202290528 Al

(19) EBpa3unckoe 21 202290528 13 Al
naTeHTHOEe
Be4OMCTBO
(12) ONMMUCAHME U30BPETEHUSA K EBPASUICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. CO7D 413/14 (2006.01)
2022.06.02 CO7D 413/12 (2006.01)
AG6IP 37/00 (2006.01)
(22) Aara nopaun 3asisKu A6IK 31/553 (2006.01)
2020.09.04
(54) COEJIUHEHMUS, UHTUBUTOPUPYIOIIME RIP1, U CITOCOBBI UX U3I'OTOBJIEHUSI 1
IMPUMEHEHMUSA
(31) 62/897,223; 62/932,404; 63/001,016; (72) Waobperatens:
63/004,319; 63/004,290; 63/004,301 Ysus Sub, F0ii H3sacunsb, oy CaiimMoHn,
(32) 2019.09.06; 2019.11.07; 2020.03.27; Hapsum Uxa6, Teitiop Banecca,
2020.04.02; 2020.04.02; 2020.04.02 Bxamununatu Comacexxap, Jlo
skymoy, Kostypu Pao
(33) US q K Pao (US)
(86) PCT/US2020/049487 (74) Mpencrasurens:
(87) WO 2021/046407 2021.03.11 PeA '
IMapamonosa K.B., Yrpiomos B.M.,
(71)  Saseurent; Xpucropopos A.A., I'm3arynaun IO
PUTKEJ PAPMACBIOTUKAJIC, - Y
MHK. (US) I'm3arynauna E.M., KocTiomenkoBa
) M.IO., Crpokosa O.B., [IpumenHbrii
C.B., Ixepmaksan P.B. (RU)
(57) B JsaHHOM [OKyMEHTE DPACKPBITHI COC/IMHEHHs, WHIMOMPYIOUIME KHHA3y, TaKHe KaK COE/IMHEHHS

MHTUOUTOpa KMHA3KI, B3aUMOACHCTBYIoIIero ¢ perentopoM Oenka-1 (RIP1), a Taxxe hapmarieBrudeckue
KOMIIO3HUIIMU U KOMOUHAIMHU, COIEPXKAIINE TAKHEe HHTHOUPYIOIIHE COSAMHEHNUS. PACKPBIThIE COSTMHEHHS,
(hapMaIieBTUYECCKHE KOMITO3UIMHM W/WJIM KOMOWHAIIMM MOTYT TPHUMEHSATBCS JUIS JICUCHUS WA
npodunakTiky 3a001€BaHKsT MM COCTOSIHUSI, CBS3aHHOTO C KHHA30M, B YAaCTHOCTH 3a00JIeBaHHS HIIH

cocTosiHM, cBsI3aHHOTO ¢ RIP1.

IV  87S06CC07



COEJIUMHEHHWSA, THTUBUTOPUPYIOIIUE RIP1, U
CIHOCOBbI UX U3I'OTOBJIEHUA U TPUMEHEHU A

HNEPEKPECTHASA CCBIJIKA HA POACTBEHHBIE 3AABKH
B nanHOI1 3asiBKe HCIIpalIMBaeTCsl MPUOPUTET OOJiee pAaHHUX AT IMOAAYH
npensapurenbHoil 3asiBku CIIIA Ne 62/897 223, nonannoii 6 centsiops 2019 .,
npensapurenpHoi 3asBku CLIA Ne 62/932 404, nopannoii 7 HostOpst 2019 r., npenBapuUTeNbHOM
3asiku CIITA Ne 63/004 290, nonanHotit 2 anpens 2020 r., npensaputenbHoi 3asBku CIITA Ne
63/001 016, nogannoii 27 mapta 2020 r., npensapurenbHoii 3asaBku CIIIA Ne 63/004 301,
noganHoii 2 anpenst 2020 r., u npensapurenbHoii 3asaBku CIIIA Ne 63/004 319, nonanHo# 2

anpens 2020 r.

OBJIACTH U3OBPETEHUSA
Hacrosiee packpbITie KacaeTcsi COSMHEHUH U CIIOCOOO0B MONTYyUeHHs M IPUMEHEHUSI
COeIMHEHUH, HapuMep, [Tl HHrHONPOBAaHMUS KMHA3BI, B3AUMOIEHCTBYIOIIErO C PELEeNTOPOM

Oenka-1 («RIP1») u nyist neuenust 3a00neBaHMiA W/ WK COCTOSIHUM, CBsi3aHHBIX ¢ RIP1.

YPOBEHb TEXHUKHA

Kunaza, B3aUMOIENUCTBYIOIIErO ¢ peLentopom Oeska-1, (obo3Havaemasi B JaHHOM
nokyMmeHTe kak «RIP1») NpuHAIUIEKUT K CEMEUCTBY THPO3UHKUHA30MONOOHBIX M MPEICTABIISIET
co0ol CeprH/TPEOHNHOBYIO MPOTEUHKHHA3Y, YUACTBYIOLIYIO B MEPeaye CUTHAJIOB
BpoxkaeHHOro ummyHuteta. RIP1 urpaer neHTpaibHyrO posib B peryJjisiiuu nepenadu
KJIETOUHBIX CHTHAJIOB, ¥ €r0 POJIb B 3aMPOTrPaMMUPOBAHHON THOEIH KJIETOK ObljIa CBS3aHA C
Pa3IMYHBIMH BOCTIAJIUTEIBHBIME 3200JI€BAHUSMHU, TAKMMHU KaK BOCIIAJUTEIbHOE 3a00JIeBaHIE
KUIICYHHKA, ICOPHA3 U APYTHe 3a00JeBaHMS W/WIN COCTOSHUS, CBS3aHHbIE C BOCTIAJIEHUEM

W/ WITH HEKPOTITO30M KJIETOK.

CYHIHOCTDb U30BPETEHUA

PaCKprTbIe COCAUMHECHUA B COOTBETCTBUH C HACTOAIIINM I/1306peTeHI/IeM MOT'YT UMETb

dopmyny I

®Dopmyaa I,
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WU MPEACTABIIATh X (PapMaLleBTHUECKH MPUEMIIEMYIO COJIb, N-OKCHI, COJIbBAT, TAYTOMEP HIIH
crepeonzomep. Uto kacaercst popmyiisl 1, konbio B nmpeacrasnsier coboit S-uneHHbIH win 6-
YJICHHBIN reTepoapu, rie reTepoapul HMeeT M0 MEeHbLIeH Mepe OMH aTOM B KOJIbLIe, a
OCTaJIbHBIE aTOMBI B KOJIbLIE TIPEACTABISIIOT coO0M yritepon; L npeacrapiser co0oii retepoatom
wu R?, npu ycnosuw, uro R?* He mpencrasisier coboii H nnu D; Z npencrasnsier codoit C-
l0anudaTHIECKyIO IPYIIy, BKIOUas MUKI0aIH(paTUYEeCKyO IPYIIy, WK apui, Kaxabii R
HE3aBHCUMO IpeCcTaBiseT coboii ranoren, -C=CH unu -nunkep-R° rpynmny, rae nunkep
npencTasiser coboii cesa3b wau R? npu ycnosuu, uto R? He npencrasisier coboit H umu D, u R®
npencrasnsier coboii rereporukimn, R®, -C(RY); umm -C(RH=C(RY),; R? npencrasnser coboii R¥;
R® npencrasnser coboit R, kaxneii R* Heszasucumo npeacrasnser coboit R R npencrasnser
HE3aBUCUMO TSl Kakaoro ciaydas H wu D, 1y1s BapuaHTOB OCYIIECTBIEHUS], 32 UCKITIOUSHHUEM,
rae L npencrasnsier coboii R?, Ci.joamudaruueckyro rpymmy, Ci-10 rajJoreHaanpaTHIecCKyO
rpymmy, Ci.joretepoanudarudeckyro rpymmy, Cs.joapui, CssLUKI0am1paTHIECKyIO Py, WIH
C3.sreTepouukaoanudaTuaeckyro rpymmy; R He3aBuCHMO 1St KasKIoro cilydas MpeacTaBiseT
coboii -OH, -SH, -OR¢, -SR¢, -NR? RY, -Si(R%)3, -C(0)OH, -C(O)OR¢, -C(O)NRURY, -
OC(O)NRRY, -OC(0)C1-10amkui, 3aMermenHbiii onauM mm asymst NRIRY, kapGoxcunom mmn
uX KOMOMHAIMeH, U, HeoOsI3aTeIbHO, TOMOJHUTEIPHO 3aMEIEeHHbINH apOMATHUYECKUM
bparmenTom, -SH, -O-ariom uinu -C(O)NHz; R® HezaBucumo npencrasiisier cOO0i B KaxKIoM
cnydae Ci.i0ankui, HeoOs3arenbHo 3amemeHHbii 1, 2 unu 3 R, Ca.jpankeHu, HeoOs3aTebHO
3amerneHHbii 1, 2 unu 3 RS, Ca.jpankuamn, HeoOs3aTeabHO 3amelteHHbii 1, 2 umu 3 RE, Cs.
CLIUKJIOAJIKIIT, HeOoOs3aTeNbHO 3amerneHHbIi 1, 2 wn 3 R, unu Cs.1o apoMaTHYecKyo rpyrmimy,
HeoOs3aTenbHO 3aMernennHyto 1, 2 umm 3 R RY He3aBHCHMO 1St KaKIOTO Clydas MpeCTaBIseT
coboit H; Ci.samkun, HeobOsi3aTenbHO 3amernenHbiil 1, 2 wim 3 R® wnu Cs.orerepoumkiiom; Cs.
6LIMKJIOAJTKMII, KOTOPBIH MOKeT ObITh 3amerteH 1, 2 umn 3 RS, C3.¢reTeponuKInuecKyro rpymmy,
HeoOs3arenpHO 3amemeHnHyo 1, 2 wiu 3 R®; Cs.joapun, HeoOs13aTenbHO 3aMeleHHbIi 1, 2 v 3
RE; Cs.jprerepoapuin, Heobs3aTensbHo ¢ 1, 2 umu 3 RS unmu nse rpymmel RY BMecTe co cBsi3aHHBIM
C HUMH aTOMOM a30Ta 00pa3yroT C3.9reTepOLHKINIECKYIO TPYIITY, HE0O3aTeIbHO 3aMEIEHHYIO
onHNM nim bonee R, mm rerepoapun Cs.10, HeoOs3arenpHO onauH win 6osee R, R® HezaBucumo
IUISL KQXKJIOTO City4asi mpeacrasisier codol rajoreH, Creankmi, Ca-1oankeHm, Ca.joankuami, Ci.
sranorenankun, Cs.cuuknoankun, Cs.jorerepoapun umn -OR?; u Rf npencrasnser coboii
HE3aBHCHUMO B KaI0M ciydae ankun-pocdar, R, R umu R®, umn gse rpynmer Rf smecre ¢
aTOMOM YIJIEpPOAa, CBsI3aHHBIE ¢ HUM, 00pa3yioT Cr.cankeHuIbHYO rpynmy, Cs.
6LIMKJIOQJIKMJIbHYIO TPYIIY, HeoOsI3aTeIbHO 3aMeLeHHYI0 oqHuM win 6onee R wm Cs.
10T€TePOLIMKIIOM, HeoOs3aTeTbHO ogHuM i Oosiee R wm aummom; m paseH 1, 2, 3 win 4; u n

paseH O, 1 wm 2.



JUisi HEKOTOPBIX BAPHAHTOB OCYINECTBIICHHS COeIMHEHNE He MPeACTaBisieT codoi: [-56-
(8)-1-(7-(3-runpokcu-3-metnnoyT- 1 -un-1-un)-5-merun-4-okco-2,3,4,5-
teTparuapodenso[b][1,4]okcazenun-3-nin)-4-penokcunuxomuHamun; 1-64-(S)-N-(8-(3-
rHIPOKCH-3-MeTunOy T-1-uH-1-m)-5-merun-4-okco-2, 3,4, S-rerparuapodenso[b][ 1,4 ]okcazenuH-
3-un)-4-penoxcunukomunamun; [-68 - (S)-N-(7-(3-runpokcu-3-(metun-d3 )0y r-1-un-1-un-4,4,4-
d 3)-5-metun-4-okco-2,3,4,5-rerparunpobdenso[b][ 1,4]okcazenun-3-m)-4-
denokcunukonuHamug, 1-72 - (S)-N-(8-((3-runpoxcrokceran-3-muin)3 THHN )-5-MeTUI-4-0KCO-
2,3,4,5-rerparunpobdensol b][ 1,4 ]okcazenun-3-un)-4-peHokcunukonuHamu, wnu [-77- (S)-1-
oen3mn-N-(7-(3-runpokcu-3-metunoyr-1-un-1-mn)-5-merun-4-okco-2,3,4,5-
terparuapodenso|H][1,4]Jokcazennn-3-un)- 1 H-nupaszon-3-kapbokcamun. B onpeneneHHbIX
OPYTUX BapUaHTax OCYLUECTBJIEHUsI COEIUHEHUE He sBjsieTcs coenuHenueM ot I-1 no [-97 unu
ot I-187 no I-189.

B omnpeneneHHbIX BapraHTaX OCYILIECTBICHUs KOJIbLO B npencrasisier co0oi mupa3onui
win nupuanHm. Hanpumep, xorna xosibuo B mpeacrasnsier coboit mupa3osit Wi MUPUANHILL,
L moxer npeactaBisiTh co0oit rerepoarom i Ci.joanudaTtuueckyro rpymnmy; Z MOXKeT
npencTaBisATh coboii Ci.jpanudaruueckyro rpymmy Hid apuir; Kaxkabiii R! MoxeT npeacTapisaTs
coboii rerepouukmun umu Cr.joanupatuyeckyro rpynmy; R? MoxeT npencrasnsts coboit H um
Ci-10amudaruaeckyro rpymmy; R mosxer 6u1re H mmn Ci-j0amudatimgecknm; kaxmpii R*
HE3aBHUCHMO MOXKET MPENCTaBIATh CoO0H ranoreH wiu Ci-10aaudaTu4eckyro rpyIimy;, m MOKET
ObITh paBeH 1, 2, 3 wiu 4; u n MoxeT ObITh paBeH 0, 1 win 2. CpegHeMy CrieUaIUCTy OyaeT
TIOHSITHO, YTO COCAMHEHUS BCEX CTEPEOM30MEPOB BKIFOUEHBI B opMyIty 1, BKIIIOUYAs, HO HE

OrpaHUYMBASICh MU, COENUHEHHs, UMeroInne Gopmyy
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Yro KacaeTcsi KOHKPETHBIX WIUTFOCTPATUBHBIX BAPUAHTOB OCYLECTBIIEHUS] PACKPBITBIX
COeIMHEHU THUTIa MUPUINHA U TTHPA30Jia, TAKUE COSNUHEHHSI MOTYT UMETh (OPMY.JIY,

YKa3aHHYK HHXKE, BKJIKOYAA J00bIE M BCE UX CTEPCOU3OMEPDI:
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Yro kacaeTcs Kaxaoi U3 NpeIIIecTBYIOMMX 0OmuxX GOpMYy, KOHKPETHbIE COEMHEHHUs]
umeroT R? n/umu R? B Bune H unn Ci-sankuia, TaKoro Kak METHIT, Kaxablii R* HezaBucumo
npencTasiser coboii ranored uu C1-6alKui, Takoi Kak XJop, GTop Ui MeTIT; n paseH 0, 1
wu 2; L npencrasisier coboii rerepoaTom, Takoi kak kuciopon, win Ci.joankui uii Ci.saikii

2

takol kak -CHaz-; u Z npencrasnsier coboit apui uimn C3-6LIMKIOATKUIL.

=
R

JU1si KOHKPETHBIX COSIUHEHUH Z mpeacTaBsieT coOoi @ 5)p, rae Kakasli R
HE3aBUCHMO MpencTasisieT coboit R u
ppasen 0, 1,2, 3, 4 unu 5. Hanpumep, kaxapiii R° He3aBUCHMO MOXKET TIPeNCTaBIATh OO0t
rajioreH vin Ci.6aJIKUJI, TaKOH Kak (TOp WIM METHIL. Z TaK:Ke MOKET IpencTaBsith codoit Ci-
6AJTKHIT, TAKOM KaK METHJT, WJIH LUKJIOAJTKHI, TAKON KaK LIUKJIOOYTHIT WIH LUUKJIOTeHTHIT. J{jist
onpenesieHHbIX BAPUAHTOB peanu3anuu Gpparment -L-Z npencrasisier coboii
denokcu, 4-propdenokcu, 3-propdpenokcu, 2-proppenokcu, 2,4-mudrophenokcu, 2,6-
nudroppeHokcu, 4-propdbeHsm, 2,6-muMeTHI(HEHOKCH, [UKIOOYTUIOKCH, ITUKJIONEHTUIIOKCH,
METOKCH, 4-MeTHII(EHOKCH WITH OSH3HII.

JInst KOHKPETHBIX coeMHennii kaxaplii R! HesaBucumo npencrasnser coboit
reTepOLMKIINIIL, He3aMmelleHHbI anudarudeckuii Ci-10 wim anmudpatuueckuii Ci.10, 3aMELISHHBIH
OITHUM WJTH ABYMSI 3aMECTHTEJISIMU, BhIOpaHHbIME U3 -OH, rajorena, kapOoKcuiia, CIIOKHOTO
s¢upa kapOOHOBOW KUCIIOTHI, FETEPOLIMKIINIIA, AMHHO, aJIKOKCH, (ocaTa, UKIOAIKIIA,
ankenuna, -OC(O)NH(C.sanxun)-amuno, -OC(O)R?; umu -OC(O)(CHR),CO,H. 3amectutens -
OC(0)-R® moskeT ObITh MOTy4eH U3 AMUHOKHCIIOTBL, OCOOEHHO TIPUPOHOI AMUHOKHUCIIOTEL, THI€
-OC(0)- ¢pparment -OC(0O)-R® cooTBeTcTBYeT K1MCIOTHOMY (PparMeHTy AMHHOKUCIOTH 1 R®
comepsxut -N(R'), unu asorcongepxamuii HeapomaTudeckuii rerepoukiii, rae R
npencrassier coboii H unu cnosxkublii 5gup kapboHosoii kucnotsl. R! Takske Moxker
npencTaBisiTb co00i Ci-10aJIKIH UM 3aMEIIEeHHbIH aJKWUH, TAKOW KaK aJIKMH, 3aMEeIIeHHbIH

TUAPOKCUIIOM, OKCETAHUIJIOM, a3€TUANHUIIOM, TUPUAUHHUIIOM, MUPPOJIUAUHUIIOM,
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NUNEePUIUHUIOM, TeTparuAponupanuiom wi pocdarom. R! Taxke MoxkeT npencTasisTh coboit
8—12-4eHHBINH CIUPOTre€TEPOLIMKIHIL

IIpuMepsl paCKpBITBIX COENUMHEHUH BKIIOYAOT coequHenus oT 1-98 no I-211 u ot II-1 no
1I-61, Bximrogas nukonuHamMugable coequHeHus oT I-98 no I-174, I-177 u ot I-190 no I-211; u
coeauHenus nupasona [-175 u ot I-178 no I-184.

PackpbIThie BapHaHThI OCYIIECTBICHUS TAKXKE BKIIOYAOT (hapMalleBTHISCKUN
KOMIO3ULIMH, COEPIKALNUE PACKPBITBIE COEAUHEHUS. Takue KOMIO3ULMU MOTYT AOMOJHUTEIBHO
COZEePIKaTh BCIIOMOTraTeIbHOE BELIECTBO, JOMOJIHUTEIBHOE TEPANIEBTUYECKOE CPEACTBO WIIH UX
KOMOWHALINU.

Crioco0 MOXeT BKJIFOYaTh BBEEHHE CYOBEKTY PACKPBITOrO COSIMHEHUS WIH
CO€AMHEHMUMN WM KOMITIO3ULIUH, COAEPKALIEN PACKPBIThIE COETUHEHUS WU COEAUHEHHS,
Harpumep, IUIst JeueHus 3a00j1eBanus. B HEKOTOPBIX BApHAHTAX OCYILECTBIIEHHS CyOBEKT
MOKET UMETh WJIM Y HETO MOTYT MOJ03PEBaTh HAJTMUNE WU Pa3BUTHE 3a00JEBaHMUS, TAKOTO KaK
3a0onieBaHue, BOBJIEKAIOIIee KHHA3Y peLenTop-B3anMoiencTByomiero npotenna-1 (RIP1).
[Tpumepsl 3a001eBaHUil, KOTOPBIE MOKHO JICUUTh B COOTBETCTBUH C JAHHBIM BaAPHAHTOM
OCYLIECTBIIEHHsI CII0c00a, BKIIIOYAOT 3a00JI€BaHMsI UM PACCTPOICTBA, CBSI3aHHBIE C
BOCHIAJICHUEM, HEKPONITO30M WJIU TEM U APYTUM. B HEKOTOpBIX BapUaHTax OCYLIECTBIEHUS
3a00eBaHMsI, KOTOPbIE HEOOXOAMMO JICUUTh COSTUHEHUSIMHU TI0 HACTOSIILIEMY H300PETeHHIO,
NPEACTABIISIFOT COOON BOCTIAIUTENbHBIE HIJTH UMMYHOPETYJIITOPHBIE HAPYIIIEHHUS, BKITIOYasT
ayTOMMMYHHbIE U TIposrdepaTuBHble HapymeHus. UmocTpaTuBHbIE TpUMePbI 3a00JIeBaHHI
PACKpBITHI B JAHHOM JIOKYMEHTE.

BrlieynoMsiHyThie U APyTUe LeH U MPU3HAKK HACTOSIIIEr0 PACKPBITUSI CTAHYT OoJiee

OYCBHUIHBIMHU U3 CIICAYIOLIECTO HOI[pO6HOFO OITMCaHUuA.

HNOJAPOBHOE OITUCAHUE CYHNIHOCTHU U30OBPETEHUA

L. O030p TepMuHOB

Crnenyroniye MosiCHEHUs] TEPMUHOB M CITOCOOOB MPUBENEHBI JIJIsT JIyUIIEro ONMUCAHUS
HACTOSILIIETO PACKPBITUS U IJIsl PyKOBOJICTBA CIIEIIHAIMCTAMH B JAHHOH O0JIACTH TEXHUKH TTPH
MPAKTUYECKOM MMPUMEHEHNUN HACTOSILIETO PACKPhITUsL. POPMBI €TUHCTBEHHOTO YHCIA BKIIFOUAIOT
SKBUBAJICHTbI BO MHOKECTBEHHOM YHCJIE, €CJTU KOHTEKCT SIBHO HE YKa3bIBAET HHOE. TepMUH
«UJIN» OTHOCUTCS K OTHOMY 3JIEMEHTY M3 YKA3aHHBIX AJIbTEPHATUBHBIX 3JIEMEHTOB WJIU
KOMOWHAILINY ABYX WA OOJiee SJIEMEHTOB, €CJTH B KOHTEKCTE SIBHO HE YKa3aHO WHOE.
Hcnonp3yemsblii B JaHHOM AOKYMEHTE TEPMHUH «COAEPKUT» O3HAYAET «BKJIOYaeT». Takum
obpazom, «comepxkamuii A wim B» o3HauaeT «Bkimouaromuii A, B unu A u By 6e3 uckimodenus

JOIIOJIHUTCJIBHBIX 3JIEMECHTOB.



Ecnun He yka3aHO MHOE, BCE YNCIA, BBIPAXKAIOIINE KOJINYECTBA KOMIIOHEHTOB,
MOJIEKYJIIPHBIE MAaCChI, IPOLIEHTBL, TEMIIEPATYPBL, BPEMs U T. A., UCIOJIb3YEMBbIE B ONIMCAHUU WIIH
dopmye nzodpereHus, caenyeT NOHUMATh KaK U3MEHEHHbBIE TEPMUHOM «OKOJIO».
Co0TBETCTBEHHO, €CJIM SIBHO WJIM HEBHO HE YKA3aHO MHOE, YKa3aHHbIE YHCIEHHbIE TapaMeTphbl
SIBJISTFOTCSI MPUOJM3UTEIBHBIMI, KOTOPBIE MOTYT 3aBUCETH OT HCKOMBIX JKEJIA€MbIX CBOWCTB
W/ WK TIpeniesioB OOHAPY KeHHs IIPH CTAHAAPTHBIX yCIOBHUAX/METOAAX HCTbITaHuH. [1pu npsiMom
U SIBHOM OTJINYMU BAPUAHTOB OCYIIECTBIIEHHS OT 00CY’KAaEMOT0 MPEIIIEeCTBYIOMErO YPOBHS
TEXHUKH HOMEPa BAPUAHTOB OCYLIECTBIEHUS HE SIBJISIIOTCS MPUOITU3UTENbHBIMY, €CIIH CIIOBO
«OKOJIO» HE YKa3aHO sIBHO.

Ecnu He 00BsicHEHO MHaYe, BCe TEXHUYECKHE U HayYHble TEPMHUHBI, HCIIOJIb3yEeMbIE B
TAHHOM JIOKYMEHTE, UMEIOT TO K€ 3HaUeHUe, KOTOPOe OOBIYHO MOHUMAETCS CPETHUM
CMELUATMCTOM B JAHHOW 00JIACTH TEXHUKH, K KOTOPOMY OTHOCHUTCSI HACTOSIIIEE PACKPBITHE.
HecmoTpst Ha TO, UTO NpU peanr3auny WK UCCISAOBAaHUN HACTOSIIETr0 N300pEeTeHNsT MOXKHO
INPUMEHSTh CIIOCOOBI U MaTepUalIbl, CXOXKHE UIIH SKBUBAJICHTHBIE TE€M, YTO OMUCAHBI B JTAHHOM
IOKYMEHTE, ITOIXOASIINE CIOCOOB! M MaTepHalIbl OMMCaHbl HUKe. Matepuaibl, ciocoOb! 1
MIPUMEDPBI SBJIAIOTCS JIMIIb UIITFOCTPATUBHBIMU U HE NPEIHA3HAYEHbI JJI1 OTPaHUYEHUS].

Korzna n3o0paxaroTcst WiIN ONMUCHIBAIOTCSI XUMUYECKUE CTPYKTYPBI, €CIIN SIBHO HE
YKa3aHO MHOE, IPEAIONaraeTcsi, YTO BCE aTOMBbI YIJIEPOJa BKIKOYAKT BOJOPOA, TaK YTO KAXAbIN
yIJIEpOZ COOTBETCTBYET BaJIEHTHOCTH, PaBHOH ueThlpeM. Hanpumep, B CTpyKType B JIEBOI 4acTU
CXEMBbI HUJKE NTOJIPA3yMEBAETCs I€BSITh AaTOMOB BOAOPOa. JleBsATh aTOMOB BOAOPOJA

n300pakeHbl B IPABOM CTPYKTYpE.

HHorna KOHKPETHBIN aTOM B CTPYKTYPE OMHCHIBAECTCSI B TEKCTOBOU (OpMyJIe Kak
UMEIOIIUIA BOJOPOA Wik aToMbI Bogopoxa, Hanpumep -CH>CH»-. Cnenunanucty B naHHOMN
o0nacT OyAeT MOHSATHO, YTO BBIIEYITOMSHYThIE METO/IbI OTTUCAHHUS SIBJITFOTCSI OOBIYHBIMHU B
00JTACTH XUMHH JJ1s1 O0ECTIeYeHUST KPATKOCTH U TIPOCTOTHI OMHICAHUSI OPraHMYECKUX CTPYKTYP.

Ecnu rpynmna R n3obpaskeHa kak «IuiaBaroiias» B KOJbLEBON CHCTEME, KaK, HAPUMep, C

X

N
R§2

R! B rpynme:



TOr/a, €C/IU HE YKa3aHo UHOe, 3aMecTuTelb R (Hanpumep, R! Bbine) MoskeT pacrnonaratbes Ha
1r000M aTOMe KOHJEHCUPOBAHHOW OULIMKIIMUECKON KOJIbLIEBOW CUCTEMBI, 38 HCKIIFOYEHUEM
aToMa, HECYILETO CBsI3b C «ww ) IO TEX MOp, NMOKa 00pa3yercsi crabuibHas CTPYKTYpa.

Korpa rpynna R n3obpaskeHa Kak CyIecTBYIOLIas B KOJBLIEBOH CUCTEME, CONeprKalleit

HACBIIICHHBIE aTOMBI YTJIEPOAa, KakK, HApUMep, B GopMyJie:

e L

7€, B 3TOM IIPUMEpPE, Y MOXKET ObITh OOJIbIIE, YeM OJUH, MPEAIoarasi, YTo KKl 3aMeHsIeT
n300paKeHHBII B HACTOSIIIEE BPEMsi, TOZIPa3yMEBAEMbIi HIIH SIBHO OINPeeJIeHHbIN BOJOPO B
KOJIbLIE; TOTAA, €CIM HEe YKA3aHO UHOE, 1Ba R MOTYyT HaXOAUTHCS HA OJJHOM U TOM XK€ yIJIepOAe.
ITpocTeiM mpuMepoM sIBJIsSIETCS TakoH, korza R npexacrasisier coO0H METUIIBHYIO TPYIIITY.
N300paskeHHast CTPYKTypa MOXKET CYIEeCTBOBAThH B BUI€ TEMHUHAJIBHOTO AMMETHIIA HA YIIIepoae
U300paKEHHOTO KOJIbIa («KOJIbLEBOI» yriepon). B npyrom npumepe nsa R Ha onHOM U TOM ke
yIJIepoze, BKIF0Yas TOT XK€ CaMbIi YIJIEPOJ, MOTYT OBITh BKJIFOUEHBI B KOJIBLIO, TAKUM 00pa3om
CO3/1aBasi CTPYKTYPY CHUPOLMKINYECKOTO KOJIbIA («CIMPOLUKINIbHASY TPYIIA).

Hcnonb3yeMslil B JaHHOM JOKYMEHTE TEPMUH «3aMeLIeHHbII» OTHOCUTCS KO BCEM
NOCJIEYOLINMM MOIU(UKATOPAM B TEPMHUHE, HATIPUMED, B TEPMUHE «3amMelneHHbIN apuiCi.
SAJIKHI) 3aMELEHUE MOXKET MPOUCXOAUTD B «C1.8aJIKHIIBHOM» YaCTH, «apHJIbHOI YaCcTH WU
oboux yactsix apuiCi-8aIKUIBHON TPYIIIIBL.

«3aMeLeHHbII», KOrTla OH UCTIONb3YETCs Il MOAU(UKALIH OTIPENETICHHOU TPYIIbI WA
(parmMeHTa, 03HAYAET, YTO 110 MEHbLIEH Mepe OUH U, BO3MOXKHO, ABa WJIH 0OJIee aTOMOB
BOJIOPOJA YKa3aHHOW TPYIIIBI WK (parMeHTa HE3aBHCUMO 3aMEHEHbI OTMHAKOBBIMU HITH
Pa3HBIMU IPYNIIaMH-3aMECTUTEIISIMH, KaK ONpeaeNeHo Hike. B KOHKpeTHOM BapuaHTe
OCYILIECTBJICHHsI TPYTIa, PparMeHT HIIH 3aMEeCTUTEIb MOTYT OBITh 3aMELIEHbI HJIH HE3aMEIIEHBI,
€CJIU IIPSIMO He OIpeNeNieHO KaK «He3aMelIeHHbIN UITH «3aMeleHHbIH». COOTBETCTBEHHO,
mr00ast U3 YKa3aHHBIX B JAHHOM JJOKYMEHTE IPYIIIT MOXKET OBITh HE3aMEIIEHHOH MU
3aMEIICHHOM, €CJTN KOHTEKCT HE YKa3bIBAET MHOE WIIM KOHKPETHAsI CTPYKTYpHast hopMyJia He
UCKJIFOYAeT 3aMelleHusl. B KOHKPETHBIX BapUaHTaX OCYIIECTBIICHHUS 3aMECTUTENb MOXKET OBITh
WK He OBITh SIBHO OIPEeJIeH KaK 3aMEIeHHbII, HO BCE JK€ MPENAIONIaraeTcsi, YTO OH
HeoOs13aTenbHO 3amelneH. Hanpumep, «annpaTHuecKuiny Win «IUKIMYECKUiD» pparMeHT MOXKeT
OBITH HE3aMeIEHHON MITH 3aMELEHHOH, HO «He3aMelleHHas anudaTudeckas UiH
«He3aMellleHHas LIUKINYecKasD» He 3aMellleHa.

«3aMeCTUTENNY WIN TPYIIIbI 3aMECTUTENEH» JUTsl 3aMELIeHHsT OJHOTO Win Oosee

aTOMOB BOZIOPOJIa HAa HACBHIIIIEHHBIX aTOMaX yriepoaa B YKa3aHHOW rpymnme uin pparmeHre



MOTYT TIPeJICTaBIAThL COOOM, ecru He ykasano unoe, -R, ranoren, =0, -OR’, -SR™ -N(R*"),,
rajioreHaskuI, neprajoreHankmi, -CN, -NOa,

=N;, -N3, -SOR”, -SOsM*, -SOsR™, -OSOR, -0SOsM*, -OSOsR”, -P(O)O~
)2(M")a, -P(0)(0"),M*, -P(0)(OR™)O
M, -P(O)(OR™),, -C(O)R", -C(S)R™, -C(NR)R™, -CO7~
M*, -COR™, -C(S)OR™, -C(O)N(R?"),, -C(NR"*)(R?"),, -OC(O)R”, -OC(S)R”’, -OCO,M~, -O
CO2R™, -OC(S)OR™, -NR™C(O)R™, -NRC(S)R™, -NR"°CO; M", -NR*CO,R",
-NR’C(S)OR”’, -NRC(O)N(R™),, -NRC(NR™)R™ u -NRC(NR™)NR*),, rme R%
npenctasisier coboi Ci.jpanudpaTudeckyro, rerepoainaTuIecKyro WIH MUKIOATH(PATHIECKYIO
rpynny, o6ObHO Cieanudarudeckyro rpymmy, Oonee TtunuuHo Creankun, rae R
HEOOsA3aTeNbHO MOKET ObITh 3aMelneH; kKaxapli R’ He3aBUCMMO M/ KaXaoro Ciydas
npencrasusier coboit Bomopox mmu R, kammeii R¥ mesaBumcumo mns kaxmoro ciydas
npencrapaser coboit R™ unm, anwrepnatusHo, nee rpynmel R¥* Bmecte ¢ aTomom a3ora, ¢
KOTOPBIM OHH CBSI3aHbI, 00Pa3yIOT 3—7-WICHHYIO reTePOLMKIOATN(PATHIECKYIO IPYIIITY, KOTOpast
HeoOs3aTeNIbHO CONEPKUT 1—4 OAMHAKOBBIX WM PA3HBIX IONOJHUTENBHBIX TIeTePOaTOMOB,
BpiOpanHbix U3 O, N u S, u3 kotopbix N Heobs3aTenbHO umeeT 3amernenue R, Takoe kak
samenterne H wiu Ci-Csankuiom; u kakasiii M™ npencrasisier co0oi MPOTMBOMOH ¢ YHCTHIM
€IMHUYHBIM TOJIOXKUTENbHBIM  3apsanoM. Kakaeii M™ HE3aBUCHMO Uil KaXIOro Clydas
HpeACTaBIsieT cOOOM, HampUMep, MOH INEJOYHOro Meramna, Takoi kak K', Na®, Li" ; uon
ammonus, Takoi kak "N(R®’)s; HOH IPOTOHMPOBAHHON aMUHOKMCJIOTHI, TAKOH KaK HOH JIM3UHA
WIN MOH apTUHUHA, MM MOH IIeNOYHO3eMeTbHOro MeTanna, Takoil kak [Ca? Jos, [Mg® Jos mmm
[Ba**]os (Musxuumii uanexc «0,5» 03Ha4yaeT, HANpPUMEp, YTO OJUH U3 MPOTUBOUOHOB JUIS TAKMX
IBYXBAJEHTHbIX HOHOB INEJIOYHO3EMENIbHBIX METAJJIOB MOTYT SIBJISIThCS HOHHU3UPOBAHHOMN
¢bopMoli cCoenMHEHUs 10 JTAaHHOMY H300pETEeHHI0, a IPYrol TUIUYHBIN MPOTHBOUOH, TAKOW Kak
XJIOPHUI, WM JBa MOHH3MPOBAHHBIX COEIUHEHHUS] MOTYT CIYXKHUTh MPOTHBOMOHAMMU JJIsl TAKUX
IBYXBAJIEHTHbIX HOHOB IIEJOYHO3EMEIbHBIX METAJIA0B, WM [BKAbl HOHH3UPOBAHHOE
COeNMHEHHE MOXKET CJYKUTb B KAauecTBe MPOTUBOMOHA [UIs TaKUX JBYXBAJEHTHBIX HOHOB
IeOYHO3eMeNLHBIX MeTallIoB). B kadecTse konkpeTHbIX mpumepos -N(R*’), sxmouaer -NHp, -
NH-anxun, -NH-nupponuaus-3-un, N-nuppomuausun, N-nunepasuHui, 4N-MeTun-nunepasut-
1-un, N -mopdonuuaun u tomy nogoOHoe. JroOble nBa aTomMa BOAOPOAA HAa OOHOM YIiiepone
TaKKe MOTYT OBITh 3aMeHeHbl, HanpuMep, Ha =0, =NR™, =N-OR"’, =N, unu =S.

I'pynmnbl 3amectuteneil 1y 3aMeHbl aTOMOB BOJOpPOJAa HA HEHACBILIEHHBIX aTOMax
yrJiepoia B IPYINax, COAEPKALIMX HEHACBIEHHbIE aTOMbI YIJIepOAad, MPEACTABISIIOT COOOi,
ecmu He ykasaHo wuHoe, -R% ramoren, -O'M’, -OR”, -SR™ -SM", -N(R),,
-OCN, -SCN, -NO, -NO;, -N3, -SO,R”, -SOs3

nepranoresaikui,  -CN,

2
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M, -SOsR™, -0SOR™, 0805 M*, -0SOsR”, -POs2(M"),, -POs M2, -P(O)(OR™)OM", -
P(O)(OR™),, -C(O)R™, -C(S)R™’, -C(NR™)R™. -CO; M", -COR™, -C(S)OR™, -C(O)NR¥R¥_ -
CONR™)N(R®),, -OC(O)R™, -OC(S)R™, -OCOy M, -OCO:R”, -OC(S)OR™, -NR™C(O)R”, -
NR™C(S)R, -NRCO;yM’, -NRPCO;R", -NR’C(S)OR”, -NRC(O)NR¥),,
NRC(NR')R” u -NRC(NR™NR™),, rne R®, R, R¥ u M’ onpenenennr panee. B

HE3aBHUCHMOM BapUaHTE OCYLIECTBICHHS H300pPETEHUs 3aMECTUTENId HE MPEICTABISIOT
coboit -O'M*, -OR™, -SR”® uymu -SM"™.

I'pynnel 3amectureneil s 3aMeHbl aTOMa BOJAOPOAA HAa aroOMax as3oTa B IPYyIax,
COZieprKalliX TaKhe aTOMbl a30Ta, MPEACTABMIAIOT coOOM, ecu He yka3aHo unoe, -R%, -OM”, -
OR" -SR™ -S'M", -N(R®),, nepranorenankui, -CN, -NO, -NO>, -S(0):R™, -SOsM*, -SOsR”,
-0S(0)2R™ ~ -0SOsM', -0OSOsR”™,  -POs*(M"),, -POs*M*, -P(O)(OR™)O'M",
P(O)(OR™)(OR™), -C(O)R™, -C(S)R", -C(NR™)R™, -CO,R™, -C(S)OR”, -C(O)NR*R¥ -
C(NR™)NR¥R* ~ -OC(O)R™, -OC(S)R™, -OCOR™, -OC(S)OR”, -NR™C(O)R,
NRC(S)R™, -NRCO,R™, -NRC(S)OR”, -NR’C(O)N(R*),, -NRC(NR')R™ u

NRC(NR)N(R?%),, roe R, R™ R¥ u M spnstroTcst TaKuMu, Kak ONpeeNeHo paHee.

B ogHOM BapuaHTe OCYLIECTBJIEHUS 3aMELIEHHAsl IPyIa UMeeT IO MEHbLIEH Mepe OJUH
3aMECTUTENb BIUIOTh A0 KOJMYECTBA 3aMECTUTENIeH, BO3MOXKHOT'O ISl KOHKPETHOTO (hparmMeHTa,
TaKOro Kak 1 3amecTuTesib, 2 3aMEeCTUTENIS, 3 3aMECTUTENISI UJIN 4 3aMECTUTEIS.

Kpowme Toro, B BApHaHTax OCYIIECTBIIEHUS, IIe TPYIa WK (QparMeHT 3aMEeIeHbI
3aMELICHHBIM 3aMECTUTENIEM, BIOKEHHOCTh TAKUX 3aMEIIECHHBIX 3aMECTUTENEN OrpaHuYeHa
TpeMsi, UTO MpeaoTBpaInaeT 00pa3oBaHUE MOTUMEPOB. Takum 0Opa3oMm, B IPyIIIe UITH
(dbparmMeHTe, conepskalieM MepByro rpymiy, KOTOpast SBJISIETCS 3aMECTHTEIEM BTOPOU TPYIIIIBL,
KOTOpasi cama sIBJISIETCs] 3aMECTUTENIEM TPEThEN IPYNIbl, IPUCOETUHEHHON K UCXOAHOU
CTPYKType, nepBast (KpaifHsisi) TpyIna MOKeT ObITh 3aMeIeHa TOJIbKO He3aMEeLICHHbIMU
3amectureasimu. Hanpumep, B rpymre, conepskamuei -(apui-1)-(apun-2)-(apuin-3), apui-3
MOXET OBITh 3aMELIEH TOJIBKO 3aMECTHTEISIMH, KOTOPbIE CaMH IO cebe He SBIISIOTCS
3aMELICHHBIMMU.

JIrobas rpynna uian GparMeHT, OnpeaesIeHHbIe B JTAHHOM IOKYMEHTE, MOTYT OBbITh
CBSI3aHBI C JIFOOOH IPYyroi 4acThiO PaCKPBITOH CTPYKTYPBL, TAKOH KaK UCXOIHAsI MM OCHOBHASI
CTPYKTYypa, KaK Oy/1eT MOHSATHO CIIELUAUCTY B JAHHON O0JIACTH TEXHUKH, HAITPUMED, yTeM
PacCcMOTPEHHUS IPABUIT BAJICHTHOCTH, CPABHEHUS C WILTFOCTPATHBHBIME BUIbI H/HITH C YUETOM
(PYHKLIMOHATBHOCTH, €CJIN CBSI3b TPYIIIBI TN (pparMeHTa ¢ ApYrod 4aCThiO CTPYKTYPBI MPSIMO
HE YKa3aHa UM He MOAPA3yMEeBAETCsl KOHTEKCTOM.

«Ammay orHocurcs k rpynne —C(O)R, rae R npencrasnsier coboit H, anudarnueckyro,

rerepoa n(aTHuecKy0 WIH apOMAaTUIECKYIO TPpyIy (BKIIFOUAst KaK apuil, TAaK U TeTEPOApILI).
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HnnrocTpaTUBHBIE TPUMEPHI ALIMIIBHBIX TPYII BKIIFOYAKOT, HO HE OTPAHUYHBAIOTCS UMM, -
C(O)H, -C(O)ankmu, -C(O)Ci-Csanxun, -C(O)Ci-Ceranorenankmi, - C(O)IUKI0ATKIIT, -
C(O)ankenmn, -C(O)uuknoankenun, -C(O)apun, -C(O)rerepoapun i -C(O)reTeporukiim.
Konkpernsie npumepsl BkimouaroT -C(O)H, -C(O)Me, -C(O)Et nnn -C(O)umxnonpomnmi.

«AaudaTHuecKnii» OTHOCUTCS K TPyIIe UK (pparMeHTy, B OCHOBHOM OCHOBAaHHOMY Ha
yraesonopoaax. Anudarudeckas rpyrna Wik GparMeHT MOTYT ObITh aLUKIMYECKIMH, BKITIOYast
AJIKWIbHBIE, AJIKEHW/IbHbIE UITH AJTKHHIWIbHbIE TPYIIIHI (2 TAK)KE AIKUIICHOBBIE,
ATKEHUJICHOBBIE WJIN AJIKHHUJICHOBBIE TPYIIIBI), MX [UKJIMYSCKUMHU BAPUAHTAMH, TAKIMHU KaK
HUKJI0ATN(pATHYECKHE TPYIIIBI WK (PPArMEHTBI, BKIIOYAs HUKJIOATKUI, IIHKJI0ATKEHHJT WK
HUKJIOATKHHIJI, U JOTIOTHUTENIBHO BKJIIOYAsi KOMIIOHOBKHU C MPSIMON M Pa3BETBJIEHHOH IIETIbIO,
a TaK’Ke BCE CTEPEOM30Mephl U M30MePHI MosIoxkeHus1. Ecnu cnenuanbHO He yKa3aHO WHOE,
anudaTryeckasi rpyImna CoAep>KUT OT OJHOrO A0 ABAALATH ISTH aToMOB yriepona (Ci-2s);
Harpumep, oT ogHoro 10 nsaTHaauatu (Ci.is), ot omqHoro ao aecsitv (Ci-10), OT OAHOTO IO LIECTH
(C1.6) mm OT OHOTO 110 YeThipex aToMOB yriepona (Ci.4) s aUKIMYeCKON anu(paTHUeCKOM
TPyIIbI WK (pparMenTa, uin ot Tpex 1o natHaauatu (Cs.1s), ot Tpex 1o aecsatu (Cs.io), OT Tpex
no mecth (Cs.6) miam ot Tpex 10 4ersbipex (Cs.4) aTOMOB yriiepoaa IJist HUKJIOATU(paTHUECKOM
rpynmnsl win ¢pparmMenTa. Anudarudeckas rpynna MOXeT ObITh 3aMeIeHHOH NN
HE3aMELICHHOM, €CJIU NPSIMO He YKa3aHO KaK «He3aMeleHHas an(paTHUecKas Tpynay win
«3aMelleHHas anudaTiyeckas rpynmnay. Anudarudeckas rpymnna MOXeT ObITh 3aMelIeHa OTHIM
wu OoJee 3aMeCTUTENSIMU (10 IBYX 3aMECTHTEJIeH Ha KKABIN YIJIepO] METUJICHA B
anupaTUYeCcKOl ey, WU 10 OIHOTO 3aMECTHTENISI Ha KasKbIi yIiiepon aBOiHOM cBs3u -C=C-
B an(paTHYECKON LIeTH, HJIU 1O OHOTO 3aMECTHUTEJS JJIsi aTOMA yIJIepoia KOHLIEBOM
METHHOBOW TPYIIITbI).

«Hu3mas anudaruueckas rpynnay» OTHOCHTCS K an(paTHYECKON TpyIme,
copepsKaliei OT OHOTO A0 necsiTH aToMoB yriepona (Ci.10), HapUMeEp, OT OAHOTO 10 LIECTH
(C16) uimu ot omgHoro 10 yethipex (Ci4) aToMOB yriiepona; uiu ot Tpex 1o aecstu (Cs.io),
Harpumep, ot Tpex 1o mectH (Cs.¢) aTOMOB yriiepoaa AJisi HU3IeH MUKI0aTn(paTnaeckon
TPYIIIIBL

«Aaxokcn» otHocuTcs k rpynne —OR, roe R npencrasnsier coboit 3aMeeHHbIi Wit
HE3aMELICHHbIN KW WK 3aMELIeHHYIO HJIH He3aMEIIeHHYI0 LUKJIOAIKIIbHYIO rpymmny. B
HEKOTOpHBIX npuMepax R npexacrasmisier coboit Cr-cankunbayro rpynmny win Cs.
sLUKJI0ANKIIbHYIO Tpymny. Metokcn (-OCH3) u stokcu (-OCH>CH3) siBnsiroTcst
WUTIOCTPATHBHBIMH IPUMEPaMU alIKOKCUrpyni. B 3amermennom ankokcu R npencrasisier coboit
3aMEIIeHHbIH aJIKHJI WIIH 3aMELICHHbIN HUKJIOAIKII, TPAMEPBI KOTOPBIX B PACKPBITHIX B

HAcTosilliee BpeMsl COEIMHEHUSIX BKJIIOUAIOT rajloreHaJkoKkcurpynmnsl, Takue kak —OCF2H.
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«AJIKOKCHAJIKHJI) OTHOCUTCS K rpynme -ankui-OR, rae R npencrasnser coboit
3aMEIIeHHbIH WM HE3aMELEHHbIHN aJIKWII WM 3aMEIIEHHYI0 WJIH HE3aMELIEeHHYIO
ukJoankuiabHyo rpymmny; —CH2CH»-O-CH>CH3 npencrasinsier coO0i HILTIOCTPATHBHYIO
ATKOKCHAJIKHJIBHYIO TPYIIITY.

CAJIKHT» OTHOCUTCS K HACBIIIIEHHOHN ain(aTudecKoi ruipoKapOnIbHON TpyrIe,
umeroweii ot 1 1o no menpieii mepe 25 (Ci-25) aroMoB yriepoaa, 6onee Tunugso ot 1 1o 10
(Ci-10) aTomoB yriiepona, Harpumep, ot 1 10 6 (Ci6) aToMOB yriepona. AJKUIbHAs TPyIIa
MO3KeT OBITh 3aMEIeHHON W He3aMeIleHHOH. JlaHHbIN TepMUH BKITIOUaeT B ce0si, B KAUeCTBe
npuMepa, JTUHEHHbIe U Pa3BETBICHHBIE YIJIEBOOPOIHBIE Ipy bl Takue kak MeTui (CHs), aTun
(-CH>CH3), v-niporin (-CH>CH>CH3), uzonponmn (-CH(CH3)2), v-6yTin (-CH,CH>CH>CH3),
300yt (-CH2CH2(CH3)2), Brop-0ytun (-CH(CHs3)(CH2CH3), Tper-06yTi (-C(CHs)3), H-
neaTn (-CH,CH>CH>CH>CH3) u neonertun (-CH>C(CHj3)3).

«AmuHO» otHOcuTcs k rpynne -NH 2, -NHR unu -NRR, rae kaxapiii R HezaBucumo
BeIOpaH u3 H, anmudarnyeckoi, rerepoanudaTiueckoi, apOMaTHYECKOM MPYIIIbL, BKIFOYAs KaK
apuI, TaK ¥ reTepOapI, WIIN TeTePOLMKIOANN(ATUIECKON IPYIIIbL, WK 1Be rPpymIiel R BMecTe ¢
aTOMOM a30Ta, MIPUCOEANHEHHBIM K HUM, 00pa3yIOT reTepoLUKInYecKoe KoubLo. [Tpumepsr
TaKHX FeTepOLUKIMYECKIX KOJIel] BKIIIOYAOT KOJIbIIa, B KOTOPBIX JIB€ Ipymibl R BMecTe ¢
aTOMOM a30Ta, K KOTOPOMY OHHU ITPUCOeNNHEHbI, 00pa3yroT Koyblo —(CH2):-5—, HeoOs3aTebHO

npepbIBAEMOE OHON MJTH JIBYMSI TPYIIIIAMH reTepoaToMoB, TakuMu kKak —O— i —N(RE), Takue

4N O N N-R¢
kak B rpymmax, = ~—— u = “—/ rne R& npencrasmnser coboii R™, -C(O)R, -

C(O)OR® umu -C(O)N(R3),.

«Amupay otHocurcs k rpymre -N(R)amwn, roe R npencrasisier coboit Bogopon,
reTepoanu(aTHIecKyO WK aTu(HATHIECKYIO TPYIIIY, TAKYIO KaK aJIKWJI, B 4aCTHOCTH C1.6aJ KL

«ApOMaTHYeCKHUIH» OTHOCUTCS K LIUKJIMYECKOHN COMPSLKEHHOM TPyIne WK IPyIIIe,
COCTOSILIEH, €CJIM HE YKa3aHO MHOE, U3 5—15 aTOMOB B KOJIbLIE, UMEIOLIENH OHO KOJIBLO
(Harpumep, HEeHIIT, MPUIUHIIT WITH TTUPA30JIFIT) WIH HECKOJIBKO KOHACHCHPOBAHHBIX KOJIEL], B
KOTOPBIX IO MEHBIIEH Mepe OJTHO KOJIBLO SIBJISIETCS] apOMATHUECKUM (Harmpumep, HadTui,
WHJIOJIIJT WJIA TIHPA30JIONUPHUINHIIT), TO €CTh [0 MEHbIIEH Mepe OJJHO KOJIBLIO U HEOOs3aTeIbHO
HECKOJIbKO KOHAEHCUPOBAHHBIX KOJIELl, UMEIOT HENPEPBIBHYIO AEe0KAIN30BAHHYIO TT-
3NEKTPOHHYIO cucTeMy. OOBIYHO KOJIHYECTBO M-3JIEKTPOHOB BHE IJIOCKOCTH COOTBETCTBYET
npaBmity Xrokkens (4n + 2). Todka nprcoenuHeHNsE K HCXOIHOM CTPYKTYpe OOBIMHO
OCYILECTBJISIETCS UePe3 apOMaTHUECKYI0 YaCTh KOHIEHCUPOBAHHON KOJIbLIEBON CUCTEMBI.
T

O . OnmHako B OIMpeeieHHBIX MPUMEPAX KOHTEKCT HITH MPSIMOE
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pacKkpbITHE MOTYT yKa3bIBaTh Ha TO, YTO TOYKA MNPUCOECAUHEHUs IPOXOAUT Uepes

HEApOMAaTHUUYECKYIO YaCTh KOHEHCUPOBAHHOMN KOJIbLIEBOM cucteMbl. Hanpumep, i

. Apomarudeckasi Tpymnma i pparMeHT MOTYT COJEPKaTh TOJIBKO aTOMBI YIiIepoaa B KOJIbIIE,
HarpuMmep, B apUIIbHON Irpynre Wwin (parMeHTe, Wik OHU MOTYT COAEP KaThb OJUH UK Oojee
aTOMOB YyTJIepOAa B KOJIbIIE U OAMH WK O0JIee reTepoaToOMOB B KOJIbIIE, COAEPIKALIIX
HETIOZIEICHHYIO Tapy 3JekTpoHoB (Harpumep, S, O, N, P wu Si), Hanpumep, B reTepoapuiibHOM
rpynne unu pparmenre. Eciau He ykazaHo WHOe, apoMaTHYeCcKasi TPyIina MOXKET ObITh
3aMELICHHON WJIK HE3aMEIIEHHOM.

«APHII» OTHOCUTCS] K apOMATHYECKOH KapOOLMKINYECKOH IpyIie, Coaep kaliel, eciu
HE yKa3aHo MHoe, OT 6 10 15 aTroMoB yrieposaa, UMeroIneii OOHO KOJIbIO (HanpuMep, peHwT) niu
HECKOJIbKO KOHAEHCUPOBAHHBIX KOJIEll, B KOTOPBIX IO MEHBLIEH Mepe OAHO KONbLO SBJISETCS
apomatudeckuM (Hampumep, 1,2,3,4-TeTparuapoXHHONNH, OEH30AHMOKCON | T. 11.). Ecnu kakasi-
OO0 YacTh APOMATHYECKOTO KOJIbLA COAEPIKUT FeTepOaTOM, IPYIINA SBJSIETCS FeTEPOaPHIIbHOM,
a He apUJIbHOW. APHIIbHbIE TPYIIIBI MOTYT OBITh, HATIPUMEP, MOHOLIMKJINYECKUMH,
OUIMKJINYECKUMH, TPULMKINIECKUMH WIIN TeTpalukiIndeckuMu. Eciii He yka3aHo nHoe,
apUIIbHAS TPYIIA MOKET ObITh 3aMEINEHHON WJIN He3aMEIIeHHOM.

«ApanudaTudeckuin» OTHOCUTCS K apUJIbHOH TPyIIIe, MPUCOSTUHEHHON K UCXOIHOMY
KOMITOHEHTY 4epe3 anudaTiuueckuii pparMeHT. Apanudaruyeckre rpymnbl BKIOYAOT
apaJIKMJIbHBIE WJTH aPUIAJKUIBHBIC TPYIIIbI, TAKUE KaK OCH3MI U (DEHUIIDTHIL.

«Kapooxenm» otHocures k -CO2H.

«Kapookcamuay orHocutcs k -C(O)amuHo.

«Kap6okcunosbiii 3¢pup» wim «kapdoxkcudpup» ornocurcs k rpymnmne —C(O)OR, roe R
npeaCTaBysieT CoOON anmu(paTHyecKyro, reTepoanTudarnyecKyo WIH ApOMaTUIECKYIO TPYIITY
(BKJIFOYAsT KaK apUJl, TaK U TETEPOAPIII).

«Kapooxkcumar» orocurcs k -C(O)O™ unu ee conu.

«uano» orHocutcs K rpymmne -CN.

«Hukaoanudarnueckas» OTHOCUTCS K HUKIINIECKON anudaTiuaeckoi rpymre,
UMEIOLIEel OTHO KOJIBIIO (Hanpumep, TAKIOTEKCHIT) WIIH HECKOJIBKO KOJIeLl, HAIPUMeED, B
KOHJICHCUPOBAHHOM, MOCTUKOBOW HUJI CIUPOLIUKINYECKON CUCTEME KOJIBLIO WUJIU O MEHbIIEH
Mepe OTHO M3 KOJIell B cucTeMe siBisieTcst anudarndeckum. Kak npaBuiio, Touka IpUCOSTMHEHUS
K UCXOIHON CTPYKTypPE MPOXOAUT uepe3 annu(aTHIECKYIO0 YaCTh CUCTEMbI HECKOJIBKHUX KOJIELL.
Huknoanudarudeckre BKIIOYAOT HACHIIEHHbIE U HEHACBILIEHHBIE CUCTEMbI, BKITFOYAsI

HHKJIOATKHJI, HUKJIOAJTKEHWT U HHKJI0ANKUHIWIL [[uknoanudarudeckas rpymnmna MOKET
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cofiepskaTh OT TPeX A0 BaJLaTH ISITH aTOMOB YIJIEpOAa; HAllpUMep, OT TpeX 0 MATHAALATH, OT
TpeX A0 AECITHU UM OT TPeX A0 LIECTH aTOMOB yriepona. Eciu He yka3aHo HHOE,
LUKJIoA(aTHYECKas TPYyTIIa MOXKET OBITh 3aMELeHHOH HiTH He3aMelneHHO!. [Ipumepsr
LUKJIOATN(ATHYECKUX TPYI BKJIOYAOT, HO HE OTPAHUYMBAIOTCS] IMHU, [IUKJIOTIPOITHL,
LUKJIOOYTHJI, HUKJIOTIEHTUJI, IUKIIOTEKCHJI, IUKJIOTENITIII, [IUKJIOTIEHTEHUIT MITH LIUKJIOTeKCEHNUIT.

«I"anoren», «rajloreHUA» OTHOCUTCS K PTOPY, XJIOpY, OpOMY HITH HOZY.

«I"'ajoreHa KM OTHOCUTCS K aJIKWJIbHOM YaCTH, 3aMEIIIEHHOW OTHUM MM OoJiee
aromamu rajoresa. [Ipumeps! rajoreHankuibHbIX GpparmenTo BkitodaroT —CHoF, -CHF» u -
CFs.

«eTepoasnpaTnyeckuiiy OTHOCUTCS K aTH(PaTHUECKOMY COSNMHEHUIO WIH TPYIIIE,
UMeEIOLIeH 110 MeHbIIEH Mepe OJJUH IeTepoaToOM U IO MEHBbLIEH Mepe OANH aTOM yIiiepoja, TO
€CTb 110 MEHbIIEH Mepe OJIMH aTOM YyIiIepoa U3 aau(aTuyeckoro CoeqUHEHNs WIN TPYIIIIEL,
coziepskalleil Mo MeHbIIEH Mepe ABa aTOMa yIJiepoja, 3aMEHEH aTOMOM, UMEIOLINM 110 MEHbIIEH
Mepe OIHY HEMOAEJIEHHYIO Mapy 3JIEKTPOHOB, OOBIUHO a30T, KUCIOpoa, hochop, KpeMHHUI nin
cepy. I'erepoanudariyeckne COeMHEHUS UM TPYIIIBI MOTYT OBITh 3aMEIEeHHBIMH HJIN
HE3aMEILICHHbIMH, Pa3BETBICHHBIMU UJIH HEPA3BETBICHHBIMU, XUPAJIbHBIMHU MU aXUPAJIbHBIMU
W/ WIIH ALMKJINYECKUMH WM HUKJINYECKUMHU, TAKUMH KaK TeTepoLuKIoanndaTHIeckas rpymmna.

«I"eTepoapuury OTHOCHUTCS K apOMAaTHYECKOH IpyTIe Wi (parMeHTy, UMEIOLEeMY, eCITH
HE yKa3aHO UHOE, OT 5 10 15 aTOMOB B KOJIbLIE, COAEPIKALIEM 10 MEHbLIEH Mepe OUH aTOM
yrjaeponaa U 1o MeHblnel Mepe oauH rerepoatoM, Takoit kak N, S, O, P wnu Si. 'etepoapunbHas
rpymnna uiH pparMeHT MOKET COepsKaTh OHO KOJBIO (HAPUMED, MHPUAUHIIL, THPUMHUIAHIIT
WK TIMPA30JIHIT) HITH HECKOJIbKO KOHACHCUPOBAHHBIX KOJIEL (HApUMep, HHIOJIIL,
OeH30MMPa30JIUIT WK THPA30JIONMUPUINHI). [ eTepoapuiibHbIe TPYIIbI WK (PParMEHThI MOTYT
OBbITh, HATIPUMEP, MOHOLIMKTHYECKUMH, OUITUKITMYECKIMH, TPULMKITMIECKIMHU W
TeTpauuKiIndeckuMu. Eciy He yka3aHo WHOe, reTepoapiiibHast TPpyma Wid GparMeHT MOTYT
OBITh 3aMEIIEeHbI NJIH HE3aMELEHbI.

«I'eTepoLHKINIY, KTeTePOILHKJI0» U «reTePOLHK.D) OTHOCSITCS KaK K apOMaTUYECKUM,
TaK U K HEAPOMATHYECKIM KOJIBLIEBBIM CUCTEMaM H, O0Jiee KOHKPETHO, OTHOCSITCS K
CTa0MJIBHOMY KOJIBLIEBOMY (PPAarMEHTY, COCTOSLIEMY M3 TPEX—TIATHAALATH YICHOB,
cojiepskalleMy Mo MeHbLIe Mepe O1H aTOM yIJIepojia U, Kak MPaBUJIO, HECKOJIBKO aTOMOB
yriaepoaa, ¥ 0 MeHbLIeH Mepe OAUH, HalpUMep, OT OJJHOTO JI0 MATH MeTepOaTOMOB.
I'erepoaTom(bl) MOKET MpencTaBIsATh coOOI aToM(bl) a3oTa, pocdopa, KUCIOpoaa, KPEMHHUS HITH
cephl. [ eTepoLnKIMIbHAS YaCTh MOYKET OBITh MOHOLIMKIIMUECKOH HIJIM MOXKET COAePKaTh
HECKOJIBKO KOJIEL], HAIIpUMep, B OUIIUKIMYECKON MIIH TPULMKJINIECKOH CHUCTEME KOJIEL], ITPH

YCJIOBHMH, YTO IO MEHBIIEH Mepe OHO U3 KOJIELl CONEPKUT rerepoaroM. Takol KoJbLEeBOU
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(parMeHT U3 MHOKECTBA KOJIEL[ MOJKET BKJIFOYATh KOHIEHCUPOBAHHBIE HJIH MOCTHKOBBIE
KOJIBLIEBBIE CICTEMBI, & TaK>Ke CITHUPOLMKIMYECKUE CUCTEMBI, U JIFOObIe aTOMBI a30Ta, ¢ocdopa,
yIJIeposia, KPEMHUS HITH CePbl B TETEPOLIMKIIIIIBHOM (hparMeHTe MOTYT ObITh HEOOsI3aTeNbHO
OKHCJIEHBI 10 PAa3JIMUHBIX CTeneHel okucnenus. /s ynoOcTBa noapa3syMeBaeTcsi, YTO aTOMBI
a30Ta, B YaCTHOCTH, HO HE UCKJIFOUYUTENILHO T€, KOTOpPbIE OMpPEAeIeHbl KaK KOJbLieoOpa3HbIe
apOMaTHYECKHE a30Thl, BKJIIOUYAIOT UX COOTBETCTBYIOLIYIO (popmy N-OKcHIa, XOTsI 3TO He
OIPEe/IeJICHO SIBHO KaK TAKOBOE B KOHKPETHOM mpumepe. Takum oOpa3om, i COeTUHEHUs,
UMEIOIIEro, HalpUMep, THPUAMHUIBHOE KOJIIIO, COOTBETCTBYIOLINN MHPHIMHUI-N-OKCH]
BKJIIOUYEH B KQUeCTBE IPYrOr0O COENUHEHHUS 110 HACTOSIIIEMY H300PETEHHIO, €CITH 3TO MPSIMO He
UCKJTFOUEHO WJTH UCKITIOYEHO KOHTEKCTOM. KpoMe Toro, KoNbLeBble aTOMBI a30Ta MOTYT OBITh
Heo0s3aTeNTbHO KBATEPHU30BaHBIL. [ €TepOLHKI BKIIFOYAET reTepoapuiIbHbIe (ParMEeHThI, a TAKKe
reTepOATULIMKIIMIIBHBIN WA TeTepOLUKIoaTndaTHIeCKuii pparMeHThl, KOTOPbIE MPEACTABISIOT
co00i1 reTepOLMKIMIIbHbIE KOJIbIIA, KOTOPBIE SIBJISIOTCS] YACTHYHO HITH MTOJHOCTBIO
HACBIIEHHBIMH. [IprMepbl reTepOLMKIIMIIBHBIX TPYII BKJIIOYAIOT, HO HE OPAHUYHBAIOTCS UMY,
A3ETHIUHIII, OKCETAHUJI, aKPUIUHIII, OEH30JUOKCONMI, OeH30AHOKCaHII, OeH30(ypaH,
KapOa30mI1, TMHHOINHWII, AUOKCOJNIAHWII, HHAOMM3HHII, HAQTUPUINHNI, TePTUAPOA3ETTMHII,
(enaznnmn, peHoTHa3uHII, (PEHOKCA3UHW, PTaTa3UHII, ITEPUIUHNI, XUHOJIUHUII,
XUHOKCAJTMHWJI, XUHOJIMHUJI, U30XUHOJMHUII, TETPA3OMJI, TETPATHIPONU30X MTHOJIHII,
MUNEePUANHIIL, TUNIEPA3UHII, 2-OKCOMUIIEPA3UHII, 2-OKCOTUIIEPUIUHNIT, 2-
OKCOMUPPOJUANHUI, 2-OKCOA3ETTMHII, a3eTTUHUJI, TTUPPOJIHI, 4-ITUMEPUTOHII, THPPOTUINHILI,
NUPA30JIUJI, TMPA3OIUANHII, UMUIA30JIHHII, MMUAA30IMHILI, HMUIa30IUHIIT
IUTHIPOTUPUAMHII, TETPAruAPONHUPHINHII, TUPHINHII, THPASHHIIL, TUPUMHUIAHILIL,
NUPUIA3UHUI, OKCA30JIIJI, OKCA30JIMHII, OKCA30JIMAUHILI, TPUA3OJIHI, H30KCA3OJIHII,
M30KCA30JUINHILIT, MOP(OIHHII, THA30IWII, TUA3OJMHIIL, THA3OJUIHHII, H30THA3OJIII,
XUHYKJITUIUHII, U30THA30MIUHII, HHAOWII, H30UHIOJMI, WHIOJHHIII, U30MHOIMHUI,
OKTaruAPOUH/IOJII, OKTATHAPOU3ONHIOJMJI, X UHOJIMJI, U30XHHOJIHII, JeKariIpOH30XUHOJIIIL,
OEH3UMUAA30JIIT, THATUA3OJIIII, OEH30MUPAHIL, O€H30THA30IMI, OeH30Kca3ommi, Qypu,
nra3abMLUKIIOTeNTaH, AUa3anaH, JUa3enut, TeTparuapodypul, TeTParuIpOnupPaHil, TUEHHI,
OeH30THeNH I, THAMOP(OIHHII, THAMOPG ONUHIIICYIb(OoKCcH, THAMOP(OTHHUICY b OH,
nrokcadocHoNaHI U OKCATUAZOIHIL.

«I'mapoxcuay» orHocutcs k rpynne —OH.

«Hutpo» otHocuTcs k rpymme —NO».

«Docat» orHOcuTcs k rpymme —O-P(O)(OR),, rae xaxnernii -OR' He3aBuCHMO
npencrasisier codoit -OH; -O-anmudarudeckyro, Takyro kak —O-ankmi wim —O-nuuknoankwr;, -O-
apOMaTHUYECKYIO, BKJIFOUas Kak -O-apun, Tak u -O-rerepoapu, —O-apankui; uin -OR'
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npeacrassier coboit —OM™, rne M © npencrapiser coboil MPOTHBOUOH C OIHUM
TIOJIOKUTENBHBIM 3apsinoM. Kaxabiii M™ MOXKeT npeacTaBisaTs cOOON HOH IIEJOYHOrO METAILIA,
taxoii kak K™, Na™, Li"; non ammonus, Takoii kak "N(R”)s, rne R” npexacrasnsier coboii H,
anndaTuueckyo, rerepoan(aTuiecKyro W apOMaTHYECKYIO TPpyIy (BKJIFOUasi KaK apuJl, TaK
1 FeTepOapu), UM HOH IIENOYHO3eMeILHOro MeTasla, Takoi kak [Ca*os, [Mg* o5 unu
[Ba?*]o,5. @ochOHOOKCHANKHII OTHOCHTCS K IPyTINe -ankun-pocdar, Takoil Kak,
nanpumep,-CH,OP(O)(OH),, unu ero conu, Takoit kak -CH,OP(O)(ONa™),, u
(((mnnankokcnpocHopuIT)OKCH )aTIKUIT) OTHOCUTCS K JHATKUIOBOMY 3hUpY
¢bochOoHOOKCHATKMIIBHOI IpymIibl, Takoi kak, Hanpumep, -CH2OP(O)(O-tper-0yTun):.

«@ocponat» orHocurcs k rpymnme —P(O)(OR’),, rae kaxnapiii -OR’ HezaBucumo
npeacrasisier coboit -OH; -O-anudparuueckue, Takue kak —O-ankun nimm —O-nukiaoanku, -O-
apoOMaTHYECKYIO IpyImy, BKIo4ast kak -O-apui, Tak u -O-retepoapu; win —O-apankui;, Wim -
OR’ npencrasiser coboit —O'M™, a M™ npencrasisier coboi MPOTUBOMOH € €MHCTBEHHBIM
TOJIOKUTENBHBIM 3apsiioM. Kaxapiii M™ npencTaBisieT COO0M MOJIOKUTENLHO 3apsyKEeHHbIH
IPOTUBOMOH M MOXKET MPENCTABISITh COOOM, HaIIpUMep, HOH INEIOYHOr0 METaJlIa, TAKOTO KaK
K", Na*, Li*; non ammonus, taxoii kak "N(R”)4, rne R” npencrasnsier co6oii H,
anmu(paTHUECKYI0, TeTepoanpaTHUECKYIO WIH apOMATUYECKYIO TPYINy (BKJFOYAs KAK apuJl, TaK
¥ TeTePOAPHUI), MIIH HOH IIENOYHO3eMeTLHOr0O MeTasuia, Takoi kak [Ca**Jos, [Mg> o5 mnu
[Ba?"]o.5. @ocOHOATKIIT OTHOCUTCS K TPyTIe -ankuiadochoHaT, TaKOH Kak,
nanpumep, -CH2P(O)(OH),, umu -CH2P(O)(O'Na™),, u ((nuankokcudochopm)ankun)
OTHOCHTCS K TUAIKUIIOBOMY 3(upy $ochOHOANKMIBHOM IPYIIIBL, TAKOH KAk,
Harpumep, -CH>P(O)(OtpeT-OyTun)».

«[MauueHT» WK KCYyOBEKT» B LIEIOM MOT'YT OTHOCHTBCS K JIFOOOMY JKHBOMY CYILIECTBY,
HO Halle OTHOCSATCS K MJIEKOTUTAOIINM U JPYTHM *KUBOTHBIM, B YaCTHOCTH K JIFOAsIM. Takum
00pa3oM, pacKphIThie CIIOCOOBI MPUMEHUMBI KaK B TEPAIUH Y€JIOBEKA, TAK U B BETEPUHAPHH.

«DapMaleBTHYECKH MPHEMJIEMbIii IKCUHMHEHT» OTHOCUTCS K BEIECTBY, OTIIMYHOMY
OT aKTUBHOI'O MHIPEIUEHTA, KOTOPOE BKJIFOYEHO B KOMITO3HLIUIO, COJEPIKAIIYI0 AKTHBHBII
uHrpeaneHt. MUcnosb3yemblii B JaHHOM JOKYMEHT SKCIIMITHEHT MOXKET ObITh BKJIIOUEH B
YaCTHLbI (hapMaLIEBTHYECKOH KOMIO3ULIMU HITH MOKeT ObITh (PH3HUYECKH CMELIaH ¢ YaCTHLAMU
(papMaLieBTHYECKOIT KOMMO3ULIMK. BcroMorarenbHOe BELIeCTBO MOKHO HCIIONb30BATh,
HarpuMmep, Ui pa30aBieHUs] aKTUBHOTO areHTa /WK [JIsi K3MEHEHHsI CBOICTB
(papMaLieBTHYECKOIT KOMIO3UIMK. BeroMorareibHbie BEIecTBa MOTYT BKJIFOYATh, HO HE
OrPAaHUYHMBAIOTCSI UMH, aHTHAIT€3MBbI, CBA3YIOLHE BEIIECTBA, MOKPBITHS, SHTEPOCONOOMITbHbIE
MOKPBITHS, Pa3PhIXJIUTENH, APOMATU3ATOPBI, IOACTACTUTENHN, KPACUTENH, CMa3bIBAIOLIHE

BE€HIICCTBA, CKOJIB3AIIUE BCIICCTBA, C0p6eHTbI, KOHCCPBAHTBI, HOCUTECJIN UJIN HAITOJTHUTEIIN.
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BcnomorarenbHbIe BelecTBa MOTYT MPEACTABIATE COO0H KpaxMaibl 1 MOTU(UIIUPOBAHHBIE
KpaxMaJibl, [IeJUTFOJIO3Y U MPOU3BOIAHBIE LIEJUTFOJIO3bI, CaXapuIpl U UX MPOU3BOAHBIE, TAKUE KaK
A¥ICaXapuabl, MTOJNUCAXaPUAbI M CaXapHble CITUPTHI, OEJIOK, CHHTETHYECKHUE ITOJIUMEPHI, CITUTHIE
NOJIMMEPbI, AHTHOKCUIAHTBI, AMUHOKHUCJIOTHI UJTH KOHCEPBAHTHI. [IprMeps! BCIIOMOTraTeIbHbBIX
BEIECTB BKJIIOYAIOT, HO HE OrPAaHMYMBAIOTCS MU, CT€apaT MAarHus, CTEAPUHOBYIO KHUCIIOTY,
PaCTUTENbHBIN CTEAPHH, CaXapo3y, JAKTO3Y, KPaxMalibl, THAPOKCUIIPOMMIILIEIUTFOIO3Y,
TUAPOKCUIPONUIMETHIILIEIUTFOIO3Y, KCUIIUT, COPOUT, MAJIbTHUT, XKEJAaTHH,
noyusuHUIIMpponuacH (I1BIT), nonmstunenrmukons (I131), TokohepUINmONUI THIIEHT TUKOb
1000 cykiuHar (Takke m3BecTHbI kak ButamMud E TPGS unu TPGS),
KapOOKCUMEeTUIIEIUTI0I03Y, nunagsmuronidocharuamixonud (DPPC), Buramun A, BUTaMuH
E, Buramun C, peTHHIINIAIBMUTAT, CEJIEH, LIUCTEUH, METHOHUH, TMMOHHYIO KUCIIOTY, LIUTPAT
HaTpHi, MeTHINapabeH, nponiinapadeH, caxap, AMOKCH] KPEMHUS, TaJIbK, KapOOHAT MarHus,
KPaxXMaJITJIMKOJISIT HATPHSL, TAPTPA3HH, acapTaM, XJIOpH I OSH3aIKOHUS, KYHKYTHOE MacJo,
HPOMMIrajuiaT, MeTabuCyIb(UT HATPUSI WU JIAHOJIMH.

«AXBIOBAHTY MPEACTABIAET COOOH KOMIIOHEHT, MOAU(UIMPYIOIIUI NeHCTBUE IPYTHUX
areHToB, OOBIYHO AKTHBHOTO HHIPEANEHTA. ABIOBAHTHI YACTO MPENCTABISIOT COOOM
(bapmakoornueckre u/ Wi UIMMYHOJIOTHUECKHE areHThl. AIBIOBAHT MOXKET MOAU(UIIPOBATH
NefiCTBHe aKTUBHOTO MHTPEANEHTA 33 CUET YCUJIEHUSI UMMYHHOTO OTBeTa. AJIBIOBAHT MOKET
TaKXKe JeHCTBOBATh KaK CTAOMIM3UPYIOIIUI areHT AJis penapara. [IpuMepbl abl0BaHTOB
BKJIFOYAIOT, HO HE OTPAHUYHMBAIOTCS MU, TUAPOKCH]] ATFOMUHUS, KBACLbL, GochaT aTFOMUHHSI,
yOuThIe OaKTepUH, CKBAJIEH, IETEPTEHThI, IUTOKUHBI, Mapa UHOBOE MACJIO 1 KOMOUHUPOBaHHbIE
aJ'BIOBAHTHI, TAKUE KaK MOJHBIN aAblOBaHT PpeiiHaa UK HETOJHbIN aabloBaHT PpeiiHa.

«DapManeBTHYECKH PHEMJIeMbIii HOCHTEJIbY» OTHOCHTCS] K BCTIOMOTAaTEIbHOMY
BEILECTBY, KOTOPOE MPEACTABISIET COOOH HOCUTEIb WITH HECYILIYIO CPpey, Harpumep
CYCHEH3MOHHas1 T00aBKa, COMOOMIN3NPYIOIast JoOaBKa HITH a3po30JibHast 1o0aBKa. Remington:
The Science and Practice of Pharmacy, The University of the Sciences in Philadelphia, Editor,
Lippincott, Williams, & Wilkins, ®unanens¢us, [lencunbpanus, 21-° uzganue (2005 r.),
BKJIFOYEHHOE B JTAHHBIH JJOKYMEHT IMOCPEACTBOM CCHUIKH, OMUCHIBAET WILTFOCTPATHBHBIE
NpUMEPbI KOMIO3ULIUH B COCTaBBI, MOAXOIAIINE sl (papMaLieBTHIECKO JOCTAaBKU OTHON HITH
OoJee TepaneBTUYECKUX KOMITO3UIMH U TOTIOJHUTENbHBIX (PapMalleBTHUECKUX ar€HTOB.

B obuem, nmpupona Hocutenst OyeT 3aBUCETh OT KOHKPETHOT'O HCIIOJIb3YEMOTo Criocoda
BBeieHUs1. Hampumep, cOCTaBbl sl MAPEHTEPATBHOTO BBEICHUS OOBIYHO COZEPIKAT KUIAKOCTH
11l THbEKLIUH, KOTOPBIE BKIIIOYAIOT (papMaieBTUIEeCKH U (PU3UOJOTHYECKH MTPHEMIIEMbIE
KUJKOCTH, TAKHE KaK BOZa, (PH3UOJOTHYECKHH PacTBOpP, COATAHCHPOBAHHBIE PACTBOPHI COJIEH,

BOI[HbeI pPacTBOp ACKCTPO3bI, MNIULIECPUH U T. I1. B KAUECTBE HOCHUTECIIA. B HEKOTOPBIX MMPpUMEPAX

-16 -



(hapMaLleBTHYECKU TPUEMJIEMBII HOCUTEITb MOKET OBbITh CTEPHIIbHBIM, YTOOBI OBITH
MOXOSIIIAM JUTS BBEIEHUs CYOBeKTy (HampuMep, myTeM MapeHTepaTbHON, BHY TPUMBILIEYHON
WJIH TTOJIKOKHOW MHBEKLNH). B momoHeHne k OUOJIOrHYeCcKH HEUTPaTbHBIM HOCUTEIISIM
BBOAMMBIE (papMaLIeBTUYECKHE KOMITO3ULIMK MOTYT COAEPKATh HE3HAUUTEIbHBIE KOJIMYECTBA
HETOKCHYHBIX BCIIOMOTaTEIbHBIX BEIIECTB, TAKUX KAK CMAYMBAIOIIUE WIIH SMYJIbIHPYIOIIHE
areHTbl, KOHCepBaHThl 1 pH-OyepHbIe areHThI U T. I1., HAIPUMED, alleTaT HATPHsI HITH
MOHOJIay paT copOuTaHa.

«PapmManeBTHYECKH MPHEMJIEMAasi COJIb» OTHOCUTCS K (hapMalleBTHYECKU
MPUEMJIEMBIM COJISIM COEIUHEHUS], KOTOPBIE SIBJISIFOTCS IIPOM3BOIHBIMH PA3JTUIHbBIX
OpPTaHUYECKUX W HEOPTaHMYECKUX MPOTHBOMOHOB, U3BECTHBIX CIEIUAIMCTaM B TAHHOU 00/acTH,
Y BKJIFOYAOT, TOJIBKO B KQUE€CTBE MPUMEPA, HATPUM, KAJIUN, KaJbLUMi, MAarHUH, aMMOHMH,
TETPAANKUIAMMOHHH U T. I1.; U KOTAa MOJIEKYJIa COAEPKUT OCHOBHYIO (DYHKIIMOHAIBHOCTb, COJIU
OpPTaHUYECKUX UM HEOPTAaHUYECKUX KHMCJIOT, TAaKHe KaK TUAPOXJIOPUA, THAPOOPOMU, TapTpaT,
MEe3UJIaT, aleTaT, MajieaT, OKcanar u T. 1. «PapMaleBTHYECKH TPUEMIIEMbIE COJIN
MPUCOEIMHEHHUST KUCIIOTY» MPEICTABISIOT COOOM MOIMHOKECTBO «(apMaLeBTHIECKH
NPUEMJIEMBIX COJIEH», KOTOPBIE COXPAHSIOT OMONOrHYeCKY 0 3¢ (HEeKTHBHOCTH CBOOOIHBIX
OCHOBaHUH MpU 00pa30BAHUU KUCJIOTHBIMH NAPTHEPAMH. B 4aCTHOCTH, pacKpBIThIe COSAMHEHUS
00pasyroT COJIU C pa3IMYHBIMU (PapMaLIeBTUUECKH MTPUEMIIEMBbIMU KHUCJIOTAMU, BKJIIOUasi, Oe3
OTrpaHUYEHUS, HEOPTaHUYECKHE KUCJIOThI, TAKHE KaK COJITHAsI KUCJI0Ta, OPOMUCTOBOIOPOIHAS
KHCJIOTA, CepHast KMCIIOTa, a30THAsI KUCJIOTA, GocHOpHAst KUCIOTA U T. 11., & TAKXKE OPraHUYeCKHe
KUCJIOTBI, TAKHE KaK AMUHOKUCIIOTBI, MypaBbHHAsI KUCIIOTA, YKCYCHAsT KUCJIOTA,
TpUPTOPYKCYCHAST KUCIIOTA, POMMOHOBAST KUCJIOTA, TIIMKOJIEBAsT KMCJIOTA, TUPOBUHOTPATHAS
KHCJIOTA, IABEJIeBast KUCIIOTA, MAJIEMHOBAS! KUCJIOTA, MAJIOHOBAsI KMCJIOTA, SIHTApHAs KUCJIOTA,
(dbymapoBasi KUCJIOTa, BUHHASI KUCJIOTA, IMMOHHASI KUCJIOTa, O€H30HHasT KUCIOTa, KOPUYHASI
KHCJIOTA, MUHIAJIbHAS KUCIIOTa, OEH30JICYIb()OHOBASI KHCIIOTA, U3€THOHOBASI KHCIIOTA,
METaHCYJIb(QOHOBAs KHCIIOTA, STAHCYJIH(OHOBAsT KUCIIOTA, /- TOJY OJICYJIb(OHOBAS KHCIIOTA,
CaJIULIUJIOBAsI KUCJIOTA, KCHA(OeBasi KUCIOTa U T. . «PapMaleBTUYECKH MPUeMJIEMbIE COJTH
MPUCOETMHEHUSI OCHOBAHUIY MPENCTABIISIOT COOOM MOAMHOXKECTBO «(apMaleBTHIECKU
MPUEMJIEMBIX COJICH», TOJYYEHHBIX U3 HEOPTAaHUYECKUX OCHOBAHWH, TAKUX KaK COJIM HATPHSI,
KaJIusi, JIUTHSI, AMMOHWUS, KaJIbIIVsI, MATHHS, *KeJie3a, [MHKA, MeJIH, MapraHila, aJFOMUHUS U T. 1.
IMpumepamu cosieit SIBISIFOTCST COJTM aMMOHWUS, KaJIvsl, HATpwsl, KaJbiust 1 Marausi. Cony,
MOJTyYeHHbBIE U3 (PapMarleBTHUECKH MPUEMIIEMbIX OPraHHYECKUX OCHOBAHUI, BKIIFOUYAIOT, HO HE
OTPAaHUYUBAIOTCS UMH, COJIH MTEPBUYHBIX, BTOPUYHBIX U TPETUIHBIX AMHHOB, 3aMEIIEHHbIX
AMHUHOB, BKJTIOUAsl BCTPEUAOLIUECS B MPUPOE 3aMEIIeHHbIE AMUHBI, UKJINIECKIX aMUHOB H

OCHOBHBIX HOHOOOMEHHBIX CMOJI, TAKHUE KaK U3O0MNPONUIaMUH, TPUMCTUIIAMUH, TUSTUJIAMUH,
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TPUSTHIIAMHH, TPUTIPOIIIIAMHH, TPUC(TUAPOKCUMETHI )aMuHOMeTaH (Tpuc), sTaHomamMuH, 2-
IVMMETHIAMHUHOATAHOI, 2-TUATHIAMHUHOSTAHOJ, JULHUKJIOTEKCUIIAMUH, JIM3HH, ApTHHUH,
TUCTUIMH, KO(EenH, MPOKauH, r’uapadaMyH, XOJINH, OeTanuH, STHIEHIUAMIH, TJFOKO3aMUH,
METUJITTIFOKAMHH, TEOOPOMUH, ITyPUHBI, TUIIEPA3HH, TUIIEPUINH, N- STUIHIIEPUINH,
NOJIMaMUHOBBIE CMOJIBI U T. 1. [IprMepaMu opraHMYeCKUX OCHOBAHHUH SIBISIFOTCS
M30MPOITUIIAMUH, TU3TUIIAMUH, Tpuc(ruapokcumernin)amuaomeras (Tpuc), sTanonamuH,
TPUMETHJIAMUH, AULUKJIOTeKCHIIaMIH, XoMuH U kodpeuH. (Cm., Hanpumep, S. M. Berge, et al.,
«Pharmaceutical Salts», J. Pharm. Sci., 1977; 66:1-19, xoTOpbIii BKJIFOYEH B TAHHBIA JOKYMEHT
NIOCPEZICTBOM CCHUTKH. ) B KOHKPETHBIX paCKPBITBIX BAPUAHTAX OCYIIECTBIEHHS COCTUHEHHUS
MOTYT MIPEICTABJISATh COO0H (POPMHUATHYIO, TPUPTOPALIETATHYIO, TUAPOXJIOPUAHYIO HUITH
HATPHUEBYIO COJIb.

«I¢PPpekTHBHOE KOJTHIECTBOY» I10 OTHOLICHHUIO K COSMHEHUIO WIIH (papMarieBTHIeCKON
KOMITO3MLIMA OTHOCUTCS K KOJIMYECTBY COSIUHEHUS UM (hapMaLlleBTHYECKUH KOMITO3ULH,
JOCTaTOYHOM Il AOCTHKEHMsI KOHKPETHOTO XKEJIAeMOr0 pe3yJIbTara, TAKOro Kak
UHrHOupoBaHue Oenka win GpepMeHTa. B KOHKpEeTHBIX BapHaHTaxX OCYIIECTBICHHS
«3(hPEeKTUBHOE KOINYECTBO» MPEACTABISIET COOOH KOJIMYECTBO, JOCTATOYHOE IS
unruduposanusi RIP1; 4ToObl BBI3BATH XKeaeMblii OMOJOTHUYECKUI MITH METULIMHCKHI OTBET B
TKaHH, CHCTEMe, CyObeKTe MM MALMEeHTe; [UIsl JISYEHUsI OTIPENENICHHOTO PacCTPOICTBA UK
3a00IeBaHYSE, TS YAYYIIEHUS] MK YCTPAHEHUS] OHOTO WK OoJiee ero CUMITTOMOB, W/WITH JUJIsI
NPEIOTBPALICHUST BOSHUKHOBEHU 3a00JIeBaHMsI WIH paccTpoiicTBa. KommuecTBo coefuHeHus,
KOTOpOEe COoCTaBysieT «3(p(HEKTUBHOE KOJIUIECTBO», MOJKET BAPbUPOBATHCS B 3aBUCUMOCTH OT
COEIMHEHUSI, JKEJIAaeMOr0 Pe3yJIbTaTa, COCTOSIHUS 3a00JIeBAHUS M €r0 TSDKECTH, pa3Mepa,
BO3pACTa U TMOJIa MALMEHTA, MOUIeXKAINEro JISYSHHUIO, U T. I1. OyIeT MOHSITHO CIEHATUCTY B
TaHHOM 00JIaCTH TEXHUKH.

«IIposiekapcTBO» OTHOCUTCS K COSNUHEHHSIM, KOTOPBIE IPEBPALIAIOTCS i71 VIVO C
NOJIy4eHHEM OHOJIOTHYECKH aKTUBHOTO COSTMHEHHUST WIIH COeIMHEHUs], OoJiee OMOIOrniecku
aKTHUBHOTO, YeM UCXOAHOE coenuHenue. [IpeBpatenue /77 vivo MOXKeT IPOUCXOIUTh, HalPpHMep,
MyTEM THAPOJIH3a HWiIH (epMEeHTaTUBHOTO npeBpatueHus. OOpIdHbIE TPUMEPh! PPAarMEHTOB
NPOJIEKAPCTBA BKIFOYAOT, HO HE OTPAHUYHUBAIOTCS IMH, CJIOKHO3(UPHBIE U aMUIHBIE (POPMBI
COEIMHEHUs], UMEIOIIero aKTHBHYIO (GOopMYy, HECYINYIO (hparMeHT KapOOHOBOM KHCIOTHL
ITpumeps! papMaieBTUIECKH MPUEMIIEMbIX CJIIOJKHBIX 3()UPOB COEAMHEHUH 110 TAHHOMY
OINMCAHMIO BKJIFOYAIOT, HO HE OrPAHMYUBAIOTCS UMH, CIOXKHbIE 3P UpPbI GOCaTHBIX TPy U
KapOOHOBBIX KHCIIOT, TAKHE KaK an(aTHIECKUe CIOXKHbIE 3(DUPBI, B YACTHOCTH AJIKUJIOBbIC
cnoskHbIe 3¢upsl (Hanpumep, C1.6aNKIIOBBIE CIOXKHBIE 3Gupbl). [pyrue ¢pparMeHTsI

NPOJIEKAPCTBA BKIFOYAIOT CIIOKHBIE 3(puprl pochopHOit kucaoTsl, Takue kak -CHr—O-
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P(O)(OR"), unm ero counb, e R' mpencrasisier codoii H mu Ci.sankun. [Tpuemiiembie ClioxKHBIS
3(HPBI TAKIKE BKIFOYAIOT LIUKJIOAJKUIOBbIE 3P UPBI H apUIAJIKHIOBbIe 3QUPBI, TAKHE KaK, HO He
orpaHu4mBasich UMM, Oen3u. [Ipumeps! papMarieBTHUECKH MPUEMIIEMbIX AMUIOB COSTUHEHUI
10 HACTOSIIEMY M300PETEHHIO BKIIFOUAIOT, HO HE OTPAHUYMBAIOTCS UMM, TIEPBUYHbIC AMHUBI, &
TaKkKe BTOPUYHBIE M TPETHYHbIC ATKUIAMH/IbI (HAIPUMEp, COAep Kalie OT OKOJIO OHOTO JI0
OKOJIO LIIECTH aTOMOB YIJIepoa). AMHIBI H CIOKHBIE 3(UPbI PACKPBITHIX HIUTFOCTPATHBHBIX
NPUMEPOB BAPHAHTOB COSTMHEHHUI COTNIACHO HACTOSIIIEMY PACKPBITHIO MOTYT OBITh ITOJIy4€HbI B
COOTBETCTBHH ¢ 00BIYHBIMU criocoOamu. ITonpobHoe obcyskaeHne nponeKkapcTB NPEiCTaBICHO B
T. Higuchi u V. Stella, “Pro-drugs as Novel Delivery Systems,” Tom 14 A.C.S. Symposium
Series, u B Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association u Pergamon Press, 1987, 00a u3 KOTOpbIX BKJIFOUEHBI B JAHHBIH
JTOKYMEHT MOCPEACTBOM CCHUIKH ISl BCEX LIEJIEH.

«CoabBaT» OTHOCUTCS K KOMILIEKCY, 0Opa30BaHHOMY KOMOMHAIIMEH MOJIEKYT
PacTBOPUTENIS] C MOJIEKYJIAMH WJIM HOHAMH PACTBOPEHHOTO BelLeCcTBa. PacTBOPUTEIH MOXKET
HPENCTABIATh COOOI OpraHNYECcK i PAaCTBOPUTENb, HEOPIaHUUECKUH PACTBOPUTENb MITH X
cMech. [Ipumeps! pacTBopuTeNel BKIIOYAIOT, HO HE OTPAHUYNBAIOTCS HMH, CITUPTHI, TAKUE KaK
METaHOJI, STAHOJI, IPOMAHOJI, aMHbl, Takue Kak N,N-nuanudarudeckre amuabl, Takue kak N,N-
mumetuidopmamun; Terparuapodypan; ankuiIcynbHOKCUAB, TAKUE KaK TUMETHIICY Tb()OKCHL;
BOZa; U X koMOuHauuu. OnucaHHbIE B JAHHOM JIOKYMEHTE COEIHHEHHsI MOTYT CYIIECTBOBATh
KaK B HECOJIbBATMPOBAHHBIX, TAK M B COJIbBATHPOBAHHBIX (POPMax MPHU COUYETAHHH C
pacTBopuUTeNsIMH, (PapMaLeBTUIECKU IPUEMJIEMbIMH UJIH HET, TAKUMH KaK BOJA, STAHOJ U T. II.
ConbBaTupoBaHHbIE POPMBI COETUHEHHH, PACKPBITBIX B JAHHOM JJOKYMEHTE, BXOISAT B 00beM
PaCKpPBITHIX B JAHHOM JIOKYMEHTE BAPHAHTOB OCYIIECTBICHHUS.

«CyabgpaHuaaMuay» OTHOCHUTCS K rpynne uwin pparmenty —SO2 aMUHO WM —
N(R)cynbdonun, rae R npencrasnsier coboii H, anuparudeckyro, rerepoanudaTUIecKyro HiTu
apOMaTHYECKYIO rpymny (BKJIKOYAsk KaK apui, TaK U F€TEPOAPUI).

«Cyabganna» oTHOCUTCA K rpynme win —SH, —S-anudarnueckoi, —S-
rerepoaandaruieckol, —S-apoMaTHIeCKOH (BKJIFOYast KaK —S-apuil, TaK U —S-reTepoapu)
rpyIme.

«Cyabpuani» otHocutes k rpymnmne win gparmenty —S(O)H, —S(O)amudaruyeckot, —
S(O)rerepoanudatiueckoii wim —S(O)apomaTudeckoii (Bkirouast kak —S(O)apw, Tak u —
S(O)rerepoapmn) rpymre.

«Cyabgonna» otHocutes k rpynmne: —SO2H, —SOzamudarngeckoit, —
SOsrerepoanudpatnyeckoit, —SOrapomarmueckoit (Bkirouast kak —SO 2 apui1, Tak U —

SOsreTepoapuin) rpyrre.
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«JIeyamuii» WM «J1e4eHne», Kak UCIONb3YeTCs B JAHHOM JOKYMEHTE, OTHOCUTCS K
JIEYCHHUIO UHTEPECYIOIIEro 3a00JIeBaHNs WIIM COCTOSIHUS Y TTALIMEHTa WK CYObEKTa, B YaCTHOCTH
YeJIOBEKa, CTPAIAIOIIET0 HHTEPECYIOINM 3a00JI€BAHUEM HITH COCTOSTHIEM, M BKJIIOYAET B
Ka4ecTBe MpUMepa, HO Oe3 OrpaHIYEeHHS:

1) NPeIOTBPAleHIe BOSHUKHOBEHHSI 3a00JIEBAHUS WJIH COCTOSIHUS Y TIALIUEHTA HITH
cyOBeKTa, B YaCTHOCTH, KOT71a TAKON MALUEHT WK CYOBEKT MPEaPacoIOKeH K COCTOSIHUIO, HO
y HEro ele He ObUIO TUarHOCTUPOBAHO €0 HAIUYHE,

(11) UHruOMpoBaHue 3a00JI€BaHNSI UM COCTOSIHUS, HATIPUMEP MPEKPaIIeHUe HITH
3aMe/JIeHNE €r0 Pa3BUTHS,

(1i1)  obnerdyenue 3a00JIEBAHUS WIIN COCTOSIHUS, HAIIPUMED, BbI3bIBast OcabIeHne
CHMIITOMA WJIN PErPECCUI0 3a00JI€BaHUS WIIM COCTOSIHUS HJTH €r0 CUMIITOMA; WU

(iv)  crabunuszanuo 3a00JeBaHUS UM COCTOSTHUS.

Hcnonb3yemMble B JTAHHOM TOKYMEHTE TEPMUHBI «3a00JI€BaHUE» U «COCTOSTHUE» MOTYT
UCIIOJIB30BATHCS B3AUMO3AaMEHIEMO MJIH MOTYT OTJIMYAThCS TEM, YTO KOHKPETHOE 3a00eBaHne
WIN COCTOSIHUE MOYKET He UIMETh U3BECTHOTO BO30YIUTENs (TaK YTO STHOJIOTHS eIle He
oTpeJieNieHa) 1, CJIeOBATEIbHO, He MOXET ObITh OMpeaeaeHO OONE3HBI0, HO TOJIBKO KakK
HE’KeJIaTeIbHOE COCTOSIHUE MITH CUHAPOM, KOTa KIMHUIMCTBI UACHTH(GUUUPYIOT Oonee Uitu
MeHee crierupuaeckuii Habop CUMIITOMOB.

[TpuBeneHHbIE BBIIIE OMPEAEIICHUs U CIeayoLIre ooume GopMyJbl He MpeaHa3HAUEHbI
IUIs1 BKJITFOUEHUST HEZIOMYCTUMBIX MOJIEJIeH 3aMeleHus (HampuMep, METHII, 3aMeIIeHHbIH 5
rpynnamu ¢ropa). Takue HeTONMyCTHMbIE CXEMbI 3aMEIICHHUS JIETKO PACTIO3HAIOTCS CPETHIM
CMEeLUAIMCTOM B IAHHOW O0JIACTH TEXHUKH.

CpenHemy crieLUaNUCTy B TaHHOW OOJIACTH MOHSITHO, YTO COCTUHEHUST MOTYT MPOSIBJISITh
SIBJICHHSI TAYTOMEPHUHU, KOH()OPMAITMOHHOW N30MEPHH, T€OMETPHUYECKON H30MEPUU W/ WITH
ONTUYECKOH n3omepun. Hanprumep, HEKOTOPBIE PACKPBIThIE COSTUHEHHS MOTYT BKJIIOUATh OAHH
wn OoJiee XUpaJbHBIX LIEHTPOB W/WJIM IBOMHBIX CBSI3e€H U, KaK CIEICTBHE, MOTYT CYIECTBOBAThH
B BHJI€ CTEPEON30MEPOB, TAKUX KaK U30MEPHI C IBOMHOM CBS3BIO (T. €. T€OMETPUYECKHE
W30MEPbI), SHAHTHOMEPBI, TUACTEPEOMEPHI U HX CMECH, TAaKHe KaK paleMuyeckue cmecu. B
Ka4eCTBE Pyroro npuMepa HEKOTOPbIE ONMCAHHBIE COETMHEHHS] MOTYT CYLIECTBOBATH B
HECKOJIBKUX TaYyTOMEPHBIX (pOopMax, BKIIFOUAsI €HOJNBHYIO (GOopMy, KeTOHOPMY U X CMECH.
ITockonbKy pa3NuYHbIe HA3BAHUS COENUHEHHH, (POPMYIIBI U YEPTEIKU COEAUHEHUN B OMIMCAHUH U
bopmyIie n300peTeHnst MOTYT MPEACTABISATD TOJIBKO OHY M3 BO3MOYKHBIX TayTOMEPHBIX,
KOH(OPMALIMOHHBIX H30MEPHBIX, ONTHYECKIX H30MEPHBIX FJIM T€OMETPUIECKUX H30MEPHBIX
dopm, cnenmanucTy B JAHHOH 00J1aCTH TEXHUKH OyAET MOHSATHO, YTO PACKPBIThIE COCAMHEHUS

OXBATBHIBAIOT JIHOObIE TaAYTOMEPHBIC, KOH(I)OpMaLII/IOHHbIe HU30MEPHBIC, OITUYCCKUEC U3OMEPHBIC
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W/ WITN TEOMETPUIECKHE H30MEPHBIE (POPMBI COETMHEHHH, ONTMCAHHBIX B JAHHOM JIOKYMEHTE, a
TaK)K€ CMECH JAHHBIX PA3JIUYHBIX H30MEPHBIX popM. CMecH pa3nyHbIX H30MEPHBIX (HOpM,
BKJIOYAsi CMECH SHAHTHOMEPOB W/ UITH CTEPEOU30MEPOB, MOTYT ObITh Pa3eNICHbI ISl MOy YSHHUS
Ka)KIOTO OTJENIbHOrO SHAHTHOMEpA U/UJTH CTEPEOU30Mepa C UCTIONIb30BAHUEM METO/IOB,
W3BECTHBIX CIEHAINCTaM B JAHHOUW 00JIACTH, OCOOEHHO ¢ Y4eTOM HacTosiIero n3odperenus. B
Clly4asix OrPAaHMYEHHOrO BPALEHUs], HAIPUMEP, BOKPYT aMUAHOU CBSI3U UJIA MEXAY ABYMsI
HEMOCPECACTBCHHO NPUCOCANHCHHBIMU KOJIBIITAMH, TAKUMH KaK MUPUANHUIIBHBIC KOJIbLIA,
Ou(eHnIbHBIE TPYIIIIBI U T. 1., TAKXKE BO3MOXKHBI aTPOMIOU30MEPBI, KOTOPbIE TAKXKe KOHKPETHO
BKJIFOUEHBI B COCTAB COSIMHEHUH 110 JAHHOMY U300pPETEeHUIO.

B mo0bIx BapuaHTax OCYLIECTBIECHUS JTI0OOH HITH BCE aTOMBI BOAOPOJA,
NPUCYTCTBYIOIINE B COSAMHEHUH, UM B KOHKPETHOMN Irpymie uin (parMeHTe COeAUHEHUS,
MOTyT OBbITh 3aMEHEHBI JieiiTepueM nin TputueM. Takum oOpa3oM, aKuiI BKIFOYAET B ceOst
AeHTeprUpPOBAHHBIE AJIKHJIbL, B KOTOPBIX OT OAHOI'O A0 MaKCUMAJIBHOTO YHCIA MPUCY TCTBYIOLINX
aTOMOB BOZIOPOJa MOXKeT ObITh 3aMeHeHb! neirepueM. Hanpumep, stun orHocurcs kak k C2Hs

unu C,Hs, roe ot 1 o 5 atomoB Bogopozaa 3aMeHeHb! iefitepuem, Hanpumep, B C2DxHs.x.

1L RIP1-akTHBHBIE cCOeAUHEHHS H (papMaLleBTHYEeCKHEe KOMIIO3ULIMH, COAepKRalue
RIP1-akTHBHBIE CO€IHHEHHS

A. Coenunenus

B HacrosiiemM TOKyMeHTe pacKpbIThl COENUHEHHS U (hapMalleBTHYECKUIT KOMITO3HULIUH,
cofieprKale TaKue COeNUHEHHs, KOTOpble MPUroAHbI IIst uHruOuposanus RIP1 w/wnu nist
JedeHust 3a00JIeBaHUN W/MITH COCTOSTHUM, cBsizaHHBIX ¢ RIP1. B HekoTOpBIX BapraHTax
OCYILIECTBJICHHS COSTUHEHHSI IPECTABISIFOT COOO0# CeeKTUBHbIE HHTMOUTOPBI KMHA3.
Hanpumep, Tunu4HbIe COETUHEHUsT CIIOCOOHBI CeeKTHBHO HHruOupoBark RIP1 o cpaBHEeHHUIO €
RIP2, RIP3 nnu kak RIP2, tak u RIP3.

B HEKOTOpPBIX BapHUaHTaX OCYLIECTBICHHUS COSAMHEHUE 110 HACTOSIIEMY U300PETEHHIO

UMeEeT CTPYKTYPY coriacHo (opmyie L.

0
o L
OO Aa0E
N R®
¥ o (R*)n
®opmy.a l

Wy ero (hapManeBTHIeCKH npuemiieMoii conn. Cnenuanicty B JaHHOM obnactu Oyner
MOHSITHO, YTO COeANHEHUs! (popmyinl [ Takke BKIIFOYAIOT CTEPEON30MEpPHI, N-OKCHIIBI,

TayTOMEPBI, TUAPATHI, COJIbBATHI, H30TOIbI W/WJIA UX MPOJIEKAPCTBA, €CIIH HE YKa3aHO nHoe. UTo
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kacaetcsi popmyde I, konbio B mpencrasisier coboii retepoapuit, TaKOH Kak S-4JIeHHbBIH WA 6-
YJIEHHBIN rerepoapuil. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHUs KOJIbLO B mpencrasisier coboi
5-4eHHBIA WU O-4IEHHBINA FeTepoapuil, IAe reTepoapuil UMEET MO MEHbIIEH Mepe OJUH aTOM
a30Ta B KOJIbLIE U, BO3MOXKHO, OJIUH, J1BA WJIM TPU aTOMa a30Ta B KOJIbLIE, & OCTAJIbHbIE aTOMBI B
KOJIbLIE TIPENICTABIISIIOT COOOH yriepon. B HEKOTOpBIX BapuaHTax OCYIIECTBIICHHUS KOJBbIO B He
BKJIFOYAET TP aTOMa a30Ta B KOJIbIIE, U KOJIBIIO B He mpencrasisier coOoi Tpuasos, TpuasuH
WJIN FeTepoapuil, COAEP KLl aTOM KUCJIOPOAA WU CePhl B KOJIbLIE, TAKON KaK OKCA30J1, THA30J
WIN U30KCa30J1. B HEKOTOPBIX BapraHTax OCYIIECTBIIEHUs KObLO B npencrasiser codoit
NMPa30JINIL, & B APYTUX KOHKPETHBIX BApHAHTAX OCYIIECTBJIEHUs KOJbIo B npexncrasiser coboit
MUPUANHUIL

Kaxneiii R! nesaBucumo mosker npeacrasiasats coboit ranores, -C=CH unu rpynna -
nuakep-RC, roe nuHkep npencTasaseT coboit cesa3b umu R? npu ycnosuu, uto R? He
npencrasisier coboit H umu D, u R® npencrapiser coboii rerepormkmmn, RP, -C(RY);
um -C(RH=C(RY),.

R? npencrasnser coboii R?.

R* npencrasnser coboii R?.

Ec/iu OH NpUCyTCTBYeT, Kaxblii R HesaBrcumo npencrasnser coboii RS,

L npencrasisier coboit rerepoatoM miu R?, npu yciaosuwn, uyto R? He npencrasisier
coboit H wim D.

Z, ecy IPUCYTCTBYET, MPENCTABIISECT COOOH april WK [UKJIOATU(PATHYECKYIO TPYIIY,
BKJIFOUAs! [IUKJIOATKUI, TaKOH Kak C3.6LINKJIOAJIKIIL,

m paseH 1, 2, 3 unu 4 un pasen 0, 1 unu 2.

s xaxxnoro ciydast R? nmpencrasisier HezaBucumo H wim D, st BaprianToB
OCYILIECTBIIEHHS], 33 UCKIIFOueHneM, rae L npencrasisier coboit R?, Cr.ioanuparudeckyro rpymnmy,
Ci-1oranorenanudarmyeckyro rpymmy, Ci-jorerepoanudaruyeckyro rpymmy, Cs.joapmi, Cs.
sLEKIIoanudarndeckyro rpymnmy win Cs.creTeporukiIoanudaTniecKyro rpyIy;

R® HesaBHCHMO 11 KAXKIOTO ciyyas mpeactasisier coboit -OH, -SH, -ORC, -SR¢, -
NRYRY,

-Si(R¥);, -C(0)OH, -C(O)ORE, -C(O)NRIRY, -OC(O)NRRY, -OC(0)C1-10aK 11, 3aMELIeHHEII
omuuM unu geyms NRIRY, kap6okcumom umm ux KOMOMHAIIHEH, 1 He0OA3aTeIbHO
JOTIOTHATEIPHO 3aMeleHHbIH apomMaTtiueckuM ¢pparmenToM, -SH, -O-ammiom win -C(O)NH,.

R® He3aBHCHMO B KaXZIOM citydae npeactanisieT codoit Ci-10aIKuI, KOTOPBIA MOXKET

ObITh 3aMereH 1, 2 win 3 R®; Ca-joasikeHm, KOTOPBII MOXKeT ObITh 3amerneH 1, 2 umn 3 RS

C1-10aJIKUHWIL, KOTOPBIN MOkeT ObITb 3aMeleH 1, 2 i 3 R®; C3.UKI0aJIKUIL, KOTOPBIA MOKET
2 2 2 2
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ObITh 3amerneH 1, 2 wim 3 R nmn Cs.10apoOMaTHYECKyO TPYIIY, KOTOpPasi MOXKET ObITh
3ameniena 1, 2 wiu 3 R®.

RY HesaBuCHMO 1115 KaxkI0ro ciyyasi npeactasisier coboit H; Ci-alKu, KOTopIit
moxeT ObITh 3amertieH 1, 2 wim 3 R® nimm Cs.orereporukimminom; Cs.61UKIOANKNI, KOTOPBIH
moxeT ObITh 3amerteH 1, 2 un 3 R®; Cs.sreTeponukii, KOTopsIii MOXKET ObITh 3aMelneH 1, 2 mmu
3 R Cs.10apu, KOTOPBIH MOkeT ObITh 3amemen 1, 2 unu 3 R®; Cs.joretepoapun, KOTOpbIit
MOsKeT ObITh 3aMerned 1, 2 umu 3 RS unu ase rpynmsl RY BMecTe co CBA3aHHBIM ¢ HUMM aTOMOM
a3ota 00pasyroT C3.oreTepoLrKII, KOTOPBIA MOXKET ObITh 3aMelleH ogHuM win 6onee R nnm Cs.
10T€TEPOapIII, KOTOPBIN MOXKET ObITh 3aMeLIeH OHUM il Oosee R°.

R® HezaBuCHMMO 1151 KXKIOTO ciyyasi mpeacTasisier codoit ranores, Ci.samkui, Ca.
oankeru, Ca-joankuami, CisramoreHankui, Cserukioanku, Cs.jorerepoapit win -OR?,

U Rf npencrasnsier coboii HezaBuCHMO B KaxaoM ciydae ankun-pocpar, R?, R® umm RE,
unu e rpynmbl RE BMecTe ¢ aToMOM yriieposia, CA3aHHBIM ¢ HUM, 06pasytoT Ca-6aIKeHUITbHYO
rpymny, C36LUKIOATKUIBHYIO TPYIIY, KOTOpasi MOXKeT ObITh 3aMeleHa oqHUM uiu Ooee R,
i C3.10reTepoLMKINYECKYIO TPYIITY, KOTOpasi MOJKeT ObITh 3aMeleHa OfHUM nin oonee R°
WU allUJIOM.

B HexkoTOpBIX BapHaHTax ocylecTsieHus popmyiiel I coennHeHne He sBIsieTCs! IFOObIM
u3 coenudenuit ot I-1 no [-97 unm ot I-187 no [-189. B apyrux BapuaHTax OCyLIECTBICHUS
COeIMHEHUE He TPEACTaBIIsIeT COOOH:

1-56: (8)-u-(7-(3-runpokcu-3-metunlyT-1-uH-1-un)-5-metun-4-okco-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GeHOKCUTTUKOTMHAMUT,

1-64: (S)-N-(8-(3-runpokcu-3-merunodyr-1-un-1-mn)-5-metun-4-oxco-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GeHOKCUTTUKOTMHAMUT,

[-68: (5)-N-(7-(3-ruppokcu-3-(Mmetni-d3 )0yt-1-un-1-un-4,4,4-d3)-5-metun-4-okco-
2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-mi)-4-)eHOKCUITUKOJTHHAMUT;

1-72: (5)-N-(8-((3-ruapOoKCHOKCETaH-3 -1 )3THHILI )-S-MeTHI-4-0KC0-2,3,4,5-
teTparuapodensolb][ 1,4]Jokcazenun-3-ni)-4-peHOKCUTUKOIMHAMU, HITH

I-77: (5)-1-6en3un-N-(7-(3-runpokcu-3-metunOy - 1 -un-1-ui)-5-merun-4-okco-2,3,4,5-
terparuapodensob][1,4]Jokcazenun-3-un)- 1 H-nupa3on-3-kapOOKCaMuI.

B He3aBHCHMMOM BapHaHTE OCYIIECTBIEHUS COEIUHEHNE HE SIBJISIETCS HU OHUM U3
CIIEAYIOIINX :

(S)-N-(7-(4-(xnopmeTin)-4-(TuapOKCUMETUI )TUNIEPUANH- | -11)-5-MeTHi-4-
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-un)-1-(4-propoensmn)-1H-1,2 4-
TpHUA30JI-3-KapOOKCAMHUT,

(S)-1-(4-dpropSenzmn)-N-(5-meTmn-4-okco-7-(7-okca-2-azaciupo[ 3.5 |HoHaH-2-
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wn)-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-mun)-1H-1,2,4-tpuazon-3-
KapOOKCaMuUJ,
(S)-5-6en3mn-N-(5-merun-4-okco-7-(7-okca-2-azacnupo[ 3. S |HoHaH-2-111)-
2,3,4,5-rerparuapobenso[b][ 1,4]okcazenun-3-mi)u30Kca3o-3-kapOOKCaMHu I,
(S)-1-(4-dpropSenzmn)-N-(5-meTmin-4-okco-7-(2-okca-7-azaciupo| 3.5 |HoHaH-7-
wn)-2,3,4,5-rerparuapodenso[b][1,4]okcazernun-3-mun)-1H-1,2,4-tpuazon-3-
KapOOKCcaMuUJ;
(S)-5-6en3un-N-(5-merun-4-okco-7-(7-okca-2-azacnupo[ 3. 5 |HoHaH-2-111)-
2,3,4,5-rerparuapobenso[b][1,4]okcazenun-3-un)-1H-1,2 4-rpuazon-3-kapObokcamus;
N-((S)-7-((1S,45)-2-okca-5-azabunukino[2.2. 1 Jrentan-5-wmn)-5-meTuin-4-okco-
2,3,4,5-rerparuapobdenso[b][ 1,4]okcazenun-3-mi)-5-0eH3MITU30KCa30J-3-KapOOKCaMu I,
N-((S)-7-((18,4S)-2-okca-5-azaburukio[2.2. 1 Jrentan-5-un)-5-mMeTun-4-okco-
2,3,4,5-terparunpobenso[b][1,4]okcazenun-3-mn)-1-(4-pTopbensun)-1H-1,2,4-
TpHa30J1-3-KapOOKCaMHU,
(S)-1-(4-propbenszmn)-N-(5-merun-7-(1,4-okcazenan-4-mn)-4-okco-2,3,4,5-
tetparunpobdenso[b][1,4]okcazenun-3-un)-1H-1,2,4-tpuason-3-kapOokcamun,
(S)-5-6en3un-N-(5-metun-7-(1,4-okcazenan-4-mn)-4-okco-2,3,4,5-
terparunapodenso[b][1,4]okcazenun-3-1m)U30Kca3on-3-KkapOOKCaMu/I;
(S)-5-(4-propbensmn)-N-(5-merun-7-(1,4-okcazenan-4-mn)-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-mn)-1H-1,2 4-rpuazon-3-kapOokcamu;
(S)-5-(4-dpropbensun)-N-(5-meTun-4-okco-7-(7-okca-2-azacnupo[ 3.5 |HoHaH-2-
wn)-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2,4-tpuazon-3-
KapOOKCaMU,
(S)-5-6en3un-N-(5-metun-7-(1,4-okcazenan-4-mn)-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-mn)-1H-1,2 4-rpuazon-3-kapOokcamu;
N-((3S)-7-(8-okca-3-azabuumkiiof 3.2. 1 ]Jokras-3-ui)-5-meTun-4-okco-2,3,4,5-
terparuapobdbenso[b][1,4]okcazenun-3-mn)-5-0eH3MITN30KCca30/1-3-KapOoKcaMuI;
(S)-N-(7-(1,4-nuazabunmkio[3.2.2 JHoHaH-4-m)-5-meTmn-4-okco-2,3,4,5-
terparunpobenso[b][1,4]okcazenun-3-mn)-5-0eH3MIN30KCca30/1-3-KapOoKcaMuI;
(5)-5-6en3un-N-(5-meTun-4-okco-8-(3-okca-9-azacnupo[ 5.5 | yHnekan-9-umn)-
2,3,4,5-rerparuapobdenso| b][ 1,4]okcazenun-3-un)-1H-1,2,4-rpuazon-3-kapOOKCaMu;
(S)-N-(7-(1,4-muazabunmkino[ 3.2.2 JHoHaH-4-m)-5-MeTrn-4-0kco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-mn)-5-0ensun-1H-1,2 4-rpuazon-3-
KapOOKCaMUJ,
(S)-5-6en3un-N-(7-((3-xmopnponuia)aMuHO)-5-meTuin-4-okco-2,3,4,5-
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terparuapodenso[b][1,4]okcazennn-3-mn)-1H-1,2 4-tpuazon-3-kapObokcamu;

(S)-5-6en3un-N-(5-merun-4-okco-7-(1-okca-8-azacnupo[4. 5| nexaH-8-m)-
2,3,4,5-rerparuapobdenso[b][1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-kapOokcamus;

(S)-5-(4-propbensmn)-N-(5-meTmn-4-okco-7-(1-okca-8-azaciupo[4.5 | nexan-8-
wn)-2,3,4,5-rerparuapodenso[b][1,4]okcazernun-3-mun)-1H-1,2,4-tpuazon-3-
KapOOKcaMuz;

(S)-N-(7-(azerunun-1-mm)-5-metun-4-okco-2,3,4,5-
terparunpobdenso[b][1,4]okcazenun-3-nun)-5-6en3un-1H-1,2,4-rpuaszon-3-
KapOOKCcaMuz;

(S)-5-6en3un-N-(5-merun-4-okco-7-(2-okca-8-azacnupo[ 4.5 | nexan-8-mi)-
2,3,4,5-rerparuapobdenso[b][1,4]okcazenun-3-un)-1H-1,2 4-rpuazon-3-kapObokcamus;

(S)-5-6en3un-N-(5-merun-4-okco-7-(8-okca-2-azacnupo[ 4. 5| nexaH-2-mi)-
2,3,4,5-terparunpobenso[b][1,4]okcazenun-3-un)- 1H-1,2,4-rpuazo-3-kapObokcamu;

(S)-5-6en3mn-N-(7-(2-0ensuin-1-okco-2,8-muazacnupo[ 4.5 nekaH-8-ni)-5-
MeTui-4-okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mn)-1H-1,2,4-tpuazon-3-
KapOOKcaMup;

(S)-5-6en3un-N-(7-(2-6en3mn-1-okco-2,9-nuazacnupo[ 5.5 lynnekan-9-un)-5-
MeTui-4-0kco-2,3,4,5-rerparunpobenso[b][ 1,4]okcazenun-3-mn)-1H-1,2,4-tpuazon-3-
KapOOKCaMU,

(S)-5-6en3un-N-(5-merun-4-okco-7-(3-okca-9-azacnupo[ 5.5 [ynnekan-9-mn)-
2,3,4,5-rerparuapobdenso[b][1,4]okcazenun-3-un)-1H-1,2,4-rpuazon-3-kapOokcamu;

(S)-5-6en3un-N-(7-(3,3-mudropazerunun- 1 -ui)-5-merun-4-okco-2,3,4,5-
terparuapoden3o[b][1,4]okcazenun-3-mn)-1H-1,2 4-rpuason-3-kapookcamun; u

(S)-5-6en3un-N-(7-(3-propazernnun-1-mn)-5-metmn-4-okco-2,3,4,5-

terparuapobdenso[b][1,4]okcazenun-3-mn)-1H-1,2 4-rpuazon-3-kapOokcamu.

B HekoTOpBIX BapuaHTax ocyuiecTsieHus ¢popmyisl I konbro B npencrasnser coboit
NUPUAWHWIT WK THpa3onuit;, L npencrasnsier coboii rerepoaToM, Takol kak kuciopon, i Ci.
loaudaTHIECKyIO Tpymy, Takyko kKak Ci.samudarndeckas rpymnmna, kimoyas -CH, wmun
3amerenHyo Ci.sanndaTtudeckyro rpymnimy, Takyro kak Cisammupariyueckas rpymma, 3aMeleHHas
UKo aTHYeCKUMH rpynnamu, Hanpumep Ci.suukiIoanupaTiuecKuMH rpyrnam,
HarpuMep LUKJIONPOIIT, Z MPEACTaBIIsET COO0H apul, MPUYEM B HEKOTOPBIX MILTFOCTPATHBHBIX
npUMepax BAPHAHTOB OCYIIECTBIICHUS OH MPENCTABISAET cOO0H eHm nim 3aMerneHHbId Gpern,
win Cr-joamudatudeckyro rpyImy, BKIOYas HUKIOATH(PaTHYECKYIO TPYIITY, TAKYIO KaKk

LHUKJIOAJIKWII, ITPU 3TOM OMNPEACIICHHBIX UJITKOCTPATUBHBIX MPUMEPAX BAPHUAHTOB OCYILHCCTBIICHUSA
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OH TmipefcTaBiseT coboii C3sUKI0aNKIUT, kKaxaeli R npencrasnser coboil reTepOLUK I Hd
Ci-10amudaruueckyro rpymmy; R? npencrasnser coboit H unu Ci-joanudaruueckyro rpymmy; R?
npencrassier coboii H unu Ci-oanudarudeckyto rpynmny; kaxasii R* nesasucumo
npexacrasisieT coboi rajoreH win Ci-joanudarudeckyro rpynmny; m paseH 1, 2, 3 wm 4; un
paseH O, 1 wm 2.

B HEKOTOPBIX BAPUAHTAX OCYLIECTBIEHHUs Kax/blii R' HesaBucumo npescrasnser coboit
rerTeponukiIn, HesameuieHHbId Ci-joanudpatrnueckyro rpynmny uid Ci-joannpaTHuecKyro rpymiy,
3aMEIIeHHYI0 OTHUM HJIM IByMsI 3aMECTUTEISIMH, BbIOpaHHbIMU U3 -OH, ranorena, kapOokcuna,
CJIO’KHOTO 3(pupa kKapOOHOBOM KHCJIOTHI, TeTEPOLIMKIINIIA, AMIHO, aJIKOKCH, ocdara,
uuknaoankuna, ankenuna, -OC(O)NH(Ci-sankun)-amuno, -OC(O)R?® umu -OC(O)(CHR),CO,H.
®parment -OC(0)-R® Mosxer 6bITh MONydeH u3 aMuHokucnotsl, rae -OC(0)- pparmeHT -
OC(0)-R® cooTBeTCTBYET KMCIOTHOMY (pparMeHTy aMuHOKUCIOTHI, a R® conepsxut -N (R'7),
WM a30TCONepsKalluii HeapomaTHdeckuii rerepouukimi, rae R npencrasnser coboii H unu
cnoxHbIH 3up kapboHOBO KucaoThL U kaxabiii R’ HesaBucumo npencrasmser codoit H unmm -
O-aru.

Yro kacaercs pparmenta -OC(0)-R®, asorconeparmuii HeapomaTHueckuii
reTEePOLMKIINIT MOXKET MPEACTABISATh COOON 5- MM 6-4JICHHBIH HEHACIIIEHHBIN
a30TCOAEepPIKAIUI TeTePOLIUKIIII, HAPUMEP MUPPOTUIANHIIL. AMUHOKHCIOTA MOXKET ObITh
Mr000# aMUHOKHCJIOTOMN, TAKOH KaK BCTPEUAIOIIASICS B IPUPOIE AMHHOKHUCIIOTA, M MOKET OBITh
AMUHOKHCJIOTOM, BRIOPAHHON M3 TNIMIMHA, BaJMHA, AJJAHUHA, JIEWLINHA, U30JEHIINHA, METHOHHHA,
¢dennnananuna, TpunTodaHa, TAPO3UHA, CEPUHA, TPEOHUHA, acrlaparuHa, ryTaMUHA, apTUHIHA,
TUCTUAWHA, TU31HA, aCTIapariHOBOM KUCIOTHI, IITyTAMHUHOBON KHUCJIOTBI, IUCTEUHA WU
nponuHa. Crienuanucty B JaHHOH obyacT OyAeT MOHSATHO, YTO €CJIH AMUHOKHCIIOTA COAEPIKUT
OIUH WK 0OJiee XUPAIbHBIX LIEHTPOB, PACCMATPUBAIOTCS BCE SHAHTUOMEPBI, THACTEPEOMEPHI
w/wm ux cMecu. Hanpumep, aMMHOKHCIIOTa MOXKET MPEACTaBISTh coOol L-amuHokucoTy, D-
AMHHOKHCIIOTY WJIM UX CMeCh. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHUS aMUHOKHUCIIOTA
npencTasisier codoit L-amuHokucnoty. M B onpeneseHHbIX BApUAHTAX OCYIEeCTBICHUS

@]
o
-OC(0)-R? npencrasnser coboit -OC(O)CH(NH2)R !, HN—/" | yu -OC(O)-(CH2)1-
»C(NH,)CO:H, rne R'! npeacrasnser coboii 60K0BYIO LeMb aMUHOKUCIOTEI, H/UIA MOKET

npenctasisite codoii H, -CHs, msonpomun, -CH>CH(CH3),, -CH(CH3)Et, -CH,CH>SCH3,

b
N
, H | HO , -CH,OH, -CH(OH)CH3,
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M

-CH2C(O)NH,, -CH2CH2C(O)NH_, -CH»SH, -CH>CH>CH,NHC(O)(NH)NH>, HN .
CH,CH>CH>CH;NH;, -CH>CO;H unu CHCH>CO,H.

Yro kacaercs R!, mo menbineii mepe onun R moskeT npencrapisats coboit 8—12-
4jieHHbIN criuporerepolukian win C 1-10ankuH. Ci.10a1KHUH MOXKET COAEPKaTh 3aMECTUTENH,
HarnpuMep OAUH UM N1Ba 3amMecTuTenst. OJHUM KOHKPETHBIM UJUTIOCTPATUBHBIM IPUMEPOM
3amecTuTenst MoxeT ABIATbCsA -OH. B HeKOTOpbIX BapuaHTax OCyIECTBIEHUS OJUH
3aMeCTHUTENIb MPECTABISAET COO0I OKCEeTaHWI, a3€THINHIII, TUPUANHIII, THPPOIUANHIIL,
NUMEPUINHII, TeTPAruapOnpaHi wiu pocdar, u/unmm B HEKOTOPBIX BapHaHTax
OCYILECTBIIEHUS OfIUH 3aMECTUTENb MpeacTassier coboii -OC(0)-R®.

B HexoTOpBIX BapuaHTax OCyLIECTBICHUs M paBeH 1, 2 umu 3 u MoxeT ObITh paBeH |
WIN 2, a B HEKOTOPBIX BApUAHTaX OCYLIECTBJICHUs M paBeH 1.

R? moskeT nipencTaasath coboit H umu Ci-alKujl, HanpuMep METHI.

R* mosxket npencrasnats coboit H umu C1-6alKuil, 1 B HEKOTOPBIX BAPHAHTAX
ocymectsienus R? npencrasnser coboit H.

Kasxzapiii R* HezaBUCHMO MOKET npeacTaBisiTh coO0i ranoreH, Takoi kak F, Br, Cl unu
I, wmn Cir.oamudaruueckyro rpynmy, Hanpumep Cisankil. B HeKOTOpbIX BaprHaHTax
OCyIIEeCTBIeHNs Kaxablii R* HesaBucumo npencrasmisier coboii xop, GTop MM METHIL.

B HexkoTOpbIX BapHaHTax OCYIIeCTBICHHs n paBeH 0, a B APYTrUX KOHKPETHBIX BApHUAHTAX
OCYLIECTBJIEHUS N paBeH 1.

Taxxe B otHOLIeHUH GopmyJsl [, L MokeT npencrasisate coOoit retepoatom min R?,
npu ycinoBuy, uto R? He mpencrasnsier codoit H mnu D. L MoskeT npencraBisaTb cOOOH KUCIOPOL
wiu C 1.j0ankmn, Hanpumep Cr.sanku, B yactHocTH, MeTuiieH (-CH»-). Z npencrasnsier coboit
Ci-10amudaTryeckyro TpyIny Wik apuil. B HEKOTOPBIX BapUaHTaX OCYIIECTBJICHUS Z
npexacrasisier cobor C3.6IMKIIOATKUI, HATPUMEP LUKJIOOYTHIT MITH HUKIoneHTWI, nin Ci-
6AUTKUJI, HATIPUMEP METUJL. B HEKOTOPBIX BapUaHTaX OCYIIECTBJICHUS pparMeHT -L-Z
npezacrasisier cobolt peHokcu, 4-propdenokcn, 3-gpropdenokcu, 2-proppenokcn, 2,4-
nudropdenokcy, 2,6-nudropdenokcu, 4-propdensmn, 2,6-qumeTrI) EHOKCH, [TUKIOOYTHIIOKCH,
LIMKJIONEHTUIIOKCH, METOKCH, 4-MeTUI(PEHOKCH MITH OSH3HII.

B HexoTOpBIX BapuaHTax OCylIeCTBICHUs (GOPMYJIbI I coeTMHEHnEe MOXKET UMETh

CTPYKTYypy coriacHo popmynam I-1 nmm [-2:

o) 0 0 0
L L
RS R3
R2 " R2 :
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®opmyina I-1 ®opmyna I-2.
B HexkOoTOpbIX BapHaHTax OCYILECTBICHHs COEIMHEHNE MOXKET UMETh CTPYKTYPY COTJIaCHO

OITHOM uJn OoJiee U3 CienyroImux GopmMy

$opmyna I-3

(Rﬁm@
R3 N“‘

R

dopmyna I-5 ®opmyna I-6

Z R1‘}R3 -.‘

(R

tbopmyna I-8

®opmyna 1-9 dopmyna [-10
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Qopmyna I-13

R! 0
T

$opmyna I-15

]
R! o) o)
Tl N
SN, R® z N-L,
BRe) R® z
R? O (RY);
$opmyna I-17 ®dopmyna I-18
1 O Q
R I s 5
N N-L,
= N R® / Z
| O (RY,
RZ
Dopmyna 1-19 — Dopmyna 1-20

* Uro
kacaercs popmyn ot I-1 go 1-20, xomso B, L, Z, R, R, R3, R*, m u n, eciiu onu

NPUCYTCTBYIOT, SABJIAOTCA TAKMMU, KaK OMPEACIICHO B JTAHHOM JOKYMCHTE AJIsA (I)OpMy.]'IbI L
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B 1r000M 13 mpuBeNEeHHBIX BbILIE BAPHAHTOB OCYIIECTBICHUS, Kacarouuxcst popmysl |

w/unu popmyn ot I-1 1o I-20, R! mosxkeT 6bITh BLIOpaH U3 MOOOT0 U3 CIEMYFOIHX

HO\/\}*{. HO/\/\}{ .

3 2

H /N‘N
v ¢ JQN«

rN\ H\n/\;( CI\\I S
LT W;

/
/
Z F I\
P |
N N A CN

=30 -

D,C CDj



-31-



= HO
N
N A
ON)/( y /’L S Z HN’go
; ; O ; \=N ; K ;
=
o ( HO._#

U, B HEKOTOPBIX BapHaHTax ocyuectsieHus Gopmydsl I u/umm popmyn ot I-1 no 1-32,

R! MoskeT 6bITh BEIOpaH U3 MHOGOr0 U3 CIEMYHOIIHX

. - ‘1-,{
4/ 41?1/0 7EF Y 4
0 ¢l
Y\I’HO ’O , @] , (@) ,
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B npyrux Bapuanrtax ocymectsieHus Gpopmyiiel [

O L«
(0] >_, Z
(R") N
m N \R3 (R)n
(0]

R2
®opmy.a I
kosblio B mpencrassier co0oit S-uneHHbIN WM 6-4JICHHBIN TeTepoapu,
L npencrasnsier coboii rerepoatom minu R? npu ycnosun, uro R? He mpencrasisier
coboit H umu D;

Z npencrasisier coboii Cr.ioamudarudeckyro rpynmy (Takyro kak Ci-joankui, Co.

y

P,

>

=
R
roaikeHus1, Ca.joakuau Wik C3.61IUKIIOATKWI ), WA @

R! npencrasnser co6oii ranores (-F, -Cl, -Br, -1)-C=CH, unu nunkep-R® npencrapnser
TpyIIIy, THe JMHKep TpeacTaBiseT coboii R?, mpu ycnosuum, urto R? ne ssnsercs H umu D, u R®
npencrapisier coboit R®, -C(RY); mmu -C(RH)=C(Rf);

R? u R? He3aBHCHMO peACTaBIAIOT coboit R¥;

R* 1 R® He3aBHCHMO TIPeACTaBIAIOT c060it RS;

R? He3aBHCHUMO B KaxIOM citydae npeacrasisier codoit H nmm D (3a uckimoueHuem
BapHUAHTOB ocyInecTBieHus, rae L npencrasmisier codoit R? ), Cr.ioamudaTudeckyro rpymnmy
(manpumep, Ci-10ankun, Ca-joankenun, Cr.joanxuann unu Cs .6 nukinoankmn), Ci.
lorajjoreHanudpatudeckyro rpymmy, Cs.joapui, Ci.sluknoanupaTiieckyro rpymmy uin Cs.
6TeTePOLIMKIIOATH(ATHIECKYIO [PYIIY;

R® HesaBHCHMO 1T KaXKIOTO Ciyuasi peacTasiser coboit -OH, -SH, -ORS, -

SR¢, -NRYRY, -Si(R%)s3, -C(O)OH, -C(O)OR® umu -C(O)NRIRY,

R® He3aBuCHMO IJIst KQXKIOTO ciiydas pencTasiisier codoit Ci-10akuit (KOTOPBIH MOXKET
ObrTh 3amerteH 1, 2 wm 3 R°), Ca.jpankernn (KOTopblil MokeT ObITh 3amerneH 1, 2 win 3 R°), Ca.
10aJTKMHIIT (KOTOPBIH MoXkeT ObITh 3aMmerteH 1, 2 nim 3 R®), Cssuuknoankui (KOTOpbIi MOKET

obITh 3aMerieH 1, 2 i 3 R%)unu Cs.jpapomMariueckyro rpymiy (KOTopasi MOKeT ObITh 3aMellleHa

1, 2 unu 3 R®);
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RY HesaBucHMO 1M1 Kaxkaoro ciydas npeacrasisier coboit H; Ciankun (KOTopbIi
MoxxeT ObITh 3ametneH 1, 2 mnu 3 R®); Cssuuknoankui (KOTOpsIil MOKeT ObITh 3ameleH 1, 2 i
3 R®); Csgrereponukingeckyro rpymnmny (Koropast MoxeT ObITh 3amerneHa 1, 2 wmu 3 R°); Cs.
10apuJ1 (KOTOpBIH MoxkeT 6bITh 3amemen 1, 2 umu 3 RP); Cs.ioretrepoapun (KOTOpHBI MOXKET ObITH
samemen 1, 2 unu 3 R®); unu ase rpynmbr RY BMecTe co CBA3aHHBIM C HUMM aTOMOM a30Ta
00pazyroT C3.9 TeTePOLMKINYECKYIO TPYIITY (KOTOpast MOKET OBITh 3aMeleHa OTHUM UJTH OoJiee
R®) unu rerepoapun Cs.10 (KOTOpBIH MOKET ObITh 3aMelneH ogHuM mu Oonee R);

R® HezaBuCHMMO 1181 KOXKIOTO ciydas mpeacTasisier codoit ranores, C 1.sankui, Co.
oankerm, Cy-joankuami, CreramoreHankm, Cssrukioankui, Cs.jorerepoapun uimu -OR?;

R npencrasnser coboii HezaBucumo B kaxkaom ciydae R? RP umu R® unu gse rpynmsr R
BMECTE C aTOMOM YTJIEpO/ia, CBA3aHHBIM C HUM, 00pa3yioT C3.61IMKJIOAIKUIBHYIO TPYIIITY
(xoTopast MoxkeT ObITh 3aMerneHa ogHuM i oosee R®), mmu Cs.1oreTepOLMKINYECKYIO TPYIITy
(koTopast MOkeT OBITh 3aMeleHa OnHUM 1tk Oosee R°);

m paseH oT | 10 4, Hanpumep 1, 2, 3 unu 4, B KOHKPETHBIX BAPUAHTAX OCYIIECTBICHUS
paseH | unu 2;

npaseH 0, 1 unu 2; n

ppasen O, 1,2, 3,4 unmm S.

B HexoTOpBIX BapHaHTax OCYINECTBIECHUSI COEIUHEHHUE [0 HACTOSALIEMY H300pETEHHUIO

MOKET UMETh CTPYKTYPY, YAOBIETBOPSIOLIYIO hopmydie [A

Q L
O
(R) gy N \@*Rs)p
m X N \R3 (R )n
g 0
®opmyaa IA,

W ero (hapMaLeBTHYeCKH puemiieMoi con. CrenuaniucTy B JaHHOH 00J1acTH TEXHUKH Oyaer
MOHSITHO, YTO PACKPBIThIE 00IIHE (POPMYIIBI BKIIFOUAIOT B Ce0st BCE CTepeOn30Mephl, N-OKCHIBL,
TayTOMEPBI, TUAPATHI, COJIbBATHI, H30TOIbI U/WJIH MPOJIEKAPCTBA COSANHEHHH, B OCTAIbHOM
UMEIOLIUE CTPYKTYPHBIE OCOOCHHOCTH, TpeOyeMble TaKUMHU (POPMYJIaMH.

Co ccpukoii Ha popmyy [A:

koyblIo B mpencrassier coboit S-uyieHHbIN WIH 6-4JIeHHBIN TeTepOapuT,

L npencrasisier codoit rerepoatoM wiu R?, npu ycnosuwn, uyto R? He mpencrasisier
coboii H uu D,

R! npencrasnser coboii ranoren, -C=CH, unu nunkep-R® npencrapnser rpynmy, rue
JMHKep TpencTapiser coboii R?, npu ycnoeuwu, uto R? ne ssnsiercs H unu D, u R® npencrasnsier

coboii R?, -C(RY); umm -C(RH)=C(RY),;
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R? u R? He3aBHCHMO MpeACTaBasoT coboii R¥;

R* u R® He3aBHCHMO TPEACTaBIAIOT cob0it RS;

R? He3aBHCHMO B KaX1oM citydae npeacrasisier codboit H nmm D (3a uckmoueHuem
BapHWAHTOB ocyIuecTBieHus, rae L npencrassier codoit R?), Cr.ioanudatudeckyro rpymnmny
(mammpumep, Ci.roankmi, Ca.joankenmn, Ca-joankuamit win Cs .sIUKI0aTu(paTHIecKy0 rPyIy,
Harpumep Cssrukioankui), Ci.10 rajoreHanudarudeckyro rpymnimy, Ci.jorerepoanugpaTu4ecKyro
rpymy, Cs.joapwn, win Cs.sreTeporukioanudpaTuieckyto rpymmy, Harmpumep Cs.
6T€TEePOLIKJIOATK I,

R® He3aBHCHMO 1T KaXKIOTo Cilyuasi mpeacTasisier coboit -OH, -SH, -ORS, -

SR¢, -NRYRY, -Si(R%)s3, -C(O)OH, -C(O)OR® umu -C(O)NRRY,

R® He3aBuCHMO 115t KaXKIOTO ciyyas mpencTasisier codoit Ci-10akuit (KOTOPBIH MOXKET
ObITh 3ametteH 1, 2 umn 3 R®), Ca-j0ankeHn (koTopblid MoxeT ObiTh 3amerteH 1, 2 niu 3 R°), Cs.
10aJIKMHIIT (KOTOPBIH MOkeT ObITh 3aMetteH 1, 2 uin 3 R®), Cssuuknoankui (KOTOpbIil MOKET
ObITh 3amerteH 1, 2 nimm 3 R®) umu Cs.joapoMaTiyeckyro rpymmy (KOTopast MOXKeT ObITh
3amernena 1, 2 uau 3 R°);

RY He3aBHCHMO 1T KXIOTO Cilydast pezcTaBisieT coboit H; Cisalku (KoTophlii
MoxeT ObITh 3amerneH 1, 2 mnu 3 R®); Cssumknoankuin (KOTOpsIil MOKeT ObITh 3amelteH 1, 2 win
3 R®); C3sreTeponukiIngyeckyro rpymnmny (kotopasi MoxeT ObITh 3amerneHa 1, 2 wiu 3 R°); Cs.
1oapu1 (KOTOpBI MoxkeT 6bITh 3amemmen 1, 2 wmu 3 RP); Cs.jorerepoapun (KOTOpBI MOXET OBITH
samemes 1, 2 unu 3 R®); mwnu ase rpynmer RY BMecTe co CBA3aHHBIM C HUMH aTOMOM a30Ta
00pazyroT C3.9 reTEPOLMKINYECKYIO TPYIIy (KOTOpasi MOKeT OBbITh 3aMellleHa OTHUM UJTH OoJiee
R®) unu rerepoapun Cs.10 (KOTOpBII MOKET ObITh 3amerneH ogauM wiu oonee R);

R® He3aBUCUMO 1T KQKIOTO cliyyasi peacTasiisier codoit rajores, C 1.sankui, Co.
oankeru, Cy-roankuami, CrsranoreHanku, Cseiuknoankui, Cs.jorerepoapui uiu -OR?;

R HesaBucuMoO B Kaxk oM ciydae npencrasiaseT coboii R? R®, wmi R®, umm nse rpymmi RE
BMECTE C aTOMOM YTJIEPO/Ia, CBI3aHHBIM C HUM, 00Pa3yroT HUKJIOAJKIIbHYO rpymny Cs. (1 B
HEKOTOPBIX BapUAHTAX OCYIIeCTBICHUS C3.6IIMKJIOATIKUIbHAS TPYIINA 3aMeLIeHa OJHUM HJIH
oosee R®), wu rereporuki Cs.10 (M B HEKOTOPBIX BapUAHTAX OCYINeCTBIeHUs reTeporuki Cs.io
3amelneH ogHuM win 6osee R);

m paseH OT | 1o 4, Hanpumep 1, 2, 3 unu 4, B KOHKPETHBIX BAPUAHTAX OCYLIECTBIEHUS
paBseH 1 unu 2,

npaseH 0, 1 wiu 2; u

ppasen 0, 1,2,3, 4 unu S.
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B koHKpeTHbIX BapuaHTax ocymecTieHust popmyn I unu IA S-unennas rerepoapuibHas

W\: ‘W
rpyImna MOKET UMETh CTPYKTYPY, YAOBIETBOPSIIOIIYIO (popmyie W§ , TIle IO MEHbLIEH Mepe
onuH W mpencrasisier coO0H a30T, a KakIblil ocTaBniics W He3aBUCHUMO BbIOpaH U3 yIiiepona,
CH, xucnopona, cepel, azota unu NH. B HeKOTOpBIX BapraHTax OCYLIECTBICHUs S-UJleHHas]
reTepoapuibHasl IPyIIa MpeaCcTaBsieT COOOH AMa30J1, TPUA30JI, OKCAANA30] UITH OKCA30JI.

ITpumepr! TPHA30J10B BKIKOYAOT JIFOO0E U3 CIENYIOLIETO:

Fon, Foo,
Eﬁ/b N’?’. ESI/N,) I\l\/l/‘N

HN\ . > N\N . N .
%N ><[/N\ }34\

/>—§' - N - N
HN~N ; N _§- WA “N

WnmocTpaTUBHBIE TIPUMEPHI IHA30JI0B BHIOPAHBI U3 JTHOOOT0 U3 CIEMYIOLIETO:
=N, \v‘%&\
N N
= -%- wm N/ -%-

HnmoctpaTuBHbIE PUMEPBI OKCA30JI0B BBIOPAHbI U3 JIIOOOT0 U3 CIEAYIOLIETO:

UnnmrocTpaTUBHBIE TPUMEPBI OKCAMA30JI0B BEIOPAHbI U3 JFOOOT0 U3 CIEIYIOLIETO:

}H/ N-C. O, }:\I/O
iy iIN"N N
N SR ; / ; WK e |

B koHKpeTHbIX BapuaHTax ocymectieHus: popmy [ unu IA L npencrasnsier codoi
kuciopon wim R?, rne R? mpeacrasnsier codoii C1.Csankwmn, Takoit kak -CHa-, -CH>CH»-

, “=CH2CH>CHz- nmu -CH2CH2CH2CHz-. B HexoTOpBIX BapuaHTax ocyliecTBieHus L
npexacrasisier coboii -CHz- mmu kucnmopon.

Jlunkepnas rpynna rpynn R!, rie R! npencrapnser coboit nuukep-R®, npencrapnser
coboii C1, C,, C; mnu C4 anudatudeckyro rpymnmy, Takyro kak Co aJKuiibHas TPyIIa,
AIKEHWJIbHAS TPYIINA WK amkuHuibHas rpymnna, win Ci, Ca, Cs wimm Cy ranorenanudaruyeckast
rpymnma, Takas kak C; rajoreHalKuiIbHast TPYIINa WK TajoreHaKeHWIbHAs rpymnmna. B
HEKOTOPBIX BAPUAHTAX OCYIECTBIeH s JuHKkepHas rpynna R! npencrasnser coboii R?, rue R?
npenctassier codoit Ci-Csanmkun, Takol kak -CH»-, -CH>CH;-, -CH>CH>CH>-
wiu -CH,CH>,CH>CHa-; nnu nuaKepHas rpynma npeacrasisier codboii C,.CialkeHI, TaKOH Kak

-CH=CH-, -CH=CHCH;-, -CH,CH=CH- unu -CH,CH=CHCH,-; unu nuHkepHas rpymnmna
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npenctasisier codoit Cr-Csamkunmn, Takoi kak -C=C-, -C=CCH;-, -CH,C=C- umu -CHC=C-
CH:-. B HekOTOpBIX BapHaHTaX OCYIIECTBJICHUs JIMHKEePHAs rpyIma npeactasisieT codoit Cr-Cy
ranoreHankenmi, Takoi kak -CF=CH-, -CCl=CH-, -CH=CClI-, -CH=CF-, -CCI=CCl-, -CF=CF-
wn —CCI=CF-, -CF=CCIl-. B HEKOTOpbIX BapUaHTaxX OCYIIECTBICHUS JIMHKEPHAS PYIINa
npencrasisier codoit -CH»-, -CH>CH»-, -CH,CH>CH>-, -CH,CH>,CH,CH>-, -CH=CH-

, -CCI=CH-, -CH=CCIl- nnu -C=C-.

RS, rpyrma R! npencrasnsier co6oit C(RY); B HEKOTOPBIX BapHaHTax OCYIIECTBIEHMUS, Tie
omun Rf mpencrasnser RS, roe R® npencrasnsier coboii -OR? (manpumep, rugpokcun um OMe)
u kax bl apyroii Rf nesapucumo npencrasnser coboii R? rne R? npencrasser co6oit Ci.
samudaTHUECKyO IPYIITy, U MPeATOUTUTENbHO Kaxabii u3 Rf mpencrasnser coboii R? rue R?
HE3aBUCHMO B KQXJIOM cliydae npencrasisierT coboit Ci4ankui. B KOHKpETHBIX BapHaHTax
ocyiecTBIeHus kaxnabiii apyroii R mpencrasnser coboit R?, rae R? npencrasnser coboit MeTun
unu CDs. B ellle HEKOTOPBIX ONONHUTENBHBIX BAPUAHTAX ocymecTsiaenus R® mpencrasmnser
coboii -C(RY);. rae xaxpiit Rf mpencrasnster coboit R? rae R? npencrapisier co60il METHIT HITH
H, wm roe xaxmsii R npencrasisiet coboit R?, rae R? mpencrasnsier coboit MeTw, wiu R rme
R® npencrasnser coboit -C(O)OR®. B HEKOTOPHIX AOTONHUTENBHBIX BAPUAHTAX OCYIIECTBIICHHUs
omun Rf npencrasnser coboit RS, xoTopelii mpeacrasmser codoi -OR? (Hanpumep, THAPOKCHT
i OMe), a Be apyrue rpynmnsl RE coenmusiorest BMecTe ¢ 06pa3oBaHUEM aTHIMKINYECKOI
(HampuMmep, UUKJIOMPOTIAHOBOM, IUKJIOOYTAHOBOH, LIMKJIOMEHTAHOBOM MJTH LIMKJIOT'€KCAHOBOK )
WU TeTEPOLMKIMYECKON MPYIIbl (HATIPUMEp, 3TIOKCH, OKCETaH, TeTparuapodypaH,
TeTparuaponupan win rekcarunpodypol3,2-b]pypan) ¢ aromom yrieponaa, ¢ KOTOPbIM OHH
CBsI3aHbI. B HEKOTOPBIX TAKMX BapUAHTAX OCYIUECTBIICHHS aTULMKIHYECKast /T
reTepPOLMKINYECKas FPYIINa MOKET ObITh 3aMeIeHa, PH 3TOM B HEKOTOPBIX KOHKPETHBIX
BapHaHTax OCYLIECTBJICHHsI OHA 3aMelleHa OJHOMN 1K OoJiee MIPOKCHIBHBIMU TPYTIIaMU UITH
OeH3MIKapOOHUIIBHBIME TPYIITIAMH.

Hexoropble BapuaHThI COEAMHEHHN UMEIOT JIMHKEPHYIO TPYIINY, KOTOpasi MPEICTaBIISIET
coboit rpymmy Cz.4, KOTOpast MOXKET COIEPIKATh aJIKUH. B KOHKPETHBIX BapUaHTax
ocymecTsienus R' npencrapnser coboit rpynny -nunkep-R® u nunkep npencrasiser coboii R?,
rne R? mpencraensier coboii -CH»-, -CH,CH,-, -CH,CH>CHz-, -CH>,CH>CH>CH,-, -CH=CH-,
nnn -C=C- unu -CH,C=C-, u R® npencrasnser coboii R®, rne R npencrasnser coboii -
C(O)OEt unn npexcrasnser coboit -C(O)NROR? umu -NRURY, rie kaxnasiii RY nesasucumo ms
KaXXJOTo cityuasi mpeacTasisier codol Bogopon, Cs.iorerepoapuit, Cs.cLIHUKIOATKII UITH 00
rpymmbl RY 06beuHs0TCS BMecTe ¢ 06pa3oBaHHeM reTepOMKINIECKOi TPYIITBI ¢ aTOMOM
a30Ta, C KOTOPBIM OHH CBSI3aHBI, KOTOPAsi MOKET JOMOJHUTENIBHO COIEPIKATh OMH WK OoJtee

AOMOJIHUTECJIbHBIX TE€TEPOATOMOB IOMUMO aTOMa a30Ta, C KOTOPBIM CBA3aHbI I'PYIIIIbI Rd. B
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HEKOTOPHIX BAPUAHTAX OCyIlecTBIeHus onuH RY mpencrasnser coboii Bomopon, a apyroii R¢
npenctasisier codoit Cs.joreTepoapui, KOTOPbIH MOXeT ObITh 3aMeleH OqHUM ik Oosiee R,

TAKUMU KaK OJWH U3 CICAYHOMNUX:

H
X O WIH &

R Taxxe Mosxer mpencTaBnaTh coboii R, roe RP mpencrasnser coboit reTeponuKIIi,
TaKOM KaK MUPHUIUHIII, KOTOPBIA MOXKET ObITh 3aMEIIeHHBIM HJIN He3aMelLIeHHbIM. B erne
JIOTIONHUTENBHBIX BAPHAHTAX ocymecTsieHus R® moxer npencrapisats coboii R?, roe RP
npenctassier coooit -OH mnmm -ORC (rne R® npeacrasinsier coboii Ci.sallkuil, @ B HEKOTOPBIX
BapuaHTax ocyuectsiaeHus Ci.cankui 3amenieH Cs.joreTepoapuiom, Hanpumep, MUPUANHUIOM;
umu rae RC npencrapnser coboit rerepoapun Cs.10, Takoi kak XMHOJUHIT), uiu R® Mosxer
npencTasiATh coboit -NRIRY, re RY Hesasucnmo n1st Kaskmoro ciydas npencrasiser coboii H,
rerepoapuit Cs.10 (M B HEKOTOPBIX BApHAHTAX OCYLIECTBIIEHHsI, TreTepoapuibHas rpymnmna Cs.1o
3amelneHa onHoit unu Gonee rpynmamu R°) uiu asyms rpynmamu RY Bmecte ¢ azotom,
CBSI3aHHBIM C HUMH, ¢ 00pa3oBanueM rereporukia Cs.o (M B HEKOTOPBIX BapHAHTaX
ocyuectBieHust rerepouuk Cs.o mpeacTasisieT OO0l 3aMeleHHbIH OTHOM uin Oosee
rpynnamu R®) unu rerepoapu C s.10 (M B HEKOTOPBIX BAPUAHTAX OCYLIECTBJICHUS T€TEPOapIII
Cs.103aMernien onHoM wiu Oojiee rpynnamu R°). B BapuanTax ocyiecTBiieHus ¢ 3aMernenneM RE,
R® HezaBucumo auist kaxnoro ciydasi Cs.jorerepoapun win -OR?, roe R? npencrasnsier coboii Ci.
10QJTK T

Hexotopele coenquHeHus: Coaepkar JIMHKepP, KOTOPbIH npencrasisieT coboit rpynmy Ci u
rpyrmy R®, kotopas npencrasnser co6oii R?, e R® npencrasnser coboit -NRURY, rie o RY
npexncrasnsier coboi H, a npyroit R npencrapnser coboit mupuanami, win rae obe rpymmsl RY
BMeCTe C a30TOM, CBS3aHHBIM ¢ HUM, 00pa3yroT rerepoapun Cs.1o; i R npencrasnsier coboii
ORS¢, roe R® npencrasnsier coboii Cr.4aimKkui, 3aMeIeHHbIH MUPUINHIIBHON rpynmnoi. B

HEKOTOPBIX BAPUAHTax ocymecTsaenus R® mpencrasiser coboii

NN NN N
<N/J\/>N§ F30_<NQ“;{ - N‘NJ\/)“;i.

B HeKOTOpbIX BapuaHTax ocyliecTsaeHus R MoskeT ObITh BHIOpaH U3 MOGOro U3

CIEYIOIIUX
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B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS KAKIAbIN U3 R2 1 R? He3aBUCHMO TIpencTaBiser

coboii R?, roe R? HeE3aBUCHMO B Ka)KJIOM CJIy4ae MPeacTaBiIsieT COO0M BOIOPO, METHII, STHUII,
2 2 2
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ponu, OyTU, MEHTUN UK FeKCHJI. B KOHKPETHBIX BAPUAHTAX OCYIIECTBIEHHUs Kaxkbiil u3 R?
u R? Hezasucumo npexcrasnser coboit R? KOTOpHIH HE3aBUCUMO B KAKIOM CITydae
npeacTaBisieT coOOOH BOAOPO, METHII FUTH 3T B MILTFOCTPATHBHBIX BapHUaHTaX
ocymecTsnenus R? npencrapiser coboii Mmetu, a R® npencrasnser coboii Bonopox.

B HEKOTOpBIX BAPMAHTAaX OCYIIECTBIEHHs Kax/blii R* HesaBucumo u/unu kaxaeiii R
He3aBUCHUMO npeacTasiisieT codoii R®, roe R® npencrasisier co0oit amku, aaKkeHW, aJKuHII,
xJ10p, 6pom, 1of unu GTop. B KOHKPETHBIX BAPUAHTAX OCYIIECTBIEHUS Kaxablil R n/umu
kaxpli R> HesaBucuMo npeacTasnseT coboit RE, rae RE npescrasnser coboit HU3IIYIO
anudaTHUeCcKyro rpymmy (Hanmpumep, MeTui), GTop WM XJop.

B HEexOTOpBIX BapuaHTax OCyLIeCTBIeHUsI m paseH 1; n pasen O unu 1; u p pasen O, 1
Wiy 2. B KOHKPETHBIX BapHaHTaxX OCYLIECTBJIEHUs m paseH 1, n pasen O u p pasen 0, 1 um 2.

Coenunenus popmyin I mnu IA Taxke MOTyT UMETh CTPYKTYPY, YAOBIETBOPSIOILYIO

mo0Ooi oxHoit unn 6onee Gpopmynam I u [HA-IIF.

R1@[PQO\N\H

®opmy.a 11
RS)
NN L
o~ T
s@etls
R! N H
| O
®opmy.a Ila
RS)
9) W- \/\( 0-2
O
QT
R! N H
/ O
®opmy.aa IIb
RS)
O W- 0-2
0 y W
@[ NwA(j'
R N H
| ©
®opmyaa IIC
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®opmy.a IIE

Yro xacaercs popmyn II u HA-IIE, kaxnabii u3 R' u R’ uMeer 3HaueHus, yka3aHHbIE BbILIE IS
¢dopmy I w/unu IA. B KOHKpETHBIX BApHAHTaX OCYIIECTBJICHUs NPUCYTCTBYIOT O, 1 mnu 2
rpynmbl R®. R MoskeT npenctansath coboii RS, ocobenno korma R npencrasnser coboii prop
UK XJ10p. B ApyTHX KOHKPETHBLIX BapUaHTax ocyiiecTsienus R orcytersyer. Uro kacaercs
dopmya A-IIE, kaxapiii W He3aBHCUMO MPEACTABIISIET COOOM a30T WJIM KUCJIOPOA U, B

YaCTHOCTH, a30T.

OrnpeneneHHble paCKpPBIThIE BAPHAHTHI OCYIIECTBIeHHs UMeIoT (popmyay IIF.

(R1)m{/\[ Q‘ w
o R10
R2

®opmy.a IIF
Yro xacaercs popmynsl IIF, R!, R? u R? umeror ykasannsle peime suavenus. R npencrasnser
coboif anku, UUKIMYeckuil ankui umu apun. B uactaoctu, R npencrasnser co6oit Husmuit
ankwi, Takoi kak Ci.10 ankui, 6onee kKoHKpeTHO C1.5 aNKWII, BKITFOYAsT METUJI, STUJ, TIPOITUJL,
OyTun u neHTIi. L{uKIuecKue aaKuibHbIE TPYIITBI OOBIYHO BBIOPAHBI U3 IIUKJIOOYTHIIA,
LIMKJIOTIEHTHJIA HJTH LUKJIOTEKCHIIA, KOHKPETHO LMKJIOOYTHIIA MITH LIMKJIOMEHTHIA. B HEKOTOpbhIX

BapUAHTAX OCYLIECTBICHUSI COSAMHEHUS 110 HACTOSALIeMY H300peTernto uMeroT popmyiny IIG.

o~ D
RVQN} O-R™
/

Popmyaa lIG
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JIiisi MHOTMX PacKpBITBIX BapuaHToB ocyinectsiaenus R'” npencrapnsier coboii enmn.
CoOTBeTCTBEHHO, OMpeNe/ICHHbIE PACKPIThIE BAPHAHTHI OCYIIECTBIICHHST HACTOSIIIETO

u3obperenns nmerot Gopmyy ITH.

o O, N=
R o
\ (R
1 H (6]
G

®opmy.aa IIH
Yro xacaercs Gpopmyn IIG u ITH, kaxnapiii us R! u R® uMeer 3Hauenus, yka3aHHbIE BbIIIE IS
dopmyn I w/unu IA. R® MokeT npenctaBisth coboii RS, B KOHKPETHBIX BapHaHTax
ocyiecTBieHus npucyTcTByroT 0, 1 unmu 2 rpynmel R°. B HEKOTOPBIX BapuaHTaX OCYIIECTBIEHHUs
R’ OTCYTCTBYET MM MPEACTABAET COOOM raJoreH, Takol kak (TOp WM XJIOp, KOHKPETHO (GTop,
unu Ci.6aJIKNJI, TAKON KaK METHUIL.
B HekoTOpBIX BapHaHTax OCyIIECTBICHUs coequHeHus popmyn I nmm IA Takke MoryT

UMETh CTPYKTYPY, YAOBJIETBOPSIOIIYIO JIF0OOI onHoM miu 6osnee popmynam II-VI:

®opmyaa IIT
5
Q R®),,
i N
RO -
/ @]
®opmyaa IV

RS /

®opmyaa V

0]

o~ @
/@ j\z‘N‘
yZ N H
R6 Z / O

®Dopmyaa VI

Yro xacaercs popmyn II-VI, kaxabiii R’ He3aBUCHMO MOKET OBITh TAKHM, KaK YKa3aHO BbIIIE

2
U B HEKOTOPBIX KOHKPETHBIX BAPHAHTAX OCYIIECTBIICHUS SIBJISIETCS HU3IIEH ann(aTuaecKoi
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rpynmnoii (HarmpuMep, METHIT) WIHM TaJIOTE€HOM, TaKUM Kak xJjop wi ¢rop. Kpome Toro, komnsuo B
SIBJISIETCS TAKUM, KaK YKa3aHO BBIIIE, U B HEKOTOPBIX BAPHAHTAX OCYINECTBIEHUSI MOXKET OBbIThH

BBIOPAHO U3

w

W,
o owex L), s T w
W- Qf{ \ﬁ( Weinr 3
SR A O O
W 2 i 2 > W— 2 = 2 *
R, xak usobpaxeno B popmynax III-VI, sBnsieTcs TakuM, Kak YKa3aHo BbIIIE, U B HEKOTOPBIX

BapHUaHTax OCYHICCTBIICHUA BbI6paH N3 OAHOTO U3 CJICAYIOIIUX .
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OnpeneneHHble paCKpbIThle WUTFOCTPATUBHBIE IPUMEPHI COEIUHEHNH B paMKax OIHOMN

wiu 6onee opmyn I, ot I-1 mo 1-35, TA, II, HA-I1J u II-VI Bkro4aroT:
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ITpumepr! coenuHEHUI B paMKax OHOM min Heckodbkux popmyan I, I-1-1-32, 1A, 11, TIA-
[IH u II-VI BxIrOYAIOT:

I-1: Otun-(S)-3-(3-(5-6en3un-1H-1,2,4-tpuazon-3-kapOoKcaMuI0)-5-MeTHII-
4-0xco-2,3,4,5-rerparunpodenso[b][1,4]okcazenuH-7-ui)nponaHoar;,

1-2: (S)-N-(7-(3-(({ H- numa307-5-11)aMuHO )-3 -OKCOMPOIII )-5-MeTHII-4 -
okco-2,3,4,5-terparuapoden3o[b][ 1,4]Jokcazenun-3-mn)-5-0ensun-1H-1,2,4-rpuazon-
3-kapOokcamu;

I-3: (8)-N-(7-(3-(({ H-uHna301-6-1j1)aMUHO )-3 -OKCOMPOITHI )- 5 -MeTHII-4-0KCO-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-un)-5-6en3un-1H-1,2 4-rpuason-3-
KapOOKCaMu,

I-4: (S)-5-6en3un-N-(7-(3-((6,7-1MMeTOKCUXUHA30JTUH-4-1JT)aMUHO)-3 -
OKCOTPOIH )-5-MeThI-4-0kc0-2,3,4,5-retparunpoden3o[b][ 1,4Jokcazenun-3 -m)-
1H-1,2,4-Tpuazon-3-kapOokcaMu,

I-5: Oun-(S)-3-(3-(1-(2-¢propbensun)-1H-1,2,4-tpuazon-3-kapObokcaMumo)-
5-merun-4-okco-2,3,4,5-rerparunpodenso| ][ 1,4 |okcazenun-7-mi)nponaHoar,

I-6 ($)-3-(3-(1-(2-¢pTopbensun)-1H-1,2,4-Tpuazon-3-kapbokcamuao)-5-
MeT-4-0kc0-2,3, 4,5-rerparuapodenso| b][ 1,4]okcazenuH-7-1i)IponaHoBas
KUCJIOTA;

I-7: (S)-N-(7-(3-((1 H- nHma301-6-111)aMUHO)-3 -OKCOTPOITHI )-5-MeTHII-4 -
okco-2,3,4,5-rerparuapodensol b][ 1,4]okcazenun-3-un)-1-(2-propdensun)-1H-1,2,4-
TpHUa30Ji-3-KapOOKCaMHUT,

[-8: Otun-(S)-3-(3-(1-(2,6-nuxnopdensun)-1H-1,2,4-rpuazon-3-
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kapOokcaMuo)-5-meTmi-4-okco-2,3,4,5-rerparunpodenso[b][ 1,4 ]okcazenuH-7-
WJT)TIPOTIAHOAT;

I-9: (5)-3-(3-(5-6en3mn-1H-1,2,4-tpuazon-3-kapOOKCaMUI0)-5-MeTHIT-4-0KCO-
2,3,4,5-rerparuapodensol ][ 1,4]okcazenuH-7-ui)IpornaHoBasi KHCJIOTa,

I-10: (8)-5-6en3un-N-(5-metun-4-okco-7-(3-okco-3-(mupponuaus- 1 -
win)nporn)-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-un)-1H-1,2,4-tpuazon-3-
kKapOOKcaMup,

I-11: (5)-5-6ens3un-N-(5-metun-7-(3-MophonnHO-3-0KCOMPONIT)-4-0KCO-
2,3,4,5-rerparuapodenso| ][ 1,4]okcazennn-3-un)-1H-1,2 4-rpuazon-3-
KapOOKcaMup,

I-12: (5)-5-6ensun-N-(5-metun-4-oxco-7-(3-0kco-3-(XUHONUH-T7-
wamMuHo)nponun)-2,3,4,5-rerparuapodensol ][ 1,4]okcazenun-3-mn)-14-1,2,4-
TpuazoJ-3-kapOoKcamMus,

I-13: (S)-5-6en3un-N-(7-(3 -(LMKIOTIPOITUIAMHHO )-3-OKCOMPOIINI )-5-MeTHII-4-
0kc0-2,3,4,5-terparuapodenso[ ][ 1,4]Jokcazenun-3-un)-1H-1,2,4-tpuazon-3-
KapOoKcaMup;

I-14: (5)-5-6en3un-N-(7-(3-ruagpoKCcunpon )-5-MeTiiI-4-0kco-2,3,4,5-
teTparuapodensob][1,4]Jokcazenun-3-un)-1H-1,2,4-rpuazon-3-kapOoKcaMu,

I-15: (5)-5-6en3un-N-(7-(4-runpokcudyTin)-S-meTun-4-okco-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-un)-1H-1,2,4-rpuazon-3-kapObokcaMus;,

I-16: (5)-5-6en3un-N-(5-metun-4-okco-7-(4-(mupuarH-2-UIMETOKCH ) Oy THII )-
2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-un)-1H-1,2 4-rpuazon-3-
KapOOKCaMu,

I-17: (5)-5-6en3un-N-(5-metun-4-okco-7-(4-(mupuamH-2-uIaMuHO Oy THIT )-
2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-un)-1H-1,2 4-rpuazon-3-
KapOOKCcaMup,

I-18: (5)-1-(2,6-nuxnopoensmn)-N-(5-mermn-4-okco-7-(3-okco-3-
(mupponuaus-1-wn)npomnn)-2,3,4,5-rerparugpodensol b][ 1,4]okcazenun-3-nmn)-1H-
1,2,4-Tpuazon-3-kapOokcamu;

I-19: (8)-N-(7-(3-(uuKIOPONHIAMHIHO )-3-OKCOTPOIIII)-5-MeTHII-4-0KCO-
2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-un)-1-(2,6-nuxnopdensun)-1H-1,2,4-
TpHUa30Ji-3-KapOOKCAMMUT,

1-20: (5)-5-6en3un-N-(5-metun-4-okco-7-((4-(mupunuH-4-un)nunepasus- 1 -
wi)metmn)-2,3,4,5-rerparunpodensol b][ 1,4]okcazenun-3-un)-1H-1,2,4-tpuazon-3-
kapOoKcaMup,
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[-21: (5)-1-(2,6-nuxnopOensnn)-N-(5-merun-4-okco-7-((4-(mupuaus-4-
wi)nunepasus- 1 -wn)merwn) 2,3,4,5-rerparunpodenso| b][ 1,4 ]okcazenun-3-mn)-1H-
1,2,4-Tpuazon-3-kapOokcamun;

1-22: (S,£)-5-6en3un-N-(5-merun-4-okco-7-(3-okco-3-(nmuppoauaus-1-
un)nporn-1-ex-1-um))-2,3,4,5-retparunpodenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-
TpHUa30JI-3-KapOOKCaMHUT,

1-23: (S,£)-5-6en3un-N-(7-(3-(uuKI0nponIaMiHO)- 3 -OKconpon- 1 -eH- 1 -1)-
5-mermn-4-okxco-2,3, 4,5-rerparuapodenso|b][1,4]okcazennn-3-un)-1H-1,2,4-
TpHUa30Ji-3-kapOOKCaMHUI,

1-24: (5)-5-6en3un-N-(7-((5,6-nurunpo-[1,2,4]tpuazono[ 1,5-a]nupasun-
7(8H)-unm)mernn)-5-metun-4-okco-2,3,4,5-rerparunpodenso[ 4] [ 1,4]okcazenun-3-
un)-1H-1,2,4-rpua3zon-3-kapOokcamun;

1-25: (S)-1-6en3un-N-(7-((5,6-nurunpo-[1,2,4]rpuazono[ 1,5-a]nupasus-
7(8H)-un)merun)-5-metnn-4-okco-2,3,4,5-rerparuapodensol b] [ 1,4]okcazenun-3-
un)-1H-1,2,4-rpua3zon-3-kapOokcamun;

1-26: (5)-1-6en3un-N-(7-(3-(IMKIONPONUIAMUHO -3 -OKCOMPOTTHII )- S -MeTHII-4-
0kc0-2,3,4,5-terparuapodens3o[ ][ 1,4]Jokcazenun-3-un)-1H-1,2,4-tpuazon-3-
KapOOKCaMu,

1-27: (8)-N-(7-(3-(uuKJIOMPONUIAMHIHO )-3 -OKCOMPOIHII)-5-MeTHII-4-0KCO-
2,3,4,5-rerparunpodenso|b][1,4]okcazenun-3-mn)-5-(2,4-nudpropdbensun)-1H-1,2,4-
TpHUA30JI-3-KapOOKCAMMUT,

1-28: (5)-5-6en3un-N-(7-(3-ruapokcu-3-MeTuiOy ThII )-5-MeTHII-4-0KCO-
2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-un)-1H-1,2 4-rpuazon-3-
KapOOKCcaMu,

1-29: (S)-1-6en3un-N-(7-(3-runpokcu-3-MetuinOyT- 1 -uH- 1 -mi)-5-meruin-4-
okco-2,3,4,5-rerparuapodensob][ 1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
KapOOKcaMup,

1-30: (8)-5-6en3un-N-(7-(3-runpokcu-3-metunoy - 1 -un-1-ni)-5-mernn-4-
okco-2,3,4,5-rerparuapodensolb][ 1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
kapOoOKcaMup,

[-31: (S)-N-(7-(3-amun0-3-0Kconponui)-5-meTun-4-okco-2,3,4,5-
teTparuapodensolb][1,4]okcazenun-3-un)-5-6ensun-1H-1,2,4-rpuazon-3-
kapOoKcaMup,

[-32: (S)-N-(7-(3-amun0-3-0Kconponui)-5-metun-4-okco-2,3,4,5-
teTparuapodensolb][1,4]Jokcazenun-3-nun)-1-6ensun-1H-1,2,4-rpuazon-3-
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KapOOKcaMup,

1-33: (S)-1-6en3un-N-(5-mernin-4-okco-7-(3-okco-3-(mupponuaus- 1 -
wi)npormn)-2,3,4,5-retparuapodenso[b][ 1,4]okcazenun-3-mun)-1H-1,2,4-tprazon-3-
KapOOKcaMup,

[-34: (S)-5-(2,4-nudTopben3nn)-N-(5-metnin-4-okco-7-(3-okco-3-
(mupponuaus-1-un)npommn)-2,3,4,5-rerparugpodensol b][ 1,4]okcazenun-3-nm)-14-
1,2,4-Tpuazon-3-kapOokcamus;

I-35: (S)-5-6en3un-N-(7-(5-runpokcunent-1 -uH-1-ui)-5-mMeTnin-4-okco-
2,3,4,5-rerparunpobdensol b][1,4]okcazenun-3-un)-14-1,2,4-tpuazon-3-
KapOOKcaMup,

1-36: (5)-5-6en3un-3-((7-(3-runpokcu-3-mMmeTunoy - 1-un-1-mn)-5-mernn-4-
okco-2,3,4,5-terparuapoden3o[ b][ 1,4]okcazenun-3-mn)kapdbamon)-1,2,4-tpuazon-1-
M,

1-37: (S)-1-6en3un-N-(5-meTmin-4-okco-7-(4-(XuHONMUH-6-1I0KCH )0y T- 1 -1H- 1 -
un)-2,3, 4,5-rerparunpobenso[b][ 1,4]okcazenun-3-mn)-1H-1,2,4-tpuazon-3-
KapOoKcaMup;

1-38: (5)-5-0en3un-N-(5-metun-4-okco-7-(4-(XMHOIHMH-6-UIOKCH )0y T- 1 -HH- 1 -
wn)-2,3,4,5-terparunpodenso| b][ 1,4]Jokcazenun-3-wn)-1H-1,2,4-tpuazon-3-
KapOOKCaMu,

1-39: (5)-1-6en3un-N-(5-metun-4-okco-7-((2-(tpudropmern)-5,6-nuruapo-
[1,2,4]rpuazono[ 1,5-alnupazun-7(8H)-un)mernn)-2,3,4,5-
teTparuapodensob][1,4]Jokcazenun-3-un)-1H-1,2,4-rpuazon-3-kapObokcaMus;,

1-40: (5)-5-6en3un-N-(5-metun-4-okco-7-((2-(tpudropmerin)-5,6-nuruapo-
[1,2,4]rpuazono| 1,5-aJnupazun-7(8H)-un)metmn)-2,3,4,5-rerparunpodenso[b]
[1,4]okcazenun-3-mn)-/H-1,2 4-tpuazon-3- kapOOKCaMuI;

[-41: (5)-5-6en3un-N-(5-metun-4-okco-7-(4-(xuHONMMH-7-110KCH )0y T- 1 -UH-1 -
wn)-2,3, 4,5-rerparunpobenso[b][ 1,4]okcazenun-3-mn)-1H-1,2,4-tpuazon-3-
KapOOKcaMup,

1-42: (5)-1-6en3un-N-(5-metun-4-okco-7-(4-(xuHONMUH-7-110KCH )0y T- 1 -nH-1 -
wn)-2,3,4,5-terparunpodenso[b][1,4]Jokcazenun-3-wn)-1H-1,2,4-tpuazon-3-
KapOOKcaMup,

1-43: (5)-5-(2,4-mupropOenznn)-N-(7-(3-runpokcu-3-meTunoyT- 1 -un- 1 -m)-5-
MeT-4-0kco-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-rpuazon-
3-kapbokcamun;

1-44: (5)-1-6en3un-N-(5-metun-4-okco-7-(4-(xuHONMUH-5-mnokcn)oyr-1-nH-1-
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wn)-2,3,4,5-terparunpodenso[b][1,4]okcazenun-3-mwn)-1H-1,2,4-tpuazon-3-
kapOoOKcaMup,

1-45: (5)-5-6en3un-N-(5-metun-4-okco-7-(4-(xuHoNuH-5-mnokcn)oyr-1-nH-1-
wn)-2,3,4,5-terparunpodenso[b][1,4]okcazenun-3-mn)-1H-1,2,4-tpuazon-3-
kapOoKcaMup,

1-46: (5)-1-6en3un-N-(5-metun-4-oxco-7-((3-(tpudropmerun)-5,6-nuruapo-
[1,2,4]rpuasonol4,3-a]nupazun-7(8H)-um)mernn)-2,3,4,5-
terparuapodenso[b][1,4]Jokcazennn-3-un)-1H-1,2,4-rpuazon-3-kapbokcamur,

1-47: (5)-5-6ens3un-N-(5-metun-4-oxco-7-((3-(tpudropmerun)-5,6-nuruapo-
[1,2,4]rpuasonol4,3-a]nupazun-7(8H)-um)merun)-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-un)-/H-1,2,4-rpuazon-3-kapbokcaMur;,

1-48: (S)-1-6en3un-N-(7-(3,3-numernnOy-1-un- 1 -nn)-5-metun-4-okco-
2,3,4,5-rerparunpobenso[b][1,4]okcazenun-3-un)-1H-1,2,4-tpuazon-3-
KapOoKcaMup;

1-49: (S)-5-6en3un-N-(7-(3,3-numernnOyT-1-un- 1-nn)-5-mernn-4-oxco-
2,3,4,5-rerparunpobenso[b][1,4]okcazenun-3-un)-1H-1,2,4-tpuazon-3-
KapOokcamup;

1-50: (8)-1-6en3un-N-(7-((1-ruapOKCULUKIOOY THIT )3 THHII )-5-MeTHI-4-0KCO-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3 wn)-1H-1,2,4-rprazon-3-kapOoKcamu;

[-51: (8)-5-6en3un-N-(7-((1-ruapOKCHULUKIOOY THIT )3 THHII )-5-MeTHII-4-0KCO-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-un)-1H-1,2 4-rpuazon-3-
KapOOKCaMu,

[-52: (8)-1-6en3un-N-(7-((1-ruapOKCHLIMKIIOTIEH T )3 TUHIL )- S -MeTHII-4 -
okco-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
KapOOKcaMup,

[-53: (5)-5-6en3mn-N-(7-((1-ruap OKCHULIUKIIOTIEHTH )3 TUHIL )- S -MeTHII-4 -
okco0-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3 un)-1H-1,2 4-rpuazon-3-
KapOOKcaMup,

[-54: (S)-1-6en3un-N-(7-((4-runpokcurerparunpo-2H- mupaH-4-ui)3 THHILI)-
5-mermn-4-okco-2,3,4,5-rerparunpodbenso[b][ 1,4]okcazenun-3-mn)-1H-1,2 4-
TpHUa30Ji-3-KapOOKCAMMUT,

[-55: (5)-5-6en3un-N-(7-((4-runpokcurerparunpo-2H- nupan-4-ui)3THHII)-
5-mermn-4-okco-2,3,4,5-rerparunpodbenso[b][ 1,4]okcazenun-3-mn)-1H-1,2 4-
TpHUa30Ji-3-KapOOKCAMHUT,

[-56: (8)-1-(7-(3-runpokcu-3-metundyr-1-un-1-un)-5-merun-4-okco-2,3,4,5-
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terparuapodenso[b][ 1,4]okcazenun-3-mi)-4-GeHOKCHITHKOTMHAMI,

[-57: (8)-5-6en3un-N-(7-((3-ruapOoKCHOKCETaH-3 -1 )3 TUHII)-5-MeTH -4 -
okco-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
KapOOKcaMup,

I-58: (8)-1-6en3un-N-(7-((3-ruapOoKCHOKCETaH-3 -1 )3TUHII)-5-MeTHI-4 -
okco-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
kKapOOKcaMup,

I-59: (5)-5-0ensun-N-(5-metun-7-(3-metunOyr-3-eH- 1 -uH-1-1m)-4-0Kco-
2,3,4,5-rerparunpobdensolb][1,4]okcazenun-3-un)-14-1,2,4-tpuazon-3-
KapOOKcaMup,

1-60: (S)-5-6en3un-N-(7-uzonentun-5-merun-4-okco-2,3,4,5-
tetparuapodenso[b][1,4]Jokcazenun-3-mn)-1H-1,2,4-tpuazon-3-kapOoKCaMus;

I-61: (S)-5-6en3un-N-(7-(3-merokcu-3-metunoyT-1-un-1-mn)-5-metni-4-
0kc0-2,3,4,5-terparuapodens3o[b][ 1,4]Jokcazenun-3-un)-1H-1,2,4-tpuazon-3-
KapOoKcaMuz;

1-62: (S)-1-6en3un-N-(8-(3-runpoxcu-3-merundyT- 1 -un-1-wmn)-5-metmn-4-
0kc0-2,3,4,5-terparuapodens3o[b][ 1,4]Jokcazenun-3-un)-1H-1,2,4-tpuazon-3-
KapOOKCaMu,

1-63: (5)-5-6en3un-N-(8-(3-runpokcu-3-metuinOy - 1 -un- 1 -ui)-5-mernn-4-
okco-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
KapOOKCaMu,

1-64: (S)-N-(8-(3-runpokcu-3-merunodyr-1-un-1-mn)-5-merun-4-oxco-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GeHOKCUTTUKOTMHAMUT,

1-65: (5)-5-(2,6-nuxnopbensun)-N-(7-(3-ruapokcu-3-meTunoy -1 -un- 1 -m)-5-
MeTH-4-0kc0-2,3,4,5-reTparuapodbenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-rpuazon-
3-kapbokcamun;,

1-66: (5)-5-6en3un-N-(5-metun-4-okco-8-((2-(tpudropmerin)-5,6-nuruapo-
[1,2,4]rpuazono[ 1,5-alnupazun-7(8H)-un)mernn)-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2,4-rpuazon-3- kapdokcaMur,

1-67: (5)-1-6en3un-N-(5-metun-4-okco-8-((2-(tpudropmerin)-5,6-nuruapo-
[1,2,4]rpuazono[ 1,5-alnupazun-7(8H)-un)mernn)-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2,4-rpuazon-3- kapdokcaMur;,

1-68: (5)-N-(7-(3-runpokcu-3-(metun-d3)0yt-1-un-1-un-4,4,4-d 3)-5-merun-
4-0kco0-2,3,4,5-rerparunpoben3o[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTUKOIMHAMU,

1-69: (§)-5-6en3un-N -(7-(3-runpokcu-3-(metun-d3)-0yt-1-un-1-un-4,4,4-
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d3)-5-merun-4-okco-2,3,4,5-rerparunpoden3o[ b][ 1,4 |okcazenun-3-mn)-1H-1,2,4-
TpHUa30Ji-3-KapOOKCaAMMUT,

I-70: (R)-5-6em3un-N-(7-(3-runpokcu-3-metunoy 1- 1 -un- 1 -mn)-5-mernin-4-
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mn)-1H-1,2 4-Tpuazon-3-
kapOoKcaMup,

I-71: (5)-5-6en3un-N-(7-(3-rugpokcu-3-meTunOy - 1 -un-1-nm)-5-mernn-4-
okco-2,3,4,5-rerparuapodensol ][ 1,4]okcazennn-3-mn)-1,3,4-okcaanazon-2-
kapOoKcaMup,

1-72: (S)-N-(8-((3-ruapoKCcHOKCeTaH-3-1J1)3TUHII )-5-MeTHII-4-0KC0-2,3,4,5-
teTparuapodenso|H][1,4]Jokcazennn-3-mi)-4-QeHOKCUTTUKOTMHAMHUL,

I-73: (S)-5-6en3un-N-(8-((3-ruapokcHOKCeTaH-3 - Ul )3 TUHII)-5-MeTHIT-4-
okco-2,3,4,5-rerparuapodensolb][ 1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
KapOoKcaMuz;

1-74: (35,3aR,6R,6a5)-6 -(((S)-3-(5-6enzun-1H-1,2,4-rpuazon-3-
kapOokcamuao)-5-metun-4 -okco-2,3,4,5-rerparuapodenso| b][ 1,4]okcazenun-7-
WI)3TUHNN)-6-runpokcurekcaruapodypol 3,2- bldypan-3-undensoar;

I-75: 5-6en3un-N-((S)-7-(((3R,3a8,65,6aR)-3,6-
auruapokcurekcaruapodypol[3,2-b]dpypan-3-un) sTrHMN)- S-MeTun-4-0kc0-2,3,4,5-
teTparuapodensob][1,4]Jokcazenun-3-un)-1H-1,2,4-rpuazon-3-kapObokcamur,

1-76: merun-(S)-4-(3-(5-6en3un-1H-1,2,4-tpuazon-3-kapOokcaMuao)-5-
MeTH-4-0kc0-2,3,4,5-reTparuapodenso| b][ 1,4]okcazenun-7-mn)-2,2-numeTunoy -3 -
WHOAT,

I-77: (5)-1-6en3un-N-(7-(3-runpokcu-3-metunOy - 1 -un- 1 -ni)-5-metnn-4-
okco-2,3,4,5-terparuapodenso[ b][ 1,4]okcazenun-3-mn)-1H-nupazon-3-
KapOOKcaMup,

I-78: (5)-5-(3-pTopbensun)-N-(7-(3-runpokcu-3-merundyr- 1 -un-1-nm)-5-
MeTH-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-rpuazon-
3-kapbokcamu;

1-79: (5)-5-(4-pTopbensun)-N-(7-(3-runpokcu-3-merunlyr- 1 -un-1-nm)-5-
MeTm-4-0kco-2,3,4,5-rerparunapodenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-rpuazon-
3-kapbokcamun;

[-80: (8)-5-(2-pTopbenzun)-N-(7-(3-runpokcu-3-merundyr- 1 -un-1-nm)-5-
MeT-4-0kco-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-rpuazon-
3-kapbokcamun;

I-81: (8)-5-6en3un-N -(7-3TuHUI-5S-MeTHI-4-0KC0-2,3,4,5-
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terparuapodensolb][1,4]Jokcazennn-3-un)-1H-1,2 4-Tpuazon-3-kapbokcamurn;,

1-82: (8)-N-(7-(3-runpoxcu-3-merundyr-1-un-1-mn)-5-merun-4-oxkco-2,3,4,5-
teTparuapodensolb][ 1,4]okcazennn-3-mn)-1-(2-merundensun)-1H-1,2,4-rpuazon-3-
KapOOKcaMup,

I-83: (5)-1-([1,1'-6udpenun]-4-unmernn)-N-(7-(3-runpokcu-3-meTunoyr- 1 -uH-
1-um)-5-metnin-4- okco-2,3,4,5-rerparunpobenso[b][ 1,4]okcazenun-3-mn)-1H-1,2,4-
TpHUa30JI-3-kapOOKCaMHU,

1-84: (5)-1-(2,6-mumerundensun)-N-(7-(3-ruapokcu-3-mMetunoyT- 1 -un- 1 -mn)-
5-mermn-4-oxco-2,3,4,5-rerparunpodenso| 4] [1,4]okcazennn-3-un)-1H-1,2,4-
TpHUa30Ji-3-kapOOKCaMHu,

I-85: (8)-N-(7-(3-runpoxcu-3-merunoyr-1-un-1-mn)-5-merun-4-oxco-2,3,4,5-
tetparuapodensolb][ 1,4]Jokcazenun-3-mn)-1-uzo0yrun-1H-1,2,4-tpuazon-3-
KapOoKcaMuz;

1-86: (5)-5-6en3un-N- stun-N-(7-(3-runpoxcu-3-metunoOyr- 1-un- 1-m)-5-
MeTuI-4-0kco0-2,3,4,5-rerparunpodensol b][ 1,4]okcazenun-3-un)-1H-1,2,4-tpuazosn-
3-kapOokcamun;

1-87: (5)-5-6en3un-N-(7-(3-runpokcu-3-metunOy - 1 -un-1-ui)-5-merun-4-
0kc0-2,3,4,5-terparuapodens3o[b][ 1,4]okcazenun-3-min)u30Kca30i1-3-KapOOKCaMHI;

1-88: (5)-5-6en3un-N-(5-metun-4-okco-7-((1,2,3,4-TeTparuipOu30X UHOJIHH-7 -
wn)atunmn)-2,3,4,5-rerparuapodens3o[ b][ 1,4]okcazenun-3-mn)-1H-1,2,4-tpuazon-3-
KapOOKCaMu,

1-89: (8)-N-(7-(3,3-numeTunOyT-1-un- 1-mn)-5-metmn-4-okco-2,3,4,5-
teTparuapodensolb][ 1,4]Jokcazenun-3-mn)-5-(2-propdbensun)-14-1,2,4-rpuazon-3-
KapOOKCcaMu,

1-90: (5)-1-(2,6-numernndensun)-N-(7-(3,3-gumerunOyT- 1 -un-1-m)-5-
MeTH-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-rpuazon-
3-kapbokcamu;

[-91: (8)-5-6en3un-N-(5-3Tun-7-(3-ruppokcu-3-meTunoyT-1-un- 1 -m)-4-okco-
2,3,4,5-rerparuapodenso| b][ 1,4]okcazenun-3-un)-14H-1,2 4-tpuazon-3-
kapOoOKcaMup,

[-92: (8)-N-(5-3tun-7-(3-rugpokcu-3-metunoy- 1 -un-1-ni)-4-okco-2,3,4,5-
teTparuapodensolb][ 1,4]okcazenun-3-mnn)-5-(3-propdbensun)-14-1,2,4-rpuaszon-3-
kapOoKcaMup,

[-93: (5)-5-6en3un-N-(7-(3-metundyr-3-eH-1-un- 1 -nn)-4-okco-2,3,4,5-
terparuapodensolb][1,4]Jokcazennn-3-un)-1H-1,2,4-rpuazon-3-kapdbokcaMur;,
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1-94: (§,Z)-5-6en3un-N-(7-(2-xn0p-3-runpokcu-3-meTunoyt-1-eH-1-mim)-5-
MeTm-4-0kco-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-rpuazosn-
3-kapbokcamun;

1-95: (§)-5-6en3un-N-(5-metun-4-okco-7-(3-(nmupponuaus- 1 -um)mnporn- 1 -un-1-
wn)-2,3,4,5-terparunpodenso| b][1,4]okcazenun-3-mn)-1H-1,2,4-tpuazon-3-
KapOOKcaMup,

1-96: (5)-5-6en3un-N-(5-metun-7-(3-mop¢onunonporn- 1 -un-1-ni)-4-okco-
2,3,4,5-rerparunpobdensol b][1,4]okcazenun-3-un)-14-1,2,4-tpuazon-3-
kapOOKcaMup,

1-97: (5)-5-6ens3un-N-(5-metun-4-okco-7-((TpUMETHICHINIT )3 TUHIN)-2,3,4,5-

‘unpodenso[ ][ 1,4]okcazennn-3-un)-1H-1,2,4-rpuazon-3-kapbokcamur;,

I-98: (S)-N-(7-((1-ruapOoKCULIUKIONIEHTUIT )3 THHII )-S5 -MeTUI-4-0KC0-2,3,4,5-
tetparuapodenso[b][1,4]Jokcazenun-3-mi)-4-peHOKCUTUKOIMHAMUA,

1-99: (S)-N-(5-merun-7-(3-metunOyr-3-eH- 1 -un- 1-ui)-4-okco-2,3,4,5-
tetparuapodenso[b][1,4]Jokcazenun-3-mi)-4-peHOKCUTUKOTMHAMUA,

1-100: (S)-4-(4-dproppenokcn)-N-(7-(3-runpoxcu-3-metunoyr- 1 -uH- 1 -m)-5-
MeTu-4-0kco-2,3,4,5-rerparunpodbensolb][ 1,4]okcazenuH-3-1i)MMKOIMHAMKIA,

I-101: (S)-N-(7-(3,3-numeTunOyr- 1 -uH- 1-mn)-5-metun-4-okco-2,3,4,5-
tetparuapodenso[b][1,4]Jokcazenun-3-mi)-4-(4-propheHOKCH) TUKOTUHAMUAR,

I-102: (S)-N-(7-(3,3-mumetunOyt- 1 -un-1-wn)-S-metun-4-okco-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-mi)-4-(2-pTopheHOKCH) TUKOTUHAMUAR,

I-103: (S)-4-(2-¢propdenokcn)-N-(7-(3-runpokcu-3-metunoyr- 1 -uH-1-wmm)-5-
MeTH-4-0Kc0-2,3,4,5-reTparuapodben3o| b][ 1,4]okcazenuH-3-11) MMKOJINHAMHUIA,

1-104: (S)-4-(2,4-nudropdenoxcu)-N-(7-(3,3 -aumetrnOyT- 1-un- 1 -m)-5-
MeTH-4-0kc0-2,3,4,5-reTparuapodbenso| b][ 1,4]okcazenH-3 -1 MUKOJINHAMU/IA,

I-105: (S)-4-(2,4-nudTopdenokcu)-N-(7-(3-ruapokcu-3-mMmeTnoy -1 -uH- 1 -
win)-5-meTn-4-okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-
WJT)TUKOJIMTHAMUIA,

I-106: (S)-N-(7-(3,3-mumerunOyr- 1 -un-1-mn)-S-merun-4-okco-2,3,4,5-
teTparungpodenso[b][1,4]Jokcazenun-3-min)-4-(3-propheHOKCH) TUKOTUHAMUAR,

I-107: (S)-4-(3-¢pTopdenokcn)-N-(7-(3-runpokcu-3-metunoyr- 1 -us-1-wmm)-5-
MeT-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenuH-3 -1 MUKOJINHAMU/IA,

I-108: (S)-N-(7-m3oneHTnn-S-metun-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-mn)-4-GeHOKCUTTUKOTMHAMHAIA,

I-109: (S)-N-(7-(4-runpokcu-3,3-aumMeTmnoyT- 1 -un-1-mi)-5-metni-4-okco-

-73 -



2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOJTMHAMHKIA,

I-110: (S)-N-(7-((3-runpokcuokceTan-3-ui)3THHIII)-5-MeTiI-4-0kco-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-mi)-4-PeHOKCUTTUKOTMHAMHAIA,

I-111: (S)-4-(4-¢pTopdpenokcn)-N-(7-((3-ruapokcuoKceTaH-3 -ui)3THHII )-S5 -
MeTm-4-0kco-2,3,4,5-rerparunapobdbenso| b][ 1,4]okcazenH-3 -1 MUKOJINHAMHUIA,

I-112: (S)-4-(2-¢pTopdpenokcn)-N-(7-((3-ruapokcuokceTan-3 -ui)3THHII )-S5 -
MeTm-4-0kco-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenH-3 -1 MUKOJINHAMHUA,

I-113: (R)-N-(7-(3-runpoxcu-3-merunodyt-1-uH-1-mn)-5-metun-4-okco-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOTMHAMHIA,

I-114: (S)-4-(2,4-nudropdenokcu)-N-(7-((3-ruipoKCHOKCETaH-3 -1 )3 THHII)-
5-mermn-4-okco-2,3,4,5-rerparunpodbenso[b][ 1,4 |okcazenun-3-mi1)IUKOJIMHAMUA,

I-115: (S)-4-(3-¢pTopdpenokcn)-N-(7-((3-ruapokcuoxceran-3 -uia)3THHUI)-5-
MeTuI-4-0kco0-2,3,4,5-rerparunpodbensol[b][ 1,4]okcazenuH-3-1i)MMKOIUHAMKIA,

I-116: (S)-N-(5-merun-4-oxco-7-(3-(nmupponuaus- 1 -nn)npon- 1 -un- 1 -wm)-
2,3,4,5-rerparunpobenso[b][ 1,4 ]okcazenun-3-mi)-4-heHOKCUITUKOINHAMKIA,

I-117: (S)-N-(5-merun-7-(3-mopdonunonpon- 1 -un-1-mn)-4-oxco-2,3,4,5-
tetparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GpeHOKCUTUKOTMHAMUAA!

I-118: (S)-4-(2,6-nudropdenokcu)-N-(7-(3-runpokcu-3-meTunoy-1-uH-1-
win)-5-meTun-4-okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-
WJT)TUKOJTMHAMUIA,

I-119: (S)-N-(7-(3-runpokcu-3-metunoyT-1-uH- 1 -ui)-S-meTuin-4-okco-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-min)-6-mMeTuI-4-
(bEHOKCHUITUKOIMHAMHU/IA,

I-120: (S)-N-(7-((1-rugpoKCUIMKIO0Y THIT )3 THHILI )-S5 -MeTHII-4-0KC0-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GeHOKCUTTUKOTMHAMHKIA,

I-121: (S)-N-(7-(3-runpokcu-3-metuinoyT-1-un- 1 -ui)-S-meruin-4-okco-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOJTMHAMHKIA,

I-122: (S)-4-(3-¢propdenokcn)-N-(7-(3-runpokcu-3-metunoyr- 1 -us-1-wmm)-5-
MeTH-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenH-3 -1 TUKOJINHAMHU/IA,

I-123: (S)-N-(7-((4-rugpokcurerparuapo-2H-nrpas-4-1i)3 THHUAI )-S5 -MeTHII-
4-0kco0-2,3,4,5-rerparunpodben3o[b][ 1,4]okcazenun-3-mi)-4-HEeHOKCUTTHKOINHAMU/IA;

I-124: (S)-4-(2,6-numernndenokcu)-N-(7-(3-ruapokcu-3-meTmnoy - 1-un- 1 -
win)-5-meTin-4-okco-2,3,4,5-rerparunpobenso[b][ 1,4 ]okcazenun-3-
WJT)TUKOJIMTHAMUIA,

I-125: (S)-4-(4-¢propdenoken)-N-(7-(3-runpokcu-3-metunoyr- 1 -us-1-wmm)-5-
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MeTm-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenH-3 -1 MUKOJINHAMUIA,

I-126: (S)-4-(4-¢pTopdpenokcn)-N-(7-((3-ruapokcuoKceTaH-3 -Ui)3THHII)-5-
MeT-4-0kco-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenH-3 -1 MUKOJINHAMU/IA,

I-127: (S)-N-(5-meTun-7-((3-MeTHIOKCe TaH-3 11 )3TUHIII)-4-0KCc0-2,3,4,5-
terparuapodenso[b][1,4]okcazennn-3-mi)-4-PeHOKCUTTUKOTMHAMHAIA,

I-128: (S)-N-(7-((3-merokcnokceTaH-3-1i1)3THHI )-5-MeTHII-4-0KC0-2,3,4,5-
terparuapodenso[b][1,4]Jokcazennn-3-mi)-4-PeHOKCUTTUKOTMHAMHIA,

I-129: (S)-N-(7-((3-¢pTopokceTan-3-ui)3THHII)- S-MeTUI-4-0Kkco-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-mi)-4-peHOKCUTTUKOTMHAMHUIA,

I-130: (S)-3-((5-metun-4-okco-3-(4-peHOKCUTUKONMUHAMUIO)-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-7-ui )3 THHUIT )OKCeTaH-3-11(3-
MopdonuHOonponI)kapbamara,

I-131: (S)-N-(7-((4-runpoxcu-1-(4-¢heHOKCUITMKOINHOMII ) TUTIEPUTUH-4-
WI)3TUHWN)-5-MeThin-4-0kco-2,3,4, 5-rerparuapodenso[b][ 1,4]okcazenun-3-mm)-4-
(heHOKCUIMKOIMHAMI 1A,

I-132: (S)-N-(7-((4-rugpoxcununepuanH-4-1i )3 THHI )-5-Me THIT-4-0KCO-
2,3,4,5-rerparunpobenso[b][ 1,4]okcazenun-3-mi)-4-heHOKCUITUKOIMHAMKIA,

I-133: (S)-4-(4-propdenokcu )-N-(7-((4-ruapoxkcununepuguH-4 -1 )3 THHUI )-
5-merun-4-okco-2,3,4,5-rerparunpoden3o[b][ 1,4 ]okcazenun-3-min)MTHKOJIMHAMU/IA,

I-134: (S)-N-(7-((1-aueTun-4-ruapOoKCUTUTIEPUTUH-4 -1 )3 TUHIT )-S-MeTHII-4-
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mmn)-4-(4-
¢bTOopdeHOKCH ) TUKOTMHAMHIA,

I-135: (S)-4-(4-¢pTopdenokcn)-N-(7-((4-rugpokcu- 1 -mMmeTmnnunepuauH-4-
WIT)3TUHI)-5-MeTr-4-0kco-2, 3,4, S-retparuapodenso[b][ 1,4]okcazenun-3-
WJT)TUKOJIMHAMUIA,

[-136: (S)-N-(7-((3-rugpokcua3eTHauH-3-1i1)3 THHI )-5-MeTUII-4-0KCO-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOJTMHAMHKIA,

I-137: (S)-N-(7-((3-runpokcu-1-mMeTuna3e TuAnH-3 - 11 )3 TUHII )-S5 -MeTHII-4 -
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-)eHOKCHITUKOJTUHAMHUIA,

[-138: (S)-4-(4-¢pTopdpenokcn)-N-(5-metmn-7-(5-(MeTHIaMUHO)-3-
MeTHIeHTIeHT- | -uH- 1 -1m)-4-0kc0-2,3,4,5-reTparunpoden3o[b][ 1,4]okcazenuH-3-
WJT)TUKOJIMTHAMUIA,

I-139: (S)-N-(7-(3-amuHO-3-MeTunOyT-1-uH-1-mn)-5-metun-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-mn)-4-GeHOKCUTTUKOTMHAMHAIA,

I-140: (S)-N-(7-(3,3-numerni-4-mopponnHoOyT-1 -us- 1 -ni)-5-meTnin-4-okco-
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2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOJTMHAMHKIA,

I-141: Tper-6yTrn-((S)-1-((2,2-numeTnn-4-((S)-5-mermn-4-okco-3-(4-
denokcunmkonuHaMuao)-2,3,4,5-rerparunpodenso[b][ 1,4]okcazenun-7-mn)OyT-3-
uH- 1 -um)okcn)- 1 -okconponan-2-mn)-12-a3ankapbokcunara,

1-142: 2,2-numernn-4-((S)-5-meTunn-4-oxkco-3-(4-h e HOKCUIUKOTMHAMHIO ) -
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-7-un)0yT-3-un-1-un-L-ananunara,

I-143: (S)-N-(7-((3-pTopazerunun-3-min)3THHII)-5-MeTHI-4-0kCc0-2,3,4,5-
terparuapodenso[b][1,4]Jokcazennn-3-mi)-4-QeHOKCUTTUKOTMHAMHIA,

I-144: (S)-4-((2,2-mumernn-4-(5-metnin-4-okco-3-(4-
¢denokcunmkonnHamMuo)-2,3,4,5-rerparugpodenso[b][ 1,4]okcazenun-7-mn)oyT-3-
uH- 1 -11)0KCH )-4-0KCOOYTaHOBOM KHUCJIOTHI,

I-145: (2R,3R)-2,3-nnanerokcu-4-((2,2-gumermn-4-((S)-5-metnin-4-okco-3 -
(4-penokcunukomuHaMuno)-2,3,4,5-rerparuapodbenso[b][1,4]okcazenun-7-mn)0yT-3-
UH- 1 -11)0KCH)-4-0KCOOYTAHOBOM KHUCIIOTBI,

I-146: (S)-N-(7-((3-¢rop-1-MeTnnazeTninH-3 -3 THHHI )- 5-MeTHII-4-0KCO-
2,3,4,5-rerparunpobdenso[b][ 1,4]okcazenun-3-mi)-4-hEeHOKCUITUKOINHAMKIA,

I-147: (R)-4-((3-((5-meTun-3-(4-penokcunukoanHamMuao)-2,3,4,5-
teTparuapodenso[b][ 1,4]okcasenuH-7-1i1)3 THHUIT ) OKCETaH-3 -1 )OKCH )-4-
OKCOOYTaHOBOU KHUCIIOTHI,

1-148: (S)-4-(4-¢propdpenokcn)-N-(7-(4-runpokcu-3,3-1umMeTunoyT- 1 -uH- 1 -
wi)-5-meTun-4-okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-
WJT)TUKOJIMHAMUIA,

I-149: (S)-N-(7-((3-okca-9-azacnupo[ 5.5 |yHnekan-9-mn)mernn)-5-metui-4-
okco0-2,3,4,5-rerparuapodenso[b][ 1,4 ]okcazenun-3-mi)-4-HeHOKCUITUKOJTUHAMHUIA,

I-150: (S)-N-(7-((7-okca-2-a3acniupo[ 3.5 |HOHaH-2-WJ1)METHIT )- S -Me TUIT-4-
okc0-2,3,4,5-rerparuapodenso[b][ 1,4 ]okcazenun-3-mi)-4-HeHOKCHITUKOJTUHAMHUIA,

I-151: (S)-N-(7-((3-runpokcu-1-(2,2,2-rpud TopaneTin)a3eTHINH-3 -
WI)3TUHI)-5-MeTr-4-0kco-2, 3,4, S-rerparuapoden3o[b][ 1,4]okcazenun-3 - )-4-
(bEHOKCUITMKOTMHAMHU/IA,

[-152: (S)-4-uuknoOyrokcu-N-(7-(3-rugpokcu-3-metunoyT- 1 -un- 1 -u1m)-5-
MeT-4-0Kc0-2,3,4,5-reTparuapodbenso| b][ 1,4]okcazenH-3 -1 MUKOJINHAMU/IA,

I-153: (S)-4-unknoOyrokcu-N-(7-((3-ruipoKCHOKCETaH-3 -1 )3 TUHII)-5-
MeTH-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenuH-3 - 1) MUKOJINHAMUIA,

I-154: (S)-N-(7-((3-merokcuazeTHauH-3-1i)3THHI )- S-MeTHI-4-0Kkc0-2, 3,4, 5-
terparuapodenso[b][1,4]okcazenun-3-min)-4-GeHOKCUTTUKOTMHAMHAIA,
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I-155: (S)-N-(7-((3-merokcu- 1 -MeTnna3eTuaAnH- 3 -M1)3 THHII )-S5 -MeTHII-4 -
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-)eHOKCHITUKOJTUHAMHUIA,

I-156: (S)-4-(muknonenrunokcu )-N-(7-(3-rugpokcu-3-metunoy - 1 -un-1-mm)-
S5-mermn-4-okco-2,3,4,5-rerparunpodbenso[b][ 1,4 ]okcazenun-3-m1)MTUKOJIMHAMU/IA,

I-157: (S)-4-(uuknonentunokcn )-N-(7-((3-ruapoKCHOKCeTaH-3 -1 )3 THHI) )-
5-mermn-4-okco-2,3,4,5-rerparunpodbenso[b][ 1,4 ]okcazenun-3-mi)MTUKOJIMHAMUIA,

I-158: (S)-N-(5-metun-7-(3-merun-3-(4-merunnunepasus- 1 -un)oyr-1-un-1-
wi)-4-okco-2,3,4,5-rerparuapodbenso[ b][ 1,4]okcazenun-3-mn)-4-
(EHOKCUTTUKOIMHAMUIA:

I-159: metun-(S)-3-(5-metnn-4-okxco-3-(4-penokcunukonnHamuo)-2,3,4,5-
teTparuapodenso[b][1,4]okcazenun-7-un)nponuoiara;

I-160: 3-(((S)-5-metun-4-okco-3-(4-peHOKCUTUKONINHAMUIO)-2,3,4,5-
tetparuapodenso[b][1,4]Jokcasenun-7-m)3 TUHIIT)OKCeTaH-3-1i-L-BanHara;

I-161: (S)-3-(5-metun-4-okco-3-(4-peHokcunukonuHamMuno)-2,3,4,5-
teTparuapodenso[b][1,4]okcazenH-7-1i)npONHOIOBOM KUCIIOTHI,

[-162: (S)-N-(7-((3-runpokcuoKceTaH-3-ui)3THHWI)-5-MeThiI-4-0kco-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-mi)-4-MeTOKCUMTMKOIMHAMUA,

I-163: (S)-N-(7-(3-runpokcu-3-metunoyT-1-un- 1 -1mn)-5-merun-4-okco-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-MEeTOKCUTTUKOJTMHAMULA,

I-164: 3-(((S)-5-metun-4-okco-3-(4-peHoKCUMUKOMUHAMUIO)-2,3,4,5-
terparuapodenso[b][ 1,4 JokcazenuH-7-1i1 )3 THHIIT )OKCETaH-3-1JT L-BaTMHATHOM COJTU
0eH30JICYIbHOHOBOMN KUCIIOTHI,

I-165: (S)-4-((3-((5-meTmn-4-okco-3-(4-¢heHoKkCHUIUKOMMHAMIO0)-2,3,4,5-
teTparuapodenso[b][1,4]okcazenH-7-1i)3 THHII ) OKCETaH-3 -1 )OKCH )-4-
OKCOOYTaHOBOW KHUCJIOTHI TPUC-COJIH,

I-166: (S)-N-(7-((3-¢pTop-1-n30nponunazeruIuH-3-1i)3 THHI )-S5 -MeTHII-4-
0kco0-2,3,4,5-rerparuapodenso[b][ 1,4 ]okcazenun-3-mi)-4-HeHOKC UMUK OJTUHAMHUIA,

I-167: (S)-N-(7-(3-amuH0-3-MeTunOyt-1-un-1-mn)-5-metun-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-mi)-4-GeHOKCUTTUKOTMHAMHIIA THIPOXJIOPUIA,

I-168: (S)-N-(7-((3-¢Top-1-(2,2,2-TpudTOp>THI)a3eTUAUH-3 -HIT )3 THHUI )-5-
MeT-4-0kc0-2,3,4,5-reTparunpobdbenso| b][ 1,4]okcazenun-3-wi)-4-
(bEeHOKCUITMKOIMHAMHU/IA,

I-169: (S)-N-(7-((1-(uuknonponunmeTi)-3-GTopazeTuANH-3 -1 )3 TUHII )-5-
MeT-4-0kc0-2,3,4,5-rerparunpobdenso[ b][ 1,4]okcazenun-3-wi)-4-
(bE€HOKCUITMKOIMHAMHU/IA,
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I-170: (S)-4-((4-(3-(4-(4-pTOopdeHOKCH ) TUKOTHMHAMHIO)- S -METHII-4-0KCO-
2,3,4,5-rerparunpodensolb][1,4]okcazenun-7-un)-2,2-1uMeTHIIOY T-3-HH- | -UIT)OKCH)-
4-0xcoOyTaHOBOH KUCJIOTHI,

I-171: 4-((S)-3-(4-(4-propdhenokcn)nukonuHaMu0)-5-meTmin-4-okco-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-7-un)-2,2-numeTunOyT-3-uH- | -un-L-ananunara;

I-172: 4-((S)-3-(4-(4-propdhenoxcn)nukonuHaMu0)-5-metun-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazennn-7-un)-2,2-numetunOyT-3-un- 1 -un-L-BanuHara;

I-173: (S)-2,2-numernn-4-(5-metun-4-okco-3-(4-heHOKCUTTUKOINHAMHIO ) -
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-7-un)0yT-3-un- 1 -unpuruapodocdara;

I-174: (S)-4-(3-(4-(4-propdhenoxcn)nukonuHaMu0)-5-metun-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-7-un)-2,2-numeTunoOyr-3-un-1-
winuruapodocdara.

I-175: (S)-4-(4-dpTopbensun)-N-(7-((4-runpokcuterparuapo-2H-nupan-4-
WI1)3TUHUIN)-5-MeTun-4-0kco-2,3,4, S-rerparunpodenso[b][ 1,4]okcazenun-3-mi)-1H-
nupasod-1-kapbokcamuna;

I-177: (S)-N-(5-metun-7-((6-MeTUNNUPUANH-2-1T )3 THHI )-4-0KCO-2,3,4,5-
teTparuapodenso[b][ 1,4]Jokcazenun-3-mi)-4-GpeHOKCUTHUKOTHHAMU A

I-178: (S)-4-(4-propbensmn)-N-(8-((3-ruapokcuokceTaH-3 -1 )3 THHII )-1 -
MeTHII-2-0Kc0-2,3,4,5-TeTparuapo-1H-6en3o[b]azenun-3-un)-1H-nupazon-1-
KapOokcamMuaa;

I-179: (S)-1-6en3un-4-¢prop-N-(5-meTmn-7-((6-MeTUIUPUIUH-2- 1T )3 THHII ) -
4-0kc0-2,3,4,5-rerparunpoben3o[b][ 1,4]okcazenun-3-mn)- 1 H-upazon-3-
KkapOokcamMuaa;

1-180: (S)-4-(4-dpropbensmn)-N-(5-metun-7-((3-MeTUIIOKCeTaH-3 - 1T )3 TUHIII )-
4-0kco0-2,3,4,5-rerparunpoben3o[b][ 1,4]okcazenun-3-mn)- 1 H-iupazon-1-
kapOokcamMuaa;

I-181: (S)-1-6en3un-4-prop-N-(5-meTnn-4-okco-7-(8-okca-2-azacnupo[ 4.5 |nexkan-2-
wn)-2,3,4,5-terparunpodenso[b][ 1,4]Jokcazenun-3-mi)-1H-nupazon-3-kapbokcamuma,

1-182: (S)-1-6en3un-4-¢prop-N-(5-mernun-4-okco-7-(7-okca-2-
azacnupo[3.5]HoHan-2-mn)-2,3,4,5-rerparunpoden3o[b][ 1,4 |okcazenun-3-mn)-1H-
npas3o-3-kapOoKcaMuaa;

1-183: (S)-4-(4-¢propbensmn)-N-(5-metmn-7-((6-MeTHIUPUINH-2-
W)3TUHI)-4-0KkCc0-2,3,4,5-TeTparuapoden3o[b][ 1,4 |okcazenun-3-un)- | H-nmupazon-
1-kapbokcammuna,

1-184: (S)-4-(4-dpTopbensmn)-N-(5-meTun-4-okco-7-(7-okca-2-
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azacrupo[3.5]HoHan-2-mn)-2,3,4,5-rerparunpodenso[b][ 1,4 |okcazenun-3-mn)-1H-
npason-1-kapOokcamuna;

I-187: (S)-5-6en3un-N-(7-(3-xnop-3-meTrnOyT-1-us- 1 -ni)-5-mernin-4-okco-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazennn-3-un)-1H-1,2 4-tpuazon-3-
kapOokcamMuaa;

I-188: (S)-5-6en3un-N-(5-merun-4-okco-7-(3-(mupponuaus-1-mun)npon- 1 -us-
1-um)-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
kapOokcamMuaa;

I-189: (S)-5-6en3un-N-(5-merun-7-(3-mopdonunonporn-1-un-1-min)-4-okco-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-un)-1H-1,2 4-tpuazon-3-
kapOokcaMuaa;

I-190: (S)-N-(7-((3-runpokcuokceTas-3-ui)3THHUI)-5-MeTun-4-okco-2,3,4,5-
teTparuapodenso[b][ 1,4]Jokcazenun-3-mn)-4-(henokcu-dS )nukoanHaMua,;

I-191: (S)-N-(7-((1-auernn-3-pTopaszeTHanH-3 -1 )3 THHII)-5-MeTUI-4-0KCO-
2,3,4,5-rerparunpobenso[b][ 1,4 ]okcazenun-3-mi)-4-heHOKCUITUKOINHAMKIA,

I-194: 3-(((S)-5-meTun-4-okco-3-(4-heHokcunukonuuamuno)-2,3,4,5-
teTparuapoden3olb][ 1,4]okcazenH-7-1i)3 THHII )OKCeTaH-3-1JI-L - aJJaHUHATHAS
CoJb TPU(PTOPYKCYCHON KUCIIOTHI,

I-195: (S)-N-(7-((3-rugpokcu- 1 -u30nponuiazeTHIuH-3 -1 )3 THHUI )-S5 -MEeTHJI-
4-0kc0-2,3,4,5-rerparunpodbens3o[b][ 1,4]okcazenun-3-mi)-4-hEeHOKCUTUKOINHAMHU/IA,

I-196: (S)-N-(7-((1-(uMKJIOPONUIMETHII )-3-TUAPOKCHAZETUIUH-3 -
WIT)3TUHI)-5-MeTr-4-0kc0-2, 3,4, S-reTparuapoden3o[b][ 1,4]okcazenun-3-m)-4-
(bEHOKCHUITUKOIMHAMHU/IA,

I-197: (S)-N-(7-((1-auerni-3-ruapoKCHa3eTHIUH-3 -1 )3 TUHII )- S -MeTHII-4-
0kco0-2,3,4,5-rerparuapodenso[b][ 1,4 ]okcazenun-3-mi)-4-HeHOKCUITUKOJTUHAMHUIA,

I-198: (S)-N-(7-((1-(3Tunkapbamomn)-3 -rugpOKCHa3ETHINH-3 - HJT )3 THHHII )-S5 -
MeTH-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenun-3-min)-4-
(bEHOKCUITMKOIMHAMHU/IA,

I-199: (S)-3-((5-metun-4-okco-3-(4-peHOKCUTUKOTMHAMU0)-2,3,4,5-
terparuapodenso[b][1,4]okcazenuH-7-1i1)3 THHIIT ) OKCETaH-3- I THIIKapOamara;

1-200: (S)-N-(7-((3-runpokcu-1-HeoneHTHIa3eTHINH-3 -1 )3 THHILI )-S5 -MEeTHII-
4-0kc0-2,3,4,5-rerparunpodbens3o[b][ 1,4]okcazenun-3-mi)-4-HEeHOKCUTUKOINHAMU/IA;

1-203: (S)-N-(5-metun-7-((1-metmn-1H-umuna3on-4-wmm)3 THHIII)-4-0KCO-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOJTMTHAMHKIA,

1-204: (S)-N-(7-(3-(6yTrnamuno)-3-mMermnoy -1 -us- 1 -ni)-5-metnin-4-okco-
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2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOJTMHAMHKIA,

1-205: (S)-N-(7-(3-((4-pTopOen3mn)amuHO)-3-MeTHNOYT- 1 -UH- 1 -11)-5-MeTHII-
4-0kc0-2,3,4,5-rerparunpodbenso[b][ 1,4]okcazenun-3-mi)-4-HEeHOKCUITHKOINHAMU/IA,

1-206: (S)-N-(5-metun-7-(3-metnn-3-mophoauHoOyT- 1-uH- 1 -11)-4-0KCO-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOJTMHAMHKIA,

1-207: (S)-N-(7-((4-runpoxkcu-1,1-quokcunorerparuapo-2H-tnonmpan-4-
WIT)3TUHII)-5-MeTnn-4-0kco-2,3 .4, 5-rerparuapodenso[ b][ 1,4]okcazenun-3-nm)-4-
(bEHOKCUTTMKOIMHAMHU/IA,

1-208: (S)-N-(7-((3-runpokcu-1-okCunoTHeTaH-3 -1 )3 THHU )- S -METHII-4-
0kco-2,3,4,5-rerparuapodenso[b][ 1,4 |okcazenun-3-mi)-4-)eHOKCHIMUKOJIUHAMUIA,

1-209: (S)-N-(7-((3-runpokcu-1,1-nuokcunorueran-3-ui)3THHNT)-5-MeTUII-4-
okco-2,3,4,5-rerparuapodenso[b][ 1,4 |okcazenun-3-mi)-4-)eHOKCUITUKOJUHAMUIA,

1-210: (S)-N-(5-metuin-7-(3-metun-3-(nupponunus-1-mn)oyT- 1 -uH-1-n1)-4-
0kc0-2,3,4,5-terparuapoden3o[b][ 1,4]Jokcazenun-3-mi)-4-HeHOKCUTMKOJMHAMUA,

I-211: (S)-N-(7-(3-(1,1-guokcunornomMopdonnHo)-3-meTunoyT- 1 -uH- 1 -ui)-5-
MeTuI-4-0kc0-2,3,4,5-rerparunpodenso[b][ 1,4]okcazenun-3-mn)-4-
(heHOKCUITMKOIMHAMI 1A,

1-212: (S)-4-6en3un-N-(7-(3,3-numeTunOyt-1-un-1-mi)-5-meTun-4-okco-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-un)-1 H-nmupa3zon- 1 -kapbokcamua;

1-213: (S)-4-6en3un-N-(7-(3-ruapokcu-3-mMeTrnoyT- 1 -un- 1 -m)-5-metnin-4-
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mn)-1 H-nupaszon-1-
KapOokcaMuaa;

1-214: (S)-4-6en3un-N-(5-merun-4-okco-7-(MupuanH-3 - THHWN)-2, 3,4, 5-
teTparuapodenso[b][1,4]okcazenun-3-un)-1H-nupa3zon-1-kapbokcamuna;

1-215: (S)-4-6en3un-N-(5-mernn-4-okco-7-(mupuanH-2-mwidTHHWI)-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-un)-1H-nupa3zon-1-kapbokcamuna;

1-216: (S)-4-6en3mn-N-(7-((3-TuApOKCHOKCETaH-3 - M1 )3 TUHIIT )-5-MeTHIT-4 -
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mn)-1H-nupaszon-1-
kapOokcamMuaa;

1-217: (S)-4-6en3un-N-(5-mernn-4-okco-7-(7-okca-2-a3actupo| 3.5 |HoHaH-2-
wn)-2,3,4,5-terparunpodenso[b][ 1,4]Jokcazenun-3-mi)-1H-nupazon-1-kapbokcamuma,

1-218: (S)-4-(4-¢propbensun)-N-(7-(3-runpokcu-3-mMmetrnoyT- 1 -un- 1 -m)-5-
MeT-4-0kc0-2,3,4,5-rerparunpodenso[ b][ 1,4]okcazenun-3-wmn)- 1 H-mupazon-1-
KapOokcaMuaa;

1-219: (S)-4-6en3mn-N-(7-((1-rugpoKCHLIUKIOOY THIT )3 TUHWIT )-S5 -MeTHIT-4-
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okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mn)-1 H-nmupaszon-1-
kapOokcamMuaa;

1-220: (S)-4-6en3un-N-(7-(3-ruapokcu-3-metunoyT- 1-un- 1 -nn)-5-mernin-4-
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mn)-5-metui- 1 H-mupazon-1-
kapOokcamMuaa;

1-221: (S)-4-(4-¢pTopbensmn)-N-(7-((1-ruapoKCULIUKIOOY THIT )3 TUHII)-5-
MeTm-4-0kco-2,3,4,5-rerparunpobenso| b][ 1,4]okcazenun-3-wmn)-1H-mupazomn-1-
kapOokcamMuaa;

1-222: (S)-4-(4-¢propbensun)-N-(7-((3-ruipoKCHOKCETaH-3 -1 )3TUHII)-5-
MeTm-4-0kco-2,3,4,5-rerparunpobenso| b][ 1,4 ]okcazenun-3-wmn)-1H-mupazon-1-
kapOokcaMuaa;

1-223: (S)-3-(4-pTopbensun)-N-(7-((1-ruapOoKCUIMKIOOY THIT )3 TUHII )-S5 -
MeTuI-4-0kco-2,3,4,5-rerparunpodenso[b][ 1,4]okcazenun-3-mun)-1H-nupazon-1-
kapbokcamuza;

1-224: (S)-4-(4-propbensmn)-N-(7-((2-runpokcucnupo| 3.3 Jrenras-2-
WI1)3TUHUN)-5-MeTun-4-0kco-2,3,4, S-rerparunpodenso[ b][ 1,4]okcazenun-3-mn)-1H-
nupasod-1-kapbokcamuna;

1-225: (S)-4-(4-propbensun)-N-(7-((6-runpokcu-2-okcacmupo[ 3.3 Jrentan-6-
WI1)3TUHWI)-5-MeTu-4-0kco-2,3,4, S-rerparunpodenso[ b][ 1,4]okcazenun-3-mn)-1H-
npason- 1 -kapOokcamuna;

1-226: (S)-N-(7-(3-amuH0-3-MeTunOyT-1-uH-1-1mn)-5-metmn-4-okco-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-mun)-4-(4-propdensun)-1 H-mupazon-1-
KkapOokcamMuaa;

1-227: (S)-4-(4-¢propbensun)-N-(5-meTmn-7-(3-me -3 -(4-MeTUInunepasuH-
1-um)0yT-1-nH-1-1n))-4-0kco-2,3,4,5-rerparugpodenso[b][ 1,4]okcazenun-3-ni)-1H-
npason-1-kapOokcamuna;

1-228: (S)-4-6en3un-N-(7-6pom-5-metnn-4-okco-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-un)-1 H-nupa3zon-1-kapbokcamuna;

1-229: (S)-N-(7-6pom-5-metun-4-okco-2,3,4,5-
terparuapodenso|b][ 1,4]okcazenun-3-mn)-4-(4-propdensmn)-1 H-nupazos-
Ixapbokcammna,;

[-230: (S)-4-6en3un-N-(7-6pom-5-metnin-4-okco-2,3,4,5-
terparuapodenso|b][ 1,4]okcazennn-3-mun)-S-metun- 1 H-nupazon- 1-kapOokcamuna;

[-231: (S)-N-(7-6pom-5-metun-4-okco-2,3,4,5-
terparuapodenso|b][1,4]okcazennn-3-mun)-3-(4-propOensmn)- 1 H-nmupazoamupason-
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1-kapbokcammuna,

1-232: (S)-N-(7-6pom-5-metun-4-okco-2,3,4,5-
terparuapodenso|b][1,4]Jokcazennn-3-mn)-5-(4-propoensmn)-1 H-nupazon-1-
kapOokcamMuaa;

1-233: (S)-5-6en3un-N-(7-((3-runpokcruaszeTuANH-3-11)3TUHII )-S5 -MeTHIT-4-
okco-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-
kapOokcamMuaa;

1-234: (S)-5-6en3un-N-(7-((3-runpokcu-1-meTnnaseTuus-3 -ui)3THHWN)-5-
MeTm-4-0kco-2,3,4,5-rerparuapodenso| b][ 1,4]okcazenun-3-mn)-1H-1,2,4-rpuazon-
3-kapbokcamuna,

1-235: (S)-N-(5-merun-4-oxco-7-(7-okca-2-a3aciupo[ 3.5 |HoHaH-2-11)-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mun)-5-(1-pennnuknonpomun)-1,3,4-
OKCaauasoJ-2-kapObokcamuia,;

1-236: (S)-5-6en3un-N-(5-mernn-4-okco-7-(7-okca-2-a3acnupo| 3.5 [HoHaH-2-
un)-2,3,4,5-terparuapodens3o[b][ 1,4]Jokcazenun-3-mn)-1,3,4-okcaquazon-2-
kapOokcamuna;

1-237: (S)-N-(7-6pom-5-meTun-4-okco-2,3,4,5-
teTparuapodensob][ 1,4]okcazenun-3-un)-4-(2,4- nupropoensun)-1H-nupa3on-1-
KapOokcamMuaa;

1-238 : (5)-4-(2,4-mudropbensun)-N-(7-(3-ruapokcu-3-meTunoyT- 1 -un-1-m)-
5-merun-4-okco-2,3,4,5-rerparunpodensol b][ 1,4 ]okcazenun-3-mun)-1H-nupazon-1-
KapOokcaMuaa;

1-239: (8)-4-(2,4-mudpTopbensmn)-N-(7-(4-runpokcu-3,3 -aumeTunoy - 1 -un-1-
wn)-5-meTrn-4-okco 2,3,4,5-rerparunpodenso| b][ 1,4 okcazenun-3-mn)- 1 H-nupasos-
1-kapbokcamuna,

1-240: Tper-Oytun-(S)-(4-(3-(4-(2,4-nudpropdbensmun)- 14 - nupazon-1-
kapOokcaMuo)-5-meTmin-4-okco-2,3,4,5-rerparunpobenso| b][1,4]okcazenuH-7-mi)-
2,2-numetunOyT-3-un-1-mn)kapdamara,

1-241: (S)-N-(7-(4-amuH0-3,3-aumMeTmnOy - 1 -un- 1 -m1)-5-Metnin-4-okco-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mn)-4-(2,4-nudpropdensmn)-1H-
npason-1-kapOokcaMuaa ruIpoOXIIOpPHIa,;

[I-16: (S)-N-(5-metnn-4-okco-8-(mupuauH-2-un3TuHmN)-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-mn)-4-GeHOKCUTTUKOTMHAMHAIA,

[I-17: (S)-4-(4-unanogenokcn)-N-(8-(3-runpokcu-3-meTunoyr- 1 -uH-1-mi)-5-
MeT-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenH-3 - 1) MUKOJINHAMHUIA,
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[I-18: (S)-4-(4-unanogpenokcn)-N-(7-(3-runpokcu-3-meTunoyT- 1 -uH-1-ui)-5-
MeTm-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenH-3 -1 MUKOJINHAMHU/IA,

[I-19: (S)-4-(4-unanogenokcn)-N-(7-((3-rugpoKcHOKCeTaH-3 -1 )3 THHHI )- 5 -
MeTm-4-0kco-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenuH-3 -1 MUKOJINHAMHUIA,

[I-20: (S)-N-(7-(3-runpoxcu-3-merundyr-1-uH-1-mn)-5-metun-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazennn-3-un)-4-peHIIMUKOTMHAMUA,

[I-21: (S)-4-(3-unanogenokcn)-N-(8-(3-runpokcu-3-meTunoyr- 1 -us-1-um)-5-
MeTm-4-0kc0-2,3,4,5-rerparuapodbenso| b][ 1,4]okcazenuH-3 -1 MUKOJINHAMHUA,

[I-22: (S)-N-(7-(3-runpoxcu-3-merundyr-1-uH-1-mn)-5-metun-4-okco-2,3,4,5-
terparuapodenso[b][ 1,4]okcazenun-3-mi)-4-(4-mMmeTokCcH ) eHUIT ) TUKOJTMHAMHAIA,

[I-23: (S)-N-(7-(3-runpoxcu-3-merundyr-1-uH-1-mn)-5-metun-4-okco-2,3,4,5-
terparuapodenso[b][ 1,4]okcazennn-3-min)-4-(3-mMmeTokCcH( ) eHNUIT ) TUKOJTMHAMHIA,

1I-24: (S)-N-(7-(3-amuHO-3-0KCONpPONHI)-5-MeTHI-4-0KC0-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GHeHOKCUTUKOTMHAMUA,

11-25: (S)-N-(7-(3,3-numerunOyt- 1-un-1-n1)-5-merun-4-okco-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GpeHOKCUTUKOTMHAMUAA,

[1-26: (S)-N-(5-metuin-4-okco-8-(3-okca-9-azacnupo[ 5.5 yHnexan-9-mn)-
2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUTTUKOJTMHAMHK/IA,

[I-27: (S)-N-(5-metun-7-(9-merun-3,9-nuazacnupo( 5.5 Jynnekan-3-mn)-4-
okco-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-3-mi)-4-HeHOKCUITUKOJTUHAMHUIA,

11-28: (S)-N-(5-metui-4-okco-7-(7-okca-2-azacnupo[ 3.5 [HoHaH-2-1m)-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-min)-4-GeHOKCUTTUKOTMHAMHKIA,

[I-31: (S)-N-(5-metuin-4-okco-7-(8-okca-2-a3acnupo[ 4.5 | nexan-2-nn)-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GeHOKCUTTUKOTMHAMHKIA,

[I-32: (S)-N-(7-(3-merokcu-3-meTunoyt-1-un- 1-mn)-5-metun-4-oxkco-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GeHOKCUTTUKOTMHAMHKIA,

[I-33: (S)-N-(7-((6-umanONUpPUANH-2-HIT)3 TUHIII)-5S-MeTHII-4-0KCc0-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-mi)-4-GeHOKCUTTUKOTMHAMHKIA,

[I-35: (S)-N-(7-(3-runpokcunpon-1-uH- 1-mn)-5-metun-4-okco-2,3,4,5-
terparuapodenso[b][1,4]Jokcazenun-3-mn)-4-GeHOKCUTTUKOTMHAMHKIA,

[I-36: (S)-N-(7-(3-(ammeTnnamuHO)pon- 1 -uH-1-un)-S-merun-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-min)-4-GeHOKCUTTUKOTMHAMHUIA, WU

[I-39: N-((3S)-5-meTun-4-okco-7-(muppoauanH-2-UI3TUHINI)-2,3,4,5-

terparuapodenso[b][1,4]okcazenun-3-min)-4-PeHOKCUTUKOTMHAMHAIA.

-83 -



\”/\/C[ Qi ’NH
@)
~~ N

(0]

o~ 3N
~_O NH NN
N

-84 -



[ O
O N CI
QG Dot
\ NH N-N
N
I N cl
(@) N Cl
o) } Q:§
8 NH NN
\v4 N

[ o
N/
\‘l N © ?>—<N§]m
k\/N\¢/[::]: :QT—NH NN
"o cl

Qo L
N
I "% cl
0
H ::Z—&E_<Nj]
\va I o c
N/
<
QL
I 0
N: | ) o ?>_<N§]C
sUeptan
N
N cl

-85-



-86 -



HO

/| o
o 9 y\
7 /\\////J:::[ NH  N-NH
E;I::Lo Z I o
0, N~

-87-



AN

AN

AN

AN

N\

&J@QM
;\l (6] \m

-88 -



o N
o~ 31
N\
}NH n-NH
N
| o

Ho.
0O N~
N
Ho #Z o
0
Ho. Z
o
o QN
}NH \ 7
0
Ho# MY _Q
N\
;27NH n-NH
Ho &
o
o) -
O /NJN
}NH N
HO & ;\l 0
0
o N
o~ 3
N\
Q—NH n-NH
g N
Z NN

A0 /| O
HO” 0 O>_</N\N
kNH NJ
N
/| 0

N\

j\HO
4 (@]
DY
z7 "z
‘2/
T

HO /| O
o)
o 0, N=
N W
P o)
HO / e}
o N
o *(\@
e
j\z<NH n-NH
Ho Z N
o)

-89 -



N
)
O, N=
HO Q 0 \ /
NH
N o
[ o
cl
0, Nx
o}

HO™ QA Ns
S O
NH N~
N
| o
Q N=
HO % 0 \ /
NH
N 0
I o
cl
Q. N
0
Q—NH N-NR,
HO 4 ;\l 0

o Q. N=
:Z—NH \_/
o)
HoZ S -*<:>
DsC CDy
O, N
0 \\‘/\©
}—ﬁ
Q—NH n-NH
HO 4 ;\l O
DsC CD;,
Q N\KAT::]
QINH \-NH
HO. 4 ] e}
Q o{\@
O >—< [
Q—NH NN
HO 4 }\l O
O,
HO

4
~= o)
ii?;

-90 -



AN

HO.

q Z
~o Z
(0] N~
° W@
Q—NH =
HO 4 I«\l )
N\
}NH n-NH
HoZ N
Ho. A
F
N\
Q—NH n-NH
Z
Ho_# 0

-91 -



0
:z—NH N
HO 4 ;\l o}
HO

S
HN [lii Z /I ©
F
:lz—NH -NH
i P Y
:QTNH NT

o)
Q
:QE—NH N-NH
HO // )N o)

ABEET
BeR

&Q
O

o~ 34
:z—NH NZ
HO N

AN
o

NH N
HO. 4 ;\l 0
N\
Q—N\_ N-NH
Ho Z o
o ~
o} }—«<\g/\W::]
NH N~
HO. Z ;\l o)

p
F
o O, Nx
S
NH N-NH
= N
O N-
O~ < ]
:lz-NH NZ
Z N
O N
o
NH N-NH
Ho. ’/P 5
F
o N
O —
NH  N-NH
= N
HO _Z
)O

92 -



O, Nx
HO ™
N
)
O, N
O —
}Mm
Q704
\/(:( }H -
(@) N
o QT/\\[::)
N\
e
p N
=
g Y
N

HO [ 0] N=
&@o NM
)

N=

0,
o)
kNH
A N
HO =z / o)

N\

zZ 0

Y
Z

o

O}NH \_7
HO N o—@—F

N\

AN
~z @]
o'
T
=
o N
.

HOWRO‘
/@ k A
\%M

Si /IO
/ \
o)
N O
Q—NH
)
%
0  N=

N\

zZ o

8y
z

[%j\\

HO

-93-



HO

HO

HO

HO

-94 -

AN

AN

AN

N\

AN



0 N=

o)
}NH \ ¢
HO 4 ;\l O@F
o 0. N=
’ @
;| O

A

AN

HO

PeRcaty
/CQ%

}NH \_¢
HO. 4 ;\l o) O@

O/@FQ

o O N=—
Q,HNH \ /
(@]
Ho Yo @
o QA N=
Q—NH \_¢
o—g >—F
HO. & P‘ o)
F
0
o QN=
F
G
o)
HO Z ;\l e}
o

\ 7/
NH
CN/@E /Nlo_ )
O, N=
\_/

A
o

{@? o
o/@ﬁ HQ

-95-



o 0O N=
}NH \ 7/
%EZ[N ain Yy
O
o (@) N=
Q‘NH \_7
/ozg@ Mo °
O
o 5_/
NH
%@(,Q; °
0
o) R N=
\ 7/

- 96 -



HO

Iz

\ 7/
NH
{Cﬂ? -0
N
H

AN

zZ o

T
=

07X

okNH \_¢ C

o7~

HO

I=

HO

o QA N=
X
0 F
4 N
o 0 N=
kNH\/
)
#=Z }“O
. O N=
}NH\/
o
=7 }“o

HO

HO

HO

HO

HO

-97-

I=

Iz

Iz

AN

N\

N\

N\



A
2
é\

AN

H
30
o :Z—NH
> 6}
HONO/%C:[/N 0 @
0]

A

- o]

24
=

<oj\

NH>

-98 -



FSC/&O
o 0. N=
}NH \ /
0
Ho N
o 0. N=
}NH \_/
0
Ho Z N No
0
o 0 N=
}NH \_¢
o—< >
0 Z /N 0o
N
H

o 0 N=
Q—NH \_7
o
Ho. F /N 0 @
N
F3C/g0
° 0. N=
}NH \ /
o
Ho. Z N o
o 0. N=
Q—NH \ /
0
Ho. N o
0

-99 -



N N
T P O N= T VL o N=
j—NH \_7 VT W
o 0 N= o Q. N=
}NH \ Q—NH»_Q
0 <)
P aet ) e %
o) 0
o Q N= o 0] N=
} \ ¢ l_ w
NH NH
Hzr\‘j:'(o%@ T 04< > HZ]\I‘/O Z(C[/N 5 OA< >
o <y ° %
o Q. N= o Q. N=
}NH \_7 :Z—NH \_7
o) o
PO A S SO g e
o) o)
0 AN= o Q. N=
}NH \_7 Q—NH \_7
HO. 7 /N 0 o~ HO 3 }\l O o~
o o

Ho. FZ

0 O N=
el
) o .

s [LE
- i mﬂw
A, v
o 2F N,
e :{f ~ r

#
Y BemsoncvishOHOERT EHCTIOTE

Q. N=
o] /(:[:2"\“—'»_@04@“3
o) z
Ho)l\/\lor - o
O O)_{‘jz
NH \_7
%@? O
N
N

- 100 -




Q N=

NH,
° o0 N=
T W/
R )
o /I ©
NH,
o @) N=—

0 }NH \W
o AL o
HO" O !

0. N=

NH,
X \N O QO N=
j NV W/
o o—@ .HCI
o Q. N=
}NH \_/
%Q e
N
Fgc)
Q. N=

- 101 -



c FZ N
[ o

-102 -



O D
Q
o) 7 N\
kNH_
Wt o~
O I
F
o N

o AL SSE

SR
o R0
L0

NH2
CF,CO,H

OQ—OM:\?
NH =
O
o O
OH
NH =
&N%@ E\JQ; O_Q
OH
NH —
: Q/Q& o
> e
OH
o oy_Q
NH —
o O
3 OH
Oko@
NH — C
OQ/Q/N © °
O
A

-103 -



o)
o) 7\
kNH =
N, oD
N
—N
\=N
O}O 7\
NH —
et AT TO
o] R /N\
F Q—NH =
T = O
o N
o) 7\
;E—NH =
&
& }“ 5
(‘N
v
O
o) 7\
QfNH —
o]
o2 W, &)
o”s“o
o N
o) 7\
}NH =
0
o2 N, &
S
1]
o}
O N
o) 7\
}NH —
)
HO 4 ;\l o)
o”S“o
N
0 R 7\
}NH =
o~

o)
(@)
0 7\
Q—NH —
o~
HO. 4 [':\l 0
255
O 0
o N
o} 7\
;2<NH =
o)
o2 WA O
)
1
o)
(@) N
o) 7\
Q—NH —
o~
HO 4 ;\l 0O
N
O 0
R \

-104 -



0 7\
}N”_O
o)
Z I,
0
o)
Dl
N™ TN
H <
"
OH
\ o

i
T
j T
é

0] N
0]
o)
DERS
Yz N =
~~ I °
L
N
O
0
})L
7 N =
~" o
LN
0}
O
})L
(0] // ;\j e} =
OH

6}
O
o)
o)
DRl
pZ N =
~~ I 0°
@
N
o]
O
DElRS
G N =
~" /o
LN
0
O
DERS
(0] // ;\j O =
OH

-105 -



- 106 -



o
e
7z Nz‘H
2N>/i:(/ 0

F

0 0
Q_NJ\ ,
\@“/@(P Y H

| 0
e
OS5
\@ j‘““'* 2o

Rse

-107 -



0
© /J\T/N
}H -
N-NH
Ho Z N o
N
H
0
o~ A
N~NH
Ho Z N Yo

o N F
Oy N
XN AN ;
° et
o7 W F
HC|
H,N \
YNNG b
Pgiﬁfj/\(f:L
o7 Jw F
N

7\

- 108 -

H N—NH
Ho Z N Yo
N
H
0
N\ A
N~NH
HoZ N Yo
N
|
0
\ 00 N~
N

/7._
o
T



OH

o)
OH
o 0 —
\
}NH N /
Z N
=Z N
OH
0
HO” QN S
N 9 N\ / CN
NH N
N
/] O
o_
O —

AN

zZ o

T
€

/| O
OH
/
0
Oo_
\
}NHN/
=
=z ;“o

OH

o)
OH
o 0 —
\
;2<NH N /
Z N
=Z o
OH
0
HO” N S
N o \ / CN
NH N
N
/] O
O_
O —

A\
-~z o
29

OH

N\
~z o
T

OH

- 109 -



-110 -



) )
o~ 30 ~ 340
\ N\
kNH N / Q—NH N /
Z N 7 N
LN
CN

~
LN
CN
2V, av,
N \
}NH N—7 Q—NH N—7
Z Z
Z "o Z ' o
OH OH
aV, )
~ 340 ~ 340
\ \
Q—NH N—7 }NH N—7
Z Z
Z N % Z ' o

AN

°@© "Wiﬁo@
0 0
Q—NH }\1 / Q—NH \N /
! o 7z 1o
NH

NH

B HexOTOpPBIX BapUaHTax OCYLIECTBICHUS OJHO WK O0Jiee COeNMHEHUI MOTYT ObITh
BKJIFOUEHBI B ()apMaLeBTHUECKYIO KOMIIO3HILIUIO WIIN JIEKAPCTBEHHOE CPEACTBO, & B HEKOTOPBIX
BApUAHTAX OCYLIECTBICHHS COCAMHEHNE HITH COSIUHEHHS MOTYT HaXOIUTHCS B (hopme
UCXOTHOTO COSAMHEHUs WITH (papMaLieBTHYECKH PUEMIIEMON COJIH, cTepeonszomepa, N-OKcuaa,
TayTOMEpa, THAPATA, COJbBATA, M30TOMHOIO aHAJIOra WK TpoJiekapcTea. PapmarieBTHUeCKas
KOMITO3ULHSI OOBIYHO BKJIOYAET MO MEHBIIEH Mepe OJIUH JOTIOJIHUTEIIbHBIN KOMITOHEHT,
OTJIMYHBIN OT PACKPBITOTO COENUHEHHsI HJIH COCTUHEHUH, TaKOH Kak (papmManeBTHIecKu
NPUEMIIEMOE BCIIOMOTATENIbHOE BEIECTBO, aIBIOBAHT, JOMOJHUTEIbHBIA TEPANIeBTHUECK I
areHT (OMUCAHHBIN B CIIEAYIOIIEM pa3zelie) Wid JIFOOYI0 UX KOMOUHAIIHIO.

@dapmMaLeBTHUECKH IPUEMIIEMBIEC BCTIOMOTATEIbHBIE BEIIECTBA MOTYT OBbITh BKJIFOUEHBI B
bapmareBTHUECKHE KOMIIO3HLINK TSl PA3JIMYHBIX LeNIeH, HapuMep, AJisl pa30aBieHusI
apmMareBTHIECKON KOMITO3ULIUH ISl AOCTABKH CYOBEKTY, It 00IerdeHus nepepaboTKu
COCTaBa, JIsl MPUAHUS COCTAaBY OJIArOTIPUSITHBIX CBOWCTB MaTeprala, Jisi 0OJIerdeHus

IVCTIEPTUPOBAHMS U3 YCTPOICTBA JOCTABKH, AJIsl CTAOMIIN3ALUH COCTaBa (HAIpUMED,
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AHTHUOKCUAAHTBI WK Oydepbl), s IpUAAHUS MPUSTHOTO WK MPHUATHOTO BKyCa UIIN
KOHCHUCTEHLIMU COCTaBY, HJIH TOMY Mo00HOro. PapmareBTHIeCKH pUeMIIeMble
BCIIOMOTaTeibHOE(bIe) BELIeCTBO(a) MOKET BKITOUATh (hapMaLleBTUYECKU TPUEMIIEMbIN
Hocurenb(#). [IprMepsl BCIOMOraTeIbHbIX BEIIECTB BKIOYAIOT, HO HE OIPAHUYHBAIOTCS UMU!
MOHO-, M- U TIOJIMCaXapHU/Ibl, CaXapHbIe CIIMPThI U IPYTHe MOJIHOJIBL, TAKHE KaK JIAKTO3a,
IJII0K033, pauHO3a, MEJIe3UTO34, JIAKTHTOJI, MAJIBTHT, TPErajio3a, caxapo3a, MaHHHUT, KpaxMa
WIN X KOMOMHAIMH; TOBEPXHOCTHO-aKTUBHBIE BELIECTBA, TAKHE KaK COPOUTHI,
nudocaTHIMIXONUH U JIEHUTHH, 00beMOo00pa3yoIIre BelecTsa; Oydepsl, Takue Kak
docdarublii 1 uuTparHBI Oyepbl, aHTHAATe3UBBI, TAKUE KaK CTeapaT MarHus, CBSI3YIOIINe
BEILECTBA, TAKME KAaK Caxapubl (BKIIIOYAs TUCAXaPU/IbL, TAKHE KaK caxapo3a U JIAKTO03a),
nomcaxapubl (Takye Kak KpaxMaibl, HeJUII0JI03a, MUKPOKPHCTAIUINYECKas LIEJITI0JI03a,
HPOCTBIE H(PHUPBI LEIUTFOJIO3bI (TaKHe KaK THAPOKCUIIPONMIILIEIITION03a), KEJTATHH,
CHUHTETUYECKHE MOJMMEPHI (TaKKe KaK MOJHMBUHWITHPPOIUIOH, MTOJTHATKUISHIJINKOIH);
HOKPBITHS (TaKHe KaK IPOCThIE S(UPHI LEJUTFOJIO3bI, BKIIOYAst

I'UAPOKCUIIPONMIIME THIILIEIITIONO3Y, HIEJUIaK, 3eUH KYKYPY3HOTro OeJKa U JKeJaTHH);
AHTHAJTre3MBHBIE BELIECTBA (TaKHUe KaK YHTEPOCOITOOMIBbHBIE TOKPBITHS); Pa3pbIXJINTENH (TaKkue
KaK KPOCITIOBHJIOH, CIINTAasl HATPUH-KapOOKCHMETHIILIEIUTIONI03a U TIIMKOJISAT KpaxMalia HaTpust);
HAIOJIHUTEN (TaKue KaK JIByXOCHOBHBIN (oc(aT KaJbLUs, PACTUTEIbHBIC JKUPBI U MACJa,
JIAKTO3a, Caxapo3a, MIF0K03a, MAHHUT, COPOHUT, KapOOHAT KaJIbIIMs i CTeapaT MArHU);
apoOMaTHU3aTOPbI U TIOACIACTHTENHN (TAKHE KAaK MsITa, BULIHS, aHUC, TIEPCUK, aOPUKOC HITH
JIAKPHILIA, MAJIMHA U BAHWIIb, CMA3bIBAIOIINE BEIIeCTBA (HAPUMeEp, MUHEPAJIbI, HATIPUMED, TaTbK
WIH TUOKCH KPEMHHS, JKUPBI, HATTPUMED, PACTUTENbHBIN CTEAPHH, CTeapaT MarHus HIIH
CTeapuHOBAasi KHCJIOTa); KOHCEPBAHTHI (HATIPUMEp, AHTHOKCUAAHTBI, IPEICTABICHHBIE
BUTaMUHOM A, ButamuHOM E, Butamuuom C, peTHHIITIATBMUTATOM H CEJIEHOM,
AMUHOKHCJIOTaMH, TIPEICTABICHHBIMH LINCTENHOM U METHOHMHOM, JINMOHHOM KHCJIOTOH U
LIUTPATOM HaTpusi, mapabeHaMu, Ha puMepe MeTrnapadbeHa u nmponminapabeHa); KpacuTelH;
KOMITPECCUOHHBIE CPENICTBA; 3MYJIbraTOPbI; HHKATICYJIHPYIOLINE areHThI; 1eCHbI, TPAHYJISTOPHI,

U UX KOMOUHALIUU.

B. Kom0unanuu TepaneBTHYeCKHUX areHTOB

CoenuHeHus1, ONUCAaHHbIE B JAHHOM JOKYMEHTE, MOXHO HCIOJB30BaTh O OTAEIbHOCTH,
B KOMOMHALINH JIPYT C IPYTOM, B OTHEIBbHBIX (PapMALEBTHUECKIX KOMITO3ULIMSIX, BMECTE B
OIHOM (papMarleBTUYECKOM COCTaBE, WIIM B KAUECTBE OTIOJIHEHUSI, WJIH B COYETAHUH C IPYTHMHU
yCTaHOBJIEHHBIMU MeTofamu JieueHus. CoeHeHne WM COeIMHEHUs WM KOMITO3ULIUS,

coeprKalasi CoequHeHne (MM COETUHEHHS), MOJKET OBbITh BBEI€HA OTHOKPATHO MJIH
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MHOTOKPAaTHO. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHUS COSAMHEHHS IO HACTOSIIEMY
M300pETeHHIO MOKHO HCIIOb30BaTh B COYETAHUH C IPYTUMH TepPANeBTHUECKIMU areHTaMH,
MOAXOSILIMH JIJIsI JISYSHHUS] PACCTPONCTBA WJIH COCTOSIHUS. DTH APYrHe TeParneBTHYECKHUe
areHThl MOYKHO BBOIUTh OJTHOBPEMEHHO, TIOCJIEIOBATENBHO B JIFOOOM MOPSIIKE, TEM Ke
crnocoOOM BBEIEHHSI WJIH IPYTUM MyTEM, YTO U COSTUHEHUsI, PACKPBIThIE B HACTOSIIIEM
nokyMeHte. [l mocaeoBaTeIbHOrO BBEIEHHUS COeUHEHNE(s) U TEPAIIeBTUIECKOE CPeaCTBO(s)
MOKHO BBOZIUTb TAKHM 00pa3oM, 4TOOBI MEPUO NEHCTBHSI [0 MEHbLISH Mepe OTHOTO
COETMHEHUS M TePANEeBTHYECKOTO CPEACTBA MEPEKPHIBAJICS C MIEPHOIOM ASHCTBHS 10 MEHbILEH
Mepe OJTHOTO JPYroro COeUHEHUs U/WIIH TepaneBTHYeCKOro areHTa. B minmocTpaTuBHOM
BapUAHTE OCYIIECTBJIEHUS] KOMOMHALINY, COZIeprKallell YeThIpe KOMIIOHEHTA, 3¢ (EeKTHBHbIH
NIepHOA BPEMEHU BBOAMMOIO MEPBOrO KOMIIOHEHTA MOKET MEPEKPbIBATHCS € 3 () EKTUBHBIMU
NepHOAaMH BPEMEHH BTOPOT'O, TPEThEro U Y€TBEPTOrO KOMIIOHEHTOB, HO 3 eKTHBHBIE
HIePHO/bI BpEMEHH BTOPOTO, TPEThEr0 M Y€TBEPTOrO KOMIIOHEHTOB HE3aBUCHMO APYT OT APyra
MOT'YT IIepECeKaThCsl WIIN HE TePeceKaThCs IPYr ¢ ApyroM. B apyromM niutrocTpaTnBHOM
BAPUAHTE OCYIIECTBICHUS] KOMOWHALINY, COAEpIKaIeil YeThIpe KOMIIOHEHTA, NePUOJ JeHCTBUS
IIEPBOrO BBOAMMOI'O KOMIIOHEHTA IEPEKPBIBAETCS C TIEPHOIOM ACHCTBUS BTOPOTO KOMIIOHEHTA,
HO HE NIePHOIOM ACHCTBUS TPETHETrO UM YETBEPTOro; 3 (PEeKTUBHBIN TEPUOJ BPEMEHH BTOPOTO
KOMITOHEHTA MEePEKPhIBACTCS C MEPHOIOM EHCTBYSI IEPBOTO U TPETHEr0 KOMIIOHEHTOB; U

3¢ PeKTUBHBIN TIEPUO] BPEMEHH YETBEPTOrO KOMITOHEHTA TIEPEKPBIBAETCS TOJIBKO C TIEPUOIOM
IeNCTBHSI TPEThEro KOMIIOHEHTA. B HEKOTOPBIX BapuaHTaxX OcyliecTBiIeH s 3P PeKTUBHBIE
NIepHOJIbI BpEMEHH BCEX COEIMHEHUI W/IITH TePArleBTHUECKHX areHTOB MIEPEKPBIBAIOTCS APYT C
IPYTOM.

B HeKOTOpBIX BapHAaHTAaX OCYINECTBICHUS COSTUHEHHS BBOST C APYTUM
TepareBTUUECKHM CPEICTBOM, TAKUM KaK aHAJbIeTHK, aHTHOMOTHUK, AaHTUKOATYJISIHT, aHTUTEJIO,
MPOTHBOBOCIIAIUTEIBHOE CPEICTBO, UMMYHOAENPECCAHT, aTOHUCT I'YaHUIATLHKIIA3bl-C,
CTUMYJIATOP KHMIIEYHOH CEKPeLrH, MPOTHBOBUPYCHOE CPEICTBO, MPOTUBOPAKOBOE CPENCTRO,
NPOTUBOIPHUOKOBOE CPEACTBO MIIM UX KOMOMHAIWMS. [IpOTHBOBOCTIAIUTEILHOE CPEICTBO MOKET
OBbITb CTEPOMIHBIM UM HECTEPOUIHBIM MPOTHBOBOCHIATUTEIBHBIM CPENCTBOM. B HEKOTOpPBIX
BapHAHTAaX OCYLIECTBIICHHS] HECTEPOUAHBIN MPOTHBOBOCIAIUTEIbHBIN areHT BHIOpaH M3
AMUHOCATUIIMIIATOB, HHTHOUTOPOB LIUKJIOOKCUTEHA3bI, TUKJIO(pEHaKa, SToAoNaKa, HaMOTHINHA,
denonpodena, paypbunpodena, keronpodeHa, keTopoyiaka, HoynpodeHa, HHIOMETALINHA,
mekJiopernamara, MmepeHaMOBOI KHUCIIOTHI, MEJIOKCUKaMa, HAMOYMETOHA, HATIPOKCEHA,
OKCamnpo3MHa, MUPOKCHKaMa, CalibcaiaTa, CyJIMHAaKa, TOIMETHHA WK UX KoMOuHauuu. B
HEKOTOPBIX BAPHAHTAX OCYILECTBJICHHS] HIMMYHOETPECCAHT MPEICTABISAET COOOM

MEpKAaITOIyPUH, KOPTUKOCTEPOU, ANKHIUPYIOIIUI areHT, HHTHOUTOP KaJIbLINHEBPHHA,
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UHruOUTOp MHO3MHMOHO(pOChaTaernAPOreHas3pl, aHTUIMM(POLUTAPHBIA TIOOYJIHH,
AHTUTHMOLIUTAPHBIN TJIOOYJIMH, aHTUTEJIO MPOTUB T-KJIETOK MK UX KOMOHHaLH0. B ogHOM
BapUAHTE OCYIIECTBJICHUS AHTUTEJO MPECTABISET COO0M nHpIMKCUMAa0.

B HEKOTOpBIX BapHAHTAaX OCYILECTBICHUS HACTOSIIUE COSAMHEHUS MOKHO HUCTIONIb30BATh
C MPOTHBOPAKOBBIMHU HJTH LIUTOTOKCHYECKUMH areHTaMu. Pa3iiyHble KJacChl MPOTHBOPAKOBBIX
Y IIPOTUBOOIYXOJIEBBIX COEAUHEHHIH BKJIIOYAIOT, HO HE OTPAHUYUBAIOTCS MMH, AKHIHPYIOIINE
areHTbl, aHTUMeTadouThl, UHrHOUTOpBI BCL-2, ankumnonnbl OapBUHKA, TAKCAHBI, AHTHOUOTHUKH,
(bepMeHTbI, LUTOKUHBI, KOOPAMHALOHHbBIE KOMIUIEKCHI TUIATHHBL, THTHOUTOPBI TPOTEACOM,
3aMeIeHHbIe MOYE€BHHBI, HHTUOUTOPBI KMHA3, TOPMOHBI U aHTArOHUCTHI TOPMOHOB U
THIOMETHINPYIOLINE areHThl, HanpuMep HHrHouTopel DNMT, Takue kak a3auTuanH 1
neuutaObuH. [IprMepbl ATKUIMPYIOIUX areHTOB BKIIFOYAIOT, O3 OrpaHHYeHUs], MEXJIOPOTAMHUH,
ksodochamun, udpochamun, Menadanat, XJI0pamOyHI, STHICHUMUHbI, METHIMEIAMHHBI,
ankuncynbdoHatsl (Hampumep, OycynbhaH) u KapMyCTHH. TUNHYHBIE AaHTUMETAOOIUTBI
BKJIIOYAIOT, B KAYECTBE MIPUMEPa, HO HE OTPaHHYUBASICh STHUM, aHAJIOT (OJTHEBON KUCIOTHI
METOTpPEeKCaT; MUPUMHINHOBBII aHAJIOT (hTOpypalmia, IUTO3HHA apOUHO3U/T; Ty PUHOBBIE
AHAJIOTY MEPKAIITOIYPHUHA, THOTYaHUH U a3aTHONPUH. THITHYHbIE aJKUIOUB! OapBHHKA
BKJIIOYAIOT, HAIIPUMEP, HO HE OTPAaHMYUBASCh MU, BUHOJIACTHH, BHHKPUCTHUH, AKJIUTAKCEN 1
kosmxuuyH. [IpuMepbl aHTHOMOTHKOB BKIIFOUAIOT, B KQUECTBE MPUMEpPA, HO HE OrPaHUYEHHS,
akTHHOMUIMH D, nayHopyOuuuH u Oineomuiiun. MiurocTpaTuBHbIi npuMep GpepMeHTa,
3¢} EKTUBHOTO B KA4eCTBE MPOTUBOOIYXOJIEBOT0O areHTa, BKJrouaeT L-acnaparunnasy. [Ipumepsr
KOOPAHMHALIMOHHBIX COEMHEHHI BKJIIOYAIOT B KAUeCTBE MPUMEPA, HO HE OrPaHUYEHHS,
LMCIUTATHH U KapOoriatiH. TUnYHbIe TOPMOHBI M COEMHEHUsI, POICTBEHHbIE TOPMOHAM,
BKJIFOYAIOT, B KAYECTBE MMPUMEPA, HO HE OTpaHHUEHMS, aAPEHOKOPTUKOCTEPOHIbI IIPETHU30IOH U
JIEeKCaMeTa30H; UHIMOUTOPBI apoMaTa3bl aMHHOTIIIOTETUMUT, POPMECTAH M aHACTPO3OJT;
NPOTECTHHOBBIE COETUHEHHSI THAPOKCUIIPOTeCTEPOHA KalpoaT, MEIPOKCUIIPOTECTEPOH; 1
AHTHICTPOTEHHOE COSTUHEHNE TAMOKCHU(]EH.

OTH 1 Apyrue NoaxosIye MPOTUBOPAKOBBIE coennHeHus onucanbl B Merck Index, 13-e
m3a. (O'Neil MJ et al., ed.) Merck Publishing Group (2001) u Goodman and Gilman's The
Pharmacological Basis of Therapeutics, 12-e uznanue, Brunton LL ed., rnaser 60-63, McGraw
Hill, (2011), o6a 13 KOTOPBIX BKJIFOUEHBI B TAHHBIN JTOKYMEHT IOCPEICTBOM CCBUIKH.

Wnunumyma6, koTopsiii peanusyercs kak YERVOY® ot Bristol-Myers Squibb, siBistercs
onauM CTLA 4 aHTUTEN, KOTOPBIE MOTYT OBITh HCIOJIb30BaHbI B KOMOMHALIMK C OMHCAHHBIMU B
JaHHOM JOKYMEHTE UHTHOUTOPaAMH.

Jlpyrue XxuMHOTEpaneBTHYECKHE areHThI Il KOMOUHALIMH BKJIIOYAIOT

HUMMYHOOHKOJIOTUYICCKUE ar€HTbl, TAKUE KaK I/IHFI/I6I/ITOpI:>I KOHTPOJIbHBIX TOYUCK, HAITPUMED,
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uarnouropel PD-1, Takue xkak HuBoMyMad u namoOponnsymad, u uaruoutoper PD-L1, Takue kak
nembponuzymad, MEDI-4736 u MPDL3280A/R(G7446. JlonOHUTEIbHBIE HHTHOUTOPBI
KOHTPOJIbHBIX TOYEK JJIs1 KOMOMHAIINH C PACKPBITBIMHU B JAHHOM JIOKYMEHTE COSIMHEHUSIMHU
BKJIFOYAIOT areHTsl npotuB LAG-3, Takne kak BMS-986016 (MDX-1408).

JlonogHUTENbHBIE XUMHOTEPAIIEBTUIYECKHUE CPEACTBA ISl KOMOMHALIUU C PACKPBITHIMU B
HACTOSIIIEM JJOKYMEHTE HHIMONTOPaMH BKIIIOUAIOT cpencTsa npotuB SLAMFE7, Takue kak
I'YMaHU3HPOBAHHOE MOHOKJIOHAJIbBHOE aHTUTENO 3J10Ty3ymMad (BMS-901608), cpenctsa npotus
KIR, Takne kak MOHOKJIOHaIbHOE aHTuTeNo npotus KIR mupunymad (BMS-986015), u
cpenctea npotuB CD137, Takue Kkak MOJIHOCTBIO YEJIOBEUECKOE MOHOKJIOHAIBHOE AHTUTENIO
ypenymad (BMS-663513).

PackprITble B HACTOSAIIIEM AOKYMEHTE COEIMHEHUSI TAK)KE MOTYT OBITh YCIELTHO
ucnons3oBanbl ¢ CAR-T-repanusmu. [Ipumepamu 1ocTynmHON B HACTOsILEE BPEMsI TEPAITUU
CAR-T sBRsitOTCS aKCHKAa0TAreH LIFJIOJIEYLIeN U THCATSHIICKIIeYIIe.

JlononHUTEIbHBIE AaHTUNPOIHU(EPATHBHbBIE COSTUHEHNUS], IPUMEHUMbIE B COYETAHUU C
COeTMHEHUSIMH TI0 HACTOSIIIEMY H300PETEeHHIO, BKIIFOYAIOT B KAUY€CTBE MPHMEpPa, HO He
OTpaHMYEHUs], AaHTUTEJIA, HAIIPABJICHHbBIE IPOTHB PELIENTOPOB (hakTopa pocTa (Harmpumep,
nporus Her2); u nuTokuHbl, Takue Kak HHTEpGEpoH-0 1 uHTEp(epoH-y, nHTepIeiknH-2 1 GM-
CSF.

JIOoNOJHHUTENbHBIE XUMHOTEPAEBTUYECKUE aT€HThI, IPUMEHUMbBIE B COUETAHHH C
COEMHEHUSIMH TI0 HACTOSIIEMY N300PETeHHUIO, BKIIFOUAIOT HHTHOUTOPBI IPOTEACOM, TAKUE KaK
oopre3omuO, kapdunzoMud, Mapu3oMuod U T. TI.

ITpumepsl HHTUOUTOPOB KMHA3, KOTOPbIE MOYKHO MCIIOJIb30BATh B COYETAHUH C
ONUCAHHBIMH B HACTOSIIIEM JOKYMEHTE COSTUHEHUSIMHU, OCOOCHHO IPH JICUCHHH
3JI0KAQUYECTBEHHBIX HOBOOOPA30BaHMM, BKIIIOUAIOT: HHTHOUTOPHI Btk, Takne kak nuOpyTHHUO;
uarnouropel CDK, Takue kak nandorukiand, narudutopsl EGFR, Takue kak adaTuamo,
3pioTHHUO, TeUTUHUO, TaTaTHHUO, OCUMEPTUHUO U BaHIEeTUHUO, MHrHOUTOpBI Mek, Takue Kak
TpameTnHnO; HHrHOUTOPHI Raf, Takue kak nabpadenud, copadenud u semypadenuo;
unruouTopel VEGFR, Takue kak akCUTHHHO, JIEHBATUHUO, HUHTENAHUO, Ma30naHuo;
uarnouropel BCR-AbI, Takue xak 603yTnHuO, 1a3aTnHUO, IMATUHHO ¥ HWJIOTHHHUO,
uarnouropel FLT-3, Takre kak ruiTepUTHHUO M KBU3apTUHUO, MHTHOUTOpPBI P13-kMHA3bI, Takne
Kak uaenanucud, nHruoutopsl Syk, Takue kak pocramatunn®; u naruouTopsl JAK, Takue kak
pykconmuTHHUO U deapaTuHuo.

B npyrux BapraHTax OCYIIECTBIIEHHS BTOPOE TEPANIEBTHUECKOE CPEACTBO MOXKET OBIThH

BBIOPAHO 13 JTIO0OT0 U3 CIEAYIOLIEro:
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aHaJIbreTHKU-MOPGUH, peHTaHmIII, THAPOMOP(OH, OKCUKOIOH, KOJIEHH, alleTaMUHO(EH,
THIPOKOAOH, OynpeHopduH, Tpamanon, BeHinadakcuH, GIynmupTHH, METTIEPUANH, TIEHTA30LIVH,
IEKCTPOMOpPAMU, TUMTUIIAHOH,

AHTUOMOTUKH-aMHHOTJIMKO3H/IbI (HAIPUMEp, AMUKAL[H, TEHTAMHLIMH, KAHAMHULIUH,

HEOMMUIIVH, HETWIMHLIMH, TOOPAMULIH U TTAPOMULIMH), KapOareHeMbl (HalpuMep, 3pTarieHeM,
JOpUIIEHEM, UMUIIEHEM, LINJIACTATHH U MepOoIieHeM), 1ieajoCOpUHbI (Hampumep,
uedanpoxcw, uedasonnH, nedanotud, uedanexcun, nedaxiop, uehpamanaod, nedhOKCUTHH,
uednposmi, nedpypokcum, epukcum, nepaunaup, nedhauropeH, uedomnepason, uehoTakcuMm,
uedronokcumM, nedrazuaum, nepTudyTeH, HeGTU30KCHM, HePTPHAKCOH, LehenuM 1
repobunpoI), raMKonenTH bl (HarpuMep, TeMKOIUTaHUH, BAHKOMHLIMH M TEJNABAHIINH),
JIMHKO3aMUAbI (HarpuMep, KIMHIAMULIMH U UHKOMHU3HUH), JIUIONENTH B! (HapuMeD,
JANTOMULIVH ), MAKPOJIHIBI (A3UTPOMULIMH, KJIAPUTPOMHLIMH, AUPUTPOMHLIUH, SPUTPOMHIINH,
POKCUTPOMHLIMH, TPOJCAHAOMULINH, TETUTPOMHULIMH U CIIEKTHHOMHLIMH), MOHOOAKTaMbl
(Hanpumep, a3TpeoHaM), HUTpodypaHsl (Hanpumep, GypasonuaoH U HUTPOPYPAHTOHH),
NEeHUIWUTHHBI (HarpuMep, aMOKCULIMJUINH, aMITULMJUINH, a3JI0LMIUIHH, KapOeHHLINILUIHH,
KJIOKCALMJIIMH, TUKJIOKCALVILINH, (DIIYKIOKCALMIIIIMH, ME3JIOLMIUINH, METULIMJUINH,
Ha() LIMJITMH, OKCALWJIIMH, MEHUIUINH G, TEeHUIWIUTNH V, MUNepaLUINH, TEMOLMIUTUH 1
TUKAPLUJLUINH ), KOMOUHAIIMH MEHULIUUIMHOB (HarpUMep, aMOKCULIMJLTMH/KJIaBY JIaHAT,
AMITULIMJUTHH/ CyIb0aKTaM, MUIMePalMUTHH/Ta300aKTaM U THKAPLMJUTHH/KJIaBYJIaHAT),
NOJIMITENTH BT (HarpuMep, OauuTpaLnH, KOJUCTUH U IOJMMUKCHH B), XHHOIOHBI (Hampumep,
UIPOQIOKCALIMH, SHOKCALIMH, TaTU(IOKCALMH, JeBODIOKCAINH, JJOMe(IOKCAIIH,
MOKCH(DIIOKCAIIH, HATUANKCOBAsI KUCJIOTA, HOP(IJIOKCALMH, O(IIOKCAINH, TPOBa(IOKCALIUH,
rpenadaokcanny, cnap@aokcanud U TeMadaokcauuH), CyiabpoHamMuael (HanpuMep, MapeHm,
CyIb(OHAMHUIOXPU3OUIUH, CYJIb(aleTaMul, CyabhaanasuH, cyibdanuasun cepedpa,
Cyab(haMeTH301, CyJIbhaMeTOKCa30, CyJIbhaHuIaMuI, Cyibdacalia3uH, CyIb(hU30KCca30l,
TPUMETOIPUM U TPUMETONPUM-CYIb(HAMETOKCAKC30JT), TETPALIMKIMHBI (HarIpuMep,
JIEeMEKJIOLMKIINH, JOKCULIUKINH, MUHOLUKIINH, OKCUTETPALUKIIMH U TETPALUKIINH),
AHTUMHUKOOAKTEpHAJIbHbIE COCTUHEHNUS (HarpuMep, KI0(pa3uMUH, JarCOH, KalIPEOMHLINH,
LIKJIOCEPHUH, STaMOYTOJI, STHOHAMUJI, H30HUA3U ], THpasuHaMu, pudammuius (pudaMnug),
pualyTuH, prudaneHTHH U CTPENITOMHLIMH) U APYTHE, TAKHE KaK apcheHaMuH,
xjopampenukon, pochomuriun, Gy3unuesas KUCIOTa, JIUHE3OIHUI, METPOHUAA30JI, My THPOIIHH,
IUIATEHCUMULIMH, XUHYTIPU3UH/1anb(ONpUCTHH, pupakCUMUH, THAM(EHUKOJ, THTELUKJIUH U
TUMHIA30T;

anTHTENa - antutena npotus TNF-o, Hanpumep, unpmukcumab (Remicade™),

ananuMymal, romuMymad, nepToian3ymad; aHTUTeNa IPOTHB B-KieTok, HarpuMep, pUTyKCHMao,
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aaturena nporus IL-6, Hanpumep, Tonmnn3ymad; anTurena npotus IL-1, Hanpumep, aHAKUHPA;
aarurena npotus PD-1 w/mnu nporus PD-L1, Hanpumep HuBoNyMal, nemOponu3yma,
muauuzymad, BMS-936559, MPDL3280A, AMP-224, MEDI4736; ukcekuszymad, Oponanymad,
oarymymad, cupykymad, kiaeHoIuKcuMab, kiazakuymad, pesakunymad, guetukymad,
MaBpuIuMyMad, okpennymad, capuiymad, ceKykuHyMad, Topann3ymad, 3aHOTUMyMao;

anTHKOarynsHThl - Bapdapun (Coumadin™), anenoxymapon, hennpoxyMoH,
aTpOMEHTHH, (P€HUHINOH, renapu, GOoHJanapuHyKC, HApaNapuHyKC, pUBapokcadaH,
anukcadaH, TMPYAHH, JIEIUPYIUH, OUBaNIUpyAnH, apratpodam, naburarpas, KCUMeNaraTpa-,
0aTpoKCOOWH, FreMEHTHH,;

NPOTUBOBOCIIAJIMTENbHBIE CPEACTBA - CTEPOHIBI, HAIPUMED, OyAECOHHUI, HECTEPOHUIHBIE
NPOTUBOBOCIIAJIMTENbHBIE CPEACTBA, HAIPUMEDP, AMHHOCAIUIMIIATHI (HapUMep, Cyibpacaia3uH,
MecajlaMUH, OJICajla3iH U Oajicagasu/), MHIMOUTOPbI LUKIOOKCHTreHa3bl (MHrHOuTOops! LIOI-2,
Takue Kak podexokcuO, uenekokcud), nukinodeHak, 3Tononak, pamorunauH, peHonpode,
bnypbunpoden, keronpoden, keToposak, ubynpodeH, HHIOMETALH, MEKJIO(PEHAMAT,
Me(eHaMOBast KUCJIOTA, MEJIOKCHKaM, HaMOyMETOH, HalPpOKCEeH, OKCANPO3HH, MHPOKCHKAM,
caJibcaar, CyJIuHaK, TOJIMETHH,

UMMYHOZETIPECCAHTBI - MEPKANTONMYPUH, KOPTHKOCTEPOUIbI, TAKHE KaK JEKCAMETAa30H,
TUAPOKOPTH30H, MPEIHU30JIOH, METUJITIPETHNU30JIOH U TIPETHU3O0JIOH, aJIKIJIHPYIOLIHE areHTHI,
TaKue KaK UUKIO(PochaMu, HHTHOUTOPBI KaJIbLIMHEBPUHA, TAKUE KaK [IUKJIOCIIOPUH, CHPOIUMYC
U TAaKPOJMMYC, HHTHOUTOPBI HHO3HHMOHOochaTaerunporenassl (MM®D/II), Takue kak
MHUKO(EHOJIAT, MUKO(EeHOIaTa MOQETHIT M a3aTHOTIPHH U areHThI, MPEeAHA3HAYSHHBIE IJIs
MOAABJIEHHSI KJIETOYHOTO HIMMYHHUTETA MPH COXPAHEHHH I'YMOPAJIBbHOTO UMMY HOJIOTHYECKOTO
OTBETA PELMITNEHTA, BKJIOYAs PAa3IMYHbIC aHTHTENA (HAPUMED, aHTHIMM)OLIUTAPHBIH
rnoOynuH (ALG), antutumornutapHbiid riiodynuH (ATG), MOHOKIIOHANIbHBIE aHTH-T-KJIETOYHbBIE
anrutena (OKT3)) u obnydeHue. A3aTHONPUH B HACTOsIIIEe BpeMsi TOCTyIeH oT Salix
Pharmaceuticals, Inc. mox ToproBoii Mapkoii Azasan; MEpKanTOIyPUH B HACTOSIIEE BPEMsI
noctynen ot Gate Pharmaceuticals, Inc. mox Toprosoit mapxkoii Purinethol; npenHi3oH u
NPETHU30JIOH B HACTOsIIIee BpeMs focTynHbl oT Roxane Laboratories, Inc.; metunnpenHusonon
B HACTOsIIIee BpeMsi JOCTyIeH ot Pfizer, cuponumyc (panmaMHIIMH) B HACTOSIIEE BpEMsI
noctynen ot Wyeth-Ayerst mon ToproBoii Mmapkoii Rapamune; TakpoJUMyC B HACTOSIIIEE BPEMSI
noctynen ot Fujisawa mox Topropoii mapkoii Prograf, ukocmopuH B HaCTOsIIEE BpeMsI
noctyneH ot Novartis moa Toprooii mapkoit Sandimmune u Abbott mox ToproBoit Mapkoit
Gengraf; narnouropsr IMPDH, Takue kak MukogeHonara ModeTi 1 MUKO(DEHOJIOBasI KUCIIOTA,
B HacTosiee BpeMsi 1oCTymHbI OT Roche mox Toprosoii mapkoii Cellcept u Novartis mon

TOproBoi Mapkoit Myfortic; asaTronpus B HacTosiee Bpemsi noctymneH ot Glaxo Smith Kline
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1IOZ] TOProBO# Mapkoi Imuran; u anTuTeNna B Hacrosiee Bpems noctynHbl ot Ortho Biotech mox
toprosoit Mapkoii Orthoclone, Novartis nmox Toprosoii mapkoi Simulect (6azunukcumab) u
Roche oz Toprosoii Mapkoii Zenapax (makin3ymad); u

ATOHUCTHI perenTopa ryaHmwiaTuukIa3bi-C Uil CTUMYJIATOPBI KHIIEYHON CEKPeLun,
HarpuMep JINHAKJIOTH, IPOAaBaeMble O] Ha3BaHUEM Linzess.

OTH pa3IuyuHbIe AT€HThI MOTYT OBbITh HCIIOJIb30BAaHbI B COOTBETCTBUH C UX CTAHIAPTHBIMH
WIIN OOINENPUHATHIMU TO3MPOBKAMH, KaK YKa3aHO B MHCTPYKIUH 110 HA3HAYEHHUIO, TIPUJIAraeMon
K KOMMEPUECKH JOCTYIHBIM (popMaM JiekapcTB (CM. Takke HHPOPMALIUIO 10 HA3HAYEHHIO B
m3nanuu The Physician's Desk Reference 2006 r.), onucanue KOTOporo BKIFOYEHO B JAHHBIH

AOKYMECHT ITOCPEACTBOM CCBUIKHU.

111. Cnoco0bl noJtyyeHHus1 COeUHEHUH

B packpbiTbie BapraHTax OCYLIECTBICHHS HACTOSIINE COSIMHEHUS MOTYT OBITh
MOJTy4€HbI JTFOOBIM MOAXOASIIUAM CIIOCOOOM, KOTOPBIH OyIeT MOHSTEH CIEeUANUCTY B TAHHOH
obnact Texuuku. OIMH WUTIOCTPATUBHBIN MOAXOMSLIMIA CIIOCOO MPEACTaBIIEH HIKE CO
CCBUIKOM Ha KOHKPETHBIE COSIUHEHHS B IIPUMEPAX U MOXET BKJIIOUATH CIEAYIOMYIO TIEPBYIO

CTaJUIO0 peaKkLuu B COOTBETCTBUU co CxeMoii 1.

t;nl ““i}\ OnocpegoEaHHAR METATIIONM
et [ peasId Kpocc-coueTaH A

Cxema 1
Uro kacaercst Cxembl 1, 3aIIUIIEHHBIH MpeAmecTBeHHUK aMmiuHa 100 MoskeT OBbITh CBSI3aH €
rpymnmoii R! 102, xotopas conepsur rpynmy «R® -nunkep», kak usodpaskeno Ha Cxeme 1, ¢
UCIIOJIB30BAHUEM OIOCPEIOBAHHON METAJNIOM PEAKIIMU KPOCC-COYETAHUS sl 0OeCTieueHust
nponykta 104 peakuuu Kpocc-coueTanusi. B HEKOTOPBIX BaprUaHTaX OCYLIECTBIIEHUS
OIOCPEIOBAHHASL METAJUIOM PEAKIIHS KPOCC-COUETAHHSI MOJKET OBbITh TIPOBEEHA C
HCIIOJIb30BAHUEM KATAJIN3aTOpPa HAa OCHOBE MEPEXOJHOrO METaslIa, TAKOrO KaK MajijialueBbli
kaTanusaTtop. [Ipumeps! najiagueBbIX KaTalu3aTOPOB BKJIIOYAIOT, HO HE OTPaHUYNBAIOTCS MU,
katannsaTopsl Pd(0) (Hampumep, Pdz(dba)s, Pd(dba),, Pd(PPhs)s 1 T. .) miu kataau3aTopsl
Pd(II) (marmpumep, XPhos Pd nmokonenns 2 nnm nokonenus 3, PACl, PA(OAc) uT. m.). B

HEKOTOPBIX BapHaHTaX OCYIICCTBICHUA HaHHaHHeBbIﬁ KaTaJn3aTop MOXHO UCIIOJIb30BAThH B
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COYETaHUU C APYTUM COKaTalnu3aTopoM, TakuM kak Cul, ans yckopeHus peakiuu Kpocc-
codeTaHus,, Takoi kak peakiusi CoHoromupsl. OnocpenoBaHHOE METAIIIOM KPOCC-COUETaHUe
TAK)K€ MOKET BKJIFOYaTh MCIIONIb30BAHNE OCHOBAHUSI, TAKOTO KaK aMHHOBOE OCHOBAHHUE
(marmpumep, EtsN) nnu Heopranundeckoe ocHoBanue (Hanpumep, Cs2COs, Na,COs3, KoCOs u .
1) ¥ pacTBOpUTEND (Harpumep, auMeTmidopmamun). Uto kacaercs Cxemsl 1, X mpencrasisier
co0OH NOAXOAIIYIO TPYIINY AJISl ONTOCPEIOBAHHOTO METAIJIOM IEPEKPECTHOTO CBSI3bIBAHUS,
TaKylo Kak rajoreH wiu tpuduartHas rpynmna, a PG npencrasnser coOoii 3alUTHYIO TPyIIy
aMMHa, KOTOpasi MOJKET ObITh BHIOpaHa, HO HE OTPAHUYHMBAETCS 3TUM, U3 9-
¢bnyopeHnaMeTokcuKapOOHMIbHOH («Fmocy) rpynrel, TpeT-0yTHiiokcukapOoHUIbHOM («Bocy)
rpynnel, TpuTHIbHON («Tr») rpynmel, ammunokcukapOoHmbHOH («Allocy) rpymnmel,
6enzunokcukapbonunbHON («Cbzy») rpynmsl u T. 1.

PenpesenraTiBHbIe TPUMEpBI CTanuil criocoba, n3o0pakeHHbIX Ha Cxeme 1,
npencrasiensl Hioke Ha Cxemax 2A-2F. Ciocob, aHaIOrHuHbIN POWLTIOCTPUPOBAHHOMY Ha
Cxeme 2A, MOXXHO MCIIONIB30BATh ISl OJdydeHus: coenunenuit ot I-14 no 1-17 u I-35 nyrem
3aMeHbI IPONapruioBoro cnupra Ha Cxeme 2A COOTBETCTBYIOLIEH aJIKUHOBOH IPyMIIOH,
KOTOpasi AaeT Kakaoe u3 coenunenuii ot I-14 no 1-17 u [-35; nanpHelinme Mogudukarmm,
KOTOPBIE MOKHO UCTIOJIb30BATh JJIs1 MOTY4YE€HUsI OKOHYATENbHON CTPYKTYpPHI coenuHeHui ot I-14

1o I-17, obcyskmaroTcest HUXe.
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Cxema 2C
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Cxema 2F

ITocne nonyuenust npoaykra 104 peakuyuu Kpocc-COUETAHUS €r0 MOKHO MOJBEPTHYTh
Heo0s3aTeIbHON CTaIMK BOCCTAHOBJICHHSI IMHKEPHOU TPYIIIbI, HA KOTOPOI TMHKEPHBIE TPYIIIIbI,
coaepIKalire OAUH UM 0oJiee Y4aCTKOB HEHACBIIIEHHOCTH, MOTYT OBITh BOCCTAHOBJIEHBI 10
HACBIIIEHHBIX JIMHKEPHBIX TPYII H/WIH JUHKEPHBIX TPYII, UMEIOIIUX MEHBIIYIO CTENeHb
HEHACBIIEHHOCTU. Ecny nenonp3yercs rpynna BOCCTAHABIMBAIOIIETOCs JIMHKEPA, 38 HEH MOXKET
CIIEJIOBATh CTAJUS CHSTHS 3AIIUTHI, & 3aTEM CTaIusl OOpa30BaHMs aMUIa, Kak U300pakeHo Ha
Cxeme 3. B xauecTBe anbTepHATUBBI, €CITU CTAANSI BOCCTAHOBJICHUS JIMHKEPHOU IPYIINbI HE
UCTIONB3yeTCs, ¢ mpoaykTa 104 peakiinu Kpocc-COUETaHUSI MOXKET OBbITh CHSATA 3aIUTa, & OH

MPEBpPALLEH B aMUIHOe coennHenue 302.
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Co ccpukoit Ha CxeMy 3 MOJKHO MPOBECTH HEOOSI3aTENbHYIO CTaIUI0 BOCCTAHOBJICHHS JIMHKEPA.
Hanpuwmep, ecni TUHKEP COAEPIKUT YHACTOK HEHACBHIIIEHHOCTH (HAIPUMED, ABOHHYIO HIIH
TPOIHYIO CBSI3b), YYaCTOK HEHACHIIIEHHOCTH MOJKHO YMEHBIIUTD, YTOOBI OH CTaJI IIOJIHOCTBIO
HACBHIIEHHBIM (HAIPUMeEpP, BOCCTAHOBJIEHUE TBOMHOM CBS3H W/WIIN TPOHHOM CBSA3M 10
OJMHAPHOM CBSI3M) UM YTOOBI OH UMEJT HECKOJIBKO CTETIeHEH HEHACBIIIIEHHOCTH (HapuMeDp,
BOCCTAHOBJIEHHE TPOWHOM CBsI3M A0 ABOHHOI cBsi3M). [logxonsinme peareHTsl A IPOBENSHHS
TaKOHM HeoOsA3aTeNbHOM CTa TN BOCCTAHOBJICHHS JIMHKEPA U3BECTHBI CHEIHAINCTaM B JAHHON
00JIaCTH € YYETOM HACTOSIIEro N300pETEeHNUs, OJHAKO OJJUH TUIIMYHBIA HA0Op YCIOBHI
BKJIFOUAET Bo3jelicTBue Ha mpoaykT 104 peakuun kpocc-coueranusi H B mpucyrcreuu Pd Ha
yrie. IIockonbKy 5TH CTaauH SBISIFOTCS] HEOOs3aTENbHBIMU, UX HE 00513aTENIbHO BBITOJIHATD BO
BCEX BApUAHTaX OCYILIECTBJIEHUsl. BMeCTO 3TOro, B HEKOTOPBIX BApUAHTaX OCYLIECTBJICHUS,
npoaykT 104 peakunu KpoCC-COYETAHHSI MOXKET ObITh JIMIIEH 3aIIHUTHI C OJy4YEeHHEeM aMUHa,
KOTOPBIN 3aTeM IIpeBpaliaeTcs B aMuaHoe coeauHenre 302 myTeM BBEIEHUS B PEAKLIUIO aMHHA
C MOAXOSIINM JIJIsl KOHAEHCALMU KUCIOTHBIM napTHepom 300, kak n3obpaxkeno Ha Cxeme 3.

PenpesenraTiBHbIe TPUMEpPHI CTanuil criocoba, n300paskeHHbIX Ha Cxeme 3,
npexacrasieHbl HIke Ha Cxemax 4A-4M. Cnioco0, aHaoru4yHbIil onrcaHHOMY Ha Cxeme 4A,
MO>KHO MCIIONB30BaTh 11 nonyueHus: coequnenuit ot I-14 no I-17. Coenunenust [-16 u I-17
MOT'YT OBbITh JOMOJHUTEIBHO (PYHKLIIMOHAIN3UPOBAHBI, KAK OMHMCAHO HUXKE.
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B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHHS CIIOCO0 MOKET NOTOJHUTENBHO BKJIFOYATh

BBITIOJTHEHIE OHON min OoJiee JOTOIHUTEIbHBIX MoAu(UKaLuii aMunHOro coenraenus 302 ¢
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NoNyYeHHeM aMUHOTO coeqrHenus 500, nanpumep, moaudukauo rpynmnsi R® ¢

obpa3osanueM aApyroii rpymmel R®, kak usobpaxeno Ha Cxeme 5.
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Cxema S

Yro kacaercst CXxeMbl 5, MOKHO MPOBOAUTH OJHY UIM Gosiee Monudukaimii rpymmsl RE.
Hanpumep, eciu R® npencrapsier coboii c10:KHO3(QUPHYIO TPy, €6 MOKHO IPEBPATUTD B
KapOOHOBYIO KMCJIOTY HJIM B IEPBUYHBIN crupT. [Tomxoasimue peareHThbI 111 POBEACHUS TaKON
HeoOs13aTeNbHON CTaauy MOAU(PUKALIMH NU3BECTHBI CIIELUAINCTAM B JaHHOW O0JIACTH C y4ETOM
HACTOSIIIIEr0 U300peTeH s; OJHAKO OIMH TUIMYHBIA HA0Op YCIOBUI BKIIFOUAET BO3IEHCTBUE
LiOH na cnoxxnosdupHyto rpynmy R ¢ monydenueM cooTBeTcTByromIelH KHCIOTHI, KaK
m3o00pakeHo Ha Cxemax 6A—OE Huxe. [TonydeHHYIO KUCIOTY MOXKHO Jake JOTIOJHUTEIbHO
MOAU(PULIMPOBATH, YTOOBI MO YUTh AMUICOAEPIKAILNUN TPOAYKT, UCTIONB3Ysl MOAX OJISIIIHE
yCJIOBUS KOHIGHCALMK ¢ 0Opa3oBaHHeM aMuia (Takue, Kak OMHCAHbI BBIIIE) B COUETAHUH C
AMUHHBIM KOHJIEHCUPYEMBIM ITAPTHEPOM, Kak nu300paxkeHo Ha Cxemax 6A—OE. AHanorndsele
METObI MOKHO MCIOJIB30BaTh AJisl ostydeHus coenunenui 1-10, I-11, 1-13, 1-18, I-19, 1-26, I-
27,1-33, 1-34 u 1-22 u 1-23 (rae nBoiiHas CBSI3b JUHKEPHOW IPYMIbI HE BOCCTAHABIUBAETCS
niepen CBsI3bIBAHHEM). B ele JONOHUTEIbHBIX BAPUAHTAX OCYILIECTBICHUs COeAnHeHus [-16 u
[-17 moryT ObITh MOJYYEHBI yTEM MPEBPALIEHHSI TEPMUHAIBHOTO CIHPTA, MOJYYEHHOTO
OMUCAHHBIMH BbIIIE CIOCOOAMH, B (PYHKIIMOHATU3HUPOBAHHBIN CITUPT, HATIPUMED IJIsI

coenuHenus I-16, unu B amMuH, Hanpumep s coenunenus 1-17.
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Cxema 6E

Psin MIUTFOCTPATHBHBIX PACKPBITHIX COEIMHEHHI TPENCTABIISIIOT COOOi
AKMHUJI3aMellleHHbIe aHaOTH. JlJaHHbIE COENMHEHHUST MOTYT OBITh MOJIy4YE€HbI C HCIIOJIb30BAHHEM
CTpaTerny COYETaHMUs], OOCPETOBAHHOTO METAJIAMH, KaK 00CYKIaJI0Ch BBIIIE CO CCUIKON Ha
Cxemy 1. Cxema 7 wutroctpupyet Oosiee monpoOHbIN 001l criocod monydeHus
ATKMHHUJI3aMEIIEHHBIX aHAJIOrOB B COOTBETCTBUH C HACTOSIIIUM H300peTEHHEM, BKIIFOUAsl, HO HeE

OrpaHUYUBasACh npuMepamu 21 u 22.
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a4

Al

Cxema 7

Uro kacaercst Cxembl 7, a30T 6apOOTHPOBAIN Yepe3 MepeMeInnBaeMblii pacCTBOP
apwranorennna (1 sks.), coenunenust 700, Cul (0,1-0,2 3xB.) u Pd(PPhs )4 (0,05-0,1 3kB.) B
cyxoMm JIM®PA (3—4 mu/MMOJIb) B TeUeHHE 3 MUHYT B COCYZE. 3aTe€M K TEMHOMY PEaKIIHOHHOMY
pactBopy ObicTpo nodassiu NEt3 (10 3KkBUBaJIeHTOB), a 3aT€M COOTBETCTBYOIIMM ajikuH (1,53
SKBHUBaJIeHTa), coenuuenne 702. Uepe3 peakIMOHHYIO cMeCh 0apOOTUPOBANIU a30T B TEYEHHE 2
MHHYT, U COCYZ 3aKpPbIBAJIN KPBIIKOH. PEakInOHHYI0 CMECh mepeMenBaii npH 3¢ GeKTHBHON
TeMnepaType peakiuu, Takue, kak 70-90 °C, B TeueHue 5 peKTHBHOIO NepHOa PEaKIHy,
Hanpumep, 3—6 yacos. B kauecTBe anbTepPHATUBBI PEAKLIUOHHYIO CMECh MO>KHO HarpeBaThb B
MHUKPOBOJTHOBOM peaktope (30—45 MUHYT) 0 TeX MOop, MOKa He H3PACXOAYETCs apHirajioreHU
700. TeMHBIN peaKIMOHHBIN pacTBOP 0OpabaThIBAIM OHUM H3 CIEOYIOLINX CIIOCOOOB: )
00paboTka pa30aBIEHUEM CMECHIO JIE-BOIa/OPTaHUYECKUI PACTBOPUTEND; b) KOHIIEHTPHPOBAJIH

J0cyXa ¢ mocjenyromei oopadboTkol mocie pa3daBIeHus JIEASTHONW BOIOH/OpraHUYECKUM
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pPacTBOPUTENIEM, HIIH C) HEOUHIIIEHHBIA OCTATOK pa30aBIIsIN JIEASTHOW BOIOH, 0OpabaThiBaIH
yIBTPa3BYKOM M CYCIIEH3UH JJaBajIi HATPETHCS 10 KOMHATHOM Temmeparypbl. [TonyueHHOE
cepoe/TeMHOE TBEPIIOe BEIECTBO codupain (UIbTPOBAHUEM, CYIIHIIA OTCAChIBAHHIEM,
pacteopsutu B TT'® (20 mu), punbTpoBamu uepes cioii celite®/cunukaresb v CJIOH MPOMBIBAIN
TT'®. 3aTem chbipoii MaTepra OUYHINAIH KOJJIOHOYHOH XpomaTorpadueii ¢ odpammeHHoi (a3oii
WIN KOJIOHOYHOH (piii-xpomaTorpadueii ¢ HopMaibHOH (Pa30il Ha CHUIUKaresie ¢ MoJyuYeHueM

COOTBETCTBYIOLINX AJKMHUJI3AMELIEHHbIX aHAJIOTOB (BBIXOA: 25-69%), coenunenuii 704.

IV.  Cnoco0bl npuMeHeHHsl coeHHEeHUI

A. 3aboneBanusi/paccTpoiicTa

PackpriTble coenuHeHNs, a Takke KOMOMHALIMN W/WITH UX (papMalieBTH4eCKHe
KOMITO3MLIUK MOT'YT MPUMEHSTHCS 111 HHIHOMpoBaHust kuHa3el RIP1 myTem mpuBeneHust
KMHA3bl B KOHTAKT i/ VIVO UJIU eX VIVO ¢ COSIMHEHUEM WIIM COCUHEHUSAMM 10 HACTOSLIEMY
M300pEeTeHHIO, MIIN KOMIIO3ULMEH, Cofep kalieil COeAMHEHHEe WIN COSAMHEHHs IO HACTOSIIEMY
m3o0perenno. ONMCaHHOE COSNUHEHNE UITH COSIMHEHUS], WIIM KOMIIO3ULIMH, COZlepIKaIIne
PacKpbITOE COEAMHEHNE UM COEANHEHNUS, TAKXKe MOTYT IPUMEHSIThCS AJIsl O0JIerdeHus], JISUeHNs
WIN PO HIIAKTHKY PA3JIMIHbIX 3a00JI€BaHUI W/WIIN PACCTPONUCTB. B KOHKpPETHBIX BapUaHTax
OCYLIECTBJICHHSI PACKPBITOE COSMHEHNE, KOMOMHALIUN PACKPBITHIX COSAMHEHUIN UITH
(apMareBTHYECKUI UX KOMIIO3ULIMK MOTYT OBITh PUTOAHBI TS JICYCHUs COCTOSIHUH, MPH
kotopbix nHruOuposanue RIP1 unn nyty, Bkmoyaromero RIP1, siBisiercst TepaneBTudecku
NPUrOIHBIM. B HEKOTOPBIX BapHaHTaX OCYILIECTBJIEHUS COENNHEHHUSI HEMOCPEICTBEHHO
UHTUOMPYIOT aKTHBHOCTH KMHA3bI RIP1. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS PACKPBITHIC
COEIMHEHUS TIPUTOIHBI JJIS1 JIEYSHHUS] Ay TOMMMY HHBIX 3a00JIeBaHHI, BOCTIAJUTEIbHBIX
3a00JIeBaHII, CEPACYHO-COCYANCTHIX 3a00JI€BaHUI, HEPBHBIX PACCTPONCTB,
HelpoereHepaTHBHBIX 3a00JI€BaHNN, AJUNIEPTHUECKUX 3a00JI€BaHHH, PECTTHPATOPHBIX
3aboneBaHmi, 3a00JI€BAaHUI MMOYEK, paKa, HIIEMHYECKHX COCTOSHUH, Ae(HuuTa SpPUTPOLIUTOB,
MOBPEKACHUHN JIETKUX M FOJIOBHOTO MO3Ta (HAPUMEp, HHAYIUPOBAHHON UIIEMHUEH-
peniepdy3ueli WM HUCTUTATHHOM U/WJTH HaPYIIEHUEM MO3TOBOTO KPOBOOOPAIIEHUS ), @ TAKKe
OaKkTepHaIbHBIX U BUPYCHBIX HH(EKIIHH.

B HeKOTOpPBIX BapHaHTax OCYLIECTBICHHS PACKPBITOE COSAUHEHNE, KOMOMHALIUH
PACKPBITBIX COENMHEHHUH WA X (papMalleBTHYECKUX KOMITO3ULIH MOTYT PUMEHSITHCS IS
JEYSHHST WM PO HIIAKTHKY aJUIEPTUIECKHUX 3a00eBaHmi, OOKOBOIO aMHOTPO(YHUECKOTO
ckineposa (BAC), cnuHanmbHOH MBIIEYHOH aTpoUH, CHCTEMHOW KPAaCHOH BOTYaHKH,

PEBMATOMIHOIO apTPUTA, caxapHoro auabdera I Thma, BOCHaNIUTENBHOTO 3a00JIEBaHNUS
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KUIIEYHUKA, OMJIMApHOTO IUPPO3a, YBEUTA, PACCESTHHOTO CKilepo3a, Oone3nn Kpona, Si3BeHHOTO
KOJIuTa, OynsesHoro nemduronaa, capkon03a, NCoprasa, ayTONMMYHHOTO MUO3UTA,
rpanyieMarosa Berenepa, uxtuosa, opraasmuonaruu [ 'peliBca mim acTMBL

PackpriToe coennHeHne, KOMOMHAIINH PACKPBITHIX COSNUHEHHH WIIA UX
(apMaLieBTHUECKUX KOMITO3HUIIMU TaK>Ke MOTYT OBITh IPUTOAHBI JJIsI JICUSHUST HAPYIISHUH
peryJIiliud UMMYHHOI CUCTEMBI, CBSI3aHHBIX C OTTOP’KEHHUEM TPAHCIIJIAHTaTa KOCTHOIO MO3ra
WA OpraHa WM peaklyel «TpaHCIUIAHTaT MPOTUB X03siuHay. [IpuMepsl BocanuTeabHbIX U
UMMYHOPETYJISITOPHBIX HAPYLIEHUH, KOTOPbIE MOKHO JIEYUTh COSAMHEHUSIMH (TN
bapmMareBTHIECKUMH KOMITIO3ULIUSIMH MJTH UX KOMOMHAIIUSIMI) BKIIFOYAIOT, HO HE
OrpaHUYMBAIOTCS UMHU, TPAHCIIJIAHTALIMIO OPTraHOB MJIM TKaHEeH, 3a00/IeBaHMsI KTPAHCIIJIAHTAT
NPOTHUB XO03MHAY», BbI3BAHHbIE TPAHCIUIAHTALIMEH, ayTOMMMY HHbIE€ CUHAPOMBI, BKJIIOYas]
PEBMATOUIHBIN apTPUT, CUCTEMHYIO KPACHYIO BOJYaHKY, THPEOUAUT XaUIMMOTO, PACCEIHHbIN
CKJIEpO3, CUCTEMHBII CKJIEPO3, CUCTEMHBINH CUHAPOM BOCHAIUTEIbHON PEAKLUU, MUACTEHUIO,
caxapHblii aAuader I Tuma, yBeuT, 3alHUIN YBEUT, aJNIEPrUYeCKuil SHIe()ATOMUEITUT,
riaoMepysnoHepuT, MOCTUH(EKINOHHbBIE Ay TOUMMYHHBIE 3a00JIeBaHNs, BKIIFOYAs
PEBMATHYECKYIO JTUXOPAIKY M MOCTHH()EKLMOHHBIH NIOMepPYJIOHe(PPHUT, BOCHIATUTENIbHBIE U
runepnposrdepaTuBHbie 3a00J€BaHUS KOXKH, ICOPUA3, ATOMMYECKHIA JePMATHUT, KOHTAKTHBIN
JIEepPMATHT, SK3eMaTO3HbIN IePMATHUT, CeOOpEIHbII 1epPMATHT, KPACHBIH TIOCKHUI JIMIIAT,
ny3bIpYaTKy, OyJute3HbIi nemurona, OyJIe3HbIi STUASPMOIN3, KPAITMBHULLY,
AHTMOHEBPOTUYECKUH OTEK, BACKYJIUT, SPUTEMY, KOKHYIO S03MHOPUITHIO, KPACHYIO BOJYAHKY,
aKHe, 04aroBYIO aJIONELHI0, KEPaTOKOHBIOHKTUBUT, BECEHHUN KOHBIOHKTUBUT, YBEUT,
CBsI3aHHBIN ¢ OoJe3HbIO bexuera, KepaTHT, reprneTHIeCKuil KepaTUT, KOHMYECKYIO hopma
POTOBHIIBL, SMUTETHANBHYIO UCTPOGHUIO POTOBHUIBI, JIEHKOMY POTOBHULIBL, My3bIPYATKY 1434,
si3By MypeHa, ckieput, opranbmonaturo I peiisca, cunapom @orra-KosiHaru-Xapansl,
CapKOMI03, MbUIBLIEBYIO AJJIEPTHIO, OOPATUMYIO OOCTPYKTHBHYIO OOJIE3HD IBIXATENbHBIX MyTEH,
OpPOHXHAIIBHYIO aCTMY, AJUIEPIHYECKYIO aCTMY, BPOJKACHHYIO aCTMY OPOHXHAJIBHYIO aCTMY,
MBbLIEBYIO aCTMY, XPOHUYECKYIO UJIU 3aCTapeiylo acTMy, IO3AHIOK aCTMY U TMIIEPPEaKTUBHOCTD
IBIXaTENbHBIX MyTeH, OPOHXHUT, sI3BY JKENYKa, OPAKEHUE COCYIOB, BBI3BAHHOE
UIIEMUYECKUMU 3a00JIEBAaHISIMUA U TPOMOO3aMH, HIIEMUYECKYIO O0JIe3Hb KHIIEUHHUKA,
UIIEMHUYECKU-penepy3HOHHBIE TIOBPEIKACHNUS, BOCTIAUTENbHBIE 3a00I€BAaHIUS KHIIEUYHUKA,
HEKPOTU3UPYIOIUN HHTEPOKOJIUT, MOPAKEHUS KULIEUHUKA, CB3aHHbIE C TEPMUUYECKUMU
O’KOTaMH, IeJTHAKUEH, IPOKTUTOM, S303MHO(PHIbHBIM TaCTPOSHTEPUTOM, MACTOLIUTO30M,
Oone3nbto KpoHa, sI3BEHHBIM KOJIUTOM, MUTPEHBIO, PUHUTOM, 3K3€MOH, HHTEPCTULHAIbHBIM
HepuToM, cuHapoMoM I'yamacyepa, reMOIUTHKO-YPEMHUUECKUM CHHAPOMOM, AHA0ETHYECKON

He(pomaTueit, MHOKeCTBEHHBIM MHO3UTOM, cuHApoMoM I niteHa-bappe, 6onesap Menbepa,
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MOJINHEBPUT, MHOKECTBEHHBIN HEBPUT, MOHOHEBPUT YPUT, PAAUKYJIOMATHIO, THIIEPTUPEO3,
6azenoBa 0OJIE€3Hb, HCTHHHYIO SPUTPOLUTAPHYIO AIIa3UI0, allJIACTUYECKYI0 AaHEMHUIO,
THIOIUIACTUYECKYI0 aHEMUIO, UANONATHYECKYIO TPOMOOIMTONEHUYECKYIO MyPITypPYy,
ayTOMMMYHHYI0 T€MOJIUTUYECKYIO aHEMHUIO, arpaHyJIOLUTO3, IEPHULIMO3HYI0 aHEMHUIO,
Merajo0JacTHYIO0 aHEMHIO, aH3PUTPOILIA3UI0, OCTEOIIOPO3, CAPKOUI03, MUOMY JIETKOTO,
HUANOMATHYECKYI0 HHTEPCTUIIHAIBHYIO THEBMOHUIO, IEPMAaTOMUO3HT, BYJIbIapHYIO JIEHKOAEpMY,
BYJIbFAPHBIA UXTHO3, (POTOAJUIEPTHYECKYIO 1y BCTBUTEIBHOCTD, KOKHYIO T-KIIETOUHYIO
TM(pOMy, XpOHUUECKUH TUM(OIIEHKO3, aTEPOCKIIEPO3, ATEPOCKIIEPO3, CHHIPOM A0PTHUTA,
Y3€JIKOBBIN MOJIMAPTEPUUT, MUOKAPI03 WIH UH(PAPKT MUOKAP/A, CKIEPOIEPMHUIO (BKIIFOUAsT
CHCTEMHYIO CKJIEpPOAEepPMHUI0), aHTH()OCH ONMUIUAHBIN CHHAPOM, rpaHysieMy Berenepa, 6one3Hb
Ilerpena cuHApPOM, OXKUPEHHE, 303UHOPUIBHBIN (HaCIUT, TOPAKEHUE IECEH, ITAPOJOHTA,
ATbBEOJIIPHOTO OTPOCTKA, KOCTHO-3yOHOMH CyOCTaHLIMH, TJIOMEPYIOHE(QPHT, aJTONELHUIO 110
MY>KCKOMY THUITy WJIHM CTAPUYECKYIO AJIOMELUI0, TPEMSTCTBYIOLIYIO STMISILUN WIH
00ecreYrBaroIIyI0 MPOPAaCTaHUe BOJIOC /UM CTUMYJTUPYIOIIYIO 0Opa3oBaHKe U POCT BOJIOC,
MBIIIEYHYIO TUCTPOQHIO, MUoaepMuUI0 U cunapom Cesapu, 601e3Hb AATUCOHA, UITIEMUYECKH-
penepdy3HOHHOE OPaKEHNE OPTaHOB, BO3HUKAOLIEe IPU KOHCEPBALIUH, TPAHCIUIAHTALIUH W
UIIEMHUYECKOH OOJIe3HH, SHIOTOKCHHOBBINH HIOK, TICEBIOMEMOPAHO3HBIN KOJIUT, KOJIUT,
BBI3BAHHBIH JIEKAPCTBAMH WJIH OOJyUYE€HUEM, HIIEMUYECKYIO OCTPYIO MTOYEYHYEO
HE0CTATOYHOCTh, XPOHUUYECKYIO TIOYEYHYIO0 HEIOCTATOYHOCTh, TOKCUKO3, BBI3BAHHBIN
JIETOYHBIM KHCJIOPOAOM HJIH JIEKAPCTBAMH, PaK JIETKUX, SM(PU3EMY JIETKUX, KaTAPaKTy, CUAEPO3,
MMUTMEHTHBIN PETUHUT, IET€HEPAIHI0 CeTYATKH, OTCIONKY CETYaTKU, CTAPUECKYIO IereHepaIrio
JKEJITOTO TISITHA, pyOLIeBaHHE CTEKJIOBUIHOTO TeNa, IEIOYHON OKOT POTOBHLIBI,
MyJIbTH(QOPMHBIN AEPMATHUT, SPUTEMY, JINHEHHBIH [gA-Oaie3Hbli AepMATUT U LIEMEHTHBIH
JePMaTUT, THHTHBUT, TAPOJAOHTHUT, CETICUC, MTAHKPEATUT, 3a00JIeBaHMs, BbI3BAHHBIE
3arpsi3HEHUEM OKpY Karollel Cpelbl, CTapeHue, KaHL[EpOreHe3, MeTaCTa3uPOBaHNE KaPLUHOMBI U
runodaponaruu, 3a00eBaHNE, BBI3BAHHOE BEIOPOCOM 'MCTaMHHA WK JIeHKoTpueHa-C4,
Oone3np bexueTa, ayTOMMMYHHBIH T'€NIATHT, IEPBUYHBIN OMJIHAPHBINA IUPPO3, CKIEPOIUPYIOIIHIA
XOJIAHTUT, YACTHYHYIO PE3EKIHIO MEYEHU, OCTPbII HEKPO3 MEYEHHU, HEKPO3, BBI3BAHHBIN
TOKCHUHOM, BUPYCHBII reNMaTUT, IIOK WK aHOKCHIO, B-BUpYCHBIH renaTut, rematut HU A/Hu B,
LIPPO3, AJIKOTOJIbHOE 3a00JI€BaHNE TIEUCHH, BKIIFOUAs AJIKOTOJIbHBIN [IUPPO3, AJTKOTOJIbHBIN
cTearorenaTut, HeakoronbHbid crearorenatut (HACI), ayTouMMyHHBIE TemaToOUTHapHbIe
3a00eBaHMsI, TOKCHYHOCTh alleTaMUHO(EHA, TeMaTOTOKCHYHOCTD, TIEYEHOYHYHO
HEIOCTATOYHOCTD, PYIbMUHAHTHYIO MIEYEHOYHAS] HEJOCTATOYHOCTbD, TEYCHOYHYIO
HE0CTaTOYHOCTh C MO3HUM HA4aJIOM, KOCTPYHO-XPOHUUYECKYIO» TIEYEHOUHYIO

HEJIOCTATOYHOCTh, XPOHUYECKHE 3a00JI€BaHUS TIOYEK, OBPEXKICHIE/TPABMY MOYEK (BBI3BAHHBIE,
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Harpumep, HePUTOM, TPAHCIUIAHTALIMEH TOYKH, X UPYPTHYECKUM BMENIATEILCTBOM, BBEIEHHEM
He()POTOKCHUUHBIX MPENapaThl, OCTPYIO MOYEUYHYIO0 HEOCTATOUHOCTb), YCHIICHHE
XUMHOTEPATIeBTHUECKOT0 3(PeKTa, TUTOMETATIOBUPYCHYIO HHDEKIHIO, IIUTOMETAJIOBHPYCHYIO
undpexuuto, CIIN/], pak, ctapueckoe cnaboymue, 6one3nb [lapkuHCOHa, TpaBMY HITH
XPOHUYECKYIO OaKTEPHAIBbHYIO HH(PEKIHIO.

B omnpeneneHHbIX BapraHTaX OCYIIECTBICHUS COSAMHEHHS IO HACTOSIIEMY
M300pETeHNIO MPUTOAHBI AJIsl JICYSHHs] HEPBHBIX OOJIeH, BKIIIOYasi HEBPOMIATUYECKYO OOJIb U
00J1b, BEI3BAHHYIO BOCTIAJIEHUEM.

B HEKOTOpBIX BApHAHTAaX OCYINECTBICHUS COSTUHEHHS TPUMEHHUMBI JUIS JIEYSHUsI
CHHJIPOMA JINXOPAJKH, CBSI3aHHON C (PEpMEHTOM, MPEBPALIAIOIIUM UHTEPIEHKIH-1,
NEePUOIUUECKOT0 CHHAPOMA, CBA3aHHOTO € PELENnTOpoM (pakTopa HEKpO3a OIMyXOJIH, CHHIpPOMA
neduuuta NEMO, nedpuuura HOIL-1, curapoma nedunmra komriekca COOPKH JTHHEWHOM Lemu
yOMKBHUTHHA, JTM30COMHBIX OOJie3Hel HakoruIeHus (Hampumep, Oone3Hb [ ole, raHrno3na03a
GM2, anbha-MaHHO3M032, ACTIAPTUIITITFOKO3aMUHY pUH, OOJIE3HH HAKOTUICHHS 3(UPOB
XOJIECTEPHHA, XPOHUUECKOTO e(HINTA FeKCO3aMUHUA3hl A, IIUCTHHO3a, Oone3Hu JlaHoHa,
Ooneznu @adpu, Oonesnu Papdepa, Pyko3nuao3a, rajakTocHa nI03a, raurmnosnnosda GMI,
MYKOJIMITAA03a, O0JIE3HN HAKOTUIEHUs] CBOOOAHO CHAJIOBOM KUCJIOTI B pAHHEM BO3pacTe,
neduumTa rekcozaMuHUAA3bl A B paHHEM Bo3pacte, bonesnu Kpabbe, neduimra
JIM30COMAJTBHOM KUCJION JINTIa3bl, METAXPOMATHYECKOM JIEHKOTUCTPpOdHH,
MYKOIIOJIMCAaXapHUI030B, MHOKECTBEHHOTO euuinta cyjbdaraspl, bone3nn Humana-ITuka,
HEWPOHAJIBHOTO LIEPOUAHOTO JHUIOPYyCHUHO3a, Oone3nn [Tomme, MuKHOIU30CTO3a, OOIE3HH
Cannxodda, 6one3nu [lunanepa, 601e3HN HAKOTIEHHS] CHAJIOBOM KUCIOTHI, Oone3nu Tes-
Cakca u 6one3nu BonbmaHna).

B HeKOTOpBIX BapHAHTAX OCYINECTBICHHUSI PACKPBITOE COENMHEHHE, KOMOMHALIUH
PACKPBITBIX COEMUHEHHI WM UX (apMarleBTHYECKHE KOMIIO3UIIUU PUTOIHbBI IJIS JIEUEHUS
W/ 1K npoHIaKTHKY PEBMATOMIHOTO apTPUTA, TICOPHATHUECKOTO apTPHUTA, OCTE0APTPUTA,
CHCTEMHOMW KPaCHOM BOJTYaHKH, BOJTMAHOYHOIO HeppUTa, aHKUJIO3UPYIOLIErO CIIOHIMITITA,
OCTEOIopP03a, CUCTEMHOTO CKJIEP03a, PACCESTHHOTO CKIIEPO3a, ICOpHas3a, B YaCTHOCTH,
MyCTYJIE3HOTO TICOpHuasa, caxapHoro auadera | tuna, caxapuoro nuadera Il Tuma,
BOCIIAJIUTENbHBIE 3a00JeBaHus KuledHnka (0one3ab KpoHa v SI3BEHHBIH KOJIUT), CHHAPOM
TUIEPUMMYHOTIOOYJIMHEMHUH U MEPUOUUECKON JIMXOPAIKH, KPHOMUPHH-ACCOLUHUPOBAHHbIE
NepHOANYECKUX CHHAPOMOB, cuHapoMa LIIHuIiepa, CHCTEMHOTO FOBEHUJIBHOTO
UJTUOTIATUYECKOTO apTpuTa, Oosne3nn CTUIIAa ¢ HA9aJloOM BO B3POCIIOM BO3PAacTe, MOJATpHI,

obocTpeHus mogarpsl, cesaononarpsel, cago-cuaapoma, Sonesnu Kactiemana 60e3Hb,
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CeTchca, MHCYJIbTA, aTePOCKIIEpO3a, TiroTeHoBoM Oone3nn, DIRA (meduur antaronucra
peuenropa IL-1), 6bonesnu Anbureiimepa, 6one3uu [ enTuarrona umu 6onesan [TapkuHcoHa.

IIpuMeHeHne HACTOSIIUX COEUHEHNH B COYETAHUH C IPYTMMHU BUAAMH TEPAITHU
0COOEHHO MPUTOAHO TPH JICUEHUH THIeprpoaudeparnBHbIX 3ad0oneBannii. CoenMHEHMs 110
HACTOSIIIEMY U300PETEHHIO MOTYT NMIPUMEHSITHCS IS JISUeHHsT 3a00JI€BaHNH, TAKUX KaK Pak,
netikemusi U TUMQOMa, B COUYETAHNUHU CO CTAHAAPTHBIM JieueHneM. Hampuwmep,
muenonucruiactudeckuit cuHapoM (MJIC) MOKHO JI€UUTh COEAMHEHUEM, OTIMCAHHBIM B
HACTOSIIIEM JJOKYMEHTE, Hapsiy CO CTAaHAAPTHBIM JieueHHeM. TepaneBTuieckue CpeacTna s
NPUMEHEHUs] B KOMOMHALIUU C COEUHEHUSIMH 10 TAHHOMY H300PETEHUI0 BKIIOYAIOT
TUITOMETWINPYIOIIHUE areHThl, TAKUE KaK a3allUTUIANH U IeLUTA0NH, U IpyTrHue
XUMHOTEPAIeBTUYECKHE areHThl, TAKUE KaK LUTapaOuH, NayHOPYOULIMH U UAapyOHUIIHH.
HNmmyHOMORynupyrolast Tepanusi, Takas kak tepanus seHanunomuaom u CAR-T, Taxoke Moxer
OBbITh MCIIOIB30BAHA B KOMOMHALIMN C COEAMHEHHUSIMH 110 JAHHOMY H300PETEeHUIO ISl JIEUSHUsI
MJC.

IponmudeparnBHbIe 32001€BaHMUS, KOTOPBIE MOKHO JIEUUTh PACKPBITHIM COCAHMHEHHUEM,
KOMOMHAIMSMU PACKPBITBIX COEANHEHUH MIH NX (papMaleBTUYeCKUMH KOMITO3ULIUSIMH,
BKJIIOUast JOOPOKAaYECTBEHHBIE HIIH 3JI0KAYECTBEHHBIE OIYXOJIH, COTHAHYIO OIyXOJIb,
KapLIMHOMY T'OJIOBHOT'O MO3Ta, OYeK, N€UYEHH, HAATIOY€YHUKOB, MOUYEBOTI'0 Iy3bIpsi, MOJIOUHON
JKeJIe3bl, KETyAKA, OMyXOJIU JKEIyAKA, SUYHUKOB, TOJICTOW KUIIKH, MPSIMOM KHIIKH,
NpeCTaTEeNIbHON JKeJIe3bl, MOKENY TOUHON JKeJIe3bl, JIETKHUX, BIIarajuiia, NeHKH MaTKH, SH4YKa
MOYETOJIOBOTO TPAKTA, MULIEBOAA, TOPTAHH, KOXKU, KOCTEH MJIM LIUTOBUIHOU KeJIe3bl, CAPKOMY,
TIIHO0IACTOMY, HEHPOOJIACTOMY, MHOKECTBEHHYIO MUEJIOMY, PAK JKEJTyTOUHO-KHIIEUHOTO
TpaKkTa, OCOOEHHO KAPLIUHOMY TOJICTON KUIIKH UM KOJIOPEKTAIBHYIO aICHOMY, OMYXOJIb e U
T'OJIOBBL, SMTUACPMATBHYIO THIIEPIPOIH(EpaLHio, ICOpHa3, THIEPIUIA3HIO MPENCTaTeIbHON
JKeJIe3bl, HEOTUIA3HI0, HEOTUIA3HIO STTUTEIHAIBHOTO XapaKTepa, aleHOMY, aIeHOKApLIUHOMY,
KEPaTOAKAHTOMY, STTUIEPMOUIHYIO KAPIIUHOMY, KPYITHOKJIETOYHYIO KapLITHOMY,
HEMEJIKOKJIETOYHYIO KapLIMHOMY JIETKOro, TuMpomy, Hanpumep Tumdpomy XOKKUHA U
HEXOJDKKUHCKYIO JIMM(POMY, KapIIUHOMY MOJIOYHOH KeJe3bl, (POJUTUKYIISIPHYIO KapLUHOMY,
Henu(hepeHINPOBAHHYIO KAPLUHUHOMY, TAMUUIIPHYIO KAPLIUHOMY, CEMHUHOMY, MEJIAHOMY,
HapyuIieHus1, Bei3BaHHble [L-1, reMonosTuyeckre HOBOOOPa3OBaHUS, TAKHE KaK YIOMSIHYThIE
BbILIE TUM(OMBI, paccTpoiicTBo, BeizBaHHOE MyD88 (Hanpumep, ABC nuddysnas
KpynHoKjeTouHast B-kierounas nmumdoma (JAIBKKJI) u makpornoOynunemus: BanpneHctpema),
miMpoma X0 KKUHA, EpBUYHAS KOJKHas T-kieTouHast TuM¢poMa HITH XPOHHUECKUH
M OIEHKO3)BSUTOTEKY YO FUTH HHIAOJEHTHYI0 MHOKECTBEHHYIO MUEJIOMY HUTH TeMOOJIaCTO3bI

(BKITROUAst NefiKkeMuro, ocTpblii MuenouanbIi Jeiikos (OMJI), JIBKKJL, ABC AIBKKJI,
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xpoHndeckuit mmdonetiko3 (XJIJI), xpornueckyro TuMPOIHUTApHYIO TUMPOMY, TEPBUIHYIO
BBIMTOTHYIO TuMpomy, mumbomy/netiko3 bepkurra, ocTpelii 1uMpOIUTAPHBIH JeHK03, B-
KJIETOYHBINA PONMM(POLUTAPHBIN JIEHKO3, TUM(OIIIaA3MOLUTAPHYIO JIUMPOMY,
muenonucruiactudeckue cuaapomel (MIC), muenoduOpos3, HCTUHHYIO NOJHIUTEMHIO, CAPKOMY
Kamnomu, makpornodynunemuto Bansnencrpema (MB), mumpomy MapruHaabHOH 30HBI
CeJIe3€HKH, MHOKECTBEHHYIO MUEJIOMY, TUIA3MOLIUTOMY, BHYTPHCOCY AUCTYIO KPYITHOKJIETOUHYIO
B-knetounyro mumdomy). B uacTHOCTH, pacKpbIThIe B HACTOSIIEM JOKYMEHTE COeAMHEHUS
NPUMEHHUMBI JUIS JIEUEHHs] YyCTOMYMBBIX K JIEKAPCTBEHHBIM CPEJICTBAM 3JI0KAU€CTBEHHBIX
HOBOOOPA30BaHMM, TAKMX KaK Pe3UCTeHTHbIe K nHruouropam JAK, 3mokauecTBEHHBIX
HOBOOOPA30BaHMM, PE3UCTEHTHBIX K HOPYTUHUOY, BKIIIOUasi PE3UCTEHTHbIE K HOPYTHHHOY
reMaToJIOrMYeCKHe 3JI0KaueCTBEHHbIE HOBOOOpa3oBaHus, Takue kak XJIJI, pesucrenrHas k
uOpyTuHUOY, 1 pe3ucTeHTHas kK nOpyTHHNOY MakporinoOyarnHeMust Banbaenctpema.

ITpumeps! ayeprudeckux 3a00J€BaHUI, KOTOPBIE MOXHO JIEYUTh C UCIIOIb30BAHUEM
PacKpbITOro COEANHEHUs, KOMOMHALIMI PACKPBITHIX COSNUHEHUH MIN UX (hapMarleBTHUECKIX
KOMITO3ULIMH BKJIOYAIOT, HO HE OTPAaHUYUBAIOTCS UMH, aCTMY (HarnpuMep, aTOMUYECKYIO aCTMY,
AJUIEPTHYECKYI0 aCTMY, aTOIMNYECKYI0 OPOHXHAJBHYIO aCTMY, orocpenoBaHHyo IgE,
HEATOIMYECKYIO aCTMY, OPOHXHAJIBbHYIO aCTMY, HEAJIEPTUUECKYIO aCTMY, SCCEHIIUATIbHYIO
acTMy, HCTHHHYIO aCTMY, BHYTPEHHIOIO aCTMY, BbI3BAaHHYIO MAaTO(PH3HONIOTHYECKIMHU
HAPYLICHUSIMH, 5CCEHLUAIbHYIO aCTMY HEM3BECTHOMN MJIM HEOUEBUTHOM MPUYHHBI,
5M(U3EMATO3HYIO ACTMY, aCTMY, BBI3BAHHYIO (DH3HUECKOM HArPY3KOMH, aCTMY, BBI3BAHHYIO
SMOLIUSIMH, BHEIIHIOIO aCTMY, BBI3BAHHAYIO (PAaKTOPAMH OKPYKAKOLIEH CPeIbl, aCTMY,
BBI3BAHHYIO XOJIOJHBIM BO3IyXOM, PO(eCCHOHATBHYIO aCTMY, HH(PEKIIHOHHYIO aCTMY,
BBI3BAHHYIO WJIM CBSI3AHHYIO C OaKTepuabHON, TPUOKOBOM, MPOTO30MHOM UJIH BUPYCHOMH
uH(peKIre, acTMy Ha paHHEH CTauH, CHHAPOM CBHUCTSIIETO AbIXaHUS Y MJIA/ICHLIEB,
OpPOHXHOJNUT, KAIUIEeBOI BAPHAHT aCTMbI WJIH JIEKAPCTBEHHAS aCTMA), AJIJIEPTrHYECK Uit
Oponxonerounsiii acriepriunies (ABJIA), amiepriudeckuii pUHUT, KPYTJIOTOJUYHbIH
AJIEPTUYECKUN PUHUT, KPYIJIOTOJUYHBIA PUHUT, BA3OMOTOPHBIN PUHUT, TIOCTHA3AJIbHBIN 3aTEK,
THOWMHBIN WY HETHONHBIN CUHYCUT, OCTPBII WJIM XPOHUYECKUH CUHYCHT, & TAK)KE PEIIETUYaTBhIH,
JOOHBIH, BEPXHEUETIOCTHON WIIN KJIMHOBHIHBIA CHHYCHT.

B kauectse npyroro npumepa, peBMatouaHbli apTput (PA) 0OBIMHO IPUBOIUT K OTEKY,
6o, moTepe MOABMKHOCTH U OOJIE3HEHHOCTH MOPAKEHHBIX CYCTABOB 110 BceMy Teny. PA
XapaKkTepU3yeTCss XPOHUIECKH BOCTIAJICHHOW CHHOBHUAIBHOIN 000JIOUKOH, IyCTO 3aNOJTHEHHOM
mum@pormramu. CHHOBHAIIbHAST 000JI0UKA, KOTOPasi OOBIYHO MMEET TOJIIIMHY B OJUH KJIETOYHBIN
CIIOH, CTAHOBHUTCSI MHTEHCHBHO KJIETOUYHOW U MPUHUMAET (OpMY, CXOAHYIO C TMM(OUTHOM

TKaHbBIO, BKJIFOYast NeHAPUTHBIC KIeTkH, T-, B- u NK-knerku, Mmakpodard u CKOTUIeHHUS
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TUIA3MaTHYECKUX KIETOK. JJaHHBIN mpoLecce, a Takyke MHOXKECTBO HMMY HOTTATOJIOTHIECKUX
MEXaHU3MOB, BKJIFOYast 00pa3oBaHHe KOMIUIEKCOB aHTUT€H-MMMYHOTJIOOYJIMH, B KOHEYHOM
UTOT€ IPUBOAAT K HAPYLICHHIO LIEJIOCTHOCTH CYCTaBa, YTO MPUBOAMT K Aedopmaruu,
HeoOpaTuMoit norepe GyHKIUH W/WIA 3PO3UH KOCTH B CYCTaBe WM BOJIM3U HEro. 3asBICHHOE
coeIMHeHNe, KOMOMHAIINH PACKPBITHIX COENUHEHUH WH (papMarleBTUYECKUI UX KOMIO3ULIUU
MOTYT NPUMEHATHCS IS JIeUeHUs1, 00JerdeH s HIIH MPEeIOTBPAIIEHUs JIF0OOro OHOTO,
HECKOJIbKUX MM BCeX 3Tux cumnromoB PA. Takum obpasom, B koHTEekcTe PA cumraercs, 4ro
COeIMHEHUs 00ECIIeUunBaIOT TepaneBTHIeCKU 3PQPeKT, Koraa T0CTUraeTCsl YMEHbLICHHE WIN
yay4IIeHne JJI0OO0ro U3 CUMIITOMOB, OOBIMHO CBSI3aHHBIX ¢ PA, HE3aBUCHMO OT TOTO, MPUBOJUT
JIM JIEYEHHE K COMYTCTBYIOIIEMY JIEIEHUIO OCHOBHOTO PA 1/Uiy CHM)KEHUE KOJMYECTBA
LIUPKYJIUPYIOIIEro peBMaTougHoro Qgaxropa («PD»).

AwmepukaHckuii komemk pesmatosioroB (ACR) pa3paboran kpuTepuu AJisi ONpeaeneHus
yIy4IIeHus U kinHudeckon pemuccun npu PA. Ecnu Takoit napamerp, kak ACR20 (kpurepuii
ACR nas1 20% knuHHYECKOTro yaydienus), Tpedyer 20% yaydmeHus: KoJIu4ecTa
OONIe3HEHHBIX U MPHUITYXIINX CYCTABOB, a Takxke 20% ynydieHus 3 u3 CIeayIux 5
napameTpoB; o0Iasi OLIEHKA MalMeHTa, 001Iasi OLIEHKA BPayoM, OLIEHKA MALeHTOM OOJIH,
CTeNEeHb MHBAJMAHOCTH M YPOBEHb OCTPO(a30BOro pearenra. JlaHHbIe KpUTEPHH ObLTH
pactmpens! s ynyqmeruss ACR50 u ACR70 wa 50% u 70%, coorBercTBeHHO. Jpyrue
KPUTEPHHU BKIIFOYAIOT KpuTepru [1ayito U peHTIeHONOTHUECKYIO MPOrPECCHI0 (Harpumep,
nokaszarenb Llapma).

B HeKOTOpPBIX BapuaHTax OCYLIECTBICHHS TepaneBTHYECKH I 3((PEKT y MalUeHTOB,
CTPAJIAIOLINX PEBMATOUAHBIM apTPUTOM, JOCTUTAETCs, KOraa y nanuenrta Haomonaercs ACR20.
B KOHKpeTHBIX BapHaHTaX OCYIIECTBJIEHUSI MOTYT ObITh JOCTHTHYTHI yiay4imeHust ACR mo
cpaBHeHuto ¢ ACRCS0 nnu naxe ACR70.

B onHOM BapHaHTe OCYLIECTBICHUSI PACKPBITHIE B HACTOSIIEE BPEMsI COSTUHEHHS MOKHO
NPUMEHSITH JJIs1 3aMeIJICHUsI HACTYTUICHHSI TOCIEeICTBUI cTapeHusi. Hanpumep, coennHeHus 1o
HACTOSIIIEMY U300PETEHHIO YMEHBINAOT BBIPAXKEHHOE X POHHYECKOE BOCTIAICHUE, CBA3aHHOE C
MOXKIJIBIM BO3PAcTOM («BocnasieHuey). C BocajieHHeM CBsI3aHO MHOKECTBO CUMIITOMOB U
COCTOSIHUH, HAaNPUMep, TAKHE COCTOSIHUS, KOTOPBIE MOKHO JIEUUTh C MTOMOIIBI0 COSMHEHUH 110
HACTOSIIIEMY U300PETEHHIO, BKIIFOYAIOT HEHPOIEreHEPATUBHBIE PACCTPONCTBA, TAKHE KaK
6onesznu IlapkuHcoHa 1 AJbLreiiMepa, reMOIo3THYECKHEe HOBOOOPA30BaHUS U
MHeJONpoJH(epaTuBHbIE paccTpoiicTBa. [[OMONMHUTENbHBIE COCTOSHUS, KOTOPBIE MOKHO JIEUNUTh
WK YJIyYLIaTh ¢ TIOMOLIBIO COEIMHEHHH MO HACTOSIIIEMY N300PETEHHUIO, BKIIFOUAIOT COCTOSTHUS,
ormucannbie Franceschi C, Campisi J. Chronic inflammation (inflammaging) and its potential
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B npyrom acniekTe coequHEHUs IO TAHHOMY U300PETEHHIO MOTYT IIPUMEHSITHCS ISt
YMEHBLICHUs] BO3/ICHCTBHSI CTAPEHUs Ha PENIPOAYKTUBHYIO ciucteMy. Hanpumep, HekponTos,
BBI3BaHHBIN nepenayeit curaanos RIP1, Obut BOBIIeUEH B CTapeHHE PENpPOAYKTHBHBIX OpraHoB Li
et al. eLife 2017,6:€27692 u Chaudhary et al. Journal of Biomedical Science (2019) 26:11,
TaKUM 00pa3oM, COSAMHEHHUS IO JaHHOMY U300PETEHHIO MOYKHO IPUMEHSITD IS JICYEHUS
CHMIITOMOB, CBSI3aHHBIX CO CTAPEHUEM, TAKUX KaK CHHKEHHE YPOBHS TECTOCTEPOHA, CHIDKEHHE
(bepTUIBHOCTH U TUMEPILIA3Us NPEACTATENbHON JKEIe3bl.

JlonoigHuTENbHBIE 3200JI€BAHUS W PACCTPONCTBA, KOTOPBIE MOXKHO JIEUUTh H/UIIH
NPEAOTBPALIATh C TIOMOLIBIO COETUHEHUH U KOMIIO3HUIMI IO HACTOSIIEMY H300PETEHHIO,
BKJIFOUAIOT: O0K0BOM amuorpodrueckuii ckiepos3 (BAC), ayTouMMyHHBIH CHHIPOM,
PEBMATOMIHBIN apTPUT, caxapHblil quader I Thna, BocnanuTenpHble 3a001€BaHUS KUIIEYHHKA, B
TOoM uncie 6one3Hb KpoHa 1 ssi3BeHHBIH KOJIUT, OMIMAPHBIA LUPPO3, PACCESHHBIH CKIIEPO3,
rpanyJjiemMaro3 BereHepa, UXTHO3, aCTMy, IBUIBLIEBYIO aJUIEPTHIO, OOPAaTUMYIO OOCTPYKTHBHYIO
OoNe3Hb IpIXaTEeNbHBIX MyTeH, OPOHXHAJIBbHYIO aCTMY, aJUIEPIHYECKYIO ACTMY, BHYTPEHHIOO
acTMy, Hapy>KHYIO aCTMY, IbUIEBYIO aCTMY, XPOHUYECKYIO WJIH 3aCTapelyo acTMy, aCTMY Ha
NO3/{HEH CTaZluu U FUNeppeakTUBHOCTD JbIXaTeJbHbIX MyTeH, ajsIepruiecKuil puHHT,
CIIOHJIUIIOAPTPUT, O0JIe3Hb bexTepeBa, ayTOMMMYHHBIN renaTUT, ay TOMMMYHHbIE 3a00JI€BaHMS
renatoOMINapHON CUCTEMBI, HApyLIEHHEe MO3TOBOIO KPOBOOOpAIeHNUS, aJNIeprUIeCKue
3a00JIeBaHMsI, XPOHUYECKYIO OOCTPYKTUBHYIO OOJIE3Hb JIETKHX, SM(PH3EMY JIETKHUX, aTAKCHIO
dpunpeiixa, 6oae3Hb ¢ TenblamMu JleBr, 1HabeTHYECKYI0 HEBPOMATHIO, MTOJUTITyTAMHHOBBIE
(polyQ) 3aboneBanusi, bonesnp Papa, 6bone3nb Menke, 0ose3Hb BuibcoHa, MPUOHHOE
pPaccTpONCTBO, NECTPYKTUBHBIE 3a00JIeBaHIs KOCTEH, Takue Kak 3a0oieBaHUE pe30pOLUU KOCTH,
CBSI3aHHOE C MHOKECTBEHHOU MHEJIOMOI 3a00JieBaHIe KOCTeH; JOOPOKAUYECTBEHHYIO OMyXOJIb,
nposudepaTuBHbIe 3a00JI€BaHIs, BOCTIAJIUTEIbHbIE U TUIIEPIIpoTHdepaTuBHbIC 3a00I€BaAHUS
KOJKH, SMTUIEPMAIIbHYIO THITEPIIPOJH(epanuio, ICopras, aTOMNIECKUN 1ePMATUT, KOHTAKTHBIHI
JIEPMATHT, SK36MaTO3HBIN IePMATHUT, CeOOpEHBII 1epMaTHUT, MyCTYJIe3HbIH TICOpHUas,
OyJIe3HBIN 1ePMAaTUT, MHOTO(OPMHBIN 3PUTEMHBINA AEPMATHUT, THHEHHBIN IgA-OyIuie3Hblit
JIEePMATHT, LIEMEHTHBIN IEPMATHT, THHTUBUT, MAPOJAOHTHT, TIOPAKEHNUE IECEH, ATbBEOJISIPHON
KOCTHU, KOCTHON CYyOCTaHIINH CETICHC, TTAHKPEATUT, KPACHBIHN TUIOCKHH JIUIIAN, MTy3bIPYATKY,
Oynne3Hblil nempurona, OyJIe3HbIH SITUASPMOIIH3, KPATUBHHLYY, aHTHOHEBPOTHYECKUH OTEK,
BACKYJIUT, 3PUTEMY, KOXKHYIO 303UHO(HIHIO, OKUPEHHUE, S03UHOPUIbHBIN (PacIHT, aKHE,
OYaroByIO aJIOTIELHIO, aJIOTIELUIO TI0 MY)KCKOMY THITY, CTAPUYECKYIO aJIOTELHIO,
KEPAaTOKOHBIOHKTUBUT, BECCHHNH KOHBIOHKTHUBUT LIEJIOYHON OXor, Oone3Hb bexuera, yseur,
acCOIMUPOBAHHBIN ¢ OoNe3HbIO bexuera, KepaTHT, reprneTHIecKuil KepaTUT, KOHMYECKYIO

POTOBHILY, SMTUTENHAIBHYIO TUCTPOPHUIO POTOBULIBI, JIEHKOMY POTOBHUIIBL, TIIA3HYIO My3bIPUATKY,
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s13By MypeHa, ckieput, cuaapom Porra-Kosinaru-Xapaabl, reMaToorndeCkrue HapyLeHus,
reMaToJIOTMYeCKHEe 3JI0KaueCTBEHHbIE HOBOOOpa3oBaHUsl, TMM(POMBI, TuMpomMy XOKKHIHA,
HEXOJDKKUHCKYIO JIUM(POMY, KapLITHOMY MOJIOYHOM KeJe3bl, (POJUTUKYIISIPHYIO KapLUHOMY,
HenubhepeHINPOBAHHYIO KaPLUHOMY, NAMMUIPHYIO KapLIMHOMY, CEMHHOMY, Menanomy, ABC
g Gy3HYI0 KpyMTHOKIETOUHYIO B-kietounyro mumbomy (JIBKKJI), makpornolyinHeMuro
BanbneHcTpema, nepBUYHYIO KOXKHYIO T-KJI€TOUHYIO TUM(OMY, BSIIOTEKYLIYIO HIIH
WHJIOJIEHTHYI0 MHOJKECTBEHHYIO MUEJIOMY, JIEHKEMHUIO, OCTPbIH MUENOUIHbIH Jeiiko3 (OMJI),
JABKKJIL, xporngeckuit mmgoneiikos (XJIJI), xpoHnueckyro TuMpOIUTapHYIO TUMPOMY,
NEPBUYHYIO BBINOTHYIO JUMpoMy, tumbomy/neliko3 bepkurra, ocTpeiii TuMpoLnTapHbIi
neliko3, B-knerouHslit mpoauMQoruTapHbIi JeiKo3, TUM(OIUIa3MOLUTAPHYIO TUM(OMY,
muenoaucruiactudeckue cuaapomel (MIC), muenoduOpo3, HCTUHHYIO NOJHLUTEMHIO, CAPKOMY
Kamnomu, numdpomMy MapruHaabHON 30HBI CEI€3€HKH, MHOKECTBEHHYIO MUEJIOMY,
IUIA3MOLIUTOMY, BHYTPUCOCYAUCTYIO KPYITHOKIIETOUHYIO B-KieTounyto muMpomy, HapyIeHus,
obycnosnennsle IL-1, Hapymenus, oOycnosnernable MyD88, nekapcTBeHHO-yCTOHYNBBIE
3JI0Ka4eCTBEHHbIE HOBOOOPa30BaHus, Takhe kak MHruonutrop JAK- pesucreHTHbIe
3JI0Ka4eCTBEHHbIE HOBOOOPA30BAHUS M PE3UCTEHTHbIE K HOPYTUHUOY 3JI0KAaUE€CTBEHHbBIE
HOBOOOpPAa30BaHMsl, HAIPUMED, PE3UCTEHTHbIE K HOPYTHHUOY reMaTOIOTHuecKue
3JI0KAQUYECTBEHHbIE HOBOOOPA30BaHUs, Pe3UCTEHTHBIN K HOpyTHHNOY XJIJI M pe3ucTeHTHyIO0 K
uOpyTHHHOY MakporaoOyInHeMUrO BajgbaeHcTpema, OCTpblil MUEIOT€HHBIN JIEHKO3,
XPOHUUYECKUI MUEJIOTEHHBIN JIEHKO3, aHTMOTE€HHbIE PACCTPONCTBA, TAKUE KAK AHTMOTE€HHBIE
PacCTPOICTBA, BKJIIOYAST COUAHBIE OMyXOJIH, HEOBACKYJIIPH3ALIMIO IJ1a3a, TEMAHTHOMBI, TAKUE
KaK WH(PAHTUIbHBIE TeMAHTHOMBI, CETICUC, CENTHYECKUI 10K, IIUTeJlIe3; MUTPEHb, OPOHXUT,
SI3BY JKEJy KA, HEKPOTU3UPYIOIIHUN SHTEPOKOJIUT, MOPAKEHUS KUIIEYHUKA, CBSI3aHHBIE C
TEPMUYECKHMHU OKOTAMH, IIEJTHAKHIO, MPOKTHUT, S03HHOPHIIbHBIA TACTPOIHTEPUT, MACTOLIUTO3,
CHUHPOM CBSI3aHHOU JIMXOPAJIKH, CBI3aHHOU C NIPEBpALleHNeM UHTEepJIeHKUHA- 1,
NePUOIUYECKUIH CHHAPOM, aCCOLIMMPOBAHHBIN C PELIENITOPOM (paKTOpa HEKPO3a OMyXOJIH,
cuanapom nedurmra NEMO, epumut HOIL-1, cunapom nedunnra komruiekca cOOpku
JUHEWHOH 1leny yOUKBUTHHA, a JIM30COMHYIO OOJIe3Hb HAKOIIIeHMs, OoJie3Hb [ orre,
ranrnno3nno3 GM2, anbha-MaHHO3HI03, ACTIAPTHIITIIFOKO3AMUHYPHIO, 0OJIE3Hb HAKOTUICHHSI
3(UpPOB XOJIECTePUHA, XPOHUYECKUH Ne(HUIINT TeKCO3aMHUHHUIA3bI A, LIMCTUHO3, OOJIe3Hb
Hanona, 6onesap @adpu, 60e3Hp Dapdepa, Pyko3uno3, raJakTOCUATNA03, TAHTITUO3UI03
GM 1, mykonunuaos, 60ae3Hb HAKOTUIeHUsI CBOOOTHOMN CHAJIOBOM KHCIIOTHI B PAHHEM BO3PACTe,
neuuuT FOBEHIIIBHON rekco3aMuHanaasel A, 6one3ns Kpaboe, nepuuut mmzocomanbHOM
KUCJION JINIMAa3bl, METAaXPOMATHUYECKYIO JIEHKOAUCTPOPHUIO, MyKOTIOJINCAXAPHIO3BI,

MHOXECTBEHHBIN nepuIHT cyibdarassl, Oone3nb Humana-I1nka, HelipoHaIbHbIE LEPOUTHBIE
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nunodycuHo3bL, 6oe3Hb [lomiie, mukHOOM30CTO3, Oone3nb Canmxodda, 6onesns [Hlunanepa,
00JIe3Hb HAKOIJICHUS CHAJIOBOM KUCJIOTHI, Oonie3Hb Tes-Cakca, bone3nb BonbMaHa, 601e3Hb
I'eatunrrona, Oone3ns [lapkuHCcOHa, HeliponereHepaTuBHbIE 3a001eBaHus, OONE3Hb
I'eatunrrona, Oone3npb [IapkuHCOHA, METACTATHUECKYIO MEJIAHOMY, HEHPOIereHepaLuIo,
cszaHHyt0 ¢ BUU-ungexuneii u [IMB peTnHUTOM, TaKyIO KaK aCCOLMMPOBAHHBIE
HEWPOKOTHUTHUBHBIE PACCTPONCTBA UIIH JeMeHLINs, PHOPO3HBIE COCTOSTHUS, TAKUE KaK
HEaJIKOTOJIbHBIN CT€AaTOreNaTUT, U CEPeYHbIE COCTOSIHHS, TAKHE Kak pernepQy3ust UIIeMUH,
AJUIEPTHUIO, PECITUPATOPHBIA JUCTPECC-CHHAPOM B3POCIBIX, XPOHHUYECKYIO OOCTPYKTHBHYIO
Ooe3Hb JIETKUX, TJIOMEPYJIOHE(PUT, SpUTEMATO3, XPOHHUECKUH TUPEOHIuT, Oone3Hs I peiiBea,
ayTOUMMYHHBIH IaCTPUT, ay TOUMMYHHYIO HEHTPOIIEHHUIO, TPOMOOIIMTOINIEHUIO, PEAKIHIO
«TPAHCIUIAHTAT MIPOTUB XO35IMHAY», BOCTIAJIUTEIBHYIO PEAKLIUI0, HHAYLIUPOBAHHYIO
SH/IOTOKCHHOM, TYOEpKYyJIe3, aTepOCKIEPO3, MBILIEYHYIO IereHEPALNIO, KAXEKCHIO, CHHIIPOM
PeliTepa, KpaCHYIIHBII apTPUT, OCTPBII CHHOBHUT, 3a00JIeBaHHE [3-KJIETOK MOKETyI0YHOMN
JKeJIe3bl, 3a00JIeBaHsI, XapaKTePU3YIOLINECs] MACCUBHOW HEUTPOPHUIbHON MHDUIBbTpALIHeH;
PEBMATOUIHBIN CIIOHIWJINT, MOAArPUYECKUN apTPUT, ICOPUATUYECKUH apTPUT U Apyrue
APTPUTHBIE COCTOSIHUS, LiepeOpaIbHYI0 MAJISIPUIO, XPOHUYECKOE BOCHIAIUTENIbHOE 3a00IeBaHne
JIETKUX, CUIIUKO3, JIETOUHBIH CapKOn103, GUOPOMY JIETKOT0, HAUOTIATHIECKYIO
UHTEPCTULHAIBHYIO THEBMOHHUIO, OTTOPKEHHE aJIJIOTPAHCILIAHTATa, OTTOP>KEHHE KOCTHOTO
MO3Ta, JIUXOPAIKy U MUAJITUU BCIIeACTBUE HH(EKINU, 00pa3oBaHKe KeJIOUIOB, 00pa3oBaHUE
pPyOLIOBOM TKaHH, IUXOPAIKY, TPUIII, XPOHUYECKHI MUEJIOTEHHBIN JIEWKO3; aHTHOTECHHbBIE
PacCTPOICTBA, BKJIIOYAS COIUAHBIE OMyXOJIH;, BUPYCHBIE 3a00JIeBAHUS, BKJIOYAst OCTPYIO
uHpekuo renatuta (BKIoydas renatut A, renatut B u renatur C), CIIM, ARC unu
3JI0KAQUYECTBEHHbIE HOBOOOPA30BaHUs, TePIEC; MHCYIBT, HH()APKT MHOKap/a, apTEPUOCKIEPO3,
arepocKiepo3, CHHAPOM aOPTHUTA, Y3E€JIKOBBIN NOJHAPTEPUNUT, UIIEMUI0 MUOKAp/Aa, UIIEMUIO NPU
WHCYJITHBIX MH(APKTAX, OPraHHYI0 THIIOKCHIO, TUIIEPIUIA3UI0 COCYIOB, penepdy3noHHOe
NOpaKEHHE CEPALIA U TOYEK, HIIEeMUIECKU-penepPy3HOHHOE TOBPEKICHHE OPTAHOB,
BO3HHKAOIIEE MPU KOHCEPBALIMH, TPAHCIUIAHTALIUHN FJTH HIIEMHYECKON O0Ne3HH, runepTpoduro
cepaua, MHAYHUPOBAHHYIO TPOMOUHOM arperamuo TPOMOOIIUTOB, SHIOTOKCEMHUIO W/ VTN
CUHAPOM TOKCHUYECKOTO LII0KA, COCTOSIHUS, CBSI3aHHBIE C CUHAA30M MpOoCTarjiaHauH-
SH/IONEPOKCHIA3bI-2, BYJIbIAPHYIO MY3bIPYATKY, ayTOUMMYHHBIH/MHOKECTBEHHBI MHO3UT,
JIePMAaTOMHO3UT, BYJIBFAPHYIO JEHKOAepMY, POTOAIUIEPTUIECKYIO UyBCTBUTEIBHOCTb, HIIEMHIO,
peniepdy3nOHHOE MOBPEXKIEHHE, HIIEMHIO CepaLa, penep(y3nOHHOE TTOBPEKACHNE BCIEICTBUE
uH(papKkTa MHOKapa, MHOKECTBEHHYIO CHCTEMHYIO aTpoduro, CHHAPOMBI [TapkuHCOHA IITIOC,
JOOHO-BHCOYHYIO JEMEHLIMIO, BHYTPUUEPEITHOE KPOBOU3IUSIHIE, KPOBOM3IIUSHIE B MO3T,
NPOTPECCUPYIOIIYIO MBIIIEYHYIO aTpouio, IceBno0yIbOapHBII Mapaiud, IPOrPecCUpPyrOINi
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OynbOapHBIi Mapanuy, COMHAIBHYIO MBIIIEYHYIO aTPO(HI0, HACIENCTBEHHYIO MBIIICYHYFO
arpoduro, nepudepudeckre HeBPOIATHH, IPOrPECCUPYIOIINNA HAIBSACPHBIHN Mapand, KOPTHKO-
0azampHYIO AETeHePaLtIo, JeMUEITNHU3NPYIONeE 3a00I€BaHuUs, CHCTEMHBIH FOBEHUIIbHBIHI
unuonatuaeckuii apTput (FOUA) unm 6onesns Ctuiuia, cucteMHyr0 KpacHyro BomdaHky (CKB),
cunnpom Illerpena, antudocomunuanasiii cuaapom (APC), mepBUUHBINA CKIEPO3UPYIOLITHI
xonanrut (IICX), TpaHCIIaHTALMIO TIOYKH, XUPYPTHUIO, OCTPYIO MOYEYHYIO HEIOCTATOYHOCTh
(OI1ITI), cuanpom cucremHoro BocnanureapbHoro orsera (CCBO), cuHIpOM BBICBOOOKACHHS
uutoknHOB (CBLI), ocTpsiii pecriuparopusiii auctpecc-cuaapom (OPJIC), OPJIC, Bri3BaHHBIH
COVID-19, noctuH}peKInOHHBIE BOCTIAJIUTEIbHbIE ayTOUMMYHHBIE 3a00JI€BaHNUs, PEBMATU3M,
NOCTUH(EKIIMOHHBIHN MIOMEPYJIOHEPPUT, CUCTEMHYIO CKJIEPOAEPMHUIO, HApYIIEHUE MO3TOBOTO
kposooOparuenust (CVA), XpoHH4ecKkyro oOCTpykTuBHYIO Oose3Hb Jierkux (COPD), cunnpom
nedurmra NEMO (cunnpom pedunura ocHOBHOro MoxayJisitopHoro reHa F-kappa-B (takske
usBecTHbIH kak IKK gamma unn IKKG)), 3n0kauecTBeHHbIE HOBOOOPA30BaHHMSI COJTUIHBIX
OPraHoB, JJU30COMHbIE OOJIE3HU HAKOIIJICHHUS INIayKOMa, IereHepaTHBHOe 3a00/IeBaHUE CEeTYaTKY,
ULIEMHIO CeT4YaTKu/penepdy3noHHOe MOBpeXAeHUE, penepdy3nOHHOE OBPEKISHNE TIOUEeUHON
UIIEMUH, KaTapaKTy, CUIEPO3, TUT'MEHTHBIM PETUHUT, AETEHEPALUIO CETYATKHU, OTCIONKY
CeTYATKH, CTAPUECKYIO IeT€HEePALIHIO JKEJITOrO ISITHA, PyOLieBaHNe CTEKJIIOBUIHOTO TeNa,
CeNTUYECKUN MIOK, MHAYLIUPOBAHHBIN JIETATbHBIM TOKCHHOM CUOMPCKOM 13BbI, THOENb KJIETOK,
uHayuupoBaHHyto LPS, nnpekunonnyro sHiedanonaturo, sHIeanur, aiepruiecKuii
SHIEe(ATOMUENTNUT, ayTONMMYHHBII YBEOPETUHUT, THTAHTOKJIETOUHBIN apTEPUUT, PErHOHAPHBIN
SHTEPUT, TPAHYJIEMAaTO3HbIN SHTEPUT, JUCTAJIBHBIN WIEUT, PETHOHAPHBINA UJIEUT, TEPMUHAJIbHBIN
WJIEUT, UHCYJIMHO3ABUCHMBIHA CaXapHbIi [uadeT, CKIePONEPMHUI0, CHCTEMHYIO CKJIEPOAESPMHUIO,
MAaKyJSIPHBIA OTEK, THA0ETUYECKYI0 PETHHOMATHIO, ICHTPAJIbHAS apEOIsipHast XOPHOUAAIbHAS
nucrpodus, bonesas BEST, ButennmupopmMuyro 6051€3Hb B3POCIBIX, MATTEPH-TUCTPOPHIO,
MHOIMTUYECKYIO IETeHEePaLInIO, LIEHTPAJIbHYIO CEPO3HYIO peTHHONaThio, bonesns [llTaprapara,
aucTpoduro KoHyca-cTepkHs, nuctpoduro CepepHoii Kaponuubl, HHQEKIIMOHHBIN PETUHUT,
BOCTIAJIUTENIbHBIA PETUHHUT, YBEUT, 3aJHUI YBEHUT, TOKCHYECKUH PETHHHT U
CBETOMHYLINPOBAHHYIO TOKCHYHOCTh, MAKYJISIPHBII OTEK, LIEHTPAIBHYIO apEOJIIPHYIO
xopHouaaabHyio auctpoduro, bonesns BEST, Burennmudopmuas 601e3Hb B3pOCIBIX, MATTEPH-
IUCTPOGUIO, MOBPEKACHUE 3PUTENBHOTO HEPBA, HEBPUT 3PUTENILHOIO HEPBA, HEHPONaTHH
3PUTENBHOTO HEPBA, OKKIIFO3UIO LIEHTPAIbHON apTEPUN CETYATKH, UIIEMHYECKYI0 HEHPONaTHIO
ONTUYECKOTO HepBa (HampuMep, MEPEIHIOK UIIEMHYECKYI0 HEHPONATHIO C apTEPUUTOM HITH Oe3
apTepUUTA U 33THIOK0 NIIEMUYECKYI0 HEHPOTIATHIO 3pUTENILHOTO HEPBa), KOMIIPECCHOHHYIO
ONTUYECKYI0 HEBPOIIATHIO, NHPWIBTPATUBHYIO ONITUYECKYIO HEBPOIIATHIO, TPABMATHYECKYIO

ONTUYECKYI0 HEBPOMATHIO, MUTOX OHIPHAIBHYIO ONTHYECKYI0 HEBPOMATHIO (HAIPUMED,
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ONTHUYECKYI0 HeBpomnarHio Jledepa), aTMMeHTapHYIO ONTUYECKYIO HEBPOIIATHIO, TOKCHYECKYIO
ONTHUYECKYI0 HEBPOIIATHIO M HACIEICTBEHHYIO ONTUYECKYIO HEBPOIIATHIO, TIOMUHAHTHYIO
ONTUYECKYIO0 HeBponaTHio, cuHapoM bepa, 6omne3ns Kpelirudenbara-Axoda),
MIPOrPECCUPYIOIINI HAABAAECPHBIN MTapaiuy, HACJAEACTBEHHBIN CIACTUUECKUIN Mapes,
cybapaxHOMIAIbHOE KPOBOU3JIMUSHNIE, TEPUHATAIBHOE TIOBPEKACHNE T'OJIOBHOTO MO3T,
CYOKJIMHUYECKOE MOBPEXKIeHNE FOJIOBHOTO MO3Ta, TIOBPEKACHNE CIIMHHOTO MO3Ta,
AHOKCHUYECKH-UIIEMUYECKOe MOBPEXKIEHIE TOJIOBHOTO MO3Ta, LIepeOpaIbHY 0 HIIEMHIO,
OUaroBYIO LepeOpabHYIO HIIEMUIO, TIO0ATBHYIO LIepeOpaIbHYI0 UIIEMHUIO U THITOKCHYECKYIO
TUITOKCHIO, TTOBPEXKIEHNE OPIOIINHBI, BEI3BAHHOE NEPUTOHEATBHBIM JTHATNU3UPYIOIIUM
pacteopoM (PDF) u mobounsie 3¢ dexTel, cBsi3anable ¢ PD, rimomepyisipHbie 3a00eBaHus,
TyOyJIOUHTEpCTUIMATIbHBIE 3200JI€BaHNSI, UHTEPCTULIHABHBIA HEPPUT, OOCTPYKIIHIO,
MOJIMKHUCTO3 ITOYEK), O4aroBblil IIIOMepYJIOCKIepO3, MMMYHOKOMIUIEKCHYIO HepomnaTuto,
anabeTuyeckyro HepponaTuro, CHHApoM I 'yanacyepa, renaTouesuTIoNIIPHBIN pak, pak
MOKENTYAOUHOM JKeNe3bl, YPOJIOTrHUeCKUH pak, pak MOYEBOIO My3bIpsi, KOJIOPEKTANbHBIN PakK,
paK TOJCTON KULIKU, PAK MOJIOYHOH KeJIe3bl, PaK MPEACTATEIbHOM JKeNe3bl, THIIEPILIA3HIO
NpeACTaTeNIbHOMN JKeJe3bl, paK MOYKH, paK MOYKH, Pak EYEHHU, paK HaIMOYEUHUKOB, PaK
IIUTOBUTHOH JKENe3bl, PaK JKEIYHOTO My3bIPsi, paK OPIOLINHBIL, PaK SUYHUKOB, PaK IEHKH MaTKH,
paK KeNyaKa, pak S3HIOMETPHs], PaK MUILEBOJA, PaK JKeJIyAKa, pak rOJIOBbI U LIEH,
HeMpOosHIOKpUHHBIN pak pak, pak [IHC, onyxonu rojgoBHOro Mo3ra (Hanpumep, KapLiuHOMY
TOJIOBHOTO MO3Ta, MIHOMY, aHATIACTHYECKYIO OJIUTOIEHAPOTIIMOMY, MYJIbTH(HOPMHYIO
IIHO0IaCTOMY B3POCIIBIX U AHAMJIACTUYECKYIO aCTPOLUTOMY B3POCIIBIX ), PaK KOCTEH, CapKOMy
MSITKHX TKaHEH, peTHHOOIaCTOMBI, HEHPOOIaCTOMBI, IEPUTOHEATBHBIE BBITIOTHI,
3JI0KAQUYECTBEHHBIE TUIEBPAJIbHBIC BBIITOTHI, ME3OTEIHOMBIL, ONyX0JHu Buibmca,
TpohobnacTuyeckre HOBOOOPA30OBAHMSI, STTUTENUANBHYIO HEOIJIA3HIO, KAPLIUHOMY KEJTyIKa,
KapLUUHOMY SIMYHHKOB, PaK MPSIMOI KHIIKH, PaK MPEACTATEIbHON JKeJe3bl, paK MOIKETyA0YHOMI
JKEJIE3bl, PaK JIETKOTO, PaK BIIATAJIMINA, PAK LIEHWKH MATKH, PaK sIMYKA, pAaK MOYETIOJIOBOTO
TPaKTa, paK MUINEBOJA, PaK TOPTAHH, PAK KOXKHU, paK KOCTH, paK IUTOBHIHOMN JKEJIE3bl, CAPKOMY,
TJIHO0IaCTOMBI, HEHPOOIACTOMBI, PaK JKEIYAOYHO-KUIIEYHOTO TPAKTA, aIEHOMY,
aIEHOKAPIITHOMY, KEPATOAKAHTOMY, STIHIEPMOHIHBINA PaK, KPYITHOKIETOYHBIA PaK,
HEMEJIKOKJIETOUHBIN pakK JIETKOTO, JIUM(POMBI, PaK TOJICTON KUIIKH, KOJIOPEKTAIbHBIA aIeHOMA,
T€MaHTUONIEPUIIUTOMBI, MUKCOHIHYIO KaPLIMHOMY, KPYTJIOKJIETOUHYIO KapLIHHOMY,
IUTOCKOKJIETOYHYIO KapLIUHOMY, TUIOCKOKJIETOYHYIO KapPLIMHOMY IMHIIEBOAY, KAPLITHOMY TOJIOCTH
pTa, paK ByJbBBL, paK KOpbl HAAMNOUYEYHUKOB, onyxouny, npoayuupytomue AKTI, u nefikemuro,
pecriupaTopHble HHPEKIIMOHHbBIE BUPYCHI, TAKHE KaK BUPYC TPHIINA, PHHOBUPYC, BUPYC KOPOHBI,

BUpYC naparpumnma, Bupyc RS, aneHoBupyc, peoBUpyC U T. 11.), ONMOSICHIBAIOIIU JTUIIAH,
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BBI3BAHHBIN BUPYCOM repiieca, AUapero, BbI3BAHHYI0 POTaBUpPycoM, BupycHbIii renarut, CITH/],
OakTepuanbHbIe HHPEKIUOHHBIE 3a00ieBaHus, Takue Kak Bacillus cereus, Vibrio
parahaemolyticus, sHmepoceMoppacuyeckas KUueyHAas NAIOYKA, 3010MUCmblii CMAghUuIOKOKK,
MRS A, Salmonella, Botulinus, Candida, 6one3ns [lemxera, axOHAPOIUIA3HIO, OCTEOXOHIPO3,
TUTIEPTIAPATUPE03, HECOBEPIIEHHBIN OCTEOreHe3, YAaCTHYHYIO PE3EKIHIO ITEYEHHU, OCTPBIA HEKPO3
NeYEHH, HEKPO3, BBI3BAHHBIM TOKCUHOM, HEKPO3, BbI3BAHHBIN BUPYCHBIM I'€aTUTOM, HEKPO3,
BBbI3BAHHBIN LIIOKOM, HEKPO3, BBI3BAHHBIN aHOKCHEH, B-BUPYCHBIN rematut, renaTtut Hu A/Hu B,
LIMPPO3, AJKOTOJIbHYIO OOJI€3Hb MMEUYE€HH, AIKOTOJIbHBINA LIMPPO3, aJIKOTOJIbHBIN CTEaTOrenaTHT,
HeaskoronpHbli creatorenatut (HACT), TOkCHUHOCTD anieTaMHHO(EHa, renaTOTOKCUYHOCTb,
NEYEHOYHYIO HEJOCTATOYHOCTb, (PYJIBMHUHAHTHYIO MIEUEHOYHYI0 HEIOCTATOYHOCTbD, NEYEHOYHYIO
HEJIOCTATOYHOCTh C MO3THUM HAYaJIOM, KOCTPYIO XPOHHYECKYI0» MEUEHOUHYIO
HEZOCTaTOYHOCTb, XPOHUYECKHE 3a00JIeBaHNs TOYEK, IOBPEXKIESHHE TIOUEK/TPaBMY,
HOBpPEXICHNE MOUeK/ TPABMY, BBI3BAHHYIO HE(PUTOM, TOBPEKACHUE/TPaBMay IOYKH,
BBI3BAHHAYIO MEPECaIKON MOYKH, IIOBPEXKICHNE/TPABMY ITOYKH, BBI3BAHHYIO XUPYPIrUIECKUM
BMELIATEIbCTBOM, IOBPEXKICHHE/TPaBMY TIOYKH, BBI3BAHHYIO BBEICHHEM HE(PPOTOKCHIHBIX
IPerapaToB, YCHIEHHE XUMHOTEPANeBTUYECKOro 3(dexra, IUTOMEraJoBUpyCHYIO HH(peKIus,
HCMV-undexumto, CITHU/L, pak, crapueckoe cinaboymue, TpaBMY, XPOHUYECKYEO
OakTepuaabHyr0 UH(PEKIHI0, 3a00IeBaHMs1, BBI3BAHHBIE 3arPSI3HEHUEM OKPYIKAIOLIEH Cpebl,
cTapeHue, runodaponaTuro, 3a00JieBaHsl, BbI3BAHHbIE BHIOPOCOM I'MCTAMIHA WM JICHKOTPUEHA-
C4, mpieynyro quctpoduto, muoaepmuro u cuaapom Cesapu, Oone3Hb AJAUCOHA,
NICeBIOMEMOPAHO3HBII KOJIHT, KOJIUT, BBI3BAHHBIH JIEKAPCTBAMHU HIJIA OOJTyUEHUEM,
UIIEMHUYECKYIO OCTPYIO MOUEYHYI0 HEAOCTATOYHOCTD, XPOHUYECKYO TIOYEHHYIO
HEJIOCTATOYHOCTh, TOKCHKO3, BBI3BAHHBIH JIETOYHBIM KHUCJIOPOJIOM WJIH JIEKAPCTBAMH,
BpOXkIeHHYI0 runodocdarazuto, GudpomaTo3Hble mopaxkeHusi, GruOpo3Hy0 QUCILIA3HIO,
KOCTHBIH METa0O0JIN3M, OCTEOJIMTHUECKYIO OOJIE3Hb KOCTEH, JIeYeHHE TOCTTPAaBMATHYECKUX
orepalui Ha KOCTSIX, JICUEHHE MOCTIe MPOTE3UPOBAHMS CYCTABOB, JICYCHHE TIOCIIE TUIACTHUECKUX
orepalyii Ha KOCTSIX, JICUEHHE MOCIIe CTOMATOJOTHYECKUX ONEpaLni, IeueHHe XUMHOTeparnei
KOCTEH N JIeueHHUe JIy4eBOH Tepanueil KOCcTel, pak KOCTH, XPYIIKYIO OJISIIIKY, pacCTPOHCTBO,
OKKJTFO3MOHHOE PACCTPONCTBO, CTEHO3, MOPAKEHNE KOPOHAPHBIX apTEPUil, MOpakeHUe
nepudepuIecKix apTepuii, apTEPUATBHYIO OKKIIIO3HIO, (POPMHPOBAHNE HEBPU3MBI,
(opMHupOBaHNE IOCTTPABMATUIECKON aHEBPH3MBI, PECTEHO3, MOCIEONEPALUOHHYIO OKKITFO3HIO
TpaHCIianTara, cuaapom I miteHa-bappe, 6one3ubp MeHbepa, MOJTUHEBPUT, MHOXKECTBEHHBIH
HEBPUT, MOHOHEBPUT, PAIUKYJIONATHIO, THIIEPTHPe03, bazenosa Oose3Hb, ay TOMMMYHHYIO
UJTUOMIATUYECKYIO TPOMOOLIUTONIEHIUECKYI0 ypnypy (ayroummyHHyto UTII), memOpaHo3HBIH

He(ppUT ayTOMMMY HHBIH THPEOUANT, TUPEOUIUT XALUTUMOHTO, TSLKEYI0 MUACTEHUIO, OONIE3HU
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XOJIOZIOBBIX M TEIUIOBBIX arTIIOTHHUHOB, CHHAPOM DBaHa, TEMOJIUTUKO-YPEMUYECKHIH
CHHIPOM/TPOMOOTHYECKY IO TpoMOoumToneHnueckyro mypnypy (I'YC/TTII), ayronMMyHHYIO
IeMOJIUTUYECKYIO aHEMHUIO, arpaHyJIOLHUTO3, MEPHULNO3HYI0 aHEMHUIO, METrano0IaCcTHYIO
AHEMUIO, A3PUTPOILIA3HI0 U UX KOMOWHAITHH.

JU1st KOHKPETHBIX BAPUAHTOB OCYIECTBJIEHUS T10 MEHbLIEH Mepe OTHO COEAMHEHUE UITH
KOMIO3ULIUIO, COAEPSKAILYIO MO MEHbIIIE Mepe OAHO COEIHHEHHE, COTIACHO HACTOSIIIEMY
M300pETEHHIO BBOIAT CyOBEKTY, UMEIOIIEMY MIIH UMEIOLIEMY MOTEHIUAIBHO Pa3BUBAIOLITHIACS
aTONMUYECKUH epMaTUT. B 1pyroM KOHKPETHOM BapuaHTE OCYIIECTBIIEHHS 110 MEHbIIEH Mepe
OIHO COEAMHEHHE HJIN KOMITO3ULIMIO, COAEPKAIYIO 110 MEHbLIEeH Mepe OJHO COeTUHEHHE,
COTJIACHO HACTOSAIIEMY H300PETEHUIO BBOASAT CYOBEKTY, UMEIOLIEMY HIIH UMEIOIIEMY
NOTEHIMAJIbHO Pa3BUBAIOLINICS PEBMATOUIHBIN apTPUT. B ApyroM KOHKpPETHOM BapUaHTE
OCYILIECTBJIEHUs IO MEHBIIEH Mepe OHO COeANHEHNE UM KOMITO3ULIUIO, COAEPIKAILYIO MO
MeHbLIeH Mepe OHO COeMHEHHUE, COTJIACHO HACTOSILIEMY H300pPETEHHUIO, BBOIAT CYOBEKTY,
UMEIOLIEMY WJIM UMEIOLIEeMy ITOTEHLIUAIbHO Pa3BUBAIOIIMNCS aHKMJIO3UPYIOLUI CTOHAWINT. B
APYroM KOHKPETHOM BapUaHTE OCYILECTBJICHUs 110 MEHbIIEeH Mepe OHO COeIMHEHHNE WU
KOMIO3HLIUIO, COAEPKAILYIO MO MEHbIIEH Mepe OHO COeIMHEHHE, COTIACHO HACTOSIILEMY
M300pEeTEeHNIO, BBOIAT CYOBEKTY, HMEIOIIEMY HJIH HMEOLIeMY MTOTEHIIUAIBbHO PAa3BUBAIOIIUICS

MUEJIOIUCILIACTHYECKHI CUHAPOM.

B. CocTaBbl 1 BBeIeHHUe

dapmareBTHYECKHE KOMITO3UINH, COAEPIKALIIE OHO WK O0Jiee aKTUBHBIX COSTMHEHUH
0 HACTOSIIEMY U300PETEHUIO, MOTYT OBITh MPOU3BEACHBI JIFOOBIM IMOAXOSIINAM CIIOCOO0M,
TaKUM KaK CMELINBAHHE, PACTBOPEHHUE, IPAaHYJUPOBAHKE, IIPUTOTOBJICHUE IPAXKE, PACTUPAHUE,
SMYJIBTUPOBAHHE, HHKATICYJIMPOBAHHE, YJIaBIUBAHUE W JHopmn3anus. PapManeBTHIeCKue
KOMITO3ULIIK MOTYT OBITh COCTABJICHBI C UCIIOIB30BAHUEM OTHOTO WK Oojiee PU3NOIOTHIECKH
NPUEMJIEMBIX SKCLIMITHEHTOB (Hampumep, pasdaBuTesel, HOCUTEIEeH WM BCIOMOTaTeIbHBIX
BEIECTB), OJHOTO MWK O0Jiee aTbIOBAHTOB MJIM MX KOMOMHALIUHI JJIsI TOJTyYEHHsI ITPETapaToB,
KOTOpbIE MOJKHO UCTIOJIB30BATh B (papManieBTHKE.

AxTuBHOE(bIE) COeTUHEHNE(s]) MOTYT OBITh BKIIFOYEHBI B COCTaB (hapMalleBTHUECKUX
KOMITO3ULIMH per se uin B popMe ux (papMaleBTUIECKH IPUEMIIEMOH COJIH, cTepeon3omepa, N-
OKCHJa, TAyTOMEPA, TUAPATa, COMbBATA, H30TOMHOIO aHAJIOra WK npoyiekapcTsa. OOBIMHO Takue
conu OoJiee pPaCTBOPUMBI B BOAHBIX PacTBOPAX, YeM COOTBETCTBYIOLIME CBOOOIHBIE KUCIOTHI U
OCHOBAaHUS1, HO TAK)K€ MOTYT 00pa30BBIBATHCS COJIM C MEHbBINEH paCTBOPUMOCTBIO, YEM

COOTBETCTBYHOLIIUE CBO6OI[HbIe KHUCJIOTBI U OCHOBAaHUA.
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dapmareBTHIECKHE KOMITO3UIUH COTIIACHO HACTOSIIEMY H300PETEHHIO MOTYT HMETh
bopMy, MOAXOIAIIYIO MPAKTHUECKHU IS JIF0OOT0 criocoba BBEASHHMSI, BKIFOYAsi, HAIPUMED,
MECTHBIH, TJIa3HOU, MEPOPATTbHBIN, TPAHCOYKKAJIbHBINA, CHCTEMHBIHN, HA3aJIbHBIH, MHBEKIIHOHHBIMH,
HarpuMep BHYTPUBEHHBIN HJIM BHYTPUOPIOIINHHBIN, TPAHCAEPMAJIbHBIA, PEKTATbHBIMH,
BarvHAJIbHBIA U T. A. WX GOPMY, MOIXOASINYIO Il BBEACHUS ITyTEM UHT AU WA
uHCYpduAunu.

Jlnst MecTHOTO BBEACHUS aKTUBHOE(bIE) coeqMHEeHne(s1), (papmalieBTHIeCKH IpruemMiIeMas
coib, cTepeonsomep, N-okcua, TayToMmep, THAPAT, COIbBAT, U30TOMHBIN aHAJIOT UJIH
NPOJIEKAPCTBO MOTYT OBITh MPUTOTOBJIEHBI B BU/I€ PACTBOPOB, TeJiel, Ma3eil, KpeMOB, CyCIIeH3UH
U T. [. U3BECTHBI B TEXHUKE.

IIpenapatsl A1 CUCTEMHOTO BBEI€HUs BKJIIOUAIOT MIpenapaTel, NpeJHa3HAYEHHbIE 1JIs
BBEJICHUS IyTEM UHBEKLUH, HAIPUMEp, TOAKOKHOM, BHYTPUBEHHOH, BHY TPUMBIIIEYHOM,
1o000I0YeYHOM UM BHY TPHOPIOIIMHHON HHBEKIMH, & TAK)KE MPerapaThl, MpeIHa3HAYCHHbIE
11 TPAHCAEPMAJIBHOTO, TPAHCMYKO3JIbHOTO NEPOPAIbHOTO WM JIETOYHOTO BBEACHMUSL.

ITonxopsuue npenapatsl 1js1 MHbEKLMH BKJIIOYAIOT CTEPUIIbHBIE CYCIIEH3UH, PACTBOPbI
WIN SMYJIbCUU aKTUBHOTO COeIMHEHUs (COeAMHEeHMI) B BOIHOM WIIN MacIIsSIHOM cpefe.
DapManeBTUYECKUI KOMIIO3ULIMUA MOTYT TaKKe€ COAEPKaTh PELENTYPHBIE ar€HThI, TAKHE KaK
CYCIIEHAUPYIOIIHHA, CTAOMITU3UPYIOIIUN W/ WK JUCTIEPTUPYOIUiA areHT. KomMnozunmu mist
WHBEKLUH MOTYT OBITh MPECTABJICHbI B BU/I€ CTAHJAPTHOM JIEKAPCTBEHHOU (DOPMBI, HAIIpUMeED,
B aMITyJIaX WM B KOHTEHHEpaxX ¢ HECKOJIBKIUMHU J03aMH, H MOTYT COIePKaTh TOOABJICHHBIE
KOHCEPBAaHTHI.

AJNbTEpHATUBHO, MHBEKIIUOHHBIN COCTaB MOKET OBbITh MPEAJIOKEH B BUIE MOPOIIKA JIJIsI
BOCCTAHOBJIEHUS ITOAXOAALINM HOCUTENEM, BKIIFOUasi, HO HE OTPaHUYUBAsICh 3TUM, CTEPHIIbHYIO
anmMPOTeHHYIO BOAY, Oydep, pacTBOp AEKCTPO3bI U T. 1., epex npuMeHeHneM. C 3TOH LeNbio
aKTUBHOE(bIE) COCAMHEHUE(sT) MOXKET OBITh BBICYIIEHO JIFOOBIM U3BECTHBIM B JAHHOW O0JIACTH
CIoco0OM, TaKMM KaK JTHO(PHIN3ALINS, H BOCCTAHOBJICHO MEPeNl IPUMEHEHUEM.

JUis TpaHCMYyKO3aJIbHOTO BBEJIEHUS B IIperapaTe UCIIONb3YIOTCS IEHETPaHTHI,
COOTBETCTBYIOLIHE Oapbepy, KOTOPBIH HEOOXOAMMO MPOHUKHYTh. TaKue MeHeTPaHThI U3BECTHBI
B IAaHHOW OOJIACTH TEXHUKH.

Jlnst mepopasibHOro BBEACHUS (hapMalleBTHIECKHE KOMITO3ULIUH MOTYT UMETh (hopMmy,
Harpumep, MacTHJIOK, TaOJETOK WM KarcCyJl, IPUTOTOBJIEHHBIX OOBIYHBIMH CIIOCO0AMH, €
(apMareBTHYECKH MPHUEMIIEMBIMH SKCLIUTTHEHTAMH, TAKUMH KaK: CBSI3bIBAOLIINE ar€HThI
(HampuMep, MpeKeTaTHHU3UPOBAHHBIN KYKYPY3HBIH KpaxMaJl, ITOJMBHHUIIITAPPOIUIOH UITH
TUAPOKCUIIPONMIMETHIILIEIUTOI03a); HAITOJIHUTENH (HarpuMep, JIaKTo3a,

MHUKPOKPHCTALTHYECKAs! LEJUTI0JI03a Wi THAPodochaT KaJbIHs); CMa3bIBAIOIINE BEIIECTBA
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(HanpuMep, cTeapaT MarHusl, TAJbK WM JHOKCHI KPEMHUS ), Pa3phIXJIUTENN (HATIPUMED,
KapTo(ebHBIN KpaXMaJl HITH KPax MAJITIUKOJISAT HATPHS); W/ UM CMaYHBAIOIIINE aAr€HThI
(manmpumep, jgaypuicyibdart HaTpusi). TaOneTku MOTYT OBITH MOKPBITHI XOPOIIO H3BECTHBIMH B
TaHHOM 00nacTu criocobaMu, HaIpUMep, caxapaMu, INIEHKAMU WIIH SHTEPOCOTIOOUITBHBIMU
TIOKPBITHSIMH.

Xunkue npenapaTsl Uisi IEPOPATBHOTO BBEIEHHSI MOTYT UMETh (pOpMy, Harpumep,
SJIMKCUPOB, PACTBOPOB, CUPOIIOB WJIH CYCIIEH3HiA, MJI OHU MOTYT OBITh MPECTABJICHbI B BUIE
CYXOro MPOAYKTA [ pa3OaBieHHst BOJOW WM APYTHM IMOAXOMSIINM HOCHTENIEM Mepe
npuMeHeHneM. Takue )KuKHe mpenapaThl MOTYT ObITh PUTOTOBIIEHbI OOBIMHBIMHU CIIOCOOAMU C
(papmaLeBTHYECKH TPUEMIIEMbIMHU SKCLUNUEHTAMH, TAKMMH KaK: CYCIIEHAHPYIOIINE areHThI
(Hanpumep, cupon copOUTa, MPOU3BOAHBIE LIEJUTFOJIO3bI MITH THAPOTEHU3UPOBAHHBIE MTUIIEBbIE
JKHUPBI); IMYJIbraTOpbI (HAIIPUMeEp, JIELUTHH WIH apaBUICKast KaMe.b); HEBOAHbIE HOCHTENN
(HampuMep, MUHIAIBLHOE Maclo, MACIsHbIE CIOKHbBIE 3UPbI, STUIOBbIH crupT, cremophore™
Wi paKLMOHNPOBAHHBIE PACTUTENBHBIE MACiIa); U KOHCEPBAHTHI (HAIIPUMeEp, METUJI- HITH
HPOIMII-TI-THAPOKCUOEH30aThI I COPOMHOBas KMCI0Ta). [Ipenaparsl MOTyT Tak»ke COnepskaTh
OydepHble conu, KOHCEPBAHTHI, APOMATU3ATOPBI, KPACUTENH U MOJCIACTUTEIH IO Mepe
HEOOXOIMMOCTH.

XOopouIo U3BECTHO, YTO MpenapaThl IJisl IEPOPATHHOrO BBEIEHUS MOTYT OBITh
COCTaBJIEHbI TAKUM 00pa30M, 4TOObI 00eCIeYnBaTh KOHTPOJIUPYEMOE BEICBOOOKICHNE
AKTHBHOTO COENHEHUSI.

JUist TpaHCOYKKaIbHOTO BBeAeH!Us (DapMalieBTUYECKHE KOMITO3UIIMK MOTYT UMETh (OpMy
TaOJIETOK WM JIENEHIIOB, COCTABJIEHHBIX OOBIYHBIM 00pa30OM.

JUist peKTaNbHOTO U BATMHAJIBHOTO MyTEH BBEEHUS] aKTHBHOE(bIE) COENUHEHHE(51) MOJKET
OBbITh COCTABJIEHO B BH/IE PACTBOPOB (IS YAEPIKUBAIOIIUX KJIU3M), CYIIIO3UTOPUEB UJIH Ma3el,
coziepsKalix OObIUHbIE OCHOBBI [UIsl CYNIIO3UTOPUEB, TAKHE KaK MACJIO KaKao WK APyTrue
TJTMLEPUIBI.

JU1st Ha3aIbHOTO BBECHMS HUTH BBEACHHSI MyTEM MHTASLUH WA HHCYPQISLUH
akTUBHOE(bIe) coenuHeHune(s1), apMalleBTHUECKU MTpUeMIIeMasi COJib, cTepeonsomMep, N-OKCHI,
TayTOMep, THIPAT, COJbBAT, H30TOI WJIK MPOJIEKAPCTBO MOTYT ObITh YIOOHO JOCTABJICHBI B BHIE
a3pO30JIBHOTO CIipest U3 OATUTOHYHMKA IO/ JaBJICHHEM WIIH PACTIBUTUTENb C HCTIONb30BAHHEM
MOJX OSIIIErO MPOIEJUICHTa, HApUMep ) IuxjaopaudropMeraHa, TpuxjophropMeTaHa,
auxjopreTpadTopITaHa, GTOPYIIIEPOAOB, TUOKCHIA YIIIepOaa HITH IPYTOro MOAXOISIIEro rasa.
B cnyuae Haxozsiierocs Mo AaBJACHHEM a3pO30Jisi €AHHULA JO3UPOBAHUS MOKET ObITh
OTpezieNieHa IOCPEACTBOM 00eCTieueH s KilaraHa JJisl JOCTABKH OTMEPEHHOTO KOJIMYECTBA.

Karmcynbl 1 kKapTpuIKy AJIs IPUMEHEHUSI B UHTANIATOpe Wil UHCyhdsitope (Hampumep,
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KarcCyJibl M KAPTPUIKH, COCTOSIINE U3 JKENATHHA) MOTYT OBITh COCTABIIEHBI C HCTIOJIB30BAHUEM
MOPOLIKOBON CMECH COCITMHEHHUsI M MOAXOASLIEN MOPOIIKOBOW OCHOBBI, TAKOM KaK JIAKTO3a WJIH
Kpaxmai.

KonkpeTHbIil npuMep cocTaBa BOJHOW CYCIEH3UH, MPUTOHOMN U1l HA3aJIbHOTO BBEACHHUS
C MCTIONb30BAHUEM UMEIOLINXCSI B IPOJIAXKe YCTPONCTB Il Ha3aJIbHOIO CIpesi, BKIOYAET
CIeAYIOIINEe HHIPEIUEeHThI: akTuBHOE coenuHenue (0,5-20 mr/mi); 6enzankorus xmopun (0,1—
0,2 mr/mn); nomucop6at 80 (TWEEN®; 0,5-5 mr/mi); KapOOKCHMETHIILIEIIIFOI03a HATPHS MU
MUKpOKpHCTauIndIeckas nejunonosa (1-15 mr/mn); permmatanon (1,4 mr/mn); u nexcrposa (20—
50 mr/mi). pH KOHEYHO CyCIIeH3UH MOXKeT OBITh OTPETyJIMPOBAH B mpeaeniax ot okono pH 5 no
pH 7, nmpu 5Tom pH oxono pH 5,5 ABisieTcst TAMUYHBIM.

Jpyroit KOHKpPETHBIN IPUMEP BOJHON CYCIIEH3UH, NPUTOAHOM 111 BBEAEHUSI COCUHEHUN
NyTeM HHTAJSIMUU coepkut 20 Mr/mit packpbIToro coenunenus (uii), 1% (00./006.)
normcop6ara 80 (TWEEN® 80), 50 MM nurpaTa u/umu 0,9% Xnopuna HaTpus.

J1nst T1a3HOTO BBENEHUS aKTHBHOE(bIe) COeNMHEHNE(sT) MOKET ObITh COCTaBJIEHO B BUIE
pacTBOpa, YMYJIbCUU, CYCIIEH3UH U T. J., HOAXOAIINX I INIA3HOrO BBeAeHUs. B nanHoM
o0J1acTH TEXHUKU M3BECTHO MHOKECTBO HOCUTEINEH, MOAXOSIINX JIsl BBEACHUS COSIMHEHMUH B
rnasa. KoHkpeTHble HeorpaHuuuBaromuye npumepsl onucanbl B mareHTax CIIIA NeNe 6 261 547;
6 197 934; 6 056 950; 5 800 807; 5 776 445; 5 698 219; 5 521 222; 5 403 841; 5 077 033; 4 882
150; n 4738851, KOTOpBIE BKJIFOYEHBI B JAHHBIN JOKYMEHT IOCPEICTBOM CCBIIKH.

JU1st IPOJIOHTUPOBAHHOM JOCTABKU aKTHBHOE(bIE) COeTMHEHHE(S1) MOXKET OBbITh
COCTABJIEHO B BUJIE ACTIO-TIpeTaparta Jjisi BBEIECHUs yTeM UMILIAHTALWN WA BHYTPUMBIIIEYHON
WHBEKLUU. AKTUBHBIA UHTPEIUEHT MOXET OBITh COCTABJICH C MOAXOISIIUMH TOJTUMEPHBIMH WA
ruapooOHBIMU MaTepUaiaMu (HAapUMeEp, B BUIE SMYJbCHH B TPUEMIIEMOM Maclie) UJTH
MOHOOOMEHHBIMH CMOJIAMH, WJIH B BUZIE TPYIHOPACTBOPUMBIX POM3BOAHBIX, HATIPUMED, B BUIE
TPYAHOPACTBOPUMOH cosin. B kauecTBe anbTepHATUBBI MOXKHO UCIIOJIb30BATh CUCTEMBbI
TPaHCAEPMAJIbHON JOCTABKH, U3TOTOBJIEHHBIE B BUE JIUIKOTO AUCKA WU TUIACTBIPS], KOTOPBIE
MEIUIEHHO BBICBOOOKIAIOT aKTUBHOE(bIE) COSAMHEHUE(ST) IIIsl YpeCKOKHOM abcopbimn. C 3Toit
LIEJTBE0 MOYKHO MCIIOJIb30BATh YCHITUTENH MPOHUIIAEMOCTH ISl OOJIErYeHUsT TPAHCAEPMATIBHOTO
NPOHUKHOBEHHsI aKTUBHOTO coenuHeHusi(i1). [Toxxonsimue TpaHcaepMabHbIE TUIACTBIPH
onucanbl, Harpumep, B mareHte CIITA NoNe 5407 713; 5352 456; 5332 213; 5336 168; 5 290
561; 5254 346; 5 164 189; 5 163 899; 5 088 977; 5 087 240; 5 008 110; u 4 921 475, xoropble
BKJIFOYEHBI B TAHHBIH JOKYMEHT MOCPEICTBOM CCHUIKH.

B kauecTBe anbTepHATHBBI MOT'YT OBITh UCIIOJIB30BAHBI APYTHE (hapMaLeBTHIECKHE
CHCTEMBI TOCTaBKH. JINTTIOCOMBI 1 SMYJIBCHH SIBJISIFOTCSI XOPOLIO H3BECTHBIMU NTPUMEPAMHU

CPEACTB JOCTABKH, KOTOPBIC MOXKHO HUCIIOJb30BATh AJIsI JOCTABKH aKTI/IBHOFO(bIX)
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coennHeHusA(i). HekoTopble oprannyeckne paCTBOPUTEINH, TAKHUE KaK TUMETHIICYIb(HOKCUTT
(AMCO), Tax:xe MOTYT HCIIOJIB30BATHCS, XOTsI OOBIMHO 3a cueT O0bIIel TOKCHYHOCTH.

dapmareBTHIECKHE KOMITO3UIIHI MOTYT, TIPH JKEJNAHUH, OBbITh MPENCTABJICHBI B YIAKOBKE
WK 103aTOPE, KOTOPBII MOXKET COZEP KaTh OAHY WJIH OoJiee CTaHAAPTHBIX JO3HPOBAHHBIX (POPM,
cofep Kalnx akTUBHOE(bIe) coennHeHne(s). YakoBKa MOKET, HalpuMep, COIepKaTh
METAJUTNIECKYIO WJIH IJIACTUKOBYIO (DOJIBIY, TAKYIO Kak OJIMCTEpHAs YIIAKOBKA. Y TAKOBKA WIIH
JO3UPYIOIIEe YCTPOHCTBO MOTYT COMPOBOXKIATHCSI MHCTPYKIMSIMU /IS BBEIEHUS.

CyuiecTByeT HECKOJIBKO ITOAXO0B K TPAHCIOPTHPOBKE MOJIEKYJT uepes
remaTosHIedammueckuii Oapbep. K HIM OTHOCSTCS, MOMHMO Mpodero, GU3HIECKue METOIBI,
METO/IbI HA OCHOBE JIMITUOB U METOJbI HA OCHOBE PELIENTOPOB U KaHAIOB. Pu3nyeckue
CIOCOOBI TPAHCTIOPTUPOBKU COEANHEHUS Yepe3 reMaTosHIe(annueckuii Oapbep BKIIIOYAIOT, HO
HE OTPAaHMYHMBAIOTCS UMH, TIOJTHOE 00X0]] reMaTodHIe(aInIecKoro dapbepa 1/ Ui CO3AaHue
OTBEpPCTUH B reMaTodHLEamueckoM dapbepe. OOXOaHbIE METOIbI BKIIIOYAIOT, HO HE
OTPaHUYMBAIOTCS OTUM, MPSIMYI0 HHbEKLIUIO (Harpumep, Papanastassiou et al., Gene Therapy
9:398-406, 2002), BHyTPUTKaHEBYIO HH(Y3HIO/KOHBEKIIMOHHYIO YCHIIEHHYO OCTaBKy (Bobo et
al., Proc. Natl. Acad. Sci. U.S.A. 91 :2076-2080, 1994) n IMIUIaHTALMIO YCTPOMCTBA JOCTABKH B
royioBHOM Mo3r (cM., Hanpumep, Gill et al., Nature Med. 9:589-595, 2003. OtBepcTHs B
reMaTodHIehaTMUeCKOM Oapbepe BKIFOUAIOT, HO HE OTPAHUYHMBAIOTCS 3TUM, YJIBTPA3BYK,
OCMOTHYECKOE JIaBJIeHUe (HApUMeEp, MyTeM BBEIESHHsI THIIEPTOHHYECKOTO MAHHHUTA U
nepMeabuIIN3aliK, HalTpuMep, OpaIuKUHIUHOM WK TiepMeaduin3aropoM A-7 (CM., Hanpumep,
nateHThl CIITA NoNe 5 112 596, 5 268 164, 5 506 206 u 5 686 416). CoenuHeHHs TAKXKe MOTYT
OBITb MHKATCYJIMPOBAHBI B JIMITIOCOMBI, KOTOPBIE CBSI3aHBI C (PparMEeHTaMHU CBSI3bIBAHHS AHTHTEI,
KOTOPBIE CBS3BIBAIOTCS C PELENTOPAMHU SHIOTENNS COCYIOB reMaTo3HLe(haInIeckoro dapbepa.

B HEKOTOpPBIX BapUaHTaX OCYLIECTBICHHS COSAMHEHUSI MOXKHO BBOJUTH HEMPEPBIBHO
nyTeM uHQy3uH B pe3epByapsl ¢ xkuakocTeio LIHC nmu SonmrocHol nabekiueit. CoenuHeHus
MOYKHO BBOJUTH C IOMOIIBIO TIOCTOSIHHOTO KaTETepa U CPEICTB HETPEPHIBHOTO BBEICHUS, TAKHX
KaK MOMIIA, HJIH C TIOMOLIBIO
UMILIAaHTALIUY TIperapara ¢ 3aMeJIEHHBIM BBICBOOOKAeHHeM. Hanpumep, coeIMHEHUST MOKHO
BBOJIUTH Uepe3 MOCTOSTHHO UMIUIAHTHPOBAHHBIE KAHIOJIH WJIH MOCTOSTHHO BBOAHTD C IIOMOIIBIO
OCMOTHYECKHX MHHHUHACOCOB. [ 10/IKOJKHBIE HACOCHI MOTYT JJOCTABJIATH COCIUHEHUS B

FKEITYAOYKH IOJIOBHOT'O MO3ra.

C. Jo3upoBku
3asiBlIeHHOE COeIMHEeHNe, (hapMaLleBTHYECKUH KOMIIO3HUIINH HJTH KOMOUHAIIUU

PACKPBITBIX COENMHEHHH, KaK MPaBUIIO, OYAYT MCIIONb30BATHCS B KOJIHUIECTBE, 3((HEKTHBHOM
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IUIS1 TOCTHDKEHMS TTPEATIONaraeMoro pe3yJbTrara, HalpuMep, B KOIn4ecTse, 3p(HEeKTUBHOM 1JIs
uHruOupoBaHus kuHasbl RIP1 w/unu fist iedeHus:, npeoTBPALCHUS HITH O0JIerdYeHust
KOHKPETHOT'O COCTOSIHUS. 3asiBIieHHOE(ble) COSTMHEHNE(sT) WK UX (papMalieBTUIeCKHe
KOMITO3ULIIM MOKHO BBOZIMTB TE€PANEBTUYECKHU ISl TOCTHXKEHUS TepaneBTudeckoro s¢dexra
WK PO UITAKTHYECKH JUTSI JOCTIDKEHUs npodunakruyeckoro s¢dexra. Tepanesrudecknii
s¢(dexT o3HaYaeT yCTpaHEeHUe WK YIy4IIeHHe OCHOBHOTO 3a00JIeBaHMs, KOTOPOE Jiewar, 1/Win
yCTpaHEHUE WM YJIyULIeHHEe OTHOTO HIIH 0OJiee CHMIITOMOB, CBSI3aHHBIX C OCHOBHBIM
3a005€BaHNEM, TAK YTO IMALMEHT COO0IAaeT 00 yaydIIEeHNH CAMOYYBCTBUS HIJIH COCTOSTHUS,
HECMOTPSI Ha TO, YTO MAIMEHT BCE €I11e MOXET CTPAAaTh C OCHOBHBIM PAaCCTPONCTBOM.
Hanpuwmep, BBeieHne coequHEHNs MALMEHTY, CTPAAlolIeMy ajuieprueii, ooecreunBaer
TepaneBTHUeCKUil 5Q(eKT He TONBKO TOTa, KOTJja OCHOBHAS aJUNIEPrUUeCcKasi peakius
YCTpaHseTCsl MiTH OcIa0beBaeT, HO TAK)Ke KOTa MalMeHT coo0IaeT 00 YMEHbIIEHHH TSKECTH
WM TIPOJIOJKUTENIBHOCTH CUMITTOMOB, CBSI3aHHBIX C aJlJIEprHel, Iocyie BO3IEHCTBHE aJlJIepreHa.
B kadecTBe npyroro npumMepa TepaneBTUYECKUi 3(PPEKT B KOHTEKCTE aCTMbI BKIIOYAET
yJy4IIeHHe JbIXaHHs [TOCJIe Havajla aCTMAaTUYECKOro MPUCTYIIA WA CHIDKEHUE YaCTOThI UITH
TSDKECTH aCTMAaTHYECKUX 31n3010B. TepaneBrudeckuii 3 GeKT Takke BKIIOYAT OCTAHOBKY HJIH
3aMeiJIeHUe MTPOrpecCupoBaHys 3a00IeBaHMs, HE3ABUCHMO OT TOTO, JOCTUTHYTO JIM YJIy4LICHHE.

Kak n3BecTHO crienuanicTaM B JaHHOH 00JIaCTH TEXHHUKH, IPENIOYTUTEbHAS
JO3UPOBKA PACKPBITBIX COEAMHEHUIH MOKET 3aBHCETh OT PA3JIMUHBIX (PAKTOPOB, BKIIFOUAS
BO3PACT, BeC, 0011ee COCTOSIHUE 37JOPOBbS U TSKECTh COCTOSIHUS MALIMEHTA WA CYObEKTa,
NPOXOZIIEro jJedeHue. JJo3upoBka Tak:ke MOKET ObITh aIaITHPOBAHA K TIOJTY YeIOBEKa 1/HITH
00BEeMy JIETKHX YeJIOBEKa MPHU BBEAESHUH MTyTeM HHTaJSIIUH. JI0O3MPOBKA TaKKe MOKET OBITh
aTanTHPOBAHA JJIS JIUL, CTPAAAIOIINX 0OJIee YeM OT OJJHOTO COCTOSHUS, WJIH ISl JIHL] C
JOTMOJHATEIBbHBIMHA COCTOSTHUSIMU, BITUSIFOIIIMMHU Ha O0BEM JIETKUX U CIIOCOOHOCTh HOPMAJIbHO
IBIIATE, HATPUMED, OT 3M(PHU3EMBbI, OPOHXUTA, THEBMOHHH, PECITUPATOPHOTO TUCTPECC-
CHHJIIPOMA, XPOHUYECKOH 0OCTPYKTUBHON OOJIE3HU JIETKUX U OT PECIUPATOPHBIX HHPEKLNH.
J103MpOBKa M 4aCTOTa BBEJEHHs PACKPBITOro(bIX) coequHeHHsI(I) WM ux (papMaleBTHUECKUX
KOMITO3ULHH, TaKke Oy1eT 3aBUCETh OT TOTO, COCTABIIEHO JIU PACKPBITOE(bIe) COSTUHEHNE(sT) st
JIEYSHHST OCTPBIX STH30[I0B COCTOSIHUS WIIH JJIsl MPO(UIAKTHYECKOTO JISYSHUST PACCTPONCTBA.
Crienanuict B JaHHOW 00JIACTH CMOKET ONPEAETUTh ONTHUMAIBHYIO TO3Y JJIsT KOHKPETHOTO
YeJIOBEKa.

Jlnst mpopumakTHUECKOro BBEACHHS PACKPBITOE COSAMHEHNE, KOMOWHALIMH PACKPBITHIX
COeMHEHUH UK nX (papMaleBTHUECKHE KOMIIO3UIIMA MOKHO BBOJIUTH MALMEHTY WIH CYOBEKTY
C PUCKOM Pa3BHUTHUSI OJHOTO U3 paHee OMMCAHHBIX COCTOsIHUN. Hampumep, eciiu HeM3BECTHO, €CTh

JIX 'y NalfUE€HTa WU CY6"beKTa AJJIEPTHUSA HAa KOHKPETHOE JICKAPCTBO, PACKPBITOC COCANHCHUE,
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KOMOWHAINY PACKPBITBIX COSTUHEHUH MIIH UX (papMalieBTUIeCKHe KOMITO3ULIUH MOKHO BBOAHTD
nepes BBEICHUEM JIEKAPCTBEHHOTO CPEACTBA, UTOOBI N30eKaTh MM OCIAOUTh aJIEPTUIECKYEO
PEaKLHIO Ha JIEKAPCTBEHHOE CPENCTBO. AJIBTEPHATUBHO, MPOPHUIAKTHYECKOE BBEACHHUE MOYKET
OBITH NCIIOJIB30BAHO ISl TPEAOTBPALIECHISI MJIA OOJIETUeHUs TTOSIBJIEHUSI CHMITTOMOB y MTALIMEHTA,
y KOTOPOTrO AMAarHOCTHPOBAHO OCHOBHOE 3aboneBanue. Hanpumep, packpsitoe(blie)
coenHeHue(s1) UM ero papMaleBTUYECKYI0 KOMITO3HLIUI MOXKHO BBOJUTH CTPAAAIOIIEMY
ajuieprueit 10 0XXKUAaeMoro KOHTakTa ¢ ajiepreHoM. OnucaHHoe coeiMHeHne, KOMOUHAIN
PACKPBITBIX COENMHEHHH MIN UX (papMalieBTHYECKHE KOMIIO3UIIUU TaK)Ke MOXKHO
npo(HIAKTHUECKH BBOJUTH 3I0POBBIM JIFOSM, KOTOPbIE HEOJJHOKPATHO TO/IBEPTaJIiCh
BO3/IEHCTBHIO areHTOB, U3BECTHBIX ISl OTHOT'O U3 BBILIEONICAHHBIX 3a00I€BaHUMH, IS
NpefoTBpALIeHUs] Hauana paccTpoiictsa. Hanpumep, packpsiToe coeinHeHNe, KOMOWHAIN
PACKPBITBIX COENMHEHUH WIN UX (apMarieBTUIeCKHe KOMIIO3ULIMH MOKHO BBOAMTD 3JOPOBOMY
UHJUBUAYYMY, KOTOPbIII HEOJJHOKPATHO MOABEPraeTCsl BO3AEHCTBUIO aJlIepreHa, KOTOPBIN, Kak
U3BECTHO, BBI3bIBAET AJIJIEPTHUIO, TAKOTO KaK JIATEKC, C LENIbI0 MPEAOTBPALeHUs] Pa3BUTHS
AJUIEPTUH Y MHAUBUIYYMA. AJIbTEPHATUBHO, PACKPBITOE COSTUHEHNE, KOMOMHAIIMY PACKPBITBIX
COeMHEeHUH nin uX (papMaleBTUYeCKHue KOMITIO3UIIMN MOXKHO BBOJHTD ITALIEHTY,
CTpajaroIeMy aCTMOMH, 10 y4acTus B AEHCTBHSX, BBI3bIBAIOLINX MIPUCTYIIBI ACTMBI, YTOOBI
YMEHBIIUTD TSDKECTh aCTMATUYECKOTO SITU30/1a UM TIOJIHOCTBIO N30€KaTh ero.

D¢ dexTuBHBIE O3B MOTYT OBITh MEPBOHAYATIBHO OLIEHEHBI M3 aHAJIU30B i1 VIlro.
Hanpumep, HavanbHas 103a 11t IPUMEHEHHS y CyOBEKTOB MOXKET OBITh COCTABJIEHA TAKUM
00pazom, YTOOBI TOCTUYb KOHLICHTPALUU aKTHBHOTO COSIUHEHHSI B IUPKYJIUPYIOIIEH KPOBU WIIH
CBIBOPOTKE KpoBH, paBHO# miu Beiwte ICso nnr ECso KOHKpeTHOrO COeAMHEH U], U3MEPEHHBIX B
aHanu3e in vitro. JIo3bl MOTYT OBITh PACCYUTAHBI JJIs1 JOCTHIKEHHS TAKUX KOHIICHTPALUi B
LIPKYJIUPYIOIIEH KPOBU HIIH CBIBOPOTKE C YY€TOM OHOAOCTYMHOCTH KOHKPETHOTO COCTUHEHMUSI.
Fingl & Woodbury, “General Principles,” In: Goodman u Gilman’s The Pharmaceutical Basis of
Therapeutics, riasa 1, crpannus! 1-46, Pergamon Press, 1 HuTHpyeMble TaM CCBUIKH COIEPIKaT
JOTMOJHATEIBHBIE YKa3aHHUsI OTHOCUTEIBHO 3(h(HEeKTUBHBIX TO3UPOBOK.

B HexoTOpBIX BapHaHTax OCYLIECTBICHHS PACKPBIThIe coennHeHust nMetoT ECso ot Oonee
gyeMm 0 1o 20 MxM, Hanpumep, ot Gomnee yem 0 1o 10 MxM, ot Gonee gyem 0 1o 5 MkM, ot Goree
yem 0 1o 1 MM, ot 6osiee yem 0 10 0,5 mxM, ot 6osnee 0 1o 0,1 MxM mim ot 6ostee O go 0,05
MKM.

IlepBoHauaNbHBIE O3Bl MOXKHO TAK)KE OLIEHUTD IO TaHHBIM /17 Vivo, HAIIpUMeEDp, Ha
JKUBOTHBIX MOJIENSAX. JKUBOTHBIE MOJIENHN, IPUTOIHBIE JIs1 TECTHPOBaHUs 3(ppekTuBHOCTH
COeMHEHUH JUTs JISUeHHsT WITH PO IIIAKTUKN PA3JIMUHBIX 3a00JI€BAaHHH, ONTMCAHHBIX BBILIE,

XOpOLIO U3BECTHEI B I[aHHOfI obyacT. HOHXOI[;IH_II/IG JKHBOTHBIC MOJCIINU
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TUTIEPYYBCTBUTEILHOCTH MITH aJUIEPTrHUecKuX peakuuii onucansl B Foster, (1995) Allergy
50(21Suppl):6-9, obcyxnenne 34-38 u Tumas ef al., (2001), J. Allergy Clin. Immunol.
107(6):1025-1033. Tloaxonsimue >KMBOTHBIE MOZIEIH AJNIEPTHYECKOr0 PHHUTA ONHMCaHbl Szelenyi
et al., (2000), Arzneimittelforschung 50(11):1037-42; Kawaguchi et al., (1994), Clin. Exp.
Allergy 24(3):238-244 u Sugimoto et al., (2000), Immunopharmacology 48(1):1-7.
CrenanucTsl B JAaHHOH 00J1aCTH MOTYT aanTUPOBATh TAKYI0 HH)OPMALUIO TSl ONPEAeTIeHHS
703, IOAXOMISALINX JIJIsl BBEJICHHS YEJIOBEKY .

B HeKOTOpPBIX BapHaHTax OCYIIECTBICHHUS MOYKHO HCIIOJIb30BATh AHAIM3bI, TOIXOSIINE
aust onpenenenust aktuBHocT RIP 1. Takue MeTozb! aHanM3a MOKHO HUCIIONIb30BATh ISl OLIEHKH
3¢ EKTUBHOCTH BAPHAHTOB OCYIIECTBICHUS COSANHEHUS], PACKPBITHIX B JAHHOM JIOKYMEHTE,

W/ W MX MOXKHO MCITIOJIb30BATh ISl ONIPEENIEHUs] KOJMYECTB/ 103 BAPUAHTOB OCYLIECTBICHUS
COeIMHEHUS], KOTOPbIE MOTYT 00eCeunThb XxKelaeMyro 3 pekTuBHOCTb. B HEKOTOPBIX BapuaHTax
OCYIIECTBJICHHS AHAIU3 MOKET MPEICTABIATL coboii anamus ADP-Glo™, kortopeiit oneHupaet
crocoOHOCTh coennHennst nHruouposats RIP1. B npyrux BapuaHTax OCYyINECTBICHHUS MOXKHO
IIPOBOJIUTH AHAJIM3BI LIEJIBIX KJIETOK C UCIOIb30BAHUEM KJIETOK MBILIH W/WITH YeJIOBEKa, TaKue
KaK aHain3bl HekponTo3a kiaerok U937 w/unu 1929, nist onpenenenus 6€30macHbIX U

3¢ PEeKTUBHBIX 103 COEANHEHUI, KOTOPBIE MOJKHO HCIIOJIB30BATh B UCCIEIOBAHMSX YEJIOBEKA 71
vivo. VIcrionb3ysl JaHHbIE LIeIbHOKJIETOUHbBIE aHATN3bI, aKTHBHOCTb COSTUHEHHS! TIPOTHB
YEJIOBEUECKOr0 M/HIH MBIIITHHOTO RIP1 MOKHO OIIEHHUTh B KOHTEKCTE in Vitro, 4To 3aTemM
MIO3BOJISIET CIELHMAIMCTY B JAHHOM 00J1aCTH ONpeaenuTh Oe30mnacHbie 1 3 (PEKTUBHBIC TO3bI IJIs
npuMeHeHus in vivo. Ele onuH aHann3, KOTOPbIA MOXKHO HCIIOJIb30BATh Il OLIEHKH
AKTUBHOCTH COCTUHEHUH, ONMCAHHBIX B JAHHOM JJOKYMEHTE, JUIsl JIeueHUs 3a00JIeBaHUS UITH
cocTosiHus, cBsizaHHOTO ¢ RIP1, mpencrasisier co00i MOaesb OCTPOi THIIOTEPMHH Ha MbIIIAX, B
KOTOPOIi OILIEHUBAIOT CTIOCOOHOCTh COeNMHEHHUsI MHTMONpOoBaTh HHAYIHPoBaHHYI0 TNF-anbda
runorepMur0. Kaxknplii U3 JaHHBIX aHAJIH30B U Pa3IMYHbIE PE3YJIbTAThI UCTIOIb30BAHUS JAHHBIX
AHAJIM30B MMOIPOOHO OMUCaHBI B paszeie «[Ipumeprr» HACTOSIIETO OMHCAHHUSL.

KonnuecTBa 103 pacKphITEIX COENMHEHHH OOBIYHO HAXOSTCS B AMAna3oHe ot bonee O
mr/kr/ nenb, Hanpumep, 0,0001 mr/kr/nens, umu 0,001 mr/xr/aens, uan 0,01 Mr/kr/neHs, mo
MeHbIIel Mepe, 10 okosio 100 mr/kr/nens. bonee Tunmuno, no3a (umu 3¢pdekTuBHOE
KOJIMYECTBO) MOKET BapbHPOBAThCs OT 0kojio 0,0025 Mr/kr 1o okojio 1 Mr/kr, BBOIUMAS TTO
MEHbIIEH Mepe OJUH pa3 B IeHb, Hanpumep, oT 0,01 mr/kr 1o oxono 0,5 MI/KT UM OT OKOJIO
0,05 mr/kr. kr 1o okoyo 0,15 mr/kr. Obmas cyrouHasi 103a OOBIMHO COCTaBsieT OT 0koJio 0,1
MTI/KT IO OKOJIO 5 MI/KT Wi 10 OK0Jj10 20 MI/KT B ieHb, Harpumep, ot 0,5 mr/kr go okoso 10
MI/KT B IEHb WJIA OT OKOJIO 0,7 MI/KT B IeHb IO OKOJIO 2,5 MI/KI/ieHb. BeTnduHbI TO3UPOBKH

MOTyT OBIThH BBIIIE WM HAJKE B 3aBUCHUMOCTHU OT, Cpe€au MpoOInx (I)aKTOpOB, AKTHUBHOCTH
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PaCKPBITOrO COEAMHEHUS], €ro OMOIOCTYITHOCTH, CIIOCO0a BBEEHHS U PA3JIMYHBIX (PaKTOPOB,
0OCY>KIaBIINX CS BBILIE.

BennunHa 103MPOBKY M HHTEPBAJ JO3UPOBAHHS MOTYT ObITh CKOPPEKTHPOBAHBI JIsI
UHIUBUAYYMOB, YTOOBI 00€CTIEUNTh YPOBHHU PACKPBITOrO COEMHEHUS B IJIa3Me KPOBH,
JOCTaTOYHBIE JIs TIOAEPKAHHS TEPANIEBTHUECKOr0 WIIH PO HUIAKTHIECKOT0 ¢ dekTa.
Haan/IMep, COCANHCHWA MOKHO BBOAUTH OAUH pa3 B AC€Hb, HCCKOJIBKO pa3 B A€Hb, OAUH pa3 B
HeZIeJII0, HECKOJIBKO pa3 B HEZleNo (HanmpuMep, 4epe3 AeHb), OUH pa3 B MECsL, HECKOJIBKO pa3 B
MecsILl WJIK OJJUH pa3 B OJl, B 3aBUCUMOCTH OT TOT'0, CPEIH MPOYEro, Crocoda BBEAEHUS,
KOHKPETHOI'O IMOKa3aHUs K JICHCHUIO U 3aKIIFOYCHUEC JICHAIETrO Bpaya. Cl'IeI_II/IaJ'II/ICTbI B HaHHOﬁ
00JIaCTH CMOTYT ONTUMHU3UPOBATh H3(PPEKTUBHBIE JIOKABbHBIE TO3UPOBKU 0€3 HEHYKHBIX
S5KCIIEPUMEHTOB.

dapmarieBTHUECKasi CKOMITO3MLINH, BKIFOUAIOIIHE OTHO WK 00JIee PaCKPBITBIX
coeMHeHui, 00BIYHO comeprkar ot Honee yem 0 10 99% pacKphITOro COSIUHEHHUS UITH
COeIMHEHUI N/UITN IPyroro TepareBTHYECKOro areHTa B MpoLeHTax oT oduiel maccel. Kak
NpaBmIIo, (papMaleBTHHYECKUIT KOMITO3ULINH, BKIIFOUAIOIIUE OHO MK OOojiee pacKpBIThIX
COEUHEHUH, comepkKaT OT OKOJIO 1 10 0x0s10 20 MPOLIEHTOB MO MacCe PaCKPBITOrO COeANHEHMUS
U IPyroro TepaneBTUYECKOro areHTa 1 oT okoio 80 10 okoso 99 nmpoueHToB 1o macce
(apmarieBTHYECKH IPUEMIIEMOTO SKCLIUITHEHTa. B HEKOTOPBIX BapHaHTaX OCYILIECTBICHUS
(I)apMaueBTquCKaﬂ KOMITO3UIHA MOXKET JONIOJIHUTECIBHO COACPKATh aABOBAHT.

HpeI[HOLITI/ITeJIbHO PaCcKpbITOC COCAUHCHHE, KOM6I/IHaLII/II/I PaCKpPBITBIX CO@I[I/IHGHI/Iﬁ 50050
ux (papMaleBTHYECKHE KOMIIO3HLIUU 00eCredaT TeparneBTUIeCKHA Wi MPO(UIaK THIECKUH
3¢ eKT, He BbI3bIBAs CYIIECTBEHHON TOKCHYHOCTU. TOKCUYHOCTD PACKPBITOrO COSTUHEHUS
MOXKET OBITh ONpPEAEIeHa ¢ HCIIOJIb30BAHHEM CTAHIAAPTHBIX (PapMaLeBTHUECKUX MPOLEAYP.
CooTHoleHne 103 MKy TOKCHYECKUM | JiedeOHbIM (Mt podrakTHIecKuM) 3P exTom
ABJIACTCA TEPANCBTUICCKHUM UHICKCOM. HpeHHO‘{TI/ITeJIbeI PACKPBITBIE COCAUHEHHSA, KOTOPbIC

ACMOHCTPUPYIOT BBICOKHUE TCPANECBTUYCCKUEC WHACKCHI.

V. IIpumepsl
IIpumep 1
CoenuHeHUs MO HACTOSIIEMY M300PETEHUIO MOTYT OBITh MOJIyY€HBI ¢ UCTIOJIb30BAHHEM
MOAXOAAIIETO UCXOAHOTO COENMHEHUS, TaKOro kKak coeannenue 200 unu coenunenue 206,
MPOMJUTIOCTPUPOBAHHBIC HA CXeMaX BbIlle. TUMUYHBIN crTOco0 nmonydeHus coeauHenws 200
NPOMLTIOCTpUPOBaH Ha Cxeme 8A, a THIMHYHBIN criocod moydeHus coenquneHus 206

npowstrocTpupoBaH Ha Cxeme 8B.
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CnekTpajbHas xapakrepucTuka aJs 3-(S)-NTpurui-aMmuHo-7-06pom-5-meTuii-4-
okcobenzokcazanun (200): 'H AMP (400 MI'u, CDCls) § 7,41-7,38 (6H, m, 6H C(CsHs)3),
7,25-7,15 (10H, M, okcoben3zokcazanun H-8, 9H C(CsHs)s), 7,00 (1H, 1, J 2,5 'y,
okcobensokcaszanun H-6), 6,91 (1H, n, J 8,5 I'y, okcobenszokcazanun H-9), 4,50 (1H, aox, J 10,0,
7,5 T'n, 1H okcoben3okcasanuua H-2), 4,37 (1H, on, J 11,5, 10,0 T'u, 1H okcobeH30Kkca3zanuHa
H-2), 3,53 (1H, nn, J 11,5, 7,5 T'u, okcodenszokcazanun H-3), 3,30 (1H, m. ¢, NH), 2,87 (3H, c,
NCHs).

JIaHHBIE O XapaKTEPUCTHKAX U KOHKPETHBIE CIIOCOOBI MOJYYCHHS PEIPE3eHTATHBHBIX
COEIMHEHUH, PACKPBITHIX B TAHHOM JJOKYMEHTE, TIPEICTaBICHbI HUXKE.

IIpumep 2

(0]
0
L —— Lo
1l
OH
Br N 4 /N (6]
/ (e}

Cunres (5)-7-(3-ruapokcu-3-meTua0yT-1-un-1-ui1)-S-meTna-3-(rpuTuiamMmmuHo)-2,3-
auruapobdenso|b][1,4]okcazenun-4(5H)-ona: Cmecr Opomokcazanuna (0,210 r, 0,410 MMoOIb,
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1,0 skB.), kapbonata xanwus (0,566 T, 4,101 mmogs, 10,0 5kB.) u nonuaa meau (1) (0,008 r, 0,041
MMoJib, 0,1 5kB.) B numerundopmamuze (3,0 mur) nerazupopaiiu 6apOdOTHPOBAHHUEM aproHa B
TedeHne rsatu MuHyT. Jlobasisimu 2-meTun-2-runpokcudyt-3-uH (0,052 1, 0,060 mu, 0,615
MMOIb, 1,5 5kB.) u Terpakuc(tpudennndocun)namtaguii (0,024 r, 0,021 mmons, 0,05 3kB.), u
PEAKLIMOHHYIO CMECh F'€PMETHUYHO 3aKPbIBAIIU IT€Pe]] HarpeBaHUEM B MUKPOBOJIHOBOM PEAKTOPE
no 120°C B Teuenne 1 gaca. Peakimonnyro cmecs pacrpenersum Mexny EtOAc (80 mur) u Bomoit
(80 mur). Opranuueckue clIon MPOMBIBAJIM COJIEBBIM pacTBopoM (80 mu), Bozoii (80 mu) u
coneBbIM pacTBopoM (80 mu), cymmnu (NazSO4) 1 KOHLEHTPUPOBAIU MPH MOHIKEHHOM
nasnennn. JKXCJI (10—80% EtOAc-rekcan) nasanu ucxonausiii marepuan (0,091 r) u
yKa3aHHOe B 3ae0i06ke coedunenue (0,079 r) B Buzne GecuserHoro Macna, 'H AMP (400 MI'L,
CDCls) 6 7,40-7,38 (6H, M, 6H C(CsHs)3), 7,24-7,7,14 (9H, M, SH C(C¢Hs)3), 7,13 (1H, nn, J =
8,0, 2,0 I'u, okcobenzokcazanud H-8), 6,96 (1H, 1, J 8,0 ', okcobenzokcazanuu H-9), 6,95
(1H, 1, J 2,5 'y, okcobenzokcazanun H-6), 4,48 (1H, nn, J 10,0, 7,5 T'u), 1H
okcobensokcasanuna H-2), 4,37 (1H, ax, J 11,5, 10,0 I'u, 1H okcobensokcazanuna H-2), 3,55
(1H, mn, J 11,5, 7,5 Ty, oxcobensokcasanun H-3), 2,78 (3H, ¢, NCH3), 1,62 (6H, ¢, C(CH3),),
m/z: 555 [M+K] *, 243 [C(CeHs)3]".

o o HCl
Q-HNHTr OH_~ l"'NHz
OH_z ;\| . — Z }“ 5

CusaTHe 3auThI TPUTHIBHOH rpynnbl: K pacteopy Tputmsanmmensoro amuHa (0,079 r,
0,153 r, 1,0 5kB.) B muokcane (2,0 mu) nobassiii pacTBop xJyopucroro sogopoaa (0,15 mu 4M
pactBopa B quokcane, 0,614 mmonb, 4,0 3kB.). PeakIIMOHHYIO CMeCh MepeMeIInBaIH MPU
KOMHATHOH TeMIepaTrype B Te4eHHe 6 4acoB, 3aT€M KOHLIEHTPUPOBAJIN JOCYXa C MOJy4YEHUEM

6enoro TBEPAOTro BEIECTBa, KOTOPOE MCIONb30BaIn 0e3 ounctku; m/z: 275 [M +H]".

(0]
o) HCI (0] N
QHINH Q.”N \ N
2 H N—NH
= Yo Z ;| o

Cunres (5)-5-06en3na-N-(7-(3-ruapokcu-3-meTundy - 1-un-1-uin)-5-mernn-4-oxkco-2,3,4,5-
Terparuapodenso|b][1,4]okcazenun-3-un)-1H-1,2,4-Tpuazon-3-kapéoxkcamuaa: K pacrsopy
rHIpOXJIopuaa aMuHoOKcoOeH3okcazanuna (0,076 mmodb, 1,0 3kB.) u
oensuntpuasonkapdbonosoit kuciorsl (0,017 r, 0,084 mmons, 1,1 5kB.) B auMeTHIHOpMaAMUIE
(1,0 mn) nobasnsumm quusonpomnwiamut (0,025 r, 0,033 M1, 0,190 MmMonb, 2,5 3KB.) ¢
nocnenyromm nodasnennem HATU (0,032 r, 0,084 mmons, 1,1 3kB.). PeakinoHHyIO CMECh

nepeMenInBaiy IIPU KOMHATHON TeMIepaType B TeUeHUe 4 4acOB U PacIpenessiid MEXAY
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EtOAc-CH:Clz (5:1, 60 M) u NaHCO3 (60 mut). OpraHuyeckue ciiou IPOMBIBAIIU COJIEBBIM
pactBopoM (50 mut), Bomoit (50 mut) u coneBbiM pacTBopoM (50 mut), cymmmu (NaxSOs) u
KOHLIEHTpUpoBaH npu noHmwkeHHoM aasnernd. JKXCJL (0—10% MeOH-CH;Cl,) nasana
YKa3aHHOE B 3020/106Ke coeOuHeHe B Bue Oeoro TBepaoro BElIeCTBa; 'H IMP (400 MI'w,
CDCI5) 6 8,08 (1H, 1, J 7,5 T'u, NH), 7,30-7,22 (7H, m, 7 x ArH), 7,11 (1H, 1, J 9,0 I'Ly,
okcobensokcaszamuu H-9), 5,02 (1H, o, J 11,0, 7,5 I'ny, okcodensokcazanmuna H-3), 4,68 (1H, nx,
J 10,0, 7,5 I'u, 1H okcobenzokcazarmmuua H-2), 4,28 (1H, nn, J 11,0, 10,0 I'y, 1H
okcobensokcaszanuna H-2), 4,14 (2H, ¢, CCH2C¢Hs), 3,40 (3H, ¢, NCH3), 1,63 (6H, c,
C(CH3)20H); m/z: 442 [M + H - H,0]".

st monyuenust coequnenuit 1-14, 1-17 u 1-35 MOKHO UCIIONB30BaTh CTAANH, TOJOOHbIE
BBILIEONMCAHHBIM I puMepa 2.

0] (0]
1-NHBoc 1"NHBoc
/[ :[ EtO
/O fo) (0]

Cunres 3tua-(S,E)-3-(3-((mpem-6yrokcukapooHui)aMuHo))-5-meTua-4-okco-2,3,4,5-

IIpumep 3

Terparuapooenso|b][1,4]okcazenun-7-un)akpunara: K cycnensuu mpem- 6ytun-(S)-(7-
Opom-5-metun-4-okco-2,3,4,5-rerparunpodensolb][1,4]okcazenun-3-una )kapdbamara (0,500 ,
1,35 mmounb, 1,0 3kB.) B numeTmnidopmamune (8 M) aerazuposaiiu 6apOOTHPOBaHUEM aproHa B
TedeHue ratu MuHyT. Jlo6asnsu stunakpunat (0,270 r, 0,29 mu, 2,70 mmons, 2,0 5kB.) U
tpudTriaamud (0,272 1, 0,37 M, 2,0 3KB.) ¢ MOCIEAYOIUM A00aBIeHUEM
teTpakuc(tpudenundocduna) (0,156 r, 0,14 mmons, 0,1 5kB.). PeakinoHHYIO CMeCh
repMeTHYHO 3aKpbIBaJIM U HarpeBasii B MUKPOBOJIHOBOM peaktope 10 100 °C B Teuenue 1 yaca u
120 °C B Teuenue 1 yaca. Peakirionnyroo cMmech pacnpenesuia mesxxny EtOAc (100 mun) u Bonoit
(100 mu1). Opranudeckue CJIOU MPOMBIBAIU COJIEBbIM pacTBOpoM (70 mur), Bomoii (100 mut) u
coneBbIM pactBopoM (70 mu), ey (NazSO4) 1 KOHIEHTPUPOBAIN MPH MOHIKEHHOM
nasiennu. Kononounas xpomarorpadus (10—40% EtOAc-rekcan) naBajia yKa3aHHOE B
3aronoske coenunenue (0,250 r, %) B Buse xentoii nexsr, 'H IMP (400 MI'u, CDCls) § 7,62
(1H, n, J 16,0 I'n, ArCH=CHCO), 7,35 (1H, nn, J 8,0, 2,0 'y, okcoben3okcasenun H-8), 7,33
(1H, n, J 2,0 T'u, okcobenzokcazenun H-6), 7,14 (1H, g, J 8,0 I'u, okcobensokcazenun H-9), 6,37
(1H, n, J 16,0 I'n, ArCH=CHCO), 5,49 (1H, n, J 7,0 I'u, NH), 4,65 (1H, a1, J 11,0, 7,0 'Ly,
okcobensokcaszernnn H-3), 4,57 (1H, nn, J 9,5, 7,0 T'u, 1H okcobensokcaszenun H-2), 4,27 (2H, k,
J 7,0 I'u, OCH:CH3),, 4,19 (1H, nx, J 11,0, 9,5 I'u, 1H okcobenzokcazenun H-2), 3,41 (3H, c,
NCH3), 1,39 (9H, ¢, C(CHs)3), 1,34 (3H, 1, J 7,0 ', OCH,CH3); m/z: 291 [M + H - CO,-C4Hs]".
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Cunres >Tiii-(8)-3-(3-amuno-5-mernii-4-okco-2,3,4,5-rerparuapodenso|b] [1,4]okcazenun-
7-ua)nponanoara: pactsop [J [J-HeHachIeHHOTo ciokHoro a¢upa (0,25 r, 0,64 mmons, 1,0
9KB.) B aTrianerare (20 mur) nobassuin nayianuii Ha yriie (0,23 r). PeakinoHHYO CMeCh
NPOAYBAJIN BOAOPOIOM H MEPEMELINBAIN B aTMOC(epe BOAOpoaa B TedeHue 14 yacos.
Peakimonnyo cMech MpoayBalid a30TOM U GUIBTPOBAIU Yepes celite®, amroupys STUIaleTaTOM
(2 x 20 mn). PUILTPAT KOHLIEHTPUPOBAJIH MIPH MOHMKeHHOM Jasiaenun; 'H SIMP (400 MI',
CDCl5) 6 7,04-6,82 (3H, M, okcobenzokcazenun H-6, H-8, H-9), 5,50 (1H, x, J 7,5 I'u, NH), 4,61
(1H, nr, J 11,0, 7,5 I', okcobensokcazenun H-3), 4,52 (1H, an, J 9,5, 7,5 Ty, 1H
okcoben3okcazenuna H-2), 4,14-4,07 (1H, m, 1H okcobensokcazenuna H-2), 4,12 (2H, x, J 7,0
I'u, OCH,CH3), 3,36 (3H, ¢, NCH3), 2,91 (2H, T, J 7,5 I', 2H ArCH>,CH»CO), 2,59 (2H, 1, J 7,5
I'u, 2H ArCH,CH»CO), 1,37 (9H, ¢, C(CHs)3), 1,23 (3H, 1, J 7,0 I'y, OCH2CH3) ; m/z: 337 [M +
H - C4Hs]", 293 [M + H - CO,-C4Hs]". HeouniieHHbIi MaTepuan pacTBOPSIU B TUXJIOPMETAHE
(10 mur). Xnopuctstit Bonopox (0,80 mi 4M pactBopa B arokcane, 3,21 mmouns, 5,0 5kB.).
PeakinoHHYI0 CMeCh NepeMeLInBaiy P KOMHATHOMN TeMreparype B TedueHue 14 yacos nepen
no0aBlieHHEM AOMOJHUTENBHOTO KOJMYECTBA pacTBOpa xjopuctoro Bogopoza (0,8 mi, 5,0 kB.).
INocnie mepemernnBaHusi B TEYEHHE €llle 2 YaCOB PEAKIIMOHHYIO CMeCh KOHIIEHTPUPOBAIH MTPH
MOHIKEHHOM JaBJIEHUH U CYIIHIIH B BAKyyMe C MMOJy4eHHEM KOPUYHEBOTO TBEPOTrO BEIIECTBRA.

HeounieHHbIN MaTepUaa UCIONL30BAIH 0€3 NOMONHUTENLHOM OunCTKY; n/z: 293 [M + H]™.
F

0o HCI O, N-p” \( )
- (o] >_</
EtO)(\/@NQ NHe - " NH N/J
0 l (0] EtO. N
0 I 0

Cunres 3tui-(S5)-3-(3-(1-(2-propbensun)-1H-1,2 4-rpuazon-3-kapooxkcamuao)-S-merni-4-
oKco-2,3,4,5-rerparuapodenso|b][1,4]oxcazenun-7-uia)nponanoara: @ropdbeH3MNTPHAZON
(0,116 1, 0,525 mmons, 1,1 3kB.) nodaemnsuu k pactBopy dTWI-(S)-3-(3-(1-(2-¢pTopbensmn)-1H-
1,2,4-tpuazon-3-kapbokcamuao)-5-metmn-4-okco-2,3,4,5-rerparunapodenso[b][ 1,4 |Jokcazenun-
7-un)nponanoata (0,140 r, 0,477 mmons, 1,0 3xB.) u quuszonponwnTuiamuna (0,154 1, 0,21
MMOJIb, 2,5 5kB.) B tumetnidopmamuze (5,0 3xB.). Hobasmsimun HATU (0,199 1, 0,525 mmonb,
1,1 3kB.), ¥ peakLUNOHHYIO cMech nepeMertrBany npu 0 °C B TeueHune | 4aca u npu KOMHATHOM
Temneparype B TeueHne | gaca. PeakunonHnyro cmech pacnpenensuim mexxay EtOAc (120 min) u
NaHCOs-Boga (1:1, 120 mu1). OpraHudeckue CJION MPOMBIBATH COJIeBbIM pacTBopoM (100 mi),
Bozo# (100 mi) u coneBriM pactBopom (100 mi), cymmnu (Na2SO4) 1 KOHIEHTPUPOBAIH MTPU
noHmwkeHHoM naBiennn. Kononounast xpomarorpadus (40—(80% EtOAc-rekcan) nasania
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yKa3aHHOe B 3arojioBke coequnenue (0,138 mr) B Buze 6enoro Teepaoro semectsa; 'H IMP
(400 MI', CDCls) 6 8,11 (1H, ¢, Tpuazon H-5), 8,05 (1H, x, 7,0 I'u, NH), 7,38-7,30 (2H, m, 2H
CeH4F), 7,26-7,07 (6H, M, 2H Cs¢H4F, okcobenzokcazanun H-6, H-7, H-8, H-9), 5,42 (2H, c,
CH,CsH4F), 5,08 (1H, aT, J 11,0, 7,5 I'n, okcobensokcazanuu H-3), 4,75 (1H, nn, J 9,5, 7,5 I'ny,
1H okcobenzokcazanmuna H-2), 4,24 (1H, nn, J 11,0, 9,5 'y, 1H okcoben3okcazanuna H-2), 3,42
(3H, ¢, NCH3); *C SIMP (100 MI'u, CDCls) & 168,9, 160,6 (n, J 248,5 '), 158,3, 156,7, 150,1,
144,1 (n, J 2,0 I'm), 136,0, 131,1 (1, J 8,5 '), 130,9 (n, J 2,5 I'm), 127,6, 125,7, 124,9 (1, J '),
123,3,123,1, 121,2 (n, J 14,0 T'w), 115,8 (1, J 21,5 Tw), 77,3, 49,2, 47,9 (n, J 4,0 T'w), 35,5; “F
SIMP (380 MI'u, CDCl3) 6-118,1; m/z: 518 [M + Na]", 496 [M + H]" (naiineno [M + H]J,
496,1991, C5H26FNsOs tpebyer [M + H]™ 496,1973).

Mo>kHO UCHIOIB30BaTh CTAANH, AaHAJOTHYHbIE ONTMCAHHBIM BBILLIE AJIs IpUMepa 3 U
NPUBEIEHHBIM HUXKE JJIs1 IpUMepoB 4 u 5 17 nonydenus coenunenui 1-10, I-11, I-13, I-18, I-
19, 1-26, 1-27, 1-33, 1-34 u 1-22 u I-23 (rne aBoliHAas CBSA3b JUHKEPHON IPYIIIIbI HE
BOCCTAHABJIIMBAETCS NIEPE CBA3BIBAHUEM).

IIpumep 4

OO o3

Cunres (5)-3-(3-(1-(2-¢propoenzun)-1H-1,2,4-Trpua3on-3-kapookcamuao)-S-meTui-4-0Kco-
2,3,4,5-rerparuapobenso|b][1,4]oxcazennH-7-n)NpoNaHOBOI KHCJIOTBI: K PACTBOPY
stunosoro 3¢upa (0,103 r, 0,208 mmoub, 1,0 5kB.) B TeTparuapodypane (3 mi) nodaBusiiu
BOIHBIN pactBop ruapokcuaa gurus (0,017 r). r, 0,416 mmosnb, 2,0 3xB. B 1 MJT BOZBI).
PeakiinoHHy0 CMeCh nepeMeInnBaiy MPpU KOMHATHON TeMIepaTrype B TeUeHUe 3 4acoB nepen
pacnpenenenuem mexxay EtOAc (80 mu) u NH4Cl (80 mut). Dxcrparupoainu BogHyro a3y
EtOAc (2 x 60 mur). OObeaMHEHHBIE OPTaHUYECKHE CJIOU TIPOMBIBAJIN COJIEBBIM pacTBOpoM (80
mu), BeicymnBaiu Haa Na;SO4, GUIbTpoBaN M KOHLEHTPUPOBAJIH IPH MOHWKEHHOM JIABJICHUU.
Kononounas xpomarorpadust (0—10% MeOH-CH>Cl,) nana ykazaHHOe B 3aroJIOBKe
coequnenue (0,054 T, %) B Buze 6emoro Teepaoro semectsa, 'H AMP (400 MI'y, CDCl3) & 8,12
(1H, ¢, tpuazon H-5), 8,04 (1H, x, J 7,5 I'u, NH), 7,40-7,30 (2H, m, 2 x ArH), 7,16 (1H, nn, J
7,5, 1,0y, 1 x ArH), 7,14-7,10 (2H, m, 2 x ArH), 7,07 (2H, m, 2 x ArH), 5,43 (2H, c,
NCH»Ce¢HsF), 5,07 (1H, at, J 11,0, 7,5 T'u, okcobensokcazenun H-3), 4,73 (1H, nn, J 9,5, 7,5 T',
1H okcobenzokcazenuna H-2), 4,22 (1H, an, J 11,0, 9,5 ', 1H okcoben3okcaszenuna H-2), 3,41
(3H, ¢, NCH3), 2,96 (2H, 1, J 7,5 T'u, 2H ArCH,CH»CO), 2,70 2H, T, J 7,5 'y, 2H
ArCH,CH,CO); F SIMP (CDCl3) §-118,1 (an, J 16,5, 7,0 T'n); m/z: 468 [M + H]" (naiineno

[M + HJ" 468,1688, C3H2FNsOs tpebyer [M + H]* 468,1678).
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Cunres (S)-N—(7-(3-((1H-I/IHIIaSO.]'l-6-l/IJ'l)aMI/IHO)—3-0KCOI‘IpOI'l]rl.]])-5-MeTI/l.]'l-4-0KCO-2,3,4,5-
Terparuapodenso|b][1,4]oxkcazenun-3-mi)-1-(2-propdensnn)-1H-1,2,4-Tpuazon-3-
KapOoHOBOIi KHCI0TBI: pacTBop (5)-3-(3-(1-(2-¢pTopbensun)-1H-1,2,4-Tpuazon-3-
kapOokcaMuo)-5-meTmin-4-okco-2,3,4,5-rerparunpodenso| b][ 1,4 ]okcazenuH-7-mi)mponaHoBON
kucaotel (0,049 r, 0,105 mmons, 1,0 3kxB.) u 6-amuHouHAazona (0,017 r, 0,126 mmouns, 1,2 5kB.)
B numetuipopmamuze (10 mur) oxnaknanu go 0 °C. J{obasnsmu numsonpormuwmtiiamud (0,027
r, 0,036 mi, 0,210 mmostb, 2,0 5kB.) ¢ mocneayromum nodasinernrnem HATU (0,048 r, 0,126
MMOJIb, 1,2 5KB.), U peakLMOHHYIO cMech nepeMernnBany npu 0 °C B Tedenue 1 yaca u npu
KOMHATHOH TemriepaType B TeueHue 2 4acoB. PeakinoHHyI0 cMech pacripenersuid Mexny EtOAc
(50 mur) 1 NaHCO3 (50 mut). OpraHuueckue Ciou MPOMBIBAIU COJIEBBIM pacTBOPOM (50 mu).
OObenuHeHHy0 BOAHYIO (asy skctparuposanu EtOAc (20 mi). OObearHEHHbIE OPTaHUYECKHE
ciou npombiBau Boaoit (50 mut) u coneBbiM pactBopoM (50 mi), cyurmnu (NaxSO4) u
KOHLIEHTPUPOBAJIM NIPU NOHMWKeHHOM aaBnieHnu. Kojonounas xpomarorpadust (0—10% MeOH-
CH>Cl») nana yxazanHoe B 3arojioBke coenuHenue (0,xx r, %), najia ykasaHHOE B 3ar0JIOBKE
coeMHEHHUe B BUjie Oenoro Teepaoro semectsa; 'H SIMP (400 MI'u, CDCIs) § 8,12 (1H, c,
tpuason H-5), 8,00 (1H, n, J 7,5 T'u, NH), 7,94 (1H, n, J 0,5 'y, uanazon H-3), 7,90 (1H, ¢, NH),
7,83 (1H, m, unnason H-7), 7,57 (1H, 1, J 9,0 T'u, unnazon H-4), 7,37-7,30 (2H, M, 2H CsHsF),
7,13 (1H, T, J 7,5, 1,0 ', 1H CeH4F), 7,09-7,00 (SH, m, uanazon H-5, IHC s H4 F,
okcobensokcaszenun H-6, H-7, H-9), 5,40 (2H, ¢, NCH>CsH4F), 5,02 (1H, T, J 11,5, 7,5 Ty,
okcobensokcazernuH H-3), 4,63 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcazenuna H-2), 4,23 (1H,
an, J 11,5, 9,5 T'u, 1H okcobensokcazenuna H-2), 3,29 (3H, ¢, NCH3), 3,03 (2H, 1,J 7,0 I'y,
ArCH,CH>CON), 2,68 (2H, m, ArCHCH,CON); 1*C SIMP (CDCl;3) & 170,6, 168,7, 160,7 (n, J
248, 5 T), 158,8, 156,4, 148,4, 144,4, 140,06, 138,5, 136,3, 135,9, 134,3, 131,2 (1, J 8,5 I'm),
131,0 (m, J 3,0 T'm), 127,5, 124,9 (0, J 4,0 T'y), 123,4, 1229, 121,1, 121,0, 120,3, 115,8 (z, J 20,5
I'm), 115,3, 101,1, 77,2, 49,1, 48,0 (z, J 4,0 '), 39,3, 35,3, 31,1; F AMP (CDCls) & -118,0;
m/z: 583 [M + H]" (maiineno [M + H]™ 583,2205, C30H27FNsOs Tpebyer [M + H]™ 583,2212).
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Itri-(5)-3-(3-(1-(2,6-nuxsiopoensni)-1H-1,2 4-rpuazon-3-kapookcamMuno)-S-eTuii-4-0Kco-
2,3,4,5-Terparuapo6enso|b][1,4]okcazenun-7-un)nponuoHosas kucaora: 'H SIMP (400
MI 1, CDCls) 68,02 (1H, 1, J 7,0 I'u, NH), 7,96 (1H, ¢, Tpuazox H-5), 7,42 (2H, m, 2 x ArH),
7,32 (1H, an, 19,0, 7,0 Ty, 1 x ArH) ), 7,10 (1H, m, 1 x ArH), 7,06 (2H, ax, J 6,0, 2,0 T'ty, 2 x
ArH), 5,70 (2H, ¢, CH.CcH3Cly), 5,07 (1H, ar, J 11,0, 7,5 T'u, okcobenzokcasenun H-3), 4,74
(1H, dd, J 9,5, 7,5 T'u, 1H okcoben3okcazennna H-2), 4,21 (1H, nn, J 11,0, 9,5 Ty, 1H
okcoben3okcazennna H-2), 4,14 (2H, k, J 7,0 I'u, OCH,CH3), 3,41 (3H, ¢, NCH3), 2,95 2H, 1,J
7,5 T'y, 2H ArCH,CH»CO), 2,63 (2H, 1, J 7,5 ', 2H ArCH,CH,CO), 1,24 3H, 1,J 7,0 I'Ly,
OCH,CHj3); *C IMP (100 MI'u, CDCl3) § 172,5, 168,9, 1583, 156,5, 148,4, 143,9, 138 4,
136,9, 135,8, 131,4, 129,1, 1289, 127,5, 123,2, 122,9, 77,2, 60,6, 49,4, 49,3, 35,7, 35,5, 30,3,
14,2; m/z: 548, 546 [M + H]" (naiineno [M + H]", 546,1291, C»sH25C1:N50s tpeGyer [M + H]*
546,1300).
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(5)-3-(3-(5-6en3un-1H-1,2,4-Tpuason-3-kapooxkcamuao)-S-metuii-4-oxco-2,3,4,5-
Terparuapodenso|b][1,4]okcazenun-7-ua)nponuonosas kucaota: 'H AMP (400 MT'w,
CDCl3) 68,13 (1H, n,J 7,5 'y, NH), 7,32-7,22 (SH, m, 5 x ArH), 7,08-7,06 (3H, M, 3 x ArH)
4,97 (1H, at, J 11,0, 7,5 T'u), okcobenszokcazanun H-3), 4,62 (1H, an, J 9,5, 7,5 Ty, 1H

2

okcobensokcazanuna H-2), 4,24 (1H, on, J 11,0, 9,5 I'u, 1H okcobenszokcazanuna H-2), 4,13
(2H, ¢, CH2CsHs), 3,38 (3H, ¢, NCH3), 2,94 (2H, M, 2H ArCH,CH»CO>H), 2,70 (2H, m, 2H
ArCH,CH>CO;H),; YF IMP (CDCls) & -118,1; m/z : 450 [M + H]" (naiineno [M + H]",
450,1760, C23H23N50s tpebyer [M + H]™ 450,1772).
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(S)-5-6en3na-N-(5-meTnia-4-okco-7-(3-oxco-3-(muppoauaunn- 1-un)nponun)-2,3,4,5-
Terparuapodenso|[b][1,4]okcaszenun-3-un)-1H-1,2 4-tpuason-3-kapdoxcamua: 'H AMP (400
MI 1, CDCls) 68,08 (1H, o, J 7,5 T'u, NH), 7,29-7,21 (SH, m, 5 x ArH), 7,10-7,07 (3H, m, 3 x
ArH), 5,05 (1H, ar, J 11,0, 7,5 T'u), okcobenszokcazanud H-3), 4,66 (1H, anx, J 9,5, 7,5 T'u, 1H
okcobensokcazammaa H-2), 4,22 (1H, ox, J 11,0, 9,5 I'u, 1H okcobenszokcazanuna H-2), 4,15
(2H, ¢, CH2Ph), 3,45 (2H, T, J 7,0 T'y, 2H muppommnuna), 3,38 (3H, ¢, NCH3), 3,35 (2H, m, 2H
nupponuanna), 2,97 (2H, 1, J 7,5 I'u, 2H ArCH2CH2CO), 2,57 2H, 1, J 7,5 T'u, 2H
ArCH2CH2CO), 1,92 (2H, m, 2H nupposnununa), 1,83 (2H, m, 2H nupponununa); *C AMP
(100 MI', CDClI3) 6 170,4, 168,9, 158,5, 148,2, 139,5, 135,9, 135,7, 1289, 128,8, 127,6, 127,1,
1235, 122,7,77,1. 49,2, 46,6, 45,8, 36,6, 35,5, 33,2, 30,4, 26,0, 24,4; m/z: 503 [M + H]"
(naiineno [M + H]™ 503,2403, C»7H30NsO4 Tpebyet [M + H]™ 503,2401).
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Cunres (S,E)-3-(5-meTni-4-oxco-3-(TpuTiiamuno)-2,3,4,5-
Terparuapooen3o|b][1,4]okcazenun-7-uin)aKpuiiaMmmuaa: K cMecu OpOMOKCOOEH30KCa3annHa
(0,300 r, 0,586 mmonb, 1,0 5kB.) u akpunamuna (0,062 r, 0,879 mmonsb, 1,5 5kB.) nobassu
aumetridopmamun (5 Mit), U cMech Aera3upoBaiiu 0apOOTUPOBAHHEM aproHa B TEYCHUE TISITH
mMunHyT. Jlobassmu Tpustrnamud (0,178 r, 0,24 mn, 1,758 mmonsb, 3,0 3kB.), 3arem X-PhosPd G2
(0,046 T, 0,059 MmMoIB, 0,1 5KB.), pEaKLIMOHHYIO CMECh T€PMETU3HPOBAJIHN U HarpeBaiu 10 120
°C B MUKPOBOJIHOBOM Me4u B TedeHue 1 yaca. PeakiinoHHy0 cMeCh pacripeaensii MeKay
EtOAc (100 1) u NaHCO3 (100 mut). OpraHudeckrie ¢iou MpOMBIBAJIA COJIEBBIM pacTBOPOM (80
mut), Bozoit (100 mut) u coneBbiM pactBopoM (80 mur), cyrmmiu (NaxSO4) v KOHIEHTPUPOBAIH
npu noHmwkeHHoM aasieHnn. JKXCJI (0—10% MeOH-CH>Cl,) naBana ykazaHHOE B 3a20/106Ke
coeounenue (0,267 r, 91%) B Bune O6JeHO-KENTOTO TBEPAOTO BEIIECTBRA; 'H AMP (400 MTI'w,
CDCl3) 6 7,55 (1H, 1, J 15,5 I'u, ArCH=CHCO), 7,39-7,36 (7H, m, 6H C(CsHjs)3,
okcobensokcasanud H-8), 7,25-7,13 (9H, m, 9H C(C¢Hs)3), 7,01 (1H, 1, J =8,5 'L,
okcobensokcaszernun H-9), 6,97 (1H, n, J 2,0 ', okcobenszokcazenun H-6), 6,39 (1H, x,J 15,5
I'm, ArCH=CHCO), 5,95 (2H, mup. ¢, NH»), 4,51 (1H, an, J 9,5, 7,0 ', 1H okcobeH3zokca3enun
H-2), 4,39 (1H, ox, J 11,5, 9,5 ', 1H okcobenzokcazenuna H-2), 3,54 (1H, o, J 11,5, 7,5 I',
okcobensokcasamuu H-3), 3,31 (1H, 1, J 8,5 I'u, NH), 2,94 (3H, ¢, NCH3); m/z: 526 [M + Na] 7,
243 [C(CeHs)3]™
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Cunres (5)-3-(3-amuno-5-meTna-4-oxco-2,3,4,5-rerparuapodenso|b][1,4]okcazenun-7-
Wwi)nponanamuaa: pacteop [, [J-HeHackimenHoro kapdokcamuaa (0,267 r, 0,532 mmons, 1,0
9KB.) B 3THJIALleTaTe — MeTaHoue (5:2, 7 MuT) IpOAyBaJiu a30TOM U JOOABJISLIH MAJUTAAUI HA yTJe
(0,100 r). PeakunoHHYIO CMeCh POy BAJIH BOAOPOIOM M NEPEMEIINBAIN B aTMOCchepe
BOJIOPOJIA B T€UEHHUE 2 YaCOB. PEakIIMOHHYIO CMECh MPOAYBAIH a30TOM U (UIBTPOBAIH Yepe3
uenut, ssmoupys EtOAc (30 mir). @uinbTpaT KOHIEHTPUPOBAIU MIPH MOHIKEHHOM JIABJICHHH.
Ocratok pacTBOpsIH B ArOKcaHe (5 M) 1 nodasisuiu xjaoposogopon (0,66 mi 4M pactBopa B
nuokcane, 2,659 mmodb, 5,0 3kB.). PeakInoOHHYI0 CMECh MepeMeInBaii PU KOMHATHON
TeMIIepaType B TeueHHe 6 4acoB, 0Opa3oBaics Oenblil ocanok. PeakinoHHyI0 cMech

KOHLIEHTPUPOBAJIU I0CYXa U UCTIONb30BaH 6e3 0uncTku; m/z: 265 [M + H]™.
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Cunres (5)-N-(7-(3-amun0-3-oxconponui)-5-meruji-4-oxco-2,3,4,5-
Terparuapooenso|b][1,4]okcazenun-3-un)-5-6en3ui-1H-1,2,4-tpuazon-3-kapooxcamuga: K
CMeCH THAPOXJIOpUAa aMUHOOKCcOOeH30kcasanuHa (0,134 mmounb, 1,0 3kB.) u
OensunTpuasonkapdbonosoii kuciorsl (0,033 r, 0,161 mmonb, 1,2 3kB.) B auMeTHIHOpPMaAMUTIE
(1,0 mn) nobasnsu guusonpomwnTiiamut (0,043 r, 0,058 mi, 0,335 MMonb, 2,5 3kB.) ¢
nocaenytomm nodasnenuem HATU (0,102 r, 0,268 mmogb, 2,0 5kB.). PeakIIuOHHYIO CMECh
nepeMelIBaJId IPU KOMHATHOH TeMIepaType B TeUeHHE 4 4YacOB M PacIpeessuTH MEXKTy
EtOAc-CH>Cl» (5:1, 60 M) u Bomoti (60 mit). OpraHudecKue CJION MPOMBIBAJIH COJIEBBIM
pactBopoM (50 mur), Bogoii (60 mir) u coneBbiM pacTBopoM (50 mur). OpraHudeckue CIOH Cy U
(Na2S04) u koHueHTpHpoBau mpu noHmwkeHHoM nasjiernn. XKXCJL (0—10% MeOH-CHCl,)
7laja yKa3aHHOE B 3a20/106Ke coedunenue B Buae 6enoro Teepaoro semectsa, 'H AMP (400
MTI 1, CDCls) 6 8,05 (1H, 1, J 7,5 T'u, NH), 7,36-7,28 (5H, m, 5 x ArH), 7,11-7,06 (3H, m, 3 x
ArH), 5,44 (2H, mmp. ¢, CONH>»), 5,02 (1H, nr, J 11,0, 7,5 'y, okcobenszokcazanuu H-3), 4,68
(1H, nn, J 9,5, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,24 (1H, nn, J 11,0, 9,5 T'n, 1H
okcobensokcaszanuna H-2), 4,17 (2H, ¢, CH>CsHs), 3,41 (3H, ¢, NCH3y 2,99 (2H, 1, J 7,5 ', 2H
ArCH,CH,CO), 2,54 (2H, 1, J 7,5 'y, 2H ArCH,CH,CO); m/z: 449 [M + H]".
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OopaszoBanmne (8)-7-((5,6-aurnapo|1,2,4]rpuason|1,5-alnupazun-7(8 H)-un)merun)-5-
MeTHJI-3-(TPUTHIAMHHO)-2,3-1uruapodenso|b][1,4]oxcazenun-4(SH)-ona: [{nokcan (4 M) u
Bony (2 mut) mobasiisiu k cmecu OpomOen3okcasanuna (0,270 r, 0,527 mmonsb, 1,0 3kB.), 7-
((rpudrop-A*-6opanun)merun)-5,6,7,8-retparunpo-[ 1,2,4]rpuasono| 1,5-a]nupasuna, KamaueBoit
comu (0,180 1, 0,738 mmousb, 1,4 5kB.), u kapbonara ueswus (0,515 r, 1,581 mmons, 3,0 3kB.).
PeakuinonHy0 cMech ferazuposain 0apOOTHPOBAHMEM aproHa B TEUEHHE AECSTH MUHYT.
Hobasmsumu X-PhosPd G2 (0,021 1, 0,026 mmonb, 0,05 5kB.), peakIIHOHHYIO CMECh FepMETHYHO
3aKpbLIM U HArpeBaju B MUKpOBOJIHOBOM neun 10 140 °C B Teuenue 45 MUHYT. PeakIMOHHYIO
cmech pacnpenensuiu mexay EtOAc (80 mur) u NaHCOs3 (80 mut). OOberHeHHbIE OPTaHUYECKUe
CJIOM MTPOMBIBAJIH COJIEBbIM pacTBOpoM (80 mut), BricyiumBanu Haa NaxSO4, punbTpoBanu u
KOHLIEHTpUpoBau npu noHmwxkeHHoM aasneHnu. XKXCJI (0—10% MeOH [2M NH3]-CHCl,)
Jiaja yKkasaHHoe B 3aronobke coenunenue (0,255 r, %) B Bune xenroro macia, "H AMP (400
MI'u, CDCIls) & 7,88 (1H, ¢, Tpuazon H-3), 7,38-7,35 (6H, m, 6H C(CsHs)3), 7,21-7,11 (9H, m,
9H C(CsHs)3), 7,02 (1H, nn, J 8,0, 2,0 I'u, okcoben3okcasanuu H-8), 6,97 (1H, n, J 8,0 'y,
okcobensokcaszanun H-9), 6,87 (1H, n, J 2,0 I'u, okcobenszokcazanun H-6), 4,50 (1H, ax, J 10,0
7,5 T'n, 1H okcobensokcaszanun H-2), 4,36 (1H, nn, J 11,5, 10,0 T'u, 1H okcoben3okcazanuua H-
2),4,16 2H, T, J 5,5 T'u, 2H NCH>CH>N), 3,82 (2H, ¢, ArCH2N unu NCH>CN), 3,69 (2H, c,
ArCH,N wnmu NCH>CN), 3,51 (1H, an, J 11,5, 7,5 ', okcobenzokcazanun H-3 ), 291 2H, 1, J
5,5 Tu, 2H ArCH,CH:N), 2,88 (3H, ¢, NCH3); m/z: 593 [M + Na] *, 243 [C(CeHs)3]"

HCI

N-pN o v N-y 0
</N/J:/ﬁN\/C[NQI“NH </N/J\//?\l\/(:[,\lllINHZ
/| O / O

CHsTHE 3aIIUTHI TPUTHJIBHOH IPYNNbI: K PACTBOPY TpUTHIRaLIUIeHHOro amMuHa (0,255 ,

2

0,447 mmorb, 1,0 3kxB.) B nuokcasue (4,0 mut) nodasmnsimu xjaoposoaopon (0,56 mu 4M pactBopa B
nuokcane, 2,237 mmodb, 5,0 3kB.). OOpazoBasics Oenblii ocaiok. PeakiimoHHY0 cMech
nepeMeInBaIy IpYU KOMHATHON TeMIiepaType B TedeHue 14 yacos. PeakinoHHyI0 cMech
KOHILIEHTPUPOBAJIU I0CYXa U UCTIONb30BaNy 63 ounucTku; m/z: 329 [M + H]™.
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Oopa3zoBanne (8)-5-6en3nia-N-(7-((5,6-aurnapo-[1,2,4]rpuazoso[1,5-a]nupazun-7(8H)-
Wi)MeTH)-5-MeTHI-4-0Kc0-2,3,4,5-rerparuapodenso [b][1,4]oxkcazenun-3-ua)-1H-1,2 4-
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TPHa30J1-3-KaApO0HOBOIi KHCJIOTHI: K PACTBOPY THIAPOXJIOPHIa AMUHOOKCOOEH30KCa3anHa
(0,377 mmonb, 1,0 3kxB.) u 6eH3unTpuazonkapoonosoit kuciotsl (0,077 r, 0,377 mmons, 1,0 3kB.)
B numeTmiipopmamuze (4,0 M) nobasnsimm aumzonponmwmTuiaamud (0,122, 0,16 M, 0,943
MMOJIb, 2,5 5kB.). Peakunonnyro cmech oxnaxkaanu 1o 0° C u nobasysumn u HATU (0,143 T,
0,377 mmons, 1,0 3kB.). Peakunonnyo cmeck nepemermnsany npu 0 °C B TeueHne 2 4acoB U MPH
KOMHATHOH TeMreparype B TedeHue 18 yacoB. PeakIMOHHYIO CMECh PaCIPEaETsiIN MEXIY
EtOAc-CH>Cl> (9:1, 60 M) u NaHCOs3-Bona (1:1, 60 mur). OpraHudeckue CIION MPOMBIBAJIH
coneBbIM pacTBopoM (60 mut). O6benuHEHHYI0 BOAHYIO (pa3y moBTopHO sKcTparuposainn EtOAc
(30 mu). OOBETMHEHHBIE OPTraHUYECKHE CIIOH MTPOMBIBAIH BOOH (90 MIT) U COJIEBBIM PacTBOPOM
(90 mu), cymmnu (Na2SO4) 1 KOHLEeHTpUpoBau npH noHwkeHHoM faasieHuu. XKXCJL (0—8%
MeOH-CH;Cl») naBana yka3aHHO€ B 3ar0JIOBKE COEAMHEHUE B BUJE OEJIOro TBEPIOro BEIIECTBA,
'H AMP (400 MI'u, CDCI3) § 7,90 (1H, m.m, NH), 7,75 (1H, ¢, Tpuazon H-3), 7,29-7,21 (7TH, m,
7 x ArH), 7,16 (1H, n, J 8,0 I'u, okcobensokcazanud H-9), 5,10 (1H, okcobenzokcazanun H-3),
4,74 (1H, on, J 9,5, 7,5 T'u, 1H okcobensokcazanun H-2), 4,28 (1H, 1, 10,0 'y, 1H
okcobensokcasanun H-2), 4,21 (2H, 1, J 5,5 'y, 2H NCH2CH2N), 4,15 (2H, ¢, NCH2CsHS),
3,84, 3,78 (2H, 21 cucrema AB, J 15,5 ', ArCH> N wniu NCH»C), 3,77, 3,73 (2H, 2n cucrema
AB, J 13,5 I', ArCH;N nnu NCH; C), 3,40 (3H, ¢, NCH3), 3,02 (2H, 1, J 5,5 ', 2H NCH, CH
2 N); m/z: 514 [M + H]" (maiineno [M + H]™ 514,2324, C26H27NoOs3 Tpebyer [M + H]*
514,2310).

I[OHOJ'IHI/ITGJ'II:;HBIG HNJJTFOCTPATUBHBIC BAPUAHTBI OCYLICCTBIICHUSA CoeI[I/IHeHI/Iﬁ OINHCaHbI
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(S)- 5-0en3nn-3-((7-(3-ruapokcu-3-meTua0yT-1-un-1-uma)-5-mernia-4-oxco-2,3,4,5-

HIMXKE.

Terparuapodenso|b][1,4]okcazenun-3-un)kapéamona)-1,2,4-Tpuazon-1-ua

'H AMP (400 MT'ny, D¢JIMCO) 6 7,83 (1H, 1, J 8,0 ', NH), 7,45 (1H, n, J 2,0 I'ny,
okcoben3okcaszanun H-6), 7,25 (1H, nn, J 8,0, 2,0 ', okcobensokcazanun H-8), 7,20-7,15 (SH,
M, okcobensokcazanud H-9, 4H CsHs), 7,09-7,04 (1H, m, 1H CgHs), 5,47 (1H, wup ¢, OH),
4,81-4,74 (1H, M, okcoben3okcasanun H -3), 4,39-4,36 (2H, M, 2H okcobenzokcazanuna H-2),
3,84 (2H, ¢, CH2CsHs), 3,28 (3H, ¢, NCH3), 1,44 (6H, ¢, C(CH3):OH); m/z: 442 [M + H]".
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(S)-1-6en3na-N-(S5-meTnia-4-okco-7-(4-(XUHOIMH-6-UI0KCH )0y T-1-HH-1-101)-2,3,4,5-
Terparuapoden3o[b][1,4]oxcazenun-3-ua)-1-H-1,2 4-rpua3zon-3-kapéoxcamusg

'H AMP (400 MTI'u, CDCI3) 6 8,76 (1H, an, J 4,0, 1,5 T'u, xunonun H-2), 8,03 (2H, m, NH,
xuHojiuH H-4), 8,01 (1H, 1, J 9,5 I'u, xunonun H-8), 7,99 (1H, ¢, tpuazon H-5), 7,40 (1H, ax, J
9,0, 3,0 I'u, xunomuu H-7), 7,37-7,7,33 (4H, M, 4H C¢Hs, okcobensokcazanun H-6, H-8), 7,28 -
7,24 (3H, m, 3H C¢Hs, oxcobensokcazanun H-6, H-8), 7,12 (1H, n, J 2,5 I'u, xunonuun H-5), 7,10
(1H, g, J 8,0 'y, okcobenzokcazanun H- 9), 5,36 (2H, ¢, NCH>CsHs), 5,06 (1H, ar, J 11,0, 7,5
I'u, okcobensokcazanun H-3), 4,75 (1H, nx, J 10,0, 7,5 T'u, 1H okcobensokcazanun H -2), 4,30
(2H, T, J 7,0 T'u, CCH,CH»0), 4,24 (1H, nn, J 11,0, 10,0 I'u, 1H okcobenszokcazanun H-2), 3,39
(3H, ¢, NCH3), 2,98 (2H, 1, J 7,0 ', CCH,CH,0); m/z: 573 [M + H]" (naiineno [M + H]"
573,2244, C33H28NsO4 Tpebyet [M + H]™ 573,2245).

o, S

(S)-5-6en3ui-N-(5-meTni-4-okco-7-(4-(XUHOIMH-6-UI0KCH )0y T-1-H-1-101)-2,3,4,5-
Terparuapoden3o[b][1,4]oxcazenun-3-nia)-1H-1,2 4-Ttpuazon-3-kapooxcamun

'H AMP (400 MTI', CDCl3) 6 8,73 (1H, nx, J 4,0, 1,5 'y, xunonun H-2), 8,05 (2H, m, NH,
xuHojiuH H-4), 8,00 (1H, 1, J 9,5 I'u, xunonun H-8), 7,40 (1H, nn, J 9,5, 3,0 I'u, xunonun H-7),
7,34 (1H, m, xunomun H-3), 7,25 (1H, ax, J 8,0, 2,0 I', okcobenszokcazanun H-8), 7,25-7,20
(6H, m, CsHs, okcobenszokcasanun H-7), 7,11 (1H, g, J 3,0 ', xunonun H-5), 7,09 (1H, 1, J 8,0
I', okcodenszokcazanuu H-9), 5,02 (1H, ar, J 11,0, 7,5 T'u, okcobenzokcazanun H-3), 4,67 (1H,
nn, J 9,5, 7,5 I'n, 1H okcobensokcazanun H-2), 4,29 (2H, T, J 7,0 'u, CCH,CH>0), 4,26 (1H,
an, J 11,0, 10,0 I'n, 1H okcobensokcazanun H-2), 4,14 (2H, ¢, CH>CsHs), 3,37 (3H, ¢, NCH3),
2,98 (2H, T, J 7,0 I'u, CCH,CH,0); *C SIMP (100 MI', CDCl3) & 168,7, 156,6, 1497, 148,0,
144,3, 136,0, 134,9, 131,0, 130,8, 129,2, 128,8 (2C), 128,6, 127,1, 126,5, 123,1, 122,4, 121,4,
121,0, 106,3, 86,6, 80,7, 77,2, 66,2, 49,1., 35,4, 33,4, 20,4, ; m/z: 573 [M + H]" (naiineno [M +

> 73 3

H]*, 573,2262, C33HsNsO4 Tpebyer [M + H]* 573,2245).

Fc—</ ﬁ l--NH A
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(S)-1-6en3na-N-(S5-meTna-4-oxco-7-((2-(tpudropmernn)-S,6-nuruapo-[1,2,4] rpuazono|1,5-
alnupasun-7(8H)-nn)mernn)-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-
TPHA30J1-3-KapOoKCAMU

'H AAMP (400 MI'u, CDCIs) 6 8,04 (1H, 1, J 7,5 T'u, NH), 8,00 (1H, ¢, Tpuason H-5), 7,38-7,33
(3H, m, 3H CsHs), 7,27-7,24 (2H, m, 2H CeHs), 7,19 (2H, M, okcobensokcazanun H-6, H-8),
7,15 (1H, g, J 8,0 I'y, okcobenzokcazanun H-9), 5,35 (2H, ¢, NCH2CsHs), 5,09 (1H, ar, J 11,0,
7,5 T'n, okcobenzokcazanuun H-3), 4,73 (1H, an, J 9,5, 7,5 I'u, 1H okcobenszokcazanuna H-2),
4,26-4,21 (3H, M, 1H okcobenzokcazanuna H-2), 2H NCH,CH:N), 3,87 (2H, ¢, 2H
ArCH,NCH:C), 3,75 (2H, ¢, 2H ArCH,NCH:C), 3,40 (3H, ¢, NCH3 ), 3,01 (2H, 11, J 5,0, 1,5
I'u, 2H u3 NCH,CH,N); BC SIMP (100 MI'u, CDCls) & 168,8, 158,4, 156,6, 153,5 (x, J 39,5
I'm), 152,2, 149,6, 143,9, 136,4, 134,5, 133,7, 129,2, 129,0, 128,2, 127,8, 123,4, 123,3, 119,2 (x
J270,5 Tw), 77,2, 60,6, 54,3, 50,7, 49,2, 48,4, 47,1, 35,6; '°F SIMP (380 MI'u, CDCl 3y § -65,4
m/z: 582 [M + H]" (naiineno [M + H]", 582,2188, C27H26F3NoOs Tpebyer [M + H]™ 582,2183).

FC—(’ \/@[ Ql'NH Nm

(S)-5-0en3ui-N-(5-meTunJi-4-0kco-7 -((2-(Tpl/l(l)TOpMeTl/l.ﬂ)-S,6-}ll/ll“l/l)1p0-[1,2,4]Tp“330.110 [1,5-

2

alnupasun-7(8H)-un)merni)-2,3,4,5-rerparuapodenso|b][1,4]oxkcazenun-3-un)-1H-1,2 4-
TPHA30.J1-3- KAPOOKCAMMK

'H AMP (400 MI'ny, CDCl3) § 8,02 (1H, n, J 7,5 I'm, NH), 7,27-7.21 (6H, m, CeHs,
okcobensokcazanun H-8), 7,21 (1H, nn, J 7.5, 2,0 I'u, okcobenszokcazanun H-8), 7,15 (1H, n, J
8,0 T'u, okcobensokcazanud H-9), 5,07 (1H, at, J 11,0, 7,5 T'u, okcobensokcaszamun H-3), 4,69
(1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcasanuua H-2), 4,29 -4,.23 (3H, M, 1H okcobeH30Kca3anuH
H-2, 2H NCH> CH 2 N), 4,12 (2H, ¢, CH.CsHs), 3,86 (2H, ¢, 2HArCH,NCH:C), 3,76 (2H, ¢, 2H
ArCH,NCH;C), 3,39 (3H, ¢, NCHj3), 3,03 (2H, T, J 5,5 I';, 2H u3 NCH>CH,N); *C SIMP (100
MI, CDCI3) 6 1688, 158,7, 1534 (x, J 39,5 T'm), 152,2, 149,6, 136,3, 135,7, 134,6, 128,38,
128,7, 1279, 127,1, 123,4, 123,2, 123,1, 119,2 (x, J 269,5 T'u), 77,1, 60,7, 50,4, 49,4, 48,6, 47,1,
35,6, 33,0; F AMP (380 MI'y, CDCI 3, & -65,3 m/z: 582 [M + HJ (maiineno [M + HJ",
582,2167, C27H26F3N9O3 Tpebyer [M + H]™ 582,2183).

oy S

(S)-5-6en3na-N-(5-meTnia-4-okco-7-(4-(XUHOIMH-7-WI0KCcH )0y T-1-uH-1-101)-2,3,4,5-
Terparuapo6en3o[b][1,4]oxcazenun-3-uia)-1H-1,2,4-Tpuazon-3-kapooxkcamun
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'H AMP (400 MI'u, CDCl3) 6 8,75 (1H, an, J 4,5, 2,0 ', xunonun H-2), 8,09-8,06 (2H, m, NH,
xuHoyiuH H-4), 7,70 (1H, g, J 9,0 I'u, xunonun H-5), 7,50 (1H, x, J 2,5 I'u, xunonuu H-8), 7,27-
7,17 (9H, m, xunomuun H-3, H-6, okcobensokcazanun H-6, H-8, CsHs), 7,07 (1H, o, J 8,5 I'y,
okcobensokcaszamuu H-9), 5,00 (1H, o, J 11,0, 7,5 I'y, okcodensokcazanun H-3), 4,66 (1H, nn,
J 9,5, 7,5 T'n, 1H okcobenszokcazamuua H-2), 4,31 (2H, T, J 7,0, 2,5 I'u, OCH,CH,C(),, 4,24 (1H,
an, J 11,0, 9,5 ', 1H okcobensokcazammu H-2), 4,13 (2H, ¢, CH>CsHs), 3,36 (3H, ¢, NCH3),
2,97 2H, T, J 7,0 T'u, OCH,CH>C); *C SIMP (100 MI', CDCl 3, § 168,7, 159,6, 158,6, 150,3,
149,6, 149,5, 136,0 (2C), 135,9, 131,0, 128,9, 128,8, 128,7, 127,0, 126,5, 123,7, 123,0, 121,0,
120,1, 119,1, 107.9, 86,8, 80,6, 77,2, 66,1, 49,2, 35,5, 33,2, 20,3; m/z: 573 [M + H]" (naiineno
[M + H]" 573,2269, C33H23NsO4 Tpebyer [M + H]" 573,2245).
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(5)-1-6en3na-N-(5-meTna-4-oxco-7-(4-(XuHOIMH-7-HI0KCcH )0y T-1-0H-1-101)-2,3,4,5-
Terparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2,4-Tpuazon-3-kapoéoxcamu
'H SAMP (400 MI'u, CDCI3) & 8,20 (1H, an, J 4,5, 2,0 I'u, xunonun H-2), 8,06 (1H, nx, J 8,0, 1,5
I'u, xunonun H-4), 8,03 (1H, n, J 7,0 I'u, NH), 7,99 (1H, ¢, Tpuazon H-5), 7,70 (1H, 1, J 9,0 I'y,
xuHojuH H-5), 7.45 (1H, #, J 2,5 T'u, xunonun H-8), 7,37-7,33 (3H, m, 3H Ce¢Hs,
okcobensokcaszanun H-6), 7,27-7,22 (6H, m, xunonaun H-6, H-3, okcobensokcazanuu H-8, 3H
CsHs, oxcobensokcazanun H-6), 7,09 (1H, nn, J 8,0, 0,5 I'u, okcobenzokcazamuun H-9), 5,35 (2H,
¢, NCH»>C¢Hs), 5,06 (1H, nt, J 11,0, 7,5 I'y, okcobensokcazanun H-3), 4,75 (1H, an, J 9,5, 7,5
I'u, 1H okcobenszokcasanuna H-2), 4,33 (2H, T, J 7,0 'y, OCH>CH»C), 4,23 (1H, ax, J 9,5, 7,5
', 1H okcobensokcasamuna H-2), 3,39 (3H, ¢, NCH3) 2,98 (2H, T, J 7,0 'y, OCH,CH,C); *C
AMP (100 MTI'u, CDCI3) 6 168,8, 159,4, 158,4, 156,6, 150,6, 149,8, 149,7, 143,9, 1359, 135,7,
133,7,130,9, 129,2, 1289, 128,2, 126,5, 123,7, 123,1, 121,0, 119,9, 119,1, 108,2, 86,6, 80,7,
77,1, 66,1, 54,3, 49,1, 38,6, 35,5, 20,3; m/z: 573 [M + H]" (naiineno [M + H]", 573,2249,
C33H28N6O4 Tpebyer [M + H]™ 573,2245).
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(5)-5-(2,4-nudropoenszni)-N-(7-(3-ruagpokcu-3-meTuadyT-1-un-1-ui)-5-meTnia-4-oxco-

2,3,4,5-Tterparuapodenso|b][1,4]okcazenun-3-ua)-1H-1,2 4-rpua3on-3-kapdoxcamuyg
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'H AMP (400 MI'u, CDCl3) 6 8,05 (1H, 1, J 7,5 T'u, NH), 7,27-7,20 (3H, M, okcoGeH30Kca3amuH
H-6, H-8, 1H CsHsF»), 7,10 (1H, g, J 9,0 I'y, okcobensokcazanun H -9), 6,82-6,74 (2H, m, 2H
CeHsF»), 4,99 (1H, ar, J 11,0, 7,5 T'u, okcobensokcazanun H-3), 4,66 (1H, o, J 10,0, 7,5 Ty, 1H
okcobensokcaszamuu H-2), 4,27 (1H, nn, J 11,0, 10,0 I'u, 1H okcoben3okcazamuu H-2), 4,12 (2H,
¢, CH,C6H3F»), 3,39 (3H, ¢, NCH3), 1,61 (6H, ¢, C(CH3):OH); °F SIMP (380 MI'u, CDCl3) & -
111,2; -113,2; m/z: 478 [M + H - H,O]" (naiineno [M + H]", 496,1795, C25H23F2Ns504 Tpebyer
[M + H]" 496,1791).
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(5)-1-0en3na-N-(S-metni-4-oxco-7-(4-(XuHOTUH-5-HA0KCH) Oy T-1-1H-1-101)-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-un)-1-H-1,2 4-rpuazon-3-kapéoxkcamun

'H AMP (400 MI'y, CDCl5) & 8,89 (1H, am, J 4,0, 2,0 I'u, xunonun H-2), 8,63 (1H, nnn, J 8,5,
2,0, 1,0 I', xunonuu H-4), 8,02 (1H, 1, J 7,5 I'u, NH), 7,99 (1H, c, Tpuason H-5), 7,70 (1H, 1, J
8,5 I', xunoyun H-8), 7,59 (1H, an, J 8,5, 7,5 T'u, xunoaun H-7), 7,38-7,33 (4H, M, xunonun H-
3, 3H CeHs, okcobensokcasanun H-6), 7,26-7,22 (4H, m, okcobensokcazanud H-8, 3H C¢Hs,
okcobensokcaszanu H-6), 7,09 (1H, n, J 8,0 I'u, okcobenszokcazanun H-9), 6,89 (1H, anx, J 7.5,
0,5 I', xunonun H-6), 5,35 (2H, ¢, NCH2CesHs), 5,06 (1H, nrt, J 11,0, 7,5 I'y,
okcobensokcaszanun H -3), 4,73 (1H, o, J 10,0, 7,5 T'u, 1H okcobenszokcazanuna H-2), 4,35
(2H, 1, J 7,0 T'u, OCH,CH>C), 4,24 (1H, nn, J 11,0, 10,0 I'u, 1H oxcobenszokcazanun H-2), 3,37
(3H, ¢, NCH3), 3,03 (2H, 7, J 7,0 T'uy, OCH » CH » C); m/z: 573 [M + H]" (naiinexo [M + HJ",
573,2251, C33H28NsO4, Tpebyer [M + H]" 573,2245).
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(5)-5-6en3n-N-(5-meTnia-4-okco-7-(4-(XUHOIMH-S-UI0Kcn )0y T-1-uH-1-101)-2,3,4,5-
Terparuapoden3o[b][1,4]okcazenun-3-un)-1-H-1,2 4-rpua3zon-3-kapéoxcamuyg

'H AMP (400 MTI'u, CDCl3) 6 8,85 (1H, ax, J 4,0, 2,0 I'u, xunonun H-2), 8,64 (1H, ann, J 8,5,
2,0, 1,0 I', xunomua H-4), 8,07 (1H, 1, J 7,5 T'u, NH), 7,69 (1H, 1, J = 8,5 I'y, xunonua H-8),
7,59 (1H, nn, J = 8.5, 7,5 T'u, xunomun H-3), 7,26-7,17 (7TH, m, C¢Hs, okcobenzokcazamuu H-06,
H- 8), 7,08 (1H, &, J 8,0 'y, okcobensokcazanuu H-9), 6,90 (1H, an, J 8,0, 0,5 I'u, xunoaua H-
6), 5,02 (1H, nr, J 11,0, 7,5 I'n, okcobensokcazanud H-3) ), 4,66 (1H, ox, J 9,5, 7,5 T'y, 1H
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okcoGensokcasanuna H-2), 4,36 (2H, T, J 7,0 T, OCH,CH,C), 4,25 (1H, an, J 11,0, 10,0 T'w),
1H okcobenzokcazanmuna H-2), 4,13 (2H, ¢, CH>CsHs), 3,36 (3H, ¢, NCH3), 3,04 (2H, 1, J 7,0
'y, OCH,CH,C); 1*C SIMP (100 MI'y, CDCls) & 168,7, 158,5, 153,9, 150,6, 149,7, 148,9,
136,0, 131,0, 130,9, 129,4, 1288, 128,7, 127.0, 126,5, 123,1, 121,8, 121,0, 120,9, 1203, 1054,
86,7, 80,7, 77,2, 49,1, 35,5, 33,2, 20,5; m/z: 573 [M + H]" (saitzero [M + HJ", 573,2266,
C33H2sN6O4, Tpebyer [M + H]™ 573,2245).
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(5)-1-6en3na-N-(S5-merna-4-oxco-7-((3-(tpudropmernin)-S,6-nuruapo-[1,2,4] rpuazono|4,3-
alnupasun-7(8H)-nn)merna)-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-
TpHa30J-3- KapOokcamua
'H SAMP (400 MI'u, CDCI3) 6 8,06 (1H, 1, J 7,5 I'u, NH), 8,02 (1H, ¢, tpuason H-5), 7,39-7,35
(3H, m, 3 x ArH), 7,29-7,7,26 (2H, m, 2 x ArH ), 7,20 (2H, m, 2 x ArH), 7,17 (1H, 1, J 8,0 'Ly,
okcobensokcaszanu H-9), 5,38 (2H, ¢, NCH»CsHs), 5,12 (1H, o, J 11,0, 7,5 T'y,
okcobensokcazanun H-3), 4,76 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcazanuna H-2), 4,26 (1H,
an, J 11,0, 10,0 I', 1H okcobenszokcazanuna H-2), 4,15 (1H, an, J 11,0, 10,0 ', 1H
okcobensokcazanmuna H-2), 2H, 1, J 5,5 T'u, 2H NCH>CH2N), 3,98, 3,93 (2H, 2d cucrema AB, J
15,5 'y, 2H ArCH,NCH>»), 3,76 (2H, ¢, 2H ArCH2NCH»), 3,42 (3H, ¢, NCH3), 2,96 (2H, ar, J
4,0, 5,5 Tu, 2H NCH,CH;N); F SIMP (380 MI', CDCls) & -63,2; m/z: 582 [M + H]" (maiineno
[M + H]", 582,2173, C27H26F3N9Os3 tpebyer [M + H]™ 582,2183).
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(5)-5-6en3ma-N-(5-merni-4-oxco-7-((3-(tpudropmernn)-5,6-auruapo-[1,2,4] rpuasono[4,3-
alnupasun-7(8H)-un)merna)-2,3,4,5-rerparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2 4-
TPHA30J1-3- KApOoOKCcaMH
"H AAMP (400 MI'u, CDCIs) 6 8,01 (1H, 1, J 7,0 T'u, NH), 7,27-7,19 (7H, m, CeHs,
okcobensokcaszanua H-6, H-8), 7,16 (1H, n, J 8,0 'y, okcobenszokcazanun H-9), 5,09 (1H, ar, J
10,5, 7,5 T'u, okcobenszokcazanun H-3), 4,70 (1H, ox, J 10,0, 7,5 T'u, 1H okcoben3okcazanmaaH-
2), 4,28 (1H, nn, J 10,5, 10,0 ', 1H okcobenzokcazanun H-2), 4,14 (4H, m, 2H NCH>CH:N),
2H ArCH>NCH; mmu CH>CsHs), 3,93 (2H, ¢, 2H ArCH,NCH» nnu CH2CeHs), 3,78, 3,74 (2H,
2n cucrema AB, J 13,5 I', 2H ArCH2NCH?»), 3,40 (3H, ¢, NCH3), 2,97 (2H, 1, J 5,5 ', 2H
NCH,CH;N); 1*C IMP (100 MI'u, CDCl3) & 168,8, 158,6, 152,0, 149,6, 143,4 (x, J 40,0 '),
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136,4, 135,8, 134,3, 128,8, 128,7, 127,9, 127,1, 126,9, 1234, 123,2, 1183 (, J 270,5 T'w), 77,2,
60,8, 49,5, 49,4, 43,6, 35,6, 33,1; 'F SIMP (380 MI'y, CDCl3) §-63,2; m/z: 582 [M + H]"
(Haiineno [M + HJ', 582,2208, Co7HysF3NoOs Tpebyer [M + H]* 582,2183).

Z N

(S)-1-6en3ma-N-(7-(3,3-aumeTna0yT-1-un-1-n1)-5-merna-4-oxco-2,3,4,5-
Terparuapodenso[b][1,4]oxcazenun-3-un)-1H-1,2 4-tpuazon-3-kapooxkcamua

'H AMP (400 MI'u, CDCl3) 6 8,04 (1H, 1, J 7,0 T'u, NH), 8,01 (1H, ¢, Tpuason H-5), 7,40-7,36
(3H, m, 3H C¢Hs), 7,29-7,23 (4H, m, 2H CsHs, okcobensokcasanun H-6, H-8), 7,09 (1H, 1, J 9,0
I'n, okcobensokcazanun H-9), 5,38 (2H, ¢, NCH»CsHs), 5,06 (1H, nr, J 11,0, 7,5 I'y,
okcobensokcasanud H-3), 4,76 (1H, nn, J 10,0, 7,5 I'u, 1H okcobensokcazanuna H-2), 4,24 (1H,
an, J 11,0, 10,0 T'u, 1H okcobensokcasanuna H-2), 3,40 (3H, ¢, NCHs), 1,32 (9H, ¢, C(CHs)3);
m/z: 458 [M + H]" (naiineno [M + H]™ 458,2205, C26H27N503 Tpe6yeT [M + H]" 458,2187).

7/@(1>—< i

(S)-5-6en3ma-N-(7-(3,3-numeTna0yT-1-un-1-umn)-5-merna-4-oxco-2,3,4,5-
Terparuapodenso[b][1,4]oxcazenun-3-nia)-1H-1,2 4-tpuazon-3-kapooxkcamun

'H AMP (400 MTI', CDCl3) 6 8,08 (1H, 1, J 7,5 ', NH), 7,26-7,21 (7H, m, CsHs,
okcobensokcaszanun H-6, H-8), 7,07 (1H, n, J 9,0 'y, okcodenszokcazanun H-9), 5,02 (1H, ar, J
11,0, 7,5 T'u, okcobenzokcazanun H-3), 4,66 (1H, on, J 11,0, 10,0 ', 1H okcobeH3okca3anuHa
H-2), 4,26 (1H, nn, J T'u, 1H okcobensokcazanuua H-2) ), 4,15 (2H, ¢, CH,C¢Hs), 3,40 (3H, c,
NCH3), 1,32 (9H, ¢, C(CH3)3); 1* C AMP (100 MI'u, CDCls) & 168,7, 158,5, 149,2, 135,9, 135,8,
130,9, 128,8, 128,7, 127,0, 126,4, 122,8, 121,8, 99,4, 77,6, 77,2, 49,1, 35,5, 33,2, 30,9, 27.9; m/z:
458 [M + H]" (naiineno [M + H], 458,2200, C26H27N5053 Tpebyer [M + H]" 458,2187).

0] N~
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(S)-1-6en3ua-N-(7-((1-ruapoKCHMKI00Y THII)3THHHI )-S-MeTHI-4-0K C0-2,3,4,5-

Terparuapodenso[b][1,4]oxkcazenun-3 wia)-1H-1,2 4-Tpua3on-3-kapooxkcamua
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'H AMP (400 MTI', CDCl3) 6 8,02 (1H, 1, J 7,5 T'u, NH), 7,99 (1H, ¢, Tpuason H-5), 7,38-7,34
(3H, m, 3H CsH s 7,29-7,25 (4H, m, 2H C ¢ H s, okcobensokcazanun H-6, H-8), 7,11 (1H, 1, J
9,0 I', okcobenszokcazanun H-9), 5,36 (2H, ¢, NCH>C¢Hs), 5,06 (1H, nr, J 11,0, 7,5 Iy,
okcobensokcaszammu H-3), 4,75 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcazanunaa H-2), 4,25 (1H,
an, J 11,0, 9,5 I'u, 1H okcobensokcazanuna H-2), 3,40 (3H, ¢, NCH3), 2,55-2,49 (2H, m, 2H
CBuH-2, H-4), 2,33 (2H, m, 2H cBuH-2, H-4), 1,87 (2H, m, cBuH-3); m/z: 472 [M + H]", 454
[M + H - HyO]" (maiineno [M + H]", 472,1994, C26H2sN504 Tpe6yer [M +H] 472,1979).

Z{QQM e

(5)-5-6em3na-N-(7-((1-ruapoKCHIUKI00Y THI)ITHHHI )-S-MeTHI-4-0K €0-2,3,4,5-
Terparuapodenso[b][1,4]okcazenun-3 un)-1H-1,2,4-rpua3on-3-kapooxcamu

'H SIMP (400 MI'y, CDCl3) & 8,10 (1H, n, J 7,5 I'uy, NH), 7,29-7,20 (7H, m, CeHs, 2H
okcobensokcazanuna H-6, H-8, H-9), 7,10 (1H, nn, J 7,5, 1,0 'y, 1H okcoben3okcazanuna H-0,
H-8, H-9), 5,01 (1H, nr, J 11,0, 7,5 T'u, okcobensokcazanuu H-3), 4,66 (1H, nn, J 9,5, 7,5 Ty,
1H okcobenszokcazanuua H -2), 4,28 (1H, an, J 11,0, 9,5 I', 1H okcobensokcazanuu H-2), 4,15,
4,11 (2H, 21 cucrema AB, J 16,0 T'u, CH>CsHs), 3,39 (3H, ¢, NCH3), 2,57-2,50 (2H, m, 2H
CBuH-2, H-4), 2,35 (2H, m, 2H cBuH-2, H-4), 1,92-1,84 (2H, M, cBuH-3); *C (100 MTI,
CDCI3) & 168,7, 158,7, 149,9, 136,0, 135,8, 131,0, 128,8, 128,7, 127,0, 126,5, 123,0, 1204,
93,4, 81,9, 76,9, 68,2, 49,1, 38,5, 33,0, 35,5,; m/z: 454 [M + H - H,0]" (maiineno [M + H]",
472,1999, Ca6H25NsO4 Tpebyer [M + H]™ 472,1979).
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(S)-1-6en3na-N-(7-((1-ruapoKCH LIMKJION eHTHII )3 THHII)-S-MeTH1-4-0K€0-2,3,4,5-
Terparuapoden3o[b][1,4]oxcazenun-3 wi)-1H-1,2 4-Ttpua3on-3-kapooxkcamun

'H AMP (400 MTI', CDCl3) 6 8,02 (1H, 1, J 7,0 T'y, NH), 7,99 (1H, ¢, Tpuason H-5), 7,38-7,34
(3H, m, 3H C¢Hs), 7,28-7,26 (4H, m, 2H CsHs, okcobensokcazanun H-6, H-8), 7,10 (1H, 1, J 9,0
I'u, okcobensokcazamun H-9), 5,36 (2H, ¢, NCH2CsHs), 5,06 (1H, a1, J 11,0, 7,5 T'y,
okcobensokcazanuu H-3), 4,75 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcazanuna H-2), 4,24 (1H,
an, J 11,0, 9,5 T'u, 1H okcobensokcazanuna H-2), 3,40 (1H, on, J 11,0, 9,5 Ty, 1H
okcobensokcazanmuaa H-2), 3H, ¢, NCH3), 2,08-1,99 (4H, m, uuknonenran H-2, H-5), 1,90-1,84
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(2H, M, 2H uuknonentan H-3, H-4), 1,83-1,76 (2H, m, 2H uuknonentan H-3, H-4); m/z: 486 [M
+H]", 468 [M + H - H>O]" (maiineno [M + H]", 486,2122, C27H>7Ns504 Tpebyer [M + H]*

486,2136).
O N
0 @
S <\
QII'NH N-NH
HO 4 ;\l 0

(5)-5-6en3na-N-(7-((1-ruapoKCH KON eHTHII )3 THHII)-S-MeTH1-4-0K €0-2,3,4,5-
Terparuapodenso[b][1,4]oxcazenun-3-uia)-1H-1,2,4-Tpua3on-3-kapooxkcamun

'H AMP (400 MI'u, CDCI3) 6 8,06 (1H, 1, J 7,5 'y, NH), 7,31-7,23 (7H, M, CeHs,
okcobensokcazanua H-6, H-7), 7,10 (1H, 1, J 9,0 I'y, okcobensokcazanun H-9), 5,01 (1H, ar, J
11,0, 7,5 T'u, okcobensokcazanun H-3), 4,68 (1H, ox, J 9,5, 7,5 I'u, 1H okcobenszokcazanuHaH-
2), 4,26 (1H, nn, J 11,0, 9,5 ', 1H okcobensokcaszanun H-2), 4,14 (2H, ¢, CH,C¢Hs), 3,39 (3H,
¢, NCH3), 2,08-1,97 (4H, m, uuknonenranH-2, H-5), 1,90-1,85 (2H, m, 2H nuknonenran H-3,
H-4), 1,82-1,76 (2H, M, 2H uuknonenrana H-3, H-4); m/z: 468 [M + H - HyO]" (naiineno [M +
H]", 486,2154, C27H27N504 Tpebyer [M + H]™ 486,2136).

0O N~
o,
HO 4 ;\l e}
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(S)-1-6en3ma-N-(7-((4-ruapoxcurerparuapo-2 H- nupan-4-ui)3TuHuI)-S-MeTHI-4-0K CO-
2,3,4,5-terparuapodenso|b][1,4]okcazenun-3-ua)-1H-1,2 4-rpua3zon-3-kapéoxcamuyg

'H AMP (400 MI'n, CDCl 3) § 8,03 (1H, 1, J 7,0 I'u, NH), 8,02 (1H, ¢, Tpuazon H-5), 7,39-7,35
(3H, M, 3H CsH ) 7,31-7,27 (4H, m, 2H CsHs, oxcobensokcazanmun H-6, H-8), 7,14 (1H, nn, J
8,0, 1,0 I't, okcobenzokcazanun H-9), 5,37 (2H, ¢, NCH>CsHs), 5,08 (1H, ar, J 11,5, 7,5 'y,
okcobensokcaszanun H-3), 4,76 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcazanuna H-2), 4,27 (1H,
an, J 11,0, 10,0 I'n, 1H okcobenszokcazanuua H-2), 3,95 (2H, ar, J 12,0, 4,5 T'u, 2H nupana H-2,
H-6), 3,72 (2H, nnn, J 12,0, 9,0, 3,0 ', 2H nmupana H-2, H-6), 3,42 (3H, ¢, NCHs), 2,07-2,02
(2H, m, 2H mupanH-3, H-5), 1,89 (2H, nn, J 13,0, 9,0, 4,0 'y, 2H nmupanH-3, H- 5); m/z: 502 [M
+H]", 484 [M + H - H,O]" (maiineno [M + H]", 502,2105, C27H27NsOs tpebyer [M + H]"
502,2085).
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(5)-5-6en3na-N-(7-((4-ruapoxcuterparugpo-2H- nupaH-4-ui)3 THHHI )-S-MeTHI-4-0KCO-
2,3,4,5-terparuapodenso|b][1,4]okcazenun-3-ua)-1H-1,2 4-rpua3zon-3-kapéoxcamuyg

'H AMP (400 MTI'u, CDCI3) 6 8,07 (1H, x1, J 6,5 ', NH), 7,28-7,19 (7H, M, CeHs,
okcoben3okcaszanna H-6, H-8), 7,09 (1H, n, J 8,0 'y, okcobenszokcazanun H-9), 5,00 (1H, ar, J
11,5, 7,5 T'u, okcobenszokcazanun H-3), 4,64 (1H, ox, J 9,0, 7,5 I'n, 1H okcobenzokcazanunaH-
2),4,27 (1H, 1, J 10,5 T'u, 1H oxcobenzokcazamuuaH- 2), 4,12 (2H, ¢, CH, C s H 5, 3,93 (2H,
ar, J 12,0, 4,5 T'u, 2H nupana H-2, H-6), 3,70 (2H, nn, J 11,5, 9,0, 2,5 'y, 2H nupana H-2, H-6),
3,37 3H, ¢, NCH3), 2,03 (2H, m, 2H nupana H-3, H-5), 1,88 (2H, nn, J 13,0, 9,0, 4,0 'y, 2H
mupana H-3, H-5); 3C SIMP (100 MI'u, CDCls) § 168,6, 158,7, 150,1, 136,1, 135,7, 131,1,
1289, 128,8, 127,1, 126,6, 123,2, 120,0, 92,3, 83,4, 77,3, 66,1, 64,8, 49,1, 39,9, 35,6, 33,1; m/z:
484 [M +H - H,O]" (maiineno [M + H]™ 502,2080, C27H27NsOs Tpebyer [M + H]* 502,2085).

{@ Q..NH*Q

($)-u-(7-(3-ruapoxcu-3-meTunoyrt-1-un-1-uin)-S-merun-4-oxco-2,3,4,5-
Terparuapodenso|b][1,4]okcazenun-3-ui)-4-gpeHOKCHNTUKOTUHAMU/

'H SAMP (400 MI'u, CDCI5) 6 8,85 (1H, 1, J 7,5 T'u, NH), 8,42 (1H, 1, J 5,5 'y, pyH-6), 7,60
(1H, n, J 2,5 T'u, pyH-3), 7,40 (2H, M, 2H CsHs), 7,27-7,22 (3H, M, okcoben3okcazanun H-6, H-
8, 1H C¢Hs), 7,10 (1H, 1, J 9,0 'y, okcobenszokcazanun H-9), 7,05 (2H, m, 2H C ¢ H 5, 6,93
(1H, nn, J 5,5, 2,5 T, pyH-5), 5,01 (1H, at, J 11,0, 7,5 T'u, okcobensokcazamuu H-3), 4,70 (1H,
an, J 9,5, 7,5 I'n, 1H okcobenszokcazanuna H-2), 4,28 (1H, nan, J 11,0,9,5T, 1H
okcobensokcasanuna H-2), 3,41 (3H, ¢, NCH3), 1,61 (6H, ¢, C(CH3),OH); *C SIMP (100 MI'L,
CDCls3) 8 169,0, 166,1, 163,6, 153,7, 151,3, 150,1, 150,0, 136,2, 130,8, 130,3, 126,4, 125,6,
123,0, 120,7, 120,3, 114,4, 110,6, 94,4, 80,7, 77,2, 65,6, 49,3, 35,4, 31,4, m/z: 472 [M + H]"
(naiineno [M + H]", 472,1891, C»7H»5N30s tpebyer [M + H]" 472,1867).
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(5)-5-6en3na-N-(7-((3-ruapoxkcuoKceTaH-3-H1)3 THHII)-S-MeTH1-4-0K€0-2,3,4,5-
Terparuapodenso[b][1,4]oxcazenun-3-un)-1H-1,2 4-Ttpuazon-3-kapoéoxkcamua

'H AMP (400 MTI'u, CDCI3) 6 8,06 (1H, 1, J 7,5 T'u, NH), 7,33-7,26 (7H, M, CeHs,
okcobensokcaszamua H-6, H-8), 7,14 (1H, n, J 9,0 ', okcobenszokcazanun H-9), 5,03 (1H, x, J
11,0, 7,5 T'u, okcobenszokcazanun H-3), 4,93 (2H, 1, J 7,0 I'n, 2H okceranaH-2, H-4), 4,80 (2H,
n,J 7,0 I'u, 2H okceranH-2, H-4), 4,70 (1H, ox, J 10,0, 7,5 I'u, 1H okcobensokcazanuua H-2),
4,30 (1H, ax, J 11,0, 9,5 T'u, 1H oxcobenzokcazanuna H-2), 4,16 (2H, s, CH2CeHs), 3,41 (3H, c,
NCH3y, 2,98 (1H, ur. ¢, OH); m/z: 474 [M + H]" (naiineno [M + H]", 474,1789, C25H23N50s
tpebyer [M + H]™ 474,1772).

O N\
o~ 34
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(S)-1-6en3ua-N-(7-((3-ruapoxkcuoKkceTaH-3-11)I THHII)-S-MeTHI-4-0K€0-2,3,4,5-
Terparuapo6enso[b][1,4]oxcazenun-3-nn)-1H-1,2 4-Ttpuazon-3-kapooxkcamun

'H AMP (400 MI', CDCl3) 6 8,03 (1H, 1, J 7,0 ', NH), 8,01 (1H, ¢, Tpuason H-5), 7,37 (3H,
M, 3H CsHs), 7,28-7,25 (4H, m, 2H, C¢Hs, okcobensokcazanun H-6, H-8), 7,12 (1H, x, J = 8,5
I'u, okcobensokcazamun H-9), 5,35 (2H, ¢, NCH,CsHs), 5,04 (1H, a1, J 11,5, 7,5 T'ny,
okcobensokcaszanun H-3), 4,89 (2H, nn, J 7,0, 1,0 T'u, 2H okcerana H-2, H-4), 4,78 (2H, nnn, J
6,5, 2,0, 1,0 ', 2H okcobens3okcasanuua H- 2, H-4), 4,72 (1H, nn, J 10,0, 7,5 Ty, 1H
okcobensokcazanmuna H-2), 4,26 (1H, on, J 11,5, 9,5 I'u, 1H okcobenszokcazanuna H-2), 3,53
(1H, ¢, OH), 3,38 (3H, ¢, NCH3); 1*C AMP (100 MI', CDCl3) & 168,7, 158.4, 156,5, 1504,
144,0, 136,1, 133,7, 130,9, 129,2, 129,0, 128,2, 126,6, 123,4, 119,5, 88,9, 84,5, 77,1, 67,3, 54,4,
53,4, 49,1, 35,5, m/z: 474 [M + H]".
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(S)-5-6en3na-N-(5-merTna-7-(3-meTun0yr-3-en-1-un-1-mwi)-4-oxco-2,3,4,5-

Terparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2,4-Tpuazon-3-kapoéokcamu
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'H AMP (400 MI'u, CDCl3) 6 8,09 (1, 1, J 7,5 T, NH), 7,27 (2H, 1, J 7,0 'y, 2H C¢Hs), 7,20-
7,15 (5H, m, 3H C¢Hs, oxcobensokcazanun H-6, H-8), 7,09 (1H, n, J 9,0 'y, okcobeH30Kca3anuH
H-9), 5,41 (1H, o, J 1,0 T, 1H= CH>»), 5,32 (1H, m, 1H=CH>»), 5,01 (1H, ar, J 11,0, 7,5 Ty,
okcobensokcaszammu H-3), 4,63 (1H, nn, J 9,5, 7,5 T'u, 1H okcobensokcazanmnaaH-2), 4,26 (1H,
an, J 11,0, 10,0 I'n, 1H okcobensokcazanun H-2), 4,12 (2H, ¢, CH.CsHs), 3,38 (3H, ¢, NCH3),
1,98 3H, T, ] I'u, C(CH3)=CH,); *C SIMP (100 MI', CDCl 3) & 168,7, 158,7, 154,6, 149,8,
136,0, 135,9, 130,9, 128,8, 128,7, 127,0, 126,4 (2C), 123,1, 122,6, 121,0, 91,3, 86,7, 77,2, 49,2,
35,5, 33,0, 23,3; m/z: 464 [M + Na]", 442 [M + H]" (naiineno [M + H]", 442,1869, C25H23N50s3

pebyer [M + H]" 442,1874).
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(5)-5-6en3na-N-(7-u3oneHTua-S-merni-4-oxco-2,3,4,S-rerparuapodenso[b][1,4]okcazenun-
3-un)-1H-1,2,4-Tpuazon-3-kapookcamun
'H SIMP (400 MI'u, CDCl5) & 8,09 (1H, n, J 7,5 T'u, NH), 7,29-7,19 (5H, m, CsHs), 7,06 (1H, 1, J
8,0 I't;, okcobensokcazanuud H-9), 7,03 (1H, n, J 2,0 I'u, okcobenzokcazanun H-6), 7,00 (1H, m,
okcobensokcaszanun H-8), 5,04 (1H, nt, J 11,0, 7,5 T'y, okcobensokcazanun H-3), 4,66 (1H, nx,
J9,5,7,5 T'n, 1H okcobenszokcazamuua H -2), 4,22 (1H, ax, J 11,0, 10,0 I'u, 1H
okcobensokcaszanuna H-2), 4,14 (2H, ¢, CH>CsHs), 3,39 (3H, ¢, NCH3), 2,60 (2H, m,
CH,CH,CH(CH3)), 1,60 (1H, M, CHCH,CH(CHa),), 1,52-1,46 (2H, m, CH;CH>CH(CHj3)»),
0,94 (6H, n, J 6,5 T'u, CH,CH,CH(CH3),); m/z: 448 [M + H]" (naiineno [M + H]", 448,2335,
C25H20N503 Tpebyer [M + H]™ 448,2343).
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(S)-5-6en3na-N-(7-(3-meTokcu-3-meTuia0yT- 1-un-1-um)-5-merni-4-oxkco-2,3,4,5-
Terparuapodenso[b][1,4]okcazenun-3-nia)-1H-1,2,4-Tpuazon-3-kapooxkcamun

'H AMP (400 MT', CDCl3) 6 8,09 (1H, 1, J 7,5 'y, NH), 7,28-7,25 (2H, M, 2H CeHs), 7,19 (5H,
M, 3H C¢Hs, okcobensokcazanua H-6, H-8), 7,09 (1H, n, J 8,0 I'u, okcoben3okcazanun H-9),
5,01 (1H, nr, J 11,0, 7,5 ', okcobenszokcazanun H-3), 4,63 (1H, ax, J 9,0, 8,0 ', 1H
okcobensokcaszammua H-2) ), 4,26 (1H, an, J 10,5, 9,5 I'u, 1H okcoben3okcasanun H-2), 4,12
(2H, ¢, CH2CsHs), 3,43 (3H, ¢, NCHs min OCH3), 3,39 (3H, ¢, NCH;3 uimn OCH3), 1,54 (6H, c,
C(CH3),0CH3); m/z: 474 [M + H]", 442 [M + H - CH30H]" (naiineno [M + HJ", 474,21338,
C26H27N504 Tpebyer [M + H]™ 474,2136).
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(5)-1-6en3na-N-(8-(3-ruapokcu-3-meTun0yT-1-uH-1-141)-5-MeTHII-4-0K €0-2,3,4,5-
Terparuapo6en3o[b][1,4]oxcazenun-3-uia)-1H-1,2 4-Ttpuazon-3-kapooxkcamua

'H AMP (400 MI'u, CDCl3) 6 8,01 (1H, 1, J 7,5 T'u, NH), 8,00 (1H, ¢, Tpuason H-5), 7,39-7,34
(3H, m, 3H C¢Hs), 7,27-7,23 (4H, m, 2H CsHs, okcobenzokcazanun H-8, H-9), 7,12 (1H, 1, J 8,0
I'u, okcobensokcazanun H-6), 5,36 (2H, ¢, NCH»CsHs), 5,05 (1H, a1, J 11,0, 7,5 T'y,
okcobensokcazanuu H-3), 4,73 (1H, nn, J 9,5, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,23 (1H,
an, J 11,0, 10,0 I'n, 1H okcobensokcazanuna H-2), 3,39 (3H, ¢, NCH3), 1,61 (6H, c,
C(CH3):0H); m/z: 460 [M + H]", 442 [M + H - H,O]" (maiineno [M + H]", 460,1968,
C25H25N504 Tpebyer [M + H]™ 460,1979).
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(5)-5-6en3ma-N-(8-(3-ruapoxkcu-3-metunoyT-1-un-1-wi)-5-merun-4-oxco-2,3,4,5-
Terparuapo6enzo[b][1,4]okcazenun-3-un)-1-H-1,2 4-rpua3zon-3-kapéoxcamug

'H AMP (400 MTI'y, CDCl3) 6 8,08 (1H, 1, J 7,5 ', NH), 7,26-7,18 (7H, M, CeHs,
okcobensokcazanun H-7, H-9), 7,11 (1H, g, J 8,0 ', okcobenzokcazanun H-6), 5,00 (1H, ar, J
11,0, 7,5 T'u, okcobensokcazanuu H-3), 4,62 (1H, on, J 9,5, 7,5 ', 1H okcobenzokcasanuna H-
2),4,24 (1H, an, J 11,5, 9,5 T'u, 1H okcoben3okcazanuna H-2), 4,14, 4,10 (2H, 21, J 16,0 T'Ly,
CH,CeHs), 3,37 (3H, ¢, NCH3), 1,61 (6H, ¢, C(CH3),OH); *C AMP (100 MI'u, CDCl3) § 168,7,
158,7, 149,5, 136,1, 135,9, 129,0, 128,8, 128,7, 127,0, 126,0, 123,1, 122,2, 95,1, 80,6, 76,9,
65,5,49,2, 35,4, 33,0, 31,4 (2C); m/z: 442 [M + H - H,O]" (naiineno [M + H]", 460,1972,
C25H25Ns504 Tpebyer [M + H]™ 460,1979).

HO NN O N=—
%OQIINM
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Y

(S)-N-(8-(3-ruapoxcu-3-meTnabyr-1-un-1-mi)-5-merni-4-oxco-2,3,4,5-
Terparuapodenso[b][1,4]okcazenuH-3-uma)-4-gpeHOKCHNHKOJINHAMHU/

"H AAMP (400 MI'u, CDCIs) 6 8,83 (1H, 1, J 7,5 T'u, NH), 8,42 (1H, 1, J 5,5 I'u, nupuaun H-3),
7,60 (1H, x, J 2,5 I'n, mupuaun H-6), 7,42-7,38 (2H, m, 2H CeHs), 7,28-7,22 (3H, m, 1H CeHs,
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okcobensokcaszanuu H-7, H-9), 7,13 (1H, g, J 8,0 ', okcodenzokcazanun H-6), 7,07- 7,04 (2H,
M, 2H C¢Hs), 6,93 (1H, an, J 5,5, 2,5 I'n, mupunun H-4), 5,01 (1H, at, J 11,0, 7,5 T,
okcobensokcaszamuu H-3), 4,68 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcazanunaa H-2), 4,27 (1H,
an, J 11,0, 9,5 T'n, 1H okcobensokcazanuna H-2), 3,40 (3H, ¢, NCH3), 1,61 (6H, ¢, C(CHs),OH);
BC AMP (100 MI'y, CDCls) § 169,0, 166,1, 163,6, 153,7, 151,3, 150,1, 149,6, 136,4, 130,3,
1289, 126,0, 125,7, 123,0, 122,0, 120,7, 114,4, 110,6, 94,9, 80,6, 77,2, 65,6, 49,4, 35,3, 31,4;
m/z: 472 [M + H]" (naiineno [M + H]", 472,1873, C27H»5N30s tpebyer [M + H]" 472,1867).

%@ Q..NH 4

(5)-5-(2,6-auxaopo6enszui)-N-(7-(3-ruapoxcu-3-meTHIOY T- 1 -uH- 1-11)-5-MeTHII-4-0KCO-
2,3,4,5-rerparugpodenso|b][1,4]oxcazennn-3-ui)-1H-1,2 4-rpua3on-3-kapéoxcamun

'H SAMP (400 MI'u, CDCI5) § 8,05 (1H, 1, J 7,5 T'u, NH), 7,33-7,29 (3H, m, 3H C¢H5Cl,,
okcobensokcaszanu H-6), 7,226-7,24 (1H, m, 1H CsH3Cl», okcobensokcaszanun H-6), 7,18-7,15
(1H, m, okcobensokcazanud H-8)), 7,10 (1H, x, J 8,5 'y, okcobenzokcazanun H-9), 5,00 (1H,
ar, J 11,5, 7,5 T'u, okcobensokcasanun H-3), 4,67 (1H, on, J 10,0, 7,5 T'u, 1H
okcobensokcaszanuna H-2), 4,48 (2H, ¢, CH2CsH3Cl2), 4,27 (1H, an, J 11,0, 10,0 I'u, 1H
okcobensokcasanuna H-2), 3,39 (3H, ¢, NCH3), 1,61 (6H, ¢, C(CHz)2); m/z: 532, 530, 528 [M +
H]" 514, 512, 510 [M + H - H,O]" (naiineno [M + H]", 528,1201, C25H23CI2N504 Tpebyercs [M
+H]" 528,1200).

F3C—<\ /\C[ Q N]‘;\©

(S)-5-6eH3I/I.]I-N-(S-MeTI/IJI-4-0KCO-8-((2-(Tpl/l(l)TOpMeTﬂJI)-S,6-}II/lFI/lIlp0-[1,2,4]Tpl/la30.]10[1,5-
alnupasun-7(8H)-nn)merni)-2,3,4,5-rerparuapodenso|b][1,4]okcazenun-3-un)-1H-1,2,4-
TPHA30.J1-3- KApOOKCcaAMH

'H AMP (400 MTI', CDCI3) 6 8,04 (1H, 1, J 7,5 'y, NH), 7,30-7,17 (8H, M, CeHs,
okcobensokcaszanun H-6, H-7, H-9), 5,08 (1H, ar, J 11,0, 7,5 I'u, okcobensokcaszanuu H-3), 4,70
(1H, nnm, J 10,0, 7,5 I'n, 1H okcobenszokcazanuna H-2), 4,30-4,25 (3H, m, 1H
okcobensokcazamuaa H-2, NCH,CH>N), 4,14 (2H, ¢, CH,CsHs), 3,88, 3,83 (2H, 21 AB
cucrema, J 16,0 I'u, 2H ArCH>2NCH23), 3,76 (2H, ¢, ArCHoNCH»), 3,40 (3H, ¢, NCH3), 3,09-3,02
(2H, m, NCH2CH;N); F SIMP (380 MI'y, CDCl3) & -65,3; m/z : 604 [M + Na]™ 582 [M + H]".
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(S)-1-6eH3I/I.]'I-N-(S-MeTI/I.]'l-4-0KCO-8-((2-(Tpl/l(l)TopMeTl/lJ])-S,6-}1Hl"lfl}1p0-[1,2,4]Tpl/1330.]10[1,5-
alnupasun-7(8H)-nn)mernai)-2,3,4,5-rerparnapodenso|b][1,4]]okcazenun-3-un)-1H-1,2 4-
TPHA30J1-3-KapOoKCAMU

'H SAMP (400 MI'u, CDCIs) 6 8,05 (1H, a, J 7,0 T'u, NH), 8,00 (1H, ¢, Tpuason H-5), 7,39-7,35
(3H, m, 3H C¢Hs, okcobenzokcazanun H-6, H-7, H-9 ), 7,28-7,25 (2H, m, 2H CO6HS,
okcobensokcasanun H-6, H-7, H-9), 7,23-7,17 (3H, m, 3H CsHs, okcobensokcazanuu H-6, H-7,
H-9), 5,37 (2H, ¢, NCH»>C¢Hs), 5,11 (1H, ar, J 11,0, 7,5 'y, okcobensokcazanun H-3), 4,76 (1H,
nn, J 9,5, 7,5 I'u, 1H okcobensokcazanuna H-2), 4,28-4,23 (3H, m, 1H okcobenzokcazanuna H-
2, 2H NCH>CH:N), 3,90, 3,86 (2H, 21 cucrema AB, J 16,0 I'u, 2H ArCH>NCH»), 3,79, 3,75
(2H, 21 cucrema AB, J 13,5 'y, 2H ArCH,NCH2»), 3,42 (3H, ¢, NCH3), 3,10-3,02 (2H, m, 2H
NCH,CH:N); F SIMP (380 MI't, CDCl3) & -65,4; m/z: 604 [M + Na]", 582 [M + H]".

S

D,C CDs
(S)-N-(7-(3-ruapoxcu-3-(meruna-d 3)oyr-1-un-1-ni-4,4,4-d 3)-5-mernn-4-oxco-2,3,4,5-
Terparuapooen3o|b][1,4]okcazenun-3-ui)-4-peHOKCHNMUKOJIHHAMH]

'H AMP (400 MI'u, CDCl3) 6 8,85 (1H, 1, J 7,5 T'u, NH), 8,43 (1H, x, J 5,5 I'n, pyH-3), 7,60
(1H, n, J 2,5 T'u, pyH-4), 7,42-7,38 (2H, m, 2H CsHs), 7,27-7,22 (3H, m, 3H CsHs,
okcobensokcaszanun H-6, H-8), 7,11 (1H, g1, J 9,0 ', okcobenszokcazanun H-9), 7,10- 7,05 (2H,
M, 2H C¢Hs, okcobensokcazanuua H-6, H-8), 6,93 (1H, nn, J 5,5, 2,5 T'u, pyH-6), 5,01 (1H, ar, J
11,5, 7,5 '), okcobensokcazanun H-3), 4,70 (1H, an, J 10,0, 7,5 ', 1H okcobeH3okcazanuHa
H-2), 4,28 (1H, nn, J 11,5, 10,0 T'u, 1H okcobenzokcazanuna H-2), 3,41 (3H, ¢, NCH3); m/z: 478
[M + H]™ 460 [M + H - H,O]" (naiizeno [M + H]", 478,2255, C27H19DsN304 Tpebyer [M + H]*

478,2244).
/@ Q H -

DsC CDs
(S)-5-6en3na-N -(7-(3-ruapokcu-3-(mernn-d3)oyr-1-un-1-ni-4,4,4-d3)-5-meTnn-4-oxco-

2,3,4,5-rerparuapo6enso|b][1,4]oxkcazenun-3-ui)-1H-1,2,4-rpuazos-3-kapooxkcamMmug
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'H AMP (400 MTI'u, CDCl3) 6 8,09 (1H, 1, J 7,5 'y, NH), 7,28-7,21 (7H, M, CeHs,
okcobensokcaszamua H-6, H-8), 7,10 (1H, n, J 9,0 ', okcobenszokcazanun H-9), 5,01 (1H, ar, J
11,0, 7,5 T'u, okcobenszokcazanun H-3), 4,66 (1H, ox, J 9,5, 7,5 I'n, 1H okcobenzokcazanunaH-
2),4,27 (1H, an, J 11,0, 9,5 ', 1H okcobenzokcasanun H-2), 4,14 (2H, ¢, CH»CsHs), 3,39 (3H,
¢, NCH3); *C SIMP (100 MI', CDCl3) & 168,6, 158,5, 149,9, 136,0, 135,8, 131,0, 128,8 (2C),
127,1 (2C), 126,5, 123,1, 120,5, 94,6, 80,6, 77,2, 65,3, 49,1, 35,5, 33,2, 30,5, (m);, m/z: 466 [M +
H]", 448 [M + H - H,O]" (maiineno [M + H]", 466,2356, C2sH19DsNsO4 Tpebyer [M + H]"

466,2356).
o N
© S <\
NH N~
Ho Z NS

(R)-5-0en3n1-N-(7-(3-ruapokcu-3-meTua0yr-1-un-1-wi)-5-merni-4-oxkco-2,3,4,5-
Terparuapooenso|b][1,4]okcazenun-3-un)-1H-1,2 4-tpuazoi-3-kapooxcamug

[[0]5892%2 +135,9 (CHCl3, ¢ 0,54); 'H SIMP (400 MI', CDCI 3) § 8,08 (1H, x, J 7,5 ', NH),
7,30-7,23 (7TH, M, C ¢ H s, okcobenzokcazanun H-6, H-8), 7,11 (1H, x, J 9,0 'y,
okcobensokcaszanun H-9), 5,02 (1H, at, J 11,0, 7,5 T'y, okcodensokcazanun H-3), 4,68 (1H, nx,
J9,5,7,5 T'n, 1H okcobenzokcazanuna H-2), 4,28 (1H, on, J 11,0, 9,5 'y, 1H
okcobensokcazanuna H-2), 4,15 (2H, ¢, CH2CsHs), 3,40 (3H, ¢, NCH3), 1,63 (6H, c,
C(CH3),0H); m/z: 460 [M + H]", 442 [M + HH , O]" (maiineno [M + H]", 460,1985,
C25H2sNs504 Tpebyer [M + H]™ 460,1979).

/QQH

(S)-5-6en3na-N-(7-(3-ruapokcu-3-meTun0yT-1-uH-1-11)-5-MeTHII-4-0K €0-2,3,4,5-
Terparuapodenso[h][1,4]oxcazenun-3-ui)-1,3,4-okcaanaszon-2-kapookcamu

'H AMP (400 MTI', CDCl3) 6 7,99 (1H, n, J 6,5 ', NH), 7,36-7,29 (7H, M, CeHs,
okcobensokcaszanun H-6, H-8), 7,13 (1H, g, J 9,0 I'n, okcodenszokcazanun H-9), 4,97 (1H, nnx, J
11,0, 7,5, 7,0 I'u, okcobensokcazarmmu H-3), 4,72 (1H, nn, J 9,5, 7,5 Ty, 1H
okcoben3okcazanuna H-2), 4,27 (1H, m, 1H okcobenszokcazanuna H-2), 4,26 (2H, ¢, CH.C¢Hs),
3,43 (3H, ¢, NCH3), 1,63 (6H, ¢, C(CH3)2); m/z: 484 [M + Na]", 443 [M + H - H>O]" (naiineno
[M +H]", 443,1727, C2sH24N4Os tpebyer [M + H - H,O]" 443,1714).
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(S)-N-(8-((3-ruapokcnokceTaH-3-uI)ITHHII)-S-MeTHI-4-0K €0-2,3,4,5-
Terparuapodenso|b][1,4]okcazenun-3-ui)-4-peHOKCHMHUKOJIHHAMH]

'H AMP (400 MI'u, CDCl3) 6 8,84 (1H, 1, J 7,5 T'u, NH), 8,43 (1H, 1, J 5,5 ', pyH-6), 7,60
(1H, n,J 2,5 T'u, pyH-3), 7,42-7,39 (2H, m, 2H CcH's) 7,31 (1H, nn, J 8,0, 2,0 Iy,
okcobensokcazanun H-7), 7,27-7,22 (2H, m, 1H C¢Hs, okcobensokcazanuu H-9), 7,17 (1H, n, J
8,0 I', okcobensokcazanun H-6), 7,07-7,05 (2H, m, 2H C¢Hs), 6,93 (1H, an, J 5,5, 2,5 'y, pyH-
5), 5,02 (1H, o, J 11,0, 7,5 I', okcodenzokcazanun H-3), 4,93 (2H, n, J 7,0 I'u, 2H oxcerana H-
2,H-4),4,79 2H, n, J 7,0 T'u, 2H oxcerana H-2, H- 4), 4,69 (1H, ox,J 9,5, 7,5 'y, 1H
okcobensokcasanud H-2), 4,29 (1H, nn, J 11,0, 9,5 T'u, 1H okcobensokcazanun H-2), 3,42 (3H,
¢, NCH3); m/z: 486 [M + H]", (naiineno [M + H]", 486,1674, C23H23N306 Tpebyer [M + H]"

486,1660).
O
X )
% QH.NH \N’NH
N
/ @]

(S)-5-6en3ui-N-(8-((3-ruapokcnokceTaH-3-u1)3 THHII)-S-MeTHI-4-0K€0-2,3,4,5-
Terparuapooen3o|b][1,4]okcazenun-3-un)-1H-1,2 4-Tpuazon-3-kapéoxcamug

'H SIMP (400 MI'u, CDCI 5) § 8,07 (1H, n, J 7,5 T, NH), 7,97 (1H, ¢, OH), 7,32-7,22 (6H, M,
CsHs, oxcobensokcazanun H-7), 7,20 (1H, n, J 2,0 T'u, okcobensokcasanuu H-9), 7,14 (1H, 1, J
8,5 I', 1H okcobenszokcazanuna H-6), 4,99 (1H, 1, J 11,0, 7,5 ', okcobensokcazanun H-3),
4,92 (2H, n,J 7,0 T'y, 2H okcerana H-2, H-4), 4,79 (2H, 1, J 6,5 ', 2H okcerana H-2, H-4),
4,64 (1H, on, J 9,5, 7,5 T'u, 1H okcobenszokcazanuna H-2), 4,25 (1H, an, J 11,0, 9,5 T, 1H
okcobensokcasamuua H-2), 4,14 (2H, ¢, CH>C¢Hs), 3,40 (BH, ¢, NCHzs); m/z: 474 [M + H]", 456
[M + H - HO]" (naiizeno [M + H]", 474,1784, C2sH23N50s Tpebyer [M + H]™ 474,1772).
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(35,3aR,6R,6a5)-6 -(((:S)-3-(5-0en3nn-1H-1,2,4-Tpna3on-3-kapdéoxkcamMuao)-S-meTuii-4 -
okco0-2,3,4,5-rerparugpoden3o|b][1,4]okcazenun-7-ui)ITHHII )-6-
ruapokcurekcaruapodypo|3,2-b] pypan-3-niadensoar

"H AAMP (400 MI'u, CDCIs) 6 8,07 (1H, 1, J 7,5 'u, NH), 8,03 (2H, m, 2H COCsHs), 7,59 (1H,
11,J 7,5, 1,0 'y, 1H COCeHs), 7,45 (2H, 1,J 7,5 T'u, 2H COCsHs), 7,32-7,23 (7H, m, CH2C6Hs,
okcobensokcaszamua H-6, H-8), 7,12 (1H, 1, J = 8,5 I'y, okcobensokcazanun H -9), 5,23 (1H, n, J
3,0 ', m3ocopbar H-6), 5,02 (1H, ar, J 11,0, 7,5 I'u, okcodenzokcazamuu H-3), 4,87, 4,83 (2H,
2n cucrema AB, J 4,5 I'n;, uzocopbar H-3a, H-6a), 4,69 (1H, ox, J 9,5, 7,5 'y, 1H
okcobensokcazannua H-2), 4,28 (1H, ox, J 11,0, 10,0 'y, 1H okcobenzokcazamuna H-2), 4,25-
4,20 (2H, m, m3ocopdatH-5), 4,15 (2H, ¢, CH»CsHs), 4,04, 3,95 (2H, 21 cuctema AB, J 9,5 T,
nzocopbarH-2), 3,40 (3H, ¢, NCH3), ; m/z: 650 [M + H]" (uaiineno [M + H]", 650,2283,
C3sH31N50s tpebyer [M + H]™ 650,2245).

O N
o~ 310
\§
j\szH n-NH
O H —
N
~ e
HO “OH
H O

5-6en3ma-N-((S)-7-(((3R,3a8,68,6aR)-3,6-nuruapoxcurexcaruapodypo|3,2-b]| pypan-3-
WIPTHHHI)- S-MeTHI-4-0KC0-2,3,4,5-Terparuapodenso|b][1,4]oxkcazenun-3-ui)-1H-1,2,4-
TPHA30J1-3-KapOoKCAMU

'H AMP (400 MI'y, CDsOD) § 7,51 (1H, 1, J 2,0 T'i, okcobensokcasanun H-6), 7,36 (1H, ax, J
8,0, 2,0 T'u, okcobensokcasanuu H-8), 7,33-7,23 (SH, m, C6s H5), 7,19 (1H, r, J 8,0 I'y,
okcobensokcazamun H-9), 5,01 (1H, nn, J 11,5, 7,5 'y, okcobenzokcazanun H-3), 4,65, 4,54
(2H, 21 cucrema AB, J 4,5 ', m3ocopdar H-3a, H-6a), 4,60 (1H, nn, J 10,0, 7,5 T'y, 1H
okcobensokcazamuna H-2), 4,41 (1H, on, J 11,5, 10,0 I'u, 1H okcoben3okcazanuua H-2), 4,24
(1H, n, J 2,5 T'u, msocopdat H -6), 4,15 (2H, ¢, CH2CsHs), 3,99-3,91 (2H, m, 2H usocopbara H-
5), 3,93, 3,71 (2H, 21 cucrema AB, J 8,5 I';, m3ocop6atH- 2), 3,40 (3H, ¢, NCH3); C AMP
(100 MI'y, CDs0D) 6 169,1, 150,3, 136,5, 130,7, 128,4, 1283, 126,8, 126,6, 122,7, 119,9,
110,0, 89,5, 88,6, 87,1, 83,7, 78,1, 77,8, 77,5, 74,4, 49,1, 34,4, 33,2 m/z: 546 [M + H]"
(matimeno [M + H], 546,2007, C23H27NsO7 tpebyer [M + H]™ 546,1983).
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meTHa-(5)-4-(3-(5-6en3na-1H-1,2 ,4-Tpua3on-3-kapooxkcammnao)-S-merui-4-oxkco-2,3,4,5-
Terparuapodenso|b][1,4]oxkcazenun-7-mi)-2,2-AUMeTHIOYT-3-HHOAT

'H AMP (400 MI'u, CDCl3) 6 8,06 (1H, 1, J 7,5 T'u, NH), 7,31-7,23 (7H, m, CsHs,
okcobensokcaszamma H-6, H-8), 7,10 (1H, n, J 9,0 ', okcobenszokcazanun H-9), 5,02 (1H, ar, J
11,0, 7,5 T'u, okcobenszokcazanun H-3), 4,68 (1H, ox, J 10,0, 7,5 T'u, 1H okcobeH30kcazanmnaa
H-2), 4,26 (1H, nn, J 11,0, 10,0 I'u, 1H okcobenszokcazanuna H-2), 4,16 (2H, ¢, CH2CsHs), 3,78
(3H, ¢, OCH3), 3,41 (3H, ¢, NCH3), 1,58 (6H, ¢, C(CH3)2); m/z: 502 [M + H]" (naiineno [M +
H]", 502,2107, C27H27N504 Tpebyer [M + H]™ 502,2085).

(@) N~
o~ 3
—
ll"NH
HO & /N 0O

(5)-1-6en3na-N-(7-(3-ruapokcu-3-meTuadyr-1-un-1-nma)-S-merni-4-oxco-2,3,4,5-
Terparuapooenso|b][1,4]okcazenun-3-un)-1H - nupa3zoi-3-kapooxkcamug

'H SIMP (400 MI'u, CDCl3) & 7,79 (1H, n, J 7,0 T'u, NH), 7,38-7,32 (4H, m, 4H unu CeHs,
npason H-4 umu H-5, okcobensokcasanun H-6, H-8), 7,28-7,21 (4H, m, 4H C¢Hs, nupazon H-4
wiu H-5, okcobenzokcasanuu H-6 uau H-8), 7,12 (1H, a1, J 9,0 T'u, okcobenzokcasanun H-9),
6,74 (1H, n, J 2,5 I'y, mupason H-4 wnu H-5), 5,31 (2H, ¢, NCH.C¢Hs), 5,05 (1H, at, J 11,0, 7,0
I't, okcodenszokcazanun H-3), 4,73 (1H, nn, J 9,5, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,28
(1H, nn, J 11,0, 9,5 I'y, 1H okcobenzokcazanuua H-2), 3,42 (3H, ¢, NCH3), 1,62 (6H, c,
C(CH»):0H); m/z: 459 [M + H]™ 441 [M + H - H>O]" (maiineno [M + H]", 459,2040,
C26H26N4O4 Tpebyer [M + H]™ 459,2027).

{@( Q H,NH

(5)-5-(3-propoens3na)-N-(7-(3-ruapoxcu-3-meTuadyr-1-un-1-un)-5-merni-4-oxco-2,3,4,5-
terparuapodenso|b][1,4]okcazenun-3-un)-1H-1,2 4-Ttpuazon-3-kapooxcamung

'H AMP (400 MT', CDCl3) 6 8,10 (1H, 1, J 7,0 I'u, NH), 7,28 (2H, M, okcobensokcasanun H-6,
H-8), 7,21 (1H, m, 1H Cc¢H4F), 7,10 (1H, g, J 9,0 I', okcobensokcazanun H-9), 7,01 (1H, wmup.
n,J8,0I'n, IHC¢H4F), 6,9 (1H, mwup. x,J 9,5 I'n, 1H CcH4F), 6,90 (1H, mup. x,J 9,5 I'y,
1H, tn, J =8,5, 2,5 T'u, 1H C¢H4F), 5,00 (1H, ar, J 11,0, 7,5 T'u, okcobensokcazanun H-3), 4,66
(1H, nn, J 10,0, 7,5 I'n, 1H okcobenszokcasanun H-2), 4,29 (1H, ox, J 11,0, 10,0 'y, 1H
okcobensokcaszanuu H-2), 4,15 (2H, ¢, CH,CsH4F), 3,40 (3H, ¢, NCH3), 1,62 (6H, c,

C(CHs),0H); 3C SIMP (100 MI'u, CD;0D) § 168,5, 164,0, 161,6, 149,9, 138,5, 135.,9, 131,0,
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130,2 (1, J 8,5 Tw), 1288, 126,5, 124,5 (n, J 2,5 Tw), 123,0, 120,5, 115,8 (1, J 21,9 Tw), 121,03
(r, 1 21,5Tn), 94,6, 80,6, 76,9, 65,6, 49,2, 35,5, 32,9, 31,4; 1F SIMP (380 MI'y, CDCl3) & -
112,6; m/z: 460 [M + H - H,O]" (naitneno [M + H]*, 478,1901, C2sH24FNsO4, Tpebyer [M + HJ*

478,1885).
@) N
O w
3 <\
QI"NH N-NH F
HO 4 ;\l 0

(5)-5-(4-propoens3na)-N-(7-(3-ruapoxcu-3-meTuadyr-1-un-1-un)-5-merni-4-oxco-2,3,4,5-
Terparuapodenso[b][1,4]oxcazenun-3-ui)-1H-1,2 4-rpuazon-3-kapooxcamua
'H AMP (400 MI'u, CDCIl3) 6 8,11 (1H, 1, J 7,5 T'u, NH), 7,27-7,25 (2H, M, okcobeH30Kca3amuiH
H-6, H-8), 7,17 (2H, nn, J = 8,5, 5,5 T'u, 2H CsH4F), 7,09 (1H, g, J 9,0 'y, okcoOeH30kcazanux
H-9), 6,90 (2H, T, ] = 8,5 ', 2H CsH4F), 4,99 (1H, aT, J 11,5, 7,5 T'u, okcobenzokcazamnun H-3
), 4,64 (1H, nn, J 10,0, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,29 (1H, an, J 11,5, 10,0 'y, 1H
okcobensokcaszanmuna H-2), 4,09 (2H, ¢, CH.CsHsF), 3,39 (3H, ¢, NCH3), 1,62 (6H, c,
C(CHs3),0H); F SIMP (380 MI', CDCIs) § -115,6; m/z: 478 [M + H]* 460 [M + H - H,0]"
(naiineno [M + H]", 478,1902, C2sH»4FNsO4 Tpebyer [M + H]™ 478,1885).

F

) N
0 Q‘/\©
—(
QH'NH N-NH
Ho Z "o

(5)-5-(2-propo6ensna)-N-(7-(3-ruapoxcu-3-meTuadyr-1-un-1-un)-5-merni-4-oxkco-2,3,4,5-
Terparuapoden3o|b][1,4]okcazenun-3-un)-1H-1,2 4-tpuazon-3-kapéoxcamung

'H AMP (400 MI', CDCl3) 6 8,08 (1H, n1, J 7,5 ', NH), 7,26-7,16 (3H, M, okcoGeH30Kca3amyH
H-6, H-8, 1H CsH4F), 7,09 (1H, g, J 9,0 I'y, okcobensokcaszanun H-9), 7,01 (1H, ta, J 7,5, 1,0
I'u, 1H C¢H4F), 7,00-6,96 (1H, M, 1H Cs¢H4F), 5,00 (1H, nT, J 11,0, 7,5 I'i, okcobeH30Kca3anuH
H-3), 4,65 (1H, nx, J 9,5, 7,5 I'y, 1H okcoben3okcazamuna H-2), 4,27 (1H, nn, J 11,0, 9,5 Ty, 1H
okcobensokcaszamuna H-2), 4,17 (2H, ¢, CH>CsH4F), 3,38 (3H, ¢, NCH3), 1,62 (6H, c,
C(CH3),0H); 1*C AMP (100 MI', CDCls) & 168,7, 160,7 (n, J 246,3 T'y), 158,5, 1499, 136,0,
131,0 (m, J 4,0 I'm), 131,0, 129,1, 129,0 (m, J 8,5 I'my), 126,5, 126,3, 124,4 (1, J 4,0T'w) ), 123,1,
120,4, 1154 (n, J 12,0 T'), 94,6, 80,6, 76,9, 65,6, 49,1, 35,5, 31,4, 26,3; '°F AMP (380 MI'L,
CDCl3) 6-117,5; m/z: 460 [M + H - H,O] (naiineno [M + H]", 478,1895, C2sH24FN504, TpeGyer
[M + H]" 478,1885).
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4

HO

(5)-7-(3-ruapoxcu-3-meTnadyT-1-un-1-un)-5-meTnia-3-(TpuTHIAMHUHO)-2,3-
auruapob6enso|b][1,4]okcazennn-4 (SH)-on

'H AMP (400 MI'u, CDCl3) & 7,40-7,38 (6H, M, 3 x 2H CeHs), 7,24-7,20 (6H, m, 3 x 2H CsHs),
7,18-7,12 (4H, m, 3 x 1H C¢Hs, 1H okcobensokcazanun H-6, H-8, H-9), 6,97-6,95 (2H, m, 2H
okcobensokcazanun H-6, H-8, H-9), 4,48 (1H, an, J 9,5, 7,5 I'n, 1H okcobensokcazanuxa H-2)
4,37 (1H, an, J 11,5, 9,5 T'u, 1H okcobenzokcazamuna H-2), 3,55 (1H, ot, J 11,5, 7,5 T,
okcoben3okcazanun H-3), 3,28 (1H, n, J = 8,5 'y, NH), 2,88 (3H, ¢, NCH3), 1,63 (6H, c,
C(CHs)20H); m/z: 561 [M-H+HCO-H]".

Picetig

/\

2

(S)-5-6en3ui-N-(5-meTnia-4-oxkco-7-((TpuMe THICHINI)ITHHII )-2,3,4,5-
terparuapooen3o|b][1,4]okcazenun-3-un)-1H-1,2 4-tpuazoi-3-kapooxcamung

'H SAMP (400 MI'u, CDCI3) 6 8,09 (1H, 1, J 7,5 T'u, NH), 7,33-7,31 (2H, M, 0kcoGeH30KCca3anuH
H-8, H-9), 7,25-7,20 (5H, m, CeHs), 7,09 (1H, n, J 9,0 I'u, okcobenzokcazanuu H-9), 5,01 (1H,
ar, J 11,0, 7,5 T'u, okcobensokcaszanuu H-3), 4,66 (1H, nn, J 9,5, 7,5 T'u, 1H
okcobensokcazanmuna H-2), 4,27 (1H, an, J 11,0, 10,0 'y, 1H okcoben3okcazanuna H-2), 4,15
(2H, ¢, CH,CsHs), 3,40 (3H, ¢, NCH3), 0,26 (9H, ¢, Si(CH3)3); m/z: 474 [M + H]" (maiineno [M
+H]", 474,1981, C25H27N50;3Si Tpebyer [M + H]™ 474 1956).

S e

(S)-5-6en3na-N-(7-3TuHna-5-meTnn-4-oxkco-2,3,4,5-rerparuapodenso|b][1,4]okcazennn-3-
ui)-1H-1,2,4-Tpuason-3-kapdokcamua

"H SAMP (400 MI'u, CDCIs) 6 8,06 (1H, a, J T'u, NH), 7,36 (1H, aa, J T'ui, okcobeH30kca3anun
H-8), 7,35-7,26 (6H, m, C¢Hs, okcobensokcazanuu H-60), 7,14 (1H, n, J 8,5 Iy,
okcobensokcaszamun H-9), 5,04 (1H, o, J 11,0, 7,5 T'ny, okcodensokcazanuna H-3), 4,71 (1H, nn,
J 9,5, 7,5 T'n, 1H okcobenszokcazamuua H-2), 4,29 (1H, on, J 11,0, 9,5 Ty, 1H
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okcobensokcasanuna H-2), 4,17 (2H, ¢, CH.CeHs), 3,42 (3H, ¢, NCH3), 3,12 (1H, ¢, HCC); *C
SIMP (100 M, CDCls) & 168,6, 150.4, 136,1, 131,5, 128,9 (2C), 127,3, 127,0, 123,3, 119.8,
82,0, 78,1,77.2, 49,1, 35,5, 33,5, m/z: 402 [M + HJ" (saiinero [M + HJ", 402,1561, C2xH1oNsO3

Tpebyer [M + H]" 402,1576).
O
Q"'NHZ
HO 4 }\l o)

(5)-3-amuno-7-(3-ruapoxcu-3-meTunoyr-1-un-1-ui)-5-mernu-2,3-

aurnapo6enso|b][1,4]okcazenun-4(SH)-on

'H AMP (400 MI'u, CDCIl3) & 7,24 (1H, n, J 2,0 I'u, okcobenzokcasanun H-6), 7,22 (1H, ax, J

8,0, 2,0 ', okcobenzokcazanun H-8), 7,06 (1H, 1, J 8,0 'y, okcobenszokcazanun H-9), 4,41

(1H, ax, J 10,0, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,12 (1H, nn, J 11,5, 10,0 T'y, 1H

okcobensokcasanuna H-2), 3,72 (1H, an, J 11,5, 7,5 T'u, okcobensokcazanuu H-3); m/z: 275 [M
H]" (maiizeno [M + HJ", 275,1390, C1sHi1sN2Os tpebyer [M + H]" 275,1404).

O N\
o~y 34
Q'“NH N~
HO é ;\l e}

(S)-N-(7-(3-ruapoxcu-3-meTuia0yr-1-un-1-ma)-5-mertui-4-oxco-2,3,4,5-
Terparuapooenso|b][1,4]okcazenun-3-un)-1-(2-merundensmi)-1H-1,2,4-rpuazon-3-
KapOokcamujg

'H AAMP (400 MI'u, CDCI5) 6 8,03 (1H, 1, J 7,0 T'u, NH), 7,83 (1H, ¢, tpuason H-5), 7,32-7,21
(5H, m, SH C¢H4, okcobensokcazanun H-6), 7,16 (1H, nn, J 9,0, 2,0 I'u, okcobenzokcazanun H-
8), 7,12 (1H, n, J 9,0 I'y, okcodenszokcazanun H-9), 5,37 (2H, ¢, NCH,C¢HsCH3), 5,07 (1H, g1, J
11,0, 7,5 T'u, okcobensokcazanuu H-3), 4,76 (1H, nn, J 9,5, 7,5 I'n, 1H okcoben3okcasanuna H-
2),4,26 (1H, an, J 11,0, 9,5 ', 1H okcobensokcazamuua H-2), 3,41 (3H, ¢, NCH3), 2,27 (3H, c,
CsH4CH3), 1,62 (6H, ¢, C(CH3):OH); *C SIMP (100 MI'u, CDCl3) § 1688, 158,4, 156,5, 149,9,
143.8, 136,8, 136,0, 131,4, 131,1, 130,9, 129,7, 1294, 126,8, 126,5, 123,2, 120,4, 94,5, 80,6,
77,1, 65,5, 52,6,49.1, 35,5, 31,4, 19,0, m/z: 474 [M + H]", 456 [M + H - H,0]"

)
peadieae
Z5

HO /
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S)-1-([1,1'-onpenna]-4-namernn)-N-(7-(3-ruapoxcu-3-merundyr-1-un-1-ui)-S-merni-4-
oKco-2,3,4,5-rerparuapo6enso|b][1,4]okcazenun-3-ui)-1H-1,2,4-Tpua3on-3-kapookcamung
'H AMP (400 MTI', CDCl3) & 8,07 (1H, ¢, Tpuason H-5), 8,06 (1H, 1, J 7,0 T'u, NH), 7,60-7,55
(4H, m, 4H Ce¢H4CsHs), 7,45-7,42 (2H, m, 2H CsH4CsHs), 7,38-7,34 (3H, m, 3H C¢H4CsHs),
7,28-7,26 (2H, m, okcobensokcazanun H-6, H-8), 7,11 (1H, 1, J 9,0 I'n;, okcoGen3okcaszamuua H-
9), 5,41 (2H, ¢, NCH»CsH4Ph), 5,07 (1H, a1, J 11,0, 7,5 T'n;, okcobenzokcazamuu H-3), 4,76 (1H,
an, J 9,5, 7,5 I'n, 1H okcobensokcazanuna H-2), 4,27 (1H, an, J 11,0, 10,0 ', 1H
okcobensokcasanuna H-2), 3,41 (3H, ¢, NCH3), 1,62 (6H, ¢, C(CH3),OH); * C SIMP (100 MI'w,
CDCI3) 6 169,1, 158,7, 157,0, 150,3, 144,3, 1423, 140,4, 136,3, 132,9, 131,2, 129,2, 129,0,
128,2, 128,0, 127,4, 126,8, 123,5, 120,7, 94,9, 80,9, 77,5, 65,9, 54,4, 49,4, 35,8, 31,7, m/z: 536
[M+H]", 518 [M+H -H,0]"

N

0
o Y _
Q---NH N=
HO Z }\l 0

(5)-1-(2,6-qaumeTnnoen3ni)-N-(7-(3-ruapoxcu-3-meTunoyT-1-un-1-ui)-S-meTun-4-okco-
2,3,4,5-rerparuapooenso[b][1,4]oxcazenun-3-un)-1H-1,2 4-rpua3o-3-kapooxkcamMmug

'H AMP (400 MTI'y, CDCl3) 6 8,02 (1H, 1, J 7,0 ', NH), 7,59 (1H, ¢, Tpuason H-5), 7,28-7,21
(3H, M, 3H u3 okcobensokcasanun H-6, H-8, H-9, CsH3(CHs),), 7,13-7,10 (3H, m, 3H u3
okcobensokcazanun H-6, H-8, H-9, CsH3(CHs)2), 5,41 (2H, ¢, NCH2CsH3(CH3z)2), 5,06 (1H, ar,
J 11,0, 7,5 T'u, okcobensokcasanuu H-3), 4,76 (1H, nn, J 9,5, 7,5 'y, 1H okcobeH3okca3zanuHa
H-2), 4,26 (1H, nn, J 11,0, 9,5 ', 1H okcoben3okcaszanuna H-2),

3,41 (3H, ¢, NCH3), 2,30 (6H, ¢, CesH3(CH3)2), 1,62 (6H, ¢, C(CH3),OH); *C SAMP (100 MTI 1,
CDCl3) 61688, 158,5,156,5, 149,9, 143,1, 138,1, 136,0, 130,9, 129,6, 129,0 (2C), , 126,5,
123,2, 120,4, 94,5, 80,6, 77,1, 65,5, 49,1, 49,0, 35,5, 31,4, 19,6, m/z: 488 [M + H]", 470 [M + H
- H,0]" (naiineno [M + H]", 488,2292, C27H20N504 Tpebyer [M + H]™ 488,2292).

Ql'NH N=
HO & ;\l e}

(S)-N-(7-(3-ruapoxcu-3-meTuadyr-1-un-1-mi)-5-merni-4-oxco-2,3,4,5-
Terparuapodenso|b][1,4]oxcazenun-3-ui)-1-uzod0yrui-1H-1,2,4-tpuazon-3-kapéoxcamu
'H AMP (400 MT', CDCI3) 6 8,04 (1H, ¢, tpuason H-5), 8,03 (1H, 1, J 7,0 T'u, NH), 7,29-7,26
(2H, M, okcobenzokcazanud H-6, H-8), 7,12 (1H, n, J 9,0 '), okcodensokcazanuua H-9), 5,06
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(1H, nox, J 11,0, 7,5, 7,0 I'n, okcobenszokcazanun H-3), 4,75 (1H, an, J 9,5, 7,5 'y, 1H
okcobensokcazamnaaH-2), 4,26 (1H, nn, J 11,0, 10,0 I'u, 1H okcoben3okcazamun H-2), 3,98
(2H, 1, J 7,0 'y, NCH,CH(CH3)2), 3,41 (3H, ¢, NCH3), 2,30-2,23 (1H, m, CH(CHs)»), 1,62 (6H,
¢, C(CH3),0H), 0,91 (6H, nx, J 6,5, 1,0 ', CH(CHs),); 1*C SIMP (100 MI', CDCl3) § 168,9,
158,5, 156,5, 1499, 144,3, 136,0, 130,9, 126,5, 123,2, 120,4, 94,5, 80,6, 77,1, 65,5, 57,6, 49,1,
35,5,31,4,29,0, 19,7, m/z: 426 [M + H]", 408 M+H-H,0]" (naiineno [M + H]", 426,2126,

C22H27N504 Tpebyer [M + H]™ 426,2136).
0O N
o~ 370
\Y
v N-NH
—

Ho Z "o
(5)-5-6en3na-N- 3Tun-N-(7-(3-ruapokcu-3-meTun0yT-1-uH-1-ni1)-S-metuin-4-oxco-2,3,4,5-
Terparuapooenso|b][1,4]okcazenun-3-un)-1H-1,2 4-tpuazoi-3-kapooxcamug
'H AAMP (400 MI', CDCI3) § 7,30-7,18 (5H, M, SH C¢Hs, oxcobensokcasanun H-6, H-8, H-9),
7,13-7,06 (3H, M, 3H CsHs, okcobenszokcaszanun H-6, H-8), H-9), 6,85-6,77 (0,66H, m,
okcoben3okcaszanua H-3, mobounsiit), 5,34-5,27 (0,33H, m, okcobenszokcazanud H-3,
nobounbit), 4,94 (0,33H, nn, J 12,0, 10,5 I'u, okcobensokcasanun H-3, mobouHslii) ), 4,84
(0,66H, nn, J 12,0, 9,5 I', okcobensokcazanuu H-3, ocHoBHO#), 4,55 (0,66H, an, J 9,5, 7,5 ',
1H okcobensokcazanuna H-2, ocHoBHoit), 4,50 (0,33H, M, 1H okcoben3okcaszanuua H-2,
nobounbiif), 4,11 (0,66H, ¢, CH>CsHs, mobounsrit), 4,05 (1,32H, n, J 7,0 I'u, NCH>CH3,
ocHOBHOM), 3,91, 3,84 (1,32H, 21 cucrema AB, J 15,5 I'y, CH2CsHs, ocHoBHoI1), 3,50 (0,66H, &,
J 7,0 T'u, NCH,CH3s, nobounsiit), 3,28 (1H, ¢, NCHs, nobounsrii), 3,25 (2H, ¢, NCH3,
ocHoBHo#), 1,61 (2H, ¢, C(CH3)0OH, no6ounsiit), 1,57 (4H, ¢, C(CH3),OH, ocHoBHoi1), 1,20
(BH, T, J 7,0 Tu, NCH,CH3); m/z: 488 [M + H]", 470 [M + H - H,O]" (maiineno [M + H]J,
488,2291, C27H29Ns04 Tpebyer [M + H]™ 488,2292).

O N

Br N
/ @]

(S)-5-6en3ua-N -(7-6pom-5-meTun-4-okco-2,3,4,5-rerparuapodenso|b][1,4]oxkcazenun-3-

win)-1H-1,2,4-Tpua3on-3-kapookcamu

'H AMP (400 MT', CDCl3) 6 8,10 (1H, x, J I'u, NH), 7,33 (1H, M, okcobensokcasanun H-6),

7,31 (1H, nn, J 8,0, 2,5 I'u, okcobensokcaszanun H-8), 7,15 (SH, wup ¢, CeHs), 7,02 (1H, an, J

8,0, 1,0 ', okcobensokcasamun H-9), 4,10 (2H, ¢, CH2CeHs), 3,36 (3H, ¢, NCH3); C (100

MTI', 100 MI'r) & 168,7, 158,9, 149,1, 137,4, 135,8, 130,6, 128,8, 128,7, 127,1, 126,4, 118,1,
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77,2, 49,2, 35,5, 32,9; m/z: 458, 456 [M + H]" (naiinero [M + H]", 458,0651, C20H 1sBrNsOs
pebyer [M + H] 458,0645).

7/@ 2 Nzo

(5)-5-6en3na-N-(7-(3-ruapokcu-3-MmeTua0yT-1-uH-1-101)-5-MeTHII-4-0K €0-2,3,4,5-
Terparuapodenso[h][1,4]okcazenun-3-nia)n3oKca3osi-3-kapooxkcamMmug

'H AMP (400 MI'u, CDCIl3) 6 7,72 (1H, 1, J 7,0 T'u, NH), 7,36-7,21 (7H, M, CeHs,
okcobensokcazanun H-6, H-8), 7,11 (1H, g, J 9,0 I', okcodenzokcazanun H-9), 6,30 (1H, wmwup.
¢, uzokcazon H-5), 4,99 (1H, ar, J 11,0, 7,0 'y, okcobensokcazanuu H-3), 4,70 (1H, nn, J 9,5,
7,5 I'n, 1H okcoben3okcasanuua H-2), 4,26 (1H, an, J 11,0, 10,0 T'u, 1H okcobeH30Kca3anuHa
H-2), 4,10 (2H, ¢, CH2C6Hs), 3,41 (3H, ¢, NCH3, 1,62 (6H, ¢, C(CHs3),OH); 1*C SIMP (100
MTI'u, CDCls) & 174,1, 168,4, 158,5, 157,9, 149,9, 136,0, 135,2, 130,9, 128,9, 128,7, 127,4,
126,5, 123,1, 120,4, 101,6, 94,6, 80,6, 76,9, 65,6, 49,2, 35,5, 33,2, 31,4, m/z: 460 [M + H]", 442
[M + H - HO]" (maiineno [M + H], 460,1884, C26H25N30s Tpe6yer [M + H] 460,1867).

C‘/(Q"H :

(S)-5-6en3ua-N-(5-merna-4-oxco-7-((1,2,3,4-TeTparnapon30XMHOJIMH-7-HJI)3THHII)-2,3,4,5-
Terparuapooenso[b][1,4]oxcazenun-3-un)-1H-1,2 4-tpua3zos-3-kapooxcamua

'H AMP (400 MTI', CDsOD) § 7,71 (1H, axn, J 5,5, 3,0 'y, 1 x ArH), 7,20 (1H, ax, J 5,5, 3,0 ',y
1 x ArH), 7,59 (1H, n, J 2,0 T, 1 x ArH), 7,44 (1H, o, J 8,5, 2,0 'y, 1 x ArH), 7,41 (1H, ump.
¢, 1 x ArH), 7,33-7,23 (6H, m, 6 x ArH), 5,03 (1H, nn, J 11,5, 7,5 I'u, okcoben3okcasanun H-3),
4,60 (1H, on, J 9,5, 7,5 T'u, 1H okcobenszokcazanuna H-2), 4,45 (1H, an, J 11,5, 9,5, 1H
okcoben3okcaszanuna H-2), 4,35 (2H, ¢, usoxunonun H-1), 4,16 (2H, ¢ C H 2C6HS), 3,50 (2H,
T, J 6,5 ', msoxunonun H-3 unu H-4), 3,42 (3H, ¢, NCH3), 3,13 (2H, an, J 7,0, 6,0 'y,
m3oxuHouH H-3 uin H-4); m/z: 533 [M + H]" (maiineno [M + H]", 533,2296, C31H23N6Os
tpebyer [M + H]™ 533,2296).
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($)-N-(7-(3,3-numeTnnodyT-1-un-1-nma)-5-merun-4-oxco-2,3,4,5-
Terparuapo6enso|b][1,4]oxkcazenun-3-mi)-5-(2-propdensunn)-1H-1,2,4-Tpuaszon-3-
KapOokcamug
'H AMP (400 MI'u, CDCl3) 6 8,07 (1H, 1, J 7,0 T'u, NH), 7,26-7,19 (4H, M, okcobeH30Kca3amuH
H-6, H-7, 2H CsH4F), 7,08 (1H, 1, J 9,0 'y, okcobensokcazanun H- 9), 7,06-7,02 (1H, m, 1H
CeHsF), 7,03-6,99 (1H, M, 1H CsH4F), 5,01 (1H, nt, J 11,0, 7,5 I'y, okcobensokcazanuu H -3),
4,66 (1H, on, J 10,0, 7,5 T'y, 1H okcobensokcazanun H-2), 4,25 (1H, an, J 11,0, 10,0 I'y, 1H
okcobensokcazanuu H-2), 4,19 (2H, ¢, CH.CsH4F), 3,40 (3H, ¢, NCH3), 1,32 (9H, ¢, C(CH3)3);
B3C SIMP (100 MI', CDCl3) & 168,8, 160,7 (n, J 245,5 '), 158,5, 149,2, 135,8, 131,0 (m, J 4,0
I'm), 130,9, 128,9 (1, J 8,5 'm), 126,4, 124,3 (n, J 4,0 '), 123,1 (7, J 4,0 '), 123,1 (x, J 4,0 T'm),
r,J 15,0T), 122,8, 121,8, 115,3 (n, J 21,5 I'n), 99,4, 77,6, 77,0, 49,2, 35,5, 30,9, 27.9, 26,3;
m/z: 476 [M + H]" (maiineno [M + H]", 476,2100, C,sH26FNsO3 Tpebyer [M + H]™ 476,2092).

Q'--NH N=
Z N %

(5)-1-(2,6-aumeTnndensna)-N-(7-(3,3-aumernadyr-1-un-1-mn)-5-merni-4-oxco-2,3,4,5-
Terparuapodenso|h][1,4]oxcazenun-3-ui)-1H-1,2,4-Tpua3os-3-kapooxcamMmus

'H AMP (400 MTI', CDCl3) 6 8,02 (1H, 1, J 7,5 T'u, NH), 7,59 (1H, ¢, Tpuason H-5), 7,26-7,22
(3H, M, okcobenzokcazanun H-6, H-8, CsH3(CH3)H-4), 7,12 (2H, n, J 7,5 T'u, CsH3(CH3)>H-3,
H-5), 7,09 (1H, 1, J 9,0 'y, okcobenzokcazanun H-9), 5,42 (2H, ¢, NCH,CsH3(CHs)2), 5,06 (1H,
ar, J 11,0, 7,5 T'u, okcobensokcasanun H-3), 4,76 (1H, nn, J 9,5, 7,5 T'u, 1H okcobOeH30Kca3anuH
H- 2), 4,24 (1H, nn, J 11,0, 10,0 T'u, 1H okcobensokcazanun H-2), 3,42 (3H, ¢, NCH3), 2,31
(6H, ¢, CsH3(CH3)2, 1,32 (9H, ¢, C(CH3)3); m/z: 486 [m + H] ™ (maiineno [m + H]", 486,2506,
C28H31N503 tpebyer [M + H]™ 486,2500).

AL O
O ~

\\

QIUNH -

Ho & )N o

- 186 -



(5)-5-6en3na-N-(5-3Tun-7-(3-ruapoxcu-3-metuia0yr-1-un-1-ni)-4-oxco-2,3,4,5-
Terparuapodenso|b][1,4]oxcazenun-3-ui)-1H-1,2 4-rpuazo-3-kapooxcamua

'H AMP (400 MT', CDCl3) 6 8,08 (1H, 1, J 7,5 'y, NH), 7,33-7,26 (7H, M, CeHs,
okcobensokcazamma H-6, H-8), 7,12 (1H, n, J 9,0 ', okcobenszokcazanun H-9), 4,99 (1H, ar, J
11,0, 7,5 T'u, okcobenszokcazanun H-3), 4,66 (1H, ox, J 9,5, 7,5 I'n, 1H okcobenzokcazanunaH-
2),4,26 (1H, an, J 11,0, 10,0 I', 1H okcobenszokcazanmuu H-2), 4,21-4,11 (1H, m, 1H
NCH:CH3), 4,16 (2H, ¢, NCH2CsHs), 3,66 (1H, renrer, J 7,0 I', 1H NCH2CH3),, 1,63 (6H, c,
C(CH3):0H), 1,19 (3H, T, J 7,0 'y, NCH2CHz); m/z: 456 [M + H - HyO]" (maiineno [M + H]",
474,2143, CyH27N504 Tpebyer [M + H]™ 474,2136).

O>—<N\(\©/
O =

N

QII'NH n-NH

(5)-N-(5-3Tun-7-(3-ruapoxcu-3-meTnadyr-1-un-1-uma)-4-oxco-2,3,4,5-

F

Terparuapooenso|b][1,4]okcazenun-3-uia)-5-(3-propoenzun)-1H-1,2,4-Ttpuazon-3-
Kap6okcamun

'H SAMP (400 MI'u, CDCI3) 6 8,09 (1H, 1, J 7,5 T'u, NH), 7,30-7,28 (2H, M, 0kcOO€H30KCa3amuH
H-6, H-8), 7,26-7,21 (1H, m, 1H C¢H4F), 7,12 (1H, g, J 8,5 I'y, okcobensokcazanuu H-9), 7,03
(1H, w. x, J 7,5 Tu, 1H CsH4F), 6,98 (1H, w. n, J 9,5 I'u, 1H C¢H4F), 6,92 (1H, T, J = 8,5, 2,5
I'u, 1H C¢H4F), 4,97 (1H, ar, J 11,0, 7,5 T'u, okcobensokcasanuu H-3), 4,65 (1H, ax, J 9,5, 7,5
I'u, 1H okcobenszokcazanuna H-2), 4,27 (1H, an, J 11,0, 10,5 I'y, 1H okcobenzokcazanuna H-2),
4,22-410 (1H, m, 1H NCH>CH3), 4,14 (2H, ¢, CH,CsH4F), 3,66 (1H, renrer, J 7,0 ', 1H
NCH,CH3), 1,63 (6H, ¢, C(CH3),0H), 1,19 3H, T, J 7,0 'y, NCH>CHj3); °F AMP (380 MI'Ly,
CDCIl3) 8 -112,6; m/z: 474 [M + H - HO]" (maiineno [M + H]", 492,2047, C26H26FN504
tpebyer [M + H]™ 492,2042).

O
O —
\N
Q"-NH n-NH
Z N
Z H 0

(S)-5-6en3na-N-(7-(3-meTnndyr-3-eH-1-un-1-ni)-4-oxco-2,3,4,5-
Terparuapodenso|b][1,4]oxcazenun-3-ui)-1H-1,2 4-rpuazo-3-kapooxcamua

'H AMP (400 MTI'u, CDCl3) 6 8,01 (1H, 1, J 7,0 Ty, 1 x NH), 7,54 (1H, ¢, 1 x NH), 7,35-7,24
(6H, m, C5HS, okcobenzokcazanun H-8), 7,10 (1H, n, J 8,5 '), okcobensokcazanun H-9), 7,09
(1H, M, okcobenzokcazanud H-6), 5,40 (1H, mwp ¢, 1H C=CH>), 5,32 (1H, mup ¢, |H C=CH>),
5,08 (1H, M, okcobenzokcazanuuaH-3), 4,76 (1H, on, J 10,0, 6,0 I'u, 1H okcoben3okcazanmnaa H-
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2),4,33 (1H, T, J 10,5 T'u, 1H okcoben3okcaszanuna H-2), 4,18 (2H, ¢, CH»CsHs), 1,98 (3H, c,
CCH3); m/z: 428 [M + H]" (maiineno [M + H]", 428,1709, C24H21N503 tpebyer [M + H]*
428.1717).

0, N
o §(\©
N\
Br N
H O

(S)-5-6en3un-N-(7-6pom-4-okco-2,3,4,5-rerparugpodenso|b][1,4]okcazenun-3-un)-1H-1,2,4-
TPHA30J1-3-KapOoKCAMU/

'H SIMP (400 MI'w, CD30D) § 7,32-7,21 (7H, m, CeHs, oxcobensokcazammn H-6, H-8), 7,06
(1H, n, J 8,0 ', okcobenzokcazanun H-9), 5,00 (1H, nox, J 10,5, 6,
3), 4,61 (1H, ag, J 10,5, 6,5 ', 1H okcobensokcasammua H-2), 4,40 (1H, 1, 7 9,5 T, 1H
okcobensokcasanuua H-2), 4,15 (2H, ¢, CH2C¢Hs); m/z: 444, 442 [M + H]™ (naiineno [M + H]",
444,0492, C19H16BrNsOs tpebyer [M + H]" 444,0489).

O N
O ~
w Q“ﬁNm
HO S
N
/ 0

(S,Z)-5-6en3ma-N-(7-(2-xn0p-3-ruapoxcu-3-meTua0yT-1-eH-1-ui)-S-merni-4-oxco-2,3,4,5-

5 T'u, okcoben3okca3anux H-

Terparuapodenso|[b][1,4]oxcazenun-3-un)-1H-1,2,4-rpuaszon-3-kapéoxcamun 'H SIMP (400
MI 1, CDCls) 6 8,09 (1H, 1, J 7,5 T'u, NH), 7,41-7,39 (2H, m, okcoben3okcazanud H-6, H-8),
7,29-7,22 (SH, m, C¢Hs), 7,15 (1H, n, J 9,0 I'u, okcobenzokcazanun H-9), 6,31 (1H, ¢, CH=CCl),
5,05 (1H, nr, J 11,5, 7,5 T'u, okcobenzokcazanun H-3), 4,67 (1H, ax, J 9,5, 7,5 Ty, 1H u3
okcobensokcaszanun H-2), 4,28 (1H, nn, J 11,0, 10,0 I'u, 1H okcoben3okcazanun H-2), 4,14 (2H,
¢, CH2C6Hs), 3,43 (3H, ¢, NCH3), 1,57 (6H, ¢, C(CH3),0H);; '* C SIMP (100 MI', CDCls) &
168,7, 158,9, 158,4, 154,3, 150,2, 136,5, 135,9, 135,7, 135,7, 130,1, 128,9, 128 8, 127,2, 125,8,
1228, 121,8, 77,2, 71,2, 49,1, 35,6, 33,2, 29,4; m/z: 480, 478 [M + H - H,O]"; m/z: 496, 494
[MH] (maiineno [M + H]", 496,1743, C2sH26CINsO4 Tpebyer [M + H]™ 496,1746).

o) N\(\©
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(5)-5-0en3na-N-(5-merna-4-oxkco-7-(3-(muppoauaun-1-un)npon-1-un-1-um)-2,3,4,5-
Terparuapodenso|b][1,4]okcazenun-3-un)-1H-1,2 4-tpuazon-3-kapéoxcamung

'H AMP (400 MTI'u, CDCl3) 6 8,07 (1H, 1, J 7,5 T'u, NH), 7,28-7,20 (7H, M, 0kcOGEH30KCa3aMiH
H-6, H-8, C¢Hs), 7,09 (1H, g, J 9,0 I'u, okcobensokcazanun H-9), 5,02 (1H, nt,J 11,0, 7,5 'L,
okcobensokcaszanun H-3), 4,66 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcazanuna H-2), 4,26 (1H,
an, J 11,0, 10,0 I'n, 1H okcobensokcazanuna H-2), 4,14 (2H, ¢, CH.C¢Hs), 3,62 (2H, c,
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CCH:N), 3,38 (3H, ¢, NCH3), 2,73-2,70 (4H, m, 4H rmupposmausa), 1,86-1,82 (4H, m, 4H
nuppoauauna); m/z: 485 [M + H]™ (naiizeno [M + H]", 485,2322, C27H2sN6O3 Tpebyer [M +

H]+ 485,2296).
s <\
\/C[ l o -

(5)-5-0en3ma-N-(5-merni-7-(3-mopdonnnHonpon-1-un-1-ui)-4-oxco-2,3,4,5-
Terparuapodenso|b][1,4]okcazenun-3-un)-1H-1,2 4-tpuazon-3-kapooxcamung
'H AMP (400 MI'u, CDCI3) 6 8,08 (1H, 1, J 7,0 I'u, NH), 7,29-7,7,27 (2H, m,
okcobensokcazanud H-6, H-8), 7,25-7,18 (5H, m, C¢Hs), 7,10 (1H, r, J 9,0 I'y,
okcobensokcazanun H-9), 5,02 (1H, o, J 11,0, 7,0 I'y, okcobensokcazanun H-3), 4,65 (1H, nx,
19,5, 7,5 T'n, 1H okcobenszokcazanuna H-2), 4,27 (1H, T, J 10,5 T'u, 1H okcoben3okcaszanuua H-
2),4,13 2H,c, CH2CH s 3,78, 3,76 (4H, 21 cuctema AB, J 4,5 ', 4H mop¢onuna), 3,50
(2H, ¢, CCH2N), 3,39 (3H, ¢, NCH3), 2,65, 2,63 (4H, 21 cucrema AB, J 4,5 'y, 4H mopdonuna),
m/z: 501 [M + H]" (naiineno [M + H]", 501,2245, C27H28N60s4, Tpebyer [M + H]™ 501,2245).

B cnenyromux npumMepax npeacTaBlieH CHHTETUYECKUH MTPOTOKOJ AJIS MTOTy4eHUs
BapUAHTOB OCYILIECTBJICHHs MUPUANHCOAEPKAIIUX COSIMHEHUH, PACKPBITBIX B HACTOSIIIEH

3asBKE.

IIpumep 11
Ha Cxeme 9 npennosken criocod nonydenus 4-heHOKCHITUKOIMHOHUTPUIIA U 4-

(hEeHOKCUTTUPUTUH-2-KapOOHOBOH KHCJIOTHI.

. o
NG _N. Moon
HC. N, D ‘ﬁ‘ B HOY E o
E\‘) i HCI 100 °C, 8= P
3 ‘_,,f,’ h I
08,00, OMEA O, . Q.
F 80°C 8 s oS Tﬂ"‘“
B P .
44 98
Cxema 9

Uro kacaercst Cxemsbl 9, kapboHat me3us (20,58 r, 63,1 mmonsb, 1,1 3kB.) nobaBnsim K
pactBopy 4-¢propnukomuHoruTpuia 90 (7,00 r, 57,4 mmons, 1,0 3kB.) u peromna 92 (5,66 r, 60,2
mmoJib, 1,05 3kB.) B mumetmndopmamune (90 mu). Peakimonnyro cmech Harpesanu 1o 80 °C B

Te4YeHHe § YacoB M OXJIAKIAIU. BrUIMBamM peakiMOHHYI0 CMecCh B JieAsiHy 0 Boay (1 ).

- 189 -



ObpasyeTcst 0caioK, KOTOPBIA BhIACISUTN (PHIIBTPOBAHUEM C TIOJyYEHHEM 4-
(enoxcunuxonunonutpuna 94 (10,7 r, 95%) B Bune Genoro Teepaoro semectsa; 'H SIMP (400
MTI'y, CDCls) 6 8,52 (1H, g, J 6,0 I'y, pyH-6), 7,50-7,45 (2H, m, 2H CsHs),, 7,33 (1H, T, J 7,5,
1,0 I'u, 1H C¢Hs), 7,20 (1H, n, J 2,0 I'u, pyH-3), 7,11-7,08 (2H, M, 2H CsHs), 7,02 (1H, nn, J
5,5,2,5Tu, pyH-5); m/z: 197 [M + H]".

Ipumep 12

B nanHOM npumMepe npemioxkeH crocod nonydeHust 4-QpeHoKCUMpUuaAnH-2-KapOOHOBOH
KUCNOTHI 96 13 4-¢peHokcunukonuHoHuTpuia 94. Cycnensuro mukonuHoHuTpuia 94 (10,7 r,
54,6 mMonb) B consiHoM kucnote (6M, 100 mu) Harpesanu 1o 100 °C B Teuenue 8 4acos.
Peax11oHHY0 CMeCh OXJIAKAAIH 0 KOMHATHON TeMIepaTypel C 00pa3oBaHUEM OCAJIKa,
KOTOPBIH BbIesIn GpuinbTpoBanueM. QUIBTPAT OXJIAXKIANH, TTOJIy4as JOTIOJTHUTENBHOE
TBEPAOE BEIIECTBO, KOTOPOE BhIACISUIN (QUIbTPOBAHUEM U TOOABJISIIH K IEPBOI MOPLIHH.
Trepnoe BemecTBO CyLIMIN B BaKyyMe C TIOJIy4eHHEeM OeJIoro TBEpIOro BeLecTBa 4-
(enokcunupuun-2-kap6oHoBoi kucaoTsl 96 (12,6 T, 92%); 'H SIMP (400 MI'y, De-JIMCO) &
8,64 (1H, n, J 6,0 I'y, pyH-6), 7,57-7,53 (3H, m, pyH-3, 2H Cs¢Hs), 7,38 (1H, 1, J 7,5, 1,0 I'y,
1H CeHs), 7,33 (1H, nn, J 6,0 2,5 T, pyH-5), 7,28-7,26 (2H, m, 2H CeHs); m/z: 216 [M + H]".

IIpumep 13

JlaHHBII TpUMep KacaeTcsi Coco0oB nmonydyerus S-(4-propdeHokcn)mupuanH-2-
KapOOHOBOM KUCJIOTHI. N-METUIHPPOIUANHOH (5 MiT) 10OABIsUTH K CMeCH MeTWiI(ToprnukonaTa
(0,400 r, 2,58 mmonb, 1,0 3kB.), 4-pTopdenona (0,318 r, 2,84 mmors, 1,1 3kB.) u kapOoHaTa
uesus (0,925 r, 2,84 mmonb, 1,1 5kB.). PeakunonHyro cMecs nepemernuanu npu 95 °C B
TedeHne 75 4. PeakiIMOHHYI0 cMeCh OXJIaXKIaau | qo0aBysuH K JeasHou Boae (150 M) ¢
obpazoBanuem ocanka. [Tocie nepeMemmBaHus B TeueHUE 15 MUHYT OCaJIOK BBIAENSIOT
¢dunbTpoBanmem (0,540 r, 85%) B Bume O6enoro TBepaoro Bemecrsa;, 1H AMP (400 MI'L,
CDCI3) 6 8,46 (1H, ax, J 3,0, 0,5 I'u, pyH-6), 8,09 (1H, nxn, J 9,0 0,5 I'u, pyH-2), 7,24 (1H, nn, J
9,0, 3,0 I', pyH-4), 7,14-7,04 (4H, m, C6H4F), 3,99 (3H, ¢, OCH3); 19F AMP (380 MI'1,
CDCI3) 6 -117,0; m/z: 248 [M + H]+.

Bonnsrit pactBop ruapokcuaa utus (0,14 v B S Mt Boasl, 3,28 Mmodb, 1,5 5kB.)
nobaBnsM K pacTBOpy MeTmioBoro 3¢upa (0,54 1, 2,19 mmons, 1,0 3kxB.) B Terparuapodypane
(12 mu). PeakunoHHyIO CMeCh IIepeMeIInBaIi PU KOMHATHON TEMIIEpAType B TeUEHHE 35
MHUHYT U KOHIIEHTPUPOBAJIH AJISl YAAJIEHHsI OPTaHUYECKHUX BelecTB. PacTBop pa3basisuim BOIOH
(5 mi1) 1 nobasnsu comsiHyIO KUCnoty (3M, ~1 mur) no pH~3. O6pasoBeiBascst Oenblil 0CaAOK,

KOTOpbIH oTemsui punsrpoBanueM. K ¢punbTpary 1o0aBisian JOMOITHUTEIBHOE KOJHMUECTBO
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constHOH kucnoThl (3M, 10 kamnens), 00pa3yst JOTIONHUTENBHBIN OCaIOK, KOTOPBIHA OTACIISIIN
¢unbTpoBanneM. Ocanky OObEIUHSIN U CYLIMIN B BAKYYME C ITOJIyY€HHEM YKa3aHHOTO B
3aroyioBke coequHenus (0,49 r, 75%) B Bune Oenoro TBepnoro Bemectsa, 1H AMP (400 MI'1,
D6-IMCO) 6 8,43 (1H, ax, J 3,0, 0,5 I', pyH-6), 8,02 (1H, nn, J 8,5 0,5 I'y, pyH-2), 7,39 (1H,
an, J 8,5, 3,0 I'u, pyH-4), 7,33-7,22 (4H, m, C6H4F); 19F AMP (380 MI', D6-IMCO) 6 -117,7,
m/z: 234 [M + H]+.

Ipumep 14
JlaHHBIN TpUMep KacaeTcsl criocoda MmosyyeHust 4-1uKI00yTHIOKCUITUPUANH-2-
KapOOHOBOI KUCJIOTHI, Kak U300paxkeHo Huxke Ha Cxeme 10.

HO,

\ U HOOC.__N,

102 N HCI \[ =

T j [ L
&

,}“.r"
Nr%l“f TI"@ T‘f 100 rpagyeoe C, j
Q
U rpagvece C xoMe. TeMm, 0. 18 wacoe ﬂ
2 wacoE .Ta
100 104 106
Cxema 10

PacrBop umkiodyranosa 102 (0,30 mu, 3,84 mmoub, 1,2 3kB.) B TeTparuapodypane (20
mut) oxnaskaanu 10 0 °C. Jlobasnsiu runpun Hatpus (0,154 r 60% cycnensuu, 3,84 Mmmonb, 1,2
9KB.), U PEAKLIMOHHYIO cMech nepemernrBainu npu 0 °C B Teuenue 25 munyt. JloOaBisiiu
¢droponukomuronuTpri 100 (0,390 r, 3,20 mmoub, 1,0 3KB.), U pEaKIIHOHHYIO CMECh
nepeMeInBaIy IpyU KOMHATHON TeMIlepaType B TedeHue 2 4yacos. Peakuuro racunu
nobasnenrem NH4Cl (5 mi). Peakunonnyro cmech pazbasisuiu EtOAc (80 mut) u mpombiBanu
NaHCOs (80 mut). Bonnyro ¢asy skctparuposaiu EtOAc (30 mi). O0benuHeHHbIE
OpPTaHUYECKHE CJION MPOMBIBAJIH COJIEBBIM pacTBOpoM (60 mut), BeicymmuBaau Hax Nax SOy,
(UIbTPOBAIH U KOHLUEHTPUPOBAIH NpH noHmwkeHHOM naBieHun. XKXCJ (10—-60% EtOAc-
rekcaH) nasasa 4-muknooyrunokcunukonuauTpu 104 (0,487 r, 88%) B Buae OecliBeTHOTO
macna. 'H AMP (400 MI'u, CDCls) & 8,46 (1H, n, J 5,5 T'u, pyH-6), 7,10 (1H, n, J 2,5 T'nt, pyH-
3), 6,88 (1H, nn, J 5,5, 2,5 I'y, pyH-5), 4,72 (1H, nenter, J 7,0 I'u, cBuH-1), 2,53-2,46 (2H, m,
2H cBuH-2, H-4), 2,26-2,16 (2H, m, 2H cBuH-2, H-4), 1,98-1,89 (1H, M, 1H cBuH-3), 1,82-1,71
(1H, M, 1H cBuH-3).

Consiayro kucioty (6M, 7 mit) nobaBisiiu K 4-IUKI00yTUIIOKCUTUKOMHOHUTPIITY 104
(0,487 1, 2,80 MMOIIB), 1 peakMOHHYIO cMech HarpeBau 10 100 °C B Teuenue 18 gacos.
Peakuuio oxmaxxiany, HO 0CaIoK He 00pa30BbIBaJICS. PacTBOp KOHIEHTPUPOBAIN 10CYXa C

NOJIy4EeHHEM O€KE€BOTO TBEPIOTO BELIeCTBA 4-IIUKIO0Y THIOKCHITUPHINH-2-KapOOHOBO
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KUCI0ThI 106, KOTOpOE UCTIONB30BAIH O€3 JOMOHUTETPHON OYHCTKH. 'H aMP (400 MI'u, De-
JIMCO) 6 8,66 (1H, 1, J 6,5 'y, pyH-6), 7,69 (1H, an, J 2,5 T'u, pyH-3), 7,50 (1H, ax, J 6,5, 2,5
I'n, pyH-5), 5,12 (1H, nenrer, J 7,0 I'u, cBuH-1), 2,53-2,46 (2H, m, 2H cBuH-2, H-4), 2,19-
2,09 (2H, m, 2H cBuH-2, H-4), 1,88-1,80 (1H, m, 1H cBuH-3), 1,75-1,65 (1H, M, 1H cBuH-3);
m/z: 194 [M +H] ™.

Ipumep 15
JlaHHBIH TpUMep OTHOCUTCS K criocody nonyueHus (S)-N-(7-((3-ruapokcrokceran-3-
WI)3TUHI)-5-MeTr-4-0kco-2,3,4, S-rerparuapodenso[ b][ 1,4 |okcazenun-3-mi)-4-
¢denoxcunmkonnHamuaa rmo Cxeme 11.

B f‘}m‘ ;‘Q?

Fh,_ Fh X, 1102 Bl P
Doy ey A i
P Fh el B Fh
%“ i "\M,VN{;L e Eizh, I “NH%.
LA _"g\ - AN
’ ré“\g Cul, Pd{PPhy)y, HO IJ b
TM@A. 85 °C {}S
1100 a) 1104
O
\,\ &
Ly

gk, EY e i gy
Hall, (g

HOMH. TEMIT. &y 1408

gNe

Q,;:T‘/L:“Q: "‘-\.ﬁ ==

i 1108

—

ProMEL HATLL

WIS A

oT 0 G0 ROME. TEMIT.

Cxema 11

Humerundopmamun (80 mir) nobasisuin k cMecu Opomokcoben3okcasanuna 1100 (8,36
r, 16,3 Mmmoub, 1,0 5kB.) u noguaa meau (0,31 r, 1,6 mmonb, 0,1 3kB.). CMech nerasupoBajiu
OapboTupoBaHUEeM aproHa B TeueHue msitu MuHyT. Jlobasnsu tpustinamud (11,4 mu, 81,6
MMOJIb, 5,0 5KB.), 3aTeM runpokcudTHHIIOKceTad 1102 (3,20 1, 32,7 mmodb, 2,0 3kB.) U
terpakuc(rpudenmidocun)namnaamii (0,94 r, 0,8 mmons, 0,05 3kB.). [TonydeHHbIH
KOpU4HEBBIN pacTBop Harpesaiu a0 80 °C B TeueHue 4 yacoB. Peak[MOHHYIO CMeCh OXJIaXaAalu
u pacnpenessum mexny EtOAc (200 mi) u Bomoti (200 mur). Opranuueckue Cjiou MpOMbIBAIU
coneBbIM pactBopoM (150 mir), Bogoii (200 mir) u coneBsiM pactBopoM (150 mur), cymmmnm
(Na2S04) u koHueHTpuposaiu npu nonmwkeHHoM aasieHuu. XKXCJ (100070% EtOAc-rekcan)

nasana coequHenue 1104 (6,18 r, 72%) B Bune TBEpIOro BemmecTsa xkentoro neera. |H AMP
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(400 MI'u, CD3Cl) ¢ 7,41-7,39 (6H, m, 6H C(C6HS5)3), 7,25-7,15 (10H, m, 9H C(C6HS5)3,
okcoben3okcaszamuH H-8), 7,00-6,98 (2H, M, okcobenszokcazanun H-6, H-9), 4,94 (2H, n,J 7,0
I'u, 2H oxceranaH-2, H-4), 4,80 (2H, 1, J 7,5 'y, 2H okcerana H-2, H-4), 4,50 (1H, ax, J 10,0,
7,0 T'n, 1H okcoben3okcasanuna H-2), 4,39 (1H, on, J 11,5, 10,0 I'u, 1H okcobeH30kca3zamnuHa
H-2), 3,59-3,52 (1H, ™, okcobenzokcazannuH-3), 3,29 (1H, 1, J 9,0 I'u, NH), 2,89 (3H, c,
NCH3).

Mypasbuayt0 Kucaoty (50 mi) 1o0aBisui K TpUTHI3AIMUIIEHHOMY aMuHy 1104 (7,49 1,
14,1 mmonb, 1 3KB.), ¥ CMECh MEPEMELINBAIN P KOMHATHOH TeMIiepaType B TeUeHHe 4 4acoB.
Hobasnsinu Bony (50 M), M peakIMOHHYIO CMECh NEePEeMEIINBAJIM ITPH KOMHATHOM TeMIiepatype
B TeueHue 15 yacoB. PeakliMOHHYIO CMECh KOHLICHTPUPOBAIH AJIsl YAAJIEHHS] HEKOTOPOTO
KOJINYECTBA My PaBbUHON KUCJIOTHI niepen pasdasieHueM sonoi (100 mi). Opranudeckue cioun
skcrparuposanu EtOAc (50 mir) u oTcTaBnsiiim B CTOpoHY. BonHyto a3y HelTpanusosaiu
nobasnenrem NaOH (5M, nopuusimu npubinsurenbHo 10 40 mit). OpraHudeckue Cjiou
skcrparuposaiu EtOAc (4 x 150 mur). OObeanHEHHbIE HEHTPAIN30BAHHBIE OPIraHUYECKHE CIIOU
cymnii (Na2S0O4) 1 KOHLEHTPUPOBAIU MPH MOHIKEHHOM JaBJIEHUH ¢ nojiydeHueM (S)-3-
aMuHO-7-((3-TUAPOKCHOKCETAH-3 -1 )3THHMI)-5-MeThII-2, 3 -nuruapodenso[b][ 1,4]okcasenun-
4(SH)-ona 1106 (3,78 1, 93%) B BHIE KEJITOrO TBEPIOIO BELIECTBA, KOTOPOE UCTIOIB30BAIH Oe3
nomnonauTeabHoN ounctku. 1H AMP (400 MI'y, D6-IMCO) 6 7,51 (1H, 1, J 2,0 'y,
okcobensokcaszanun H-6), 7,29 (1H, nn, J 8,0, 2,0 I'u, okcobensokcazanun H-8), 7,14 (1H, 1, J
8,0 I't;, okcobenokcaszanun H-9), 4,74 (2H, 1, J 7,0 'y, 2H okceranH-2, H-4), 4,58 (2H, 1, J 7,0
I'u, 2H okceranH-2, H-4), 4,25 (1H, nn, J 10,0, 7,5 T'u, 1H okcobenszokcazanun H-2), 4,01 (1H,
an, J 11,5, 10,0 I'n, 1H okcobenszokcazanun H-2), 3,59 (1H, ox, J 11,5, 7,5 T,
okcobensokcazanuH H-3), 3,28 (3H, ¢, NCH3);13C AMP (100 MI'u, D6-IMCO) & 173,7, 150,7,
137,7,130,2, 126,2, 126,6, 123,3, 119,1, 90,9, 84,5, 83,7, 80,3, 66,3, 51,1, 35,1; m/z: 289 [M +
H]+.

PacrBop amunookcoben3okcasanuua 1106 (3,78 r, 13,13 mmons, 1,0 3kB.) B
mumetrindopmamune (70 min) nerazuposaiu 0apOOTHPOBAHHEM a30Ta B TCUEHUE TISITH MUHYT.
Jobassiiu runpoxinopun 4-heHokcunupunuH-2-kapooHosoii kuciaorsl 1108 (3,30 1, 13,13
mmoJib, 1,0 5kB.), u pactBop oxiaxkaanu a0 0 °C nepen nobasyieHueM TUU3ONPONUIITUIIAMIHA
(5,7 mn, 32,81 mmonb, 2,5 3kB.). Jobasmsuu nopuusimua HATU (5,49 1, 14,44 mmonns, 1,1 5kB.), u
PEaKUMOHHYI0 cMech nepemernnBaiu npu 0 °C B TeyeHue 1 yaca 1 mpu KOMHATHOU
Temreparype B TedeHue 15 yacoB. PeakIMOHHYIO cMeCh BBUTUBAJIH B JIEAsTHYIO Boay (500 mu) ¢
o0pa3zoBaHHEM OCaaKa, KOTOPBIH MOCE ePEMELTUBAHMS B TEUEHHE |5 MUHYT OTIENSIIH
¢unsTpoBanueM. @uibtpat skcrparupoanu EtOAc (150 mut). Opranudeckne SKCTPaKThI

NPOMBIBaJIN CONeBbIM pacTBopoM (100 mir), Bogoii (150 mur) u conesbiM pactBopoMm (100 mi),
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OOBEIMHSIMN C BBIIEIEHHBIM ocaakoM, cymmin (Na2S04) u KOHLEHTPUPOBAIU TIPU
noHmwxkeHHoM aasneHnn. XKXCJ (300070% EtOAc-rekcan) naBamu (S)-N-(7-((3-
THIPOKCHOKCETaH-3 -1 )3THHII )-5-MeTui-4-0kco-2,3,4, S-rerparuapodenso[b][ 1,4]okcazenmn-3-
un)-4-penoxcunmkommaamun [-110 (5,20 r, 82%) B Bune 6enoii nensl. UK (tuenka) [ 3357,
2941, 2875, 1662, 1582, 1501, 1488, 1469, 1388, 1360, 1291, 1214, 1192, 1020, 979, 838, 730
cm-1; 1H AMP (400 MI'y, CDCI3) 6 8,86 (1H, n, J 7,5 I'u, NH), 8,44 (1H, n, J 5,5 I'u, pyH-6),
7,61 (1H, 1, J 2,5 T'y, pyH-3) ), 7,44-7,40 (2H, m, 2H C6HS), 7,32-7,29 (2H, m, 2H C6HS5 unu
okcobensokcaszamua H-6, H-8), 7,27-7,23 (1H, m, 1H C6HS nnu okcobensokcazamun H- 6, H-8),
7,15 (1H, n, J 9,0 I', okcobenzokcazamun H-9), 7,08-7,06 (2H, m, 2H C6HS wnu
okcobensokcasanud H-6, H-8), 6,50 (1H, an, J 5,5, 2,5 'y, pyH-5), 5,04 (1H, at, J 11,0, 7,5 T'ny,
okcobensokcazanuH H-3), 4,93 (2ZH, nn, J 4,0, 0,5 'y, okceranH-2, H-4), 4,79 (2H, ar, J 6,5, 1,0
I'u, okceran H-2, H-4), 4,71 (1H, ax, J 9,5, 7,5 I'u, 1H oxcobensokcazanuna H-2), 4,32 (1H, nn,
J 11,0, 9,5 ', 1H oxcobensokcazanuna H-2), 3,42 (3H, ¢, NCH3); 13C SAMP (100 MI1,
CDCI3) 6 1689, 166,1, 163,7, 153,7, 151,2, 150,5, 150,1, 136,4, 130,9, 130,3, 126,5, 125,7,
123,3,120,7, 119,3, 114,5, 110,7, 88,6, 84,8, 84,5, 77,2, 67,4, 49,3, 35,4; m/z: 486 [M + H]+
(naiineno [M + H]+, 486,1651, C27H23N306 tpebyer [M + H]+ 486,1660).

IIpumep 16
JIaHHBIH TPUMEP OMHUCHIBAET CIIOCOO MOJYYEHHs BAPHAHTOB OCYIIECTBIICHHUS
COECIMHEHUH a3eTUANHUIIALIETUICHA B COOTBETCTBUH CO CXEMOM CHHTe3a 12, npuBeAeHHON

HIXKE.
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Cxema 12
A. Cunmes mpem-06ymun-3-smunui-3-2uopokcuazemuoun-1-kapboxcunama
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Cxema 13

PacrBop (Tpumeruncunmi)auermiena 1302 (0,71 r, 1,00 mi, 6,28 mmonsb, 1,1 3kB.) B
terparuapodypane (30 M) oxnaxnanu 1o -78 °C u nodasnsimu Oyruumaruid (2,51 vt 2,5 M
pacTBOpa B rekcane, 6,28 mmodb, 1,1 5kB.) 1obaBIsLN MO KarisiM. PeakuoHHYIO CMECh
nepemernnBany npu -78 °C B Teuenue 1 yaca nepen nodasienuem Boc-azernaurona 1300 (0,98
r, 5,71 MmMmonb, 1,0 5kB.). PeakimoOHHYIO CMecCh TiepeMelTuBain npu temmneparype ot -78 °C no
KOMHATHOH TeMriepatypsrl B Teuerne 20 yacos nepen ramenneM nytem nodasienns NH4Cl (20

mi1). Peakunonnyro cmech pacnpenesnsiin mexxay EtOAc (100 mim) u NH 4Cl-Boma (1:1, 100 mn).
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Opranudeckuie CJIOM MPOMBIBAIIH CoyieBbIM pacTBOpoM (100 mi), cymmmm (NaxSO4) u
KOHIIEHTPUPOBAJIH MIPU NOHUKEHHOM JaBIICHHH.

Ocrarok, conepxxamuii 1304, pacrBopsutu B Terparunpodypane (30 Mi1) 1 OXJaxxgani 10
0 °C nepen nodasnenuem Tpurnapara gropuna rerpadbyrmnammonwus (1,80 r, 5,71 mmons, 1,0
9KB.). Peakumonnyro cmech nepemernmbaiu pu 0 °C B TedeHne 3 4yacoB repea 100aBICHHEM
NH4ClI (20 min). Peakunonnyto cmech pacnpenensiia mexxay EtOAc (100 mur) u NH 4Cl-Boga
(1:1, 100 mu). Oprannueckue ciou npombiaiu NH4Cl (100 min) u coneBsim pactBopom (100
mit), ey (NaxSO4) 1 KOHIEHTPUPOBAJIH MTPH MOHUKEHHOM JIaBJICHUH ¢ nosryueHueM 1306 B
Bujie Onenno-xenroro macna. 'H SIMP (400 MI'u, CDCls) § 4,20 (2H, ax, J 9,0, 1,0 T'y, 2H
azerunun H-2, H-4), 4,02 (2H, nn, J 9,0, 1,0 I'u, 2H azerunun H- 2, H-4), 2,68 (1H, ¢, CCH),
1,44 (9H, ¢, C(CHs)3).

B. O6pazosanue (5)-3-rugpokcu-3-((5-metnn-4-okco-3-(4-

(deHokcunmukomuHamMu0)-2,3,4,5-rerparuapodenso[b][ 1,4]okcazenun-7-
WJT)3TUHWIT)a3eTH U H- | -kapOokcunarta

QN 0 A=
. \ 7/
/@[Q"NH Ho _# NQ 0
e MR AL
N

1312 Bod 1314

Hobassuiu aumerundopmamun (3,0 min) k cmecu Opomokcobenzokcazanuna 1312 (0,141
r, 0,301 mmons, 1,0 5kB.) u mpem- OyTUI-3-3THHII-3-THAPOKCHA3ETUIUH- | -kapOokcuaTa 1306
(0,089 T, 4,52 mmonb, 1,5 sxB.) u noguna meau (0,006 r, 0,030 mmonb, 0,1 3kB.). PeakiinonHyro
CMeCh Jiera3upoBaiu 0apOOTHPOBAHUEM apPTOHA B T€UEHUE MSATH MUHYT. JloOaBisuiu
tpusTrinamud (0,21 mi, 1,506 mMonb, 5,0 3kB.) ¢ 0Opa3oBaHHEM MMPO3PAYHOTO PACTBOPA, K
KoTopomy nobasiisiiu Terpakuc(rpudenmwidochun)namnaauii (0,017 r, 0,015 mmoss, 0,05 3kB.).
IMonyuancst Kopu4HEBBIN pacTBOP, KOTOPHIHN HarpeBau 10 80 °C B TeueHue 6 4acoB.
Peakunonnyo cMech oxnakaanu u pacrnpenessuii Mexay EtOAc (50 mur) u Bonoii (50 min).
Opranudeckuie CJIOHM MPOMBIBAJIN COJIEBBIM pacTBOpoM (50 mir), Bomoii (50 M) U coeBbIM
pactBopoM (50 mu), cymmmu (NaxSO4) v KOHIEHTPUPOBAIU TIPU MOHMKEHHOM JaBJICHUU.
KXCH (30—>80% EtOAc-rekcan) naBana ucxonusiii marepuai (0,050 r) u coenunenune 1314
(0,090 , 51%); 'H SIMP (400 MI', CDCl 3, § 8,87 (1H, 1, J 7,5 T, NH), 8,43 (1H, 1, J 5,5 T'wy,
pyH-6), 7,61 (1H, n, J 2,5 T'u, pyH-3), 7,44-7,39 (2H, m, 2H C¢Hs), 7,31-728 (2H, m,
okcobensokcaszamun H-6, H-8), 7,27-7,23 (1H, m, 1H C¢Hs), 7,15 (1H, n, J 9,0 I'y,
okcobensokcaszamun H-9), 7,08-7,06 (2H, m, 2H Cs H 5y, 6,94 (1H, nn, J 5,5, 2,5 T', pyH-5),
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5,05 (1H, nr, J 11,5, 7,5 ', okcobenszokcazanun H-3), 4,69 (1H, ax, J 9,5, 7,5 ', 1H
okcobensokcazammua H-2), 4,31 (1H, nn, J 11,0, 9,5 'y, 1H okcobenszokcazanun H-2), 4,29-4,26
(2H, m, 2H azerununa H-2, H-4), 4,12-4,09 (2H, m, 2H aserununa H-2, H-4), 3,42 (3H, c,
NCH3), 1,45 (9H, ¢, C(CH3)3); m/z: 585 [M +H] 7, 529 [M + H - C4sHs]", 485 [M + H - C4Hs -
CO2]".

C. S)-N-(7-((3-euopoxcuazemuoun-3-un)smunun)-5-memun-4-oxco-2, 3,4,5-

mempaeuopoodensofb][ 1,4 |oxcazenun-3-un)-4-ghenoxcunuxonrunamuo

- \_/ QI'NH

1*NH

XQ 2oty /Q A
N N

/ H
Boc 1316 1318

XnopucTeit Bogopox (0,12 mn 4M pactBopa B auokcane, 0,462 Mmonsb, 3,0 3kB.)
nobasnsiin Kk pactBopy Boc-3amuimennoro azetuauna 1316 (0,090 r, 0,154 mmosb, 1,0 5kB.) B
stunauerare (1,5 M) mpu KOMHATHOH TeMnepaTtype. PeakioHHY0 cMech IepeMeInnBaIi py
KOMHATHOM TeMneparype B TeueHue 6 yacoB. JI00aBIsUTH JOMOTHUTENIBHOE KOJINYECTBO
xyopuctoro Bogopoza (0,12 mn 4M pactBopa B arokcane, 0,462 MModb, 3,0 5KB.), U
PEAKLIMOHHYK CMECh NTEPEMELINBANIY €11le B TeUeHHUEe 16 4acoB nepea KOHLEHTpaluuei npu
noHwkeHHOM naBiennn. Ocrarok pacnpenensuin mexxay EtOAc (30 mn) u NaHCOs3 (30 mu).
Bonnyto dasy skcrparuposaiu EtOAc (30 mu) u CH2Clz (3 x 30 mut). OObenrHeHHBIE
opranuueckue ciou cymrmii (Na2SO4) ¥ KOHLIEHTPUPOBAIU NPU TTOHM)KEHHOM JIABJICHUH.
KXCI (0—>15% MeOH [NH3]-CH>Cl») naBana coequnenuie 1318 (0,026 r, 39%) B Bune 6enoro
tBepaoro BemecTsa; 'H SIMP (400 MI't, CDCls) § 8,86 (1H, a, J 7,0 I'u, NH), 8,43 (1H, 1, J 5,5
I'u, pyH-6), 7,61 (1H, 1, J 2,5 T'y, pyH -3), 7,43-7,39 (2H, m, 2H CsHs), 7,31-7,29 (2H, m,
okcobensokcasanun H-6, H-8), 7,27-7,22 (1H, m, 1H CeHs), 7,13 (1H, 1, J 8,0 'L,
okcobensokcazanud H-9), 7,08-7,05 (2H, m, 2H C¢Hs), 6,94 (1H, nx, J 5,5, 2,5 I'y, pyH-5), 5,03
(1H, nr, J 11,5, 7,5 ', okcobenszokcazanun H-3), 4,71 (1H, on, J 9,5, 7,5 Ty, 1H
okcobensokcaszamuu H-2), 4,30 (1H, nn, J 11,5, 9,5 'y, 1H okcobenszokcazanun H-2), 4,05 (2H,
n,J 9,0 I'u, 2H aserununa-2, H-4), 3,83 (2H, 1, J 9,5 I'n, 2H azerununa-2, H-4), 3,42 (3H, c,
NCH3); m/z: 485 [M + H]" (maiineno [M + H]", 485,1826, C27H24N4Os Tpebyer [M + H]*
485,1819).

D. S)-N-(7-((3-euopoxcu- 1-memunazemuoun-3-un)smunui)-5-vmemun-4-oxco-2,3,4,5-

mempaeuopoodensofb][ 1,4 |oxcazenun-3-un)-4-ghenokcunuxonunamuo
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Bonnslii pactBop dpopmanbaeruaa (0,005 mu 37% BogHoro pacrsopa, 0,071 mmons, 1,5
9KB.) nobasysun k aseruauHy 1320 (0,023 r, 0,048 mmonsb, 1,0 3xB.) B Meranose (0,5 m).
Peaxuuio ypaBHOBELINBAJIN NIPH KOMHATHON TEMIIEPATypeE B TEUEHHUE 15 MUHYT nepen
nobasnenneM Tpuarerokcuboprunpuna Harpus (0,015 r, 0,071 mmons, 1,5 sks.). ITocne
nepeMelInBaHys IPU KOMHATHON TeMIIepaType B TedeHue 45 MUHYT PEaKLIMOHHYIO CMECh
racuiu fobasneHneM cerserooii conu (1 mur). Cmech nepememuBany B TeueHne 1 qaca u
pacnpenesnsiin Mexxay NaHCOs (40 mun) u CH2Cl, (40 mun). Bonayro ¢a3y skcTparupoBaiu
CHClz (2 x 40 mi). O6benunenHble opranndeckue cinon cymmian (NaxSOq) u
KOHLeHTpUpoBanu npu noHwkeHHoM aasienun. JKXCJ (0—-15% MeOH [2M NH;3]-CHxCl»)
nasana coenunenue 1322 B Buze Genoro Teepaoro semectsa. | H IMP (400 MI'y, CDCI 3, §
8,86 (1H, 1, J 7,5 I'u, NH), 8,43 (1H, g, J 5,5 I'y, pyH-6), 7,61 (1H, 1, J 2,5 I'u, pyH-3), 7,43-
7,39 (2H, m, 2H C¢Hs), 7,32-7,29 (2H, M, okcoben3okcaszanun H-6, H-8), 7,27-7,23 (1H, m, 1H
CeHs), 7,13 (1H, n, J = 8,5 'y, okcobenzokcazanun H-9), 7,08-7,06 (2H, m, 2H Ce¢Hs), 6,94 (1H,
an, J5,5,2,5 'y, pyH-5), 5,02 (1H, ar, J 11,0, 7,5 I'u, okcobenszokcazanun H-3), 4,71 (1H, nn, J
9,5, 7,5 T'u, 1H okcobenszokcazanuna H-2), 4,30 (1H, an, J I'u, 11,5, 10,0 H
okcobensokcazanuna H-2), 3,70 (2H, w. n, J 9,5 ', 2H azetununa H-2, H-4), 3,44 (2H, 1, J 9,0
I'n, 2H aseruguna H-2, H-4), 3,41 (3H, ¢, CONCH3), 2,43 (3H, ¢, NCH3); m/z: 499 [M + H]"
(maiineno [M + H]", 499,1988, C2sH2sN4Os tpebyer [M + H]™ 499,1976).

L. Omopuposanue mpem-6ymun-(S)-3-¢pmop-3-((5-memun-4-oxco-3-(4-
Genokcunurxorunamuoo)-2, 3,4, 5-mempacuopoodenso[b][ 1,4 ]oxcazenun- 7-

un)smunu)azemuoun-1-xapooxcurama

o ) N= o 0) N=
2.% \_¢ Q.WH \_¢
A ¢} Pz 0
S e T VY 0 A Y
A !
Boc 1324 Boc 1326

K pactBopy mpem- 6ytun-(S)-3-runpoxcu-3-((5-metnin-4-okco-3-(4-
benokcunkonnHaMuo)-2,3,4,5-rerparunpodenso[ b][ 1,4]okcazenuH-7-mi)3 THHILI )a3eTHANH- | -
kapOokcunara 1324 (0,055 r, 0,094 mmons, 1,0 3xB.) B nuxaopmerane (1,0 mr) npu -78 °C mo

KarusiM pobasisim [Ouc(2-merokcuyTunamuHo) [rpudropun cepot (0,031 1, 0,026 M, 0,141
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MMOITb, 1,5 5kB.). Peakumonnyro cmech nepementnsany npu -78 °C B Teuenue 3 qacoB u mipu 0
°C B Teuenne 45 munyt nepen ramesueM NaHCOs (5 mur). PeakunonHayro cMech 100aBIsUTH K
NaHCOs3 (20 mun), u opranndeckue ciou skcrparuposaiu CH>Cly (3%20 mur). O0bequHeHHBIE
opranuueckue ciou cymru (NaxSO4) 1 KOHIEHTPUPOBAIH MPU MOHUKEHHOM JaBIICHUH C
nojiyueHueM coennHernst 1326 B Bune sxentoro Macia. CrIpoi MaTepuas HCIIOIb30BaN Oe3
ounctky; 'H SIMP (400 MI'u, CDCIs) 6 8,86 (1H, 1, J 7,5 Tu, NH), 8,44 (1H, 1, J 5,5 T'ny, pyH-
6), 7,61 (1H, n, J 2,5 T'u, pyH-3), 7,44-7,40 (2H, m, 2H CsH 5), 7,35-7,32 (2H, m,
okcobensokcasanud H-6, H-8), 7,27-7,24 (1H, m, 1H CeHs), 7,17 (1H, 1, J 9,0 I'L,
okcobensokcazanud H-9), 7,08-7,06 (2H, m, 2H C¢Hs), 6,95 (1H, nx, J 5,5, 2,5 I'u, pyH-5), 5,04
(1H, nr, J 11,0, 7,5 ', okcobensokcazanuu H-3), 4,72 (1H, on, J 9,5, 7,5 Ty, 1H
okcoben3okcazanuna H-2), 4,35-4,30 (5H, m, 1H okcobensokcazanuuaH-2, aserunun H-2, H-4),
3,44 (3H, ¢, NCH3), 1,47 (9H, ¢, C(CHs)3); F SIMP (380 MI'u, CDCls) § -141,4 (1, J 19,0 I');
m/z: 587 [M +H]", 531 [M + H - C4Hs]", 487 [M + H - C4Hs-CO2]".

IIpumep 17
B nanHOM mpuMepe mpemiokeH crnocod nonyueHust N -3aMerneHHoro-4-[ (apun)meTun|-

1 H-nupazon-1-kapOokcaMuoB MmyTeM 00pa30BaHuUs POMEKYTOYHOTO MUPa3o-1-

}*‘f\}/ j—h 4y HEE R

Tpubocras 1404

Hf‘%fﬁ I ff%ka ‘‘‘‘‘‘‘‘‘‘‘‘ - L«i}mg{ &jf"“vlr i-FroMEs, xaT. !’WM” A‘q j—é ’Y\N
WS ppi Ll G5 ol = R F}?’ -

W ”~
CH.CL, 5°C

1400 B0 BEOME. TEMI. 1402 0O EOME. TSN

kapOoHuIXIopHuaa corjacuo Cxeme 14.

Cxema 14

K nepemermuBaemoli rereporeHHol cmecu 4-[(apwn)merwn |- 1 H-mupasofa ruipoxaopuaa
1400 (1 5xB) u Tpudocrena (1,5 sx8) B CH2Cl (15 Mn/mMmonsb) B atMocdepe azota npu 0 °C
nobasinsim i-PrNEt (5-9 5xB.) B Teuenne Bpemenu (15 mun/mmonb). KpacHslil peakiuOHHBIH
pactsop nepemernusany pu 0 °C B Teuenue 1 4, HarpeBanu 10 KOMHATHOI TemnepaTypsbl (2 1),
anammzupoBanu 4-[(apun)merun]-1H-mupazon ¢ nomorbio JKX/MC 1 KOHLIEHTPUPOBAJIH
nocyxa ¢ noayaenuem 1402. KpacHblii nonyTBepaplii KOHIEHTpAT 10o0aBisuii k 1404 win
COOTBETCTBYIOIEeMY amuHy Wi ero coiu (1 3kB.) u DMAP (0,1 3kB.) u oxJjiasknanu Ha OaHe co
apaoM B atMocdepe azora. B kondy nodasmsuim CH>Cl, (15 Mir/MMore), mepeMenuBaiv B
Te4YeHue 15 MUH, U KpacHbIN pacTBOp MpH nepemernnBannu odpadareiBanu i-ProNEt (5-9 5kB.) B
TedyeHue BpeMenu (15 mun/Mmons). Jlensnyro OaHro ynamsum yepe3 1 "ac u naBanu
PEaKLIMOHHOMY PacTBOPY HAarpeThesi 10 KOMHATHOH Temneparypsl. [Tocne ananusa xona

peaKIu peaKIHOHHBINA PACTBOP KOHLEHTPUPOBAIIU A0CYXa, pa30aByIsiid BOAOW U MPOBOIUIIH
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sKCTpakuuoHHYI0 00padoTky mudo EtOAc, mubo CH>Cly. Ouncrka kojoHOUHOH (irer-
xpomarorpadueii Ha CUIMKarese HEOUUIIEHHOTO KOHLIEHTpaTa fajia Tpedyemyro N -

3aMereHHy0-4-[(apun)mernn]-/ H-nupazon-1-kapoonosyro kucioty 1406 (Bexon: 20-75%).

IIpumep 18
B manHOM mpumepe npemioxkeH crnocod nonyueHus N -3aMerneHHbIX -4-[ (apui)MeTu |-

1 H-nupazon-1-xapbokcaMuos myTeM 00pa3oBaHUs MIPOMEKYTOUHOTO U30UAHATA COTIACHO

Cxeme 15.
S A
R T : R n H=ol
LS T PO U IR, g O
"@\ }—wz e P . {T ,f—” cap | FPrNELERT.DNVAP J}— r?v_u»]/w
et CHy 0, 0 %0 CHLC B s
CHsCh. §°C
1400 00 BOWH. T2MI. | 1422 10 KOME. TEM. 1486

Cxema 15

i-Pr2NEt (10-15 5kB.) B Teuenue Bpemenu (20 MUH/MMOJIb) TOOABIISLTH K
NepeMeLInBaeMON reTepOreHHoN cMecu coennHenust 1420 uam ero COOTBETCTBYIOIIETO aMUHA,
wnu ero conu (1 5kB.) u Tpudocrena (2,3 sxB.) B CH2Cl» (15 mi/mMmons) B aTMochepe a3ota pu
0 °C. BnemHo-kenThlil peakiMOHHbIH pacTBop nepememusanu npu 0 °C B Teuenue 1 u,
HarpeBaj 0 KOMHATHOW TeMrepaTyphl (2 Yaca), aHaTM3UPOBAJIH COOTBETCTBYIOIINIA PaCXO.
amuHa ¢ nomobio JKX/MC u koHIeHTprpoBaiu Aocyxa. K kpaCHOMY Moy TBEpAOMY
KOHIIEHTPATy, coaepskaiiemMy coequnenue 1422 nodasunu 4-[(apun)merun |-/ H-nupazona
runpoxiopun 1424 (0,9 sxB) u DMAP (0,1 5kB) u oxnaskaainu Ha 6aHe co JIbAOM B aTMochepe
azora. B koi0y nobasnsiu CHxCl (15 Mit/MMoib), mepeMeInnBaiy B TeueHue 15 MUHYT, U
nepeMelnBaeMblii KpacHbIH pacTBop oOpadaTeiBaiu i-PraNEt (10-15 5kB.) ¢ TeueHHeM BpeMeH!
(15 muna/mMmostb). Jlensuyro OaHro ynasum 4epe3 1 4ac, v peaklIMOHHOMY PacTBOPY JaBaJIH
HArpPeThCs 10 KOMHATHOH Temriepatypsl (6—8 yacos). [Tocie aHam3a x0a peakMOHHbIH
pPacTBOP KOHLIEHTPUPOBAJIU 10CYXa, pa30aBIIsI BOAOH M MPOBOJUIH SKCTPAKIIUOHHYIO
obpadotky ¢ ucnonszopanueM oo EtOAc, mu6o CH>Cly. Ouuncrka KOJIOHOYHOH (hJier-
Xpomarorpaduu Ha CHIIMKarese Mmojy4eHHOr0 HEOYHIIIEHHOTO MMPOAYKTA J1ajia TpeOyemblii N-

3aMerieHHbli-4-[ (apun)meTun |-/ H-mupason-1-kapbokcamun 1426 (Berxon: 19-73%).
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IIpumep 19
B nanHOM mpuMepe nmpemiokeH crocod MoydeH:si BApDHAHTOB OCYIIECTBIICHHUS
PaCKpPBITHIX AJIKUHUJI3AMELIEHHBIX COeANHEHUH coraacHo Cxeme 16.

A

R 4 A a2
. ﬂmﬁ Cul, Pd{PPhaly,
B M e MHEty \\ﬂ * = AF
oy ;f,v—i*{::j — bt j
V ] (] AnIE4
1440 75 °C 1444
Cxema 16

Uepes nepemernnBaeMslii pactop apuiranorenuna 1440 (1 sxs.) u Cul (0,1-0,2 3xB.),
Pd(PPhs)4 (0,05-0,1 5kB.) B cyxom MDA (3—4 mi/mMmonb) B TedeHue 3 MUHYT OapOoTHpOBaIn
a30T B cocyze. 3aTeM K TEMHOMY peakLHOoHHOMY pacTBopy nodasysiiu NEt; (10 5kB.) ¢
MOCJIEYIOLIMM OBICTPbIM A00aBIEHHEM COOTBETCTBYoIIEro ankuHa 1442 (1,5-3 skB.). Azor
0apOOTUPYIOT Uepe3 PeakUOHHYIO CMECh B TEUEHHE 2 MUHYT, COCY 3aKPbIBAJH, U
peakLHOHHYI0 cMech nepementnsany npu 70—75 °C B reuenue 5—6 qacoB. TeMHbIi
PEaKLIMOHHBIHN PacTBOP KOHLIEHTPUPOBAIU AOCYXa MOCJIE aHAIN3a XO/a PEAKLIMU C TOMOLIBIO
anammza JKX/MC. HeouniueHHbIH ocTaToOK pa3daBisuIH JEeIsTHON BOOH, oOpadaTbiBain
YIBTPa3BYKOM, M CYCIIEH3HIO HATPEBAIN 10 KOMHATHOH TemriepaTypsl. [lonyuennoe
cepoe/TeMHOe TBePAOe BEIECTBO COOMpPANU (PHIIbTPOBAHHEM, CYIIUIH OTCACHIBAHUEM,
pactBopsuiu B TT'® (20 mn), punbTpoBaiu uepes cioii celite®/cunukaresib u CJIOW MPOMBIBAIN
TI'®. TTocne kKOHUEHTPHUPOBAHUS (PHIIbTPaTa HEOYHINEHHBIN MaTepHaT OUUINATH (HIIA1I-

xpomarorpadueli ¢ mosyuyeHrneM aKHHWI3aMeIeHHbIX aHaioros 1444 (Bexon: 25-69%).

IIpumep 20
B nanHOM mpuMepe MpemiokeH Croco0d MOTyYeH s PACKPBITHIX BAPHAHTOB
oCyInecTBIeHUs coenrHeHu 4-[(apun)mernn |-1H-nupasona corinacHo Cxeme 17.

,,>< o A

1452

oo, o ¥Phos-Pd-G2 SN e
wog Wﬁj Koty \.é; e 4.0M HC! & 1,4-guomcare MM j
/)Lg T : e — . W= nHCl

1 4-meowean 4, f,, EOMH. TEMIT
1450 vs e 10 1454 CHCly 1456
Cxema 17

[TepemernnBaeMyr0 CMeCh MTUHAKOJIOBOTO 3¢upa 1-boc-mupa3on-4-60pOHOBOM KUCIOTHI
1450 (1 mmonb), (xopmeriu)apeHa/rereroapena (1,3 mmons) 1452, XPhos-Pd-G2 (0,05 mmob)
u K>CO;3 (3—4 mmonb) B 1,4-nuokcane:H>O (9:1, 10 Mmi/MMOIB) Aera3supoBaid BBICOKIM
BAKYYMOM U OOpaTHO MPOIyBaH aprOHOM B OaJIJIOHE TpeMsl LIUKJIaMHU B TeueHue 5—10 MUHYT u

narpesanu npu 70-75 °C B Teyenue 2-6 yacos. Peaki[MOHHYIO CMeCh OXJIaKIaIM U
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KOHLIEHTpUpoBaiu pocyxa. Heounmennsiii ocratok pasdasmsiimm EtOAc (mmu CH2Cly), Bopoti u
HachimeHHbIM BOH. NaxCO3 (6 mu/mMmone). OTaensii OpraHudecKuil CJIOH, U 3KCTParupoBaiu
BoxHbIH cioit EtOAc (mmn CH2Clz). O0bpenuHeHHbIE OpraHUueCcKUe CJIOU IPOMBIBAJIN BOJH.
NaCl, nepemermuanu Hax 6e3sogabM NaxSO4 u punsTpoBau yepes celite®. [Tocne
KOHLIEHTPUPOBAHUs (PUIbTPaTa, HEOUUILICHHBIH MPOAYKT OYULIAIN C TOMOIIBIO0 XpoMaTorpadun
Ha CHJIMKAareJe ¢ mojy4eHueM TpeT-0ytui-4-[ (apwn)mern |-/ H-nupaso-1-kapOoHOBOH
KucioThl (Bbxon 49-85%) 1454. 4,0 N HCI B 1,4-nuokcane (5—7 3kB.) nobaBusim K
nepemennBaeMomy pacteopy 4-[(apun)mernn|-/H-mupaszona (1 sxB) B8 CH2Clz (3—6 mu/mmonnb)
IpY KOMHATHOH TeMIiepaType. PeakinoHHyI0 CMeCh NepeMeInBaIn A0 U3PACXOAOBAHUS TPET-
Oytun-4-[(apun)merun]-/ H-nupazon- 1 -kapOOHOBOM KHCIOTHI U KOHLIEHTPUPOBAIU TOCYXA.
HeouninenHoe TBeproe BeliecTBo obpadareiBanu yubTpasBykoMm B EtOAc (6—7 mi/MMonb),
¢unbTpoBany, npoMbiBanu EtOAc Ha BOpOHKE U CYIINIIM OTCAChIBAHUEM B T€UEHHE KOPOTKOTO
BpeMeHu. Takum 00pa3oM, coOpaHHOE BBICYIIEHHOE HAIOJIOBUHY TBEPIOE BEIECTBO
JOTIOJTHUTEIIBHO CYIIMIA B BBICOKOM BaKyyMe U IOJIy4aJld B BUJI€ TUAPAXJIOPUAHON cou 4-
[(apun)merun]-/H-nupazona 1456 (80-98%) u ucrnonb30Bajy Ha Clienyromei craanu 6e3

JOTIOJTHUTEIbHON OUUCTKH (ducToTa >95%).

Hpumep 21
B nanHoM npumepe npemsioxkeH odumuii crocod nonydenus (S)-N-(5-merun-7-(3-metu-

3-mopdoanaoOyT-1-uH-1-1m1)-4-0KCc0-2,3,4,5-TeTparuapodensolb][ 1,4]okcazenun-3-mi)-4-

¢denokcunmukomuHamua (I-206), kak nzodpaxeno va Cxeme 18.

Q N=—
0, N= Q O
Jeot 1 IR SN Gt e
Br /N o OPh }ﬁ K/N = ;\l 5

1800 1802 1-206
Cxema 18

(8)-N-(5-Merun-7-(3-metun-3-mopdoarnaody- 1 -un-1-mn)-4-okco-2,3,4,5-
teTparuapodenso[b][ 1,4]Jokcazenun-3-nin)-4-perokcunukomuaamun (1-206): k pacteopy (S)-N-
(7-6pom-5-metuin-4-okco-2,3,4,5-rerparunpodenso[b][ 1,4]okcazenun-3-min)-4-
¢denokcunmukomuHamuga 1800 (46,8 mr, 0,1 Mmonb), 4-(2-metunOyT-3-uH-2-un)mMopdonnHa
1802 (30,6 mr, 0,2 mmogs), Cul (1,9 mr, 0,01 mmonb) u Pd(PPhs)s (11,6 mr, 0,01 Mmoub) B
6essogaoM JIM®DA (1 mi), nobassimu TpusTHiamuH (40,5 mr, 56 Mk, 0,4 MMOIb).
PeakunoHHBIH pacTBOP MPOAYBAIHN a30TOM B Te€UeHHE | MUHYTBI, T€pPMETH3UPOBAIN U HArPEBAIH
npu 70 °C B Teuenune 16 yacoB. PeakIIMOHHBIN pacTBOP OXJIaXkAalu 1O TEMIIepaTypbl
OKpy>Karomei cpenbl 1 pasdasisuu stusaneraroM (100 mur). PacTBop mpoMbIBaiiu CONEBBIM
pactBopoM (20 mut), cymuiiu Hax O€3BOAHBIM CYJIb(aTOM Maraus, (GPUIbTPOBAIH U
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KOHLIEHTPHUPOBAJIM NIPU TIOHMKEHHOM JaBiieHnH. [1oyueHHbIH OCTaTOK OYHINAIH
xpomarorpadueli Ha CHIMKarene ¢ UCIOIb30BaHueM rpaauenTa ot 0 1o 100% sTunanerara B
rekcade. JKenaempre ppakuny 0OBEIMHSIN U KOHIEHTPUPOBAIH NPU TIOHIKEHHOM JIaBJICHHUH.
IonyueHHsIi TPOAYKT OBUT HEXOCTATOYHO YUCTBIM M JOTIOJIHUTEIBHO OYHIIAHN C TOMOIIBIO
obpawmenHo-(pazHoit BOYKX ¢ ucnonb3oBanueM rpaauenta ot 15 go 65% aneronutpuiia B BOJE,
3abydepennoii 0,1% mypasbuHOM KucioToi. JKenaemble Gppakiiuu 0ObeIUHSITH, Pa30aBisuTd
STHJIALIETATOM, IPOMBIBAJIN HACHIIIEHHBIM PACTBOPOM I'HAPOKapOOHaTa HATPHSI, COJIEBBIM
pPacTBOPOM, CYIIMUJIN Ha/ O€3BOIHBIM CYJIb()aTOM Maraus, GUIbTPOBAIN M KOHLIEHTPHPOBAJIH
IpY TIOHM>KEHHOM AaBiieHnH. [lonydeHHOoe TBepioe BeIECTBO PaCTBOPSUIN B CMECH
aneroHuTpuia u Boasl (1/1) u nuodpunusuposanu ¢ nonyderueM (5)-N-(5-metun-7-(3-merun-3-
MopdonnHoOyT-1-nH-1-1m)-4-okco-2,3,4,5-rerparunpodenso[ b][ 1,4 ]Jokcazenun-3-um)-4-

(penoxcunukoauHamuna 1-206 (27,9 mr, 52%) B Bune nensl 6esioro usera; m/z - 541,1 [M + H]".

IIpumep 22
B nanHOM npumepe npemioskeH o0muii cnocod nony4enus (S)-N-(7-((4-ruagpokceu-1,1-
AUOKcuaoTeTparuapo-2H-Truonupas-4-mn)3THHW)- S-MeTUI-4-0Kkc0-2,3,4, 5-
terparunpodens3o[b][1,4]Jokcazenun-3-mn)-4-penokcunukonunamuna (1-207), kak n3o0paxxeHo

Ha Cxeme 19.

y o 3
2 o 7/ o QN= Ny
\ 7/
[%%] + =MgBr— + /[::]: ~INH _— OH = N OPh
Br OPh / o]
oo =

Cxema 19
4-Otunun-4-rugpokcurerparuapo-2H-ruonupana 1,1-auokcun 1904
K pacrBopy Terparunpo-4H-tuonupan-4-ona 1,1-guokcuna 1900 (741 mr, S Mmonb) B
6essogaoM TI'® (13 mur) mpu -78 °C nobasisiu pacTBop dSTHHHIAMAarHuHOpomuaa 1902 B TT'®
(12 mu, 0,5M, 6 mmonb). [TonyueHHBIH pacTBOp MEPEMEIINBAIH IPU JAHHOHW TEMIIEpaType B
TedeHue 90 MUHYT, 3aT€M HArpeBaJH A0 TEMIIEPATYPhl OKpYIKarole cpeasl. PacTBop cHOBa
oxyaxaanu 1o -78 °C u 1oOaBnsIN HACBIIIEHHBIA BOIHBINA PACTBOP XJIOpUAa aMMOHHUS (40 mi).
PactBop skcrparuposanu stunaneratoM (2 x 100 mir). OObeIHEHHBII OPraHUYECKHHA CIIOM
NPOMBIBAJI HACHIIEHHBIM BOAHBIM PacTBOPOM Xyiopuaa aMmmMonust (30 mit X 2), COEeBBIM
pactBopoM (30 mut), cymmiiu Hax OE3BOAHBIM CYJIb(aTOM Maraus, (GPUIbTPOBAIH U
KOHLIEHTPUPOBAJIH NIPU TIOHMKEHHOM J1aBlieHnH. K moyueHHOMY TBEPIOMY BELIECTBY

n00aBISIIN ANKJIOPMETaH, YACTHYHO OCAXKIAJIM TBEPOE BEIIECTBO U pribTpoBaiu. TBepaoe

-203 -



BEIECTBO COXPAHSUIH, a PUIBTPAT JOMOJHUTEIHHO KOHLEHTPHUPOBAIU MPH MOHIKEHHOM
naByieHNH. J{OTOTHUTENBHO OCAXKAATIH TBEPAOE BEIIECTBO, (PUIIBTPOBAIN U TPOMBIBAIIH
HEOOJNIBIINM KOJIMYECTBOM AnxjopMeTaHa. OObeIMHEHHOE TBEPIOE BEIIECTBO CYLIMIIN C
noJy4eHueM 4-stuHmn-4-ruapokcurerparunpo-2H-tnonmpana 1,1-quokcuna 1904 (492 wr,
56%) B BUzE OEIOT0 TBEPAOTrO BEIIECTBA.
(8)-N-(7-((4-runpokcu-1,1-nuokcunorerparuapo-2H-rruonupan-4-ui )3 THHUI )-S5 -METHII-
4-oxco-2,3,4,5-rerparunpodenso[b][1,4]okcazenun-3-un)-4-penokcunukonusamuy (1-207)
K pactBopy (5)-N-(7-6pom-5-metun-4-okco-2,3,4,5-rerparunpoden3o[b][1,4]okcazenun-3-mi)-
4-penoxcunukonunamuna 1906 (46,8 mr, 0,1 Mmmons), 4-3TuHII-4-TUApOoKcUTeTparugpo-2H-
tuonmpana 1,1-guokcuma 1904 (34,8 mr, 0,2 mmous), Cul (1,9 mr, 0,01 mmonb) u Pd(PPhs)s
(11,6 mr, 0,01 mmouib) B 6e3BoHOM JIM®A (1 Mut) mobassmu TpusTriiamuH (40,5 mr, 56 MK,
0,4 MMoJIb). PeakiinoHHbIN pacTBOpP MPOAYBAIN a30TOM B T€YEHHE | MUHYTBI, 3aT€M
repMmetusnposaiu u Harpesaiu npu 70 °C B Teuenue 16 yacos. PeakiuoHHBIN pacTBOp
OXJIAXKIAJIH JI0 TEMITEPATYPbl OKpYKaroIei cpenbl u pa3dasisuiu sTwianeratom (100 m).
PacTBOp mpombIBasiu cosieBbIM pacTBOpoM (20 mit), Cyrmiu Haa O€3BOIHBIM CYJIb(haToM
Marausi, pUIbTPOBAN U KOHLEHTPUPOBAIIN ITPH OHMKEHHOM JiaBjieHuH. [lonydeHHbIi OCTaToK
OYMIIAIK XpoMaTorpaduei Ha CHIIMKarese ¢ UCIoyb30BaHneM rpaguenta ot 0 no 50% aueroHa
B rekcane. JKenaembie Gppakunu oObEAMHSIN U KOHLIEHTPUPOBAIU MTPU MOHWKEHHOM JIaBJICHUU
¢ nonyueHueM (S)-N-(7-((4-runpokcu-1,1-nuokcunorerparuapo-2H-tunonupan-4-un)3 THHUI)-5-
MeTHI-4- 0KCc0-2,3,4,5-reTparuapoden3o[b][ 1,4]okcazenun-3-un)-4-penokcunukoauHamuaa (I-

207) (51 mr, 91%) B BUzE Genoro TBepaOro BemecTsa; m/z: 562,1 [M + H]".

IIpumep 23
B nanHom npumepe npemioxkeH odmuii crocod nonydenus (S)-N-(7-((3-rugpokcu-1,1-
IVOKCUAOTHETAH-3-1J1)3THHII )-S-MeTHII-4-0KkCc0-2,3,4,5-Trerparunpodenso[ b][ 1,4]okcazenun-3-

wn)-4-penoxcunmkonnnamuaa (1-209), kak m3obpaxkeno Ha Cxeme 20.
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Cxema 20

3-((Tpumeruncunun)3TuHUI ) THETAH-3-01 (2004): K pacTBOPY 3THHUITPUMETHIICHIIAHA
2002 (1,461, 2,1 mi, 14,8 mmonb) B 6e3BogroM TI'® (33 mun) mpu -78 °C nobassimn H-BuLi
(6,6 mi, 2,5 M B rekcane, 16,5 MMouib) o karuisiMm B Tedenue 20 MUHyT. PeakiioHHbIH pacTBOp
nepeMelIBaIi IPU JTaHHON TeMIlepaType B TeueHue 5 MUHYT, 3aTeM Harpesasu 110 -20 °C u
cHOBa oxyaxaanu 1o -78 °C. JloGasnsiim no kamisiM B TedeHre 10 MUHYT pacTBOp THETAH-3-OHA
2000 (1,02 1, 11,3 mmounb) B 6e3BogHOM TI'® (5 Mi1), ¥ peakIMOHHYIO CMECH TepEMEIITNBATN
IIPYU TaHHOM TeMIiepaTtype B TeueHue 90 MUHYT, 3aT€M HarpeBajid A0 TEMIIepaTypbl
okpyskarotel cpenpl. Jlobassiiu coneBoit pactBop (40 mi). PacTBop s3kcTparupoBaiu
stunaneratoM (2 x 60 mir). OpraHuveckuii Clioi OObEANHSIN, CYILIMIN Hal O€3BOIHBIM
cynbdaTrom Maraus, GHIBTPOBAIN U KOHLEHTPUPOBAJIH MPH MOHKEHHOM JaBJICHUH C
noJy4eHueM 3-((TpUMETHIICHITIIT )3 TUHIUT ) THeTaH-3-051a 2004 (2,02 1, 96%) B BUAEe KOPUIHEBOTO
TBEPIOTrO BEIIECTBA, KOTOPOE HEMOCPEACTBEHHO UCTIONB30BAIH Ha Clenyromei craauu 6e3
OYHUCTKH.

3-I'mapoxcu-3-((Tpumernicunmi)>TuHm ) tuetana 1, 1-aguokenn 11 u 3-ruppokcu-3-
((rpumermncunmn)aTuamI)THETaHa 1-0kcua 2008: K pactBopy 3-
((TpumeTHCHINI )3 TUHIIT)THETAaH-3-001a 2004 (1,54 1, 8,27 MMOJIB) B 0€3BOAHOM TUXJIOPMETAHE
(80 mur) mpu 0 °C nobGasnsimu M-XIIBK (4,08 1, 77%, 18,19 Mmoib). 3aTeM MONyUYeHHBIH pacTBOP
NepeMeIINBaIH MIPH TEMITEPAType OKPYKaroIIel cpenbl B TeueHue 2 yacos. Jlodassu Bomay (50
MJT), ¥ OTAEJISUTH OPTaHUYECKUH clIoi. BOomHBIN ol 3KCTparupoBain quxjiopMeTaHoM (2 x 80
mi1). OObeAMHEHHBINH OPTaHUYECKUH CIIOH MPOMBIBAJIN MOJYHACHIIEHHBIM PACTBOPOM
kapOoHaTa Hatpus (2 X 50 M), HACHIIIEHHBIM PacTBOPOM ruzpokapboHara HaTpust (50 mn),
COJIEBBIM pacTBOPOM (2 x 50 mi1), Cymwin Hax 0e3BOIHBIM CyJIb()aTOM MarHusi, GUIBTPOBAN U
KOHLIEHTPHUPOBAJIM NIPU TIOHM)KEHHOM JaBiieHnH. [1oyueHHbIH OCTaTOK OYHINAIH
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xpomarorpadueli Ha CUIMKarene ¢ UCIOIb30BaHUEM rpaauenTa ot 0 1o 70% s>Tunanerara B
rekcane. JKenaempre ppakuny oOBEIUHITN U KOHIEHTPUPOBAJIH TP MOHM)KEHHOM JIaBJICHUH C
NOJIy4eHUEM 3-TUAPOKCH-3~((TpUMETHIICHIIN )3 THHUI)THeTaHa 1,1-anokcuna 2006 (1,57,
87%) B BUze 0OEJIOT0 TBEPAOTO BEIECTBA U 3-TUAPOKCH-3 ~(( TPUMETHIICHIIIT )3 THHILT ) THEeTaHa |-
okcuzma 2008 (130 wmr, 11%) B Buze 6enoro TBepAOro BELIECTBA.
3-Orunun-3-ruapokcutueras-1-oxkenn 2010: K pactsopy 3-runpoxcu-3-
((rpumermncunun)aTuHUI)THETaHA 1-0Kcuaa 2008: (125 mr, 0,57 mmors) B 6e3BogHOoM TI' D (6
mi) ipu 0 °C no6Gasnsimun TBAF (0,58 mut, 1,0M B TT'®, 0,58 mmons). [TonyueHHsIi pacTBOp
nepeMeLInBaIi Py 1aHHOU Temriepatype B TeueHue 10 munyT. Jlobasnsnu Boay (20 min) u
stunauerat (100 mi). OpraHndeckuii CIOHM OTAENSIH, TPOMBIBAIN COJIEBBIM PacTBOpOM (2 X 15
MJ1), CyLIHIIN HaJ, 0€3BOAHBIM CyJIb(haTOM MarHus, GUIbTPOBAIN U KOHLIEHTPUPOBAIN IIPU
NOHM)XEHHOM fAaBiieHUH. [1oydeHHbIi OCTaTOK OYUINAIU XpoMaTorpadueil Ha CHUITuKarese ¢
ucronp3oBanueM rpaauenta ot 0 1o 100% stunanerara B rexcane. XKenaemble Gppakuuu
00BbeANHANIN U KOHLIEHTPUPOBAJIN MPH MOHIKEHHOM JABJICHUH C TTOJyYeHHEM 3-3THHUII-3-
ruapokcutuetana 1-okcuna 2010 (15,9 mr, 19%) B Bune 6e0ro TBEpAOro BEIIECTBA.
(S)-N-(7-((3-runpoxcu-1-okcuaoTHETaH-3-1J1)3THHII )-S-MeThII-4-0kc0-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-min)-4-pernokcunukomuHamun (I-208): k pacteopy (S)-N-
(7-6pom-5-merui-4-okco-2,3,4,5-rerparunpodenso[b][ 1,4]okcazenun-3-mm)-4-
¢denokcunmukomuHamua 2012 (51 mr, 0,11 Mmounb), 3-3THHWI-3-TUAPOKCUTHETAHA |-OKCHIA
2010 (15,9 mr, 0,12 mmonb), Cul (2,0 mr, 0,011 mmonb) u Pd(PPhs)s (12,6 mr, 0,011 MMmoub) B
6essogHoM JIMDA (1 mu) nobasmsu TpusTHaMuH (44,1 mr, 61 Mk, 0,44 MMOJIB).
PeakunoHHBIH pacTBOP MPOAYBAIH a30TOM B T€YCHHE | MUHYTBI, 3aT€M I'€pMETU3UPOBATH U
Harpesanu ripu 70 °C B TeueHue 16 yacoB. PeakinoHHBII pacTBOP OXJIAKAAIU A0 TEMIIEPATYPHI
OKpy»Karomei cpeabl u pasdasisuu stusnaneratoM (100 mut). PacTBop mpoMbIBaiiu CONEBBIM
pactBopoM (20 mut), cymuiiu HaJl Oe3BOAHBIM CYJIb(aTOM Marausi, (PUIbTPOBAIH U
KOHLIEHTPHUPOBAJIM NIPU OHWKEHHOM AaBiieHnH. OCTaToOK OunInain Xpomarorpadueii Ha
CUJIMKaresie ¢ UCIoyib3oBaHueM rpaauenta ot 0 1o 70% aiieToHa B rekcaHe C MoJydeHHeM
JKEJIAEMOTO MPOAYKTA, KOTOPBIH HE ObLT TOCTATOYHO YUCTHIM, U JOTIOJHUTEbHO OUUINAIIH C
nomMo1eio obparmenHo-¢pasznot B2XKX ¢ ucrnonpzoBannem rpaguenta ot 25 no 75%
alleTOHUTPHJIA B BOAIE, 3a0ydepennoii 0,1% mypaBbuHO# kucnotoil. Xenaemsie ppaxum
o0benuHsIM, pa3dassum sTrnaneraroM (100 MiT), MPOMBIBAIN HACBILIEHHBIM PACTBOPOM
ruapoKapOOHaTa HATPUS, COJIEBBIM PACTBOPOM, CYLIHMIIN HaJ O€3BOIHBIM CYJIb()aToOM MarHus,
($UIbTPOBANIH U KOHLIEHTPUPOBAJIH MPH MOHWKEHHOM JaBiieHuH. [lonydenHoe TBepaoe
BEIECTBO PACTBOPSUIA B CMeCH aueToHUTpuia u Boael (1/1) n muodunusuposanu ¢ Noay4eHHEM
(8)-N-(7-((3-runpokcu-1-okcunoTueTaH-3 -1 )3 THHI )-5-MeTull- 4-0kco-2,3,4,5-
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terparuapodenso[b][1,4]okcazennn-3-un)-4-penokcunukomuHamuna [-208 (14,5 mr, 26%) B
BHIE TIEHbI Oenoro useTa; m/z: 518,1 [M +H]™.

(S)-N-(7-((3-ruppoxcu-1, 1 -THOKCUIOTHETAH-3 - 1JT)3 TUHII )-S5 -MeTHI-4-0KC0-2, 3,4, 5-
teTparunpodenso[b][ 1,4]okxcazenun-3-nn)-4-penokcunukonuaamun [-209: k pactBopy (5)-N-(7-
((3-ruppoxcu-1-okCcuaoTHEeTaH-3- 1 )3TUHIN )-S-MeTHI-4-0KCc0-2,3,4,5-
terparuapodenso[b][1,4]Jokcazennn-3-un)-4-penokcunukomunHamuna [-208 (11,3 mr, 0,022
mMMontb) B 6e3sogHoM puxiyopmerane (1 mur) mpu 0 °C nobasmsiu M-XIIBK (5 mr, 77%, 0,022
mMonb). [TonyueHHBIN pacTBOpP NMepeMeINBalIH IIPHU TEMIIEPATYPE OKPYIKAIOIIEH Cpenibl B
TeyeHne 2,5 yacos. J{Js ramenus peakuuu J00aBISLIN ABE Karuti Boabl. Bee pacTBoputenu
YIAJISUTN TIPU TIOHMKEHHOM NaBlieHUHd. [1oydeHHBIH OCTATOK OYHIIAIIH C ITOMOIIBIO
obpaweHHo-(pazHoi BOXKX ¢ ucnons3osanuem rpaauenta ot 20 go 80% aneroHuTpuiia B BOJE,
3a0ydepennoii 0,1% mypaBbuHO# krcaoToi. JKemaembie Gpakiyu 00beIUHSITH, pa30aBIIsII
stunaueraroM (100 Mit), MPOMBIBAIM HACHIIIEHHBIM PACTBOPOM THIPOKapOOHaTa HATPUS,
COJIEBBIM PAaCTBOPOM, CYIIMIIN HaJl O€3BOIHBIM CYJIb(GATOM MarHusi, GUIBTPOBAIN U
KOHLIEHTPUPOBAJIM NIPU NOHMXEHHOM AaBiieHHU. [TonyueHHOe TBepAOe BELECTBO PACTBOPSIIN B
cMecu auetonutpuia u Boasl (1/1) n muodpumisuposanu ¢ noayderuem (S)-N-(7-((3-rugpokcu-
1,1-muoKCUOOTHETAH-3-1JT)3THHUI )-5- MeTHI-4-0KC0-2,3,4,5-
teTparuapodenso[b][1,4]Jokcazenun-3-min)-4-penokcunukomunamuaa -209 (11 mr, 95%) B Bune

neHbl Genoro usera; m/z; 534,0 [M+1]".
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IIpumep 24
B nanHOoM npumepe npemioken oomui cnocod nomyuerus (S)-N-(5-metun-7-(3-meTnin-
3-(mupponuans-1-mn)oyt-1-nH-1-mn)-4-okxco-2,3,4,5-rerparunpodenso[b][ 1,4 ]Jokcazenun-3-mn)-

4-penoxcunukonuHamuza (1-210), kak nzodpakeHo Ha Cxeme 21.

(0] N— Q N=—
0 gl © w
CORL - 4G
Br ;\1 5 OPh & H G\l #Z }\‘ o Oph

2100 2102 2104 1-210
Cxema 21
(S)-N-(5-Metun-7-(3-metun-3-(nupponaunus- 1 -um)oyr- 1-us- 1 -ni)-4-okco-2,3,4,5-

teTparuapodenso[b][1,4]Jokcazenun-3-nn)-4-penokcunuxkonuaamun (1-210): pactsop (S)-N-(7-
Opom-5-metun-4-okco-2,3,4,5-rerparuapodenso[b][1,4]okcazenmn-3-mm)-4-
¢denoxcunmkonuHamuaa 2100 (46,8 mr, 0,1 mmonb), mupponunusa 2104 (107 mr, 124 Mk, 1,5
MMoJIb), kKapOoHara xamust (34,5 mr, 0,25 mmons), Cul (1,9 mr, 0,01 mmosns) u Pd(PPhs)s (11,6
mr, 0,01 mmonb) B 6e3BomHOM JIM®PA (1 MiT) mponyBajiy a30TOM B TeUeHHE | MUHYTBHL, a 3aTeM
nobasnsim 3-xy0p-3-metuinOyT-1-un 2102 (51,3 mr, 56 Mk, 0,5 MMoJib). PeakiinoHHbIiH cocyn
3axpbiBasu 1 Harpesaau npu 70 °C B TedeHue 16 qacoB. PeakLinOHHBIN pacTBOp OXJIAXKIANIU A0
TeMITEpaTypbl OKPY>KaroIei cpeabl U pazdasisutn sTinaneratoM (100 mir). PactBop mpomeiBanu
COJIEBBIM pacTBOpoM (20 mut), cymmiu Haj Oe3BOAHBIM CyJib(aTOM MarHusi, GUIbTPOBAIH U
KOHLIEHTPUPOBAJIM NIPU OHWKEHHOM AaBiieHHH. OCTaTOK ouuInain Xpomarorpadueii Ha
CHJTUKAreJse ¢ UCIOoIb30BaHueM rpaaueHTa ot 0 1o 5% MeTaHoja B AUXJIOPMETAHE,
3a0ydepennom 0,1% NHs. XKenaembie ¢ppakumu 0ObeIUHSITNA U KOHLIEHTPUPOBAH TTPH
NOHM)KEHHOM JAaBjieHUH. [101y4eHHbIN TPOAYKT PaCTBOPSIIM B CMECH AllETOHUTPUIIA H BOJBI
(1/1) n muopmmmsuposau ¢ noaydenueM (S)-N-(5-metmn-7-(3-merun-3-(mupponuaus- 1 -
wn)0OyT-1)-un-1-mn)-4-okco-2,3,4,5-rerparuapodenso[b][ 1,4 ]okcazenun-3-min)-4-
benokcunukonuuamuaa [-210 (28,7 mr, 55%) B Bune Oeoe meHUCTOE TBEPIOE BELIECTBO, M/Z:

5252 [M +HJ".

IIpumep 25
B nanHoM npumepe npemioxkeH odmuii criocod nmonydenus (S)-N-(7-(3-(1,1-
IHOKCUAOTHOMOP(OIUHO)-3-MeTHIOY T- 1 -uH- 1 -11)-5-MeTnn-4-okco-2,3,4,5-
terparuapodenso[b][1,4]okcazenun-3-mun)-4-penokcunukomuHamuna (1-211), kak u3006paskeHo

Ha Cxeme 22.
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Cxema 22

(S)-N-(7-(3-(1,1-muoxcunornomopdonnHo)-3-MeTuiOyT- 1 -uH- 1 -1i)-5-Me TrI-4-0KCO-
2,3,4,5-rerparunpobenso|b][1,4]okcazenun-3-mn)-4-¢penokcunukonuaamun (I-211): pacrsop
(8)-N-(7-6pom-5-meTmn-4-okco-2,3,4,5-rerparuapodbenso[b][ 1,4 Jokcazenun-3-mi)-4-
¢denokcunukomuHamuaa 2200 (46,8 mr, 0,1 Mmonb), THoMopdonuna 1,1-guokcuna 2204 (135
mr, 1 Mmonb), kaus kapOonara (34,5 mr, 0,25 mmons), Cul (1,9 mr, 0,01 mmons) u Pd(PPhs )4
(11,6 mr, 0,01 mmoznb) B 6e3BogroM JIM®PA (1 mu1) mpoayBanu a30TOM B TeUeHUE | MUHYTBHL, a
3ateM 100aBysu 3-xa0p-3-MeTunoyT-1-un 2202 (51,3 mr, 56 Mk, 0,5 Mmmonb). PeakiioHHbIi
cocyn 3akpbiBaiiu U Harpesanu npu 70 °C B TeueHue 16 yacoB. PeakinOHHbBIN pacTBOP
OXJIAXKIAJIH JI0 TEMITEPATYPbl OKpYKaroIiei cpenbl u pa3dasisuiu sTuwianeratom (100 m).
PacTBOp mpombIBasiu cosieBbIM pacTBOpoM (20 mit), Cymmiu Haa O€3BOIHBIM CYJIb(paToM
Marausi, pUIbTPOBAN U KOHLIEHTPUPOBAIIN ITPH OHMKEHHOM J1aBjieHuH. [1oydeHHbIi 0CTaToK
OYMIIAIH XpoMaTorpaduei Ha CUIKarene, UConb3yst rpaaueHt ot 0 1o 80% sTunauerara B
reKcaHe, ¢ IOJIyueHHeM kelaeMoro npoaykra. [IpoaykT ObuT HEJOCTATOYHO YHUCTHIM U
JOTIOTHUTEIbHO OUHIIAIN C MOMOIIBI0 oOpalinenHo-(paszHoit BOXX ¢ ucnonbp3oBaHrem
rpanuenTa ot 40 no 70% aueronurpuia B Boae, 3a0ydepennoii 0,1% MypaBbUHOM KHCIOTOM.
Kenaembie ppakunu oObeauHsH, pazdasisum stusnanerarom (100 mir), mpoMbIBaIN
HACBIIEHHBIM PACTBOPOM T'HAPOKapOOHATA HATPHS, COJIEBBIM PACTBOPOM, CYIIWIIH HAZ
0e3BOAHBIM CyJIb(aTOM MarHusi, GUIBTPOBAIN U KOHIIEHTPUPOBAJIH MPHU MOHUKEHHOM
nasyieHnd. [Toy4eHHOE TBEpOE BEIECTBO PACTBOPSIIN B CMECH anleTOHUTpuia u Boasl (1/1) u
mrodunmmsnuposain ¢ nonydeHreM (S)-N-(7-(3-(1,1-aruokcuaotnoMopdosiHo)-3-MeTHIoy T-1 -
uH-1-un)-5-meTun-4-okco-2,3,4,5-rerparuapodenso| b][ 1,4]okcazenun-3-m)-4-
¢denokcunukonuuamuna [-211 (12,5 mr, 21%) B Bune 0ol eHbl TBEPAOTO BEINECTBA, H1/Z:

589,2 [M + HJ".

IIpumep 26

B nanHOM mpuMepe nmpemiokeH crnocod nonyueHust 2-3TuHmicnupo| 3.3 renrtaH-2-oa,

OH

[

H300paKeHHBIN HITKE.
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K nepemermmBaemomy pactBopy 2-((Tpumernicuimn)3Tunm)cnupo| 3.3 |rentas-2-omna
(1,71 r, 8,2 mmonb) B cyxom Et20 (30 M) mpu 0 °C B atmocdepe azora n1o0aBsiim TBEPAbIN H-
BusNF .3H>0 cpa3y. Uepes 2 uaca npo3payuHblii OJIeTHO-KOPUIHEBBIN PEAKIIHOHHBINA PACTBOD
racwi HacbimeHHbIM BogHbIM NH4Cl (10 M) MmenierHO B TeueHue 10 MUHYT HarpeBaiu 10
KOMHaTHOH Temriepatypsl, pazdasmsiian H2O (6 mir) u Et20O (20 mn). ITocne ornenenus
OPTaHUYECKOTO CJIOSI BOAHBIN CIION 3KCTPArnpOBaJIH AOMOJHUTEIbHBIM KomndecTBoM Et,0 (3 %
20 mn). ITocne nmocnenoBaTeabHON MPOMBIBKH OOBEAMHEHHBIX OPraHUYECKHUX clioeB Boznoit (10
mit), BogHbIM pactBopoM NaHCO 3 (10 mit) 1 coeBbIM pacTBOPOM OPTraHUYECKUN CIIOH
OTAeNsH, IepeMernBann Haj 0e3BoaHbIM NaxSOq, uncTuinm QuiasTpoBaHueEM,
KOHLeHTpupoBainu u dSTuHmIcupo[3.3renran-2-om (1,11 r, 99%) nonyyanu B Buae OyieHO-
KOpUYHEBOM >xuakocTh. [lonydeHHoe TakuM 00pa3oM yka3aHHOE B 3ar0JIOBKE COEIMHEHHE
UCIIOJIB30BAJIM Ha Clienyouiei cranuu 6e3 nononaurenbHon ounctku. 1H AMP (400 MI'n,
xnopodopm-d) 6 2,58 — 2,46 (m, 3H), 2,43 (wmp. ¢, 1H), 2,30 — 2,21 (m, 2H), 2,16 — 2,06 (m,
2H), 2,09 — 1,95 (m, 2H), 1,89 — 1,76 (m, 2H). ([Insa HaOmroaeHMs 33 XOIOM PeaKIHK

ucnonb3oBaan kpacurenu PMA, KMnO4 u MomubaatT aMMOHHUS).
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Ipumep 27

B nanHOM mpumepe mpemioxkeH crnocod nojyueHust 2-((TpHUMeTHIICHITHI )3 TUHUI )CITHPO-

O

[3.3]renran-2-o1a, H300pasKEHHBIA HIKE.

JByXropiyro kKoJjly, ConepsKayro MeLIaiKy, HarpeBaJii, OXJIKIAIN 10 KOMHATHOM
TEMIIepPaTyphl B BAKYYME U CHOBA 3aIOJHSJIN aprOHOM U3 OansioHa. TpuMernicuimnaneTuieH
(1,4 mn, 1,0 1, 10,2 Mmonb) ¢ mocaenyromum nodasneHuem cyxoro TT'® nepeHocwiu B Konly u
oxjaxaanu 1o -78 °C. n-BuLi (1,6 M pactsop B rekcane, 7,0 mut, 11,2 MMoub) mobasiisiid o
KaIUIIM B TeUeHUe 15 MUHYT K epeMelInBaeMOMy BbIlIe pacTBOpy. Uepes 30 MUHYT K
peaxkMOoHHOMY pacTBoOpy mAobasisuiu criupol3.3 renranoH (1,0 mur, 1,0 1, 9,09 mmonb) Ha 15
MUHYT, [lepeMelINBaIu B TeueHue 1 gaca npu o ke Temnepatype u npu 0 °C B Teuenue 1
yaca. PeakunoHHbIH pacTBOp MeaneHHO racuiu JensHbiM BoaH. NH4Cl (5 mi),
KOHLIEHTPUPOBAIN JUIS YAAJIEHHUS JIeTy4nXx BemecTs, pa3dasisumm EtO (30 M) u H20 (10 mo).
Ilocne oTneneHust OpraHMUECKOro CJI0si BOAHBIN CJIOH 3KCTPArupoBaIM AONOIHUTEIbHBIM
xosuecTBoM Et20 (2 % 20 mut). OObenuHeHHbIE OpraHUYeCKUe CIIOU MPOMBIBAJIN COJIEBBIM
pactBopom (15 M), nepemenruBanu Hag Oe3BoaHbIM Nax SOy, GrtbTpoBau 1
KOHLIEHTpUpOoBaIH. [Ipu CylIke HEOYHIEHHOTO KOHLIEHTPATa B BBICOKOM BaKyyMe MOJTy4aju 2-
((rpumerrncununaTunmi)cnupo| 3.3 Jrenran-2-o1 (1,71 r, 81%) B Bune 6enoro TBepaoro
BEIIECTBA, KOTOPOE MCIOJIb30BAJIM HA CENYIONIeH cCTaauu Oe3 NOMOHUTEIbHONU ounucTku. 1H
SAMP (400 MTI', xnopodopm-d) & 2,54 — 2,43 (m, 2H), 2,26 — 2,19 (m, 2H), 2,12 (c, 1H), 2,12 —
2,07 (m, 2H), 2,04 — 1,93 (m, 2H), 1,88 — 1,75 (m, 2H), 0,15 (c, 9H). (st HaOmroeHuUs 3a XOI0M

peakiuu ucnonb3oanu kpacuteau PMA, KMnO4 u MonubaatT aMMOHUS).

IIpumep 28

JlaHHBIN pUMeEp KacaeTcs crocoda mojgydeHus 6-3TUuHUI-2-okcacnupo[3.3]rentaH-6-

OH

LUl

&
0J1a, U300PAKEHHOTO HIKE.
6-OTuHUI-2-0kcacnupo| 3.3 JrenTaH-6-0J1 NOayYaiyu aHAJIOTMYHO MONyYeHHUIo 2-
stuHmwicnupo| 3.3 |rentan-2-0j1a U MOJy4Yajiu B BUIE OJIeTHO-KOPHYHEBOTO TBEPAOTO BEIIECTBA U
UCTIONB30BAJIHM Ha Clienyromeli crannu ¢ nanbHeimei ounctkoit. 1H AMP (400 M1,
xyopodopm-d) & 4,74 (c, 2H), 4,66 (c, 2H), 2,76 — 2,67 (m,2H), 2,50 (c, 1H), 2,48 — 2,39 (m, 2H),
2,24 (c, 1H).
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IIpumep 29
JlaHHBIH TpUMep KacaeTcst criocoda monydeHust 6-((TPUMETUIICHITII)3 TUHIT )-2-
okcacupo| 3.3 rentaH-6-o11a, H300pasKEHHBIH HIXKE.

OH |

—
O—
AHAJIOTHYHO MONYYeHHIO 2-((TpUMEeTHIICHIINI )3 TUHWIT)criupo[ 3.3 [rentan-2-oma, 6-
((TpuMeTHICHUITNIT )3 TUHII)-2-0Kcacnupo| 3.3 | renTaH-6-011 nmosiyyany no peakuuu
TPUMETHICHIMIALETUIINAA JTUTHs ¢ 2-0kcacnupo[3.3rentaH-6-0HOM B BHI€ HEOUHUILIEHHOTO
ONeHO-KOPUIHEBOTO TBEPIOTO BEIIECTBA M UCIIONB30BANIN HA CIEAYIOIIeH cTanuu 0e3
nonosHuTenbHOl ounctku. 1H SAMP (400 MI'n, xnopodopm-d) & 4,75 — 4,62 (m, 4H)), 2,77 —

2,60 (m, 2H), 2,47 — 2,36 (m, 2H), 2,23 (c, 1H), 0,14 (c, 9H).

IIpumep 30
. t
o (J

( j {ui:i MEty
TI'®, pose. T2um. o sa“«:

B nanHOM mpuMepe npemiokeH crnocod nonyueHust 1-merun-4-(2-metunOyT-3-uH-2-

=

wi)nunepasuHa no moauduiuposanHoi meronuke Imada, Y.; Yurasa, M.; Nakamura, 1;
Murahashi, S.-i. J.Org.Chem.1998, 63, 2342-2347.

K nepemermmBaemomy OenHo-3enenomy pacrsopy CuCl (0,10 r, 10 mmosnb) B cyxom TT'® B
armoc(epe aproHa rnpu KOMHATHOW TEMIIepaType MOCIeA0BaTENIbHO 100aBsH |-
metmnunepasud (1,10 r, 1,22 mu, 11 mmons), NEt3 (1,11 r, 1,53 mit, 11 mmons) B Tedenue 20
muHYT. [Tocie nepemernnBanus roy0oi reTeporeHHoi cmecu B Teuenne 10 MuHyT 100aBism
2-mermndyT-3-un-2-mnanerar (1,27 r, 10 mmons) (Lepronier, A.; Achard, T.; Giordano, L.;
Tenaglia, A.; Buono, G.; Clavier, H. Adv. Synth. Catal. 2016. 358 (4), 631-642. Bartoli, G ;
Bosco, M.; Dalpozzo, R.; Marcantoni, E.; Massaccesi, M.; Rinaldi, S.; Sambri, L. Synlett 2003,
39-42.) B cyxom TT'® (5 mur) MenieHHO n00aBisuIu B TedeHne 20 MUHYT B HaOJIFOAain
YMEPEeHHBIN SK30TepMudeckuii 3pdext. PeakimoHHy0 cMech nepeMeInnBain B TeueHue 30
MUHYT, HarpeBaau npu 58 °C B TeueHue 7 4acoB U OxJaxkaanu. PeakinoHHy10 cMech
KOpHYHEBaTO-KpacHOTo 1BeTa pasdassuu Et2O (70 mu) u BogasiM pactBopom NaHCOs (40
mi). TTociie oTneneHus: OpraHUYeCcKOro CJIOsi FeTePOTeHHbIN BOIHBIN CJIOH KPaCHOTO IBETA
skctparuposanu Et2O (3 x 75 mu). O6pennHeHHbIE O THO-3€IeHbIe OPTraHUYECKHUE CIIOH

npombiBasy BogHBIM pactBopoM NaHCOs3 (40 min), 3aTeM nocaenoBaTeIbHO BOAHBIM PACTBOPOM
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NaCl, nepememuBanu Hax 6e3BoaHbIM NaxSO4 u punbTpoBanu uepes celite®. @unsrpar
KOHLIEHTPUPOBAJIM U MOJTYYaJiid YKa3aHHOE B 3ar0JIOBKE COEIMHEHUE B BUIE HEOUHILEHHOTO
TBEPIOro BemecTsa skenroro usera (1,16 r). JanpHeiimas ounctka xpomatorpadueii Ha
cinkarene (kononka Combiflash® Teledyne RediSep® 12G gold. A: CH2Cl2 B B: 20%
MeOH/ CHCl» npu 15% B/A. Jetextuposanue npu A 220 u 230 um) najo 6enoe TBepaoe
BEIECTBO ¢ MeTanueckuM oTTeHkoM (0,54 1, Bbixon 33%). 1H AMP (400 MI', xiopodopm-
d) 6 2,67 (wump. ¢, 4H), 2,46 (wmp. ¢, 4H), 2,26 (mpuda. ¢, 4H), 1,37 (c, 6H). AMP 13C (101
MTI'n, xnopodopm-d) 6 85,55, 71,50, 55,45, 53,82, 46,64, 45,88, 27,71,

WnmocTpaTuBHbIE MPUMEPBI BAPHAHTOB OCYIIECTBICHHS COSIUHEHHUI 110 HACTOSLIEMY
M300pEeTEeHHIO OBbLIM MOTYYeHbl B COOTBETCTBUH C PACKPBITBIMU CX€MaMU CHHTE3a, ¥ JaHHBIE O

XapPaKTCPUCTHUKAX TAKUX COeI[I/IHeHI/Iﬁ MpEeACTaBJICHbBI HUXKEC.

(8)-4-(4-pTopdenokcn)-N-(7-(3-runpokcu-3-metunodyr-1-uH- 1-1mn)-5-meTun-4-okco-

2,3,4,5-rerparunpobenso[b][1,4]okcazenun-3-wn)nukonunamun (I-100).

o 0] N=
Q*Q -
HO 4 }\l o O F

'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,5 I'u, NH), 8,44 (1H, n, J 6,0 T', pyH-6), 7,57
(1H, n, J 2,5 Ty, pyH -5), 7,27 2H, n, J 7,5 T'u, 2H C¢HsF), 7,13-7,08 (3H, m, 2H CsHsF, 1H
okcobensokcazanun H-6, H-8, H -9), 7,06-7,02 (2H, M, 1H okcoben3okcazanun H-6, H-8, H-9),
6,92 (1H, nn, J 5,5, 2,5 T'u, pyH-5), 5,02 (1H, nr, J 11,5, 7,5 T'u, okcobensokcazanun H-3), 4,70
(1H, nonm, J 10,0, 7,5 Tu, 1H okcobenzokcazanuu H-2), 4,29 (1H, mn, J 11,5, 10,0 T'u, 1H
okcobensokcasanui H-2), 3,42 (3H, ¢, NCH3), 1,62 (6H, ¢, C (C H 3y 2 OH); 1*C SIMP (100 MI'w,
CDCI3) 6 1689, 166,1, 163,5, 160,1 (m, J 244,5 T'y), 151,4, 150,2, 150,0, 149,5 (m, J 2,5 T'm),
136,2, 130,8, 126,5, 123,0, 122,4 (r, J 8,5 '), 120,3, 117,0 (r, J 23,5 Tw), 114,2, 110,2, 94,5,
80,7, 77,2, 65,6, 49,4, 354, 31,4, °F AMP (380 MI'y, CDCl3) & -116,6; m/z: 490 [M + H]"
(matimeno [M + H]" 490,1793, C2sH24FN30s tpebyer [M + H]™ 490,1773).

(8)-N-(7-(3,3-numerundyT-1-un-1-mn)-5-merun-4-okco-2,3,4,5-

teTparuapodenso[b][ 1,4]okcazenun-3-nn)-4-(4-propdenokcn)mukonmaamun (I-101).

o @) N=
QH\Q
e = Ve
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'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,5 T'u, NH), 8,44 (1H, x, J 5,5 ', pyH-6), 7,57
(1H, n, J 2,5 T'u, pyH-5), 7,33-7,23 (3H, m, 3H CsH4F, okcobensokcazanmma H-6, H-8, H-9),
7,13-7,04 (4H, m, 4H CsH4F, okcobensokcasanun H -6, H-8, H-9), 6,93 (1H, nn, J 5.5, 2,5 I'L,
pyH-5), 5,01 (1H, nr, J 11,5, 7,5 I'n, okcoben3okcazanun H-3), 4,70 (1H, ax, J 9,5, 7,5 T'u, 1H
okcobensokcazarmaa H-2), 4,27 (1H, an, J 11,0, 9,5 T'u, 1H okcoben3okcazanuna H-2), 3,43
(3H, ¢, NCH3 ), 1,32 (9H, ¢, C(CH3)3). '°F AMP (380 MI', CDCl3) § -116,6; m/z: 488 [M + H]"
(matimeno [M + H]", 488,1985, C23HasFN304 Tpebyer [M + H]™ 488,1980).

(8)-N-(7-(3,3-numerundyT-1-un-1-mn)-5-mermn-4-okco-2,3,4,5-

teTparuapodenso[b][ 1,4]Jokcazenun-3-nn)-4-(2-proppenokcu)nukonuramun (I-102).

o (@) N=—
2*@
O
Z TN @
F

L' H SIMP (400 MI'u, CDCls) & 8,86 (1H, x, J 7,5 'y, NH), 8,46 (1H, n, J 6,0 I'u, PYH-6), 7,57
(1H, n,J 2,5 T'u, PYH -3), 7,25-7,21 (4H, m, 4H, CsH4F, okcobenzokcazanun H-6, H-8), 7,19-
7,16 (2H, M, 2H C¢H4F, oxcobensokcazanmua H-6, H-8), 7,09 (IH, n, J 9,0 Im,
okcobensokcasanud H-9), 6,96 (1H, non, J 5,5, 2,5 T'u, pyH-5), 5,01 (1H, nt, J 11,0, 7,5 I'L,
okcobensokcazanun H -3), 4,70 (1H, nn, J 9,5, 7,5 'y, 1H okcobensokcazanun H-2), 4,27 (1H,
am, J 11,0, 9,5 ', 1H oxcobensokcasarun H-2), 3,43 (3H, ¢, NCH3 ), 1,32 (9H, ¢, C(CHs)3); F
SIMP (380 MI'y, CDCI 3, & -128,9; m/z: 488 [M + H]" (maiimeno [M + HJ', 488,1997,
CasH26FN304 Tpebyer [M + H]* 488,1980).

(5)-4-(2-propdenokcu)-N-(7-(3-runpokcu-3-meTunoyT- 1 -uH- 1 -m)-5-meTun-4-okco-

2,3,4,5-rerparunpobenso[b][ 1,4]okcazenun-3-mwn)mukomuaamun (1-103).

o O N=
QH\Q
HO & }\l 0 O@

=
'H AMP (400 MI'u, CDCls) § 8,87 (1H, 1, J 7,0 I'u, NH), 8,46 (1H, x, J 6,0 ', pyH-6), 7,60
(1H, n,J 2,5 ', pyH-3), 7,28-7,16 (6H, M, okcobenzokcasamun H-6, H-8, CsHsF), 7,12 (1H, 1, J
9,0 I'n, okcobensokcasanun H-9), 6,96 (1H, an, J 5,5, 2,5 T'u, pyH-5), 5,02 (1H, art, J 11,0, 7,5
I'n, oxcobensokcazanuua H-3), 4,71 (1H, nx, J 9,5, 7,5 T'n, 1H okcobenzokcazanuna H-2), 4,29
(1H, nn, J 11,0, 9,5 T'u, 1H oxkcoben3okcazanuna H-2), 3,42 (3H, ¢, NCH;3), 1,62 (6H, c,
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C(CH;3),0H); “F SIMP (380 MI'u, CDCls) & -128,9; m/z: 490 [M + H]" (maiineso [M + HJ,
490,1768, C27H24FN3Os Tpebyer [M + H]* 490,1773).

(8)-4-(2,4-mudpropdpenokcn)-N-(7-(3,3-mumeTmnOyr- 1 -un- 1 -m)-5-metnin-4-okco-2,3,4,5-

terparuapodenso|H][1,4]okcazennn-3-un)mukomuHamun (I-104).

o 0] N=
Q%Q
Z TN, OOF
F

'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,0 I'u, NH), 8,47 (1H, x, J 5,5 T'u, pyH-6), 7,54
(1H, n, J 2,5 T'u, pyH-3), 7,25-7,22 (2H, ™M, okcobensokcazanun H-6, H-8), 7,15 (1H, tx, J 9,0,
5,5 Tu, 1H CeHsF2), 7,09 (1H, 1, J 9,0 ', okcobensokcazanun H-9), 7,01-6,90 (3H, pyH-5, 2H
CeHsF>), 5,00 (1H, o, J 11,0, 7,5 T'u, okcobensokcasanun H-3), 4,70 (1H, an, J 9,5, 7,5 Ty, 1H
okcobensokcaszanuna H-2), 4,27 (1H, nn, J 11,0, 9,5 'y, 1H okcobenzokcazanuna H-2), 3,43
(3H, ¢, NCH3), 1,32 (9H, ¢, C(CHs)3); F SIMP (380 MI', CDCl3) § -111,8, -123,7; m/z: 506
[M+H]".

(8)-4-(2,4-mupropdenoxcu)-N-(7-(3 -runpokcu-3-metunoy - 1 -un-1-mi)-5-metnin-4-okco-

2,3,4 ,5-rerparunpobenso|b][1,4]okcazenun-3-mwin)nukonuHamun (I-105).

o 0] N=
Q%@
o L T
F

'H AMP (400 MI'u, CDCls) § 8,86 (1H, 1, J 7,0 I'u, NH), 8,46 (1H, n, J 5,5 ', pyH-6), 7,54
(1H, n, J 2,5 T'u, pyH-3), 7,28-7,26 (2H, ™M, okcobenszokcazanun H-6, H-8), 7,15 (1H, T, J 9,0,
5,5 Tu, 1H C¢HsF»), 7,00-6,90 (3H, ™, pyH-5, 2H CsHsF»), 5,01 (1H, ar, J 11,5, 7,5 T,
okcobensokcazanun H-3), 4,70 (1H, an, J 9,5, 7,5 T'u, 1H okcobensokcazanua H-2), 4,28 (1H,
an, J 11,0, 9,5 T'u, 1H okcobensokcazanun H-2), 3,42 (3H, ¢, NCH3), 1,62 (6H, ¢, C(CHs3),0OH);
BC AMP (100 MTI', CDCl3) § 168,9, 165,5, 163,4, 160,1 (nn, J 2485, 10,5 T'), 154.4 (an, J
253,5, 12,5 T'm), 151,5, 150,2, 150,0, 136,9 (nm, J 12,5, 4,0 T'r), 136,2, 130,8, 126,4, 124,1 (ax,
10,0, 1,5 T'm), 123,0, 120,3, 113,5, 112,1 (un, J 23,0, 4,0 I'ry), 109,4, 106,0 (mm, J 26,5, 22,0 ') ),
94,5, 80,7, 77,1, 65,6, 49,4, 35,4, 31,4; F AIMP (380 MI'u, CDCl3) & -111,7, -123,7; m/z: 508
[M +H]", 490 [M + H - H,O]" (maiineno [M + H]", 508,1671, C27H23F2N30s tpebyer [M + H]"
508,1679).
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(8)-N-(7-(3,3-numerundyT-1-un-1-mn)-5-merun-4-okco-2,3,4,5-

teTparuapodensolb][ 1,4]oxcazenun-3-nn)-4-(3-proppenokcn)mukonuaamus (I-106).

o @) N=
F
12
0]
Z N,

'H AMP (400 MI'u, CDCls) § 8,86 (1H, 1, J 7,5 T'u, NH), 8,47 (1H, x, J 5,5 T'u, pyH-6), 7,62
(1H, n, J 2,5 T'y, pyH-3), 7,37 (1H, to, J 8,0, 6,5 T'u, CsHsF H-5), 7,26-7,23 (2H, wm,
okcobensokcazamua H-6, H-8), 7,09 (1H, n, J 9,0 I'n, okcobensokcasanun H-9), 6,98 (1H, an, J
5,5, 2,5 T'u, pyH-5), 6,96 (1H, ax, J 8,0, 2,5, 1,0 T'u, CsHsF H-4 unu H- 6), 6,86 (1H, nx, J 8,0,
2,5 T'u, CeHsF H-4 umu H-6), 6,81 (1H, ar, J 9,5, 2,5 T'u, C¢H4F H-2), 5,01 (1H, ar, J 11,0, 7,5
I'u, okcobenzokcazanun H-3), 4,70 (1H, an, J 10,0, 7,5 'y, 1H okcobenzokcazanuna H-2), 4,28
(1H, mn, J 11,0, 9,5 I'u, 1H okcobenzokcazanuna H-2), 3,43 (3H, ¢, NCHs), 1,32 (9H, c,
C(CH3)3); BC AMP (100 MI'u, CDCl3) § 169,0, 165,4, 163,5 (n, J 249,0 Tw), 163,4, 154,8,
151,6, 150,2, 149,4, 136,0, 131,1 (m, J 9,5 '), 130,8, 126,3, 122,8, 121,7, 116,3 (x, J 3,2 I'm),
114,7, 112,7 (n, J 20,5 I';m), 110,8, 108,6 (n, J 24,0 I'ny), 99,3, 77,6, 77,2, 49,4, 35,4, 30,9, 27,9, ;
F SIMP (380 MI'u, CDCl3) & -109,5; m/z: 488 [M + H]".

(8)-4-(3-propdenokcu)-N-(7-(3-runpokcu-3-meTunoyT- 1 -uH- 1 -m)-5-meTun-4-okco-

2,3,4,5-rerparunpobensol b][ 1,4]okcazenun-3-wn)nukonunamun (I-107).

o 0O N=
F
1R~
O
Z5 N %

'H AMP (400 MI'u, CDCls) § 8,86 (1H, 1, J 7,0 I'u, NH), 8,47 (1H, x, J 5,5 'y, pyH-6), 7,62
(1H, n, J 2,5 Tu, pyH-3), 7,36 (1H, ar, J 8,0, 6,5 I'u, CeHsF H-5), 7,27-7,25 (2H, wm,
okcobensokcazamun H-6, H-8), 7,12 (1H, n, J 9,0 I'y, okcobensokcasanun H-9), 6,98 (1H, an, J
5,5, 2,5 I'u, pyH-5), 6,96-6,93 (1H, m, C¢HsF H-4 wmu H-6), 6,86 (1H, an, J 8,0, 2,5 I'u, CsHsF
H-4 wm H-6), 6,80 (1H, nt, J 9,5, 2,5 I'uy, C¢HsF H-2), 5,02 (1H, nr, J 11,0, 7,5 I'my,
okcobensokcazamuu H-3), 4,71 (1H, an, J 9,5, 7,5 I'u, 1H okcobenszokcazanuna H-2), 4,29 (1H,
an, J 11,0, 10,0 T'u, 1H okcobensokcaszamuna H-2), 3,42 (3H, ¢, NCH3), 1,62 (6H, c,
C(CH3),0H); 1*C SIMP (100 MTI', CDCI3) § 168,9, 165,4, 163,5 (1, J 249,0 T'wy), 163,5, 154,9 (x,
J 10,5 I'mm), 151,5, 150,3, 150,0, 136,2, 131,2 (1, J 9,5 T ), 130,8, 126,5, 123,0, 120,3, 116,3 (x,
J3,5Tn), 114,7, 112,7 (n, J 20,5 T'xy), 110,8, 108,6 (u, J 24,5 '), 94,5, 80,6, 77,2, 65,5, 49,4,

HO
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354, 31,4; °F SIMP (380 MTI'u, CDCls) & -109,5; m/z: 490 [M + H]", 472 [M + H - H,0O]"
(aiineno [M + HJ', 490,1766, C27HsFN3Os tpebyer [M + H]* 490,1773).

(8)-N-(7-uzonentun-5-merun-4-okco-2,3,4,5-rerparuapodensol b][ 1,4] okcazenun-3 -u)-

4-penoxcunukonunamun (I-108 ).

\ /
NH
YVCE/NQO )

'H AMP (400 MI'u, CDCls) § 8,86 (1H, 1, J 7,5 T'u, NH), 8,44 (1H, n, J 5,5 ', pyH-6), 7,61
(1H, n, J 2,5 T'y, pyH-3), 7,43-7,39 (2H, m, 2H CeHs), 7,27-7,23 (1H, m, 1H CeHs), 7,09-7,03
(4H, M, 2H CsHs, oxcobensokcazanua H-8 wnu H-9), 7,01 (1H, mmp. ¢, okcobensokcazanun H-
6), 6,94 (1H, nn, J 5,5, 2,5 T'y, pyH-5), 5,05 (1H, nt, J 11,5, 7,5 I'u, okcoben3okcazanuu H-3),
4,69 (1H, aon, J 9,5, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,25 (1H, ax, J 11,0, 9,5 T'u, 1H
okcobensokcasanuna H-2), 3,43 (3H, ¢, NCH3), 2,63-2,59 (2H, m, CH.CH>CH(CHs)»), 1,61 (1H,
renter, J 6,5 I'u, CHCH,CH(CH3),), 1,52- 1,47 (2H, m, CH,CH,CH(CH3)2), 0,95 (6H, n, J 6,5
I'u, CHCH,CH(CH3)2); m/z: 460 [M + H]".

(8)-N-(7-((3-rumpokcHOKCceTaH-3 -1 )3 TUHI )-S5 -MeTHI-4-0Kkc0-2,3,4,5-

25 T

teTparuapodensolb][ 1,4]Jokcazenun-3-mn)-4-penokcunukoauaamun (I-110).

\ /
NH
O

UK (mnenka) v 3357, 2941, 2875, 1662, 1582, 1501, 1488, 1469, 1388, 1360, 1291, 1214, 1192,
1020, 979, 838, 730 cm™'; 'H AMP (400 MI'u, CDCI3) & 8,86 (1H, 1, J 7,5 T'u, NH), 8,44 (1H, n,
J 5,5 T, pyH-6), 7,61 (1H, 1, J 2,5 T'u, pyH-3), 7,44-7,40 (2H, m, 2H CsHs), 7,32-7,29 (2H, ™,
2H CsHs wm oxcobensokcazanua H-6, H-8), 7,27-723 (1H, M, 1H CeHs wmm
okcobensokcaszanu H- 6, H-8), 7,15 (1H, g1, J 9,0 I'y, okcoben3okcazanun H-9), 7,08-7,06 (2H,
M, 2H CsHs wnu okcobensokcazamuu H-6, H-8), 6,50 (1H, aon, J 5,5, 2,5 'y, pyH-5), 5,04 (1H,
ar, J 11,0, 7,5 ', okcobenszokcazanun H-3), 4,93 (2H, nn, J 4,0, 0,5 ', okceranH-2, H-4), 4,79
(2H, a1, J 6,5, 1,0 T'u, okceran H-2, H-4), 4,71 (1H, an, J 9,5, 7,5 T'u, 1H okcobeH3okca3anuHa
H-2), 4,32 (1H, ax, J 11,0, 9,5 I'u, 1H okcobensokcaszanuna H-2), 3,42 (3H, ¢, NCH3); 1°C SIMP
(100 MI'u, CDCl3) & 168,9, 166,1, 163,7, 153,7, 151,2, 150,5, 150,1, 136,4, 130,9, 130,3, 126,5,
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125,7, 123,3, 120,7, 119,3, 114,5, 110,7, 83,6, 84.8, 84,5, 77,2, 67,4, 493, 35.4; m/z: 486 [M +
H]* (naitnero [M + HJ", 486,1651, C27H23N306 TpeGyer [M + H]™ 486,1660).

(8)-4-(4-propdenokcn)-N-(7-((3 -rugpoKCHOKCETAH-3 - 1T )3 THHHI ) -5 -METHII-4-0KCO-

2,3,4,5-rerparunpodensol b ][1,4]okcazenun-3-mwn)nukonuHamun (I-111).

\ 7/
1eNH
HO Z((:[ ;\120 OOF
O

'H SIMP (400 MI'u, CDCls) & 8,86 (1H, n, J 7,5 T'u, NH), 8,44 (1H, x, J 5,5 T'u, pyH-6), 7,57
(1H, J = 2,5 T'u, pyH-3), 7,32-7,30 (2H, M, 2H CcH4F, okcobenzokcazanun H-6, H-8, H-9), 7,15
(1H, 1, J 9,0 I'u, okcobenzokcazanun H-9), 7,13-7,09 (2H, m, 2H C¢H4F, okcobenszokcasanun H-
6, H-8, H-9), 7,06-7,02 (2H, m, 2H CsH4F, okcobensokcasanun H-6, H-8), 6,93 (1H, nn, J 5,5,
2,5 I'y, pyH-5), 5,03 (1H, ar, J 11,0, 7,5 T'u, okcobenszokcaszanun H-3), 4,92 (2H, ann, J 6,5, 3,0,
0,5 I', 2H okceranH-2, H-4), 4,79 (2H, ar, J 6,5, 1,0 ', 2H okcerana H-2, H-4), 4,71 (1H, nx,
J 95 7,5 TI'm, 1H oxkcobenzokcazanuna H-2), 4,31 (1H, aom, J 11,0, 9,5 Tu, 1H
okcobensokcazarmaa H-2), 3,43 (3H, ¢, NCH3); F AMP (380 MI', CDCl3) § -116,5; m/z: 504
[M + HJ* (saiineno [M + HJ", 504,1568, C27H2,FN306 Tpebyer [M + H]* 504,1565).

(8)-4-(2-pTopdenokcn)-N-(7-((3 -ruapOKCHOKCETaH-3 - 1T )3 THHHII ) -5 -MeTHII-4-0KCO-

2,3,4,5-rerparunpodensol b |[1,4]okcazenun-3-mwin)nukonuHamun (I-112).

o (0) N=
QH\Q
HO & ;\l 0 O@
F
@)

'H AMP (400 MI'u, CDCls) § 8,87 (1H, 1, J 7,0 I'u, NH), 8,46 (1H, n, J 5,5 T'ny, pyH-6), 7,58
(1H, n, J 2,5 T'y, pyH-3), 7,32-7,29 (2H, M, 2H CsH4F, oxcobenzokcazanun H-6, H-8), 7,26-7,16
(4H, m, 4H CeH4F, okcobensokcazarmmu H-6, H -8), 7,15 (1H, x, J 9,0 T'u, okcobeH30KCa3aMuH
H-9), 6,95 (1H, an, J 5,5, 2,5 'y, pyH-5), 5,03 (1H, ar, J 11,0, 7,5 I'u, okcoben3okcasanun H-
3), 4,92 (2H, ann, J 6,5, 3,0, 1,0 T'u, 2H okcerana H-2, H-4), 4,79 (2H, nan, J 6,5, 1,5, 1,0 Iy,
2H okcerana H-2, H- 4), 4,71 (1H, nn, J 9,5, 7,5 'y, 1H okcoben3okcaszanun H-2), 4,31 (1H, an,
J 11,0, 9,5 'y, 1H oxcobensokcasanun H-2), 3,42 (3H, ¢, NCH3); F AMP (380 MI', CDCls) §
-128,9; m/z: 504 [M + H]" (maiineno [M + HJ", 504,1564, C27H22FN30¢ Tpebyer [M + H]*
504,1565).
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(R)-N-(7-(3-runpokcu-3-metunoyr-1-un-1-mn)-5-merun-4-okco-2,3,4,5-

teTparuapodensolb][ 1,4]okcazennn-3-nn)-4-penokcunukonnaamun (I-113).

\_ 7/
NH
HO7/E:[;\IQO- O@

'H AMP (400 MI'u, CDCls) § 8,86 (1H, 1, J 7,0 I'u, NH), 8,43 (1H, x, J 5,5 ', pyH-6), 7,61
(1H, n, J 2,0 T'u, pyH-3), 7,41 (2H, 1, J = 8,0 T'u, 2H Ce¢Hs), 7,27-7,23 (3H, m, 1H C¢Hs,
okcobensokcazanun H-6, H-8), 7,11 (1H, x, J 9,0 I'y, okcobensokcazanun H-9), 7,06 (2H, n, J
7,5 Ty, 2H CeHs), 6,94 (1H, nn, J 5,5, 2,5 T'y, pyH-5), 5,02 (1H, ar, J 11,0, 7,0 I'm,
okcobensokcasanud H-3), 4,71 (1H, nn, J 9,5, 7,5 T'u, 1H okcobenzokcazanuna H-2), 4,29 (1H,
T, J 10,5 I', 1H okcobensokcazanuna H-2), 3,42 (3H, ¢, NCH3), 1,62 (6H, ¢, C(CH3),OH); m/z:
472 [M + H]" (naiineno [M + H]™ 472,1860, C27H25N30s tpebdyer [M + H] 472,1867).

(8)-4-(2,4-mupropdenoxcu)-N-(7-((3-ruapOKCHOKCETAH-3 -1IT )3 TUHII )-5-MeTHII-4-0KCO-

2,3,4,5-rerparunpobensol b][ 1,4]okcazenun-3-wn)nukonunamun (I-114).

o (0) N=
Q*@ -
F
O

'H AMP (400 MI'u, CDCls) § 8,87 (1H, x, J 7,5 I'u, NH), 8,47 (1H, n, J 6,0 I', pyH-6), 7,55
(1H, n,J 2,5 T'u, pyH-3), 7,33-7,30 (2H, M, okcobenzokcazanud H-6, H-8), 7,19-7,13 (1H, m, 1H
CeHsF»), 7,16 (1H, 0, J 9,0 I'n, okcobenszokcazanun H-9), 7,01-6,91 (2H, m, 2H CsHsF»), 6,95
(1H, nn,J 6,0, 2,5 ', pyH-5), 5,03 (1H, ar, J 11,5, 7,5 I'u, okcobenszokcazanun H-3), 4,93 (2H,
M, 2H okcerana H-2, H-4), 4,80 (2H, n, J 6,5 I'u, 2H okceranaH-2, H-4), 4,72 (1H, an, J 9,5, 7,5
I'n, 1H okcobensokcaszanuua H-2), 4,31 (1H, nn, J 11,0, 9,5 T'u, 1H okcoben3okcazanuua H-2),
3,43 (3H, ¢, NCH3); YF AMP (380 MI', CDCl3) § -111,7, -123,7; m/z: 522 [M + H]" (naiineso
[M+ H]", 522,1484, C27H21F2N306 Tpebyer [M + H]™ 522,1471).

(8)-4-(3-propdenokcu)-N-(7-((3-runpoKCHOKCETaH-3 - M1 )3 THHILI)-5-MeTHII-4-0KCO-

2,3,4,5-rerparuapodensol b |[1,4]okcazenun-3-mwin)nukoauHamun (I-115).
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o] O@ =
1NH
Ho Z }"20 OO
0
'H AMP (400 MI'u, CDCls) § 8,87 (1H, 1, J 7,5 T'u, NH), 8,48 (1H, n, J 5,5 'y, pyH-6), 7,63
(1H, n, J 2,5 T'y, pyH-3), 7,37 (1H, to, J 8,0, 6,5 T'u, CsHsF H-5), 7,32-7,30 (2H, wm,
okcobensokcazamua H-6, H-8), 7,15 (1H, n, J 9,0 I'n, okcobensokcasanun H-9), 6,98 (1H, an, J
5,5, 2,5 I', pyH-5), 6,96 (1H, nn, J = 8,5, 2,5, 1,0 T'u, 1H CsH4F), 6,86 (1H, ax, J 8,0, 2,5 I'y,
IH CesH4F), 6,81 (1H, nr, J 9,5, 2,5 TI'y, 1H C¢H4F), 5,04 (1H, nar, J 11,0, 7,5 TIw,
okcobensokcazanua H-3), 4,93 (2H, nnn, J 6,5, 2,5, 0,5 I'y, 2H okceranaH-2, H-4), 4,79 (2H, n,
J 6,5 T'u, 2H okceranaH-2, H- 4), 4,72 (1H, nn, J 9,5, 7,5 ', 1H okcobenzokcazanun H-2), 4,32
(1H, nn, J 11,0, 9,5 T', 1H okcobensokcaszanun H-2), 3,43 (3H, ¢, NCH3); “F SIMP (380 MI1,
CDCIl3) 6 -109,5; m/z: 504 [M + H]" (maiineno [M + H]", 504,1574, C27H2FN30¢ Tpebyer [M +
H]" 504,1565).

(S)-N-(5-metun-4-okco-7-(3-(nupponunus- 1 -un)npon- 1 -un-1-um)-2,3,4,5-

teTparuapodensolb][ 1,4]Jokcazenun-3-mn)-4-penokcunukoauaamun (I-116).

'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,5 I'u, NH), 8,44 (1H, n, J 5,5 ', pyH-6), 7,60
(1H, m, J 2,0 TI'm, pyH-3), 7,43-7,39 (2H, m, 2H C¢Hs), 7,29-7,23 (3H, m, 1H C¢Hs,
okcobensokcazanun H-6, H-8), 7,11 (1H, n, J 9,0 I'y, okcobensokcazamuu H-9), 7,08-7,06 (2H,
M, 2H C¢Hs), 6,94 (1H, nn, J 5,5, 2,5 I'm, pyH-5), 5,03 (IH, nr, J 11,5, 7,5 T,
okcobensokcaszanun H-3), 4,70 (1H, nn, J 10,0, 7,5 ', 1H okcobenzokcazanuna H-2), 4,29 (1H,
an, J 11,5, 10,0 I'n, 1H okcobenszokcazanuna H-2), 3,62 (2H, ¢, CCH:N), 3,42 (3H, ¢, NCH3),
2,72-2,68 (4H, m, 4H nupponununa), 1,86-1,83 (4H, m, 4H mupponuauna), m/z: 497 [M + H]"
(matimeno [M + H]", 497,2209, C20H2sN4O4 Tpebyer [M + H]™ 497,2183).

(S)-N-(5-metnn-7-(3-mopdonunonpon- 1 -un-1-mn)-4-oxco-2,3,4,5-

teTparuapodensolb][ 1,4]okcazenun-3-nn)-4-penokcunukomnaamun (I-117).
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'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,0 I'u, NH), 8,43 (1H, x, J 5,5 ', pyH-6), 7,60
(1H, m, J 2,5 T'u, pyH-3), 7,43-7,39 (2H, m, 2H C¢Hs), 7,30-7,23 (3H, m, 1H C¢Hs,
okcobensokcazamua H-6, H-8), 7,12 (1H, 1, J 9,0, ', okcobensokcazanun H-9), 7,08-7,05 (2H,
M, 2H C¢Hs), 6,94 (1H, nn, J 5,5, 2,5 I'm, pyH-5), 5,03 (IH, ar, J 11,5, 7,5 T,
okcoben3okcaszanun H-3), 4,70 (1H, an, J 10,0, 7,5 I'n, 1H okcobensokcazanuna H-2), 4,29 (1H,
an, J 11,0, 10,0 I'u, 1H okcobensokcazanuna H-2), 3,78, 3,77 (4H, 21 cucrema AB, J 4,5 ', 4H
mopdonnna), 3,50 (2H, ¢, NCH2C), 3,42 (3H, ¢, NCH3), 2,65, 2,63 (4H, 2n cucrema AB, J 4,5
I'u, 4H mopdomnuna), m/z: 513 [M + H]™ (naiineno [M + H]", 513,2183, C29H28N4Os Tpebyer [M
+H]" 513,2132).

(8)-4-(2,6-mudropdenoxcu)-N-(7-(3 -runpokcu-3-metunoy - 1 -un-1-m)-5-metnin-4-okco-

2,3,4 ,5-rerparuapobenso|b][1,4]okcazenun-3-mn)nukonuHamun (I-118).

o (0) N=
F
O
HO f;; P e}
F

'H SIMP (400 MI'u, CDCl5) & 8,07 (1H, 1, J 7,0 T, NH), 8,48 (1H, 1, J 5,5 I'w, pyH-6), 7,57
(1H, 1, J 2,5 T, pyH-3), 7,27-7,25 (2H, ™, okcobensokcasanun H-6, H-8), 7,24-7,18 (1H, m, 1H
CeHsF»), 7,11 (1H, n, J T'u, okcobensokcazamuu H- 9), 7,03 (2H, nn, J = 8,5, 8,0 I'u, 2H
CeHsF>), 7,00 (1H, non, J 5,5, 2,5 'y, pyH-5), 5,01 (1H, ar, J 11,0, 7,5 T'u, okcobeH30KCa3auH
H-3), 4,70 (1H, 11, J 9,5, 7,5 'y, 1H okcobensokcasamuua H-2), 4,28 (1H, mm, J 11,0, 9,5 'y, 1H
okcobensokcasanuua H-2), 3,42 (3H, ¢, NCH3 ), 1,61 (6H, ¢, C(CH3),OH); F IMP (380 MI'w,
CDCls) & -126,0; m/z: 508 [M + HJ*, 490 [M + H - H,0]" (maiizero [M + HJ", 508,1670,
C7Hy3F,N:0s Tpebyer [M + H]" 508,1679).

(8)-N-(7-(3-runpokcu-3-mMeTmnoyT- 1 -uH-1-m)-5-metmn-4-okco-2,3,4,5-

teTparunpodensolb][ 1,4]okcazenun-3-nin)-6-mernin-4-¢penokcunukomuaamun (I-119).

jz \ 7
rNH

O
0

Z N

HO /

-221 -



'H AMP (400 MTI'u, CDCls) § 8,89 (1H, n, J 7,5 T'u, NH), 7,44 (1H, 1, J 2,0 T, pyH-3), 7,42-
7,38 (2H, m, 2H CeHs), 7,28-7,25 (2H, M, okcobensokcasanun H-6, H-8), 725-7,22 (1H, m, 1H
CeHs), 7,12 (1H, g, J 9,0 I', okcobensokcazarmu H- 9), 7,06-7,04 (2H, m, 2H CsHs), 6,75 (1H,
n,J 2,0 I'u, pyH-5), 5,03 (1H, o, J 11,5, 7,5 I'n, okcoben3okcazanun H-3), 4,71 (1H, nn, J 9,5,
7,5 T'n, 1H okcoben3okcaszanun H-2), 4,30 (1H, nn, J 11,0, 9,5 'y, 1H okcobenzokcazanuua H-2),
3,43 (3H, ¢, NCH3y 2,52 (3H, ¢, NCH3), 1,62 (6H, ¢, C(CH3),OH); m/z: 486 [M + H]" (naiineno
[M + H]", 486,2022, C23H27N30s5 Tpebyer [M + H]™ 486,2023).

(8)-N-(7-((1-ruapOKCUIMKIO0Y THIT )3 TUHII )- S -MeTHIT-4-0KkC0-2, 3,4, 5-

teTparunpodensolb][ 1,4]Jokcazenun-3-nn)- 4-penoxcunuxoauaamun (I-120).

N\ /
1-NH
Ho{@,@o O

'H AIMP (400 MI'u, CDCls) § 8,86 (1H, x, J 7,5 T'u, NH), 8,43 (1H, n, J 5,5 I'u, pyH-6), 7,61
(1H, n, J 2,5 T'u, pyH-3), 7,43-7,39 (2H, m, 2H C¢Hs), 7,31-7,23 (3H, m, 1H C¢Hs,
okcobensokcazanun H-6, H-8), 7,13 (1H, n, J 9,0 I'y, okcobensokcazamuu H-9), 7,08-7,06 (2H,
v, 2H C6HS), 6,94 (1H, mn, J 5,5, 2,5 I'm, pyH-5), 5,03 (1H, mr, J 11,0, 7,5 I'm),
okcobensokcazanun H-3), 4,71 (1H, an, J 9,5, 7,0 I'u, 1H okcobenzokcazanuna H-2), 4,30 (1H,
an, J 11,0, 9,5 T'u, 1H okcoben3okcazanuua H-2), 3,43 (3H, ¢, NCH3), 2,57-2,51 (2H, m, 2H
cBu), 2,39-2,31 (2H, m, 2H cBu), 1,93-1,86 (2H, M, 2H cBu); ®C AMP (100 MI', CDCls) §
169,0, 166,1, 163,6, 153,7, 151,3, 150,1 (2C), 136,2, 130,9, 130,3, 126,5, 125,7, 123,1, 120,7,
120,3, 114.4, 110,6, 93,2, 82,0, 77,2, 68,3, 49,4, 38,5, 35,4, 13,0; m/z: 484 [M + H]" (maiineno
[M + H]", 484,1873, C23H25N30s tpebyer [M + H]™ 484,1867).

(8)-N-(7-(3-runpokcu-3-mMeTnoyT- 1 -uH- 1-mi)-5-metun-4-okco-2,3,4,5-

teTparuapodensolb][ 1,4]okcazenun-3-mn)-5-penokcunukonuaamun (I-121).

0] N=
Ol---;qwo
HO 1;; P ') %t::>

'H SIMP (400 MI'u, CDCl3) & 8,71 (1H, 1, J 7,0 Ty, NH), 8,34 (1H, 1, J 2,5 T'y, pyH-6), 8,03

(1H, n, J = 85 Tu, pyH-3), 7,42-738 (2H, m, 2H CsHs), 7,30-7,26 (3H, m, pyH-4,

okcoGensokcasanun H-6, H-8), 7,24-720 (1H, m, 1H Ce¢Hs), 7,12 (1H, x, J 9,0 Tw

okcoGensokcasamun H-9), 7,07-7,04 (2H, m, 2H CeHs), 5,05 (1H, ar, J 11,5, 7.5 Tw
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okcobensokcazammaa H-3), 4,72 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcasanuna H-2), 4,30 (1H,
an, J 11,0, 9,5 T'm, 1H okcobensokcazanuuna H-2), 3,42 (3H, ¢, NCH3), 1,62 (6H, c,
C(CH3)2)OH); m/z: 490 [M + HJ, 472 [M + H - H,0]" (maiineno [M + H]", 490,1854,
C27H25N30s tpebyer [M + H]™ 490,1867).

(8)-5-(4-pTopdpenokcn)-N-(7-(3-runpokcu-3-metunoyr-1-uH-1-m)-5-meTun-4-okco-

2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-un)mukoauHamun (I-122).

0O N=
e s Y,
F

'H AMP (400 MI'u, CDCls) § 8,69 (1H, 1, J 7,5 T'u, NH), 8,31 (1H, x, J 2,5 T'u, pyH-6), 8,03
(1H, n, J = 8,5 I'u, pyH-3), 7,28-7,24 (3H, m, 3 x ArH), 7,13-7,01 (SH, m, 5 x ArH), 5,05 (1H,
ar, J 11,0, 7,5 Tu, oxcobensokcazamun H-3), 4,72 (IH, am, J 9,5, 7,5 Tu, 1H
okcobensokcaszanuna H-2), 4,29 (1H, nn, J 11,0, 9,5 'y, 1H okcoben3okcazanuna H-2), 3,42
(3H, ¢, NCH3), 1,62 (6H, ¢, C(CH3)2)OH); F SIMP (380 MI', CDCls) § -117,4 (T, J = 8,0, 4,0
Tu); m/z: 528 [M + H]", 510 [M + H - H>O]" (naiineno [M + H]J", 490,1772, C27H24FN30s
tpebyer [M + H]* 490,1773).

(S)-N-(7-((4-ruppoxcurerparuapo-2 H-nupaH-4-ui )3 TUHUN )-S5 -MeTHI-4-0Kc0-2,3,4,5-

teTparuapodensolb][ 1,4]Jokcazenun-3-mn)-4-penokcunukoauaamun (I-123).

\ 7/
1 NH
O

'H AMP (400 MI'u, CDCl3) § 8,85 (1H, x, J 7,5 'y, NH), 8,43 (1H, x, J 5,5 ', pyH-6), 7,61
(1H, n, J 2,5 T'u, pyH-3), 7,43-7,39 (2H, m, 2H Ce¢Hs), 7,31-7,23 (3H, m, 1H CsHs, Bzokcazanun
H-6, H-8), 7,13 (1H, n, J 9,0 I'u, Bzokcazamuu H-9), 7,08-7,05 (2H, m, 2H CsHs), 6,94 (1H, an, J
5,5, 2,5 ', pyH-5), 5,03 (1H, ar, J 11,0, 7,5 T'u, okcobenszokcazanun H-3), 4,70 (1H, an, J 9,5,
7,5 T'u, 1H okcobenszokcazanuna H-2), 4,31 (1H, nn, J 11,5, 9,5 I'n, 1H okcoben3okca3anuna H-
2), 3,95 (2H, at, J 12,5, 4,5 T'n, 2H mupana H-2, H-6), 3,71 (2H, non, J 12,0, 9,0, 3,0 T'u, 2H
nmupana H-2, H-6), 3,43 (3H, ¢, NCH3), 2,08-2,00 (2H, m, 2H nupana H-3, H-5), 1,89 (2H, nn, J
13,0, 9,0, 4,0 T'u, 2H nmpanH-3, H-5); m/z: 514 [M + H]" (maiineno [M + H]", 514,1973,
C29H27N306 Tpebyer [M + H]" 514,1973).
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(8)-N-(8-((3-rumpokcrokceTan-3 -1 )3TUHIN)- | -MeTH-2-0kco-2,3,4,5-teTparuapo- 1 H- 6enzo[ b
0] N=
N "~/
/ @]
O

'H AMP (400 MI'u, CDCls) § 8,84 (1H, 1, J 7,5 T'u, NH), 8,42 (1H, z, J 5,5 ', pyH-6), 7,60
(1H, n, J 2,0 I'u, pyH-3), 7,42-7,38 (2H, M, 2H C¢Hs), 7,29-7,20 (4H, m, 1H CeHs, Bzazanun H-
6, H-8, H-9), 7,07- 7,05 (2H, m, 2H CsHs), 6,92 (1H, aon, J 5,5, 2,5 I'u, pyH-5), 4,93 (2H, 1, J 7,0
I'n, 2H okceranH-2, H-4), 4,79 (2H, nn, J 7,0, 1,0 I'y, 2H okcerana H-2, H-4), 4,60 (1H, Ta, J
11,0, 7,5 I'n, Bzazanuu H-3), 3,42 (3H, ¢, NCH3 ), 2,95-2,86 (1H, m, 1H Bzazanuna H-5), 2,75-
2,63 (2H, m, 1H Bzazanuna H-5, 1H Bzazanuna H-4), 2,12-2,04 (1H, m, 1H Bza3anuna H- 4);
m/z: 484 [M + H]" (naiineno [M + H]", 484,1867, C2sH25sN30s5 tpebyer [M + H]" 484,1867).

lazenuH-3-11)-4-(heHOKCUTTUKOIMHAMUT

Ho F

(5)-4-(2,6-mumerundenoxcu)-N-(7-(3-ruapokcu-3-metunoyT- 1 -un- 1 -ui)-5-metun-4-

0kc0-2,3,4 ,5-terparunpobenso[b][ 1,4]okcazenun-3-wn)nukonuHamun (1-124).

o 0O N=
HO 4 /N 'e) °

'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,5 I'u, NH), 8,38 (1H, n, J 6,0 'y, pyH-6), 7,48
(1H, n, J 2,5 T'u, pyH-3), 7,27-7,24 (3H, M, okcobensokcazanua H-6, H-8, CsH3(CH3)2H-4),
7,11 (1H, n, J 9,0 I'u, okcobenszokcazanun H-9), 7,08 (2H, ¢, CsH3(CH3):H-2, H-6), 6,74 (1H,
an, J 5,5, 2,5 'y, pyH-5), 5,01 (1H, o, J 11,5, 7,5 T'u, okcobenszokcazanun H-3), 4,69 (1H, nn, J
9,5, 7,5 Tu, 1H okcobensokcazammua H-2), 428 (1H, nmn, J 11,5, 9,5 Tu, IH
okcobensokcazanmmaa H-2), 3,41 (3H, ¢, NCH3), 2,05 (6H, ¢, 2 x ArCH3), 1,61 (6H, c,
C(CH5);0H); BC AMP (100 MI'y, CDCl3) § 169,0, 165,3, 163,8, 151,4, 150,2, 150,0, 149,6,
136,2, 130,8, 130,7, 129,3, 126,4, 126,1, 123,0, 120,3, 112,5, 109,3, 94,4, 80,7, 77,2, 65,6, 49,3,
35,4,31,4,16,1; m/z: 500 [M + H]".

(5)-4-(4-propdensmn)-N-(7-(3-ruapokcu-3-meTunoy1- 1 -un- 1 -ui)-5-meTun-4-okco-

2,3,4,5-rerparunpobensol b][ 1,4]okcazenun-3-mn)mukomnHamun (1-125).
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o 0] N=
Q---NH \Q/ :

Ho Z " "
'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,5 T'u, NH), 8,47 (1H, x, J 5,0 T'u, pyH-6), 7,90
(1H, n, J 1,0 I'y, pyH-3), 7,28-7,24 (2H, m, okcobensokcazanun H-6, H-8), 7,17 (1H, an, J 5,0,
2,0 T'u, pyH-5), 7,11 (1H, n, J 9,0 I'u, okcobensokcazanuu H- 9), 7,11-7,07 (2H, m, 2H CsHsF),
6,97 (2H, tr, J 9,0, 2,0 T'y, 2H CeH4F), 5,03 (1H, ar, J 11,5, 7,5 I'u, okcobenzokcazamnuua H-3),
4,70 (1H, non, J 9,5, 7,5 T'u, 1H okcobensokcazanuua H-2), 4,28 (1H, ax, J 11,5, 9,5 I'n, 1H
okcobensokcazarmaa H-2), 3,97 (2H, ¢, CH.CsH4F), 3,41 (3H, ¢, NCHs), 1,61 (6H, c,
C(CH5):0H); “F AMP (380 MI'u, CDCls) & -116,0 (tt, J = 8,0, 5,5 T'y); m/z: 488 [M + H]
(Haiineno [M + H]", 488,1986, C2sHysFN304 Tpebyer [M + H]™ 488,1980).

(8)-4-(4-pTopSenzun)-N-(7-((3-ruapoKCHOKCETaH-3 -1 )3 THHII )-5-Me THII-4-0KCO-

2,3,4,5-rerparunpobensol b][ 1,4]okcazenun-3-wn)nukonunamun (1-126).

o~ 3
1NH
HOZ((:[ i 2o %F
O

'H AMP (400 MTI'u, CDCl3) & 8,85 (1H, n, J 7,5 I'u, NH), 8,47 (1H, nx, J 5,0, 1,5 ', pyH-6),
7,90 (1H, wmwmp. n, J 1,0 I'n, pyH-3), 7,31-7,29 (2H, M, okcoben3okcazanuuH-6, H-8), 7,18 (1H,
an, J 5,0, 2,0 ', pyH-5), 7,14 (1H, 1, J 9,0 I'u, okcobensokcasanun H-9), 7,11-7,07 (2H, m, 2H
CeHsF), 6,96 (2H, 1, J 9,0 I'u,, 2H CsH4F), 5,04 (1H, nt, J 11,5, 7,5 ', okcoben3okcasanun H-
3), 4,91 (2H, nn, J6,5, 4,5 T'n, 2H okcerana H-2, H-4), 4,78 (2H, nnn, J 6,5, 2,0, 1,0 T'u, 2H
okcreanH-2, H-4), 4,71 (1H, on, J 9,5, 7,5 T'u, 1H okcobenszokcazanuna H-2), 4,30 (1H, nn, J
11,5, 9,5 T'u, 1H okcobenzokcazanuna H-2), 3,97 (2H, ¢, CH>CsH4F), 3,40 (3H, ¢, NCH3), 3,09
(1H, mup. ¢, OH); F SAMP (380 MI', CDCl3) § -116,0; m/z: 502 [M + H]" (maitneno [M + H]",
502,1787, C20H24FN30s Tpebyer [M + H]* 502,1773).

(8)-N-(5-metun-7-((3-meTunokceTan-3-mi)3TuHmNI )-4-0kco-2,3,4,5-

teTparuapodensolb][ 1,4]okcazenun-3-nn)-4-pernokcunukonuaamun (I-127).
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'H AMP (400 MI'u, CDCls) § 8,84 (1H, 1, J 7,5 T'u, NH), 8,42 (1H, x, J 5,5 T'u, pyH-6), 7,59
(1H, m, J 2,5 T'u, pyH-3), 7,42-7,38 (2H, m, 2H C¢Hs), 7,26-7,21 (3H, m, 1H C¢Hs,
okcobensokcazamua H-6, H-8), 7,10 (1H, n, J 9,0 I'y, okcoben3okcazamuu H-9), 7,06-7,04 (2H,
M, 2H C¢Hs), 6,93 (1H, mn, J 5,5, 2,5 I'm, pyH-5), 5,01 (IH, ar, J 11,0, 7,5 T,
okcoben3okcazamuu H-3), 4,90 (2H, 1, J 5,5 I'u, 2H okcerana H-2, H-4), 4,69 (1H, on, J 9,5, 7,5
I'n, 1H okcobensokcasanuna H-2), 4,46 (2H, 1, J 5,5 I'n, 2H okcerana H-2, H-4), 4,28 (1H, an, J
11,0, 9,5 T'u, 1H okxcobensokcasamun), 3,41 (3H, ¢, NCH3), 1,70 (3H, ¢, CCH3); *C SAMP (100
MTI'u, CDCls) 6 169,0, 166,1, 163,6, 153,7, 151,3, 150,1, 149,9, 136,2, 130,7, 130,3, 126,3,
125,7, 123,0, 120,7, 120,6, 114,4, 110,6, 92,7, 82,9, 82,0, 77,2, 49,3, 35,4, 33,7, 25,4, m/z: 484
[M + H]" (naiineno [M + H]", 484,1855, C23HsN30s5 TpeGyer [M + H]™ 484,1817).

(S)-N-(7-((3-MeToKCHOKCeTaH-3-1J1)3THHII )-5-MeTH-4-0kCc0-2,3,4,5-

teTparuapodensolb][ 1,4]Jokcazenun-3-mn)-4-penokcunukoaunaamun (I-128).

\ 7/
-INH
. 2%@[/1 e
@)

'H AMP (400 MI'u, CDCl3) § 8,86 (1H, x, J 7,5 I'u, NH), 8,44 (1H, n, J 5,5 ', pyH-6), 7,61
(1H, n, J 2,5 T'u, pyH-3), 7,42 (2H, nn, J 8,0, 7,5 T'u, 2H CsHs), 7,35-7,32 (2H, m, 2H C¢Hs,
okcobensokcaszanmua H-6 wnu H-8), 7,27-7,23 (1H, m, 1H C¢Hs, okcobenszokcazanua H-6 wimn H-
8), 7,16 (1H, 1, J 9,0 I'y, oxcobensokcazanun H-9), 7,07 (2H, nn, J 8,5, 1,0 I'u), 2H CeHs), 6,95
(1H, nn,J 5,5, 2,5 'y, pyH-5), 5,04 (1H, ar, J 11,0, 7,5 I'u, okcobensokcazanuna H-3), 4,85 (2H,
n, J 6,5 ', 2H okceranaH-2, H-4), 4,76 (2H, 1, J 7,0 T'u, 2H okceranaH-2, H-4), 4,72 (1H, nn, J
9,5, 7,5 I'n, 1H okcobensokcazanunraH -2), 4,32 (1H, o, J 11,0, 9,5 I'n, 1H okcobeH30Kca3anuH
H-2), 3,44 (3H, ¢, NCH3 unu OCH3), 3,42 (3H, ¢, NCH3 uiu OCH3); m/z: 500 [M + H]".

(8)-N-(7-((3-¢pTopokceTaH-3-wi1 )3 THHILI )-5-MeTH-4-0kc0-2,3,4,5-

2¥ 5 7

teTparuapodensolb][ 1,4]okcazennn-3-nn)-4-penokcunukoanaamun (I-129).
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'H SIMP (400 MI't, CDCl3) & 8,56 (1H, 1, J 7,0 T'y, NH), 8,44 (1H, n, J 5,5 I'w, pyH-6), 7,61
(1H, 1, J 2,5 Ty, pyH-3), 7,44-7,40 (2H, m, 2H CeHs), 7,36-7,34 (2H, M, okcobensokcasanus H-
6, H-8), 727-7,23 (1H, m, 1H CsHs), 7,17 (1H, 1, J 9,0 I't, okcoBensokcasarmmn H-9), 7,08-7,06
(H, m, 2H CeHs), 695 (1H, am, J 5,5, 2,5 Ty, pyH-5), 5,04 (1H, ar, J 11,5, 7,5 Iy,
okcbensokcazanuH H-3), 4,98 (2H, c, 2H okcerana H-2, H-4), 4,93 (2H, ¢, 2H okcerana H-2, H-
4)), 4,72 (1H, nn, J 9,5, 7,5 T'u, 1H okcoben3okcazanuna H-2), 4,32 (1H, nx, J 11,0, 9,5 'y, 1H
okcobensokcazanuna H-2), 3,44 (3H, ¢, NCH3); F AMP (380 MI'u, CDCls) & -140,8 (xBuHTET,
J 20,5 Tn), m/z: 488 [M + H|" (naiineno [M + H]", 488,1627, C27H22FN30s tpebyer [M + H]"
488,1610).

(8)-3-((5-merun-4-okco-3-(4-peHoKCUIUKONMHAMu10)-2,3,4, 5-
teTparuapoden3olb][ 1,4]Jokcazenun-7-mi)3 TUHUIT)OKCeTaH-3 -1 (3-

mopdomuronponui)kapdamat (I-130).

o 0] N=
/\ 2"'N?‘l_<\:/2
@)
K/N\/\/H\H/O Z }'«\I 0 O@
o)
o}

'H AMP (400 MI'u, CDCls) § 8,85 (1H, x, J 7,0 'y, H H CH), 8,43 (1H, n, J 5,5 'y, pyH-6),
760 (1H, n, J 2,5 T'm, pyH-3), 7,43-739 (2H, M, 2H C¢Hs), 7,34-7,32 (2H, wm,
okcobensokcazarma H-6, H-8), 7,27-723 (1H, m, 1H Ce¢Hs), 7,13 (1H, n, J = 8,5 T,
okcobensokcaszanun H-9), 7,08-7,05 (2H, m, 2H CsHs), 6,94 (1H, nn, J 5,5, 2,5 T'u, pyH- 5), 6,23
(1H, T, J 5,5 Tu, CONHCH»), 5,01 (1H, ar, J 11,0, 7,5 T'u, okcoben3zokcasanun H-3), 4,97 (2H,
n,J 7,5 T, 2H okcerana H- 2, H-4), 4,89 (2H, 1, J 7,5 T'u, 2H okcerana H-2, H-4), 4,71 (1H, an,
J 9,5 7,0 I'm, 1H oxkcobenszokcazanmna H-2), 4,30 (1H, nom, J 11,0, 9,5 Tm, 1H
okcobensokcazanuu H-2), 3,72, 3,71 (4H, 2x cucrema AB, J 4,5 I'y, 4H mopdonuna), 3,43 (3H,
¢, NCH;3), 3,31 (2H, x, J 6,0 'y CONHCH,CH>CH>N), 2,48-2.44 (6H, m, 4H mopdonuHa,
CONHCH,CH>CH:N), 1,70 (2H, xBunrer, J 6,0 ', CONHCH>CH,CH,N); m/z: 678 [M + Na]",
656 [M + HJ', 329 [M + H]*" (maiineno [M + H]", 656,2740, C3sH37NsOs tpebyer [M +H]"
656,2465).
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(S)-N-(7-((4-runpoxcu- 1 -(4-¢h eHOKCHITUKOIMHOWI ) TUTIE PUANH-4- U1 )3 TUHII ) -5 -Me THII-4 -
0kco-2,3,4,5-terparuapodenso[ ][ 1,4]okcazenun-3-mn)-4-penokcunmukonrnaamun (I-131).

@] N=

@) |\O
N A

'H IMP (400 MTI'u, CDCl5) & 8,86 (1H, 1, J 7,5 T'u, NH), 8,44 (1H, 1, J 5,5 Ty, 1 x pyH-6), 8,42
(1H, o, J 5,5 T, 1 x pyH-6), 7,61 (1H, 1, J 2,5 T, 1 x pyH-3), 7,45-7,39 (4H, m, 2 x 2H CsHs),
7,28-23 (4H, m, 2 x 1H CsHs, okcobenzokcazanun H-6, H-8), 7,14-7,05 (6H, m, 2 x 2H CsHs, 1 x
pyH-5, okcobensokcazanun H-9), 6,94 (1H, an, J 5,5, 2,5 I'y, 1 x pyH-5), 6,88 (1H, nx, J 5,5,
2,5 Ty, 1 x pyH-5), 5,03 (1H, ar, J I'u, okcobensokcazanun H-3), 4,71 (1H, an, J T'u, 1H
okcobensokcaszanuna H-2), 4,30 (1H, an, J I'n, 1H okcobensokcazanuna H-2), 4,14-4,10 (1H wm,
1H nunepununa H-2, H-6), 3,83 -3,76 (1H, m, 1H nunepununa H-2, H-6), 3,75-3,66 (1H, m, 1H
munepunuHa H-2, H-6), 3,60-3,53 (1H, m, 1H nunepununa H-2), H-6), 3,43 (3H, ¢, NCHj3 ),
2,48-2.43 (1H, m, 1H nunepununa H-3, H-5), 2,16-2,03 (1H, m, 1H nunepuauna H-3, H -5),
1,98-1,85 (2H, m, 2H nunepununa, H-3, H-5); m/z: 710 [M + H]", 692 [M + H - H,O]" (naiineno
[M +H]", 710,2552, C41H35sNs507 Tpebyer [M + H]™ 710,2609).

(S)-N-(7-((4-ruppokcununepuarH-4-1i1)3TUHI )-S5 -MeTUI-4-0Kkc0-2,3 .4, 5-

25 T

teTparuapodensolb][ 1,4]okcazenun-3-mn)-4-pernokcunukoauaamun (I-132).

\ 7/
- NH
N
H

'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,5 'y, NH), 8,44 (1H, n, J 6,0 ', pyH-6), 7,61
(1H, n, J 2,5 T'u, pyH-3), 7,43-7,39 (2H, m, 2H CsHs), 7,30-7,23 (3H, M, okcoben3okca3anuH H-
6,H-8, IHCsH sy 7,13 (1H, n, J 9,0 T'u, okcobensokcasanuu H-9), 7,08-7,06 (2H, m, 2H C¢Hs),
6,94 (1H, nn, J 5,5, 2,5 T'u, pyH-5), 5,03 (1H, ar, J 11,5, 7,5 T'u, okcobensokcazanuua H-3), 4,70
(1H, nmn, J 9,5, 7,5 T'u, 1H okcobenzokcazanuna H-2), 4,30 (1H, on, J 11,5, 9,5 'y, 1H
okcobensokcazammaa H-2), 3,43 (3H, ¢, NCHj3y 3,19-3,13 (2H, m, 2H nunepununa H-2, H-6),
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3,04-2.95 (2H, m, 2H munepuauna H-2, H-6), 2,14-2,04 (2H, m, 2H nunepununa H-3, H-95),
1,88-1,82 (2H, m, 2H nunepununa H-3, H-5); m/z: 513 [M + H]", 495 [M + H - H,O]" (naiineno
[M + H]", 513 xxxx, C290H28N40s Tpebyer [M + H]" 513 .xxxx).

(8)-4-(4-propdenokcn)-N-(7-((4-rugpoxkcununepuIuH-4-1i)3 THHII )-S5 -MeTHII-4-0KCO-

2,3,4,5-rerparunpobdensol b ][1,4]okcazenun-3-mwn)nukonuHamun (I-133).

o @) N=
QHQ -
N
H

'H AMP (400 MI'u, CDCls) & 8,84 (1H, x, J 7,5 T'u, NH), 8,42 (1H, x, J 5,5 I'u, pyH-6), 7,55
(1H, n, J 2,5 T'u, pyH-3), 7,28-7,25 (2H, M, 2H okcoben3okcazanuna H-6, H-8), 7,11-7,07 (3H,
M, okcobensokcaszanuH H-9, 2H CsHsF), 7,04-7,01 (2H, m, 2H CsHsF), 6,91 (1H, nn, J 5,5, 2,5
I'u, pyH-5), 5,01 (1H, art, J 11,5, 7,5 I'u, okcobenzokcazanun H-3), 4,68 (1H, o, J 9,5, 7,5 'y,
1H okcobenszokcazanuua H-2), 4,28 (1H, o, J 11,5, 9,5 T'u, 1H okcobenszokcazanuna H-2), 3,40
(3H, ¢, NCH3), 3,11-3,06 (2H, M, 2H nunepununa H-2, H-6), 2,94-2,87 (2H, M, 2H nunepuanna
H-2, H-6), 2,04-1,97 (2H, m, 2H nunepuauna H-3, H-5), 1,79-1,72 (2H, m, 2H nunepununa, H-
3, H-5); 1*C SIMP (100 MI', CDCls) & 168,9, 166,1, 163,6, 160,1 (x, J 245,0 T'wy), 151,4, 150,2,
150,1, 149,5 (m, J 2,5 T'w), 136,3, 130,9, 126,5, 123,1, 1223 (r, J 8,5 '), 120,2, 117,0 (m, J 23,5
I'm), 114,2, 110,3, 93,0, 83,3, 77,1, 67,0, 49,3, 43,5, 40,4, 35,4; F IMP (380 MI'y, CDCl3) § -
116,5; m/z: 531 [M + H]" (maiimeno [M + H]", 531,2031, C29H27FN4Os tpebyer [M + H]"
531,2038).

(8)-N-(7-((1-aueTun-4-ruApOKCUTTUIIE PUTUH-4-FT )3 THHILT )-S-Me THI-4-0KC0-2,3,4,5-

teTparuapodensolb][ 1,4]okcazenun-3-nn)-4-(4-propdenokcn)mukonuaamun (I-134).

o @) N=
Q*@
HO f;; P e} ()_{<::>F_F
N
A

)
'H AMP (400 MT'u, CDCl5) & 8,85 (1H, 1, J 7,5 Tu, NH), 8,44 (1H, n, J 5,5 I'u, nupuaun H-6),
7,57 (1H, n, J 2,5 T'u, mupunun H -3), 7,29-7,28 (2H, M, 2H okcobensokcazanuna H-6, H-8),
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7,14 (1H, g1, J 9,0 'y, okcobenszokcasamun H-9), 7,11-7,08 (2H, m, 2H CsH4F), 7,07-7,02 (2H, ™,
2H CeH4F), 6,92 (1H, mn, J 5,5, 2,5 T'u, mupuaua H-5), 5,03 (1H, ar, J 11,0, 7,5 T,
okcobensokcazamma H-3), 4,70 (1H, an, J 9,5, 7,5 I'u, 1H okcobenszokcazanuna H-2), 4,31 (1H,
an, J 11,0, 9,5 T'u, 1H okcobensokcazanuna H-2), 4,05-3,98 (1H, m, 1H nunepuauna H-2, H-6),
3,74-3,68 (1H, M, 1H nunepuannaa H-2, H-6), 3,54-3,44 (2H, m, 2H nunepuauna H-2, H-6), 3,43
(3H, ¢, NCH3), 2,12 (3H, ¢, COCH3), 2,09-1,98 (2H, M, 2H nunepununa H-3, H-5), 1,89-1,78
(2H, m, 2H nunepumun H-3, H-5); F AMP (380 MTI'u, CDCls) & -116,5; m/z: 573 [M + H]
(maiimeno [M + H]", 573,2153, C31H20FN4Os Tpebyet [M + H]" 573,2144).

(8)-4-(4-pTopdenokcn)-N-(7-((4-runpokcu- 1 -meTunnune puauH-4-ui1)3TUHNT )-5-Me THII-

4-0kco0-2,3,4,5-rerparunpoben3o| b][1,4]okcazenun-3-mwn)nukomuHamun (I-135).

o O N=
Q*@ -
HO & ;\l o O F
N
|

'H SIMP (400 MI'u, CDCls) § 8,84 (1H, 1, J 7,5 Tu, NH), 8,44 (1H, n, J 5,5 'y, pyH-6), 7,56
(1H, n,J 2,5 I'u, pyH-3), 7,30-7,28 (2H, M, okcobensokcasanuu H-6, H-8), 7,12 (1H, 1, J 9,0 'y,
okcobensokcaszanun H-9), 7,12-7,08 (2H, m, 2H CsH4F), 7,05-7,02 (2H, m, 2H CsH4F), 6,92 (1H,
an, J5,5,2,5 'y, pyH-5), 5,02 (1H, at, J 11,0, 7,5 T'u, okcobensokcazarmu H -3), 4,69 (1H, nn, J
9,5, 7,5 Tu, 1H okcobensokcazarmua H-2), 429 (1H, nmn, J 11,0, 9,5 Tu, IH
okcobensokcazanmuna H-2), 3,42 (3H, ¢, CONCH3), 2,74-2,66 (2H, m, 2H nunepununa H-2, H-
6), 2,46-2.39 (2H, ™M, 2H nunepunun H-2, H-6), 2,32 (3H, ¢, NCH3), 2,09-2,02 (2H, m, 2H
munepuauna H-3, H-5), 1,94 (2H, mng, J 13,0, 9,0, 3,5 T', 2H nunepununa H-3, H-5); YF AMP
(380 MTI'u, CDCl3) 8 -116,6; m/z: 545 [M + H]" (maiineno [M + H]J", 545,2199, C30H20FN4Os
tpebyer [M + H]™ 545,2195).

(8)-N-(7-((3-rumpokcua3eTuAnH-3 -1 )3TUHI )-S5 -MeTHI-4-0kc0-2,3 .4, 5-

teTparuapodensolb][ 1,4]okcazenun-3-nn)-4-penokcunukoanaamun (I-136).

- INH
<)
HO & }\l o)

Ir=z
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'H AMP (400 MI'u, CDCls) § 8,86 (1H, 1, J 7,0 I'u, NH), 8,43 (1H, x, J 5,5 ', pyH-6), 7,61
(1H, n, J 2,5 T'u, pyH-3), 7,43-7,39 (2H, M, 2H CsHs), 7,31-7,29 (2H, M, okcoben3okca3anuH H-
6, H-8), 7,27-7,22 (1H, m, 1H CeHs), 7,13 (1H, g, J 8,0 'y, okcobensokcazamuu H-9), 7,08-7,05
(2H, m, 2H Ce¢Hs), 6,94 (1H, anm, J 5,5, 2,5 T'u, pyH-5), 5,03 (1H, ar, J 11,5, 7,5 I'n,
okcobensokcazamma H-3), 4,71 (1H, an, J 9,5, 7,5 I'u, 1H okcobenszokcazanuna H-2), 4,30 (1H,
an, J 11,5, 9,5 T'u, 1H okcobensokcazanmua H-2), 4,05 (2H, n, J 9,0 I'n, 2H azerununa-2, H-4),
3,83 (2H, n, J 9,5 T'u, 2H oserununa H-2, H-4), 3,42 (3H, ¢, NCH3);, m/z: 485 [M + HJ"
(naiineno [M + H]", 485 xxxx, C27H24N4Os tpeGyer [M + H]" 485 xxxx).

(8)-N-(7-((3-ruppokcu- 1 -meTunazeTuauH-3 -1 )3 TUHW )-S-MeTUI-4-0KkCc0-2,3,4,5-
terparuapodensolH][1,4]okcazennn-3-un)-4-penokcunukomuHamun (I-137).

0O N=

INH
v
HO Z }\l o)

N

|
'H AIMP (400 MI'u, CDCls) & 8,86 (1H, x, J 7,5 T'u, NH), 8,43 (1H, n, J 5,5 'y, pyH-6), 7,61
(1H, n, J 2,5 T'u, pyH-3), 7,43-7,39 (2H, m, 2H CsHs), 7,32-7,29 (2H, M, okcoben3okca3anuH H-
6, H-8), 7,27-7,23 (1H, m, 1H C¢Hs), 7,13 (1H, n, J = 8,5 ', okcobenzokcazanmuu H-9), 7,08-
7,06 2H, m, 2H C¢Hs), 6,94 (1H, ax, J 5,5, 2,5 T'u, pyH-5), 5,02 (1H, ar, J 11,0, 7,5 I'n,
okcobensokcazanun H-3), 4,71 (1H, an, J 9,5, 7,5 I'u, 1H okcobenzokcazanuna H-2), 4,30 (1H,
an, J ', 11,5, 10,0 H okcobenszokcazanuna H-2), 3,70 (2H, w. 1, J 9,5 T'u, 2H aseruauna H-2,
H-4), 3,44 (2H, n, J 9,0 I'n, 2H aszerununa H-2, H-4), 3,41 (3H, ¢, CONCH;3), 2,43 (3H, c,
NCH3); m/z: 499 [M + H]™ (maiizeno [M + H]", 499 xxxx, C23H2sN4sOs Tpebyer [M + H]
499 XXXX).

(5)-4-(4-propdenokcu)-N-(5-metmn-7-(5-(MeTunamMuHo)-3 -MeTUIeHneHT- | -uH- 1 -1)-4-

okco-2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-un)mukomuHamu (I-138).
o O N=
Y b, -
N O F
/ O

4
H
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'H AMP (400 MI'u, CDCls) § 8,85 (1H, 1, J 7,0 I'u, NH), 8,45 (1H, x, J 5,5 ', pyH-6), 7,57
(1H, n,J 2,5 I'u, pyH-3), 7,32-7,29 (2H, M, okcobensokcasamun H-6, H-8), 7,14 (1H, 1, J 8,5 'Ly,
okcobensokcasanud H-9), 7,11 (2H, T, J 8,0 I'u, 2H C¢H4F), 7,06-7,03 (2H, m, 2H CsH4F), 6,93
(1H, an, J 5,5, 2,5 ', pyH-5), 5,51 (1H, n, J 2,0 T'y, 1H CH»=), 5,41 (1H, n, J 2,0 T'y, 1H
CHy=), 5,03 (1H, o, J 11,5, 7,5 T'n, okcobensokcazamuu H-3), 4,71 (1H, ax, J 9,5, 7,5 I'n, 1H
okcobensokcazanua H-2), 4,30 (1H, nn, J 11,0, 9,5 I'n, 1H okcoben3okcazanun H-2), 3,44 (3H,
¢, CONCH3), 2,87 (2H, T, J 7,0 T'u, 2H CCH2CH2N), 2,49 (3H, ¢, NCH3), 2,47 (2H, 1, J 6,5 I'1s,
2H CCH,CH;N); *C AMP (100 MI'u, CDCls) & 1689, 166,2, 163,6, 160,1 (n, J 245,0 T'm),
151,4, 150,2, 150,0, 149,5, 136,3, 130,8, 128,9, 126,4, 123,5, 123,1, 122,4 (n, J 8,5 T'y), 120,7,
117,0 (m, J 24,0 Tu), 114,2, 110,3, 89,8, 88,0, 77,2, 49,9, 49,4, 37,2, 36,2, 35.4; ’F SAIMP (380
MTI 'y, CDCI3) 6 -116,6; m/z: 515 [M + H]" (naiineno [M + H]", 515 .xxxx, C20H27FN4O4 TpeGyer
[M +H]" 515).

(8)-N-(7-((3-rugpoxcu-1-(2,2,2-Tpudropanerni)aseTUANH-3 -1 )3 THHII )-5-MeTuII-4-

0kc0-2,3,4,5-terparuapodens3o[ ][ 1,4]okcazenun-3-mn)-4-penokcunuxoaunamun (I1-143).

0

'H AMP (400 MTI'n, CD3OD) 68,50 (1H, x, J 5,5 T'u, pyH-6), 7,59 (1H, x, J 2,0 I'u, pyH-3),
7,49-7,42 (4H, m, 2H CsHs, okcobensokcaszanun H-6, H-8), 7,30 (1H, Tr,J 7,5, 1,0 T', 1H
Ce¢Hs), 7,24 (1H, n, J 8,0 I't, okcodenzokcazanuu H-9), 7,14-7,11 (2H, m, 2H CsHs), 7,07 (1H,
an, J5,5,2,5 'y, pyH-5), 4,98 (1H, nn, J 11,5, 7,5 I'n, okcobenszokcazanun H-3), 4,62 (1H, nn, J
9,5, 7,5 Tu, 1H okcobenszokcazanuna H-2), 4,42 (1H, an, J 11,5, 10,0 I'u, 1H
okcobensokcazanmuna H-2), 4,20 (2H, 1, J 7,0 ', 2H azetununa H-2, H-4), 4,15 (2H, o, J 7,5
I'u, 2H aseruguna H-2, H-4), 3,41 (3H, ¢, NCH3); °F IMP (380 MI'y, CD;0D) & -138,2
(menter, J 17,5 Tw), m/z: 487 [M + H]".
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(8)-N-(7-((3-¢pTop-1-meTrnazeTuaAnH-3 -1 )3TUHII)-S-MeTHIT-4-0KC0-2,3 4, 5-

teTparuapodensolb][ 1,4]okcazennn-3-nn)-4-perokcunukoanaamun (I-146).

\ /
.||N
H
N
|

'H AMP (400 MI', CDCI3) 6 8,86 (1H, 1, J 7,0 T'u, NH), 8,44 (1H, n, J 6,0 'y, pyH-6), 7,61
(1H, n,J 2,5 T'u, pyH-3), 7,44-7,40 (2H, m, 2H CsHs), 7,35-7,33 (2H, M, okcoben3zokcazanua H-
6, H-8), 7,27-7,23 (1H, m, 1H C¢Hs), 7,15 (1H, n, J = 8,5 ', okcobenszokcazanun H-9), 7,08-
7,06 (2H, m, 2H C¢Hs), 6,95 (1H, an, J 6,0, 2,5 I'u, pyH-5), 5,03 (1H, ot, J 11,5, 7,5 'y,
okcobensokcasanud H-3), 4,72 (1H, nn, J 10,0, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,30 (1H,
nn, J 11,5, 10,0 I', 1H okcobenszokcazanuna H-2), 3,79 (2H, ax, J 15,0, 10,0 I', 2H a3erununa
H-2, H-4), 3,56 (2H, nn, J 19,5, 10,0 I'u, 2H azeruauna H-2, H-4) ), 3,43 (3H, ¢, CONCH3), 2,47
(3H, ¢, NCH3); F SIMP (380 MI'u, CDCl3) § -139,9; m/z: 501 [M +H]".

(8)-4-((3-((5-merun-4-okco-3-(4-peHoKCHTUKONIMHAMUIO0)-2,3,4,5-
teTparuapodensolb][ 1,4]okcazenH-7-1i)3 THHII )OKCETaH-3 11 )OKCH )-4-0KCOOy TaHOBAsI

kucnora (1-147).

o 0. N=
\ 7/
O >--|HH:2
Z N O
HO)K/\H/OZ%@(/ @
o)
o)

'H AMP (400 MTI', Dg-aneron) & 8,79 (1H, 1, J 7,0 T'uy, NH), 8,54 (1H, n, J 5,5 ', pyH-6), 7,57
(1H, n, J 2,0 T'n), pyH-3), 7,53-7,49 (2H, m, 2H CeHs, 7,48 (1H, 1, J 2,5 'y, okcobeH3okca3anuH
H-6), 7,39 (1H, nn, J 8,5, 2,0 I'u, okcobensokcaszanuu H- 8), 7,33 (1H, Tt1,J 7,5, 1,0 'y, 1H
CeHs), 7,25 (1H, g, J 8,5 T'u, okcobensokcaszamun H-9), 7,21-7,19 (2H, m, 2H, CsHs), 7,11 (1H,
an, J5,5,2,5 'y, pyH-5), 4,97 (1H, nar, J 11,0, 7,5 ', okcobenszokcazanun H-3), 4,88 (2H, n, J
7,5 T'n, 2H okcerana H-2, H-4), 4,83 (2H, 1, J 7,5 ', 2H okcerana H-2, H-4), 4,68 (1H, nn, J
9,5, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,40 (1H, an, J 11,0, 9,5 T'y, 1H
okcobensokcaszamuna H-2), 3,44 (3H, ¢, NCH3), 2,72-2,65 (4H, v, COCH>CH>COH);, m/z: 586
[M+H]".
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(S)-N-(7-((3-rumpokcu-1-(2,2,2-rpudropanerin)a3eTHanH-3-1i1)3 THHII )-S5 -MeTUI-4-

0kco-2,3,4,5-rerparuapoden3o[ b][ 1,4]okcazenun-3-mn)-4-penokcunukomuaamun (I-151)

N
-||N
H
N
A

F,C~ ~O
'H AMP (400 MI'u, CDCI3) 6 8,87 (1H, 1, J 7,5 T'u, NH), 8,44 (1H, 1, J 5,5 'y, pyH-6), 7,61
(1H, n, J 2,5 T'u, pyH-3), 7,43-7,40 (2H, m, 2H CsHs), 7,31-7,23 (3H, m, 1H C¢Hs, 2H
okcobensokcaszanun H-6, H-8, H-9), 7,17-7,14 (1H, m, 1H okcobenzokcazanun H-6, H-8, H-9),
7,08-7,05 (ZH, m, 2H C¢Hs), 6,94 (1H, nn, J 5,5, 2,5 'y, pyH-5), 5,04 (1H, T, J 11,0, 7,5 I'L,
okcobensokcasanud H-3), 4,72-4,68 (2H, m, 1H okcobensokcazanuna H-2, 1H azerununa H-2,
H-4), 4,54 (1H, 0, J 10,0 I'u, 1H a3etununa H-2, H-4), 4,48 (1H, an, J 11,0, 7,0 ', 1H
okcobensokcazanuna H-2), 4,31 (2H, k, J 10,0 I'u, 2H azerununa H-2, H-4), 3,42 (3H, c,
NCH3); F IMP (380 MI', CDCls) & -72,6; m/z: 581 [M + H]".

(8)-4-umknobyrokcu-N-(7-(3-ruapokcu-3-metuinoyT- 1 -un- 1 -ui)-5-merun-4-okco-

2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-un)nukoauHamun (I-152).

HO

'H AMP (400 MTI', CDCl3) 6 8,86 (1H, 1, J 7,0 ', NH), 8,37 (1H, x, J 6,0 'y, pyH-6), 7,48
(1H, n, J 2,5 T'u, pyH-3), 7,28-7,26 (2H, M, okcoben3okcazarmuu H-6, H-8), 7,12 (1H, n, J 9,0 Iy,
okcobensokcaszanun H-9), 6,82 (1H, nn, J 5,5, 2,5 T'y, pyH- 5), 5,04 (1H, a1, J 11,5, 7,5 'Ly,
okcobensokcaszanun H-3), 4,74 (1H, nenrer, J 7,5 'y, cBuH-1), 4,76-4,69 (1H, m, 1H
okcobensokcazanmuaa H-2), 4,30 (1H, on, J 11,5, 10,0 I'u, 1H okcoben3okcaszanuua H-2), 3,42
(3H, ¢, NCH3), 2,52-2,44 (2H, m, 2H cBuH-2, H-4), 2,22-212 (2H, m, 2H cBuH-2, H-4), 1,92-
1,84 (1H, m, 1H cBuH-3), 1,75-1,70 (1H, m, cBuH-3); m/z: 450 [M + H]".

(8)-4-mmkn00yTokcu-N-(7-((3-ruapoKCHuoKCeTaH-3 -1 )3 TUHI )-S-MeTHI-4-0kc0-2,3,4,5-
terparuapodensoH][1,4]okcazennn-3-un)mukomuHamun (I-153).
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'H AMP (400 MI'u, CDCl3) 6 8,88 (1H, 1, J 7,5 T'u, NH), 8,37 (1H, x, J 6,0 ', pyH-6), 7,49
(1H, n, J I'u, pyH- 5), 7,32-7,29 (2H, M, okcobenzokcazamua H-6, H-8), 7,15 (1H, n, J 9,0 I'y,
okcobensokcaszamun H-9), 6,83 (1H, nn, J 5,5, 2,5 T'y, pyH-5), 5,05 (1H, at, J 11,5, 7,5 I'L,
okcoben3okcaszanun H-3), 4,93 (2H, nan, J 6,5, 3,5, 0,5 ', 2H okcerana H-2, H-4), 4,80-4,78
(2H, m, 2H okcerana H-2, H-4), 4,76-4,70 (2H, M, 1H okcoben3okcazanuna H-2, cBuH-1), 4,32
(1H, nm, J 11,0, 10,0 I'u, 1H okcobensokcazanuna H-2), 3,42 (3H, ¢, NCH3), 2,52-2,44 (2H, m,
2H cBuH-2, H-4), 2,22-2,12 (2H, m, 2H cBuH-2, H-4), 1,92 -1,85 (1H, m, 1H cBuH-3), 1,77-
1,67 (1H, m, 1H cBuH-3); m/z: 464 [M + H]".

(S)-N-(7-((3-meTokcHa3eTUAMH-3 - 11 )3TUHII )-5-MeTHI-4-0KCc0-2,3,4,5-

teTparuapodensolb][ 1,4]Jokcazenun-3-mn)-4-penokcunukoauaamun (I-154).

N\ /
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H
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H

'H AMP (400 MI', CDCl3) 6 8,86 (1H, 1, J 7,0 I'u, NH), 8,43 (1H, 1, J 5,5 ', pyH-6), 7,60
(1H, n, J 2,5 T'u, pyH-3), 7,43-7,39 (2H, M, 2H CsHs), 7,34-7,31 (2H, M, okcoben3okcazanuua H-
6, H-8), 7,27-7,7,23 (1H, m, 1H CeHs), 7,14 (1H, g1, J 9,0 'y, okcobenzokcazanuu H-9), 7,07
(2H, nn, J 8,0, 1,0 T'u, 2H CeHs), 6,94 (1H, nn, J 5.5, 2,5 'y, pyH-5), 5,03 (1H, nr, J 11,0, 7.5
I', okcobensokcazanun H-3), 4,71 (1H, nn, J 10,0, 7,5 T'u, 1H okcoben3okcaszanunaH-2), 4,31
(1H, nm, J 11,0, 10,0 T'u, 1H okcobensokcazanun H-2), 4,02-3,82 (4H, wic, azetuaun H-2, H-4),
3,43 (3H, ¢, NCH;3 unu OCH3), 3,39 (3H, ¢, NCH3 uau OCH3); m/z: 499 [M +H]™.

(8)-N-(7-((3-meTokcu-1-mMeTrnazeTu IUH-3 -1 )3THHIN )-S-MeTUI-4-0kc0-2,3,4,5-

teTparuapodensolb][ 1,4]okcazenun-3-nn)-4-perokcunukonnaamun (I-155).
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'H AMP (400 MTI'u, CDCl3) 6 8,86 (1H, 1, J 7,5 T'u, NH), 8,44 (1H, an, J 5,5, 0,5 'y, pyH-6),
7,61 (1H, 1, J 2,5 'y, pyH-3), 7,44-7,40 (2H, m, 2H CsHs), 7,37 (1H, 1, J 2,0 'y,
okcoben3okcaszanuu H-6), 7,36 (1H, nn, J 8,0, 2,0 I'u, okcobensokcazanuun H -8), 7,27-7,23 (1H,
M, 1H C¢Hs), 7,15 (1H, g, J 8,0 I', okcobenzokcazamuu H-9), 7,08-7,06 (2H, m, 2H Cg¢Hs), 6,94
(1H, nn, J 5,5, 2,5 T', pyH-5), 5,03 (1H, at, J 11,0, 7,5 I'u, okcobenzokcazarmuu H-3), 4,71 (1H,
an, J 9,5, 7,5 T'u, 1H okcobensokcazanuuaH -2), 4,31 (1H, an, J 11,0, 9,5 Ty, 1H
okcoben3okcazanuna H-2), 4,05 (2H, w x, J 8,0 I'u, 2H azerununa H-2, H-4), 3,60 (2H, n, J 9,0
I'n, 2H azerununa H-2, H-4), 3,44 (3H, ¢, OCH;3 mniu CONCH3), 3,42 (3H, ¢, OCH3 unn
CONCH3), 2,70 (3H, ¢, NCH3); m/z: 513 [M + H]".

(8)-4-(muknonentunokcu )-N-(7-(3-runpokcu-3-metunoyr-1-un- 1 -wi)-S-meTun-4-okco-

2,3,4,5-rerparunpodenso [b][1,4]okcazenun-3-mwin)nukonuHamuz (I-156).

0 ®) N=
Q-HN)_Q
H
HO & /N 0] OO

'H AMP (400 MI', CDCl3) 6 8,88 (1H, 1, J 7,5 'y, NH), 8,36 (1H, x, J 5,5 ', pyH-6), 7,56
(1H, n, J 2,5 T'u, pyH-3), 7,28-7,26 (2H, M, okcobensokcazarmuu H-6, H-8), 7,12 (1H, n, J 9,0 I'y,
okcobensokcaszanun H-9), 6,86 (1H, nn, J 5,5, 2,5 T'y, pyH- 5), 5,05 (1H, a1, J 11,5, 7,5 'Ly,
okcobensokcaszanun H-3), 4,88-4,85 (1H, m, uuknonenranH-1), 4,72 (1H, nn, J 9,5, 7,5 Ty, 1H
okcobensokcazanmnaa H-2 ), 4,30 (1H, ox, J 11,0, 9,5 T'u, 1H okcobenszokcazanuna H-2), 3,42
(3H, ¢, NCH3), 1,98-1,89 (2H, m, 2H nuknonentana H-2, H-5), 1,86-1,73 (4H, m, 4H
mukjonentana H-2, H-3, H-4, H-5), 1,68-1,65 (2H, m, 2H nuknonenrana H-2, H-3, H-4, H -5),
H, ¢, C(CH3)0H); m/z: 464 [M + H]".

(8)-4-(unknonenTrnokcu )-N-(7-((3-ruapoKCHOKCeTaH-3 - 1T )3 THHILT )-5-MeTHIT-4-0KCO-

2,3,4,5-rerparuapodenso| ][ 1,4]okcazenun-3-un)mukoauHamun (I-157).
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'H AMP (400 MI'u, CDCl3) 6 8,88 (1H, 1, J 7,0 I'u, NH), 8,36 (1H, x, J 5,5 ', pyH-6), 7,56
(1H, n, J 2,5 T'u, pyH-3), 7,33-7,30 (2H, M, okcoben3okcazarmuu H-6, H-8), 7,16 (1H, n, J 9,0 I'y,
okcobensokcaszanun H-9), 6,87 (1H, nn, J 6,0, 2,5 T'y, pyH- 5), 5,06 (1H, a1, J 11,0, 7,5 I'Ly,
okcoben3okcaszanuu H-3), 4,93 (2H, mup. 1, J 6,5 I'u, 2H okcerana H-2, H-4), 4,88-4,85 (1H, m,
uukjonentanH-1), 4,80 (2H, 1, J 6,5 I'n, okceranH-2, H-4), 4,72 (1H, an, J 9,5, 6,5 Ty, 1H
okcobensokcazanuna H-2), 4,33 (1H, ox, J 11,5, 9,5 I'u, 1H okcobensokcazanun H-2), 3,43 (3H,
¢, NCH3), 1,99-1,89 (2H, m, 2H nuknonenrana H-2, H-5), 1,86-1,75 (4H, m, 4H nuknonenrana
H-2, H-3, H-4, H-5), 1,66-1,62 (2H, m, 2H nuknonenrana H-2, H-3, H-4, H-5); m/z: 478 [M +
H]"

Metun-(S)-3-(5-metun-4-okco-3-(4-penokcunukoanuammno)-2,3,4,5-

teTparuapodensolb][1,4]Jokcazenun-7-wi)nponuoiar (I-159).

o @) N=

% N 0

O /] O

@)
'H AMP (400 MI'u, CDCl3) 6 8,85 (1H, 1, J 7,5 T'u, NH), 8,43 (1H, 1, J 5,5 I'n, pyH-6), 7,60
(1H, n, J 2,5 T'u, pyH-3), 7,46-7,39 (4H, m, 2H CsHs, okcoben3okcasanun H-6, H-8), 7,24 (1H,
tT,J 7,5, 1,5 T, 1H CsHs), 7,19 (1H, 1, J 9,0 I'y, okcobensokcazanuu H-9), 7,07-7,05 (2H, m,
2H C¢Hs), 6,94 (1H, nn, J 5,5, 2,5 T'y, pyH-3), 5,03 (1H, art, J 11,5, 7,5 T'u, okcoOeH30KCa3amuH
H-3), 4,72 (1H, nn, J 9,5, 7,5 T'u, 1H okcobenszokcazanuna H-2), 4,34 (1H, nn, J 11,5, 9,5Ty, 1H
okcobensokcasamuua H-2), 3,84 (3H, ¢, OCH3), 3,42 (3H, ¢, NCH3); m/z: 472 [M + H]".

3-(((S)-5-mernn-4-okco-3-(4-peHokcunmukoaMHaMuI0)-2,3,4,5-

teTparugpodensolb][ 1,4]okcazenun-7-nia)3 THHUIT)OKCeTaH -3-ui-L- BanuHat (I-160).
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'H AMP (400 MTI', CDCI3) 6 8,85 (1H, 1, J 7,5 T'u, NH), 8,44 (1H, n, J 5,5 'y, pyH-6), 7,61
(1H, n,J 2,5 T'u, pyH-3), 7,44-7,40 (2H, m, 2H CsHs), 7,31-7,27 (2H, M, okcoben3zokcazanua H-
6, H-8), 7,27-7,23 (1H, m, 1H C¢Hs), 7,14 (1H, n, J 9,0 I'u, okcobenzokcazanun H-9), 7,08-7,06
(2H, m, 2H C¢Hs), 6,94 (1H, nn, J 5,5, 2,5 T'u, pyH-5), 5,05-4,97 (3H, M, okcoben3okcazanud H-
3, 2H okcerana H-2, H-4), 4,89 (2H, 1, J 7,0 I', 2H okcerana H-2, H-4), 4,71 (1H, an, J 9,5, 7,0
I'n, 1H okcobensokcazanuna H-2), 4,31 (1H, T, J 11,0 I'u, 1H okcobensokcazanuna H-2), 3,42
(3H, ¢, NCH3), 3,42-3,39 (1H, M, COCHNH»), 2,18-2,09 (1H, m, CH(CH3)2), 1,04 3H, 1, J 6,5
I'y, 1 x CH3 CH(CHs)2), 0,99 (3H, n,J 6,5 T, 1 x CH3; CH(CHz),); m/z: 585 [M + H]".

(8)-3-(5-merun-4-oxco-3-(4-penoxcunukomHamuno)-2,3,4,5-

teTparuapodensolb][ 1,4]Jokcazenun-7-min)nponuonosas kuciaora (I-161).

olﬂ)\_Q @

0
Ho Z N Yo

0]
'H AMP (400 MI'y, CDsOD) 6 8,47 (1H, n, J 6,0 'y, pyH-6), 7,56 (1H, x, J 2,0 I'ny,
okcobensokcaszanun H-6), 7,50 (1H, n, J 2,5 I'u, pyH-3), 7,47-7,41 (3H, m, 2H CsHs,
okcobensokcaszanun H-8), 7,28 (1H, wup 1, J 7,5 T'y, 1H CeHs),, 7,20 (1H, n, J = 8,5 'L,
okcobensokcaszanun H-9), 7,11-7,09 (2H, m, 2H C¢Hs), 7,04 (1H, nn, J 5,5, 2,5 T'u, pyH-5), 4,98
(1H, nn, J 11,5, 7,5 'y, okcodenszokcazanun H-3), 4,63 (1H, nn, J 10,0, 7,5 Ty, 1H
okcobensokcazanmuna H-2), 4,38 (1H, on, J 11,5, 10,0 ', 1H okcoben3okcaszanuna H-2), 3,41
(BH, ¢, NCH3); m/z: 458 [M + H]".

3-(((S)-5-mernn-4-okco-3-(4-peHokcunukoaMHaMuI0)-2,3,4,5-

teTparupodensolb][ 1,4]okcazenH-7-1i)3 THHIAI )OKCETaH-3-1JI-L - BaJIMHATHASI COJIb

6enzoncynbhoHoBON KUCIOTHI (I-164).
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H,N /
° Yo

'H AMP (400 MI'u, CDCl3) 6 9,06 (1H, 1, J 7,0 T'u, NH), 8,62 (1H, x, J 6,0 ', pyH-6), 8,40
(2H, wup. ¢, NH»), 7,85 (2H, n, J I'u, 2H CsHsSOsH) 7,66 (1H, mup. ¢, pyH-3), 7,43 2H, T, J =
8,0 I'm, 2H C¢Hs), 7,38-7,22 (H, 1H C¢Hs, 3H CsHsSOsH, okcobensokcazanun H-6, H-8, H-9),
7,06 (2H, n, J = 8,5 I'u, 2H CsHs), 7,02 (1H, wup. x, J 4,0 I'u, pyH-5), 4,97 (1H, at, J 11,5, 6,5
I'a, okcobenszokcazanun H-3), 4,93-4,84 (4H, m, okceranH-2, H -4), 4,59 (1H, wup. x,J 10,0,
7,0 T'n, 1H oxcobenzokcazanuna H-2), 4,44 (1H, wup. x, J 10,5, 9,5 'y, 1H
okcobensokcazanuna H-2), 4,03 (1H, umup. ¢ COCHNH?), 3,28 (3H, ¢, NCH3), 2,36-2,28 (1H, m,
H CHCH(CHj3),), 1,05-1,02 (6H, m, CH(CH3),); m/z: 585 [M + H]".

(8)-4-((3-((5-merun-4-okco-3-(4-peHokcunmuKoTuHaMua0)-2,3,4,5-
teTparuapoden3o[b][ 1,4]okcazeniH-7-11)3 TUHUIT )OKCETaH-3 -1 )OKCH )-4-0KCOOY TAHOBOI

KHCIIOTBI 2-aMUHO-2-(TuApOoKcUMeTHI)ponan- 1,3-auonosas conb (I-165).

2
\ 7/
nIN
0] H . Tris
& Nl 0
(@]
0]

'H AMP (400 MTI', Ds-JIMCO) & 8,87 (1H, n, J 8,0 ', NH), 8,56 (1H, 1, J 6,0 'y, pyH-6), 7,60
(1H, n, J 2,0 T'y), pyH-3), 7,51-7,46 (2H, m, 2H CeHs), 7,36 (1H, ax, J 8,0, 2,0 'y,
okcobensokcaszamun H-8), 7,33-7,30 (2H, m, 1H C¢Hs, okcobenszokcazanun H-6), 7,23 (1H, n, J
8,0 I';, okcodensokcazanuu H-9), 7,21-7,18 (3H, m, 2H CeHs, pyH-5), 4,85 (2H, 1, J 7,5 Ty, 2H
okceranaH-2, H-4), 4,81 (1H, nr, J 11,5, 7,5 ', okcobenszokcazanun H-3), 4,78 (2H, 1, J 7,5
I'n, 2H okcerana H-2, H-4), 4,57 (1H, on, J 11,5, 10,0 'y, 1H okcoben3okcazanuna H-2), 4,45
(1H, xn, J 10,0, 7,5 T'u, 1H okcobensokcaszanuua H-2), 3,42-3,16 (6H, ymr. ¢, C(CH,OH)3), 3,30
(3H, ¢, NCH3), 2,56 (2H, nn, J 7,0, 6,0 I'u, 2H COCH>CH»CO), 2,43 (2H, nn, J 7,0, 6,0 'y, 2H
COCH>CH»CO); m/z: 586 [M +H]".

(8)-N-(7-((3-¢Top-1-uzonponuna3ze THAUH-3 -1 )3 TUHII)-S-MeTHI-4-0Kc0-2,3,4, 5-

teTparunpodensolb][ 1,4]okcazenun-3-nn)-4-perokcunukoanaamun (I-166).
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'H AMP (400 MTI'u, CDCl3) & 8,86 (1H, 1, J 7,0 I'u, NH), 8,44 (1H, 1, J 5,5 ', pyH-6), 7,61
(1H, n, J 2,5 T'u, pyH-3), 7,42 (2H, ax, J 8,0, 7,5 I'n, 2H Ce¢Hs), 7,35-7,33 (2H, m,
okcobensokcazanun H-6, H-8), 7,27-7,23 (1H, m, 1H C¢Hs), 7,14 (1H, 1, J 8,5 'y,
okcobensokcazanuu H-9), 7,07 (2H, n, J 7,5 ', 2H C¢Hs), 6,95 (1H, an, J 5,5, 2,5 T'u, pyH-5),
5,03 (1H, nr, J I'u, okcoben3okcaszanun H-3), 4,72 (1H, na, J 'y, 1H okcobenzokcazanuna H-2),
4,31 (1H, an, J I'u, 1H okcobensokcazanuna H- 2), 3,73 (2H, nn, J 15,5, 9,0 I'n, 2H a3eTununa
H-2, H-4), 3,53 (2H, nn, J 20,5, 9,5 T'y, 2H azerununa H-2, H-4), 3,43 (3H, ¢, NCH3), 2,45 (1H,
1, J 6,0 T, NCH(CH3)2), 0,99 (6H, 1, J 6,0 T, CH(CH3),); F AMP (380 MI', CDCl3) § -
139,3; m/z: 529 [M + H]".

(S)-N-(7-((3-pTop-1-(2,2,2-TpudTOp3THII)a3e TUANH-3 -1 )3 THHUI )- S -METUII-4-0KCO-

2,3,4,5-rerparunpodensol b][ 1,4 ]okcazenun-3-mun)-4-penokcunukonuHamuy (I-168).

N

J

FsC
'H AMP (400 MI', CDCI3) 6 8,86 (1H, 1, J 7,5 ', NH), 8,44 (1H, n, J 5,5 'y, pyH-6), 7,61
(1H, n, J 2,5 T, pyH-3), 7,44-7,40 (2H, m, 2H CsHs), 7,35-7,33 (2H, M, okcoben3okcazanua H-
6, H-8), 7,27-7,24 (1H, m, 1H C¢Hs), 7,16 (1H, n, J 9,0 T'u, okcobenzokcazanun H-9), 7,08-7,06
(2H, m, 2H C¢Hs), 6,95 (1H, nn, J 5,5, 2,5 T'u, pyH-5), 5,03 (1H, at, J 11,0, 7,5 T,
okcobensokcaszamuu H-3), 4,72 (1H, nn, J 9,5, 7,0 T'u, 1H okcoben3okcazanuna H-2), 4,32 (1H,
an, J 11,0, 9,5 T'u, 1H okcobensokcazanuna H-2), 3,94 (2H, nn, J 16,5, 9,5 I'u, 2H azerununa H-
2, H-4), 3,88 (2H, nn, J 10,0, 9,5 ', 2H azeruauna H-2, H-4) ), 3,44 (3H, ¢, NCH3), 3,15 (2H,
k, J 9,0 T'u, NCH,CF3); F AMP (380 MI', CDCl3) 6 -71,0, -138.8; m/z: 569 [M + H]".

(8)-N-(7-((1-(muxonponuaMeTH )-3-pTopa3eTU AMH-3 -1 )3 TUHUI ) -5 -MeTHIT-4-0KCOo-

2,3,4,5-rerparunpobdensol b][ 1,4]okcazenun-3-un)-4-penokcunukonuHamuy (1-169).
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'H AMP (400 MTI'u, CDCI3) 6 8,86 (1H, 1, J 7,0 T'u, NH), 8,44 (1H, x, J 5,5 'y, pyH-6), 7,61
(1H, n,J 2,5 T'u, pyH-3), 7,44-7,39 (2H, M, 2H CsHs), 7,36-7,33 (2H, M, okcoben3okcazanuua H-
6, H-8), 7,28-7,24 (1H, m, 1H C¢Hs), 7,15 (1H, n, J = 8,5 ', okcobenszokcazanun H-9), 7,09-
7,06 (2H, m, 2H C¢Hs), 6,95 (1H, an, J 5,5, 2,5 I'n, pyH-5), 5,03 (1H, ar, J 11,0, 7,5 T,
okcobensokcazanuu H-3), 4,73 (1H, nn, J 9,5, 7,5 T'u, 1H okcobenzokcazanuna H-2), 4,31 (1H,
an, J 11,0, 9,5 ', 1H okcobensokcazanuna H-2), 3,88-3,80 (2H, m, 2H azetununa H-2, H-4),
3,62 (2H, an, J 9,5, 8,5 I'u, 2H azerununa H-2, H-4), 3,43 (3H, ¢, NCH3), 2,48 (2H, 1, J 'L,
NCH2cPr), 0,89-0,84 (1H, cPrH-1), 0,53-0,48 (2H, m, 2H cPrH-2, H-3), 0,17-0,13 (2H, m, 2H
cPrH-2, H-3); %F AMP (380 MI', CDCl5) & -139,1; m/z: 541 [M + H]".

(8)-4-(4-pTopbenzun)-N-(7-((4-runpokcurerparunpo-2H-nupan-4-ui )3 THHUI )-5-Me THJI-

4-0xco-2,3,4,5-rerparunpodenso| b][ 1,4]okcazenun-3-un)-1H - nupazos-1-kapdokcamun (I-

175).
? OH \
A Nji
H /j/\©\
=~
y——N
O o \N/

1H AMP (400 MI'i, xnopodopm-d) 6 7,96 (n, J =7,2 T, 1H), 7,85 (1, J=0,9 Ty, 1H), 7,45 (n,J
=0,8Tu, 1H), 7,34 - 7,27 (m, 2H), 7,18 — 7,08 (M, 3H), 7,03 — 6,92 (M, 2H), 4,88 (nt, J = 11,3,
7,3 T'n, 1H), 4,69 (an, J =9.,8, 7,3 T'u, 1H), 4,32 (un, J = 11,3, 9,8 ', 1H), 3,96 (at, J = 11,9, 4,5
I'n, 2H), 3,78 (¢, 2H), 3,72 (oan, J = 11,8, 8,9, 3,0 I'u, 2H), 3,43 (¢, 3H), 2,14 (¢, 1H), 2,06 —
2,01 (m, 2H), 1,90 (ann, J = 13,0, 9,0, 3,9 ', 2H). F AMP (376 MI'i, xnopodopm-d) § -116,72
(mom, J=13,9, 8,9, 5,3 T'). KX/MC: uncrora 99%, MC (m/e) 519 (MH+).

F

(S)-4-(4-dpropbensmn)-N-(8-((3-ruapoKcruoKceTaH-3-1iI)3THHI )- | -MeTHII-2-0KCO-

2.3,4,5-rerparunpo-1H-0en3o[blazennn-3-mn)- 1 H-nupazon-1-kapbokcamun (I-178)
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Iyts 3. 'H AMP (400 MT'1t, x10podopm-d) 8 7,97 (z, J = 7,2 T, 1H), 7,85 (x, J = 0,9 T'u, 1H),
7,46 (n, J=0,8 T, 1H), 7,35 — 7,30 (m, 2H), 7,19 — 7,08 (m, 3H), 7,02 — 6,92 (m, 2H), 4,94 (1, J
=6,9 T, 2H), 4,91 — 4,83 (m, 1H), 4,80 (az, J = 6,6, 0,9 T, 2H), 4,70 (zn, J = 9,8, 7,2 Ty, 1H),

433 (un, J=11,3, 9,8 T'y, 1H), 3,78 (¢, 2H), 3,43 (c, 3H), 2,60 (c, 1H). JKX/MC: uncrora 94%,
MC (m/e) 491 (M+H)".

(8)-1-6en3un-4-prop-N-(5-metnin-7-((6-MeTUInu puaNH-2-UIT )3 THHUI )-4-0KC0-2,3,4,5-

tetparuapodensolb][ 1,4]Jokcazenun-3-min)- 1 H-nupazon-3-kapookcamun (I-179).
0) N<
o w/\@
—
aNH
NQ F
/ O

I'H SIMP (400 MT'w, CDCI5) § 7,63 (1, J = 6,8 T, 1H), 7,61 — 7,56 (m, 1H), 7,50 — 7,44 (m, 2H),
737 (n, J=7,0 T, 4H), 7,22 (nn, J = 12,4, 6,2 Ty, 3H), 7,20 — 7,11 (m, 2H), 5,23 (c, 2H), 5,08
(ar, J= 12,6, 7,0 Ty, 1H), 4,81 (nz, J= 9,7, 7,0 Ty, 1H), 4,29 (1, J = 10,4 Ty, 1H), 3,45 (n, J =
1,6 'y, 3H), 2,60 (1, J = 1,6 'y, 3H). HRMS (TOFMS ES+) Tounas macca C9H4FNsOs
509,1863, Haiineno 510,1930.

(8)-1-benzun-4-prop-N-(5-merun-4-okco-7-(8-okca-2-azacnupo[4.5 | nekan-2-un)-

2,3,4,5-rerparunpobdenso| b][ 1,4]okcazenun-3-mn)-1 H-nupazon-3-kapdokcamun (I-181).

®) N~

—
SO
N N F
X7 | o
MC (UDP, m/e): paccunrano 533,2438; Haiineno 534,1 M+H]" .
(+)-4-benzun-N-(1-metun-2-okco-8-(7-okca-2-a3zacnupo[ 3.5 |Honan-2-un)-2,3,4,5-

teTparunpo- 1 H- 6en3o[blazenun-3-mn)-1-nmupaszon-1-kapbokcamun (pareMudecKuii BapuaHT I-

182)
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[yts 1. '"H SAMP (400 MTI'u, Metanon-ds) 8 7,87 (x, J= 0,8 T'u, 1H), 7,51 (c, 1H), 7,31 - 7,23
(m, 2H), 7,26 — 7,14 (m, 3H), 7,10 (m, J = 8,1 T'y, 1H), 6,45 — 6,35 (m, 2H), 4,38 (an, J= 11,4, 7,7
T, 1H), 3,82 (¢, 2H), 3,66 (n, J = 4,3 T'y, 8H), 3,37 (¢, 3H), 2,74 (tn, J = 13,3, 7,6 T'y, 1H), 2,63
—2,42 (m, 2H), 2,15 — 1,98 (m, 1H), 1,87 — 1,80 (m, 4H). XKX/MC: uucrora 99%, MC (m/e) 500
(M+H)".

(8)-4-(4-pTopbensmn)-N-(5-mermn-4-okco-7-(7-okca-2-azacnupo| 3.5 |HoHaH-2-1)-

2,3,4,5-trerparuapodenso| b][ 1,4]okcazenun-3-un)-1H-nupazonnupaszon-1-kapookcamun (I-184)

O
h o
e
© O%NmF

ITyTs 2. 'H SIMP (400 MTI'n, xnopodopm-d) & 7,96 (1, J= 7,5 T', 1H), 7,85 (x, J= 0,9 'y, 1H),
7,45 (1, J= 0,9 T, 1H), 7,17 — 7,08 (m, 2H), 7,07 — 6,92 (m, 3H), 6,28 (n, J = 8,6, 2,7 ', 1H),
6,21 (m, J=2,7 T, 1H), 4,90 (ar, J= 11,0, 7,5 Ty, 1H), 4,61 (mn, J = 9,7, 7,6 T, 1H), 4,20 (nz,
J=11,1,9,8 ', 1H), 3,78 (c, 2H), 3,71 — 3,61 (m, 8H), 3,40 (c, 3H), 1,86 (1, J= 5,3 T', 4H),
XKX/MC: uncrora 97%, MC (m/e) 520 (M+H)".

(8)-5-6en3un-N-(7-(3-xnop-3-metunOyT- 1 -uH-1-m1)-5-metnin-4-okco-2,3,4,5-

terparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2,4-rpuazon-3-kapdbokcamun (I-187)

0 N
0 w
S <\
QII'NH N-NH
o FZ ;\‘ 5

'H SIMP (400 MI', CDCl3) 6 8,09 (1H, 1, J 7,5 'y, NH), 7,41-7,39 (2H, M, okcOOeH30KCa3anuH
H-6, H-8), 7,29-7,22 (5H, m, CsHs), 7,15 (1H, n, J 9,0 ', okcobensokcazanun H-9), 6,31 (1H, c,
CH=CCl), 5,05 (1H, nr, J 11,5, 7,5 T'u, okcobenszokcazanun H-3), 4,67 (1H, ox, J 9,5, 7,5 T'y, 1H
okcobensokcazamuaa H-2), 4,28 (1H, nn, J 11,0, 10,0 T'u, 1H okcoben3okcasanuna H-2), 4,14
(2H, ¢, CH2CsHs), 3,43 (3H, ¢, NCH3), 1,57 (6H, ¢, C(CH3),OH); *C SIMP (100 MI'u, CDCls) §
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168,7, 158,9, 158,4, 154,3, 150,2, 136,5, 135,9, 135,7, 135,7, 130,1, 128,9, 128.8, 127,2, 125.8,
122,8, 121,8, 77,2, 71,2, 49,1, 35,6, 33,2, 29,4: m/z: 480, 478 [M + H - H,O]"; m/z: 496, 494
[MH] -(naiineso [M + HJ*, 496,1743, CasHysCINsO4 Tpebyer [M + H]™ 496,1746).

(8)-5-6en3mn-N-(5-mernn-4-oxco-7-(3-(mupponuaus- 1 -um)npon- 1-un-1-mn)-2,3,4,5-

terparuapodensob][1,4]okcazennn-3-un)-1H-1,2,4-rpuazon-3-kapbokcamun (I-188)

O N
02 >_<\
WNH N7
C\N/i:[ ! o

'H SIMP (400 MI'n, CDCl3) & 8,07 (1H, x, J 7,5 T, NH), 7,28-7,20 (7H, M, OKCOGEH30KCA3aMMH
H-6, H-8, C¢Hs), 7,09 (1H, r, J 9,0 I'y, okcodenzokcazanun H-9), 5,02 (1H, ar, J 11,0, 7,5 ',
okcobensokcasanud H-3), 4,66 (1H, nn, J 9,5, 7,5 T'u, 1H okcobensokcazanuna H-2), 4,26 (1H,
an, J 11,0, 10,0 T'u, 1H okcobenszokcazanuna H-2), 4,14 (2H, ¢, CH.CsHs), 3,62 (2H, c,
CCH2N), 3,38 (3H, ¢, NCH3), 2,73-2,70 (4H, m, 4H nupponuauna), 1,86-1,82 (4H, m, 4H
nuppoauauna); m/z: 485 [M + H]" (naiineno [M + H]™ 485,2322, C»7H23NsO3 tpebyer [M + H]"
485,2296).

(8)-5-6en3un-N-(5-metun-7-(3-mopdonunonpon- 1 -un-1-ui)-4-okco-2,3,4,5-

teTparuapodensolb][1,4]okcazenun-3-un)-1H-1,2 4-Tpna30n-3-Kap60KcaMI/Iz[ (I-189)

C/QQ"H B

'H sAMP (400 MIu, CDCl5) & 8,08 (1H, n, J 7,0 I'y, NH), 7,29-7,7,27 (2H, wm,
okcobensokcazarma H-6, H-8), 7,25-7,18 (5SH, m CeHs), 7,10 (IH, n, J 9,0 I,
okcobensokcazamua H-9), 5,02 (1H, nr, J 11,0, 7,0 ', okcobensokcazamuu H-3), 4,65 (1H, nn,
19,5, 7,5 T'n, 1H okcobenszokcazamun H-2), 4,27 (1H, T, J 10,5 I'u, 1H okcobenszokcazanun H-2),
4,13 (2H, ¢, CH2C¢Hs), 3,78, 3,76 (4H, 2n cuctemsr AB, J 4,5 T'u, 4H mopdonuna), 3,50 (2H, c,
CCH2N), 3,39 (3H, ¢, NCH3), 2,65, 2,63 (4H, 2n AB-cuctema, J 4,5 T'u, 4H mopdonuna), m/z:
501 [M +H]" (naiizeno [M + H]", 501,2245, C27H2sNsOs4, Tpebyet [M + H]* 501,2245).
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(S)-N-(7-((3-ruppoKcuOKCeTaH-3 -1 )3TUHUN )-5-MeTH-4-0kc0-2,3,4,5-

teTparunpodenso[b][1,4]okcazenun-3-nin)-4-(penokcu-dS )nukommaamun (I-190)

) l"“MQ

OH

'H AMP (400 MI'u, CDCls) § 8,86 (1H, 1, J 7,5 T'u, NH), 8,44 (1H, n, J 6,0 ', pyH-6), 7,61
(1H, n,J 2,5 ', pyH-3), 7,32-7,29 (2H, M, okcoben3okcazarnun H-6, H-8), 7,14 (1H, 1, J 9,0 I'Ly,
okcobensokcazanua H-9), 6,94 (1H, nn, J 5,5, 2,5 ', pyH-5), 5,03 (1H, ar, J 11,0, 7,5 T'L,
okcobensokcazanua H-3), 4,92 (2H, nn, J 6,5, 4,0 I'u, 2H oxcerana H-2, H-4), 4,78 (2H, an, J
6,5, 1,0 I'u, 2H okcerana H-2, H-4), 4,71 (1H, an, J 9,5, 7,5 I'u, 1H okcoben3okcazanuna H-2),
431 (1H, an, J 11,0, 9,5 T'u, 1H okcobensokcazanuna), 3,42 (3H, ¢, NCHs), 3,16 (1H, ¢, OH);
m/z: 491 [M + H]" (naiineno [M + H]", 491 xxxx, C27H1sDsN3Os Tpebyer [M + H]™ 491,1973).

o)

(S)-N-(7-((1-auernn-3-propazeTHanH-3 -1 )3THHII )-S-MeTni-4-0kco-2,3,4,5-

teTparuapodenso[b][ 1,4]Jokcazenun-3-mn)-4-penokcunukoauaamun (I-191)

0] N
1iNH —
o T O

m/z: 529 [M + H]".

3-(((S)-5-mernin-4-okco-3-(4-penokcunukoanHaMuao)-2,3,4,5-

teTparupodensolb][1,4]okcazenH-7-1ia)3 THHUI ) OKCETaH-3 -1I-L - aJaHUHAaTHAas COJIb
o) N
0 7 N\
Q-”NH =
e =0
O
NH
CF3CO,H

m/z: 557 [M +H]".

TpudropykcycHon kucnotsl (1-194)

)
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(S)-N-(7-((3-ruppoxcu-1-u30nponuina3eTHIuH-3 -1 )3 THHII )-5-MeTr-4-0kc0-2, 3,4, 5-

teTparuapodenso[b][ 1,4]okcazenun-3-nn)-4-penokcunukoanaamun (I-195)
o NN
Q'HNH =
e =0
oL I
OH
m/z: 527 [M +H]".

(S)-N-(7-((1-(umkIOTIPONMHIMETHIT )-3-TUAPOKCHA3E THIUH-3 -JT )3 THHILI )- 5 -MeTHII-4-0KCO-

2,3,4,5-TeTpamz[po6eH30[b][1,4]01<ca3en1/IH-3-HJI)—4-(1)eHOKCI/mI/IKonHHaMI/m (I-196)
00/@
m/z: 539 [M + HJ".

(S)-N-(7-((1-auernn-3-ruapoKCcrua3eTU AMH-3 -1 )3 THHII )-S-MeThII-4-0kc0-2,3,4,5-

teTparuapodenso[b][ 1,4]Jokcazenun-3-mn)-4-penokcunukoauaamun (I-197)
o /M
Q"'NH =
W e O
pos T
OH
m/z: 527 [M + H]".

(S)-N-(7-((1-(3Trnkapbamoun )-3 -ru ApOKCHAZETUANH-3 -1 )3TUHU )-S5 -MeTUI-4-0KkCc0-2,3,4,5-

teTparuapodenso[b][ 1,4]Jokcazenun-3-mn)-4-pernokcunukoarnaamun (I-198)

INH - =
o T O
o OH

m/z: 556 [M +H]".

(S)-3-((5-meTnn-4-okco-3-(4-¢peHokCcHUnUKOIMHAMI0)-2, 3,4, 5-

teTparuapodenso[b][ 1,4]okcazenun-7-ni)3 THHIIT )OKCeTaH-3-mmaTrikapoamar (1-199)

- 246 -



O N
NH =
A0
o <, /O
A

HN™ ~O
)

m/z: 557 [M+H.

(S)-N-(7-((3-ruppoxcu-1-HeoneHTUIa3e THAUH- 3 -1 )3 TUHII )-S5 -Me THIT-4-0KC0-2,3,4,5-

terparuapodenso[b][1,4]Jokcazenun-3-un)-4-pernokcunukomuHamun (1-200)

o °>\_<N:>
NH - =
¥9/j 250

m/z 555 [M + HJ", 278 [2M+H]".

(S)-N-(5-metun-7-((1-metun-1H-umunazon-4-ui)3TuHmmn)-4-okco-2,3,4,5-

25 T

teTparuapodenso[b][ 1,4]Jokcazenun-3-mn)-4-penokcunukoauaamun (1-203)

@) N
o) 7\
2-"NH —
Pan o~
S Z /| O
\=N

XKX-MC: uucrora 96%, m/z: 494 [M + H]".

(S)-N-(7-(3-(0yrunamuno)-3-MeTunOyT-1-uH- 1 -ui)-5-metmin-4-okco-2,3,4,5-

2¥5 T

teTparuapodenso[b][ 1,4]okcazenun-3-nn)-4-pernokcunukoanaamun (1-204)

o) R }\l A\
2--'NH =
H O
\/\/N é ;\l (@]

XX-MC: uucrora 98%, m/z: 527 [M + H]".

-247 -



(S)-N-(7-(3-((4-dbropSensmn)amuHo)-3-MeTUnOy T- 1 -uH- 1 -11)-5-metun-4-okco-2,3,4,5-

teTparuapodenso[b][ 1,4]okcazennn-3-nn)-4-penokcunukoanaamun (1-205)

F GINH =
KM/@,& -0

XX-MC: uucrora 97%, m/z: 579 [M + H]".

(8)-4-benzun-N-(7-(3,3-numeTunOyT- 1 -un-1-mn)-5-merun-4-oxkco-2,3,4,5-

275 7

teTparunpodensolb][ 1,4]okcazenun-3-nn)-1H-mupasonnupaszon-1-kapookcamun (1-212)

P
4.
N
o c{>_

ITyTs 1. 'H SAMP (400 MI'w, xnopodopm-d) & 7,96 (0, J = 7,2 T'u, 1H), 7,86 (x, J= 0,8 ', 1H),

7,46 (c, 1H), 7,33 — 7,14 (m, 7TH), 7,13 — 7,06 (m, 1H), 4,86 (ar, J=11,2, 7,3 T'u, 1H), 4,67 (an, J

=9,7,7,3 Ty, 1H), 4,34 — 4,24 (m, 1H), 3,81 (¢, 2H), 3,42 (¢, 3H), 1,32 (¢, 9H).
XX/MC: uucrora 99%, MC (m/e) 457 (M+H)".

(8)-4-benzun-N-(7-(3-ruapokcu-3-metunoyT- 1 -un- 1 -un)-5-metun-4-okco-2,3,4,5-

OH

0
A r‘u
NH
N :| r)
© o N

teTparuapodenso|b][ 1,4]okcazenun-3-mn)- 1 H-mupazonmnupaszon-1-kapookcamun (I-213).

ITyTs 1. 'H AMP (400 MI', xnopodopm-d) & 7,97 (1, J= 7,2 T, 1H), 7,86 (x,.J = 0,9 T'y, 1H)
7,47 (o, J=0,9Tu, 1H), 7,33 — 7,25 (M, 4H), 7,25 — 7,09 (m, 4H), 4,87 (ar, J=11,2, 7,3 I'Ly,
1H), 4,69 (nn, J=9,8, 7,3 'y, 1H), 4,31 (g, J=11,3,9,8 'y, 1H), 3,81 (c, 2H), 3,42 (¢, 3H),
1,63 (c, 6H).

2

XKX/MC: ancrora 99%, MC (m/e) 459 (M+H)".

(8)-4-benzun-N-(5-meTn-4-okco-7-(mupuanH-3 - THHWN)-2, 3,4, 5-

0743 - />_"



teTparuapodensolb][ 1,4]okcazenun-3-nn)- 1 H-mupazonnupaszon-1-kapookcamun (1-214)
ITyTs 3. 'H SIMP (400 MTI', meTunenxnaopua-d-) & 8,78 (c, 1H), 8,60 — 8,51 (m, 1H), 7,94 — 7,84
(M, 3H), 7,53 — 7,47 (m, 2H), 7,49 — 7,42 (m, 2H), 7,37 (nn, J = 8,0, 5,0 'y, 1H), 7,34 — 7,26 (m,
2H), 7,22 (1, J=7,9T'y, 3H), 4,91 (at, J=11,2, 7,1 'y, 1H), 4,73 (nan, J=9,8, 7,2, 0,9 Ty,
1H), 4,34 (npuba. nox, J= 10,9, 9,8, 0,9 ', 1H), 3,84 (c, 2H), 3,45 (c, 3H).

XX/MC: uncrora 99%, MC (m/e) 478 (M+H)".

(8)-4-benzun-N-(5-metun-4-okco-7-(mupuanH-2-widTHHUN)-2,3,4,5-

teTparuapodensolb][ 1,4]okcazenun-3-nn)-1H-mupasonnupaszon-1-kapbokcamun (I-215).

e T

ITyTs 3. 'H SIMP (400 MI', MeTI/IJ'IeHXJ'IOpI/IZ[-dz) 6 8,65-8,56 (M, 1H), 791 (n, J=7,1 I'u, 1H),
7,88 (c, 1H), 7,72 (tn, J = 17,8, 1,8 ', 1H), 7,60 — 7,44 (m, 4H), 7,36 — 7,15 (m, 7TH), 4,91 (ur, J
=11,3,7,1 'y, 1H), 4,74 (an, J=9,8, 7,2 'y, 1H), 4,34 (nn, J=11,2, 9,8 I'y, 1H), 3,83 (c, 2H),
3,45 (c, 3H).

XX/MC: gucrora 96%, MC (m/e) 478 (M+H)".

(8)-4-benzun-N-(7-((3-runpoKCHUOKCeTaH-3 -1 )3 TUHII )- S -MeTHI-4-0Kkc0-2,3,4,5-
teTparuapodenso|b][ 1,4]okcazenun-3-mn)- 1 H-mupazonmnupaszon-1-kapookcamun (I-216).

ES e AP

ITyTs 3. 'H SIMP (400 MTI'n, xnopodopm-d) & 7,97 (n, J= 7,2 T, 1H), 7,86 (x, J= 0,9 T'i, 1H),
7,47 (0, J=0,9T'u, 1H), 7,35 7,25 (m, 4H), 7,29 — 7,17 (m, 1H), 7,21 — 7,12 (m, 3H), 4,97 —
4,83 (m, 3H), 4,80 (unt, J=06,5, 0,8 'y, 2H), 4,69 (an, J=9,8, 7,3 I'u, 1H), 4,33 (0, J= 11,3, 9.8
I'u, 1H), 3,81 (c, 2H), 3,42 (c, 3H), 2,92 (c, 1H).

XKX/MC: ancrora 99%, MC (m/e) 473 (M+H)".

(8)-4-benzun-N-(5-metnn-4-okco-7-(7-okca-2-azacnupo| 3.5 |Honan-2-mn)-2,3,4,5-

teTparuapodensolb][1,4]okcazenun-3-nun)-1H-nupaszon-1-kapbdokcamun (I-217)
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COC
| 0
N N
N
O O \NI

ITyTs 1. 'H AMP(400 MI'wi, xnopodopm-d) § 7,95 (m, J = 7,5 T, 1H), 7,86 (1, J = 0,9 T'y, 1H),
7,46 (c, 1H), 7,33 — 7,25 (m, 2H), 7,25 - 7,12 (m, 3H), 7,03 (n, ] = 8,7 I'y, 1H), 6,28 (ax, J = 8,7,
2,7 T, 1H), 6,21 (n, J =2,6 T'u, 1H), 4,90 (at, J =11,1, 7,6 T'u, 1H), 4,61 (ax, J =9,7, 7,6 I'y,
1H), 4,20 (an, J = 11,0, 9,8 I'u, 1H), 3,81 (¢, 2H), 3,73 — 3,60 (m, 8H), 3,40 (c, 3H), 1,86 (1,J =
5,2 T, 4H).

XX/MC: gucrora 99%, MC (m/e) 502 (M+H)".

(8)-4-(4-pTopbensun)-N-(7-(3-runpokcu-3-metunOy - 1 -un-1-um)-5-metun-4-okco-2,3,4,5-

teTparuapodenso[b][1,4]Jokcazenun-3-mn)-1H - nupason-1-kapookcamun (I-218).

OH

0
X l‘\l
NH
N r l
R A F

ITyTs 3. 'H SIMP (400 MTI'n, xnopodopm-d) & 7,97 (n, J= 7,2 T, 1H), 7,85 (x, J= 0,9 T'y, 1H),
745 (o, J=0,8Tu, 1H), 7,32 — 7,25 (m, 2H), 7,16 — 7,08 (m, 3H), 7,02 — 6,92 (m, 2H), 4,87 (ar,
J=112,73Tu, 1H), 4,73 — 4,64 (m, 1H), 4,31 (un, J=11,3,9,7 'y, 1H), 3,78 (c, 2H), 3,42 (c,
3H), 2,02 (¢, 1H), 1,63 (c, 6H).

XKX/MC: uncrora 99%, MC (m/e) 459 (M-H,O+H)".

(8)-4-benzun-N-(7-((1-ruapOKCUITUKIO0Y THIT )3 TUHII )- 5 -MeTHIT-4-0KC0-2, 3,4, 5-
teTparuapodensolb][1,4]Jokcazenun-3 wun)-1H-nupazonnupaszon-1-kapookcamun (I-219)

OH

0]
N
NH m
N -
O 4 ‘N

ITyTs 3. 'H AIMP (400 MTI'u, xnopodopm-d) & 7,97 (n, J= 7,2 T, 1H), 7,86 (x, J= 0,9 T'i, 1H),
7,47 (n, J=0,8Tn, 1H), 7,34 — 7,25 (m, 4H), 7,25 - 7,17 (m, 1H), 7,18 (ar, J= 1,3, 0,6 T'y, 1H),
7,20 — 7,10 (m, 2H), 4,88 (at, J=11,3, 7,3 ', 1H), 4,69 (nn, J=9,8, 7,3 I'n, 1H), 4,32 (an, J =
11,3, 9,8 ', 1H), 3,81 (¢, 2H), 3,43 (¢, 3H), 2,60 — 2,48 (M, 2H), 2,41-2,29 (M, 2H), 2,25 (c,
1H), 1,97-1,82 (m, 2H).

XKX/MC: ancrora 99%, MC (m/e) 471 (M+H)".
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(8)-4-benzun-N-(7-(3-rugpokcu-3-metunoyT- 1 -un- 1 -mn)-5-merun-4-okco-2,3,4,5-

OH

O
fa<e!
NH
o N.)j\@
@) N

teTparunpodensolb][ 1,4]okcazenun-3-mnn)-5-mernn-1H-nupazon- 1 -kapdoxcamun (1-220)

ITyTs 3. 'H AMP (400 MI', xnopodopm-d) & 7,90 (n, J = 7,3 T, 1H), 7,75 (n, J = 1,0 T'n, 1H),
7,32 —7,24 (m, 4H), 7,24 — 7,16 (w, 1H), 7,20 — 7,09 (m, 3H), 4,88 (ar, J = 11,3, 7,3 'y, 1H),
4,68 (nn,J=9,8,7,3 T, 1H), 4,31 (mn, J = 11,3, 9,8 'y, 1H), 3,73 (c, 2H), 3,42 (c, 3H), 2,15
(mpuba. ¢, 3H), 1,63 (c, 6H).

XX/MC: uncrora 96%, MC (m/e) 473 (M+H)".

(8)-4-(4-Dropbensun)-N-(7-((1-ruapOoKCULUKIOOY THIT )3 TUH I )-5-MeTHI-4-0KkCc0-2,3,4,5-

OH

e
Nf
o= I F

teTparuapodensolb][1,4]Jokcazenun-3-min)-1H - nupason-1-kapdokcamun (I-221)
ITyTs 3. 'H SIMP (400 MI', xmopodopm-d) & 7,97 (n, J= 7,2 T, 1H), 7,85 (1, J = 1,1 T'ry, 1H),
7,45 (c, 1H), 7,31 (uk, J=4,6, 2,0 T'y, 2H), 7,17 — 7,09 (M, 3H), 7,03 — 6,93 (m, 2H), 4,88 (ar, J
=11,2,72 Ty, 1H), 4,69 (an, J=9,8, 7,3 I'u, 1H), 4,32 (nn, J=11,3, 9,8 I'u, 1H), 3,78 (c, 2H),
3,43 (c, 3H), 2,60-2,49 (m, 1H), 2,57-2,50 (m, 2H), 2,36 (xx, J = 9,2, 2,7 ', 2H), 2,24 (wuwup. c,
1H), 1,96 — 1,85 (m, 2H).

XKX/MC: ancrora 99%, MC (m/e) 489 (M+H)".

(8)-4-(4-Dropbensmn)-N-(7-((3-ruapOKCHOKCETaH-3-HJT )3 TUHII)-5-MeTHI-4-0Kkc0-2,3,4,5-
e
N

D R »)
N
@] Ob- .Nf F
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teTparuapodensolb][1,4]okcazenun-3-nn)-1H4 - nupazon-1-kapdokcamun (1-222)
ITyTs 3. 'H AMP (400 MTI'u, xnopodopm-d) & 7,97 (n, J= 7,2 T, 1H), 7,85 (x, J= 0,9 T'i, 1H),
7,46 (n, J=0,8 'y, 1H), 7,35 — 7,30 (M, 2H), 7,19 — 7,08 (M, 3H), 7,02 — 6,92 (m, 2H), 4,94 (n, J
=6,9 Ty, 2H), 4,91 — 4,83 (M, 1H), 4,80 (an, J= 6,6, 0,9 'y, 2H), 4,70 (an, /= 9,8, 7,2 ', 1H),
433 (an, J=11,3, 9,8 I'u, 1H), 3,78 (¢, 2H), 3,43 (c, 3H), 2,60 (c, 1H).

XX/MC: uncrora 94%, MC (m/e) 491 (M+H)".

(8)-3-(4-Dropoenzun)-N-(7-((1-runpOoKCHLUKIOOY THIT )3 THHILI)-5-MeTHI-4-0KC0-2,3,4,5-
teTparuapodensolb][1,4]Jokcazenun-3-nn)-14 - nupazon-1-kapdoxcamun (1-223)

OH

| 0O
d\@,\lj-
NH
~ F
Ns -’
° Ob- m

ITyTs 3. 'H SAMP (400 MI'ny, xtopodopm-d) & 8,04 — 7,97 (nmpubn. m, 2H), 7,35 — 7,28 (M, 2H),
7,24 - 7,16 (m, 2H), 7,20 — 7,11 (m, 1H), 7,04 — 6,93 (M, 2H), 6,10 (n, J=2,7 'y, 1H), 4,91 (ar,
J=113,72Tu, 1H), 4,72 (an, J=9,7, 7,3 T'u, 1H), 4,35 (aun, J=11,3, 9,7 I'u, 1H), 3,96 (c,
2H), 3,45 (¢, 3H), 2,60 — 2,49 (m, 2H), 2,36 (ar, J = 12,2, 9,2 Ty, 2H), 1,97 — 1,82 (v, 2H). F
SAMP (376 MTI'u, xnopodopm-d) 6 -116,69 (nnn, J= 14,2, 8,9, 5,4 I'y).

XKX/MC: unctora 97%, MC (m/e) 511 (M + Na)".

(8)-4-(4-Dropbensmn)-N-(7-((2-runpokcucnupo| 3.3 rentaH-2-11)3 THHII)-5-MeTHIT-4-0KCO-

2,3,4,5-rerparunpobdensol b][ 1,4]okcazenun-3-un)-14- nupaszon-1-kapookcamun (1-224).

OH

0
N
N’
0 O/)-.N .

ITyTs 3. 'H SIMP (400 MTI'n, xnopodopm-d) & 7,96 (1, J= 7,2 T, 1H), 7,84 (x, J= 0,9 T'i, 1H),
7,45 (o, /=08 T, 1H), 7,31 — 7,24 (m, 2H), 7,17-7,07 (M, 3H), 7,02-6,92 (m, 2H), 4,87 (ar, J =
11,3, 7,3 T, 1H), 4,68 (nx, J=9.,8, 7,3 T'u, 1H), 4,31 (an, J=11,3, 9,8 T'u, 1H), 3,78 (¢, 2H),
3,41 (¢, 3H), 2,66 — 2,57 (m, 2H), 2,39 — 2,29 (m, 2H), 2,20 — 2,12 (m, 3H), 2,05 (ax, /= 8,1, 6,9
I'u, 2H), 1,92 — 1,80 (M, 2H). F AMP (376 MI', xnopodopm-d) & -116,74 (nan, J = 14,2, 8,7,
5,5Tn).

XX/MC: ancrora 94%, MC (m/e) 529 (M+H)".
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(8)-4-(4-Dropbensmn)-N-(7-((6-runpokcu-2-okcacnupo| 3.3 rentan-6-m)3 THHII)-5-MeTHII-4 -

0kc0-2,3, 4,5-terparunpobenso|b][ 1,4]okcazenun-3-un)- 1 H-nupazon-1-kapdokcamun (I-225)

OH

o e

ITyTs 3. 'H SAMP (400 MI'1, MeTI/IJ'IeHXJ'IOpI/II[-dz) 67,87 (n,J="7,1Tn, 1H), 7,84 (c, 1H), 7,48
(n,/=0,8Tu, 1H), 7,34 — 7,24 (m, 2H), 7,21 — 7,12 (m, 3H), 7,04 — 6,93 (m, 2H), 4,85 (ar, J =
11,2, 7,2 Tu, 1H), 4,76 (c, 2H), 4,73 — 4,66 (M, 1H), 4,66 (¢, 2H), 4,30 (nn, J= 11,3, 9,8 I';, 1H),
3,80 (c, 2H), 3,39 (c, 3H), 2,84 — 2,74 (m, 2H), 2,55 — 2,46 (m, 2H). °F AMP (376 MI'ny,
Metmenxyopun-d 2) 6 -117,74 (nnn, J = 14,3, 9,0, 5,4 I'm).

XX/MC: uncrora 99%, MC (m/e) 531 (M+H)".

(S)-4-6en3un-N-(7-6pom-5-metun-4-okco-2,3,4,5-terparuapodenso b][ 1,4]okcazenun-3-wm)-

| ©
Br: N
| | NH m
N/
© o N

1 H-nupazon-1-kapookcamup (1-228)
ITyTs 1. 'H SIMP (400 MTI'n, xnopodopm-d) & 7,95 (n, J= 7,3 T', 1H), 7,86 (x, J= 0,9 T'i, 1H),
7,47 (0, J=0,9T'u, 1H), 7,39 — 7,33 (m, 2H), 7,33 — 7,14 (m, 6H), 7,08 (a0, J=8,1, 0,8 ', 1H),
4,89 (ar, J=11,3,7,3 'y, 1H), 4,72 — 4,63 (m, 1H), 4,35 — 4,25 (m, 1H), 3,81 (c, 2H), 3,42 (c,
3H).

XKX/MC: ancrora 99%, MC (m/e) 456 (M+H)".

(S)-N-(7-6pom-5-meTun-4-okco-2,3,4,5-rerparunpodenso[b][ 1,4]okcazenun-3-mi)-4-(4-
¢dTopbensun)-1H - nupazon-1-kapbokcamun (1-229)

wero,

Tyts 2. 'H AMP (400 MT 11, x10podopm-d) 5 7,95 (n,J=73 ', 1H), 7,85 (¢, 1H), 7,45 (c, 1H),

739 - 7,32 (m, 2H), 7,16 — 7,04 (m, 3H), 6,97 (1, J = 8,6 Tt 2H), 4,89 (ur, J = 11,2, 7,3 T'wt, 1H),

4,67 (nm, J= 9,8, 7,4 Ty, 1H), 4,30 (xn, J = 11,3, 9,8 Ty, 1H), 3,78 (c, 2H), 3,42 (c, 3H).
XX/MC: ancrora 96%, MC (m/e) 474 (M+H)".
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(8)-4-benzun-N-(7-6pom-5-metnn-4-okco-2,3,4,5-terparuapodenso| b][ 1,4]okcazennn-3 -mn)-5-

2% 7>

metui- 1 H-nupaszonnupason-1-kapbokcamun (1-230)

| o
Br: N
X j‘““ )3/\©
N -

o Ob- 9
ITyTs 2. 'H SAIMP (400 MI'u1, xopodopm-d) & 7,88 (1, J = 7,4 T, 1H), 7,75 (1, J = 1,0 Ty, 1H),
7,39 -7,32 (m, 2H), 7,31 — 7,24 (m, 2H), 7,23 — 7,16 (m, 1H), 7,16 — 7,12 (m, 2H), 7,07 (n, J =
8,4Tu, 1H), 4,89 (at, /= 11,3, 7,4 'y, 1H), 4,66 (an, J=9,8, 7,4 'y, 1H), 4,30 (ng, J= 11,3,

9.8 ', 1H), 3,73 (c, 2H), 3,42 (c, 3H), 2,15 (c, 3H).
XX/MC: gucrora 99%, MC (m/e) 470 (M+H)".

(S)-N-(7-6pom-5-merun-4-okco-2,3,4,5-rerparunpodbenso[ b][ 1,4]okcazenun-3-mn)-3-(4-

e
Br@Nj-
NH
< F
O N‘ -
ALY
¢dTopbensmn)-1H - nupazon-1-kapbokcamun (I-231)
ITyTs 2. 'H SAMP (400 MI', xnopodopm-d) & 8,16 (n, J= 7,4 T, 1H), 7,51 — 7,46 (m, 1H), 7,38
—17,30 (m, 2H), 7,12 (an, J = 8,3, 5,4 ', 2H), 7,06 (1, J= 8,4 'y, 1H), 6,96 (T, J = 8,5 I'y, 2H),
5,94 (c, 1H), 4,88 (a1, J=11,2, 7,3 ', 1H), 4,65 (nn, J=9,8, 7,3 I'y, 1H), 4,30 (mpubin. M, 1H),
4,27 (¢, 2H), 3,41 (c, 3H). XKX/MC: uucrora 94%, MC (m/e) 474 (M+H)",

(8)-N-(7-6pom-5-meTun-4-okco-2,3,4,5-rerparunpodenso[b][ 1,4]okcaszenun-3-mi)-5-(4-

| O
Br: N
O S e
o~ I N_

)

F
¢dTopbenzun)-1H - nupazon-1-kapbokcamun (1-232)

ITyTs 2. 'H IMP (400 MI'u1, xtopodopm-d) & 8,00 (1, J=2,7 Ty, 1H), 7,97 (n, J = 7,3 Ty, 1H),
7,38 — 7,32 (m, 2H), 7,19 (npubn. puon, J =83, 5,3, 2,1, 1,5 T'u, 2H), 7,08 (nn, J= 8,4, 0,4 'y,
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1H), 7,01 — 6,93 (m, 2H), 6,10 (n, J=2,7 'y, 1H), 4,91 (ar, J=11,3, 7,3 'y, 1H), 4,69 (an, J =
9.8,7,4 Ty, 1H), 4,33 (11, J = 11,3, 9,8 Twt, 1H), 3,95 (c, 2H), 3,43 (c, 3H).
XKX/MC: uncrora 95%, MC (m/e) 474 (M+H)".

(S)-5-6en3un-N-(7-((3-rugpokcuaseTHauH-3-1i)3THHWI )-S5 -MeTUi-4-0Kkco-2,3,4,5-

terparuapodenso[b][1,4]okcazennn-3-un)-1H-1,2 4-rpuazon-3-kapdbokcamun (I-233)

0
O N
W0
H N—NH
Z
= P o)

HO

N
H

1H AMP (400 MI'u, CD30D) 6 7,52 (1H, n, J 2,0 T'u, okcobensokcazanun H-6), 7,39 (1H, nn, J
8,0, 2,0 I't, okcobens3okcazanuu H-8), 7,32-7,23 (SH, m, C6HS ), 7,21 (1H, n, J 8,0 I'y,
okcobensokcasanud H-9), 5,02 (1H, nn, J 11,5, 7,5 I'u, okcobensokcazanun H-3), 4,60 (1H, ax,
19,5, 7,5 T'n, 1H okcobenszokcazanuna H- 2), 4,41 (1H, ax, J 11,5, 10,0, T'u, 1H
okcobensokcaszanuna H-2), 4,35 (2H, 1, J 11,5 I'u, 2H azerununa H-2, H-4), 4,15 (2H, c,
CH2C6HSY), 4,14 (2H, m, 2H azerununaH-2, H-4), 3,40 (3H, ¢, NCH3); m/z: 473 [M + H]+.

(S)-5-6en3un-N-(7-((3-rugpokcu- 1 -MeTrIa3eTHANH-3 - 1T )3TUHI )-5-MeTu-4-0kc0-2,3,4,5-

terparuapodenso[b][1,4]okcazenun-3-un)-1H-1,2,4-rpuazon-3-kapdbokcamun (I-234)

(0]
O N
l"'m/u\«»/@
N—NH
Ho Z NN
N
|

1H AMP (400 MI'u, CD30D) & 7,55 (1H, g, J 2,0 ', okcobenzokcazanun H-6), 7,39 (1H, nn, J
8,0, 2,0 T'y, okcobensokcasanuu H-8), 7,33-7,24 (5H, m, C6HS), 7,22 (1H, 1, J 8,0 'y,
okcobensokcaszamun H-9), 5,00 (1H, nn, J 11,5, 7,5 I'n, okcobenzokcazanun H-3), 4,59 (1H, nn,
J 10,0, 7,5 T'u, 1H okcobenzokcazanuna H- 2), 4,44 (1H, on, J 11,5, 10,0 'y, 1H
okcoben3okcaszanuna H-2), 4,16 (2H, ¢, CH2C6HS), 4,15 (2H, n, J 9,5 T'u, 2H a3eruauna H-2,
H-4), 3,81 (2H, 1, J 10,0 I'n, 2H azerununaH-2, H-4), 3,39 (3H, ¢, CONCH3), 2,74 (3H, c,
NCH3); m/z: 487 [M + H]+.

(8)-N-(7-6pom-5-metun-4-okco-2,3,4,5-rerparunpodenso[ b][ 1,4]okcazenun-3-mm)-4-(2,4-

mudropOensmn)-14 - nupazon-1-kapbokcamun (1-237).
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et

'H SIMP (400 MT 1, x10podopm-d) & 7,95 (z, J = 7,3 Ty, 1H), 7,87 (c, 1H), 7,48 (1, J = 0,8 T'wy,
1H), 7,39 — 7,30 (m, 2H), 7,15 — 7,03 (m, 2H), 6,84 — 6,74 (m, 2H), 4,88 (a1, J= 11,2, 7,3 TL,
1H), 4,67 (nn, J= 9,8, 7,4 Ty, 1H), 4,29 (an, J= 11,3, 9,8 Ty, 1H), 3,78 (c, 2H), 3,41 (c, 3H).
13C SIMP (101 MTI'y, xnopodopm-d) § 168,51, 162,57 (an, J = 116,5, 12,0 T, 160,84 — 159,36
(M), 149,18 (1, J = 5,4 T'w), 143,12, 137,56, 131,08 (an, J=9,5, 6,1 T'w), 130,71, 126,89, 126,50,
124,58, 123,01 — 122,71 (m), 122,62, 118,23, 111,42 (un, J = 21,1, 3,9 Twy), 104,08 (, J = 25,6
T'w), 77,32, 50,15, 35,65, 23,33. 1°F SIMP (376 MT ', xopodopm-d) & -112,35 (1, J = 7,6 ), -
113,80 (x, J = 8,5 I'ny). YKX-MC: uucrora 97%, MC (m/z) 491/493 (M+H)".

(8)-4-(2,4-Mudropbensun)-N-(7-(3-runpokcu-3-meTundyT- 1 -un-1-wmn)-5-metun-4-okco-2,3,4,5-

tetparuapodenso|b][1,4]Jokcazenun-3-mi)-1H - nupazon-1-kapbokcamun (I-238)

e

Frae,

'H SAMP (400 MTI'y, xnopodopm-d) & 7,97 (n, J = 7,2 Tu, 1H), 7,86 (c, 1H), 7,46 (c, 1H), 7,24 (n,
J=174Tu, 2H), 7,12 — 7,04 (m, 2H), 6,77 (1, J = 8,4 Ty, 2H), 4,85 (nr, J = 11,2, 7,3 Ty, 1H),
4,65 (mn, J= 9,8, 7,3 Ty, 1H), 4,29 (nm, J = 11,3, 9,8 Ty, 1H), 3,75 (c, 2H), 3,38 (¢, 3H), 1,59 (c,
6H). 13C SIMP (101 MT'1, x;1opoopm-d) & 168,41, 162,40 (mn, J= 115,8, 11,9 '), 159,94 (an,
J=116,6, 11,8 Tw), 149,80, 149,02, 142,97, 135,99, 131,11 — 130,79 (m), 126,79, 126,49,
123,04, 122,73 (1, J = 16,0, 3,8 Tw), 122,44, 120,49, 111,26 (an, J = 21,0, 3,8 T'w), 103,90 (1, J
=25,6T'w), 94,77, 80,46, 65,45, 49,98, 35,50, 31,38, 23,15. 1°F SIMP (376 MTI', x:0podopm-d)

§-112,33 (n,J=7,7Tn), -113,78 (x, J = 8,4 T'r). )KX-MC: uncrora 95%, MC (m/z) 495
(M+H)".

(8)-4-(2,4-Audropdensmn)-N-(7-(4-ruapokcu-3,3-qumMe THIO y T- 1 -uH- 1 -11)-5-MeThin-4-0kco-2,3,
4,5-rerparunpodensolb][1,4]okcazenun-3-nin)-14 - mupason-1-kapdokcamun (1-239)

HO \
X N~
N;_N
O 0]

'H SIMP (400 MT 1y, x0podopm-d) & 7,96 (z, J = 7,2 T, 1H), 7,87 (¢, 1H), 7,47 (c, 1H), 7,30 —
7.20 (m, 2H), 7,15 — 7,03 (m, 2H), 6,86 — 6,75 (m, 2H), 4,85 (ar, J= 11,2, 7,3 T, 1H), 4,67 (ax,
J=938,7,3 Ty, 1H), 4,29 (nx, J= 11,3, 9,8 T, 1H), 3,77 (c, 2H), 3,50 (c, 2H), 3,41 (¢, 3H), 1,30

F

-256 -



(c, 6H). C SAMP (101 MTI'u, xnopodopm-d) & 168,41, 160,61, 149,59, 148,99, 142,94, 135,95,
131,03, 130,99 - 130,69 (m), 126,75, 126,56, 122,98, 122,89 - 122,56 (m), 122,43, 121,05,
111,27 (am, J=21,1, 3,8 I';m), 103,93 (1, J = 25,6 I'mm), 95,38, 80,45, 77,16, 71,55, 49,98, 35,51,
34,81, 25,40, 23,19. F SIMP (376 MI'y, xnopodpopm-d) & -112,39 (m, J=7,7 T'n), -113,81 (x, J
= 8,4 T'n). JKX-MC: uncrora 96%, MC (m/z) 509 (M+H)".

Tper-6yTun-($)-(4-(3-(4-(2,4-nudropdensun)-1H - nupazon-1-kapdbokcaMuno)-5-meTmin-4-okco-
2,3,4,5-rerparunpodensol b][ 1,4]okcazenun-7-un)-2,2-quMetunoyT-3-uH- | -um)kapoamar (I1-240)

H
O N
U NN F
e et
O d T\

'H SIMP (400 MTI'y, xnopodopm-d) & 7,96 (n, J = 7,2 T'u, 1H), 7,86 (c, 1H), 7,46 (c, 1H), 7,29 —
7,21 (m, 2H), 7,13 — 7,03 (M, 2H), 6,77 (1, J = 8,5 I'y, 2H), 4,92 — 4,79 (m, 1H), 4,65 (axn, J = 9,8,
7,3 T'y, 1H), 4,28 (an, J= 11,3, 9,8 'y, 1H), 3,76 (c, 2H), 3,40 (¢, 3H), 3,19 (m, J = 6,5 'y, 2H),
1,43 (c, 9H), 1,27 (¢, 6H). *C AMP (101 MI'u, xnopopopm-d) & 168,40, 162,41 (an, J = 115,8,
11,9 I'm), 159,94 (an, J = 116,5, 11,9 I'm), 156,08, 149,56, 148,97, 142,92, 135,94, 132,27 —
131,80 (m), 131,00, 130,98 — 130,79 (m), 128,49 (1, J = 12.1 Hz), 126,74, 126,51, 122,94, 122,86
- 122,58 (m), 122,41, 121,12, 111,25 (an, J = 21,0, 3,7 I'u), 103,90 (1, J = 25,6 I'm), 95,80,
79,85, 79,37, 77,10, 50,84, 49,97, 35,49, 33,43, 28,34, 26,44, 23,17. ’F AMP (376 MI'w,
xynopodopm-d) & -112,37 (n, J=7,5Tn), -113,81 (x, J = 8,5 I'ry). )KX-MC: uucrora 98%, MC
(m/z) 508 (M-Boc + H)".

F

(8)-N-(7-(4-Amuno-3,3-qumeTrnoyT- 1 -uH- 1 -un)-5-metun-4-okco-2,3,4,5-
teTparuapodensolb][1,4]okcazenun-3-nn)-4-(2,4-nudpropdbensun)-14 - nupazomn-1-

kapOokcamuaa ruapoxyopun (1-241)

HCI
H,N \
? X N’ £
NHN/j/\©\
o oa N=

'H SIMP (400 MT', DMSO-d6) § 8,49 (n, J = 6,6 T', 1H), 8,14 (¢, 3H), 7,99 (c, 1H), 7,67 (c,
1H), 7,61 (c, 1H), 7,38 — 7,27 (m, 2H), 7,24 — 7,11 (m, 2H), 6,99 (1, J = 8,6 'y, 1H), 4,72 — 4,60
(M, 2H), 4,41 (n, J = 5,4 Ty, 1H), 3,78 (¢, 2H), 3,27 (c, 3H), 2,91 (¢, 2H), 1,32 (¢, 6H). '°F SIMP
(376 MI', IMCO-d 6) & -112,67- -112,85 (m), -114,02 (1, J = 9,0 T'xy). JKX-MC: uucrora 98%,
MC (m/z) 508 (M - HCI + H)".

F
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(S)-N-(5-Metun-7-(9-metni-3,9-nuazactupo| 5.5 lynaekan-3-mi)-4-okco-2,3,4,5-

teTparunpodensolb][ 1,4]okcazennn-3-mn)-4-penokcunuxonnaamun (11-27)

0O
0 SO
SO
N N
/| ©

_N

'H AMP (400 MT'u, metunenxaopun-d) & 8,74 (n, J= 7,4 Tu, 1H), 8,48 (1, J = 5,6 T', 1H),
7,57 (o, J=2,5Tu, 1H), 7,51 — 7,41 (m, 2H), 7,34 — 7,25 (m, 1H), 7,14 — 7,09 (m, 2H), 7,07 (1, J
=8,8 T, 1H), 6,99 (nn, J=5,6, 2,6 I'u, 1H), 6,80 (nxn, J= 38,8, 2,9 'y, 1H), 6,75 (o, /=2,8 'L,
1H), 4,97 (ar, J=11,1, 7,4 T'u, 1H), 4,63 (an, J=9,7, 7,5 T'y, 1H), 4,16 (ax, J= 11,1, 9,7 I'yy,
1H), 3,40 (c, 3H), 3,18 — 3,10 (mpubn. m, 4H), 2,41 — 2,34 (npubn. m, 4H), 2,26 (c, 3H), 1,66 —
1,54 (m, 8H). XKX-MC: uucrora 98%, MC (m/e) 556 (M+H)".

mpem- byrun-4-6en3un-1H- nupason-1-kapOokcunar

e ¥
TG
'H SIMP (400 MI'y, xtopodopm-d) & 7,82 (z, J = 0,9 T'w, 1H), 7,55 (m, /= 0,9 T'n, 1H), 7,30 (mz,

J=8.1,6,6 T, 2H), 7.26 — 7,13 (m, 3H), 3,82 (c, 2H), 1,63 (c, 9H).
XKX-MC: uucrora 96%, MC (m/e) 282 (M + Na)*

W0

'H SIMP (400 MT', IMCO-ds) § 10,47 (wmp. ¢, 2H), 7,65 (c, 2H), 7,36 — 7,04 (v, SH), 3,79 (c,
2H).

4-6en3ui- 1 H-iupaszona ruipoxJiopua

XKX-MC: gucrora 99%, MC (m/e) 159 (M - HCI + H)*

mpem- bytun-4-6en3mn-3,5-numerwin-1 H- nupason-1-kapOokcunar

(O

'H SIMP (400 MTw, Metienxyiopun-cs) 8 7,31 — 7,23 (m, 2H), 7,22 — 7,14 (m, 1H), 7,14 — 7,07
(v, 2H), 3,74 (¢, 2H), 2,43 (¢, 3H), 2,10 (¢, 3H), 1,62 (npu6u. ¢, 9H).
XKX-MC: uucrora 97%, MC (m