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SAMEHIEHHBIE TPUIIUKIMYECKHUE COEAUHEHUA KAK HHI'MBUTOPBI FGFR

OBJIACTb TEXHUKH
Hacrosiiee n3o0peTeHne OTHOCUTCS K TPULIMKIMYECKUM COSTUHEHUSIM U
(hapMaLeBTHYECKHM KOMIIO3UIIHSIM, COJEPIKAIIUM UX, KOTOPBIE MPEACTABIISIFOT COOO0H
UHrHOUTOpHI oHOro M donee pepmenToB FGFR 1 mpuroaHs! mpu ie4eHUN CBS3aHHBIX C

FGFR 3aboneBanuii, TAKMX KaK pax.

YPOBEHb TEXHHUKH

Peuenrops! hakropa pocra pudpodbnacros (FGFR) npeacrasisitoT coboli perentopHbie
TUPO3UHKHHA3bI, KOTOPbIE CBS3BIBAIOTCS C Uranaamu ¢akropa pocta pudpodnactos (FGF).
CymectByert uernipe Oenka FGFR (FGFR1-4), koTopbie CIOCOOHBI CBSA3BIBATHCS C JTUTAHAAMU U
Y4YacTBYIOT B PEryJIILIUU MHOTUX (PU3UOJOTHYECKUX MTPOLIECCOB, BKIIOYAs pa3BUTHE TKaHH,
AHTHOTeHe3, 3KUBJICHUE PaH U METa0OIMUECKYIO peryysinuio. Ilpu cBsi3pIBaHUM JTMTaHA
peLenTopbl MOABEPraloTCs TUMEPU3aLU U (GocHOpUIMPOBAHUIO, YTO IPUBOAUT K CTUMYJIALIUH
AKTUBHOCTU MPOTEMHKUHA3bI U PEKPYTHPOBAHUIO MHOTHX BHYTPHKJIETOUHBIX CTHIKOBOYHBIX
6enKkoB. DTH B3aUMOJEHCTBHSI OOJIEeryaroT aKTUBALMIO Psiia BHYTPUKJIETOYHBIX CUTHAJIBHBIX
nyteii, Bmouasi Ras-MAPK, AKT-PI3K u ¢ocdonunazy C, KOTopbie BaXKHBI 7151 KJIETOUHOTO
pocra, mposudepanuu u BbokuBanus (Reviewed in Eswarakumar et al. Cytokine & Growth
Factor Reviews, 2005). AGeppaHTHast akTHBALIMS STOTO MyTH 32 CUET CBEPXIKCIPECCUU
muraunos FGF nimm FGFR, nmu6o 3a cuer akruBupyromux mytanuii B FGFR moxker npuBoauts k
Pa3BUTHIO, IPOTPECCUPOBAHHIO M PE3UCTEHTHOCTH OMYXOJIH K OOBIYHBIM Tepanusim paka. [Ipu
pake 4esoBeKa ObLIN OMHUCaHbl TeHETUUECKNE U3MEHEHHUs, BKIIIOYasi FeHHYIO aMILTU(UKALINIO,
XPOMOCOMHBIE TPAHCJIOKAIUU U COMATHUYECKUE MyTall1, KOTOPbIE IPHUBOAAT K HE 3aBI/IC$[H_[eI71 oT
JUra”aoB akTuBauuu peuentopa. KpynHomacmrabHoe cekseHupoBanue JIHK Toicsa oOpas3nos
OIyXOJie BbIIBIIIO, 4YTO KoMIoHeHThI yTu FGFR sBnsiroTcst omaiMu u3 Hanbosee 4acto
MYTHUPOBAHHBIX IPU PAKE YCJIOBECKA. MHorue u3 3Tux AKTUBUPYIOLUX MYTaLII/Iﬁ UICHTHUYHBI
reHepaTUBHBIM MyTalUsIM, KOTOPBIE IPUBOAST K CHHAPOMAaM JUCILIA3UU CKeleTa. MeXaHU3MB,
KOTOpbIE MPUBOIAT K a0eppaHTHOI, 3aBUCSIIEH OT JIMTAHIOB Mepeaye CUrHaIOB MPU
3a0oneBaHNH YenoBeKa, BKIo4aroT ceepxakcnpeccto FGF n n3menenus B crinaiicuare FGFR,

KOTOpBIE IPUBOJSAT K MOJYYESHHUIO PELIeNTOPOB ¢ OoJiee OeCropsmouHON CTOCOOHOCTHIO



CBsI3bIBaHMsI TUraHOB (paccMoTpeno B myOmkanuu Knights and Cook Pharmacology &
Therapeutics, 2010; Turner and Grose, Nature Reviews Cancer, 2010). CnenosaTenbHo,
pa3paboTka HHrHOUTOPOB, HampasjieHHbIX HAa FGFR, MoskeT ObITh MOJIE3HOM NPU KITHHHYECKOM
JedeHnu 3a005eBaHNH, KOTOPBIE XapaKTepU3YIOTCs MOBBIIeHHOH akTuBHOCTRIO FGF nm
FGFR.

Tunsl paka, B koTopbix yuacTBytoT FGF/FGFR, Bkt0uaroT, HO He OrpaHUYUBASICh STHUM:
KapLHHOMBI (HApUMep, MOYEBOI'O My3bIPsi, MOJIOUHOM KeJe3bl, IEHKN MaTKH, TOJICTOH 1
NPSIMOM KUILIOK, SHAOMETPHS, JKEIYKa, FOJOBBI U LIEH, ITOYEK, MEYEHH, JIETKUX, SIMYHUKOB,
NPeICTATENbHON JKeJIe3bl), FeMaTOMOATUYECKHE 3JI0KAUEeCTBEHHbIE 00pa3oBaHus (Hampumep,
MHO>KECTBEHHAs] MUEJIOMa, XpOHU4YecKas tumbonurapHas aumdpoma, T-kineTouHsIi eHKo3
B3POCIIBIX, OCTPBIN MUEJIOTEHHBIH JIEWKO3, HEXOKKUHCKAst TUM(pOMa, MUEJIONPOJH(epaTHBHbIE
HEOIlJIa3Mbl U MaKporjaoOyarnHeMus BambaeHcTpeMa) u Apyrue Heoria3Mbl (Harnpumep,
riuobnacToma, MeaaHoMma u padbaocapkoma). [ToMUMO poOJT B OHKOTE€HHBIX HEOIIa3Max,
aktuBauust FGFR y4acTByeT Takke B CKEIETHBIX M XOHAPOLUTAPHBIX PACCTPONCTBAX, BKIIFOUAS,
HO HE OTPaHUYMBASICh 3TUM, aXOHIPOIIA3HI0 U KPAHUOCUHOCTO3HBIE CUHIPOMBIL.

CymecTByeT NOCTOsSIHHAsE HEOOXOIUMOCTD B pa3padOTKe HOBBIX JISKAPCTB JUISl JICYSHUS
paka u apyrux 3aboneBanuii, a uHruONTOpHI FGFR, onucaHHbie B JTaHHOM JOKYMEHTE,

CIOCOOCTBYIOT YAOBJIETBOPEHUIO 3TOM MOTPEOHOCTH.

CYIIHOCTDb U30BPETEHUA

Hacrosimee nzodpereHrne 0THOCUTCS K coenuHeHo @opmyier I

R7
R® R8
0
RS NJ\W
R4 R3
i |
AN
R N

I
HJIN €10 Q)apMaLleBTI/ILIeCKI/I HpI/IeMJ'IeMOI\/'I COJIM, TA€ COCTAaBHBIC IEPEMEHHBIC ABJIAIOTCA TAKUMU,

KaK OIIMCaHO aajice.



Hacrosimee nzodpereHre JONOIHUTENBHO OTHOCUTCS K coenuHernto @opmyisr 11, 11T
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KaK OIMUCAHO aajee.

Hacrosiee nzo0pereHue AOMOJHUTENBHO OTHOCUTCS K coeinHeHnI0 Popmybl V:
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KaK OIHCAHO Jlajee.

Hacrosimee n3obpereHne qOMOIHUTEIBHO OTHOCUTCA K (hapMarieBTHIeCKOH
KOMIIO3UILIMH, coaepskaiieit coenunenue noodoi u3 @opmyin I, 11, 11, IV u V wim ero
(apmManieBTHUECKH IPHEMIIEMYIO COJIb M ITO MEHbLIeH Mepe OfnH GapManeBTHIEeCKU
IIPUEMIIEMBIN HOCUTEIID.

Hacrosimee n3odpereHre JONOTHUTENBHO OTHOCUTCS K CIIOCO0Y JISUeHHsI paka y
NalMeHTa, BKJIIOYAOIEeMy BBeIeHHE 3TOMY MAalHeHTy TepaneBTuiecku 3 GekTnBHOro
KonuvecTBa coequHerus 000 u3z @opmyn L 1L 11, IV wnu V unu ero papmanesruyecku
PUEMIIEMO COJIH.

Hacrosiinee n3obpereHne JONONHUTENBHO OTHOCUTCS K CIIOCO0Y JIeUeHHUs
MUEJIONPOTU(EpaTHBHOTO 3a00JI€BaHUS Y MALMEHTA, BKIIFOYAIOLIEMY BBEICHUE 3TOMY MAIlHEeHTY
TepaneBTH4ecku 3(H(HEKTUBHOTO KOJMMYeCTBa coenrHenus iodoit uz @opmya I, 11, 111, IV uan V
WM ero (papMareBTHUECKU PUEMIIEMOH COJIH.

Hacrosimee n3obpereHune qOMOJHUTEIBHO OTHOCUTCS K CIIOCOOY JIEUEHUs CKEJIETHOTO
WJIA XOHAPOLIUTAPHOTO PaCCTPONCTBA Y MALIMEHTA, BKIIOYAIOLEMY BBEEHUE STOMY MALUEHTY
TepaneBTHYeCKH 3P PekTHBHOro KomuecTBa coenuHenus modoi u3z @opmy L, IL 11, IV wmm V
WIH ero apMareBTHIeCKH PUEMIIEMOH COIHL.

Hacrosmee n3odpereHne JONOIHUTENBHO OTHOCUTCS K IPUMEHEHHIO COeTMHEHUS
moboii u3z @opmyn I, IL L, IV u V nnm ero ¢papManeBTHIECKH IPUEMIIEMOI COJTU B TEPATIHH.

Hacrosimnee n3obpereHune JOMOJHUTEIBHO OTHOCUTCS K IPUMEHEHHIO COEIUHEHUS
moboit u3z @opmyn I, IL 1L IV u V unm ero ¢papManeBTHIECKH MPUEMIIEMOH COJTU JIJIst

MOJIy4YCHU s JICKAPCTBEHHOTO CPCACTBA AJIA MPUMEHCHUA B TCpAIIU.

HOAPOBHOE OINTMCAHUE U30BPETEHUA
Hacrosimee nusobperenue orHocurcst kK unruouropy FGFR, koTopslii npencrasisier

coboii coenunenne @opmyuer I:
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X npencrasisier coboit CR' wm N;

Y mpencrasasier coboii NR'®, O i S;

Z npencrasinsiet coboii N unu CH;

Q orcyrcTByer, npeacrasisier coboii O, NR'® pymm CR'*R"?;

n paseH 0w 1, mpu 3TOM eciu n paBeH 0, To Q HE OTCYTCTBYET;

R! npeznctasisieT coboi H, NRARB, rajiored u C;_3 aJIKUJ;
R” u R®, kasxplit He3aBucuMo, BeiOpansl u3 H, CN, C(O)NRCRd u Cy7ankunia, rae yKa3aHHBIN
C1.7 anxun HeoOs13aTENbHO 3aMelteH 1, 2 uiu 3 3aMeCTUTESISIMU, HE3aBUCUMO BHIOPAHHBIMH U3
ranorena, OR?, CN, NR°R? u C(O)NR‘RY,;
mm R 1 R? Bmecre ¢ yTJIEPOIHBIM ATOMOM, K KOTOPOMY OHHU MPUCOEIUHEHBI, 00pasyroT 3-7-
YJIEHHOE LIUKJIOAJKUJIbHOE KOJIbIIO WK 4-7-4JIEHHOE reTePOLUKIIOATKUIBHOE KOJIBIIO, KAaXKI0e
13 KOTOPBIX HEOOsI3aTeNbHO 3aMelleHO 1, 2 niu 3 3aMecTUTeNsIMU, He3aBUCHUMO BBIOpAaHHBIMU U3
ranorena, Ci.¢ankuna, Cy.¢ ranoankmma, CN, OR?, SR?, C(O)R", C(O)NRR?, C(O)OR?,
OC(O)R®, OC(O)NRR?, NR°R’, NR°C(O)R" 1 NR°C(O)OR%;



RY R, R®R'u RS, KaKIbIH He3aBUCUMO, BbiOpaHbl U3 H, ranorena, C;.¢ ankuna, Cag
ankenuna, Coe ankununa, Cj_g ranoankmna, Ce.10 apuna, Cs.jo qukioankuna, 5-10-4ieHHoro
rerepoapna, 4-10-unensoro rereporuknoankima, CN, ORY, SR*, C(O)R"', C(O)NR*'RY,
C(0)OR™, OC(O)R"', OC(O)NR®'RY, NR“'R", NR®'C(O)R"', NR*'C(0)OR",
NR'C(O)NR“'R", C(=NR*)R"", C(=NR")NR*'R*, NR*'C(=NR*)NR*'R"', NR*'S(O)R"",
NR'S(0)%R", NR”'S(0),NR*'R", S(O)R, S(O)NR*'RY, S(0),R"" u S(0),NR*'R"; rne
Kaxablid ykazanubiil C.¢ anmkun, Cog ankenun, Cy ankuaui, Ce 1o apui, Cs.jo HUKIOATIKUI, S-
10-uneHHbIi reTepoapi 1 4-10-4IeHHBIN TeTePOLMKIIOATKUI He00s3aTeIbHO 3aMelieH 1, 2, 3,
4 unu 5 3aMecTUTENSIMH, HE3aBUCUMO BbIOpaHHbIME U3 ranoreHa, Ci.¢ ankuna, Cy ¢ aKeHua,
Ca.6 ankunmna, Ci6 ranoankmia, CN, NO,, ORY, SR*, C(O)R”', C(O)NR*'R*, C(O)OR™,
OC(O)R"!, OC(O)NR'RY, C(=NRHNR'RY, NR®'C(=NRHNR'RY, NR“RY, NR'C(O)R"",
NR°'C(0)OR™, NR“'C(O)NR®'RY, NR*'S(O)R"", NR*'S(0),R"', NR*'S(0),NR*'RY, S(O)R"",
S(O)NR“'RY, S(0),R"" 1 S(0),NR“'R*;

R’ npenctasinsieT codoit H, Ci.¢ ankun, Co¢ ankenun, Cog ankunani, Ce10apui, Cs.io
HUKJI0aNKWI, 5-10-unennsiii rerepoapu, 4-10-uneHHblil rereporukiaoan ki, Ce 1o apui-Ciy
ankmi, Cs_jo muknoankmi-Cy_g ankm, (5-10-unenHsiii rerepoapmn)-C 4 ankw win (4-10-
YJICHHBIN reTepOnUKIIoanKi)-C4 ankui, rae Kaxabiid ykasanHbli Cye ankm, Co ankenu, Co.
6 anxkuan, Ce.jo apun, Cs.jo quknoankui, S-10-unennsii rerepoapu, 4-10-uneHHbIN
rerepounkaoankui, Ce 1o apun-Ci 4 ankun, Cs_jo nukiaoankun-Cy 4 ankui, (5-10-dneHHbIR
rerepoapu)-Ci4 anxui u (4-10-4ieHHbIH reTeponKIoankimi)-C 4 aTKuI HeoOs3aTeTbHO
3amerneH 1, 2, 3, 4 wiu 5 3aMeCTUTENSIMH, HE3aBUCUMO BhIOPAHHBIMU K3 R

kaxpii R* HesaBucnmo BbIOpaH U3 Cyl, rasnorena, Ci.¢ ankuna, Cy ankenuna, Ca
ankuamna, Cy. ranoankuna, CN, NO,, OR?, SR, C(O)R™, C(O)NRRY, C(O)OR™,
OC(O)R, OC(O)NR“R®, C(=NR“)NR“R%, NR“C(=NR**)NR“R¥, NR“R¥, NR“C(O)R",
NR“C(0)OR™, NR“C(O)NR“R¥, NR“S(O)R™, NR**S(0),R”, NR“*S(0),NR“R¥, S(O)R",
S(O)NR“R™, S(0),R™ 1 S(0),NR“R®, rze kasxmpiii ykasauusiii C ¢ ankui, Ca.¢ ankenun u C,.
¢ AJIKMHUJT HE00s3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMU, He3aBUCUMO BhIOPAHHBIMU U3
Cy', ranorena, CN, NO,, OR¥, SR¥, C(O)R™, C(O)NR“R¥, C(O)OR*, OC(O)R",
OC(O)NR“RY, C(=NR“)NR“R¥, NR“C(=NR“)NR“R¥, NR““R¥, NR“’C(O)R",
NR“C(0)OR™, NR“C(O)NR“R¥, NR“S(O)R™, NR**S(0),R”, NR“*S(0),NR“R¥, S(O)R™,
S(O)NR“R¥, S(0),R™ 1 S(0),NR“R%;



R R'" R RP,R'™ R"™ RY R", R uR"™, kaxnplii HesaBucumo, Bbibpans! u3 H,
ranorena, Ci.¢ ankuna, Co¢ ankenmna, Co ankununa, Cy¢ ranoankmna, Ce 10 apuna, Cs.io
nukioankuna, S-10-uneraHoro rerepoapuia, 4-10-unennoro rerepounkioankuia, CN, NO,,
OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R”, OC(O)NR“R®, NR“R®,
NR“C(O)R™, NRPC(0O)OR®, NRZC(O)NR®R®, C(=NR**)R™, C(=NR*)NR“R®,
NR®C(=NR“)NR“R®, NR®S(0)R”, NRS(0),R™, NR®S(0),NR*R®, S(O)R™,
S(O)NR“R®, S(0),R™ u S(0),NR“R®; rne kaxzpiit ykazauubiii Cy.¢ anxui, Cag ankenu, Cag
ankuann, Ce 10 apun, Cs_jo mukoankui, 5S-10-uneHnsiii rerepoapui v 4-10-uneHHbIH
reTepOLIMKIIOATKIIT HeoOs3aTeNbHO 3ametteH 1, 2, 3, 4 uiu 5 3aMecTUTeNs MU, HE3aBUCUMO
BbiOpanHbiMi 13 R'%;

xaxnpii R'% nesasucumo BbIOpaH U3 Cyz, rajnoreHa, Ci¢ ankuna, C,.¢ anxkenuna, Cog
ankunnna, C ¢ ranoankmia, CN, NO,, OR®, SR®, C(O)R™, C(O)NR“R®, C(O)OR*,
OC(0)R™, OC(O)NR“R®, C(=NR**)NR“R®, NR“C(=NR**)NR“R®, NR“R®, NR“C(O)R",
NR“C(0)OR™, NRZC(O)NR“R®, NRZS(0)R™, NRZS(0),R™, NRZS(0),NR“R®, S(O)R™,
S(O)NRC3Rd3, S(O)ZRb3 " S(O)QNRCSR‘B, rre Kaxapiii ykazanubsiil Ci.¢ ankun, Co ankeHun u Co.
¢ AIKMHUJT Heo0s3aTeIbHO 3aMeleHbl 1, 2 WK 3 3aMECTUTENSIMY, HE3aBUCUMO BHIOPAHHBIMH M3
Cy?, ranorena, CN, NO,, OR®, SR®, C(O)R™, C(O)NRR®, C(O)OR*, OC(O)R™,
OC(0O)NR®R®, C(=NRP)NR“R¥, NR®C(=NR®)NR“R®, NR“R®, NR®C(O)R",
NR“C(0)OR™, NRZC(O)NR“R®, NRZS(0)R™, NRZS(0),R™, NRZS(0),NR“R®, S(O)R™,
S(O)NR“R®, S(0),R™ u S(0),NR“R®;

umn R 1 R" Bmecre ¢ YIJIEPOAHBIM aTOMOM, K KOTOPOMY OHH IIPUCOETUHEHBI,
o0pasyor 3-, 4-, 5-, 6- WM 7-4JIEHHYIO UUKJIOATKWIBHYIO IPYIIY HIH 4-, 5-, 6- NiIH 7-4JIeHHYIO
reTepPOIMKJIOATKUIIBHYIO TPYIIY, KaXaasi i3 KOTOPbIX HeoOs3aTeIbHO 3aMelneHa 1, 2 umu 3
3aMeCTUTEINSIMU, HE3aBUCHMO BBIOPAHHBIMH U3 Cyz, Ci¢ ankuna, Cy¢ ramoankuia, rajgorera, CN,
OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R”, OC(O)NR“R®, NR“R®,
NRZC(O)R”, NR“C(O)NRZR®, NR®C(0)OR™, C(=NR*)NR*R®, NR“’C(=NR**)NR“R®,
S(O)R™, S(O)NRZR®, S(0),R™, NR“S(0),R™, NR®S(0),NR“R® 1 S(0),NR“R®, rze
ykazaHHbIl C| ¢ ankmI HeoOs3aTeNbHO 3aMelneH 1, 2 uimu 3 3aMeCTUTENsIMU, HE3aBUCHMO
BbIGpannbiMu 13 Cy?, ranorena, CN, OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR*, OC(O)R™,
OC(O)NR®R®, NR“R®, NR®C(O)R”, NR®C(O)NR*R®, NR®C(O)OR®, C(=NR*)NR“R®,
NR“C(=NR“)NR“R®, S(O)R”, S(O)NRZR®, S(0),R", NR“S(0),R", NR“S(0),NR“R® u



S(0),NR“R%;

wm R 1 R Bmecre ¢ YIJIEPOAHBIM aTOMOM, K KOTOPOMY OHU IIPUCOEIUHEHBI,
o0pasyror 3-, 4-, 5-, 6- WK 7-4JICHHYI UUKJIOATKWIBHYIO TPYIIY WU 4-, 5-, 6- WK 7-4JIeHHYIO
reTepOLMKIIOATIKUIBHYIO TPYIINY, KaXaasi U3 KOTOPBIX HeoOs3aTeNIbHO 3aMelieHa 1, 2 win 3
3aMECTUTEISIMU, HE3aBUCHUMO BBIOPAHHBIMU U3 Cyz, Ci¢ ankuna, C¢ ramoankuia, rajoresa, CN,
OR™, SR®, C(O)R™, C(O)NR“R®, C(0)OR™, OC(0)R™, OC(O)NR“R®, NR“R®,
NR“C(O)R™, NRPC(O)NR®R®, NRC(0)OR®, C(=NR**)NR“R®, NR“*C(=NR**)NR*R®,
S(O)R™, S(O)NRR®, S(0),R™, NR“S(0),R™, NR**S(0),NR“R® u S(0),NR“R®, rze
ykazaHHblii C.¢ aJKWIT He0Os13aTeNIbHO 3aMelteH 1, 2 win 3 3aMeCTUTENSIMH, HE3aBUCUMO
BoiGpanHbME 13 Cy?, raorena, CN, OR®, SR*, C(O)R™, C(O)NR®R®, C(O)OR™, OC(O)R",
OC(O)NRR®, NRZR®, NRC(0O)R", NRZC(O)NR®R®, NRZC(0)OR¥, C(=NR®)NR“R®,
NREC(=NR®)NR®R®E, S(O)R™, S(O)NR®RY, S(0),R”, NR®S(0),R>, NR®S(0),NR*R® u
S(0)NR“R®;

wm RY u R'® Bmecre ¢ YIJIEPOAHBIM aTOMOM, K KOTOPOMY OHU IIPUCOEANHEHBI,
o0pasyor 3-, 4-, 5-, 6- un 7-4JeHHYIO UUKJIOATKWIBHYIO IPYIIY HIH 4-, 5-, 6- UK 7-4JIeHHYIO
reTepOLMKIIOATKHIBHYIO TPYIINY, KaXaas U3 KOTOPBIX HeoOs3aTeNIbHO 3aMelieHa 1, 2 uiu 3
3aMECTUTEIISIMU, HE3aBUCHMO BBIOPAHHBIMH U3 Cyz, Ci¢ ankuna, Cy ¢ ramoankuia, rajgoresa, CN,
OR™, SR™, C(O)R™, C(O)NRR®, C(0)OR™, OC(O)R™, OC(O)NRR™, NR“R®,
NRC(O)R™, NRPC(O)NR®R®, NRC(0)OR®, C(=NR¥)NR“R®, NR“*C(=NR*)NR*R®,
S(O)R™, S(O)NR“R®, $(0),R™, NR“S(0),R™, NR®S(0),NR“R® 1 S(0),NR“R®, rze
ykasaHHbIi C1.¢ aJKUI He0Os13aTeNbHO 3aMelteH 1, 2 uiu 3 3aMecTUTENSIMH, HE3aBUCUMO
BoiGpanHbvE 13 Cy?, ranorena, CN, OR®, SR*, C(O)R™, C(O)NR®R®, C(O)OR™, OC(O)R™,
OC(O)NRR®, NR®R®, NR®C(O)R", NR®C(O)NR“R®, NR®C(O)OR™, C(=NR®)NR“R®,
NR®C(=NR“)NR“R®, S(O)R™, S(O)NRZR®, S(0),R™, NR¥S(0),R?, NR**S(0),NR“R® n
S(0)NR“R®;

R u R16a, KaKIbli He3aBrCcUMO, BbiOpanbl u3 H, Ci¢ ankuna, C,¢ ankenuna, Co6
ankunuia, Ce 19 apuna, Cs.jp uuknoankuna, S-10-unennoro rerepoapuina, 4-10-4ieHHOTO
reTepoLuKIoaIKmia, apui-Ciy4 ankuna, MkiIoankui-Ci 4 ankuna, (5-10-uneHHbli rerepoapun)-
Ci4anknna u (4-10 uneHHbIH rereporukIoankmi)-C4 alKkuia, mpudeM Kakabiil ykazaHabiid Ci.g
ankun, Coe ankenus, Cog ankunui, Ce.10 apui, Cs.jp Lukioankui, S-10-uneHHbli rerepoapul, 4-

10-4neHHbII reTepoUUKIoanKu, apui-Cy 4 ankui, HUKI0ankui-C 4 anku, (5-10-uneHHbIi



rerepoapu)-Ci4 anxui u (4-10-uneHHbId reTeporuKIoanki)-C .4 amkuia HeoOs3aTebHO
3amereH 1, 2, 3, 4 win 5 3aMeCTUTENSIMH, HE3aBUCUMO BBIOPAHHBIMH H3 Cy3, rajoreHa, Ci¢
ankuna, Cag ankenmna, Ca ankunmna, C; ranoankmia, CN, NO,, OR*, SR*, C(O)R™,
C(O)NR*R", C(0)OR™, OC(O)R™, OC(O)NR*R™, C(=NR*)NR“'R",
NR“C(=NR“HNR“R¥, NR“R*, NR“C(O)R™, NR*C(0)OR*, NR*C(O)NR*‘R¥,
NR*S(O)R™, NR™S(0),R™, NR**S(0),NR*R*, S(O)R"™, S(O)NR*R*, S(0),R™ u
S(O)ZNRC4Rd4, rne kaxnblid ykazaHHbii Cig ankui, Cog ankeHuwt u Co ¢ aTKUHUIT HE00s3aTeIbHO
3amenieH 1, 2 wim 3 3aMecTUTENSIMU, HE3aBUCUMO BbIOPAHHBIMH U3 Cy3, rajjoreda, CN, NO,,
OR™, SR™, C(O)R™, C(O)NR**R™, C(0)OR™, OC(O)R™, OC(O)NR*R*, C(=NR*)NR*'R",
NR“C(=NR*)NR“R¥, NR“R*, NR“C(O)R™, NR™C(0)OR*, NR*C(O)NR“R*,
NR*S(O)R™, NR™'S(0),R™, NR**S(0),NR*‘R*, S(O)R"™, S(O)NR*R*, S(0),R™ u
S(0),NR*R*,;

R*u R®, kaskblii HE3aBUCHMO, BbIOpanbl u3 H, C;.4 ankuna, Ci4 ranoankuna, Ca.4
ankenuna, Co-4 anmkuanna, Ce 10 apuna, Cs.1o mukaoankuia, 5-10-anenHoro rerepoapmna, 4-10-
YJIEHHOTO rerepouukioankmia, Ce 1o apun-Ci 4 ankuna, Cs.jo uuknoankmi-Ci4 ankuna, (5-10-
YiIeHHbIH retepoapin)-Ci_4 ankuia win (4-10-uieHHbIH reTeponukioankmi)-C 4 alKua,
npuueM ykazanHbill Ci4 anxun, Co4 ankenmn, Coy ankunun, Ce.10apui, Cs.jp uukmnoankuwt, S5-10-
YJIeHHbIN reTepoapui, 4-10-uneHHblii rerepouukioanku, Ce 1o apui-Ci4 anmkui, Cs.io
uKII0anKmi-C 4 ajkun, (5-10-unennstit rerepoapun)-Ci 4 ankui u (4-10-uneHHbIi
reTepoLrKIoaTKm)-C 4 aTKUIT HeOOsI3aTeIbHO 3aMelleH 1, 2 Ui 3 3aMEeCTUTENSIMH,
He3aBucumo BbiOpanHbiMH U3 OH, CN, amuHo, ranorena, Ci4 ankuna, C_4 ankokcu, Ci4
ankuntuo, Ci4 ankunamuso, 1u(Cj_4 ankun)amuno, Ci4 ranoankuia u Cj4 raJoanKoKCH;

Cyl, Cy2 u Cy3, KaKIbI He3aBUCUMO, BbIOpaHbl U3 Cg 19 apuia, Cs 1o mukmoankmnia, 5-10-
YJIEHHOTO retepoapuia, 4-10-4IeHHOrO reTepOLUKIOATKIIIA, KAKAbIH H3 KOTOPBIX
HeoOs13aTeNbHO 3aMeteH 1, 2, 3, 4 win 5 3aMeCcTUTENSIMU, HE3aBHCUMO BBIOPAHHBIMHU U3
ranoreHa, C.¢ ankuna, Co¢ ankenmna, Ca.¢ anmkunauna, Cj¢ ramoankmna, Ce 10 apuna, Cs.io
uKJIoaNkmia, S-10-unennoro rerepoapuna, 3-10-unennoro rerepounkinoaikuia, CN, NO,,
OR™, SR”, C(O)R™, C(O)NRR®, C(0)OR¥, OC(O)R", OC(O)NRR®, NR“R®,
NR“C(O)R", NR®C(0)OR®, NR¥C(O)NR“R®, C(=NR®)R”, C(=NR“)NR“R®,
NR®C(=NR®“)NR“R®, NR“S(0)R™, NR“S(0),R", NR“S(0),NR“R®, S(O)R",

S(O)NR®R®, S(0),R™ 1 S(0),NR“R®; rue xaxupiii ykasauubiii Cy.¢ ankmn, Cog ankerm, Cog
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ankuau, Ce.10 apui, Cs.jp uukinoankui, S-10-uneHHsid rerepoapui u 4-10-aneHHbIi
reTePOLIMKIIOATKII HeO0sI3aTeNbHO 3amelteH 1, 2, 3, 4 win 5 3aMeCTUTENsIMU, HE3aBHCUMO
BbIOpaHHbIMK U3 ranoreHa, Ci¢ ankuna, C, ¢ ankenuna, C, ¢ ankuauia, Ci¢ ramoankuia, CN,
NO,, OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR*, OC(O)R™, OC(O)NR“R?,
C(=NR¥)NR“RY, NR®C(=NR*)NR“R¥, NR“R%, NR®C(O)R”’, NR“C(O)OR™,
NR“C(O)NR®R®, NR®S(0)R”, NR“S(0),R”, NR*S(0),NR“R®, S(O)R”, S(O)NR“R®,
S(0),R™ u S(0),NR“RY;

xaskmeiii RS, R, RS, RY, R%. R, R, RY, R, R™, R2, RZ, R, R™, R, R®, R*, R™.
R u R¥, R®, R%, R® u R® Hesasucumo BoiOpan u3 H, C,¢ ankuna, Ci4 ranoankuna, Coe
ankenuna, Co¢ ankuauna, Ce 10 apuna, Cs.1o qUKJI0ATIKUIA, 5-10-unenHoro rerepoapuina, 4-10-
4yyieHHOTro rerepouuknoankuia, Ce 19 apun-Ci 4 ankuna, Cs_jo uuknoankun-Ci 4 ankuna, (5-10-
4ieHHbIH rerepoapu)-Ci4 ankuia win (4-10-uneHHbIH erereponukioankun)-Ci 4 ankuma, rae
ykazanabid Cy. ankui, Cog ankennn, Co¢ ankunui, Ce19 apui, Ca.jo quknoankui, S-10-
YeHHBIN rerepoapud, 4-10-unennsiii rereporukiaoanku, Ce10 apuin-Ci4 ankmin, Csoio
ukI0ankmi-Cy 4 ankun, (5-10-unennsiii rerepoapuin)-Ci4 ankmn u (4-10-4neHHbIH
rerepoLrkaoaakmn)-Cy 4 ankuin HeoOsi3aTeIbHO 3amMeltieH 1, 2, 3, 4 Ui 5 3aMeCTUTENSIMY,
He3aBHCUMO BhIGpanHbiMH u3 Cy ankuna, C 4 ranoankuia, ranoresa, CN, OR®, SR*, C(O)R™,
C(O)NR*R®, C(0)OR*, OC(O)R", OC(O)NRURY, NR“R*, NR*C(O)R",
NRC(O)NRPRY, NR®C(O)OR*, C(=NR*®)NRR%, NR“C(=NR*)NR“R%, S(O)R",
S(O)NRR®, S(0),R", NRS(0),R", NRPS(0),NR“R* 1 S(0),NRR®;

nmn mo6sie RE i RY Bmecre ¢ aromom N, k KOTOPOMY OHH NMPHUCOETHHEHBI, 00pa3yioT 4-,
5-, 6- wn 7-4JIeHHYIO TeTePOLUKIIOANKIIBHYIO IPYIITy, HeoOs3aTeIbHO 3aMelneHnyo 1, 2 wn 3
3aMECTHUTENSIMH, HE3aBUCUMO BbIOpaHHBIME U3 C.¢ anmkuna, Cs7 IUKIIOAIKIIA, 4-7-4JI€HHOTO
rereporukoankuia, Ce 10 apuna, S-6-anennoro rerepoapuna, Cj_¢ ramoankmna, ramoresa, CN,
OR*, SR*, C(O)R", C(O)NR™R, C(0)OR™, OC(O)R", OC(O)NR“ R, NR“R®,
NRC(O)R", NR“C(O)NRR*, NR“C(0)OR™*, C(=NR*)NR*’R*’, NR“C(=NR*)NR*“R,
S(O)R™, S(O)NR* R, S(0),R", NR*°S(0),R", NR*’S(0),NR“R® u S(0),NR*R®, rze
ykazaHHble Cj.¢ ankui, Cs 7 TUKIOANKWI, 4-7-4feHHbIN reteporukioanki, Ce 1o apui u 5-6-
YJICHHBIN reTepoapiil HeoOs3aTeNIbHO 3aMeleHbl 1, 2 Hiti 3 3aMeCTUTEINSIMH, He3aBHCHMO
BhIGpaHHbIME 13 ranorena, CN, OR™, SR*, C(O)R™, C(O)NRURY, C(O)OR*, OC(O)R",
OC(O)NR®R®, NRRY, NR“C(O)R", NR“C(O)NR“R®, NR“C(O)OR*, C(=NR*)NRR™,
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NRC(=NR*)NR“R¥, S(O)R"®, S(O)NRPR®, S(0),R", NR“S(0),R™, NR*S(0),NRR* 1
S(0)NR“R®;

nmn mro6sie RS i RY Bmecre ¢ atomom N, k KOTOPOMY OHH MPHUCOEIUHEHBI, 00pa3yIoT 4-
, 5-, 6- WK 7-4JIEHHYIO TeTEePOLUKIIOATKHUIBHYIO TPYIIY, HEOOsI3aTeIbHO 3aMeLeHHY O 1, 2 uin
3 3aMecTUTeNsIMH, He3aBUCUMO BoIOpaHHbIME U3 C| ¢ ankuna, Cs7 HUKJIOANKIIA, 4-7-4JICHHOTO
rereporukoankuia, Ce 10 apuna, S-6-anennoro rerepoapuna, Ci.¢ ramoankuna, rajoresa, CN,
OR™, SR*, C(O)R, C(O)NR¥R, C(O)OR™, OC(O)R", OC(O)NR“ R, NR*R®,
NRC(O)R", NR“C(O)NRR*, NR“C(0)OR™, C(=NR**)NR*’R*’, NR“°C(=NR*)NR*R*,
S(O)R™, S(O)NRPRY, S(0),R, NR**S(0),R®, NR*°S(0),NR“R® 1 S(0),NR“R%, rze
ykazaHHble Ci.¢ ankui, C3.7 UUKIOANKWI, 4-7-4neHHbIN reteporukioankii, Ce 1o apui u 5-6-
YJIEHHBIN reTepoapuil HeoOs3aTeNbHO 3aMelleHbl 1, 2 uin 3 3aMeCTUTENSIMU, HE3aBUCUMO
BhIGpaHHbIME 13 ranorena, CN, OR™, SR*, C(O)R™, C(O)NRURY, C(O)OR*, OC(O)R"™,
OC(O)NR R, NRRY, NR“C(O)R", NR*C(O)NR“’R®, NR*C(O)OR*, C(=NR*)NR R,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R% u
S(0),NR“R®;

nmn mro6sie R i RY Bmecre ¢ atomom N, k KOTOPOMY OHH MPUCOCAMHEHBI, 00pa3yoT
4-, 5-, 6- unu 7-4JICHHYIO TeTEPOLMKIIOANKIIIbHYIO TPy, HEO0s3aTebHO 3aMEeIIeHHYO 1, 2
WM 3 3aMeCTUTEIISIMH, He3aBUCUMO BhIOpaHHBIMU U3 Cj.¢ ankwuna, Cs.; nukioankuia, 4-7-
YJIEHHOTO rerepouukioankmna, Ce 10 apuna u 5-6-unennoro rerepoapuia, Cj_¢ rajoankmia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*’, OC(O)R", OC(O)NR*R,
NRR%, NRC(0)R™, NR“®C(O)NR“ R, NR®C(O)OR*, C(=NR*®)NR“R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R* u
S(O)ZNRC(’Rd(’, rae ykazannabie Cy_g aakun, Csy MUKIT0aNKUI, 4-7-4JICHHBIA FeTEPOITUKIIOATKHII,
Cé.10 apui1 1 S-6-4JIeHHBIN TeTepoapui HeoOsI3aTeIbHO 3aMelleHbl 1, 2 WK 3 3aMeCTUTENSIMH,
HE3aBHCUMO BhIGpaHHbIMH 13 raorena, CN, OR*, SR®, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R, OC(O)NR*R*, NR“R%, NR®C(O)R"™, NR®C(O)NR*R*, NR“C(O)OR",
C(=NR®)NR®R®, NR®C(=NR*)NR*R%, S(O)R™, S(O)NR*R%®, S(0),R*, NR*S(0),R,
NR®S(0),NRPR% u S(0),NR“R*;

i moGsie RS 1 R® Bmecre ¢ aromom N, K KOTOPOMY OHU MPUCOETUHEHBI, 00Pa3yIOT
4-, 5-, 6- UM 7-4JICHHYIO T€TEPOLMKIOANKIIIbHYIO TPYIIY, HEOO3aTeIbHO 3aMEIeHHYO 1, 2

WK 3 3aMeCTUTENISIMHU, He3aBUCUMO BhIOpaHHBIMU U3 C1 ¢ ankuna, Cs 7 LUKIOATKUIA, 4-7-
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YJIeHHOTO rerepouukioankuna, Ce 10 apuna, S-6-anennoro rerepoapuna, Cj.¢ raoakuia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*, OC(O)R", OC(O)NR*R,
NRR%, NR“C(O)R", NR“C(O)NRRY, NR“C(O)OR*, C(=NR*)NR*R,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R% u
S(O)zNRC6Rd6, rae ykazansble Ci¢ ankui, C37 HUKIOATKWI, 4-7-4JI€HHBINA TeTePOLIMKIIOATKII,
Cé-10 apus1 1 S-6-4JIeHHBIN TeTepoapuil HeoOsI3aTeIbHO 3aMeleHbl 1, 2 Win 3 3aMeCTUTENSIMH,
He3aBUCUMO BhIGpaHHBIMH 13 raorena, CN, OR™, SR®, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R", OC(O)NR* R, NR“R%, NR“C(O)R", NR®C(O)NR*R*’, NR“C(O)OR",
C(=NR®)NR®R®, NR®C(=NR*)NRR%, S(O)R™, S(O)NR*R%®, S(0),R*™, NR*S(0),R,
NR“S(0),NR“R% u $(0),NR“R®;

i mo6sie R 1 R* Bmecre ¢ atomom N, « KOTOPOMY OHH MPHUCOEAHHEHBI, 00pa3yoT
4-, 5-, 6- unu 7-4JICHHYIO TeTEPOLMKIIOANKIIIbHYIO TPy, HEO0s3aTebHO 3aMEeIIeHHYO 1, 2
WM 3 3aMeCTUTEJISIMH, He3aBUCUMO BhIOpaHHBIMU U3 Cj.¢ ankwuna, Cs.; nukioankuia, 4-7-
YJIEHHOTO rerepouukioankuna, Ce 10 apuna, S-6-anennoro rerepoapuna, Cj_¢ raloaJikuia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*’, OC(O)R", OC(O)NR*R,
NRR%, NRC(0)R™, NR“®C(O)NR“ R, NR®C(O)OR*, C(=NR*®)NR“R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NRS(0),R*®, NR*S(0),NR*°R* u
S(O)ZNRC(’Rd(’, rae ykazanubie Cj_g aakun, Csy MUKI0aNKU, 4-7-4JIeHHBIA TeTEPOIIUKIIOATKHII,
Cé.10 apui1 1 S-6-4JIeHHBIH TeTepoapuil HeoOsI3aTeIbHO 3aMelIeHbI 1, 2 WK 3 3aMeCTUTEINSIMHU,
HE3aBHCUMO BhIGpaHHbIMH 13 raorena, CN, OR*, SR®, C(O)R, C(O)NRRY, C(O)OR™,
OC(0)R", OC(O)NR*R*, NR*R*, NR“C(O)R"™, NR®C(O)NR*R*’, NR“C(O)OR™,
C(=NR®)NRR®, NR®C(=NR*)NRR%, S(O)R™, S(O)NR*R%®, S(0),R*, NR*S(0),R,
NR®S(0),NRPR% u S(0),NR“°R*;

i mo6sie R® 1 RY Bmecre ¢ aromom N, K KOTOPOMY OHU MPUCOETUHEHBI, 00Pa3yIOT
4-, 5-, 6- UM 7-4JICHHYIO T€TEPOLMKIOANKIIIbHYIO TPYIIY, HEO0S3aTeIbHO 3aMELIeHHYO 1, 2
WK 3 3aMeCTUTENISIMU, He3aBUCUMO BhiOpaHHBIMU U3 Ci.¢ ankuna, Cs.7 UKIoaaKuia, 4-7-
YJIEHHOTO rerepouukioankuna, Ce o apuna, 5-6-unennoro rerepoapuna, Cj ¢ raloajikuia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*’, OC(O)R", OC(O)NR*R,
NRR%, NR®C(O)R™, NR*®C(O)NR“R%, NR®C(O)OR®, C(=NR*)NR“R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R™, NRS(0),R*®, NRS(0),NR*°R* u

615 d6 .
S(0),NR“R®, rne yxazaunbie C_g ankui, Cz 7 UUKIOAIKUI, 4-7-49JIeHHbIA FeTepOLUKIOaTKHI,
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Cé-10 apuy1 1 S-6-4JIeHHBIH reTepoapul HeoOsI3aTeIbHO 3aMelleHbI 1, 2 WK 3 3aMeCTUTENSIMH,
HE3aBUCUMO BhIGpaHHBIMH u3 raorena, CN, OR™, SR®, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R™, OC(O)NRR®, NR“R®, NR®C(O)R™, NRC(O)NR R, NR“C(0)OR™,
C(=NR®)NR®R®, NR®C(=NR*)NRR%, S(O)R™, S(O)NR*R%®, S(0),R*®, NR*S(0),R%,
NR®S(0),NRPR% u S(0),NR“R*;

kapiii R, R, R, R® u R® nesasucumo seiopan u3 H, C 4 ankmma, CN, OR*, SR™,
S(0)R™, C(O)R™, S(0),NR“RY u C(O)NR“R™;

kaspiit R, R, R 1 RY nesasucumo sbiGpan u3 H, C 4 ankuia, Ci4 ranoankuna, Coy
ankenmna u Cy.4 ankuamIa, rae ykazanubiid Cy4 ankui, Co4 ankenns u Co4 aNKuHUI
HeoOs13aTeNbHO 3aMereH 1, 2 wiu 3 3amecTurensimu, He3aBucumMo BeiOpanHbiMU 13 OH, CN,
amuHo, rajoreHa, C; 4 ankuna, Cy4 ankokcu, Ci4ankuntuo, C; 4 ankunamuno, 1u(Cy 4
ankuin)amuno, Cy4 ranoankuia u Ci4 rajioaaKkoKcH;

nin mo6eie R i R Bmecre ¢ atomom N, k KOTOPOMY OHU MPUCOETUHEHBI, 00pa3yoT 4-
, 5-, 6- WK 7-4JIEHHYIO aJKUJIBHYIO TPYIIY, He0Os3aTeNbHO 3aMeleHHy o 1, 2 uiu 3
3aMecTuTeNs MU, He3aBucuMO BeiOpanHbiMu U3 OH, CN, amuHo, ranorena, Ci¢ankmna, C4
ankokcu, C_4 ankuntuo, Cy_4 ankunamuno, 1u(Ci4 ankun)amuno, Ci 4 ramoankuna u Cy 4
rajl0aJKOKCH,

kasknbii R°® HezaBrcumo BbiOpaH u3 H, Ci4 amkuna u CN;

MIPH YCJIOBHH, YTO €CJITH KOJIBIO A mpeacTaBisieT coOoit
LLQ N
H 5
W npencrasnsier codoii NR9;
KasKIbIA Rl, R?u R’ npexncrasisier coboit H; u

R’ npencrasisier co6oii Ci. anku,

TO IO MEHbILIEHN Mepe YeThIpe U3 R4, RS, R6, R’ u R® ormune: or H.

B HEKOTOpBIX BapHaHTax pean3aliy HaCTosALIee H300pEeTeHNe OTHOCUTCS] K HHTHOUTOPY

FGFR, xoropelii npencrasinsier coboii coenunenne @opmysi I:
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R7
RS R8
)()]\
RS N W
4
R RS /
HUJIN €1ro (I)apMaLleBTI/I‘-IeCKI/I HpI/IeMJ'IeMYIO COJ‘Ib, rae.

W npencrasisier coboit NR wmi O

KOJIbLIO A MPenCcTaBIisieT COOOM:

R12 R13 ”
R

SNX S $ Q s

| \>_R1o | />7R11 | /& |\/N

oo we~d s ey

k4

X npencrasisier coboit CR' wm N;

Y mpencrasasier coboii NR'®, O wn S;

Z npencrasinsiet coboii N unu CH;

Q orcyrcTByer, npeacrasisier coboii O, NR'® pymm CR'*R"?;

n paseH 0w 1, mpu 3TOM eciu n paBeH 0, To Q HE OTCYTCTBYET;

R! npeznctasisieT coboi H, NRARB, rajiored u C;_3 aJIKUJ;

R’u R3, KaXIbIil He3aBHCUMO, BbiOpanbl u3 H, CN, C(O)NRCRGl u C,_; ajikuja, rue
ykasaHHbli C.7 aJIKUT HeoOs13aTeNbHO 3aMelteH 1, 2 uin 3 3aMeCTUTENISIMH, HE3aBUCHMO
BHIOpaHHbIME 13 ranorena, OR?, CN, NR°RY u C(O)NRRY;

w R? u R® Bmecre ¢ yTJIEPOIHBIM aTOMOM, K KOTOPOMY OHH IIPUCOEIUHEHBI, 00Pa3yIOT
3-7-uneHHOe LUMKJIOATKUIBHOE KOJBIO W 4-7-4JIeHHOE reTePOIUKIOATKIIbHOE KOJIBIIO,
KQXK10€ M3 KOTOPBIX HEOOs3aTENbHO 3aMelieHO 1, 2 uin 3 3aMeCTUTENSIMU, HE3aBUCHMO
BHIOpaHHBIMH 3 ranorena, C ¢ ankuna, Ci ranoankuia, CN, OR?, SR?, C(O)R", C(O)NRR,
C(O)OR?, OC(O)R’, OC(O)NRR?, NR°R?, NR°C(O)R" 1 NR°C(O)OR?;
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RY R, R®R'u RS, KaKIbIH He3aBUCUMO, BbiOpaHbl U3 H, ranorena, C;.¢ ankuna, Cag
ankenuna, Coe ankununa, Cj_g ranoankmna, Ce.10 apuna, Cs.jo qukioankuna, 5-10-4ieHHoro
rerepoapna, 3-10-unensoro rereporuknoankina, CN, ORY, SR*, C(O)R"', C(O)NR*'RY,
C(0)OR™, OC(O)R"', OC(O)NR®'RY, NR“'R", NR®'C(O)R"', NR*'C(0)OR",
NR'C(O)NR“'R", C(=NR*)R"", C(=NR")NR*'R*, NR*'C(=NR*)NR*'R"', NR*'S(O)R"",
NR'S(0)%R", NR”'S(0),NR*'R", S(O)R, S(O)NR*'RY, S(0),R"" u S(0),NR*'R"; rne
Kaxablid ykazanubiil C.¢ anmkun, Cog ankenun, Cy ankuaui, Ce 1o apui, Cs.jo HUKIOATIKUI, S-
10-uneHHbIi reTepoapi 1 3-10-4IeHHBIN TeTepOLMKIIOATKUI He00s3aTeIbHO 3aMeltieH 1, 2, 3,
4 unu 5 3aMecTUTENSIMH, HE3aBUCUMO BbIOpaHHbIME U3 ranoreHa, Ci.¢ ankuna, Cy ¢ aKeHua,
Ca.6 ankunmna, Ci6 ranoankmia, CN, NO,, ORY, SR*, C(O)R”', C(O)NR*'R*, C(O)OR™,
OC(O)R"!, OC(O)NR'RY, C(=NRHNR'RY, NR®'C(=NRHNR'RY, NR“RY, NR'C(O)R"",
NR°'C(0)OR™, NR“'C(O)NR®'RY, NR*'S(O)R"", NR*'S(0),R"', NR*'S(0),NR*'RY, S(O)R"",
S(O)NR“'RY, S(0),R"" 1 S(0),NR“'R*;

R’ npenctasinsieT codoit H, Ci.¢ ankun, Co¢ ankenun, Cog ankunani, Ce10apui, Cs.io
HUKJI0aNKWI, 5-10-unennsiii rerepoapu, 3-10-uneHHblit rereporukiaoank, Ce 1o apui-Ciy
ankmi, Cs_jo muknoankui-Cy_g anku, (5-10-unenHsiit rerepoapn)-C 4 ankwt win (3-10-
YJICHHBIN reTepOnUKIIoanKi)-C4 ankui, rae Kaxabiid ykasanHbli Cye ankm, Co ankenu, Co.
6 anxkuan, Ce.jo apun, Cs.jo qukoankui, S-10-unennsii rerepoapui, 3-10-uneHHbIH
rerepouukaoankui, Ce 19 apun-Ci 4 ankun, Cs_jo nukiaoankun-Cy 4 ankui, (5-10-dneHHbIR
rerepoapu)-Ci4 anxui u (3-10-wieHHbIH reTepouKIoankimi)-C 4 aTKuI HeoOs3aTeTbHO
3amerneH 1, 2, 3, 4 wiu 5 3aMeCTUTENSIMH, HE3aBUCUMO BhIOPAHHBIMU K3 R

kaxpii R* HesaBucnmo BbIOpaH U3 Cyl, rasnorena, Ci.¢ ankuna, Cy.¢ ankenuna, Cae
ankuamna, Cy. ranoankuna, CN, NO,, OR?, SR, C(O)R™, C(O)NRRY, C(O)OR™,
OC(O)R, OC(O)NR“R®, C(=NR“)NR“R%, NR“C(=NR**)NR“R¥, NR“R¥, NR“C(O)R",
NR“C(0)OR™, NR“C(O)NR“R¥, NR“S(O)R™, NR**S(0),R”, NR“*S(0),NR“R¥, S(O)R",
S(O)NR“R™, S(0),R™ 1 S(0),NR“R®, rze kasxmpiii ykasauusiii C ¢ ankui, Ca.¢ ankenun u C,.
¢ AJIKMHUJT HE00s3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMU, He3aBUCUMO BhIOPAHHBIMU U3
Cy', ranorena, CN, NO,, OR¥, SR¥, C(O)R™, C(O)NR“R¥, C(O)OR*, OC(O)R",
OC(O)NR“RY, C(=NR“)NR“R¥, NR“C(=NR“)NR“R¥, NR““R¥, NR“’C(O)R",
NR“C(0)OR™, NR“C(O)NR“R¥, NR“S(O)R™, NR**S(0),R”, NR“*S(0),NR“R¥, S(O)R™,
S(O)NR“R¥, S(0),R™ 1 S(0),NR“R%;
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R R'" R RP,R'™ R"™ RY uR", kaxnplii HesaBucumo, Beibpans u3 H, ranorena,
Ci6 ankuna, Co6 ankenuna, Co¢ ankunmna, Ci_¢ ramoankuna, Ce.1o apuna, Cs.jo IUKJIOANKIIA, S-
10-unenHoro rerepoapuna, 3-10-unennoro rerepouuknoankuia, CN, NO,, OR®, SR, C(O)R™,
C(O)NRZR®, C(0)OR™, OC(0)R™, OC(O)NRZR®, NR“R®, NR®C(0)R™, NR“C(O)OR™,
NR®C(O)NR®R®, C(=NR*)R™, C(=NR®)NR“R®, NR®C(=NR®)NR“R®, NR“S(O)R",
NR®S(0),R™, NRZS(0),NR“ R, S(O)R"™, S(O)NR“R®, S(0).R™ u S(0):NR“R®, rze
Kaxablid ykazanubiil C.¢ anmkun, Cog ankenun, Cy ankuaui, Ce 1o apui, Cs.jo HUKIOATIKUI, S-
10-uneHHbIi reTepoapi 1 3-10-4IeHHBIN TeTepOLMKIIOATKUI He00s3aTeIbHO 3aMeltieH 1, 2, 3,
4 unm 5 3aMeCTUTEISIMH, HE3aBUCUMO BBIOPAHHBIMU U3 R'%

kaxnbii R'% HesaBrcumo BbIOpaH U3 Cyz, rajnorea, Ci¢ ankuna, Cy.¢ ankeruna, Cog
ankunnia, Cy ranoankina, CN, NO,, OR®, SR, C(O)R”, C(O)NR®R®, C(O)OR®,
OC(O)R®, OC(O)NR®R®, C(=NR®)NR“R%, NRPC(=NR*®)NRZR®, NR“R®, NR“C(O)R,
NR“C(0)OR®, NRPC(O)NR“R®, NRZS(0)R™, NRS(0),R”, NRZS(0),NR“’R®, S(O)R™,
S(O)NR“R®, S(0),R™ u S(O)ZNRC3Rd3, rae Kaxapiid ykasanabiid Ci.¢ ankui, Co ankeHmn u Co.
¢ ATKUHUJT HeoOsI3aTeNbHO 3aMelleH 1, 2 iy 3 3aMeCTUTENIMU, He3aBICUMO BbIOPaHHBIMH U3
Cy?, ranorena, CN, NO,, OR®, SR®, C(O)R™, C(O)NR“R®, C(O)OR*, OC(O)R",
OC(O)NR®R®, C(=NR*)NR“R¥, NR®C(=NR*)NR“R¥, NR“R®, NR®C(O)R”,
NR“C(0)OR®, NR®C(O)NR“R®, NRZS(0)RY, NRS(0),R™, NRZS(0),NR“R®, S(O)R™,
S(O)NR“R®, S(0),R™ u S(0),NR“R%;

Nin R12 u R13 BMECTE C YFJ'[epOHHbIM aTOMOM, K KOTOpOMy OHHU HpI/ICOGI[I/IHeHbI,
o0pasyor 3-, 4-, 5-, 6- WK 7-4JICHHYIO UUKJIOATKWIBHYIO TPYIIY HIH 4-, 5-, 6- WK 7-4JIeHHYIO
reTepOLMKIIOATKIIBHYIO TPYIIY, KaXIasi U3 KOTOPBIX HeoOsI3aTesIbHO 3aMelieHa 1, 2 wim 3
3aMECTHUTEIISIMHA, HE3aBUCUMO BBIOPAHHBIMU U3 Cyz, Ci¢ ankuna, C¢ ramoankuia, ragoresa, CN,
OR™, SR®, C(O)R”, C(O)NR“R®, C(0)OR™, OC(O)R™, OC(O)NR*R®, NR“R®,
NR“C(O)R™, NRPC(O)NR“R®, NR“C(0)OR®, C(=NR**)NR“R®, NR“>C(=NR**)NR“R®,
S(O)R™, S(O)NRZR®, S(0),R™, NR“S(0),R™, NR**S(0),NR“R® u S(0),NR“R®, rze
ykazaHHbli C|¢ aJKuI HeoOs13aTeNbHO 3aMeleH 1, 2 min 3 3aMeCTUTENSIMH, HE3aBHCUMO
BeIGpanHbME 13 Cy?, raorena, CN, OR®, SR*, C(O)R™, C(O)NR“R®, C(O)OR™, OC(O)R",
OC(O)NR“R®, NRZR®, NRC(0O)R™, NRZC(O)NR®R®, NR®C(0)OR¥, C(=NR®)NR“R®,
NR®C(=NR®)NR“R®, S(O)R™, S(O)NR®R®, S(0),R”, NR®S(0),R™, NR®S(0),NR*’R® u
S(0),NR“R®;
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um R u R Bmecre ¢ YIJIEPOAHBIM aTOMOM, K KOTOPOMY OHHU NIPHUCOEAUHEHBI,
o0pasyor 3-, 4-, 5-, 6- K 7-4JEHHYIO UUKJIOATKWIBHYIO IPYIIY HIH 4-, 5-, 6- UK 7-4JIeHHYIO
reTepOLMKIIOATKHIBHYIO TPYIINY, KaXaas U3 KOTOPBIX HeoOs3aTeNIbHO 3aMelieHa 1, 2 uiu 3
3aMeCTUTEIISIMU, HE3aBUCHMO BBIOPAHHBIMH U3 Cyz, Ci¢ ankuna, Cy¢ ramoankuia, rajsorera, CN,
OR™, SR”, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R™, OC(O)NR“R™, NR“R®,
NR“C(O)R™, NRZC(O)NR®R®, NRPC(0)OR®, C(=NR®)NR“R¥, NR®C(=NR**)NR“R®,
S(O)R™, S(O)NR“R®, S(0),R™, NR“S(0),R™, NR®S(0),NR“R® 1 S(0),NR“R®, rze
ykazaHHbIH C| ¢ ankm1 HeoOs3aTeIbHO 3aMeleH 1, 2 uimu 3 3aMeCTUTeNsIMU, HE3aBUCHMO
BoiGpanHbve 13 Cy?, ranorena, CN, OR®, SR*, C(O)R™, C(O)NR®R®, C(O)OR®, OC(O)R™,
OC(O)NR®R®, NR“R®, NR®C(O)R?, NR®C(O)NR*R®, NR®C(O)OR®, C(=NR*)NR“R®,
NR®C(=NR“*)NR“R®, S(O)R™, S(O)NRZR®, S(0),R™, NR¥S(0),R?, NR**S(0),NR“R® u
S(0),NR“R®;

R u Rléa, KaKIblii He3aBUCUMO, BbIOpaHbl U3 H, C¢ ankuna, Ca¢ ankenuna, Cog
ankuamia, Ce 10 apuna, Cs.jp uukmoankuna, S-10-anennoro rerepoapuina, 3-10-aieHHOTO
reTepoLMKIoankuia, apui-Cj 4 ankumia, uukaoankmi-C 4 ankuna, rerepoapui-Cj4 ankuna u
reTeporuKIoankui-Cy 4 ajKuia, rae Kakabii ykasanubiid Cy ¢ ankwn, Cy ¢ ankenun, Cog
ankuHwil, Ce 19 apui, Cs.jp uukioankui, S-10-uneHHsiit rerepoapud, 3-10-uneHHBIH
rereporukaoankuil, Ce 10 apuin-Ci4 ankui, Cs.jp uuknoankui-C.4 anku, (5-10-4neHHbIi
rerepoapu)-Ci4 ankun u (3-10-uneHHbIN reTeporuKIoanki)-C 4 amkuia HeoOs3aTeTbHO
3amerteH 1, 2, 3, 4 win 5 3aMeCTUTENSIMH, HE3aBUCUMO BBIOPAHHBIMU H3 Cy3, rajoreHa, Ci¢
ankuna, Cog ankenuna, Co¢ ankununa, Ci¢ ramoankuia, CN, NO,, OR™, SR*, C(O)Rb4,
C(O)NR*R", C(0)OR™, OC(O)R™, OC(O)NR*R™, C(=NR*)NR*'R"Y,
NR*C(=NR*HNR*R*, NR¥R", NR*C(O)R™, NR*'C(0)OR™, NR**C(O)NR*'R",
NR*S(O)R™, NR™S(0),R™, NR**S(0),NR*R*, S(O)R"™, S(O)NR*R*, S(0),R™ n
S(O)ZNRC4Rd4, rne Kaxnaplid ykazaHHbil Ci.¢ ankmi, Cog ankeHut u Co¢ aTKUHUIT HEOO0s3aTeIbHO
3amelneH 1, 2 unu 3 3aMECTUTENISIMHU, HE3aBUCUMO BHIOPAaHHBIMH M3 Cy3, rajorera, CN, NO,,
OR™, SR™, C(O)R™, C(O)NR**R™, C(0)OR™, OC(O)R™, OC(O)NR*RY, C(=NR*)NR*'R",
NR*C(=NR*HNR“R*, NR¥R", NR*C(O)R™, NR*'C(0)OR*, NR*'C(O)NR*'R*,
NR*S(O)R™, NR™S(0),R™, NR**S(0),NR*R*, S(O)R"™, S(O)NR*R*, S(0),R™ n
S(0)NR*R*,;

A B .
R™ u R”, xaxxnplit He3aBrcuMo, BbiOpanbl u3 H, C;4 ankuna, C;4 ragoankuna, Co 4
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ankenmuna, Co.4 amkuanna, Ce 10 apuna, Cs.1o mukaoankuna, S-10-anenHoro rerepoapunia, 3-10-
YJIeHHOTO rerepouukioankmia, Ce 10 apun-Ci4 ankuna, Cs.jp uukinoankmi-Ci 4 ankuna, (5-10-
yeHHbIN rerepoapui)-Ci4 ankmna wi (3-10-uneHHbli rerepouuknoankmn)-Ci 4 ankumia, rae
ykazaHHb Cj4 ankwi, Co 4 ankennn, Co4 ankuani, Ce 1o apui, Cs.jo mukmoankui, S-10-
YJIeHHbIN reTepoapu, 3-10-uneHHsblii rerepouukioanku, Ce 10 apun-Ci4 ankui, Cs.qo
uk0ankun-Ci4 ankun, (5-10-unennbii rerepoapu)-Ci4 ankun u (3-10-4neHHbIi
reTepoLuKIoaIKmi)-C 4 aTKuI HeoOs13aTeIbHO 3aMelleH 1, 2 Ui 3 3aMEeCTUTENSIMH,
He3aBucuMo BbiOpanHbiMu 13 OH, CN, amuHo, ranorena, Cy 4 ankwuna, Ci4ankokcu, Cy4
ankuntuo, Ci4 ankunamuso, 1u(Cj_4 ankun)amuno, Ci4 ranoankuia u Cj4 raJoankoKCH;

Cyl, Cy2 u Cy3, KaXIbIl He3aBUCUMO, BbIOpaHbl U3 Ce.10 apuia, Cs.jo nuknoankuia, 5-10-
YJICHHOTO reTepoapua, 3-10-4IeHHOro reTepOLMKIOATKUIIA, KaKIbIH 13 KOTOPBIX
HeoOs3aTeNbHO 3aMeneH 1, 2, 3, 4 wiu 5 3aMecTUTeNsIMHU, HE3aBUCUMO BHIOPAHHBIMU 3
ranoreHa, Ci.¢ ankuna, Co ankenuna, Cy ankuanna, Cj¢ ranoankuna, Ce.19 apuna, Cs_1o
HUKJIOANIKIIIA, S-10-unennoro rerepoapuina, 3-10-unennoro rerepounknoankmia, CN, NO,,
OR™, SR®, C(O)R™, C(O)NR“R®, C(0)OR*, OC(O)R”, OC(O)NRR®, NR“R?,
NR®C(O)R™, NRC(O)OR®, NR®C(O)NR“R®, C(=NR*)R", C(=NR*)NR“R®,
NR®C(=NR®)NR“R®, NR®S(0)R™, NR“S(0),R", NRS(0),NR“R®, S(O)R",
S(O)NR®R®, S(0),R™ 1 S(0),NRR®, rze kaxmpiii ykasauusiii C ¢ anxmi, Ca.g ankerun, Cog
ankuHmi, Ce 19 apui, Cs.jo uuknoankui, S-10-uneHHsii rerepoapui u 4-10-dneHHbII
reTepOLMKIIOATKII HEOOs3aTENbHO 3ameleH 1, 2, 3, 4 win 5 3aMeCTUTENSIMHU, HE3aBHCUMO
BbIOpaHHbIMK U3 ranoreHa, Ci.¢ ankuna, Co¢ ankenuna, Cy ¢ ankunuia, Ci ramoankuia, CN,
NO,, OR®, SR®, C(O)RY, C(O)NR“R®, C(0)OR*, OC(O)R™, OC(O)NR“R®,
C(=NR®)NR“R®, NR®C(=NR*)NR“R®, NR“R®, NR“C(O)R”, NRC(0)OR",
NR“C(O)NR®R®, NR®S(0)R”, NR“S(0),R”, NR®S(0),NR“R®, S(O)R”, S(O)NR“R®,
S(0),R" u S(0),NR“RY;

xasmeiii RS, R, RS, RE, R®., R, R, RY, R, R™, R2, RZ, R®, R™, R, R®, R*, R™,
R uR*, R®, R", R® u R® nesasucumo seiGpan u3s H, C ¢ ankuna, Ci4 ranoankuna, Ca.g
ankenuna, C,.¢ ankuauna, Ce 19 apuna, Cs.jo qUKIOAIKUIA, 5-10-unenHoro rerepoapuina, 3-10-
yyieHHOro rerepouuknoankuia, Ce 10 apun-Ci4 ankuna, Cs.jp uuknoankun-Ci 4 ankuna, (5-10-
4ieHHbIHN rerepoapui)-Ci4 ankumia unu (3-10-uneHHbld erereporukioankun)-Ci4 ankuma, rae

ykazaHHbil C; ¢ ankmn, Co ¢ ankenun, Cy¢ ankuami, Ce 1o apui, Cs o mukmoankui, S-10-
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YJIeHHBIN reTepoapu, 3-10-unenusbnii rereporukioankmi, Ce 10 apun-Ci4 amkmi, Cs.qo
uKI0anKui-C 4 ankun, (5-10-unenssiii rerepoapmn)-Ci4 ankun u (3-10-uneHHbIid
rereporukaoankui)-C;_4 aNnkui1 Heobs13aTenbHO 3aMereH 1, 2, 3, 4 uim 5 3aMecTUTesIMH,
He3aBHCUMO BbIGpanHbMu u3 Ci_y ankmia, C 4 ranoankuia, ranoresa, CN, OR®, SR*, C(O)R™,
C(O)NR*R®, C(0)OR*, OC(O)R", OC(O)NRURY, NR“R*, NR*C(O)R",
NRC(O)NRRY, NR®C(0)OR*, C(=NR*)NRPR*, NR®C(=NR®)NR*R%, S(O)R",
S(O)NRR®, S(0),R", NR®S(0),R™, NRPS(0),NRR* 1 S(0),NRR®;

nmn mro6sie RE 1 RY Bmecre ¢ aromom N, k KOTOPOMY OHH TMPUCOEIHHEHBI, 00pa3yroT 3-,
4-, 5-, 6- unu 7-4JeHHYIO TeTEPOLUKIIOANKIIIbHYIO TPYIIy, He0OsI3aTeIbHO 3aMeIeHHYO 1, 2
WK 3 3aMECTUTEIISIMU, HE3aBUCUMO BbIOpaHHBIMU U3 Ci_¢ ankmia, Cs.7 LUKIIOANKUIA, 3-7-
YJIeHHOTO rerepouukioankuna, Ce 10 apuna, S-6-unennoro rerepoapuna, C;_¢ rayoasikmnia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*, OC(O)R", OC(O)NR*R,
NRRY, NR“C(O)R", NR“C(O)NRRY, NR“C(O)OR*, C(=NR*)NR*“R,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R% u
S(O)ZNRC6Rd6, rae ykazanHbii C¢ ankud, Cs7 HUKJIOATKUIL, 3-7-4JI€HHbINA reTePOLMKIOATKII,
Cé-10 apua1 1 5-6-4JIeHHBIN TeTepoapuil HeoOsI3aTeIbHO 3aMeleH 1, 2 WiH 3 3aMeCTUTENSIMH,
He3aBUCUMO BhIGpaHHbIMH 13 raorena, CN, OR™, SR*, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R", OC(O)NR R, NR“R%, NR“C(O)R", NR®C(O)NR*R*, NR“C(O)OR",
C(=NR®)NR®R®, NR®C(=NR*)NR*R%, S(O)R™, S(O)NR*R%®, S(0),R*®, NR*S(0),R%,
NRS(0),NR“R% u S(0),NR“R%;

nmn mro6sie RS i RY Bmecre ¢ atomom N, k KOTOPOMY OHH ITPHUCOEINHEHBI, 00pa3yIoT 3-
, 4-, 5-, 6- un 7-4JICHHYI0 T€TEPOLUKIIOATKIIBHYIO TPYIIY, HEOOsI3aTEIbHO 3aMeLIeHHY O 1, 2
WM 3 3aMeCTUTEIISIMH, He3aBUCUMO BhIOpaHHBbIMU U3 Ci ¢ ankwuna, Cs.7 nukIoankuia, 3-7-
YJIeHHOTO rerepouukioankuna, Ce 10 apuna, 5S-6-anennoro rerepoapuia, Cj ¢ rajloaikuia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*’, OC(O)R", OC(O)NR*R,
NRR%, NR®C(O)R™, NR“®C(O)NR“ R, NR®C(O)OR*, C(=NR*®)NR“R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R* u
S(O)ZNRC(’Rd(’, rae ykazansble Ci¢ ankui, Cs7 HUKIOAIKWII, 3-7-4JIeHHbINA IeTePOLMKIOATKNI,
Cé-10 apus1 1 S-6-4JIeHHBIN TeTepoapuil HeoOsI3aTeIbHO 3aMelleHbI 1, 2 WK 3 3aMeCTUTEINSIMHY,
HE3aBUCUMO BhIGpaHHBIMH 13 raorena, CN, OR™, SR®, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R, OC(O)NRR*, NR“R%, NR®C(O)R", NR®C(O)NR*R*, NR“C(O)OR",
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C(=NR®)NRR®, NRUC(=NR*)NRR®*, S(O)R™, S(O)NR°RY, S(0),R™, NR**S(0),R",
NR“S(0),NR“R% u $(0),NR“R®;

nn mro6sie R 1 RY Bmecre ¢ atomom N, k KOTOPOMY OHH MPHUCOEINHEHBI, 00pPa3yIoT 3-
, 4-, 5-, 6- UK 7-4IIeHHY 0 TeTepOLUKIOANKUIBHYIO TPYIIY, HE0OsS3aTeNbHO 3aMeIeHHYo 1, 2
WIH 3 3aMECTUTEIISIMU, HE3aBUCUMO BbIOpaHHBIMU U3 Ci_6 ankma, Cs.7 LUKIIOANKUIA, 3-7-
YJIeHHOTO rerepouukioankuna, Ce 10 apuna u 5-6-unennoro rerepoapuna, Cj_¢ raJoankmia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*, OC(O)R", OC(O)NR*R,
NRRY, NR“C(O)R", NR“C(O)NRRY, NR“C(O)OR*, C(=NR*)NR*“R,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R% u
S(O)zNRC6Rd6, rae ykazansble Ci¢ ankui, C37 HUKIOATKWI, 3-7-4JI€HHBINA IeTePOLIMKIIOATKI,
Cé.10 apui1 1 S-6-4JIeHHBIN TeTepoapui HeoOsI3aTeIbHO 3aMelleHbl 1, 2 WK 3 3aMeCTUTEINSIMH,
He3aBUCUMO BhIGpaHHbIMH 13 raorena, CN, OR™, SR*, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R", OC(O)NR* R, NR“R%, NR“C(O)R", NR®C(O)NR*R*’, NR“C(O)OR",
C(=NR®)NR®R®, NR®C(=NR*)NRR%, S(O)R™, S(O)NR*R%¥, S(0),R*®, NR*S(0),R%,
NR“S(0),NR“R% u S(0),NR“R®;

nmn mro6sie R® 1 R® Bmecre ¢ aromom N, k KOTOPOMY OHH ITPHUCOEINHEHBI, 00pa3yIoT 3-
, 4-, 5-, 6- uTn 7-4JICHHYIO T€TEPOLMKIIOATKIIBHYIO TPYIIY, HEOOsI3aTeIbHO 3aMELeHHYIO 1, 2
WM 3 3aMeCTUTEIISIMH, He3aBUCUMO BhIOpaHHBIMU U3 Ci.¢ ankwna, Cs.; nukiIoankuia, 3-7-
YJIeHHOTO rerepouukioankuna, Ce 1o apuna, 5-6-anennoro rerepoapuna, Cj_¢ raloaJikuia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*’, OC(O)R", OC(O)NR*R,
NR“R®, NR®C(O)R", NRC(O)NRRY, NR“C(0)OR*, C(=NR“)NR R,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R* u
S(O)ZNRC(’Rd(’, rae ykazanabie Cy g aakun, Csy MUKITOANKWI, 3-7-4JICHHBIA MeTEPOIIUKIIOATKHII,
Cé.10 apus1 1 S-6-4JIeHHBIN TeTepoapui HeoOsI3aTeIbHO 3aMelleHbl 1, 2 WK 3 3aMeCTUTENSIMH,
HE3aBHCUMO BhIGpaHHbIMH 13 raorena, CN, OR*, SR®, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R, OC(O)NR*R*, NR“R%, NR®C(O)R"™, NR®C(O)NR*R*, NR“C(O)OR",
C(=NR®)NR®R®, NR®C(=NR*)NR*R%, S(O)R™, S(O)NR*R%®, S(0),R*, NR*S(0),R,
NRS(0),NR“R% u S(0),NR“R%;

umn mro6sie R i R* Bmecre ¢ aromom N, k KOTOPOMY OHH ITPUCOEINHEHBI, 00pa3yIoT 3-
, 4-, 5-, 6- UM 7-4JICHHYIO T€TEPOLMKIIOATKIIIBHYIO TPYIIY, HEOOsI3aTEIbHO 3aMELeHHYIO 1, 2

WK 3 3aMeCTUTENISIMU, He3aBUCUMO BhiOpaHHBIMU U3 C1 ¢ ankuna, Cs7 IUKIOATKUIA, 3-7-



21

YJIeHHOTO rerepouukioankuna, Ce 10 apuna, S-6-anennoro rerepoapuna, Cj.¢ raoakuia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*, OC(O)R", OC(O)NR*R,
NRR%, NR“C(O)R", NR“C(O)NRRY, NR“C(O)OR*, C(=NR*)NR*R,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R% u
S(O)zNRC6Rd6, rae ykazansble Ci¢ ankui, C37 HUKIOATKWII, 3-7-4JI€HHBINA IeTePOLIMKIOATKNI,
Cé-10 apus1 1 S-6-4JIeHHBIN TeTepoapuil HeoOsI3aTeIbHO 3aMeleHbl 1, 2 WK 3 3aMeCTUTENSIMH,
He3aBUCUMO BhIGpaHHBIMH 13 raorena, CN, OR™, SR®, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R", OC(O)NR* R, NR“R%, NR“C(O)R", NR®C(O)NR*R*’, NR“C(O)OR",
C(=NR®)NR®R®, NR®C(=NR*)NRR%, S(O)R™, S(O)NR*R%®, S(0),R*™, NR*S(0),R,
NR“S(0),NR“R% u $(0),NR“R®;

i mo6sie R 1 RY Bmecre ¢ atomom N, k KOTOPOMY OHH MPHUCOEIUHEHBI, 00pa3yoT 3 -
, 4-, 5-, 6- uTn 7-4JICHHYIO T€TEPOLMKIIOATIKIIBHYIO TPYIIY, HEOOsI3aTeIbHO 3aMELeHHYIO 1, 2
WM 3 3aMeCTUTEIISIMH, He3aBUCUMO BhIOpaHHbIMU U3 Ci.¢ ankwuna, Cs.; nukiIoankuia, 3-7-
YJIEHHOTO rerepouukioankuna, Ce 10 apuna, S-6-anennoro rerepoapuna, Cj_¢ raloaJikuia,
ranorena, CN, OR™, SR*, C(O)R™, C(O)NR*R*’, C(0)OR*’, OC(O)R", OC(O)NR*R,
NRR%, NRC(0)R™, NR“®C(O)NR“ R, NR®C(O)OR*, C(=NR*®)NR“R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NRS(0),R*®, NR*S(0),NR*°R* u
S(O)ZNRC(’Rd(’, rae ykazanubie Cj_g aakun, Csy MUKI0ANKUI, 3-7-4JICHHBIA TeTEPOIIUKIIOATKHII,
Cé.10 apui1 1 S-6-4JIeHHBIH TeTepoapuil HeoOsI3aTeIbHO 3aMelIeHbI 1, 2 WK 3 3aMeCTUTEINSIMHY,
HE3aBHCUMO BhIGpaHHbIMH 13 raorena, CN, OR*, SR®, C(O)R, C(O)NRRY, C(O)OR™,
OC(O)R, OC(O)NRR*, NR“R%, NR®C(O)R"™, NR®C(O)NR*R*, NR“C(O)OR™,
C(=NR®)NRR®, NR®C(=NR*)NRR%, S(O)R™, S(O)NR*R%®, S(0),R*, NR*S(0),R,
NRS(0),NR“R% u S(0),NR“R%;

kaxpii R, R, R, R u R® nesasucumo seiGpan u3 H, C 4 ankmna, CN, OR™, SR,
S(0)R", C(O)R™, S(0)NR“R* 1 C(O)NR*R;

kaskpiit R, R™, R u RY nesasucumo seiGpan u3 H, C 4 ankuia, Cy4 ranoankuna, Coy
ankenuna u C,.4 ankuamia, rae ykazanubiil Cy4 ankui, Co4 ankenus u Cpq aNKuHUI
HeoOs13aTeNnbHO 3aMeteH 1, 2 win 3 3amecTurensimMu, He3aBucuMo BeiOpaHHbiMU 13 OH, CN,
aMuHO, rajoreHa, C;.4 ankuna, Ci4 ankokcu, Ci4ankuntuo, Ci4 ankunamuso, 1u(Cj4
ankun)aMuHo, Cj-4 ranoankuna u Cj4 rajnoajgkokCH;

6 1pd6
wm iro6bie R™ 1 R™ BMecTe ¢ atomoM N, K KOTOPOMY OHU MPHUCOEIMHEHDI, 0OPa3yoT 3-
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, 4-, 5-, 6- unu 7-4JIeHHY IO aNKUIBHYIO IPYTIy, HeoOs3aTebHO 3aMelieHHy o 1, 2 win 3
3aMecTuTeNs MU, He3aBucuMO BeiOpanHbiMu u3 OH, CN, amuHo, rajnorena, Ci¢ankuna, Ci4
ankokcH, C;4 ankunruo, Ci4 ankunamuHo, au(C; 4 ankmn)amuno, C; 4 ramoankmia u Cy 4
raJioajKOKCH;, U

KaKIbIi R® HesaBucuMO BbIOpan u3 H, C;_4 ankuna u CN;

MIPH YCJIOBHHM, YTO €CITH KOJIBIO A MpeAcTaBisieT coOoit
H 5

W npencrasisier co0oit NR’:

KasKIbIA Rl, R2uR> npexncrasiusier codoit H; u

R’ npencrasnsier coGoii C g ATk,

TO 10 MEHbILIEHN Mepe YeThIpe U3 R4, RS, R6, R’ u R® ormmune: or H.

B HeKOTOpBIX BapuaHTax peanu3aly H300peTeHUs:

RY R, R, R"u Rg, KaKIbIH He3aBUCHMO, BriOpaHbl u3 H, ranorena, Cj.¢ anmkuna, Cag
ankennna, Co. ankunanna, Ci.¢ ranoankuna, Ce 1o apuna, Cs.jo qukgoankumia, S-10-uneHHoro
rerepoapuna, 4-10-wrenHoro rerepounkioankuia, CN, OR*, SR*, C(O)R”!, C(O)NR*'RY,
C(0)OR™, OC(O)R"', OC(O)NR'RY, NR*'RY, NR'C(O)R"', NR*'C(0)OR?,
NRC(ONRYRY, C(=NRHR", C(=NRHNR“ 'R, NR*'C(=NR*HNR*'R¥, NR*'S(O)R"",
NR'S(0),R", NR“S(0),NR“RY, S(O)R”, S(O)NR*'RY, S(0),R"" u S(0),NR'RY, rze
Kaxnbid ykazaHHbid Ci¢ ankun, Co ¢ ankeramn, Cog anxkunami, Ce 19 apui, Cs 1o MUKIOANKUI, 5-
10-uneHHbIl reTepoap U 4-10-4IeHHbIN reTepOLMKIOATKII Heo0s3aTebHO 3amMeltieH 1, 2, 3,
4 unu 5 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHBIMH U3 rajioreHa, Ci¢ anmkuna, Co¢ aJIKEHUA,
Ca. ankummna, Ci.6 ranoankuna, CN, NO,, OR*, SR*, C(O)R"', C(O)NR*'R*, C(O)OR™,
OC(O)R”, OC(O)NR'RY, C(=NRHNR'R¥, NR®'C(=NR°HNR'R¥, NR*'RY, NR*'C(O)R"",
NR®'C(O)OR™, NR'C(O)NR*'RY, NR'S(O)R"', NR*'S(0),R"", NR*'S(0),NR*'R", S(O)R"",
S(O)NR'R, S(0),R" 1 S(0),NR“'RY;

R’ npenctasisieT coboit H, Ci ankun, Co¢ ankenun, Cog ankuani, Ce10apui, Cs-io

nUKIoankw, S-10-unennbiii rerepoapu, 4-10-uneHnsnii rereporukiaoankim, Ce 1o apun-Ciy
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ankmi, Cs.jo muknoankui-Ci_4 ankm, (5-10-unenHsiii rerepoapuin)-C-4 ankw wi (4-10-
YJICHHBIN reTepOonUKIoankin)-C4 ankui, rae Kaxabiid ykazanHbeli Cye anxmi, Cos ankenu, Co.
¢ ankuHmI, Cg 19 apw, Cs 1o uuknoankw, S-10-4neHHblii rerepoapu, 4-10-uneHHbIH
rereporukaoankui, Ce 1o apun-Ci 4 ankun, Cs_jo nukiaoankun-Cy 4 ankui, (5-10-dneHHbIR
rerepoapu)-Ci4 anxui u (4-10-4ieHHbIH reTeporuKiIoankim)-C 4 aTKuI HeoOA3aTeTbHO
3amereH 1, 2, 3, 4 wiu 5 3aMecTUTENsIMH, HE3aBUCUMO BhIOPAHHBIMU K3 R%:

kaxnbii R* HesaBrucumo BbIOpaH U3 Cyl, rajgorena, C_¢ ankuna, C,¢ ankenmna, Cy
ankunmna, Cy. ranoankuna, CN, NO,, OR?, SR, C(O)R™, C(O)NR“RY, C(O)OR™,
OC(O)R™, OC(O)NRR%, C(=NRZ)NRR%, NR“C(=NR**)NR“R¥, NR“R¥, NR“’C(O)R",
NR“C(0)OR™, NR“C(O)NR“R¥, NR“S(O)R™, NR**S(0),R”, NR“*S(0),NR“R¥, S(O)R",
S(O)NR“R™, S(0),R" 1 S(0),NR“R®, rze kasxmpiii ykasauusiii C ¢ ankui, Ca.q ankenun u C,.
¢ QJIKMHUJT He00s3aTeIbHO 3aMelneH 1, 2 uin 3 3aMeCTUTENSIMU, He3aBHCUMO BhIOPAHHBIMU U3
Cy', ranorena, CN, NO,, OR¥, SR¥, C(O)R™, C(O)NR“R®, C(O)OR*, OC(O)R",
OC(O)NR“R¥, C(=NR*)NR“R¥, NRC(=NR>)NR“’R¥, NR“’R%, NR*C(O)R”,
NR“C(0)OR™, NR“C(O)NR“R¥, NR“S(O)R™, NR**S(0),R”, NR“*S(0),NR“R¥, S(O)R",
S(O)NR“R®, S(0),R™ u S(0),NR“R%;

R R'" R" R", R R"™ R"uR", kaxnpiii nesasucumo, BbiGpanbl 13 H, ranorena,
Ci6 anxuna, Cy.¢ ankenuna, Co.¢ ankununa, Ci¢ ranoankuia, Ce.10 apuna, Cs.1o IUKJIOATKINIA, S-
10-4neHHOrO rerepoapuia, 4-10-unennoro rerepouukioankiia, CN, NO,, OR®, SR®, C(O)R™,
C(O)NRR®, C(0)OR™, OC(O)R™, OC(O)NRR™, NR“R®, NR®C(0)R"’, NR®C(0)OR®,
NR“C(O)NR“R®, C(=NR*)R™, C(=NR®)NR“R®, NR®C(=NR®)NR“R®, NR“S(O)R",
NR%S(0),R™, NRZS(0),NR“R®, S(O)R™, S(O)NR“R®, S(0),R" u S(0),NR“R®, rze
Kaxnbid ykazaHHbid Ci ¢ ankun, Co ¢ ankeramn, Cog anxkunami, Ce 19 apui, Cs 1o MUKIOANKUI, 5-
10-uneHHbIl reTepoapu U 4-10-4IeHHbIH reTepOLMKIIOANKII HeoOs3aTebHO 3ameltieH 1, 2, 3,
4 unu 5 3aMeCTUTEISIMH, HE3aBUCUMO BBIOpPAaHHBIMU U3 R'%

kasxpiil R'™ HesasucumMo Bbibpan u3 Cy”, ranorena, Ci.¢ ankuna, Co.g ankennia, Cog
ankunmna, Cy ranoankuna, CN, NO,, OR”, SR, C(O)R™, C(O)NRR™, C(O)OR®,
OC(O)R”, OC(O)NR“R®, C(=NR*)NR“R®, NR”C(=NR*)NR“R®, NR“R®, NR®C(O)R",
NR®C(O)OR®, NR“C(0)NR“R¥, NR“S(0)R", NR“S(0),R”’, NR“S(0),NR“R®, S(O)R",
S(O)NRC3Rd3, S(O)zRb3 " S(O)ZNRC3Rd3, rre kKaxapiii ykasanHbii Ci.¢ ankui, Coe ankeHun u Co.

¢ ATKUHUJI HeOOs13aTeNIbHO 3aMellieH 1, 2 v 3 3aMecTUTEINISIMU, HE3aBUCUMO BbIOPaHHBIMU U3
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Cy?, ranorena, CN, NO,, OR*, SR®, C(O)R™, C(O)NR“R®, C(O)OR*, OC(O)R™,
OC(O)NR®R®, C(=NR*)NR“R¥, NR®C(=NR*)NR“R¥, NR“R®, NR®C(O)R”,
NR“C(0)OR®, NR®C(0)NR“R®, NRZS(0)R™, NRS(0),R™, NRZS(0),NR“’R®, S(O)R™,
S(O)NR“R®, S(0),R™ u S(0),NR“R%;

um R u R™ Bmecre ¢ YIJIEPOJHBIM aTOMOM, K KOTOPOMY OHU MPUCOETUHEHBI,
00pasyoT 3-, 4-, 5-, 6- WK 7-4NEeHHYIO UUKIOATKUIBHYIO TPYIIY UIH 4-, 5-, 6- WK 7-4JIeHHYIO
reTePOLMKIIOATKIIBHYIO TPYIIY, KaXIasi U3 KOTOPBIX HEOOsI3aTeNIbHO 3aMelieHa 1, 2 wim 3
3aMECTHUTEIISIMH, HE3aBUCUMO BBIOPAHHBIMU U3 CyZ, Ci. amkuna, Cq¢rajmoankmna, ragorena, CN,
OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R”, OC(O)NR“R®, NR“R®,
NR“C(O)R™, NRPC(O)NR®R®, NRC(0)OR®, C(=NR**)NR“R®, NR“>C(=NR**)NR“R®,
S(O)R™, S(O)NR“R®, S(0),R™, NR“S(0),R™, NR**S(0),NR“R® u S(0),NR“R®, rne
ykazaHHblii C|¢ aJKUI HeoOs13aTeNbHO 3aMeleH 1, 2 min 3 3aMeCTUTENSIMU, He3aBHCUMO
Boibpansbivi 3 Cy?, ranorena, CN, OR™, SR, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R™,
OC(O)NR®R®, NR“R®, NRPC(O)R?, NR®C(O)NR“R®, NR®C(O)OR®, C(=NR**)NR“R®,
NR®C(=NR®)NR“R®, S(O)R™, S(O)NR®R®, S(0),R”, NR®S(0),R™, NR®S(0),NR*R® u
S(0),NR“R®;

NI R12a n 1{1321 BMECTE C er’IGpOL{HbIM aTOMOM, K KOTOpOMy OHU HpI/ICOGI[I/IHCHbI,
00pasyoT 3-, 4-, 5-, 6- WK 7-4IEHHYIO UUKJIOAIKUIBHYIO TPYIITY UIH 4-, 5-, 6- WK 7-4JIeHHYI0
reTepOLMKIIOATKUIBHYIO TPYIINY, KaX/aasi U3 KOTOPBIX HeoOs3aTeNIbHO 3amMelieHa 1, 2 uiu 3
3aMECTUTEIISIMU, HE3aBUCHMO BBIOPAHHBIMH U3 Cyz, Ci¢ ankuna, Ci¢ ramoankuia, rajoresa, CN,
OR™, SR®, C(O)R™, C(O)NR®R®, C(O)OR™, OC(O)R™, OC(O)NR*R®, NR“R®,
NR“C(O)R™, NRPC(O)NR®R®, NRC(0)OR®, C(=NR**)NR“R®, NR“*C(=NR**)NR*R®,
S(O)R™, S(O)NR“R®, S(0),R™, NR“S(0),R™, NR**S(0),NR“R® u S(0),NR“R®, rze
ykasaHHblii C¢ aJKuI HeoOs13aTeNbHO 3aMeleH 1, 2 uin 3 3aMecTUTENSIMH, HE3aBUCUMO
BoiGpanHbME 13 Cy?, ranorena, CN, OR®, SR*, C(O)R™, C(O)NR“R®, C(O)OR™, OC(O)R",
OC(0O)NR®R®, NR“R®, NR“C(0)R", NR®C(O)NR“R®, NR®C(0)OR®, C(=NR“)NRR®,
NRSC(=NR®)NR®R®E, S(O)R™, S(O)NR®R¥, S(0),R”, NR®S(0),R>, NR®S(0),NR*R® u
S(0),NR“R®;

R u Rl(’a, KaKablil He3aBUCcUMO, BbiOpaHbl u3 H, Ci¢ ankuna, Co¢ ankenuna, Co
ankunuia, Ce 1o apuna, Cs.jp uukioankunia, S-10-unennoro rerepoapuina, 4-10-4ieHHOro

rerepormkoankuia, Ce 10 apun-Ci4 ankuna, Cs.jo uuknoankui-Ci 4 ankuna, (5-10-uneHHbli
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rerepoapu)-Ci4 ankuna u (4-10-4neHHbIN reTepouKIoankimn)-C.4 alKuia, Tae KakIbli
ykazaHHbll Ci anku, Cog ankenun, Cog ankuaui, Ce-10 apui, Cs-1o HUKI0ATKAT, 5-10-
YJIeHHBIN TeTepoaput, 4-10-uneHusbiii rereporukinoankm, Ce 1o apmn-Ci4 amkmi, Csqo
uKI0ankmi-C 4 ankun, (5-10-unennstit rerepoapun)-Ci4 ankui u (4-10-uneHHbIid
reTepoLrKIoaTKmi)-C 4 amKui1 HeoOs3aTeNbHO 3aMelneH 1, 2, 3, 4 U S5 3aMeCTUTENSIMUY,
HE3aBHUCUMO BbIOPAHHBIMH U3 Cy3 , ranorena, Ci.¢ ankuia, Co¢ ankenuna, Co.¢ ankuauna, Cig
raoankuna, CN, NO,, OR*, SR*, C(O)R™, C(O)NR*'R¥, C(0)OR*, OC(O)R™,
OC(O)NR*R¥, C(=NR*)NR“R*, NR*'C(=NR°*)NR*“R*, NR*'R*, NR**C(O)R"™",
NR*C(0)OR*, NR“C(O)NR*R¥, NR*S(O)R™, NR*S(0),R™, NR**S(0),NR“R*, S(O)R™,
S(O)NRC4Rd4, S(O)ZRb4 Hu S(O)QNRC4Rd4, rre kKaxapiii ykasanHubiil Ci.¢ ankun, Coe ankeHut u Co.
¢ AIKMHIJT HeoOs3aTeIbHO 3aMelieH 1, 2 uin 3 3aMeCTUTENS MU, HE3aBUCUMO BhIOPAHHBIMU U3
Cy’, ranorena, CN, NO,, OR*, SR*, C(O)R™, C(O)NR“RY, C(0)OR*, OC(O)R™,
OC(O)NR*R¥, C(=NR*)NR“R*, NR*'C(=NR°*)NR*“R*, NR*'R*, NR**C(O)R"™",
NR'C(0)OR*, NR“C(O)NR*R¥, NR“S(O)R™, NR*S(0),R™, NR**S(0),NR“R*, S(O)R™,
S(O)NR‘R¥, S(0),R™ 1 S(0),NR“R%;

R* u R, kasnpiit He3aBHCHMO, BoiOpanbl U3 H, C1 4 ankuna, Cy 4 ranoankuna, Cs4
ankenuna, Co4 ankuauna, Ce 10 apuna, Cs.1o quKI0aIKuia, 5-10-unenHoro rerepoapuina, 4-10-
yjieHHOTO rereporuknoankuna, Ce 10 apun-Ci4 ankuna, Cs.jo uuknoankui-C.4 ankuna, (5-10-
4ieHHbIH retepoap)-Ci4 ankuia win (4-10-wieHHbIH rereponukioankn)-C4 ankuia, Tae
ykazaHHbl Cj4 ankui, Co4 ankenun, Coq ankuaui, Cejo apui, Cs.jo LUKI0ATKAT, 5-10-
YIeHHBIN rerepoapud, 4-10-unennpiii rereporukiaoankmi, Ce 10 apuin-Ci4 ankmn, Csoio
tuk0ankmi-Cy4 ankun, (5-10-unennsiii rerepoapu)-Ci4 ankwn u (4-10-4neHHbIH
reTeporuKIoankui)-C 4 aNnKkui1 HeoOs13aTeIbHO 3aMelneH 1, 2 uiu 3 3aMeCTUTENSIMA
He3aBucumo BoiOpanHbiME U3 OH, CN, amuno, ranorena, Ci4 ankuna, Cy_4amkokcu, Cy4
ankuntno, Ci4 ankunamuHo, 1u(Ci_4 ankun)amuuo, Cj.4 ranoankuna u Cj4 raloankoKcH,

Cy', Cy* u Cy’, kaxnplii He3aBucHMO, BbIGpansl 13 Cg.1o apuia, Cs.1o LUKIOAIKIIA, 5-10-
YJIEHHOTO rerepoapuia, 4-10-4JIeHHOro reTepOLUKIIOANKIIIA, KAXK/IbIH 3 KOTOPBIX
Heo0s13aTeNbHO 3aMeleH 1, 2, 3, 4 win 5 3aMeCcTUTENsIMU, HE3aBUCUMO BBIOPAHHBIMHU U3
ranorena, Ci.¢ ankuna, Co. ankenmna, Ca¢ anmkunauna, Cj¢ ranoankmna, Ce 10 apuna, Cs.io
nuKJoankuia, S-10-uneHHoro rerepoapuna, 4-10-unennoro rerepounkoaikuia, CN, NOo,

OR®, SR®, C(O)R™, C(O)NR“R¥, C(O)OR™, OC(O)R™, OC(O)NR“R®, NR“R?,
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NR“C(O)R", NR®C(0)OR®, NR¥C(O)NR“R®, C(=NR®)R”, C(=NR*“)NR“R®,
NR®C(=NR®)NR“R®, NR®S(0)R™, NR“S(0),R", NR“S(0),NR“R®, S(O)R",
S(O)NR®R®, S(0),R™ 1 S(0),NR“R®, rze kaxmpiii ykasauusiii C ¢ anxmi, Ca.q ankerun, Cog
ankuHmi, Ce 19 apui, Cs.jo uukinoankui, S-10-uneHHsiii rerepoapui u 4-10-daneHHbII
reTePOLIMKIIOATKII HEO0s3aTENbHO 3ameleH 1, 2, 3, 4 uin 5 3aMeCcTUTENs MU, HE3aBUCHMO
BbIOpaHHbIMK U3 raynoreHa, Ci.¢ ankuna, Co ¢ ankenuna, Co ¢ ankununa, Ci ramoankuia, CN,
NO,, OR™, SR®, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R™, OC(O)NRR®,
C(=NR®)NRR¥, NR“C(=NR")NR“R®, NR“R®, NR®C(O)R"’, NR“C(0)OR",
NR®C(O)NR®R®, NRFS(O)R®, NR®S(0),R”, NR¥S(0),NR*R®, S(O)R”, S(O)NR*R®,
S(0),R" u S(0).NR“RY;

xakneii R R®, RS, RY RY, RP, RS, RY, R, R™, R, R®, R, R™, R, R, R*, R™,
R uR* R*® R™, R® uRY uesaucumo BoiOpan u3 H, Cy ¢ ankuna, Ci4 ranoankuna, Cog
ankennna, Co. ankunanna, Ce 10 apuna, Cs_jo quknoankumna, S-10-unennoro rerepoapuna, 4-10-
yyieHHOTro rerepouuknoankuia, Ce 10 apun-Ci4 ankuna, Cs.jp uuknoankun-Ci 4 ankuna, (5-10-
yyieHHbIH rerepoapui)-Ci4 ankwia wi (4-10-uneHHbIi erereporukioankumn)-Cy_4 ankuna, rue
ykazaHHbil C; ¢ ankwn, Co ¢ ankenun, Cy.¢ ankuami, Ce 10 apun, Cs o mukmoankui, S-10-
YIeHHBIN rerepoapul, 4-10-unennslii rereporukiaoanku, Ce10 apun-Ci4ankuin, Cs.io
ukI0ankmi-Cy4 ankun, (5-10-unennHsiii rerepoapui)-Ci4 ankun u (4-10-daneHHbIi
rerepoLrkIoaikmn)-C 4 amkui HeoOsi3aTebHO 3aMelieH 1, 2, 3, 4 Ui 5 3aMeCTUTENSIMH,
He3aBUCUMO BhIGpanHbMH u3 Ci_4 ankuna, C 4 ranoankuia, ranoresa, CN, OR®, SR*, C(O)R™,
C(O)NR®R, C(0)OR*, OC(O)R", OC(O)NRURY, NR“R*, NR“C(O)R",
NRC(O)NRPRY, NR®C(O)OR*, C(=NR*®)NRR%, NRC(=NR*)NR“R%, S(O)R",
S(O)NRR, S(0),R™, NRS(0),R", NR®S(0),NR®R* u S(0),NR“R;

umn mo6sie RE 1 RY Bmecre ¢ aromom N, k KOTOPOMY OHH NPHCOEIHHEHBI, 00pa3yioT 4-,
5-, 6- nnu 7-4JIEHHYIO TeTePOLUKIIOANKUIBHYIO IPYIIY, HeoOs3aTeIbHO 3aMeleHHy o 1, 2 umm 3
3aMECTHUTENSIMH, He3aBUCUMO BeIOpaHHbIME U3 C.¢ anmkuna, C37 IUKJI0ATKIIA, 4-7-4JI€HHOTO
rereporukioankuia, Ce 10 apuia, S-6-unennoro rerepoapuna, Ci.¢ ranoankmnia, rajoresa, CN,
OR*, SR*, C(O)R", C(O)NRR, C(O)OR™, OC(O)R", OC(O)NR“R™, NR“R®,
NRC(O)R®, NRUC(O)NRR¥, NR®C(0)OR*, C(=NR*)NR*R%, NR°C(=NR**)NR°R%,
S(O)R™, S(O)NR* R, S(0),R", NRS(0),R", NR*’S(0),NR“R® u S(0),NR*R®, rze

ykazaHHbie C¢ ankun, Cs 7 TUKIOANKWI, 4-7-4jeHHbIH reTeporukioankit, Ce 1o apui u 5-6-
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YJIEHHBIN reTepoapusl HeoOs3aTebHO 3aMelleHbl 1, 2 uin 3 3aMeCTUTENs MU, HE3aBUCUMO
BhIGpaHHbIME 13 ranorena, CN, OR™, SR*, C(O)R™, C(O)NRURY, C(O)OR*, OC(O)R"™,
OC(O)NRR®, NR¥R?*, NR®C(O)R", NR®C(O)NR*“R*, NR“C(0)OR*, C(=NR)NRR®,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R% u
S(O),NR“R®;

i mo6sie RS 1 RY Bmecre ¢ atomom N, k KOTOPOMY OHU MPHUCOEANHEHBI, 00pa3yoT 4-
, 5-, 6- WK 7-4JIEHHYIO TeTEePOLUKIIOATKHUIBHYIO TPYIITY, HEOOsI3aTeIbHO 3aMeLIeHHYO 1, 2 uin
3 3amMecTUTeNs MU, He3aBUCUMO BbIOpaHHbIMU U3 C¢ anmkuna, Cs 7 mukioankuia, 4-7-4JeHHOro
rereporukioankuia, Ce 10 apuia, S-6-unennoro rerepoapuna, Ci.¢ ramoankmna, rajoresa, CN,
OR*, SR*, C(O)R", C(O)NR°R®, C(0)OR*, OC(O)R™®, OC(O)NR“RY, NR“R®,
NR“C(O)R", NRPC(O)NRURY, NR¥C(0)OR™, C(=NR“)NR“R*’, NR“C(=NR*)NR*“R,
S(O)R™, S(O)NRUR®, S(0),R™, NR*°S(0),R"®, NR*°S(0),NRPR® u S(0),NRR®, rze
ykazaHHbie C.¢ ankun, Cs.7 IAKIOANKIWI, 4-7-4JeHHbIH reTeporukioankit, Ce 1o apui u 5-6-
YJICHHBIH reTepoapiil HeoOs3aTeNIbHO 3aMeleHbl 1, 2 i 3 3aMeCTUTEINSIMU, HE3aBHCHMO
BhIOGpaHHbIME 13 ranorena, CN, OR*, SR*, C(O)R™, C(O)NRURY, C(O)OR*, OC(O)R"™,
OC(O)NRURY, NR“R%, NR“C(O)R", NR®C(O)NR“RY, NR“C(O)OR*, C(=NR**)NRR®,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NRS(0),R*®, NR*S(0),NR*°R* u
S(O),NR“R®;

umn mo6sie R i RY Bmecre ¢ atomom N, k KOTOPOMY OHH ITPHCOEIUHEHBI, 00pa3yIoT 4-
, 5-, 6- WK 7-4JIEHHYIO TeTePOLUKIOATKWIBHYIO TPYIITY, HEOOsI3aTeNIbHO 3aMeIeHHY0 1, 2 nimn
3 3aMecTUTeNsIMH, He3aBUCUMO BhIOpaHHBIMU U3 Ci.¢ ankuna, Cs.7 HUKIOATKUIA, 4-7-4JI€HHOTO
rereporukiaoankuia, Ce 10 apuna u 5-6-unennoro rerepoapuia, Cj.¢ rajoankmnia, rajoresa, CN,
OR*, SR*, C(O)R", C(O)NRR®, C(0)OR*, OC(O)R", OC(O)NR“R*, NR“R®,
NRC(O)R®, NRUC(O)NRR¥, NR®C(0)OR*, C(=NR*)NR*R%, NR°C(=NR**)NR°R%,
S(O)R™, S(O)NRPR®, S(0),R™, NRS(0),R"®, NR°S(0),NRPR® u S(0),NRR®, rze
ykazaHHbie C.¢ ankun, Cs.7 TUKIOANKWI, 4-7-4jeHHbIN reTeporukioanki, Ce 1o apui u 5-6-
YJICHHBIHN reTepoapri HeoOs3aTeNbHO 3aMeleHbl 1, 2 uin 3 3aMeCTUTEINsIMH, HE3aBHCHMO
BhIOpaHHbIME 13 ranorena, CN, OR*, SR*, C(O)R, C(O)NRURY, C(O)OR*, OC(O)R",
OC(O)NR®R¥, NR“R%, NR®C(O)R™, NR*®C(O)NR“R%, NR®C(O)OR, C(=NR*)NR*R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R™, NRS(0),R*®, NRS(0),NR*°R* u
S(O),NR“R®;
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umn mo6sie R® i R® Bmecre ¢ aromom N, k KOTOPOMY OHH ITPHCOEINHEHBI, 00pa3yIoT 4-
, 5-, 6- WK 7-4JIEHHYIO TeTePOLUKIOATKWIBHYIO TPYIIY, HEO0s3aTebHO 3aMeIeHHY0 1, 2 1in
3 3amMecTHUTeNsIMU, He3aBUCUMO BbIOpaHHbIMU U3 C¢ anmkuna, Cs 7 HuKoankuia, 4-7-4JeHHOro
rereporukoankuia, Ce 10 apuia, S-6-unennoro rerepoapuna, Cj_¢ ramoankmna, rajoresa, CN,
OR*, SR*, C(O)R", C(O)NRR, C(O)OR™, OC(O)R", OC(O)NR“RY, NR“R®,
NR“C(O)R", NRPC(O)NRURY, NR¥C(0)OR®, C(=NR“)NR“R*’, NR“C(=NR*)NR*R*,
S(O)R™, S(O)NR* R, S(0),R", NR*°S(0),R", NR*’S(0),NR“R® u S(0),NR*R®, rze
ykazaHHbie Ci¢ ankun, Cs 7 TUKIOANKWI, 4-7-4JIeHHbIH reTeporukioankit, Ce 1o apui u 5-6-
YJICHHBIH reTepoapri HeoOs3aTeNIbHO 3aMeleHbl 1, 2 itk 3 3aMeCTUTEINSIMH, He3aBHCHMO
BhIOpaHHbIME 13 ranorena, CN, OR*, SR*, C(O)R, C(O)NRURY, C(O)OR*, OC(O)R",
OC(O)NRPR®, NRPR*, NR°C(O)R", NR“*C(O)NR“R®, NR®C(0O)OR™*, C(=NR*)NR*“R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NRS(0),R*®, NR*S(0),NR*°R* u
S(0)NR“RY;

um moGsie R i R* Bmecte ¢ aromom N, K KOTOpOMY OHH IPHUCOEANHEHBI, 00pa3yIoT 4-
, 5-, 6- WK 7-4JIEHHYIO T€TePOLUKIIOATKUIBHYIO TPYIITY, HEO0sS3aTeNbHO 3aMeIeHHYo 1, 2 uin
3 3aMecTUTeNsIMH, He3aBHCUMO BhIOpaHHBIME U3 C| ¢ ankmna, Cs 7 MUKJIOANKIIA, 4-7-4JICHHOTO
rereporukioankuia, Ce 10 apuna, S-6-unenHoro rerepoapuna, Ci.¢ ramoankmnia, rajoresa, CN,
OR*, SR*, C(O)R", C(O)NRR, C(O)OR™, OC(O)R", OC(O)NR“RY, NR“R®,
NRC(O)R", NRPC(O)NR*R*, NR“C(O)OR*, C(=NR*)NR*R*’, NRC(=NR*)NR“R*,
S(O)R™, S(O)NR* R, S(0),R", NR*°S(0),R", NR*’S(0),NR“R* u S(0),NR*R®, rze
ykazaHHble C.¢ ankwmi, Cs7 quKinoankui, 4-7-uneHnslii rereponukioankui, Ce 1o apuit u 5-6-
YJICHHBIHM reTepoapui HeoOs3aTeNbHO 3aMelleHbl 1, 2 uiii 3 3aMeCTUTEINsIMH, HE3aBHCHMO
BBIGpanHBIVMH 13 ranorena, CN, OR™, SR, C(O)R™, C(O)NR*R*, C(0)OR*, OC(O)R™,
OC(O)NR®R¥, NR“R%, NR®C(O)R™, NR*®C(O)NR“R%, NR®C(O)OR, C(=NR*)NR*R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R™, NR®S(0),R*®, NR*S(0),NR*°R* u
S(O)NR“R%;

um moGsie R® i RY Bmecte ¢ aromom N, K KOTOpOMY OHM IPHUCOEAMHEHBI, 00pa3yIoT 4-
, 5-, 6- WM 7-4JIEHHYIO T€TEPOLUKIIOATKUIBHYIO TPYIITY, HE00sS3aTeNbHO 3aMeIeHHY 0 1, 2 nimu
3 3aMecTUTeNsIMHU, He3aBUCUMO BhIOpaHHBIMU U3 Ci.¢ ankuna, Cs.7 HUKJIOATKUIA, 4-7-4JIeHHOTO
rereporukioankuia, Ce 10 apuia, S-6-uneHHoro rerepoapuia, Ci.¢ rajoankunia, rajoresa, CN,

OR™, SR®, C(O)R", C(O)NRR®, C(O)OR*, OC(O)R™, OC(O)NRR, NR*R®,
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NR“C(O)R", NRPC(O)NRURY, NR¥C(0)OR®, C(=NR“)NR“R*’, NR“C(=NR*)NR*R*,
S(O)R", S(O)NRUR®, S(0):R", NR*°S(0),R", NR“S(0);NR®R® u S(0),NR“R®, rze
ykazaHHbie Cj¢ ankun, Cs 7 TUKIOANKWI, 4-7-4JeHHbIH reTeporuknoankit, Ce 1o api u 5-6-
YJICHHBIH reTepoapri HeoOs3aTeNIbHO 3aMeleHbl 1, 2 itk 3 3aMeCTUTEINSIMH, He3aBHCHMO
BhIOpaHHbIME 13 ranorena, CN, OR*, SR*, C(O)R, C(O)NRURY, C(O)OR*, OC(O)R",
OC(O)NRPR®, NRPR*, NR°C(O)R", NR“C(O)NR“R®, NR®C(0)OR™*, C(=NR*)NR*“R%,
NRC(=NR*)NRR®, S(O)R, S(O)NR*R%, S(0),R”, NR*S(0),R*®, NR*S(0),NR*°R* u
S(O),NR*RY;

kaxapii R%, R, RS, R* u R nesaBucumo BoiOpan u3 H, C;_4 ankuna, CN, OR?®, SR,
S(0):R™, C(O)R™, S(0),NR“R* u C(O)NRR;

kaskpiit R, R, R u RY nesasucumo seiGpan u3 H, Cy_4 ankuia, C;4 ranoankuna, Coy
ankenuna u C,.4 ankuHmia, rae ykazanubiil C 4 ankui, Co4 ankeHus u Cyq aNKuHUI
HeoOs13aTeNbHO 3aMelneH 1, 2 unmu 3 3amecturensiMu, He3aBucuMO BbiOpaHHbiME 13 OH, CN,
amMuHo, rajoreHa, C;.4 ankuna, Ci4 ankokcu, Ci4ankuntuo, Ci4 ankunamuso, 1u(Cj4
ankmn)amuHo, Ci4 ranoankuia u Ci4 rajloaJIKoKCH;

um R 1 R Bmecre ¢ atomom N, k KOTOPOMY OHH IPHCOEANHEHBL, 00pa3yroT 4-, 5-, 6-
WK 7-4JIEHHYIO QJIKWJIBHYIO TPYIIY, HEOOs3aTeIbHO 3aMeLeHHYIO0 1, 2 uiu 3 3aMeCcTUTeNsIMH,
He3aBucuMo BbiOpanHbiMU 13 OH, CN, amuHo, ranorena, Ci.¢ ankwmna, Ci4 ankokcu, Cj4
ankuntuo, Cy4 ankunamuno, n1u(C;_4 ankun)amuno, Ci 4 ramoankuna u C_4 rajoankokcu; u
KasKI bl R® HezaBucuMO BbIOpan u3 H, C;4 ankuna u CN.

B HexoTOphIX BapraHTax peanusanuu W npencTasisier coOoi NR® mu O.

B HekoTOpbIX BapuaHTax peanusanun W npexacrasisier codoii O.

B HekoTophIx BapuaHTax peanuzanuu W npencTaBisieT coOoi NR” i CRYCR™.

B HekoTOpBIX BapuaHTax peanuszanuu, W npeactasisier codoit CRYCR™,

B HekOTOpBIX BapHaHTax peanusanuy, W npencrasisier codoit NR’.

B HeKOTOpbIX BapuaHTax peanusauuu R’ npencrasisier coboit H, C ¢ ankmi, Cag
ankenun, Co.¢ ankuami, Ce.19 apud, Cs_jo HUKI0ATKUI, 5-10-unenHbIil rerepoapu, 4-10-
YIeHHBINA reTeporukiIoankui, Ce 1o apun-Ci 4 ankmn, Cs 1o nukioankmn-Ci_4 ankm, (5-10-
yyieHHbIN retepoapui)-Ci4 aakun uin (4-10-uaeHHbIH reTepounkaIoankui)-Ci 4 aNnku, rae
Kaxaplid ykazaHHbll Ci.¢ ankud, Cog ankenun, Co ankuaui, Ce 1o apui, Cs-jo LUKJIOATIKUI, S-

10-unennsblit rerepoapu, 4-10-unennslil rerepounkiioankui, Ce.1o apun-C4 ankui, Cs.qo
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uKI0anKmi-C 4 ajkun, (5-10-unennstit rerepoapun)-Ci4 ankui u (4-10-uneHHbIid
rerepoLrKIoaIKmi)-C 4 amkui HeoOs3aTebHO 3aMelieH 1, 2, 3, 4 Ui 5 3aMeCTUTEINSIMUY,
HE3aBHCHUMO BHIGpaHHBIMH 13 R,

B HekoTopbIxX BapuaHTax peanusauun R® npencrasnsier coboii H, Cy.g ankun, Ce 10 apui,
Cs.10 uuknoankui, 5-10-unenHslii rerepoapud, 4-10-unennsnii rerepouunkinoankui, Ce.10 apui-Ci-
4 ankun, Cs_jo uuknoankun-Ci4 ankun, (5-10-unennsiii rerepoapui)-Ci4 ankun i (4-10-
YJICHHBINH TeTepOoLUKIoankmn)-C 4 ankui, rae Kaxabiil ykazanubiil C¢ ankui, Ce 10 apui, Csqo
TUKIOANKIN, S-10-unerHsbii rerepoapul, 4-10-unennsiil rereporukioankui, Ce 19 apun-Ciy
ankw, Cs.jo muknoankuin-Ci_4 anku, (5-10-unenHsiit rerepoapin)-C-4 ankui u (4-10-uneHHbIid
rerepounkinoankui)-Ci4 anxui HeoOs3aTenbHO 3amelnied 1, 2 niu 3 rpynnamu R,

B HekoTOphIX BapuaHTax peain3alnu R’ npencrasisiet coboit H, Cy¢ amxun, Ce 19 apun,
Cs.10 uukmoankui, S-10-uneHHsbli rerepoapud, 4-10-unennblii rerepouukioanki, Ce 1o apui-Ci.
4 ankm, Cs_jp nuknoaikmi-Ci4 ankwn, (5-10-unennspiii rerepoapui)-Ci4 ankwn wnu (4-10-
YJICHHBIN reTepounkioankin)-Ci4 ankun, rae kaxabiid ykazanHbld Ci¢ ankmi, Ce 10 apmi, Cs-qo
HUKJI0aNKWI, 5-10-unennsiii rerepoapu, 4-10-uneHHblil rereporukiaoan ki, Ce 1o apui-Ciy
ankmi, Cs 1o muknoankmin-Cy_g ankm, (5-10-unennHsbiit rerepoapin)-C 4 ankui u (4-10-4neHHbIH
rereporuk10akin)-C}_4 KU HeoGsM3aTeIbHO 3aMeweH rpymmoil R%.

B HekoTOphIX BapuaHTax peagnu3ainu R’ npencrasisieT codoit H, Cy_¢ankun, Cs.o
UKok, S-10-unennsiii rerepoapmit, 4-10-unennsnii rereporukoankimt, Ce 19 apmi, Ce 1o
apun-C4 ankun, Csjo muknoankui-Ci_g amkui uinh (5-10-unennstit rerepoapun)-Ci_4 aJIKUII, Mpu
TOM, YTO KaXIblii HEOOS3aTENbHO 3aMelteH 1, 2 uiiu 3 3aMeCTUTENISIMU, HE3aBUCHMO
BbIOpaHHbIME 13 R,

B HekoTOphIX BapuaHTax peaau3aiuu R’ npencrasisieT codoit H, C_gankun, Cs g
nuKioankmi, S-10-unennsiii rerepoaput, 4-10-unernspiii rereporukaoanki, Ce 19 apw, Ce 1o
apui-C-4 ankmn win Cs. 1o DUKI0anKmI-C 4 aTKHII, TIPU TOM, YTO KaXKIbIi HE00sA3aTeNbHO
3aMemieH 1, 2 Wi 3 3aMECTHTEIISIMEL, He3aBHCHMO BHIOPAaHHBIMH 13 R,

B HexoTOphIX BapuaHTax peaju3anuu R’ npexncrasiisiet coboit H, Cy¢ anxun, Cs 19
nukjoanku, 3-10-unennsiii rerepounkioanku, Ce o apui, Ce 1o apui-Ci4 ankun umm Cs_pg
U KI0ankui-Cy 4 aNKWI, MPU TOM, YTO KaXKAbIH HeoOs3aTebHO 3amMeliieH 1, 2 uau 3
3aMECTUTEISIMU, HE3aBUCHMO BBIOPAHHBIMH U3 R,

B HekoTOpHIX BapraHTax peamusauun R npencrasusier coboit H, C ¢ ankum,
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HeoOs3aTenbHO 3aMeneHHbid rpynnoi OH, Cs.jo uuknoanku, 3-10-uaeHHbIiH
rereporkIoanku, Ce 10 apuit-Ci4 anxui uiu Ca.o UKI0anki-Ci 4 aJIKuI.

B HekoTOpHIX BapraHTax peanusauun R npencrasusier coboit H, C ¢ ankum,
HeoOs3aTenbHO 3aMmeneHHbii rpynmnoi OH, Cs_jo uuknoankut, 4-10-uaeHHbIH
rereporMKIoanKu, Ce 10 apui-Ci4 ankui uiu Cs.1o TUKI0aNKII-C1 4 aJIKUJI.

B HeKOTOpbIX BapuaHTax peanusauun R’ npencrasisier coboit H, C ¢ ankui, Cs.10
ukJoankm, 3-10-unennsiii rerepounkinoankui, Ce 1o apui-Ci4 ankmn uian Cs_jo HUKIOATKUI-
C14 amKUIL.

B HekoTOphIX BapuaHTax peaju3aniuu R’ npexncrasisiet coboit H, Ci.¢ anxun, Cs.1o
nuKJoanku, 4-10-unennsiii rerepounkinoankui, Ce 1o apui-Ci4 ankmn uian Cs.jo HUKIOATKUI-
C14 anxui.

B HEeKOTOpBIX BapUaHTax pear3aliuu R’ npencrasiisieT coboi Cy_g aKuI.

B HexOTOpBIX BapHaHTax peaju3anuu R’ MPECTABJISET COOON METHIL.

B HekoTopbIX BapuaHTax peanusawun R npencrasmser coboii (peHu, HeobA3aTeNbHO
3aMeleHHbIH 1, 2 unm 3 3aMecTuTeNnsiMy, He3aBHCHMO BBIOpPAHHBIMU U3 R™.

B HEexOTOpBIX BapHaHTax peanu3anuu R’ MPeACTaBIISIET CO00M 5-10-uneHHbIH
rerepoapui, HeoOs3aTeIbHO 3aMEIIeHHbIH 1, 2 uiK 3 3aMeCTUTENSIMU, HE3aBUCUMO
BHIOpaHHbIMH 13 R™.

B HeKkoTOpBIX BapUaHTaxX peajr3aliu R’ MPeCTaBIIsIeT COOON MUPUANI, HeOOs3aTeTbHO
3aMeleHHbIH 1, 2 unm 3 3aMecTUTeNnsiMH, He3aBUCHMO BBIOPAHHBIMU U3 R,

B HEexOTOpBIX BapHaHTax peanu3anuu R’ MPEACTaBIISIET COOOM MUPUTHIL

B HexoTOpbIX BapuaHTax peajuzaluu R u RIS, KaXIIbIil He3aBHCUMO, BbIOpaHbI U3 H,
ranoreHa, Cy.¢ ankuna, Cy ¢ ankenuna, C, ¢ ankuanna, Cy ¢ ranoankuna, Ce 19 apuna, Cs o
HUKJIOANIKIIIA, S-10-unennoro rerepoapuna, 4-10-anennoro rerepounknoankmia, CN, NO,,
OR™, SR™, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R™, OC(O)NR“R™, NR“R®,
NR“C(O)R™, NRZC(0O)OR*, NRZC(O)NR“R®, C(=NR*)R™, C(=NR*)NR“R®,
NRSC(=NR®)NR®R®, NR®S(0)R™, NRS(0),R™, NR“S(0),NR“R®, S(O)R™,
S(O)NR“R®, S(0),R™ 1 S(0),NR“R®, rze kaxmpiii ykasauusiii Cy_¢ anxui, Ca.q ankerun, Cog
ankuau, Ce.10 apui, Cs.jp uukinoankui, S-10-uneHHsiii rerepoapui u 4-10-dneHHbII
reTePOLMKIIOATKII HEOOs3aTENbHO 3amelieH 1, 2, 3, 4 win 5 3aMeCTUTENSIMU, HE3aBHCUMO

1
BhIOpaHHbME 13 R,
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B HekoTOphIX BapuaHTax peajn3aiuu R" u ng, Ka’KIIbIil He3aBHCUMO, BbIOpaHbI U3 H,
ranorena, Ci.¢ ankuna, Co¢ ankenmna, Co ankununa, Cye ranoankuna, Ce 10 apuna, Cs.io
UKIoankmia, S-10-4ieHnoro rerepoapuna, 4-10-unennoro rerepounknoankuia u CN, roe
Kkaxabiid ykazanabiid C.¢ anmkun, Co g ankenmn, Cy amkunami, Ce 1o apui, Cs.jo DUKIOATKAT, S-
10-uneHHbIH reTepoapui U 4-10-4eHHbIN reTepOLUKIOATKIIT He00s3aTeNbHO 3aMeltieH 1, 2, 3,
4 w5 3aMeCTUTENISIMK, HE3aBUCUMO BIOPAHHBIMH U3 R,

B HexoTOpbIX BapuaHTax peanuzaluuu R u RIS, KaXIbIil HE3aBHCUMO, BbIOpaHbI U3 H,
rajoreHa, Ci_¢ ankuna, C,.¢ ankennna, C,.¢ ankununa u Cj_g TaoanKuia, rae Kakabli
ykazanHblii C ankui, Cog ankenu, Co ¢ ankuHUI HeoOs13aTenbHO 3amerteH 1, 2, 3, 4 win 5
3aMECTUTEISIMU, HE3aBUCHMO BBIOPAHHBIMU U3 R'®,

B HekoTOphIX BapuaHTax peain3alnu R" u R, kaxubiit He3aBHCHMO, BbIOpanbl 13 H u
C1.6 ayIKuia.

B HekoTOpHIX BapuaHTax peanusauun R'7 npencrasusier coboit H.

B HexoTOpBIX BapuaHTax peannsanuu R npexacrasisier codoi H.

B HekoTOpBIX BapHaHTax peanu3anuy oda R uR" npeacTasisAoT coboit H.

B HEKOTOpBIX BapHaHTaxX pean3anuu oda R uR"™ npeacTaBisiioT coboit Ci.g aTKuIIL

B HexoTOpbIX BapuaHTax peajuzaluuu R' uR" Bmecre ¢ YIIE€POAHBIM aTOMOM, K
KOTOPOMY OHH MPHUCOEANHEHBI, 00pa3yroT C3.7 LUKIIOATKHUIL.

B HexoTOpbIX BapuaHTax peajuzaluu R*u R3, KQXKIbIH He3aBUCHMO, BhIOpaHbI U3 H,
CN, C(O)NRCRd u C 7 anmkuna, rae ykasansabiii Cj 7 amkui HeoOs3aTenbHOo 3amerneH 1, 2 wim 3
3aMECTHTEJISIMH, He3aBHCHMO BHIOPaHHBIME 13 ranorena, OR?, CN, NRR® u C(O)NRR".

B HexOoTOpBIX BapuaHTax peajn3aluy Kaxabli U3 R*uR’ npexcrasisier codoi H.

B HeKOTOpBIX BapHaHTax peaanu3anuy KaKabli U3 R',R*uR’ npexncrasisier codoit H.

B HEKOTOpBIX BapHaHTax peannu3aliy KaKAblil U3 R', R*, R’, R uR" MIPEACTABIISAET
coboit H.

B HEeKOTOpBIX BapHaHTax peanu3alnuu R*, R? R® R u R® kaxupiit He3aBHCHMO,
BbIOpanbl 13 H, ranorena, Ci¢ ankuna, C, ¢ ankenuna, C, ¢ anmkunmna, Cy_g ranoankuna, Ce 19
apuna, Cs_jo qukjoankuia, 5S-10-uneHHoro rerepoapuia, 4-10-4JeHHOro reTepOLUKIOANKIIIA,
CN, OR*, SR*, C(O)R"', C(O)NR®'R", C(0)OR™, OC(O)R"", OC(O)NR'R?', NR*'R?,
NR!C(O)R", NR'C(O)OR?, NR®'C(O)NR*'RY, C(=NR*)R"!, C(=NR°)NR*'RY,
NR®'C(=NR*)NR*'R?, NR*'S(O)R"", NR"'S(0),R"', NR*'S(0),NR*'R", S(O)R"",
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S(O)NRClel, S(O)ZRbl u S(O)gNRClel, rae Kakabid ykasanabid C.¢ amkui, Co ankenut, Cog
ankunui, Ce 10 apui, Cs.jp uukioankui, S-10-uneHHbil rerepoapud u 4-10-uneHHbIi
reTepOIMKIIOATKUIT Heo0s3aTebHO 3aMelteH 1, 2, 3, 4 wiu S 3aMecTUTeNsIMH, He3aBUCHUMO
BbIOpaHHbIME U3 raynoreHa, Ci¢ ankuna, Cy ¢ ankenuna, Cy ¢ ankunuia, Ci¢ ramoankuia, CN,
NO,, OR*, SR*, C(O)R", C(O)NR*'R", C(0)OR*', OC(O)R"", OC(O)NR*'R?,
C(=ENROHNRYRY, NRC(=NRHNRRY, NR'RY, NRE'C(O)R”!, NR'C(O)ORY,
NR'C(O)NRRY, NR'S(O)R”!, NR*!S(0),R"!, NR®'S(0),NR*'R¥, S(O)R®!, S(O)NR*'RY,
S(0)R" u S(0),NR“'R*,

B HexoTOpBIX BapuaHTax peajn3aluy 10 MEHbLIEH Mepe OIUH U3 R*, R’,R®, R uR®
oTin4eH ot H.

B HekoTOphIX BapuaHTax peaju3alii 0 MEHbIIEH Mepe IBa U3 R*, R’ R®, R" uR®
OTJUYHBI OT H.

B HexOTOpBIX BapHaHTax peaju3anuu R*, R’ R®, R” u R®, kaxuplii He3aBHCHMO,
BbiOpanbl U3 H, ranorena, Ci.¢ ankuna, Cy.¢ ranoankuna, CN u OR™.

B HexOoTOpBIX BapuaHTax peajln3anuu R*, R, R®, R u R®, kasxnpiit HE3aBUCUMO,
BBIOpaHb! 13 H, rajoreHa u MeTokcH.

B HeKkoTOpBIX BapuaHTax peaau3anuu 0da R’ uR’ MPEICTABIISIIOT COOOM METOKCH, a R*,
R°u Rg, KaKIbIii He3aBUCUMO, BbIOpaHbl u3 H 1 rajoreHa.

B HekoTOpbIX BapuaHTax peanusauun R* npencrasnser co6oii ranoren, R npexcrasnsier
co00if METOKCH, R® npezncrasisier codoit H, R’ MPEACTaBIIsIeT COOON METOKCH, H R
Ipe/ICTaBIIIET COOOM TaioreH.

B nexortopbix BapuanTax peammsawan R0, R', R R, R R R™ u R", xaxnpiit
He3aBUCHMO, BbiOpaHbl 3 H, ranorena, Cy_¢ ankuna, C, ¢ ankenuna, C, ¢ ankuamna, Ci¢
ranoankmna, Ce 19 apuna, Cs.jo nukmoankuna, S-10-4ieHHoro rerepoapuia, 4-10-uneHHOTr0O
rerepormkoankina, CN, NO,, OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR*, OC(O)R™,
OC(O)NR“R®, NR®R®, NR®C(O)R", NR®C(O)OR*, NR“C(O)NR“R®, C(=NR®)R",
C(=NR)NRZR®, NRC(=NR®)NR“R®, NRS(O)R”, NR*S(0),R>, NR*S(0),NR* R,
S(O)R", S(O)NR“R®, S(0),R™ u S(O)ZNRC3Rd3; rae Kakabiil ykazaHubiid Cy g ankmi, Cog
ankenun, Ca.¢ anmkuami, Ce.10 apui, Cs.1o quKI0ATKUN, 5-10-unenHbIil rerepoapun u 4-10-
YJICHHBIA TeTEPOLMKIIOATKIIT HE00s3aTeNbHO 3aMelteH 1, 2, 3, 4 wiu 5 3aMecTuTessiMH,

10a
HE3aBUCHUMO BbI6paHHbIMI/I R
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B HekoTOphIX BapuaHTax peajn3aiuu R"u R13, Ka’KIIbIil He3aBHCUMO, BbIOpaHbI U3 H,
ranorena, Ci.¢ ankuna, Co¢ ankenmna, Co ankununa, Cy¢ ranoankuna, Ce 10 apuna, Cs.io
nukinoankuna, S-10-uneraHoro rerepoapuia, 3-10-unennoro rerepounkioankuia, CN, NO,,
OR™, SR™, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R", OC(O)NR“R™, NR“R®,
NR“C(O)R™, NRPC(0O)OR®, NRZC(O)NR®R®, C(=NR**)R™, C(=NR*)NR“R®,
NR®C(=NR“)NR“R®, NR®S(0)R”, NRS(0),R™, NR®S(0),NR*R®, S(O)R™,
S(O)NRC3Rd3, S(O)zRb3 ua S(O)ZNRC3Rd3, rre Kaxaplii ykazanubii C.¢ anmkui, Co ankenu, Cog
ankuann, Ce 10 apun, Cs_jo mukoankui, 5S-10-uneHnsiil rerepoapui u 3-10-uneHHbIH
reTepOLIMKIIOATKIIT HeoOs3aTeNbHO 3ametteH 1, 2, 3, 4 uiu 5 3aMecTUTeNs MU, HE3aBUCUMO
BbiOpanHEbME 13 R,

B HekoTOphIX BapuaHTax peain3alnu R"™ u R", kaxubiit He3aBHCHMO, BbIOpaHbI U3 H,
ranoreHa, C¢ ankuna, C,.¢ ankenmna, C, ankununa, Cy¢ ranoankumna, Ce 19 apuna, Cs_jo
nukioankuna, S-10-uneraHoro rerepoapuia, 4-10-unennoro rerepounkioankuia, CN, NOo,
OR™, SR™, C(O)R™, C(O)NR“R®, C(0)OR™, OC(O)R"™, OC(O)NR“R™, NR“R®,
NR“C(O)R™, NRPC(0O)OR®, NR®C(O)NR®R®, C(=NR**)R”, C(=NR*)NR“R®,
NR“C(=NRZ)NR®R®, NR“S(0)R™, NRZS(0),R™, NR“S(0),NR“R®, S(O)R",
S(O)NRC3Rd3, S(O)ZRb3 u S(O)ZNRC3Rd3, rre Kaxapiid ykazanabii Ci.¢ anmkui, Co ankenu, Cog
ankuann, Ce 10 apun, Cs.jo quKIoaIKui, S-10-uneHnbiil rerepoapui u 4-10-uneHHbIN
reTepOLIMKIIOATKII He00s3aTeNbHO 3amelieH 1, 2, 3, 4 wiu 5 3aMecTUTENs MU, HE3aBUCUMO
BbiOpanHbME 13 R,

B HEexOTOpBIX BapHaHTax peanu3anuu R uR" Bmecre ¢ YIJIEPOAHBIM aTOMOM, K
KOTOPOMY OHH MPHUCOEANHEHBI, 00pa3yIoT 3-, 4-, 5-, 6- WK 7-4IEHHYIO LUKIOATKUIbHYIO
rpymmy, HeoOs3aTeNIbHO 3aMeeHHYIO 1, 2 UiTh 3 3aMeCTUTENISIMU, HE3aBUCHMO BHIOPAHHBIMH 3
Cy?, C.¢ ankuia, Cy_¢ ranoankuna, raorena, CN, OR®, SR*, C(O)R™, C(O)NR“R®,
C(0)OR™, OC(O)R™, OC(O)NRR®, NR“R®, NR®C(0)R", NR“’C(O)NR“R®,
NR®C(O)OR™, C(=NR®)NR“R®, NR®C(=NR“)NR“R®, S(O)R™, S(O)NR“R®, S(O).R",
NR%S(0),R™, NRZS(0),NR“R® 1 S(0),NR“R®, rne ykaszauubiii Cy.¢ alKu1 HeOGS3aTeIbHO
3aMereH 1, 2 wim 3 3aMeCTUTENSIMHU, HE3aBUCUMO BHIOPAHHBIMU U3 Cyz, rajoreHa, CN, OR®,
SR®, C(0)R™, C(O)NR®R®, C(0)OR™, OC(O)R™, OC(O)NRR™, NR“R®, NR®C(O)R",
NR“C(O)NR®R®, NRZC(O)OR®, C(=NR®)NR*R*, NR“C(=NR**)NR“R®, S(O)R”,
S(O)NR“R®, S(0),R™, NR**S(0),R™, NR“S(0),NR“R® 1 S(0),NR“R®.
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12 13
B HekoTophix Bapuantax peaiusanuu R~ u R™° BMecTe ¢ yriaepogHbiM aTOMOM, K

KOTOPOMY OHH MPHUCOEANHEHBI, 00pa3yIoT 3-, 4-, 5-, 6- WK 7-4IEHHYIO LUKJIOATKUIBHYIO

rpynmy.

B nexoTopeIX BapuaHTax peanuszauuu coenuHenue umeer @opmyay I, I wm IV:

R7

R7
RS R8 6
o R R® o
: PN 1
R N w RS N~ Sw
R4 R3 4
Z X R* 3
T I TR T e
AN N S /
R™N° R SN Z
1T T
R7
RS R8
o}
R5 N)I\W 1
R
R4 R3
/
2
R | \/N

v

B HEKOTOPBIX BapHaHTaX pCajnu3aliu COCAUHCHUE UMECT cDOpMy.]'Iy 1I.

B HekoTOpBIX BapuaHTax peanu3aluy, B KOTOPbIX coenuHeHne umeer @opmyny I, W

npencrasmser co6oii NR? wm CR'R'®,

B HEKOTOpPBIX BapUaHTax peaju3alyy, B KOTOPbIX coenuHenne umeer @opmyay 11, W

npexncrasisier coboit NR’.

B HexoTOpBIX BapuaHTax peajd3aluy, B KOTOPbIX coeauHenue umeer @opmyiny I, W

- 17p 18
npezncrasisieT codboit CR'R™.

B HexoTOpBIX BapuaHTax peanusanuy, B KOTOPbIX coeanHenue umeetr @opmyay 1L, X

. ~pls
npezncrasisier codoit CR™.
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B HEexOTOpBIX BapHaHTax peaju3alti, B KOTOPbIX coenuHeHue nmeer @opmyay II, X
npexcrasisier codoi CH.

B HekoTOphIX BapuaHTax peaanu3ainu R" npencrasisier codoit H umu 5-10-4neHHbIiI
reTepoapui, HeoOs3aTebHO 3amMenieHHbIH C1 ¢ ATKIIOM.

B HexoTOpBIX BapuaHTax peanus3anuu RY npexncrasisier coboit H, Ci.¢ ankmn, Ce.19 apu,
Cs.10 umkmoankui, S5-10-uneHHsiid rerepoapud, 4-10-uanennbrii rerepounknoankmt, CN wn
C(O)NRC3Rd3, rae kaxapii ykasanabiid Ci.¢ anmkui, Ce 1o apui, Cs.jo UUKIOATKUN, S-10-uneHHbIH
rerepoapui v 4-10-4eHHbII reTepOoIUKIOaNKIIT HeoOs3aTeNbHO 3amelneH 1, 2, 3, 4 wim 5
3aMeCTUTEIISIMU, HE3aBUCHMO BBIOPAHHBIMH U3 Cyz, ranoreHa, Ci.¢ ankuna, Co¢ ankenuna, Co.g
ankunmna, C ranoankuna, CN, NO,, OR”, SR, C(O)R™, C(O)NRR™, C(O)OR™,
OC(O)R™, OC(O)NRZR®, C(=NRP)NR“R®, NR®C(=NR*)NR“R®, NR“R®, NR®C(O)R",
NR“C(0)OR®, NR®C(O)NR“R®, NR“S(0)R™, NR“S(0),R”, NR“S(0),NR“R®, S(O)R",
S(O)NRCBR‘B, S(O)ZRb3 u S(O)zNR°3Rd3, rae Kaxabii ykazaHHbid Ci.g amkui, Co.¢ ankeHun u Co.
¢ AIIKUHUJI HeoOs3aTeNIbHO 3aMelleH 1, 2 v 3 3aMecTUTeNsIMU, He3aBICUMO BbIOPaHHBIMH U3
Cy?, ranorena, CN, NO,, OR®, SR®, C(O)R™, C(O)NRR®, C(O)OR*, OC(O)R™,
OC(O)NR®R®, C(=NR®)NR“R®¥, NRC(=NR*)NR“R®¥, NR“R*, NR“C(O)R”,
NR“C(0)OR®, NR®C(O)NR“R®, NR“S(0)R™, NR“S(0),R”, NR“S(0),NR“R®, S(O)R™,
S(O)NR“R®, S(0),R™ 1 S(0),NR“R®.

B HekoTOphIX BapuaHTax peajn3anuu R" npexncrasisier codoit H, Ce 19 apuin, Cs.q
LUKJI0ANKuI, 5-10-unenHslil rerepoapui, 4-10-unenHslil rerepounknoankui, CN nim
C(O)NR°3Rd3, rae kakapiid ykasaaabiid Ce.19 apu, Cs.jo nuknoankwt, S-10-4ieHHbId reTepoapui
U 4-10-uJIeHHBII reTepOLMKIIOATKII HeoOs3aTeIbHO 3amereH 1, 2, 3, 4 uiu 5 3aMecTuTeNsiMu,
HE3aBUCHMO BBIOPAHHBIMU 3 Cyz, rajnorena, C_¢ ankuna, C,_¢ ankenmna, C,¢ ankunamia, Ci¢g
ranoankmia, CN, NO,, OR™, SR™, C(O)R™, C(O)NR“R®, C(O)OR™, OC(O)R”,
OC(O)NR®R®, C(=NR*)NR“R¥, NRC(=NR*)NR“R®¥, NR“R®, NR®C(O)R”,
NR®C(0)OR®, NR“C(O)NR“R®, NR“S(O)R™, NR“S(0),R”, NR“S(0),NR“R®, S(O)R™,
S(O)NRC3Rd3, S(O)ZRb3 “u S(O)ZNRC3Rd3, rrae Kaxapii ykasanubiii C¢ ankun, Co ankeHmn u C,.
¢ AIKUHUJT HeoOsI3aTeNbHO 3aMelleH 1, 2 iy 3 3aMecTUTEN MU, HEe3aBUCUMO BBIOPaHHBIMH U3
Cy?, ranorena, CN, NO,, OR*, SR®, C(O)R™, C(O)NR“R®, C(O)OR*, OC(O)R™,
OC(O)NR®R®, C(=NR*)NR“R¥, NR®C(=NR*)NR“R®¥, NR“R®, NR®C(O)R”,
NR®C(0)OR®, NRZC(O)NR“R®, NR“S(O)R™, NR“S(0),R”, NR“S(0),NR“R®¥, S(O)R™,
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S(O)NR“R®, S(0),R™ u S(0),NR“R®.
B HexoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeauHenue umeetr @opmyiy II, R
npencrasnsieT codoit H, Cg 19 apun, Cs 1o ukiaoankun, 5-10-uneHHblit rerepoapui, 3-10-

C3Rd3

wyneHHbli rerepounkioankmi, CN wim C(O)NR , Tie kaxxabiil ykazanHblil Ce 19 apun, Cs.po

LUKJI0ANKWUI, 5-10-4neHHslii rerepoapui u 3-10-uneHHbII reTepoLUKIOaIKII HE00A3aTeIbHO
3amereH 1, 2, 3, 4 wiu 5 3aMecTUTENsIMH, HE3aBUCUMO BhIOPAHHBIMH K3 R0,

B HexoTOpBIX BapuaHTax peajns3aluy, B KOTOPbIX coeauHenue umeetr @opmyiy II, R
npencrasisieT codoit H, Ce 19 apuin, Cs.jp umknoankui, S-10-uneHHsiii rerepoapui, 4-10-
yieHHbIH rerepounkioankui, CN min C(O)NRCSR‘B, rae Kaxkabii ykazanabiid Ce.10 apm, Cs-qo
LUKJIOANKWUI, 5-10-4neHHslii rerepoapui U 4-10-ueHHbII reTepoLUKIOaIKII HE00A3aTeIbHO
3amelneH 1, 2, 3, 4 wiu 5 3aMecTUTENSIMH, HE3aBHCUMO BhIOPAHHBIMU K3 R0,

B HexoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeauHenue umeer @opmyay II, R
npencrasisieT codoit H, metun, stun, GpeHnt, mupa3oau, MUIMePUIHHILL,

terparuaponupuaramwi, CN umn C(O)NR , TJIe KQXKIbIH YKa3aHHBIN METHII, STHII, (eHIT,

MHPa30JII, MUIEPUINHUI U TETParuIpONUpUINHII HeoOs3aTeIbHO 3aMelteH 1, 2 mnu 3

35,d3
“R* u C.¢ ankumna, HeoOs3aTeILHO

3aMEeCTHTEJISIMHU, HE3aBUCHMO BBIOPAHHBIMU H3 Cyz, NR
3aMeleHHOro rpymmoi OR™.

B HekoTOpBIX BapuaHTax peaju3ally, B KOTOPbIX coenuHeHne umeer @opmyay 11, R"
npexacrasisier codoi H, ¢hennn, nupaszonmn, nunepuannm, rerparuaponupuauani, CN mmu
C(O)NRC3Rd3, r7e KaKAbIM YKa3aHHBIH (GeHWI, TUPa30JIiI, TUIEPUIUHIIT U
TETPAruaAPONUPUINHIIT HEOOSI3aTEIbHO 3aMeleH 1, 2 iu 3 3aMeCTUTENISIMH, HE3aBUCUMO
BoibpannbiMi 13 Cy” 1 Cg aNKuIIa, HeOOA3aTENBHO 3aMeLeHHOro rpymoii OR™.

B HekoTOpBIX BapHaHTax peaan3aluy, B KOTOPBIX coenuHeHne nMmeet @opmyny 11, R
npexacrasisier codoit H, (4-metnnnunepasus- 1-wn)dennn, 1-merun-1H-nmupasonmn, 1-(2-
ruapokcudyTIN)- 1 H-nupazonui, merunamunaokapOonw, nuaso, 1-merun-1,2,3,6-
TETPArHAPONUPUINHN, 1-MEeTHINMUNIEPHANH-4-1JI, AUMeTHIaMUHOKapOoHn, (3-
T'HAPOKCHA3ETUINH- | -niT)kapOoHWI, (3-rUIpOKCUITUPPONUANH-1-nin)kapOonu, (4-
MeTUIINHIepa3nuH- 1 -nin)kapOOHWI, IUKIONPONUIAMUHOKapOOHU, (3-1IMaHONUPPOIUANH-1-
wi)kapOoHnu, (3-rugpokcununepunut-1-un)kapoonun, Terparunpo-2H-nupan-4-un, (4-
MeTuinunepasus- 1 -nin)kapoonun, Mmopdonus-4-unkapborun uim (4,4-nudropnunepuans-1-

YT)KapOOHIT.
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B HEexOTOpBIX BapuaHTax peanu3alyy, B KOTOPbIX coenuHeHne nMmeer @opmyay 11, R"
npexcrasisier codoii H, (4-mernnnunepasus- 1-mn)pennn, 1-merun-1H-nupasonmn, 1-(2-
ruapokcuyTHN)- 1 H-nmupazonun, metunamuHokapOonw, nuaxo, 1-merun-1,2,3,6-
TeTParuAPONUPUANHII, 1-MeTHIMUnepunuH-4-1i, AUMeTIIaMUHOKapOorud, (3-
T'UAPOKCHA3ETUINH- | -nin)kapOoHuI, (3-ruapOKCUNUPPOIUANH-1-1in)kapOonun, (4-
METHITUIIEpa3UH- | 1) KapOOHI, [IMKJIONPONMUIAMHUHOKAPOOH!, (3 -LIMaHOTUPPOIUIUH- 1 -
v1)KapOoHMI 1K (3 -rUAPOKCHITUIIEPUINH- 1 -1iT)KapOOHMIL.

B HekoTOpBIX BapuaHTax peaju3alny, B KOTOPbIX coenuHeHne uMmeer @opmyay 11, R"
npexcrasisier codoi H, (4-mernnnunepasus- 1-wn)dennn, 1-mernn-1H-nmupasonmn, 1-(2-
ruapokcudTIN)- | H-nupazonun, merunamunaokapOonw, uano, 1-merun-1,2,3,6-
TETPArHAPONTUPUINHNN, 1-MeTHINMUNEPUANH-4-1JI, AUMETHIaMUHOKapOoHm, (3-
T'HAPOKCHA3ETUINH- | -niT)kapOoHWI, (3-rUIpOKCUITUPPONUANH- 1 -ni)kapOonu, (4-
METIITUIEePa3UH- | -11)kapOOHII, IIMKJIONPONHIAMHHOKAPOOHW, (3-LIUaHOMUPPONUANH-1-
win)kapOonun, (3-rugpokcununepuaut-1-uin)kapoonmi, Mmopdonus-4-unmeru, (4-
MeTWINUIepa3suH- 1 -ui)MeTn, 4-3TUnunepasus-1-mimern, 4-(2-ruipoKCUITUI) TUNEePa3HH-
1-mn]mMeTnn, HMAHOATUIIIUIIEPA3UHIIIMETUII, [IMAHONUIIEPUINHIIIMETII,
LIHAHOMUPPOIHANHUIMETI, (1-MeTunnunepuanH-4-un)aMuHoOMeTHI, (TeTparuapodypan-3-
wiamuHo)MeTw1, | H-umunaszon-1-unmerun, 1H-mupazon-1-unmerun, (1-metun-1H-nmupazon-4-
WJT)METHWII, 2-TIHPUINH-2-WIBTHI, 2-MOPQOIHH-4- 3T, 2-(IU3THIIAMUHO )3 THIL, 2-(3-
¢dropazerunuH-1-un)atui, 2-(3-MeTOKCHa3eTHANH- 1-11)3Tud1, (4-3THiImunepa3uH- 1-ui)MeTu,
3-(DUMeTHIIAMIHO )TUPPOTHIUH- | -t |MeTni1, 2-(4-3>Trununepasus- 1-wmn)stu, 2-(4-
MeTWINHIepasuH- 1 -3, (MUpUanH-3-wiokcn)MeTu, (2-okconupuans- 1(2H)-mm)mernn, (3-
uaHoaseTuaAnH- 1 -uwi)metwn, (3-gropazernaus-1-un)mernn uin (3-ruIpoKCua3eTuaAnH- 1-
YUT)METHIL.

B HexOoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeauHenue umeetr @opmyiy II, R
npeacTaBiisieT codoi MopdonuH-4-unmern, (4-MeTHInunepasuH- 1-ui)meTu, 4-
STUINHIEPA3UH- 1 -1T)MeTH, (4-MeTunnumnepasus- 1-m)metnd, 4-(2-rugpoKCU3THI)THITepa3HH-
1-mn|MeTnn, HUaHOATUINUIIEPA3UHUIMETUII, [IMAHONUIIEPUIUHIIIMETHL,
HAHOMUPPOIHANHUIMETI, (| -MeTnnnunepuanH-4-mn)aMuHoMe T, (TeTparuapodypan-3-
wiamuHo)MeT, 1H-umunason-1-unmerun, 1H-nupazon-1-unmerun, (1-metwn- 1H-nupazon-4-

WI)METHI, 2-TTUPUAUH-2-UIBTUI, 2-MOPPONUH-4-UIATHN, 2-(AMATUIAMUHO)ITH, 2-(3-
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dropazerunun-1-uwn)sTin, 2-(3-MeToKCHa3eTHINH- 1 -H)3THJL, (4-3THIITUIepasuH- 1 -u)MeTu,
3-(IUMeTHIIAMIHO ) TUPPOTIUANH- | - ui|MeTni nnu 2-(4-3Tunnunepasus- 1-mn)stu, 2-(4-
METHIUIEePA3UH- | -WT)3TUIL.

B HexoTOpBIX BapuaHTax peannsaluy, B KOTOPBIX coequHenue umeer @opmyay 11, R
npexacTasiser codoi MmopdonuH-4-unmern, (4-MeTunnunepasuH- 1-um)merun, 4-
STWINHIEPA3HH- | -WT)MeTH, (4-MeTunnumnepasus- 1-mi)Metu, 4-(2-ruipoKCUITHII) THITepa3HH-
1-unmMeTni, HUaHOATUIIUIIEPA3UHUIMETII, [IUAHONUNIEPUAUHUIMETHIL,
nuaHonupponuauHmwMeTun, 1H-umunazon-1-wmmerun, 1H-mupazon-1-unmerwn, (1-metwmn-1H-
nupaszon-4-um)mern, (4-3THinunepasus- 1 - wn)MeT win 3-(JUMeTHIAMIHO ) THPPOIUANH- 1 -
WJI|MeTHUJI.

B HexoTOpBIX BapHaHTax peanu3ally, B KOTOPbIX coenuHeHne nMmeer @opmyay 11, R"
npeacTaBiseT co00N 2-MUPUANH-2-UISTHI, 2-MOPGONUH-4-WIdTHI, 2-(IU3TUIIAMUHO)STHII, 2-
(3-propazeruaun- 1-un)atun, 2-(3-MeToKCHazeTHIuH- 1-1n)3Tu, 2-(4-3Trunnunepasut-1-
YUT)3THIT WK 2-(4-MeTHInuIepasuH- 1 - i )3 THiL.

B HEKOTOpPBIX BapUaHTax peaju3alnuu R npexacrasinser codoi Cj_¢ anmku,
HeoOs13aTeNIbHO 3aMeIeHHbIH 1, 2 nin 3 3aMeCTUTeNsIMU, He3aBUCUMO BBIOPAHHBIMU 3 Cyz,
NR“R® u C).¢ ankuna, HeoGA3aTeIbHO 3aMELICHHOTO rpymnmnou OR®.

B HekoTOpHIX BapuanTax peamnsaunu R ' npencrasiser coGoii C s ankui,
HeoOs13aTeNIbHO 3aMeIeHHbIH 4-7-4IeHHBIM IeTePOUKIIOAKIIIOM, IIe YKa3aHHBIN 4-7-4JIeHHbIN
reTepOLMKIIOANKUI HeoOsI3aTeIbHO 3aMellleH 1, 2 UK 3 3aMeCTUTENSIMH, HE3aBUCHMO
BbIOpaHHbIMH U3 ranoreHa, Ci.¢ ankuna, Ci¢ rajgoankuna, CN, OR®, C(O)Rbs, C(O)NRCSRdS,
C(O)OR™, OC(O)R™, NR®R® u NR®C(O)R"™.

B HekoTOpBIX BapuaHTax peau3aluy, B KOTOPbIX coenuHeHne umeer @opmyay 11, R"
npezncrapisieT codoit Cy_g ankui, HeoOs3aTeIbHO 3aMeIEHHbIN 4-7-4IeHHBIM
reTepOLUKIIOATKHUIIOM, I'7Iey Ka3aHHBIH 4-7-4IeHHBIN reTepOoLKIIOANKII BEIOpaH U3
MOp(hOIMHMIA, THITEPA3HHIIIA, TUITEPUANHIIIA, THPPOIUANHILIA, TeTparuapodypasuia u
a3eTHAMHUIIA, ¥ TIPU 3TOM YKa3aHHBIN 4-7-4JIeHHBIH TeTepOLIUKIIOANKHUI Heo0s3aTeIbHO
3amenieH 1, 2 win 3 3aMecTUTENSIMU, He3aBUCUMO BhIOpaHHBIMU U3 rajioreHa, Ci ¢ ankwmna, Cig
ranoankuna, CN, OR™, C(O)R", C(OINR“R®, C(O)OR™, OC(O)R”, NR“R® u NR®C(O)R"™.

B HexoTOpBIX BapuaHTax peanu3auuu R? u R® Bmecte ¢ atTomom N, Kk KOTOpOMY OHU

NPUCOEANHEHBI, 00Pa3yIOT 4-, 5-, 6- WK 7-4JIEHHYIO T'eTePOLUKIIOANKIIBHYIO TPYIIITY,
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Heo0s3aTeNbHO 3aMeleHHYO 1, 2 WK 3 3aMeCTUTENSIMHU, He3aBUCUMO BbIOpaHHbIME 13 Ci.¢
ankuia, Ci¢ rajgoankuia, rajoresa, CN, OR™ u NR“R%,

B HEexOTOpBIX BapHaHTax peaju3anuu Cy2 BBIOpaH U3 4-7-4JIEHHOTO
reTepOLMKIIOAIKIIIA, He0OsI3aTeIbHO 3aMEeLIeHHOTO 1, 2 Win 3 3aMeCTUTENSIMU, He3aBHCUMO
BbIOpaHHbIMH U3 raynoreHa, Ci¢ ankuna, Cog ankenuna, Co ankuauia, Ci ramoankuia, CN,
NO,, OR®, SR®, C(O)R™, C(O)NR“R®, C(O)OR®, OC(O)R™, OC(O)NR“R®, NR“R®,
NR®C(O)R™, NRPC(0O)OR®, NRPC(O)NR®RY, C(=NR*)R, C(=NR*)NR“RY,
NR®C(=NR*)NR“R®, NR“S(0)R"’, NR’S(0),R", NR“S(0),NR“R®, S(O)R",
S(O)NR“R®, S(0),R" u S(0),NR“R®.

B HexOTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeauHenue umeetr @opmyiy II, R
npezncraBisieT codoit H.

B HexoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeauHenue umeetr @opmyiny II, R
otnuueH oT H.

B HexoTOpBIX BapuaHTax peanusaluy, B KOTOPbIX coeauHeHne umeetr @opmyiy II, R u
ng, KaKIbII He3aBHUCUMO, BbiOpaHbl u3 H, ranorena, C,¢ ankuna, C, ¢ ankenuna, Cy ¢ aNKHUHUNA,
C.¢ ranoankuna, Ce 10 apuna, Cs_jo mukiIoankuia, S-10-unenHoro rerepoapunia, 4-10-4ieHHOTO
rerepormkoankina, CN, NO,, OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR*, OC(O)R™,
OC(O)NR®R®, NR®R®, NR®C(0)R”, NRC(O)OR®, NR“C(O)NR“R®, C(=NR*)R",
C(=NR)NRZR®E, NRC(=NR®)NR“R®, NRS(O)R®, NRS(0),R%, NRS(0),NR*R®,
S(O)R™, S(O)NRR®, S(0),R™ 1 S(0),NR“R®, rne kasxnpiii ykasauusiii C. ankun, Ca.g
ankenmn, Ca.¢ anmkuamn, Ce.10 apun, Cs.1o mukaoankui, S-10-anenHblil rerepoapun u 4-10-
YJIEHHBIH TeTEPOLMKIIOATKIIT He00s3aTeNbHO 3aMelteH 1, 2, 3, 4 wiu 5 3aMecTuTessiMu,
HE3aBUCHMO BBIOPAHHBIMU 3 R

B HekoTOpBIX BapHaHTax peanu3alyy, B KOTOPbIX coenuHeHne nMmeer @opmyay 11, R u
ng, Kbl He3aBHUCUMO, BbiOpaHbl u3 H, ranorena, Ci¢ ankuna, Co¢ ankenuna, Co¢ aIKHHUNA,
C1.¢ ranoankuna, Ce.10 apuna, Cs_jo mukiaoankuia, S-10-unenHoro rerepoapunia, 4-10-4ieHHOTO
rereporukioankuia u CN, rae xaxasiii ykazanubiil Ci ankui, Co ankenm, Cy ¢ ankunmi, Ceq.
10 apui, Cs.jo LUKIOANKII, S-10-uneHHslil rerepoapui U 4-10-ujaeHHbINH FreTepOLUKI0ATKIIT
HeoOs3aTeNbHO 3aMeneH 1, 2, 3, 4 wiu 5 3aMecTUTeNsIMH, HE3aBUCUMO BhIOPAHHBIMHU U3 R!%

B HexOoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeauHenue umeetr @opmyiy II, R u

18 .
R, kakaeiii He3aBUCUMO, BbIOpaHbl U3 H, ranorena, C ¢ ankuna, C, ¢ ankenuna, C, ¢ aJKUHIIA
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u Cj ranoankuna, rue kaxaeiid ykasanabiid Ci.¢ anmkmi, Co¢ ankeHu, Ca.¢ aTKUHIIT
HeoOs13aTeNbHO 3aMeteH 1, 2, 3, 4 win 5 3aMeCcTUTENsIMU, HE3aBHCUMO BBIOPAHHBIMHU U3 R'%,

B HekoTOphIX BapuaHTax peau3aiuy, B KOTOPbIX coenuHenne nmeet @opmyny 11, oda
R7uR'" NpeacTaBIsitOT co0oit C.¢ aTKuUII.

B HekoTOpBIX BapUaHTax peaju3aliy, B KOTOPbIX coenuHeHne nmeet @opmyay II, oda
R uR'® npencrasisor coGoii MeTHIL.

B HexoTOpBIX BapuaHTax peajns3aluy, B KOTOPbIX coeauHenue umeetr @opmyiy II, R u
ng, KaKIbIii He3aBUCUMO, BbIOpaHbl n3 H 1 ramoreHa.

B HexoTOpBIX BapuaHTax peanus3aluy, B KOTOPbIX coequHeHue umeer @opmyay II, R
npezncrasisier codoit H.

B HekoTOphIX BapuaHTax peaju3aiiy, B KOTOPbIX coenuHeHue nmeetr @opmyny 11, R"
npezncrasisier codoit H.

B HexoTOphIX BapuaHTax peain3aiuy, B KOTOPbIX coenuHenne nmeet @opmyny 11, oba
R'7 uR'® npencrasmusor coboii H.

B HexoTOpBIX BapuaHTax peanuzauuu R' uR" Bmecre ¢ YIJIEPOAHBIM aTOMOM, K
KOTOPOMY OHH MPUCOEANHEHBI, 00pa3yIoT 3-, 4-, 5-, 6- UM 7-WICHHYIO LHUKIOATKHIBHYIO
rpynmny uiau 4-, 5-, 6- uin 7-4JIeHHYI0 reTepOLUKIIOATIKUIBHYIO TPYIIY, KaXAas U3 KOTOPBIX
HeoOs13aTeNbHO 3aMelneHa 1, 2 Ui 3 3aMeCTHTeNsIMU, HE3aBUCHMO BbIOPAHHBIMH H3 Cyz, Cis
ankuna, Cy ranoankuna, ranorera, CN, OR®, SR, C(O)R™, C(O)NR™R®, C(O)OR®,
OC(O)R™, OC(O)NR“R®, NR“R®, NR®C(O)R", NR®C(O)NR“ R, NR®’C(O)OR",
C(=NR“)NRZR®, NR®C(=NR“)NR“R®, S(O)R™, S(O)NR“R®, S(0),R”, NR“S(0),R"™,
NR%S(0),NR“R® 1 S(0).NR“R®, rne ykazauusiit C1 ankun Heobs3aTebHO 3aMeltes 1, 2
WM 3 3aMeCTUTEJISIMH, HE3aBUCUMO BBIOPAaHHBIMH U3 Cyz, rajorera, CN, OR*, SR*, C(O)RbS,
C(O)NR“R®, C(0)OR™, OC(0)R”, OC(O)NR“R®, NR“R¥, NR“C(O)R",
NR“C(O)NR®R®, NRZC(O)OR®, C(=NR®)NR“R*, NRZC(=NR*)NR“R®, S(O)R”,
S(O)NR“R®, S(0),R™, NR**S(0),R™, NR“S(0),NR“R® 1 S(0),NR“R®.

B HexoTOpbIX BapuaHTax peajuzaluu R' uR" Bmecre ¢ YII€POAHBIM aTOMOM, K
KOTOPOMY OHH MPHUCOEANHEHBI, 00pa3yIoT 3-, 4-, 5-, 6- WK 7-4ICHHYIO LUKJIOATKUIBHYIO
rpynmy.

B HekoTopbix BapuanTax peanmsauun R'7 u R'™ BMecte ¢ yrneponssiv atomom, k

KOTOPOMY OHH MPUCOEANHEHBI, 00Pa3YIOT HUKIOOYTHIOBYO MJIH UKJIOTEHTHJIOBYO TPYIITY.
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B HekoTOphIX BapuaHTax peajn3aiuu R" uR" Bmecre ¢ YIIEPOAHBIM aTOMOM, K
KOTOPOMY OHH MPHUCOEANHEHBI, 00pa3yIoT 4-, 5-, 6- WM 7-4JICHHYIO reTePOLHKIOATKHIbHYIO
TPyIIy, HeOOs3aTeIbHO 3aMELIeHHYIO 1, 2 win 3 3aMeCTUTENSIMH, HE3aBUCUMO BBIOPAHHBIMU U3
Cy?, Cy.¢ ankuna, Cy_¢ ranoankuia, ranoresa, CN, OR®, SR, C(O)R™, C(O)NR“R®,
C(0)OR™, OC(O)R™, OC(O)NRR®, NR“R®, NR®C(0)R", NR“’C(O)NR“R®,
NR“C(0)OR®, C(=NR®)NR“R®, NRZC(=NR*)NR“R®, S(O)R”, S(O)NR*R®, S(0),R™,
NR%S(0),R™, NRZS(0),NR“R® 1 S(0),NR“R®, rne ykaszauubiii Cy.¢ alKu1 HeOGA3aTeIbHO
3amenieH 1, 2 wim 3 3aMecTUTENSIMHU, HE3aBUCUMO BHIOPAHHBIMU U3 Cyz, rajorera, CN, OR®,
SR®, C(O)R™, C(O)NR“R™, C(O)OR™, OC(O)R™, OC(O)NR“R®, NR“R®, NRC(O)R",
NR“C(O)NR®R®, NRZC(O)OR®, C(=NR®)NR“R*, NR“C(=NR*)NR“*R*, S(O)R”,
S(O)NR“R®, S(0),R™, NR**S(0),R", NR“S(0),NR“R® 1 S(0),NR“R®.

B HexoTOpbIX BapuaHTax peajuzaluuu R' uR" Bmecre ¢ YIIE€POAHBIM aTOMOM, K
KOTOPOMY OHM IPUCOEAMHEHBI, 00pa3yIoT 4-, 5-, 6- WK 7-4JIeHHYIO ITeTepOLUKIIOANKIIBHYIO
rpymnimy, HeoOsi3aTenbHO 3aMerneHHYI0 Ci.¢ aTKHUIIOM.

B HexoTOpBIX BapuaHTax peanuzauuu R' uR" Bmecre ¢ YIJIEPOAHBIM aTOMOM, K
KOTOPOMY OHH IPUCOEANHEHBI, 00pa3yIOT 4-, 5-, 6- WK 7-4JIEHHYIO T'eTepOLUKIOANTKHIBHYIO
rpymnmy.

B HekoTOphIx BapuanTax peanusaun R'7 i R'® BMecte ¢ yrieponssimM aToMoM, K
KOTOPOMY OHH IPUCOEANHEHBI, 00Pa3yIOT TeTParuapoONupaHOBOe KOJIBLO WiH N-
METIITUIIEPUAMHOBOE KOJIBLIO.

B HexoTOpBIX BapuaHTax peanu3aluy coenuHenne nmeer Gopmyany Ila:

R7
R® R8
(0)
J]\ Rg
R5 N N~
R4
7 \
| R1 0
™
N
N H
IIa.

B HEKOTOpBIX BapHaHTax peanusanuu coenuHerne nmeet @opmyiy Ilb:
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\
N

IIb.

B HexoTOpBIX BapHaHTax peanu3aluu coenuHeHne nmeer Gopmyany 111

B HexoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coenuHenue umeer @opmyay 111 Z
npencrasisier codboit CH.

B HexoTOpBIX BapHaHTax peajn3aluy, B KOTOPbIX coenuHeHne umeer @opmyany I Y
npescTaBsieT co0oi S.

B HEeKOTOpBIX BapHaHTax peaju3ally, B KOTOPbIX coenuHeHne nmeer @opmyay 111, R"
npezncrasisieT codoit H.

B HekoTOpBIX BapHaHTax peajausanuu coennHenue nmeer @opmyny Illa:

R7
R R8
O
)I\ Rg
RS N N~
4
R F S
| R10
N
N
IIla.

B HexoTOpBIX BapHaHTax peanusanuu coennHerne nmeetr @opmyiy IIb:
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R7
RS R8
0O
A e
R5 N N~
4
R Z N
| \> R11
A
N
N H
IIIb.

B HexoTOpBIX BapHaHTax peanu3aluy coenuHeHne nmeer Gopmyny IV.

B HekoTOphIX BapuaHTax peajiu3aluu R BoiOpan u3 H, C;¢ ankuna, Ce 10 apuna, Cs.io
UKIoankmia, S-10-aneHnoro rerepoapuina, 4-10-anennoro rerepounkinoankuia u CN, roe
kaxabiid ykazanabiid C.¢ anmkun, Ce 10 apudt, Cs_jo MUKI0ATKUI, 5-10-4neHHbIi reTepoaput u 4-
10-4neHHBII reTepOLMKIIOAKUIT HEOOSI3aTeNIbHO 3aMellieH 1, 2 uimu 3 3aMeCTUTEISIMH,
HE3aBHCUMO BhIOpaHHBIMHI 13 R,

B HexOoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coenuHenue umeer @opmyiny IV, R"
npencrasinsieT codoit H, Cy¢ anxun, 3-10-unenHblit rerepounknoankui uid CN; roe Kakabii
ykasaHHblil Cy¢ ankui u 3-10-4IeHHbIH reTepOLUKIOATKUI HeoOs3aTebHO 3amelieH 1, 2, 3, 4
WK 5 3aMECTUTENSIMU, He3aBUCHMO BbIOpaHHAMHU U3 R,

B HexOTOpBIX BapuaHTax peaju3aluy, B KOTOPbIX coenuHeHne nmeetr @opmyny IV, R"
npexncrasisieT codboit H, Cy¢ ankwun, 4-10-unennslil rerepounkioankui ui CN; rae Kakabii
ykasaHHbIi C¢ aaKui U 4-10-4JIeHHbIH reTepOLUMKIOaTKUI HeoOs3aTenbHO 3amelneH 1, 2, 3, 4
WK 5 3aMeCTUTEISIMU, He3aBUCHMO BBIOpAHHAMH U3 R'%

B HEKOTOpPBIX BapUaHTax peaju3alyy, B KOTOPLIX coequHeHne umeer @opmyiy 1V, R
npexcrasisier codoi H, merun, 1-mernnnumnepuannmi, CN, HaHOMETWI HITH 2-TUAPOKCUITHIL

B HexOTOpBIX BapuaHTax peaJd3aluy, B KOTOPbIX coeauHenne umeetr Popmyiy IV, R"
npezcraBiseT codoit H.

B HexoTOpBIX BapuaHTax peajnu3aluy, B KOTOPbIX coeAnHeHne umeetr @opmyiny IV, R"
npencTasisieT coool GeHm, HeoOs3aTeNTbHO 3aMEIICHHBIN 1, 2 HTH 3 3aMECTHTEIISIMH,

10a

HE3aBHCHUMO BBIOpaHHBIMH U3 R ™.

14 o
B HekoTOpbIX BapuaHTax peanusanuu R npencrasisier coboit penmn, HeoOs3aTenbHO
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3amemieHHpIi rpymmoii R'™,
14 .
B HekoTophIxX BapuaHTax peaiusanuu R~ npencrasisier codoit (4-3Tunnunepasus-1-
win)pennn.

B HexoTOpBIX BapuaHTax peanusanuu coeauHenue umeetr @opmyny IVa:

R7
R® R8
o)
)k Rg
R® N™ N7 g
R4
7 N\
|
™
N
N™H
IVa.

B HekOTOpBIX BapHaHTax peanusaluu coeanHeHne nmeer @opmyay IVb:

R7
RS R8
i
R% N 0 R14
R4

e
[ n
X

N

N
N H
IVb.

B HexoTOpBIX BapuaHTax peanusanuu coeguHeHue umeetr @opmyiy V:

R7
R® R8
)cj)\
R® N W R12 R13
R4 R3

R2 / | nQ
X
N

R1

I=z
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B HekoTOphIX BapuaHTax peagu3aiiy, B KOTOPbIX coenuneHue nmeetr @opmyny V, W
npencrasisier coboii NR’.

B HeKOTOpBIX BapUaHTax peajn3aliy, B KOTOPbIX coequHeHne nmeetr @opmyiy V, R’
npeznctasisieT codboit H, Ci.¢ ankun, Cs o tuknoanku, 3-10-uneHuspiii rereporukioanki, Ce 1o
apun, Ce.10 apun-Ci4 ankun i Cs.jo nukynoankui-C 4 alKWI, TPU 3TOM KaKIbIH
HeoOs13aTeNbHO 3aMelneH 1, 2 uimu 3 3aMeCTUTENSIMU, HE3aBUCHMO BbIOPAHHBIMH M3 R*

B HexoTOpBIX BapuaHTax pealns3aluy, B KOTOPBIX coeauHenue umeetr @opmyiny V, R’
npencrasisieT coboit H, Ci¢ ankwmn, Cs.jo nuknoankud, 3-10-wieHHbiid rereporukioankii, Ce. 1o
apun-Ci 4 anxun wn Cs_jp uukinoankui-Cy 4 alTKHL

B HexoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeAuHeHue umeetr @opmyiny V, R’
npencrasisieT co0oit Ce 10 apuin-Ci_4 aKuiI, HeoOsI3aTeNIbHO 3aMeleHHbIi 1, 2, 3, 4 wiun 5
3aMECTUTECIISIMU, HC3aBUCUMO BbI6paHHbIMI/I u3 Rga.

B HeKOTOpBIX BapUaHTax peajn3aliy, B KOTOPbIX coequHeHne nmeetr @opmyiy V, R’
npencTaBisieT codoi OeH3u, HeoOs3aTeIbHO 3aMeIeHHbIH 1, 2 Ui 3 3aMEeCTUTENSIMH,
HE3aBHCHUMO BBIOPAaHHBIMH U3 R™,

B HexoTOphIX BapuaHTax pean3aiuy, B KOTOPbIX coennHeHne nMeer @opmyny V, R’
npencTaBisieT codol GeH, HeoOs3aTeNbHO 3aMEIIeHHbIH 1, 2 WK 3 3aMECTUTENISIMH,
HE3aBUCUMO BbIOPAHHBIMH U3 R

B HexoTOpBIX BapHaHTax peaju3alky, B KOTOPbIX COeNUHEeHNE nMeeT Popmyity V, R’
npexncrasisieT coboit H, Ci.¢ ankmn, Cs.jo uuknoanku, 4-10-unenHbiii rereporukioankii, Ce. 1o
apun-Ci 4 ankun unu Cs_jo muknoankun-Cy 4 anKuj,

B HexoTOpBIX BapHaHTax peaju3alyy, B KOTOPbIX coenuHeHne umeetr @opmyny V, R’
npencrasiisieT co0oi Cs-jo HUKJIOATKUIL.

B HexoTOphIX BapuaHTax pean3aliy, B KOTOPbIX coennHeHne nMeetr @opmyny V, R’
npesacTaBIsieT COOOH MUKIOOYTHII.

B HEKOTOPBIX BapuaHTax peajn3alny, B KOTOPbIX coeanHeHne nmeer @opmyny V, R’
npexacrasisieT codoit Ci_¢ amKm.

B HexOoTOpBIX BapuaHTax peajln3anuu R’ npeAcTaBiIsAeT COO0H METHIL, 3THIL,

LIKJIOTIPOITIJI, IUKJIOMPOMUIMETHI, HUKIOOyTHII, 3-hTOopdeHrIMeTII Hh 4-XJ10p-2-



47

bTopdenu.

B HexOoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeAnHEeHHe uMmeeT Popmyiy V, R’
IpeACTaBIsseT COOOU METHII, STUI, [IMKJIOTPOIII FJTH LIUKJIOMPOTHIMETHIT.

B HexoTOpBIX BapuaHTax pealnu3aluy, B KOTOPbIX cOeAuHEeHHe uMmeeT Popmyny V, R’
Ipe/CTaBIIsAeT COOON METHUIIL.

B HekoTOphIX BapuaHTax peaau3aliy, B KOTOPhIX coenuHeHue nmeetr @opmyny V, R*u
R3, Kbl He3aBHCUMO, BbiOpanbl u3 H, CN, C(O)NRCRGl u Cy; ankuna, rae ykasanubiii C;
AJIKIJT HeOOs13aTeNIbHO 3aMeleH 1, 2 uiu 3 3aMeCTUTENISIMH, HE3aBUCUMO BHIOPAHHBIMH U3
ranorena, OR®, CN, NR°R® u C(O)NRR".

B HeKOTOpBIX BapUaHTax peajn3aliy, B KOTOPbIX coequHerne numeer @opmyny V, oba
R* u R? npencrasisitor coboii H.

B HekoTOpBIX BapUaHTax peajr3alii, B KOTOPbIX coequHenne umeetr @opmyiy V, oda
R* u R® npencrasusior coboii H.

B HekoTOphIX BapuaHTax peaynsaliy, B KOTOPbIX coennHeHne nMeetr Popmyny V,
KaXKIbIi Rl, R*uR? npexncrasisier coboit H.

B HEeKOTOpBIX BapHaHTax peasn3aluy, B KOTOPbIX COeNUHEeHNe nMeeT Popmyny V, R,
R>,R% R u Rg, KaXKIbIil He3aBUCUMO, BbiOpaHbl u3 H, ranorena, Ci.¢ ankuna, Cj_¢ rajoankunia,
CN u OR*.

B HexoTOpBIX BapuaHTax pealnu3aliy, B KOTOPbIX coeAnHeHne nMmeeT Popmyny V, R,
R’ , R6, R'u RS, KaXKZIbIil HE3aBUCUMO, BbIOpaHbl U3 H, rajioreHa u METOKCH.

B HEKOTOpBIX BapHaHTaxX peau3aliy, B KOTOPbIX coenuHeHne nmeer @opmyny V, oda
RuR’ MPEJCTABIISIIOT COOOM METOKCH, a R4, Ru RS, KKIbIH HE3aBUCUMO, BbIOpaHbl U3 H u
raJloreHa.

B HEexOTOpBIX BapHaHTax peaju3alty, B KOTOPbIX COeNUHEHHE nMeeT Popmyity V, R*
NpeACTaBsieT COOOH rajores, R’ NpeACTaBIsieT COOOH METOKCH, R® npencrasisier codoii H, R’
npexcrasisier coboii MeTokcH, a R® mpencrasisier co6oii raores.

B HexoTOphIX BapuaHTax peajusaiiy, B KOTOpbIX coequHeHue umeetr @opmyny V, Q
OTCYTCTBYET.

B HexoTOphIX BapuaHTax pean3alnny, B KOTOPbIX coenunenne numeer @opmyny V, Q
npencrasmsier coboii O, NR'® wm CR'*R'.

12
B HexoTOpBIX BapHaHTax peaju3ally, B KOTOPbIX coennHeHne nmeer @opmyny V, R u
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RB, KaKIbIi He3aBUCUMO, BbiOpaHbl u3 H, ranorena, Ci¢ ankuna, Co¢ ankenuna, Cy.¢ aNKUHUIA,
C1.¢ ranoankuna, Ce 10 apuna, Cs_jo LukiIoankuia, S-10-unenHoro rerepoapuna, 3-10-4ieHHOro
retepormknoankuna, CN, NO,, OR™, SR, C(O)R™, C(O)NRR®, C(O)OR™, OC(O)R”,
OC(O)NR“R®, NR“R™, NR®C(O)R", NR®C(O)OR™, NR®C(O)NR“R®, C(=NR*)R",
C(=NR“)NRZR®, NRC(=NR®)NR“R¥, NRS(0O)R™, NR*S(0),R™, NR“S(0),NR“R®,
S(O)R™, S(O)NRZR®, S(0),R™ 1 S(0),NR“R®¥; rue kaxapiii ykasaunbiii Ci. ankun, Co.g
ankenun, Cy.¢ ankuami, Ce.10 aput, Cs_jo HUKI0ATKUN, 5-10-unenHbIil rerepoapuin u 3-10-
YJICHHBIN TeTEePOLIMKIIOATKUI Heo0s3aTeNIbHO 3aMellieH 1, 2, 3, 4 uiu 5 3aMecTUTeNs MUY,
HE3aBHCHUMO BBIOPAaHHBIMH U3 R

B HexOTOpBIX BapuaHTax peaji3aliuy, B KOTOPbIX COeAUHEHHE uMeeT Popmyity V, R u
R" , KaKIblii He3aBUCUMO, BoiOpaHbl 3 H, ranorena, Ci¢ ankuna, C,.¢ ankenuna, C, ¢ aTKUHUINA,
C.¢ ranoankuna, Ce 10 apuna, Cs_jo mukioankuia, S-10-unenHoro rerepoapuna, 4-10-4ieHHOTrO
retepormknoankuna, CN, NO2, OR™, SR, C(O)R™, C(O)NRR®, C(O)OR™, OC(O)R”,
OC(O)NR“R®, NR“R™, NR®C(O)R", NR®C(O)OR™, NR®C(0)NR“R®, C(=NR*)R",
C(=NR)NRZR®, NRC(=NR®)NR“R®, NRS(0)R™, NR*S(0),R™, NR“S(0),NR“ R,
S(O)R™, S(O)NR“R®, S(0),R™ 1 S(0),NR“R®, rne kaxupiit ykasanusiii C . ankun, Co.g
ankenun, Co ankuami, Ce-10 apuit, Cs-1o HUKI0ATKUN, 5-10-unenHblil rerepoapui u 4-10-
YJICHHBIN TeTEePOLIMKIIOATKUI Heo0s3aTeNIbHO 3aMellleH 1, 2, 3, 4 uiu 5 3aMecTUTeNs MY,
HE3aBHCHUMO BBIOPAaHHBIMH U3 R,

B HexoTOpBIX BapuaHTax peajn3aluy, B KOTOPbIX coeAuHeHue umeer Popmyiy V, R u
R" Bmecre ¢ yIJIEPOIHBIM ATOMOM, K KOTOPOMY OHH IPUCOEIUHEHBI, 00pa3ytoT 3-, 4-, 5-, 6- win
7-4JI€HHYIO0 LIUKJIOAJKUIIBHYIO TPYIITY UIIH 4-, 5-, 6- WK 7-4JI€HHYIO FeTepOLUKIOATKUIIBHYIO
TPy, KaKAas U3 KOTOPBIX He0Os3aTeNbHO 3aMeleHa 1, 2 uin 3 3aMeCTUTEINISIMH, He3aBUCHMO
BbIOPaHHBIMU U3 Cyz, Ci¢ ankuina, Cy_g rayoankuia, rajorena, CN, OR®, SR®, C(O)Rb3 ,
C(O)NR®R®, C(0)OR™, OC(O)R™, OC(O)NRZR®, NR“R¥, NR®C(O)R"”,
NR“C(O)NR“R®, NRZC(O)OR®, C(=NR®)NR“R*, NR“C(=NR*)NR“*R*, S(O)R”,
S(O)NR®R®, S(0),R™, NRZS(0),R™, NRZS(0),NR“R® 1 S(0),NR“R®, rne ykasanusiit C¢
AJIKIJT HeoOsI13aTeNIbHO 3aMelieH 1, 2 uiu 3 3aMeCTUTENISIMH, HE3aBUCUMO BHIOPAHHBIMH U3 Cyz,
ranorena, CN, OR™, SR®, C(O)R™, C(O)NRR¥, C(0)OR™, OC(O)R™, OC(O)NR“R®,
NR“R®, NR®C(O)R”, NR®C(O)NR“R®, NR“C(O)OR®, C(=NR®)NR“R®,
NR®C(=NR*)NR“R¥, S(O)R™, S(O)NRZR®, S(0),R™, NR®S(0),R", NR”S(0),NR“R® u
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S(0),NR“R®.

B HexkoTOpBIX BapuaHTax peanu3aluy, B KOTOPbIX coenuHeHue uMeetr @opmyny V, R u
R" Bmecre ¢ YTJIEPOIHBIM aTOMOM, K KOTOPOMY OHH MPUCOEIUHEHBI, 00pa3yioT 3-, 4-, 5-, 6- wnu
7-4JIeHHYIO [IUKJIOAJIKWIbHYIO TPYIIIY.

B HeKOTOpBIX BapUaHTax peajn3aliy, B KOTOPbIX coequHenne nmeetr @opmyiy V, oda
R' u R" npencrasisor coGoii H.

B HexoTOphIX BapuaHTax peajusaliy, B KOTOPBIX coequHeHne nmeetr @opmyiy V,
kaxasii R, R?, R u R" npencrasmnsier coboii H.

B HexoTOpbIX BapuaHTax peaju3aluy, B KOTOPBIX coennHeHue umeetr @opmyny V, n
paseH 1.

B HekoTOphIX BapuaHTax peajusaliy, B KOTOPbIX coenuHeHue numeer @opmyiy V, n
paseH 1, a Q oTcyTCTBYeT.

B HexoTOpBIX BapuaHTax peaju3aluy, B KOTOPbIX coenuHeHne nmeer Popmyny V, n
paseH 0.

B HeKOTOpBIX BapHaHTax peanu3aluy coeanHeHne nmeer @opmyiy Va:

R7
R R8
o)
)I\ Rg
RS N N~
R4
/
| o
X
N
N H
Va.

B HeKOoTOpBIX BapHaHTax peajn3alun coequHeHne nMeer @opmyny Vb:



R7
R R8
(0
)I\ Rg
5 7~
R I, N N R12 R13
/
| o)
N
N
N H
Vb.

JIOTIOJTHUTENBHO CIENyeT MOHUMATh, YTO HEKOTOPbIE OCOOEHHOCTH HACTOSIILIETO
N300peTeHuUs], KOTOPBIE JUIsl SICHOCTH OIUCAHBI B KOHTEKCTE OTAEbHBIX BAPUAHTOB PeaH3aluu
I/1306peTeHI/I$I, TAK¥XKE€ MOT'yT 6I>ITb NpeACTaBJICHBI B BUAEC KOM6I/IH3,L[I/II/I B COCTaB€ OOHOI'O
BapHaHTa peanuzaunu uzodperenus. 1M HaoO0poOT, pa3nyuHbie 0COOEHHOCTH HACTOSIIETO
I/1306peTeHI/I${, KOTOPBIC JIs1 KPATKOCTHU ONIMCAHbI B KOHTCKCTE OAHOI'O BapuaHTa p€aiu3aliiu
N300pPETEeHNUs, TAK)KE MOTYT ObITh MPEACTABJICHBI 10 OTACIBHOCTH HITH B JIFO0O0H MOAXOAsIIen
MOIKOMOWHAITNH.

B pasnuuHbIX MecTaX HACTOSIIIETO OMUCAHMS 3AMECTUTENIN COETMHEHUN HACTOSIIIETO
n300pETEeHUsI OMMUCAHBI B TPYIINAX WM B TUANAa30HaX. B 4acTHOCTH, MOAPA3yMEBAETCS, YTO
HacTosIIIee N300peTeHNe BKIIOYAeT KAXKAYIO U JFOOYI0 HHANBHAYAIBHYIO MOJKOMOMHALIHIO
YJIEHOB TAKMX IPyIN U auana3oHoB. Hanpumep, Tepmun «C ¢ aIkum noapasyMmeBaerT, B
YaCTHOCTH, UHIUBHUIYaJbHOE OMMCcCaHue MeTuina, 3Tuia, Cs ankuna, Cy ankuna, Cs ankumna u Cg
aJNKUIIA.

B pasnuuHbIX MeCTaX HACTOSIILIETO OMUCAHMS OMICAHBI PA3IMYHbIC APUJIBHBIE,
reTepoapuiIbHbIE, IUKIOATKIIBHBIC H FeTePOIMKIIOATKIIIbHBIE KObLia. Eciy He yka3aHo MHOE,
TO 3TH KOJIbLIA MOTYT OBbITh MPUCOEIUHEHBI K OCTATBHON YaCTH MOJIEKYJIBI Y JIFOOOTO KOJBLEBOTO
YJIeHa, HACKOJIbKO JIOIMYCKAETCsl BAJIGHTHOCTRIO. Hanpumep, TEpMUH «ITMPUAMHOBOE KOJIBIIOY
MOJKET OTHOCUTBCS K MUPUANH-2-UIBHOMY, TUPUANH-3-UIBHOMY WM MUPUAUH-4-UIBHOMY
KOJIbLLY.

TepmuH «n-4eHHBIIY», TIe N TPEACTABISET COOOU eNIoe YUCIIO, OOBIYHO OIHCHIBAET
KOJIMYECTBO aTOMOB, 00Pa3yIOLIUX KOJIbIIO, BO (hparMeHTe, rae KOJUIeCTBO aTOMOB,

oOpa3yrouux KoJibllo, paBHO n. Hampumep, nunepuauHuI npeacTaBisier codoi mpumep 6-
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YJIEHHOTO eTePOLIMKINYECKOrO KOJIbLIA, MUPA30JIMII MIPEACTABISET COOOMH MpUMep S-4JIeHHOTO
reTepoapuIbHOrO KOJbLA, MTUPUAMI MPEACTABISIET COOOM MpuMep 6-4JIEHHOTO TeTepOoapUuIbHOTO
KoJbIa, u 1,2,3.4-terparuaponadranus npencrapiser codoit nmpumep 10-dneHHOM
LUKJIOATKUIBHOU TPYMIIBL

JList COeMUHEHM HACTOSLIETrO N300PETEHHs, B KOTOPBIX IEPEMEHHbIC BO3HUKAIOT OoJiee
OJTHOTO pa3a, Kakaasi IepeMeHHasi MOXKeT ObITh Pa3InYHbIM (PparMEHTOM, HE3AaBUCHMO
BbIOpPaHHBIM U3 TPYIIIbL, ONpeaeNsoIeli 5Ty nepeMennyo. Hanpumep, eciu onrcaHna
CTPYKTypa, UMEIOIIasi IBE rPymibl R, KOTOpbIE OMTHOBPEMEHHO HAXOATCS B OJTHOM U TOM KE
COEIMHEeHUH, TO 3TH JBE FPYyMIbl R MOryT nmpeacTaBisiTh coOOH pasindHbie (YparMeHThl,
HE3aBUCUMO BbIOpPAHHBIE M3 TPYIIIIbL, ONMpeaeeHHoM s R.

I1pu KCTONB30BaHUH B HACTOSILIEM TOKYMEHTE, BhIpaKEHHE «HEOOsI3aTeIbHO
3aMEIIEHHbBIN) 03HAYAeT HE3aMEIEHHBIN WU 3aMEeIIeHHbIHN.

IIpu ncnonb30BaHWU B HACTOSIIIEM IOKYMEHTE, TEPMHUH «3aMEILICHHBIN» 03HAYAET, YTO
aTOM BOJIOPOZIa 3aMEHEH HeBOJIOPOAHOM rpymnmoi. Crexyer moOHNMAaTh, YTO 3aMeIleHne Y
JAHHOTO aTOMa OTPaHNYE€HO BaJIEHTHOCTBIO.

ITpu ncronb30BaHUHU B HACTOAIIEM TOKyMeHTe, TepMHH «Cij», I7ie 1 1 j IPeCTaBISIOT
co00ii Leble YUCIIa, UCTIOIb3YEMbIN B COYETAHUU C XUMUYECKON IPynmnoi, 000o3HavaeT
JUara30H KOJIMYECTBA YIJIEPOAHBIX aTOMOB B XUMUYECKOU TPYIIIE, TAE 1-] OMPEAEISIOT 3TOT
nuana3oH. Hampumep, C; ¢ ankuin OTHOCUTCS K alTKWITbHOM rpyrie, umerotnedt 1, 2, 3, 4, 5 uam 6
YIJIEPOAHBIX aTOMOB.

Hcnonb3yemblii B HACTOSIIEM JTOKYMEHTE TEPMHUH «aJIKHI», YIOTPeOsieMblii OTAENbHO
WM B KOMOWHAIIMH B IPYTUMU TEPMUHAMHE, OTHOCHTCSI K HACBILIIEHHOHN YTJIEBOIOPOIHOMN
TPyIIe, KOTOPasi MOXKET OBbITh MPSIMOM HJTH Pa3BETBICHHON. B HEKOTOpBIX BapHaHTax
peau3aluy alKuibHas rpynna conepxkut ot 1 go 7, ot 1 no 6, or 1 o 4 unu ot 1 g0 3
YIJIEPOIHBIX aTOMOB. [IprMepb! aJIKIIIbHBIX (PPAarMEHTOB BKJIFOYAIOT, HO HE OIPAaHHYHBASICh
STUM, XUMHUYECKHE TPYIIIbI, TAKHE KAK METUJI, STHJI, H-IPOTTUJI, H30MPOIIJI, H-OyTHII, U300y THI,
emop-0yTun, mpem-0yTui, H-IEHTH, 2-MeTui-1-0ytun, 3-nmentun, H-rekcu, 1,2,2-
TPUMETUJITIPOTIHJI, H-TE€NTHII K TOMY NOJO0HBIE. B HEKOTOPBIX BapuaHTax peain3aluu
AJIKUJIbHAS TPYIINA MPEACTaBJIsIeT COOOM METHUIT, STUJ HITH TIPOTTHJL.

Hcnonb3yemblii B HACTOSIIIEM JOKYMEHTE TEPMUH «AJKEHII», YIOTPeOIsieMbIit

OTAEJHHO WM B KOMOUHALIUY C IPYTHMMH TEPMHUHAMH, OTHOCUTCS K aJIKWJIBHOW TPYIIIIE,
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UMEIOLIHH OJTHY WJIH OoJiee ABOMHBIX YIIIepOI-YIJIEPOAHBIX CBsi3el. B HEKOTOpBIX BapraHTax
pean3alny alKeHWIbHAs TPymna COnepKUT OT 2 10 6 uiu oT 2 10 4 yriiepoOAHbIX aTOMOB.
IIpumepsl aJKEeHWIBHBIX TPy BKIKYAIOT, HO HE OrPAaHUYNBAsACh 3TUM, 3T€HUI, H-IIPONEHUII,
W30TIPONCHUII, H-OyTEeHWI, 6MOop-0yTEHIIT K TOMY NMOJOOHBIE.

Hcnonp3yemblii B HACTOSIIEM JOKYMEHTE TEPMUH «aJKUHUID, YIOTPeOsieMbIi
OTZEJBHO WM B KOMOWHAIMH C APYTHMH TEPMHHAMHU, OTHOCUTCS K JIKUJIBHOH TPYIIIE,
UMEIOLINI OJTHY MJIH OoJiee TPOWHBIX YIIIePOA-yIIepOAHbIX cBsizell. [IpruMeps! alKMHUIBHBIX
IPYII BKJIKOYAIOT, HO HE OTPAaHUYMBAACh 3TUM, STHHWJI, IPONUH- -1, IPONUH-2-Ul U TOMY
nonoOHble. B HEKOTOPBIX BapHaHTax pean3aliy alKUHIUIBHBIN (pparMeHT conepskuT ot 2 10 6
WU OT 2 10 4 yIJIEpOIHbIX aTOMOB.

IIpyu uCroNb30BaHUH B HACTOALIEM JOKYMEHTE, TEPMUH «TaJio» WK «TaJOreH»,
yrnoTpeOsieMbli OTAENbHO WIIH B KOMOMHALIMY C APYTHMMHU TEPMHUHAMH, BKIIOUaeT GTop, XJIop,
OpoM u #on. B HEKOTOPBIX BapuaHTax peau3aiiy rajored npeacrasisier codboi F umu Cl.

IIpu nconb30BaHUM B HACTOSIIIEM JOKYMEHTE, TEPMUH «TaJIOANKUI», YIOTPeOIsseMblit
OTAENbHO WM B KOMOMHAIIUY C IPYTUMHU TEPMUHAMHU, OTHOCHUTCS K aJIKUJIbHOM IpyIIIE,
MMEIOIIEeH 3aMECTHTENHN raJIOr€HHBIX AaTOMOB JI0 MOJTHOH BaJICHTHOCTH, KOTOPBIE MOTYT OBITh
OJMHAKOBBIMU UJIM PA3JIMYHBIMU. B HEKOTOpBIX BapUAHTAX PeAIU3aLUU AaTOMBbI FaJIOreHa
IPEACTABIAIOT COOOM aTOMBI (pTOpa. B HEKOTOPBIX BapHaHTax peanu3aluy alKUIbHAS rPyMIa
umeeT oT 1 10 6 unu ot 1 10 4 yrneponHbsix atoMoB. [IpuMeps! ra0alKuIbHBIX TPYIII
Brito4aroT CF3, CoFs, CHF,, CCl;, CHCl,, C,Cls 1 Tomy nogo0Hbie.

ITpu BCHoNb30BaHUH B HACTOSILIIEM JJOKYMEHTE, TEPMHH «AJIKOKCHY, YIIOTPeOIseMblil
OTAENBbHO WM B KOMOMHALIMY C APYTHMH TEPMUHAMH, OTHOCHUTCS K rpynine ¢Gopmysl -O-amKu.
ITpuMeps! aJKOKCU-TPYII BKIFOYAIOT METOKCH, 3TOKCH, IPOMOKCH (HAanpuMep, H-TIPONIOKCH U
M30MPOMOKCH), TPET-OyTOKCH ¥ TOMY MOJO0HBIE. B HEKOTOPBIX BapHaHTaX peann3aluu
aJIKWIbHAs rpyIa uMeet oT 1 10 6 unu ot 1 10 4 yriepoaHbIX aTOMOB.

IIpyu ucrnonb30BaHUM B HACTOALIEM JOKYMEHTE, TEPMUH «TaJIOAJIKOKCIY,
yrnoTpeOIsieMblil OTAENbHO WM B KOMOWHALIMY C APYTHMHU TEPMHUHAMH, OTHOCUTCS K TPyIIIIe
dopmytel -O-(ranoankuia). B HEKOTOPBIX BapUaHTaX peajH3aliy aJKHIbHAS TPyIa HMeeT OT 1
10 6 win ot 1 10 4 yriiepomHbIX aToMOB. [IpuMep ranoankoKCH-IPYIIIBI IPEICTaBIsSET COOOH -
OCFs.

[Tpu UCTIONB30BAHUH B HACTOSIIIEM JOKYMEHTE, TEPMUH aAMUHOY, YIIOTPeOIIsieMblii
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OTACJIbHO WUJIHU B KOM6I/IHaL[I/II/I C APyruMHU TEPpMUHAMU, OTHOCHUTCA K NHz.

IIpu ucoNb30BaHUM B HACTOSIIEM TIOKYMEHTE, TEPMUH «AJIKHJIAMUHOY, YIIOTPeOIsieMbIi
OTAENBHO WM B KOMOUHALIUY C IPYTMMH TEPMHUHAMH, OTHOCUTCS K TPYIIIe
dopmyiiel -NH(ankuia). B HEKOTOpBIX BapuaHTax peain3aluy ajKHIaMHHO-TPYIINa uMeeT ot |
10 6 wnu oT 1 10 4 yrnepogHbIx aTOMOB. 1IpuMeph! alKMIIaMUHO-TPYIIIT BKIKOYAKOT
METHUJIAMUHO, STHJIAMHIHO, POMMIAMUHO (HAanpuMep, H-MPOMMIAMHHO M H30MPOMIJIAMHHO) U
TOMY MOJJOOHBIE.

IIpu ucnonp30BaHUM B HACTOSILIIEM JOKYMEHTE, TEPMUH «AUATIKUIAMUHOY,
yrnoTpeOIsieMblil OTAENBHO MM B KOMOWHALIMY C APYTHMHU TEPMHHAMH, OTHOCUTCS K TPYIIIIe
bopmyiel -N(ankun),. [Ipumepbl TUANTKUIAMUHO-TPYII BKIOYAOT JUMETUIIAMHHO,
AUSTUIAMHUHO, TUIPOMMIAMHHO (HarpuMep, TU(H-IIPOIUI)aMHUHO U TU(M30TIPOITHI)aMUHO) 1
TOMY HOI[O6HI>IC. B HEKOTOPBIX BApHUAHTAX peaIn3alii KaXXAasa aJIKUJIbHAs IpyIirna HE3aBUCUMO
umeer oT 1 10 6 vnm oT 1 10 4 yriepogHbIX aTOMOB.

[Ipu “CONb30BaHUM B HACTOSIIIEM JOKYMEHTE, TEPMUH «AJIKUITHOY», YIOTPeOIseMbIil
OTIEJIbHO WJIM B KOMOMHALIUY C IPYTMMU TEPMUHAMH, OTHOCUTCS K rpyTe (OPMYJIbI -S-aIK L.
B HekoTOphIX BapuaHTax peajnu3alii ajlKujbHas rpymnmna umeeT ot 1 g0 6 uiau ot 1 1o 4
YIJIEPOIHBIX aTOMOB.

ITpu BCTIONB30BAaHUH B HACTOSIIEM JJOKYMEHTE, TEPMHUH «LHUKJIOAJTKHUIT, YIOTPEOIIeMBbIi
OTACJIbHO WU B KOM6I/IHaL[I/II/I C APYyruMHU TEPMUHAMU, OTHOCUTCA K HCAPOMATUICCKOMY
LUKJINYECKOMY YTJI€BOJOPOY, BKIIOUAs IMKIN30BAHHBIEC aJIKUJIbHBIE U AJIKEHUJIbHBIEC TPYIIIIL.
I{ukJI0aNKHIIBHBIE TPYIIIIBI MOTYT BKJIFOYATh MOHO- MJIHM MOJHLIUKIHYECKHE (Hanpumep,
UMCHOIIHEC 2, 3umu 4 KOHACHCUPOBAHHBIX, MOCTUKOBBIX UJIN CHI/IpOKO.]'IbLIa) KOJIBLICBBIC
cucteMbl. Takxke B OnpeesieHNe IUKJIOATKUAIIOB BKIFOYEHBI (PPArMEHThI, KOTOPBIE UMEIOT OTHO
wiu 0oJiee apoMaTHUYECKUX KoJjiell (HampuMep, apuiibHbIX WM FeTePOaPHIIbHBIX KOJEL),
KOHJICHCUPOBAHHBIX (TO €CTh, UMEIOLINX OOIIYIO CBsI3b) C LIUKJIOATKUIBHBIM KOJIBIIOM,
Hanpumep, OeH30-MPON3BOIHBIE LIMKJIONEHTaHA, [INKJIOTEKCeHa, LIMKJIOTeKCaHa U TOMY
no100HbIe, TN THUPUAO-TIPOU3BOIHbIE LIUKJIONIEHTaHa WK LuKJorekcaHa. Obpasyoiue
KOJIBLIO YTJIEPONIHBIE ATOMBI [IUKJIOAKHIIBHON TPYIIIBI MOTYT OBITh HEOOS3aTENBHO 3aMEIEHbBI
OKCO-prnHOfI. I_[I/IKJ'IOaJ'IKI/IJ'II:HI:Ie I'PYyIIIbl TAKXKE BKIHOYAIOT HUKJIOAJIKUINACHBIL. TepMI/IH
UMKJIOATKHWITY BKIIOYAET TAKKE LUKJIOATKUIIBHBIE TPYIIIBI TOJIOBbI MOCTHKA (HATIPUMED,

HEAPOMATHUICCKHUE HUKIIMUCCKHUE YITICBOAOPOAHLIC (I)paFMeHTbI, coaepKalme mno MEHbIIIei MEpE
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OIUH yrji€poa rojioBbl MOCTHKA, TAKUEC KaK a):[aMaHTaH—l—I/IJ'[) U CIIUPOLUKIIOAJIKUIIBHBIC I'PYIITIbL
(HampuMep, HeapOMaTHUECKHE YIIIEBOIOPOIHBIE (PparMeHThI, COAepIKallye 10 MEeHbIIel Mepe
IIBa KOJIbIIa, KOHIEHCUPOBAHHBIX Y OJTHOTO YIJIEPOAHOTO aTOMa, Takhe Kak criupo[2.5]okTaH u
TOMy NOA00HBIE). B HEKOTOPBIX BapHaHTaX pean3alii [UKIOATKUIbHASI TPYTINa UMEET OT 3
10 10 KOMBLEBBIX WIEHOB U OT 3 10 7 KOJNBLEBBIX WIEHOB. B HEKOTOPBIX BapUaHTax
peanu3aliy HUKJIOATKUIbHAS TPYIINa SBISETCS MOHOLIMKJINYECKON MM OMLMKIndeckoil. B
HEKOTOPbLIX BapUAHTAX PCAJIU3ALINN HUKJIOAJIKUIIbHAA I'PYIIIA ABJISICTCA MOHOHHKHHHGCKOﬁ. B
HEKOTOPBIX BaPHAHTAX peaiM3allii [UKJIOAJIKUIIbHAS TPYIIa MpeacTassier codoi Cs;
MOHOLIMKJINYECKYH) HUKJIOANKWIBbHYIO rpynny. IIpuMeps! HUKIOANKUIBHBIX IPYIIT BKJIFOYAIOT
LUKJIOMPOITIL, IIUKJIOOYTHI, IIMKJIOTIEHTUJI, IUKJIOTEKCHI, IIMKJIOTENTHII, [IUKJIONEHTEHNUIT,
LUKJIOTeKCEHMJI, IMKJIOTEKCAAMEHUJI, IUKJIOTeNTaTPUEeHM, HOPOOPHMJI, HOPITUHILI, HOPKAPHUIL,
TeTparuapoHadTaIeH!I, OKTaruApoHadTaJIeHUII, UHAAHUI U TOMY NOA00OHbIe. B HEKOTOpBIX
BapPHAHTAaX peaN3alii LUKJIOAJTKUJIbHAS IPYIINA MPEACTABISET COOON [UKJIOMPOIIHIIL,
LII/IKJ'IO6YTI/IJ'I, OUKJIONCHTHUJI UJIN IUKJIOT'CKCHJIL.

IIpu ucnonb30BaHUM B HACTOSLIEM TOKYMEHTE, TEPMUH «LMKJIOATKUIATKUID),
ynoTpeOsieMblil OTAIBHO WU B KOMOWHALIMY ¢ APYTHMU TEPMHHAMH, OTHOCUTCS K TPYIIIe
(bOpMyJTbI IUKJIOATKUI-AIKWI-. B HEKOTOPBIX BAPUAHTAX peaU3alny aJIKUIbHAS YacTh
conepxut oT 1 104, ot 1 10 3, ot 1 10 2 yrneponHsix atoMoB Wi 1 yrieponssiii atoM. B
HEKOTOPBIX BapHAHTAX peau3allii aJIKUIbHAsI YaCTh MPEACTABIIsET cOOOM MeTHieH. B
HEKOTOPBIX BapUaHTaX peau3aliy HUKJIOAJKUIIbHAS 4acTh uMeeT OT 3 10 10 KOoNbLeBbIX
YJICHOB WJIHM OT 3 10 7 KONBLIEBBIX YJIE€HOB. B HEKOTOPBIX BapUaHTax peaju3aluu
HUKJIOAJIKWIJIbHAS IPpynIa sABJIACTCA MOHO]_[I/IK.]'II/ILIGCKOI\/'I NI 6HL[HKJ'IH"I€CKOI>1. B HEKOTOPbIX
BApUAHTAX pean3aliy LUKJIOAJIKUIIbHAS YacTh SIBJIAETCS MOHOLMKINYECKONH. B HEKOTOpBIX
BapHaHTaX peaju3alii HUKJIOATKUIbHAS YacTh mpeactasiisieT codoi C3.; MOHOLUKIHUYECKYIO
LUKJIOAJIKWJIBHYIO TPYIIIY.

IIpu ncnosb30BaHUM B HACTOSIIIIEM JOKYMEHTE, TEPMUH «TETEPOLUKIOATKII,
yr[OTpe6.]'[$[eMbII7I OTACJIbBHO UJIU B KOM6I/IHaLII/II/I C ApYyTUMHU TCPMUHAMHU, OTHOCUTCS K
HEapOMATUYECKOMY KOJIbIY HJIM KOJIBLIEBOH CHCTEME, KOTOpasi MOXKET HEe00s3aTeIbHO
COACPIkKATh OAHY HJIN 6onee AJIKEHUJICHOBBIX WJIN AJIKWHUJICHOBBIX I'PYIIIl KaK YaCTb KOHBHCBOﬁ
CTPYKTYPBbI, KOTOpasi UMEET 10 MEHbLIEH Mepe OANH reTepOaTOMHbBIN KOJbIIEBOU UJIEH,

HE3aBUCHMO BBIOPAaHHBII U3 a30Ta, cepbl, Kuciopona u pochopa. I'erepounkinoankuibHbe
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IPYIIIBI MOTYT BKIFOYATh MOHO- WJIH MOJHLUMKINYeCKHe (Hanpumep, nMeromue 2, 3 nim 4
KOHI€HCHPOBAHHBIX, MOCTUKOBBIX MJIM CITUPOKOJIBIIA) KOJIbLIEBbIE CUCTEMBI. B HEKOTOPBIX
BapUaHTaxX peaju3aliy reTepOLHKIOAIKUIbHAS [PYIINa MPeICTaBsieT COO0MH
MOHOLMKJIMYECKYIO FIIH OUIMKIIIYECKYIO TpyIiy, nMeromyo 1, 2, 3 wiu 4 rerepoaTtoma,
He3aBHCHUMO BBIOPAaHHBIX U3 a30Ta, Cephl U KHcaopona. Taxke B onpeneneHne
reTepOLMKIIOATKHIIOB BKIFOUEHBI (PparMeHThl, KOTOPbIe HMEIOT OJHO HIIH OOJiee apOMaTHYECKIX
Kouie1] (HarpuMep, apuIbHBIX WIIH TeTepOAPHIIBHBIX KOJIell), KOHIEHCHPOBAHHBIX (TO €CTb,
MMEIOLINX OOLIYIO CBsI3b) C HEAPOMATUYECKUM IMeTePOLUKIIOANKUIIbHBIM KOJIbIIOM, HallpUMep,
1,2,3,4-TeTparuapo-XHHOINH U TOMY NMOROOHBIE. | eTepOoLnKIOaNKUIbHbBIE TPYIIIBI TAKKE MOTYT
BKJIFOUaTh FeTEePOLMKIIOATKUIIbHBIE IPYTIIBI FOJIOBBI MOCTHKA (HAIIPUMED,
reTepOLMKIIOATKUIbHBIN (hparMeHT, COAEPIKaIHii IO MEHBIIEH Mepe OJJUH aTOM IOJIOBBI
MOCTHKA, TAKOH Kak a3aafaMaHTaH-2-1J ¥ TOMY NOAOOHbIE) H CIIPOreTePOLMKIOANKUIIbHBIE
rpynibl (HapuMep, reTepoLMKIOATKUIBbHBIN (parMeHT, copepskaluil o MeHblle Mepe 1Ba
KOJIbIIa, KOHJEHCHPOBAHHBIX Y OJHOTO aTOMa, Tako# Kak [ 1,4-nuokca-8-a3a-criupo[4,5 | nexan-N-
wi| u ToMy nofnoOHble. B HEKOTOPBIX BapHaHTax peanu3aliy reTepOoLUKIOANKUIbHAS IPyIIa
umeeT oT 3 10 10 0Opa3yrouux Kojabuo aToMoB, oT 4 10 10 06pa3yromux KOJIbIO aTOMOB HITH OT
okoJ10 3 10 8 00pa3yroIIKX KOJNBLO aTOMOB. B HEKOTOPBIX BapHaHTax peann3alun
reTEPOLNKIIOANKUIIbHAS Irpynna uMeeT oT 2 10 20 yriepoAHbIX aTOMOB, OT 2 10 15 yrieponHsIx
aTOMOB, 0T 2 10 10 yriaepoaHeIX aTOMOB UJIH OT OKOJIO 2 10 8 yriaepoaHbIX aTOMOB. B
HEKOTOPBIX BAPUAHTAX peaIn3alii reTepOLUKIOAIKUIIbHAS IPyNna umeeT oT 1 10 5
reTepoaToMoB, OT 1 10 4 rerepoatoMoB, OT 1 10 3 reTrepoaToMOB WM OT 1 10 2 reTepoaToMoB.
ATOMBI yriieposia Hili reTepoaToMbl B KOJIbLE (-aX ) reTepOLHKIOATIKIIIBHON IPYIIIbI MOTYT
OBITH OKHCIIEHBI C 00pa3oBaHueM KapOOHMIa, N-OKCHAa WIH CyJIb(OHUIBHON IPYMIIbI (MK
APYyroli OKCUAUPOBAHHON CBS3H), MJIM aTOM a30Ta MOXKET ObITh KBAaTEPHH30BaH. B HEKOTOPBIX
BapUaHTaX peaju3alliy reTepoLHKIOATKIIbHAS YacTh NpencTasisier codoi Coy
MOHOLMKJIMYECKYIO FeTePOLMKIOANKUIIBbHYIO TPy Ny. B HEKOTOPBIX BapuaHTax peanu3aluu
reTepOLMKIIOANKHUIIBHAS TPYIIA IpeAcTaBsieT co00i MOP(OIMHOBOE KOJBLO, MHPPOIHANHOBOE
KOJIBLIO, MUNIEPA3MHOBOE KOJIBLIO, MUIEPUANHOBOE KOJIbLO, TETPArnAPONUPAaHOBOE KOJIBLIO,
TeTParuAPONUPUANH, a3€TUANHOBOE KOJIBLO WIN TeTparuapodypaHoBOe KOIbLO.

IIpu ncnonb30BaHUU B HACTOSIILEM TOKYMEHTE, TEPMHUH «T€TEPOLUKIOANKUNATIKUI,

ynoTpeOsieMblil OTAEIBHO WM B KOMOWHALIMY C APYTHMHU TEPMHHAMHE, OTHOCUTCS K TPYIIIe
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(bOopMyJIBI FeTEPOLMKIIOATKIII-AIKAI-. B HEKOTOPBIX BapUaHTaX peajn3alny aJKIIbHAs YacTh
comepxut oT 1 104, ot 1 10 3, oT 1 g0 2 yrneponnsx aroMos i 1 yrieponHslii atom. B
HEKOTOPBIX BAPUAHTAX PEAN3aLMU AJKHIbHAS YaCTh IIPEACTABISIET COOOH MeTuieH. B
HEKOTOPBIX BAPHAHTAX PeaIN3aLii IeTepOLMKIOATKUIIbHASL YacTh UMeeT OT 3 10 10 KoJbIeBbIX
YIEHOB, OT 4 10 10 KONBLEBBIX WIEHOB WIH OT 3 10 7 KOJBLEBBIX WIEHOB. B HEKOTOPBIX
BAPUAHTAX pPeaU3alii eTepPOLUKIOANKUIbHAS TPYIINA SIBJISETCS MOHOLIMKIMYECKON TN
OuLmKIMYeckoil. B HEKOTOPBIX BapuaHTaxX pean3aliy reTepOLHUKIOATKIIbHAS YaCTh SIBISETCS
MOHOLMKJINYECKOW. B HEKOTOPBIX BapUAHTAX PeATU3aLMK FeTePOLUKIIOAIKUIbHAS 4aCTh
npexacrasisier co0ol Co-7 MOHOLMKIINYIECKYIO FeTePOLHKIOATKIIBHYIO TPYIIILY.

IIpu ucronb30BaHUM B HACTOSAIIEM TOKYMEHTE, TEPMUH «apUiD», YIOTPeOIseMblii
OTAEJBHO WM B KOMOMHALIUY C IPYTHMH TEPMHUHAMH, OTHOCUTCS K MOHOLMKITHYECKOMY HJIH
NOJULUKINYECKOMY (HanpuMmep, UMeroIeMy 2 KOHJEHCHPOBAHHBIX KOJIbIIa) apOMAaTHIECKOMY
yTJIEBOAOPOIHOMY (hparMeHTy, TAKOMY Kak, HO He OrpaHu4HBasch 3tuM, pernwn, 1-madru, 2-
HadTII 1 TOMY TotoOHBIE. B HEKOTOPBIX BapuaHTaX pear3alyy apIIIbHBIE [PYIIITbI UMEIOT OT
6 10 10 yryiepogHbIX aTOMOB WU 6 YIrIepOAHBIX aTOMOB. B HEKOTOpBIX BapuaHTaxX peanu3aluu
apWIIbHAs TPYTINA SIBJIIETCS MOHOLMKIIMYECKOH HITH OMLIUKIIIYECKOH rpynmoil. B HeKkoTophIx
BapHaHTaX peau3aliu apuiibHas TPyIa npeacTapisier codoit Gpenun i HadTuIL.

IIpyu ucrnonb30BaHUU B HACTOALLEM JOKYMEHTE, TEPMUH «apUIIAJKUID», UCIIONb3YEMbIi
OTAENBHO WM B KOMOMHAIIUY C IPYTHMH TEPMUHAMH, OTHOCHUTCS K TPyIIe (OPMYJIbI apUII-
aJKWiI-. B HEKOTOPBIX BapUaHTaxX peaju3alui alKuibHas 4acTh coaepkuT ot 1 1o 4, ot 1 go 3,
oT 1 10 2 yrnepoaHbIX aTOMOB UK 1 yriaepoaHslii aTOM. B HEKOTOpBIX BapUaHTax peaju3alun
AJIKMJIbHAS YacTh MPEACTABIISIET COOOM MeTHUJIeH. B HEKOTOPBIX BapHaHTaX pean3aliuu
apuJIbHas 4acThb IpesCTaBIsAeT coOol eHnI. B HeKOTOpBIX BapHaHTax peann3aliy apuilbHas
rpyIma sBJSIeTCs] MOHOLMKJINYECKOH Mt OUIMKIINYeCKOH rpynmoii. B HeKoTopbIx BaprHaHTax
peanu3aliy apuiIaKUIbHAs TPYIINa MpeacTaBisieT co0oi OeH3mI.

IIpyu ucnonb30BaHUU B HACTOALIEM JOKYMEHTE, TEPMUH «T€TepOapui», UCIIONb3YEMBbIi
OTAENBbHO WM B KOMOMHALIMY C APYTHMH TEPMUHAMH, OTHOCUTCS K MOHOLIMKJIIMYECKOMY HJIH
NOJULUKINYECKOMY (Hanpumep, UMeroIeMy 2 WIH 3 KOHASHCHPOBAHHBIX KOJbLIA)
apOMAaTHYECKOMY YIJIEBOJOPOJHOMY (hparMeHTy, IMEIOIeMY OJUH WK OoJiee reTepoaToOMHbBIX
KOJIBLIEBBIX YJICHOB, HE3aBUCHMO BBIOPAHHBIX U3 a30Ta, CEpPhl U KUCIopoaa. B HeKoTophIx

BapHaHTaX peaju3allii reTepoapuiibHas TPyIina NpeacTaBisieT COO0H MOHOLMKINYECKYHO HITH
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OMLIMKIINYECKYIO TPYIITy, UMEIOLIyIO0 1, 2, 3 unu 4 reTepoaToMa, HE3aBUCUMO BhIOPAHHBIX M3
a3oTa, cephl U kucyuopoaa. IIpumeps! rerepoapuiIbHbIX IPYIIN BKIYAIOT, HO HE OTPaHUYNBAsICh
STUM, MUPUIWI, TUPUMUANHUAI, TUPASHHUI, THPUAA3UHIIL, TPUAZUHII, (PYPIIL, THSHUI,
UMUIA30JIHJI, TUA3OJIHJI, MHAOJII, MTUPPUJI, OKCa30JuI, OeH30(ypu, OEH30THEHNI,
TEH3TUA30JIIII, U30KCA30IWII, MUPA3OJIUIL, TPUAZOIWI, TETPA3ONIUI, HHAA30Iu, 1,2,4-
THATNA30JIIT, U30THA3OJIWIL, TYPYHWII, KapOa30im, OeH3UMUA30IHII, HHIOIMHUII, THPPOJIUIL,
a30JIJI, XTHOJIMHUJI, U30XUHOJUHWI, O€H3U30KCca30mi1, nMuaas3of 1,2-b]tuazonmn uim tomy
no00HbIE. ATOMBI YIJIEPOAA UITH F€TePOATOMBI B KOJIbLIE (-aX) reTepOapUuiIbHON TPYIIITbI MOTYT
OBITH OKHCIIEHBI ¢ 0Opa3oBaHueM kapOoHMIa, N-OKcHIa WK CYIb(OHIIBHON rpymIibl (HIIN
APYroil OKCUAMPOBAHHON CBSI3U), WJIM aTOM a30Ta MOKET ObITh KBATEPHHU30BAH, NIPU YCJIOBUH,
YTO COXPaHSAETCS apoOMaTU4ecKasl MpUpoAa Koubla. B HEKOTOPBIX BapuaHTax peanusalun
reTepoapuibHas rpymnmna coaepuT oT 3 10 10 yraepoaHbix aTOMOB, OT 3 10 8 yriiepOoaHbIX
aTOMOB, OT 3 10 5 yIAI€pOAHBIX aTOMOB, OT 1 10 5 yriiepoaHbIX aTOMOB UK OT 5 110 10
YTJIEPOIHBIX aTOMOB. B HEKOTOPBIX BapHaHTaX pean3aliy reTepoapuiibHas TPyIa COOEPsKUT
or3 no 14,014 no 12, or 4 10 8, ot 9 1o 10 uym ot 5 10 6 0OpasyrOUIMX KOJIBLO aTOMOB. B
HEKOTOPBIX BapUaHTaxX peajn3aluu rerepoapuibHas rpymnmna umeer ot 1 1o 4, ot 1 1o 3 unm ot 1
10 2 TeTepoaToOMOB.

IIpu ncnonb30BaHUM B HACTOSILIEM JJOKYMEHTE, TEPMUH «TE€TEPOAPUITATIKIIL),
ynotpedsieMblii OTIEIbHO WM B KOMOMHALIUH C APYTUMHU TEPMUHAMH, OTHOCHTCSI K TPYIIIe
(bopMyJIbI reTepoapUI-aIKIII-. B HEKOTOPBIX BapUAHTAX PeaTU3aLUH AJIKUIbHAS YaCTh
copepxkut oT 1 104, ot 1 10 3, or 1 g0 2 yrneponHsix atoMoB Wi | yrneponssiii atoM. B
HEKOTOPBIX BAPHAHTAX PeaTU3alliU AJKUIbHASI YaCTh MPEICTaBIsAeT COOOM MeTuiieH. B
HEKOTOPBIX BapUaHTaxX peau3aliyu reTepoapuiibHasi 4acTh SIBJISETCS MOHOLMKIMYECKON WU
OMLIMKIINYeCKOH rpymmnoi, umeromei 1, 2, 3 umm 4 rerepoaToma, HE3aBUCUMO BbIOPAHHBIX U3
a30Ta, Cephl U KUCJIOpoAa. B HEKOTOPBIX BapHaHTaxX peaju3aluy reTepoapuiibHasl 4aCTb UMEET
oT 5 10 10 yriepoaHbIX aTOMOB.

CoenuHeHus1, OMUCAHHBIE B HACTOSIIEM JOKYMEHTE, MOTYT ObITh aCUMMETPHYHBIMU
(HampuMep, UMEIOLIUMH OMH WK OoJiee cTepeonieHTpoB). [TonpasymeBaroTcs Bce
CTepEeOn30MEPHI, TAKME KaK SHAHTHOMEPHI U AUACTEPEOMEPBI, €CITH He YKa3aHO HHOE.
CoenvHeHHst HACTOSIILIETO H300PETEeHUs, CoeprKaLIie ACHMMETPUYHO 3aMELEHHbIE YTIIEPOAHbBIE

aTOMBbI, MOT'YyT OBITD BBIACJICHBI B ONITUYCCKU aKTHBHBIX UJIH PalCMUYCCKHX (I)OpMaX. B I[aHHOfI
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00J1aCTH TEXHUKU U3BECTHBI CIIOCOOBI MOJyUYEHHUS] ONTHYECKU aKTUBHBIX ()OPM M3 ONMTHUECKU
HEaKTHUBHBIX UCXOIHBIX MaTEPHAJIOB, TAKUE KaK pa3/iesieHue PalleMUUECKUX CMecel Hn
CTEPEOCENEKTUBHBIN CUHTE3. B cOenHEHNAX, OMUCAHHBIX B HACTOSLLIEM AOKYMEHTE, MOT'YT
TaK)Ke MPUCYTCTBOBATh MHOTHE T€OMETPHUYECKUE U30MEPHI 0Jie(pUHOB, ABOWHBIX cBsizelt C=N u
TOMY MOAOOHBIX, U BCE TAKHE YCTOMUMBbIC N30MEPBI BXOAAT B HACTOSIIIEE U300PETCHHUE.
OmnwucaHbl IHUC- U TPAHC- TEOMETPHUECKUE H30MEPhl COSTMHEHNH HACTOSIIEro H300peTeHus], U
OHU MOTYT OBITh BbIICJIEHBI B BUAEC CMECH H30MEPOB MJIH KaK OTAEIbHBbIC H30MEPHBIEC (POPMBI.

Paznenenue pareMudecknx cMeceli COeMMHEHNN MOKET OBITh BBITIOJIHEHO JIFOOBIM M3
MHOTOYHCIIEHHBIX CIIOCOOOB, M3BECTHBIX B TAHHOMN 00MacTH TeXHUKH. [TprMephl Takux
crocO00B BKJIIOYAKOT (PPAKIIUOHHYIO MEPEKPHUCTAIUTUALMIIO C HCIIOJIb30BAHUEM XUPATbHON
pa3IenuTeNbHON KUCIOTBI, KOTOPast MPEACTaBIsIeT COO0I ONTUYEeCKH aKTHBHYIO,
COJIEO0Pa3yIOIIYI0 OpraHrUYecKyto Kucoty. [Toaxonsiire pa3aenuTebHbIe areHThI 115
croco00B (PpaKLMOHHON MEePEKPUCTAIUIN3ALINYN PEACTABISIFOT COOOH, HaIpUMep, ONTHYECKU
AKTUBHBIE KUCJIOTHI, Takue kak D u L popMbl BUHHOM KUCIOTHI, AUALETHIBUHHON KUCJIOTHI,
TUOEH30MIBUHHON KMCIIOTDI, MUHAAJIBHOM KHUCJIOTHI, I0J0YHOM KMCJIOThI, MOJIOYHOM KHUCJIOThI
WJIH Pa3IMYHbIC ONITUYECKH aKTHBHBIE KaM(OpPCYIbPOHOBBIE KUCIOTHI. [lpyrue pasnenuTebHbe
areHTbI, TOAXOASIIUE JIJIsl CIIOCOOO0B (hPAKLIMOHHON KPUCTAIIH3ALMH, BKIIOYAIOT
CTEPEOU30OMEPHO YNCThIE (POPMBI METHIIOSH3MIaMuHa (Hanpumep, S 1 R ¢popmer mim
AuacTepeoMepHo uncTbie popmer), 2-heHmnrnunyH, Hopadenpus, s¢enpus, N-mMetumshenpu,
LUKJIOTeKCIIIATHIIAMUH, |,2-THaMUHOLMKIIOTEKCaH U TOMY noaoOHble. Pa3nenenue
paLeMHYeCKIX CMeCe MOKeT OBITh BBIOJIHEHO TAKXKe 3JIIONPOBAHIEM Ha KOJIOHKE,
3aMOJHEHHOM ONTUYECKH aKTHBHBIM Pa3IEIUTEIbHBIM areHTOM (Harpumep,
AUHATPOOeH30MIeHMITTUIUHOM). [Tonxonsmmii cocTaB 3JIIOUPYIOLINX PACTBOPUTENIECH MOKET
OBITh OMpeeNeH CIeLUaINCTOM B JAaHHOW 001aCTH TEXHUKH.

CoenuHeHus: HACTOSAIIErO U300PETEHNUs BKJIIOYAIOT TaK)Ke TayTOMEPHbIE (hOPMBI.
Tayromepabie opMbI 00pa3yIOTCsI, KOTTIa OAMHAPHAS CBSI3b MEHSIETCS MECTOM C COCeTHEeH
IBOHHOH CBSI3bIO, BMECTE C COMYTCTBYIOLIEH MuUrparuei mporona. Tayromepusle Gopmbl
BKJIOYAIOT MMPOTOTPOITHBIE TAYTOMEPHI, KOTOPbIE PEACTABISIFOT COOOH N30MEPHBIE COCTOSIHHS
NPOTOHUPOBAHUS, UMEIOLIHE OMHAKOBYIO SMITUPUYECKYI0 hopmyiy u obuuii 3apsia. [Ipumepsr
MPOTOTPOMHBIX TAYTOMEPOB BKJIFOUAIOT KETOH-CHOJIbHBIE Maphl, aMUI-UMHUHbIE KUCJIOTHBIE

Inapbl, JJAKTAM-JIAKTUMHBIC ITapbl, CHAMUH-UMHWHHLIC ITapbl U KOJIBLICBLIC (I)OprI, rac rnpoOToOH
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MOYKET 3aHHMAaTh J1Ba HJIH OOJiee TONI0KEHHH B TeTepOLUKINIeCcKol cucreme, Hanpumep, 1H- u
3H-umunazon, 1H-, 2H- u 4H- 1,2.,4-Ttpuaszon, 1H- u 2H- uzoungon, u 1H- u 2H-nupazon.
TayTomepHbie POPMBI MOTYT HAXOIUTHCS B PABHOBECUU WJIH OBITH CTEPUUECKH
3a0JIOKUPOBAHHBIMU B OJTHOM (pOpMe MPU OMOIIH COOTBETCTBYIOIIETO 3aMEIICHHUS.

CoenuHeHus HACTOSAIIEr0 U300PETEHUsT MOTYT TAK)KE COZlePsKaTh BCE U30TOIBI aTOMOB,
HAXOMSIIIUXCSl B IPOMEKYTOYHBIX IIPOAYKTAX UM KOHEYHBIX COeMUHEHMsIXK. M30TOombI
BKJIFOUAIOT T€ aTOMBI, KOTOPbIE HMEIOT TaKOH Jk€ aTOMHBINH HOMEp, HO IPyroe MacCoOBOE YUCIIO.
Hanpumep, nu3oronsl BOAOpOAa BKIIOYAOT TPUTUHN U AEUTEPUil.

TepmuH «coeqMHEHNE», NCTIOIB3YEMBbII B HACTOSIIEM JOKYMEHTE, BKIIFOUAET BCEe
CTEPEOH30MEPHI, TEOMETPUUIECKHUE H30MEPBI, TAYyTOMEPBI  H30TOIBI H300paKEHHBIX CTPYKTYP.

Bce coenuHenus u ux papMaleBTHYECKH MPUEMIIEMBIE COJTH MOTYT BCTPEUaThCsI BMECTE
C IPyTMMHU BELIECTBAMHU, TAKMMH KaK BOJa M pacTBOpUTENU (Hampumep, B popme runpatos u
COJIbBATOB), UJIK MOTYT OBITh BBIIEJICHBI.

B HEKOTOpBIX BapHaHTax pean3aliy COSAUHEHHS HACTOSIIEr0 H300pEeTEeHHsT WITH HX
COJIU SIBJIAIOTCS, T10 CYLIECTBY, BbIIENEHHBIMU. TE€PMHUH «I10 CYIIECTBY, BbIIEJIEHHbBIE» O3HAYAET,
YTO COEJUHEHHUE M0 MEHbIIeH Mepe YaCTUYHO WJIH N0 OOJbIIeN YacTH OTAEIICHO OT
OKpY’KaroLIeH cpenbl, B KOTOPOi OHO ObLIO 00pa3oBaHO WK OOHapyskeHO. YacTuiHoe
paszeneHre MOXeT BKJII0UaTh, HAIIPUMep, KOMITO3ULINIO, OOOTAIEHHYIO COeAUHEHUSMU
Hacrosiero n3ooperenns. CyIecTBEHHOE pa3iesieHIe MOXKET BKIIFOYaTh KOMIIO3ULIHH,
cojieprkallue o MeHblueil Mepe okoio 50%, no Menblueil mepe okoso 60%, Mo MeHblIeH Mepe
okosio 70%, no mensieii Mmepe okoio 80%, nmo MeHblel Mepe okoso 90%, o MeHbIIeH Mepe
ok0J10 95%, Mo MeHbLIeH Mepe 0KoJIo 97% uiu o MeHbLIel Mepe 0KosIo 99% 1o Becy
COeIMHEHNH HaCTOsALIero n300peTeHus Wi ux coiu. CriocoObl BbIeNEHNs COeAMHEHUH 1 UX
CoJIeli SIBJISIFOTCS] CTAHAAPTHBIMH B JAHHOW OOJIACTH TEXHUKU.

Bripaskenue «papManeBTUIECKH MPUEMIIEMbBINY» UCIIONIB3YETCS B HACTOSIIIEM JOKYMEHTE
aIst 0003HAUEHHS] TAKUX COETUHEHHH, MaTePHUaIOB, KOMITO3UIMI W/WITH JIEKAPCTBEHHBIX (GOPM,
KOTOpBIE, 1O Pe3yJIbTaTaM TILIATEIbHON METULIUTHCKOW KIIMHIHYECKOM OLIEHKH, TPUTOHBI 115
NPUMEHEHUs] B KOHTAKTe C TKAHSIMU OPTaHU3Ma YEJIOBEKA U KUBOTHBIX, 0€3 U30BITOUHOM
TOKCHYHOCTH, Pa3fApakeHus], JJIEPTUIECKON peakui WIH APYTHX MPOOJIEM UIIH OCIOKHEHHH,
COPa3MepHO C COOTHOLIEHHEM NTPHEMIIEMON MOJIb3bl U PUCKA.

B Hacrosimee nzo0peTeHre BKIIOUEHBI TakKe (apMaleBTHYECKH TPUEMIIEMbIE COJTH
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COGHHHGHHﬁ, OMUCAHHBIX B HACTOAIIEM JOKYMEHTE. HpI/I HUCITIOJIB30BAHHUU B HACTOAIICM
AOKYMCHTE, TCPMUH ((q)apMaL[eBTI/ILICCKI/I MMPUEMIIEMBIC COJIN» OTHOCUTCS K IPOU3BOAHBIM
OMMCAHHBIX COENMHEHHH, B KOTOPBIX UCXOAHOE COEAMHEHNE MOAN(PHUIIMPOBAHO MPEBPALLIEHUEM
CYLIECTBYIOIIETO KHCIOTHOTO MJIH OCHOBHOTO (pparMeHTa B ero cosieByro dopmy. ITpumepst
(hapMaLeBTHUECKH MTPUEMJIEMBIX COJIEH BKJIFOYAIOT, HO HE OTPAHUYUBASICh 3THM, COJIH
HEOPTaHUYECKHX HJIH OPTaHUYECKUX KHUCJIOT OCHOBHBIX OCTATKOB, TAKUX KaK aMHUHBI, COJTU
MEJOYHbIX METAJUIOB UJIK OPraHUYCCKUE COJIU KHUCJIOTHBIX OCTATKOB, TAKHUX KaK Kap6OHOBbIe
KHCJIOTBI;, U TOMY MO0OHbIe. DapMalieBTHUECKH PUEMIIEMbIE COJIM HACTOSIIIEro H300peTeHus
BKJIIOYaOT HECTOKCUYHBIC COJIM UCXOAHOI0 COCAMHCHUS, O6pa30BaHHI>Ie, HarpuMmep, us3
HETOKCUYHBIX HEOPTAHUYECKHUX WJIM OPTaHUYECKUX KUCIOT. PapMalieBTUIECKH TPUEMIIEMbIE
COJTH HACTOSILIETO H300peTEHHUsI MOTYT ObITh CHHTE3UPOBAHbI U3 UCXOMIHOTO COETUHEHHS,
KOTOpPO€ COAEP>KUT OCHOBHOMN WU KHCJIOTHBIHN ()parMeHT, OOBIMHBIMH XHMHUYECKUMH
crocobamu. Kak nmpaBujio, Takue COJIM MOTYT OBITh TIOJy4€HbI B3aUMOAEHCTBHEM CBOOOTHOM
KHUCJIOTHOH MJIM OCHOBHOM q)OprI OTUX COeI[I/IHeHI/Iﬁ CO CTEXUOMETPHUIECCKHUM KOJIUICCTBOM
COOTBETCTBYIOIIETO OCHOBAHUS MJIM KUCJIOTHI B BOJ€ HJTU OPTAHUYECKOM PACTBOPUTEIIE, HITH B
cMecH uX 000HX; KaK MPaBuUIIO, MPEANOUTUTEbHBIMU SBJISIFOTCS] TAKME HEBOJIHBIE CPEbl KaK
3¢up, STUIALETAT, CHUPTHI (HAIPUMEP, METAHOJI, STAHOJI, U30MPOMAHO WK OyTaHOM) UK
areToHuTpr (ACN). CrnmcKu NpUTOIHBIX COJIEH MpenCcTaBIeHbl B MyOuKausx Remington
Pharmaceutical Sciences, 17-e uznanue, Mack Publishing Company, UctoHn, mrar
IMencunbBanums, 1985, ¢. 1418, u Journal of Pharmaceutical Science, 66, 2 (1977), nonHoe

COACpIKaAaHUE KaxKmoi u3 KOTOPBIX BKJIFOYCHO B HACTOALYIO 3a4BKY MMOCPEACTBOM CCBIJIKH.

Cunmes

CoenuHeHus1 HACTOAIIErO H300PETEeHNs, BKIIFOYAsl UX COJIM, MOTYT OBbITh OJTY4€HBI IO
M3BECTHBIM METOIMKAM OPraHUYECKOTO CHHTE3a U MOTYT ObITh CHHTE3UPOBAHbI OJTHUM U3
MHOTOUHCJIEHHBIX BO3MOXKHBIX IyTel CUHTE3a.

Peakuyy nony4eHnst COeIMHEHUH HACTOSIIErO H300PETEHUsI MOTYT OBITh BHIITOJIHEHBI B
MOAXOJSAIINX PACTBOPUTENAX, KOTOPBIE JIETKO MOTYT OBITh BBIOPAHBI CLIELIUAIMCTOM B 00J1aCTH
OpraHM4YecKoro cuHTe3a. [IoaxonsmmumMu pacTBOPUTEISIME MOTYT OBITh PACTBOPUTEIIH, IO
CYILECTBY HE pearupyroliine ¢ UCXOIAHbIMU MaTepuaiaMu (peareHTaMu), IPOMeKyTOUHBIMU

COEITMHEHUSIMH UM IPOAYKTAMHU NPU TEMIIEPATypax BBIINOJHEHUS PeaKL1H, HAIpUMED, NPU
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TEMIIEPATypax, KOTOPbIE MOTYT U3MEHATBCS. OT TEMIEPATYPhI 3aMeP3aHUsl PACTBOPUTENS A0
TEMIIepaTypbl KUIIeHNs1 pacTBopuTens. JlaHHas peakiyst MOXKeT ObITh BHIITOJHEHA B OHOM
pacTBOpUTEINE WK B cMecH 0oJiee 4eM OJTHOTO PaCTBOPUTENSL. B 3aBUCHMOCTH OT KOHKPETHOM
CTaauu peakinu, NOAXOAAIUE PACTBOPUTEIIN AJIsA KOHerTHOﬁ CTaguu pe€akuuu MOryT 6I>ITI:>
BBIOpAHBI CIIELIMAICTOM B IaHHOH 00sacTH.

[Tony4yeHne coeqUHEHNH HACTOSINETrO H300pETeHNsI MOKET BKIIFOUATh 3aLIUTY U CHITHE
3alUThI C PAa3JIMYIHbIX XUMUYCCKUX T'PYIIIL. HeO6XOI[I/IMOCTb 3alIUThI UJIW CHATHA 3alllUThI, a
TaKe BbIOOP COOTBETCTBYIOLINX 3AIUTHBIX IPYIII, MOXKET OBbITh JIETKO YCTaHOBJIEHA
CHEeLMATUCTOM B TAaHHOW 00J1aCTH TEXHUKU. XHUMHUS 3alIUTHBIX TPYII MPEACTABIICHA, HATIPUMED,
B nyOnukauuu T.W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 3-e u3x.,
Wiley & Sons, Inc., Heto-Hopk (1999), monHoe comepkaHie KOTOPOH BKIFOUEHO B HACTOSIIYIO
3as1BKY TIOCPE/ICTBOM CCHUIKH.

Peakiuy MO’KHO KOHTPOJIMPOBATh B COOTBETCTBUU C JIFOOBIM MOAXOASILIUM CIIOCOO0OM,
W3BECTHBIM B IaHHOM obnactu TexHuku. Hampumep, oOpa3oBaHue MPOIyKTa MOKHO
KOHTPOJIUPOBATh CHEKTPOCKOMUYIECKUMH CIIOCOOAMH, TAKUMH KaK CIIEKTPOCKOMUS SIIEPHOTO
MAarHHTHOTO pesoHanca (Hanpumep, 'H mwm °C), nHppakpacHas CrieKTpOCKOHs,
cniektpodoromerpus (Hanpumep, Y @-Buammasi), Macc-CrieKTPOMETPHSL, WIH Xpomarorpaduei,
TaKOH Kak BbICOKO3(ppekTrBHAas )xuaKocTHas xpomarorpadus (BOXKX) nnu ToHkocnoiHas
XpoMaTorpagus.

BprlIpaxeHus «reMIiepaTypa OKpysKaroIei cpenpl», KKOMHATHAas TEMIIePaTypay U KKOMH.
T-pay», UCIIOJIb3yeMble B HACTOSILIIEM JOKYMEHTE, ITOHSATHBI B JAHHOW 00JIACTH TEXHUKU H
0003HaYaIOT, KaK MMPaBUIIO, TEMIIEPATyPy, HAIPUMEp, TEMIIEPATYPy PEaKLUH, KOTopasi
IPUMEPHO paBHA TEMIIEPAType B KOMHATE, B KOTOPOH BBIMOJHSIOT PEAKLIUIO, HAIIPUMED,
temmepaTypy ot okoso 20 °C no okono 30 °C.

CoenuHeHus: HACTOSAIIErO U300PETEHUs] MOTYT ObITh MOJY4€HBl B COOTBETCTBUU C
MHOTOYHCIIEHHBIMU CIIOCOOAMH MTOJyUeHHMs1, TPEACTABICHHBIMH B tuTepatype. [Ipumepst
CrIocOOOB CHHTE3a ISl OJYYEHHs COSMHEHUI HACTOSIIIEro H300peTeH st IPEACTABICHbI HIDKE
Ha CxeMmax.

['pymnmna mpou3BOIHBIX MOYEBHHBI (POPMYJIbI 5 MOXKET ObITh OJTyUeHa CIOCO0aMH,
npousuttocTpupoBaHHbIMU Ha Cxeme 1. CoennHeHne 2 MOXKeT ObITh MOTY4eHO 00paboTKOM

COOTBETCTBYHOIIIUX AMHUHOB R9NH2 AJIbACTUAOM 1, C NMOCJICAYIOIUM BOCCTAHOBUTECJIbHBIM
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AMHUHUPOBAHHUEM aHUJIMHOM 3 C NOJIYY€HUEM TUAMHWHO-COCANHEHUA 4 I_[I/IKJ'II/ISaI_[I/ISI AUAMHUHO-
COCOAMNHCHUA 4 TpI/I(I)OCFeHOM WJIU S3KBUBAJICHTOM, BKJIFO4Yasl, HO HEC OIrpaHUYUBAACH 3TUM,
kapoonmnauumunaszon (CDI), gocren, audocren u Tak nanee, MOXKET MPUBOAUTH K MOJYUEHUIO

IPOU3BOIHBIX MOYEBHUHBI (POPMYJIBI 5.

Cxema 1
R?
RE R
R®
OHC .~ R®H, OHC. .~ 1 R*
| — || A -
o BOCCTa HOBWUMTENBHOE
N SMHHHWPOBIHWE
1 ?
R7 R7
g 2 R% RB
T 5.
b= igpﬁ
RE MH HN’R w R MM
R4 = R4 -
e | A s | ﬂi
M M
4 5

To4HO Tak ke rpymnmna Npou3BOJHBIX MOYEBUHBI GOPMYJIBI 9 MOXKET OBITH MONTyUeHa
crioco0amu, MPOMJLTIOCTPUPOBaHHBIME Ha Cxeme 2. KeToH 6 MoxeT ObITh OTyUYeH 0 PEaKkLnuH
anbaeruna 1 ¢ COOTBETCTBYIOLIUM peakTuBOM I puHbspa RzMgX v ankuaTaem R7Li ¢
nocienymnum okuciaeHueM. IIpeppaiienne keToHa 6 B COOTBETCTBYIOIMUN aMUHOKETOH 7
MOXeT ObITb JOCTUTHYTO BBITECHEHHEM XJIOPa COOTBETCTBYIOIIUM aMHUHOM RNH.,. JuamuHo-
NPOU3BOAHOE 8 MOKET OBITh ITONY4EHO BOCCTAHOBUTENIbHBIM AMUHIPOBAHUEM KEeTOHA 7
AHUJIMHOM 3 C IPUMEHEHHEM NOAXO/SIIEro BOCCTAHABJINBAIOILEr0 areHTa, TAKOro Kak, Ho He
OrpaHMYMBAsICh 3TUM, LIHAHOOOPTHAPUA HATPUsl WK Ooprunpun HaTpus. L{ukamsanust tuaMuHo-
coenuHenus 8 Tpudocrenom wiu kapoonunnuumuaaszoiaom (CDI), pocrenom, nudocreHoM u
TaK Jlajee MOKET IPUBOAUTH K MOTYYEHHIO MPOU3BOIHBIX MOYEBHHBI (HOpMYJIBI 9.

Cxema 2
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['pyrimna aHUIHHOBBIX TPOU3BOAHBIX 14 MOXKET OBbITH MOJTy4eHa B COOTBETCTBUH C
pueMaMu, MPOHLUTIOCTpUpOoBaHHbIME Ha Cxeme 3. BritecHenue ¢propa B coenunennu 10
6ensmwiamuaom (BnNH;) naer anumus 11, koTopblii MoxeT ObITh IpeoOpazoBaH B buc-3¢up mo
peakiu ¢ cooTBeTcTBYIOIIMM ankokcuaoM Hatpus (NaOR, rae R npencrasisier coOoi,
HATIPEMe, METHI, aKi1 1ii R*') ¢ MOCIeny oMM OMBLICHHEM C IOy HeHHeM KHCIOTh 12,
Coenunenne 13 MoxeT ObITh MONTyYEHO TeKapOOKCHIMPOBaHUEM OEH30MHOM KUCIOTHI 12 ¢

MOCJICAYOLIUM THAPUPOBAHUEM IJIsI CHATUA 3aLHHTHOﬁ rpynmsl ¢ IOJYYCHUEM aHUJIUHA 14.

Cxema 3
F F
F F BnNH, Nmp  B0AN F 1.MaOR. ROH
. OMe o F OMe 5 £g0e soaH. p-p MACH
I o EtOH
10 11
F
OH
F F
OR O OR
12 14

['pymnmna aHUJIMHOBBIX MPOU3BOAHBIX 18 MOKeT ObITh MOJy4eHa B COOTBETCTBHH C

nprueMaMy, NpownTocTpupoBaHHbIMUA Ha Cxeme 4. Coenuaenne 16 MoxeT ObITh OTy4eHO
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obpabotkoii annnuHa 15 (tae R = MeTwt win ankuin) yKCYCHBIM aHTHIPUAOM HIIH
AleTUIIXJIOPUIOM NPU HU3KOM Temmeparype. ObpaboTka coennaenus 16 cyabdypriixiopuaom
MOKET MPUBOAUTE K MOJYUEHUIO COeqUHEHNs 17, KOTOpoe 3aTeM MOXKET ObITh TPeoOpa3oBaHO B

aHWJINHOBBIE MPOU3BOAHBIE 18 myTeM ynaneHust aleTHIbHON MPYIbI B IEJTOYHOH cpene.

Cxema 4
Cl
RO NH, RO NHAc SO,Cly RO NHAc oM KOH
\Q/ - \Q/ - ol EoH
OR OR OR
15 16 17 18

I'pynma aHUINHOBBIX POU3BOAHBIX 21 MOXKET OBbITh MOJTy4eHa B COOTBETCTBUH C
npHueMaMu, MPOMLTIOCTpUpoBaHHbBIME Ha Cxeme 5. OOpabotka coennnenus 16 pearearom
Selectfluor® moxeT NpUBOAUTH K NOJTYyUEHHIO 3aJaHHOrO MoHOdTOpUaa 19, koTopslii 3aTem
MoxeT ObITh ipeoOpa3oBaH B coenuHerne 20 00padoTkoil cynbdypriIxiopuaom. AneTuibHas
rpynna coenuHeHust 20 MoxeT ObITh yAalieHa B IEJIOYHON Cpesie C MONyUeHNEM aHUINHOBBIX

MPOU3BOAHBIX 21.

Cxema 5
Cl
RO NHAc RO NHAcC RO NHAc
Selectfluor SO,Cl, 2M KOH
_— e
F F EtOH

OR OR OR
16 19 20 21

I'pynmna npousBoxHerx 1H-mupposno[2,3-b Jnupunua-MoueBUHBI 26 MOXKET OBITH
NIOJIy4€Ha B COOTBETCTBHUHU CO CIIOcOOaMu, NMPOMITIOCTPUPOBAaHHBIMH Ha Cxeme 6. 3amura 1H-
nuppoio[2,3-b JnupuauH-Mo4eBHHBI 22, KOTOpasi MOKeT ObITh MOJTy4eHa Crocodamu,
MIPOUJITIOCTPUPOBAHHBIMU Ha Cxeme 1, NOAXOAAINUMHU 3allIUTHBIMU pE€Ar¢HTaM1, TAKUMHU KaK
PhSO,Cl, B menouHoii cpene MOKeT MPUBOAUTD K IMOJTYUEHUIO COOTBETCTBYIOLIEH 3alUIIIEHHON
moueBuHbI 23. ["anorenun moueBunbl 24 (L = ramoreH) MoskeT ObITh MONyueH 00paboTKOMH
MOYEBUHbBI 23 CHJIbHBIM OCHOBAHHEM, TAKUM KaK, HO He orpannuuBasick 3tuM, LDA, LIHMDS,
NaHMDS wnu OyTuimuTuii, B UHEPTHOM pacTBopuree, TakoM kak TI' @, a¢up wim HMPA, npu
HU3KOH TEMIIEPATYPE € NOJYUCHUEM METAJNIMPOBAHHOT'O MPOMEKYTOUYHOIO COCAUHEHUA, U C

nocneAyroiei 00paboTKOM raJloreHHbIM PeareHTOM, TaKUM Kak iox, opom, 1,2-nudpom-1,1,2,2-
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terpaxyopaTad, NBS mnn NIS. CHsiTHe 3a1uThl C rajoreHuaa MOYeBHHBI 24 MOXKET MPUBOIUTH
K MOJIYYEHHIO COOTBETCTBYIOLIETO MPOAYKTA CHITHS 3aLIUTHI 25, KOTOPBIN 3aTEM MOXKET ObITh
npeoOpa3oBaH B 3alaHHbIE MPOU3BOIHBIE MOYEBUHBI 26 couerannem Cy3yku ¢
COOTBETCTBYIOLIEH GOPOHOBOI KICIOTON mitr ciioxkHbiM 5¢upom R'“B(OR”), (R” =H wmn

AJIKHIT).

Cxema 6
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AnpTepHaTHBHO, rpymna npousBoanbix |H-muppono[2,3-b|nupuann-moueBunbl 30
MOXeET OBbITh NOJyu€Ha B COOTBETCTBUHU CO CIIOCOOaMU, MPOMIIITIOCTpUPOBaHHbIMU Ha Cxeme 7.
Coenunenuie 27 MOKeT ObITh MOJYYEHO C UCTONIb30BAHUEM MPHUEMOB, ONMcaHHbIX Ha Cxeme 6.
XnopupoBaHue coenuHeHus 27 cynb(ypHIXIOPUIOM MOXKET IPUBOAUTD K TOJNTYUEHHIO
muxiopuza 28 (X' = X* = Cl). O6paborka coenunenus 27 pearenroM Selectfluor® mosker
NPUBOUTE K MONyYeHHIo HTOp3aMeleHHoro coenuaens 28 (X' = X = F). 3amuraas rpynmna
coennHeHNs 28 MOkeT OBITh y/lajleHa C MOCIEAYIOLIMM BhIToNHeHneM codetanust Cy3yku
coenuHenns 29 ¢ COOTBETCTBYOIIEH GOPOHOBOH KHCIOTOM M cIokHBIM 3(upom R'’B(OR™),
(R” = H nnum ankui), KaK OMUCAHO BBILIE, C TONy4eHneM npousBonHeix |H-nmuppono[2,3-

b mupunuH-moueBunb 30.

Cxema 7
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['pynma aMUIHBIX TPOU3BOAHBIX 33 MOXKET OBITh OJy4Y€HA B COOTBETCTBUHU CO
cniocobamu, npousurocTprpoBanHbiMi Ha Cxeme 8. KapOonoBsas kucnora 31 MokeT ObITh
noJjiydera oOpabOTKON 3aIUINEHHOW MOYEBHHBI 23 CHJIbHBIM OCHOBAHUEM, TAKUM KaK, HO HE
orpanmuuBasich 3tuM, LDA, LIHMDS, NaHMDS wnu Oy THIUTUTHI, B THEPTHOM PacTBOPHUTEITE,
takoM Kak TI' @, a¢pup nimu HMPA, npu Hu3KO0# Temriepatype, 1 ¢ IOCIEAYIOIINM J00aBIeHHEM
K PEAKLIMOHHON CMeCH CyxOro Jibaa. CHATHE 3aIUThl ¢ KApOOHOBOM KUCIOTHI 31 MPUBOAUT K
HOJIYYEHHIO COOTBETCTBYIOLIEH KUCIOTHI 32, KOTOpast MOKeT ObITh IpeoOpazoBaHa B amun 33

CBSI3bIBAHHEM C COOTBETCTBYIOIINM aMHUHOM (HarpuMep, NHR“R®

) B IPUCYTCTBUU
MOIXOMSAIIETO peareHTa CBS3bIBAHMS aMH/a, TAKOTO KaK, HO He orpaHnduBasch >tuM, HATU,
HBTU, BOP, EDCI/JHOBT, EDCI/HOAT wunu CDI. AnsrepHatuBHO, amuz 33 MOXKeT ObITh
MOJTYY€H MPEeBPAIIEHUEM KUCIOTHI 32 B COOTBETCTBYIOIIUN XJIOpU 00padoTKON
OKCAJTMJIXJIOPUIOM UJIH THOHUJIXJIOPHIOM C MOCIEAYIOIIUM B3aUMOIEHCTBUEM C

COOTBETCTBYIOLIIUM aMHWHOM.

Cxema 8
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['pymnna mpou3BOIHBIX MOYEBHHBI 37 MOXKET ObITh MOJy4eHa B COOTBETCTBHH C
npueMamu, npousutrocTpupoBanHbiMu Ha Cxeme 9. 3amura 1H-niuppono[2,3-b|nupunun-
MOYEeBUHBI 34 MOXKET OBITh JOCTUTHYTA B3aUMOJIEHCTBUEM C MOIXOSIINUM 3aLIHTHBIM
pearentom (PG) B 11e049HOIM cpefie ¢ MoNy4eHHeM MOUEBUHBI 35. ANKMITUPOBAaHHE MOYEBUHBI
35 ankuiragoreHUIoM (HanpuMmep, R9—ranoreH1/m0M) B LIEJIOYHBIX YCIOBUSAX MOXET MIPUBOIUTH
K MOJIy4EHHIO COOTBETCTBYIOIIEH 3aMEIEeHHON MOUYE€BUHBI 36, C MOCIEAYIOIUM CHATHEM
3amuTHOMU rpymmbl PG B yCIOBHSIX, CTAHAAPTHBIX B JAHHOW O0JNIACTH TEXHHUKH, C TIOJyYSHHEM
KOHEYHOro coequHenus 37.

Cxema 9
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I'pynmna npon3BoxHbIX MOueBHHBI 41 MOXKeT ObITh OJTy4€Ha B COOTBETCTBHH C
npueMamu, NpouJurocTpupoBanHbiME Ha Cxeme 10. Mouesnna 38 mosket ObITh 0OpadoTana
TPUOPOMHIOM MUPHUIUHHUS WIIH OPOMOM C MOJTy4EeHUEM MPOMEKYTOYHBIX THOPOM- H/HITH
MOHOOpoM-coennHeHni 39 u 40, COOTBETCTBEHHO, KOTOPBIE 3aTEM MOT'YT OBITh IOJIBEPKEHbI
BOCCTAHOBJIEHHIO, OMOCPENOBAHHOMY Zn/YKCYCHON KUCJIOTOM, C MONy4EeHHEM MTPOU3BOIHBIX

MoueBUHBI 41.
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I'pynna npousBonubix 3H-ummnaszo[4,5-bmupuanH-moueBruHb! 50 MOKeT OBITH
NIOJIy4€Ha B COOTBETCTBHHU C ITpHEeMaMH, NporurocTprupoBaHHeIMU Ha Cxeme 11. Kornencarys
mupumHI-ramisa 42 (CAS Ne 1131604-99-3) ¢ coorsercByromeii kncioroii R'’COOH B
KHCIIOTHOM cpene, Takoil kak H3PO,4 mmn monmudocdopuas kucnora (PPA), npu nosbimeHHoON
TeMIIepaType MOKeT NMPUBOAUTH K nonydenuto 3H-umunaszol4,5-b]nupununa 43. Ceobonnas
¢dyukiroHanbHas rpynna NH coenunenus: 43 MoxxeT ObITh 3allUllieHa ero 00paboTKOM
pearentoM PG-Cl, Takum kak (Ho He orparn4uBasick 3TuM) MeOCH,Cl nnn SEMCI, B
menoyHol cpene. CpsizbiBaHue coeanHeHus 44 ¢ TpuOyTHII(BUHIII)CTAHHAHOM Ha MajulaieBOM
KaTaJI3aTope MOXKET IPUBOANTD K TIOIYUSHHIO COeTMHEHUs 45, KoTopoe 3aTeM MOXKeT ObITh
MIOABEPTHYTO O30HOJIU3Y C MOJyYEHUEM COOTBETCTBYIOLIEro anbaerusa 46. Xiop B COeTUHEHNN
46 MOKeT OBbITb BBITECHEH COOTBETCTBYIOIIUM AMHUHOM R°NH; ¢ MOJIy4YE€HUEM
COOTBETCTBYIOIEro aMuHo-anpaeruna 47. Jlnamuno-nponssoanoe 48 MoxeT ObITh OJTy4EHO
BOCCTaHOBUTEIbHBIM AMUHUPOBaHUEM aMUHO-anbAeruaa 47 aHuianHoOM 3 ¢ UCIOIb30BaHUEM
HOAXOJSIIIEr0 BOCCTAHABJIMBAIOIIETrO areHTa, TAKOro KaK, HO He OrPaHIMYUBAsICh 3THM,
[IaHoOOpPTUApPUA HaTpus uiu Gopruapun Hatpust. Liuknnsanust nuaMuHoO-coennHeHns 48
TPU(POCTEHOM MOXKET MPUBOIUTD K IOJIYYEHHIO IPOU3BOIHBIX MOUEBHHBI 49. CHsTHE 3aIIUTHON
rpynmnsl PG B coenqunennu 49 MokeT NPUBOIUTD K MOJTY4YEHUIO TPOU3BOAHBIX MOUEBUHBI 5().

Cxema 11
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I'pynma mpou3BOAHBIX MOYEBUHBI 51 MOKET ObITh MOJyueHa B COOTBETCTBUU C
npueMamu, nNpousutrocTpupoBanHbiME Ha Cxeme 12. CBoboanas pyHKIMOHaNBbHAs rpymma NH
coequHeHus 52 (R14 =H, CAS Ne1034769-88-4) MoxeT ObITh 3alHIIEHA TOAXOISIIEH
3aIUTHOM IPyNIoi ¢ MOJydyeHHEeM 3aluiieHHoro nponykra 53. Ces3biBaHue cOeNUHEHUs 53 ¢
TpUOYTHII(BUHII)CTAHHAHOM HA MaJUIAINEBOM KaTAJTH3aTOPe MOKET MPUBOIANTD K TOTYYSHHIO
coenuHeHust 54, KOTOPOe 3aTeM MOKET ObITh MOJBEPTHYTO O30HOJHU3Y € MOJYYEHHEM
COOTBETCTBYIOIIETO anbaeruaa 55. ['pymnmna xyiopa B COETMHEHUH 55 MOXKeT ObITh BHITECHEHA
COOTBETCTBYIOLIIUM aMHUHOM R°NH, ¢ MOJIYY€HNEeM COOTBETCTBYIOIIETO AMUHO-aIbeTHaa 56.
JAraMUHO-IPOU3BOAHOE 57 MOXKET ObITh MOJY4YEHO BOCCTAHOBUTEIBHBIM AMUHUPOBAHUEM
aMHUHO-aNIbAeTUAA 56 aHWINHOM 3 C UCIIOJIB30BAHUEM MOIXOASIIErO BOCCTAHABIMBAIOIIETO
areHTa, TAaKOro Kak, HO He OrPaHUYMBASCh 3TUM, [IMAHOOOPTUAPUA HATPUS WK OOPTrUAPUA
Hatpusi. Lluknusanus AnaMuHO-coenuHeHust 57 Tpru(OCreHOM M SKBUBAJIEHTOM MOKET

NPUBOANTD K MOJYYEHHUIO POU3BOIHBIX MOUeBUHBI 58. CHsTHE 3aLIUTHON IpyNIbl COSAMHEHUS



58 MoskeT naBaTh MPOU3BOAHBIE MOUEBUHBI S1.
CoennHeHUs1 HACTOSIIIErO N300PETEHNUS, IMEIOIUE LIEHTPATbHbIE THEHO[3,2-
b]MUpUAMHOBBIE CTPYKTYPBI TAKXKE MOTYT OBITh MOJIy4eHBI B COOTBETCTBHH cO Cxemoi 12,

ucxons u3 6-0pom-6-xnoptueHo[3,2-bmupununa (CAS Ne 875340-63-9) Bmecto 52.
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I'pymnma npou3BOAHBIX MOUEBHHBI POPMYIIBI 5 aTbTEPHATUBHO MOXKET OBITh IMOJTy4YeHa
pyUeMaMHy, MPOMJLTIIOCTPUPOBaHHbIMU Ha Cxeme 13. BoccTaHOBUTEIPHOE AMUHHUPOBAHUE
aNbAETHIHBIX MPOU3BOAHBIX 1 aHHINHOM 3 MOXKET IPUBOAUTD K MOJNYYEHUIO XJIOP-COSANHEHUS]
59. AmunupoBaHue coennHeHus 39 Ha najIaieBOM KaTajln3aTope MOXKET PUBOAUTD K

MOJIYYCHUIO JTHAMHWHO-COCAUHCHUA 4. HpOI/ISBOI[HOG MOYEBHHBI 5 MOKET OBITh MMOJIYYE€HO
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BHYTPUMOJIEKYJIIPHON IUKIU3ameii coenuHeHns 4 TpugoCreHoM W SKBHBAJIEHTOM.

Cxema 13
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I'pynma mpou3BOAHBIX a3a-OKCUHAONA 62 MOXeT OBbITh MOJy4eHa B COOTBETCTBHUHU C
pueMaMH, MPOWLIIOCTprpoBaHHbIMU Ha Cxeme 14. AnkunupoBanue coeauHeHus: 60, xotopoe
MOKET OBITh TONYYEeHO W3 COeOUHEHHs 36 C HCMOJb30BAHHMEM TaKUX K€ YCIOBHH, Kak
npowurocTpupoBanbl Ha Cxeme 10, B 11e09HOM Cpenie, TAKOHN KaK, HO HE OTPaHUYHBAsCH 3THM,
Cs,COs, NaH u tak ganee, Mo>keT MpUBOIUTD K MOJMy4YeHUI0 coenuuenus 61. CHsiTre 3amuTHON
IPYIIIbI MOJKET MIPUBOAHTD K MOJYUYSHHIO TMPOM3BOIHBIX a3a-OKCUHAOJA 62.

Cxema 14
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I'pynma jgakTaMHBIX TPOU3BOAHBIX 64 MOKET OBITh MOJIy4eHa B COOTBETCTBUH C
npueMamu, NpouJuTCTpupoBaHHbIME Ha Cxeme 15. Cs3biBaHUE XJIOp-coequHeHUs 59 ¢
STHJIMAJIOHATOM KaJIUsl MJIH €r0 SKBHBAJIEHTOM Ha MaJUIaIneBOM KaTalIM3aTope, C MOCIeayIoIm e
in situ BHyTPUMOJIEKYJIIPHON [UKJIU3aLUEH MOXKET MPUBOJUTH K IMOIYyUYEHUIO JIakTama 63,

KOTOPBIH 3aTeM MOXKET ObITh AIKMIMPOBAH C MOJyYeHHEM JIAKTAMHOT'O MPOU3BOIHOTO 64.

Cxema 15
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I'pynma nmkindecknx kapOaMaTHBIX MPOM3BOAHBIX 67 MoxeT ObITh IONydeHA B
COOTBETCTBUU C MPHUEMaMH, MPOWLTIOCTpUpOoBaHHBIMU Ha Cxeme 16. BrirecHenune xmopuna B
COeIMHEHUN 59 aKOKCHIOM B LIEJOYHOM cpene MokeT 00pa3oBhIBaTh COeqHEeHNne 65, KoTopoe
MOKET BSaI/IMO):[efICTBOBaTb C XJ'[Op(bOpMI/IaTOM UM €ro JKBUBAJICHTOM C IMOJIYYCHUEM
kapbamaTHOrO coeanHeHus 66. CHATHE 3aIUTHON TPYIIIEI ¢ TOCTEAYIOIIEH in Situ UKIM3auen
COCOAMHCHIA 66 Moxer MPUBOAUTE K MNOJYYCHUIO HUKIUYCCKOIOo Kap6aMaTHOl"O IMPOU3BOAHOTO
67.

Cxema 16
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I'pynmna npousBoaHbIX nupazono|3,4-b]mupuanH-MoueBrHBI 51 aNbTepHATHBHO MOXKET

OBITH MOJIy4€Ha B COOTBETCTBUH C IPHEMaMH, MPOMLUTIOCTPUPOBaHHbIMU Ha Cxeme 17.

I"anorenupoBanue coenuHeHUs 68, KOTOpPOEe MOKET OBITh MOJYYEHO C MOMOIIBI) IPUEMOB,

onrcanHbix Ha Cxeme 12 unu Cxeme 13, NOOXOASAIINM peareHToM, TaKUM Kak, HO He

orpaanuuBasick >TuM, NCS, NBS unu NIS, MOXeT NPUBOIUTH K TTOYIEHUIO

coorsercTBytomero ragoreanaa 69 (L = Cl, Br wm I). CesisbiBanue ranorennzna 69 ¢ R'*-M, rae

M npencrainsier co00i OOPOHOBYIO KUCIIOTY, OOPOHOBBIH 3()UpP UM COOTBETCTBYIOLIHM

00pa3zoM 3aMeleHHbII MeTaIUTNYeCKuil peareHT (Hanpumep, M npencrasisier coboii B(OR),,

SnBuz umu ZnBr), B crarnapTHeIX yeioBusix coderanust Cysyku, Ctmute wnn Hernmm, Mmoxer

NPUBOAUTH K MONTYYEHUIO coeNuHeHus S1.

Cxema 17
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I'pynmna TpULHUKINYECKIX aMUHO-IIPOU3BOAHBIX 74 MOKET ObITh MOJyUEHA B
COOTBETCTBUU C MPUEMAMH, TPOMILTFOCTpUpoBaHHbIMU Ha Cxeme 18. 3amura 1H-nuppono[2,3-
b]mupuauHOBOTrO NMPoN3BoHOTO 70 MOAXOASIIIUMH 3AIUTHBIMH PEAreHTaMH, TAKUMH KAk,
Hanpumep, PhSO,Cl, B menouHoii cpene MOXKeT AaBaTh COOTBETCTBYIOLIEE 3AIIUIIIEHHOE
coenunenne 71. O6padorka coenuHenns 71 CHIBHBIM OCHOBAHHEM, TAKHM KakK, HAIIPUMED,
aumzonponmitaMua Jutust (LDA), Oytumntiii nnn Ouc(TpuMeTHIICHITIIT)aMUL JIUTUS
(LiHMDS), B uHepTHOM pacTBOpHTENe, TAKOM Kak TI @, mpu HU3KOU TeMIiepaType MOKeT
IaBaTh METAITMPOBAHHOE IPOMEKYTOUHOE COeNUHEHNE, KOTOPOE MOKHO MOTaCHUTh
NOAXOAIUM (OPMUIIBHBIM peareHToM, TaKUM Kak, Hanpumep, auMetuiadopmamun (JIMP) ¢
HOJy4YEeHHEM aJIbAeTHIHOTO IPOU3BOAHOTO 72. AMUHO-TIPOU3BOAHOE 74 MOXKET OBITh MOTYyYEHO
BOCCTaHOBHTEJIbHBIM AMMHHUPOBAHUEM aJIbJIernaa 72 COOTBETCTBYIOIUM aMHUHOM (HAIpUMep,
NHR®R®) ¢ mosnyuennem coenunenns 73, ¢ nocienyroumm casitieM PhSO,-3aImuTHOM rpy s
B MIPUCYTCTBUHU MOAXOASAIIEr0 OCHOBAHMSI, TAKOro kak, Hanpumep, K,COs3, KOH, KO'Bu wiu

TeTpa-H-OyTunammonus gropun (TBAF).

Cxema 18
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AJNBTEpHATHBHO, COeNMHEHUE 74 MOKET ObITh IMOJIy4€HO B COOTBETCTBHH C IPUEMAMH,
npowurocTpupoBaHHbIMU Ha Cxeme 19. Cusite PhSO,-3aumTHON rpynmsl B coeauHeHH 72 B
MPUCYTCTBUHU MOAXOASAIIEr0 OCHOBAHMsI, TAKOro kak, Hanpumep, K,COs3, KOH, KO'Bu wiu
terpa-H-Oyrunammonus propun (TBAF), MokeT mpUBOIUTE K MOJYUYEHUIO COSTUHEHUS 75.
BoccranoBurenpHOe aMUHUPOBaHUE aJIbJiernia 75 COOTBETCTBYIOIIUM aMUHOM (HarpuMmep,

NHR® R‘B) MOJKET MPUBOAUTH K MOJYUEHUIO coennHeH s 74.
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'pynma TPULHUKIMYECKUX aAMUHO-IPOU3BOAHBIX 80 Moxer ObITh TOJy4YeHAa B
COOTBETCTBUU € npuemamu, npomnmocrpupoBaHHbiMu Ha Cxeme 20. Coueranue Cysyku
coequHeHust 76 (L = rajoreH), KOTOPOE MOKET ObITh MOJYYEHO ¢ TIOMOIIBIO TAKHUX K€ MPUEMOB,
Kak onucaHbl Ha CxeMme 6, ¢ COOTBETCTBYIOIIEH OOPOHOBOM KHCIOTON WJIM CJOXKHBIM 3(UPOM

MOXET NPUBOIUTH K IMOJYYEHUIO BUHHII-3(UPHOrO MPOM3BOAHOIO 77, KOTOPOE 3aTEM MOKET
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6BITI> TUAPOIM3OBAHO B BOAHBIX KHCJIOTHBIX YCJOBHUAX C TIOJYYCHHEM aJbACTUAHOTO
npous3BoaHOrO 78. BOCCTaHOBUTENBPHOE AMUHUPOBAHHME albleruna 78 COOTBETCTBYIOIINUM
amuHoM (Hanpumep, NHR®R®) moxer mnpusommte Kk monydeHHio coemunenus 79, ¢
nocieayromuM cHatiHeM PhSO,-3ammTHON rpynmbl B MPUCYTCTBUH MOAXOMSIIETO OCHOBAHMS,
Takoro kak, Harnpumep, KoCOs, KOH, KO'Bu unu terpa-n-6ytunammonus dropus (TBAF), ¢

TOJTy9eHUEeM aMUHO-TIPOU3BOIHBIX §().
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Cnocobuvl npumenenus

CoenuHeHus1 HACTOSIIErO H300PETeHUsT MOTYT MOAABIISATH AKTUBHOCTh OJTHOTO WK Ooree
¢depmentoB FGFR. Hanmpumep, coennHeHns1 HACTOSILIETO H300peTEeHUsI MOTYT ObITh
HCTIONIB30BaHbI JUIsl oAaBieHus akTuBHOCTH pepmenTa FGFR B kieTke uiy B opraHusme
WUHIUBUIYYMa WIN NAlUeHTa, HY>KAAKOLIEerocs: B IIOAABICHNH 3TOro (pepMeHTa, ITyTeM BBEIEHIS
MHTHOUPYIOIIEro KOJIUYEeCTBA COEJUHEHNS] HACTOAIIErO H300peTeHUs B KJIETKY, OPTraHU3M
WHAUBHIYYMa WU MaLUEHTA.

B HEKOTOpBIX BapHaHTax peayn3aliyl COSANHEHNs HACTOSIIIEro n300peTeHns
NPEACTABISIOT coO0M MHrHOUTOPHI ogHOoro min 6osiee u3 FGFR1, FGFR2, FGFR3 u FGFR4. B
HEKOTOPBIX BAPHUAHTAX PeaM3alli COSTUHEHUS HACTOSINEro H300peTeHus] HHTHONPYIOT
kaxabiil u3 FGFR1, FGFR2 u FGFR3. B HekOTOpBIX BapuaHTax pealu3aliy COeIUHEHUs

HACTOSILIETO N300PETEHHUS SIBJISTIOTCS CEIEKTUBHBIMU T OfHOTO 1k Oosiee pepmentos FGFR.
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B HEKOTOpBIX BapHaHTax peau3aliy COeTUHEHHS] HACTOSIIErO H300PETeHNUS SIBIISIOTCS
CeNeKTUBHbIMHU s ofHoro miu 6onee pepmentoB FGFR, no cpasuennto ¢ VEGFR2. B
HEKOTOPBIX BAPUAHTAX PEATN3ALMHU 3Ta CENIEKTUBHOCTD SIBJISETCS 2-KpaTHOW uim bonee, 3-
KpaTHOH uiu Oonee, S-kpaTHOH wiu Oonee, 10-kpaTHol wiu Gosee, SO-kpaTHOMH win Oornee, M
100-kpatHoii unu Oonee.

Kax uaruburopst FGFR, coennuenust HacTosIero n300peTeHus MPUroAHbI MPH JIEYeHUN
Pa3NUYHBIX 3a00JI€BaHUH, CBA3aHHBIX C MATOJOTMYECKOH SKCIpeccHel T aKTHBHOCTBIO
dbepmentoB FGFR mnu murannos FGFR.

Hanpumep, coenuHeHNsT HACTOSIIIEro H300pETeHNs! TPUTOHBI IPH JICYSHUH PaKa.
ITpumeps! pakoBbIX 3a00M€BaHUN BKIIIOUYAIOT PaK MOYEBOTO Iy3bIPsl, PAK MOJIOYHOM JKEeNe3bl, paK
IEHKU MaTKH, PaK TOJICTOM U MPSIMOM KUIIOK, HAOMETPHUANBHBIA PaK, PaK JKEJyIKa, pak
TOJIOBBI U LIEH, PaK IOYEK, paK MEeYeHH, paK JIETKUX (HarpuMep, aleHOKapIMHOMA,
MEJIKOKJIETOYHBIH paK JIETKUX U HEMENIKOKJIETOUHbIE KaPLIMHOMBI JIETKUX), PaK SUYHUKOB, PaK
NPEeACTATENbHOM JKeJIe3bl, paK MUIIEBOAA, PAK JKEITYHOIO My3bIPsl, pak MOMAXKEIyA0YHON JKeJe3bl
(HampuMep, SK30KPHHHAs NaHKpeaTHYecKast KApLIMHOMA), PaK XKeJyAKa, PaK LIUTOBUIHON
JKeJIe3bl, paK KOXH (HarnpuMmep, IIOCKOKJIETOYHAst KapLTHOMA).

JlononHUTENbHBIE TPIMEPHI PAKOBBIX 3a00JI€BaHIH BKIIOYAIOT IeMaTONOTHIECKUE
3JI0Ka4eCTBEHHbIE 3a00JI€BaHNUs, TAKUE KaK JIEHKO3, MHOJKECTBEHHAsI MUEJIOMA, XPOHUYeCKasl
mumM¢onnTapHast muMpoma, T-kIeTouHsIi JeKko3 B3pOoCibIxX, B-kierounas tumdoma, ocTpblii
MHEJIOreHHbIH Jeiiko3, mumMdomMa XOKKUHA WIN HEXOIKKUHCKast TuMpoma,
MHeNonponudepaTuBHbIE HEOIIa3Mbl (HAIIPUMEp, UCTHHHAS TTOJUIUTEMIS], 3CCEHIHAIbHA
TpomMbonuTeMHs U epBUYHBIN Muenogpuopos), MmakponodynuHemus BanbaeHcrpema,
BOJIOCATOKJIeTOYHast 1uMbpoma u mumpoma bepkurra.

Jpyrue pakosble 3a00eBaHMs, KOTOPbIE MOXKHO JIEYUTh COSANHEHUSIMH HACTOSIIIErO
n300pEeTeHNUs, BKIIFOYAIOT MINOOJIACTOMY, MEJIAHOMY U pabaocapKoMy .

Jpyrue pakoBble 3a00J1€BaHUs, KOTOPbIE MOKHO JIEYUTh COSAMHEHUSMH HACTOSIIETO
N300peTeHNs], BKIIIOYAIOT KEJTyA0YHO- KULIEYHbIE CTPOMAJIbHbIE OIyXOJIH.

IToMHMO OHKOT€HHBIX HEOIUIa3M, COETUHEHNUS HACTOSIIIEro N300peTeHus! MOTYT OBbITh
IPUTOAHBI NIPU JIEUEHUH CKEJIETHBIX U XOHIPOLUTAPHBIX PACCTPOMUCTB, BKJIIOYAs, HO HE
OrpaHNYUBASICh 3TUM, aXOHIPOIUIA3UI0, TUIIOXOHPOILIA3HIO, KAPJIUKOBOCTD, TAHATO(POPHYIO

nucriiasuto (TD) (xmmuanueckue Gopmer TD 1w TD 1), curnpom Aneprta, cuaapom Kpysona,
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curnpoM Jlxekcona-Belica, CHHAPOM CMOPIIIEHHBIX KOXHBIX MOKpoBOB bupa-CTrBeHcoHa,
curnpom Ideiidepa u KpaHUOCHHOCTO3HBIE CUHAPOMBI.

CoennHeHns: HACTOSILIErO H300PETEHUST MOTYT OBITh JOTIOJHUTENBHO IPUTOHBI IPH
neueHnH GrOPO3HBIX 3a00EBaHMIA, TAKUX KaK T€, B KOTOPBIX CUMIITOM 3a00JIEBaHUS WU
paccTpoicTBO Xapakrepuzyercst pudpozom. IIpumeps GuOpo3HbIX 3a00IEBaHUI BKIOYAIOT
LUPPO3 NMEeYEeHH, TTIOMepyIoHePpUT, GUOPO3 NETKUX, CUCTEMHBIN PUOPO3, pEBMATONTHBII
apTPUT U 32KUBJIEHUE PaH.

B HexoTOpBIX BapHaHTax peasu3alii COeANHEHNs] HaCTOALIEro H300peTeHNs: MOTYT
OBITb UCIIOJIb30BAHBI ITPH JIEYEHUHU rUNO(POChHaTEeMUIECKOro pacCTPONCTBA, TAKOTO KAk,
HanpHuMep, CBsI3aHHbIH ¢ X-XpoMOocoMoil runodochaTeMudecKuil paxuT, ay TOCOMHO-
peliecCuBHbIN rUnopochHaTeMUIecKuii paxuT U ayTOCOMHO-TOMUHAHTHBIN
runogocareMuuecKuii paXUT I OCTEOMAJISIIINS, BBI3BAHHASL OIYXOJIBIO.

Hcnonb3yemplil B HACTOSIIEM TOKYMEHTE TEPMUH KJIETKa» OTHOCUTCA K KIIETKE,
KOTOpast HAXOAMTCA in Vitro, ex vivo Uid in vivo. B HEKOTOpBIX BapuaHTax peanu3aluy ex vivo
KJIETKa MOXKET OBbITh 4acThi0 00pa3lia TKaHU, BBIPE3aHHOIO U3 OPraHU3Ma, TaKoro Kak
MIIEKONUTAaroIee. B HEKOTOPBIX BApHAHTAX PEANTN3ALMH in VItro KJIETKa MOXKET ObITh KJIETKOI B
KJIETOYHOH KyJIbType. B HEKOTOpBbIX BapUaHTaxX peau3aliiy in Vivo KeTKa NpeACTaBsieT
co0OOM KJIETKY, JKUBYLIYIO B OpraHU3Me, TAKOM KaK MJIEKOIHTAlOIIee.

IIpu ucrnonb30BaHNHU B HACTOSIILEM JOKYMEHTE, TEPMUH KKOHTAKT» OTHOCUTCS K
CONPUKOCHOBEHUIO YKa3aHHBIX ()ParMeHTOB B in Vitro cUCTeMe MJIH B in Vivo cUCTeMe.
Hampumep, «kontakt» pepmenta FGFR ¢ coennHenrem HacTosiiero n3o0peTeHus BKIIIOYaeT
BBEJIEHUE COCAMHEHsI HACTOSIIEr0 N300peTeH st HHANBUAYYMY WIIH MALUEHTY, TAKOMY Kak
yesosek, uMmeroiemy FGFR, a Takke, Hanpumep, BBEIEHUE COSTUHEHUS HACTOSIIIETO
n300peTeHus B oOpasen, copepskanuii KIeTOYHbIH WIM OYHIIEHHBIN Iperapar, Coxep Kariii
depment FGFR.

IIpyu ucrnonb30BaHUU B HACTOALIEM JOKYMEHTE, TEPMUHBI KMHAUBUAYYM» WIH
«TALUEeHTY, ynoTpedisieMble B3aMO3aMEHsIeMO, OTHOCSITCS K JIF0OOMY )KMBOTHOMY, BKJIFOUAsT
MJIEKOMUTAIOIIUX, MPEANOYTUTENbHO K MBILLIAM, KPbICaM, IPYTHM IPbI3yHAM, KPOJIHKAM,
cobakaM, KOIIKaM, CBHHbBSIM, KPYITHOMY POTaTOMY CKOTY, OBLIaM, JIOIIAJSIM HJTH TPUMATaM, |
HanOoJee IPeANOYTHTENBHO - K JIFOASIM.

HpI/I HCIIOJIb30BAHHUH B HACTOALIECM JOKYMEHTE, BhIPAKCHUC KTEPAIICBTHYCCKU
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3¢ PEKTHBHOE KOJIMYECTBO» OTHOCUTCS K TAKOMY KOJIMYECTBY aKTHBHOTO COEIUHEHUS HITH
(bapMaleBTHUECKOTO areHTa, KOTOPO€E BbI3bIBAET OUONIOTHUYECK U MITU METUIIMHCKHUIT OTBET B
TKaHH, CUCTEME, OPTaHH3Me KMBOTHOT'O, HHIUBUIYyMa WJIH Y€JIOBEKa, KOTOPBII OJKUIaeTCsI
UCCJIEIOBATENIEM, BETEPUHAPOM, JIEUAIUM BPAUOM HIIU APYTUM KIIMHULIUCTOM.

Hcnonb3yembiii B HACTOSIIIEM TOKYMEHTE TEPMUH «JI€YUTbY WJIH JICYSHHUE» OTHOCUTCS
k: (1) mpenynpesxaeHuIo 3a00eBaHus;, HAIPUMED, MpeaynpexaeHue 3a00neBaHus, COCTOSHUS
WK PACCTPOICTBA Y MHAUBUAYYMa, KOTOPBIN MOXKET OBbITh IPEAPACIIONOKEH K ITOMY
3a00JI€BaHUIO, COCTOSIHUIO WJIH PACCTPONCTBY, HO ele He OOJIeeT UiIH He NPOSIBIISIET MATOJIOTHU
WJIM CUMITOMATOJIOTHH 3TOrO 3a0oseBaHust;, (2) MHrHOMPOBaHHIO 3a00I€BaHUST; HATIPUMED,
UHruOupoBaHue 3a00JIeBaHusI, COCTOSIHHS WIH PAacCTPOICTBA Y MHAUBUIYYMa, KOTOPBIN yiKe
OoeeT WK NPOSIBIISIET MATOJIOTHIO FJIH CUMITTOMATOJIOTHIO 3TOTO 3a00JIeBAHUS, COCTOSIHUS HITH
pPaccTpoiicTBa (TO €CTh OCTAHOBKA MAJIbHEHIIIErO PA3BUTHS MATOJOTHH W/ U
CUMIITOMATOJIOTHH); YUK (3) yIy4IIeHU O 3a00JIeBaHMs, HATPUMep, YaydlleHue 3a00IeBaHMs,
COCTOSTHHSI MJTH PACCTPOMCTBA Y HHAWBUAYYMa, KOTOPBIH yike OOJIEET WM MPOSIBIISET
MATOJIOTHIO MJIM CHUMITTOMATOJIOTUIO 3a00IeBaH s, COCTOSTHUSI WJIA PACCTPOIMCTBA (TO €CTh

peBepcUpOBaHHE MATOJIOTHH W/WITH CUMITOMATOJIOTHH).

Kommnnexcnas mepanus

B coueranuu ¢ coeIMHEHUSIMU HACTOSIIIErO H300pETeHUsI MOTYT OBITh IPUMEHEHbI OJTUH
unu Oonee AOMOMHUTENBHBIX (PapMaleBTUYECKUX ar€HTOB HIIN CIIOCOOO0B JICUEHMs], TAKHUX KaK,
HarnpuMep, XUMHUOTEPANeBTUYECKUE WU IPYTHE IPOTUBOPAKOBBIE ar€HThI, CTUMYJISITOPBI
UMMYHUTETa, IMMYHOZIEIIPECCAHTBI, IMMYHOTEPAITNH, 00IyueHHe, IIPOTUBOOITYXOJIEBbIE U
NPOTHUBOBHPYCHBIE BAKLIMHBI, LUTOKHHOBAs Tepanus (Hanpumep, IL2, GM-CSF u Tak nanee)
W/VITH MHTUOUTOPBI KWHA3BI (TUPO3MH W CEPHH/TPEOHUH ), STUT€HETHYeCKHe HHIHOUTOPBI WITH
MHTUOUTOPBI CUTHAIBHOM TPAHCAYKLIUY, - TS IeueHus 3a001eBaHuii, pacCTpOCTB Win
cocTostHMH, cBsi3aHHBIX ¢ FGF nmurannom, peuentopom uin akTuBauued myTH. JTH areHThI
MOYXHO KOMOMHHPOBATb C COSAMHEHUSIMH HACTOSIIET0 H300pEeTEHHsI B COCTaBe OTHOM
JIeKapCTBEHHOHN (POPMBI, HJIN 5TH areHThbl MOTYT ObITh BBEZIEHBI OTHOBPEMEHHO WU
HIOCJIEIOBATEIBbHO B BUIE OTJENbHBIX JIEKAPCTBEHHBIX (hOPM.

ITonxopsiue areHTs! Ut IPUMEHEHUsI B KOMOWHAINN C COEAMHEHMSIMU HACTOSLIErO

I/I306peTeHI/ISI AJA JICUCHUA paKa BKIIIOYAKOT XUMHOTCPAIICBTUYCCKUEC arCHTDI, TAPr€THYIO
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TEPAIHIO paKa, UMMYHOTEPAITHIO WK JIy4eByro Teparnuio. CoearHeHHs HACTOSIIIEro
n300peTeHus: MoryT ObITh 3 (PEKTUBHBIMU B KOMOMHALIUY C aHTUTOPMOHAJIBHBIMU Ar€HTaMU JJIs
JIedeHUs paka MOJIOUHOM keJe3bl U Apyrux omyxoneil. Iloaxonsimue npuMepsl NpeaCcTaBisIIOT
co0OH aHTUACTPOreHOBBIE areHThI, BKIFOUAsi, HO HE OTPAaHUYHBAsICh STUM, TAMOKCH(EH U
TopemMu(eH, UHIHOUTOPBI ApOMaTas3bl, BKIIFOYas, HO HE OrPaHUYUBAsICh 3TUM, JIETPO30I,
aHACTPO30JI U IKCEMECTaH, aPEHOKOPTUKOCTEPOUABI (HAPUMEp, MIPEAHU30OH ), POr€CTHHBI
(HampuMep, MeracTpoia aleTaTr) U aHTarOHUCTHI PELeNTOpa SCTPOreHa (Harnpumep,
¢dynsectpanT). COOTBETCTBYIOIHE AHTUTOPMOHAJIBHBIE Ar€HTBI, IPUMEHsIEMbIE 151 JIeHeHUs
paka mpeAcTaTeIbHOMH JKelle3bl U IPYTUX PAKOBBIX 3a00JIeBaHUIL, TaKKe MOTYT OBITH
KOMOMHMPOBaHBI C COEANHEHUSIMU HacTosALIero n3ooperenus. OHU BKIIIOYAIOT AHTHAHPOTEHBI,
BKJIFOUAsi, HO HE OTPAHUYHBASICH STUM, QIIyTaMua, OUKaTyTaMUa U HIJYTAMUAA, aHAJIOTH
rOpMOHA, BBICBOOOKaroIero morenHusupyomuii ropmon (LHRH), Bkimrouas nefinponn,
rO3epeIuH, TPUNTOPETIHH U TucTpenuH, antaronuctel LHRH (Hanpumep, nerapenuxc),
OJoKaTOPHI perenTopa aHAPOreHa (HapuMep, SH3aIyTaMH]) U areHTbL, KOTOPbIE MOJABIISIOT
BbIpaOOTKY aHApOreHa (Hanmpumep, abHupaTepoH).

CoenuHeHns: HACTOSILIEr0 H300PETEHNUsI MOT'YT OBITh KOMOMHHPOBAHBI MIIN TIPHMEHEHBI
NIOCJIEIOBATENBHO C APYTUMHU areHTaMu MPOTHB MEMOPAaHHBIX PELeNITOPHBIX KHHA3, OCOOEHHO
IUTSL IALIUEHTOB C Pa3BUTON NMEPBUYHON WIIM MTPUOOPETEHHOHN PE3UCTEHTHOCTBIO K TAPTE€THON
Tepanuy. JTH TePANeBTUYECKHE areHThl BKIFOUAIOT HHIHOUTOpHI mitn antutena nmporus EGFR,
Her2, VEGFR, c-Met, Ret, IGFR1 nnu Flt-3 1 npoTuB cBs3aHHBIX C PaKOM T'HOPHIHBIX
NpOTEeNHKNHA3, TakuxX Kak Ber-Abl m EML4-Alk. Maruburops! npotus EGFR BriroUaroT
re¢puTnHUO U 3pnotuHUO, a mHruduTopsl npotrs EGFR/Her2 Bkir04aroT, HO HE OrpaHUYHBAsICh
5TUM, JAKOMUTUHUO, adaTHHUO, TanuTHHUO 1 HepaTuHUO. AHTHTena npotus EGFR
BKJIFOUAIOT, HO HE OTPaHUYHBASICh STHM, LIeTyKCHMad, MaHUTyMyMad U HEUTyMyMao.
Wuruburope! c-Met MOryT ObITh IpUMeHEHbI B KoMOMHaIuu ¢ naruonropamu FGFR. Onn
BKJIFOUarOT (oHapTyM3ymad, TuBaHTuHUO, INC-280). Arents! mpotus Abl (umu Ber-Abl)
BKJIFOUAIOT UMATHHUO, 1a3aTHHUO, HUJIOTUHHUO 1 MOHATHHUO, a arenTs! npotus Alk (i EMLA4-
ALK) BKIIIOHAOT KPU3OTUHUO.

B HekoTopeIx onyxousix B komOnHauuu ¢ uaruouropamu FGFR moryT ObiTh
s dexTrBHBI HHTUOUTOPBI aHTHOTeHe3a. Onu BKIO4aroT antutena nporuB VEGF unn VEGFR

v nHruOuTopsl knHasel VEGFR. AnTHTeNa miu npyrue TepaneBTHYeckie OeIK MPpOTHB
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VEGF Bxirouarot OeBaunzymad u apiaudepuent. Muarudburopst kunas VEGFR u npyrue
UHMMOUTOPBI aHTH-aHTMOT€He3a BKIIOYAIOT, HO HE OTPAaHUYMBAsICh 3TUM, CY HUTHHHO,
copadenund, akcuTHHUO, LearpaHud, ma3zonanud, peropadgerund, OpuBaHUO U BaHIETAHKO.

IIpu pakoBbIX 3a00IE€BAHUSIX YACTO MMPOUCXOIUT AKTUBALIUS BHY TPHKIETOYHBIX
CHTHAJIbHBIX TyTEH, a ar€HTbI, HAITPABJIEHHbIC HA KOMIIOHEHTBIX STHX MyTeH, ObLH
KOMOMHHPOBAHBI C PELIENTOP-HANPABICHHBIMUA areHTaMH ISl YCHUIICHUS 3((PEKTHBHOCTH U
CHIKEHHSI PE3UCTEHTHOCTH. [IpuMepBbl areHTOB, KOTOPBIE MOT'YT ObITh KOMOMHHPOBAHBI C
COEIMHEHUSIMU HACTOSIIIEro n3o0perenus, BKIF0OYar0oT nHruoOuTops! nytu PI3K-AKT-mTOR,
uaruduTops! mytu Raf-MAPK, uarunouropsr nytu JAK-STAT 1 uaruburtops! OenkoBbIX
IIATIEPOHOB M MPOrPECCHPOBAHMS KIIETOYHOTO LIUKIIA.

AreHTbI IPOTUB KHHA3bI P13 BKIIIOUAIOT, HO HE OrPaHUYMBASICh STUM, TONHJIAPATU3HO,
unenam3u0, Oynapnuzud. C maruduropamu FGFR mMoryT ObITE KOMOMHHPOBaHBI HHTHOUTOPBI
mTOR, Takue Kak panaMuIFH, CHPOIUMYC, TEMCHPOJINMYC U 3BeponumMyc. [Ipyrue
MOXOZSIIIHE TIPUMEPDI BKJIIOUYAIOT, HO HE OTPaHUYUBAsICh STUM, Bemypadenud u nadbpadennd
(uaruduropsl Raf), u tpamernnud, cenymernnud u GDC-0973 (uaruduropst MEK).
Wuruduroper JAK (pykconmutunn®), Hsp90 (TaHeCHUMHLINH), IIMKJIMH-3aBUCUMBIX KHHA3
(manbounkmud), HDAC (mano6unocrat), PARP (onanapu®) u nporeacom (6oprezomuo,
KappriI30Mub) TakKe MOTYT ObITh KOMOMHUPOBAHBI C COSAMHEHUSIMU HACTOSIIIErO N300PETEHMUS.

[oaxonsiiue XUMHOTEPATIEBTHUECKHE HIIH APYTHE MPOTHBOPAKOBbBIE areHThI BKIIFOYAIOT,
HaIpuMep, ATKWINPYIOIINE areHThl (BKI0Yasi, 03 OrpaHUYEHUs], a30THbIE HITPUTBHI,
STHJIEHIMUHHbIE TIPOU3BOHBIE, AJTKUICYIb()OHATHI, HITPO30MOYEBHUHBI M TPHA3EHBI), TAKNE KAK
Y PALIIIOBBIH HIIPHT, X0pMeTHH, muknodochamin (Cytoxan ), nupocdamun, Mendanan,
XJIOpaMOyLIMII, MUNOOPOMAaH, TPUSTUIIEH-MENIaMUH, TpU3THIeHTHOoGochopamuH, OycynbdaH,
KapMyCTHH, JIOMyCTHH, CTPENTO30LHH, TakapOa3uH U TEMO30JOMHUI.

Jlpyrue noaxosinye areHThl AJ1si IPUMEHEHUs] B KOMOMHALIMY C COSTHHEHUAMHU
HACTOSIIIET0 M300pETEeHNs BKIIOYAIOT XMMUOTEPAIIEBTHIECKHEe KOMOMHALINY, TAKNE KaK
IUIATUHOBBIE AyOJIEThI, UCTIONb3yEeMble MPH JICYCHUH PaKa JIerKuX (LUCIUIATHH WK KapOOoIiaTuH
IUTFOC FeMIUMTAONH; UCIUIATHH WK KapOOIJIATHH IUTIOC TOLETAKCEeN; UCIUIATHH WIN
KapOOIIATHH TUTIOC MAKJIUTAKCET, LIUCTUIATHH HITH KapOOIUIATHH TUTIOC MEMETPEKCEN) WK
CBSI3aHHBIC YaCTHUIbI TEMIIUTA0MH ILTIOC MakKJIuTaKcen (Abraxane).

Iongxomsamme XUMHOTCPAINICBTUYCCKUE UKW APYTUEC IIPOTHBOPAKOBBIC aI'€CHTHI BKIIKOYAKOT,



84

HampuMep, aHTUMeTaboMUThI (BKITFOYasl, 0€3 OrpaHUYeHHUs, AHTATOHUCTBI (POJTUEBOM KUCIIOTHI,
MUPUMHUAHMHOBBIC aHAJIOTH, ITyPUHOBBIC AHAJIOTH M MHTHOUTOPBI aICHO3WH-1€3aMUHA3bI ), TAKUE
KaK MEeTOTpeKcart, S-propypauni, GIoKCypuauH, HuTapabuH, 6-MepKanToOnypyH, 6-THOTYaHHH,
¢baynapabuna dpocdar, IEeHTOCTATUH U TEMIIUTAONH.

[Noaxonsine XUMHOTEPANIEBTUIECKUE CPEACTBA UITH JPYTHUe MPOTHBOPAKOBBIE ar€HThI
JOTOJTHUTENILHO BKJIFOUAIOT, HAIIPUMEP, HEKOTOPbIE MMPUPOIHBIE MPOAYKTHI H UX MPOU3BOAHbIE
(HampuMep, ankanouapl OapBUHKA, IPOTUBOOITYXOJIEBble AHTHONOTUKY, (PepMEHTBI, TUM(OKHUHbI
U 3MUNOA0(PHILTIOTOKCHHBI ), TAKME KaK BUHOJIACTHH, BUHKPUCTHH, BUHIIE3WH, OJICOMUIINH,
JaKTUHOMULIMH, JayHOPYOULIMH, JOKCOpYOULIMH, SnupyOuLiuH, unapyourus, apa-C,

naxsurakcen (TAXOL™

), MUTPaMHIIMH, 1€30KCUKOPOPMULIH, MUTOMULIUH-C, L-
acrmaparuHasa, uHrepdeponsl (ocobenHo IFN-a), 3Tono3ua u TEHUMO3U/.

Jlpyrue nUTOTOKCHYECKUE areHThl BKIo4atoT HaBenOeH, CPT-11, kanenurabus,
penokcadus, nukinopochamun, udpochamun u aponokcaduH.

IIpuronHse! TakKe HUTOTOKCUYECKHE ar€HTBI, TAKHE KaK SMUA0(MILIOTOKCHH;
AHTHHEOIUIaCTU4YeCKUH (epMEHT, HHIMOUTOP TOMOU30Mepasbl; MpokapOa3vH, MUTOKCAHTPOH;
KOOPIUHALIMOHHBIE KOMIUIEKCHI TUIATHHBI, TAKHE KaK [HUC-TUIATHH U KapOOIJIaThH,
Moan(uKaTopel OHOIOTHYECKOr0 OTBETA; HHTMOUTOPBI POCTa; JTEHKOBOPHH; Teradyp; u
reMaTorno3Tu4Yeckue GpakTopsl pocTa.

CoenuHeHus 1O HACTOSIIIEMY U300PETEHHIO TAK)KEe MOKHO KOMOMHHPOBATD C
MMMYHOTEPareBTHUECKUMH JIEKapCTBAMH, BKIIFOYAs LIUTOKUHBI, TaKhe Kak HHTepdepoH anbda,
uHTepIekrH 2 U paktop Hekposa omyxonu (TNF).

Jlpyro#i mpOTUBOPAKOBBIH areHT (areHThl) BKIFOUAET TePAaNeBTHIECKHE aHTUTENA K
KOCTUMYJIUPYIOIIUM MosiekysiaMm, TakuM kak CTLA-4, 4-1BB u PD-1, unu anturena
nurokuHaM (IL-10, TGF-PB u Tax nanee).

Jlpyrie npoTHBOPAKOBBIE ar€HThI BKIIFOUAIOT TAKXKE Te, KOTOpbIe OJIOKUPYIOT MUTPALIUIO
MMMYHHBIX KJIETOK, TaKHe KaK aHTarOHUCTBI K XEMOKMHOBBIM peuentopam, Bkitodas CCR2 u
CCRA4.

Jlpyrie mpoTUBOPAKOBbBIE Ar€HTHI BKIIFOUAIOT TAKXKe T, KOTOPbIE CTUMYJIUPYIOT
UMMYHHYIO CHCTEMY, TaKHe KaK aJlbIOBAHTbI WJIHM aIONTHUBHBIN repeHoc T-kieTok.

IIpoTrBOpaKoOBbIe BAKLIMHBI BKJIFOYAIOT AEHAPUTHBIE KJIETKH, CHHTETHUECKUE MENTHIBI,

JIHK BakiuHbl 1 peKOMOMHAHTHBIE BUPYCHI.
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Crniocob6w1 6e30macHOro 1 3P PEeKTUBHOrO BBEAEHHS OOJBIIMHCTBA 3TUX
XUMHOTEPANEeBTHYECKUX ar€HTOB N3BECTHBI CIIEIMAINCTaM B JaHHOH obnactu TexHuku. Kpome
TOT0, UX BBEJIEHNE OMMCAHO B 0OBIMHOI uTepatype. Hanpumep, BBeIeHHE MHOTHX
XUMHOTEPANEeBTHYECKHIX areHTOB onucaHo B nmyonukanun “Physicians’ Desk Reference” (PDR,
Harpumep, B penakuuu 1996 rona, Medical Economics Company, MonTBaiin, mrat Hero-
Jlxepcu), onucaHre KOTOPOH BKJIFOYEHO B HACTOSIIUI TOKYMEHT MOCPEICTBOM CChIIKH Kak

U3JI0KEHHOE B ITOJHOM 00BEME.

Dapmayesmuyeckue KOMROZUYUU U IEKAPCHIBEHHBIE (POPMbL

Ipu ucmonb30BaHUK B Ka4ecTBE (hapMaIleBTUIECKUX CPEACTB, COSTUHEHNUS] HACTOSIIErO
nu300peTeHUs: MOTYT ObITh BBEIEHBI B (hOopMe (hapMaleBTHUECKUX KOMITO3ULIMHI, KOTOpbIE
OTHOCSITCSI K KOMOMHALINN COeTMHEHUST HACTOSIIIEr0 H300pETeH s WiTH ero (hapMaleBTHYECKH
IPUEMIIEMOI COJTH M TIO MEHbLIeH Mepe OIHOrO (apMalleBTUYECKH MPUEMJIEMOT0 HOCUTENS.. ITH
KOMITO3UIIMU MOTYT OBITh MTOJIy9Y€HbI XOPOIIO W3BECTHBIMU B (papMaleBTHKE CIIOco0amMu,
MOTYT OBITh BBEJICHBI PA3JIMYHBIMU MYTSIMH, B 3aBUCUMOCTH OT TOTO, TPEOYEeTCsI JIH JIOKAIbHOE
WJIN CHCTEMHOE JIEYCHHE, a TAKXKe OT 00IaCcTH, oAJIeKallel ieueHni0. BBeneHne Moxer ObITh
MECTHBIM (BKJIFOYasi OPTaTbMUYECKOE U B CITU3UCThIC OOOJOUYKH, BKJIFOYAs MHTPAHA3ATIBHYIO,
BarMHAJIBHYIO M PEKTAJIBHYIO JOCTABKY), MyJbMOHAIBHBIM (HATIPUMED, PU HHTAISLH WIH
UHCY (DJISIIIMK TOPOIIKOB HITH ad3PO30JIEH, BKIIFOYAs BBEIEHUE YE€PE3 PACIIBLIUTE]b,
BHYTPUTPaXeaibHO, HHTPAHA3AIBHO, SUAEPMAIIBHO M TPAHCIEPMANIBHO), OKYJISIPHBIM,
HepOPaIbHBIM I apeHTepaIbHbIM. CrIocOOBI OKYJIIPHOM JOCTABKH MOTYT BKJIIOYaTh MECTHO®
BBezieHue (TJIa3Hble KAIUiK), CYOKOHBIOHKTHBAIBHYIO, IEPUOKYIISIPHYIO HUJIM HHTPABUTPEATBHYIO
WUHBEKIUIO UM BBEICHUE Yepe3 OaJIOHHBIN KaTeTep Wik 0P TaIbMUYECKUE BCTABKH,
XUPYPTUYIECKHUM 00pa30M yCTaHOBIIEHHbBIE B KOHBIOHKTHBANIbHBIN MelIoK. [lapeHTepanbHoe
BBEJIEHUE BKIIFOYAET BHYTPUBEHHbIC, BHYTPHAPTEPHAIIbHBIE, TIOIKOKHbIE, BHYTPUOPIOIINHHBIE
YT BHYTPUMBIIIEUHbIC UHbEKLIUH WA HH(Y3UH, WK BHYTPUYEPEITHOE, HAIPUMED,
WHTPATEKAIBbHOE WITH BHYTPHIKENY TOYKOBOE BBeneHMe. [lapeHTepanbHOe BBEIEHHE MOKET OBITh
OCYLIECTBJICHO B (popMe OHOMW OOFOCHOM 03Bl HWIIH, HATIPUMEP, Yepe3 HerpePbIBHBIM
nepdy3uoHHBIH 103aTOp. PapMalieBTHYECKIEe KOMITO3UIIMU U MTPEnapaThl Isi MECTHOTO
NPUMEHEHHs] MOTYT BKJIFOYATh TPAHCIEPMANIbHBIE TUIACTHIPH, Ma3H, JJOChOHBI, KPEMBbI, TeJIH,

Karuiv, Cynro3uTOpHrHU, CIIpEU, KUAKOCTU U IMMOPOLIKH. MOFYT OBITH HGO6XOI[I/IMI>I UIn
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JKEJIaTCIIbHbI CTAHAAPTHBIC @apMaueBTquCKHe HOCUTEJIHN, BOAHBIE, ITOPOLIKOBBIC NI MACJIIHBIC
OCHOBBIL, 3aryCTUTECIN U TOMY HO}:[O6HbIe.

Hacrosiee n3obperenne BKIIOYaeT Takxke (papMalieBTHUECKHUE KOMITO3ULIUH, KOTOPbIE
CoZepKaT B Ka4eCTBE aKTMBHOTO UHIPEIUEHTA OTHO WJTH OOJiee COeNMHEHUI HACTOSIIIETO
n300pETEeHNUs1, ONMMCAHHBIX BbIIIE, B KOMOMHAIIMH C OJHUM UJH OoJiee papmMarieBTUIecKu
NpUEMIIEeMBIMH HOCUTEISIMH. [1py MPUroTOBICHHH KOMIIO3ULIME HACTOSIIETr0 N300peTeHHsI
AKTUBHBIN WHTPCOAUCHT O6bI"IHO CMCIINBAKOT CO BCIIOMOI'aTCJIbHBIM BCIICCTBOM, pa36aBJ'I$H’OT
BCIIOMOTaTEJIbHBIM BELIECTBOM WJIA BBOJST B TAKOW HOCUTEND B (hOpMe, HApUMEp, KarcyJibl,
caie, OyMasKHOW WM Apyroi ynakoBku. Eciiu BcmoMorareabHOE BEIEeCTBO CIYKHUT Kak
pa3baBHUTEIb, OHO MOKET OBITh TBEPBIM, TOJYTBEPIAbIM UJIH KUAKUM MAaTEPHUATIOM, KOTOPBII
IEeNCTBYET KaK KUAKUH HOCUTEIb, HOCUTENb WU Cpesia AJIsl aKTUBHOIO HHTpenreHTa. Takum
00pazom, KOMITO3UIUN HACTOSIIIEr0 H300peTeHrsI MOTYT ObITh B (pOpMe TaOJIETOK, MU,
MIOPOLIKOB, JIEMELIEK, Callle, KarcyJl, 3IUKCUPOB, CYCNIEH3UH, SMYJIbCHI, paCTBOPOB, CHPOIIOB,
aspo3oJieii (B BUE TBEPIOTO BELIECTBA UJIH B JKUAKOW Cpefie), Ma3eil, CoIepIKalluX, Hapumep,
10 10% 1no Becy akTUBHOTO COEIMHEHUS], MATKUX MJTU TBEPABIX KEJIATHHOBBIX KaIICYJI,
CYIIO3UTOPHEB, CTEPHUIIBHBIX PACTBOPOB IS MHBEKLUI MM CTEPIIIbHBIX (hPaCOBAHHBIX
TIOPOLIKOB.

[Tpu npuUroTOBNEHNH TMpenapaTa akTHBHOE COCUHEHNE NEPe]] CMELIMBAHUEM C IPYTUMH
UHTPEIUEHTAMH MOKET ObITh M3MEJIbYEHO JIJIsl MMONyUeHHUs] COOTBETCTBYIOIIErO pa3Mepa YacTHII.
Ecau akTHBHOE COeTMHEHHE MPAKTHYECKU HE PACTBOPUMO, OHO MOKET OBITh U3METBUEHO 10
paszMepos yactull MeHee 200 mew. Eciu akTUBHOE CO€IMHEHUE, N0 CYIIECTBY, pACTBOPUMO B
BOJEC, TO pa3MEp 4aCTUL MOXKET 6bITb no;:[o6paH N3MEJIBYCHUEM AJIs1 MTOJIYUCHUS MPAKTUICCKU
OJAHOPOAHOTO paclpenesieHus B Mpemnapare, HapuMmep, okono 40 Mer.

HeKOTOpre IMPUMEPDI MPUTOAHBIX BCTIOMOTATEJ/IbHBIX BEIIECTB BKJIKOYAKOT JIAKTO3Y,
IEKCTPO3Y, caxaposy, COpOUT, MAHHUT, KpaxMaJibl, TyMMUapaOukK, pocdar Kambius, aJbruHATHI,
TParakaHT, JKEJIATHH, CUJIMKAT KaJIbLHs], MUKPOKPUCTAIIMUECKYIO LIEJUTI0JIO3Y,
MOJIUBUHWITUPPOIUIOH, LIEJUTIOJI03Y, BOAY, CHPON U METHIILEIII0I03y. [Ipenaparsl MOryT
JOTIOJIHUTENIHO COZIEPIKATh. CMA3bIBAOLINE ATCHTHI, TAKHE KaK TaJIbK, CT€ApaT MarHus U
MUHEPAJIbHOE MACIIO; YBJIAXKHSIOUINE ar€HThL, YMYJIbIaTOPhl U CYCHEHAUPYIOLIUE ar€HThI,
KOHCEPBUPYIOIINE ar€HThI, TAKUE KaK METHJI- M MIPOMUITHAPOKCHOEH30aThI, MOACIACTUTENH, U

apoMaTHu3aTOpPhI. Kommnosumuy HacTosIIero I/1306p6TeHI/I$I MOT'yT OBITH COCTaBJIEHBI TAKUM
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obpazom, uToObI 0OecreunBaTh OBICTPOE, HEMPEPHIBHOE UJTH 3aMeJIEHHOE BHICBOOOKIAEHUE
AKTUBHOTO MHTPEAMEHTA MOC/Ie BBEACHHS MALUEHTY, TOCPEACTBOM MPUMEHEHHS M3BECTHBIX B
TaHHON 00JIACTH TEXHUKH MTPHUEMOB.

Kommnosuiuu MoryT ObITh COCTABJICHBI B BUIE €IUHUYHBIX JIEKAPCTBEHHBIX (POopM,
KaXK1ast 1033 COIEPIKUT OT OKOJI0 5 10 okoJio 100 mr, Gonee yacto ot okono 10 1o okono 30 mr
aKTHBHOT'O MHTpenueHTa. TepMIH «eIMHUYHbIC JIeKapCTBEHHbIE (POPMBDY OTHOCHUTCS K
(pU3UYECKH OTAEIbHBIM €IUHULAM, TPUTOHBIM B KAY€CTBE OJHOKPATHOM O3Bl JIsl OpraHu3Ma
4eJIOBEKa U APYTUX MIIEKONUTAIOINNX, KaXkaasi eAMHHULIA CONEPIKUT 3apaHee OIpeiesieHHOe
KOJIMYECTBO aKTHMBHOT'O MaTepHaa, pAaCCUNTAHHOE JUIs 00eCIIeYeH s 3a1laHHOTO
TepaneBTU4ecKoro 3G ¢exra, B COUeTaHNH C MPUTOAHBIM (PapMaLEBTUYECKIM BCIIOMOTATEIbHBIM
BEIIECTBOM.

AKTHBHOE COeTUHEHNE MOXKET OBbITh 3()()eKTUBHBIM B LIMPOKOM JHAINA30HE 103, 1
OOBIYHO €ro BBOIAT B (hapMarieBTHUeCKH 3P PeKTUBHOM KomuecTBe. OQHAKO CIenyeT
MIOHUMATh, YTO (PAKTUYECKH BBEIEHHOE KOJIMYECTBO COEAMHEHMUsI OOBIMHO OMpeNesieT Bpay B
COOTBETCTBUU C PENIEBAHTHBIMHU OOCTOSATENILCTBAMH, BKIIFOYAsl COCTOSTHHE, MOAJIeKAIIee
JIEYSHUIO, BBIOPAHHBIN CIOCO0 BBENeHNs, (PAaKTUYECKH BBOAMMOE COSIMHEHHUE, BO3PACT, BEC U
PEaKLHI0 KOHKPETHOTrO MAIEeHTa, TSXKECTh CHMIITTOMOB MALIMeHTa U TOMY IMOA00HOE.

JIns mosyueHust TBEPAbIX KOMITO3HUIIHH, TAKUX KaK TaOJIETKH, OCHOBHON aKTHBHBIN
UHTPEIUEHT CMEIINBAIOT C (hapMaLleBTUYECKHM BCIIOMOTaTeIbHbIM BEIIECTBOM JIsl TOJTyYEHUS
MPEABAPUTEIBHO COCTABJIEHHON TBEPAON KOMITO3ULINH, COAEP KALEe ONHOPOIHYIO CMECH
COeIMHEeHHsI HacTOosIIIero n3oopereHus. [Ipy yIIOMIHAHUH TaKUX MPEABAPUTEIHLHO
COCTaBJICHHBIX TOMOTEHHBIX KOMIIO3HULIMA, AKTHBHBIH HHIPEIUEHT OOBIMHO PABHOMEPHO
IUCTIEPTUPYIOT MO BCEH KOMITO3ULIUH, TAK YTO 3Ty KOMITO3HUIIMIO MOKHO JIETKO Pa3/AeIUTh Ha
paBHbIe 3Q(HeKTHBHBIE €NUHUYHbIE JIEKAPCTBEHHbIE POPMBI, TAKHE KaK TaOJETKH, MUTIOJH 1
Karcynbl Takue TBepable NpeaBapUTEIbHO COCTaBIEHHbIE KOMIIO3UIIH 3aTeM AEJST Ha
eMHUYHbBIE JICKAPCTBEHHbIE ()OPMBI OMMCAHHBIX BBILIE THIIOB, CoAep:Kamue, Hampumep, ot 0,1
10 okoso 500 Mr akTUBHOT'O MHIPEINEHTa HACTOSIIEro N300 peTeHHUSI.

TabneTku WITN MUJIEOJIM HACTOSIIIETO N300PETEHHSI MOTYT OBITh MOKPBITHI UJTH
KOMIayHAUPOBAHBI IPYTHM CIIOCOOOM JIJIsl TIOJyYEHHUsI JIEKAPCTBEHHOM (HOPMBI,
o0ecreunBaroel MperMyILecTBO MPOJOHTUPOBAHHOTO AelicTBuUs. Hanpumep, TabneTku uimm

MUJIFOJIM MOTYT COAE€P>KaTh BHYTPEHHMI U BHEIIHUHN JIEKAPCTBEHHBIM KOMIIOHEHT, ITPU 5TOM
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nocienHuii B popme 000I0UKH BOKPYT MEPBOT0. ITH 1BA KOMIIOHEHTA MOT'YT OBITh Pa3aesIeHbI
SHTEPAJIbHBIM CJIOEM, KOTOPBIN CIIYXKUT AJI MPEIOTBPALLECHUS Pa3pyLUEHUs B XKENYAKE U
obecneyeHust MPOXOXKICHNS HETIOBPEKAEHHOTO BHYTPEHHET0 KOMITOHEHTA B
IABEHAALATUIIEPCTHYIO KUIIKY HIIH JUISI OTCPOYKH €ro BBICBOOOKAEHUS. [JIsl TAKMX SHTEPAIbHBIX
CJIO€B WJIN TIOKPBITHH MOTYT OBITh MCIIOJIB30BAHBI PA3IMYHbIE MaTepHAIIbl, TAKUE MaTEpUAIIbI
BKJIFOUAIOT Psil MOJUMEPHBIX KUCJIOT U CMECEN MONIMMEPHBIX KUCJIOT C TAKUMH MaTepuataMu
KaK LIeJUIAaK, LIETUIOBBIA CIIUPT U aLleTaT LEJUTIOJIO3bL

XKunkue Gopmbl, B KOTOPBIX COEAUHEHUS U KOMIIO3ULIUN HACTOSIIEr0 U300peTeHus
MOTYT OBITh HCTIIOIB30BAHBI JIsI TEPOPATBHOTO WITH HHBEKIIMOHHOTO BBEICHUS, BKIIIOYAIOT
BOJIHBIE PACTBOPBI, COOTBETCTBYIOLINM 00pa30M apOMaTU3UPOBAHHbBIE CUPOIIbIL, BOIHBIE UIIH
MacJIsTHbIe CYCIIEH3UH U apOMaTH3HPOBAHHBIE SMYJIBCUU CO CheNOOHBIMU MAC/IaMH, TAKHMHU KaK
XJIOIIOKOBOE MAcCJj0, KYHXKYTHOE MAcJIo, KOKOCOBOE MAaCjIO WIH apaxUCOBOE MACIO, a TAKKE
3JIMKCHUPBI U aHAJIOTUYHbIE (hapMalieBTHYEeCKHE JKUAKHE HOCUTEIH.

Komnosuiun 11t MHransuy Wik HHCYQGIIsInUN BKITIOYAOT PACTBOPBI M CYCIICH3UH B
(dapManeBTHUECKHN NPUEMIIEMBIX, BOAHBIX MM OPraHUYECKUX PACTBOPUTENAX, UM UX CMECSX, U
nopoiku. JKuakue uim TBepble KOMIO3ULUU MOTYT COAEPKAaTh MOAXOAAIINE
(apmManieBTHUECKH NPHEMIIEMbIe BOCIIOMOTaTeIbHbIE BEIIECTBA, ONMCAHHbIE BhilIe. B
HEKOTOPBIX BapUAHTaX peAIM3alii KOMIIO3ULUU BBOAAT IIEPOPAIbHBIM WU HA3aJIbHBIM
pecnupaTOpHBIM IyTEeM Ul MECTHOTO HITH cucteMHoro d¢dexra. Kommosumnum moryt
pPacHpLIATHCS IPU MOMOIIHM UHEPTHBIX Ta30B. PacnbuieHHbIE pACTBOPBI MOTYT BABIXATHCS
HEMOCPEACTBEHHO U3 PaCHbUIIOLIETO YCTPONUCTBA, WM PACHIBUIUTENBHOE YCTPOMCTBO MOXKET
OBITH MOAKITIOYEHO K MACKe JIJIsl JIMLA, TEHTY WJIH ABIXaTeJIbHOMY amlnapaTty H30bITOYHOTO
JABJIEHUs IIEPUOANYECKOroO AercTBrsA. KoMo3uuuu B pacTBopax, CyCIeH3UsAX WIN MOPOLIKaX
MOTYT OBITh BBEIICHBI TEPOPATBHO MM HA3aJIbHO Uepe3 YCTPOICTBA, KOTOpbIe 00eCIeYHBAOT
JOCTaBKy KOMIIO3MLIMU HAJIEKAIINUM 00pa3oM.

KonnuecTBo coequHenyst Uiau KOMIIO3ULMH, BBEICHHOE MALIUEHTY, BAPbUPYETCS B
3aBHCUMOCTH OT TOTO, YTO UIMEHHO BBOAUTCS, LIEJIN BBEEHHSI, TAKOH KaK NMPOpUIAKTHKA HITH
Tepamnusi, COCTOSHUS NMalMeHTa, criocoda BBEACHUs U TOMy nofobHoro. B TepanesTuueckux
NPUMEHEHHSIX KOMITO3HLUU MOTYT OBbITh BBEICHBI MALIMEHTY, CTPAJA0IeMy 3a00JIeBaHHEM, B
KonuecTse, 3QHEeKTHBHOM /ISl IeUeHHs WIIN TI0 MEHbIIEei Mepe YaCTHYHOTO MPeKpaIleHus

CHMITTOMOB 3200JIeBaHUS M €r0 OCJIOKHEHUH. D (eKTHBHBIE TO3bI 3aBUCST OT COCTOSIHUS
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3a00eBaHus, MOANIEKAIIETO JICUEHHUIO, a TAK)KE OT PELIeHHs JieUallero Bpaya, B 3aBUCUMOCTH OT
TakuxX (akTOPOB, KK TSKECTb 3a00JIEBaHUs, BO3PACT, BEC U 00LIee COCTOSTHUE MALUEHTA, U TOMY
1000HOTO.

BBoanMble nanuyueHTy KOMIO3HLIUM MOTYT OBITh B popme papmarieBTHIECKUX
KOMITO3HMLIUH, ONMCAHHBIX BBIIE. DTU KOMIIO3ULIMU MOTYT ObITh CTEPUIIN30BAHBI OOBIYHBIMH
Croco0aMH CTEPUITM3ALINN HITH MOTYT OBITh CTEPUIIM30BaHbI (PHIIbTpOBaHUEM. BonHbIe
PpaCTBOPBI MOTYT 6bITb YHaKOBaHbI AJis1 UCIIOJIB30BAHUS B UICXOAHOM UJIU HHO(bHHH3OBaHHOM
BUE, TMOPUIM30BAHHBIN MTPENapaT CMEMNBAIOT CO CTEPUIIBHBIM BOJHBIM HOCUTEINIEM TIEPEN
BBeZieHHeM. pH mpemnapaToB COeAMHEHUH HACTOSIIIETO H300PETeHHUsI COCTABIISIET OOBIMHO OT 3 10
11, Oonee mpeAnodTUTENBHO OT 5 10 9 1 HanboJiee nmpennouTuTeNbHO OT 7 110 8. Crienyer
MOHUMATBh, YTO HCIOJb30BAHNE HEKOTOPBIX BHIMIEYOMSHYTHIX BCIIOMOTATEIbHbIX BEIIECTB,
HOCHUTENIeH WK CTaOWIM3aTOPOB MPUBOAUT K 00pa30BaHUIO (PapMaLleBTUYECKHIX COJICH.

TepaneBTrueckast 103a COSTUHEHHUH HACTOSLIETO N300PETEHHUSI MOJKET BAPbUPOBATHCS B
COOTBETCTBUU, HATIPUMED, C UCTIOIB30BAHUEM JJIS JICUSHHsI ONPEAEIEHHOTO 3a00eBaHUs,
crocoOOM BBEIEHUS] COSAMHEHUS, 3T0POBbEM U COCTOSIHUEM MALIUEHTA, & TAKXKE PELICHHEM
Jedamiero Bpada. IIpomopiius uitk KOHIEHTPALHs COSAMHEHHS HACTOSIIIEro U300peTeH s B
(apmManeBTHUECKOH KOMITO3ULIMN MOXKET BApbHUPOBATHCS B 3aBUCHMOCTH OT psina (aKkTopoB,
BKJIIOUAst 103y, XUMUYECKHE CBOMCTBA (Harpumep, ruipoGoOHOCTD) B CIOCO0 BBEICHMUSI.
Haan/IMep, COCAMHECHUS HACTOSALICTO I/1306peTeHI/I$[ MOTYT 6I>ITB npeacTaBJICHbI B BOOAHOM
¢usnonornyeckom OypepHoM pacTBope, copepsxkarieM ot okoiso 0,1 no okono 10% macc./00.
COEIMHEeHHMS JJIsl MAPEHTEePAIbHOTO BBeNeHHsI. HeKoTopble cTaHmapTHBIE YPOBHH 103
COCTABJISIFOT OT OKOJIO 1 MI/KT 10 0koJio 1 I/KT Beca Tesia B CyTKU. B HEKOTOPBIX BapHaHTax
peanuzaiuu, ypoBeHb 03bl cocTaBsieT oT okoyio 0,01 mr/kr mo okono 100 Mr/kr Beca Tena B
CYTKH. I[oza, BEPOATHO, 3aBUCUT OT TaKUX NCPEMEHHBIX, KaK THUII U CTECIICHDb IIPOTPECCUPOBAHUA
3a00IeBaHUs MJIN PACCTPOICTBA, 00IIee COCTOSTHHE 3JOPOBbsi KOHKPETHOTO MAIHEHTa,
OTHOCHTEJIbHAsE OHoJIorHueckas 3 PeKTHBHOCTb BEIOPAHHOT'O COEIMHEHUS, COCTAB
BCIIOMOT'aTeJIbHOIO BEIecTBa U criocod ero BBeneHus. D PeKTHBHbIE 03Bl MOTYT OBITH
JKCTPANOIMPOBAHBI IO KPUBBIM 3aBUCHMOCTH OTBETA OT O3B, MOJYUYEHHBIX U3 HCIBITATEIbHBIX
CHCTEM in Vitro win Mojiejiell Ha »KUBOTHBIX.

CoennHeHUs1 HACTOSIIIErO N300PETEHHUS TAKKE MOTYT OBITh COCTABJIEHBI B KOMITO3HULIMIO B

COUYCTaHUHU C OJHUM HJIHU Oonee AONOJHUTECIbHBIMU AKTUBHBIMH UHI'PEAUCHTAMU, KOTOPbBIC
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MOT'YT BKJIIFOYATb JIIO0BIE q)apMaL[eBTI/ILIeCKI/Ie Ar'CHTBI, TAKUEC KaK IIPOTUBOBHUPYCHBIC aI'CHTDI,
BAKIWHBL, aHTUTEJIA, CTUMYJIATOPbI UMMYHUTETA, UMMYHOACTIPCCCAHTHI,

IMPOTHBOBOCHAJIUTE/ILHBIC ar'CHTBI U TOMY HOL[O6HI:>I€.

Meuenvie coeounenus u cnocodvl ananusa

JIpyroii acriekT HaCTOSIIero H300peTeHNs] OTHOCUTCS] K COSTUHEHUSIM HACTOSIIIEr0
n300peTeHust C METKOH (JIyOpPEeCLIEHTHBIM KPacHTEeJIeM, CO CITHHOBOI METKOMH, ¢ METKOM
TSDKEJIBIM METAJIJIOM WU C PAAMOAKTUBHON METKOH, KOTOPBIE MOTYT OBbITh MPUTOIHBI HE TOJIBKO
B CPEICTBAX BU3YAJIM3aLlMU, HO U B aHAJIM3aX, KaK in vitro, Tak  in vivo, JUIst JIOKAJTHU3aLHuN U
KonnuecTBeHHOM olieHKkH pepmenHTa FGFR B 00pasiax TkaHel, BKIIFOUas UeJIOBEUECKHUE, a TAKKe
nist onpenenenus uranaoB pepmenta FGFR mytem nHruOMpoBaHUsI CBS3BIBAHUST MEYSHBIX
coennHernii. COOTBETCTBEHHO, HacTosIIee n3o0peTeHne BKIouaeT aHanu3bl pepmenra FGFR,
KOTOpBIE COAEPIKAT TAKUE MEUEHbBIE COCTUHEHUSI.

Hacrosimee n3obpereHne qOMOIHUTENBHO BKIFOUAET MEUEHHbIE H30TONAMU COSINHEHHUS
Hacrosuiero nsooperenus. CoennHEHNE KMEUEHHOE U30TOMOMY WIIH COEIUHEHHE «C
PamuoOaKTUBHON METKOWY MPEACTaBIsIeT COOO0H COeqMHEHNE HACTOSIIEro N300peTeH s, B
KOTOPOM OJUH HJTH 00Jiee aTOMOB 3aMEHEHbBI WJIH 3aMEIIEHbI ATOMOM, HMEIOIIUM aTOMHYIO
MacCy WM MacCOBOE YHUCIIO, OTJIMYHOE OT aTOMHOM Macchl UJIM MacCOBOTO YUCIa, OOBIMHO
BCTpPEYANOIIErocs: B mpupoe (To ecTh, npuponHoro). IToaxonsiie paiuoOHyKIUAbI, KOTOPbIE
MOTYT OBITh BHEIPEHBI B COETMHEHUS] HACTOSIIIErO N300PETeHNs, BKJIFOUAIOT, HO HE
OTPaHUYUBASICh STUM, *H (Takske 3amuchIBaeTCs Kak D 1t neitepusi), *H (Tak>Ke 3aMmUCHIBACTCS
xak T 71 TpHTHS), e B Yo By N, 150, 10, 180, R, 35, %C1, 2By, ™Br, "*Br, ""Br, 121,

1247 1257 131
I, “In

I. Pagnonykiana, KOTOPBIA BHEAPSIOT B paCCMaTPUBAaEMble COEAUHEHHUS C
pPanNOaKTUBHON METKOMN, 3aBUCUT OT KOHKPETHOT'O IPUMEHEHHSI TOTO COSTUHEHHUS C
panuoakTHBHOI MeTkol. Hampumep, ans in vitro mapkuposku pepmenta FGFR u
KOHKYPEHTHBIX aHAJH30B OOBIMHO GOJIee MPUroHbI CoenrHenns, conepxarmue “H, '*C, **Br,
1257, B3y S, st MOy YeHHSI Paiu0-U300parKeHust 0ObIMHO OOJiee MPUTOIHBI e, B, 159,
1231 1247 1311 7Sp T6pL oy TRy

Crnenyer MOHMMATh, YTO KMEUEHOE COSUHEHNE» WU COEANHEHNE «C PAAHOAKTUBHOMN

METKOI» NpEACTaBJIACT coboit COCAUHCHUEC, COACPIKAIIEC 10 MEHbITIEH MEPE OAUH

pPamuoOHYKIHI. B HEKOTOPBIX BapHaHTaX peai3alyy PaAUOHYKIIUA BBIOpAH U3 TPYIIIIbL,
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cocrosimeii us ° H, 14C, 1251, 3¢ u ¥Br.
CuHTeTHYeCKHE CHOCO6bI BHEAPCHUS PAANOU30TOIIOB B OPraHUYC€CKUE COCAMHCHUS ITPUMCHUMBI
K COSIMHEHMSIM HACTOSILIEro N300peTeHNs U OOIIen3BECTHBI B JAHHON 00JaCTH TEXHUKH.
CoenuHeHne HACTOSINETO U300PETEHNsSI C PAAHOAKTHBHOW METKOIN MOXKET OBITh
NPUMEHEHO B CKPUHHHIOBOM HCCIIEIOBAHUY JUIS MACHTU(UKALIMI/OLIEHKY coeuHeHnH. B
o0LIMX YepTax, BHOBb CHHTE3NPOBAHHOE WJIH UICHTU(PHULIPOBAHHOE COSTUHEHHE (TO €CTh
HcCIIelyeMoe COeIMHeHNE) MOKET OBITh OLIEHEHO Ha €ro CIIOCOOHOCTh CHIXKATh CBS3bIBAHNE
COEIMHEHUs] HACTOSILIETO N300peTeHNs ¢ paauoaKkTUBHON MeTKOil ¢ pepmenTom FGFR.
Co0TBETCTBEHHO, CIIOCOOHOCTH UCCIIENyEMOr0 COeTMHEHHSI KOHKYPUPOBATh C COENMHEHNUEM C
panuoakTUBHOI MeTKo 3a csa3biBaHMe ¢ pepmenToM FGFR mpsiMo koppenupyer ¢ ero

cBsi3bIBaroIIel a)()UHHOCTHIO.

Hab6opur

Hacrosimee n3obperenue BKIIIOYaeT Takxke hpapMaleBTHIECKHE HAOOPBI, IPUTOIHBIE,
HanpuMep, AJIs JIeUeHHs WK NPeNyNpeAeHs 3a00eBaHuil UM PacCTPONCTB, CBA3AHHBIX C
FGFR, oxupenusi, nuadera u Ipyrux 3a00JIeBaHuUi, YIOMSHYTBIX B HACTOSIIIEM JOKYMEHTE,
KOTOpBIE COZIepIKaT OHY WK OoJiee YIIaKOBOK, CoAep KauxX apMaleBTHIECKYI0 KOMITO3HIIHIO,
COZIeP KAILYIO0 TepaneBTHYECKH A(PPEKTUBHOE KOINYECTBO COEANHEHNs HACTOSILLETO
u3o0petenus. Takue HaAOOPBI MOTYT TOMOJHUTEIBHO COAEPKATh, IPU HEOOXOAMMOCTH, OJIUH
wiy Oolee pa3IMUHBIX KOMIIOHEHTOB OOBIMHBIX (hapMalleBTUUYECKUX HAOOpPOB, TAKHUX KakK,
HanpuMep, KOHTEHHepBbI ¢ OMHUM Win Ooee (apMaleBTHISCKH PUEMIIEMBIMH HOCHUTEIISIMH,
JOTOJIHUTENbHBIE eMKOCTH M TOMY MO OOHOE, YTO MOHSTHO AJIS CIIEeLUAaJINCTa B JAHHON obnactu
TeXHUKHU. Takke B cCOCTaB HAOOpa MOTYT BXOJIUTb HHCTPYKLIMY, KAaK B BUJI€ BKJIAbIIIEH, TaK U B
BUAC OTUKETOK, YKA3bIBAIOIUE KOJIMYCCTBO KOMIIOHCHTOB, MOAJICKAIIUX BBEACHUIO,
MHCTPYKIMH 10 BBEACHUIO W/ WM HHCTPYKIMH MO CMEIMBAHUIO KOMIIOHEHTOB.

Hanee Hacrosimee nzodpererne 6osiee monapoOHO OMHUCAHO HA KOHKPETHBIX MPUMEPaX.
Crenyrormye npuMepsl CIIyat AJis Lejlel HarJIsAHOCTH U HUKOMM 00pa3oM He OrPaHHYHBAOT
HacTosliee nsooperenue. CrienuaniucTaM B JaHHOW 00NaCTU MOHATHBI Pa3IndHble HEKPUTHYHbBIE
napaMeTpbl, KOTOPbIE MOT'YyT 6bITI> NU3MEHCHBI UJIN MOI[I/I(I)I/IL[I/IpOBaHbI AJIs1 TTOJTYy1€HUA
NPaKTHYECKH TAKUX e pPe3ysNbTaToB. bbuio oOHapykeHo, uro coenunenus [Ipumepos

NpPEeACTaBIISIOT co0oit nHrndomuroper ogHoro win donee FGFR, kak onucano Huxe.
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INPUMEPBI

Huoxe npesncTaBiieHbl SKCIIEpUMEHTAJIbHbIE IPUEMBI [l COeIMHEHHH HaCTOSALIEero
u3obpetenus. [IpenapatuBuyto JKX-MC 04HCTKY HEKOTOPBIX MOJYYEHHBIX COSTUHEHHI
BBIMIOJTHIJIM HA MacC-HaNpaBlIeHHBIX (pakIUOHUpYOINX cucremax Waters. baszosble
HACTPOIKH 000pyIOBaHUs, MPOTOKOJIBI M YIIPABIISIOIIAS POTpaMMa ISl SKCILTyaTalul STHX
cucTeM noapoOHO onucansl B mureparype. Cw., Hapumep, “Two-Pump At Column Dilution
Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002); “Optimizing
Preparative LC-MS Configurations and Methods for Parallel Synthesis Purification”, K. Blom,
R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, J. Combi. Chem., 5, 670 (2003); u
“Preparative LC-MS Purification: Improved Compound Specific Method Optimization”, K.
Blom, B. Glass, R. Sparks, A. Combs, J. Combi. Chem., 6, 874-883 (2004). Boinenenubie
COEIMHEeHMs, KaK MPaBUIIO, MTOABEPrall aHAJIUTHUECKON )KUAKOCTHON XpOMaToOMacc-
ciektpomerpun (JKXMC) nuist mpoBepKH YUCTOTHI, PH CIEAYIOLIUX YCIOBHSX: MPUOOP; CepHst
Agilent 1100, JXX/MC]JI, konornka: Waters Sunfire™ Cig 5 mMkm, 2,1 x 5,0 mm, Gydepsr:
noasukHas (aza A: 0,025% TOK B Bone, u noasrkHas ¢asza B: 0,025% TOK B arieroHuTpuIIE;
rpaaueHT oT 2% 10 80% B 3a 3 MUHYTBI CO CKOPOCTBIO MOTOKA 1,5 MJI/MUHYTY.

Hexotopele 13 nonyueHHbIX COelMHEHUH ObUTH TaKXKe pa3/iesieHbl B IIpernapaTHBHOM
maciuTade mpu nomoru odpaieHHO-(Ha30BOi BHICOKO3I(P(PEKTUBHOM KUAKOCTHON
xpomarorpadpun (OP-BIXKX) ¢ Macc-ceneKTUBHBIM AeTEKTOPOM Hiu (i3iI-x pomaTorpadun
(cunukarenp), kKak ykazaHo B [Ipumepax. Tunuyanble yCIOBHS AJIsl KOJIOHKH TPeTapaTUBHON
o0pareHHO-(a30B0i1 BbICOKO3 G eKTHBHOI sxunkocTHON Xpomarorpadun (OP-BOXKX) Obiu
CIEAYIOLUIUMHU:

ounctka npu pH = 2: kononka Waters Sunfire™ Ci5 5 Mkm, 19 x 100 Mm, 3JIIOUPOBAHUE
noasrskHOH (asoit A: 0,1% TPK (TpudTopyKkcycHast KUCIOTa) B BOAE, M MOABIKHOMN (as3oii B:
0,1% T®K B arieToHUTpUIIE; CKOPOCTH MOTOKA cocTaBmiia 30 MJI/MUHYTY, pa3AeIuTeNbHbINA
IpagveHT ONTHMU3HPOBAIHN ISl K&JKAOTO COSIMHEHUS], UCIIONb3YsI TPOTOKOJ ONTHMHU3ALIIH
METO/a JJ11 KOHKPETHOI'O COeIMHEHNs1, OMMMCAaHHbIN B tuTepatype [cm. “Preparative LCMS
Purification: Improved Compound Specific Method Optimization”, K. Blom, B. Glass, R.
Sparks, A. Combs, J. Comb. Chem., 6, 874-883 (2004)]. Kax nmpaBuio, ucnoibpzyemasi CKOpOCTb

noToka ¢ kojoHkow 30 x 100 MM cocrasisuia 60 MII/MUHYTY.
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ouncrtka npu pH = 10: xononka Waters XBridge Cig 5 mkm, 19 x 100 MM, s5mroupoBaHue
noaBuxkHOH (aszoit A: 0,15% NH4OH B Boze, u noasmxkuoit dazoii B: 0,15% NH4OH B
alleTOHUTPUIIE; CKOPOCTh MOTOKA cOcTaBmiIa 30 MJI/MUHYTY, Pa3AeIUTENbHbIA TPAIUEHT
ONTHUMH3UPOBAIIN JJII K&KIOTO COEANHEHUS], UCTIOJB3YS IPOTOKOJI ONTUMHU3ALNN METONA JJIst
KOHKPETHOT'O COeIUHEHMs], OIIMCAaHHbINA B muTeparype [cM. “Preparative LCMS Purification:
Improved Compound Specific Method Optimization”, K. Blom, B. Glass, R. Sparks, A. Combs,
J. Comb. Chem., 6, 874-883 (2004)]. Kax mpasuio, ucrnoip3yemasi CKOpOCTb ITOTOKA €

kosoHKo# 30 x 100 MM coctaBisina 60 MJI/MUHYTY.

Ipumep 1
3-(3,5-numeToxkcudpenn)-1-mernn-1,3,4,7-rerparuapo-2H-nuppono|3',2':5,6 lnupuno[4,3-

d]nupumuann-2-ox

@]
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o NJLN/
g8

Cmaous 1: 4-(memunamuno)-1H-nupponof2,3-b] nupuoun-5-xapbéansoecuo

o HN™
H = | \

Cwmech 4-xyop-1H-nmupposno[2,3-b]mupunun-5-kapoansaeruga (CAS Ne 958230-19-8)
npousBoacTea Adesis, kaT. Ne 4-263; Synnovator, kat. Ne PBN2011188: 2,71 1, 15 MMomb)
metmnamuHa (33 macc. % B atanone, 24 mi, 200 MMoITb) B 2-MeTOKCUdTaHOEe (6 MIT) HarpeBaiu
1o 110 °C u nepemennBaiy B TEUEHUE HOUU B 3aKPBITOH KOJIOE AJist pabOThI IO AABJIEHUEM.
3aTeM peakIMOHHYIO CMECh OXJIAIMIIN IO KOMHATHOM TeMIepaTyphl U KOHIIEHTPHUPOBAIIH.
Ocratok pactsopuinu B pactsope HCI (1 u., 25 min) u Harpemu no 50 °C. Tlocne
NepeMelINBaHus B TeUeHUe 2 YacOB PEaKLIMOHHYIO CMECh OXJIaUIN 0 KOMHATHOMN
TeMIIepaTypel U HelTpanu3oBanu HackieHHbIM pacTBopoM NaHCO;3. CBeTno-xenTslii 0cagok

cobpanu punabTpanmei, MpOMbUIN BOAOH U MeéKCaHAMH, 3aT€M BBICYLIMIIH in vacuo C
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HOJy4eHHEeM 3a1aHHOTO TponykTa (2,54 1, 97%) B BHIE CBETIIO-KEJITOrO TBEPIOTO BEIIEeCTBA.

XKX-MC paccuurano ans CoH N3O [M+H]" m/z: 176,1; Haiineno 176,1.

Cmaous 2: 5-{[(3,5-0umemoxcupenun)amuno [ memun}-N-memun-1H-nuppono/ 2, 3-b [nupuoun-4-

AaMUH

-
HN

0 N N
Ho ol N
N

N"H

K cmecu 4-(merunamuno)- 1 H-nuppono[2,3-b]nupunun-5-kapbansaeruna (1,75 r, 10
MMOJIb) U 3,5-mumetokcubenzonamuna (2,30 r, 15,0 mmorb) B 3Tanose (50 mit) nodaBuiu
yKCyCHY!0 Kucnoty (8,5 mi, 150 Mmons). ITonydeHHyI0 CBETIIO-KENTYIO CYCIIEH3UI0 HarpeBali
¢ nedpnermaropom. [locne nepemernnBanyst B T€UEHNE 3 YaCOB MOJIYYEHHBIN KPACHBIA PacTBOP
OXJIAJTUJIUA 0 KOMHATHOM TeMIepaTypsl U nodaBuin nuanodoprunpun Hatpus (1,9 r, 30 Mmmosb).
PeakiinoHHy10 cMech NepeMeIInBali IpU KOMHATHOM TeMIiepaType B TeUeHHe HOUH, 3aTeM
HeHTpann30Baiu HachIIeHHBIM pacTBOPOM NaxCOs. CMech 3KCTparupoBad STHIALIETATOM
(EtOAc). Opranmyeckuii Coi MpOMBUIN BOAOH U HACHIIEHHBIM COJIEBBIM PACTBOPOM, 3aTE€M
BeICYyLIHIN Haa Na,SO4. PacTBOpUTEND YAAIUIN O NOHIKEHHBIM AaBieHneM. OCTaTok
ouucTHiu Ha KojioHKe (Biotage®): 40 r cunukareneBasi KOJOHKa, dmouposaiu ot 0 no 10%
MeOH/AXM c nonydeHuem 3aaaHHoro nponykra (2,33 r, 75%) B BUIE CBETIIO-JKEJITOTO

tBepaoro semectsa. JKX-MC paccuurano ans Ci7Ha N4O, [M+H]* m/z: 313,2; naiineno 313,1.

Cmaous 3: 3-(3,5-oumemorxcughenun)-1-memun-1,3,4,7-mempacuopo-2H-nuppono[3',2":5,6/
nupuoof4,3-dJnupumuoun-2-on

K nepememannomy pactsopy 5-{[(3,5-aumerokcudennn)amuao |merun  -N-merun-1H-
nuppoio[2,3-b Jnupunun-4-amuna (16 mr, 0,05 mmosnb) u TpusTuiaamuna (21 mi, 0,15 MMonb) B
terparuapodypane (1,5 mi) nobasunu tpudocren (18 mr, 0,06 Mmmonp) B TeTparuapodypane
(0,5 mu1) ipu 0 °C. TTosydyeHHyr0 KENTYIO cycnensuro nepemernrsamy npu 0 °C B Teuenue 30
MUHYT, 3aTeM nobasmu pactsop NaOH (1 H., 1 mu). Becb ocanok pacTBopuiicst ¢ 00pa3oBaHUEM
IABYX CJIOE€B PaCTBOPOB, U PEAKLMOHHYIO cMech nepemernnsaiy npu 0 °C eme 30 MUHyT.

OpraHuuecKuil CJIOH, CoaepsKaliuii 3aJaHHbINA TPOAYKT, OUUCTHIHN ¢ nmomolbio OD-BOXKX (pH
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= 2) ¢ mojy4eHueM 3aJaHHOTO MPOayKTa B Bue Oesioro TBepaoro Bemiectsa. XKX-MC

paccuutano s C1sHi9N4O3 [M+H]" m/z: 339,1; naiineno: 339,1.

Ipumep 2
3-(3,5-numeroxcudenni)-1,3,4,7-rerparuapo-2H-nuppono[3',2':5,6 Jnupuno[4,3-

d]nupumMuauH-2-0H

~o
/@\ O
~o NJ\NH
D

DTO COeAMHEHNE TIOYYIIIU, IPUMEHSS TAKUE JK€ IPUEMBI, KaK Onucansl st [lpumepa 1,
UCTIONIb3YSl PACTBOP THIPOKCHAA aMMOHHS BMECTO METHJIAMHHA W TIOBBICUB TEMIIEPaTypy
peakuuu 10 130 °C na Cmaouu 1. YKX-MC paccuutano ans C7H7N4Os [M+H]" m/z: 325.1;

HaligeHo: 325,1.

Ipumep 3
3-(3,5-numeroxkcudpenn)-1-atun-1,3,4,7-rerparnapo-2H-nuppono[3',2':5,6 lnupuno[4,3-

d]nupumuann-2-ox

~o
ol
~o NJ\N/\
I

JTO coeHEHNe MOMY4UIIH, IPUMEHsIs TaKHe e IPUeMbl, Kak onucansl 11 [pumepa 1,
ucronb3ys stTunaMuH (2 M B TI'®) BMecTo MeTHIIaMIHA U [TOBBICHB TEMITEPATYPY PEAKIUH 10
130 °C na Cmaouu 1. XX-MC paccuurano ais C1oHy N4O; [M+H]" m/z: 353,2; HaiineHo:
353,1. 'H SIMP (500 MI'w, JIMCO) & 12,18 (s, 1H), 8,12 (s, 1H), 7,58 — 7,53 (m, 1H), 6,75 (d, J
=291, 1H), 6,56 (d,J =2,2T'y, 2H), 6,42 (t, ] =2,2 ', 1H), 4,86 (s, 2H), 4,21 (q,J =6,9I'Ly,
2H), 3,75 (s, 6H), 1,38 (t, ] = 6,9 ', 3H).



Ipumep 4
1-uuknonponui-3-(3,5-numeroxcudpenn)-1,3,4,7-rerparuapo-2H-nupposio

[3',2":5,6lnupuno|4,3-d Inupumugun-2-on

~o
0
\OL jNLNA

DTO COeAMHEHNE TOTYYUITH, PUMEHSISI TAKUE K€ MTPUEMbI, KaK Onucansl 1Jist [pumepa 1,
UCIOJIBb3Ysl LUKJIONPOMUIAMUH BMECTO METUJIAMIHA U MTOBBICUB TeMIEpaTypy peakuuu 1o 130
°C na Cmaouu 1. XX-MC paccuurano ans CoHz N4O; [M+H]* m/z: 365,2; Halineno: 365,2. 'H
SAMP (500 MI'u, IMCO) & 12,20 (s, 1H), 8,16 (s, 1H), 7,55 - 7,51 (m, 1H), 7,03 (d, J =2,5 T,
1H), 6,54 (d,J =2,2 T'y, 2H), 6,39 (t,J =2,2 'y, 1H), 4,77 (s, 2H), 3,74 (s, 6H), 3,39 — 3,33 (m,
1H), 1,14 — 1,08 (m, 2H), 0,76 — 0,66 (m, 2H).

Ipumep 5
1-(uuxnonponuamerui)-3-(3,5-numeroxcudpenna)-1,3,4,7-rerparuapo-2H-

nuppogo[3',2':5,6lnupuno[4,3-d jnupumugun-2-ox
~
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DTO CoOenMHEHHE TTOYUHIIH, UCTIONB3YS TAKHE Ke TIPUEeMbI, KaK OTUCaHbI 1uist [Ipumepa
1, UCnoB3ysl LUKJIOMPOMIMETUIIAMUH BMECTO METHJIAMHHA U MTOBBICUB TEMIIEPATYPY PEaKLuu
10 130 °C na Cmaouu 1. XX-MC paccunrano st Co1HysN4O3 [M+H]" m/z: 379,2; naiineHo:
379,1.

Ipumep 6
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1-6en3ma-3-(3,5-numeroxcudenmni)-1,3,4,7-rerparnapo-2H-nuppono [3',2':5,6lnupuno[4,3-

d]nupumuanu-2-ox
~

0
ol
o NJ\N/\Ph
I
NT R

DTO coeAMHEHHEe MOJIYyYUIIH, UCIOJb3Ysl TaAKUE K€ MPUEMBbl, KaK ONMuCaHbl A [Ipumepa
1, ncnonp3yst OeH3MIaMUH BMECTO METHJIAMHHA U NOBBICUB TeMriepatypy peakuuu 10 130 °C Ha

Cmaouu 1. XX-MC paccunrano ais CogHysN4O3 [M+H]" m/z: 415,2; naiineno: 415,2.

Ipumep 7
3-(2-xy0p-3,5-numeroxcudenni)-1-merui-1,3,4,7-rerparnapo-2H-

nuppogo[3',2':5,6lnupuno[4,3-d jnupumugun-2-ox

~o
o)
cl fl \

Cmaous 1: 3-(3,5-0oumemoxcughenun)-1-memun-7-(gpenuncynvchornun)-1,3 .4, 7-mempacudpo-2H-

nupponof3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on

0
Q 1
o NT N
N
N \
SO,Ph

K nepemernannomy pactopy S-{[(3,5-mumerokcudernn)amuno |metui } -N-merun-1H-
nupposo[2,3-b]mupunun-4-amuna (Ipumep 1, Cmaoua 2: 2,33 r, 7,46 MMOJIb) ¥ TPUATHIIAMHHA

(3,1 mm, 22 mmonb) B TeTparuapodypane (50 min) nodasunu tpudocres (2,66 r, 8,95 mmons) B
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terparunpodypane (20 mi) mpu 0 °C. TToaydeHHYIO JKEITYIO CYCIEH3UI0 NepeMeInnBaiu npu 0
°C B Teuenue 30 munyT, 3areM nodasmu pactsop NaOH (1 H., 20 mu). Becb ocamok
pacTBOpHIICS ¢ 0Opa30BaHUEM JBYX CJIOEB PAaCTBOPA, U PEAKLMOHHYIO CMECh TepeMeIInBaIU IpU
0 °C eme 30 munyT. Cmech skcTparuposanu stuinaneratoM (EtOAc). Opranmueckue cion
O0BEIMHIIN U IPOMBLIH BOJIOH, HACBIIIIEHHBIM COJIEBBIM PACTBOPOM, 3aTEM BBICYIININ HAJ
Na,SO4. PacTBOpurenu yaanuimm noj NOHWKEHHbIM AaBieHneM. OCTaToOK pacTBOPIIIN B
terparunpodypane (50 mn) u oxnagum ao 0 °C, 3ateM Tpemsi HOpLHUSIME JOOABUIUA THIPHL
Hatpus (60 macc. % aucnepcust B MuHepaimbHOM Maciie, 600 mr, 15 mmonb). [Tonyuennslit
KOpu4HeBbIi pacTBop nepemewnsanu npu 0 °C B Teuenne 30 MUHYT, 3aTeM IO KaruisiM
nobasumu 6ensoncynbdonmaxiaopun (1,4 mi, 11 mmons). [ocne nepemernnpanus mpu 0 °C B
TedeHne 30 MUHYT, PEaKIHOHHYIO CMECh ITOTaCUJIN BOAOH U SKCTPArupoOBaJId CMECh C MTOMOIIBIO
EtOAc. Oprannueckue ciion 0ObeIUHIIN U IIPOMBLIH BOIOH, HACHILIIEHHBIM COJIEBBIM
pacTBOpoM, 3aTeM BhICyuau Hag NaSO4. PacTBopuTenu yaanuim noj NOHWKEHHBIM
JaBJIEHHUEM, & OCTATOK OYMCTHIIM Ha KoJioHke (Biotage®): 40 r cunkareneBasi KOJIOHKa,
smouposanu ot 20 1o 50% EtOAc B rekcanax ¢ NOJy4eHHEM CBETIIO->KEITOrO TBEPAOro
BEIECTBA, KOTOPOE PaCTepJU C AMATIIIOBBIM 3(PUPOM C MOJNYISHUEM YHCTOro mpoaykra (2,75 T,
77%) B BUze 6esoro Teepaoro emectsa. XKX-MC paccuurano aas CoHpsN4OsS [M+1]" m/z:
479,1; natimeno: 479,1.

Cmaous 2: 3-(2-xnop-3,5-0oumemorcughenun)-1-memun-1,3,4,7-mempacuopo-2H-
nupponao[3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on

K nepememannomy pacrsopy 3-(3,5-numeroxkcudenun)- 1 -metun-7-(hpeHuncynbpoHn)-
1,3.,4,7-rerparunpo-2H-tmuppono[3',2":5,6 Jmupuno[4,3-d [nmupumuaun-2-ona (29 mr, 0,06 MMoIb)
B aneronutpuie (3 mit, 60 mmons) pu 0 °C mo karuisim, 3a S MUHYT A00aBHIIH
cyapdyprxmnopun (7,36 mi, 0,09 mmonb) B muxyiopmetane. [1oaydeHHbIH CBETI0-KEAThIN
pactop nepememuBany npu 0 °C B reuenue 10 munyT, B 310 BpeMsi JKX-MC nokasaja mojgHoe
pacxonoBaHHe NCXOAHOro MaTepuana. Peakuuio nmoracunu HachleHHbIM pacTBopoM NaHCO;
npu 0 °C, 3atem skctparupoBainu EtOAc. Oprannueckuil Cioil npoMbUTH BOAOH, HACBILIEHHBIM
COJIEBBIM PAacTBOPOM H BbICyIIvun Hax Nap,SOy4. PacTBOpHTENH YOATNIN TOA MOHMKEHHBIM
nasnerueM. Ocratok u kapOoonat kanus (50 mr, 0,36 MMoup) pacTBOpHIN B MeTaHoue (9,5 M) u

Boze (0,5 mun). [Tony4yeHHslii pactBop Harpesaiu 10 65 °C 1 nepeMenInBaii B TeUeHHe 2 4acoB.
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Cwmech ounctinu ¢ nomombsio OP-BIXX (pH = 2) ¢ nonyueHneM 3a1aHHOTO POAYKTA B BHIE
6enoro Teepaoro Bemectsa. XKX-MC paccuurano ans CgHijsCIN,O3 [M+H]" m/z: 373,1;
Haiineno: 373,2. 'H AMP (500 MI'w, IMCO) & 12,05 (s, 1H), 8,07 (s, 1H), 7,53 — 7,48 (m, 1H),
6,85(d,J =2,1Tu, 1H), 6,79 (d,J =2,7T', 1H), 6,73 (d,J =2,7 Ty, 1H), 4,89 (d,J =13,4 'L,
1H), 4,66 (d,J = 13,4 ', 1H), 3,87 (s, 3H), 3,80 (s, 3H), 3,66 (s, 3H).

Ipumep 8
3-(2,6-nuxaop-3,5-aumeroxcudennn)-1-merun-1,3,4,7-rerparuapo-2H-

nuppogo[3',2":5,6lnupuno[4,3-d jnupumugun-2-on

0]
CIO
o NN
Cl fl \

DTO COeAMHEHNE TIOJIYYMIIN 110 TAKOU K€ PeaKIy, Kak onucana ans [lpumepa 7,
Cmaous 2. Ouuctinu ¢ nomoinbio OP-BIXKX (pH = 2) ¢ monyveHnemM 4ucToro mpoaykra B
Buzie Genoro Teepaoro Bemectsa. JKX-MC paccuutano ans CisH7CLN4Os [M+H]" m/z: 407,1;
Haiineno: 407,1. 'H SIMP (500 MT'w, IMCO) & 12,07 (s, 1H), 8,06 (s, 1H), 7,53 — 7,48 (m, 1H),
7,00 (s, 1H), 6,86 (d, J = 2,6 T'u, 2H), 4,73 (s, 2H), 3,96 (s, 6H), 3,66 (s, 3H).

Ipumep 9
3-(2,4-nuxaop-3,5-aumeroxcudennn)-1-merun-1,3,4,7-rerparnapo-2H-

nuppono[3',2":5,6lnupuno[4,3-d Jnupumugun-2-ox
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OT0 coenuHeHNe 00Pa30BAIOCh B KaU€CTBE ITOOOYHOTO MPOIYKTA MO TAKOH e peaKkLuy,

Kak onucana st [lpumepa 7, Cmaous 2. Ouuctunu ¢ nomoinsio OP-BIXX (pH=2) ¢
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NOJIyYeHHEM YHCTOTO COeMHEHUs B Bue Oenoro TBepaoro Bemiecta. JKX-MC paccuutaHo mist
C1sH17CLN4Os [M+H]* m/z: 407,1; maiineno: 407,0. '"H SIMP (500 MI'y, IMCO) 6 11,96 (s,
1H), 8,05 (s, 1H), 7,51 — 7,46 (m, 1H), 7,28 (s, 1H), 6,83 (br, 1H), 4,95 (d,J = 12,9 Ty, 1H),
4,69 (d,J =129 I'u, 1H), 3,89 (s, 3H), 3,83 (s, 3H), 3,66 (s, 3H).

IIpumep 10
3-(3,5-numeroxkcudpenni)-1-vernn-8-[4-(4-mernnnunepasun-1-uwi)pennnl-1,3,4,7-

terparuapo-2H-muppono[3',2':5,6lnupuno[4,3-d|nupumugun-2-ox
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Cmaous 1: Honyuenue pacmeopa ouusonponunamuoa aumus (LDA) (1 M e TT'®)

K oxnaxxnenHomy (-78 °C) pactBopy N,N-guuzonponmiamuna (0,14 mi, 1,0 Mmonb) B
terparunpodypane (0,46 mi) no karisM aodasunu H-Oytuutuii (2,5 M B rekcanax, 0,40 mu,
1,0 mmonb). Cmech nepemernnBaiu npu -78 °C B TeueHue 5 MUHYT, 3ateM Harpenu 10 0 °C u

nepeMernuBain B TedeHne 20 MuHyT ¢ nonyyeHueM 1 mu 1 M pacrsopa LDA B TI'®.

Cmaous 2: 8-6pom-3-(3,5-oumemorxcughenun)-1-memun-7-(penuncynvponun)-1,3,4,7-
mempacudpo-2H-nuppono/3',2":5, 6 [nupuoof4, 3-d [nupumuoun-2-on
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K oxnaxnennomy (-78 °C) pactsopy 3-(3,5-numerokcudenun)- 1 -meru-7-
(penuncynsdonmn)-1,3,4,7-rerparunpo-2H-mupposno[3',2":5,6 Jnupuno[ 4,3 -d [mupumunus-2-oHa
(IIpumep 7, Cmaous 1, 49 mr, 0,10 mmonp) B TeTparunpodypane (3 Mi1) no KarisiM 100aBHIn

CBEXKETIPUTOTOBJICHHBIN pacTBop auusonpormiamuna gutust (LDA) (1 M B TT'®, 0,30 mi).
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[Tony4yenHsiii pacTBop nepemenrisainu npu -78 °C B TeueHue 30 MUHYT, 3aTeM J00aBHIIN
pactBop 1,2-nubpom-1,1,2,2-rerpaxnopstana (37 mr, 0,11 mmons) B Terparuapodypane (0,2
mi). [Tocne nepememuBanus npu -78 °C B TeueHue 1 yaca, peakIMio MOTaCHIA HACHIIEHHBIM
pactBopoM NH,4Cl mpu -78 °C, 3arem Harpenu 10 KOMHaTHOH TeMmepaTtypbl. CMech
skctparupoBain EtOAc. Oprannueckue cyion 0ObeIUHIIIN, 3aTeM IIPOMBLIH BOAOH,
HACBIIIIEHHBIM COJIEBBIM PacTBOPOM M BoICyLImn Hax NarSOy4. PacTBopurenu ynamunu noxg
TIOHIKEHHBIM J1aBjieHneM. OCTaTOK MCMONb30BaIK Ha cieayroueit Cragun Oe3
nonojHuTensHoN ouncTku. XKX-MC paccuurano ans CoHnBrN4OsS [M+H] m/z: 557.0;

HaiimeHo: 557,1.

Cmaous 3: 3-(3,5-oumemoxcugpenun)-1-memun-8-[4-(4-memurnunepazun-1-un)henun] -7-

(@enuncynvhonun)-1,3,4,7-mempacuopo-2H-nuppono| 3',2':5,6] nupuool 4,3-d] nupumuoun-2-on

~o
Q b§
o NN
=z A /7~ \
\I N N—
N N —
SO,Ph

Cwmech 8-06pom-3-(3,5-numerokcudenrn)- 1 -metui-7-(permncynbdonnn)-1,3,4,7-
terparuapo-2H-muppono[3',2":5,6 mupuno[4,3-d|nupumuaun-2-ona (12 mr, 0,022 mmods), 1-
meTmn-4-[4-(4,4,5,5-rerpameri- 1,3,2-nuokcadoponan-2-wi)peHut |nunepasuta (Iporu3BOACTBO
Alfa Aesar, xat. Ne H51659, 13 wmr, 0,043 mmonb), [1,1'-
ouc(nudpennndocduno)peppouen]|auxnop-namaaus (1), KoMIekCoBaHHOTO C
nuxjopmeradoM (1:1) (4 mr, 0,004 mmonb) u kapOoHara kajus (6,0 mr, 0,043 MMoJIB)
pactBopmiu B 1,4-nuokcane (3 mu), 3atem nobasunu Boxy (0,3 mut). CMech nerasuposaiiy, 3aTeM
CHOBA 3aIOJIHMIIM a30TOM. JTOT MPHUEM MOBTOPUIIN TPH pasa. PeakiMOHHYIO CMeCh HarpeBaju
10 90 °C u nepememnBanu B TedeHue 1 gaca, B 310 Bpems JKX-MC nokazan, 4To peakuus
3aBepureHa. CMech OXJIaAMIN 10 KOMHATHOW TeMIepaTypbl U KOHIEeHTpupoBain. OcTaTok
ouucTHiu Ha KoJoHKe (Biotage®): 12 r cunmkaresnesast KOJIOHKa, 3srouposainu ot 0 go 10%
MeOH/IXM c nony4enuem 3aaanHoro npoaykta (12 mr, 86%) B BHIE JKEITOrO TBEPAOTO

semmectsa. JKX-MC paccunrano mist C3sHzNgOsS [M+H]* m/z: 653,3; naiineno: 653,3.
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Cmaous 4: 3-(3,5-oumemoxcugpenun)-1-memun-8-[4-(4-memurnunepasun-1-un)penun]-1,3,4,7-
mempacuopo-2H-nuppono[3',2':5,6) nupuoof4,3-d]) nupumuoun-2-on

K nepememanuomy pacrsopy 3-(3,5-numeroxkcudenun)- 1 -merun-8-[4-(4-
MeTununepasus- 1 -mn)penmn|-7-(geranncyapdonnn)-1,3,4,7-rerparuapo-2H-
nuppodio[3',2":5,6mupuno[4,3-d]-mupumuaus-2-oHa (12 mr, 0,02 MMoJb) B TeTparuapodypane
(2 mum) nobasunu Tper-OyTokeun kanust (1 M B TI'®, 0,2 mu). ITony4eHHBIH skenThli pacTBOP
nepeMelLInBaIi IPU KOMHATHOH TemIiepaType B TeueHue 15 MUuHyT, 3aTeM pa3daBuiu
METaHOJIOM | ourcTIIIH ¢ oMoInpio O®-BIXX (pH = 2) ¢ monyueHneM 3a1aHHOTO POAYKTA B
BHJIE ’KeNTOro TBepaoro semectsa. JKX-MC paccunrtano ais CooH33NeO3 [M+H]" m/z: 513,3;
Haiineno: 513,3. 'H SIMP (500 MT', IMCO) & 12,27 (s, 1H), 8,00 (s, 1H), 7,89 (d, J = 8,8 I'ny,
2H), 7,15 (s, 1H), 7,11 (d, ] = 8,9 I'y, 2H), 6,55 (d, ] =2,1 I'y, 2H), 6,40 (t, J =2,1 'y, 1H), 4,83
(s, 2H), 3,98 (br, 2H), 3,75 (s, 6H), 3,70 (s, 3H), 3,54 (br, 2H), 3,18 (br, 2H), 3,05 (br, 2H), 2,88
(s, 3H).

Mpumep 11
3-(3,5-numeroxkcudenni)-1-mernn-8-(1-mernn-1H-nupazon-4-un)-1,3,4,7-rerparuapo-2H-
nuppono[3',2':5,6lnupuno[4,3-d Inupumugun-2-oH
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DTO COeAMHEHHUE MOJTYYUITH ¢ MTOMOLIBIO TAKHUX K€ IPUEMOB, KaK OMUCaHbl s [Ipumepa
10, ucnonwsys 1-merun-4-(4,4,5,5-rerpamerun-1,3,2-nuokcadoponan-2-un)- 1 H-nupazon BMecTo
1-metun-4-[4-(4,4,5,5-rerpameru-1,3,2-nuokcaboponan-2-un)denun nunepazuna. XKX-MC
paccuutano ans CooHasNgOs [M+H]" m/z: 419,2; naiineno: 419,2. 'H amPp (500 MI'u, AMCO)
612,34 (s, 1H), 8,22 (s, 1H), 8,01 (d,J = 1,6 I'y, 2H), 7,02 (d, J = 1,5 'y, 1H), 6,55 (d,J =2,2
I'n, 2H), 6,40 (t, J =2,2 Ty, 1H), 4,84 (s, 2H), 3,90 (s, 3H), 3,75 (s, 6H), 3,67 (s, 3H).

Ipumep 12
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3-(3,5-numeroxcudenn)-N,1-gumerni-2-okco-2,3,4,7-rerparuapo-1H-

nuppogo[3',2':5,6lnupuno[4,3-d jnupumuaun-8-kapdoxcamua
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Cmaous 1: 3-(3,5-oumemoxcugenun)-1-memun-2-oxco-7-(ghenuncynvchonun)-2,3,4,7-

mempazuopo-1H-nupponof3',2":5,6) nupuoof4,3-d] nupumuoun-8-kapbonosasn kucioma
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K oxnaxnennomy (-78 °C) pactBopy-(3,5-numerokcudennn)- 1 -merun-7-
(penuncynsdonmn)-1,3,4,7-rerparunpo-2H-mupposno[3',2":5,6 Juupuno[ 4,3 -d [mupumunus-2-oHa
(44 wmr, 0,092 mmonp) B TeTparuznpodypase (3 mi) o karsaM godasunu pactsop LDA
(cBesxenpurotoByieHHbiid, 1 M B TT'®, 0,30 mu, 0,3 Mmmonb). [TonyueHHbIl pacTBOp
nepemewrBanyu npu -78 °C B Teuenune 30 MUHYT, 3aTEM Uepe3 PEaKLIMOHHYIO CMECh POy BaJIN
cyxoii razoo0pa3Hbiii CO; (MOMy4eHHBIH U3 CYXOro JIb/la MPONMYCKAaHUEM Uepe3 CYIIUIIbHYIO
TpyOKy) B Teuerne 30 MuHyT. CMeCh MEAJIEHHO HArpesu 10 KOMHATHON TeMIepaTypbl 1
noakucaunu 1 1. HCI, 3atem skctparuposanu ¢ nomouisio EtOAc. Oprannueckuii cioit
IIPOMBLIH BOAOM, HACHIIEHHBIM COJIEBBIM PACTBOPOM, 3aTeM BBICYLIMIIN Hax NaSOy.
PacTBopuTeNb yaanuiu noja NOHMKEHHBIM AaBieHneM. OCTaTOK UCMOJB30BANIN Ha CIenyoei
Craguu 6e3 nononautensHoi ounctky. JKX-MC paccunrtano anst CosHysN4O7S [M+H] m/z:
523,1; naiigeno: 523,2.

Cmaous 2: 3-(3,5-0oumemoxcughenun)-N,1-oumemun-2-oxco-T7-(¢ghenuncynoschonun)-2,3,4,7-

mempaeuopo-1H-nuppono[3',2":5,6) nupuoof4,3-d] nupumuoun-8-kapboxcamuo
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Heounmennsiii nponykt uz Cmaouu 1 v 6eH30TpHa3on- 1-MIOKCHTPHC(IUMETHIIAMUHO )-
doconus rexcapropdocdar (41 mr, 0,092 Mmonw) pacTBopuIH B TeTparunpodypane (5 mi),
3arem nobasmin TpudTHIIaMuH (38 M1, 0,28 MMoib). CMech nepeMelnBajy pyu KOMHATHOM
TeMIepaType B TEYCHHE 5 MUHYT, 3aTeM nodaBwin MeTunamut (2 M B TT'®, 140 Mk, 0,28
mmonb). ITocne nepemennBanus Py KOMHATHOW TeMneparype B TedeHue 30 MUHYT,
peakunoHHyI0 cMech pazbasmu EtOAc, 3aTeM mpoMbUTH BOAOH, HACBIIEHHBIM COJIEBBIM
pacTtBopoM U Bbicymmiu Hajx NaxSOy4. PacTBopurenu ynanuiu noj NOHMKEHHBIM AaBJIEHUEM,
OCTaTOK OYMCTHUIIN Ha KonoHKe (Biotage®): 12 r cuimkareneBasi KOJIOHKA, 3JIIOUpoBaid oT 30 1o
100% EtOAc B rekcanax ¢ nmojy4eHHeM 3agaHHoro npoaykra (21 mr, 43%). XKX-MC
paccuutano ans CogHaeNsOeS [M+H]" m/z: 536,2; naiineno: 536,1.

Cmaous 3: 3-(3,5-oumemoxcugenun)-N,1-oumemun-2-oxco-2,3,4,7-mempacuopo-1H-
nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-8-xkapboxcamuo

K nepememannomy pactBopy 3-(3,5-mumerokcudenun)-N,1-numeTun-2-okco-7-
(penuncynpdonun)-2,3,4,7-rerparuapo- 1 H-nuppono[3',2":5,6 Jrupuno[4,3-dmupumunus-8-
kapbokcamuna (21 mr, 0,039 mmosb) B TeTparuapodypane (3 mi) nodaBuim TpeT-OyTOKCHT
kams (1 M B TT'®, 0,4 mu, 0,4 mmonb). [TonyueHHBIH JKeNThIi pacTBOP NEPEMELINBAIIH MTPU
KOMHATHOI TeMnepaType B TedeHne 15 munyt, 3atem pazdasuin MeOH u ouncrinu ¢
nomoupio OP-BIXKX (pH = 2) ¢ mony4yeHnem 3aJjaHHOTO MPOAYKTA B BUAE O€10ro TBEpIoro

Bemecta. JKX-MC paccuntano mist CooHaoNsOy [M+H]" m/z: 396,2; naiineno: 396,2.

Ipumep 13
3-(2-xq0p-3,5-numeroxcudenn)-1-mernia-8-(1-merna-1H-nupazon-4-ui)-1,3.4,7-

terparuapo-2H-muppono[3',2':5,6lnupuno|4,3-d|nupumugun-2-on
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Cmaous 1: 8-6pom-3-(2-xn0p-3,5-oumemorcugpenun)-1-vemun-7-(penuncynoghonun)-1,3,4,7-
mempaeudpo-2H-nuppono[3',2":5,6] nupudof4,3-d] nupumuoun-2-on
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K oxnaxnennomy (0 °C) pactopy 3-(3,5-numerokcudenun)- 1-metun-7-
(penuncynsdonun)-1,3,4,7-rerparunpo-2H-nupposno[3',2":5,6 Juupuno[ 4,3 -d [mupumunus-2-oHa
(96 mr, 0,20 MMOJTB) B alleTOHUTpPHIIE (3 MJT) IO KaIjIsiM J00aBUJIN PacTBOP Cyb(yprixiopuna
(16 mxu1, 0,20 mmonp) B Metusenxsopuze (1 mi). ITocne nepememmusanust npu 0 °C B Teuenue 5
MUHYT, PEaKLU0 OraCUiIn BOJOMH, 3aTeM sKcTparuposanu ¢ nomousro EtOAc. 3atem
OpraHUYEeCKH CJIOH MPOMbBUIN BOAOH, HACBIIEHHBIM COJIEBBIM PACTBOPOM U BBICYIIUIIH HAJ
Na,SO,4. PacTBOpUTEND YAAIHIN MO MTOHMKEHHBIM aBjieHueM. OCTaTOK pacTBOPHIIU B
terparunapodypane (3 mu, 40 mmonb) 1 oxnaauau 1o -78 °C, 3atem nodaswmmu pactsop LDA
(cBexenpurorosnensbiid, 1 M B TT'®, 0,70 mu, 0,70 mmons). [TonyueHHbI sKenThIil pacTBOP
nepemetsanu npu -78 °C B Teuenne 30 MUHyT, 3aTeM nobasunu pactsop 1,2-nubpom-1,1,2,2-
terpaxiopsTana (72 mr, 0,22 mmons) B 0,5 mu TI'®. [Tony4yeHHBIIH KOPUYHEBBIH pacTBOP
nepemernusaiy rnpu -78 °C B redenue 1 gaca, B 310 Bpems XKX-MC nokazan, 4To peakuus
3aBepuieHa. Peakiuio noracunu HachimeHHEbIM pacTBopoM NH4Cl mpu -78 °C, 3aTem Harpenu 1o
KOMHAaTHOI TeMnepaTypsl. CMech sxcTparuposainu ¢ nomombio EtOAc, a opranuueckuii cioi
IIPOMBUIN BOAOMN, HACBHILEHHBIM COJIEBBIM PACTBOPOM, 3aTeM BbICYLIMIN Haa NapSOy.
PacTBOpuTENb yaaauIN NOA MOHMKEHHBIM AABJIEHUEM, & OCTATOK OYHCTUIIH € TIOMOILBIO
Biotage®: 12 r cunukarenesasi KOJoHKa, darouposanu ot 0 1o 5% EtOAc/JAXM ¢ nony4eHuem

3aIaHHOTO TIpoayKTa (45 Mr, 38%) B BUIE JKENTOrO TBEPIAOTO BEIIECTBA.
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Cmaous 2: 3-(2-xn0p-3,5-oumemorcughenun)-1-memun-8-(1-memun- 1H-nupazon-4-un)-1,3,4,7-
mempacuopo-2H-nuppono[3',2':5,6) nupuoof4,3-d]) nupumuoun-2-on

Cwmech 8-6pom-3-(2-xnop-3,5-numerokcudenmnn)- 1 -metun-7-(gennncyapponnn)-1,3,4,7-
terparunpo-2H-mupposno[3',2":5,6 mupuno[4,3-djnupumuaun-2-ona (15 mr, 0,025 mmonb), 1-
meTun-4-(4,4,5,5-rerpamerun-1,3,2-nuokcadboposan-2-ui)- 1 H-mupazona (10 mr, 0,051 Mmmonb),
[1,1-6uc(nudpennndocduno)peppouen]nuxnopnannanus (1), kommiekca ¢ TUXIOPMETAHOM
(1:1) (2 mr, 0,002 mmonb) u kapbonata xanus (10, mr, 0,076 MmoIb) pacTBOpwIH B 1,4-
nuokcaune (3 mu, 40 mmoib), 3atem nobasuiu Boay (0,3mi1, 20 mmosib). CMech nerazupoBaiy,
3aTeM CHOBA HAIIOJHUWIIU a30TOM TpH pas3a. [lomydenHslii kpacHbIN pacTBOp Harpesanu 10 90 °C
u niepemernnBaiyu B Teuenne 30 MunyT, B 3T0 Bpemsi JKX-MC nokaszan, 4To peakuus 3aBepIiueHa.
PeakunoHHy0 cMeCh OXJIaAMITU 10 KOMHATHOM TeMmeparypsl 1 pazdasmiu EtOAc, 3atem
IIPOMBUIN BOAOH U HACBILIEHHBIM COJIEBBIM PacTBOPOM. OpraHudecKkuii CIoN BBICYLIMIN Hak
NaSOj, a pacTBOpUTEND yIAIHIIH O] TIOHMKEHHBIM J1aBieHneM. OCTaTOK pacTBOPHIIH B
terparuapodypane (3 mi), 3atem nobasunu Tper-Oyrokeun kanus (1 M B TT'®, 0,2 mi, 0,2
MMOJTb). [ToNy4eHHBIN JKeNThI PACTBOP MEPEMELTHBAIN TPH KOMHATHOH TeMIIepaType B
tedenue 30 munyT, 3aTeM pazbasuan MeOH u ounctiiu ¢ nomousro OP-BOXX (pH =2) ¢
NOJIyYeHHEM 33JJaHHOTO IPOAYKTA B BHEe Oesoro TBepaoro euiectsa. JKX-MC paccunrtano as
C»H»CINgO; [M+H]* m/z: 453,1; naiineHo: 453,1. 'H amp (500 MI'y, AMCO) 6 12,25 (s,
1H), 8,20 (s, 1H), 8,00 (s, 1H), 7,96 (s, 1H), 7,00 (d,J = 1,8 I'u, 1H), 6,78 (d,J =2,7 I'u, 1H),
6,73(d,J =2,7T'u, 1H), 4,87 (d,J = 13,4 T, 1H), 4,64 (d, ] = 13,4 I', 1H), 3,90 (s, 3H), 3,87
(s, 3H), 3,80 (s, 3H), 3,67 (s, 3H).

Ipumep 14
3-(2-xa0p-3,5-numeroxcudennn)-8-[1-(2-ruapoxcudtun)-1H-nupazon-4-ual-1-meruni-

1,3,4,7-rerparuapo-2H-nupposio[3',2':5,6lnupuno[4,3-d Inupumuaun-2-on
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Cmaous 1: 8-6pom-3-(2-xn0p-3,5-oumemorcugpenun)-1-vemun-1,3,4,7-mempacuopo-2H-
nuppono[3',2'":5,6] nupuoo[4,3-d] nupumuoun-2-on
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K pactBopy 8-6pom-3-(2-xs0p-3,5-numeTokcudenun)- 1 -meTun-7-(peHuncy abpOHM )-
1,3,4,7-rerparuapo-2H-tmuppono[3',2":5,6Jmupuno[4,3-d jmupumuaus-2-oxa (15 mr, 0,025
MMOJIb) B TeTparuapodypane (3 mi) nodasuiu Tper-OyTokcun kaius (1 M 8 TI'®, 0,1 m, 0,1
mMob). [Tocne nepememmBanys Py KOMHATHOW TeMiiepaTrype B TedeHne 20 MUHYT, peakIHio
NOracuiiv BOJOM, 3aTeM sKcTparuposanu ¢ nomosro EtOAc. Oprannueckuii ol npoMbLin
HACBILIEHHBIM COJIEBBIM PacTBOPOM U BbIcywmiu Haj Na,SO,4. PactBopurens yaanunu noa
NOHM)KEHHBIM JaBlIEHHEM, a OCTaTOK MCIIONb30BalH Ha cienyromei Cranuu 6e3
nononaUTeNbHON ouncTkH. JKX-MC paccunrtano mist C1sH7BrCIN4O3 [M+H]* m/z: 451,0;

HalineHo: 451,0.

Cmaousa 2: 3-(2-xnop-3,5-0oumemorcughenun)-8-[ 1-(2-euopoxcusmun)-1H-nupazon-4-un] -1-
memun-1,3,4,7-mempacuopo-2H-nuppono[3',2": 5,6 nupuoof4,3-d] nupumuoun-2-on

Cwmech HeounineHHoro npoaykra Cmaouu 1, 2-[4-(4,4,5,5-rerpamernin-1,3,2-
nuokcadopomnan-2-wn)- 1 H-nmupazon-1-unlsranon (12 mr, 0,051 mmons), [1,1'-
ouc(nudpennndochuno) peppoueH|auxnopnamiaans (II), KOMIIIEKCOBAHHOTO ¢ AUXJIOPMETAHOM
(1:1) (2 mr, 0,002 mmonb) u kapbonata kamus (10 mr, 0,076 Mmmoib) pacTBopwH B 1,4-nuoKcaHe
(3 mu1) u Boze (0,3 mu1). PeakioHHYIO CMeCh Iera3upoBalli, 3aTeM CHOBA HAITOJIHWIN a30TOM
TpH pasa. [lonyuennsii pactsop Harpesanu a0 90 °C. Ilocne nepemenBanus B Te4eHue 7
YaCOB PEAKLIMOHHYIO0 CMECh OXJIAIMIIN 10 KOMHATHOH TeMrepatypsl U pa3dasmiu MeOH, 3atem
ordunbTpoBau 1 o4rcTIIIU ¢ tomotsio O@-BIXX (pH = 10) ¢ nony4yeHnem npopykra B Buse
sentoro Teepaoro semectsa. JKX-MC paccunrano mist Co3HyCINgO4 [M+H] m/z: 483,2;

HalneHo: 483,2.

Ipumep 15
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3-(2-xy0p-3,5-numeroxcudenn)-1-vernia-8-(1-merna-1H-nupazon-5-ui)-1,3,4,7-

terparuapo-2H-muppoao[3',2':5,6lnupuno|4,3-dlnupumugun-2-on
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DTO coeAMHEHHEe NOJIYYNIIH, IPUMEHSISI TAKHE K€ PUEeMbl, KaK ONUCaHbI 1is1 [Ipumepa
14, Cmaousa 2, ucnonw3ys 1-metun-5-(4,4,5,5-terpamernn-1,3,2- nnokcadoponan-2-mui)-1H-
nupas3on BMecto 2-[4-(4,4,5,5-rerpamermn- 1,3,2-mnokcaboponan-2-un)- 1 H-mupazon-1-
un]sTaHona u Bpems peakuuu 2 daca. JKX-MC paccuntano mist CooHapCINgO; [M+H]" m/z:
453,1; Haitneno: 453,1. 'H SIMP (500 MT'w, IMCO) & 12,31 (s, 1H), 8,06 (s, 1H), 7,52 (d,J =
1,9 T, 1H), 7,07 (s, 1H), 6,79 (d,J =2,7 'y, 1H), 6,76 (d, J = 1,9 'y, 1H), 6,73 (d,J =2,7 ',
1H), 4,90 (d, J = 13,4 Ty, 1H), 4,65 (d, J = 13,4 T, 1H), 4,07 (s, 3H), 3,87 (s, 3H), 3,81 (s, 3H),
3,70 (s, 3H).

IIpumep 16
3-(2-xn0p-3,5-numeroxcudennn)-1-merna-2-oxco-2,3,4,7-rerparuapo-1H-

nuppoJio[3',2':5,6 lnupuno[4,3-d JnupumuauH-8-kapooHUTpPUI
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Cmaous 1: 3-(2-xnop-3,5-0umemorcughenun)-1-memun-2-oxco-7-(ghenuncynovhonun)-2,3,4,7-

mempaeuopo-1H-nuppono[3',2":5,6] nupuoof4,3-d] nupumuoun-8-kapbonumpun
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DTO coeMHEHHUE MONYUUIIH, IPUMEHsISI TAKUE JKe MPUeMbI, KaK ONUcaHbl 1Jist [Ipumepa
13, Cmaous 1, ucnons3ys 4-meTunoeH30cy b oHmIuanua sMecto 1,2-qubpom-1,1,2,2-
TeTpaxyjopsTaHa. PeakinoHHy0 cMech ourucTuiu ¢ nomotbio OP@-BIXKX (pH=10) ¢

MOJIYYECHUEM 3aJaHHOI'O MPOAYKTA B BUAC oenoro TBEPAOTO BCIIECTBA.

Cmaous 2: 3-(2-xnop-3,5-0oumemorcughenun)-1-memun-2-oxco-2,3,4,7-mempacuopo- 1H-
nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-8-kapoonumpun

DeHuncyIb(pOHNI-3aIUTHYIO TPYIIIY CHSUIU C IPUMEHEHUEM TaKUX e YCIOBHUI, Kak
onucansl B [lpumepe 10, Cmaous 4. ITpopyxt ouncruiu ¢ momompsio OP-BIXX (pH =10) ¢
nojy4enuem 6enoro Teepaoro Bemectsa. XKX-MC paccuutano ans CioH7CINsO3 [M+H]" m/z:

398, 1; naiineno: 398.0.

Hpumep 17
3-(3,5-numeroxkcudpenni)-1-mernn-8-(1-mernn-1,2,3,6-rerparuaponupuaua-4-uin)-1,3,4,7-

terparuapo-2H-muppoao[3',2':5,6nupuno[4,3-dInupumuaun-2-on
~
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JTO coenMHEHNE MONYUNIIH, IPUMEHss TaKHe Jke MIPUEMBbI, KaK ONUCaHbl 11 [[pumepa
10, ucnone3ys 1-metmn-4-(4.,4,5,5-rerpamern-1,3,2- quokcabopomnan-2-un)-1,2,3,6-terparuapo-
nupuanH BMecTo 1-metun-4-[4-(4,4,5,5-rerpameru-1,3,2-nuokcaboposan-2-
wi)penwn|nunepasuna. Quuctuiu ¢ nomoinbio OP-BIXKX (pH = 2) ¢ mosnyueHrneM 4ucToro

npoaykTa B Buae 0enoro Teepaoro emectsa. JKX-MC paccunrano ais Co4HagNsOs [M+H]*
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m/z: 434,2; naiine”o: 434,2.

Ipumep 18
3-(3,5-aumeroxcudenni)-1-mernu-8-(1-mernanunepuann-4-ui)-1,3,4,7-rerparuapo-2H-

nuppoao[3',2':5,6lnupuno[4,3-d Inupumuaun-2-oH
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Cwmecs 3-(3,5-numetokcudennn)- 1-mernin-8-(1-mernn-1,2,3,6-rerparuaponupuans-4-
wn)-1,3.4,7-rerparunpo-2H-nuppoino[3',2":5,6 Jmupuno[ 4,3 -d |mupumuaun-2-ona (8 mr, 0,02
mmonb) 1 nasutanust (10 mace. % na yroepone, 10 mr, 0,009 MMoib) pacTBOPHIIN B MeTaHouE (5
mi1). PeakiiioHHYI0 CMeCh MepeMeLInBaIIH 0] BOJOPOAOM U3 OaJlIoHa MPH KOMHATHOMH
TeMIiepaType B TeueHue 2 yacoB, B 370 BpeMs JKX-MC nokasain, 4Tto peaxkiuus 3aBeplieHa.
Cwmech orpunprpoBanu i ouucTiim ¢ nomobsio O@-BIXX (pH = 2) ¢ nonyuennem nponykra
B BUze Genoro Teepaoro semectsa. JKX-MC paccuurano s Co4HzoNsOs [M+H]" m/z: 436,2;

HalineHo: 436,2.

Hpumep 19
3-(3,5-numeroxcudenn)-N,N,1-rpumerni-2-okco-2,3,4,7-rerparuapo-1H-

nuppoJio[3',2':5,6 lmupuno[4,3-d Jnupumuaun-8-kapooxcamug
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Cmaous 1: 3-(3,5-oumemoxcugenun)-1-memun-2-oxco-2,3,4,7-mempacuopo-1H-

nuppono[3',2':5,6] nupuoof4,3-d] nupumuoun-8-xapbonosasn kucioma



111

~o
/©\ O
\O NJ]\N/
f| A OH
NN O

K nepememannomy pacrsopy 3-(3,5-numerokcndeHmn)- 1 -meTui-2-okco-7-
(penuncynpdonun)-2,3,4,7-rerparuapo- 1 H-nuppono[3',2":5,6 Jrupuno[4,3-dmupumunus-8-
KapOOHOBOI KUCIIOTHI (MTOJNyUYE€HHOM TakK, Kak onucaHo B [lpumepe 12, Cmaous I; 1 3xB.) B TT'®
nobasunu Tper-Oyrokcun kanust (1 M B TI'®, 5 3kB.). [TonyueHHy0 CMeCh IepeMernBaIi MpH
KOMHATHOI TeMnepaType B TedeHne 20 MUHYT, 3aTeM nogkucimm ¢ nomoursio 1 H. HCL. Cmech
paz0aBmIN BOAOH, 3aTe€M HKCTPArupoBai JUXJIOPMETAHOM/H30MPONMUIIOBLIM CIUpTOM (2:1).
Oprannueckue ciou oObeUHIIN U BbIcylIinu Hax NapSOy4. PacTeopurenu yaanunu nox
TIOHIKEHHBIM IaBJIEHHEM, & OCTATOK MCIOJIb30BaN Ha cnenyromei Craaunu 6e3
nonoguuTenbHON ouncTku. XKX-MC paccuurano anst C19H19N4Os [M+H]" m/z: 383, 1; HaiineHo:

383,1.

Cmaous 2: 3-(3,5-oumemoxcugpenun)-N,N, 1 -mpumemun-2-oxco-2,3.,4,7-mempazuopo-1H-
nuppoio [3',2":5,6] nupuoo[4,3-d] nupumuoun-8-xapooxcamuo

K pactBopy 3-(3,5-numetokcudenmnn)-1-merun-2-okco-2,3.4,7-rerparuapo-1H-
nuppodo[3',2":5,6 lmupuno[4,3-d jnupumunus-8-kapOoHosoit kucnotsl (13 mr, 0,034 MMoub) 1
6enzorpuason- 1 -mnokcurpuc(aumerninamuHo))ocdonus rexcadropdocdara (16 mr, 0,037
mmonb) B N,N-aumerundopmamuze (4 mi) nodasunu TpustriaamuH (50 mi, 0,3 MMomb) U
aumetmiiamuH (2 M B TT'®, 80 mui, 0,2 Mmmoinb). CMech nepeMernuBaii Py KOMHATHON
TeMmrepaType B TedeHue 30 MmuHyT, B 3T0 Bpemst JKX-MC noxkaszasn, 4To peakiLus 3aBeplIeHa.
Cwmecs pazbasunun MeOH, 3arem ounctuiu ¢ nomoruso O®@-BIXKX (pH = 2) ¢ monyueHuem
3alaHHOTO MpoAyKTa B Buze Oenoro TBepaoro Bemectsa. JKX-MC paccuntano mis Ca1HyyNsO4

[M+H]* m/z: 410,2; naiineno: 410,2.

Ipumep 20
3-(3,5-numeToxkcudpenn)-8-[(3-ruapoxcuazeruaun-1-nn)kapoonni]-1-merna-1,3,4,7-

terparuapo-2H-muppono[3',2':5,6lnupuno|4,3-d|nupumugun-2-on
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ITO coenMHEHNE MONYUNIIH, IPUMEHsIs TaKHe Jke IPUEMBI, KaK ONUCaHbl 111 [[pumepa
19, Cmaous 2, ncrionb3ys a3eTHIUH-3-0J1a THIPOXJIOPH] BMECTO AUMeTHIaMUHa. OUUCTHIN C
nomoiibio OP-BOXX (pH = 2) ¢ monyueHrHeM 3aJaHHOTO MPOAYKTa B BHAE OEIOro TBEPAOTO

semectsa. JKX-MC paccuntano mist CooHayNsOs [M+H]" m/z: 438,2; Haiineno: 438,2.

Ipumep 21
3-(3,5-numeToxrcudpenn)-8-[(3-ruapoxkcunuppoauaun-1-un)kapoonmnal-1-mernn-1,3,4,7-

terparuapo-2H-muppono[3',2':5,6lnupuno|4,3-dJnupumugun-2-on
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DTO COoeAVHEHUEe MOJNY4YWIN, IPUMEHsIs TaKue e MPHUeMbl, KaKk ONUCaHbl 1 [Ipumepa
19, Cmaoua 2, ucnomnp3ysi 3-MUPPOTUANHON BMECTO nuMeTwiaMuHa. OUYUCTHIM C MOMOLIBIO
O®-BOXX (pH = 2) ¢ mony4eHneM 3aJaHHOTO MPOAYKTa B BHIE OEJIOro TBEPAOrO BEINECTBA.

KX-MC paccuurano ans Co3HagNsOs [M+H]" m/z: 452,2; naiineno: 452,2.

Ipumep 22
3-(3,5-numeToxcudpenn)-1-mernn-8-[(4-meTuanunepasun-1-un)kapoonnil-1,3,4,7-

terparuapo-2H-muppoao[3',2':5,6lnupuno|4,3-d|nupumugun-2-on
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JTO coenMHEHHe MOIY4HIIM, IPUMEHss TaKue jke€ MPUeMBbl, Kak OonucaHsl 1is [lpumepa
19, Cmaous 2, ucnonb3ys 1-MeTun-nunepasud BMeCTO quMmeTuiaaMuHa. OUUCTUIIM C TOMOIIBIO
OD-BOXKX (pH = 2) ¢ monydeHueM 3aaHHOTO MPOAYKTa B BUIe 0OEIOro TBEPAOrO BEIIEeCTBA.

KX-MC paccunrano mis CrsHagNeO4 [M+H]" m/z: 465,2; Haiineno: 465,2.

IIpumep 23
3-(2-xq0p-3,5-numeroxcudenn)-N,1-rumerni-2-okco-2,3,4,7-rerparuapo-1H-

nuppogo[3',2":5,6lnupuno[4,3-d Jnupumuaun-8-kapéoxcamua
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Cmaous 1: 3-(2-xnop-3,5-0oumemorcughenun)-1-memun-2-oxco-7-(ghenuncynvhonun)-2,3,4,7-

mempaeudpo-1H-nuppono[3',2":5,6] nupuoof4,3-d] nupumuoun-8-kapbonosasn xucioma
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K oxnaxnennomy (0 °C) pactopy 3-(3,5-numerokcudenun)- 1-merun-7-
(pernncynbdonun)-1,3,4,7-rerparugpo-2H-uppono[3',2":5,6 jnupuno[4,3-d | mupumunus-2-oHa
(107 mr, 0,224 mmozb) B aneTOHUTpHIIE (3 MIT) TIO KaruisiM JOOaBHIIH PacTBOP

cynpdyprnxnopuna (18 mxn, 0,224 mmons) B mermienxyiopuae (1 mi). [ocne nepemermBanmst
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npu 0 °C B TeueHne 5 MUHYT, PEAKLHMIO ITOTACHIIM BOJIOH, 3aT€M 3KCTPArMpOBaJIH C MTOMOIIBIO
EtOAc. 3aTem opraHnudeckuil cjioi MpOMBUIN BOJOMN, HACHILEHHBIM COJIEBBIM PACTBOPOM U
BeICyIiIN Haa Na,SO4. PacTBOpUTENb YAAININ MO MOHM)KEHHBIM JaBJI€HHEM, a OCTaTOK
pacTBopmiH B Terparuapodypane (3 miu) u oxnaawmm ao -78 °C, 3arem nodasmu pactsop LDA
(cBesxenpurorosyieHHbld, 1 M B TI'®, 0,78 mu, 0,78 mMoib). [loaydeHHBIH KeNThIH pacTBOP
nepememmuBainy npu -78 °C B Teuerne 30 MUHYT, 3aTeM Uepe3 PeakLMOHHYIO CMECh POy BaJIH
cyxoii razoo0pasublit CO; (Iony4eHHBIH 13 CyXOro JIbAa MPOIyCKaHUEM Yepe3 CYIINIbHYIO
TpyOKy) B TeueHue 30 MuHyT. CMech MeAJIEHHO Harpenu 10 KOMHAaTHON TeMIepaTyphl U
noakuciy 1 1. HCI, 3atem skctparuposanu ¢ nomoutsio EtOAc. Oprannueckuii cioit
IPOMBUIH BOAOM, HACHILEHHBIM COJIEBBIM PACTBOPOM, 3aTeM BBICYIIMIN Haa NaSOs.
PacTBopuTeNb yAaIUIN O NOHIKEHHBIM AaBiieHreM. OCTaTOK HCIOIb30BAIM Ha CleAyoIei
Crapuu 6e3 nonoaaurenbHoi ounctku. XKX-MC paccuntano amns CosHapCIN4JO7S [M+H]" m/z:

557,1; naitneno: 557,1.

Cmaous 2: 3-(2-xn0p-3,5-oumemorcughenun)-1-memun-2-oxco-2,3,4, 7-mempazuopo-1H-

nupponao[3',2":5,6] nupuoo[4,3-d] nupumuoun-8-xapoonosas xucroma
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K pactBopy 3-(2-x50p-3,5-numerokcudenunn)- 1 -mMeTu-2-okco-7-((peHMICyTbh OHMIT )-
2,3.4,7-rerparunpo- 1 H-tuppomno[3',2":5,6 [nupuno[4,3-d jnupumuarH-8-kapOOHOBOI KHCIOTHI
(20 mr, 0,04 mmonb) B Terparunpodypane (3 mir, 40 Mmonb) nodasuin Tper-OyTokeun kamus (1
M B TT'®, 0,2 mi, 0,2 Mmmonb). [ToyueHHBIH KEeNThIA PaCTBOP NMEPEMEIINBAIH MPU KOMHATHON
Temreparype B TeueHrne 30 MUHYT, 3aTe€M MMOracHiIi BOAOH 1 noakuciii ¢ nomomsio 1 v HCI.
Cwmecn skcrparuposanu EtOAc. Opranudeckue ¢iiou 00beIUHUIIN, 3aTEM HACHILCHHBIM
COJIEBBIM PAcTBOPOM U BbIcylniu Haj NaSOy4. PacTBopuTeNb yaanuiu Noa NOHMKEHHbBIM
JaBJICHUEM C NIOJTy4YeHHEeM HEOUHIIEHHOTO MPOAYKTA, KOTOPBIH MPUMEHWIN Ha CIeNyoIe
Crapuu 6e3 nonoaautensHol ouncTki. XKX-MC paccuntano amnst CioH gCIN4Os [M+H]" m/z:

417,1; natimero: 417,1.
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Cmaous 3: 3-(2-xn0p-3,5-oumemorcughenun)-N,1-oumemun-2-oxco-2,3,4,7-mempacuopo-1H-
nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-8-xkapboxcamuo

K pactBopy HeounieHnHoro nponykra Cmaouu 2 u 6eH30Tpuas3on-1-
unokcutpuc(aumernnamuHo)docdonus rexcadropdocdara (17 mr, 0,039 mmons) B N,N-
numerundopmamune (4 mi) nodasuiu TpusTUiIaMu (25 mi, 0,18 MMone) u MeTunamus (2 M B
TI'®, 54 min, 0,11 mmonp). Cmech nepemMelnBaiy pU KOMHATHOH Temreparype B TeueHue 30
MUHYT, B 3T0 Bpemsi JKX-MC nokasai, uro peakius 3aBepieHa. Cmech pazdasunun MeOH,
3areM ouncTHiH ¢ omombo OP-BIXKX (pH = 10) ¢ mony4yeHnem 3a1aHHOTO MPOAYKTA B BUIE
6enoro TBepaoro Bemectsa. XKX-MC paccuurano ans CooHa CINsO4 [M+H]" m/z: 430,1;
Haiineno: 430,1. 'H SIMP (500 MTI'n, IMCO) & 12,11 (s, 1H), 8,46 (d, ] = 4,6 T'n;, 1H), 8,06 (s,
1H), 7,46 (s, 1H), 6,78 (d,J =2,7T'y, 1H), 6,72 (d, ] =2,7 'y, 1H), 4,86 (d, J = 13,4 I'y, 1H),
4,64 (d,J =13,4T'y, 1H), 3,87 (s, 3H), 3,80 (s, 3H), 3,66 (s, 3H), 2,83 (d, ] =4,6 'y, 3H).

Ipumep 24
3-(2-xq0p-3,5-numeroxcudenn)-N,N,1-Tpumern-2-okco-2,3,4,7-rerparuapo-1H-
nuppogo[3',2":5,6lnupuno[4,3-d jnupumuaun-8-kapéoxcamua
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DTO0 coeAMHEeHHe NOIy4nIIM O TaKHM ke IIpUeMaM, Kak onucaHbl ajst [lpumepa 23,
Cmaous 3, npumensis numerunamuH (2 M B TT'®) BmecTo merunamuta. OYUCTIIIH € TIOMOLIBIO
OD-B2XKX (pH = 2) ¢ nony4yeHneM 3aJaHHOTO POIYKTA B BUE O€JI0r0 TBEPAOTO BELIECTBA.
XKX-MC paccuurano anst Co;HiCINsOy [M+H]" m/z: 444,1; naiineno: 444.,1.

Ipumep 25
3-(2-xq0p-3,5-numeroxkcudennn)-8-[(3-ruapoxcunazerngun-1-un)kapoonuna |-1-meTu-

1,3,4,7-rerparuapo-2H-nuppoJio[3',2':5,6Inupuno[4,3-d [nupumuaun-2-ox
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JTO coenMHEHHe MOIY4HIIM, IPUMEHss TaKue jke€ MPUeMBbl, Kak OonucaHsl 1is [lpumepa
23, Cmaousa 3, ucrionb3ys a3eTUAMH-3-0Jla TUAPOXJIOPUA BMECTO MeTminamuHa. OUYuCTUIM C
nomoiibio OP-BIXKX (pH = 2) ¢ monyueHnem 3a1aHHOTO MPOAYKTa B BHAE OENOr0 TBEPAOIO

semectsa. JKX-MC paccuntano mist CopHasCINsOs [M+H]" m/z: 472,1; Haiineno: 472,2.

Ipumep 26
3-(2-xq0p-3,5-numeroxcudenni)-1-merni-8-[(4-meTunnunepasun-1-ua)kapoonnal-1,3,4,7-

terparuapo-2H-muppono[3',2':5,6lnupuno|4,3-dJnupumugun-2-on
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DTO cOeAMHEHNUE MOTY4UIIU, IPUMEHsIs TAKUE e ITPUEMBI, KaK ONUCaHbl 1151 [Ipumepa
23, Cmaous 3, npuMeHsisi 1-MeTUJI-MTUNEPa3HH BMECTO MeThIaMiuHa. OYUCTHIIN C TIOMOIIBIO
O®-BOXX (pH = 2) ¢ nonyueHneM 3alaHHOrO IPOAYKTa B BUE OEIOro TBEpAOro BELIeCTRa.
KX-MC paccunrano ans CosHasCINgO4 [M+H]" m/z: 499,2; naiineno: 499,2. 'H AamP (500
MI'y, IMCO) 6 11,50 (br, 1H), 8,31 (s, 1H), 7,32 (s, 1H), 6,80 (d, J =2,7 ', 1H), 6,74 (d, ] =
2,7Tu, 1H), 4,95 (d,J =13,9T'y, 1H), 4,73 (d, J = 13,9 'y, 1H), 4,50 (br, 2H), 3,86 (s, 3H), 3,79
(s, 3H), 3,72 (s, 3H), 3,52 (br, 2H), 3,42 (br, 2H), 3,13 (br, 2H), 2,87 (s, 3H).

Ipumep 27
N-umukaonponui-3-(2-¢prop-3,5-numeroxcudennn)-1-merun-2-oxco-2,3,4,7-rerparuapo-

1H-nuppoao|3',2':5,6Jnupuno|4,3-d[nupumuann-8-kapéokcamua
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Cmaous 1: 3-(2-¢pmop-3,5-0oumemoxcugpenun)-1-memun-2-okco-2,3,4,7-mempacuopo-1H-

nupponof3',2'":5,6] nupuoo[4,3-d] nupumuoun-8-xapbonosas xucioma
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K nepemermannomy pacrsopy 3-(3,5-numerokcudeHmn)- 1 -meTui-2-okco-7-
(peruncynbdonnn)-2,3,4,7-rerparuapo- 1 H-muppomno[3',2":5,6 Jnupunol4,3-d mupumunun-8-
kapOoHOBOI KUCOTHI (125 mr, 0,239 MMoib) B atleToHuTpHIIE (5 MiT) 1oOaBUIM 1-(XJIOPMETHIT)-
4-¢rop-1,4-nnasonnadunmkio|2.2.2]Jokrana nurerpadgropbopar (mpoussoactso Aldrich, xar. Ne
439479, 102 mr, 0,287 mmounb). [ToydeHHbIH KENThIH pacTBOP MEPEMEIINBAIN IPH KOMHATHON
TeMIiepaType B TedeHue 2 4acos, B 3T0 Bpems JKXMC nokasan 3aBepiueHne peakiiuy 10
3alaHHOTO MpoAykTa. Peakimonnyto cmeck pazdasuin EtOAc, 3aTeM npoMbLiIn BOIOH U
HACBILIEHHBIM COJIEBbIM pacTBOpoM. Opranuyeckuii cioi Beicymnan Haa NasSOy, 3aTem
KOoHIeHTpupoBasu. OcTaTok pacTBOpiN B TeTparuapodypane (5 mi), 3arem n106aBUIU TPET-
oyrokcun xkanust (1 M B TI'®, 1,2 mn, 1,2 mmonb). CMech nepeMeInnBaii Npu KOMHATHON
Temrepartype B TeueHre 20 MUHYT, 3aTeM nopkucauian ¢ nomommsio | H. HCL. Cmech
skcTparupoBaiu ¢ nomobio IXM B IPA (2:1), a opranndeckuii cjioii Beicymuian Hag Na,SO4 u
KOHIeHTpupoBaimu. OCTaTOK MCIOIb30BaIH Ha crenyromeii Ctanuu 6e3 JONOIHUTENbHON

ounctku. JKXX-MC paccunrano ans CioHgFN4Os [M+H]* m/z: 401,1; naiineno: 401,1.

Cmaous 2: N-yuxnonponun-3-(2-¢pmop-3,5-oumemoxcughenun)-1-memun-2-oxco-2,3,4,7-
mempaeuopo-1H-nuppono[3',2":5,6] nupuoof4,3-d] nupumuoun-8-kapboxcamuo

K pactBopy 3-(2-dTop-3,5-numerokcudenun)- 1-metun-2-okco-2,3,4,7-rerparuapo- 1 H-
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nuppoJio[3',2":5,6 ] mupuno(4,3-d]nupumunus-8-kapOoHOBOH KUCIOTHI (6 Mr, 0,015 MMob) U
6eHzorpuason- 1 -unokcurpuc(aumernnamMuHo)pocdonus rexcadropdocdara (8 mr, 0,018
mMmoJib) B N,N-numerunpopmamune (2,5 mi) nodasuinu TpustTuiamut (20 mi, 0,1 MMosib) 1
ruksonponuiaMu (5,2 mi, 0,075 mMons). ITonydeHHBIH KenTelii pacTBOp NepeMeIINBaIu PU
KOMHATHOI TeMnepatype B TedeHue 30 MuHyT, B 3T0 Bpemsi JKX-MC nokasasn, 4to peakuus
3aBepiena. Cmech pazbasuin MeOH, 3atem ounctuiu ¢ nomornbio O®P-BIXKX (pH=12) ¢
NIOJTIy4eHHEM 3a/1aHHOTO IPOAYKTa B BHe Oenoro TBepaoro seuectsa. XKX-MC paccunrano s

C»H»3FN5O,4 [M+H]" m/z: 440,2; HaiineHo: 440,1.

IIpumep 28
3-(2-¢prop-3,5-aumeroxcudpernnn)-8-[(3-ruapoxkcuazernaun-1-uia)kapoonun]-1-mermi-

1,3.4,7-rerparuapo-2H-nuppoJio[3',2':5,6lnupuno[4,3-d [nupumuaun-2-ox

~o
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JTO coenMHEHHUE MONYUNIIH, IPUMEHSISI TAaKKe JKe MIPUEMbI, KaK ONUCaHbl 11t [Ipumepa
27, Cmaous 2, npuMeHsist a3eTHINH-3-0J1a THAPOXJIOPH] BMECTO LIMKJIONPONIIAMHHA.
Ounctunu ¢ nomoupro OP-B2XX (pH = 2) ¢ nony4yerneM 3aJaHHOTO MPOIYKTa B BHIE O€I0ro
tBepaoro Bemectsa. JKX-MC paccunrano ans CooHy3FNsOs [M+H]" m/z: 456,2; Haiineno:
456,2.

Ipumep 29
1-{[3-(2-¢pTop-3,5-aumeToxcudernnn)-1-merun-2-oxco-2,3,4,7-rerparuapo-1H-
nuppoJio[3',2':5,6 lnupuno[4,3-djnupumuans-8-un|kapoonu inuppoauaun-3-

KapOOHHUTPH.I
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ITO coenUHEHNEe MOJTYyYUIIH, IPUMEHsIs TaKHe Jke IPUEMBI, KaK OIUCaHbl 111 [[pumepa
27, Cmaous 2, npuMeHsisi TUPPOIUANH-3-KapOOHUTPHIIA THIPOXIIOPU]] BMECTO
uuksionponuiamuta. Ouuctuiu ¢ nomoibio OP-BOXKX (pH = 2) ¢ monyueHneM 3a1aHHOTO
nponykTa B Buzie 6enoro Teepaoro semectsa. XKX-MC paccuntano misi CoqHy4FNgO4 [M+H]*

m/z: 479,2; HalineHo: 479,2.

IIpumep 30
3-(2-¢prop-3.5-aumeToxcudpernnn)-1-mernn-8-[(4-mernanunepasun-1-un)kapéonnil-1,3,4,7-

terparuapo-2H-muppoao[3',2':5,6lnupuno[4,3-d|nupumugun-2-on

JTO0 coeHEeHUe MOMY4UIIH, MPUMEHsIsl TaKUe e MIPUeMBbl, Kak OnucaHbl 11s [Ipumepa
27, Cmaous 2, npuMeHsist 1-MeTHII-nunepasuH BMECTO LUKJIONponuiaaMuHa. OUucTuin ¢
nomotbo OP-BIXX (pH = 2) ¢ monyueHneM 3a1aHHOTO MPOAYKTa B BUAE OEIOr0 TBEPAOTO
semectsa. JKX-MC paccuntano misi CogHogFNO, [M+H]* m/z: 483,2; Haiineno: 483,2. 'H
SAMP (500 MI'u, IMCO) & 12,32 (s, 1H), 8,11 (s, 1H), 7,07 (s, 1H), 6,69 (dd, J =6,7,2,9 I'ny,
1H), 6,62 (dd, J =6,7,2,9 I'y, 1H), 4,81 (s, 2H), 4,50 (br, 2H), 3.84 (s, 3H), 3,76 (s, 3H), 3,65 (s,
3H), 3,49 (br, 2H), 3,39 (br, 2H), 3,14 (br, 2H), 2,86 (s, 3H).

Ipumep 31
3-(2-¢prop-3,5-numeroxcudennn)-8-[(3-ruapoxkcununepuaun-1-nia)kapoonnn]-1-merui-

1,3,4,7-rerparuapo-2H-nupposo[3',2':5,6 lnupuno[4,3-d Inupumuaun-2-on



120

o
- I;L 1.
o NTON OOH
F N
I

O
H
ITO coenMHEHNE MONYUNIIH, IPUMEHsIs TaKHe Jke IPUEMBI, KaK ONUCaHbl 111 [[pumepa
27, Cmaous 2, npuMeHsisi TUIEePUIUH-3-0J1 BMECTO LIUKJIONponiIaMuHa. O4UCTHIIN C TOMOIIBIO

OD-BOXKX (pH = 2) ¢ nosy4yeHureM 3aqaHHOTO MPOAYKTa B BUe O€JI0ro TBEPOro BELIECTBRaA.

KX-MC paccunrano ais Co4HaFN5Os [M+H]" m/z: 484,2; naiineno: 484,2.

Ipumep 32
3-(2-¢prTop-3,5-aumeroxcudpenunn)-1-merun-1,3,4,7-rerparugpo-2H-

nuppoao[3',2':5,6lnupuno[4,3-d [nupumugun-2-on
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Cmaous 1: 3-(2-¢pmop-3,5-0oumemoxcugpenun)-1-memun-7-(gpenuncynovghonun)-1,3,4,7-
mempaeudpo-2H-nuppono[3',2":5,6] nupuoof4,3-d] nupumuoun-2-on
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K pactBopy 3-(3,5-numetokcudennn)-1-merun-7-(penuncyapdonmn)-1,3.4,7-
terparunpo-2H-nmupposno[3',2":5,6 |mupuno[4,3-d|nupumunun-2-ona (Ipumep 7, Cmaous 1: 63,0
mr, 0,132 mmonp) B aneronuTpuite (9 mi) nodasunu 1-(xmopmerwin)-4-prop-1,4-

nua3oHnabnuukio[2.2.2]Jokrana gurerpadropdopar (95,6 mr, 0,270 mmons). CycnieH3uto
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nepeMeIuBajIyi P KOMHATHON TeMITepaType B TeUEHHE HOUU. 3aTeM MOTyUeHHBIH PacTBOP
KOHILIEHTPUPOBAIU AJIs yAaneHus: pacrsopureneil. Ocrarok pactsopuiu B AcOEt u npombiin
BoAHBIM pacTBOpoM NaHCQ3, HaChILIIEHHBIM COJIEBBIM PACTBOPOM, 3aTE€M BBICYLIMIIM HAJ
MgSO,. PactBopuTenu ynanuian noj NOHWKEHHBIM JaBJICHHEM C IMOJYYEeHUEM 3aJaHHOTO
COEIMHEHUs, KOTOpOe MPUMEHIITH Ha cienyromei Ctaauu 6e3 TonoJHuTeIbHON ouncTku. K X-

MC paccunrano ansi C24H2oFN4OsS [M+H]" m/z: 497,1; Haiineno: 497,1.

Cmaous 2: 3-(2-¢pmop-3,5-oumemorcughenun)-1-memun-1,3,4,7-mempacuopo-2H-
nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on

0
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K pactBopy ocraTka, monyueHHoro Bbite Ha Cmaouu 1, 8 TT'® (2 m) nobasmnu 1,0 M
Tper-Oytokcun kamusi B TT'® (390 mu, 0,39 mmons). PacTBop nepemernuBamy npu KOMHATHOR
Temreparype B TeueHre 30 MUHYT, 3aTeM KOHLIEHTPUPOBAJIN AJIs yIAJIEeHUs] PACTBOPUTEIISL.
Ocratok pacteopuir B MeOH u ouncruinu ¢ nomornpsio O@-BIXX (pH = 2) ¢ nony4enuem
3aganHoro npoaykra. XKX-MC paccuurano ans CigHsFN4O3 [M+H]" m/z: 357,1; Haiineno:
357,1. 'H SIMP (500 MI't, AIMCO) § 12,10 (s, 1H), 8,08 (s, 1H), 7,53 — 7.49 (m, 1H), 6,85 (d, J
=2,3Twu, 1H), 6,70 (dd, J =6,7,2,9 'y, 1H), 6,63 (dd, J =5,2, 2.9 I'y, 1H), 4,82 (s, 2H), 3,84 (s,
3H), 3,76 (s, 3H), 3,65 (s, 3H).

Ipumep 33
3-(2,6-audrop-3,5-numeroxcudenun)-1-meru-1,3,4,7-rerparuapo-2H-

nuppogo[3',2":5,6lnupuno[4,3-d jnupumugun-2-on
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JT0 coeanHeHNe 00Pa30BAIOCh IO TAKOH JKe peakLny, Kak onucaHa aisi [lpumepa 32.
XKX-MC paccuurano ans CigH7FaN4O; [M+H]" m/z: 375,1; naiineno: 375.2. 'H amP (500
MI'y, IMCO) 6 11,98 (s, 1H), 8,03 (s, 1H), 7,52 — 7,46 (m, 1H), 7,04 (t,J = 8,1 ', 1H), 6,82
(d,J =2,0Tn, 1H), 4,78 (s, 2H), 3,89 (s, 6H), 3,65 (s, 3H).

Ipumep 34
3-(2-¢prop-3,5-aumeroxcudpennn)-N,N,1-rpumerni-2-okco-2,3,4,7-rerparuapo-1H-

nuppogo[3',2":5,6lnupuno[4,3-d jnupumuaun-8-kapéoxcamua
~
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Cmaous 1: 3-(2-¢pmop-3,5-oumemorcugpenun)-N,N, 1 -mpumemun-2-oxco-T7-(penuncyivponun)-

2,3.4,7-mempaeudpo-1H-nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-8-kapboxcamuo
~
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K pactBopy N,N-nunzonporminamuna (1,0E2 mi, 0,76 mmons) B TT'® (0,5 mi) o
KarwsiM 1odasuin 2,5 M pacteop H-OyTrmTus B rekcanax (0,30 mut, 0,76 mmone) ipu -78 °C.
Cwmece nepememuBainu rpu -78 °C B TedeHue 5 MuHyT, 3ateM Harpenu a0 0 °C u nepemennBanu

B TeueHue 20 MUHYT, 3aTeM CHOBa oxJjanuiu 1o -78 °C.
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K pactBopy 3-(2-¢rop-3,5-numerokcudennn)- 1-merun-7-(denuncynbdonmn)-1,3,4,7-
terparuapo-2H-muppono[3',2":5,6|mupuno[4,3-djmupumuann-2-osa (75,0 mr, 0,151 mmons)
(cmemannoro ¢ 3-(2,6-mudrop-3,5-gumerokcudenwn)- 1 -merun-7-(penmncyasponmn)-1,3,4,7-
terparunpo-2H-muppono[3',2":5,6 mupuno[4,3-d|nupumunun-2-ouom, Ipumep 32, Cmaous 1) B
terparuapodypane (1,0 M) mo kamisiM 100aBUIIK PUTOTOBNIEHHbIH pacTBop LDA npu -78 °C.
[TonyueHHyt0 KEeNnTyro CycrneH3uto nepemermmBain npu -78 °C B Tedenne 50 MUHYT, 3aTe€M IO
KarsaM - noGasunu pactop N, N-aumermnkapOamomnxnopuna (70 mum, 0,76 Mmonb) B
terparunpodypane (1,0 min). Peaknmonnyro cmech nepemernusainu npu -20 °C B reuenue 1 ydaca,
3areM roracuii HacelmeHHbIM pacTtBopoM NH4Cl, a 3atem mBakabl skctparuposanu AcOEt.
OOpenuHeHHYI0 OpraHuyeckyro (asy IpPOMBUIM HACBIIEHHBIM COJIEBBIM pPacTBOPOM U
Beicymimy Hax MgSO,4. PacTBopuTeny ynanuiy 1o MOHWKEHHBIM JIABJIEHHEM C IOJTyYeHHEM
3aJJaHHOTO COeIMHEHMs, KOTOpoe NpHMeHMIn Ha ciuenyromed Cragum 0e3 HOMONHUTEIbHOH

ounctku. XKX-MC paccunrano ais Co7Ha7FNsOgS [M+H]" m/z: 568,2; naiineno: 568,2.

Cmaous 2: 3-(2-¢pmop-3,5-oumemorcugpenun)-N,N, 1 -mpumemun-2-oxco-2,3,4,7-mempacuopo-
1H-nuppono(3',2":5,6] nupuoo[4,3-d] nupumuoun-8-xapboxcamuo

K pactBopy ocrarka, noxyueHHoro Bbie Ha Cmaouu [, 8 TT'® (2 mu) nobasunu 1,0 M
Tper-OyTokcun kanust B TT'® (450 mu, 0,45 mmornb). PacTBop nepemernnBaiy mpu KOMHATHON
TemIeparype B TeueHue 30 MUHYT, 3aTeM KOHLIEHTPUPOBAIH JJIsl yAAJICHHUS] PACTBOPUTEIISL.
Ocratok pactsopun B MeOH 1 ouncrunu ¢ nomornpsio OP-BIXX (pH = 2) ¢ nonyuenuem
3aganHoro npoaykra. JKX-MC paccuurano mst Co HFNsO4 [M+H]" m/z: 428,2; naiineHo:
428.2. "H SIMP (500 MI'r, JIMCO) & 12,27 (s, 1H), 8,10 (s, 1H), 7,07 (s, 1H), 6,72 — 6,66 (m,
1H), 6,64 — 6,60 (m, 1H), 4,81 (s, 2H), 3,84 (s, 3H), 3,76 (s, 3H), 3,64 (s, 3H), 3,35 - 2,95 (m,
6H).

Ipumep 35
3-(2,6-nudrop-3,5-numeroxcudennn)-N,N,1-Tpumerni-2-okco-2,3,4,7-rerparuapo-1H-

nuppoo[3',2':5,6lnupuno[4,3-d jnupumuaun-8-kapéoxcamun
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JT0 coeanHeHNe 00Pa30BAIOCh IO TAKOH JKe peakLny, Kak onucaHa aisi [lpumepa 34.
KX-MC paccunrano ans CoiHxpFaNsOy [M+H] m/z: 446,2; naiineno: 446,2. 'H stMP (500
MTI'n, IMCO) 6 12,23 (s, 1H), 8,07 (s, 1H), 7,08 — 7,00 (m, 2H), 4,78 (s, 2H), 3.89 (s, 6H), 3,65
(s, 3H), 3,36 — 2,92 (m, 6H).

IIpumep 36
3-(2-xs10p-6-prop-3,5-numerokcudpennn)-1-merni-1,3,4,7-rerparuapo-2H-

nuppogo[3',2':5,6lnupuno[4,3-d jnupumugun-2-ox
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Cmaous 1: 3-(2-xnop-6-¢pmop-3,5-oumemorcupenun)-1-vemun-7-(penuncyrogponun)-1,3,4,7-
mempazudpo-2H-nuppono[3',2":5,6) nupuoof4,3-d] nupumuoun-2-on
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SO,Ph
K pactBopy 3-(2-dpTop-3,5-numerokcudennn)- 1-metun-7-(penuncynsponmn)-1,3,4,7-

terparuapo-2H-mmuppono[3',2":5,6mupuno[4,3-djnupumuans-2-oHa (290,0 mr, 0,5841 mmonb) B

anleToHuTpuUIIe (8 MIT) IO KaruisaM 1o0aBuiIn pacTBop cynbdypunxaopuna (49,6 mi, 0,613
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MMonb) B Metunenxnopune (2 mn) npu 0 °C. [onyuennsrii pactsop nepememmsany npu 0 °C B
teueHue 10 muHyT. Peakunro noracuim BoJOM, 3aTeM 3KcTparuposain ¢ nomoisto EtOAc.
3aTeM opraHuuecKuil cJoi MPOMBIIN BOOH, HACKIIEHHBIM COJIEBBIM PACTBOPOM U BBICYILINIIN
Hax Na,SO,4. PacTBopuTenn ynanim noa NOHWKEHHBIM JJaBJIEHHEM C ITOJyYeHHEM 3aJaHHOTO
COEIMHEHUsI, KOTOpOe MPUMEHIITH Ha cienyromei Ctaauu 6€3 TONOJHUTENbHONH O4rCTKH. XK X-

MC paccunrano ansi Co4H, CIFN,OsS [M+H]* m/z: 531,1; naiineno: 531,1.

Cmaous 2: 3-(2-xn0p-6-¢pmop-3,5-oumemoxcupenun)-1-memun-1,3,4,7-mempazuopo-2H-
nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on

K pactBOpy ocraTtka, obpasoBanHOro Bbitie Ha Cmaouu 2, 8 TT' @ (3 mu) nobasunu 1,0
M Ttper-Oytokcun kanusi B TT'® (1,8 mn, 1,8 Mmmonb). PacTBop mepememuBamu mpu KOMHATHOMN
TemIeparype B TeueHue 30 MUHYT, 3aTeM KOHLIEHTPUPOBAJIU [JIsl YAAJIEHHUs] PACTBOPUTEIIS.
Ocrarok pacteopuiu B MeOH u ounctinu ¢ nomoupro OP-BIXKX (pH = 2) ¢ nony4yennem
3aganHoro npoaykra. JKX-MC paccuurano ans CigHj7CIFN4O; [M+H]* m/z: 391,1; HaiineHo:
391,1. "H SIMP (500 MI'n, JIMCO) & 12,10 (s, 1H), 8,07 (s, 1H), 7,52 (s, 1H), 7,03 (d, ] =77
I'u, 1H), 6,86 (d, J = 3,2 T'y, 1H), 4,79 — 4,71 (m, 2H), 3,94 (s, 3H), 3,91 (s, 3H), 3,66 (s, 3H).

Ipumep 37
3-(2,6-nudrop-3,5-numeroxcudenni)-1-merna-3,4,7,9-rerparnapo-1H-

nuppogo[3',2":5,6lnupuno[4,3-d jnupumuaun-2,8-nuon
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Cmaous 1: 9,9-oubpom-3-(2,6-oupmop-3,5-oumemoxcupenun)-1-wemun-3,4,7,9-mempazuopo-
1H-nuppono([3',2'":5,6] nupuoo[4,3-d] nupumuoun-2,8-ouon u 9-6pom-3-(2,6-oucpmop-3,5-
oumemoxcugpenun)-1-wemun-3,4,7,9-mempacuopo-1H-nuppono[3',2":5,6] nupuoo[4,3-

d] nupumuoun-2,8-ouon
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IMupunuans Tpudpomun (120 mr, 0,37 mmons) nobasunu k cmecu 3-(2,6-nudTop-3,5-
aumeTokcudenwun)- 1-merun-1,3,4,7-rerparuapo-2H-muppono[3',2":5,6Jnupuno[4,3-d]
nupumMuanH-2-oHa (40,0 mr, 0,107 Mmmounb) B TpeT-OyTunoBom ciimpte (1,2 mi), a 3eT™M
peakroHHyI0 cMech nepemernBau rpu 30 °C B Teuenue Houu. Cmech pa3daBuin
STUJIALIETATOM, TPOMBUIH HachIeHHbIM pacTBOpoM NaHCO3, BOJ0M, HACKIILIEHHBIM COJIEBBIM
pacTBopoM, Beicyn Haj Na,SOy, OTGHIBTPOBAIH, a 3aT€M KOHLIEHTPUPOBAIU C MOJTy4YeHHUEM
HEOUHMIIIEHHOTO MMPOAYKTa B BUE CMECH ABYX MPEACTABIEHHBIX BbILIE IPOAYKTOB, KOTOPYIO

HANPSAMYIO NpUMeHUIH Ha cienyromen Ctaauu. XKXMC (M+H)": m/z = 549,0, 471,0.

Cmaous 2: 3-(2,6-ougpmop-3,5-oumemorxcuchenun)-1-memun-3,4,7,9-mempazuopo-1H-
nupponof3',2":5,6] nupuoof4,3-d] nupumuoun-2,8-ouon

Hwunk (10 mr, 0,2 mMoub) nodaBuiu Kk cMecu 9-6pom-3-(2,6-nudrop-3,5-
numerokcudenun)- 1-merun-3,4,7,9-rerparunpo- 1 H-muppomno[3',2":5,6 [nupuno[4,3-d]
nupumuanH-2,8-nuona (10,0 mr, 0,0213 mmonb) u 9,9-n1ubpom-3-(2,6-gudrop-3,5-
numMeTokcudenun)- 1-merun-3,4,7,9-rerparunpo- 1 H-muppono[3',2':5,6 Jmupuno[4,3-d]
nupumuare-2,8-auoHa (10,0 mr, 0,0182 mmonb) B MetaHode (0,3 mu) / ykeycHoit kuciote (0,3
MJI), 3aT€M CMeCh NIepeMEeLINBAII IPY KOMHATHOH TeMIepaType B TeueHHe 3 4acoB.
PeakmoHHyr0 cMech OT(IIIBTPOBAJIH, & 3aT€M OUUCTHIIHN MPOAYKT ¢ nmomorbio OD-BOXKX (pH
= 2). KX-MC paccunraso mis Ci1sHi7FaN4O4 [M+H]* m/z: 391,1; Haiineno: 391,1. 'H SIMP
(500 MI'y, IMCO) 6 10,99 (s, 1H), 7,82 (s, 1H), 7,03 (t, ] = 8,1 'y, 1H), 4,60 (s, 2H), 4,00 (s,
2H), 3,88 (s, 6H), 3,39 (s, 3H).

Ipumep 38
3-(2,6-nudrop-3,5-numeroxcudenn)-1-merna-3,4-nurugporuenol2',3':5,6 Jnupuno[4,3-

d]nupumuann-2(1H)-on
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Cmaous 1: T-xnopmueno| 3,2-b] nupuoun-6-xapoansoezuo
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K pactBopy stun 7-xnoptueno| 3,2-b|mupuann-6-kapdokcunara (CAS Ne 90690-94-1),
npuobpeTeHHoro y komranuu Synthonix, Inc., kat. Ne E4282, 409 wmr, 1,69 MmMonb) B
terparunpodypane (5,0 ) npu 0 °C nodaBunu quusodyrunantomMunus ruapun (1,0 M B
rekcane, 5,1 mi, 5,1 mmonb). [TonydeHHyI0 cMech epeMeLIBaly [IPH 3TOH TeMIiepaType B
TE€YEeHUE 2 4acoB, 3aTeM ee noracuiu ¢ nomoubto MeOH (5 mu) u pacrsopa NaHCOs3 (10 mi).
Bonnyro ¢azy skcrparuposanu EtOAc (3 x 10 mut) u Beicyumn Hax NaoSOy, u
KOHLIEHTPUPOBAJH in vacuo. HeounmeHHbIi CupT NCONb30BaN 0€3 JOMOIHUTENbHOMN
ounctku. XKX-MC paccunrano aas CsH;ONSCI [M+H]* m/z: 200,1; naiineno 200, 1.

K pacTtBOpy criupra, mojy4eHHOTO Bbillle, B MeTuieHxjopuzae (5,0 mi) nodasuiu
OuxapOonat Hatpus (710 mr, 8,5 mmonb) u nepuoanHal Jlecc-Maptuna (860 mr, 2,0 MMOIb).
[Tony4eHHYIO CMech MepeMeIBai B TeueHne | yaca, 3aTeM ee TOraCHI ¢ TOMOLITBEO
pactBopa NaxS»03 (5 mu) u pactBopa NaHCOs3 (5 mut). Bognyto ¢asy skcTparupopain
metmneHxjgopunom (3 x 10 mi), Beicymman Hag NaxSO4, 1 KOHIIEHTPUPOBAJIH 1N vacuo.
Heounmennyro cmech ounctuin Ha ¢pur-kononke (MeOH/JIXM, 3%~20%) ¢ monyueHnem
anpperuna (237 mr, 72% 3a nse craguu) B Buze Oenoro TBepaoro semectsa. XKX-MC

paccuutano anst CsHsONSCI [M+H]* m/z: 198,1; Haiineno 198, 1.

Cmaous 2: T-(memunamuno)muenof3,2-b] nupuoun-6-xapoanvoe2uo

HN™
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PactBop 7-xnoprtueno[3,2-bmupunun-6-kapOansaeruna (237 mr, 1,20 MMoJb) B
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metunamuHe (33% B atanone, 2) mi, 16,0 mmone) Harpesanu 10 110 °C B TedeHue 3 yacos.
ITocne oxna)caeHust 10 KOMHATHOH TeMIiepaTypsl pacTBOP KOHLIIEHTPUPOBAJH in vacuo.
Heounmennbiii uMuH pactBopuniu B Xjoposogopone (1,0 M B Boxe, 3,6 mut, 3,6 MMOIIb), a
MOJIY4eHHYI0 cMech nepementusanu npu 60 °C B TeueHue 3 yacos. PacTBop HeliTpanuzoBau ¢
nomortnbto NaOH (2,0 M, 1,7 mu, 3,4 mmonb) 1 HackiteHHoro pacrsopa NaHCOs. TTocne
(GuIBTPOBaHUS U BBICYIINBAHUS ITO]] BHICOKHM BaKyyMOM IOJYYHIJIN YUCTBIH 7-
(MerunamuHo)THEHO| 3,2-b Jmupunus-6-kapOanpaerun (150 mr, 65%) B BHIE JKENITOrO TBEPAOTO

semectsa. JKX-MC paccuntano ans CoHgON,LS [M+H]* m/z: 193,2; naiineno 193,2.

Cmaous 3: 6-{[(3,5-0umemoxcughenun)amuno] memun }-N-memunmueno(3,2-b] nupuoun-7-amun

~
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|

K pactBopy 7-(MeTunamuno)rueHo|3,2-b Jnupunun-6-kapbanbaeruna (75 mr, 0,39
MMotb) B 3TaHone (3,0 mir) nobasunu 3,5-aumerokcuaruinH (120 mr, 0,78 MMOITB) U YKCYCHYIO
kucnoty (0,223 mn, 3,92 mmons). [Tonyuennyro cmech nepemernnsany npu 90 °C B TeueHue 2
9aCcoB, 3aTeM €€ OXJIA[MIIN JO KOMHATHOIH Temmeparypsl. K pactBopy nodOasuin
npanobopruapun Hatpus (120 mr, 2,0 MMOJIB) U TepeMeIInBaIl CMECh elle 2 Jaca.
Peakunonnyto cmech pazdasumm MeOH u ouncrunu ¢ nomommso O@-BIXKX (pH 10) ¢
noxyuenneMm 60-{[(3,5-mumeroxcudenmn)amuHo |Metu } -N-metuntieno| 3,2-b Jnupunms-7-
amuHa (96 mr, 74%) B Bune Genoro teepaoro BemecTBa. KX-MC paccunrano mist C17H2002N3S

[M+H]* m/z: 330,1; Haiineno 330,1.

Cmaous 4: 3-(3,5-oumemorcughenun)-1-memun-3,4-oucuopomuenol2',3': 5,6 nupuoo[ 4,3-

d] nupumuoun-2(1H)-on
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K pactBopy 6-{[(3,5-aumerokcudenun)amuHo |Metun  -N-metuntueHo| 3,2-b |nupuans-
7-amuHa (96 wmr, 0,13 mmonb) B CH3CN (3,0 M) noGasunu 1,1'-tnokapbornnnunmunason (210
mr, 1,2 mmons). [Tonyuennyro cmech nepemerusanyu npu 110 °C B reuenue 12 vacos, 3aTem ee
KOHIIEHTPHUPOBaHU in vacuo. HeounieHHy cmech ouncTim Ha ¢udii-kojaonke (MeOH/IXM
5%~20%) ¢ monyuenuem 3-(3,5-numeroxcudenmn)- 1 -mermi-3,4-
auruaporueno[2',3":5,6 nupuno[4,3-d|mupumuaun-2(1H)-ona (120 mr, 86%) B BUIE 5KEATOrO
tBepaoro Bemectsa. JKX-MC paccuurano ans CgHgO3N3S [M+H]" m/z: 356,1; naiineno
356,1.

Cmaousa 5: 3-(2,6-0ugpmop-3.,5-oumemorcughpenun)-1-memun-3,4-oueuopomuenol 2',3':5,6]
nupuoof4,3-d] nupumuoun-2(1H)-on

K pactBopy 3-(3,5-numetokcudennn)-1-merun-3,4-qguruaporueno[2',3":5,6 Jnupuno [4,3-
d]mupumunun-2(1H)-ona (10,0 mr, 0,0281 mmons) B CH3CN (1,0 mur) nobasunu 1-(xmopmerin)-
4-¢rop-1,4-nnazonnadunmkio|2.2.2]okrana nurerpadropdopar (Selectfluor®) (24,9 mr, 0,0703
MMOJIb) TIPH KOMHATHOH TeMnepatype. [lonyueHHyro cMech nepeMeInnBaiy Npu KOMHaTHON
TeMIIepaType B TeueHue 2 4acos, 3aTeM ee pa3dasuin MeOH (9 mur). CoenrHeHne OYNCTHIH C
nomourpio OP-BIXKX (pH = 10) ¢ monyuenunem 3-(2,6-nudrop-3,5-numeTokcudernn)-1-
meTwi-3,4-nuruaporueno[2',3":5,6 [mupuno[4,3-d [mupumununa-2(1H) (3,0 mr, 27%) B BUOE
6enoro Teepaoro semectsa. XKX-MC paccuurano ans CgHigFaN3O3S [M+H]" m/z: 392,1;
Haiineno 392,1. "H SIMP (500 MI'w, JIMCO) & 8,40 (s, 1H), 8,15 (d, J = 5,6 'y, 1H), 7,55 (d, J =
5,6 Ty, 1H), 7,05 (t,J = 8,2 ', 1H), 4,85 (s, 2H), 3,89 (s, 6H), 3,71 (s, 3H).

Hpumep 39
3-(2,6-nudrop-3,5-numeroxcudenmn)-1-merna-8-(rerparugpo-2H-nupan-4-un)-1,3,4,7-

terparuapo-2H-muppono[3',2':5,6|nupuno[4,3-dInupumugun-2-on
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Cmaous 1: 5-{(E)-[(2,6-0u¢pmop-3,5-oumemoxcughenun)umunol memun }-N-memun-1H-
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nuppoiaof2,3-blnupuoun-4-amun

~o
F
~o N HN
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Cwmecp 4-(metunamuHo)-1H-muppono[2,3-bnupunun-5-kapbanpneruna (1,98 r, 11,3
MMOJIb, TIOJTyYSHHOTO TaK, Kak onucaHo B [lpumepe 1, Cmaous 1), 2,6-nudrop-3,5-
nuMeTokcuanunuHa (2,6 r, 14 mmons) u D-(+)-10-kamdopeynsdponopoii kucnots! (Aldrich, xart.
Ne 21360: 0,72 1, 3,1 MMoub) B Tostyodie (200 mir) HarpeBaju 10 AedierManuu ¢ a3e0TPOITHBIM
ynaneHueM Boabl yepes Hacanky Jnmna-Crapka B TeueHue 48 yacos. PeakinoHHyi0 cMeCh
KOHLIEHTPUPOBAJIH, & OCTATOK HCIIONb30BaNN Ha crnenyromeit Ctaauu 6e3 JONOTHNUTENbHON

ounctku. KX-MC paccuurano mist Ci7H7FN4Os [M+H] m/z: 347,1; naiineno 347,1.

Cmaous 2: 5-{[(2,6-0ou¢pmop-3,5-oumemorcughenun)amuno|memun }-N-memun-1H-nupponof2, 3-

b/ nupuoun-4-amun
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Heouutiennsiit npoaykt Cmaouu [ pactBopunu B TeTparuapodypane (200 mi) u
oxyamumu 10 0 °C, 3atem noGasunu LiAIH, (0,86 r, 23 mmoib). PeakimoHHy0 cMech
Harpesau 10 50 °C 1 nepeMelnnBaii B TeYeHHe HOUU. Peakuuio noracuim n1oG6aBieHuemM
MHHHMAaJILHOTO KosruecTsa Bozel ipu 0 °C, 3ateM oTuibTpoBain Yepes LeIUT U IPOMbLIN
TI'®. @unbTpaT KOHLEHTPUPOBAIN MO MOHUKEHHBIM iaBieHneM. OCcTaTok OurCTHIN (IIdII-
xpoMarorpadueii Ha CUIMKareIeBoi KoMoHke, moupys 0-5% mMeTaHoNa B AMXJIOPMETaHE C
HoJTy4eHneM 3a1anHoro npoaykra (2,00, 51%) B Bune xentoro teeproro Bemectsa. JKX-MC

paccuutano ais Ci7H9FoN4O, [M+H]* m/z: 349,1; naiigeno 349,1.
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Cmaous 3: 3-(2,6-0ugpmop-3,5-oumemorcugpenun)-1-memun-1,3,4,7-mempacuopo-2H-
nupponof3',2':5,6] nupuoo[4,3-d] nupumuoun-2-on
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Tpudocren (2,0 r, 6,8 Mmmons) nobGaBunu k pacteopy nponykra Cmaouu 2 u
TpusTWiIaMuHa (7,9 mit, 56 mmonb) B Terparuapodypane (160 mi) npu 0 °C. PeakunonHyo
CMeCh IepeMeIINBaIN IPH KOMHATHOH TemIiepatype B TedeHue 1 gaca, 3arem nodasumm 1 M
NaOH (50 mun). ITocne nepememnBanus B TeueHre 30 MUHYT IPH KOMHATHOH TeMIieparype,
nobasuiu HackleHHbIH BonHbINA pactBop NH4CI (10 mir). CMech 3KCTparupoBajm
stunaneraroM (2 x 100 mur). O6bearHEHHBIE OPraHUYECKUE CIION MPOMBLIH HACHIIEHHBIM
COJIEBBIM PAacTBOPOM, BbICyIImIn Hag MgSOy4, OTGUIBTPOBa N U KOHLIEHTPUPOBANIH T1OA
MIOHWKEHHBIM JiaBjieHneM. CMech UCTIONIb30BajM Ha cienyroiei Ctaguu 6e3 TONnoJTHUTENbHOMI

ounctku. KX-MC paccunrano ans CisHij7F2N4O3 [M+H]" m/z: 375,1; naiineno 375,0.

Cmaous 4: 3-(2,6-0ugpmop-3.,5-oumemorcugpenun)-1-memun-7-(penuncynvgponun)-1,3,4,7-
mempaeudpo-2H-nuppono[3',2":5,6] nupuoof4,3-d] nupumuoun-2-on

e
A
~o NN
F
T
SO,Ph
K mnepememanHomy pactBopy 3-(2,6-mudrop-3,5-numerokcudennn)-1-merun-1,3,4,7-
terparuapo-2H-muppono[3',2":5,6|mupuno[4,3-djmupumuaun-2-osa (2,30 1, 6,14 mmonp) B
terparuapodypane (30 min) nodasmim NaH (60% B munepanbHoMm Macie, 0,344 r, 8,60 MMOJIb)

npu 0 °C. PeakunonHnyto cmech nepememnnBany npu 0 °C B reuenne 30 MUHYT, 3aTeM 100aBUIN

6enzoncynbhonumxaopun (0,94 mn, 7,4 mmons). ITocne nepemernusanus npu 0 °C B Teuenue 1
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Yaca, PeakIUI0 MOracHiIM HACBHIIIEHHBIM BOIHBIM pactBopoM NH4Cl, 3aTtem skcrparmpoBaiu
stunaneratoM (3 x 40 mu). OObenuHEHHblE OpPraHUYECKHe CJIOM MPOMBUTH HACHIIEHHBIM
COJIEBBIM PacTBOPOM, BbICymMIu Hax MgSO,, 3aTeM OTQUIBTPOBANIU U KOHLIEHTPUPOBAIHU MO
MOHIWKEHHbIM faBjieHneM. OcTaTok ouucTwin Quam-xpoMarorpadueli Ha CHIMKarejaeBon
KOJIOHKE, 3Jroupyst stunaueraroM B JIXM (0-30%) ¢ monyuenuem 3aganHoro npoaykra (1,89 r,
68,8%). XKX-MC paccuurano ans CogHz FaN4OsS [M+H] m/z: 515,1; naiineno 515,0.

Cmaous 5: 8-6pom-3-(2,6-ougpmop-3,5-oumemorcughenun)-1-memun-T7-(penuncynvghonun)-
1,3.4,7-mempacudpo-2H-nuppono[3',2':5,6) nupuoo[4,3-d] nupumuoun-2-on

Jﬁ:@p
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(1) IIpurorosnenue pacrsopa LDA: K nepemermnanHomy pactsopy N,N-
numzonponuiamuna (0,632 mi, 4,51 mmorb) B Tetparuapodypane (10 m) npu -78 °C no
KarusaM 1odasmiu 2,5 M pactBop H-OyTuiunTus B rekcanax (1,6 mi, 4,0 mmons). ITocne
oOpasoanus 6enoro ocagka cmech Harpesain 10 0 °C u nepememnBanu B TeueHue 10 MUHYT.
(2) K nepememannomy pactsopy 3-(2,6-audrop-3,5-numerokcudenmn)- 1-merun-7-
(penuncynbdonun)-1,3.,4,7-rerparunpo-2H-nuppono[3',2":5,6 Jrupuno[4,3-dmupumunus-2-ona
(1,60 r, 3,11 mmonp) B Terparunpodypane (100 mi) npu -78 °C mo karuisim 1o0aBHIN
CBeXKepUroToByeHHbIH pacTBop LDA. Uepes 30 MuHyT no Karuisim nodasmnu pactsop 1,2-
nubpom-1,1,2,2-rerpaxiopatana (1,06 r, 3,26 mmonb) B TeTparuapodypane (6 mi).
ITony4ueHHbI po3padHbIi pacTBOp nepeMernBany npu -78 °C B Teuenue 1 gaca.
PeakunoHHy0 CMeCh MOTacHIM HACBILIEHHBIM BOAHBIM pacTBopoM NH4Cl, 3aTem
3KCcTparupoBaju dTunaneratom (3 x 40 mi). OObeaHEHHbIE OPrAHUYECKUE CJIOU MTPOMBLITH
HACBIIEHHBIM COJIEBBIM PacTBOPOM, BbICYIIMIH Hast MgSO4, ordunbTpoBany u
KOHLIEHTPUPOBAJIH MO MOHMKEHHBIM AaBiieHneM. OCTaTOK OUUCTHIHN (idiI-XpoMaTorpaduei
Ha CUJIMKaresjeBoi KonoHke, smoupys EtOAc B JIXM (0-10%) ¢ nony4yeHreM 3aJaHHOTO
nponykta (1,50 1, 81,3%). JKX-MC paccunrano mjisi Co4Hy0BrFaN4OsS [M+H]* m/z: 593,0;

HaiimeHo 592.9.
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Cmaous 6: 8-6pom-3-(2,6-0upmop-3,5-oumemorxcugpenun)-1-vemun-1,3,4,7-mempazuopo-2H-
nuppono[3',2'":5,6] nupuoo[4,3-d] nupumuoun-2-on
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K nepememannomy pacrsopy 8-0pom-3-(2,6-nudrop-3,5-numerokcudenun)- 1 -merun-7-
(pernncynbdonun)-1,3,4,7-rerparugpo-2H-uppono[3',2":5,6 jnupuno[4,3-d | mupumunus-2-oHa
(1,50 r) B rerparunpodypane (10 M) nobasuim 5,0 M pacTBOp METOKCHIA HATPHUSI B METAHOIIE
(1,9 mn, 9,3 mmonp). ITocne nepemernnBaHus pu KOMHATHOH TeMmIiepaType B TeueHue | Jaca,
cMmech pa3dasuin Bonoi u nosenu 10 pH = 8 ¢ momourrio 1 v. HCI, 3aTeM KOHIEHTpUpOBaIN
nns yaanenus: TI'®. Teepnoe BemecTBo OTGHIBTPOBAIH, IPOMBLIH BOAOH U BBICYIIHIIH B
BaKyyMe C rosiyueHueM 3aaanHoro npoaykra (0,83 r). dKX-MC paccunrano s

C18H16BI'F2N4O3 [M+H]+ m/z: 453,0; HaﬁﬂeHO 453,0.

Cmaousa T: 3-(2,6-0ugpmop-3,5-oumemorcugherun)-8-(3,6-oucuopo-2H-nupan-4-un)-1-memun-
1,3.4,7-mempacudpo-2H-nuppono[3',2':5,6] nupuoo[4,3-d] nupumuoun-2-on
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Cwmechb 8-6pom-3-(2,6-nudrop-3,5-numerokcudenun)- 1-merun-1,3,4,7-rerparunpo-2H-
nuppono[3',2":5,6]mupuno[4,3-d]nupumuaun-2-ona (10,0 mr, 0,0221 mmouns), 4-(4,4,5,5-
TeTpameTii-1,3,2-nuokcaboponan-2-un)-3,6-guruapo-2H-nupana (6,0 mr, 0,029 mmons), [1,1'-
ouc(nudenunndochuno)deppouen] nuxnopnamianus (1), kommiekca ¢ guxaopmeranom (1:1) (2
mr, 0,003 mmoub) u kapOonarta kanus (9,1 mr, 0,066 mmonb) B 1,4-auokcane (0,80 mun) u Bone

(0,20 mu) nerasupoBanu u HanosHUIM a3oToM. I[locie nepemermuBanus pu 95 °C B Teuenue 3
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Y4aCoB, PEAKIMOHHYIO cMech pazbasumm MeOH u ordunsrpoBanu. PacTBop HCnoibp30Baiu Ha
caenyrommeii craguu. JKX-MC paccunrano ajst Co3HasFoN4Oy [M+H]™ m/z: 457,2; Haiineno
457,1.

Cmaous 8: 3-(2,6-0ougpmop-3,5-oumemorcugpenun)-1-memun-8-(mempacuopo-2H-nupan-4-un)-
1,3.4,7-mempacuopo-2H-nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on

[Mannanguii Ha akTuBUpoBaHHOM yriepoze (10 macc. %, 10 mr) nobaBuu K pacTBOPY
npoaykra Cmaouu 7 B MeTanose (5 Mi1) 1 mepeMernBaIi PEakMOHHYI0 CMECh IPH KOMHATHOM
temnepatype noa H, u3 6amnona B Teuenue 2 yacoB. CMech OTQUIBTPOBAIU U OYUCTUIIH C
nomoturpo OP-BIXKX (pH = 2) ¢ nonydyenuem 3anansoro npoaykra. XKX-MC paccunrano ans
Ca3HasFaN4O4 [M+H]" m/z: 459,2; naiineno 459,1.

Hpumep 40
3-(2,6-audTop-3,5-numeroxcudenn)-1-mernna-8-[ (4-mernimunepasun-1-ua)kapoonnl-

1,3,4,7-rerparuapo-2H-nuppoJio[3',2':5,6Inupuno[4,3-d Inupumuaun-2-ox
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Cmaous 1: 3-(2,6-0ugpmop-3.,5-oumemorcugpenun)-1-memun-2-oxco-7-(ghenuncynovhonun)-

2,3.4,7-mempazudpo-1H-nuppono[3',2':5,6] nupuoo[4,3-d] nupumuoun-8-kapbonosas xucioma
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K nepememannomy pacrsopy 3-(2,6-nudrop-3,5-numerokcudennn)- 1-mermn-7-

(pernncynbpdonun)-1,3,4,7-rerparugpo-2H-uppono[3',2":5,6 Jnupuno[4,3-d | mupumunus-2-oHa
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(700 mr, 1,36 mmonp) B TeTparuapodypane (20 mir) 1odaBUIN CBEKETPUTOTOBJIEHHBIH PacTBOP
LDA (1 M B TI'®, 1,95 mn, 1,4 5kxB.) pu -78 °C. Cmech nepementnsanu rnpu -78 °C B TeueHue
30 MUHYT, 3aTeM 4epe3 PeakHOHHYI0 CMECh MPOAYBaU Cyxoi razoodpasueiii CO,
(TIONTy4eHHBIH U3 CYXOro JIbJIa MPOIYCKaHHEeM Yepe3 CYLIIIbHYI0 TpyOKy) B TeueHne 30 MUHYT.
3arem peakuuto noracuiu ¢ nomousto 1 H. HCI npu -78 °C. ITocne HarpeBaHus 10 KOMHATHOH
TEMIIEPATYPhl, PEAKLIMOHHYIO cMech dKcTparupoBaiu EtOAc. O0beanHeHHbIE OpraHUYECKHE
CJIOU TIPOMBUIN HACBIIIIEHHBIM COJIEBBIM PACTBOPOM, BhICYIIMM Hag Na,SOy4, oTdunsTpoBamy u
KOHLIEHTPUPOBAJIH MO MOHMKEHHBIM AaBjieHneM. OCTaTOK OUUCTUIIN Ha KosloHke: oT 0 1o 5%
MeOH/IXM, ¢ nony4enuem 3aganHoro nponykra (519 mr, 68%). JKX-MC paccunrano ass
CasH21FoN4O7S [M+H]* m/z: 559,1; Haiineno 559,1.

Cmaous 2: 3-(2,6-0ugpmop-3.,5-oumemorcugpenun)-1-memun-2-oxco-2,3,4,7-mempacuopo-1H-

nuppono [3',2'":5,6] nupuoo[4,3-d] nupumuoun-8-kapbonosas kucioma
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K pactBopy 3-(2,6-nudrop-3,5-numeroxkcudeHmn)- 1 -meTuin-2-okco-7-
(permnncynpdonnn)-2,3,4,7-rerparuapo- 1 H-muppomno[3',2":5,6 Jnupuno[4,3 -d [ nupumunus-8-
KapOoHOBOH KHCHOTHI (762 Mmr, 1,36 MMonb) B TeTparunpodypane (23 i) nodasmmu 1,0 M
pactBop Tper-OyTokcuaa kanusi B TT'® (6,0 mu, 6,0 Mmmoinb). ITony4eHHyI0 CBETIIO-KENTYIO
CYCIIEH3UIO NIepEeMEIINBAIN TP KOMHATHON TemIepaType B TedeHue 30 MUHYT, B 3TO BpeMsi
KX-MC nokaszan, 94To peakuus 3aBepiieHa 10 3aJJaHHOTO MPOAYKTa. Peakiiio moracuin BOJIOMH,
3arem 3kcTparupoasiu EtOAc. Bonusiii ol nogkuciumu ¢ nomorbto 1 . HCI, a Genbrit
ocasiok cobpanu GuIbTpaLreil u BBICYLIHIIH C TIOTy4eHHeM YUCToro npoaykra (528 mr, 93%) B
Buzie Genoro Teepaoro semmectsa. JKX-MC paccunrano mist CioH7FoN4Os [M+H]" m/z: 419,1;

HaiimeHo 419,1.

Cmaous 3: 3-(2,6-oupmop-3,5-oumemoxcupenun)-1-memun-8-[ (4-memunrnunepazun-1-u)

kapoonun)-1,3,4,7T-mempazudpo-2H-nuppono[3',2": 5,6 nupuoo[4,3-d] nupumuoun-2-on
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K nepememannomy pactsopy 3-(2,6-audrop-3,5-numerokcudennn)- 1-meTun-2-okco-
2,3,4,7-rerparunpo- 1H-muppomno[3',2":5,6Jnupuno[4,3-d Jnupumuaus-8-kapOOHOBOI KUCIOTHI
(207 wmr, 0,495 mmonb) B N,N-numerundopmamuze (15 mi) nodasunu tpustunamus (210 Mk,
1,5 mmoib), 3aTem OeH3oTpuazon- 1 -unokcurpuc(aumerunamuHo )pochonus rekcapropdocdar
(230 mr, 0,52 mmonp). CMech NepeMelInBaiy B Te4eHHe 5 MUHYT NIPU KOMHATHOH TeMIeparype,
3atem nobasunu 1 -merwanunepasut (160 mxi, 1,5 mmonb). [Tocne nepemeimuBanus npu
KOMHATHOH Temrepartype B TeueHrne 30 MUHYT, peakIMOHHYIO cMech pazbasmin MeOH, 3atem
ouuctunu ¢ nomoubo OP-BIXKX (pH = 2) ¢ monyuenuem 3apannoro npoaykra (200 mr, 81%)
B Buze Oenoro TBepaoro Bemecta. JKX-MC paccuntano mist CosHaFaNeOy [M+H]" m/z: 501,2;

Haiineno 501,1.

Ipumep 41
3-(2,6-nudrop-3,5-numeroxkcudpenn)-1-merua-8-(mopdoaun-4-unkapoonnn)-1,3,4,7-

terparuapo-2H-muppono[3',2':5,6lnupuno|4,3-d|nupumugun-2-on
~

0
F )
~o NJ\N/ (40)
F Y | \ N
\N N 5

DTO COeAMHEHNUE MOTY4UIIU 110 TAKUM K€ IpUeMaMm, Kak onucansl 1js [pumepa 40,
Cmaousa 3, ncrionb3yst MopdoiuH BMecTo |-MermnnumnepasuHa. OuucTim ¢ momornpio Od-
BDXX (pH = 2) ¢ nony4yeHremM 3aqaHHOTO IPOAYKTa B BUIE Oeoro TBepaoro Beuectna. KX-

MC paccunrano aas Co3HagFoNsOs [M+H]" m/z: 488,2; naiineno: 488,2.

Ipumep 42
3-(2,6-audrTop-3,5-numeroxcudpennn)-8-[(4,4-nupropnunepuaun-1-na)kapoonnn]-1-

merni-1,3,4,7-trerparuapo-2H-nmuppono[3',2':5,6 lnupuno[4,3-dJnupumuaun-2-on
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DTO coenHEHNUE MONYUNIIH, IPUMEHss TaKHe Jke MIPUEMbI, KaK ONUCaHbl st [[pumepa
40, Cmaoua 3, npumenss 4,4-nudropnunepuanHa ruApOXJIOPU BMECTO |-MeTUINHIIEpa3HHA.
Ouuncrunu ¢ nomornsio OP-BIXX (pH = 2) ¢ nonydeHnem 3a1aHHOTO IPOAYKTa B BUAE OEJIOro
tBepaoro BemecTsa. JKX-MC paccunrano ans CosHp4F4N504 [M+H]" m/z: 522,2; HaiineHo:
522,1.

IIpumep 43
3-(2,6-nudrop-3,5-numeroxcudenn)-1-merua-9-(1-merua-1H-nupazon-4-ui)-1,3,4,7-

terparuapo-2H-muppoao[3',2':5,6lnupuno|4,3-d|nupumugun-2-on

~N
5
~o NT N
F

=

Cmaous 1: 9-6pom-3-(2,6-0oughmop-3,5-oumemorxcughenun)-1-memun-1,3 .4, 7-mempazuopo-2H-
nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on

~
1
~o NN g
|

N

IT=Z .

K pactBopy 3-(2,6-nudtop-3,5-numerokcudenun)- 1-metun-1,3,4,7-rerparugpo-2H-
nuppodio[3',2":5,6 mupuno[4,3-d Jnupumunus-2-ona (168,0 mr, 0,4488 mmonb) B N,N-

aumeTripopMmamuae (4 mir) mo karusiM nodasmin pactBop N-Opomcykumaumuna (88 mr, 0,49
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mmonb) B N,N-gumermnpopmamune (0,56 mix) mpu 0 °C. TlonydeHHBIH pacTBOpP MepeMeInnBaIn
IIPU KOMHATHOU TeMIepaType B Te4eHue 2 4acoB. Peakuuro noracuiau BOAON U 3KCTPAarupoBain
CH,Cl,. O6benriHeHHYIO OpraHMYeCKyo a3y MpOMBLIH HACKHIIEHHBIM COJIEBBIM PACTBOPOM,
BoIcynuian Hag Na,SO4. PacTBopuTenu yaanuian nox NOHWKEHHBIM IaBJIEHUEM C TIOJIy4YeHUEM
3aJJaHHOT'O COEAMHEHHsI, KOTOPO€e UCIIONb30BaNH Ha crnenyroneii Craauu 6e3 JonoJHUTENbHON

ounctki. XXX-MC paccunrano ans CisHi¢BrFaN4Os [M+H]" m/z: 453,0; naiineno: 453, 1.

Cmaous 2: mpem-6ymun 9-0pom-3-(2,6-ougpmop-3,5-oumemoxcuchenun)-1-memun-2-okco-

1,2,3,4-mempacudpo-TH-nuppono[3',2':5,6] nupuoo[4,3-d] nupumuoun-7-xapooxkcunam

~
F
X
~o NN g
NS
N Boc

K nepememannomy pactsopy 9-6pom-3-(2,6-nudrop-3,5-aumerokcudenrn)- 1 -meTni-
1,3.,4,7-terparunpo-2H-niuppono[3',2":5,6mupuno[4,3-d Jnupumunus-2-ona (200 mr, 0,4 MMoIb)
B MeTuneHxJjopuze (3 mn) nodasunu nu-tper-Oyrunkapoonat (180 mr, 1,0 mmonb) u 4-
numetmnamuHonupunuH (10,8 mr, 0,088 mmounb). [TonydeHHBIN pacTBOp epeMeNIHBAIH PU
KOMHATHOI TeMnepaType B TedeHue 2 4acoB, B 3T0 Bpems aHanu3 JKX-MC nokasan, uto
peakLus 3aBeplleHa. PeakI[MOHHYI0 CMECh KOHLIEHTPUPOBAIH, & OCTATOK OUUCTHIN (Ia1-
Xxpomarorpaduei Ha cunukareaeBoii kojoHke, amoupyst 10% AcOEt B CH,Cly, ¢ nonyueHnem

3aganHoro coegunenus (170 mr, 70%). JKX-MC paccuntano mnst CosHoyBrFN4Os [M+H]" m/z:
553,1; naiigeno: 553,0.

Cmaous 3: 3-(2,6-0ugpmop-3.,5-oumemorcugpenun)-1-memun-9-(1-memun-1H-nupazon-4-un)-
1,3.4,7-mempazudpo-2H-nuppono[3',2':5,6] nupuoo[4,3-d] nupumuoun-2-on

Cwmech Tper-Oytun 9-6pom-3-(2,6-mudrop-3,5-numerokcud e )- 1 -MeTrI-2-0kco-
1,2,3,4-terparuapo-7H-nuppono[3',2":5,6 lnupuno[4,3-d Jnupumuaus-7-kapookcunata (35,0 mr,
0,063 mmonb), 1-metui-4-(4,4,5,5-terpametin-1,3,2- nuokcadoponan-2-wmn)- 1 H-nupaszona (26
mr, 0,13 mmorb), Ouc(Tpu-Tper-oyTundocoun)nantaaus (6 mr, 0,01 mmons) 1 N,N-

numsonponmwnTiiamuHa (33 mi, 0,19 mmon) B 1,4-nuokcane (1,7 mir) u Boze (0,2 mi)
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Jera3upoBaiy, 3ateM 3anonHmwim a3otoM. Ilocne nepemermusanus npu 120 °C B Teuenue 2
94aCOB, PEAKI[HOHHYIO CMeCh OT(IIBTPOBAIH U KOHLIEHTPUPOBAJIHN A0 cyxocTH. OcTaTok
pactBopuin B TOK/CH,Cl, (1:1, 1 M) u nepeMernnBagy npu KOMHATHOM TEMIIEPATypE B
TeyeHue 1 gaca. PeakinoHHyI0 cMech KOHLIEHTPUPOBAJIH, a OcTaToOK pacTtBopuin B MeOH u
ourctuiu ¢ nomousto OP-BIXKX (pH = 2) ¢ monyuenuem 3apansoro npoaykra. XKX-MC

paccuntano anst CooHa FaNgOs [M+H]* m/z: 455,2; naiineno: 455,1.
Hpumep 44

3-(2,6-nudrop-3,5-numeroxcudenn)-1-2-ruapoxcmyTui)-1,3,4,7-rerparuapo-2H-
Imppo.no[3',2':5,6]1mp1m0[4,3-d]1mpanmn-2-0H

s

Cmaousa 1: 1-annun-3-(2,6-ougpmop-3,5-oumemoxcupenun)-1,3,4,7-mempacudpo-2H-

/\Z
\_\o

N
N H

nupponof3',2":5,6] nupuoof4,3-d] nupuMl[OuH—Z—OH

Q 1S
he

3TO coeHEHNE MOTY4NIIH, UCIIONB3Ysl TAKUE XK€ MPUEMBbI, KaK OIHCAHBI I CHHTE3a
IIpumepa 39, Cmaouu 1-3, ncnione3ys 4-(amnnnamuso)-1H-nmuppono[2,3-bnupunaus-5-
kapOasbaerun (TIOIy4eHHbIH B COOTBETCTBHU C [Ipumepom 1, Cmaous 1) BMecTo 4-
(merunamuHo)- 1H-uppono[2,3-bnupunun-5-kapbansaeruna. XXX-MC paccunrano st

C20H19F2N4O3 [M+H]" m/z: 401,1; naiineno: 401,1.

Cmaousa 2: 1-annun-3-(2,6-ougpmop-3,5-oumemoxcupenun)-7-(ghenuncynvponun)-1,3,4,7-
mempacuopo-2H-nuppono[3',2':5,6] nupuoof4,3-d]) nupumuoun-2-on
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SO,Ph

K pactBopy 1-ammun-3-(2,6-gudrop-3,5-numerokcudennn)-1,3,4,7-rerparuapo-2H-
nupposno[3',2":5,6]nupuno[4,3-d|mupumuaun-2-ona (0,35 r, 0,89 mmons) B JIM® (4 mu)
nobasunu runpun Hatpusi (60% cycreHsus B MuHepaibHoM Macie, 0,053 1, 1,3 mmonb) npu 0
°C. Cmecp nepememnBaiy B TeueHre 20 MUHYT, 3aTeM 100aBIIN OeH30JICYIb)OHUIIXIIOPUL
(0,14 Mz, 1,1 MMONB) U IepeMeEIINBAIN PEAKLIMOHHYIO CMeCh B TeueHue eme 1 gaca rpu 0 °C.
Cwmech pazbaBuiu BOIOH, a 00pa30oBaBLIMIACS 0caok cobpanu GpuiabTpauneit, 3aTeM NpOMbUTH
BOJZIOH U BBICYIINUJIH C NOJNydeHneM 3agaHHoro npoaykra. 2KX-MC paccuurano s

CaH23FaN4OsS [M+H]" m/z: 541,1; Haitneno: 541,1.

Cmaous 3. [ 3-(2,6-ougpmop-3,5-oumemoxcughenun)-2-oxco-7-(gpenuncynovghonun)-2,3,4,7-
mempaeudpo-1H-nuppono[3',2":5,6] nupuoof4,3-d] nupumuoun-1-un)] ayemansoezuo

-
F j/O
~o Nj\N
\N N
SO,Ph
K pactBopy 1-ammumn-3-(2,6-nudrop-3,5-gumerokcudenin)-7-(penuncynbonmn)-
1,3.,4,7-rerparunpo-2H-tmuppono[3',2":5,6Jmupuno[4,3-dmupumuaun-2-ona (120 mr, 0,22
MMOJIb) B TpeT-OyTriioBoM criupre (2 mut) nodasunu N-metunmopgonuna N-okcun (28,6 mr,
0,244 mmonb) u Boay (0,70 mu, 39 mmons), K aTomy pacTBopy 3aTem no0aBuIM BOAHBII PacTBOP
terpaokcuaa ocmus (0,070 mi, 0,011 mmonb, 4%). Uepes 3 yaca nobaBuu eiiie OHY MOPLIUIO
N-merunmopdonuna N-okcuna (28,6 mr, 0,244 mmonb). PeakIMOHHYIO CMECh MePEeMEeLIHBAIN
NPy KOMHATHOM TeMriepaType B TedeHue 3 nHeil. PacTBop pasbaBuin BOAOH, SKCTparupoBain

meTtmieHxyopunoM. OObenHEHHBIE OpraHUYecKre CJIou BeICYIH Hax MgSOy,
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OTUIBTPOBAIH, 3aTeM KOHIeHTpupoBasu. Ocrarok pacteopmn B TI'® (1,7 mi) / Boge (0,83
m1), a 3ateM nobaswiu nepuonat Harpus (0,14 r, 0,66 MMOJIB), 3aTEM YKCYCHYIO KHCIIOTY
(0,0032 m, 0,055 mmonp) mpu 0 °C. ITocne nepememnBaHus B TEUEHHE 2 YaCOB PEAKLIHOHHYIO
cMech pa30aBIIIU BOJOM, SKCTPArHPOBAIN METHICHXJIOPUAOM. OpraHu4ecKuii CJI0H MPOMbBLIH
HACBILIEHHBIM COJIEBBIM PacTBOPOM, BbICYIIMH Haax MgSOy4, OThUIBTPOBATIN U
KOHIeHTpupoBanu. OctaTok ouncTuan Gdin-xpoMaTorpadueii Ha CUTHKAreIeBOl KOJOHKE,
smoupys EtOAc/CH,Cl, (o1 0 10 20%). XKX-MC paccuurano s CosHy FaN4OgS [M+H]" m/z:
543,1; natineno: 543,1.

Cmaous 4. 3-(2,6-0ougpmop-3,5-oumemorcughenun)-1-(2-cuopokcusmun)-7-(henuncynvponui)-
1,3,4,7-mempazuopo-2H-nuppono[3',2':5,6] nupuoo[4,3-d) nupumuoun-2-on

-
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1S
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SO,Ph
K pactBopy [3-(2,6-audTop-3,5-numerokcudenun)-2-okco-7-(¢heHuncyibhoHmI)-
2,3.,4,7-rerparunpo- 1H-muppoino[3',2":5,6Jmupuno[4,3-dmupumuaus- 1 -un]aneransaeruga (50,0
mr, 0,0922 mmonb) B MetaHode (1,5 mi) nodasuiu Terparuapodopat Hatpus (7,0 mr, 0,18
MMoJb). [Tocne nepemelmnBanms Npu KOMHATHOM TemnepaType B TedeHue 30 MUHYT, CMECh
paz0aBIIIN METHIIEHXJIOPUAOM, 3aT€M MPOMBLIH HACHIIEHHbIM BOIHBIM pacTBopoM NaHCOs,
BOJZIOH M HACBILICHHBIM COJICBBIM PACTBOPOM, a 3aTeM CMeCh BhICYLIIIIN Haa NaxSOa,
OT(QUIBTPOBAIN U KOHLEHTPUPOBAJIH C MOJYYEHHEM MTPOAYKTA, KOTOPBIM UCIIOIB30BAIH

HernocpencTBeHHo Ha caenytomei Craaun. XX-MC paccunrano as CosHyzFoN4OgS [M+H]*

m/z: 545,1; naiineno: 545,1.

Cmaous 5. 3-(2,6-0ougpmop-3,5-oumemorcughenun)-1-(2-cuopoxcusmun)-1,3,4,7-mempacuopo-
2H-nupponof3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on
6,0 M I'mnpokcun xanus B Boge (0,1 mu, 0,6 Mmmoinb) nobasuiu k pacteopy 3-(2,6-

nudrop-3,5-numerokcudennn)- 1-(2-rugpokcustn)-7-(gpennncynsponnn)-1,3,4,7-rerparunpo-
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2H-nupposno[3',2":5,6Jmupuno[4,3-d|mupumunun-2-ona (30,0 mr, 0,0551 mmons) B TT'® (0,6
MIT), a 3aTeM cMech nepemernuBaiu npu 70 °C B TeueHue HOUM. [IpOAYKT OUUCTHIIN C TOMOLIBIO
O®-BOXX (pH = 2) ¢ monyueHreM 3aJaHHOTO NPOAYKTA B BUIE OEJIOro TBEPAOro BELIECTRaA.
XKX-MC paccuurano ans CoHoF,N4O4 [M+H]* m/z: 405,1; naiineno: 405,2. 'H amp (400
MI'a, AMCO) & 12,03 (s, 1H), 8,03 (s, 1H), 7,54 (s, 1H), 7,04 (t, J = 8,0 I'u, 3H), 6,73 (s, 1H),
4,78 (s, 2H), 4,23 (t, ] = 6,8 'y, 2H), 3,89 (s, 6H), 3,70 (t, ] = 6,8 'y, 2H).

Hpumep 45
1-uuknonponui-3-(2,6-audrop-3,5-numeroxcudpennn)-1,3,4,7-rerparuapo-2H-

nuppoao[3',2':5,6lnupuno[4,3-d Inupumugun-2-oH

\OJ@ZELNA

N

Iz __

Cmaous 1: N-[(1E)-(4-xnop-1H-nuppono2,3-blnupuoun-5-un)memunen)-2,6-oughpmop-3,5-

OUMEMOKCUAHUTUH

~o |
NS
N R
Cwmech 4-xyop-1H-nmuppono[2,3-b]nupunun-5-kapdansneruna (5,00 r, 27,7 mmons), 2,6-
nudrop-3,5-numerokcranunuHa (6,3 r, 33 MMOJIb) 1 MOHOTHIpATa M-TOJYOJICYIb()OHOBOMH
kucyotel (1,1 1, 5,8 mmonb) B Tonyose (300 mit) HarpeBaiu 10 AedierManuy ¢ a3e0TPOITHBIM
ynaneHueM Bobl uepes Hacaaky Jduna-Crapka. [locne nepemeninBaHus B TeU€HHE HOUH,

PEaKIMOHHYI0 CMECh KOHLIEHTPUPOBAJIH, & OCTATOK UCIIOJIb30BAJIH Ha crieayromieit Ctaguu 0e3

JIOTIOJTHUTEILHOU OYUCTKH.

Cmaous 2: N-[(4-xnop-1H-nuppono(2, 3-b[nupuoun-5-un)memun[-2,6-ougpmop-3,5-
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Heounmennsiit nponykr Cmaouu [ pacrBopuinu B Terparunpodypane (300 mn) u
oxmaaumu a0 0 °C, 3arem nodasmmu LiAlH, (3,6 T, 96 MMonb). PeakimOHHYIO CMeCh HarpeBasiu
110 50 °C 1 mepemeImmBaiu B Te4€HUE HOUH. 3aTe€M PEAKIHIO MOTACHIIA MUHAMAJIbHBIM
KOJINUECTBOM BOABI U paz0aBuiy sTunaneratoM. CMech OTQUIBTPOBAIN Yepe3 LENUT, a
(UIBTpaT KOHIEHTPUPOBAN IO NOHM)KEHHBIM AaBieHrneM. OCTaToK OYHCTIIIN (IIdII-
xpomarorpadueii Ha CUIMKareIeBO KOJIOHKE, JIIOUPYST METAaHOJIOM B nuxyiopmeTane (0-5%), ¢
nojydeHuneM 3aganHoro npoaykta (7,00 mr, 71,5%). XKX-MC paccuutano ais Ci¢HisCIF,N350,
[M+H]" m/z: 354,1; Haiineno 354,0.

Cmaous 3: N-yuxnonponun-5-{[(2,6-ougpmop-3.5-oumemorcugpenun)amunol memun}-1H-

nuppono[2,3-blnupuoun-4-amun

0O
F
\O NH HN
F
\N N

Cwmech N-[(4-xnop-1H-niuppono[2,3-b]mupuaus-5-un)merun]-2,6-nudrop-3,5-
numetokcuanwinga (0,25 r, 0,71 mmons), nuknonponmiamuna (0,088 mi, 1,3 MMonb), anerarta
namganus (16 mr, 0,071 mmosb), (R)-(+)-2,2"-6uc(nudenundochuno)-1,1'-6unadranuna (44 mr,
0,071 mmornb) u kapbonata nesus (0,70 r, 2,1 mmons) B 1,4-nuokcane (10 mu) nerazuposai,
3areM 3anonHuu a3oToM. Ilocne nepememmpanus npu 160 °C B TeueHHe HOUH, PEAKLIMOHHYIO
cMech pa30aBHIIH 3TUJIALIETATOM, OT(UIBTPOBANIN U KOHLIEHTPUPOBAJIH MO TOHUKEHHBIM
nasyieHueM. OCTaToOK OUUCTIIIH (dLI-XpoMaTorpadueii Ha CUIIUKAreIeBOH KOJIOHKE, SJIIOUPYS

MeOH B JIXM (0-5%) ¢ monyuenuem 3ananHoro npoaykra (0,17 r, 64%). )KX-MC paccunrano
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I C19H21F2N402 [M+H]+ m/z: 375,2; HaﬁHeHO 375,1.

Cmaous 4: 1-yuxnonponun-3-(2,6-oucpmop-3,5-oumemorcughenun)-1,3,4,7-mempacuopo-2H-
nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on

Tpudocren (0,20 r, 0,6 mmonb) nodasunu k pactsopy N-muknonponui-5-{[(2,6-
audTop-3,5-numetokcudennn)amMmuno |metun § - | H-mupposno[ 2,3 -bmupunun-4-amuna (0,17 ,
0,44 mmonp) u TpuaTHIIaMuHA (590 MK, 4,2 MMob) B TeTparunpodypane (5 m) npu 0 °C.
PeakiinoHHy10 cMech NepeMeIInBali IIpyu KOMHATHOM TemrnepaType B TedeHue 30 MUHYT, 3aTeM
nobasumu 2 H. NaOH (2,0 mu). ITocne nepemennBanusi IpyU KOMHATHOW TeMIlepaType B TEYCHUE
1 yaca, peakLIMOHHYIO CMeCh SKCTparupoBaiu strnaneratom (3 x 10 mir). OObeanHeHHbIE
OpPTraHUYECKHEe CIOU MPOMBUIA HACBIIIEHHBIM COJIEBBIM PACTBOPOM, BHICYIINIHN Hag MgSOy,
OT(I)I/IJ'II:TpOBaJ'II/I W KOHLCHTPUPOBAJIU MO MOHUKEHHBIM aBJICHUECM. OcTaToK OYUCTHIN (bJ'[SH_I-
xpomarorpaduei Ha cuukarenieBoi kononke, amoupys MeOH B JIXM (0-5%) ¢ nmonydenuem
3amanHoro npoaykra. XKX-MC paccunrtano st CooHi9FaN4O3 [M+H]* m/z: 401,1; Haiineno
401,1. "H AMP (400 MI'r, AMCO) & 11,97 (s, 1H), 8,04 (s, 1H), 7,52 — 7,46 (m, 1H), 7,03 (t,
=8,2T'y, 1H), 6,97 -6,93 (m, 1H), 4,66 (s, 2H), 3,88 (s, 6H), 3,38 — 3,28 (m, 1H), 1,13 - 1,03
(m, 2H), 0,70 — 0,62 (m, 2H).

IIpumep 46
3-(2,6-audrop-3,5-1umerokcudenn)-1-(rerparnapo-2H-nupan-4-ni)-1,3,4,7-rerparngpo-
2H-nupposio[3',2':5,6lnupuno[4,3-dnupumuaus-2-ox
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3T0 coeqMHEHNe MOYYUITH, UCTIONB3YsI TAKUE XKe ITPUEMBI, KaK ONMCaHbl 1Jist [lpumepa
45, ucnonb3ys Terparuapo-2H-nmupan-4-aMuH BMeCTO IUKJIonponiaMuaa. OUuCTHIIH C
nomourpio OP-BIXKX (pH = 2) ¢ mony4yeHnem 3ajaHHOTO MPOAYKTA B BHIE O€JI0ro TBEPIOro
BewtectBa. KX-MC paccuutano st CooHasFoN4Oy [M+H]" m/z: 445,2; Haiineno 445,0. 'H
SAMP (300 MI'u, JIMCO) & 11,95 (s, 1H), 8,03 (s, 1H), 7,56 — 7,49 (m, 1H), 7,03 (t, ] = 8,2 I'L,
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1H), 6,45 — 6,36 (m, 1H), 4,69 (s, 2H), 4,48 — 4,32 (m, 1H), 4,03 — 3,92 (m, 2H), 3,88 (s, 6H),
3,52 — 3,37 (m, 2H), 2,82 — 2,62 (m, 2H), 1,94 — 1,83 (m, 2H).

Ipumep 47
3-(2,6-nu¢prop-3,5-numeroxcudenn)-1-gpenna-1,3,4,7-rerparnapo-2H-

nuppogo[3',2":5,6lnupuno[4,3-d jnupumugun-2-on
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DTO COeAMHEHUE MOTYYUITH, IPUMEHSISI TAKUE K€ MTPUEMbI, KaK OIUCaHbI 1JIst [Ipumepa
45, mpuMeHsist aHUJIMH BMECTO LukJonponuiaamMutaa. Ouuctunu ¢ nomomso O@-BIXKX (pH =
2) ¢ moJy4eHHueM 3aJaHHOTO MPOayKTa B BHe Oeoro TBepaoro Bemectsa. JKX-MC paccunutaHo
st C23H19F2N403 [M+H]* m/z: 437,1; maiineno 437,1. 'H AMP (500 MI'w, IMCO) & 11,81
(s, 1H), 8,11 (s, 1H), 7,57 — 7,51 (m, 3H), 7,50 — 7,44 (m, 2H), 7,13 — 7,09 (m, 1H), 7,06 (t,J =
8,2 T'u, 1H), 4,99 (s, 2H), 4,31 — 4,27 (m, 1H), 3,89 (s, 6H).

IIpumep 48
1-uuknonponui-3-(2,6-nudrop-3,5-numeroxcudennn)-3,4,7,9-rerparuapo-1H-

nuppoJio[3',2':5,6 lmupuno[4,3-djnupumuann-2,8-1uoH
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3TO COenUHEHHE TTONYYHIIH, IPUMEHSISI TAKUE JKe IPUEMBI, KaK OMUCAHBI I [[pumepa
37, npumensist 1-tuknonponui-3-(2,6-nudrop-3,5-numerokcudenun)-1,3,4,7-rerparuapo-2H-
nupposo[3',2":5,6]mupuno[4,3-d|nupumunus-2-ou (/lpumep 45) Bmecro 3-(2,6-nudrop-3,5-

numerokcudenmn)-1-merun-1,3,4,7-rerparunpo-2H-nmupposno[3',2":5,6 [nupuno[4,3-d]
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nupuMuanH-2-oHa. Ounctuiu ¢ nomoinsio OP-BOXX (pH = 10) ¢ monyueHuem 3a1aHHOTO
nponykTa B Buzie 6enoro Teepaoro semectsa. XXKX-MC paccuntano mst CooHioFoN4O4 [M+H]™
m/z: 417,1; naiinero 417,0. "H AMP (300 MI'y, MCO) & 11,03 (s, 1H), 7,82 (s, 1H), 7,02 (t, J
= 8,2 I'u, 1H), 4,48 (s, 2H), 3,99 (s, 2H), 3,87 (s, 6H), 3,14 — 3,00 (m, 1H), 1,08 — 0,94 (m, 2H),
0,69 — 0,58 (m, 2H).

Ipumep 49
3-(2,6-nudrop-3,5-numeroxcudenn)-1-3rui-3,4,7,9-rerparuapo-1H-

nuppoJio[3',2':5,6 lnupuno[4,3-djnupumuann-2,8-1uoH

O/
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Cmaous 1: 4-(omunamuno)-1H-nupponof2,3-b] nupuoun-5S-xapoansoe2uo

J

HN
N
N
N H

Cwmecs 4-xmop-1H-nuppoio[2,3-bmupunun-5-kapbanpaeruna (CAS Ne 958230-19-8,
958230-19-8, Lakestar Tech, cepust: 124-132-29: 3,0 r, 17 mmonb) u stunamuna (10 M B Boze,
8,3 M1, 83 Mmodb) B 2-MeTokcuaTanoe (20 mit, 200 mmoutb) HarpeBanu 10 130 °C u
nepeMelnBaIn B TedeHne Houu. CMech OXJIQAUIIH 10 KOMHATHOH TeMITEPaTyphl, 3aTeM
KOHLIEHTPUPOBAJIH MO MOHIKeHHBIM AaBneHneM. OcraTok odpaboranu 1 H. pactBopom HCI (30
MIT) U IepeMEeINBAIIN TPU KOMHATHOH TeMIiepaType B TeueHne 1 yaca, 3aTeM HeHTpalIn30Bain
HachIeHHbIM BogHBIM pacTBopoM NaHCOs3. Ocanok cobpanu punbrparueii, 3aTeM poMbUIH
BOJZIOH M BBICYIIMJIH C MOJIy4E€HUEM 3alaHHOTrO mpoaykTa (2,9 1, 92%). dKX-MC paccuntano s

CioH12N30 [M+H]" m/z: 190, 1; maitneno: 190,1.

Cmaousa 2: 5-{[(2,6-0u¢pmop-3,5-oumemoxcuchenun)amunol memun }-N-smun-1H-nupponof2,3-

b] nupuoun-4-amun
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Cwmecp 4-(atnnamuno)- 1 H-nmupposno[2,3-b]mupuann-5-kapbansaeruna (7,0 r, 37 MMoib),
2,6-nudrop-3,5-aumerokcuannauna (9,1 r, 48 mmons) u [(1S)-7,7-qumerni-2-
okcobuimkio[2,2,1]rent- 1-un]merancynbdoHoBoii kuciaoter (Aldrich, kat. Ne 21360: 2 1, 7
MMOJIb) B Keugionax (250 mut) Harpesanu 10 aedierManny ¢ a3e0TPOIHBIM yalIeHHEeM BOJBI C
ucrnojn3oBaHueM Hacanku JmHa-Crapka B Teuenue 2 nuei, B 310 Bpems JKX-MC nokazan, 4To
peaxist 3aBepineHa. CMech OXJIQAMIN 10 KOMHATHON TEMIIEPaTyphl U yAAJIWINA PACTBOPUTEIND
MO/ TOHM)KEHHBIM AaBjieHneM. OcTaTok pacTBopwmiu B TeTparuapodypane (500 mu), a 3atem
MeteHHo nobasmu 2,0 M terparuapoamtomusat autusi B TT'® (37 mn, 74 MMons), a
MOJIYYEHHYI0 cMech nepemMernnsanu npu 50 °C B TeueHue 3 4acoB, 3aTe€M OXJIAJUIN 10
KOMHATHOI Temnepatypel. Peakuuto noracunu nodasneHueM Boel, 15% BofHOTO pacTBopa
NaOH u Bogel. Cmech oTdubTpoBaiu U npoMbutdl TT'®. @uibTpaT KOHIEHTPUPOBAIH, &
octarok npomelt CH,Cl,, a 3aTeM oTduipTpoBamy ¢ nonyueHreM yuctoro npoaykra (11,

82%). KX-MC paccuurano mist CigHz FoN4Os [M+H]Y m/z: 363,2; nadineno: 363,1.

Cmaous 3: 3-(2,6-oupmop-3,5-oumemoxcupenun)-1-omun-1,3,4,7-mempacuopo-2H-
nupponaof3',2':5,6] nupuoo[4,3-d] nupumuoun-2-on

O/
F o J
o NJ\N

PactBop Tpudocrena (5,5 r, 18 mmorb) B Terparunpodypane (30 M) MeIeHHO

nobaswmu k cMecu S-{[(2,6-nudTop-3,5-numerokcudenrn)amuHo [merun } -N-3tun-1H-
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nupposo[2, 3-b]nupunun-4-amuna (5,6 r, 15 mmorns) B rerparuapodypane (100 mu) mpu 0 °C, a
3aTeM CMeCh NIepeMeLINBaIN IPU KOMHATHOH TeMIepaType B TedeHue 6 yacos. CMech OXJaauiu
1o 0 °C, a 3arem memerHo nodasunu 1,0 M pactBop ruapokcuaa Hatpusi B Boae (100 mu, 100
MMOJIb). PeakIimoHHyr0 CMech nepeMeInnBaiy Ipyu KOMHATHOW TeMIlepaType B TeYeHNe HOUH, a
o0Opa3oBaBIIUIiCS OcaoK coOpany GpribTpalunel, MPOMbBLUTH BOJOM, a 3aTEM BBICYLIHIIH C
TOJTy9eHUEM TIEPBOU MaPTHUH OUUIIIEHHOTO 3aIaHHOTO NpoAykTa. OpraHuvecKuil Cloi B
¢unpTpaTe OTAENIIIN, a BOAHBIHN CIIOH SKCTparupoBasiu MeTwiIeHxaopuaoM. OObeIMHEHHbIH
OpPraHUYECKHI1 CJI0M KOHLIEHTPUPOBAJIH, & OCTATOK PACTEPJIN C METUICHXJIOPUAOM, 3aTEM
OT(UIBTPOBAIN U BHICYLIIIIN C MOJyYEeHUEM elle OHOH mapTuu npoxaykra (B odmem 5,5 r,

92%). KX-MC paccuurano mist CioH 9FoN4O3 [M+H]" m/z: 389,1; naiineno: 389,1.

Cmaous 4: 3-(2,6-0ugpmop-3.,5-oumemorcugpenun)-1-omun-3,4,7,9-mempacuopo-1H-nuppono
[3',2":5,6] nupuoo[4,3-d) nupumuoun-2,8-ouon

K cmecu 3-(2,6-mudTop-3,5-numerokcudenmn)-1-atun-1,3,4,7-rerparugpo-2H-
nupposno[3',2":5,6]nupuno[4,3-d|nupumunus-2-oxa (3,0 r, 7,7 MMOJIb) B U30NPOIIIIOBOM
crimpte (70 mut, 900 mmouts)/Boze (7 mi, 400 Mmodb) nobasuinu Tpudbpomun nupunuams (11 T, 31
MMOJIb). 3aTeM peakLHOHHYI0 cMech nepemernnsaiy npu 40 °C B Teuenne 3 yacoB. Cmech
OXJIaIMJIA 10 KOMHATHOM TEMIEPaTyphl, a 3aTeM 100aBIIN YKCYCHYIO KuCaoTy (10 mu, 200
MMoItb) 1 UHK (5,05 1, 77,2 Mmonb). [Tony4eHHy0 cMech epeMenInBaIy IPH KOMHATHOH
TeMIIepaType B TeueHHe HO4H, 3aTeM OTGMIbTpoBaii. PUIbTpaT KOHLEHTPUPOBAJIH, & OCTATOK
pactepnu ¢ Bomoit (100 mur)/ AcCN (10 mur) u nepemernBanu B Tedenue 30 munyT. TBeproe
BeIecTBO coOpany QUIbTpaLueil, 3aTeM BbICYLIIIN. 3aTeM TBEPOe BEIIECTBO IMePEMEIIHNBAIIH C
CH,Cl1,/MeOH (100 ma/10 mi) B Tederne 30 MUHYT, 3aT€M OTQUIBTPOBAIN U BBICYLIHIIN C
HOJyYE€HUEeM YHCTOrO 33JaHHOTO MpoAykTa. GUiIbTpaT KOHIEHTPUPOBAJIH, & OCTATOK
nepemetmsaiu ¢ AcCN/Bonoii (40 mi/S mi) npu 40 °C B Teuenue 10 MuHyT, 3aTeM
OT(UIBTPOBAH M BBICYLIIIIN C TOJYYEHUEM eIle OHOM mapTuu yuctoro npoaykra. KX-MC
paccuutano anst CoHoF,N4O4 [M+H]" m/z: 405,1; naiineno: 405,2. 'H aMmp (500 MTI'w,
JIMCO-de): & 1,19 (t, 3H), 3,86 (m, 2H), 3,88 (s, 6 H), 3,90 (m, 2H), 4,61 (s, 2H), 7,03(m, 1H),
7,83 (s, 1H), 11,01 (s, 1H) ppm.
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IIpumep 50
1-(uuxnonponuamerui)-3-(2,6-nudprop-3,5-numeroxcudennin)-3,4,7,9-rerparnapo-1H-

nuppoJio[3',2':5,6 lmupuno[4,3-djnupumuaun-2,8-1uoH

O/
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3TO0 coeqrHEeHNe MOMYYUITH, IPUMEHSISI TAKHE e MIPUEMbI, KaK OIMCaHbI Ui CHHTE3a
IIpumepa 49, npumensis 4-(uuknonponuimeTiaMmuso)- 1 H-muppono[2,3-bnupuaun-5-
KapOanbaeruy (MoJy4eHHbIH B COOTBETCTBUH C [Ipumepom 1, Ctanus 1) BMecTo 4-(3THIAMHUHO)-
1H-nmuppomno|2,3-b]nupuann-5-kapbansaerun. XX-MC paccunrano anst CoiHa 1 FaN4Oy
[M+H]* m/z: 431,2; naiineno: 431,1. 'H AMP (500 MI'ti, IMCO) & 11,03 (s, 1H), 7.85 (s, 1H),
7,04 (t,J =8,1 I'u, 1H), 4,62 (s, 2H), 3,19 — 3,87 (m, 8H), 3,83 (d, J = 6,6 I';, 2H), 1,16 — 1,07
(m, 1H), 0,50 — 0,43 (m, 2H), 0,31 — 0,24 (m, 2H).

IIpumep 51
3-(2,6-nudrop-3,5-numeroxcudenn)-1-merna-1,3,4,7-rerparuapo-2H-

nupaszonol[4',3':5,6]nupuno[4,3-dJnupumugun-2-on

~N
1
o N~ N7
F /I\
N
\ 7
N
N"H

Cmaous 1: 5-{[(2,6-0ugpmop-3,5-oumemorxcughenun)amunol memun }-1-(4-memoxcubensun)-N-

memun-1H-nupazonol 3,4-b] nupuoun-4-amun
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DTO coeAMHEHNE MOTYyYUIIH, IPUMEHsIsI TAKUE JKe IIPUEMBI, KaK OIUCaHbl 11 [[pumepa
39, Cmaouu -2, n3 1-(4-merokcnbensmn)-4-(merunamuno)- | H-nmupasono[3,4-b |mupunun-5-
kapOasbaeruaa (Mmoyy4eHHOro M0 TaKOMY ke crocoly, kak omucad B WO 2007/134259).
Heounmennyro cmech ounctuin Ha ¢piaur-kononke (MeOH/JIXM, 3%~20%) ¢ monyueHneM
YKa3aHHOT'O aHWINHA B BUje Oenoro TBepaoro Bemectsa. JKX-MC paccunrano s

C24H26F2N5O3 [M+H]+ m/z: 470,2; HaﬁﬂeHO 470,2‘

Cmaous 2: 3-(2,6-ougpmop-3,5-oumemoxcupenun)-7-(4-memoxcubensun)-1-memun-1,3,4,7-

mempaeuopo-2H-nupazonol4',3":5,6] nupuoo[4,3-d] nupumuoun-2-on
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DTO coeaMHEHNe NOJIYYNIIH, IPUMEHSISI TAKHe K€ PUEeMbl, Kak ONUcaHbl sl [Ipumepa
39, Cmaoua 3. Ilponykt ouncTiiy ¢ noMmoinsto ¢uam-konoHku (EtOAc/rexcansl, 30%~80%) ¢
NOJy4YEeHHEeM YKa3aHHOW MOYeBHHBI B B Oesioro TBepaoro Bemectsa. KX-MC paccunraHo

I C25H24F2N504 [M+H]+ m/z: 496,2, HaﬁﬂeHO 496, 1.

Cmaous 3: 3-(2,6-0ugpmop-3,5-oumemorcugpenun)-1-memun-1,3,4,7-mempacuopo-2H-nupaszono
[4',3":5,6] nupuoo[4,3-d] nupumuoun-2-on
PactBop 3-(2,6-nudtop-3,5-mumerokcudenrn)-7-(4-merokcubensmn)- 1 -merun-1,3,4,7-

terparuapo-2H-nmpasono[4',3":5,6 jnupuno[4,3-d Jnupumunus-2-ona (300 mr, 0,6 MMoIb) B
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T®K (4,0 mn) Harpesasmm 1o 70 °C B Teuenue 2 yacoB. PacTBOp OXJIaauiIN 10 KOMHATHOM
TEMIICPATYPbI U KOHUCHTPUPOBAJIXU TOA MOHWKCHHBIM JABJICHUCM. OcTaToOK OYUCTUIIH C
nomourpro OP-BIXKX (pH = 2) ¢ monydyeHneM 3aJaHHOTO MPOAYKTA B BUAe O€10ro TBEpIoro
semectsa. JKX-MC paccuntano mist Ci7H;s03NsF, [M+H]" m/z: 376, 1; naiineno 376,1. 'H
SMP (300 MI', JIMCO) & 13,67 (s, 1H), 8,41 (s, 1H), 8,24 (s, 1H), 7,06 (t, J = 8,2 I'y, 1H),
4,83 (s, 2H), 3,89 (s, 6H), 3,66 (s, 3H).

Hpumep 52
3-(2,6-nu¢drop-3,5-numeroxcudenni)-1,9-numernn-1,3,4,7-rerparugpo-2H-

nupaszonol[4',3':5,6lnupuno[4,3-dlnupumuaun-2-on
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Cmaous 1: 9-6pom-3-(2,6-0upmop-3,5-oumemorxcugpenun)-1-vemun-1,3,4,7-mempazuopo-2H-
nupazonol4',3':5,6] nupuoo(4,3-d] nupumuoun-2-on
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K pactBopy 3-(2,6-nudtop-3,5-numerokcudennn)-1-metun-1,3,4,7-rerparuapo-2H-
nupasono[4',3":5,6 lnupuno[4,3-d Jnupumunun-2-oHa (250,0 mr, 0,6661 mmons) B CH3CN (6,0
mut) ipu 0 °C mobasunu N-6pomcykunaumun (150 mr, 0,86 mmonp). CMech nepemMeInnBaii B
TeueHHe 2 4acoB, 3aTeM KOHIICHTPHUPOBAIH ITO]] TIOHIKEHHBIM NaByieHrneM. OCTaToOK OYHCTHIIH C
nomouipio kooHkH (MeOH/JIXM, 3%~30%), ¢ mony4yenuem npoaykra (300,0 mr, 99%) B Buzne

6enoro Teepaoro semectsa. XKX-MC paccunrano ans Ci7H;sBrOsNsF, [M+H]* m/z: 454.0;

HaiimeHo 454,1.
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Cmaous 2: 3-(2,6-ougpmop-3,5-oumemoxcugpenun)-1,9-oumemun-1,3,4,7-mempazuopo-2H-
nupazonol4',3':5,6] nupuoo4,3-d] nupumuoun-2-on

K pactBopy 9-6pom-3-(2,6-audtop-3,5-numerokcudenrn)- 1-merun-1,3,4,7-Terparuapo-
2H-nupazono[4',3":5,6mupuno[4,3-dJnupumuanun-2-ona (80,0 mr, 0,176 mmonb) B 1,4-nuokcane
(2,0 M) nobaswmnu [1,1'-6uc(audennndochuno)peppoueH|nuxnopnamiaguii (I1), komriekc ¢
auxjopmeranom (20,0 mr, 0,0245 mmons). K aTomy pactBopy nobasunu ZnMe, (0,50 mi, 2,0 M
pactBop B Toayoste, 1,0 mmonb). [Tonydennyro cmech Harpesasiu 1o 100 °C B Teuenue 1 yaca,
3areM pazdaBu MeOH u ounctunu ¢ nomourpro OP-BIXKX (pH 2). XKX-MC paccunrano nist
C1gH1503NsF, [M+H]* m/z: 390,1; naiineno 390,1. "H AIMP (300 MI', IMCO) & 8,22 (s, 1H),
7,03 (t,J =9,0 I'u, 1H), 4,78 (s, 2H), 3,88 (s, 6H), 3,55 (s, 3H), 2,67 ppm (s, 3H).

IIpumep 53
3-(2,6-nudrop-3,5-numeroxcudenn)-1-merui-2-okco-2,3,4,7-rerparuapo-1H-

nupasosiol[4',3":5,6lnupuno[4,3-d Inupumuaun-9-kapdoHuTpuI
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K pactBopy 9-6pom-3-(2,6-nudrop-3,5-numerokcudenun)- 1-merun-1,3,4,7-rerparuapo-

2H-nupazono[4',3":5,6mupuno[4,3-d Jnupumuaus-2-oxa (15,0 mr, 0,033 mmons) B IM® (1,0

mut) nobasuiu nuanu uuHka (12,0 mr, 0,099 mmons) u [1,1'-

ouc(nudennndochuno)beppoueH|auxnopnamiaauii (I1), komriekc ¢ auxaopmeranom (5,0 mr,

0,007 mmony). ITony4yennyto cmech HarpeBaiu 1o 180 °C B Treuenue 1 yaca, 3areM pazdaBuiIn

MeOH u ounctuu ¢ nomombro OP-BIXKX (pH 2). )KX-MC paccunrano mist C1sHisO3NgFa
[M+H]" m/z: 401,1; maiineno 401,1.

Ipumep 54
[3-(2,6-audTop-3,5-numeroxcudpennn)-1-merni-2-oxco-2,3,4,7-rerparuapo-1H-

nupaszonol[4',3":5,6nupuno[4,3-d Jnupumuaun-9-ualaneroHuTpui
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K cmecu (9.9-numerun-9H-kcanren-4,5-gumn)ouc(nudenundochuna) (3,3 mr, 0,0057
MMOJIb), Tpuc(nudeH3mmmaeHaueron )qunamuiaaus (0) (2,6 mr, 0,0029 mmons), 9-6pom-3-(2,6-
nudrop-3,5-numerokcudennn)- 1-merun-1,3,4,7-rerparunpo-2H-
nupasosno[4',3":5,6]mupuno[4,3-d[mupumuaun-2-ona (13,0 mr, 0,0286 mmonb) B N, M-
numetundopmamuze (1,0 mu, 13 Mmmons) noa armocdepoit azora 100aBUIN
(Tpumeruncunmi)auetoHutpui (12 mxi, 0,086 mmornb), 3atem qudopua uuHka (5,9 mr, 0,057
MMOJIb). Peakuinonnyto cmecs nepememnsanu npu 140 °C B redenue 4,5 4acos B
MHKPOBOJHOBBIX yciaoBusix. Cmech pazbasmin MeOH u ounctinu ¢ nomomsio OD@-BOXKX (pH
= 2) ¢ nony4yenueM nponaykra. JKX-MC paccuurano mis Ci9H;703NgF, [M+H]" m/z: 415,1;
Haiinero 415,1. "H SIMP (400 MI'w, JIMCO) & 13,82 (s, 1H), 8,26 (s, 1H), 7,04 (t,J = 8,1 I'y,
1H), 4,80 (s, 2H), 4,59 (s, 2H), 3,88 (s, 6H), 3,52 (s, 3H).

Ipumep 55
3-(2,6-nu¢drop-3,5-numeroxcudenmni)-1-merua-9-(1-mernanunepuaun-4-umn)-1,3,4,7-

Terparuapo-2H-nupa3zono[4',3":5,6lnupuno[4,3-d[nupumuaun-2-on
~
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JT0 coeanHeHMe Noaydnin u3 9-6pom-3-(2,6-nudrop-3,5-numerokcudenn)- 1-merun-
1,3.4,7-rerparunpo-2H-nupasono[4',3":5,6 mupuno[4,3-d Jnupumuaus-2-oxa u 1-metun-4-
(4,4,5,5-trerpameru- 1,3,2-nuokcadboponan-2-ui)-1,2,3,6-reTparuapo-nupuanHa, UCTOb3YsI
TaKue ke MPUeMbl, Kak onucansl as [pumepa 39, Cmaouu 7-8. OCTaTOK OYUCTHIIN C TOMOIIBIO

O®-BOXKX (pH 2) ¢ monyyeHuem npoaykTa B Buae Oenoro Teepaoro Bemectsa. XKX-MC
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paccuntano st Co3Ha7FaNgO; [M+H]* m/z: 473,2; naiineno 473,2.

Ipumep 56
3-(2,6-audrTop-3,5-numeroxcudpennn)-9-(2-ruapoxcuaTia)-1-merna-1,3,4,7-rerparuapo-

2H-nupa3zouno[4',3":5,6lnupuno[4,3-d Inupumuaun-2-on

~o
5
o N~ N7
F

=

Cwmecn 4,4,5,5-terpamerun-2-sunui- 1,3,2-nuokcadoponana (13,6 mr, 0,0881 Mmonb), 9-
Oopom-3-(2,6-mudrop-3,5-aumerokcudenun)- 1-merun-1,3,4,7-rerparunpo-2H-
nupasoso[4',3":5,6] mupuno[4,3-dnupumuaun-2-ouna (20,0 mr, 0,0440 mmons, [1,1'-
ouc(nudpennndocduno)peppoueH]|nuxnopnamraaus (II), komrekca ¢ AUXIOPMETaAHOM
(1:1) (5.4 mr, 0,0066 mmoub) 1 kapboHaTa kanus (18,0 mr, 0,13 mmounb) B 1,4-arokcane (0,80
mui, 10, mmonb) / Boze (0,20 mu, 11 mmonb) HarpeBanu npu 88 °C. Uepes 1,5 vaca peakuuio
noracuiy BofoH, skctparuposanu JIXM, seicymmnn Hax NaSO4 1 KOHLIEHTPUPOBAIH MO
TIOHIKEHHBIM JaBjIeHHeM. HeounmeHHyo cMech OUMCTHIIN KOJIOHOYHOH (uiam-
xpomarorpadueit (MeOH/JIXM, 3%~30%) ¢ nonyuenuem 3-(2,6-nudrop-3,5-
numetrokcudenmn)- 1-merun-9-sunmn-1,3,4,7-rerparuapo-2H-nupazono[4',3":5,6] nupuno[4,3-
d]mupumunme-2-oHa.

K pactBopy 3-(2,6-nudrop-3,5-numeroxkcudenun)- 1 -merun-9-sunmn-1,3,4,7-
terparuapo-2H-nmpazono[4',3":5,6 lnupuno[4,3-d jnupumunun-2-ona (17,0 mr, 0,036 Mmoib) B
TI'® (1,0 mu) nobasunu BH3-TT'® (0,40 mmons). ITony4eHHy0 cMech epeMenInBaiy Ipu
KOMHATHO TeMnepaType B TedeHune 12 yacos, 3areM ee noracwiu ¢ nomoupo NaOH (2 u,, 0,2
mit) 1 HxO; (0,2 mit). Cmecsk pasdasumn MeOH u ouncruiu ¢ nomompsio O@-BIXX (pH=2) ¢
NOJIy4eHHeM NPOayKTa B BHe Oenoro TBepaoro Bemectsa. JKX-MC paccuntaHo aist

C19H20F2N504 [M+H]+ m/z: 420,1; HaﬁHeHO 420,1.

Ipumep 57

3-(2,6-nudrop-3,5-numeroxcudenn)-1-3rua-1,3,4,7-rerparuapo-2H-
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nupaszonol[4',3':5,6]nupuno[4,3-dJnupumMugun-2-oH

~N
Bt
~o NTONTS
F /I\
N
\ 7’
N
N

DTO coeMHEHUEe MOMYYUIIH, IPUMEHSISI TAKUE JKe MTPUEMbI, Kak onucaHbl 1jist [Tpumepa
51. Ocratok ounctmiu ¢ nomoinsro O@-BIXX (pH 2) ¢ nonyuenunem nponykra B Buae 0enoro
tBepaoro BemecTsa. JKX-MC paccunrano ans CigHisO3NsF, [M+H]" m/z: 390,1; Haiineno
390,1. "H SIMP (300 MI'n, JIMCO) & 13,71 (s, 1H), 8,29 (s, 1H), 8,23 (s, 1H), 7,06 (t, J = 8,2
T'u, 1H), 4,83 (s, 2H), 4,19 (q, ] = 6,8 Ty, 2H), 3.89 (s, 6H), 1,32 (1, ] = 6,8 [', 3H).

IIpumep 58
3-(2,6-nudrop-3,5-numeroxcudenn)-1-2-ruapoxcmdTui)-1,3,4,7-rerparuapo-2H-

nupasono[4',3':5,6lnupuno[4,3-d | nupumugun-2-ox

~o
F
1 om
o N7 ONT
F A
| N
NS

N
N

9To COCAUHCHUE NTOJYINJINU, IPUMEHSAA TaAKUEC K€ ITPUCMBbI, KaK OINMUCAHbI AJIs1 HpI/IMepa
44. Ocrarok ounctuiu ¢ nomotupso OP-BIXKX (pH 2) ¢ monydyenuem npoaykra B Buae 6e1oro
tBepaoro semectsa. JKX-MC paccuntano ans CigHisO4NsF, [M+H]* m/z: 406,1; HaiineHo
406,1.

[Mpumep 59
3'-(2,6-audrop-3,5-numeroxcupenn)-1'-merni-4',7'-purnapocnupo[uukaonponan-1,9'-

nuppo.o[3',2':5,6lnupuno|4,3-d Jnupumugun]-2',8'(1'H,3'H)-nunon
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Cmaous 1. 3-(2,6-/{ucpmop-3,5-oumemoxcucpenun)-1-memun-7-{[ 2-
(mpumemuncunun)smoxcu] memun }-1,3,4,7-mempacuopo-2H-nupponof3',2':5,6] nupuoo[4,3-

d] nupumuoun-2-on

O/
Bt
~o N~ N7
F
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N~ N Si—

K pactBopy 3-(2,6-nudtop-3,5-numerokcudenun)- 1-metun-1,3,4,7-rerparuapo-2H-
nupposno[3',2":5,6]mupuno[4,3-d]mupumuaun-2-ona (0,10 r, 0,27 mmons) B IM® (0,8 M)
nobasunu rugpun Hatpust (60 macc. % nucnepcust B MuHepaibHoM Macie, 0,013 1, 0,32 Mmoib)
npu 0 °C u nepememnBany B TeueHue 20 MUHYT. 3aTeM 100aBUIN
(TpumeTuncunun)stokcumeruixyopun (0,057 mi, 0,32 MMOJb) U IepeMEIINBATIN PEAKLIMOHHYIO
cMmech B Tedenue 1 yaca mpu 0 °C. CMmech pazbaBuiiu STHIALETATOM, a 3aTeEM MTPOMBLIH BOIOM,
HACBILIEHHBIM COJIEBBIM PAacCTBOPOM, BbICYIIvin Haa NaxSO4 u koHIeHTpuposanu. [IponykT
BBIIEJIMITH C TTOMOLIBIO XpoMaTorpaduu, saoupys ot O 1o 40% EtOAc/CH,Cly. XKX-MC
paccuutano aist CogHs FoN4O4Si M+H) m/z: 505,2; naiineno 505,2.

Cmaous 2. 3-(2,6-0oughmop-3,5-oumemorcucghenun)-1-memun-7-{[ 2-
(mpumemuncunun)smoxcul memun }-3,4,7.9-mempacuopo-1H-nupponof3',2': 5,6 nupuoo[4,3-

d] nupumuoun-2.8-ouon
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Tpubpomun nupuanams (0,299 r, 0,841 mmons) nobasunu k cmecu 3-(2,6-nudrop-3,5-
auMeTokcudeHn)- 1 -metui-7-{[2-(Tpumeruncunin))3Tokcu |metuin § - 1,3,4,7-rerparuapo-2H-
nupposo[3',2":5,6 mupuno[4,3-d|nupumunus-2-oxa (0,12 r, 0,24 MMOJIB) B H30MPOIHIOBOM
ciupte (2 ma)/Boze (0,12 mi), a 3aTeM peakIMOHHYI0 cMech nepemernusaiu mnpu 50 °C B
TedeHune 2 yacoB. CMech OXJIaqMIN 10 KOMHATHOH TEMIEePaTyphl, a 3aTeM JOOABHIIN YKCYCHYIO
kucnoty (0,9 mn) u usk (0,157 1, 2,40 MMonp). Cmech nepeMenInBaiy B TeueHne O 4acos,
3aTeM OT(UIBTPOBAJIH, a PaCTBOPUTEND YAaIIN. OCTaTOK pazdaBUIN METUIIEHXJIOPUIOM, &
3aTeM MPOMbLTH HackleHHbIM pacTBopoM NaHCOs3, Bofol U HACKIIIEHHBIM COJIEBBIM
pactBopoMm. Opranndeckuii ¢jioi BeICymin Haa NaSOy, 3aTeM oTQUIBTPOBAIN U
KOHIIeHTpHpoBaiu. OCTaTOK OYMCTUIIM C TIOMOIIBIO Xpomatorpaduu, smoupys ot 0 1o S0%

EtOAc/CH,Cl,. XKX-MC paccuntano mist Co4H3 1 FoaN4OsSi (M+H)* m/z: 521,2; naiineno: 521,1.

Cmaous 3. 3'-(2,6-0ugpmop-3,5-oumemoxcuchenun)-1'-memun-4',7'-oucuopocnupol yuxionponan-

1,.9"-nuppono(3',2":5,6] nupuoo[4,3-d] nupumuoun]-2',8'(1'H,3'H)-ouon

A3OT mponyBaiu uepe3 pacTBop 3-(2,6-audrop-3,5-numerokcudennn)-1-metun-7-{[2-
(TpumeTuncumn )3ToKCH |MeTun }-3,4,7,9-rerparunpo- | H-muppomno[3',2":5,6 Jmupuno[ 4,3 -
d]mupumunus-2,8-auona (100,0 mr, 0,192 mmois) B JIM® (2,0 mi) B Teuerne 20 MUHYT, 3aTeM
nobasumu kapOoHat uesus (190 mr, 0,58 mmonp) u 1-6pom-2-xmopataH (48 mxi, 0,58 MMoIIb)
nox azorom. ITocne nepemeniBanus pyu KOMHATHOM TeMIepaType B TeU€HUE HOUH, CMECh
OT(UIBTPOBAIH, & 3aT€M YAAIIIN PACTBOPUTENH O] TIOHIKEHHBIM AaBieHneM. OCTaTok
pactBopuia B CH2Cl, (0,5 mun), a 3aTtem nobasunu TOK (0,8 M) u nepememnBaniu
PEaKLMOHHYIO CMech B TedeHne | yaca. PacTBopuTens ynanuig, a OCTaTOK PAaCTBOPHIIH B
MeTaHoJe (2 M), a 3ateM no0aBuiu dTuieHnuamuH (0,15 Mir) u nepemenInBaiu cMech pu

KOMHATHOM TeMIiepaTtype B TeueHue 2 4acoB. [IpoaykT ouncTuam ¢ nOMOLIbIO penapaTuBHON
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BDXX (pH 2). XKX-MC paccuurano aas CaoHioFaN4O4 (M+H)" m/z: 417,1; Haiineno: 417,1. '
AMP (500 MI'y, IMCO) 6 11,31 (s, 1H), 7,90 (s, 1H), 7,01 (t, J = 8,1 T'u, 1H), 4,59 (s, 2H),
3,87 (s, 6H), 3,14 (s, 3H), 1,92 — 1,87 (m, 2H), 1,49 — 1,43 (m, 2H).

IIpumep 60
7-(2,6-nu¢prop-3,5-numeroxcudenn)-3,6,7,9-rerparuapo-SH-nuppono|2,3-c]-2,7-

HAQPTHPHAHH-8-0H

O/
Fo
~o N
F 2
N

Cmaous 1. N-[(4-Xnop-1-{[ 2-(mpumemuncunun)omoxcu] memun }- 1H-nuppono2,3-b] nupuoun-5-

unmemun) -2,6-ougpmop-3,5-oumemoxcuanunun

O/
F
~o NH Cl
F p |
N \ /
N~ N Si—
\\ /\/

K pactsopy N-[(4-xnop-1H-nmuppono[2,3-b]nupuaun-5-un)merun]-2,6-nudrop-3,5-
numerokcuanunuHa (0,35 r, 0,99 mmons) B JIM® (3,0 mu1) nobdasuiu ruapun Hatpus (60 macc.
% nucnepcusi B MUHEpaJIbHOM Macie, 48 mr, 1,19 mmouns) ripu 0 °C. Cmech nepemernnsaiy B
TedeHue 20 MUHYT, 3aTeM 100aBUIN TPUMETHICHITIITOKCuMeTt-xopun (0,210 mi, 1,19
MMOJIb) U TIEPEMEIIHNBAIN PEAKLIMOHHYI0 cMech B TeueHue 1 yaca npu 0 °C. Cmechb pa3daBuiu
STUJIALIETATOM, & 3aTEM IIPOMBUINA BOAOW U HACBILEHHBIM COJIEBBIM pacTBOpoM. OpraHndeckuit
cyoit Beicymiin Haa NaSOy4 u koHIeHTpupoBain. OCTaTOK BBIACTIIIIN C IIOMOLIBIO
xpomarorpadum, snmoupys ot 0 no 10% EtOAc/CH,Cl,. XKX-MC paccuutano ans
C2HaoCIF,N30381 (M+H)" m/z: 484,2; Haiineno: 484.,2.
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Cmaous 2. T-(2,6-0ougpmop-3,5-oumemorcughenun)-3-{[ 2-(mpumemuncunun)smoxcu) memuun }-

3,6,7.9-mempacuopo-8H-nuppono[2,3-c] -2, 7-napmupuoun-8-on

O/
Fo
~o N
F % |
N \S'/
\\ /\/ I~

[Tonydenue sTuamanonata kanus: B 100 M IByXropiyro KpyrJIOHOHHYIO KOOy
3arpy3mia quaTuiMaitonar (22,0 mmons), Bony (20,5 mmons) u ataHon (20 min), a 3aTeM
peakunoHHy!0 cMech nepemernnsaiu npu 40 °C. o karuisam nodasunu pacTBop mpem-
OyTokcuna kanus (2,24 t, 20,0 mmosb) B 3Tanosne (20 mi) 3a 30 munyT. [Tocie 3aBepiueHus
nobaBNeHNs peakMOHHYIO cMech repemMernnBany npu 40 °C 1o pacxooBaHUs HCXOAHOTO
MaTepuaja. PeaklIMOHHYI0 CMeCh KOHIIEHTPUPOBAJIH, 3aTeM AJ00aBUIIN TUATHUIIOBBIN 3¢up (20
mi). [Tony4eHHOe TBepIOE BeECTBO COOpau punbTpanuel, mociaeaoBaTeIbHO MPOMbBLIH
cMmechio 1:1 ausTunoBoro a¢upa 1 3TaHONA, 3aTeM AUSTHIOBBIM 3dupoM. TBepaoe BemecTBo
BBICYIIWJIH C TIOJYYEHHEM KaJTUeBON COJIH.

Cwmech N-[(4-xm0p-1-{[2-(TpumeTuncummn)atokcu |meru § - |H-muppono[2,3-b|nupunun-
S-unm)merun|-2,6-nudrop-3,5-aumerokcuanmnuna (200,0 mr, 0,4132 MMOIIb), STHIIMAJIOHATA
kamust (140 mr, 0,83 mmonb), muiukinorekcui(2',6'- qunzonponokcubudenmi-2-un)dochuna (5,8
mr, 0,012 mmoub) 1 numepa m-autminaiiaaus xjaopuna (14 mr, 0,037 MMOJb) B ME3UTHIIEHE
(2,0 muT) BakyyMHPOBAJIM ¥ TIOBTOPHO 3aMOJHIIIN a30TOM 3 pasa. PeakinoHHyo cmech
nepememmmaiu npu 160 °C B Teuenure Hour. CMeECh OXJIIAIIN 10 KOMHATHOM TEMIIEPATYPHI U
OT(GUIBTPOBAIH, 3aTEM ITPOMBUIN 3THUIaLeTaTOM. PUIbTpaT KOHLEeHTpupoBanu. OCTaTok
ourcTiin xpomarorpadueit, smoupys ot 0 1o 40% EtOAc/CH,Cl,. dKX-MC paccunrano ais
C24H30F2N304Si (M+H)+ m/z: 490,2; HaflL[eHOI 490,2.

Cmaous 3. 7-(2,6-ougpmop-3.5-oumemoxcupenun)-3,6,7,9-mempazuopo-8H-nuppono[2,3-c] -
2, 7-nagpmupuoun-8-on
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TpudTtopyxcycnyro kucnory (1,0 mur) nodasunu k pacteopy 7-(2,6-nudrop-3,5-
aumetokcudpermn)-3-{ [2-(TpUMeTHICHINIT)3TOKCH |MeTH § -3,6,7,.9-Terparuapo-8H-
nuppodo|2,3-c]-2,7-napTupuann-§-ona (60,0 mr, 0,122 mmons) B Mmetunenxiopune (1,0 mo).
Cwmech nepemMemuBaiy pu KOMHATHOH TeMIepaType B TeUeHHe 2 4acoB, 3aTeM
KoHIeHTpHupoBau. OctaTok pactBopmim B Meranosie (1,0 min), 3aTem 100aBUIM STHIIEHIHAMUH
(0,2 min). Cmech mepeMennBaiy Mpy KOMHATHOH TeMIiepaType B TeueHre Houu. [Iponykt
ourctunu npenaparusHoii BOXKX (pH 2). XKX-MC paccuurano ans CigHgFaN3O3 (M+H)™ m/z:
360,1; HaiigeHo: 360,2. "H SIMP (500 MI'n, JIMCO) & 11,77 (s, 1H), 8,17 (s, 1H), 7,53 — 7,48
(m, 1H), 7,05 (t, ] = 8,2 T'y, 1H), 6,64 — 6,60 (m, 1H), 4,90 (s, 2H), 4,06 (s, 2H), 3.89 (s, 6H).

IIpumep 61
7-(2,6-nu¢prop-3,5-numeroxcudenmni)-9-meruna-3,6,7,9-rerparuapo-8H-

umuaaszol4',5':5,6lnupuno[4,3-d Jnupumuaun-8-on
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Cmaous 1: 6-6pom-T7-xnop-3-{[2-(mpumemuncunun)smoxcu] memun }-3Humuoazof4,5-

b] nupuoun
Cl
Br N |
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K pactBopy 6-6pom-7-xnop-3H-umunazol4,5-b]mupuauna (560 mr, 2,4 MMob,
PharmaBlock Inc., kat. Ne PB02862) B N,N-numermndopmamune (10 mi) yactssmu nodasiim
runpun Hatpus (60% nucnepcust NaH B MunepansHoM Macite, 125 wmr, 3,13 mmons) npu 0 °C.
[Monyuennyto cmech nepemernusany npu 0 °C B Tedenue 30 munyT. 3arem nobasuiu [B-
(TpumeTncrmn)aTokcH |MeTxsopun (0,51 mit, 2,89 MMOIIb) U TepeMeInnBaIy PeaKHOHHYIO
cMech B TedeHre 2 yacos npu 0 °C. Peakiio Moracuiii HaChIEHHBIM BOJHBIM PACTBOPOM

NH4Cl, 3aTem akcrparuposanu stianeratoM. OpraHn4eckuii CJol MPOMBLIH BOJIOH,
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HACBILIEHHBIM COJIEBBIM PaCTBOPOM, 3aTeM BbICYIIHIH Hag NaxSO4 U KOHLEHTPUPOBAJIH.
OcraTok ounctuinm xpomarorpadueil Ha cuIMKareneBol KoJIoHke, smoupys ot 0 1o 10%
EtOAc/IXM, ¢ nonyueHueM 3anaHHOro npoaykra (615 mr, 70%) B BUze *KenToro
MacysiHucToro semmectsa. JKX-MC paccunrano ans CoHgBrCIN;OSi [M+H]* m/z: 362.0;

HalneHo: 362,0.

Cmaous 2: T-xnop-3-{[ 2-(mpumemuncunun)smoxcu] memun }-6-eunun-3H-umuoaso[4,5-
b] nupuoun
|
= | XN
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PactBop 6-0pom-7-xmop-3-{[2-(Tpumerrncuiann)3Tokcu | Metun } - 3H-umunaszo[4,5-

b]mupununa (615 mr, 1,70 Mmons), 4-meTun-2,6-1uokco-8-

BunmiteTparunpol 1,3,2Jokcazadopono[2,3-b][1,3,2]okcazabopon-4-us-8-yuna (326 mr, 1,78
MMOJIb), KapOoHata kanus (470 mr, 3,4 MMosib) u Ouc(au-Tper-oyTun(4-
numetunamuHodenmn)pochun)auxiaopnamianaus (1) (Aldrich, kar. Ne 678740; 36 mr, 0,05
MMoJib) B 1,4-nuokcane (9 mut, 100 mmons) 1 Boge (1 mi, 60 MMOJTB) BaKyyMHPOBAIIH, 3aTEM
3aMOJIHAJIM a30TOM TpH pasa. [lomyuennyro cmech Harpesanu 10 95 °C u nepeMermnBaig B
TeueHue 5 yacos, B 310 Bpems JKX-MC nokaszan, 4yTo peakuus 3aBepiuieHa. CMech OXJIAIWIN 10
KOMHATHOI TemniepaTypsl, pazdasuin EtOAc, 3aTeM MpOMbLIH BOAOW U HACKIIIEHHBIM COJIEBBIM
pactBopom. Opranuueckuii cyioit Beicymmin Haa NaxSO4 u koHueHTpupoBain. OcTtaTok
OYUCTHIIN XpoMaTorpadueli Ha cunukareneBoi kononke, monpys ot 0 mo 10% EtOAc/IXM, ¢
HOJy4eHHEeM 3aTJaHHOTO TpoaykTa (454 mr, 86%) B BHIE JKENITOrO MACISTHUCTOTO BELIECTBA.

KX-MC paccunrano ans C4H, CIN3OSi [M+H]" m/z: 310, 1; Haiineno: 310,0.

Cmaous 3: T-xnop-3-{[ 2-(mpumemuncunun)smoxcu] memun }-3H-umuoaso[4,5-b] nupuoun-6-

Kapoanvoe2uo
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K pacrBopy 7-xnop-3-{[2-(Tpumeruncunuin)sTokcu | merun }-6-suani-3H-umunazol4,5-
b]nupununa (454 mr, 1,46 mmosb) B mpem-Oytunosom criupre (10 mu1, 100 mmonb) u Boge (2
w1, 100 mMons) modasuian N-merunmopdonuna N-okcua (257 mr, 2,20 MMOJIb), 3aTeM
terpaokcun ocmus (4 macc. % B Boze, 0,46 mu, 0,073 Mmoub). PeakumoHHY10 CMeCh
NepEeMEIIUBAJIN P KOMHATHOM TEMIIEPaType B TEUEHUE HOYH. 3aTeM CMeCh pa30aBIId BOIOH U
skcrparuposaiu EtOAc. Opraanyeckuii Cioil MpOMBLUTH HACBIIIEHHBIM COJIEBBIM PaCTBOPOM,
3areM BbICyInian Hag NaySOy4 v koHUeHTpupoBain. OCTaTOK pacTBOPUIIH B TeTparuapodypaHe
(11 mn, 140 mi) u Boze (5,5 mia, 3,0E2 mmods), 3atem oxnaamnu 1o 0 °C. K stomy pactBopy
nobasunu nepuonat Hatpus (940 mr, 4,4 MMoIIb) U yKCYCHYIO Kucioty (21 Mk, 0,37 MMonb).
ITocne nepememuBanus npu 0 °C B TedeHHe 2 4acOB, PEAKIIMOHHYIO CMeCh pa30aBHIIN BOAOMH,
3atem skcTparupoBaiu EtOAc. Opranndeckuii CJIoi MPOMBLUIA HACBIIIEHHBIM COJIEBBIM
pacTBOpoM, 3aTeM BeICyruid Haa Na,SO4 u koHUeHTpupoBaiau. OCTaTOK OUUCTUITH
xpomarorpadueii Ha cunukareneBoit kosnonke, amoupyst ot 0 1o 20% EtOAc/AXM, ¢
noJiydeHreM 3agaHHoro npoaykra (290 mr, 63%) B Buge Genoro Teepaoro Berectsa. JKX-MC

paccuutano ans C3HoCIN;O,Si [M+H]* m/z: 312,1; naiineno: 312,0.

Cmaous 4: T-(memunamuno)-3H-umuoazo[4,5-b] nupuoun-6-xapbanvoeeuo

?HN/
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K pactBopy 7-x5op-3-{[2-(TpumeTuncumi )3Tokcu [ metun } -3H-umunaszo[4,5-
b]mupunun-6-kapbanpnernna (225 mr, 0,722 MMoIb) B 2-MeTOKCHITaHONE (2 MiT) 100aBHIH
metunamuH (33 macc. % B EtOH, 2 M1, 16 Mmonb). Cmech nepemenusainu npu 110 °C B
3aKpBITOH MpoOHpKe B TedeHne Houu. CMech KOHIIEHTPUPOBAIIH, & OCTATOK pacTBOpwN B 10 Mt
0,5 u. HCl u nepememuBanu npu KOMHaTHOH TeMmieparype B Tederue 1 yaca. Cmech
HEeWTPaJM30BaIN HACKILIEHHBIM BOAHBIM pacTBopoM NaHCOs;. I[TonyuenHblIit Oemnblii ocanok
cobpanu punpTpanueii, 3aTeM BbICY IIHJIH.

ITony4yeHHoOe BbIlIe TBEpAOE BelecTBO pacTopuiu B 3 M JIXM u nobasunu 3 ma TOK.
ITonyueHHBI NPO3paUHBI PaCTBOP NEPEMEIINBAIN TP KOMHATHON TeMIlepaType B TeueHue |
yaca. PeakIIMOHHYIO CMeCh KOHLIEHTPHPOBAIIH, 3aT€M BBICYIINIIH in vacuo. HeounieHHbIH

NPONYKT MPUMEHHIIH Ha cienyromei Ctanuu 6e3 nononHutensHoi ounctku. XKX-MC
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paccuutano anst CsHoN,O [M+H]* m/z: 177,1; naiineno: 177,1.

Cmaous 5: 6-{[(2,6-0ugpmop-3,5-oumemorxcughenun)amunol memun }-N-memun-3H-umuoazof4,5-

b nupuoun-T-amun

e
F
(l) NH HN™
F

N
| LD
N
N° 4

Cwmech 7-(metunamuno)-3H-umunaszo[4,5-b Jnupunmnn-6-kapdansaeruaa (100 mr, 0,6
MMOIb), 2,6-nudrop-3,5-numerokcuanninga (160 mr, 0,85 mmons) u D-(+)-10-
kamdopcynbhoHoBoi kucIoTe (40 Mr, 0,2 Mmmounb) B Tonyose (20 mi, 200 MMOIIb) HarpeBasu 10
nederManuy ¢ a3e0TPOIHBIM YAAJIEHHEM BOABI ¢ MOMoILIbio Hacanku JJura-Crapka. Cmech
NEPEroHsUIN B TeUeHue 24 4acoB, 3aTeM OXJIaJAWJIU A0 KOMHATHOM TeMIIepaTypel U
KOHLeHTpupoBaiayu. OcTaTok pacTBOpHIH B TeTparunpodypane (15 miu, 180 Mmonp) u oxnaauimu
no 0 °C, 3aTem yacTsiMu 10OABWIIN TeTparuapoamroMuHaT Jutus (75 mr, 2,0 MMOIB).
Peakunonnyto cmech Harpesanu 10 45 °C u nepeMerinsany B TedeHue 1 gaca. Peaxiuto
noracunu nodasnerrem 0,1 mu Boabl, 3atem 0,1 mi 15% pactBopa NaOH, 3atem 0,3 mut BOIBL.
Cwmechb nepememuBany B TeueHne 10 MuHyT, 3atemM otdunbTpoBamn Ounsrpar
KOHLIEHTPUPOBAJIY, & OCTATOK OYUCTUIIM C IIOMOLIBIO KOJOHKH, 3roupyst ot 0 no 10%
MeOH/IXM, ¢ nony4eHueM 3aganHoro nponykra (155 mr, 80%) B Buze KeATOro TBEPAOTO

BewtectBa. KX-MC paccuutano mist CieH sFoNsO» [M+H]" m/z: 350,1; Haitneno: 350,0.

Cmaous 6: 7-(2,6-0ugpmop-3,5-oumemorcugpenun)-9-memun-3,6,7,9-mempacudpo-8H-
umuoazof4',5'":5,6] nupuoo[4,3-d] nupumuoun-8-on

K pactBopy 6-{[(2,6-audTop-3,5-numetokcudenun)amuno [metun } -Nmetun-3H-
umunasol4,5-b]nupunun-7-amuna (155 mr, 0,44 mmons) B Terparuapodypane (5 mi, 60 MMoIb)
nobasuiu TpudTHiaamuH (0,31 M, 2,2 MMoib), 3aTeM TpudocreH (140 mr, 0,49 MMoIb).
ITony4eHHYI0 KENTYI0 CYCIIeH3UIO NIepeMeLINBalIl IPH KOMHATHOI TeMneparype B TeueHue |
qaca, 3aTeM 1o6asunu S M 1 H. BogHoro pactsopa NaOH. Ilocne nepemernnBanus npu

KOMHATHOH Temreparype B TeueHrne 30 MUHYT, cMech pazdaBmim EtOAc. Opranndeckuii crnoi
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IPOMBUTH BOAOH, HACHIIEHHBIM COJIEBBIM PACTBOPOM, 3aTeM BBICYIIHIH HaX NaxSO4 u
koHUeHTpuposanu. Ocratok pactsopuiu B MeOH u ouncrunu npenaparusnoit BOXXX (pH 2,
ACN/Bona) ¢ mojydeHueM 3aIJaHHOTO MTPOAYKTa B Buae Oeoro TBepaoro Bemectsa. XKX-MC
paccuutano anst C7H;¢F,NsO3 [M+H]" m/z: 376,1; naiineno: 376,1. 'H aMmp (500 MTI'w,
JAMCO) 6 8,41 (s, 1H), 8,10 (s, 1H), 7,05 (t, ] = 8,2 ', 1H), 4,83 (s, 2H), 3,89 (s, 6H), 3,85 (s,
3H).

Ipumep 62
3-(2,6-nu¢prop-3,5-numeroxcudenn)-4,7-nrurugponupaszonol4',3':5,6jnupunol 3,4-
e][1,3]lokcazun-2(3H)-on
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Cmaous 1: 4-xnop-5-(xnopmemun)-1-(4-memoxcudensun)-1H-nupazonol 3,4-b] nupuoun

7 N
Cl | N
\ 7
N \
PMB

K nepemerianHomMy pactBopy [4-xjop-1-(4-meTokcubdensun)-1H-nupazono| 3,4-
b]mupuaun-5-un]meranona (2,70 r, 8,9 mmons) (Lakestar Tech: cepust Ne 123-017-22) B
metmnenxjopuzae (30 mi, S00 Mmosb) nocaenoarenbHO 1o0aBm N,N-TUH30MPONUIS TUIIAMUH
(3,10 mi, 17,8 mmonb) 1 MeTarcynbdonmtxaopun (820 Mk, 11 mmouns) mpu 0 °C. Yepes 15
MHHYT PEAKLIHOHHYIO CMECh Harpesy 10 KOMHATHOH TemriepaTypsl. Eie uepes 2 yaca peaxiuto
MIOTacHJIN HachIeHHBIM BOHBIM pacTBopoM NaHCOs3, 3aTem skcTparuposaiu
metmieHxynopunoM. OObeAHEHHBIE OpraHnYecKkue 1o Beicymn Hax MgSQOy, a 3atem

KoHIeHTpupoBanu. OcraTok (2,50 r) HCNOMB30BAIM HETIOCPEACTBEHHO Ha cienyromeii Ctaaun
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6e3 nononnuTenbHol ounctku. JXX-MC paccunrano ans CisH4ClLN3;O (M+H)™: m/z = 322,1;
Haiineno: 322,1.

Cmaous 2: N-{[4-xn0p-1-(4-memoxcubensun)-1H-nupasonol 3,4-b] nupuoun-5-un) memun}-2,6-

ougpmop-3,5-0umemoKCuanuIuH

I=
pzd

[Tepememannyto cycnensuto 2,6-nudrop-3,5-numerokcuanmnuta (0,88 r, 4,6 MMoIb) U
4-x10p-5-(xnopmetun)- 1-(4-metokcudensmi)- | H-mupazoso[ 3,4-bnupununa (1,00 r, 3,10
MMoJib) B N,N-nuuzonponunstuiamune (15 mir) Harpesanu go 90 °C. Uepes 8 yacos jeryuue
BEIIECTBA YAAJWIIN IO/ TOHMKEHHBIM JJaBJICHHEM, & OCTATOK OYHCTIIIN Ha (JIBII-KOJIIOHKE
(amroupyst 0-45% EtOAc B rekcanax) ¢ mojiydeHHeM 3aJaHHOTO MPOAYKTa B BHE Oeoro
tBepaoro Bemectsa (1,02 1, 71%). XKX-MC paccuurano anst CozHyClIFoN4O3 (M+H)': m/z =
475,1; Hatineno: 475,1.

Cmaous 3: N-{[4-(anrunokcu)-1-(4-memoxcubdensun)-1H-nupazonol 3,4-b] nupuoun-5-

un)memun }-2,6-0ugpmop-3,5-oumemorcuanunun
~o f
F
0
~ O/< I H /\(ﬁ:\\N

F N ’

N~ N
PMB

K nepememanaomy pacropy 2-npornes-1-ona (43 Mk, 0,63 mmonb) B N,N-
numerundopmamune (9 mi, 100 mmons) nobasuimu runpun Hatpus (60 macc. % B MUHEPAJIbHOM
maciie, 34 mr, 0,84 mmons) npu 0 °C. Uepes 15 munyt nobasunu N-{[4-xm0p-1-(4-
metokcuoensmun)- 1 H-nupasono[ 3,4-b]nupuans-5-un|merun } -2,6- nudrop-3,5-

numeTokcuanmiiH (200 mr, 0,4 MMOJIB), a MONy4YeHHYI0 cMech HarpeBasu a0 100 °C. ITocie
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nepemernusanus npu 100 °C B reuerne 30 MUHYT, peaKLIMOHHYIO CMECh OXJIAIUIIH 110
KOMHATHOH TeMIIepaTyprl U MOraCHIIN HachIeHHbIM BOIHBIM pacTBopoM NH4Cl, 3atem
SKCTparupoBanu MeTuieHxjaopuaoM. O0beaHEeHHbIE OpraHUUeCKUe CIIOM BbICYIIMIIN HaJ
MgSO,, a 3atem koHuenTpupoBanu. Ocratok (0,2 r, 96%) UCHONB30BaU HEMOCPEICTBEHHO Ha
cnenyroueit Craguu 6e3 nonoaauTensHol ouncTku. XKXX-MC paccuntano mns CosHorFaN4Oy
(M+H)": m/z = 497,2; Haiineno: 497,1

Cmaous 4: xnopaneuopuo {[4-(arnunoxcu)-1-(4-memoxcuodensun)-1H-nupaszonol 3,4-b] nupuoun-

S-un]memun }(2,6-oucpmop-3,5-oumemoxcughenun)kapoamunoeoil Kuciomoi

~N
F ANF
YOO
\ 7’
FCl (0] N \
PMB

K nepememannomy pactBopy N-{[4-(anmunokcu)-1-(4-meTokcubensmn)- 1H-
nupasonol3,4-bnupunun-5-wn]merun }-2,6- mudrop-3,5-numerokcuanmwinaa (150 mr, 0,30
mMoutb) B TT'® (6 mi1) mocnenoBaTeabHO qo0aBm TpusTUiIaMuH (84,2 Mk, 0,604 MMonb) 1
tpudocren (134 mr, 0,453 MMoIIb) pu KOMHATHO# TeMmiepaType. Uepes 3 yaca peakiHOHHYIO
CMECh MMOTAaCHJIM HACBILIEHHBIM BOAHBIM pacTBopoM NH,Cl, 3aTem skcTparupoBaiu
meTuneHxjopunom. O0beTMHEHHbIE OpraHUYeCKUe CIOH BhICyLIIn Hax MgSQOy, a 3atem
koHueHTpupoBaitu. Ocrarok (0,16 r, 95%) ucnoap30Bail HEMOCPENCTBEHHO Ha CIEAYIOIIEH
Craguu 6e3 nononautenbHoi ounctku. JKX-MC paccuntano ast Co7HasCIFaN4Os (M+H)': m/z

= 559,2; Hatineno: 559,2.

Cmaous 5: 3-(2,6-ougpmop-3,5-oumemorcupenun)-4,7-oucuoponupazono(4',3": 5,6 nupuoo/3,4-
el 1.3]oxcazun-2(3H)-on
K nepemernanHoMy pacTBOPY HEOUHMINEHHOTO XJIopaHruapuna {[4-(ammnokcu)-1-(4-

metokcnoensmn)- 1 H-nmupasono[ 3,4-b]nupuans-5-un|merwn } (2,6-iudTop-3,5-
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nuMeTokcud e )kapdamuaoBoi kuciotsl (0,16 r, 0,287 mmons) B TI'® (0,5 mu) / 1-
npomnanode (3 mi, 40 Mmoinb) nobaBunu TpUruapar xjaopuna poaus (7,95 mr, 0,0302 mmonb).
3arem cmech Harpesanu 110 90 °C. Uepes 2 yaca peakiMi0 MOracHIN HACHIIICHHBIM BOJIHBIM
pactBopoM NH4Cl, 3atem skcTparupoBanu MetuiaeHxIopuaoM. OObeqiHEHHbIE OpraHUYeCKHe
ciou Beicyunnu Hag MgSOy, a 3aTeM KoHLeHTpHpoBain. OCTaTOK PacTBOPHIIM B
TpudTOopyKcycHol kucnote (2 mi1, 20 MmoJib) U HarpeBanu 10 75 °C B TeyeHue 1 yaca. 3atem
yJIUIIH JIETYYHEe BELIECTBa MO/ MOHMKEHHBIM JaBJICHHEM, a 0cTaToK ourcTuiim Ha OP-BIXKX
(xomonka XBridge C18, amoupyst rpaiue€HTOM alleTOHUTPHIIA B Bone, coaepxkamum 0,05%
T®K, co ckopocTbio moToka 60 MII/MHH.) ¢ TOJTy4eHHeM 3a1aHHoro npoaykra (50 mr, 46%) B
Buzie ero TOK comu. XKX-MC paccunrano mis Ci6H 3FoN4Oq (M+H)': m/z = 363,1; Haiineno:
363,1; 'H SIMP (500 MI', IMCO-dg): & 8,41(s, 1 H), 8,26 (s, 1 H), 7,14 (t, ] = 10,0 T'y, 1 H),
4,99 (s, 2 H), 3,92 (s, 6 H) ppm.

IIpumep 63
3-(2-xa0p-6-¢drop-3,5-1umeroxcupenn)-1-rni-3,4,7,9-rerparnapo-1H-

nuppogo[3',2":5,6lnupuno[4,3-d jnupumuaun-2,8-nuon

o
A
0 NN
Cl SN
| 0
N
NH
Cmaous 1: N-(2-pmop-3,5-0oumemorcupenun)ayemamuo
-

T

Lo

K pactBopy N-(3,5-numerokcudenun)aneramuna (14,8 r, 75,8 MMOJIb) B aLlETOHUTPUIIE
(200 mut) mobaBunu 1-(xnopmerui)-4-prop-1,4-nruazonnadbunmkio[2.2.2]okrana

nurerpadropoopar (Alfa Aesar, kat. Ne L17003: 29 r, 81 mmons). [TonyueHHYO CyCIIEH3HUIO
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nepeMeIInBajIy P KOMHATHON TeMITepaType B TeUEHHE HOYH, 3aTeM KOHLEHTPUPOBAJIH MO
NOHI>KEHHBIM AaBneHneM. Octatok pactsopuiu B atunanerate (AcOELt), 3areM npoMbuin
HaChILEHHBIM BOAHBIM pacTBOpoM NaHCO;3; 1 HachIIIEHHBIM COJIEBBIM PaCTBOPOM.
Opranunueckuii cyoit Bricyin Hag Na,SOy, 3aTeM OTQUIBTPOBAIH U KOHLIEHTPUPOBAJIH.
Ocrarok ounctuiu xpomarorpadueii, smoupys oT 0 1o 50% AcOEt B rekcaHax, ¢ MOJIy4eHUEM
3aganHoro npoaykta (7,8 r, 48%). YKX-MC paccuutano ans CioHisFNO; (M+H)* m/z: 214,1;

HaiimeHo 214.0.

Cmaous 2: N-(2-xn0p-6-¢pmop-3,5-oumemoxcupenun)ayemamuo

K pactopy N-(2-¢prop-3,5-numerokcudennn)aneramuna (3,50 r, 16,4 Mmosnb) B
aneroHuTpuie (40 mi) mo karwsiM pobasuim cynbgyprrxiopua (1,3 mi, 16 mmons) pu 0 °C.
[TonyueHHBIH JKeNThIi PACTBOP HAIPEBAIN 10 KOMHATHON TEMIIEPATyphl M MEPEMEIINBAIH B
TeueHre 30 MUHYT. 3aTeM PEaKLHIO TOrachii, 00aBIIsAA MO KAIUIM HACHIIEHHBIH PacTBOP
NaHCOs3 (25 min). Ocanok cobpanu ¢puiabTpaieii, 3aTeM NpOMbLIA BOIOH 1 BBICYILIMIIH C
nojiydeHneM 3aganHoro npoaykra (3,0 r, 77%). XKX-MC paccuurano ans CioHi,CIFNO3
(M+H)* m/z: 248,0; Haiineno 248,0.

Cmaous 3: 2-xnop-6-¢hmop-3,5-Oumemoxcuanunun

-
Cl
? NH,
F
K pactBopy N-(2-xn0p-6-drop-3,5-numerokcudennn)aueramuna (3,0 r, 12 Mmmosb) B

staHoje (120 mi) nobasmnu 2,0 M rugpokcun kanus B Boae (60 mi). [TomydeHHbIi pacTBOp
HarpeBaiu ¢ aedierMaTopoM B T€UEHHE HOUH, 3aTeM OXJIaUJIHN O KOMHATHOMN TeMIEpaTyphl U
KOHLIEHTPUPOBAJIH ISl yaaneHus staHomna. Ocanok cobpanu puinbrpanue, 3aTeM NpoMbUIH
BOJIOW M FeKCaHAMH, 3aTeM BBICYLIIIIN ¢ nojiydeHueM nponykra (1,44 r, 58%). XKX-MC

paccuurtano s CsHigCIFNO, (M+H)" m/z: 206,0; naiineno 206,1.
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Cmaous 4: 5-{[ (2-xn0p-6-¢pmop-3,5-0oumemoxcughenun)amuno) memun }-N-smun-1H-

nuppono[2,3-blnupuoun-4-amun

O/
F
0 NH HNT
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N N

Cwmech 4-(atnnamuno)- 1 H-mupposno[2,3-bmupunun-5-kapbansaeruna (Ipumep 49,
Cmaous 1: 1,6 r, 8,3 Mmmounb), 2-x510p-6-¢Top-3,5-numerokcuanmmHa (1,7 r, 8,3 MMounb) u
[(1S)-7,7-mumeTrn-2-okcobumukio[2.2. 1 rent- 1 -uin|merancynbdonoBoii kucnotsl (Aldrich, kar.
Ne 21360: 0,6 T, 2 mmozb) B Tomyoute (200 mii, 2000 MMoIb) HarpeBau 10 AeduerMarnuu ¢
a3€0TPOIHBIM yJAJeHUEM BOJbI ¢ IpUMeHeHneM Hacaaku Jluna-Crapka B TeueHue 4 nHe.
PeakiinoHHy10 cMech OXJIaAWIN A0 KOMHATHOM TeMIepaTypbl U KOHLEHTpUpoBaian. OcTaTok
pacTBopmiH B Terparuapodypane (40 mi), a 3aTeM 1o KaruisiM JOOaBHIIN TETParuApOATIOMUHAT
nurust (0,78 1, 21 Mmoib). Cmech nepemeniusany npu 50 °C B TeyeHue 3 4acos, 3aTeM
OXJIAAWIIH 10 KOMHATHOM Temrepatypsl. Peakiuro moracuimu nobasnernnem sozsl (0,8 mir), 15%
BonHoro pactsopa NaOH (0,8 mu), 3arem BoabI (2,4 mut). Cmech OTQHIBTPOBAIH U TIPOMBLIH
TI'®. ®unbTpaT KOHIEHTPUPOBAIH, & OCTATOK OYMCTUIIM XpomaTorpadueii, snoupys ot 0 10
5% MeOH B CH,Cl,, ¢ nonydenuem 3agannoro npoaykra (1,1 r, 35%). XKX-MC paccuurano
nist CgHp CIFN4O> (M+H)™ m/z: 379, 1; naiineno 379,1.

Cmaous 5: 3-(2-xnop-6-¢pmop-3,5-oumemorcugpenun)-1-smun-1,3,4,7-mempacuopo-2H-
nuppoio|3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on

B
o

N

N"H

K cmecu 5-{[(2-xnop-6-dTop-3,5-numerokcudennsn)amuno [merui }-N->Tu- 1 H-
nuppodo|2,3-b Jnupunun-4-amuna (1,55 r, 4,09 mmons) B Terparuapodypane (30 mu) npu 0 °C

nobasunu TprdTHIaMuH (2,8 mut, 20 MMoIb), 3aTeM pactBop Tpudocrena (1,8 mi, 6,1 MMoIb) B
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terparunpodypane (8 mi). [TonyueHHyO CMeCh TiepeMelnBaIu P KOMHATHOH TeMIepaType B
TedeHue 3 4acoB, 3aTeM oxyaauiu 10 0 °C, a 3arem mennenHo nodasunu 1,0 M ruapokcun
Hatpus B Boae (30 mu). [Tocne nepemernnBanus mpu KOMHATHOH TeMIIEpaType B TEUEHUE HOYH,
peakuroHHYI0 cMech 3aTeM skcTparuposaiiu CH,Cly. Opranndeckuit Cioi mpoMbLTn
HACBIIIEHHBIM COJIEBBIM PaCTBOPOM, 3aTeM BbICYIIHIN Hag NaxSO4 M KOHLEHTPUPOBAJIH.
Ocrarok ounctuiu xpomMarorpadueii, smoupys ot 0 10 5% MeOH B CHxCl,, ¢ nony4yenuem
3aganHoro npoaykta (1,1 r, 66%). YKX-MC paccuurtano ans CioHioCIFN4O3 (M+H)" m/z:
405,1; natinero: 405,1.

Cmaous 6: 3-(2-xnop-6-¢pmop-3,5-oumemorcugpenun)-1-smun-3.4,7.9-mempacuopo-1H-
nupponol 3',2":5,6] nupuool 4,3-d] nupumuoun-2,8-ouon

K cmecu 3-(2-xnop-6-¢prop-3,5-numerokcudenmn)-1-stun-1,3,4,7-terparuapo-2H-
nuppodio[3',2":5,6lmupuno[4,3-d jmupumunus-2-ona (1,14 r, 2,82 MMOJIb) B H30NPONHIOBOM
crimpre (10 mu1, 100 mmoutw) u Boze (0,8 mui, 40 mmodb) nodaswu Tpudpomun mupuauaus (3,5 T,
9,8 mmob). [Tony4yennyro cmech nepementnsany npu 30 °C B TedeHHe HOUH, 3aTEM OXJIAMIIH
10 KOMHATHOM TEMITepaTyphl U 100aBHIIHN YKCYCHYIO KUCIOTY (10 M1, 200 mmonb) i nuHK (1,84
r, 28,2 Mmonb). [Tocne nepeMermnBaHust MpU KOMHATHOH TeMITepaType B TeUeHHe 2 4acoB, CMeCh
orunbTpoBaH, a GUIBTPAT KOHIEHTPUPOBATH. OCTATOK pacTepsid ¢ BOAOH, a OCAIOK coOpanu
(bunbTpalreii, 3aTeM MPOMbLUTH BOJOM. TBEpa0€e BEIeCTBO OYUCTUIN X poMaTorpadueii,
smoupyst ot 0 1o 5% MeOH B CH,Cl,, ¢ nonydenuem 3agansoro npoaykra. JKX-MC
paccunrano s CoH9CIFN4O4 (M+H)* m/z: 421,1; naiineno: 421,0. 'H ssMP (500 MTI'w,
JAMCO) 6 11,02 (s, 1H), 7,83 (s, 1H), 7,01 (d, ] = 7,7 I'y, 1H), 4,56 (s, 2H), 3,94 — 3,85 (m, 10
H), 1,19 (t, ] =7,0 'y, 3H).

IIpumep 64
1-uuka00yTua-3-(2,6-audrop-3,5-numeroxcupenmi)-3,4,7,9-rerparuapo-1H-
nuppoJio[3',2':5,6 lnupuao[4,3-djnupumuann-2,8-1uoH
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Cmaous 1: 1-yuxno6ymun-3-(2,6-ougpmop-3,5-oumemoxcugpenun)-1,3.4,7-mempacuopo-2H-
nupponof3',2":5,6] nupuoof4,3-d] nupumuOuH—Z—OH

ﬁi o

N
H

3TO coenMHeHNe TOJTyYnITH, IPUMEHSISI TAKUE JKe PUEMBI, KaK OMHUCaHbl s [I[pumepa
45, mpumeHsisi TUKIOOYyTHIIAMUH BMeCTO Lukionponuiamuna. XKX-MC paccuutano st

C21H21F2N403 (M+H)+ m/z: 415,2, HaﬁHeHOI 415,1

Cmaous 2: 1-yuxknobymun-3-(2,6-ougpmop-3,5-oumemoxcugpenun)-3,4,7,9-mempacuopo-1H-
nupponao[3',2":5,6] nupuoof4,3-d] nupumuoun-2,8-ouon

3T0 coeqMHEHNEe MOMYYUITH, IPUMEHsIl TAKHE XKe IPUeMBI, KaK OnHcaHsl 1ist [Ipumepa
63, Cmaous 6, npumensisa 1-uukino0ytun-3-(2,6-nudrop-3,5-gumerokcudennn)-1,3,4,7-
terparunpo-2H-muppono[3',2":5,6 |mupuno[4,3-d Jnupumunus-2-on BMecTo 3-(2-xyop-6-pTop-
3.5-numerokcudennn)-1-stun-1,3,4,7-rerparuapo-2H-muppoo [3',2":5,6|nupuno[4,3-
d]mupumunun-2-ona. XKX-MC paccunrano ans Cy Hy FoN4Oy M+H) m/z: 431,2; Haiineno:
431,1. "H AMP (500 MI'n, AMCO) & 11,00 (s, 1H), 7,86 (s, 1H), 7,02 (t, J = 8,2 T'wy, 1H), 4,53
(s, 2H), 4,51 — 4,42 (m, 1H), 3,88 (s, 6H), 3,80 (s, 2H), 2,64 — 2,53 (m, 2H), 2,32 — 2,22 (m, 2H),
1,77 — 1,64 (m, 2H).

I[Ipumep 65
3-(2,6-nu¢prop-3,5-numeroxcudenmni)-1-(3-gpropodenzunn)-3,4,7,9-rerparuapo-1H-

muppogo[3',2':5,6lnupuno[4,3-d jnupumuaun-2,8-11uoH
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Cmaous 1: 3-(2,6-0ugpmop-3.,5-oumemorcughpenun)-1-(3-pmopoensun)-1,3,4,7-mempacuopo-2H-
nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on
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DTO COeIMHEHNE MOIYYHIN, TPUMEHsIS TAKWe e MPUeMbl, Kak onucaHbl ayis [pumepa
45, npumensis 1-(3-propdenun)meranamud BMecto nukionponuiamuna. XKX-MC paccuntano

nist CoqHooF3N4 O3 (M+H)* m/z: 469,1; HaiineHo: 469,1.

Cmaous 2: 3-(2,6-0ugpmop-3,5-oumemorcugpenun)-1-(3-pmopoensun)-3,4,7.9-mempazuopo-1H-
nupponao[3',2":5,6] nupuoof4,3-d] nupumuoun-2,8-ouon

DTO coeaNHEHNEe NOJIYYNIIH, TIPUMEHSISI TAKHE K€ TPUEeMbl, Kak ONUCaHbl 1isl [Ipumepa
63, Cmaous 6, npumensis 3-(2,6-nudrop-3,5-numerokcudennn)- 1-(3-propdbensun)-1,3,4,7-
terparuapo-2H-muppono[3',2":5,6 mupuno[4,3-d Jnupumuaus-2-oH BMecTo 3-(2-x510p-6-pTop-
3.5-numerokcudennn)-1-stun-1,3,4,7-rerparuapo-2H-muppono [3',2":5,6 | nupuno[4,3-
d]mupumunun-2-oHa. XKX-MC paccunrano ansa CoaHyFsN4Oy (M+H)" m/z: 485,1; HaiineHo:
485,0. "H SIMP (500 MI'ry, JIMCO) & 10,99 (s, 1H), 7,89 (s, 1H), 7,44 — 7,37 (m, 1H), 7,12 —
6,96 (m, 4H), 5,18 (s, 2H), 4,77 (s, 2H), 3,88 (s, 6H), 3,41 (s, 2H).

IIpumep 66
7'-(2,6-audrop-3,5-numerokcudpenna)-6',7'-aurngpocnupo[uuxkaonponan-1,9'-

nuppogo[2,3-c][2,7]lnadprupuann]-8'(3'H)-on
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A30T npoayBainu uepe3 pactBop 7-(2,6-nudrop-3,5-numerokcudenn)-3-{[2-
(TPUMEeTHIICHITNIT)3TOKCH | MeTHI § -3,6,7,.9-TeTparuapo-8H-uppono| 2,3-c]-2,7-nHap THpunuH-8-
oHa (40 wr, 0,082 mmoib) B N,N-numerundopmamune (0,85 mi, 11 mmons) B Teuenue 20
MHHYT, a 3aTeM nodasuiu kapoonar nesus (80 mr, 0,24 mmons) u 1-6pom-2-xmopatas (20,3
Mk, 0,245 mmonb) on a3oToMm. Tlocie nepememmnBaHus Py KOMHATHOH TeMriepaType B
TedeHHe HOYH, PeaKLIMOHHYIO CMeCh OT(HIIbTPOBAJIH, a 3aTeM KOHIeHTprupoBaiu. OCTaTok
pactBopuiu B CH>Cl, (1 M), a 3arem nodasunu TOK (1 mu). ITocne nepemernnsaHust npu
KOMHATHOI TemIepaTtype B TeueHue 1 Jaca, cMecb KOHLIEHTPUPOBAJIHU, & OCTAaTOK PACTBOPUJIU B
MeTtaHoJe (2 mi), a 3ateM nodaswu stteHnuamuH (0,15 mur). CMecs nepemernnBay npu
KOMHATHOH TemnepaType B TedeHne 2 4acoB. [IponykT ounctunm npenaparusaoil BOXX (pH =
2, alleTOHUTPHIT/BOZIA) € MOJTyueHHeM 3a1aHHoro npoaykra. XKX-MC paccunrtano st

C0H13F2N303 (M+H)" m/z: 386,1; Haiineno: 386,1.

Ipumep 67
7-(2,6-nu¢prop-3,5-numeroxcudenn)-9,9-numernn-3,6,7,9-rerparuapo-8H-nuppono|2,3-

cl-2,7-na¢pTupuaun-8-on
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3TO0 coeMHEHUe MOMY4UIIH, IPUMEHsIs TaKhe e IPUEMBI, KaKk OnucaHsl 1is [lpumepa
66, MpuUMeHsisi MeTUTHOANU BMeCTO 1-Opom-2-xnopaTana. [IpoaykT ounucTriIu npenapaTUuBHON
B2XX (pH = 2, aueronutpni/Boza) ¢ nonydeHneM 3aaasHoro npoaykra. KX-MC paccunrano

st CooHaoFaN303 (M+H)* m/z: 388, 1; maiinero: 388,0. 'H SIMP (500 MI'w, JIMCO) & 11,82 (s,
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1H), 8,12 (s, 1H), 7.56 — 7.46 (m, 1H), 7,07 (1, J = 8,2 T'y, 1H), 6,73 - 6,70 (m, 1H), 4,90 (s, 2H),
3,90 (s, 6H), 1,72 (s, 6H).

IIpumep 68
1-(4-x10p-2-PpropPpennn)-3-(2,6-audrop-3,5-numerokcudenunn)-3,4,7,9-rerparugpo-1H-

nuppoJio[3',2':5,6 lnupuno[4,3-djnupumuann-2,8-1uoH
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Cmaous 1: 1-(4-xnop-2-¢pmopghenun)-3-(2,6-ougpmop-3,5-oumemorcupenun)-1,3,4,7-
mempaeudpo-2H-nuppono[3',2":5,6) nupuoof4,3-d] nupumuoun-2-on
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DTO COeAMHEHHUE MOTYYUITH, IPUMEHSISI TAKUE K€ MTPUEMbI, KaK OIUCaHbl 1Ist [Ipumepa
45, npumensis 4-xnop-2-GpTopaHusuH BMecTo Hukionponuiamuta. JKX-MC paccuyutaHo s

Ca3H17CIF3N4O5 [M+H]" m/z: 489, 1; Haiinero 489,0.

Cmaous 2: 1-(4-xnop-2-¢pmopghenun)-3-(2,6-ougpmop-3,5-oumemorcupenun)-3,4,7,9-
mempaeudpo-1H-nupponof3',2":5,6) nupuoof4,3-d] nupumuoun-2,8-ouon

JTO0 coeHEeHUe MOMYUUIIH, IPUMEHsIsl TaK1e e IPUeMBbI, KaKk OnucaHbl 11s [Ipumepa
63, Cmaous 6, npumensisi 1-(4-xmnop-2-dpropdenmn)-3-(2,6-nudprop-3,5-numerokcud eHun)-
1,3.4,7-rerparunpo-2H-niuppono[3',2":5,6 Jnupuno[4,3-d | nupumuaus-2-ox BmMecTo 3-(2-x10p-6-
¢drop-3,5-numerokcudennn)- 1-atun-1,3,4,7-rerparuapo-2H-tiupposo [3',2":5,6 lnupuno[4,3-
dJmupumunun-2-ona. JKX-MC paccunrano aas Co3Hi7CIF3N4O4 (M+H)* m/z: 505, 1; HalineHo:
505,0. 'H SIMP (300 MI'ti, AMCO) & 11,03 (s, 1H), 7,95 (s, 1H), 7,73 — 7,62 (m, 2H), 7,50 —
7,41 (m, 1H), 7,06 (t,J =8,2 'y, 1H), 4,93 (d,J = 14,0 'y, 1H), 4,76 (d, ] = 14,0 'y, 1H), 3,88
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(s, 6H), 2,58 — 2,34 (m, 2H).

Ipumep 69
3-(2,6-nu¢prop-3,5-numeroxcudenmni)-9-[4-(4-3runnunepazun-1-uia)pennn]-1-mermi-

1,3,4,7-rerparuapo-2H-nupaszono[4',3":5,6Jnupuno[4,3-dJnupumuaun-2-on

N//
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K pactBopy 9-6pom-3-(2,6-nudrop-3,5-numerokcudenun)- 1-merun-1,3,4,7-rerparunpo-
2H-nupazono[4',3":5,6mupuno[4,3-d Jnupumuaun-2-ona (30,0 mr, 0,066 mmonb) u 1-3Tun-4-[4-
(4.4,5,5-rerpamerun-1,3,2- nuokcaboponan-2-un)penun Jnunepasuna (31,0 mr, 0,099 mmons) B
1,4-nuokcasne (0,75 mu) u Bone (0,25 mu) nobasunu kapbonat kamust (36,0 mr, 0,26 MMOJIb) U
terpakuc(tpudenmndocdun)nanaanuii (0) (7,6 mr, 0,0066 mmons). [TonyueHHyIO CMeCh
Harpesanu 10 100 °C B Teuenue 12 yacos, 3areM pazdasunu MeOH u ouncTuiam ¢ momMorbto
O®-BOXX (pH 2). XKX-MC paccuurano ais CooHzFaN,O3 [M+H]* m/z: 564,3; naitneHo
564,3. 'H SIMP (300 MI't, IMCO) & 13,8 (s, 1H), 8,27 (s, 1H), 7.42 (d, J =9,0 'y, 2H), 7,13 (d,
J =9,0I'y, 2H), 7,03 (t, J = 6,0 I'u, 1H), 4,82 (s, 2H), 3,98 (d, J =9,0 I', 2H), 3.88 (s, 6H), 3,59
(d,J =9,0T'y, 2H), 3,22-2,98 (m, 6H), 2,78 (s, 3H), 1,24 (t, ] = 6,0 I'y, 3H).

Ipumep 70
3-(2,6-nu¢prop-3,5-numeroxcudenn)-8-[(4-3runrnunepasun-1-wm)merunil-1-mernn-1,3,4,7-

terparuapo-2H-muppono[3',2':5,6lnupuno[4,3-d|nupumugun-2-ox
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Cmaous 1: 3-(2,6-0ugpmop-3.,5-oumemorcugpenun)-1-memun-2-oxco-7-(ghenuncynovhonun)-

2,3.4,7-mempazudpo-1H-nupponof3',2':5,6] nupuoo[4,3-d] nupumuoun-8-kapbansoecuo
~
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K pactBopy 3-(2,6-nudtop-3,5-numerokcudennn)- 1 -metu-7-(heHuncynbHoHm)-
1,3,4,7-rerparuapo-2H-tmuppomno[3',2":5,6Jmupuno[4,3-djmupumunun-2-ona (lpumep 39,
Cmaous 4: 885 mr, 1,72 mmonb) B TeTparunpodypane (20 mi), oxnaxneHHomy 1o -78 °C,
n00aBHIM CBEKENPUTOTOBJICHHBIN pacTBop aunsonponmiamuna autus (LDA) (1 M B TI'®, 2,6
mit). [TonydeHHy 0 JKeNTyr CycreH3uro nepemernnsaiu npu -78 °C B reuenune 30 MUHYT, 3aTeM
nobasumu pacteop N,N-numermnpopmamun (2 mi). Cmeck nepemernnsanu npu -78 °C B
teyenue | yaca, 3aTem noracwiu ¢ nomoinsio 1 H. HCI. 3aTtem peakImOHHYIO CMeCh Harpesu 10
KOMHATHOH TemnepaTypsl U 3kcTparuposanu EtOAc. Opranudeckuii ¢Jiol MpOMbBLINA BOJOH,
HACBIIEHHBIM COJIEBBIM PAaCTBOPOM, 3aTeM BbICyIHM Hag NaxSO4 1 KOHIIEHTPUPOBAIIH.
Ocratok ounctunu gui-xpomarorpadueil Ha CUIMKareneBol KOJIoHKe, amonpys ot 0 1o 10%
EtOAc B IXM, ¢ nonydeHuem 3amaHHoro mpoaykra (730 mr, 78%) B Buae 0e0ro TBEpAOro

semectsa. JKX-MC paccuntano mist CosHa FaN4OgS [M+H]" m/z: 543,1; naiineno 543, 1.

Cmaous 2: 3-(2,6-0ugpmop-3,5-oumemorcugpenun)-8-[ (4-smunnunepazun-1-un)memun) -1-
memun-T-(enuncynvhonun)-1,3,4,7-mempacuopo-2H-nupponof3',2': 5,6l nupuoo[4,3-

d] nupumuoun-2-on



177

F
Souy (Q

0 N~ °N _)
F N
NS
NT N
SO,Ph

K pactBopy Tpuanerokcubopruapuna Hatpus (680 mr, 3,2 MMOJIb) B TpUGTOPYKCYCHOM
kuciote (2,1 mu, 28 Mmmoub), oxnaxaeHHomy 1o 0 °C, nobaswunu 3 mut guxjopmerana (JIXM),
3atem nobasmmm 1-strnmunepasut (580 Mk, 4,6 MMOJTB) C MOJYyYEHUEM JKEJITOTO PACTBOPA.
3areM 1o KarsiM 1odaBuiK pactBop 3-(2,6-nudrop-3,5-aumerokcudenn)- 1-meTu-2-okco-7-
(penuncynpdonun)-2,3,4,7-rerparuapo- 1 H-nuppono[3',2":5,6 Jrupuno[4,3-dmupumunus-8-
kapbasnbaeruna (500 mr, 0,92 mmosb) B JIXM (10 mn) 3a S munyt. CMech nepemernnBaiiu npu 0
°C B Te4yeHHUeE 2 4acoB, 3aTeM HarpeBajiu 10 KOMHATHOH TeMIepaTyphl U epeMelInBaIl B
TeueHue Houu. CMech BbUTMIIM B HachlleHHbI pactBop NaHCOs3, 3aTem skctparuposanu JIXM.
3aTreM OpraHu4eCcKHH CIO0H MPOMBIIN BOAOH, HACHIIIEHHBIM COJIEBBIM PACTBOPOM U BBICYIINIIH
Haq Na,SO4, 1 koHIeHTpupoBanu. OCTaTok oUNCTUIN (uII-XpoMaTorpadueii Ha
CHJIMKareneBoi kojioHke, aoupys ot 0 1o 10% MeOH B JIXM, ¢ nony4yeHneM 3ajaHHOTO
npoxnykra (590 mr, 100%) B Bune 6enoro teeparoro semmectsa. JKX-MC paccunrano as

C31H35F2N605S [M+H]+ m/z: 641,2; HaleHo 641,2.

Cmaous 3: 3-(2,6-oupmop-3,5-oumemoxcupenun)-8-[ (4-smunrnunepazun-1-un)memun)] -1-
memui-1,3,4,7-mempacuopo-2H-nuppono[3',2":5,6) nupuoof4,3-d]) nupumuoun-2-on

K pactBopy 3-(2,6-nudrop-3,5-numeroxcudenmn)-8-[(4-srunnunepasus- 1 -um)merun]- 1-
metii-7-(permncynabdonnn)-1,3,4,7-rerparuapo-2H-muppono[3',2':5,6 lmupuno[4,3-
d]mupumunus-2-ona (590 mr, 0,92 Mmmonb) B 25 M TT'® nobaswmu Tper-OyTokenn kamus (1 M
B TT'®, 4,6 mu1). CMmech nepeMernnBaiv Mpyu KOMHATHOM TeMIiepaType B TeueHue | vaca, 3aTem
peakipto noracuiu HaceleHHbIM pactBopoM NH4Cl u skcrparuposann EtOAc. Opranudeckuii
CJIOI MPOMBUIN BOZIOH, HACBIIIIEHHBIM COJIEBBIM PACTBOPOM, 3aTeM BbICyInmiu Haj NaxSO4 u
KoHUeHTpupoBanu. OcraTok ounctuiu npenapatusHoit BOXX (pH = 2, ACN/H,0) ¢
HOJIy4eHHeM 3a/IaHHOTO TIPOAyKTa B BUAe Oenoro Teepaoro Bemecta. KX-MC paccuutano st

CasH31FaNgO3 [M+H]* m/z: 501,2; Haitneno 501,2. 'H SIMP (500 MI'n, AMCO) & 12,01 (s, 1H),
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8,00 (s, 1H), 7.04 (t, J = 8,1 T, 1H), 6,77 (s, 1H), 4,77 (s, 2H), 3,89 (s, 8H), 3,63 (s, 3H), 3,49
(br, 2H), 3,21 — 2,91 (m, 6H), 2,57 (br, 2H), 1,19 (t, J = 7.3 ['y, 3H).

Ipumep 71
3-(2,6-nu¢prop-3,5-numeroxcudenn)-8-[2-(4-3rnanunepasun-1-ua)rtunl-1-meruna-1,3,4,7-

terparuapo-2H-muppoao[3',2':5,6lnupuno|4,3-d|nupumugun-2-on
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Cmaous 1: 3-(2,6-oupmop-3,5-oumemoxcupenun)-8-[ (Z)-2-osmoxcusunun] -1-memun-7-

(gpenuncynovchonun)-1,3,4,7-mempacuopo-2H-nuppono[3',2':5,6] nupuoo[4,3-d] nupumuoun-2-on
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Konby, comepskaryio cmechb 8-6pom-3-(2,6-nudrop-3,5-numerokcudenrn)- 1 -metui-7-
(penmncynbdonmn)-1,3,4,7-rerparunpo-2H-muppono[3',2":5,6 mupunol4,3-d nmupumuanH-2-0oHa
(IIpumep 39, Cmaous 5: 120 wmr, 0,20 mmonb), 2-[(Z)-2-3TokcuBunani]-4,4,5,5-TerpameTi-
1,3,2-nuokcaboponan (Synthonix, kat. Ne E2791: 79 wmr, 0,40 mmons), [1,1'-
ouc(nudennndochuno)deppoueH]-auxaopnamianuii (II), kommiaekc ¢ quxaopmeranom (1:1)
(Aldrich, xat. Ne 379670: 20 mr, 0,02 mmoiib) u kapboHat kanus (83 mr, 0,60 mmosb) B 1,4-
auokcane (5 mu, 60 mmoub) u Boze (0,5 mui, 30 MMOJIb) BAKYYMUPOBAJIH, 3aTEM 3aIIOTHIIN
a30TOM TpH pa3a. PeakmoHHy0 cmech nepememmsau npu 95 °C B Teuenue 1 yaca, 3aTem
OXJIAAUIN 10 KOMHATHOM TeMIIepaTypsl M KOHLIEHTpUpoBaii. OCTaTOK OUUCTHIN (IIdII-
Xpomartorpadueil Ha cuIMKareaeBoi koJjoHke, smoupyst ot 0 1o 20% EtOAc B rekcaHax, ¢
nojy4eHneM 3aaanHoro npoaykra (106 mr, 91%). XKX-MC paccunrtano mist CogHa7FaN4OgS
[M+H]" m/z: 585,2; naiineno 585,1.



179

Cmaous 2: [3-(2,6-0ughmop-3,5-0oumemoxcughenun)-1-memun-2-oxco-7-(penuncynrvponun)-

2,3.4,7-mempazuopo-1H-nuppono[3',2':5,6] nupuoo[4,3-d] nupumuoun-8-un] ayemansoeuo
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K pactBopy 3-(2,6-nudTop-3,5-aumerokcudenn)-8-[(Z)-2-3rokcuBunui|- 1 -metun-7-
(permnncynabpdonnn)-1,3,4,7-rerparugpo-2H-nuppono[3',2":5,6 Jnupuno[4,3 -d | mupumunus-2-oHa
(97 wmr, 0,16 mmonb) B Terparuapodypane (10 mi, 100 mmons) nodasmnu 1,0 M pactBop
xnoposopopona B Boze (1,6 mu, 1,6 mmoib). Cmech nepemernmsanu npu 60 °C B TeueHue 2
4acoB, 3aTeM OXJIQAWIN JO KOMHATHOI TeMIepaTypbl U HEHTpalIn30Bail HaChIEHHbIM
pactBopom NaHCOj3. Cmech sxkctparuposainn EtOAc. Opranuuecknii ¢ioi MpoMBLIH BOIOH,
HACBILEHHBIM COJIEBBIM PACTBOPOM, 3aTeM BBICYLIHIN HaA NaxSO4 U KOHLIEHTPUPOBAJIHL.
Ocrarok npuMeHWIU Ha cienyroinei Ctaguu 6e3 nonoaHuTeabHONH o4nucTki. KX-MC

paccuutano anst CogHasFaN4OeS [M+H]" m/z: 557,1; naiineno 557,1.

Cmaous 3: 3-(2,6-0ugpmop-3.,5-oumemorcugpenun)-8-[ 2-(4-omunnunepazun-1-un)omun] -1-
memun-T-(enuncynvhonun)-1,3,4,7-mempacuopo-2H-nupponof3',2': 5,6 nupuoo[4,3-

d] nupumuoun-2-on
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K pactBopy [3-(2,6-nudrop-3,5-aumerokcuderun)- 1-meTui-2-okco-7-
(penuncynpdonmn)-2,3,4,7-rerparunpo- 1 H-mupposno[3',2":5,6 Jnupuno[ 4,3 -d [mupumunus-8-

wianeranpaeruna (30 mr, 0,054 mmorp) B MeTHiieHx I0pUAe (2 Mi1) 100aBUIH |-3THINHIIEpA3HH
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(21 mxu1, 0,16 MMonb) B ykcycHo# kucioTe (100 mxi). [Tomy4eHHBIH skenThIii pacTBOp
nepeMelLInBaIN IPU KOMHATHOH TeMIiepaType B T€UeHUe 2 4acoB, 3aTeM 100aBUIN
Tpuanerokcudopruapun Harpus (35 mr, 0,16 MMOITB) 1 epeMeIIBaId PEAKLIHOHHYIO CMECh
IIpU KOMHATHOH TeMnepaType B TedeHne Houn. CMech HeNTpanu30Bal HACHILEHHBIM
pactBopoM NaxCOs, 3aTem skctparuposanu EtOAc. Opranndeckuii cioi npoMbLUIn
HACBILIEHHBIM COJIEBBIM PacTBOPOM, BbICYIININ HaJ NaxSOs, 3aTeM KOHLeHTpupoBaau. OcTaTok
npuMeHIH Ha cienyrommei Cragun 6e3 nomonHuTensbHoM ounctku. JKX-MC paccuntano amst

C32H37F2N6055 [M+H]+ m/z: 655,3; HaﬁHeHO 655,2

Cmaous 4: 3-(2,6-oupmop-3,5-oumemoxcupenun)-8- 2-(4-smunrnunepazun-1-un)omun)] -1-
memui-1,3,4,7-mempacuopo-2H-nuppono[3',2":5,6) nupuoof4,3-d]) nupumuoun-2-on
Heounmennsiit nponykr Craanu 3 pactBopuiu B TeTparuapodypane (3 mi), 3ateM
nobasumu 1,0 M tper-OyTtokeun kanus B TT'® (0,20 mi, 0,20 Mmmonb). ITonyueHHYIO KeNTyo
CYCIIEH3UIO EPEeMEIINBAIN TP KOMHATHON TemnepaType B TedeHnue 30 MUHYT, 3aTeM
pazbasunu MeOH u ounctunu npenapatusHoit BOXKX (pH 2, ACN/H,0) ¢ nonyuenuem
3aJaHHOTO MPOAYKTa B Buae Oenoro TBepaoro semectsa. JKX-MC paccuutaHo aJist
CasH33FaNgO3 [M+H]* m/z: 515,3; Haiineno 515,2. 'H SIMP (500 MI'w, IMCO) § 11,43 (s, 1H),
7,91 (s, 1H), 7,00 (t,J = 8,2 'y, 1H), 6,57 (s, 1H), 4,74 (s, 2H), 3,89 (s, 6H), 3,65 (s, 3H), 3,18
(br, 4H), 3,07 (q, J = 7.3 'y, 2H), 3,02 — 2,93 (m, 4H), 2,88 (br, 4H), 1,22 (t, ] =7,3 ', 3H).

[Mpumep 72
3-(2,6-nu¢prop-3,5-numeroxcudenmn)-8-[3-(4-3runnunepazun-1-uia)nponumi]-1-merui-

1,3.4,7-trerparnapo-2H-nuppoJo[3',2':5,6 Inupuno[4,3-d [nupumuaun-2-ox
~
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Cmaous 1: 3-(2,6-0ougpmop-3,5-oumemorcugpenun)-8-(3-euopoxkcunpon-1-un-1-un)-1-memun-

1,3.4,7-mempacuopo-2H-nuppono[3',2":5,6] nupuoo[4,3-d] nupumuoun-2-on
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Konby, comepskariyio cmech 8-6pom-3-(2,6-mudrop-3,5-numeTokcudeHn)- 1 -MmeTu-
1,3,4,7-terparunpo-2H-nupposno[3',2":5,6Jmupuno[4,3-dJnupumuaun-2-ona (40 mr, 0,088
MMOJIb), TeTpakuc(tpudenmidpocun)namanuii (0) (10 mr, 0,009 mmons) u onua meau (1) (3
mr, 0,02 mmors) B N,N-numernindopmamuze (2 mit, 20 MMOJIb) BAKYyMHPOBAJIH, 3aTEM
3aMOJHWIN a30TOM. 3aTeM 100aBwiIH 2-nponuH- 1-o (26 M, 0,44 mmoinb) 1 N,N-
numsonpornwnTiaaamuH (77 mxi, 0,44 mvons). [Tonyuennsiii pactsop Harpesanu 10 80 °C u
nepemennBaiy B TedeHne 1 yaca. CMech OXJIaguiIn 10 KOMHATHON TeMIepaTypbl U
oTUIbTpOBATH, 3aTeM ouucTuin npenaparusHoit BOXX (pH 2, ACN/H,0) ¢ nonyuennem
3aIaHHOTO TIPOAYKTa B BUJE JkenToro Teepaoro semectsa. JKX-MC paccuurano s

C21H19F2N404 [M+H]+ m/z: 429,1; HaUeHo 429,1.

Cmaous 2: 3-(2,6-0ougpmop-3,5-oumemorcugpenun)-8-(3-euopoxcunponun)-1-wemun-1,3,4,7-

mempaeudpo-2H-nuppono[3',2":5,6) nupuoof4,3-d] nupumuoun-2-on
~
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IIponyxr Craguu 1 pactsopunu B Terparuapodypane (3 miu, 60 Mmoinb) u MetaHode (3
w1, 100 MMonie), 3aTeM nobasunu namianuii (10 Mace. % Ha yriepone, 20 mr). Cmech
HepeMeLINBaIH 0] BOZOPOAOM U3 OaJloOHa B TeYEHHE 2 4YacOB PH KOMHATHOW TeMIlepaType,
3aTeM OT(GUIBTPOBAJIM Yepe3 LEeNUT U KOHLEHTPHPOBAJIHU C MOJy4YeHHEM HEOUUIEHHOTO
NPOAYKTA, KOTOPBIH UCTIOIB30BaIU Ha cienytoinei Ctaanu 6e3 TOmoHUTENbHON ourcTKH. JKX-

MC paccunrano mnsi Co1HasFoN4Oy [M+H] m/z: 433,2; Haiineno 433,2.
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Cmaous 3: 3-[3-(2,6-0oughmop-3,5-oumemoxcughenun)-1-memun-2-oxco-2,3,4,7-mempaeuopo-
1H-nuppono[3',2':5,6] nupuoo[4,3-d] nupumuoun-8-un] nponanans
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K pactBopy 3-(2,6-nudtop-3,5-numerokcudenun)-8-(3-ruapoKCUnponui)- 1 -MeTui-
1,3.4,7-rerparuapo-2H-niuppomno(3', 2':5,6 mupuno[4,3-d Jrupumuann-2-ona (40, mr, 0,092
MMOJIb) B MeTHIIeHXJIopuae (5 mut, 80 Mmmonb) nobasmnu nepuonuHal Jecc-Maptuna (59 mr,
0,14 mmonp). Cmech nepemMenBaiy pu KOMHATHOH TeMIepaType B Te4eHHE 2 YacOB, 3aTeM
peax1uio noracuiau HaceleHHbIM pacTBopoM NaHCOs3 u skcrparuposanu EtOAc.
Opranunueckuii ¢0i NPOMBUIH BOJOMH, HACBILIEHHBIM COJIEBBIM PACTBOPOM, 3aT€M BbICYIIUIN
Hax Nap,SO4 u koHneHTpuposanu. OCTaToK NpUMeHWIN Ha cienyroneii Cragnu 6e3
nonojHuTeNbHOM ouncTku. XKX-MC paccuurano ansa Co Ha FoN4Oy [M+H]™ m/z: 431,2;

HaiimeHo 431,1.

Cmaous 4: 3-(2,6-0upmop-3,5-oumemorxcugpenun)-8- 3-(4-smunnunepazun-1-un)nponun) -1-
memun-1,3,4,7-mempacudpo-2H-nupponof3',2": 5,6 nupuoof4,3-d] nupumuoun-2-on
Heouunmennsiit npoaykt Ctaguu 3 pactBopmiu B metanose (10 mi), 3aTem nodasum 1-
stunnunepasut (59 mxi, 0,46 MMoJb) U yKCycHYI0 kucioty (100 Mk, 2 mmonb). CMech
nepeMelInBaIy IPU KOMHATHOH TemriepaTtype B TeueHue 1 Jaca, 3aTeM 100aBUIM
nranobopruapun Hatpus (29 mr, 0,46 MMOJIb). PeakiiMOHHYIO CMeCh MepeMeIIBaId PH
KOMHATHOH TeMIIepaType B TeUeHHe HOUH, 3aTeM PEaKLHIO TOTaCHIIM HACHIIEHHBIM PACTBOPOM
Na,CO3 u sxcrparupoanu EtOAc. Opranuyeckuii Cioi MpOMbUIH BOJOH, HACHILEHHBIM
COJIEBBIM PAaCTBOPOM, 3aTeM BbICYIIIH Ha NaxSO4 u koHIeHTpupoBain. OCTaTOK PacTBOPHIIH
B MeOH, 3atem ounctuin npenaparusHoii BOXX (pH 2, ACN/H,0) ¢ nony4eHueM 3a1aHHOTO
npoaykra B Buze 0enoro Teepaoro semectsa. JKX-MC paccuurano mist Co7HzsFaNgO3 [M+H]*
m/z: 529,3; Haitneno 529,3. 'H SIMP (500 MI'y, IMCO) & 11,37 (s, 1H), 7,89 (s, 1H), 7,00 (t, J
=8,2Ty, 1H), 6,49 (s, 1H), 4,73 (s, 2H), 3,89 (s, 6H), 3,64 (s, 3H), 3,09 (br, 4H), 3,03 — 2,94 (m,
2H), 2,87 (br, 4H), 2,80 (t, J = 7,4 I'u, 2H), 2,73 — 2,64 (m, 2H), 2,02 — 1,92 (m, 2H), 1,19 (t,J =
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7.3 'y, 3H).

Ipumep 73
3-(2,6-nudrop-3,5-numeroxcudenni)-8-[(1-3Tnanunepuaun-4-un)mermil-1-meruna-1,3,4,7-

terparuapo-2H-muppono[3',2':5,6lnupuao[4,3-dInupumuaun-2-on
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Cmaous 1: {[ 1-(mpem-oymoxcuxapbonun)nunepuoun-4-un)memun J#oo)yunx

Ot

K cycnensun uunka (255 mr, 3,90 mmorns) u nenuta P65 (50 mr) B N,N-
numetrndopmamuze (0,6 mi, 8 MMoib) o KarusiM godasmn 7:5 00./06. cmech (81 Mki)
xJjopTpumerwicuiana : 1,2-gudpomaTtana 3a nsTh MUHYT. CyCIIEH3UIO epeMEIINBaIN B TeUEHUE
15 MUHYT IpY KOMHATHOW TeMIIepaType, 3aTeM I10 KaruisiM JOOaBHIIH PacTBOP TpeT-OyThi 4-
(fonmerwn)nunepunuH- 1 -kapOokcuara (MmoJy4eHHOTO € HCIIOIb30BaHNEM OITy OJIMKOBAaHHBIX
MeTonuk, ormucaHHbix B WO 2007/030366: 976 mr, 3,00 mmonb) B N,N-gumetundopmamuae
(1,5 M, 19 mmons). Tocne 3aBepiiuenus 1o0aBIeHUsT PEaKLIMOHHYIO CMeCh Harpesanu mpu 65 °C
B T€UEHHE 5 MUHYT, 3aT€M OXJIaJWIN 10 KOMHATHOH TeMIepaTypbl U epeMeIINBaIl B TEUEHUE
30 munyT. CMech OTOUIBTPOBAIH, a GUIBTPAT MPUMEHIIIH HETIOCPEACTBEHHO Ha CIeAYIOIIeil

CTaJHH.

Cmaousa 2: mpem-oymun 4-{[3-(2,6-0ugpmop-3,5-oumemorcupenun)-1-memun-2-oxco-7-
(@enuncynvponun)-2,3.4,7-mempacuopo-1H-nuppono[3',2':5,6] nupuoo[4,3-d] nupumuoun-8-

wn) memui Jnunepuoun-1-kapooxcunam
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Konby, conepsxkamyto cmech 8-6pom-3-(2,6-audrop-3,5-numetokcudennn)- 1 -metun-7-
(peruncyabdonun)-1,3,4,7-rerparugpo-2H-nuppono[3',2":5,6 Jnupunol4,3-d [ mupumunuH-2-oHa
(163 wmr, 0,275 mmons), [1,1'-6uc(audenundochuno)depponen]|nuxnopnamianuii (I1),
KoMruIiekc ¢ auxjopmeraoMm (1:1) (22 mr, 0,027 mmons), u fionun meaun (I) (16 mr, 