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IMPOMU3BO/JHBIE CYJIIbO@OHAMUIA
U COAEPXXAIIIME NX PAPMALEBTUYECKHWE KOMITO3ULIMN
OO6nacTh TEXHUKH, K KOTOPOH OTHOCHUTCSI H300peTeHHe
Hacrosimee wn3o0pereHne KacaeTcsi TNPOM3BOOHBIX  CyilbpoHaMupa JuOO  UX
(apMaleBTHUECKH TPUEMIIEMBIX coiled U (apMaleBTHUECKUX KOMIIO3MLIMH, COIepIKaInux
mro0ble M3 3TUX COEOUHEHMH B KadeCTBE aKTUBHOIO HMHIpeaneHTa. B wacTHOCTH, HacTosimee
n300peTeHne KacaeTcst COeIMHEHHH, KOTOPbIe MOTYT PUMEHSTHCS B KAUECTBE TEPATIEBTUUECKUX
CPEACTB WM MPO(UIAKTHUECKHX CPEACTB AJISI BOCTIAIUTEIbHBIX 3a00JI€BaHHH, IPU KOTOPBIX B
MexaHH3Me 3a00JIeBaHMs yUaCTBYET 3aBUCHMBIH OT 04-UHTETPHUHA MPOLIECC AATe3UH.
YpoBEHDb TEXHUKHU
VY3ke M3BECTHBI BBOAMMBIE EPOPAIbHO COeNUHEHHs, obianaroImmne HHruoupyromei o4-
UHTETPUH aKTHUBHOCTBIO, KOTOpbIe 35((EKTHBHBI B KauecTBE TEPANEBTUUECKUX HWIIH
NpOPUIAKTUYECKUX CPEACTB OT BOCMAJHMTEIbHBIX 3a00JIEBAHUH, MPU KOTOPBIX B MEXAHH3ME
3a00/IeBaHUsT y4aCTBYET 3aBUCHUMBIH OT O4-WHTErpHHA mpouecc aare3un. Hampumep, B
NATEHTHOM JOKYMEHTe 1 packpbIThl TPOM3BOJAHBIE (EHHJIANAHUHA, MPEIACTABICHHbIE
crenyromen GpopmynoH, mudo nx papMaleBTHUECKH MPHEMIIEMbIE COJIM, & PENpPE3eHTATHBHOE
COeIMHEHHUE UMeeT CIIEeAYIOIYI0 XUMHUECKYIO CTPYKTYPY:
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Tak, B maTeHTHOM NOKyMeHTe | mpuBeneHbl pe3ynbTarThl 1Mo uHrubupyroomein VCAM
akTuBHOCTH (aHanu3 cBsizbiBaHusA VCAM-1/04B1 u ananus ceszeiBanust VCAM-1/04p7).

Kpome Toro, B maTeHTHOM IOKYMEHTE 2 TaKXKe OMHUCAHbI MPOU3BOAHbIE (DeHUIIAIAHUHA,
conepskamue rpymmy Ri2(Ri3)-N-X| Ha KOHIIe, KOTOpbIE MPEACTABICHBI CIeAyoIel Gopmyoi,

100 nX (papMaLeBTUUECKH PHUEMIIEMBbIE COJIH:
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ITokazaHo, 4TO 3TH coemuHeHUs OOmamaroT Oosiee BhICOKON uHruHOupyromedn VCAM-
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1/04P1-uHTErprH aKTUBHOCTBIO B MPUCYTCTBHU CHIBOPOTKH, Y€M COEIWHEHHE W3 mpumepa |
MAaTEHTHOro AokyMeHTa 1. Kpome TOro, B MareHTHOM AOKYMEHTE 3 PaCKpbITbl COCIHHEHMS,

obnanaronye UHrHOUPYOIUM 04-UHTETPUH JEHCTBUEM.

B nmarentHom nokymente 4 (WO 2005/077915) onucanbl ponu3BOAHbIE (EHIIATAHNHA,
oOnajmaromue WHrHOUPYIOIIUM O4-MHTETPUH ACHCTBUEM M TPEACTABJICHHBbIE ClEAYIOIEeH

dbopmysiol, y KOTOpbIX K N-KOHIy (eHWIalaHWHA TPUCOSAMHEHA 2,6-TuXJIopOeH30MIIbHAS
rPyIIa, aMUHOKUCIOTHBIA OCTATOK U T.II.
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B nmarentHoMm nokymente 5 (Japanese Patent Application Publication No. 2003-321358)
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ONHCaHbl MPOM3BOIAHBIE (EeHMNIANAaHUHA, OOJamaroIine WHTHOMPYIOMUM  04-HHTErpHH
NeNCTBUEM U TIPEICTAaBJICHHBIE Clenyromeld GopMysoi, y KOTopbeix K N-KOHIY (heHUIalaHuHA

npUcOeTuHeHa 2,6-TMxXI0pOeH30MIbHAS TPYIIIA U T.11.
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B marentHom nokymente 6 (WO 01/56994) ommcanbl npou3BoaHble (eHHIATAHUHA,
oOnamaromue WHrHOUPYIOIIUM 04-MHTEIPUH IEHCTBUEM M TPEACTABJICHHbIE CIEAYIOIIEH

dbopmyIioH, y KOTOphIX K N-KOHIY (peHmIaTaHnHA TPUCOSIUHEH MPOJIUH U T.II.

\fo
COxH
S=00 ©

I
N ”\ OH
. N
H
O
B nmarentHom nokymente 7 (WO 2006/127584) onucanbl MpOU3BOAHbIE (EHIIIATAHUHA,
oOnamaromue WHrHOUPYIOIIUM 04-MHTEIPUH IEHCTBUEM M TPEACTABJICHHbIE CIEAYIOIIEH

(bopmyIiol, y KOTOpBIX K N-KOHIY (peHMIaTaHnHA MPUCOSTUHEHO KONbIO MUPUMHUINHA U T.11.
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B marentHom nokymente 8 (WO 01/42215) ommcanbl npousBoaHble (eHUITAJaHUHA,
oOnamaromue WHrHOUPYIOIIUM 04-MHTEIPUH IEHCTBUEM M TPEACTABJICHHbIE CIEAYIOIIEH

dbopmyIiol, y KOTOphIX K N-KOHIY (heHUTalaHuHA TPUCOETUHEHA 2-XJI0P-0-MEeTHIIOSH30MITbHAS

rpynna v T.1.

B nmarentHom nokymente 9 (WO 2013/161904) onucansl mpou3BoaHbIe (heHUITATaHUHA,

obnamaromye WHrHOUPYIOIMUM WHTerpuH 04f7 neficTBHeM W TPEACTaBIIEHHBbIE CIEIYOMen

bopmynoii:
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B 3TOM mOKYyMEHTe MpeAcTaBiIeHbl Pe3yJbTaThl OLIEHOYHBIX UCTIBITAHUN OTPENEIeHHBIX
NPOM3BOJIHBIX (pEHUJAIAHMHA B OTHOLIEHWMHM WHruoOupyromero cassbBanne VCAM-1 ¢
uHTerpuHoM 04P1 neiictBus m nHrnOupyromero casispisanne MAdCAM-1 ¢ unrerpunom a4B7
JEWCTBUS B MPUCYTCTBUHU CHIBOPOTKU M CHEJTAH BBIBOJA O TOM, YTO JeHCTBHE Ha MHTErpuH 0431
ObUTO c1adbIM, B AEHCTBHE HA HHTETPUH 0437 OBUIO CHIIBHBIM.

B narentHOM noxymente 10 (W02015/064580) onmcanbl mpon3BogHbIE (DeHUIIATAHNHA,

obnamaromye WHrHOUPYIOIMUM WHTerpuH 04f7 neficTBHeM W TPEACTaBIIEHHBbIE CIEIYOMen

bopmynoii:
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B 3TOM mOKYyMEHTe MpeAcTaBiIeHbl Pe3yJbTaThl OLIEHOYHBIX UCTIBITAHUN OTPENEIeHHBIX
NPOM3BOJIHBIX (pEHUJAIAHMHA B OTHOLIEHWMHM WHruoOupyromero cassbBanne VCAM-1 ¢
uHTerpuHoM 04P1 neiictBus m nHrnOupyromero casispisanne MAdCAM-1 ¢ unrerpunom a4B7
JEWCTBUS B MPUCYTCTBUHU CHIBOPOTKU M CHEJTAH BBIBOJA O TOM, YTO JeHCTBHE Ha MHTErpuH 0431
ObUTO c1adbIM, B AEHCTBHE HA HHTETPUH 0437 OBUIO CHIIBHBIM.

Cnucok LUTHPOBaHUS

[TaTrenTHas auTepatypa

[TaTentHblit nokyment 1: WO 02/16329

[TaTentHbiit nokyment 2: WO 05/061466

[TaTentHsbiit nokyment 3: WO 03/070709

ITaTentHblit nokyment 4: WO 2005/077915

ITatenTHbIN qoKyMeHT 5: JP2003-321358A

[TaTentHbIit nokymeHT 6: WO 01/56994

ITaTentHblit nokyment 7: WO 2006/127584

ITaTentHblit nokyment 8: WO 01/42215

ITaTentHblit nokyment 9: WO 2013/161904

[TarentHbiit nokyment 10: WO 2015/064580

HenarenTtnas qureparypa

HenarenTtHeiii nokymeHT 1: Nat Med. 2014 Dec, 20(12): 1397-1400.

CyurHocTh u300peTeHust

Hacrosimee n3oOpereHue MMeeT LEJBIO IMOJYYEHHE HOBBIX COCAMHEHUH, HWMEIOIINX
XAMHYECKYI0 CTPYKTYpy, KOTOpass 1O CHX 1op ObUla HEHW3BeCTHa, W O00Jajarommx
UHTUOMPYIOIINM 04-UHTETPUH ACHCTBUEM.

B wactHOCTH, HacTOsIee M300pETEeHHE MMEET LEJbI0 MOJyYeHHE HOBBIX COSTUHEHMH,
o0amarmux MHrUOUPYIOIIUM O4-UHTETPHH NEHCTBHEM, KOTOpPble H30MpaTEIhbHO OKAa3bIBAIOT
cnabsiit 3¢dext Ha 04P1, HO cunbHBIH 3 dexT Ha a4P7.

Hacrosimee wu3oOpereHne Takke HMEET LENbI0 IOJYYEeHHE BBOIUMBIX MEPOPATBHO

COEOMHEHNH, 00JaaroINX HHIMONPYIOIINUM 04-HHTETPHH ACHCTBUEM.
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Hacrosmee n3zobpereHne TakKke MMEET LEJbI0 IMOJy4YeHHe Oe30MacHBIX COSTUHEHHH,
00NaNar0 X UHIHONPYIOIUM 04-HHTETPUH TEHCTBUEM.

Hacrosimee u3oOpereHne Takke UMeEET LENbIO IMOJyYeHHE COCOUHEHUN JJITHTENIbHOTO
IeUCTBUS, O0NANAIOITNX HHTHOUPYIOIIUM 04-UHTETPUH NEHCTBHEM.

Hacrosimee wu3o0pereHne Takke HMMEET LENbI0 IOJYyYEHHE HOBBIX COEIUHEHMH,
o0JamarImuX HHrHOUPYIOIUM 04-HHTETPUH JEHCTBUEM B LIEIBHOM KPOBH YEJIOBEKA.

Hacrosimee wu3o0pereHne Takke HMMEET LENbI0 MOJydeHHe (hapMaleBTHYEeCKUX
KOMIIO3ULIUH, COAep:KaluX BBINIEYKA3aHHbIE HOBBIE COCOMHEHUS H  (hapMaleBTHUECKH
MIPUEMJIIEMBII HOCHUTEIb.

Hacrosmee m3o0peTeHne TakKe HUMeEET LENbl0 TOJYYEHHE JIEKAPCTBEHHBIX CPEICTB,
COJZIep>Kall[MX BbIIIEYKA3aHHbIE HOBbIE COSMHEHMSL.

Hacrosmee uzoOpereHne Takke MMEET LENbIO MOJYYCHHE TEPANeBTUUECKUX CPEACTB
WK TPOPUIAKTUYECKUX CPEINCTB ISl BOCHAJMTENbHBIX 3a00JeBaHUH, TNPU KOTOPBIX B
MexaHH3Me 3a00JIeBaHMs yUaCTBYET 3aBUCHMBIH OT 04-UHTETPHUHA MPOLIECC AATe3UH.

Hacrosee n3obpereHue Takke IMEET LEJbIO0 MOyYeHHe HHIHOUTOPOB 04-UHTETpHHA.

ABTOpBI HACTOSIIErO H300PETEHHs UCCIENOBAIM WHTUOMPYIOWYIO  04-HHTErpPUH
AKTUBHOCTb Yy COE€IMHEHUH C pa3iIu4HON CTpykTypoil. Ilpm »>TOM aBTOpBI HACTOALIErO
n300pereHust OOHAPYKUJIM, YTO MPOM3BOIHBIE CYJb(POHAMHUAA C ONPENEICHHOW XUMHUYECKOU
CTPYKTYpOH, comep:kaiieil cynb(pOHAMUIHYIO TPYIIY, ¢ KOTOPOH CBA3aHA IeTePOLUKIMYECKast
rpynmna i GpeHnIbHas rPyIna, CoAepsKaas aliIaMIHOTPYIITY B KAYECTBE 3aMECTHTEJISI, JTHOO
ux (apMmaleBTHYeCKH NpUeMIIEMble COJH, O0JanalT HWHrUOUPYIOIIUM HHTerpuH o4B7
NefiCTBHEM B LIEJIbHOI KpOBU YeJIOBEKAa, a BhIlIeyKa3aHHbIE LENU JOCTUrAalOTCsl MPU MOMOUIU
3THUX COCIUHEHUMN.

B wacTHOCTH, HacTOsIIee H300pETeHNE BKITIOYAET B ¢e0sl ClieAyomue OObEKTHI.

[1] TIpomsBomHoe cynboHaMKIA, MpencTaBiIeHHOE cienyromeit odmeit popmymnoit (1),

b0 ero papMaleBTUYECKH IpUeMIieMas COJIb:

R3
|
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rA€. =---- 03HA4YaeT OAMHAPHYIO CBSI3b WJIU ABOHHYIO CBSI3b,

R:1 n R; He3aBHCHUMO Apyr OT Apyra O3HA4arOT aTOM BOAOPOJAA, aTOM rajoreHa, HU3LIUi
QJKWJ, HU3IMIHUN aJKeHW], HHU3IIYI0 AaJKOKCUTPYIIY, HU3IINH alKOKCHAJIKWI, HU3LIUN
raJIOANKWI, THAPOKCUTPYIITY WJIM HU3LIUN THAPOKCUANKUI, pudeM Ri u Ry MoryT coenunsThCs
BMecTe ¢ oOOpa3oBaHMEM OEH30JIbHOTO KOJIbLIA, KOTOPOE MOXKET WMEThb 3aMECTUTENb,
ATUMLUKINYECKOrO yIJIEBOAOPOAA, COAepKauero ot 4 1o 7 aTOMOB yIJIepoaa, KOTOPbIA MOKET
MMETb 3aMECTUTENb, TeTEPOaAPUIIBHOIO KOJbLA, KOTOPOE MOXKET HMETh 3aMECTUTENb, WU
reTePOLIMKIIA, KOTOPBIA MOYKET UMETh 3aMECTUTEIb,

R o3HaUaeT HU3IIHUM aJIKUJL,

e, f, g m h HezaBucumo apyr ot npyra o3zHadarot C-H mnu atom asora,

B o3Hauaer rugpokcurpymnmy, ajikokcurpynmy, comepxkauyro or 1 no 10 atomos
yIIepoaa, -O-TeTepOoLKINIECKY IO rpymnmy, LHUJIEKCETHJIOKCUTPYTIITY WJIH
MEIOKCOMUJIOKCUTPYTIIY,

D o3Hayaer GeH30JIbHOE KOJIBIO WJIM TeTepOapUIbHOE KOJBIO, KOTOPOE MOXKET UMEThb
3aMECTHUTED,

R4 03Ha4aeT aTOM BOJOPOAA WIIM HU3LIHUH AJIKUIL,

Rs o3HayaeT HM3MWUN aNKUJ, KOTOPbIA MOXKET UMETh 3aMECTUTENb, HU3LINUN AJIKECHUI,
KOTOPBIA MOXET UMETh 3aMECTUTENb, HU3LINN aJKHHWI, KOTOPBI MOXKET UMETh 3aMECTUTEIb,
HUBIIYIO aJKWJIaMUHOTPyNNy, (EHWI, KOTOPBIH MOKET HUMETh 3aMEeCTHTENb, T'eTepPOapul,
KOTOPBIA MOKET UMETh 3aMECTUTENb, WJIH T€TEPOLUKINYECKYIO TPYIY, KOTOPasi MOKET UMETh
3aMEeCTUTENb, IPUYEM

R4+ m Rs Moryr coemmHATBCS BMeCTe C OOpa30BaHMEM TeTEPOLIMKIA, KOTOPBIH MOMKET
MMETb 3aMECTUTENb.

[2] TIpomssomHoe cynbhoHamMuaa JudO ero papMareBTHIECKU MpUeMIieMast COJIb TIO II.
[1], mpu aTtom Ri u Ry HE3aBUCHUMO ApYyr OT Apyra O3HA4arOT aTOM BOAOPOJA, aTOM TaJioTeHa,
HUBIIUA  QJKWJ, HU3IIMA AQJKEHW, HU3IIYK aJKOKCUTPYIITy, HU3IINH aJKOKCHAJIKUJ,
THAPOKCHUTPYIIY WJIM HU3LIWKA ruapokcuankmi, npudemM Ri u Ry Moryt coenuusATbCs BMecTe ¢
obpa3oBaHueM OEH30JIbHOTO KOJIbIIA, KOTOPOE MOKET MMEThb 3aMECTHTENb, ATUIUKINIECKOrO
YIJIEBOAOPOA, COeprKalero oT 4 10 7 aTOMOB yIjiepoJia, KOTOPbI MOKET UMETh 3aMECTUTENb,
reTepoapuiIbHOTO KOJIbLA, KOTOPOE MOXKET HMMETb 3aMECTUTENb, WJIW TE€TEPOLMKIA, KOTOPBII
MOKET UMETh 3aMECTUTENb, &

Rs o3HayaeT HM3MWUN aNKUJ, KOTOPbIA MOXKET UMETh 3aMECTUTENb, HU3LINUN AJIKECHUI,
KOTOPBI MOXKET UMETh 3aMECTHUTEJb, HU3IIYIO aJKHJIAMUHOTPYIyY, (EeHUJ, KOTOPBIA MOKET
UMETb  3aMECTUTENb, T[eTepoapui, KOTOPbIH  MOXKET HMMETh  3aMECTUTENb,  WIH

reTePOLUKINYECKYIO IPYIITY, KOTOPast MOKET UMETh 3aMECTUTEIb.
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[3] IIpomssomHoe cynbhoHamuaa audO ero papMareBTHUSCKH MpUeMIIeMast COJIb TIO II.
[1] wnum [2], mpu 3TOM ===-- O3HAYAET IBOMHYIO CBSI3b.

[4] TIpouwsBomHoe cynbpoHamuaa audO ero ¢apMareBTHUYSCKH MpHeMieMasl COJb IO
nrobomy u3 mm. [1]-[3], mpu 3ToMm Ri 1 Ry coenunsitorest BMecTe ¢ 00pasoBaHUEM OEH30JIbHOTO
KOJIbIIa, KOTOPOE MOXKET UMETh 3aMECTUTENb, AJULUKINIECKOTO YIJIEBOJOPOAa, COAEPKAIIErO
OT 4 10 7 aTOMOB yriepoja, KOTOPBIA MOKET UMETb 3aMECTHUTEINb, T€TePOAPUIIBHOIO KOJIbLA,
KOTOpPOE MOKET UMETh 3aMECTUTEIb, WIH T'€TePOLIMKIIA, KOTOPBIA MOXKET UMETh 3aMECTHUTENb, a
3aMECTHUTENb BBIOPAH M3 HU3IIETO aJKWIIA, HU3IIEH aJIKOKCUTPYIIbI, HU3MIErO THAPOKCHANIKIIA,
AMUHOTPYIIIBI, HU3MIEH aIKHJIAMHUHOTPYIIIBI M HU3IIETO aJIKUJIAMUHAJIKIIIA.

[5] TpomsBomHoe cynbpoHamuaa audOO ero ¢apManeBTHUECKU TpUemMjieMasi COJb IO
nrobomy u3 mim. [1]-[3], mpu aTom R 1 Ry He3aBUCHMO IpyT OT Apyra O3HAYAIOT aTOM BOAOPOAA,
HU3LIWNA aJKWI WIA HU3LUN TUApOoKcHaNkui, npudeM Ri; u Ry MOryT coenuHsTbCS BMeECTE C
oOpa3oBaHUEM AMIUKINYECKOTO YIJIEBOAOPONA, CoAep:Kamero oT 4 10 7 aTOMOB yrjepoja,
KOTOPBI MOXKET HUMETh 3aMEeCTHTENIb, T'eTepPOAPUIbHOTO KOJIbI[A, KOTOPOE MOXKET HMETh
3aMECTHTENTb, WJIA T€TePOLUKIIA, KOTOPBIA MOKET UMETh 3aMECTUTEIb, & 3aMECTUTEIb BEIOpaH U3
HU3IIETO aJKUIA U HUZIIEeH aJTKOKCUTPYIIIIHL.

[6] TIpomsBomHoe cynbhoHamuaa JudO ero papMaleBTHUESCKH MpUeMIIeMast COJIb TIO II.
[1], mpu atom R;1 u Ry He3aBucumo apyr oT Apyra 03Ha4ar0T aTOM BOJOPOJA, HU3LIMI alKUIL,
HU3LIWN rajJoaKWI WIW HU3LIUNA TUApOKCHanKui, npudeM R; u Ry MOTyT coenuHsThCA BMECTeE C
oOpa3oBaHUEM AMIUKINYECKOTO YIIeBOAOPOaA, Coaeprkaiiero otT 4 1o 7 aTOMOB yrjepoja,
KOTOPBI MOXKET HUMETh 3aMEeCTHTENIb, T'eTepPOAPUIbHOTO KOJIbI[A, KOTOPOE MOXKET HMETh
3aMECTHTENTb, WJIA T€TePOLUKIIA, KOTOPBIA MOKET UMETh 3aMECTUTEIb, & 3aMECTUTEIb BEIOpaH U3
HU3IIETO aJKUIA U HUZIIEeH aJTKOKCUTPYIITIBL.

[7] TIpomssBomHoe cynbpoHamuaa audO ero ¢apMareBTHUYSCKH MpHeMIIeMasl COJb IO
nrobomy u3 mim. [1]-[3], mpu aTom R 1 Ry He3aBUCHMO IpyT OT Apyra O3HAYAIOT aTOM BOAOPOAA,
HU3LIWNA aJIKWJI WK HU3LHUN THAPOKCHATKIIL.

[8] IIpomssomHoe cynbpoHamuma auO0 ero (apMaleBTHUYSCKH MpHEeMJIeMasl COJIb IO
mrobomy u3 mm. [1]-[3], mpu s3tom Ri u Ry coenunstorcst BMecTe ¢ 0Opa3oBaHUEM MUPHUINHA,
KOTOPBI MOXKET UMETh 3aMeCTUTENb, LIUKJIOTEKCEHa, KOTOPBIH MOXKET HUMEThb 3aMECTHTEb,
OUTHIPOINMPAHA, KOTOPBIH MOXET UMETh 3aMECTHUTENIb, TETPArHIPONMUPUANHA, KOTOPBIH MOKET
UMETh 3aMECTUTENIb, WJIH HMHIA30J1a, KOTOPBIA MOXKET HMETh 3aMECTHTENb, a 3aMEeCTHTElb
BbIOpAaH W3 HUBIIEr0 AaJKWia, HU3MIeH aJKOKCUTPYMIbl, HU3IIEr0 T'HAPOKCHAIIKUIIA,
AMUHOTPYIIIBI, HU3MIEH aIKHJIAMHUHOTPYIIIBI M HU3IIETO aJIKUJIAMUHAJIKIIIA.

[9] TIpomsBomHoe cynbpoHamuaa audOO ero ¢apMaleBTHUECKH MpUeMJIeMasl COJIb IO

nrobomy u3 . [ 1]-[8], mpu 3TOM € 03HavyaeT aToM a3oTa, a Kaxabii u3 f, g u h o3nayaer C-H.
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[10] TIpousBomHoe cyiboHamuna JubO ero ¢apMaleBTHUSCKH MpHEeMIIeMasl COJb 0
mobomy u3 mm. [1]-[9], mpu s>ToM B o03Hauaer TUAPOKCUTPYNIy WM aJKOKCHUTPYIITY,
coaep:xamyr ot 1 10 6 aTOMOB yriaepoaa.

[11] TIpousBomHoe cyiboHamuna JudOO ero GapMaleBTHUSCKH MPHEMIIeMasl COJb 0
arobomy u3 mm. [1]-[10], mpu 3Tom 3amectutens y D BbIOpaH M3 atoma rajoreHa, HHU3IIErO
aJNIKWJIa, HU3IIEeH aJKOKCUTPYIIbI U TUAPOKCUTPYIITIBI,

[12] TIpousBomHoe cyibdoHamuna JudO ero GapMaleBTHUSCKH MPHEeMIIeMasi COJb 0
mrobomy w3 . [1]-[11], opu 3TomM D o3HayaeT OEH30JIbHOE KOJIBLIO, KOTOPOE MOKET UMETh
3aMECTHUTENb, KOJIBIIO MUPUANHA, KOTOPOE MOKET UMETh 3aMECTHTElb, WJIM KOJIbLIO THO(EHA,
KOTOpPOE MOXKET HMETh 3aMeCTUTENb, & 3aMECTHTEIb BbIOPaH M3 aToMa TaJiore€Ha, HH3IIero
aJNKWJIa, HU3IIEeH aJKOKCUTPYIIIbI U TUAPOKCUTPYTITIBI,

[13] TIpousBomHoe cyibpoHamuna JudO ero ¢apMaleBTHUSCKH MpHEeMIIeMasl COJb 0
arobomy m3 . [1]-[11], opu 3ToM D o3HavaeT OGEH30JIbHOE KOJIBIO, KOTOPOE MOXKET HMETh
3aMECTHTENb, KOJIbLIO MUPUANHA, KOTOPOEe MOKET UMETh 3aMEeCTHUTElb, MJIM KOJbLO THO(EHa,
KOTOPOE MOKET UMETh 3aMECTUTEb, & 3AMECTUTEITb TIPEJCTABJICH ATOMOM TajIoreHa.

[14] TIpowmsBomHoe cyibpoHamuna JuOO ero (apMaleBTHYECKH MpUEMIIeMasl COJIb IO
nmrobomy u3 . [1]-[13], mpu 5Tom R4 03HayaeT atom Bogopona.

[15] TIpousBomHoe cyibdoHamuna JubOO ero ¢apMaleBTHUSCKH MPHEeMIIeMasi COJb 0
nrobomy u3 mm. [1]-[14], mpu 3ToM, korma Rs comep:kuT 3aMecTuTesIb, TO 3aMECTUTEIh BHIOpaH
W3 aTOMa rajoreHa, LHMAHOTPYIIbl, TUAPOKCUTPYIIbI, HU3MIETO alKuja, HU3IIEH
ANKOKCUTPYIIbL, TpupTOpMETHIA, (EHIIA U T€TEPOLIUKINIECKON TPYIIIbI.

[16] TIpousBomHoe cyibpoHamuna JuOO ero GapMaleBTHUESCKH MPHEMIIeMasl COJb 0
nrobomy u3 m. [1]-[14], mpu atom R4 u Rs coenubsitorcst BMecTe ¢ 00pa3oBaHUEM reTepOIUKIIA,
KOTOPBI MOJKET UMETh 3aMECTHTENb, a 3aMECTHUTENb BbIOPAaH W3 HU3IIEro aJKWia, HU3MIEH
ANIKOKCUTPYIIIBI, TUAPOKCUTPYIITBI H FETEPOLIUKINYECKON IPYIIIIBL.

[17] TIpousBomHoe cyiboHamuna JubO ero GapMaleBTHUSCKH MpHEeMIIeMasl COJb 0
arobomy u3 mm. [1]-[14], mpu 3ToM Rs o3Hauaer HUBMIMN ajKWI, KOTOPBIH MOJKET HMEThb
3aMeCTUTENb, HU3IIYI0 aNKUJIAMUHOTPYIIY WM T€TEPOLMKINYECKYIO TPYIy, KOTOPas MOKET
UMETh 3aMECTHTeNlb, a 3aMeCTUTeNlb BbIOpaH U3 aToMa Tajiore€Ha, LHUAHOTPYIIIHIL,
THIPOKCUTPYIIbBI, HU3IIEH aIKOKCUTPYIIbI, TpudropMmeTiia u heHuna.

[18] TIpoumsBomHoe cynbhoHamuaa audo ero papMaleBTHIECKH mpruemMyeMast CoJib 1o 1.
[1] unu [2], mpu 3ToM R1 1 Ry He3aBucuMO Apyr OT Apyra 03Ha4yaroT aTOM BOAOPOAA, HU3LIUI
aNKWJI, HU3IIYIO AJKOKCUTPYIMIy HJIM HU3IIWNA THAPOKCHANKWi, npudeM Ri u Ry moryr
COENUHSTHCS BMECTE C 00pa3OBaHUEM ATHIUKJINYECKOTO YIIIEBOAOPOA, CoAepKamero oT 4 1o 7

ATOMOB yTJI€Epoaa, KOTOprfI MOJKET OBITh 3aMCIICH HU3MIKUM aJIKUJIOM, FE€TEPOAPUIBHOTO KOJIbLIA,
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KOTOPOE€ MOXKET OBITh 3aMCIICHO HU3IIUM AJIKUJIOM, WUJIM IETCPOLUKIIA, KOTOpI:;IfI MOKET OBITh
3aMEIICH HU3INM aJIKHUJIOM,

D o3nauaer OeH30IbHOE KOJIbLIO, KOTOPOE MOXKET OBITh 3aMEIICHO aTOMOM TaJIOr€Ha, WUIn

K€ TeTepOaAPIIIBHOE KOJIBLIO, BBIOPAHHOE U3 CIEAYIOMHX (hopmyi:

I7Ie a O3HAYAET MOJIOKEHHe CBs3H ¢ S, a b — monoxenue cBsizu ¢ N,

R4 o3nauvaer atom BoAopoaa, a

Rs o3Hauaer ankum, copepxkamuil OT 2 10 5 aTOMOB YIjepoaa, KOTOPbIA MOKET UMETh
3aMeCTUTENb, BBIOPAHHBIN U3 TPYIIIBL, COCTOSIIEH 13 HU3IIEH aJKOKCUTPYIIBI, aTOMa TajloreHa,
TUIPOKCUTPYIIIBI U apuila; FeTepoapuil, WIN reTepOLUKINYECKYI0 IPyIy, COAEPKallyl0 aTOM
O B koJblIe, IPUYEM:

korga D — GeH307pHOE KOJIBIO, KOTOPOE MOXKET OBbITh 3aMELIEHO aTOMOM rajioreHa, To D
coenuHsieTcs ¢ S v N B napa-noJOKeHUsIX,

korna D — rerepoapuiibHOE KOJIBLIO, MPEACTABIEHHOE Clenyromieit popmynoi

, TO € O3Ha4aeT aTOM a30Ta,

korga Rs — rerepouumknuueckast rpynma, comepskamas atom O B kousble, T0 R u Ry
COEIMHSIOTCS BMECTE C 00pa30BaHUEM I'eTEPOAPUIIBHOTO KOJIbIIA, &

korga Rs — ajkun, coaepkamuii oT 2 A0 S5 aTrOMOB yryiepoja, KOTOPBIA 3aMelleH

TUIPOKCIIIOM, TO Rs mpencrasneH creayromieii Gopmynoit:

HO \

[19] TIpowmsBomHoe cynbhoHamuaa audo ero hapmMalneBTHIeCKH mpruemMyeMast CoJib 1o 1.

[1] wmu [2], mpencTaBieHHbIE ClieAyrOIel (GopMyJIon:

T
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[20] TIpousBomHoe cynbpoHamuaa audo ero hapMaleBTHIECKH mpruemMyeMast CoJib 1o 1.

[19], npencraBieHHble chnenyromei Gopmyoi:

Rs
|
OYN Ry
N N |
= | R,
N (0]

[21] TIpowmseomHoe cynbpoHamuaa TudOo ero hapmMaleBTHIECKH mpuemMyeMast CoJib 1o 1.

[19], npencraBieHHble chnenyromei Gopmyoi:
Ry
I

0 N R

&
Q@

[22] TIpousBomHoe cynbpoHamMuaa audo ero papMaleBTHIECKH mpuemMyeMasl CoJib 1o 1.

Ry

[19], npencrapiieHHbIe TFOOOM U3 CISTYIOIHUX (POPMYIL:
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[23] TIpouseomHoe cynbhoHamuaa TudOo ero hapmManeBTUIECKH mpuemMyeMast CoJib 1o 1.

[22], npencraBiieHHbIe TFOOOM U3 CISTYIOIHX (POPMYII:




[24] TIpousBomHoe cyibpoHamuna JuOO ero ¢apMaleBTHUSCKH MPHEMIIeMasi COJb 0
mobomy wu3 nmn. [1]-[23], mpu sTomM B o0O3Hauaer THIPOKCUTPYITY, METOKCHUTPYIIY,
STOKCHTPYIITY, H30MPONOKCUTPYIIITY HUTH N300y THIIOKCUTPYIIITY.

[25] dapmaneBTHYECKass KOMIIO3UIUS, CONEpsKaIIasi MPOU3BOIHOE Cyib(poHammaa Tudo
ero (apMareBTHUECKH MPUEMIIEMYIO COJTb IO JTFobomMy u3 . [1]-[24].

[26] TepameBTu4yeckoe  CpPeACTBO WU MNPOPUIAKTHYECKOE  CPENCTBO IS
BOCTIAJIUTEIBHOTO 3a00JIEBAHUS, TTPH KOTOPOM B MEXaHHU3ME 3a00JIeBaHHsI yUaCTBYET 3aBUCHMBII
oT wuHTerpmHa o4f7 mpouecc anre3wy, MNpPUYEM CPEIACTBO COAEPKUT  IMPOU3BOAHOE
cynabpoHamMuaa Judo ero GpapMaleBTUIECKH TPUEMIIEMYIO COJTb IO Jirodomy u3 mim. [1]-[24].

[27] Wnarubutop unTerpuna a4B7, cogepxkaimuii MpoU3BOIHOE CyJibhoHaMUIa JTUOO ero
(dhapManeBTHUECKH MPUEMIIEMYIO COJIb IO JTrobomy u3 m. [1]-[24].

B cooTtBercTBUM ¢ HACTOSIIIUM H300pETEHHEM NPEAyCMOTPEHBI HOBBIE COCIUHEHMS,
UMEIIINEe XUMHUYECKYI0 CTPYKTYpPYy, KOTOpas IO CHUX MOp Obljla HEW3BECTHA, M OOJamarolne
UHTUOMPYIOIINM 04-UHTETPUH ACHCTBUEM.

B cooTBercTBMM C HACTOSIIIUM HM300pPETEHHEM, B HaCTHOCTH, NMPEAYCMOTPEHBbI HOBBIE
COEIMHEHUs, 00NaaoInue HHruONPYOINM 04-HHTErPUH eHCTBHEM, KOTOPbIE H30MpaTenbHO
OKa3bIBaOT ciadbIil 3¢dexT Ha 04P1, HO cunbHBIN 3¢ dekT Ha a4P7.

B coorBercTBMM C HACTOSIIIUM H300pETEHHEM TAaKXKE MPENTyCMOTPEHbI BBOIHMbIE
MEePOPAIbHO COSAMHEHMUS, 00 IaaroIe HHIHONUPYIOITUM O4-HHTETPUH JEHCTBHEM.

B cootBercTBUM € HACTOALIMM HM300pETEHHEM TaKKe MPEeIyCMOTpPEeHbl Oe30macHbIe
COEIOMHEHHS, 00Jaar0Ie HHIHONPYIOIINM 04-UHTETPUH IEHCTBHEM.

B coorBercTBUHM € HACTOAIIMM H300pPETEHHEM TaKKe MPEOyCMOTPEHBI COCAMHEHUS
JUTUTEJIbHOTO NEHCTBUS, 00JIaAaroIie HHrHOUPYIOIHUM o4-UHTETPUH NEHCTBUEM.

B cooTBercTBMM C HacTOSIIMM HM300peTEHHMEM TaKKe NPEAYCMOTPEHbI HOBBIE
COEIMHEHUs1, 00Jaar0Ie HHIHONPYOLUIUM 04-UHTETPUH IEHCTBHEM B KPOBU YEJIOBEKA.

B  coorBerctBMM ¢ HacTOSIIUM ~ HM300pETEHHMEM  TaKKe  MPEIyCMOTPEHBI
dapMarieBTHUECKHE KOMITO3UIMH, COAEPIKAIUE BBIIICYKA3aHHbIE HOBBIE COCOMHEHUS W
(apMareBTHUECKH PUEMIIEMBIH HOCHTEIb.

B cooTBeTcTBHM ¢ HACTOSIIUM HM300pETEHHEM TaKKe MPENyCMOTPEHBI JIEKAPCTBEHHBIC
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CpEeICTBa, COJep Kallle BbIIIeyKa3aHHbIE HOBbIE COSMHEHMSL.
B cooTBeTcTBHM C HACTOSIIMM H300pETEHHEM TaKkKe MPEAYCMOTPEHbI TEPANIEBTHUECKUE

CpeAcTBa WX MPOPUIAKTUIECKUE CPEACTBA Il BOCHIAIUTENbHBIX 3a00JI€BaHHH, TIPU KOTOPBIX B

MexaHn3Me 3a00JIeBaHIsI yUaCTBYET 3aBUCHMBII OT HHTErpuHa 047 mpouecc aare3uu.

B cootBeTcTBUM ¢ HACTOSIIMM HM300PETEHHEM TAK)KE MPEAYCMOTPEHbI HHIHOUTOPHI 04-
UHTErpuHa.

Onucanue BOIJIOLIEHUH

B Hacrosiimem onucaHuu “KOTOpPbIH MOXKET MMETh 3aMECTUTENb O3HAadaeT “KOTOpbIH
3aMellleH UM He 3aMeltieH . Eciu He yka3zaHO MHaue, KOJIMYECTBO U MOJIOKEHHUS 3aMeCTUTeNen —
3TO JEOOble KOJMYECTBA U JIIOOBIE TOJOKEHHUS, KOTOPhIE HE MMEIOT OCOOBIX OrpaHmyeHud. B
cilydae 3aMeINeHUil JBYMsI MM HECKOJbKUMH 3aMECTUTENSIMH 3TH 3aMECTUTENd MOTYT OBITh
OJIMHAKOBBIMU WJIM MOTYT OTJIMYATLCA IpYr OT Apyra. IIpumepsl 3amMecTuTeNneii: aToM rajorexa,
HUTPOTPYINa, [UAHOTPYINA, THAPOKCUN, HU3IIUN alKWI, HU3LIUN alKeHUJI, HU3IIUHA aJKUHUI,
HU3LIAs AaJKOKCUIPYMMA, HU3IIAs aJKWITHOTPyIINa, HU3IMIMM T'MIPOKCHAIKWJ, HU3LINN
TUIPOKCHAIKEHWJ, HH3MIas TMAPOKCHAIKOKCUTPYINA, HU3IMUNA aJKOKCHUAJKWI, HU3IINUN
rajloanKul, HU3INUH rajoajkeHus, HU31Ias rajloalKOKCUTpyIna, HU3las rajoajkuiITHOTPYIa,
aMHUHOTPYIIIA, HU3IIAs aJKWIAMHHOTPYIINA, HU3MIMHA aKUIaMUHOKapOOHWI, KapOOKCUTPYyIIa,
HU3IIUH  aNKWIOKCUKApOOHWJ,  KapOamMOWJ,  HU3IIMA  alKaHOWI,  apoWj,  HU3IIUN
ANKHUIICYIb(OUHUI, HU3LIUN ANKHJICYIb(GOHMI, cynbhamomn, aMMOHMH, apuJ,
reTepoLMKINYECcKass TIpynna, HU3IMIMNA apUIajKWil, HU3MWNH TeTepOLMKINYECKUN aiKu,
APUJIOKCUTPYIINA, TeTePOLUKINYECKast OKCUTPYINa, AapWICYyJIb(OHUI, TeTepOLHKINISCKUN
Cynb(pOHMI, AUTHAPOKCHOOPIII, HU3IIUH AJKUIAMUHOAIKWII, HU3IMINHA apHIAIKOKCHKapOOHNUI,
HU31IAs AIKeHWJIOKCUTPYIINA, HU3LIas allMJIOKCUTPYIINa, HU3MIas alluJIaMUHOTpYyIIa U Jp.

B nHacrosiem onucaHuu TepMHMH “HU3IIMN~ O3HAdaeT Ipymmbl, coaepxkaiue oT 1 1o 6
aTOMOB yIJIeponda, a “HHU3LIMN aJKWI — 3TO JIMHEWHBIH, PA3BETBJEHHBIN WU LUKIUYECKUN
ajkui, coaepxamuii ot 1 1o 6 aromos yraepona. K npumepy, 5T0 MeTwun, 3TUi, H-IPONWI, H-
OyTHA, H-TIEHTHJI, H-T€KCWJ, H3OIpPONII, U300yTWI, 6mop-OyTui, mpem-OyTWi, H30MEHTHI,
mpem-TIeHTUJ, HEONEeHTWJ, 2-TIeHTWJ, 3-TEeHTUJ, H-TeKCHJ, 2-TeKCWJ, LUKJIOMPOINII,
LUKIOOYTHI, LHMKJIOTEHTWI, LUKJIOT€KCHUJ, LHKJIOMPOIMIMETII, LUKIONPONIIATUI H JIp.
IIpeanoyYTUTEeNbHBIMU SBJISIOTCA METUIL, 3TUI U H-TIPOIIHIL

“Husmunii ankeHusT — 000N JTMHEHHbIH W Pa3BETBICHHBIH aIKEHW, CONEp KU OT
2 no 6 aTroMOB yriiepoaa, BKJtouas uzoMepbl. K mpumepy, 3TO BUHWJ, aJlIWJ, NPONEHWUI,
OyTeHWJ, TEHTEHWJ, TeKCeHW1I u np. I[IpennouTUTEeNbHBIMH SIBISIIOTCS BHUHWJ, aJUIAIT |
MIPOTEHNUI.

“Husmunii ankuan’ — Jr0001 THHEHHbIH WIIH Pa3BETBICHHBIA AJKHHIII, COAEPKAIIUNA OT
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2 no 6 aToMOB yriiepozaa, BKJIrouas m3oMepsl. K mpumepy, 3TO STUHWI, NMPONMUHWI, OYTHHMUIL,
NEHTUHWI, TeKCUHUI U JIp. [IpennodTureabHbIMU ABISAIOTCS STUHUWI U IPOTTMHUIL.

B xauectBe “aroma ranoreHa’ CyLIECTBYIOT, K IPUMePY, aTOMbI GTopa, xyopa, Opoma,
fiona u ap. IlpeanouTUTENTbHBIME SBIISTFOTCSI ATOMBI (PTOPA U XJIOpA.

“Husmas  ankokcurpynma” — 3TO  AJKOKCUTPYIIa, cojaepxkallas JIMHEWHBIH,
PA3BETBJICHHBIA WM LMKIWYECKUN ajkwi, cozepxkamuii or 1 mo 6 aromoB yriepoma. K
PUMEPY, STO TPYIIIBI METOKCH, 3TOKCH, H-TIPOTIOKCH, H-OyTOKCH, H-TIEHTUJIOKCH, H-T€KCUIIOKCH,
U30TIPOTIOKCH, U300YTOKCH, 6mOp-OyTOKCH, mpen-O0yTOKCH, LUKIIOPONIIOKCH, [IUKJIOOYTOKCH,
LUKJIOTIEHTUJIOKCH U LMKJIOTeKCUJIOKCH. IIpennouTuTenbHbIMU SIBJISIFOTCSL TPYIIBI METOKCH,
STOKCH U H-TIPOTIOKCH.

“Hu3muil amKOKCUMETHUT — 3TO METWJI, 3aMeIeHHBbIM OJHON WM HECKOJbKUMH W3
BBIIIENIPUBEACHHBIX “‘HU3IIMX ajkokcurpynn . K nmpumepy, 5T0 METOKCUMETHII, STOKCUMETHIL,
U30TIPOTIOKCUMETHII,  mpem-OyTOKCUMETHST W fAp.  lIpeAnodTuTeNnbHbIMH — SIBJISIFOTCS
METOKCUMETHII U STOKCUMETHIL

“Hus3muil rajoankmr — 5TO HU3IIWKA allKWJI, 3aMelleHHbIN OJTHIM HIH HECKOJbKUMH W3
BBIIICIPUBEACHHBIX “‘aTOMOB rayjoreHa’. K mnpumepy, 310 TpudropMerun, audpTOpMETHI,
MOHO(TOpPMETHII, TPUXJIOPMETUI, OUXJIOPMETHIL, MOHOXJIOPMETUI, TpudTOpITHI,
nerradTopaTHa 1 Ap. [IpennouTHTENbHBIM SIBIISIETCS TPUPTOPMETHIL.

“Husmuil ruapoKCHanKuil  — 3TO HU3IIMH alKWj, 3aMelleHHbl ruapokcuyiom. K
npuMepy, 3TO THUAPOKCUMETWUJ, THUAPOKCHMITUA U Ap. IlpeanouTuTenbHbIM — sABisAETCS
TUIPOKCUMETHUIL.

“Husmas ankujJaMuHOrpynma® — OTO aMMHOIPYINA, 3aMelleHHas OJHMM WU
HECKOJIbBKUMHU U3 BBIIIENPUBEACHHbIX “HM3IIMX ajkwios”. K mnpumepy, 3TO TIpyIIbl
METHUJIAMUHO, STUJIAMUHO, MPOMUJIAMUHO, mpem-OyTHIIAMHHO, W30TPONUIAMUHO,
AUMETUIAMUHO, JTUATHJIAMUHO, JAUIPONUIAMHUHO, AMM3ONPONMIAMUHO, METUISTUIAMUHO U JIp.
IIpeanoYTUTENbHBIMU  SIBJISAIOTCA  TPYOIbl  METWJIAMMHO, OTUJIAMHHO,  IPOIMHJIAMUHO,
W30MPOMUIAMUHO U TUMETHIAMUHO.

“Huzmmuil anKujJaMUHOANKWI — 3TO HUBIMIHUKA aJKWI, 3aMEIIEHHBbIM aMHHOTPYIIIOH,
3aMEIIEHHON OJHUM WJIM NIBYMSI M3 BBILICTIPUBENEHHBIX “‘Hu3mux ankwior’ . K npumepy, 3To
METHUJIAMUHOMETHI,  3THJIAMHHOMETWJ,  TNPOMUJIAMUHOMETHJ,  M30NPONUIAMUHOMETHI,
METHUJIAMUHOATHII, 3TUJAMUHOATHI, AMMETUJIAMUHOMETUJI, METUJ3TUJIAMUHOMETHUI U Jp.
IIpeanoYTUTEeNbHBIMU SBJISIOTCA METUIAMUHOMETHI, 3STUJIAMUHOMETUII U METUIIAMHUHO3TUIL.

“ AMMIMKJIMYECKUH yriieBoAopon’ — Jiro0as LHUKJIWYECKash CTPYKTypa, COCTOsIIAas U3
aTOMOB yIjepoAa U aTOMOB BOJOPOJAa, KOTOpbIE OXBAaThIBAIOT LIMKJIOANKAHBI, Y KOTOPBIX BCE

CBA3U ABJIAKOTCA OAWHAPHBIMU, HUKJIOAJKCHDBI, KOTOPBIC MOTYT COACPKATH I[BOI\/'IHYI-O CBsA3b, U
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t.41. K npumepy, 370 nukinoOyTaH, [UKJIONEHTAH, [TMKJIOTEKCAH, [IUKJIOTeNTaH, [IMKIOTEKCEH U
ap. TIpeanodTuTenbHBIMU SIBJISTFOTCS [IUKJIOTEKCAH U [UKJIOT€KCEH.

“I"eTepoapuiibHOE KOJIBLO  — 3TO 4—10-ujeHHOe apoMaTHdeckoe KOJbLIO, coAepkallee B
KaueCcTBE aTOMOB KoJbLa 1-4 rerepoaromMa M3 4ucjia aTOMOB KHCJIOpOHa, cepbl U aszora. K
PUMEPY, STO KOJIBIIO MUPUIMHA, KOJBIO MUPUIa3HHA, KOJIBIIO MUPUMHINHA, KOJIBIIO Hpa3HHa,
KOJBIO (ypaHa, KOJbLO THO(EHA, KONbLIO MUPPOJA, KOJNbLO HM30KCA30Ja, KOJBIO OKCA30Ja,
KOJIBIIO M30THA30J1a, KOJBIO THA30J1a, KOJBIO MMHUPA30Jia, KOJBIO HWMHAA30Jia, KOJBIO
OKCaJINa30Jia, KOJbIO THAIUA30J1a, KOJBIO TPHA30Jja, KOJbIO TeTpa3oia, KOJblo Oer3odypaHna,
KOJIbIO OeH30THO(EHA, KOJBIO WHAOJA, KOJBIO H30WHAOJA, KOJbIO OEH30KCa30jia, KOJBIO
OEH3M30KCa30J1a, KOJIBLIO OEH30THA30j1a, KOJBIO OEH3M30THA30ja, KOJbIO OEH3MMHIA30JIa,
KOJIBIIO WHIA30J1a, KOJBIO MypHUHA, KOJBIO XHHOJWHA, KOJBLO HW30XWHOJHMHA, KOJIBIO
[UHHOJIMHA, KOJIbLIO (hTasla3MHA, KOJBIO XHHA30JIMHA, KOJIBIIO XHHOKCAJIMHA, KOJIBIO MTePUIHHA
u n1p. [IpennoyYTuTeIbHBIMU SIBJISIFOTCS KOJIbIA TTUPUINHA U TUPUMUINHA.

“T'erepouuks” — 3T0 4-10-ujeHHBIH MOHOIMKJIMYECKUNA WM  OWIUKITUYECKHMA
FEeTEPOLMKII, COAEPKAIIMI B KayeCcTBE aTOMOB KoJsblLa 1-4 rerepoatoma M3 4YHMCiIa aTOMOB
KHUCTIopona, cepbl U a3ora. [Ipu 3ToM 000H aToM yriiepona B KOJbIE MOKET OBbITh 3aMelIeH
OKCOTPYIIION, a aTOM Cepbl WJIM aTOM a30Ta MOKET OBITh OKHCJIEH ¢ OOpa30oBaHHEM OKCHJA.
Ieteporuknndeckoe KOJBIO MOKET OBITh KOHIEHCHUPOBAHO C OEH30JbHBIM KOJbLIOM. K
MpUMepy, 3TO KOJBIIO OKCETaHa, KOJbLO TeTparuapodypaHa, KOJbLIO AUTUAPOTHPAHA, KOJBIIO
TeTParuApONUpPaHa,  KOJNBLO  JOUOKCOJIAHA,  KOJBLIO  TeTparuApoTHO(eHa,  KOJBbLO
TETPAruIPOTHOMUPAHA, KOJBIO THUA3OJUIAWHA, KOJBIO A3€THAWHA, KOJBIO MUPPOJUIANHA,
KOJIBLIO TIMITEPUINHA, KOJIBIIO MHUIEPAa3HHA, KOJbIO TOMOHUIIEPHINHA, KOJIBIIO TOMOITUIIEpA3HHa,
KOJIBLIO TMUPA30JUINHA, KOJbLO WMUIAA30JUINHA, KOJbLO TETPArHAPOIMUPUANHA, KOJBIO
TETPArHIPOMUPUMHINHA, KOJBIIO MOPQOJHHA, KOJbLIO THOMOP(OJMHA, KOJBIO WHIOJHMHA,
KOJIbIIO M3OUHIOJMHA, KOJBLO XPOMaHA, KOJBIO M30XPOMAaHA, KOJIBLO a3auHAOJMHA, KOJBIO
MUTIEPUANHOHA, KOJIBIO MMHIA30KCATHHA, KOJIBIIO WMHIA30THA30JIMHA, KOJBIO MUPUMHUIOHA,
KOJIbLIO THIAHTOMHA, KOJbIIO XMHYKJIUAWHA W Ap. [IpeanodYTuTebHbIMHU SIBJISIFOTCS KOJIbIla
MUIEePUANHA, TUIEpa3uHa, TETparuaponupaHa u MopdonuHa.

“T'erepoapmir’ — 3T0 4—10-unieHHass apoMaTHUeCKasi KOJIbLIEBasl TPYIa, CoAep Kalias B
KaueCcTBE aTOMOB KojbLa 1-4 rerepoaroMa M3 4uCiIa aTOMOB KHUCIOpOAa, cepbl U aszora. K
OpUMepy, 3TO MHUPUAMHWI, THPUAA3UHWI, MUPUMHUIHHWI, MUPAa3UHWI, (QypaHWil, THEHUI,
MUPPOJIAJI, HM30KCA30JMJI, OKCA30JWI, W30THUA30JIMI, THA3OJWJ, MHPA3OIUI, HWUMHAA30JIII,
OKCAIMA30JIIII, THAJUA30JIIIL, TPUA3OJIHII, TETPa3oauy, OeH30(pypaHi, OEH30THEHUI, UHIOJWI,
M30MHAONII,  OEH30KCA30JMJI,  OEH3M30KCA30JUJI,  OEH30THUA30JIMI,  OEH3M30THA30JIUII,

6eH31/IMI/II[aSOJ'II/IJ'I, HHAa30JI1I, MypUHNUII, XHUHOJIMHUIIL, HU30XHUHOJINMHNII, IMUHHOJIMHHNJI,
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(TanazsuHWI, XMHA30JIUHWII, XUHOKCAIMHII, NTEPUIUHII U Ap. [IpearnodTuTenbHBIMU SIBISIFOTCS
NUPUIUHII U TUPUMHUIAHILL

“T'erepouukinndeckass rpynnma’ — 3T0 4-10-ujeHHass MOHOLMKIWYECKas WM
OMLIMKIIMYECcKasi TeTepOLUKIIMYEcKasl TPYIa, COIAeprkamas B KadecTBE aTOMOB Kojbla 1-4
rerepoaTomMa M3 4YHMCJa aTOMOB KHCIOpoAa, cepbl U asorta. llpu s3ToM mroboit atom yriepona B
KOJIbLIE MOXKET OBITh 3aMELIEH OKCOTPYIIIOH, a aTOM CEepBI UJIM aTOM a30Ta MOKET OBITh OKHCIIEH
¢ oOpazoBanumeM okcupa. Kpome TOro, reTepoLMKIMYEecKas TpPyNIna MOXKET ObITh
KOH/IEHCHPOBaHa ¢ OEH30JbHBIM KOJBLOM. Tak, 3TO IPYyMIbl OKCETAaHWI, TETParuapodypaHu,
IUTUAPOTIUPAHUIL, TETPAruIpONHPAHHLI, JFOKCOJIAHUJI, TETParuapoOTHO(EHNUI,
TETPAruIPOTHONMUPAHWI,  THA3OJHIWHWI,  A3€THUIAWHWI, MUPPOJIHIUHII,  THUICPUIAHUI,
MUMEPA3UHIWI, TOMONHIEPHINHII, TOMOTNMIIEPA3HHUJ, NHUPA3OJIUANHNI, WUMHIA30HITHIIL,
TeTParuIpOMUPUANHIT, TETPAruAPONTHPUMHUIUHILI, MOPQOTMHII, THOMOP(OIHHUT,
UHJIOJIMHWI, W30MHIOJUHII, XPOMAHHWJ, HW30XPOMAHWI, Aa3auHIOJUHWI, TMUIEPUAHMHOHUI,
UMHUIA30KCA30JIWI, UMUAA30THA30IWI, THPUMHIOHWI, THIAHTOWHWI, XUHYKIUAWHWI H JIp.
[IpennoyYTUTENbHBIMU  SIBJSIFOTCS.  NUMNEPUIMHWI,  NHIEPA3HHUI,  TETPAruApOIHPAHHI,
MOPGhOTUHII, MUNEPUANHOHII M THIAHTOUHIT.

B Hacrosiiem n3o0pereHnu 11 MPOU3BOAHBIX CYJIb(OHAMUAA, IPEICTABIEHHBIX O0ImEel
dopmynori (1), mubo wmx QapmaneBTHYeCKH MpHEMJIEMBIX COJiell B 3TOH  Qopmyie
NPEANOYTUTENBHBIMU SIBIISTFOTCS CIEAYIOINE BEIECTBA.

B obweit ¢popmyne (I) mpennoururensio R u Ry He3aBUCHMO Apyr OT Apyra O3Havar0T
aTOM BOAOPOAA, HM3LIMHA AaJNKWJ, HU3IIUH TaJlOAJKHJI WM HU3MIMHA TUAPOKCHAIKWI, Ooiee
NPEANOYTUTENBHO aTOM BOJOPOJA WJIM HHU3MIMHA KWL, a OCOOEHHO MPEANOYTHUTENIbHO aTOM
BOOpOa Wi MeTwil. M sxe npeanourutensHo Ri 1 Ry He3aBucuMo npyr oT npyra 03Ha4aroT
aTOM BOJIOPOJA, HU3LIMK aJIKHJI MITH HU3LIHHA THIPOKCHUAIIKILL.

B o6mmeii hopmyine (I) mpennodTuTebHO KOJBLIO, 0Opa3oBaHHOE MPU CoequHeHNH R u
Ry, mpencraBnsier coOoii MUPUAWH, LMKIOTEKCEH, NUTHAPONHUPAH WM TETPArHAPOMUPUANH,
0oJiee TPEANOYTUTENFHO LUKJIOTEKCEH, TUTHAPOINHUPAH WM TETPAruAPONUPUINH, & OCOOSHHO
NPEANOYTUTENBHO TUTHAPONUPAH HIIH TETPAruAPOIHUPHUAHH.

B oOme#i ¢opmyne (I) mpemmoururensHo Rs o3Havaer HM3mWUM anmkwi, Oojee
NPEANOYTUTENBHO U3OTIPOTIHIT MITH METHII, @ OCOOEHHO MPEAIOYTUTENBHO METHIL.

B obmeii popmyne (I) npeamoururensho e, f, ¢ u h xaxnaeiii o3navaer CH wnmm arom
aszota, Ooyee mpenmodTuTeNbHO JEOOOW u3 e, f, g u h o3Hawaer aTom a3ota, a OCOOEHHO
NPEANOYTUTENBHO € MK f 03HauaeT aToM a3ora.

B ob6mei#i ¢popmyrne (I) mpenmouturenbHo B 0O3HauaeT rUAPOKCUTPYNIY WM HU3LIYIO

ANKOKCUTPYIITY; OoJiee MPEANOYTHTEIBHO THAPOKCUTPYIITY, METOKCUTPYIITY, 3TOKCHUTPYIITY,
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U30MPONOKCUTPYMITy, W300YTHUJIOKCUIPYIIYy WM  LUKJIOT€KCHJIOKCHIPYIY, OCOOEHHO
NPEANOYTHTENBHO THAPOKCUTPYIIITY, METOKCUTPYIIY, STOKCUTPYIINY, H30MPONOKCUTPYIIY HIIH
n300yTUIIOKCUTPYIITY; a HawOoJiee MPennouTUTeNbHO u300yTmiokcurpymmny. Mnm xe Oonee
NpPEANnoYTHTENbHO B 03Hauaer  T'UAPOKCUTPYINY,  METOKCHIPYMIy,  STOKCHUTPYIIY,
U3OMPOTNOKCUTPYNITy  WJIM  LUKJIOTeKCHJIOKCHIPYIIY, a OCOOCHHO  MPEeANOYTUTENHHO
THAPOKCUTPYIINY, METOKCUTPYIIY, STOKCUTPYIIY HJIH U30TPONOKCUTPYIIIY.

B obmeit popmyne (I) nmpeamourutenbHo D o3HadaeT OEH30JIbHOE KOJIBLIO, KOTOPOE
MOKET UMETb 3aMECTHTEJb, WIH reTepoapuiIbHOE KOJbLO, KOTOPOE MOKET UMETh 3aMECTHTEb,
Oosiee MPENNOYTHTENILHO OEH30JIbHOE KOJBLO, KOJbIO MUPHUIMHA MM KOJbLO THO(deHa; a
0COOEHHO MPEANOYTUTENBHO OEH30bHOE KOJIBIIO.

B obmeit popmyne (I) mpenmoururenpHO 3amectureieM y D sBIsieTCs aTOM rajoreHa,
HUBIIUH aJKUI, HU3LIAs aJKOKCUTPYMIa MM THAPOKCUTPYINa, Oojiee MPeAnOUTHTENbHO aTOM
¢ropa.

B obmeit dopmyne (I), xorma D o3HauaeT OEH30JbHOE KOJIBIO, TO TOJOKEHHUS
3aMeIleHHs] Y aMUHOCYJb(OHMIA U aMHUHOKAapOOHWINIA, CBSI3AHHBIX C D, MNpPEANOYTHTENHHO
HaXOISTCs B NAPA- WA MEeMA-NOJIOKEHHUX, OCOOSHHO MPEANOUYTHTENbHO B HAPA-TIONOKEHHUSIX.

B obmeti ¢opmyne (I) mpenmoururenprHo R4 o3HawaeT atoM BOXOpOAAa WJIM HU3LIUH
ankui, 0ojiee MPEANOYTHTENbHO aTOM BOJAOPOJA HJIM METHJ, a OCOOEHHO MPEANOYTHTENbHO
aToM BOJIOPOA.

B o6mmeii hopmyne (I) npenmoururensHo Rs o3HadaeT HU3MINH aJKWJI, KOTOPBIA MOKET
UMETb 3aMEeCTUTeNb, HU3LIMNA aJKHHWI, KOTOPbIH MOKET HMEThb 3aMeCTUTEJb, HHU3LIYIO
ANKUJIAMUHOTPYIIY, (EHUI, KOTOPbI MOKET UMETh 3aMECTUTEJIb, T€TEPOAPUI, KOTOPBIN MOXKET
UMETb 3aMECTUTENb, WM TeTEPOLMKIMYECKYIO TPYIIY, KOTOpas MOXKET HMETh 3aMeCTHTEb,
Ooyiee MPEANMOYTHTENbHO HHU3IIMN AJKWJI, KOTOPbI MOKET HMETb 3aMEeCTUTENb, HU3LIYIO
ANKUJIAMUHOTPYIIY, (EHUI, KOTOPbI MOKET UMETh 3aMECTUTEJIb, T€TEPOAPUI, KOTOPBIN MOXKET
UMETb 3aMECTUTENb, WM TeTEPOLMKIMYECKYIO TPYIIY, KOTOpas MOXKET HMETh 3aMeCTHTEb,
eme OoJiee MPEAMOYTHUTEIBHO METHJ, 3THJ, Mpem-OyTHN, 3-NEHTHJ, LUKJIONPOIWI, mpent-
OyTunamun, MUPUAWI, TUNEPUAMI WIM TETPArMAPONHUPAHHI, & OCOOEHHO MPENNOYTHTENBHO
mpem-OyTHIT MITA LIUKJIOTIPOTINIL.

B obmeit popmyie (I) nmpeanouruTenbHO 3aMecTuTeNieM y Rs sIBisieTcst aToM TrajioreHa,
TMAPOKCUTPYIINA, HU3LIAs  alKoKcurpymnma, Tpudropmernn win  (QeHWdI, 0coOEHHO
NPEANOYTHTENBHO aTOM (PTOPa, TUAPOKCUTPYIIIA, METOKCUTPYIIIA MK TPUPTOPMETHLL.

B o6mmeii popmyine (I) mpeanodTuTebHO KOJBLIO, 0Opa30oBaHHOE MPU COequHEHUH Ry 1
Rs

IPECTaBIsieT COOOH TeTepOLUKI, KOTOPBII MOXET HMEThb 3aMeCTHTeNb, a OCOOEHHO

2

NPpEATIOUYTUTECIIBHO MUPUMHUIOH WU TUAAHTOUH.



18

B obmeit popmyre (I) mpeanodTuTebHO 3aMECTUTENIEM Y KOJIbIIa, 0OPa30BAHHOTO TPU
coenuHeHnU R4 m Rs, sSBIsieTcs HU3LIMI aNKWJ WIM TETEPOLMKINYECKasl rpymma, a 0COOEHHO
NPEANOYTUTENBHO METHIT WITH T€TPArHIPOTTHPAHIIT.

Kpome TOoro, oco0eHHO TPEANOYTUTENbHBIMH  SIBJISIIOTCS TaKW€ COEIUHEHHUs,
npencTasieHHbie o01en Gopmynoii (1), y KOTOphIX:

R1 u Ry He3aBucHMO apyr OT Apyra O3HAYAIOT aTOM BOAOPOA, HU3IIWH aJKHUJII, HU3IIYIO
ANKOKCUTPYIIIY WM HU3LMMUH ruapokcuaikwi, npuaeM Ri u Ry Moryr coemunsTbes ¢
o0pa3oBaHHEM AJHIMKINYECKOTO YIIeBOJOPOA, COomepskamero or 4 mo 7 aTroMoOB yriepoja,
KOTOPBII MOXKeT OBITh 3aMEIeH HHU3IIUM AJIKUIIOM, T'€TePOapHUIIBHOTO KOJIbLA, KOTOPOE MOMKET
OBITh 3aMEIEeHO HU3LIUM AJIKUIIOM, WJIM Fe€TEPOLIUKIIA, KOTOPBIH MOKET OBITh 3aMEIeH HU3LINM
AJKHJIOM,

D o3HauaeT O€H30JbHOE KOJIBLIO, KOTOPOE MOXKET ObITh 3aMEIIIEHO aTOMOM TaJIoreHa, WIN

K€ TeTepOaAPIIIBHOE KOJIBLIO, BBIOPAHHOE U3 CIEAYIOMHX (hopmyi:

I7Ie a O3HAYAET MOJIOKEHHe CBs3H ¢ S, a b — monoxenue cBsizu ¢ N,

R4 o3nauvaer atom BoAopoaa, a

Rs o3Hauaer ankun, copepxamuil OT 2 10 5 aTOMOB yIiepoaa, KOTOPbIH MOXKET UMETh
3aMeCTUTENb, BBIOPAHHBIN U3 TPYIIIBL, COCTOSIIEH 13 HU3IIEH aJKOKCUTPYIIBI, aTOMa TajloreHa,
TUIPOKCUTPYIIIBI U apuila; FeTepoapuil, WIN reTepOLUKINYECKYI0 IPyIy, COAEPKallyl0 aTOM
O B koJblIe, IPUYEM:

korga D — GeH307pHOE KOJIBIO, KOTOPOE MOXKET OBITh 3aMEIIIEHO aTOMOM rajioreHa, To D
coenuHsieTcs ¢ S v N B napa-noJOKeHUsIX,

korna D — rerepoapuiibHOE KOJIBLIO, MPEACTABIEHHOE Clenyromieit popmynoi

, TO € O3Ha4aeT aToM as3oTa,

korga Rs — rerepouumknuueckast rpynma, comepskamasi atom O B kosbile, T0 R u Ry
COEIMHSIOTCSI BMECTE C 00pa30BaHUEM I'eTePOAPUIIbHOTO KOJIbLA, &

korga Rs — ajkun, coaepkamuii oT 2 A0 S5 aTrOMOB yryiepoja, KOTOPBIA 3aMelleH
TUIPOKCIIIOM, TO Rs mpencrasneH creayromieii Gopmynoit:

.
[y

HO \
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Ecnu  coemunenue, mnpencraBieHHoe oOmeit  ¢opmynoii (I) mo Hacrosmemy
n300pEeTEeHNI0, HAXOAWUTCS B BUAE COJH, TO OHO MOXET NPEACTaBIsATh CO0OH Jo0yIo
(dapManieBTHUECKH TIPHEMJIEMYIO COJIb. B KadecTBe cojiell JUisi KHCIOTHOW TpyHmbl THIA
KapOOKCHIIbHOW TpynIbl B (POPMyJie UMEIOTCSI COJTM aMMOHMS, COJIM IIEJIOYHBIX METAJJIOB THIIA
HATPUS M KU, COJIU IIEIOYHO3EMENTbHBIX METAJIIOB THIIA KIS U MarHusi, COJIM aJIFOMUHUS,
COJIM IIMHKA, COJM OPraHMYECKMX aMHHOB THUIA TPHATHJIAMHUHA, 3TaHOJNAMUHA, MOpdoimHa,
NUMEePUANHA W TUIHUKJIOTEKCHIAMUHA M COJIM OCHOBHBIX AMUHOKHCJIOT THIIA AprHHHAHA |
nu3uHa. B kadecTBe comeil 1i1si OCHOBHOH TpYIIBI B Cliydae, Koraa B (opmyie MpHCYyTCTBYET
OCHOBHAsl TPYIIA, UMEIOTCS COJH C HEOPraHWYeCKMMH KHUCIOTAMU THIA COJITHOW KHUCIIOTBI,
CepHOM KUCIOTBI B (OCHOPHOH KHUCIIOTHI, COJIM C OPraHWYECKMMHU KapOOKHCIOTaMH THIIA
YKCYCHOW KHUCJIOTBI, JIMMOHHOW KHUCJIOTBI, O€H30WHOW KHUCJIOTHl, MAaJIEMHOBON KHCIIOTHI,
(byMapoBOH KHCJIOTBl, BHHHOW KHCJIOTBI M SIHTAPHOH KHCJIOTBL, M COJH C OPraHMYECKHUMH
Cynb(OKHUCIOTAMH THIIA METAHCYJIb(OHOBOH KHCIOTBI M H-TOJNYOJCYNb(OHOBOH KHCIOTHL. B
Ka4ecTBe criocoda MONydeHHs! cojiedl MOXKHO CMeUINBaTh coenuHeHue obmei gopmynsl (I) ¢
HEOOXOIMMOM KHCJIOTOW MM OCHOBAaHHWEM B HA/JIEXKAIINEM COOTHOLIEHUU B PACTBOPUTENE WIIH
IFCTIEpPraTope MK e MOJy4aTh COJb MyTeM KAaTHOHHOro OoOMeHa WJIM aHHOHHOTO OOMeHa u3
coJiu B Apyroit gopme.

CoenuHeHnst HacCTOSAIIEr0 H300pPETEHHS] MOTYT BKJIOYATh COJIbBATBHl COEAMHEHHH,
npeacTaBiIeHHbIX o0mel Gopmynoii (I), kK mpumepy, THAPATHI, CHUPTOBbIE AITYKTHI H IP.

CoenuHeHnst HACTOSIIErO W300pPETEHUS MOTYT BKJIOUYATh MPOJIEKAPCTBEHHBIE (POPMBI
COeOMHEHUH, npencrasieHHbx odmel Gopmynoit (I). IlponekapcTBeHHbIe (HOPMBI COSAMHEHUI
HACTOSIIEro M300peTeHHs] — 3TO COEAMHEHUS, KOTOPhIe MOTYT NMPEBPAIaThCsl B COCAMHEHHUS,
npencrasieHnbie odmeit Gopmynoii (I), mpu peakuuu ¢ GepMEHTOM, SKETYIOUYHON KUCIOTOW U
T.Il. B (PU3HONOTHYECKNX YCJIOBUSAX B JKUBOM OPraHH3ME, TO €CTb 3TO COECOUHEHHS, KOTOpBIE
MOTYT MpeBpaIlaThCs B coennHeHust oomen Gopmynsl (I) myrem pepMEeHTaTUBHOTO OKUCIIEHMS],
BOCCTAHOBJICHHSI, TUAPOJIN3a M T.IL, WIH XK€ COCAMHEHUs, KOTOPbIE MOTYT NPEBPAILaThCs B
COCIOMHEHUs, TNpencTaBieHHble obmeil ¢opmyrnon (I), mpu ruaponmse W T.A. JKEIyIOUHOU
KUCIOoTON U T.m. [lpuMephl MposeKapCTBEHHBIX (HOPM COEMUHEHUH, MPEICTaBICHHBIX O0IIen
dopmynoii (I), Moryr BkjIO4aTh, 0e3 OCOOBIX OTpPaHUYEHUM, COENUHEHUs, MPUBEACHHBIE B
npumepax. Tak, B cirydae, KOTJia COeAMHEHUE, IpeacTaBieHHoe odmei ¢popmynoii (I), conepxut
AMHUHOTPYIIY, €ro MPOJIEKapCTBEHHbIE (POPMBI BKIIFOUAIOT TAKHE COENUHEHMs, Y KOTOPBIX 3Ta
aMHUHOTPYIIIA AaUWJINPOBAaHA, AJKHIHpOBaHAa WM (ocoprmmpoBaHa (THUMA COENUHEHWUH, Y
KOTOPBIX ~aMUHOTPYNINa y COENWHEHMs, TpencraBieHHoro obmed dopmynoi (D),
SHKO3aHOUJIMPOBAHA, AJTAHWIMPOBAHA, NMEHTWIAMUHOKapOOHMWIMpOBaHa, (S5-mermn-2-okco-1,3-

TUOKCOJIEH-4-MT)METOKCUKApOOHMIUPOBAHA,  TeTParuaApoPypaHIUPOBaHA,  MHPPOJHIUII-



20

METHJIMPOBAaHA, MUBAJIOWIOKCHMETIIINPOBAHA MK mpem-OyTunnpoBana). B ciyuae, xornpa
coenuHeHWe, TmpencraBlieHHoe oOmeit Qopmynoit  (I), comep:kUT THOPOKCHUI, €ro
NPOJIEKAPCTBEHHBIE (HOPMBbI BKJIIOYAIOT TAKHE COEAMHEHUS, Yy KOTOPBIX 3TOT THIPOKCHI
AIMITMPOBAH, aJKWINPOBaH, (ochopruiInpoBaH nin OOpUpPOBaH (THUNA COEAUHEHHH, Y KOTOPBIX
THOPOKCHII  y  COCOMHEHHWs, NpencTaBieHHOro oomed ¢opmynoi (I), auerunuposaH,
NaJIbMUTOUJIMPOBAH, MTPONMAHOMIMPOBAH, MUBAJOWINPOBAH, CYKLUMHIINPOBaH, (yMaprIupOBaH,
aNAaHUPOBAH WM TUMETUIAMUHOMETWIIKapOOHWIUPOBaH). B ciyudae, korma COEOUHEHHE,
npencrasieHHoe obmel dpopmymnoit (1), comepkur kKapOOKCHII, €ro mpoJieKapCTBEHHBIE (OpPMBbI
BKJIFOYAIOT TAKWE COSTUHEHUS, Y KOTOPBIX STOT KapOOKCHII 3CTepUPUIIMPOBAH MM aMHIUPOBAH
(TMIa coenMHEeHMH, Y KOTOPBhIX KapOOKCUI Y COCUHEHHS, TIPEACTaBICHHOro olmmel Gpopmynoit
(D), acrepuduupoBaH METUIIOM, 3TUJIOM, H-TIPOIHJIOM, (PEHUJIOM, U3OMPOTHIIOM, U300yTHIIOM,
LUKIOOYTUIIOM, IMKJIOMEHTHJIOM, LHUKJIOTEKCHJIOM, LUKJIOTENTHIIOM, LHUKIOOYTHIMETHIIOM,
LUKJIOTEKCUIIMETHIIOM, H-TE€KCHUJIOM, 6MOp-OyTHIIOM, mpem-0yTUIIOM, (4-
TETPAruIPOMHPAHIIT)METHUIIOM, 4-TeTparuapONMPaHUIIOM, KapOOKCHMETHIIOM,
IVMMETHIAMIHOMETHIIOM, MUBAJIOMJIOKCUMETHIIOM, 3TOKCHKAPOOHUIIOKCHITUIIOM, (PTATHINIOM,
(5-merun-2-okco-1,3-THOKCONEH-4-MIT)METHIIOM,  LIUKJIOT€KCHII-OKCUKApOOHUJISTHIIOM — WJIH
aMHUIUPOBAaHO MeTWIOM. B HacTHOCTH, B TOM ciy4ae, koraa coenuHeHune obuieit gpopmyinsr (1)
COIEPKHUT KapOOKCHJI, €ro MPEANOYTHTENbHBIMA TPOJIEKAPCTBAMHU SIBJISIFOTCS COEAMHEHUS, Y
KOTOPBIX 3TOT KapOOKCUI 3CTepuUIIUPOBAH JIMHEHHBIM, PA3BETBICHHBIM MM LHKJINYECKUM
aNKUIIoM, copepskamuM oT 1 o 10 aTomMoB yriepona. ITH COENUHEHHUST MOTYT OBITh MOJYUEHbBI
u3 coenuHeHui ooen Gopmysl (I) B COOTBETCTBUY ¢ JIIOOBIM U3 OOIIEN3BECTHBIX METOIOB.

Kpowme toro, nponexapcrBamu coenuHerni (I) MOryT OBITH COEMHEHHUS, KOTOPhIE MOTYT
npeBpamarbest B coenuHeHus (1) mpu pu3noNornuecKknx ycinoBusx, kak onucado B lyakuhin-no
Kaihatsu (Development of Drugs), Vol. 7, Bunshi Sekkei (Molecular Design), Hirokawa-Shoten,
1990, pp. 163-198.

Hacrosimee n3o0peTenne BKIIOYAET BCE N30TOIBI JTIOOBIX COSAMHEHHH, MPENCTaBIEHHBIX
dopmynoii (I). M30TONOM coenUHEHUs MO HACTOSIIEMY H300PETEHHIO SIBJISIETCS] COSMHEHUE, Y
KOTOPOro MO MEHbIIEeH Mepe OIWH aToM 3aMEHEH Ha aTOM C TaKUM K€ aTOMHBIM HOMEPOM
(YMCIOM TIPOTOHOB), HO IPYT'MM MAacCOBBIM YHCJIOM (CYMMOH YHCEN MPOTOHOB U HEHTPOHOB).
IIprMepr! M30TOMOB, BKIKOYAEMbIX B COEAMHEHUS] HACTOSINETO M300pETeHHs, BKIIOYAIOT aTOM
BOJIOPOZIa, aTOM YIJIepOJa, aTOM a30Ta, aTOM KHciopona, atoM ¢ocdopa, aToM Cepbl, aToM
dropa, atom xopa u ap., B Tom uucne “H, *H, ’C, 1C, °N, 170, B0, 3P, P, 3°S, 18F 3Cl u
np. B uactHOCTH, Takue HecTabUIbHbIE panuousoTonsl, kak “H u *C, ucnyckaroiue HeiiTpoHbI
OpU M3JIYYEHHH PAJAUOAKTHUBHOCTH, NPUMEHMMBI B TECTaX HAa TKAHEBOE paclpeneseHne

(hapManeBTHUECKUX MPEMapaToB Wi coequHeHu in vivo. CTabuibHbIe U30TOMbI HE BBI3BIBAIOT
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pacmaia, COXpPaHSIOT CBO€ COJEpXKAHME IOYTH HEM3MEHHbIM U He  0o0najaroT
PaTUOaKTUBHOCTBIO, IMO3TOMY CTAOWMJIbHBIE H30TOIBI MOKHO HCIIOJIb30BaTh O€3 ONaceHuH.
H3oTomnbl coequHeHNH HACTOSIIEr0 M300PETeHHsT MOXKHO TOJy4YaTh MyTeM NpeoOpa3oBaHUs B
COOTBETCTBUM  CO  CTaHJAPTHBIM  METOAOM,  WCIOJB3ys  PEareHThl,  COAepKallue
COOTBETCTBYIOLIUI H30TOI, BMECTO TE€X PEAr€HTOB, KOTOPBIE OOBIYHO HCIIONB3YIOT MPH CHHTE3E.

Coenunennst, npencrasieHHble obOmeit ¢opmynoit (I), mdo ux comu BBOIAT “Kak OHHU
€CTh’ WJIM K€ B BHJE CaMbIX PA3IMUHBIX (hapMaLeBTUYECKUX Kommnoszuuuil. Jlo3oBoit Gopmoii
TakuX (papManeBTHYECKUX KOMIIO3ULUH MOTYT ObITh, K IPUMEPY, TaOJIETKH, MOPOIIKH, TIFITFOJIH,
TPaHyJIbl, KarCyJbl, CBEYH, PACTBOPBI, TAOJNETKH, TOKPBIThIE CaXapHOH OOOJOYKON, Apake WIIH
CHPOTIBI, KOTOPBI MOTYT OBITh M3TOTOBJIEHBI CTAHNAPTHBIM CIIOCOOOM, HCHOJB3Ysl OOBIUHBIC
peLenTypHbIE BCIIOMOTaTeNbHbIE BEIIECTBA.

Hanmpumep, Tabnerku MOXKHO TOJYYUTh TNYTEM CMEIIMBAHUS MPOU3BOIHOTO
(deHnnaNnaHuHAa B KAa4ueCTBE AaKTHUBHOIO HMHIPEAMEHTA IO HACTOSIIEMY H300pETeHHIO C
U3BECTHBIMHU BCIIOMOTATENIbHBIMU BELIECTBAMH, BKJIIOYAs, K MPUMEPY, WHEPTHBIC pa30aBUTENN
THMA JIAKTO3bI, KapOOHaTa KaimbLusl Wi Qocdara KanbLUs, CBI3YIOIIHE BELIECTBA THIIA
rymMmmuapaduka, KyKypy3HOTO Kpaxmajia WIM >KeJaTHHA, HAIMOJHUTEIN THIA aJbrHHOBOM
KHCJIOTBI, KyKYPY3HOTO Kpaxmaja HJIM JKeJTaTHUHHU30BAHHOTO Kpaxmasa, MOJICIACTHTEIH THIa
caxapo3bl, JIAKTO3bl WM CaXapHHA, apoMaTH3aTOPbl THUIIA MSTHl MEPEYHOH, Macjia aKkaMOHO
(Gaultheria adenotrix) wiM BUIIHEBOTO JKCTPAKTA, CMAa3bIBAIOIINME BEIIECTBA THUMA CTeapara
MarHusi, TajbKa WJIH KapOOKCHUMETWILEIIIONO3bL, JIOOble HAMOJHUTENH JJsl  MSITKUX
JKEJIATMHOBBIX KaIlCyJl M CBEYEH THMA JKHUpPa, BOCKA, MOJYTBEPABIX WM JKUAKHX ITOJHOJIOB,
HATYPAJbHBIX Maces U THAPOTeHN30BAHHBIX MACeNT, U JIOObIe HAMMOJHUTENH IJIs1 PACTBOPOB THUIIA
BOJABL, CIHpPTa, TJUIEPHHA, I[IOJUOJOB, Caxapo3bl, HMHBEPTHOTO caxapa, TJIOKO3bl H
PacTUTENBHOTO Maca.

Wurnbutopsl, conepxamue coenuHerne ¢opmynbl (I) wnmm ero comb B KadecTBe
AKTUBHOTO HWHIPEIUEHTa, MOTYT INPHUMEHATHCS B KAa4eCTBE TEPANEBTHUYECKUX CPEACTB WM
NpOPUIAKTUYECKUX CPEACTB Uil BOCHAJIUTENBbHBIX 3a00JIEBAHUH, MPU KOTOPBIX B MEXaHH3ME
3a00/IeBaHUsT YYaCTBYET 3aBHCUMBIH OT o4-uHTerpumHa mpomecc aaresun. K Taxum
BOCIIAJIMTEIBHBIM ~ 3a00JIEBaHUSIM  OTHOCSATCS, K  TNPHUMEPY, PEBMATOUAHBIN  apTpUT,
BOCHIANIMTEbHAST OOJIE3Hb KHUINEYHHKA, CHCTEMHAsl KpacHas BOJIYAHKA, PACCESIHHBIM CKJIEPO3,
curnpoM Illerpena, actma, mcopuas, ajuleprusi, 1uadeT, CepAeyHO-COCYANCThIE 3a00JIeBaHMS,
apTEPUOCKIIEPO3, PECTEHO3, PAKOBbIE HOBOOOPA30BAHMS, METACTA3bl ONMYXOJIEH, OTTOP)KEHHE
TpaHCIUIAaHTaTa W/WIM WHQEKUUs BHPyca UMMYHOAepHUIMTa YejoBeKa (CM. HEMaTeHTHBIN
OOKyMeHT 1).

I[OSI:;I, HUCMOJIB3YEMbBIC IS BbILHGYKaSaHHOfI oeim, OnpeaciadroTCa B 3aBUCUMOCTU OT



22

Tpebyemoro TepamneBTHUeCKOro 3(ddekra, crocoda BBEACHHsS, MPOIOJLKUTEIILHOCTH JICUSHUS,
BO3pacTa, Maccel Tena U T.II. B obmem, npennoyTuTeNnbHble CYyTOYHBIE JO3bI ISl B3POCIOTO
YeJOBeKa MPH MEepOPAIIbHOM U MapeHTEepPaIbHOM BBEICHHU COCTABIISIIOT OT 1 MKT 70 5 r mpu
nepopainbHOM BBeneHuH U OT 0,01 Mkr 10 1 r npu napeHTepansbHOM BBEACHUU.

Y mpousBOAHBIX Cyib(poHaMHUIA, MpeAcTaBlIeHHbIX oOuiei ¢gopmynoit (I), B kauecTBe
3amecturenss y D cayxut anunamunorpynmna. Ilpu ncnonb30BaHUM TaKOW CTPYKTYPBI MOKET
OBITh TOJIy4€HAa WHTHOUPYIOIAs WHTETPUH 0437 aKTUBHOCTb B ILEJIbHOW KPOBH YEJOBEKA.
Kpome Toro, mpoms3BomHble cyib(OHAMHIOA IO HACTOSILIEMY H300PETEHHIO MEPEHOCATCS B
MOPTAJIbHYI0 BEHY M HMX O3KCIO3MLUS B LUPKYJIUPYIOIIEH KPOBH BO3PACTAET, TEM CaAMBIM
cosznaBast apdexr. Takxke 1 ¢ 3TOH TOYKU 3pEHHUS TPOU3BOAHBIE CYIb(POHAMHUAA 10 HACTOSIIEMY
U300pETEHUI0  MOTYT TNPUMEHSThCS B KAueCTBE  TEPANEBTUYECKUX  CPEACTB WM
NpOoPUIAKTUYECKUX CPEACTB U TaKUX BOCHIAIUTENbHBIX 3a00JIeBaHWH, NPU KOTOPBIX B
MexaHH3Me 3a00JIeBaHIs yUaCTBYET 3aBUCHUMBIN OT MHTErpHHA 047 mpoLecc aare3uu.

Kpome Toro, y mpousBoasbsix cynbpoHamuna mno oduieit ¢popmyne (I) monoxkenue 2 u
nojyiockeHne S5 y (peHwna w3 rpynmupoBKH (peHWITalaHWHA 3aMelleHbl atomamu (ropa. B
pe3yJbTaTe STOrO MPOU3BOAHBIE CYIb(POHAMUAA MOTYT 00JaaTh HHIMOUPYOIEH aKTHBHOCTBIO,
KOTOpast OkasbIBaer cnaboe aeiicTBue Ha uHTErpuH 04P1, HO CHIIbHOE NEfiCTBUE HA MHTETPHH
a4p7.

Coenunenus, mpencrasieHHbie obmel ¢opmynoit (I) mo HacTosiemy H300pEeTEHHIO,
MOTYT OBITH MOJIYYEHBI, K IPUMEPY, MO PEAKIMH aMUIUPOBAHUS MPOMEKYTOYHBIX COSIMHEHUH C
KapOOKCHJIPHOW Tpynmod Ha KOHIE, TNPeACTaBlIeHHbIX ofmei ¢opmymoit (M-I), ¢
NPOMEKYTOUHBIMH COCJUHEHUSIMA C aMHHOTPYNINOH Ha KOHIE, NPEACTaBICHHbIMU OOLIei
dopmyoii (M-II).

Peaknusi amupupoBaHusi oOmiensBecTHa, a €& mnpumepsl BkmodaoT (1) Metonm ¢
UCTIOJIb30BAHNEM KOHIEHCHPYIOIIETO pPeareHTa, (2) MeToa ¢ MCMOIb30BAHUEM TraJIOaHTHAPHIA U
Aap.

Meton (1) ¢ HWCMONB30BaHMEM KOHACHCUPYIOIIErO PEareHTa OCYLIECTBISIETCS IyTeM
peakuny kapOOHOBOH KHCIIOTBI C aMHHOM HJIM €rO COJIbIO, K NPUMEPY, B PacCTBOPHTENE, HE
OKa3bIBAIOLIEM OTPHULATENILHOTO  BJMSHHUS HAa 9Ty PEaKUUI TUMA AUXJIOPMETAHa,
terparunpodypana (THF), 1,4-auokcana, N,N-gumerundpopmamuna (DMF) unu aneronurpuna,
K TIPUMEpY, B MPHUCYTCTBUHU HJIM B OTCYTCTBHE OCHOBAHMUS THIA MUPUANHA, TPHSTHIAMUHA WUJIH
N,N-aun30npOnHI3THIIAMUHA, K IPUMEPY, B IPUCYTCTBUU WIIM B OTCYTCTBHE CIIOCOOCTBYIOIIETO
KOHIEHCaUMu  BemlectBa Tuma  |-ruppokcubensorpuazona  (HOBt),  1-ruppoxcu-7-
azabenzorpuazona (HOAt) wmm N-rugpoxcucykumammuga (HOSu), x  mpumepy, ¢

UCIIOJIb30BAHUEM KOHAEHCUPYIOLIETO peareHra TUNa 1-3Trn-3-(3'-
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muMetitamuHonpornmn)kapoonuumuna (WSC), 1,3-gunuknorexkcunkapboanumuna (DCC) iy,
k npumepy, (7-azabenzorpuazo-1-mn)-N,N,N N'-rerpamerunyponusi rekcadropdocdara
(HATU).

Meton (2) ¢ HUCHOJNB30BAHWEM TaAJOAHTUAPUAA OCYINECTBISIETCS IMyTEM MOJYYEHUs
rajIoAHrHapUaa TPU peakuuyd KapOOHOBOHM KHCJIOTHI ¢ THOHMIIXJIOPUIOM, OKCATMIXIOPUAOM,
THOHMJIOPOMHUAOM H T.I., K MPHUMEPY, B MPUCYTCTBHM WJIM B OTCYTCTBHE KaTajH3aTopa THUIA
DMF, k mpumepy, B pacTBOpPHUTENle, HE OKAa3bIBAIOIIEM OTPHIATEIBHOTO BIUSHHUS Ha 3Ty
peakuM THIA [AUXJIOPMETaHa, WM K€ 0€3 MNPUMEHEHHUS pACTBOPHUTENS;, M PEeaKkIHuu
rajIoaHrHIPUIa ¢ AMHHOM WJIM €T0 COJIBIO B PACTBOPHTEJNE, HE OKa3bIBAIOIIEM OTPHLIATENIEHOTO
BIIMSIHUSL Ha 3Ty peakuuro tuna amxiopmerana wiu THF, k mpumepy, B IPUCYTCTBHUU TaKOTO

OCHOBAHUS, KaK NUPUANH, TPUITUIAMUH WIH, K npuMepy, N, N-Iun30nponuIsTUIIAMUH.
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R4 Ll
(M-1)

(M-1I)

U3 HUX MOTYT OBITh MOJYYEHbI TPOMEKYTOYHbBIE COENMHEHHS C KaPOOKCHIIBHON TPYIION
Ha KOHIIe, pencTaBjieHHble o0mel Gopmynoli (M-I), HanpumMep, CIENYIOIHM CITIOCOOOM.

Hanee mpencraBieH CHOCOO TMONyYEHHUs] THIHYHBIX MPOMEKYTOUYHBIX COCOUHEHUN C
KapOOKCHIJIBHOW TPYIION Ha KOHLE, MpencTaBieHHbIX (opmymoi (M-I), kaxmoe u3 KOTOPBIX
SBJIIETCSI COENMHEHHEM [0 HACTOALIeMy H300peTeHn0. B Hmkecnenyromem OMHCaHUH
o0o3HaueHust B (OpMyJIax CUMTAIOTCS UMEIOIUMHU Takue jke 3HaueHws, kak u B (opmyne (I),
€CITM HE YKa3aHO MHaYe.

IIpomexxyrounble coenuHeHns (S7) ¢  KapOOKCHJIBHOM TpyNmodl Ha  KOHLE,
npencrasieHnble obmel Gopmynoii (M-1), rne D o3Havyaer ¢peHWNT WM reTepoapuii, KOTOPBIA
MOJKET UMETh 3aMEeCTHTENb, BBIOPAHHBIM U3 TPYIIIbI, COCTOSIIEH M3 HU3INErO aJKHUia, HU3LIEH
AJIKOKCUTPYIIIBI M aTOMa rajoreHa, a R4 — atom Bomoposa, MOJKHO CHHTE3MPOBATH OMHCAHHBIM

HUXKe crmocoOoM (crocobom moydeHus A).
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B stux ¢popmynax D1 o3HadaeT 3aMeCcTUTETb, IPEACTABICHHBIN BhIIIEYKa3aHHBIM D, min
K€ 3aMECTUTEIb, KOTOPBIN Jierko mpeodpasyercss B D mpu onepaunu tuna ne0IOKUPOBaHUS, a
R21 — oOmuii 3amMecTUTeNb IS CIOKHBIX 3UPOB, K MPUMEPY, THITA HU3IIETO aJIKUIIA.

IIpousBognoe cynbpoHamuaa (S3) MOKHO CHHTE3HMPOBATH MO PEAKIMH MPOU3BOJHOTO
cynasdponmmxiopuna (S1) u npoussoaHoro a”wimHa (S2) Ipyr ¢ APyroM B PacTBOpUTENE, HE
OKa3bIBAIOLIEM OTPHULATENBHOIO BJMSIHMS Ha pEaKLHUI0 THUIA AUXJIOPMETaHa, aleTOHUTPUIIA,
THF nnmu DMF, x npumepy, B IPUCYTCTBUM OCHOBAHUS TUIA MUPUAWHA WU TPUMETHJIAMMHA.
U3 mony4eHHOTO NpOU3BOAHOTO cyib(poHamuaa (S3) MOXKHO CHHTE3HPOBATH IPOHM3BOIHOE
amuHa (S4) MO peakuM KaTaJUTUYECKOrO BOCCTAHOBJIIEHUS C IOMOIIBIO METaJTHUECKOro
KaTajausaTopa THUMA MNaNIAAUM-yIaepoA, THAPOKCHIAa Nanjaaus uiau Hukens PeHes, B
pacTBOpuUTeNe, He OKa3bIBAIOLIEM OTPULIATENILHOTO BJIMSHHUS Ha 3Ty PEaKLMIO TUIA METaHOIA,
STaHOJIa WJIM U30MPONMIOBOTO CIIUPTA; WK K€ MOJ JeHCTBUEeM MeTalja TUIAa LIMHKA B KUCIIBIX
yCcIoBUsX (K TNpPUMEPY, COJISTHAsi KUCJIOTA, YKCYCHAsl KUCJIOTA, XJIOPHI AaMMOHHS W T.IL).
[TonyueHHoe mpu 3TOM NPOM3BOAHOE amuHA (S4) U Mpou3BoAHOE KapOOHOBOH KHCHOTHI (S5)
npeoOpas3yoTCcsl B COOTBETCTBYIOLIEE MPOU3BOAHOE amuna (SO6) mpu peakuuu APYr ¢ APYroM C
nomouiplo KoHzaeHcupyromero pearenta tuna WSC, DCC unu HATU, B pactBoputene, He
OKa3bIBAIOLIEM OTPULIATEJIBHOTO BJIMAHUSA Ha peakuuto tumna nuxjaopmerana, THF, 1,4-nuokcana,
DMF unu auneroHuTpuia, B MPUCYTCTBUU WM B OTCYTCTBHE TAKOTO OCHOBAHMsI, KaK IMUPUJIUH,
TpuaTUaaMuH  wWid N ,N-TUH30MPONWISTUIAMUH, B MPUCYTCTBUM MJIH B  OTCYTCTBUE
cnocoOcTByromero konaeHcauun emiectBa tuna HOBt, HOAt umm HOSu. Ilocne storo
npou3BogHOEe amuna (S6) B pacTBOpPUTENE, HE OKA3bIBAIOIEM OTPULIATENBHOTO BIMSHHUS Ha

peakumro tuna THF, 1,4-nuokcana, MeTaHona WM 5TaHOJA, MOABEPraeTcsi TMAPOJU3Y THIA
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I€JIOYHOrO THAPOJIH3a C TIOMOIIBIO TAKOrO OCHOBAHHSI, K IPUMEpY, KaK TMAPOKCHA HATPHUS WIH
TMAPOKCU] JIUTHUS, MM KUCJIOTHOMY THIAPOJIU3Y, K MPUMEPY, C MOMOIIBIO COJITHON KHUCJIOThI WK
TpUPTOPYKCYCHON KHCIIOTBI, MOJIy4ast MPH 3TOM TpedyeMoe MpON3BOAHOE KapOOHOBOH KHUCIOTHI
(S7).

IIpomexxyrounble coenuHerns (S7) ¢  kKapOOKCHJIBHOM TpYNIoOH Ha  KOHIIE,
npencrasieHnble obmel Gopmynoii (M-1), rne D o3Havyaer ¢peHWNT WM reTepoapuii, KOTOPBIA
MOKET UMETh 3aMECTHTENb, BBIOPAHHBIN U3 TPYIIIbL, COCTOSILICH W3 HU3IIEro ajKuia, HU3LIeH
AIIKOKCUTPYIIIIBI M aTOMa TrajJioreHa, MOJKHO CHHTE3HPOBATh, K MPUMEPY, OMHCAHHBIM HHKE
cniocoboM (ciocodom nonyuennst B wnu C).

Crnioco6 mony4yenus B
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B stux ¢popmynax D1 o3HadaeT 3aMeCcTUTETb, IPEACTABICHHBIN BhIIIEYKa3aHHBIM D, min
K€ 3aMeCTUTENb, KOTOPBIH Jierko mpeodpasyercs B D npu onepanuu tuna aediaokupoBaHus, Roy
— o0muii 3aMecTUTeNh U CIOXKHBIX 3(QUPOB, K MPUMEPY, TUIIA HU3IIErO aJlKuUia, a X1 — aTOM
rajoreHa THUMAa XJjopa, Opoma wiM Homa nubOO yxonsdlmas Tpymma, K TNpUMeEpy, THIIA
TpudTOpMETaHCYIBGOHMIOKCUTPYTIITHL.

IMpoussonnoe cynbhonmnxiaopuna (S8) u mpousBogHOe aHWIMHA (S2) MOABEPraroTCs
peakuuu ApPyr ¢ JIpyroM B pPacTBOPHUTENE, HE OKa3bIBAaIOIIEM OTPULATENbHOIO BIMSHUSA Ha
peakuMio TUna auxjopmeraHa, aueroHurpwia, THF wnun DMF, k nmpumepy, B NpHCYTCTBUU
TAKOTO OCHOBAaHMS, Kak MHPUAMH WIM TPUITHIAMHUH, MOJy4das MNpPU 3TOM [POU3BOAHOE
cynasponamuna (S9). INogydeHHOE MPU 3TOM MPOU3BOAHOE CyiaboHamuna (S9) u mpou3BogHOE

Oopana Tumna Ouc(muHaKoJIaTO)ANOOpaHa MPeodPaA3YIOTCsI B COOTBETCTBYIONIEE CIOKHOI(DUPHOE
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NPOU3BOAHOE OOPOHOBOM KHCJIOTHI MO PEAKLMH COYETaHHs C TOMOIIBI METaTHYECKOro
KaTaJnu3aTopa THTIA 1,1'-6uc(nudpenundpochpunodepponen)auxnopnamnanus(ll), B
pacTBOpHTENie, HE OKAa3bIBAKOLIEM OTPHLATENbHOrO BIMSIHHUS Ha 3Ty peakuuto tuna DMF, B
NPUCYTCTBUH OCHOBAHHsI THIA alleTaTa Kajus. 3aTeM MOJIyYEHHOE MPH 3TOM CIOKHOI(PHUPHOE
MPOU3BOIHOE OOPOHOBOM KUCJIOTHI MoABEpraeTcsi 00paboTKe B paCTBOPHUTENIE, HE OKAa3bIBAIOIIEM
OTPHLATEJBHOTO BJMSHUS HA PEAKLHUIO THUIA aleToHa, noOaBjeHHeM, K MpUMepy, nepiiomara
HATpHs WK alleTata aMMOHHUS M BOABI C TeM, YTOObI 1e0JIOKUPOBATh CIOKHBIN 3(pUp OOPOHOBOH
KHUCJIOTHI, MOJTydasi COOTBETCTBYIOIIEE MPOM3BOAHOe OopoHoBoM kucioThl (S10). Tomydyernoe
npou3BoHOEe OopoHOBOH KucaoThl (S10) u mpousBogHoe amuzga (S11) moaBeprarOT peakmuw
coyeTaHHss C TMOMOLIBID METAIMYeCKOro Karanuzatopa tuma auerara wmenu(ll) wim
tpudropmerancynpponara menu(ll) B pacTBOpuTENe, HE OKa3bIBAIOIIEM OTPHULATEIHHOTO
BIVMSIHMS HAa PEAaKIHI0 TUNA IuxjiopMmeraHa, auMerwicyibpokcuma (DMSO) wmmu DMF, B
NPUCYTCTBUM OCHOBAHHUSI THUMA MHPHUIAMHA WM TPUSTHIAMHMHA, HPU STOM CHHTE3UPYETCs
coenunenue (S6). Ilociae storo coemmHenuwe (S6) B pacTBOpPUTENE, HE OKAa3bIBAOIIEM
OTpULATENbHOrO BiusiHUS Ha peakuuro tuna THF, 1,4-nuokcaHa, MeraHosia Wid 3TaHOJA,
MOJBEPraeTcsi TUAPONM3Y THMA LIEJOYHOTO THAPOJN3a C MOMOIIBI TAKOTO OCHOBAaHHS, K
npuMepy, Kak THAPOKCHI HATpHs WM THUAPOKCHI JIMTHUS, HJIH KUCJIOTHOMY THIPOJHU3Y, K
NPUMEpY, C MOMOLIBIO COJITHON KUCJIOThI MM TPUGTOPYKCYCHON KUCIIOTHI, MoJiydasi Tpedyemoe
NPOM3BOIHOE KapOOHOBOM KHCIOTHI (S7).

Crnoco6 nmonyuenus: C
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B stux ¢popmynax D1 o3HadaeT 3aMeCcTUTETb, IPEACTABICHHBIN BhIIIEYKa3aHHBIM D, min
K€ 3aMeCTUTENb, KOTOPBIH Jierko mpeodpasyercs B D npu onepanuu tuna aediokupoBanus, Ray
— o0muii 3aMecTUTeNh U CIOXKHBIX 3(QUPOB, K MPUMEPY, TUIIA HU3IIErO aJlKuUia, a X1 — aTOM
rajoreHa THUMa XJjopa, Opoma wiu Homa nubOO yxondias Trpymma, K NpUMepy, THIA
TpudTOpMETaHCYIBGOHMIOKCUTPYTIITHL.

I'anorennpoBanHoe apwibHOe mnpomsBoaHoe (S9) um amuanoe mnpomsBomHoe (S11)
MOJIBEPraloTCsl PeaKLUu COYETaHMsl C MOMOLIbI0 METAUIMYECKOro KaTaiau3aropa THUIla HOauAaa

menu(l), Opomuma wmemn(l) mmm xnopuma wmenu(l) B pacTBOpUTENE, HE OKa3bIBAKOLIEM
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oTpuLaTeNbHOrO BiMsiHMA Ha peakuuto Ttuna DMSO, NMP unu DMF, B npucyrctBuu
OCHOBaHMS TUMA TpUITHIAMHHA, N,N-IHH30MPONIIITHIAMIHA WIH IHa3a0ULIUKIOYHIEIICHA
(DBU), npu 3ToM cunTe3upyetcs coequHenue (S6). 3atem coenunenue (S6) B pacTBOpUTEE, HE
OKa3bIBAIOLIEM OTPULATEIBHOrO BaMsHUA Ha peakuuro tuna THF, 1,4-nuokcana, mertanona win
3TaHOJIa, OJBEPraeTcsl TUAPOJIN3Y TUIA LIEJTOYHOrO THAPOJIN3A C IOMOIIBIO TAKOTO OCHOBAHUS,
K MPUMEPY, KaK THAPOKCHUA HATPHS M THAPOKCHUA JIUTHS, WIIM KHCJIOTHOMY THUAPOJHU3Y, K
PUMEPY, ¢ TIOMOIIBIO COJITHOW KHUCJIOTBI WM TPUPTOPYKCYCHOHM KHUCIOTHI, MOJydast MPH STOM
TpeOyeMoe Mponu3BOAHOE KapOOHOBOH KHCIOTHI (S7).

IIpomexyrounsle coenuHeHust (S16), TO €CTh COEAMHEHHUS] HACTOSIIErO M300peTeHHs C
aMHUHOTPYIIION Ha KOHIIE, MpencTaByieHHble o0mmell popmynoii (M-1I), MOKHO CHHTE3HPOBATH, K
NpUMepy, OMHCAHHBIM HIKEe crnocodoMm (moOeiM u3 crmocoboB monyuenuss D, E u F). B
HIDKECJIEAYIOIEeM ONHMCaHuN 0003HaueHus B (PopMyliaXx CUMTAIOTCS HMEIOIIMMH TaKhe XKe
3HaueHws1, kKak u B popmyne (I), ecam He ykazaHO WHAUe.

Crnoco6 nmonydenus: D
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B stux ¢opmynax R31 o3Hawaer oOmuii 3aMeCTUTENb ISl AMHUHOB, KOTOPBIH yIaJIsIeTCsI
OpyU Omepaud THUna AeONOKUPOBAHUS, K MPHUMEPY, 3TO mpem-OyTOKCUKapOOHWI WM
OeH3nnokcukapOoHmI, X3 — aTOM TajioreHa THIA XJopa, OpoMa uiM Homa Jubo yxonsias
rpyImna, K npuMepy, Tuna TpudTopMeTaHcyIbHOHUIOKCUTPYIbL, a B1 — 3aMecTuTe b, KOTOPbIi
Jerko npeobpasyercs B B npu onepauuu Tuna 1e0J0KUPOBAHUS.

lanorennpoBanHoe apuibHOe TpousBoagHoe (S12) u mpouwsBomHoe OopaHa THIA
ouc(nrHakoaaTo)IubopaHa mpeodPasyrTCs B COOTBETCTBYIOIIEE CIIOKHOI(DUPHOE MPOU3BOTHOE
OOPOHOBOM KHCJOTHI MO PEAKLUH COUYETAHHUS C MOMOLIBI0 METATMYECKOr0 KaTain3aTopa THIa

1,1"-6uc(mudpennndochunodepponen)muxnopnamanausi(ll) B pacTBopuTesne, He OKa3bIBAOIIEM
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OTPHULIATENILHOTO BIHMSIHUA Ha peakiuio tuna DMF, B mpHCYyTCTBMM OCHOBaHHWSI THIIA aleTaTa
Kanus. 3aTeM MOJIyYeHHOE CIOXKHO3(HPHOE MPOM3BOIHOE OOPOHOBOM KHCIIOTHI MOBEPTaETCs
00paboTKe B pacTBOPUTENE, HE OKA3bIBAIOLIEM OTPHLATENBLHOTO BJIHMSHUS HA PEAKLHIO THIA
alieToHa, JOOaBJIEHHEM, K NIPUMEpY, Mepioaara HaTPUs WJIM alerara aMMOHHS M BOZBI C TEM,
yTo0Bl Ne0JOKMPOBATh CIOXKHBIA 3QUp OOPOHOBOW KHCJOTHI, MOJydas COOTBETCTBYIOLIEE
npoun3BoxHOe O0poHOBOH kucnoTel (S13). IlomydeHHOE MpH 3TOM MPOHM3BOIHOE OOPOHOBOMA
kucinotel (S13) u npomsBogHoe ypanmia (S14) moaBeprarOT peakuy COUETaHHUs C MOMOIIBIO
MeTaJUINYeCKOro Karaim3aropa tuna anerara meau(ll) mwmm tpudropmerancynsdonara menu(1l)
B PacTBOPUTEJE, HE OKA3BIBAIOIIEM OTPHUIATEIBHOTO BIMSHUS HAa PEAKIMIO THITA AUXJIOPMETAHA,
mumerwicynbpokcnna (DMSO) mnmu DMF, B npucyTCTBHM OCHOBaHUSI TUMA NMUPUANHA HITH
TPUSTWJIAMUHA, TIPU 3TOM CHHTE3MPYETCs NPOU3BOAHOE aMHHOKUCIOTHI (S15). Ilocne storo
MPOM3BOIHOE AMUHOKHCIOTHI (S15) ne0MoKUpYyIOT MyTeM KHUCJIOTHOTO THIAPOJIN3A, K IPUMEPY, C
MIOMOIIBIO COJISTHON KHUCJIOTBI M TPUPTOPYKCYCHON KHCIOTHI, HIIH XK€ MyTeM THIPHPOBAHUS U
T.IL., TIOJTy4ast IPU 3TOM TpedyeMoe MPOU3BOIHOE KapOOHOBOM KUCTIOTHI (S16).

Crnioco6 mony4yenust E
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B stux ¢opmynax R31 o3Havaer oOmuil 3aMeCcTUTENDb AJIsi AMHHOB, KOTOPBIA YAAJSETCS
OpyU Omepaud THUna AeONOKUPOBAHUS, K MPHUMEPY, 3TO mpem-OyTOKCUKapOOHWI WM
oensmnokcukapOorun, R31 u Rs3 HesaBucumo apyr oT apyra — oOIIWe 3aMeCTUTEeNH ISt
CJIOJKHBIX 3()UPOB, K MIPUMEPY, THUTA HU3IIETO aJIKUjIa UK OEH30JbHOTO KOJIBLIA, KOTOPOE MOJKET
UMETh 3aMeCTHUTENb, a B1 — 3amMecTuTeNnb, KOTOPBIH JIeTKo mpeoOpasyercst B B mpu onepauu
TUIA AeOJOKUPOBAHUS.

U3 murpornponsBoanoro (S17) MOKHO CHHTE3MpPOBATh MPOU3BOAHOE aHMIMHA (S18) mo

PE€aKli KaTaJIUTUYICCKOTO BOCCTAHOBJIICHHA C MOMOINBHO MECTAJNIMYCCKOI0O KaTajau3aTopa TUIlla
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NaJTagui-yriaepon, THAPOKCHAA TNautafgus WiId HHUKens PeHes, B pacTBopuTene, He
OKa3bIBAIOLIEM OTPULATEIPHOTO BJIMSHUS HAa 5Ty PEAKIMIO THUIMA METAHOJA, STaHOJa WM
U30TIPONUIIOBOTO CITUPTA;, UJIH K€ MOJ NeHCTBHEM MeTajula TUIA LUHKA B KHCIBIX YCIOBHAX (K
NPUMEpY, COJISTHAsl KUCIIOTA, YKCYCHasl KUCJIOTA, XJOpUA aMMOHMA U T.1.). IloiydeHHoe mpu
sTOM npousBoaHoe anuanHa (S18) u nmpomsBogHOoe KapOamaTa (S19) moxBeprarOT peakuuu APyr
C IPYroMm MpH MOMOIIHM OCHOBAHUS TUMA TPUATHIAMHHA, nupuauHa win DBU, B pacTeopurene,
HE OKa3bIBAIOLIEM OTPHLATENLHOTO BJIMSHHUS HAa PEAKLMIO THIA JUXJIOpMeTaHa, 1,4-auokcaHa,
THF umun DMF, npu 3TOM cuHTE3HpyeTcst Mpou3BogHOe aMHHOKUCIOTHI (S15). ITocne storo
MPOM3BOIHOE AMUHOKHCIIOTHI (S15) ne0noKupyIOT MyTeM KHUCIOTHOTO THAPOJIN3a, K IPUMEDY, C
MIOMOIIBIO COJISTHON KHUCJIOTBI M TPUPTOPYKCYCHON KHCIOTHI, HIIH XK€ MyTeM THIPHPOBAHUS U
T.IL., OJTy4ast MPU 3TOM TpedyemMoe MPOU3BOIHOE KapOOHOBOM KUCTIOTHI (S16).

Crioco6 nmonyuenus F

h’f o} -
HZ
(815) (816)

B stux ¢opmynax R31 o3Hawaer oOmuii 3aMeCTUTENb ISl AMHUHOB, KOTOPBIH yIaJIsIeTCsI
OpyU Omepaud THUna AeONOKUPOBAHUS, K MPHUMEPY, 3TO mpem-OyTOKCUKapOOHWI WM
Oensmnokcukapbonm, X3, X4 1 Xs HE3aBUCUMO JIPYT OT Jpyra O3HA4aroT aTOM TajioreéHa THUIa
xjopa, Opoma wimm  Homa OO  yXONAIIYIO — TPyHmy, K  [pUMepy,  THIA
TpUPTOPMETAHCYIBPOHUIOKCUTPYIIILI, a B| — 3aMecTuTeNb, KOTOPBIN JIeTKO mpeodpaszyeTcs: B B
IIPU OTIePALUH TUTIA 1eOJTOKUPOBAHMUS.

I'anorennpoBannoe apuibHOe mnpousBognoe (S20) u npomsBonmHoe ypaumia (S14)
MOJIBEPraloT peakLUy COYETAaHUs C MOMOULIBK METAIIMYecKOro KaTajlu3aTropa TuUla HOAuAa
veau(l), Opommma wmemm(l) wmm xmopuma wmenu(l) B pacTBOpHUTENe, HE OKa3bIBAKOIIEM
oTpuLaTeNbHOrO BiMsiHMA Ha peakuuto Ttuna DMSO, NMP unu DMF, B npucyrctBuu
OCHOBaHMsl TUna TpudTUAaMuHa, N, N-muuzonponwmTwiamuHa wid DBU, npu  stom
cunresnpyercs coequHenne (S21). Iloxyuennoe npu 3toM coenunenue (S21) u ranorennn (S22)

MOJIBEPratOT peakuuu coderaHus: Negishi ¢ MOMOIIBIO METaNIMYEeCKOro KaTajiu3aTropa THIa
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Tpuc-(mubeHsmnuaeHaneroH)aunauianus(0) W JWrasaa, MUAPOKO — HCMOJB3YeMOro B
OPraHU4YeCKOM CHHTE3e THNa 2-IuiukiIorekcni-2',6'-numeroxcnoudennna (SPhos), B
pacTBOpUTENC, HE OKA3bIBAIOLIEM OTPULIATENBHOTO BJIMSHUS Ha peakuuro Ttuna DMEF, B
NPUCYTCTBUH, K MpPHUMEPY, MOPOIIKA IIMHKA, AKTHUBUPOBAHHOIO HOAOM U T.IL, TPU 3TOM
CHHTE3HMPYETCs MPON3BOIHOE aMHHOKHUCIOTHI (S15). Tlocne 3Toro mpon3BoIHOE AMHHOKHCIIOTHI
(S15) nebnokupyroT MyTeM KHUCJIOTHOTO THIPOJIH3a, K PUMEPY, € MOMOIIBIO COJITHOH KHCIIOTHI
WA TPUPTOPYKCYCHOM KHUCJIOTBI, MJIM K€ MyTeM THAPHPOBAHUS M T.IL, MOJNy4Yas MPH STOM
TpedyemMoe MPOoU3BOIHOE KapOOHOBOM KUCIOTHI (S16).

Hacrosimiee uzoOperenue Oyner omucaHo Oosiee MOIPOOHO HA MPEICTABICHHBIX HUKE
npUMepax CHHTe3a, TMpHMepax H TeCT-pUMepax. OTH TNPUMEPbl  SBISIOTCS  JIMIIb
NPEANOYTUTENBHBIMI BOTUIOIIEHUSIMHU HACTOSIIEr0 H300pETeHHsI, a HACTOsALIee N300pEeTEeHHE He
JOJDKHO OrPaHWYMBATHCS TMPHMEPAMU CHUHTE3a, NMPUMEpaMH U TECT-TPUMEPaMH, HO MOXKET
U3MEHSTBCS, HE OTKJIOHSSICh OT oObeMa Hacrosimero usoOpereHus. Kpome Toro, peareHTsl,
npuOOpPBl M MaTepUabl, UCIIONb3YeMble B HACTOSIIEM H300PETEHUH, SIBIISFOTCS KOMMEPUYECKH
IOCTYITHBIMH, €CITH HE YKa3aHO MHAYe.

OOmmii MPOMEXYTOUHBIH MPOAYKT, a HWMEHHO MeTHiI-4-aMHHO-2,5-nndTopbeHsoar,
MO>KHO CHHTE3UPOBaTh B COOTBETCTBHU C METOJIOM, OMTMCAHHBIM B MaTeHTHOH nuteparype (WO

2013/161904):

OMe

H,N
F

Jlanee ommcaHbl MPUMEPHI CUHTE3a IJISI MPOMEKYTOUHBIX COCOUHEHUH, MCIOJB3yEeMbIX
11l CHHTE3a COCMHEHUH B IPUMepax.
IIpumep cunTesa 1. 4-[[4-(2,2-[AumernanponaHonaaMuHO )G eH |cyIb(hOHMIAMHIHO |-

2,5-nudTopbeH3oitHas KUCIoTa

OH

Iz

Cragus 1. Cunres metui-2,5-nudrop-4-[(4-aurpodenmn)cynbhoHunamMuHo |0eH30aTa
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O OMe
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B pactBop mermn-4-amuno-2,5-nugrop-6ensoara (3,0 r, 16,0 mmoisp) B nmupugune (30
i) nobasisun 4-HuTpobensocyabhornaxiopun (8,9 r, 40,1 MMonp) U nepeMeruBaIl Mpu
50°C B Teuenue 18 u. IlonyueHHyrO cMech ynapuBaiu MPU MOHUKEHHOM JaBJIEHUH, a OCTaTOK
NPOMBIBAJIM ALIETOHUTPHIIOM, ToJy4as MeTwui-4-[ouc[(4-autpodenin)cynbhoHm|aMuHo]-2,5-
mudropdenszoar (11,6 r). K monydennomy Bemectsy nodasmsuin THF (30 mi), 1M pactBop
terpabyrunammonuiipropuna/THF (8,4 ™) u mnepeMemmBaniu CcMecb IPH KOMHATHOH
temneparype B TederHne 30 muH. CMech yrmapuBaiu NpU MOHWKEHHOM JaBIIEHUH, pa30aBisin
STUJIALIETATOM M MOCAeA0BaTeNbHO NpoMbiBaIM 0,5 M CONSHOW KHCJIOTOW M HACBIIIEHHBIM
COJIEBBIM pacTBOPOM. [lonmydeHHbIH MPOOYKT CyIIWIN Han Oe3BOAHBIM CyJib(aToM MarHus u
yIapuBaJIM MPH MOHIKEHHOM JaBIIEHHUH, & OCTATOK MPOMBIBAJI CMECHIO Me€KCaHa U STHJIAIeTaTa
(7/3), nonyuas ykazanHoe coenuHerue (5,3 r, 89%).

"H-NMR (400 MHz, xnopogpopm-d) & 8.39-8.32 (m, 2H), 8.09-8.02 (m, 2H), 7.62 (dd, J =
10.5, 6.2 Hz, 1H), 7.46 (dd, J = 11.0, 6.3 Hz, 1H), 7.08 (s, 1H), 3.90 (s, 3H); MS (ESI) m/z 373
[M+H]".

Cranus 2. Cunre3 metui-4-[(4-amuHodenmn)cynbonnnamMuHo|-2,5-nudpropbensoara

B cycnensuto nonyueHHoro Ha cranuu 1 coenunenws (2,4 r, 6,4 MMOJIb) B STHJIALIETATE
(10,5 mu) mobamsmu 10% nannmapuii-yraepon (0,4 r) u meranon (2,0 M) U nepeMernuBaiy
cMecb B armoc(epe Bomopoma mMpH KOMHATHOH Ttemmeparype B TeueHue 18 u. Ilocne
($unbTpOBaHUS uepe3 LENUT W YNapUBaHUS TPU TMOHWKEHHOM MAABJICHHHM OCTAaTOK OYMINAJIH
METOZIOM KOJIOHOYHOH Xpomarorpaduu Ha CUJIMKarese, rnoiy4as ykazaHHoe coenuHenue (1,9 r,
84%).

"H-NMR (400 MHz, xnopogopm-d) & 7.69-7.61 (m, 2H), 7.58 (dd, J = 10.7, 6.3 Hz, 1H),
7.38(dd, J=11.6, 6.5 Hz, 1H), 6.98 (d, J = 12.5 Hz, 1H), 6.63 (d, J = 8.8 Hz, 2H), 3.89 (s, 3H);
MS (ESI) m/z 343[M+H]".

Cragus 3. Cunres metwin-4-[[4-(2,2-

IVMETHIIPOTIAHOUIIAMUHO ) eH M |cybhoHmIaMIHO | -2, 5-mudgropdeHzoara
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OMe

B cycnensuro monydeHHoro Ha craguu 2 coegmnenus (1,9 r, 5,4 wMmonp) B
muxynopmerade (30 mur) mocnenosarenbHO n00aBmsuM TpudTHiAaMHuH (1,6 M, 12 Mmonb) u
nuBasomxjopun (0,70 mu, 5,7 MMOJIb) U TEPEMEIINBAIIN CMECh MTPU KOMHATHOH TeMIepaTrype B
teueHne 1 wyaca. B cmech noGaBisiam BOAy, a 3aT€M 3KCTPArvpOBalH IUXJIOPMETAHOM H IO
ouepenr MPOMBIBAIN HACBIIIEHHBIM BOJHBIM PAacTBOPOM XJIOPHIA AMMOHHUS W HACBIEHHBIM
COJIEBBIM pacTBOPOM. [lonmydeHHbIH MPOAYKT Cymuian Haj Oe3BOOHBIM Cysb(aToM MarHust u
yIapuBaJId NMPH TOHWKEHHOM [aBJICHHH, a OCTaTOK IPOMBIBAJM ALETOHUTPHIIOM, MOJIyYast
ykaszaHHoe coenuHenue (2,1 r, 91%).

MS (ESI) m/z 427 [M+H]".

Cramus 4. Cunres 4-[[4-(2,2-auMeTHITPONIAHOMIIAMHUHO )(peHNI | CyTb(pOHUIAMHUHO|-2,5-

G TopOSH30MHON KUCIIOTHI

OH

B pactBop monyuenHoro Ha cranuu 3 coequnenus (2,1 r, 4,9 mmoib) B 1,4-nrokcane (36
mut) nobasisun 1M BomHBIN pacTBOp ruapokcuaa Hatpus (12 Mir) ¥ mepeMernuBaiu CMeCh MpH
KOMHATHOU Temneparype B TedeHue 18 u. IlosyueHHyro cmech HenTpanu3oBaiu 1M comnsiHON
KHCJIOTON U yNapHBaJU MPH MOHMKEHHOM IaBJIEHHUH, a 3aT€M JOOABISLIH B CMECh 3TUJIALlETaT U
HACBIIIEHHBIH BOJHBIA PacTBOP XJopuzaa aMMOHHs. CMech SKCTparupoBaJId 3THIIALIETATOM, a
3aTeM MPOMBIBAJIM HACHIIEHHBIM COJIEBBIM PACTBOPOM U CYLIMJIM Haj Oe3BOAHBIM Cyibdharom
MmarHusi. [lonydeHHbIH NPOAYKT yapuBaiu MPH MOHIKEHHOM JaBJICHUH, a OCTATOK MPOMBIBAJIH
CMECHIO 3THJIAleTaTa u rekcana (7/3), monydvas ykazanHoe coenunenue (1,8 r, 88%).

"H-NMR (400 MHz, DMSO-ds) § 10.86 (s, 1H), 9.59 (s, 1H), 7.91-7.83 (m, 2H), 7.81-
7.71 (m, 2H), 7.56 (dd, J=10.7, 6.5 Hz, 1H), 7.18 (dd, J = 12.0, 6.3 Hz, 1H), 1.22 (s, 8H); MS
(ESI) m/z 413 [M+H]".

CoenuHenwns, NpUBEACHHBIC B IPUMEpPEe CHHTE3a 2, IpUMepe CHHTE3a 3, IpUMepe CHHTE3a
5, mpuMepe cuHTe3a 6, npuMepax cunresa 8—10, npumepe cunresa 12, npumepe cuHTe3a 13 u
npuMepe cHuHTe3a 15, MOXKHO CHHTE3UpOBATh TaKUM K€ CIMocoOOM, Kak M COCOUHEHUE B
npuMepe cuHTe3a 1, MyTeM KOHACHCAIMHM COENMHEHMs, MOJyYeHHOTO Ha CTaguH 2 B IpUMepe

cuHTe3a 1, ¢ COOTBETCTBYIOIEH KapOOHOBOW KUCIOTOH WIIH XJIOPAHTHIPHIOM.
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IIpumep cuuTesa 2. 4-[(4-Aueramunodennn)cynbponnnamuno]-2,5-nudpTopbensoiinas

KUCJI0Ta

F O
0.9 OH
L)
0 SN
)L H o F
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H

MS (ESI) m/z 371 [M+H]".
IIpumep cunHtesa 3.  4-[[4-(2-OtunOyranonnaMuHo)deHm|cynbhoHmIaMIHO|-2,5-

g ropOeH30iHas KUCTIOTa

OH

MS (ESI) m/z 427 [M+H]".
ITpumep cunresa 4. 4-[[4-(mpem-OyTunkapbamonaMuHo )b eHm |cynbhoHmIaMIHO | -2, 5-

g ropOeH30iHas KUCTIOTa
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Cragus I. Cunres metun-4-[[4-(mpem-

OyTunkapbamonnamMuno)penun |cynbonunamuHo]-2, S-mudpTopbeHsoara
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B pactBop monyuennoro Ha craauu 1 B mpumepe cunte3a 1 coemmuenus (100 mr, 0,29
MMOJIb) B JquxjiopMeTaHe (3 M) mocienoBaTeabHO no0aBisuiu 4-HUTPOdeHMI-XIophopMUaT
(118 mr, 0,58 mmonb) 1 N,N-mumsonponmwnTaiaaMuH (298 Mk, 1,75 MMOmb) U epeMeInnBam
CMeCh NpPU KOMHATHOW TemmepaTtype B TedeHue 30 MuH. 3aTeM B CMeCb NOOABISITH mpent-
Oyrunamus (124 Mk, 1,17 MMOJIB) U IepeMeIINBAIIN IPU KOMHATHOH TeMIlepaType B TeUeHUe 3
4yacoB. PeaklMOHHBIM pacTBOp ymapuBaiM NMPHU MOHWKEHHOM AaBJIEHUM, OCTATOK IOJBEpraiu
obparnodaszosoii HPLC, ucnons3ys ODS B kadecTBe mMarepuania ajisi HAOMBKU, U 3JTFOUPOBAIIU

CMECBI0 BOJBI C anleTOHUTpHIIOM, coaepskamieit 0,1% (00./00.) TpupTOpyKCYCHOM KHUCIOTHI, a
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HeneByr  (pakuuo JUOPUIM3UPOBATIH, MMOydas TPUPTOPALETATHYIO COJIb YKA3aHHOTO
coenuaenus (15 mr, 10%).

MS (ESI) m/z 442 [M+H]".

Cramus 2. Cunres 4-[[4-(mpem-OyTunkapbamornaMiHO )peHn |cyabpOHUIaMUHO|-2,5-

G TopOSH30MHON KUCIIOTHI

F (@]
(@] OH
o.i
\S\
(@] N
ﬂ\)l\ Hof
N N
H H

B pactBop nonyuenHoro Ha cranuu 1 coenunenus (15 mr, 0,034 Mmmoup) B 1,4-nuokcane
(1 mu) nobasmstin 1M BoaHBIN pacTBOp ruapokcuna Jutus (204 MKII) U epeMeInuBain CMeCh
MpU KOMHATHOM TeMmmeparype B TedeHHe 2 4. PeaklMOHHBIA pacTBOp yHNapuBaiud MOpHU
MOHIKEHHOM JaBJICHUH, a OCTaTOK mozasepraiu odOparnodaszosoit HPLC, ucmons3yss ODS B
Ka4eCcTBE Marepuaja Al HaOWBKM, M OYMINAIU TAaKUM JK€ CIIOCOOOM, Kak M Ha craaud 1,
noJiydast ykazaHHoe coenunenue (9,5 mr, 65%).

MS (ESI) m/z 428 [M+H]".

ITpumep CUHTE3a 5. 4-[[4-[(1-mpem-ByToxcukapOOHUIUNIEPUANH-4 -
kapOoHWT)amMuHO |perwn |cynbpormnaMuHo -2, 5-nudTopOeH30IHAS KUCTOTA

F 0

o) OH

MS (ESI) m/z 540 [M+H]".
ITpumep CUHTE3a 6. 2,5-Tudprop-4-[[4-(mupunnn-4-kapOoHUIAMIHO )peHnN |

CyIb(OHMITAMHUHO |O€H30HHasT KUCJIOTa

MS (ESI) m/z 434 [M+H]".
CoenuneHusl, npuBeJeHHbIE B IMpUMepe CUHTe3a 7/, mpumepe cuHTe3a 11, mpumepe
cuHTe3a 14, nmpumepe cunresa 19, nmpumepe cunresa 20 um npumepe cuHTe3a 21, MOXKHO

CUHTC3HUPOBATH TAKHM KE CHOCO6OM, Kak WU COCIUHCHUEC B INPHUMEPEC CHUHTE3a 1, nyTeM
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BO3ACUCTBUSI COOTBETCTBYIOIIUM HHUTPOAPWICYNb(QOHIIXIOPHUIHBIM PEAreHTOM Ha MeTHI-4-
aMHuHO-2,5-nu¢ropbensoar Ha craguu | B mpumepe cuaTe3a 1.

ITpumep CUHTE3a 7. 4-[[4-(2,2-IumeTUApOmaHOUIaAMHHO)-3 -
dTopdennn]|cynppornnamuno]-2,5-audropOeH30iHas KUCIOTa

F

=0

o
o OH
O ’\/Q/\S\H
> F
H o F

MS (ESI) m/z 431 [M+H]".
ITpumep CUHTE3a 8. 2,5-Tudrop-4-[[4-(Terparugponupan-4-

KapOoHMIAMHUHO )(heHWIT | CyIbHOHMIAMUHO |OeH30HAsT KHCIIOTa

F o
08 OH
0 S
N nor
S H

MS (ESI) m/z 441 [M+H]".
ITpumep CUHTE3a 0. 2,5-dudrop-4-[[4-[(1-

METHJILIKJIONPOTIAHKapOOHMIT )aMUHO | eH I | CyTb(OHIIIAMHHO | OEH30HHAsT KUCJIOTa

MS (ESI) m/z 427 [M+H]".
ITpumep CUHTE3a 10. 2,5-dudrop-4-[[4-[(3-runpokcu-2,2-

IVMETHIINPOTIaHOWT)aMUHO | peHn | cyappoHnIaMuHO |0eH30HHAS KUCIIOTa

MS (ESI) m/z 429 [M+H]".
ITpumep CUHTE3a 11. 4-[[5-(2,2-TumMeTUnponaHONIaAMHUHO)-2-

nupuani | cyTbGOHUIaAMIHO |-2, S-nudTopOeH30MHAS KUCIOTa
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F O
0.9 OH
0 /S‘N
NOHOF
S
H

MS (ESI) m/z 414 [M+H]".
IMpumep CHHTE3a 12. 2,5-Mudrop-4-[[4-[[1-
(TpudTopMeTHI) IUKIONPOTIAHKaPOOHMIT |aMUHO | heHIIT | cyIbHOHMIAMUHO |O€H301HAsT KUCIIOTa

F O

MS (ESI) m/z 465 [M+H]".
ITpumep CUHTE3a 13. 2,5-dudrop-4-[[4-[(1-

THIPOKCULMKJIONPOTIAHKAPOOHIIT)aMUHO | (peHII |Cy b OHIITIAMIHO |O€H30HasT KUCIIOTa

F o
0.8 OH
\\S\
o N
HO H o F
XN
H

MS (ESI) m/z 413 [M+H]".
IMpumep CUHTE3a 14. 4-[[6-(2,2-AuMeTHIpONaHOUIAMHUHO)-3 -

nupuani | cyTbGOHUIaAMIHO |-2, S-nudTopOeH30MHAS KUCIOTa

MS (ESI) m/z 414 [M+H]".
ITpumep CHHTE3a 15. 2,5-Mudrop-4-[[4-[(1-
(beHmTIMKIoNnponankapOoHIT)aMuHO |peHm |cynb(hoHMIaMIHO |OeH30iHAsE KHCIOTa

F O

0
osl
*¥8sn
H ¢
N
H

MS (ESI) m/z 473 [M+H]".

OH
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IMpumep CUHTE3a 16. 2,5-Iudrop-4-[[4-(2-0okco-4-TeTparuaponupan-4-ui-1-

nupuan)peHnn | cyappoHnIaMUHO |OEH30HHAsT KUCTIOTa
F O
0 OH
Oslt
0 SN
Ho ¢
N

Cramus 1. Cunte3 wmerun-4-[[4-(4-6pom-2-okco- 1 -mupuamn)-4-MeTHIeH-LHUKIOTeKca-

1,5-nuen-1-un]cynbhonmnamuno|-2,5-nudropbensoara

OMe

B pacrBop 4-O6pom-1H-nmpunun-2-ona (50 wmr, 0,29 mmons) B DMF (2,0 mn)
nocnenoBareiabHo  podaBmsun  [4-[(2,5-audrop-4-meroxcukapOoHuI-peHmn)cynbhamon]-1-
METHJIeH-IUKJIoreKca-2,4-nueH- 1-un|ooporoByro  kuciory (0,11 r, 0,30 wmmomnb), crnocod
MOJIY4E€HHUSI KOTOPOH OomucaH B maTeHTHOM aokymeHTe (WO 02015/064580), anerat meam (II)
(52 wmr, 0,29 mmonb) 1 N,N-auuzonponmisTuiaMut (98 M) 1 nepememinBain cMmech npu 60°C
B TeueHHE 18 4. PeakUMOHHBIA PacTBOP yHmapuBald MPU MOHWXEHHOM JAAaBJIEHUH, OCTATOK
noasepranu odparHodazosoii HPLC, ucnons3yst ODS B kadyecTBe marepuana jisi HaOMBKH, U
3IOMPOBANIA CMECHIO BOZBI C alleTOHUTpUIIOM, coxepskamieii 0,1% (00./06.) TpudropykcycHoi
KHCJIOTBI, a LENEBYIO (PpakUui0 JTHOPMIN3HPOBAIH, MOJyYasl YKa3aHHOe coenuHeHue (33 wmr,
23%).

MS (ESI) m/z 499 [M+H]".

Cragus 2. Cunte3 metwin-4-[[4-[4-(3,6-murunpo-2H-nupan-4-mi)-2-okco- | -mupunun]-4-
METHJIeH-IIUKJIoreKca- 1, 5-muen- 1-wi|cyapponmnamuno|-2,5-nudropdbenzoara

F O

OMe

B pactBop nonyuennoro Ha cranuu 1 coeaunenus (33 mr, 0,066 MMOJIb) B aLIETOHUTPHIIE
(1,5 mn) nobGasnsmu 1M BoaHelil pactBop kapOonara Hatpus (0,5 mur). 3ateM B 3Ty cMech

nocienoBarenbHo  nobasmsumn 2-(3,6-guruapo-2H-nupan-4-un)-4,4,5,5-rerpamerun-1,3,2-
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mrokcaboponan (21 wmr, 0,10 mmons) u Ouctpudpenunpocun-guxnopnamaanuii (II) (2,3 wmr,
0,0032 mMMOmB), IPOBOAS PEAKIMI0O B MUKPOBOJHOBOM ycTpoiictee mpu 130°C B Teuenue 10
MUH). PeaklMOHHBINH pacTBOp yHapuBaId NMPH NMOHWKEHHOM IAaBJIEHHUH, OCTaTOK IOABEPTaJIH
obparrodaszosoii HPLC, ucnons3yst ODS B kadecTBe mMarepuana st HAOUBKH, U 3JIFOUPOBAIH
CMECBI0 BOJBI C anleTOHUTpHIIOM, coaepskamieit 0,1% (00./00.) TpupTOpyKCYCHOM KHUCIOTHI, a
1eneByro Qpakiuio JHoGUIN3HpOBad, IONy4asi ykazaHHoe coenuHenue (27 mr, 82%).

MS (ESI) m/z 503 [M+H]".

Cranus 3. Cunres 2,5-nudrop-4-[[4-(2-okco-4-TeTparuaponupan-4-ui-1-

nupuan)peHn | cyapPoHnIaMUHO |OEH30HHON KUCITIOTHI

OH

B pactBop monyuennoro Ha craauu 2 coequrenus (27 mr, 0,054 mmorb) B meranose (3,0
mut) nobasismn 10% mannmamuii-yriepon U nmepeMelnBaln CMech B atMocdepe Bomopona mpu
KOMHATHON TeMIlepaType B TedeHue 2 4. PeaKIMOHHBIN pacTBOP yHnapuBajiu MNPHU MOHUKEHHOM
JaBJIEHUH, a OCTATOK pacTBOpsuH B MeTanose (2,0 mu). B monydenHsiii pactBop nodasism 4M
BOJAHBIA pacTtBop ruapokcuzpa jutusg (0,6 M) U mepeMeImuBall CMECh NPH KOMHATHOU
TeMmneparype B TeueHue 18 u. 3arem cmech HelTpanmusupoBanu 1M CONSIHON KHCIOTON U
yIapuBaJId TPHU MOHIKEHHOM naBjeHuu. Ilocne 3Toro ocratok moasepranu oOpaTHOGha30BOH
HPLC, ucnone3ys ODS B kadecTBe Marepuana il HAOMBKH, U 3JFOUPOBAIH CMECHIO BOABI C
aneronutpmiom, couepxaieii 0,1% (00./00.) TpUPTOPYKCYCHOM KUCIIOTHI, a LENEeBYIO (HPAKIUIO
nuoduIM3npoBaNH, OJy4as ykazaHHoe coenunenue (13 mr, 50%).

MS (ESI) m/z 491 [M+H]".

CoenuHeHusl, NpUBEeHHbIE B NpuMmepe cuHTe3a 17 u npumepe cuHTe3a 18, MOXKHO
CHHTE3MPOBATh TAaKHUM K€ CIMocoOOM, Kak M COEOUHEHHE B TpuMepe cuHTe3a 16, myrem
BO3AeHCTBUSL N-METUITPUMETHIALETAMUAOM WU 1,5,5-TpUMETUATMAAHTOMHOM Ha CcTagud | B
npuMepe cuHTesa 16.

ITpumep CHUHTE3a 17. 4-[[4-[2,2-
JumMeTunnponaHoniI(MeTHIT)aMUHO | peH |cy b oHmTaMuHO | -2, 5-mud TopOeH30iiHas KucioTa

F 0
OH
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MS (ESI) m/z 427 [M+H]".
IIpumep cuntesa 18. 2,5-Iudrop-4-[[4-(3,4,4-TpumeTn-2,5-1HOKCOUMUAA30TUINH- 1 -

win)beHmn |cynbhOHIIAMIHO |O€H301Has KUCIOTa

MS (ESI) m/z 454 [M+H]".
IMpumep curTeza 19. 4-[[3-(2,2-[AumernanponaHonaaMuHO )G eH |cyIb(hOHIIAMHIHO |-

2,5-nudTopbeH3oitHas KUCIoTa

. o\fns? OH
N
o Hor

MS (ESI) m/z 413 [M+H]".
ITpumep CUHTE3a 20. 4-[[5-(2,2-TumMeTUnponaHONIaAMHUHO)-2-

TreHUN |cybhoHUIaMIHO |-2, S-nud TopOeH30Has KUCIoTa

F (0]
(0] OH
O\\u
e ~
N_s A F

OIN H

MS (ESI) m/z 419 [M+H]".

IMpumep CUHTE3a 21. 4-[[4-(2,2-AuMeTrIpONnaHOUIAMUHO)-2-
THeHW |cybGOHMIAMUHO |-2,5-mudTopOeH3oiiHas KucioTa

F 0O

0O OH
Ol
\S\

%_«H_Cgu F
@]

MS (ESI) m/z 419 [M+H]".
CoenuHeHnusi U3 npuMmepa cuHTe3a 22, npuMepa cuUHTe3a 26, mpuMmepa cuHTe3a 29,
npuMepa CuHTe3a 32, npumepa CHUHTe3a 33 U mpuMepa CuHTe3a 36 MOKHO CHUHTE3UPOBATH B

COOTBETCTBUH C METOZOM, ONMCAHHBIM B aTeHTHOH nuteparype (WO 2013/161904).
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IIpumep cunteza 22. Merun-(2S)-2-amuno-3-[4-(1-mernn-2,4-nuokco-nmupuno|3,4-

d]mupumuane-3-mn)pernn | mponaHoaT

H, ~
O

Ilpumep  cunTeza  23. Metun-(2S)-2-amuno-3-[4-(3,4,5-tpumeTni-2,6-1MoKco-

NUPUMUANH- | -1n)pernn | nponaHoat

Cramus 1. Cunres merun-(2S)-2-(mpem-OyToxcukapOoHUIaMUHO)-3-[4-(5,6-aumMeTni-

2,4-nnokco- 1 H-mupumunun-3-un)deHmn | nponanoara

H
OYN
O
BOC., O
H o
B pacTBop [4-[(2S)-2-(mpem-OyToKCcHKapOOHUIAMIHO )-3-METOKCH-3 -

okconponi |peHmT|60poHOBO# KUCIOTHI (9,2 T, 29 MMonb) B auxyopmerane (100 mur), cmocod
MOJIYYE€HHUsSI KOTOPOH omumcaH B mareHTHoOH sureparype (WO 2013/161904), mocnenoBaTenbHO
nobasmsimn anerat mean (5,2 r, 29 mmounb), S,6-gumermnypaumn (4,0 T, 29 mMMonb) H
TprsTIiIaMuH (10 MIT) ¥ mepemMeImnBaIu CMeCh IPU KOMHATHOW TeMIieparype B TeueHue 18 u.
PeakunoHHBII pacTBOp (UIBTPOBANIM Hepe3 LEIHT, a 3aTeM YNapUBalH TPHU MOHMKEHHOM
naneHun. Ilocrme 3TOro OCTaTOK OYHMINAIM METOAOM KOJIOHOYHOHW Xpomarorpaduu Ha
cunukarene (merpoeitnpiii 3¢up: stunanerat ot 5:1 go 1:1), mony4as ykasaHHOE COEIMHEHUE
(0,83 1, 7%).

"H-NMR (CDCls, 400 MHz) & 8.90 (s, 1H), 7.26 (d, ./ = 8.4 Hz, 2H), 7.17 (d, J = 7.8 Hz,
2H), 5.06 (d, J = 8.7 Hz, 1H), 4.64-4.59 (m, 1H), 3.72 (s, 3H), 3.15 (d, /= 6.3 Hz, 2H), 2.16 (s,
3H), 1.95 (s, 3H), 1.44 (s, 9H); MS (ESI) m/z 418 [M+H]".
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Cramus 2. Cunre3 metmn-(2S5)-2-(Tper-OyrokcnkapOboHuinaMuHo)-3-[4-(3,4,5-tpumerui-

2,6-AMOKCO-TUPUMUANH- 1 -11)peHmn|mponaHoara

BOC., 0
H O

B pactBop monydennoro Ha craguu 1 coenunenus (0,83 r, 2,0 mmonb) B DMF (15 mn)
nocienoBareabHo no0asysin kapOoHat kamus (0,85 r, 6,0 mmonb) u Metwrionua (0,4 M) u
nepeMenInBaid CMeChb MPU KOMHATHOW Temmeparype B TeueHue 1 1 30 muH. PeaknMOHHBIN
pacTBOp yHapuBaJIM TMPH TMOHMKEHHOM JaBJIEHWH U Tyda ke nobaemsum Boxy (20 mi) u
srunanerat (30 wmur). IlodaydeHHYO CMech TPHIKIBI SKCTParupoOBajH 3TUJIALIETATOM, a
OPraHUYeCKUN CIIOW CYIIMIIN Haj CyJab(paToM HaTpus. 3aTeM IMOJyYeHHbIH MPOAYKT YIapUBaJIH
NPY MOHM)KEHHOM JaBJIEHHH, TIOJIy4asi ykazanHoe coenuHenne (0,64 r, 75%).

"H-NMR (CDCls, 400 MHz) & 8.02 (s, 1H), 7.24 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 8.4 Hz,
1H), 5.05 (d, /= 8.0 Hz, 1H), 4.63-4.58 (m, 1H), 3.71 (s, 3H), 3.47 (s, 3H), 3.13 (d, /= 6.0 Hz,
2H), 2.33 (s, 3H), 2.02 (s, 3H), 1.43 (s, 9H); MS (ESI) m/z 432 [M+H]".

Cramus 3. Cunres metmn-(25)-2-amuHo-3-[4-(3,4,5-TpuMeTni-2,6-1MOKCO-ITMPUMHINH-

1-um)dpenmn|npomnanoara

IMonydennoe Ha craguu 2 coequHenue (0,64 r, 1,5 mMounb) pactBopsuiu B 4M pactBope
COJITHOW KHCJIOTHI B 3THaneTare (40 MiT) ¥ mepeMeInuBajIi CMeCh P KOMHATHON TeMmepaType
B TeueHue | 4. PeakuMOHHBIH pacTBOp ynapuBald NPU MOHHUXKEHHOM JABJIEHUU U TyJAa Ke
noGasysimn stunanerat (30 mun). Ilocne mepememnBaHMs NPU KOMHATHOW TeMIIEpaType B
TeueHrne 30 MHH TBEpAOE BEIECTBO coOHMpanu (QUIBTPOBAHHUEM, IMOJyHasl THIPOXJIOPUAHYIO
coJb ykazaHHoro coeguHenus (0,46 r, 93%).

"H-NMR (CD;O0D, 400 MHz) & 7.31 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 8.4 Hz, 2H), 4.31-
4.27 (m, 1H), 3.78 (s, 3H), 3.38 (s, 3H), 3.37-3.32 (m, 1H), 3.09-3.03 (m, 1H), 2.30 (s, 3H), 1.91
(s, 3H); MS (ESI) m/z 332 [M+H]".

IIpumep cumuTesa 24. Mzonpormun-(2S)-2-amuno-3-[4-(1,7-aumernn-2,4-110kco-6,8-

muruapo-SH-mupuno| 3,4-d|mupumunns-3-wmn)pern |mponaHoat



42

Cramus 1. Cunres stuin-1-6eH3mun-5-[(4-aurpodeHokc)kapOoHIIAMHUHO | -3,6-TUruapo-

2H-nupunnn-4-kapOokcunara

Jepe
N HN. BN

EtO I

o}

B pactBop rungpoxsnopuna 3tun- 1-6eH3mn-3-okco-nunepunun-4-kapdbokcunara (2,0 r, 6,7
MMOJIb) B 3TaHoje (20 mi) mobamisun auerat aMMoHHs (5,2 T, 67 MMOJIb) U NepPEeMEIINBaIIH
CMEeCh IIPU KOMHATHOW TeMmmepaType B TedeHue 18 4. PeaklMOHHBINM PAacTBOp yHNapuBald MpPH
MOHMKEHHOM JaBJIEHUHM M J00aBISUIM AMXJIOPMETaH W HACHIMEHHBIH BOIHBIH pPacTBOP
OukapOonara Hatpus. [lociie ABYKpaTHOW 3KCTPAKIUHU IUXJIOPMETAHOM OPraHUYeCKHil CJIon
IIPOMBIBAJIM HACBILEHHbIM BOJHBIM pacTBOpoM xJjopuzaa Hatpus. Ilocne noacyimiku Han
0e3BOHBIM CYJIb(paTOM MArHHs TOJYYE€HHBIH PACTBOP YHIAPUBAJIH MPHU MOHIKEHHOM JaBJICHUH,
a octaTtok pactBopsuin B quxjiopmerane (50 mu). Jobasnsmu mupuaus (0,6 mi), a 3atem 4-
Hurpodenmn-xnoppopmuar (1,4 r, 6,7 MMONB) C OXJAKACHUEM HA JbIy, MOCIE YEro
NepeMeLInBai IPYU TaKOU ke TeMIlepaType B TedeHue 5 4. PeakIMOHHBIN pacTBOp ynapuBaid
IPYU MOHIKEHHOM JaBJICHUH, & OCTATOK OYHINAJIH METOJAOM KOJIOHOYHOHM Xxpomarorpaduu Ha
CHIIMKarese, noyuydvas ykazasHoe coequaenue (0,49 r, 16%).

Cragus 2. Cunres uzonponi-(25)-3-(4-amunopenmn)-2-(mpem-
OyTOKCHKapOOHHMIIAMITHO )IIPOTIaHOATA

NH,

B pactBop  (2S)-2-(mpem-OyToxcukapOOHUIAMUHO)-3-(4-HUTPODEHIIT )TPONIAaHOBOM
kucinotel B DMF (15 mi) mocnenoBarenbHo noGasnsum kapOoHat kamust (3 1, 22 MMOJb) U 2-
Honnpomnasx (2,0 M) (2 1, 6,4 MMOJIB) U TIEpEMELINBAIIA CMECh IIPU KOMHATHOH TeMIlepaType B
teyeHue 18 4. B peakuuoHHBIN pacTBOP AOOABISUIA BOAY U TPHIKIbBI SKCTPArHPOBATH CMECHIO
sTunanerata U rekcaHa (1:1), a opraHWYeckwil CJIOH MPOMBIBAIM HACHIIEHHBIM BOJHBIM

pactBopoM xjiopuna Hatpus. [locie cymrku Han 0e3BOAHBIM Cyib(aTOM MAarHUs MOJTy4EHHBIH
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pacTBOp yIapUBaJIU MPHU MOHIKEHHOM JABJIEHHH, a OCTATOK PAaCTBOPsUIM B MeTaHouse (40 M) u
Bozme (4,0 mu). IlocnenoBarenbHo noOaBisuM mopowok nuHKa (3,5 r, 54 MMoib) U xyopun
ammonust (0,52 r, 9,7 mmonb) u nepemeurnBann cmech npu 70°C B Teuenue 1 u 30 muH.
PeakunoHHBII pacTBOp (MIBTPOBAIHM Yepe3 LEIHT, a 3aTeM YMapHBaJIXd MPHU MOHWKEHHOM
nasiennn. Octarok mnoneepraiu oOpatHodaszosoii HPLC, wucmone3ys ODS B kadecTse
MaTepuaja JJjisi HAOUBKH, W 3JIFOUPOBAIIM CMECHIO BOJIBI ¢ alleTOHUTPUIIOM, coaep:kamei 0,1%
(00./00.) TpuGTOPYKCYCHOU KHCIOTBHL, a LEJEBYI0 (PPAKIUI0 JHUOPUIN3UPOBAIH, MOTydast
TpudTOpaLeTaT YKa3aHHOTO COEINHEHHS

Cragus 3. Cunres uzonpomui-(2S)-3-[4-(7-6en3un-2,4-nuoxco-1,5,6,8-
terparunponupuno|3,4-d|mupumunnn-3-wn)pennn|-2-(mpem-

OyTOKCHKapOOHHMIIAMITHO )IIPOTIaHOATA

OQT,N | \Bn

N

©)

BOC.,, o\(
H ®)

B pacrBop nonyuennoro Ha craauu | coemunenus (0,49 r, 1,2 mmonb) B 1,4-nuokcane
(20 mu1) mocnenoBaTeNbHO AOOABIISIIH MOJydeHHOE Ha cTanuu 2 coenuHerne (0,50 T, 1,1 Mmoup)
u DBU (0,42 M) u nepememuBanu cMmeck npu 60°C B TeueHne 18 4. PeakimoHHBIH pacTBOp
yIapuBaJId NPH TMOHIKEHHOM IaBJIEHUH W Tyda e Ao0aBisim 3TuiaueraT u Boxay. llocne
IBYKPAaTHOMN 3KCTPaKLMK STUJIALlETaATOM OPraHUYeCKUil CJI0i MPOMbBIBAIN HACHIILIEHHBIM BOJIHBIM
pPacTBOpPOM XJIOpHJA HATPHs, a 3aTeM CyLIIN Haa Oe3BOAHBIM cyib(arom MmarHus. Ilocme
yIapuBaHWs TPU TOHWKEHHOM JaBJIEHWH OCTaTOK moxaseprain obpaTtHodazosoii HPLC,
ucnons3yst ODS B kauecTBe MaTepuana st HAOMBKH, M OYHINAIH TAKUM K€ CIIOCOOOM, KaK U Ha
cragun 1 B mpumepe cunte3a 4, moiydas Tpudropauerar ykasaHHoro coeamneHust (0,40 T,
51%).

Cramus 4. Cunres  wuzonponui-(25)-3-[4-(7-6en3un-1,7-numernn-2,4-n1oxco-06,8-
auruapo-SH-mupuno| 3,4-d|mupumunnn-7-uit-3 -nn)benun |-2-(mpem-
OyTOKCHKapOOHHMIIAMITHO )IIPOTIaHOATA

|
N |

Y | N:Bn

N

@)

0

BOC. 0
N \(
H 0

B pactBop nonyuenHoro Ha craauu 3 coeaunenus (0,40 r, 0,59 mmons) B DMF (3,5 M)
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nocyefoBarenbHo nobdasisu kapobonat kamums (0,30 r, 2,2 mmonb) u metwmioann (0,22 mu, 3,5
MMOJIb) M TIEPEMEIINBAIN CMECh MPH KOMHATHOH TeMmIeparype B TeueHue 3 4. PeakunoHHBIHN
pacTBOp ymapuBaJlXd MpPU TMOHIKEHHOM MAABIEHHH, & OCTaTOK NOABEpraiu oOpaTHO(}a30BOM
HPLC, ucnonesys ODS B kxadecTBe MaTepuaia Al HAOMBKH, U OUUIIATN TAKUM XKe CIOCOOOM,
KaK U Ha CTaauu 2, moyy4as TpudropauneraT ykazanHoro coequaenus (0,30 r, 71%).

Cramus 5. Cunres  m3onpomwi-(2S5)-2-amuHo-3-[4-(1,7-numernn-2,4-nnokco-06,8-

nurunpo-SH-iupuno| 3,4-d [ mupumuans-3-un)pernn JnponaHoara

O

YN| N~

H,N O\(
O

B pacrBop mnomyuennoro Ha craguun 4 coemuHenus (0,30 r, 0,43 MMmonb) B
m3onporuyioBoM cnupre (5,0 mi) pmobaBmsum 10% nmammapuii-yrinepoma (50 mr) wm
nepeMeIuBajIil CMeChb B atMocepe BOAOpOAa MpH KOMHATHOW TeMmmepaType B TedeHue 18 .
PeakunoHHBII pacTBOp (MIBTPOBAIHM Yepe3 LEIHT, a 3aTeM YMapHBaJIXd MPHU MOHWKEHHOM
JaBJIEHUH. 3aTeM OCTaTOK pacTBOpsuid B 1,4-muokcane (2,0 mur) u uzonponunosom crupte (1,0
min). JHobasmsin 4M pacTBOp CONSIHOM KHCHOTHI B 1,4-auokcane (2,0 MiI) U mepemMernnBaiy
CMecb NpPU KOMHATHOW TeMIlepaType B TEUEHHE 5 Y, a 3aTeM YNapuBajH NPU MOHWKEHHOM
JaBJICHHUH, TIOJTy4dasi THAPOXJIOpHU ykazaHHoro coequnenust (0,15 r, 74%).

MS (ESI) m/z 401 [M+H]".

IIpumep cuntesa 25. Merun-(2S)-2-amuno-3-[6-(1-meTnn-2,4-nuokco-7,8-muruapo-SH-

nupaHo[4,3-d|mupuMuauH-3-u)-3-mUpU NI | IPOTIaHOAT

Cragus 1. Cunres sTun-4-amuno-3,6-quruapo-2H-nupan-S-kapbokcunara
H5N
EtO l ©)
©)
B pactBop sTun-4-oxcorerparuaponupan-3-kapookcunara (0,54 r, 3,1 MMOIIb) B 3TaHOJE
(10 mu) moGamisumu anerar ammonus (2,4 r, 31 MMounb) U cMech nepemMemnBaign npu 60°C B

TeueHue 18 4. PeakIMOHHBIN pacTBOP yHnapuBaiu NpU MOHUKEHHOM AABJIEHUH, a 3aT€M TyAa XKe
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n00aBJISANN OUXJIOPMETAaH M HAChIEHHYI0 OukapOboHatoM HaTpus Boxy. llocie aBykpaTHOM
SKCTPAKLUU [AUXJIOPMETAHOM OpPraHMYECKUH CJIOH IPOMBIBAJINM HACBILUIEHHBIM BOJHBIM
PacTBOPOM XJIOpHIA HATPHS M CYLIMIIN HaJ O€3BOAHBIM CYJb(ATOM MArHUsl, a 3aT€M YIapUuBaJIH
IPY MOHMKEHHOM JaBJICHHUH, NIOJy4dasi ykazaHHoe coenunenue (0,49 r, komud.).

Cragus 2. Cunres 1,5,7,8-rerparuaponupano[4,3-d|mupumunus-2,4-muona

H
O N

T
O

B pactBop nonyuenHoro Ha cranuu 1 coenunenns (0,49 r, 3,1 MMOJIb) B aLIETOHUTpPHUIIE
(6,0 M) mobaBnsu Tpuxiopanerui-uzonuaxar (0,74 mu, 6,2 MMOJIb) U TIEpEMEIINBAIN CMECh
IpU KOMHATHOH Temneparype B TedeHre 30 muH. TBeproe BelecTBo coOnpanu GUIbTPOBAHUEM
u cycrieHauposainu B 8M pactBope ammuaka B MeraHodie (5,0 mur). CycrneH3uo nepemMeImnBaim
npu 70°C B Teuenue 18 4 u coOupanu TBepAOe BeIleCTBO (PUIBTPOBAHMEM, MMOTyUasl YKa3aHHOE
coenurenue (0,30 T, 57%).

Cranus 3. Cunres 3-(5-6pom-2-mupunmin)-1,5,7,8-rerparunponupano|4,3-d jnupumuana-

2,4-nvoHa

B pactBop nonyuenHoro Ha cranuu 2 coenuHenus (0,53 r, 3,2 MMOJIb) B aLIETOHUTpPUIIE
(10,0 mu) mocnenoBarenbHO noOaBsIN S-0pom-2-tionmupunud (1,1 r, 3,7 MMOJB), HOOUA Menu
(0,30 1, 1,6 mmonw) u DBU (0,93 mu, 6,4 Mmmonb) u niepememnnBanu cMmech npu 70°C B TedeHue
18 u. PeakuMOHHBIN PACTBOP OXJIAKIAJIHM O KOMHATHOH TEeMIEpaTyphl, a 3aTeM (UIbTPOBAIH
Yyepes3 LEIUT U YIapuBaJH IPH MOHIWKEHHOM AasneHnH. OcTaTok noasepranu oopaTHodazoBoit
HPLC, ucnone3ys ODS B kadecTBe Marepuana il HAOMBKH, U 3JFOUPOBAIH CMECHIO BOABI C
aneronutpmiom, couepxaieii 0,1% (00./00.) TpUPTOPYKCYCHON KUCIIOTHI, a LIENEeBYIO (HPAKIUIO
nuoduIM3npOBaNH, OJy4as ykasaHHoe coenunenue ( 0,26 r, 26%).

Cramus 4. Cunres  3-(5-Opom-2-mupunmn)-1-merun-7,8-guruapo-SH-nmupano[4,3-

d]mupumuans-2,4-1uoHa

B pactBop nonyuenHoro Ha craauu 3 coeaunenus (0,26 r, 0,80 mmonb) B DMF (2,0 M)

nocienoBareiabHo no0aBsun kapooHat kanus (0,33 r, 2,4 mmounb) u Metmidonua (0,25 mi) u
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NepeMeNInBaii CMeCh IPU KOMHATHOHN TeEMIIEpaType B TeUEHHUE 5 4acOB. PeaklIMOHHBIN pacTBOP
yIapuBaJd TPU TOHIKEHHOM JaBJIGHWH, OCTaTOK mnozasepramu obparHodaszosoii HPLC,
ucons3yss ODS B kadecTBe Marepuana aisi HaOMBKH, W JJIOMPOBAIM CMECBIO BOIBI C
aneronutpmiom, couepxaieii 0,1% (00./00.) TpUPTOPYKCYCHON KUCIIOTHI, a LENEBYIO (HPAKIUIO
mroUIM3HPOBAIH, TIoy4as ykasaHHoe coenunenue (0,20 r, 74%).

Cramuss 5. Cunre3 wmetun-(25)-2-(mpem-0yrokcukapOoHUIaMHUHO)-3-[ 6-(1-meTmn-2,4-

nuokco-7,8-nuruapo-SH-nupano[4,3-d |mupumunuH-3-m)-3 -mupuaui [mponaHoara

Cycnenaupoanu nopourkoodpasueiii nuHk (0,12 1, 1,8 mmons) B DMF (2,0 M) u Tyna
xe nobaBmsun wox (34 wr, 0,13 mmonb). 3areM nepeMeInnBaId CMECh INPH KOMHATHOM
temneparype B Tedenne 15 wmuH. IlocnemosarensHo nobaBisun  MeTwi-(2R)-2-(mpem-
OyrokcukapOoHMIaMIHO)-3-Hoa-npornanHoart (0,23 r, 0,70 mmoub) u #ox (34 wmr, 0,13 MMonb) 1
nepeMenInBaii CMeCh TP KOMHATHON Temneparype B TeueHue 30 MuH.

B otnenbHbI# cocyn BHOCHIN NIoNy4eHHOe Ha cTanuu 4 coenunenue (0,20 r, 0,59 mmouib)
u pacTBOpPSLTH B DMF (1,0 MIT). ITocnenoBaTenbHO n00aBIISIH
tpuc(nudbersmwnneHaneron ) annammianuii(0) (14 wmr, 0,015 mmons) u SPhos (24 wr, 0,058
MMOJIb) U TMIEPEMELTUBAIN CMeCh B TeueHHe 10 MUH. DTOT pacTBOP BHOCHUJIH B IPUTOTOBJICHHBIH
paHee cMmemaHHbId pacTBOop. llocne Tpex omepauuii gerazauuu € 3aMELIEHHEM aprOHOM
MOJIyYEHHBIH CMelIaHHbI pacTBop nepememnBanu npu 60°C B TedeHue 18 4. PeakioHHBIM
pacTBOpP OXJAKIAIN JO KOMHATHOW TeMIIEpaTyphbl M YIApUBaIN NMPU MOHWKEHHOM JIaBJICHUU.
ITocne sroro ocrarok moaeepramu obOpatHodasosoit HPLC, ucnomesys ODS B kadectse
MaTepuaja JJjisi HAOUBKH, W 3JIFOUPOBAIIM CMECBHIO BOJBI C alleTOHUTpUIIOM, coxep:xkainei 0,1%
(006./00.) TpudTOPYKCYCHOM KHCIOTBHL, a LENEBYI0 (pPakuuo JTUOPIIM3UPOBATIH, MOJIydas
ykaszanHoe coenunenue (0,12 r, 45%).

Cramus 6. Cunres wmermn-(25)-2-amuHo-3-[6-(1-meTun-2,4-nuoxco-7,8-quruapo-SH-

nupaHo[4,3-dmupumuans-3 -mn)-3-mupuaAnII | TponaHoara
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IMonydennoe Ha craguu S5 coequnenue (0,12 r, 0,26 Mmoib) pacTBopsin B 1,4-mruOKCaHe
(1,0 M) u meranosne (1,0 mi). Jobasmsiim 4M pactBOp comstHOH Kucnotsl B 1,4-auokcane (1,0
MJT) ¥ TIEPEMELINBAIN CMECh NPU KOMHATHOH TeMIepaType B TEUEHHE 5 U, a 3aTeM yIapuBajH
NIPY MOHM)KEHHOM JaBJIEHHUH, TIOJIy4asi THAPOXJIOPHN ykazaHHOro coenuHerus (0,10 Mr, konud.).
MS (ESI) m/z 361 [M+H]".
IIpumep cunTeza 26. Merun-(2S)-2-amuno-3-[6-(1-mernn-2,4-muokco-nmupuno|3,4-

d]mupumMuanH-3-1)-3-UPUINI |IPOTIAHOAT

OYN | Y
/N N P
x> l 9]
H,oN O\
O

CoenunHenust U3 npumepa cuHresa 27, mpumepa cuHresa 31 u nmpumepa cunreza 40
MOJKHO CHHTE3UPOBaTh TaKUM K€ CIOcoOOM, Kak M COeIUHEHHE B IpHMepe CuHTe3a 25,
UCTIOJIB3YS] COOTBETCTBYIOIIHH 1,2-KeTo3UpHBIN peareHT Ha cTanuu 1 B mpuMepe cuHTesa 25.

ITpumep cuntesa 27. M3onponuin-(2S)-2-amuno-3-[4-(1-metnn-2,4-nuokco-7,8-nuruapo-

SH-nmpano[4,3-dmupumunns-3-wmn)pernn|nponanoat

MS (ESI) m/z 388 [M+H]".
IIpumep cunTesa 28. Merun-(2S)-2-amuno-3-[4-(6-meTokcu-1-metni-2,4-1uokco-

nupunao|3,4-d|mupumMuans-3-wn)peHnn | nponaHoaT

IIpumep cunTesa 29. Metun-(25)-2-amuno-3-[4-(3,5-1umeTHin-2,6-1HOKCO-MTMPUMHIUH-

1-un)denmn|npornanoar
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Coenunenne n3 npumepa cuHTe3a 30 MOKHO CHHTE3UPOBATh TAKHM K€ CITOCOOOM, Kak U
COCOMHEHNE B MPHUMeEpPe CHHTE3a 25, MCIOJNb3ys 3THI-3-0OKCOTETparuaponupan-4-kapOokcuiar
Ha cTaauu 1 B mpumMepe cuHTesa 25.

ITpumep cuntesa 30. Merun-(2S)-2-amuno-3-[6-(1-meTmn-2,4-nuokco-6,8-murnapo-SH-

nupaHo| 3,4-d | mupumMuau-3 -u)-3-mUpU I | IPOTIaHOAT

MS (ESI) m/z 361 [M+H]".
ITpumep cuntesa 31. M3onponuin-(2S)-2-amuno-3-[4-(1-metnn-2,4-n1uokco-6,8-nuruapo-

SH-nmpano|3,4-d mupumunns-3-wmn)pernn | nponanoat

MS (ESI) m/z 388 [M+H]".

IIpumep cunTeza 32. Merun-(2S)-2-amuno-3-[4-(3-MeTHI-2,6-THOKCO-TTUPUMHUIUH- 1 -

1) eHI |IpormaHoaT
I
OY N
0
H,N RN
0

IIpumep cunTe3a 33. Metun-(2S)-2-amuno-3-[4-(3,7-numernin-2,6-1uoKco-nypuH- 1 -

1) eHI |IpormaHoaT
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CoenuHeHne U3 npuMepa CUHTE3a 34 MOKHO CHHTE3UPOBATH TAKUM K€ CIIOCOOOM, KaK U

COEMHEHHE B MpPUMEpEe CHHTe3a 25, UCMOJb3ys O6-MEeTWIypauwl WIH 5,6-TUMETHIypaluil Ha

cTaauu 3 B IpUMepe CUHTe3a 25.

Ilpumep  cunTesa  34. Metun-(2S)-2-amuno-3-[6-(3,4,5-Tpumerni-2,6-1MoKCco-

MUPUMHUANH- | -11)-3-UPpU NI | IPOTIaHOAT

MS (ESI) m/z 333 [M+H]".

ITpumep cunTesa 35. Metun-(25)-2-amuno-3-[6-(3,4-1uMeTHI-2,6-THOKCO-TMPUMH I H-

1-n)-3-mupuani|nponaHoaT

H
OYN
NNI
]
" O

Br

B pacrBop 6-mermnypammna (0,40 r, 3,2 wmmonb) B aueronurpwie (10 mm)
nocyiefoBaTebHO nodaBsin 5-6pom 2-Honmupumnus (1,1 r, 3,7 mmons), Honun menu (0,30 T,
1,6 mmonb) u DBU (0,93 min, 6,4 mmonb) u nepememnBanu cMech npu 70°C B Teuenne 18
4acoB. PeakMOHHBIN pacTBOp OXJIAKIAIU 10 KOMHATHOH TEMITEpaTypsl U (PHIIBTPOBAIN Yepes3
LIEJIUT, a 3aTeM yIapHBaJu NPU MOHIWKEHHOM AaBieHnd. OCTaToK nmoasepraiu o0paTHo(ha3oBoit
HPLC, ucnone3ys ODS B kadecTBe Marepuana il HAOMBKH, U 3JFOUPOBAIH CMECHIO BOABI C

aneronutpmiom, couepxaieii 0,1% (00./00.) TpUPTOPYKCYCHON KUCIIOTHI, a LENEBYIO (HPAKIUIO
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To(UIM3HPOBAIH, TIOJy4as ykazaHHoe coenunenne (0,23 r, 26%).
MS (ESI) m/z 282 [M+H]".
Cramus 2. Cunte3 3-(5-Opommmpunus-2-mn)-1,6-mumernnmupumunns-2,4(1H,3H)-

IMOHA

Br

B pactBop nonydennoro Ha craauu 1 coeaunenus (0,23 r, 0,82 mmozns) B DMF (2,0 M)
nocienoBareiabHo no0aBsum kapoonat kamums (0,33 r, 2,4 Mmmoup) u Metmidonua (0,25 mi) u
NepeMeNInBaii CMeCh IPU KOMHATHOHN TeEMIIEpaType B TeUEHHUE 5 4acOB. PeaklIMOHHBIN pacTBOP
yHapuBaJId TPU TIOHWKEHHOM JaBJIEHHH, a OCTaTOK OYHUINAIA TaKUM K€ CIocoOoM
(ppakumonnpoBanue meromom oOpatHopazosori HPLC), kak m mHa cragum 1, momyuas
ykaszanHoe coenunenue (0,18 r, 74%).

'"H-NMR (400 MHz, DMSO-ds) & 8.72 (d, J = 2.5 Hz, 1H), 8.23 (dd, J = 8.4, 2.6 Hz,
1H), 7.40 (d, J = 8.4 Hz, 1H), 5.76 (s, 1H), 3.32 (s, 3H), 2.32 (s, 3H); MS (ESI) m/z 296
[M+H]".

Cranus 3. Cunre3 merun-(2S)-2-((mpem-6yroxcukapOoHmI)aMuHO)-3-(6-(3,4-1umMeTnI-

2,6-nmnokco-3,6-guruaponupumuani- 1(2H)-nn)nmupuans-3-un)nponasoara

OY&
Xy
XD l O
BOC,, O
H O

Cycnenaupoanu nopomkoodpasasiii nusk (0,12 1, 1,8 MMons) 8 DMF (2,0 M), Tyna
xe nodasisumu ox (34 mr, 0,13 MMOJIB) U IEpeMEITNBAIA CMECh TP KOMHATHOH TEMIIEpaType B
TeueHue 15 MUH. ITocnenosaTenbHO no0aBIsIH metui-(2R)-2-(mpem-
OyrokcukapOoHMIaMIHO)-3-Hoa-npornanHoart (0,23 r, 0,70 mmoub) u #ox (34 wmr, 0,13 MMonb) 1
MepeMELINBalIN NMOJYUYEHHYO CMECh IPU KOMHATHOH Temneparype B TedeHue 30 MuH.

B npyroti cocyn BHOCHIN nofiydeHHOe Ha cTaanu 2 coenunenue (0,18 r, 0,60 mmonb) u
pacTBOPSITH B DMF (1,0 MJT). IMocnenoBarenbHO no0aBJsLH
tpuc(nudbersmwnneHaneron ) annammianuii(0) (14 wmr, 0,015 mmons) u SPhos (24 wr, 0,058
MMOJIb) U TIEPEMEIINBAIN TOJYYEHHYI0 CMech B TeueHne 10 MHH. DTOT pacTBOP BHOCHUJIH B
MIPUTOTOBJIEHHBIN paHee CMeLIaHHbli pacTBop. [locne Tpex onepanuii nerazanyy ¢ 3aMeleHHEM

aproHOM TOJIyYEHHBII CMellaHHbIM pacTBop nepememusanu npu 60°C B TeueHue 18 yacos.
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PeaknMOHHBIN pacTBOp OXJAXKAAAW [0 KOMHATHOH TemIepaTypsl W YHNapuUBAIA IPHU
NOHMKEHHOM  naBjeHuu. llociae 3TOro OCTarok OuMINANM TaKUM K€  CHOCOOOM
(ppakumonnpoBanue meromom obOpatHopazoBoit HPLC), kak u Ha cragum 1, momydas
yKkaszaHHoe B 3arojioBke coequnenue (0,11 r, 43%).

MS (ESI) m/z 419 [M+H]".

Craguss 4. Cunres metmn-(2S)-2-amuHo-3-[6-(3,4-muMeTnin-2,6-THOKCO-MTMPUMUANH- | -

WI1)-3-IUPUANII [TpOTIaHoaTa
I
OYN
Xr
d
I3

IMony4ennoe Ha craguu 3 coequnenue (0,11 r, 0,26 mmonb) pactBopsuin B 1,4-muokcane
(1,0 M) u meranosne (1,0 mi). Jobasmsiim 4M pactBOp comstHOH Kucnotsl B 1,4-auokcane (1,0
MJT) U TIEpEMEIINBAJIH MTOJNYYEHHYIO CMeCh P KOMHATHOM TeMrepaType B T€UEHHE S 4, a 3aTeM

yIapuBaJIN NP MMOHIKEHHOM JaBJICHUH, TIOJy4asi TUAPOXIOpU yKazaHHoro coeamnenus (0,10

MT, KOJIUY. ).
MS (ESI) m/z 319 [M+H]".
ITpumep cunTesa 36. Metun-(25)-2-amuno-3-[4-(3,4-1umMeTHin-2,6-1THOKCO-MTMPUMH I H-

1-un)denmn|npornanoar

IIpumep cuntesa 37. Hzomponmn-(2S)-2-amuno-3-[5-(1-metnn-2,4-nuoxco-5,6,7,8-

TeTPAruIPOXUHA3Z0INH-3-HT)-2-TUPUIII [TPOTIAHOAT

N= N
S | O
O
H,N \l/
O
Cramus 1. Cunres  >tun-2-[(4-HUTpOdhEeHOKCH )KapOOHMIAMIHO | IUKJIOTeKCEH- 1 -

KapOoKcHara



52

o N
1y
O,N

0o

PactBopsimn 3Tun-2-okcouukiorekcankapbokcmnar (1,5 mi, 8,823 mMmonb) B MeraHose
(90 mi). B pactBop noGasisinn anerat aMmmoHus (6,80 T, 88,23 MMOJIb) U IepeMELTUBAI CMECh
mpu 60°C B Treuenue 14 yacos. Ilocne ynanenus: pacCTBOPUTENS U3 PEAKLIUOHHOTO PACcTBOpPA MPH
MOHMKEHHOM JIaBJICHUMH B OCTaTOK NOOABJSUTM 3THJIALIETAT, OPTaHUYECKUN CJIOH MPOMBIBAJIH
HACBHIIIEHHBIM BOIHBIM PAaCcTBOPOM OukapOOHAaTa HATpPUs, BOAOH W HACBIIEHHBIM COJIEBBIM
pPacTBOPOM U CYLIMJIM TOJYYEHHBIH OpPraHUYecKuil cIod Haj Oe3BOAHBIM Cyib(aToM HaTpus.
HepacTeopumeie BemecTBa OT(GUIBTPOBBIBAIIN, a OCTATOK PACTBOPSUIN B AUXJIOpMeTaHe (45 mu).
B stot pacrBop nobasnsim nupuanH (0,86 M, 10,65 mmone) n oxnakaanu go 0°C. 3arem Tyna
xe nobasmsun (4-autpodenmn)-kapboHoxmopuaat (1,879 r, 9,322 mMMmoab) U nepeMeInBay
cMech B TeUeHHE 14 4, OCTEeNeHHO BO3Bpallasch K KOMHATHOH Temneparype. Ilocne ynanenus
pacTBOPUTEINST M3 PEAKLMOHHOTO PacTBOpA MPH NMOHWKEHHOM JABJICHMU TIOJYYEHHBIH OCTATOK
OYHMIIAIA METOAOM KOJIOHOYHOU xpomartorpaduu Ha cuimukarene (Si0O;, rexcan/>Thianerar),
MoJTy4asi yKa3aHHOE COSIMHEeHUE B BHIE OJICTHO-KENTOro TBEpAoTo BemecTsa (2,72 1, 94,0%).

MS (ESI) m/z 335 [M+H]".

Cranus 2. Cunres 3-(6-0Opom-3-upunnn)-5,6,7,8-rerparuapo- 1 H-xunazonmun-2,4-aroHa

o N
Y
N’N
\IO

Br

ITonyuennoe na cragmu 1 coegmuenue (1,47 r, 4,401 mmonb) pactBopsumt B 1,4-
nnokcaHe (45 wu), pobaemsm 6-Opommupumus-3-amud (0,795 1, 4,621 mmons) u 1,8-
nuazabunmkino[S.4.0lyngen-7-ea (1,31 ™, 8,802 MMojbp) W mMepeMEIIMBAA CMECh TMPH
KOMHATHOW Temriepatype B TedeHue 17 4. Ilocrne ynaneHus: pacTBOPUTENS U3 PEAKLIMOHHOIO
pacTBopa IMpH MOHIKEHHOM AABIICHUH IOJYYEHHBIH OCTATOK OUYMINAIU TaKHM K€ CHocoOOM
(ppaxauonuposanre MmeroaoM obpatHodaszosoit HPLC), kak 1 Ha craguu 1 B mpuMepe CUHTe3a
4, mony4ast ykazaHHOE B 3arojioBke coeaunenue (719 mr, 30,2%).

MS (ESI) m/z 322 [M+H]".

Cramus 3. Cunres 3-(6-Opom-3-mmpunun)-1-metni-5,6,7,8-TeTparuapoXuHa30IuH-2,4-

IMOHA
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ITonyuennoe Ha craguu 2 coeauHeHue (719 wr, 2,322 MMoOib) pacTBOPSIIM B
mumetwiopmamuze (8 mi), nodasisun kapdonat kaius (770 mr, 5,580 MMOJIb) 1 METHITHONA
(207 mxu1, 3,348 MMOJIB) U TIEpEMEIINBAIM CMECh ITPU KOMHATHOM Temrieparype B Tedenue 3 4. B
PEaKIMOHHBIN PacTBOP MOOABJISUIH STHJIAIETAT, 4 3aTE€M MPOMBIBAJIN OPraHMYECKUN CJIOW BOIOH
U HAaCBIUICHHbIM COJIEBBIM pPAacTBOPOM MW CYUIMJIM Han Oe3BOAHBIM Cyib(aToM HaTpus.
HepactBopumblie BemecTBa OTHWIBTPOBBIBAIN, YAASUIA PACTBOPUTENb MPH TOHMKEHHOM
NaBJICHWH, MOJydass OcTaTok. [losydeHHBIH ocTatok mnoasepranu odparHodaszosoii HPLC,
ucnons3yst ODS B kauecTBe MaTepuana ayisi HAOUBKH, U OYUINAIHA TAKUM K€ CIIOCOOOM, KaK U Ha
craguu 1 B mpuMepe cuHTe3a 4, moyiydast yka3aHHOE B 3arojioBke coenuaenue (269 mr, 35,9%).

MS (ESI) m/z 336 [M+H]".

Cramus 4. Cunre3 uzonpornui-(2S)-2-(mpem-OyTokcukapOboHmIaMuHo)-3-[5-(1-metni-

2,4-11oKc0o-5,6,7,8-TeTparuipOXMHA30JIMH-3 -1J1)-2-TUPU AU | TIPOTIaHOATa

0
OJLN
AT oy
CycnienaupoBanu nopourkooOpasserii uHK (157 mr, 2,40 mmons) B8 DMF (2,0 mn),
nobGasisinn fiox (46,3 mr, 0,18 MMOJIb) M IepeMeLTNBaId CMECh TPU KOMHATHOH TeMrepatype B
teueHue 15 muH. Ilocne storo mobamisuin MeTun-(2R)-2-(mpem-OyTokcnkapOOHUITAMUHO)-3-
Hon-mponanoar (269 wmr, 0,801 mmonw) u #ion (46,3 wmr, 0,18 MMOJIb) M TepeMenIrBaIn
MOJIY4€HHYIO CMECh TP KOMHATHOH TemnepaTtype B TedeHue 30 MuH.
B npyroii cocyn BHOCWIM TOJy4eHHOe Ha cTaamu 3 coemuHeHue (256 wmr, 0,801)
u pacTBOpPSLTH B DMF (2,0 MIT). ITocnenoBaTenbHO n00aBIISIH
tpuc(nudberswnneHaneton )aunamnianuii(0) (18,3 mr, 0,020 mmons) u SPhos (32,9 mr, 0,0801
MMOJIb) U MEPEMEIINBAIN MOJYYEHHYI0 CMech B TeueHne 10 MHUH. DTOT pacTBOp BHOCHIIH B
MIPUTOTOBJIEHHBIN paHee CMeLIaHHbli pacTBop. [locne Tpex onepanuii nerazanyy ¢ 3aMeleHHEM
aproHOM TOJIyYEHHBII CMellaHHbIM pacTBop nepememusanu npu 60°C B TedeHue 15 yacos.
PeaknoHHBIN pacTBOp OXJIAXKIANUA IO KOMHATHOW TeMMeEpaTyphl, a 3aTeéM B HEro NoOaBIsUIH
Boay (25 mu) u pmuxymopmeran (25 mu). Ilocne QunmbTpanmm depes LEIUT W JIBYKPATHOM
SKCTPAKLUUU JUXJIOPMETAHOM OPTaHWYECKHH CJIOH MPOMBIBAJIM HACHIIIEHHBIM BOJHBIM
pacTBOpoM xjiopuaa Hatpusi. [loiydeHHBIH OpraHUYecKUd CJIOW Cymwiu HaJ Oe3BOIHBIM

CynbhaTOM HATpWisl U yMapUBAJIM MPH MOHMKEHHOM aaBiieHHd. OCTaTOK OYHMINAUA METOAOM

KOJIOHOYHOM XpOMaTOFpa(I)I/II/I Ha CHUJIMKAreje, mnojiydasd YyKa3aHHOC B 3aroJIOBKE COCAUMHCHUC
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(223 wr, 57,3%).
MS (ESI) m/z 487 [M+H]".
Cramus 5. Cunre3 ruapoxnopuaa uzonponi-(2S)-2-amuHo-3-[5-(1-metun-2,4-auokco-
5,6,7,8-TeTparuApOXUHA30IHH-3 -1J1)-2-TUPU AN |IPOTIAHOATA

O~ N

Y

IMonydennoe Ha craguu 4 coequnenue (223 mr, 0,459 MMOJIb) paCTBOPSUTH B 3TUJIAIIETATE
(3 mi). B aror pacrBop nobasnsiu 4N pacTBOp COJSIHOH KUCIOTHI B dTMianerare (1,2 mi), a
3aTeM IepeMelIrBalld MPU KOMHATHON TemmepaType B TeueHue 7 uacoB. Ilocne ynaneHus
pacTBOpUTENs U3 PEAKLIMOHHOIO PacTBOpa NMPH MOHMKEHHOM JABJIEHUM OCTAaTOK IOJBEpraiu
Tro(UIM3aLNY, TTOJTy4ast yKa3aHHOE B 3aroJIoBKe coenuHenue (219 mr, konud.).

MS (ESI) m/z 387 [M+H]".

Coenunenne u3 npuMepa CUHTe3a 38 MOKHO CHHTE3UPOBATh TAKHM K€ CITOCOOOM, Kak U
COEVHEHUE B NpUMepe CHUHTe3a 23, BO3AEHUCTBYs 2-HOANPONAHOM HAa CTaAuu 2 B NpPUMeEpe
cuHTe3a 23.

ITpumep cunresa 38. Merun-(2S)-2-amuno-3-[4-(3-u3onpomui-4,5-1uMeTni-2,6-I1oKCo-

NUPUMUANH- | -1n)pernn | nponaHoat

MS (ESI) m/z 360 [M+H]".
IIpumep cuntesa 39. Metun-(2S)-2-amuHo-3-[4-[ 5-(runpokcumernn)-3,4-mumernin-2,6-

IMOKCO-MIUPUMUANH- | -1t | peHm |mponaHoaT
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Cragus I. Cunres mMeTHi-(2S)-2-(mpem-6yTokcukapOboHUIaMuHO )-3-[4-(5-

(rugpoxcumeTnin)-6-metnin-2,4-nuokco- | H-nmupumuans-3 -nn)pernn JnponaHoata

H
OYN
@)
BOC., O
H @)
B pacTBop [4-[(2S)-2-(mpem-OyToKCcHKapOOHUIAMIHO )-3-METOKCH-3 -

okcomnpomnwi|permn|6oponoBoit kuciotrel (0,15 1, 0,47 mmons) B DMSO (1 ™), cmocod
MOJIYYE€HHUSI KOTOPOH omumcaH B mareHTHOH sureparype (WO 2013/161904), mocnenoBaTenbHO
noGasysimn anerat mean (90 mr, 0,47 mMmonb), S-(THOPOKCUMETHI)-O-METHITHPUMHUINH-2,4-
(1H,3H-nuo# (78 mr, 0,5 mMoub) 1 mupuaud (0,08 MiT) 1 mepeMenuBaiyu CMeCh IPH KOMHATHOM
TeMrieparype B TedeHne 18 4. PeaknMOHHBIN pacTBOp (PUIBTPOBAIHM Yepe3 LEIUT, a 3aTeM
yHapuBaJId TPU TOHWKEHHOM JaBjieHWH. llocie 3TOro mMoJydeHHBbIH OCTAaTOK TMOABEpPrasiu
obparHodaszoeoii HPLC, ucnonesszyss ODS B kadecTBe maTepuaja ajisi HAOUBKH, U OYHINAJIH
TAKUM e CIIOCO0OM, KaK M Ha cTagud 1 B mpuMepe cuHTe3a 4, Mojy4asi yKa3aHHOE COeAMHEHHUE
(69 wmr, 33,9%).

"H-NMR (400 MHz, DMSO-ds) & 11.17 (s, 1H), 7.39-7.26 (m, 3H), 7.13-7.03 (m, 2H),
4.26-4.10 (m, 3H), 3.63 (s, 3H), 3.04 (dd, /= 14.0, 4.8 Hz, 1H), 2.91 (dd, /= 13.8, 10.2 Hz, 1H),
2.20 (s, 3H), 1.35 (s, 9H); MS (ESI) m/z 434 [M+H]".

Cragus 2. Cunres meTui-(2S)-2-(mpem-6yTokcukapOoHmIaMuHo )-3-[4-{ 5-

(rugpoxcumeTin)-3,4-IUMeTHI-2,0- THOKCO-MTUPUMHIUH- 1 -1 } peHmI JmpornaHoaTa

|
OsN
X
N OH
o

BOC,,, O

H o

B pactBop monydyennoro Ha cranuu 1 coemunenus (69 mr, 0,16 mmons) B DMF (1 M)
nocienoBareabHo 100aBsm kapboHat kanus (24 mr, 0,17 mmons) u metmniogun (0,012 mi) u
nepeMenInBaid CMeChb MPU KOMHATHOW Temmeparype B TeueHue 1 1 30 muH. PeaknMOHHBIN
pacTBOp ymapWBald TPU NOHWKEHHOM JaBiieHWH. llocie 3TOro NOJyYeHHBIH OCTAaTOK
noasepranu obparHodazosoii HPLC, ucnonr3yst ODS B kadecTBe marepuana jisi HaOMBKH, U
OUHINAJH TAKUM K€ CrocoboM, Kak M Ha ctanuu | B mpuMepe cuHTe3a 4, mojydas yKa3aHHOe
coennnaenue (34 mr, 47,5%).

MS (ESI) m/z 448 [M+H]".
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Cramus 3. Cunres wmetmn-(25)-2-amuHO-3-[4-[S-(rugpokcumern)-3,4-aumeTnn-2,6-

IMOKCO-MMUPUMUANH- | -1t |peHmn |Jnpomanoara

IMonyuennoe Ha cragun 2 coeguHenue (14 wmr, 0,031 MMoib) pacTBOPSIN B
TpudTopykcycHol kuciore (1 M) U mepeMeInnBajl CMeCh NPU KOMHATHOH TeMIlepatype B
TeueHne | vaca. PeakuMOHHBIH pacTBOp ymapHBaId MPH MOHMKEHHOM [ABJICHUH, MOJydast
TpuTOpaLIeTaT YKa3aHHOTO B 3arojioBke coenuHenns (15 mr, kommd.).

MS (ESI) m/z 348 [M+H]".

IIpumep  cuntesa  40.  Merun-(2S)-2-amuno-3-[6-(1-meTnn-2,4-nuoxco-5,6,7,8-

TETPAruIPOXUHA3Z0INH-3-1T)-3 -TUPUIII |TPOTIAHOAT

MS (ESI) m/z 359 [M+H]".
IIpumep cunTeza 41. Merun-(2S)-2-amun0-3-[6-(3-MeTHI-2,6-THOKCO-TTUPUMHUIUH- 1 -

W1)-3-IIUPUANI [T ponIaHoaT

N N\“]
]
™ (@]
H,N RN

Cranus 1. Cunre3 mpem-0yTiin-3-06eH30m-2,4-1TMOKCO-TUPUMUANH- | -kapOoKcHaTa
?OC
O

Y

Bz”
(@]

B pacrBop ypammma (5,0 r, 45 mmonp) B auerorutpuiie (50 Mi1) THOCIENOBATENBHO
noGassinyn qu-mpem-oyrunaukapoonar (10,2 v, 47 MMonb) 1 4-IUMETHIAMUHOTTUPUANH (55 M,
0,45 MMonb) M TepeMelIMBaJId CMeCh IpPH KOMHATHOW Temreparype B TeueHHe 18 u.

PeaKL[PIOHHbeI pacTBOp YyhnapuBajJd MNOPHU TMNOHMKCHHOM HOaBJICHUHU, a OCTATOK MPOMbIBAIN
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stunaneratoM. [lonydeHHOe TBepAOE BELIECTBO pPACTBOPSUIM B auxjopMmeraHe (50 mi) u
no6asstmn N,N-nuuzonpornmwnTinamMu (7,9 mi, 45 mmons). obasnsm 6enzonsxmnopun (5,3 T,
37 MMOIb) C OXJIQXKIEHHEM Ha JIbly W MEePEeMELINBAIN CMECh NPU KOMHATHOH TeMIieparype B
tTeueHue 12 4. B peakimoHHBINA pacTBOp A0OABISUIM BOAY U ABAKIBl 3KCTPArHPOBAIH CMECH
auxjopMeraHoM. OpraHuueckuii ciioil mocneaosareabHo npomeiBaiu 0,5 M consiHONM KHUCIOTOM
U HACBIIIEHHbIM BOJHBIM PAaCTBOPOM XJIOPHAA HATPHUS M CYLIMJIU Haa OE3BOIHBIM CYNb(hAaTOM
maraus. Ilocne ynapuBaHus MpU NOHMKEHHOM JaBJIEHHH OCTaTOK IPOMBIBAJIM STUJIALIETATOM,
noJTy4asi yKa3aHHOE B 3arojioBke coennaenue (9,4 r, 66%).

'"H-NMR (400 MHz, DMSO-ds) & 8.15 (dd, J = 8.5, 1.6 Hz, 1H), 8.11-8.04 (m, 2H),
7.87-7.76 (m, 1H), 7.68-7.56 (m, 2H), 5.98 (dd, J= 8.4, 1.7 Hz, 1H), 1.54 (d, /= 1.6 Hz, 9H);
MS (ESI) m/z 317 [M+H]".

Cragus 2. Cunres 3-0eH30m1- | -MeTUI-TUPUMUANH-2,4-THOHA

OYN
Bz'Nj‘j
©)

B pactBop mosydenHoro Ha craguu 1 coenusenus (9,4 r, 30 MMOJb) B OUXJIIOpMETaHE
(5,0 M) nmobaBmstin TpUPTOPYKCYCHYIO KHCIOTY (8,0 M) M mepeMelmmBaid CMeChb IpH
KOMHATHOW TeMIlepaType B TedeHue 3 4. PeaKIMOHHBIN pacTBOP yHnapuBajiu MPHU MOHUKEHHOM
JaBJICHUH, a OCTAaTOK pactBopsuin B aueronutpuie (50 mn). IlocnemoBatenbHOo noOaBsIH
kapOonat kanus (4,5 r, 33 Mmounb) u Metwitonun (2,8 mut, 45 MMOJIb) U NIEpEMEIINBAIIN CMECh
pU KOMHATHOH Temriepatype B TeueHue 12 4. B peakunoHHbI pactBop nodasisuin Boay (30
MJI) U TIepeMeIlnBaId NPU KOMHATHOHW Temmeparype B TedueHue 30 mmH. CobOupamu TBepmoe
BEIIECTBO (PUIBTPOBaHKEM, MOJyYast yKa3aHHOE B 3aroJioBke coeannenue (7,4 r, Koy, ).

'"H-NMR (400 MHz, DMSO-ds) & 7.96 (dd, J = 8.0, 1.3 Hz, 2H), 7.87 (d, J = 7.9 Hz,
1H), 7.83-7.72 (m, 1H), 7.60 (dd, J = 8.4, 7.2 Hz, 2H), 5.81 (dd, /= 7.9, 0.6 Hz, 1H), 3.32 (s,
3H); MS (EST) m/z 231 [M+H]".

Cranus 3. Cunres 1-metunypanuia

I
O N

X
0

K nonyduennomy Ha craguu 2 coenuHeHuto (7,4 r, 30 mmonb) nobasisuiu 8M pactBop

amMMuaka B Metanose (50 Mi1) 1 mepeMeruBaid CMeCh PU KOMHATHON TEMIIepaType B TCUCHHE

5 4. Teepmoe BemecTBO cobOupanu QuIbTpoBaHHEM (MEPBbIE KPUCTAIUIBI), a (UIBTPAT

yHapuBaJId TpH TOHMWKEHHOM naBjieHUH. (OCTaTOK MNPOMBIBAIM 3THUJIAIETATOM (BTOpBIE

KpI/ICTaJ'IJ'IbI) u co61/1pam/1 MOJIYYCHHOC TBEPAOC BCHICCTBO, IOJydasd YKa3aHHOC B 3aroJIOBKE
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coenuHenue (4,2 T, KOJIHY. ).

"H-NMR (400 MHz, DMSO-ds) § 11.21 (s, 1H), 7.61 (d, J= 7.8 Hz, 1H), 5.51 (d, J=7.8
Hz, 1H), 3.22 (s, 3H); MS (ESI) m/z 127 [M+H]".

Cranus 4. Cunres cmecu 3-(5-6pom-2-niupuani)- 1 -meTun-nupuMuans-2,4-nuoHa u 3-(5-
Hon-2-nupuani)- 1 -MeTUI-MupUMUANH-2,4-11H0HA

XN 0] ™ O

B pactBop nomyuenHoro Ha cranuu 3 coenuHenus (0,22 r, 1,7 mmons) B DMF (5,0 mn)
MocCJieoBaTeIbHO Ao0aBsn S-Opom-2-itognupunud (0,74 t, 2,6 mMoib), onun mean (0,50 ,
2,6 mmonb) 1 TpuMeTmiiaMuH (1,0 mu, 6,9 Mmmosb) u nepemernBanu cMech pu 140°C B TeueHne
18 4. PeakinOHHBIH pacTBOP OXJIAKIAIH IO KOMHATHOM TEMIIEPATYPHI, a 3aTeM JOOABIISIIH BOIY
(25 M) n nuxnopmerad (25 mu). Tlocne punbTpOBaHUS Yepe3 LETUT U IBYKPATHONW HKCTPAKLIUU
IUXJIOPMETAHOM OPTaHWYECKHH CJIOW MPOMBIBAJIM HACBIIIEHHBIM BOIHBIM PAacTBOPOM XJIOPHIA
Hatpusi. OpraHuyecKuil Cioi Ccymmiy Hag Oe3BOIHBIM CYJIb()aTOM MarHus, a 3aTeM YIapuBajH
NpU TOHWKEHHOM paasiieHHMH. OCTAaTOK OYMINAIM METOJOM KOJIOHOYHOHM Xpomarorpaduu Ha
cumkarene, noyuy4as cMmech (1:1) ykazanubix coenqunenwii (0,29 r).

Cramgus 5. Cunre3 wmetun-(25)-2-(mpem-0yTokcukapOOHUIAMHHO)-3-[ 6-(3-MeTmi-2,6-

IMOKCO-MIUPUMUANH- | -1IT)-3 -TIMPU NI [T poriaHoaTa

BOC., o)
H o

CycnenaupoBanu mopomkooOpasHblil tuHK (96 mr, 1,5 mmoinb) B DMF (2,0 mi), Tyna ke
nobGassinn #ox (26 mr, 0,10 MMOJTB) M MEepeMeIINBAII CMECh IIPU KOMHATHOH TeMIepaType B
TeueHue 15 MUH. ITocnenosaTenbHO no0aBIsIH metui-(2R)-2-(mpem-
OyrokcukapOoHMIaMIHO)-3-Hoa-npornanoat (0,19 r, 0,59 mmoue) u ox (26 mr, 0,10 MMoIB)
nepeMenInBaii CMeCh TP KOMHATHOH Temneparype B TeueHue 30 MuH.

B npyroii cocyn BHOCHIN TIoNydeHHYI0 Ha ctaanu 4 cmech (0,29 1) u pactopsuin B8 DMF
(1,0 mn). IMocnenoBarensHo nobGaeysian Tpuc(aubeHsmmuneHaneron)aunamaani(0) (22 wr,

0,024 mmonb) 1 SPhos (20 mr, 0,049 MMoITb) U TIepeMeInBaIn cMech B TeueHue 10 MuH. JTOoT

pacTBOpP BHOCHJIM B IPUIOTOBJICHHBIM paHee cMmelnanHeld pactBop. Ilocne Tpex omepauuit
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Jerasalid € 3aMeIlleHUeM aproHOM IOJY4YE€HHBI CMELIAHHBIM PacTBOP MEPEMEIINBAINA MPHU
60°C B Teuenne 18 yacoB. PeakiimoHHBIN PAaCTBOP OXJIAXKAAJIX IO KOMHATHOH TEMIIEpaTyphl, a
3areM pobasnsum Boxy (25 mi) u nuxiopmerad (25 mu). Ilocne ¢unbTpoBanHus depes LETUT U
IBYKPAaTHON 3KCTPAKLUMM JUXJIOPMETAHOM OpPraHUYeCKHi CJIOM MPOMBIBAJIM HACBIIEHHBIM
BOJIHBIM PacTBOPOM Xjopuaa Hatpus. OpraHudeckuil cioil cymnin Hag 0e3BOAHBIM CYNb(haToM
MarHusi, a 3aTeM yhapuBalyd IpU IOHWKEHHOM JaBieHuH. OCTaToOK O4YHUINAJd METOAOM
KOJIOHOYHOH Xpomarorpaduu Ha CHJIMKArejie, MoJjiydas YKa3aHHOE B 3arojIOBKE COEIMHEHUE
(0,21 r).

"H-NMR (400 MHz, DMSO-ds) & 8.42 (d, J = 2.3 Hz, 1H), 7.92-7.72 (m, 2H), 7.44 (d, J
=8.1 Hz, 1H), 7.30 (d, /= 8.0 Hz, 1H), 5.77 (d, /= 7.9 Hz, 1H), 4.35-4.20 (m, 1H), 3.64 (s, 3H),
3.31(s,3H),3.11 (dd, J=13.9, 4.8 Hz, 1H), 2.94 (dd, /= 14.1, 10.6 Hz, 1H), 1.34 (s, 9H); MS
(ESI) m/z 405 [M+H]".

Cranus 6. Cunre3 metun-(2S)-2-amun0-3-[6-(3-MeTHI-2,6- TMOKCO-MTMPUMHIUH- 1 -11)-3 -

MAPUAMI |TPOTIAHOATA
|
OYN
N N\“]
d
N l o
H,N <
o]

IMonydennoe Ha craguu 5 coequnenue (0,21 r, 0,52 mmonb) pacTBopsun B 1,4-muokcane
(2,0 mm) u meranone (1,0 mn). Tyna xe mobaBnsiin 4M pacTBOp COJITHOW KHCIOTHI B 1,4-
arokcaHe (2,0 M) U mepeMeInnBaii CMeCh P KOMHATHOW TEMIIEpaType B TEUEHHE 5 4acoB, a
3aTeM ynapuBald MpU MOHUKEHHOM JaBJIEHUHU, NOJydas THAPOXJIOPHU] YKA3aHHOTO B 3ar0JIOBKE
coenuaenus (0,18 r, konu4.).

MS (ESI) m/z 305 [M+H]".

IIpumep  cunTesa 42,  Hzomponmn-(2S)-2-amunOo-3-[6-(3,5-mumeTni-2,6-1uoKCco-

NUPUMHUANH- | -11)-3-nupu i |nponanoar, coib TFA

Cragus 1. Cunres TpeT-0yTui-3-0eH30M-5-MeTHI-2,4-THOKCO-3,4- AUTUAPOTTUPUMU T H-

1(2H)-kapOoxcunara
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Ananornysno cranuu 1 B mpumepe cuHTe3a 40, pacTtBopsutn mpem-0yTui-S-mernin-2,4-
auokco-3,4-muruaponupumunui- 1(2H)-kapbokcunar (3,0 r, 13,3 MMOJb), MOJYYEHHBIH H3
TUMUHA, B auxjgopMmetane (30 min) u Tyna ke nodasisuin N,N-aunzonponuisTuiaMul (3,4 mi,
20 mmonb). HobaBmsm Oensouwmxmopun (2,3 r, 16,4 MMOnb) ¢ OXJaXKACHHEM Ha JIbAY H
nepeMenInBail CMeCh MPH KOMHATHOW TeMmmeparype B TedeHue 12 4dacoB. B peakuuoHHBIN
pactBop [noOaBIsIM  BOAY M OKCTPArupOBAaIM CMECh MOIBEPrajid  JUXJIOPMETAHOM.
Oprannyeckuii CIoi MoCiIea0BaTENbHO MPOMBIBAIN BOAOH U HACBILIEHHBIM BOJHBIM PacTBOPOM
XJIOpUAAa HaTpUs M Cymwid Hax Oe3BomHbIM cynbdarom marHus. llocie ymapuBaHus IpH
MOHMKEHHOM JaBJICHHH OCTATOK MPOMBIBAJIM 3THIIALIETATOM, MOJydasi YKA3aHHOE B 3aroJIOBKE
COEIMHEHHE.

MS (ESI) m/z 331 [M+H]".

Cragus 2. Cunres 3-0enzown-1,5-numernmupumununn-2,4(1H,3H)-arona
OYN

B I

O

K nonydenHomy Ha ctamuu 1 coepmHeHuro noOasisii 4M pacTBOpP COJITHOM KHCIJIOTBI
B l,4-muokcane (15 mn) u 1,4-gmokcan (15 mu) M mepeMeuIMBaIud CMECh NMPU KOMHATHOM
Temreparype. PeakIMOHHBIH pPacTBOpP yHAapUBAIM NPU TOHWKEHHOM JaBJIEHHUH, a OCTAaTOK
MPOMBIBAIM CMECHIO OdTHIIAlleTaTa M TrekcaHa, mojydasi Oenmoe TBepmoe BemecTBo (2,87 r).
[TonyueHHOE TBEpHOE BEIECTBO pAacTBOpsUIM B  aueToHutpwie (60 wi), Tyma xe
nocJiefioBaTeIbHO n00aBsn kapOoHat kamus (2,6 r, 18,8 mmonb) u metwmiioann (1,6 mn, 25,7
MMOJIb) U TMEpPEeMEIINBAId CMEeCh MpPH KOMHATHOH Temmeparype. PeaknHMOHHBIH pacTBOp
yHapuBaJId TPH TOHIWKEHHOM JaBJIEHWH, a 3aTeM JOOaBJsUTM BOAY M OKCTPArHpOBaliU
auxyopMeraHoM. OpraHUuecKuil CII0H MPOMBIBAJIN HACBILIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA
HATPUs, a 3aTeM CYLIIIN Hall O€3BOIHBIM CYJIb(paTOM MarHusi.

MS (ESI) m/z 245 [M+H]".

Cranusa 3. Cunres 1-MeTUI-TUMUHA
OYN
HN l

o
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K monyuenHomy Ha cragun 1 coeanHeHuro 106aBsu 8M pacTBOp aMMHaka B METAHOJIE
(10 mu1) 1 MeTaHoJ (5 MIT) ¥ MepeMEIINBAIIN CMECh PH KOMHATHOH TeMIiepaTtype. PeakinoHHbIH
pacTBOp yNapHBaJIU MPH MOHWKEHHOM JABJICHHH, & OCTATOK MPOMBIBATIM METAHOJIOM, IMOJydast
yKa3aHHOE B 3arosioBke coenuaenue (1,25 r).

MS (ESI) m/z 141 [M+H]".

Cramus 4. Cunte3 3-(5-Opommmpunus-2-mn)-1,5-mumernnmupumunns-2,4(1H,3H)-

IMOHA

Br

B pactBop monyueHHoro Ha craamm 1 coemunenus (712 wmr, 5,08 mmons) B DMF
NOCIIeIOBaTeIbHO No0aBsH S-Opom-2-Hoanupunud (1,44 r, 5,08 mmons), Homun menu (967
mr, 5,15 mmons) u TpusTHnamuH (0,71 mu, 5,48 Mmonb) u nepemenmBanu cMech pu 140°C B
TEUeHUE HOYMU. PEaklMOHHBIM pacTBOp OXJAXKAAIM OO0 KOMHATHOW TeMIlepaTypbl, a 3aTeM
noGasisiny Boay u quxiopMerad. [Tocne GubTpoBaHus Yepe3 LENUT U IBYKPATHON SKCTPAKIINU
IUXJIOPMETAHOM OPTaHWYECKHH CJIOW MPOMBIBAJIM HACBIIIEHHBIM BOIHBIM PAacTBOPOM XJIOPHIA
Hatpusi. OpraHuyecKuil Cioi Ccymmiy Hag Oe3BOIHBIM CYJIb()aTOM MarHus, a 3aTeM YIapuBajH
NpU TOHWKEHHOM paasiieHHMH. OCTAaTOK OYMINAIM METOJOM KOJIOHOYHOHM Xpomarorpaduu Ha
CHUTMKAresie, rnoJyiy4ast yka3aHHoOe B 3arojioBke coeaunenue (350 mr, 23%).

'"H-NMR (400 MHz, DMSO-ds) & 8.72 (d, J = 2.5 Hz, 1H), 8.24 (dd, J = 8.4, 2.6 Hz,
1H), 7.72 (d, J= 1.4 Hz, 1H), 7.42 (d, /= 8.4 Hz, 1H), 3.29 (s, 3H), 1.83 (s, 3H).

MS (ESI) m/z 296 [M+H]".

Cramgus 5. Cunres merun-(2S)-2-(mpem-OyToxcukapOoHUIaMuHo)-3-[6-(3,5-aumeTni-

2,6-TMOKCO-TMPUMHINH- | -1JT)-3 -IMPUANII | TponaHoaTa
I
OYN
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CycnenaupoBanu nopoimkooOpasusiii nuHK (232 mr, 3,55 mmons) B DMF (5 mn), Tyna
xe nodasisumu ox (75 mr, 0,30 MMOJIB) U TIEpEMEITNBAIA CMECh MPHU KOMHATHOH TEMIIEpaType B
TeueHue 15 MUH. ITocnenoBaTenbHO n00aBIISIH uzonporui-(2R)-2-(mpem-
OyTokcrukapOOHMIAMHHO)-3-Hoa-niporaHoart (422 mr, 1,18 mmons) u fiox (75 mr, 0,30 MMoutb) u

NepeMeNInBaii CMECh TP KOMHATHOM Temneparype B TedeHue 30 MuH.

B npyroii cocyn BHOCHIN nosiydeHHOe Ha ctanuu 4 coenunenue (350 mr, 1,18 Mmoub) u



62

pacTBOPSITH B DMF (5 MJT). IMocnenoBaTenbHO no0aBsIH
Tpuc(audensmwmaeHaneToH ) munanaanuii(0) (27 mr, 0,03 mmouns) 1 SPhos (49 mr, 0,12 MMoib)
nepeMeInBai cMech B TeueHHe 10 MHH. DTOT pacTBOpP BHOCHJIM B IPHUIOTOBJICHHBIN paHee
cMmemaHHbIi pactBop. [locne Tpex omepauuii frerasalny ¢ 3aMELICHHEM aprOHOM MOJYYEeHHBIN
cMellaHHbIl pacTBOop nepemewnBanu npu 60°C B TeueHue 18 4. PeakuuoHHBIH pacTBOp
OXJIAKIAIH IO KOMHATHON TeMmmepaTyphl U no0aBisuid Boay (25 mut) u auxyopmeraH (25 m).
[Tocne gunpTpoBaHUs Yepe3 LENUT U ABYKPATHOH SKCTPAKIMU AUXJIOPMETAHOM OPraHUYeCKUH
CJION TIPOMBIBAJIM HACHIIEHHBIM BOIHBIM PAacTBOPOM XJjopuaa Harpusi. OpraHUYecKwil CIOH
cymmiau Haj Oe3BOAHBIM Cyib(aTOM MarHusi U yNapuBajJd NPU MOHHWKEHHOM aBJICHUM.
OcraTox oYMIaNd METOIOM KOJIOHOYHOH Xpomarorpaduu Ha CHUJIMKAresie, mojiy4asl yKa3aHHOe
B 3arojioBke coenuHenue (404 mr, 77%).

MS (ESI) m/z 447 [M+H]".

Cranus 6. Cunre3 TFA-comu uzonpormun-(2S)-2-amuno-3-[6-(3,5-aumeTnn-2,6-1HoKCco-

NUPUMHUANH- | -11)-3 - puau |IporaHoara

ITonyuennoe ©a craguu S5 coenuHeHue (93 wmr, 0,21 MMoib) pacTBOPSIN B
TpudTOpyKCYyCHON KHCcaoTe (3 MIJI) M MepeMeIlnBajId CMECh NMPU KOMHATHOH TeMIlepatype B
teueHne 30 MuH. BplmapuBanu pacTBOPUTENb MPU TMOHWKEHHOM JaBJIEHUH, a 3aTeM
IO IIN3HPOBAIN ¢ JOOABICHUEM BOJBI, NOJTy4asl yKa3aHHOE B 3arojioBKe coequHeHus (96 mr,
81%).

"H-NMR (400 MHz, DMSO-ds) & 8.58 (s, 3H), 8.45 (d, J = 2.4 Hz, 1H), 7.87 (dd, J =
8.1,24Hz, 1H), 7.71 (d, /=13 Hz, 1H), 7.36 (d, /= 8.1 Hz, 1H), 491 (p, /= 6.2 Hz, 1H), 4.40
(s, 1H), 3.29 (s, 3H), 3.24 (dd, /=143, 5.9 Hz, 1H), 3.11 (dd, /=143, 8.6 Hz, 1H), 1.83 (d, /=
1.0 Hz, 3H), 1.16 (d, /= 6.2 Hz, 3H), 1.06 (d, /= 6.2 Hz, 3H); MS (ESI) m/z 347 [M+H]".

ITpumep cuuresa 43. 4-((4-(4,4-Aumernnnent-2-uHaMuao )peHun)cyabPpoHaMuno)-2,5-

g ropOeH30iHas KUCTIOTa
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Cragus 1. Cunres 4,4-1UMETUINEHT-2-UHOBOU KHUCIOTHI
O
// OH

B pactBop 3,3-mumermn-1-6ytuna (5,5 r, 67 mmons) B THF (100 mu) mpu -65°C B
arMocdepe a3ora no KarisiMm nodasisui N-Oyrumutuit (29 mn, 73,8 mmoons, 2,5 M pactBop B
rekcane). PeakimonHbiii pactBop mnepememmBaiu npu -78°C B teuenue 30 muH. ITocne 20-
MUHYTHOTO  TpPONYCKaHWs  ra3oo0pasHOro  AHOKCHUAA  YIJIepona, NOJCYLIEHHOTO
KOHLICHTPUPOBAHHOM CEPHOM KHCJIOTOW, PEaKLUOHHBIM pacTBOP MENJIEHHO HAarpeBald 1o
KOMHATHOH Temreparypbl. Peakuuto ocraHaBiuBaiy nodasieHneM Boabl (30 M), MOAKUCISIIN
nobasneHueM 10% CONSTHON KHUCIOTBI M 3KCTPArupOBaIH AUITHIOBBIM 3hupoM. OpraHnyecKuii
CJION TOCNEAOBATENIbHO MPOMBIBAIN 5% BOXHBIM pacTBOpoM OukapOoHara Hartpust (50 mu,
IBaKIbI) U HACBILIEHHBIM COJIEBBIM PACTBOPOM, CYIIMJIH HAJ CyJib(aToM HATPHS U YHapUBAIU
IpU TOHWXKEHHOM JaBJIEHUM, IOJyyash HEOUMIIEHHBbIM IpenapaT yKa3aHHOTO B 3arojIOBKe
coennuaeHus (9,5 r).

"H-NMR (300 MHz, CD3;0D) § 7.70 (br, s, 1H), 1.26 (s, 9H).

Cramus 2. Cunre3s metwin-4-((4-(4,4-muMeTunneHT-2-nHaMua0 )peHn)cyappoHamMuno)-
2,5-nudTopbenzoara
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B pactBop nonyuenHoro Ha cranuu | coenunenus (74 mr, 0,585 MMOJIb) U MOJNY4EHHOTO
Ha craauud 2 B mpumepe cuHTe3a 1 coemmuenws (200 mr, 0,585 mmonb) B DMF (10 mu)
nocnenosarenabHo nodasmsiin HATU (267 mr, 0,702 mmons) 1 N,N-gumsonponuiamud (1 mi) u
nepeMeIBajIi CMECh IPH KOMHATHOH TeMIepaTrype B TeueHHe HOYH. B peakLMOHHBIN pacTBOp
nobasmsun Boxy (50 MuT), a 3aTeM MPOBOAIIIM SKCTpakuuio stujareraroM (50 mu, 3 pasa).
Opranuyeckuii coN MPOMBIBAJIM HACBIIIEHHBIM COJIEBBIM PACTBOPOM U CYIIWJIHM HaJ CYJIb(HaToM
HATPUs, a OCTAaTOK OYHMINAIM METOAOM KOJIOHOYHOW Xpomarorpaduu Ha CHIIMKaresne
(nmerponelinbiii 3¢up:sTHUanerat = 2:1), mojydasi yka3aHHOE B 3arojioBke coenuHenue (157 mr,
87%).

Cramus 3. Cunres 4-((4-(4,4-numeTnnneHT-2-uHaMuI0 )peHm)cynbHoHaMII0)-2,5-

G TopOSH30MHON KUCIIOTHI
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IMonydennoe Ha craguu 2 coenunenue (157 mr, 0,35 MMOJIb) pacTBOPSIIH B MeTaHoJe (6
M) u Bome (2 wmur), noGaBysiny ruapokcup Jutus MoHormapar (44 wr, 1,05 mmonb) u
nepeMeIBajIi CMeCh P KOMHATHOHN TeMrepaTypa B TedeHue HouH. Ilocne ymapuBanus mpu
MOHWXEHHOM JIaBJICHUH PEAKLUOHHBIN pacTBOp Aosoauau 1o pH 3-4 ¢ nomomso 1M consnoin
KUCJIOTBI U coOupanu Oejoe TBepAoe BelecTBO (UIBTPOBAHUEM, IMOJy4Yash YKa3aHHOE B
3arosioBke coenunenue (132 mr, 87%).

"H-NMR (400 MHz, DMSO-ds) & 13.25 (br, s, 1H), 10.96-10.86 (m, 2H), 7.85-7.74 (m,
4H), 7.61-7.57 (m, 1H), 7.24-7.19 (m, 1H), 1.25 (m, 9H); MS (ESI) m/z 437 [M+H]".

ITpumep CUHTE3a 44. 2,5-Tudrop-4-((6-muBanamuno- 1 H-unmon)-3-
cyiabhpoHaMHUI0 )OeH30HHAsT KUCIOTa
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Cranus 1. Cunres 6-autpo-1H-uHn00-3-cynpporunxnopuna

Q
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B pactBop cynbdara Hatpus (74,6 T, 18,5 MMonb) u xymopcepHOil kucnoTel (45,1 mu,
678,0 mmonb) B xnopodopme (454 mi) no karwsim npu 0°C nobasnsiu pactBop 6-HuTpo-1H-
uHnona (3,0 r, 18,5 mmonp) B xopodopme (302 Mmir) 1 mepeMeInnBaii CMech B TeueHue 1 Jaca.
PeakunoHHBII pacTBOp MEAJICHHO BBUIMBAJIU B BOAY C IMEPEMEIIMBAHUEM, a 3aTeM coOMpaiu
TBEPIOE€ BELIECTBO (IIIBTPOBAHMEM U BBICYIIMBAJY, I[OJy4ash HEOUUIIEHHBIH Mpernapar
YKa3aHHOTO B 3arojioBke coenunenus (13 r, 68%).

"H-NMR (400 MHz, CDCls) § 9.60 (br, s 1H), 8.51 (d, J= 8.8 Hz, 1H), 8.32 (q, /= 10.8,
6.4 Hz, 1H), 8.24 (d, /=3.2 Hz, 1H), 8.18 (d, /= 8.8 Hz, 1H).

Cranus 2. Cunre3 N-(4-6pom-2,5-nudropdennn)-6-autpo-1H-uanon-3-cynsponamuaa
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IMonyuennslii Ha craguu | HeoummeHHs npoaykT (11,0 r) u pactBop 4-Opom-2,5-
mudropannnmza (8,76 1, 42,3 Mmmous) B mupuanse (110 min) nepemermmBany npu 0°C B TeueHue
30 MuH, a 3aTeM nOepeMelMBaIM MPU KOMHATHOH TemmepaTrype B TeueHue 2 4. Ilocrne
yIapUBaHMs PEAKIMOHHOIO PacTBOpa MPU MOHMKEHHOM AABJIEHHH OCTAaTOK OUYHUINAIH METOAOM
KOJIOHOYHOH xpomarorpaduu Ha cuiukarene (meTposeiHslii s¢up:sTunanerar = 3:1), monyqas
yKa3aHHOE B 3arojioBke coequnenue (1,5 r, 8,3%).

'"H-NMR (300 MHz, DMSO-ds) & 12.57 (s, 1H), 10.61 (s, 1H), 8.37 (q, J = 6.4, 5.2 Hz,
1H), 8.10 (d, /= 12.0 Hz, 1H), 7.97 (d, J = 8.0 Hz, 1H), 7.59-7.65 (m, 1H), 7.31-7.37 (m, 1 H);
MS (ESI) m/z 430 [M-H]".

Cramus 3. Cunres wermn-4-((6-amuno-1H-uanon)-3-cynasdponamuno)-2,5-qudrop-
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IMonydennoe Ha cranuu 2 coenunenue (1,5 r, 3,5 mmons), auerat nawtaaus (313 mr, 1,4
mmodb), 1,1'-6uc(nudpennndpochuno)peppouen (1,15 r, 2,1 mmons) u Tpumermnamus (703 wr,
7,0 mmonb) cycnengupoBaniu B DMSO (150 mu) u meranone (150 mi) u mepememnBaiu
CYCHEH3MI0O B TeueHHe HO4YM B arMmocdepe MoHookcupa yriepoma npu 100°C u 4 Mlla.
PeakunoHHBII pacTBOp ynapuBajIy MPHU MOHKEHHOM AABJIEHHUH, ITOCE Yero 100aBIsUTd BOAY U
SKCTparupoBanu sTunaneratoM. OpraHndeckuil CJIOW NPOMBIBAIM HACBHILIEHHBIM COJIEBBIM
pacTBOPOM U CYIIMJIH HaA CyJNb(paToOM HATPHUs, a OCTATOK OYHINAJIH METOAOM KOJIOHOYHOM
xpomarorpaguu Ha cuiMkarene (MeraHoJauxjopmeraH = 20:1), mony4as yka3aHHOE B
3arosioBke coenunenue (200 mr, 15%).

"H NMR (400 MHz, DMSO-ds) 6 7.72 (s, 1H), 7.59 (d, J = 8.4 Hz, 1H), 7.48 (q, J=11.2,
6.8 Hz, 1H), 7.37 (q, J = 6.4, 5.2 Hz, 1H), 6.70-6.76 (m, 2H), 3.82 (s, 3H); MS (ESI) m/z 380
[M-H]".

Cragus 4. Cunres mMeTi-2,5-audrop-4-((6-nuBanamuno- | H-uanomn)-3-

cyiabpoHamMuIo JoeH3o0ata
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ITonyuennoe Ha crtamuu 3 coenuHeHune (200 mr, 0,52 MMOJb), XJIOPHI MUBAJIUHOBOH
kucinotel (76 wmr, 0,63 mmonb) u N, N-guusonpormmwmTiiaMuH (7 Kamnenb) pacTBOPSUIH B
muxyopmerane (10 mur) u mepeMemIMBaiIu CMeCh P KOMHATHOH TeMIiepatype B TeueHue 4 .
ITocne ymapuBaHMs PEAKLMOHHOTO pAacTBOpPa OCTAaTOK OYMIMAIHA METOAOM KOJOHOYHOH
xpomarorpapuu Ha cuiMkarene (nuxjopMmeraH:meraHon = 20:1), monydas yka3aHHOE B
3arosioBke coenunenue (110 mr, 45%).

MS (ESI) m/z 466 [M+H]".

Cranus 5. Cunres 2,5-nudrop-4-((6-muBanamuno- 1 H-ungomn)-3-

CyIb(hOHAMUI0 )OSH30MHOM KUCTOTHI
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IMony4ennoe Ha craguu 4 coenunenue (110 mr, 0,24 mmons) pacteopsuin B THF (1 mo),
nobasysimn 2M BoxHbIH pacTBOp ruapokcupa jutus (0,5 M) UM mepeMeluBail CMeChb NpPHU
KOMHATHOW TeMIepaTtype B TeueHue S5 4. PeaKIMOHHBIN pacTBOp ynapuBalid, a 3aT€M OUMIIAIN
metonoM obpaTtHodazosoii HPLC, monyyas ykazaHHOe B 3arosoBke coeaunenue (40 mr, 38%).

"H-NMR (400 MHz, CDs0D) § 7.91 (s, 1H), 7.85 (s, 1H), 7.82 (d, J = 3.2 Hz, 1H), 7.47
(q, /=108, 6.8 Hz, 1H), 7.38 (q, /= 12.0, 11.6 Hz, 1H), 7.21 (q, /= 8.8, 8.8 Hz, 1H), 1.30 (s,
9H); MS (ESI) m/z 452 [M+H]".

ITpumep CUHTE3a 45. 2,5-Tudrop-4-((S-muBanamuno- 1 H-unmon)-3-

cyiabhpoHaMHUI0 )OeH30HHAsT KUCIOTa
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Vka3aHHOE COeANHEHNe MOJIyYalll TAKIM e CIIoCOO00M, Kak U B IPHMeEpe CUHTe3a 44.
ITpumep CUHTE3a 46. 2,5-Tudrop-4-((3-nmuBanamuno- 1 H-unmon)-6-

cyiabhpoHaMHUI0 )OeH30HHAsT KUCIOTa
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Cranus 1. Cunres 6-6pom- 1-(Tpumzonponuncunn)- 1 H-uanona

o8,
Br N

TIPS

B pactBop 6-Opom-1H-unnona (5,0 r, 25,5 mmons) B THF (100 mi) mpu KOMHaTHOM
temneparype nodasisuu rugpun Hatpus (1,33 r, 33,2 mmonb, 60% B MUHEpAJIBHOM Macie) U
nepemMelminBaI  cMecb B TeueHme 10 wMmH.  3areM  MemJIEHHO  J00aBIISIH
Tpum3onpormmicuxnopun (5,4 r, 28,05 MMonb) U mepeMeIlnBail CMECh NPH KOMHATHOM
Temneparype B TedeHHe 30 MuH. PeakIMOHHBIA pacTBOpP BBUIMBAJIM B BOAY M IPOBOJIUIIHN
SKCTpakUuio sTuiaueratoM. OpraHudeckuil ciold MpOMBIBAIM  HACBHILEHHBIM COJIEBBIM
pacTBOPOM U CYIIMJIH HaA CyJNb(haTOM HATPHUs, & OCTATOK OYMINAIM METOJOM KOJIOHOYHOH
Xpomarorpaduu Ha CUJIMKaresie, nojy4asl yKasaHHOe B 3aroyiopke coenuHeHus (8,6 v, 91%).

Cranus 2. Cunres 1-(Tpumzonponmicui)- 1 H-uanon-6-cyneporunxnopuna

IO,
Clg N
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B pactBop monyuennoro Ha craauu | coenunenns (4,4 r, 12,5 mmons) B THF (80 mur) N-
noGassiny OytuiuuTaid (2,5 M, 6 mi, 15 mmode) npu -65°C 1 nepeMeInnBany CMeCh B TEUESHHUE
1 yaca. PeakumoHHbIN pacTBOp MpPOAYBalIMU ABYOKHCBIO cepbl mpu -78°C B TeueHue 15 MuH.
3arem nobaBns N-xjopcykuuHuMua (2,0 r, 15 MMOJb), CMeCh MOBOIWIM IO KOMHATHOM
TeMIIepaTyphbl U nepemMelnuBain B TeueHue 30 MuH. PeakiMOHHBIN pacTBOP BBUIMBAIU B BOAY U
NPOBOIWIN 3KCTPAKIHMIO JTHianeratoM. OpraHu4decKwil CJIOH NPOMBIBAIM HACBILICHHBIM
COJIEBBIM pAcCTBOPOM WU CYIIMJIM HaA Cyib()aToM HATPUs, a OCTATOK OYHINAIH METOJIOM
KOJIOHOYHOH Xpomarorpaduu Ha CHJIMKArejie, MoJjiydas YKa3aHHOE B 3arojIOBKE COEIMHEHUE
(1,48 r, 30%).

"H-NMR (400 MHz, CDCls) § 8.21 (s, 1H), 7.78-7.77 (m, 2H), 7.56 (s, 1H), 6.77 (s, 1H),
1.76-1.69 (m, 3H), 1.17 (s, 9H), 1.15 (s, 9H).

Cranus 3. Cunres N-(4-6pom-2,5-nudropdenmn)-1-(tpunzonpormncuiin)- | H-ungon-6-

cyibhoHaMua
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PactBop nosiyueHHoro Ha craauu 2 coenmHeHus (984 mr, 2,64 mmounb) B upunuse (10
M) u 4-6pom-2,5-nu¢propanmnus (500 mr, 2,4 MMONb) MepeMeIlnBajd NPH KOMHATHOM
TEMIepaType B TeUeHHe HOYHM. PeakIMOHHBIA PacTBOP yHapUBAIU MPH MOHWKEHHOM JIABJICHHH,
a octaTok pazdaisiin Boaoi (30 mur) u skcTparuposau stuiamneratom (50 m, neaxasl). [Toce
OYHUCTKH  METOJOM  KOJIOHOYHOW  xpomarorpapuu Ha  cuiukarene  (IETPOJICHHBIN
s¢upaTrnanerar = 3:1) monydyaau ykasaHHOe B 3arojioBke coemuHenue (1,5 1, 8,3%).
Opranuyeckuii col MPOMBIBAIIM HACBIIIEHHBIM COJIEBBIM PACTBOPOM H CYIIWJIM Haj CYJIb(HaToM
HaTpust. OctaTok pasdaBisu TUATHIOBBIM ddupoM (20 mit), a TBepaoe BelecTBO codupanu
($UIBTPOBAaHUEM U BBICYLIMBAIIH, MTOJIy4Yasi yKa3aHHOE B 3arojioBke coenuHerne (500 mr, 38%).

"H-NMR (300 MHz, DMSO-ds): & 10.51 (s, 1H), 7.85-7.77 (m, 2H), 7.65-7.25 (m, 4H),
6.77-6.59 (m, 1H), 1.73-1.57 (m, 3H), 1.09 (d, /=7.5 Hz, 6H), 1.00 (d, /= 10.5 Hz, 12H).

Cragus 4. Cunres metui-2,5-nudrop-4-(1H-unnon-6-cynsponamuno )oeHzoara
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Yka3zaHHOE COEOMHEHHE TOJIy4Yaln TAKUM K€ CrocoOOM, Kak U Ha CTaAuU 3 B MpUMEpe
cuHTe3a 44, UCNob3ysl COCAUHEHHUE, MOJYUYEHHOE Ha CTaauu 3.

"H-NMR (300 MHz, DMSO-ds): & 11.65 (s, 1H), 10.91 (s, 1H), 7.97 (s, 1H), 7.74-7.56
(m, 3H), 7.48-7.45 (m, 1H), 7.33-7.28 (m, 1H), 6.56 (s, 1H), 3.78 (s, 3H).

Cragus 5. Cunres metwi-2,5-nugrop-4-((3-aurpo- 1 H-unnon)-6-

cyiabpoHamMuIo JoeH3o0ata

PactBop monyuenHoro Ha craguu 4 coemuHeHust (200 mr, 0,546 MMOJb) B YKCYCHOM
aaruapuzae (10 Mir) oxXJIakaainy Ha JIbIY U IITPpHULIEM H00aBISUIM a30THYIO KUCIOTY (1 M), mocne
4ero nepeMellnBalid NPU KOMHATHON TemriepaType B TedeHue 30 MuH. PeaklIMOHHBIN pacTBOp
BbUIMBAIM B BoAy (20 MUI) M MPOMOAMIM SKCTPAKLHUIO 3THianeratoM. OpraHu4ecKkuil Cioiu
NIPOMBIBAJIM HACBIIIEHHBIM COJIEBBIM PACTBOPOM M CYLIWJIM Haj CyJNb(haTOM HATpPHUs, a OCTATOK

OUMINAJI METOAOM KOJIOHOYHOM XpOMaTOFpa(bI/II/I Ha CHUJMKarejac, nojy4das YKa3aHHOEC B
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3arosioBke coenunenue (140 mr, 63%).
'H-NMR (300 MHz, DMSO-d): § 13.03 (brs, 1H), 11.10 (brs, 1H), 8.89-8.87 (m, 1H),
8.26 (d, J=8.7Hz, 1H), 8.07 (s, 1H), 8.82 (dd, ] =8.7 Hz, 1.5 Hz, 1H), 7.65-7.59 (m, 1H), 7.34-
7.28 (m, 1H), 3.79 (s, 3H).

Cramus 6. Cunres werwn-4-((3-amuno-1H-uanon)-6-cynasdponamuno)-2,5-qudrop-
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B pactBop mosydeHHOro Ha CTaaMM S5 coeAMHEHUs B MeTaHone (5 i) nmoOamisuiu
nataguii-yraepon (30 mMr) u TpuMeTHIIaMuH (3 Karuii) U MepeMeLInBald cMechb B aTMocepe
BOOposia B TeueHue | vaca. PeakunOHHBIN pacTBOp QuibTpoBaid, a (QUIBTPAT YIApUBAIH,
NoJTy4ast yKa3aHHOE B 3arosioBke coeanneHue (108 mr, 98%).

Cranus 7. Cunres 2,5-mudrop-4-((3-muBanamuno- 1 H-ungomn)-6-
CyIb(hOHAMUI0 )OSH30MHOM KUCTOTHI

F O
H 0.0 OH

Yka3zaHHOE COeUHEHNE MOJydalii TAKHM K€ CIIOCOOOM, KaK M Ha CTaguu 4 U CTanuu S5 B
npuMepe cuHTes3a 44, NCnosb3ys COCANHEHNE, TOJyYeHHOE Ha CTaauu O.

"H-NMR (400 MHz, CD;0D): § 7.94 (s, 1H), 7.66-7.63 (m, 2H), 7.53-7.45 (m, 2H),
7.40-7.36 (m, 1H), 1.37 (m, 9H); MS (ESI) m/z 452 [M+H]".

IMpumep 1. (25)-2-[[4-[[4-(2,2-AumeTnanponaHonIaMuHO )¢ eHI |CyIb(hOHIIAMHIHO |-
2,5-nmudTop-6enzonn|amuHo|-3-[4-(1-meTnn-2,4-nuokco-mupuno| 3,4-d jJrupumunus-3-
wi)enun Jnponanosast kuciiora (Al)
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H
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Cranus 1. Cunres meTun-(2S)-2-[[4-[[4-(2,2-
IVMETHIIPOTIAHOUIAMUHO ) eHI |cynbhoHIIaMuHO |-2, 5-nudTop-6ersonn|amuno |-3-[4-(1-

MeTu-2,4-nuokco-mupuno| 3,4-d Jnupumunna-3-wn)enmn |nponaHoara

I
OYN | N

B pactBop coemmuenus (50 mr, 0,12 mMmonb) U3 mpuMepa cuHTe3a 1 W rUapoXIOpHIA
coenuaenus (52 wmr, 0,13 mmounp) 3 mpumepa cunte3a 22 8 DMF (2,0 mi) nocnenoBaTesnbHO
nobasysmn HATU (55 mr, 0,15 mmone) 1 N,N-muusonponuiaMuH (62 MKIT) U NepeMeIInBajIn
cMecb IpH KOMHAaTHOHW Temmeparype B TeueHue 5 4. CMech ymapuBaiud MPHU MOHUKEHHOM
naBjeHnH, OCTaTok mnoxaeepranu obparHodazosori HPLC, wucnome3ys ODS B kadecTse
MaTepuaja JJjisi HAOUBKH, W 3JIFOUPOBAIIM CMECBHIO BOJBI C alleTOHUTpUIIOM, coxep:xkainei 0,1%
(00./00.) TpuGTOPYKCYCHOU KHCIOTBHL, a LEJEBYI0 (PPAKIUI0 JHUOPUIN3UPOBAIH, MOTydast
yYKa3aHHOE B 3arojioBke coequnenue (64 mr, 71%).

Cranus 2. Cunres (25)-2-[[4-[[4-(2,2-
OUMETHIIIIPONaHOMIaMUHO )perm | cynbdonunamuno]-2, S-nudrop-oenszownn|amuno]-3-[4-(1-

MeTHI-2,4-nuokco-mupuao| 3,4-d Jnupumuana-3-wmn )G eHr |mponaHOBOH KUCIOTHI
|

N B
N Z
0
F ©
OH
o N
S o)
0 “N
H o F
N
H

B pactBop nonyyennoro Ha craguu | coequnenus (64 mr, 0,085 mmonb) B 1,4-muokcane
(2,0 m1) mocnenoBarenbHO no0aBsLH BoAy (2,0 Mut) 1 1M BOAHBIH pacTBOP THAPOKCHIA HATPHS
(0,26 mu) 1 mepeMeIIuBaIn CMeCh MPH KOMHATHOM Temneparype B TedeHue 5 4. IlomydeHHyIO
cMechb HeHTpann3upoBaiu nodasieHneM 1M COJITHOM KUCIOTHI U yIAPUBAJN MTPH TOHHKEHHOM
nasiennn. Ilocne storo ocrarok moxasepraiu obparHodazosoii HPLC, wucmonbsyss ODS B
Ka4eCcTBE Marepuaja sl HaOMBKM, W SIIOUPOBAIM CMECBIO BOIBI C AlETOHUTPHIIOM,

comepxkameit  0,1%  (00./00.) TpupTOPYKCYCHOH KHUCIOTB, a MLEJNeBYH  (PpaKIUIO
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TO(UIM3HPOBAIIH, TIOJy4asl yKa3aHHOE B 3ar0JIOBKe coenunenue (54 mr, 87%).
ITpumep 2. (25)-2-[[2,5-Audrop-4-[[4-(munepunun-4-
KkapOOHMIAMITHO ) (peH T |CYTb(POHIIAMUHO |OeH30mT |aMuHO |-3-[4-(1-MeTn-2,4-Tnokco-

nupuno| 3,4-d [mupumunus-3 -un)deHun |npornanosast Kucjaora (A6)

5" B
N >
o)
F O
OH
ol N
S o)
0 N
Ho ¢
N
HN H

Cragus 1. Cunares mpem-oyrun-4-[[4-[[2,5-mudrop-4-[[(1S)-2-meTokcu-1-[[4-(1-meTun-
2,4-nuokco-upuno| 3,4-d JnupumMuauH-3-wmn)ukiorekca-2,4-nueH- 1 -un | MeTi|-2-0Kco-
stwi |kapbamoui |permn|cypdhamorn | herwt |kapdbamounn Jnunepuans- 1 -kapbokcunaTa

OYN | N
N 2
o}
F O
o}
o N =
s o}
0 N
HoF

N

IN H
BOC

B pactBop coenmnenus (40 mr, 0,074 MMOJIb) M3 IpUMepa CHHTE3a 5 M THAPOXJIOPUAA
coennaenus (32 mr, 0,082 mmonb) n3 npumepe cunresa 22 8 DMF (2,0 M) nmocnenoBaTenbHO
nobasysimn HATU (34 mr, 0,089 mmounp) u N,N-munsonponmwiaMuH (33 MKJT) U NepeMeInBam
cMecb IpH KOMHAaTHOHW Temmeparype B TeueHue 5 4. CMech ymapuBaiud MPHU MOHUKEHHOM
naBjeHnH, OCTaTok mnoxaeepranu obparHodazosori HPLC, wucnome3ys ODS B kadecTse
MaTepuaja JJjisi HAOUBKH, W 3JIFOUPOBAIIM CMECHIO BOJIBI ¢ alleTOHUTPUIIOM, conep:xkaiei 0,1%
(00./00.) TpuGTOPYKCYCHOU KHCIOTBHL, a LEJEBYI0 (PPAKIUI0 JHUOPUIN3UPOBAIH, MOTydast
YKa3aHHOE B 3ar0JIOBKE COEAMHEHHE.

Cragus 2. Cunres (25)-2-[[2,5-mu¢prop-4-[[4-(munepunuH-4-
KkapOOHMIAMITHO ) (peH T |CYTb(POHIIAMUHO |OeH30mT |aMuHO |-3-[4-(1-MeTn-2,4-Tnokco-

nupuao|3,4-d|mupumMuanH-3-1)QEeHnI | TpOnaHOBOHM KUCIOTHI
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K monydennomy Ha cramuu 1 coemuHeHuto mobasisuiu Boxy (2,0 mu) u 4M CONSHYIO
KUCIOTYy B 1,4-nuokcane u nepemewnaiu cMech npu S0°C B Teuenue 18 u. Cmech ynapusanu
Py MMOHWKEHHOM JaBJIEHUH, OCTaTOK moasepranmu odparHodaszosoit HPLC, ucnonssys ODS B
Ka4eCcTBE Marepuaja sl HAaOMBKM, W DSIIOUPOBAIM CMECBIO BOJAbI C ALETOHUTPUIOM,
comepxkameit  0,1%  (00./00.) TpupTOPYKCYCHOH KHUCIOTB, a MLEJNeBYH  (PpaKIUIO
TMO(UIM3HPOBAIY, TOJydass TPUQTOpaleTaT YKa3aHHOIO B 3arojioBKe coenanHeHus (4,5 wmr,
8,0% muist 2 craamii).

Ipumep 3. (25)-2-[2,5-Audrop-4-[(4-muBanamunodenmn)cynbhoHamuno|6enzamMmuao]-3-
[6-(3-MeTun-2,6-nuokcoTeTparuaponupuMuaut- 1 (2H)-wn)nupuans-3-mi|nponaHoBas  KHCJIOTa

(A75)

[
OsUN
N ij

]
F o x~ ©

o0 NN OH

8 H o
2, O
H

B pactBop AS3 (10,3 wmr, 0,015 mmosb) B MeTaHOJe AOOABISIM KaTaJIUTHYECKOE
Kou4yecTBO 5% ponusi-yriepona u nposoauin peakuuto npu 70°C u 60 Gap. PactBopurens
yIapuBaJId TPU TOHIKEHHOM JaBJIGHWH, OCTaTOK mnoasepranu obparnodaszosoii HPLC,
ucnons3yss ODS B kadecTBe Mmarepuajia aisi HAaOMBKH, U SJIIOMPOBAIN CMECBIO BOIBI C
aneronutpmiom, couepxaieii 0,1% (00./00.) TpUPTOPYKCYCHON KUCIIOTHI, a LENEBYIO (HPAKIUIO
THO(UIM3HPOBAIH, TIOJydasl YKa3aHHOE B 3aT0JIOBKE COEAMHEHUE.

Kaxxpnoe w3 coenvHeHWi, NpPUBENEHHBIX B Tabiuue 1, CHHTE3MPOBAIM TAaKUM Ke
crocoOoM, KaKk U COENWHEHHE B NpuMepe 1, UCMOJIb3ys COOTBETCTBYIOLIEE MPOMEKYTOUHOE
COeMHEeHNEe KapOOHOBOH KHUCIIOTHI, BBIOpAaHHOE M3 MPUMEPOB cuHTe3a 1-21 1 npuMepoB cHHTE3a
43-46, MpoMeKyTOYHOE COENMHEHHE aMUHA, BBIOpAaHHOE U3 NMPUMEPOB CHHTe3a 22-42, Wiu ero

COJIb.



Tatnuua 1-1

CosnpHenpe NS

Cipyiaypran Qophysa

NMR/MS

Al

TH NMR (400 MHz, DMS0O-dB) & 10.67 (s, 1H), 957 (s, 1H), 8.97 (5,
1H), 8.67 — 8.47 {m, 2H), 7.98 = 7.67 {m, 5H), 7.46 ~ 7.32 {m, 2H), 7.28
(dd, J = 10.3, 6.3 Hz, 1H), 7.25 = 7.11 {m, 3H), 4.70 ~ 4.60 (m, 1H), 3.59
(s, 3H), 3.22 (dd. J = 14.0, 4.6 Hz, 1H), 3.06 (dd J = 14.0, 9.8 Hz, 1H),
1.21 {5, 9H): MS (ESD m/2z 735[M+H]+,

A2

0 A OH

TH NMR (400 MHz, DMS0-dB) & 10.67 (s, 1H), 10.34 {s, 1H), 8.97 (s,
1H). B.83 -~ 8.51 {m, 2H), 7.89(d, =49 Hz, 1H), 7.75 (m, 4H), 7.41 ~
7.33 (m, 2H), 7.28 (dd, J = 10.2, 8.4 Hz, 1H), 7.25 - 7.13 {m, 3H}, 4.62
{ddd, J=10.1, 7.9, 4.7 Hz, 1H), 3.80 (s, 3H), 3.23 (dd. J = 14.0, 4.7 Hz,
1H}, 3.08 (dd, Jd = 14.0, 9.8 Hz, 1H}, 2.06 (s, 3H); MS (ESD m/z 693
(M+H)+; MS (ESD m/z 693[M+H]+.

A3

1H NMR {400 MHz, DMSO-d6) & 12.91 (s, TH), 10.70 (s, 1H). 10.28 (s,
1H), 8.97 (s, 1H), 8.62 — 8.50 (m, 2H), 7.88 {d, J = 5.0 Hz, 1H), 7.85 —
7.72 (m, 4H), 7.36 (d, J = 8.3 Hz, 2H), 7.29 (dd, J = 10.3, 6.4 Hz, 1H),
7.26 = 7.14 {m, 3H), 4.69 ~ 4.55 {m, 1H), 3.59 (s, 3H), 3.22 (dd, J = 14.0,
4.7Hz 1H),3.06 (dd, J=14.0, 9.8 Hz, TH), 2.29 - 2.17 (m, TH}, 1.62 -
1.37 {m, 4H), 0.83 (t, J = 7.4 Hz, 6H); MS (ESI) m/z 749[M+H]+.

Ad

{H NMR (400 MHz, DMS0-d6) § 12.89 (s, TH), 10.89 (s, 1H), 10.28 (s,
1H), 8.55 (dd, J = 8.0,2.7 Hz, 1H), 7.87 = .71 {m, 4H), 7.38 - 7.25 {m,
3H}, 219 (dd, J = 11.3, 6.3 He, 1H), 7.06 {d, J = 8.3 Hz, 2H), 4.66 - 4.53
{m, 1H), 3.35 (s, 3H), 3.19 (dd, J = 14.1, 4.6 Hz, 1H), 3.04 {dd, J = 14.0,
9.7 Hz. 1H), 2.31 (s, 3H), 2.29 - 2.19 (m, 1H), 1.89 {s, 3H), 1.64 - 1.37
{m, 4H}, 0.83 (t, J = 7.4 Hz, 6H); MS (ESD) m/z 726[M+H]+.

AS

{H NMR (400 MHz, DMSO-d6) § 10.58 (s, 1H}, 8.97 (s, 1H), 8.73 (s,
tH), B.81 -~ 849 (m, 2H), 78844 J=50Hz 1H), 7.66{d J=88Hz
2H), 150 {d, J = 8.9 Hz, 2H), 7.37 {d. J = 8.3 Hz, 2H), 7.28 {dd, J = 10.3,
6.4 Hz, 1H). 7.24 - 713 (m. 3H), .17 (s, 1H), 466 ~ 4.57 {m, 1H), 3.60
(s, 3H], 3.22 (dd, J = 14.0, 45 Hz, 1H), 3.06 (dd, J = 14.0, 9.9 He, 1H),
1.27 (s, 9H); MS (ESD m/z 750[M+H]+.

€L



Tatnuua 1-~2

Caepurenne N2

Cipyrryphas Gopuyna

NMR/MS

Ab

1H NMR (400 MHz, DMSO-d6) & 12.92 (s, 1H), 10.70 (s, 1H), 10.44 (s,
1H), 8.97 (s, 1H), 8.64 — 843 (m, 3H), 837 - 817 (m, 1H), 788 (d J =
4.9 Hz, 1H), 7.77 (m, 4H), 7.44 —~ 7.34 (m, 2H), 7.28 (dd, J = 10.3, 6.3 Hz,
1H), 7.24 - 7.15 (m, 3H), 4.69 — 4.55 (m; TH), 3.60 (5, 3H), 334 (d J =
12.6 Hz, 2H), 3.23 (dd, J = 14.0, 4.6 Hz, 1H), 3.06 (dd, J = 14.0, 9.8 Hz,
1H), 3.00 ~ 2.85 (m, 2H), 2.71 — 2.59 {m, TH). 2.03 - 1.90 (m, 2H), 1.86
~1.70 (m, 2H): MS (ESD m/2 762[M+H]+.

AT

i
o ANy
?&4
F Qvéj &
UL (OH
5, f

1H NMR (400 MHz, DMSO-d6) & 10.87 (s, 1H), 10.74 (s, 1H). 8.96 (s,
1H), 8.89 ~ 8.78 (m, 2H), 8.60 (dd, d = 8.0, 2.6 Hz, 1H), 854 (d, J= 5.0

Hz, 1H), 7.97 (d, J = 8.8 Hz, 2H). 7.92 = 7.79 {m, 5H), 7.37 {d, 4 = 8.4 Hz,

2H), .29 dd, J= 102, 8.3 Hz TH). 7.25 - 117 (m, 340, 4.68 - 455 (my
TH) 3.59 (s, 3H), 3.23 (dd, d = 14.0, 4.6 Hz, 1H}, 306 (dd. J = 140,99
Hz, 1TH): MS (ESD m/z 756 M+HI+. :

AB

1H NMR (400 MHz, DMSO-d6) § 10.66 (s, 1H), 9.57 (s, 1H), 8.56 {dd, J
=7.8, 2.7 Hz, 1H), 7.85 (¢, d = 8.9 Hz, 2H), 7.74 (d, J = 8.9 Hz. 2H), 7.35
~ 7.25 (m, 3H), 7.18 (dd, J = 11.2, 6.3 Hz, 1H), 7.06 (d, J = 8.3 Hz, 2H),
4.62 ~4.55 (m, TH), 3.35 (s, 3H), 3.19 (dd, J = 14.1, 4.6 Hz, 1H), 3.04
(dd, J = 14.1, 9.7 Hz, 1H), 2.31 (s, 3H), 1.89 (s, 3H), 1.21 (s, 9H); MS
(ESD m/z T12[M+H]+,

A8

TH NMR (400 MHz, DMSO~d6) § 11.16 (s, 1H), 10.80 (s, 1H), 8.97 (s,
1H), 8.61 (dd, J = 7.9, 2.6 Hz, TH), 855 (d J=50Hz 1H), 7.88(d J =
50 Hz, 1H), 7.45(d, J = 4.3 Hz, 1H), 7.38 (d, J = 8.4 Hz, 2H), 7.32 (dd J
=10.3, 6.3 Hz, 1H), 7.28 ~ 7.19 (m, 3H), 6.79 (d, J = 4.3 Hz, 1H), 4.69 ~
4.56 (m, 1H), 3.60 (s, 3H), 3.23 (dd, J = 14.0, 4.6 Hz, 1H), 3.07 (dd J =
14.0, 9.7 Hz, 1H), 1.21 (s, 9H); MS (ESD m/z T4 1[M+H]+.

A0

TH NMR (400 MHz, DMSO~d6) & 11.17 (s, 1H), 10.80 (s, 1H), 8.58 (dd,
J=79,2.7 Hz, 1H), 745 {(d, J = 4.3 Hz, 1H), 7.41 - 7.28 (m. 3H), 7.24
(dd, J = 11.3, 6.3 Hz, 1H), 7.12 - 6.98 (m, 2H), 6.79 (d, J = 4.3 Hz, TH),
4.60 {ddd, J = 9.7, 7.7, 4.6 Hz, 1H), 3.36 (s, 3H), 3.20 (dd, J = 14.0, 4.5

Hz, 1H), 3.05 (dd, J = 14.0, 9.7 Hz, 1H), 2.31 (s, 3H), 1.89 (s, 3H), 1.21 (s,

oM MS (ESD m/z T180M+H]+

vL



Tatauua 1-3

Coemmeis WY CrpykiypHan opMyna

NMR/MS

C_?\::(!f
Al Q\gﬁ@ji ob

1H NMR (400 MHz, DMSO-dB) & 12.89 (s, 1H), 11.02. (5, 1HD, 8.82 (s
1H), 862 (dd J = 8.0, 25 He, 1THD), 702 (d J= 1.7 Hz, TH), .78, J =
LT Hz 1HL 742 - 1,30 0m, 3H), 7.25 (dd J = 1 0.1, 8.2 Hz 1THD, 7.07 (d,
J = 7.8 Hz, 2H), 4.66 ~ 4.55 (m, 1H}, 3.36 (s, 3H), 3.21 (dd. J = 14,1, 4.6
Hz, 1H), 3.056 (dd. J= 14,1, 8.8 Hz, 1H), 2.31 (5, 3H}, 1.89 (5, 3H), 118 (s,
GHY: MS (EST m/z 718[M+H]%

[
A12 %’ﬁﬁ
Y

1H NMR (400 MHz DMSO=d6) & 10.77 (s, 1H), 8.24 (s, TH), 8.90 (s,
1H;E 8.56(dd, J=7.0,24Hz, 1H, 848 (d J=40 Hz, 1H), 7.82 (d, J =
4.9 Hz, 1H), 776 = .70 (m, 1H), 7.62 (dd, J = 8.8, 2.1 Hz, 1H), 7.56 (dd,
JE85, 2.1 He, TH), 730 (d, J = 8.3 Hz, 2H), 7.24 (dd, J = 10,2, 6.3 Hz,
THY, 720~ 701 {m, 3H), 4.61 ~ 452 (m, TH), 383 (5, 3H), 3186 (dd, J =
14,1, 4.6 Hz, 1H} 3.00 dd, J = 14.0, 9.9 Hz, 1H), 1,15 (s, 9H); MS (ESD
m/ 2z P53[M+H]+

Ajg {%f}g’@k“’g
: = H oo
LT

1H NMR (400 MHz, DMSO-d8) 8§ 10.84 (s, 1H), 931 (s, 1TH), 881 (dd. J
=79 25 Hz, TH), 7.84 — 177 (m, TH), 7.69 (dd, J = 9.8, 2.1 Hz, 1H),
7.63(dd J=84, 2.1 He, YH), 735~ 7.28 (m, 3H), .23 (dd. J = 11.0, 8.3
Mz, THD, 7.07 (d. J = B3 Hz, 2H), 4.64 ~ 455 (m, 1H), 3.38 (s, 3H), 3.20
(dd, J= 14.0, 4.8 Hz, 1H), 3.05 (dd, = 14.0, 9.8 Hz, 1H), 2.81 (s 3H),
1.90 (s, 3H), 1.22 (s, 9H) MS (ESD m/z 730[M+H]+.

Ald oo Py O

1H NMR (400 MHz, DMSO~d8) § 10.87 (s, TH), 10.30 (s, 1H), 8.97 (s,
1H), 8,63~ 849 {m, 2H), 7.8 (d J = 5.0 Hz 1H), 7.82 = 7.70 {m, 4H),
T41 = 1.33 {m, 2H), 7.28 (dd. J=10.3, 6.3 Hz, 1H), 7.24 ~ 7.13 (m, 3H),
4,66 — 4.57 (m, 1H), 3.83 — 3.85 (m, 2H), 3.80 {5, 3H), 3.33 (ded = 11.5,
2.7 Hz, 2HL 322 (dd, J = 14.0, 4.6 Hz, 1H), 3.06 (dd, J = 14.0, 9.8 Hz,
1H), 2.66 — 2.54 (m, 1H), 1.76 — 1.53 (m, 4H); MS (ESD m/z 7163[M+H]+.

A‘!s £ G{@*{x CiH
4 Hoo
[ b
AT

TH NMR (400 MHz, DMS0-dB) & 12.92 (s, TH), 10.687 (s, 1H3, 10.30 (s,
1H;, 8.58 (dd, J = 7.8, 2.6 Hz, 1H), 7.83 — 7.68 (m, 4H), 7.36 - 7.24 {m,
3HY 718 (dd, J = 11.3. 8.3 Hz, 1H), 7.10 ~ 7.01 {m, 2H), 4.64 — 4.54 (m,
THD, 3.97 ~ 3.82 (m, 2H), 3.42 — 3.30 (m, 5H), 3.74 - 3,13 (m, TH), 3.04
{dd, J= 13.8, 8.9 Hz, 1H), 2.64 — 2.55 {m, 1H), 2.31 (s, 3H), 1.89 (s, 3H),
1.77 = 1.57 {m, 4H): MS (ESD m/z 740[M+H}+.

SL



Tatnupa 1-4

THY, 7.24 = 7.13 {m, 3H), 4.89 ~ 4.58 (m, TH), 3.59 (s.3H), 3.31 (s, 3H},

Coepurierme N Cipyerypras Gopryia MMR/MS
|
%:Ij 1H NMR (400 MHz, DMSO~ds) & 10.70 (s, 1H), 10.33 (s, 1H), 8.97 (s,
My 1H), 8.64 - 8.49 (m, 2H), 8.01 = 7.91 {m, 2H), 7.88 (d, J = 5.0 Hz, 1H),
ATe F o «éz © ¢ 17,80~ 7.70 (m, 2H), 7.36 (d, J = 8.3 Hz, 2H), 7.29 (dd, J = 10.3, 6.3 Hz,
xWAN/@/‘L‘

327318 {m, 1H)L 3.13 - 3.07 {m, 1H), 1.20 ~ 1.10 (v, 4H: MS (ESD
m/z 748[M+H+

o
o
Al7 00 @fﬁ“g

1H NMR (400 MHz, DMSO~d6) & 10.71 (s, 1H), 10.34 (s, 1H), 8.57 (dd,
J=7.8,2.6 Hz, 1H), 7.99 — 7.88 (m, 2H), 7.83 = 7.72 (m, 2H), 7.36 ~
7.25 (m, 3H), 7.20 (dd, J = 11.2, 6.2 Hz, TH), 7.11 ~ 7.03 (m, 2H), 4.66 -
4.55 (m, 1H), 3.36 (s, 3H), 3.32 (s, 3H), 3.25 - 3.16 (m, 1H), 3.08 ~ 3.00
{m, 1H), 2.31 (s, 3H), 1.90 (s, 3H), 1.22 ~ 1.12 (m, 4H); MS (ESD m/z
726[M+H]+. :

Yoy
£ 9
A18 % i@ﬁ o

1H NMR (400 MHz, DMS0O-d6) & 10.66 (s, 1H), 9.59 (s, 1H), 8.87 (s,
1H), 8.63 - 8.52 (m, 2H), 7.89 (d, J = 5.0 Hz, 1H), 7.83 (d. J = 8.9 Hz,
2H), 7.74 (d, J = 8.9 Hz, 2H), 7.37 (d, J = 8.4 Hz, 2H), 7.28 (dd, J = 10.3,
6.3 Hz, 1H), 7.25 — 7.14 {m, 3H), 4.67 - 4.58 (m, 1H), 3.60 (s, 3H), 3.49
(s, 2H), 3.22 (dd, J = 14.1, 4.6 Hz, 1H), 3.06 (dd, J = 14.1, 9.8 Hz, 1H),
1.13 (s, 6H); MS (ESD m/z 751 [M+H]+.

TH NMR (400 MHz, DMSO-d6) & 10.85 (s, 1H), .80 (s, 1H), 8.94 (d. J =
2.4 Hz, 1H), 8.57 (dd, J = 7.9, 2.7 Hz, 1H), 8.35 (dd, J = 8.7, 2.5 Hz, TH),
7.97(d, J = 8.7 Hz, 1H), 7.39 ~ 7.21 (m, 4H), 7.14 — 7.02 {m, 2H), 4.69 -
4.52 (m, 1H), 3.36 (s, 3H), 3.20 (dd, J = 14.1, 4.6 Hz, TH), 3.05:(dd, J =
14.1, 9.7 Hz, 1H), 2.31 (d, J = 1.0 Hz, 3H), 1.89 (d, J = 0.9 Hz, 3H), 1.23

s, OHY: MS ESD m/z T13[M+H+

A19 o o
; g H o
%N@;HF
H

A20 o o0 A

1H NMR (400 MHz, DMSO-dB) & 10.71 (s, 1H), 10.08 (s, 1H), 8.56 (dd.
J=7.8,2.6Hz 1H), 7.83 = .75 (m, 4H), 7.34 = 7.25 (m, 3H), 7.18 {dd, J
=11.2, 6.3 Hz, TH), 7.06 {d, J = 8.0 Hz, 2H), 4.62 ~ 4.55 (m, 1H), 3.36 (s,
3H), 3.19 (dd, J = 14:1, 4.6 Hz, 1H), 3.04 (dd, J = 14.1, 8.8 Hz, 1H), 2.31
(s, 3H), 1.89 (s, 3H), 1.51 = 1.48 (m, 2H), 1.34 - 1.27 (m, 2H}; MS (ESD
m/z 764[M+H]+.

oL



Tagnuua 1-5

Coenunerie N2

Crpyrrypuan Qopryng

NMR/MS

A1

TH NMR (400 MHz, DMS0-d6) & 10.66 (s 1H), 9.59 (s, 1H), 8.57 {dd, J
= 8.0, 2.6 Hz, TH), 7.83(d, J = 8.8 Hz, 2H), 7.74 (d, J = 8.9 Hz, 7H), 7.34
= 7,25 (m, 3H), 718 (dd, J = 11.2, 8.3 Hz, TH}, 7.06 (d.J = 8.3 Hz, 2H),
4.683 ~ 4.55 (m, 1H), 3.50 (s, 2H), 3.36 (s, 3H), 3.23 = 3.14 (m, 1H), 3.04
{dd, J = 14.1, 9.7 Hz, TH), 2.31 (s, 3H), 1.89 (s, 3H), 1.13 (s, 6H); MS
(ESI) m/z 728[M+H]+. ‘

A22

1H NMR (400 MHz, DMSO-d6) & 10.68 (s, 1H), 10.23 (s, 1H), 8.62 -
8.51 (m, 1H), 8.00 = 7.90 (m, 2H), 7.80 - 7.70 (m, 2H}, 7.37 - 7.24 (m,
3H), 7.18(dd, J = 11.2, 6.2 Hz, TH}, 7.06 {d. J = 8.1 Hz, 2H), 4.69 - 4.50
Wi, 1H), 3.36 (5, 3H), 3.23 - 3.14 (m, TH), 3.09 ~ 2.89 {m, TH), 2.31 (5,
3H), 1.89 (s, 3H), 1.19 = 1.11 (m, 2H), 1.03 - 0.95 (m, 2H); MS (ESD m/z
712[M+H]+

AZ3

TH NMR (400 MHz, DMSO“dﬁ] & 1088 (s, 1H), 10.23 (s, 1H). 8.97 (s,
1HL 882850 (m 2H), 800~ 7.92(m, 2H). 7.89(d J=49 Hz, 1H).
18~ 172 {m, 2H), 7.41 = 7.33 (m, 2H), 2.28 (dd. J = 10.3, 6.4 Hz, 1H),
1,25 - 794 {m, 3H). 468 - 456 (m, 1H), 3680 (5, 3H), 327 -3.18 (m,
1HL 313 —3.00 {m, TH), 120 - 1,11 4m, 2H), 1.04 - 0.34 (m, 2H); MS
(ESD mi/z 735[M+H}+, :

AZ4

HH NMR (400 MHz, DMSO-d8) 8 1071 (g, TH), 10.09 (s, 1H). 8.57 (s,
1H), 8,61 - 8,53 (m, 2H), 7.88 (d, = 5.0 Hz, 1H), 7.84 — 7.74 (m, 4H),
7.36 (d, J = 7.9 Hz, 2H), 7.28 (dd, J = 10.4, 6.2 Hz, 1H), 7.25 ~ 7.15 (m,
3H), 4.66 ~ 4.58 (m, 1H), 3.59 (s, 3H), 3.26 — 3.18 (m, 1H), 3.06 (dd, J =
14.3, 10.0 Hz, 1H). 1.51 ~ 1.46 (m. 2H), 1.35 ~ 1.28 (m, 2H): M (E51
m/z 787IM+H}.

A23

1H NMR (400 MHz, DMSO-d6) & 10.82 (s, 1H), 10.36 (s, 1H), 8.66 (d. J
= 2.5 Hz, THL. 8.61 (dd. J = 7.8, 2.5 Hz, 1H), 8.27 - 8.20 (m, 1H 8.15
(dd, J= 9.0, 2.6 Hz, 1H, .31 (dd, J = 8.3, 6.1 Hz, 3H), 7.26 (dd. J = 10.9,
6.2 Hz, TH), 7.12 - 7.00 (m, 2H), 4.60 (ddd, J = 8.7, 1.8, 4.6 Hz, 1H), 3.35
(s, 3H), 3.20 {dd, J = 14.2, 4.6 Hz, 1H}, 3.04 {dd, 4 = 14.1, 9.8 Hz, TH),
2.31 (s, 3HJ, 1.89 (s, 3H), 1.23 (s, 9H) MS {ESD m/z 713[M+H]+.

LL




Tatnuua 1-6

Coepuenie NI

Crpyrrypias Gopmyna

NMR/MS

A28

1H NMR (400 MHz, DMSO-d6) ‘¢ 10.87 (s, 1H), 9.57 (s, 1H), 8,98 (s,
1H), 8.67 (dd, J =82, 2.2 Hz, 1H). 857 (d J=50Hz 1H), 847 (d J =
2.3 Hz, 1H), 8.02 ~ 7.88 (m, 2H), 7.88 ~ 7.81 {in, 2H), 7.81 ~ 7.88 (m,
2H), 7.40 (d, J = 8.1 Hz, 1H), 7.26 (dd, J = 10.2, 6.3 Hz. 1H), 7.18 (dd, J =
11.1, 6.3 Hz, 1H), 4.72 — 465 (m, 1H), 3.60 (s, 3H), 3.28 (dd, J = 14.1,
4.6 Hz, 1H), 3.08 {dd, J = 14.1, 10,1 Hz, TH), 1.21 (s, 9H); MS (ESD m/z
736[M+H}+.

A27

H

c%\ r}-} Ji i GH
5 : L e
\23 S“f() :

TH NMR (400 MHz, DMSO-d6) & 10.65 (s, 1H) 8.57 (s, 1H}, 8.56 (dd,
J=7.9, 2.6 Hz, 1H), 7.88 — 7.82 (m, 2H), 7.78 = .71 (m, 2H), 7.36 - 7.24
(m, 3H), 718 (do, J=11.2, 6.3 Hz, TH), 7.13 —~ 7.08 (m, 2H), 466 - 4.53
(i, 1HY, 379 (1, J=55 Hz, 2H), 322 — 317 (m. 5H),.3.04 (dd J=14.1,9.7
Hz: 2H3, 2.32 (dd. J=6.5, 4.5 Hz, 2H), 1.21 {s, 9H: MS (ESD m/z
740[M+H+,

A28

TH NMR (400 MHz, DMSO~d6) & 10.71 = 10,63 (m, 1H), 8.57 (s; 1H),
8.65(dd, J = 8.1, 2.3 Hz, 1H), 841 (d J= 2.3 Hz, 1H), 7.89 - 7.80 (m,
3H}, 7.80 ~ 7.70 (m, 2H), 7.32 ~ 7.22 (m, 2H), 7.18 (dd, J = 11.2, 6.3 Hz,
TH), 4.70 =~ 4.59 (m, 1H), 3.36 (s, 3H}, 3.25 (dd, J = 14.1, 4.7 Hz, 1H),
3.06 (dd, J = 14.1, 10.0 Hz, 1H), 2.32 (d, J = 1.0 Hz, 3H), 1.89 (d, = 0.9
Hz, 3H), 1.21 (5, BHX MS (ESD m/z 713[M+HI.

AZ9

1H NMR (100 MHz, DMSO-d6) & 10.67 (s, 1H), 9.54 (5, TH), 8.98 (5,
TH), 868 (dd, J=8.0 23Hz, 1H),857(d J=49Hz 1H),848(d J=
2.3 Hz, 1H)L 7.85 ~ 7.86 {m, 2H), 7.83 ~ 7.64 (m, 4H), 7.44 = 7.30 (m,
5H), 729« 7,21 (m, 2H), 717 (dd, J= 113, 8.3 Mz, 1H), 4.74 = 4.62 (m,
1H), 3.80 (s, 3HL 320 {dd = 14.2, 4.7 Hz, 1H), 308 (dd. J =914.2, 10.1
Hz, 1H) 1,49~ 1471 (m, 2H), 118 = 1.08 {m, 2H; MS (ESD m/z
Jea[M+HR.

A30

{H NMR (400 MHz, DMSO=d8) 8§ 10.66 (s, TH}, 5.54 (s, 1H) 8.55 {dd, J
=789 27 Hz, 1HL 779 — 788 {m. 4H), 743 ~ 7.23 (m, 8H)L, 716 (dd, J =
11.2, 8.3 He, 1HL 72,10~ 7.03 (m, 2H), 4.64 ~ 4,53 (m, 1H), 3.38 (s, 3H,
319 (dd, J = 14.1, 4.6 Hz, THD, 3.04 (dd J= 14.1, 9.7 Hz, 1H), 2.31 (5,
3H), 1.88 (s, 3H), 1.49 = 1.41 (G, 2H), 117 = 1.08 (m, 2H: MS{ESH m/z
712 HE

8L



Tatnuua 1-7

CoeguHerre N9

CroyerypHan dopuyna

NMR/MS

A31

ETK*Q\N H F
#

F /é‘j i :
{%,}{3 " OH
A 3

tH NMR (400 MHz, DMSO-d6) 8 10,86 (s, TH), 8.80 (s, 1H), 8.99 (s,
1H), 8.94 (d. J =25 Hz, 1H), 868 (dd, J =8.1, 23 Hz, 1H), 857 (d, J =
50Hz 1HLB8.47 (4 J=23Hz, 1H), 835 (dd. J = 8.7, 25 Hz, 1H), 7.97
(d, J=87Hz 1H), 785~ 7.87 (m, ZH). 741 (d. 3 =81 Hz 1M, 7.33 ~
7.23 (m, 2H), 4.75 ~ 4,63 (m, 1H), 3.60 (s, 3H), 3.30 (dd, J = 14.1, 4.7 Hz,
1ML 310 (dd, J = 14,1, 10.2 Hz TH), 1.23 (s, 9H: MS(ESH m/z
7a7 M+ H+

A32

TH NMR (400 MHz, DMSO-d6) & 10.85 (s, 1H), .80 (s, 1H), 8.83(d, J =
7.4 Hz, 1H), 8.66 (dd, J = 8.0, 2.3 Hz, 1H), 8.42 (d, J = 2.3 Hz, 1H), 8.35
{dd, J =87, 2.5 Hz, 1H), .97 (d, J = B.7 Hz, 1H), 7.83(dd J =81, 2.4
Hz, 1H), 7.33 = 7.21 {m, 3H), 4.70 ~ 4.61 (m, 1H), 3.36 (s, 3H), 3.26 (dd,
J= 140,47 He, TH), 3.07 (dd J = 14.1, 10,1 Hz, 1H), 2.32 (s, 3H) 1.89
(s, 3H), 1.23 (s, 9H) MS{ES m/z T14[M+H]+

A33

TH NMR (400 MHz, DMS0-d8) & 10.60 (s, 1H), 5.50 (s, 1H), 8:49 {dd, 4
=79, 2.7 Hz, (H), 7.78 (d, d = 8.9 Hz, 2H), 7.68 (d, J = 8.9 Hz, 2H), 7.532
- 7.46 (m, 3H), 711 (dd, J = 11.2, 6.3 Hz, 1H), 7.03 {d, J = 8.3 Hz, 2H),
4.57 - 4.48 (m, 1H), 4.24 ~ 417 (m, 2H), 3.80 (t, J = 5.5 Hz, 2H), 3.23
(s, 3H}, 317 - 3.09 {m, 1H), 3.01 — 2.94 (m, 1H), 2.69 - 2.62 (m, 2H),
1.15 (s, 9H): MS (ESD m/z 740[M+H]+, '

A34

1H NMR (400 MHz, DMSO-d6) § 11.01 (s, 1H), 8.60 (dd, J = 7.9, 2.5 Haz,
1H) 7.97 (d, J = 8.6 Hz, 2H), 7.69 (d, J = 8.6 Hz, 2H), 7.56 (dd, J = 9.5,
2.6 Hz, 1H), 7.47 (d, J = 2.5 Hz, 1H), 7.40 ~ 7.23 (m, 4H), 7.10 - 7.03 (m,
2H), 6.49 (d, J = 9.5 Hz, 1H), 467 — 4.54 (m, 1H), 3.91 (dd, J = 11.2, 3.9
Hz, 2H), 3.42 - 3.30 (m, 5H), 3.19 (dd, J = 14.0, 4.6 Hz, 1H), 3.04 (dd, J =
14.0, 9.7 Hz, 1H), 2.64 - 2.54 (m, 1H), 2.30 (s, 3H), 1.88 (s, 3H), 1.71 ~
1.52 (m, 4H); MS (ESD m/z 790[M+H]+.

A35

TH NMR (400 MHz, DMSO~-d6} 6 10.73 (s, 1H), 8.51 (dd, J = 7.9, 2.6 Hz,
1H), 7.76 (d, J = 8.6 Hz, 2H), 7.47 (d, J = 8.6 Hz, 2H), 7.27 - 7.19 (m,
3H), 7.11 (dd, J = 11.0, 6.3 Hz, 1H), 6.99 (d, J = 8.3 Hz, 2H), 457 ~ 4.50
(m, 1H), 3.35 - 3.22:(m, 3H), 3.17 - 3.10 {m, 1H), 3.06 (s, 3H), 3.03 -
2.94 (m, 1H), 2.24 (s, 3H), 1.82 (s, 3H), 0.88 (s, 9H); MS (ESD m/z
726[M+H]+.

6L



Tadnwua 1-8

Coeprnsme N2

Crpvkrypuas dopmyia

NMR/MS

A36

{
s P8 L
\a&i,e ]

I
o
£ oo © :
k"’i/@/l OH
}ﬁ/@ H F

1H NMR (400 MHz, DMSO-dB) & 10.87 (5, 1H), 9.57 (s, 1H), 858 (dd, J
=78 2.6Hz 1H), 854 (s, 1H), 786 (d, J =00 Hz, Z2H). 7.75 (d. J =83
Hz, 2HD. 7.36(d. J = 8.3 Hz 2H), 7.32 =~ 7.24 (m, 2H), 7.24 = 714 {m,
3H) 4.66 — 458 (m, 1H), 3.93 (s, 3H), 355 (s, 3H), 3.23 (dd, d = 14.1,
4.6 Hz, TH), 3.08 (dd, J = 14.0, 8.8 Hz, TH), 1.21 {5, 9H) MSESD m/z
7650 +H]+.

A37

N’(v:@[ )
\s-. r,‘

TH NMR (400 MHz, DMSO-d6) & 10.66 (s, 1H), 9.57 (s, 1H), 8.56 {dd, J
= 8.0, 2.6 Hz, 1H), 7.96 — 7.80 (m, 2H), 7.82 = 7.71 (m, 2H), 7.73 - 7.61
{m, 1H), 742 - 7.23 (m, 3H), 7.18 (dd, J = 11.2, 6.3 Hz, 1H), 7.13 - 7.00

{m, 2H), 4.71 - 4.58 (m, 1H), 3.27 (s, 3H), 3.20 (dd, J = 14.1, 4.6 Hz, 1H),

3.04 (dd, J = 141, 8.7 Hz 1H), 1.81 (s, 3H), 1.21 (s, 9H): MS (ESD mi/z
BaaM+H]+

A38

= Fi

1H NMR (400 MHz. DMS0-d6) & 10.90 (s, 1H), 8.99 (s, 1H), 8.70 (dd, J
= 8.2, 2.1 Hz, 1H), 857 (d, J = 5.0 Hz, 1H), 8.46 (d, J = 2.3 Hz, 1H), 8.01
- 7.82 (m, 4H), 7.73 = 7.64 (m, 2H), 7.40(d, J = 8.1 Hz, 1H}, 7.35 - 7.16
(m, 2H), 4.76 — 4.55 (m, 1H), 3.60 (s, 3H), 3.33 - 3.23 (m, 1H), 3.09 (dd
J=14.1, 10.1 Hz, 1H). 2.86 (s, 3H), 1.41 (s, BH): MS (ESD m/z

777 [M+HI+.

A39

1H NMR (400 MHz, DMSO~d6) & 10.90 (s, 1H}, 8.60 (dd, Jd = 8.0, 2.5 Hz,

1H), 7.95 (s, 2H), 7.68 (d. J = 8.7 Hz, 2H), 7.37 = 7.27 (m, 3H}, 7.23 (dd,
J= 101,63 Hz, 1H), 706 (d J = 83 Hz, 2H). 4.64 =453 {m, 1H},‘3.35
{5,3H), 319 (dd. J = 14,1, 4.6 Hz, 1HL 3.04.(dd, J = 141, 9.7 Hz, TH),
P87 (s, 3H 2.31 (s, 3H), 1.858 {s, 3H), 1.42 {s, 6H); MS (ESD m/z 753
{M+H)+,

A40

1H NMR (400 MHz, DMSO-d8) & 10.67 (s, 1H), 9.57 (s, 1H), 8.65 (dd,
J=8.1, 2.3 Hz, 1H), 8.43 (d. J=2.2 Hz, tH), 7.86 - 7.83 (m, 3H), .78 -
770 (m, 2H), 7.31 = 7.22 {m, 2H), 7.18 {dd, J=11.2, 6.3 Hz, 1H}, 471 -
4.56 (m, 3H), 3.79 (1, J=5.5 Hz, 2H), 3.26 (dd, J=14.2, 4.6 Hz, 2H}, 3.20
(s, 3H), 3.07 (dd, J=14.2, 10.0 Hz, 2H), 2.37 ~ 2.27 (m, 2H), 1.21 (s, 9H};
MS (ESD m/z 741 [M+H]+,

08



Tasnpuua 1-9

Cosnumenie NY

CrpyiryprHas qropsyna

NMR/ME

Adl

e
S )

vy T
>‘/i[% 4 F

3

OH

1H NMR (400 MHz, DMS0O-46) & 1088 (brs. THL 1044 - 1014 {m, THL
9.58 (s, TH), 8,58 (dd, J = 7.9, 2.6 Hz, 1H) 7.88 {d J = 8.9 Hz, 2H), .75
(dJ=89Hz 2H. 736 (d J= 8.4 Hz, 2H), 7.20 (dd 4= 10.2. 6.3 Hz,
TH), 218 0dd, J = 11.2, 6.3 He, 1H), 711 (d. J= 8.9 Hz, H), 4686 ~ 4.58
(my, 1H), 4.42 = 2.54 (r, 14H), 1.22 (s, 9H): MSESD m/z 753[M+HI

Ad2

TH NMR (400 MHz, DMS0=d6) § 10.60 (s, 1H), 9.50 (s, 1H), 9.50 (dd, J
= 7.8, 2.6 Hz, 1H), 7.92 ~ 7.73 {m. 2H}. 273 - 163 (i, 3H), 742~ 7.18
(m, QHS, 710 (dd, J= 112, 6.3 He, TH), 706~ 6.88 (m, 2H), 587 (d J =
T.O9Hz 1H)L. 482 - 452 {m, 1H), 323 (6, 3H: 312 (dd, J = 14.0, 4.8 Hz
1H), 297 (dd d = 14.0, 9.7 Hz, 1H), 1.15 (5. OH), MSESD m/z
GB4[MFH]+

A43

1H NMR (400 MHz, DMSO~dB) & 10.80 {s, 1H), 9.50 (s, TH}, 8,50 (dd, J
= 8.0, 2.6 Hz, 1H), 7.99 (g, 1H), 7.88 — 7.72 {m;, 2HD. 7.72 = .57 {m, 2H),
7.33 747 (m, 3H), .17 = 110 {m, TH), 7,10 = .03 (m, 2H), 4.61 -
4.52 (m, 1H3, 3.79 (s, 3H), 3.35 (s, 3H} 3:14 (dd, J = 14.0, 4.6 Hz, 1H),
2.88 {dd, J = 14,1, 9.8 Hz, 1H), 1.14 (s, 9H}: MS(ESD m/z 738[M+H]+

< Ad4

TH NMFP (400 MHz, DMSO-d6) & 10.67 (s, 1H), 9.57 (s, THL 8.65 (dd J
= 7.7, 2.2 Hz, 1H: 842 (d, J = 23 Hz, TH), .89 ~ 7.80 (m, 3H), 7.75 (d,
J =89 He 2HE 231 = 7.22 {n, 2H), 717 (dd, J = 112, 6.3 Hz, 1HL 4.68
- 460 o, TH), 4.22 - 4.32 (m, ZHD. 388 (¢, J= 5.6 Hz, 2H). 333 - 372
{m, 4MY 312 = 3.02 (m, THL 2,76 = 2.70 {m, 2H), 1.21 (s, OH): MS (ESD
wifz T4 M,

A4S

TH NMB (400 MHz, DMSO-d6) & 1066 (s, TH), 8.57 (s, 1H), 8.65 {dd,
J=8.0, 2.2 Hz, 1H). 8.47 (d J=2.3 Hz, 1H), 7.89 ~ 7,79 (in, 3H), 7.80 -
.70 (v, 2H), 7.29 = 7.21 (m, 28D, 118 (dd, J=11.2, 62 Hz, 1H), .73 (s,
1HY, 4.68 ~ 4.58 {m, 1H), 331 (s, 3H), 319 (dd, J=14.1, 4.6 Mz, 1H), 3086
{dd, J=14.1, 100 Hz, 1H), 2.31 (5, 3H), 1.22 (5, 9H: MSESm/ 2

898 M+H+.

18



Tasnuua 1-10

Cospunetme N2

Crppcypas dopMyna

NMR/MS

Adg

1H NMR (400 MHz, DMSO-d8) & 10.66 (s, 1H), 8.57 (s, 1H), 8.56 (dd,
J=1.9, 2.6 Hz, 1H), 7.91 = 7.81 {m, ZH), 7.78 = 7.70 (m, 2H), 7.37 - 7.24
{m, 3H}, 7.18 (dd, J=11.2, 6.3 Hz, 1H}, 7.11 - 7.03 (m, 2H), .71 (d, J=1.1
Hz, 1H), 4.61 = 4.56 (m, 1H), 3.31 (s, 3H), 3.19 (dd, J=14.1, 46 Hz, 1H),
3.04 (dd, J=14.0, 9.7 Hz, 1H), 2.29 (d, J=0.9 Hz, 3H), 1.21 (s, 8H); MS
(ESD m/z 698[M+H]+.

Ad7

1H NMR (400 MHz, DMSO-d8) & 10688 (s, 1H), 9.56 (s, TH), 8,80 (dd J
=78 38Hz THLB834(d J=24He, TH), 7.85(d J =80 Hz, 2H),. 7.74
(d J=89Hz 2H). 7.64 (dd. J= 8.2, 25 Hz 1H), 741 (d. J= 82 Hz,
1H), 7.38 = 7.31 {m, 1H), 7.19 (dd, J = 114, 6.3 Hz, 1H), 4.91 - 4.81 (m,
1H), 338 - 321 (m, BH), 2.69 - 2,59 (m, 2H), 2.28{(t d = 8.1 Hz, 2H),
1.84 - 1.71 (m, 2H), 1.89 - 1.53 (m, 2H), 1.21 (s, 9H; MS (ESD m/z
739 MEHT

A48

TH NMR (400 MHz, DMSO-d8) & 1056 (5. 1H), 9.56 (s, TH), 8.55 (dd J
= 77,26 Hz 1H), 789 = 7.80 {m, 2H), 7.80 = 7.70.(m, 2H), 7.36 = 7.24
{m, 3H) 718 (dd J = 11.2, 6.3 Hz, 1H)L 7.09 = 7:01 (m, 2H), 466 —4.54
(ry TH), 4.54 —4.42 (m, TH)L, 324 - 214 {m. TH), 3.08 = 288 (m, TH),
2.31 (s, 3H), 1.89 (d. J= 0.8 Hz, 3H). 1.42 (d, J = 6.6 Hz, 8H), 1.21 (s,
9H): MS (ESD m/z 740[M+HP

A49

1H NMR {400 MHz, DMSO-dB) 0 10.83{s, 1H). 8.56 (s, 1HL 8.57 (¢d, J
=78, 27Hz 1H, 829 (s 1H). 792 (d J= 81 Hz 1H)L 7.57 = 742 (m,
ZH), 737 - 727 (my 3HL 118 {dd, J = 112, 8.2 Hz TH), 7.07 (0 J = 83
Hz, 2H), 4.85 ~4.55 (m, TH.L 338 (s, 3H), 320 {dd. 4 = 140,48 Hz; 1H),
3.05 (dd, d= 141, 9.7 Hz, 1H), 2.31 (s, 3H), 1.80 (s 3H), 1.22 (s, 8H):
MS (ESD m/z 712[M+H}+.

A0

TH NMR (400 MHz, DMSO-d6) § 10.83 (s, 1H), 9.56 (s, 1H), 8.86 {dd, J
=81, 24 Hz, TH), 842 (d J=23 Hz 1H), 8.29 (s, 1H), 7.92 {(d. J= 8.1
Hez, 1H), 7.83 (dd, J = 8.1, 2.4 Hz, 1HD, 7.55 = 7.43 (m, 2H), 7.36 ~ 7.22
{m, 2H: 7218 {dd. Jd = 111, 8.3 Hz, TH)L 4.70 — 4.61 {m, TH), 3.36 (s, 3H)
376 {dd I = 141, 47 Hz, 1H), 3.07 (dd, U = 142,101 Hz, TH, 2.33 {5,
3H), 1.89 (s, 3H) 123 (s, 9H: MS (ESD m/z 713 [M+H+

8



Tatnuina 1-~11

Hz, 1H), 4.72 = 4.63 (m, 1H), 3.28 (s, 3H), 3.24 (d, J = 4.6 Hz, 1H), 3.07

Coegprerve N2 Crpysrypran Qopmyna . NMR/MS
, ,
%& 1H NMR (400 MHz, DMSO-d8) & 10.67 (s, 1H), 9.57 (s, 1H), 8.57 (dd, J
('Y “F 1=8.0, 2.6 Hz, 1H), 7.96 - 7.80 (m, 2H), 7.80 - 7.61 (m, 2H), 7.43 - 7.25
A5 Co LR (m, 3H), 7.18 (dd, J = 11.2, 6.3 Hz, 1H), 7.13 = 6.99 (m, 2H), 4.69 — 4.56
s N/@*; " (m, 1H), 4.30 (s, 2H), 3.37 (s, 3H), 3.19 (dd, J = 14.2, 4.7 Hz, H), 3.04
0 M@' bl ‘ (dd, J = 14.0, 9.7 Hz, TH), 2.39 (s, 3H), 1.21 (d, J = 2.4 Hz, 9H); MS (ESD
XlH m/z 128[M+H]+.
%' TH NMR (400 MHz, DMSO-d6) & 10.66 (s, 1H), 9.57 (s, TH), 8.64 (dd.
E J=8.1, 2.3 Hz, 1H), 8.41 (d, J=2.3 Hz, 1H), 7.88 ~ 7.79 (m, 3H), 7.78 -
i o I & 7.71 (m, 2H), 7.26 (dd, J=10.7, 7.0 Hz, 2H), 7.18 (dd, J=11.1, 6.2 Hz, 1H),
A52 Q0 W, OF 4.67 - 4.62 (m, TH), 3.30 (s, 3H), 3.25 (dd, J=14.2, 4.6 Hz, 1H), 3.06 (dd,
“sf;(@m H oo J=14.2, 10.0 Hz, 1H), 2.71 - 2.59 (m, 3H), 2.25 (t, J=5.9 Hz, 2H), 1.77 -
>ﬁ(i? i 1.72 (m, 2H), 1.63 = 1.59 (m, 2H), 1.21 (s, 9H); MS (ESD m/z
H 739[M+H]+,
i
%@ 1H NMR (400 MHz, DMSO-d6) § 10.66 (s, TH), 9.57 (s, 1H), 8.65 (dd, J
ek =8.0,2.2 Hz, 1H), 8.43 (d, J = 2.3 Hz, 1H), 7.88 ~ 7.81 (m, 3H), 7.79 (d,
A53 F s 0 J = 7.9 Hz, TH), 7.74 (d, J = 8.9 Hz, 2H), 7.30 ~ 7.22 (m, 2H), 7.17 (dd, J
% é;@ﬁH on = 11.2, 6.3 Hz, 1H), 5.76 (d, J = 7.9 Hz, 1H), 4.66 — 4.61 (m, 1H), 3.30 (s,
o ﬁSH f © 3H), 3.25 (dd, J = 14.1, 4.6 Hz, 1H), 3.10 - 3.02 (m, 1H), 1.21 (s, 9H); MS
>rlL N (ESD) m/z 685[M+H]+.
; ;
%ﬁj\ 1H NMR (400 MHz, DMSO-d6) & 10.68 (s, TH), 9.58 (s, 1H), 8.66 (dd, J
N h = 8.0, 2.3 Hz, TH), 8.43 (d, J = 2.3 Hz, 1H), 2.85 (m, 3H), 7.80 - 7.72 (m,
F oo o 2H), 7.70 (d, J = 1.4 Hz, 1H), 7.36 = 7.22 (m, 2H), 7.18 (dd, J = 11.2, 6.2
A54 a fﬂ;ﬁw&

{dd, J = 14.2, 10.1 Hz, 1H), 1.82 (s, 3H), 1.22 (s, 9H); MS (ESD) m/z
699[M+H]+.

€8



Tatnuna 1-12

Coegisienne NP Crpyrrypnss hopwyis NMER/NS
i
!
“ “g;:j 1H NMR{400 MHz, DMSO-d6): & 12.98 (s, TH), 10.71 (s, 1H), 10.09 (d,
XY |y=2.5 Hz, 1H), 8.66 (d, J=7.9 Hz, 1H), 8.43 (t, J=2£5 Hz, TH), 7.92 - 7.71
A55 i GN om0 lm, BH), 7.35 = 7.11 (m, 3H), 5.77 (dd, J=7.9, 2.4 Hz, 1H), 4.68 - 4.61 (m,
o 1H: 336 — 3.18 m, 4H) 3.07 (¢, J=12.2 Hz, 1H), 1.50 (s, 2H}, 1.37 -

1.27 (m, 2H): MS (ESD m/z 737[M+H]+.

N
A E '\(g
36 Q?Q‘ )@ﬁq H

1H NMR400 MHz, DMSO-d8): & 1298 (s, 1H), 10.71 (s, 1H), 10.08 (s,
1H), 8.65(dd, J=7.9, 2.2 Hz, TH). 842 (d J=2.2 Hz, 1H), 7.88 ~ .74 (m;
5H)Y 7.89 (d J=1.4 Hz, TH), 7220 = 7.23 (wi, 2H), 718 (dd. J=11.1, 8.3 Hz,
1HL 467~ 482 (m, 1H) 2.28 = 3.23 (m, 4H), 3.07 (dd, J=14.2, 10.1 Hz,
1H)L 154 — 145 {m) 2H), 1.36 = 1.27 (m, 2H): MS (ESU m/2z 751 [M+HI+

A57 i
\ o o3 ri;ﬁ
Fﬁwﬁ N

1H NMR400 MHz, DMSO~d6): 8 12.88 {s, TH)L 1071 (s, 1H), 8.85 (5,
1H), 866 (dd J=8.0, 23 Hy, THL 843 (d. J=2.3 Hz, 1H), 7.88 - 7.73 (my;
BHYL 731~ 722 (m, 2H), 218 (dd, =101, 8.2 Hz, THL 579 - 573 (m,
1H), 4.70 — 4.59 (m, 1H), 3.30 (s, 3H), 3.25 {dd, J=14.2, 4.7 Hz, 1H), 3.07
(dd, J=14.1, 10.1 Hz, TH), 1.49 (s, 6H); MS (BESD m/z 738[M+H]+.

‘ {
N
Nj‘?.?k
A58 i g
o @i "
' n

1H MMR(400 MHz, DMSO-d8): & 12.97 (s TH)L 1071 (5 TH), 9.85 (s,
1H), 8.65 (dd, J=8.0, 2.3 Hz, 1H), 842 (d, J=2.3 Hz, 1H), 188 ~ 7.75 (m,
5H), 768 (4, J=1.5 He, 1H), 2.37 - 7.23 (i, 28D, 718 (dd J=1101, 63 He,
1HY 467 - 4.62{m, TH: 3.28 ~ 3.23 {m, 4H), 307 (dd, J=14.2,10.0 Hz,

TH), 1.82 (d, J=1.2 Hz, 3H), 1.49 (s, 6H); MS (ESD m/z 753[M+H]+.

Q“FN;
oy
A59 i o
G N

1H NMR (400 MHz DMSO-d8) & 1085 (s, 1H), 10.31 (s, 1H), 8.59 {dd
J=7.9.2.1 Hz, 1HL 836 (d J =23 He 1H), 1.77 {dd J= 81, 2.3 Hz,
THL 7.74 - 753 (m. 5HL 7.37 - 6.98 (m. 3H)L. 5,70 (d J = 1.9 Hz, 1H),
4,70 ~ 445 (m, 1H, 324 (s, 1HD, 3.00 (dd, J = 14,1, 10,2 Hz, TH), 2.01
(s, 3H), 1.63 (s, 4H: MS ESD m/z 894[M+HIx

¥8



Taénuua 1-13
CoeguHeHie N9 CrpyrTypran fopuyna NMEBR/NS
4
Q",‘J;‘T?]\ 1H NMR (400 MHz, DMSO-d6) & 10.66 (s, 1H), 10.31 (s, 1H), 8.59 (dd,
] 5 J =80, 23 Hz, 1H), 836 (d, J=23Hz 1H), 7.77 (dd J = 8.2, 2.4 Hz,
AB0 1 A o 1H), 7.74 = 7.55 (m, 5H), 7.34 = 7.04 (m, 3H), 4.71 = 4.47 (m, 1H), 3.21
N o S oo (s, 3H). 3.17(d, d = 4.6 Hz, 1H), 3.00 (dd, J = 14.2, 10.1 Hz, 1H), 1.75 (s,
‘Ejim,@' Nl 3H), 1.63 (s, 4H); MS (ESD) m/z 708[M+H]+.
H
o N ,
T 1H NMR (400 MHz, DMSO-d6) 8 12.97 (s, 1H), 10.70 (s, 1H), 10.43 -
- & |10.16 (m, 1H), 8.65 (d, J = 7.6 Hz, 1H), 843 (s, 1H), 8.00 ~ 7.65 (m, 6H),
A1 A OH 7.43 = 7.11 (m, 3H), 5.76 (dd, J = 8.0, 2.0 Hz, 1H), 4.76 ~ 4.47 (m, 1H),
/@'fs?ﬁ A 3.34 - 3.20 (m, 4H), 3.15 - 2.99 (m, 1H), 2.31 = 2.13 (m, 1H), 1.70 -
/)f% o 1.32 (m, 4H), 1.03 ~ 0.58 (m, 6H); MS (ESD m/z 699[M+H].
oy
L N’g
AB2 1 o MS (ESD m/z 701 [M+H]+.
‘ Ot N
qi Q H g
HOY N
O
‘?.;}
i
AB3 i oF MS (ESD m/z 715[M+H]+.
o N WY
SR
W ﬁ
uﬁ,i: n | 1H NMR (400 MHz, DMSO-d6) & 10.66 (s, 1H), 10.27 (s, 1H), 8.65 (dd,
N wmj J =80, 2.3 Hz, 1H), 843 (d, J = 2.3 Hz, TH), 7.96 ~ 7.53 (m, 6H), 7.40 -
AB4 F O 17.04 (m, 3H), 5.76 {d, J = 7.9 Hz, 1H), 4.64 (ddd, J = 10.1, 8.0, 4.7 Hz,
' o) @ﬁﬁ o TH), 3.31 (s, 3H), 3.25 (dd, J = 14.2, 4.7 Hz, 1H), 3.07 (dd, J = 14.1, 10.0
Crvy © Hz, 1H), 2.90 - 2.64 (m, 1H), 1.98 - 1.42 (m, 8H); MS (ESD m/z
Qj‘;:g 697[M+H]+.
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Tasnuua 1~14

Coeppmanee N2

CrpyerypHas Gopmyna

NMR/MS

A8

I
GYN
’N NT'}\
) éﬁf I
. ]
Clalt H

< i’ e
I

1H NMR (400 MHz, DMSO-d6) § 10.66 (s, 1H), 10.27 {s, 1H). 8.65 (dd,
J=7.9,23 Hz, 1H), 8.42 (d, J = 2.3 Hz. 1H), 7.97 ~ 7.66 (m, 6H), 7.40 ~
B.97 (m, 3HJ, 4.79 = 452 {m, 1M}, 3.28 (s, 3H), 3.24 (d, J = 4.6 Hz TH),
3.18 ~2.99 (m, 1H), 2.80 - 2.71 {m, 1H), 1.96 = 1.40 (m, 11H): MS (ESD
m/z THHM+H]+,

ABSB

E L Rr
“mj*?
Q’“.p HoH
}jib“
N
H

MS (ESD m/z 753[M+H]+

AB7

i
B
%JTF
F
H
QﬁHijﬁh o
%N«@,SH 13
1 H

1H NMR (400 MHz, DMSO~d6) & 10.67 (s, 1H), 9.56 (s, 1H), 8.65 (dd, J
=8.1, 2.3 Hz, 1H), 857 (d. J= 1.1 Hz, 1H), 8.45 (d, J= 2.3 Hz, 1H), 7.95
~7.79 (m, 3H), 7.78 = 7.65 (m, 2H), 7.36 (d. J = 8.1 Hz, 1H), 7.25 (dd, J

=10.2, 8.3 Hz, 1H), 7.17 (dd, J = 111, 6.2 Hz, 1H), 4.65 (td. d = 9.1, 4.7

Hz, 1H)L 339 (s 3H). 3.27(dd, d = 14,148 Hz, 1H), 3.12 - 3.05 {m, 1H),
1.21 {5, 9H); MS (ESD) m/z 753[M+H]+.

ABB

1H NMR (400 MHz, DMSO-d6) & 10.89 (s, 1H), 10.73 (s, 1H), 8.70 ~
8.63 (m, 1H). 843 (d. J = 2.3 Hz, 1H}. 7.84 (dd, J = 8.2, 2.4 Hz. 1H), 7.84
=771 dm 41, 7.704d J = 13 He, TH). 7.30 ~ 7.24 (m, 2H), 118 (dd, J
=11.2, 6.3 Hz, 1H), 4.68 - 4.61 (m, 1H), 3.33 - 3.04 {m, 5H}, 182 (s,
3H), 1.29 (s, 9H); MS (ESD m/z 723[M+H]+.

AB9

1H NMR {400 MHz, DMSO~d6) § 10.68 (s, 1H), 9.56 (s, 1H}, 8.70 (dd, J
=7.9, 38 Hz, 1H), 8.37 (s, TH), 7.89 - 7.81 (m, 2H), 7.79 - 7.72 {m, 2H),
770 (d J = 1.3 Hz, 1H), 7.89 — 7.62 {m, TH), 7.47 - 7.38 (m, 1H), 7.34
{(dd, J = 10.3, 6.4 Hz, 1H), 7.19 (dd, J = 11.4, 6.3 Hz, 1H), 4.86 (td, J =
8.1, 4.9 Hz, 1H), 3.43 = 3.15 (m, 5H), 1.83 (d, J = 1.2 Hz, 3H), 1.21 (s,
9H); MS (ESD m/z 699[M+H]+.

98



Tabauna 1-15

CoenuHesine N9

CrpyxrypHas dhopMyna

NMR/MS

A70

i

O N
T

[ | N
e =3 ©
OH
Q.0 i
O ’
>HOLN' F
H

1H NMR (400 MHz, DMSO- d6) & 10.68 (s, 1H), 9.56 (s, 1H), 8.70 (dd, J
=7.8,3.7 Hz, 1H), 8.38 (s, 1H), 7.88 - 7.82 (m, 2H), 7.80 (d, J = 7.9 Hz,
H), 7.77 - 7.71 (m, 2H), 7.71 - 7.63 (m, 1H), 7.46 - 7.39 (m, 1H), 7.34
(dd, J = 104, 6.4 Hz, 1H), 7.19 (dd, J = 114, 6.2 Hz, 1H), 5.80 (d, J = 7.9
Hz, 1H), 4.86 (td, J = 8.2, 5.0 Hz, 1H), 341 - 3.13 (m, 5H), 1.21 (s, 9H);
MS (ESI) v z 685[M+H]+.

AT1

|
Oﬁ_,::k
(,NI N
iR (fj ’
N OH
\‘/EN H o r
H

1H NVIR (400 MHz, DMSO-d6) & 10,67 (s, 1H), 10.23 (s, 1H), 8.65 (dd,
J=79,23Hz, 1H), 842 (d, J =23 Hz, 1H), 7.84 (dd, J = 8.1, 24 Hz,
1H), 7.81 - 7.72 (m, 4H), 7.69 (d, J = 1.3 Hz, 1H), 7.31 - 7.21 (m, 2H),
747 (dd, J = 11.2, 6.3 Hz, 1H), 4.68 - 4.60 (m, 1H), 3.31 - 3.20 (m, 4H),
3.07 (dd, J = 14.1, 10.0 Hz, 1H), 262 - 2.53 (m, 1H), 1.82 (s, 3H), 1.09
(d, J = 6.8 Hz, 6H); MS (ESI) mV z 685[M+H]+.

AT72

1H NMR (400 MHz, DMSO-d6) 5 10.68 (s, 1H), 9.56 (s, 1H), 8.69 (dd, J
=7.8,36 Hz, 1H), 8.33 (d, J =24 Hz, 1H), 7.87 — 7.82 (m, 2H), 7.77 -
7.71 (m, 2H), 7.62 (dd, J = 8.2, 2.5 Hz, 1H), 7.40 (d, J = 8.2 Hz, 1H), 7.34
(dd, J = 10.3, 6.3 Hz, 1H), 7.19 (dd, J = 115, 6.3 Hz, 1H), 5.76 (s, 1H),
4.91 - 479 (m, 1H), 3.36 — 3.17 (m, 5H), 2.31 (s, 3H), 1.21 (s, OH); MS
(ESl) v z 699[M+H]+.

A73

1H NMR (400 MHz, DMSO-d6) & 11.16 (s, 1H), 10.80 (s, 1H), 8.68 (d, J
=84 Hz, 1H), 843 (d, J = 24 Hz, 1H), 7.84 (dd, J = 8.0, 2.3 Hz, 1H),
7.69 (d J = 1.3 Hz, 1H), 7.45 (d, J = 4.3 Hz, 1H), 7.39 - 7.15 (m, 3H),
6.79(d, J =4.3 Hz, 1H), 4.76 - 4.54 (m, 1H), 3.28 (s, 3H), 3.26 - 3.02
(m, 2H), 1.82 (d, J = 1.2 Hz, 3H), 1.21 (s, 9H); MS (ESI) nV z 705[M+H}+.

A74

Y\r)\
N N
|
F S O
oo . OH
g 8 ol
SR ]
o
ot
‘Y\nj\
N M
\l O

1H NMR(400 MHz, DMSO-dB): & 12.97 (s, 1H), 11.41 (d, J=2.7 Hz, 1H),
10.65 (s, 1H), 9.14 (s, 1H), 8.62 (dd, J=8.1, 2.2 Hz, 1H), 841 (d, J=2.3
Hz, 1H), 7.90 = 7.76 (m, 4H), 7.70 (d, J=1.5 Hz, 1H), 7.43 (dd, J=85, 1.7
Hz, 1H), 7.31 — 7.15 (m, 3H), 4.65 - 4,59 (m, 1H), 3.28 - 3.21 (m, 4H),
3.05 (dd, J=14.1, 10.0 Hz, 1H), 1.82 (d, J=1.2 Hz, 3H), 1.26 (s, 9H); MS
(ESN) m/ z 738[M+H]+.

L8



Tatnuua 1-16

CoenptHervie N Crpykryphas Gopmyna NMR/MS
: \
e
k (6]
A75 LR Né;{ MS (ESD m/z 687[M+H]+
Qwsfi,@’lﬂ &
QNL: Mo
; H
G.Yg»s TH NMR (400 MHz, DMSO~d6) & 12.01 (d, J = 3.2 Hz, 1H), 10.65 (s,
- Nm}\ 1H), 9.24 {s, 1H), 854 (dd, J = 7.9, 2.7 Hz, 1H), 8.41 (d, J = 2.3 Hz, TH),
A76 E o di{ © 1810~ 7.99 (m, 2H), 7.82 (dd. J = 8.2, 2.4 Hz, 1H), 7.69 (d, J = 1.2 Hz,
%0 Q’%‘g ) 1H), 7.42 - 7.28 (m, 2H), 7.30 - 7.13 (m, 3H), 4.67 - 4.57 (m, 1H), 3.28
M N — 3.17 (m, 4H), 3.09 - 3.00 (m, 1H), 1.82 (s, 3H), 1.24 (s, 9H); MS (ESI)
3 m/z Tas[M+H1+, :
ok 1H NMR (400 MHz, DMSO~d6) & 11.98 (d, J = 3.0 Hz, 1H), 10.64 (s,
YU [1H). 8.21 (s, 1H), 8.55 (dd, J = 8.0, 2.5 Hz, 1H), 8.41 (d, J = 2.3 Hz, TH),
et 8.05 (d, J = 3.0 Hz, 1H), 7.98 (d, J = 1.7 Hz, 1H), 7.82 (dd, J = 8.1, 2.3
AT7 # O Hz, 1H), 7.73 (d, J = 8.7 Hz, 1H), 7.69 (d, J = 1.3 Hz, 1H), 7.33 (dd, d =

8.7, 1.9 Hz, 1H), 7.29 ~ 7.14 (m, 3H), 4.68 - 4.56 (m, 1H), 3.30 - 3.18
(m. 4H), 3.05 (dd, J = 14.1, 9.9 Hz, TH), 1.81 (5, 3H), 1.23 (s, 9H); MS

(ESD m/z 738[M+H]+.
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89

ITpumep 4. Uzonponun-(2S)-2-[[4-(2,2-mumMeTHanponaHouIaMuHO Y eH I |-
cynbponmnamMuHo|-2,5-nudrop-o6enzon|amMmuno]-3-[4-(1-meTnn-2,4-nuokco-nupumo| 3,4-
d]mupumuann-3-mn)dernn jnponasoat (P1)

I

o\u
\

B pactBop Al (7,0 mr, 0.0095 mmonb) B uzonpomnwioBoM crimpre (1,0 M) goGassn
pactBop 1,4-nmokcana (1,0 M) W KOHIEHTpHpPOBaHHOW cepHOM KucioTel (0,005 mm) u
nepeMemnBan cMech npu 60°C B TedeHHe HOUM. PeaklMOHHBIH pacTBOp OXJaXJadu A0
KOMHATHOW TeMIlepaTypbl U yHapuBald NMPU NOHMUKEHHOM JaBJIEHHM, & OCTATOK IOJABEpraiu
obparnodaszoeoii HPLC, ucnone3zysst ODS B kauecTBe MmaTepuaja ajisi HAOUBKH, W OYHWIIAIN
TAKUM e CIIocO0OM, Kak U Ha CTaguu 1 B mpuMepe CHHTe3a 4, mojyyasl yKa3aHHOE B 3aroJIOBKeE
coenuHenue (4,9 mr, 66%).

Kaxnoe n3 coenunennii P2-P120, npuBeneHHbIX B Tadiuue 2, MOXXHO CHHTE3UPOBATH
TaKHUM e CIIOCOOOM, Kak U COeNMHEHHEe B puMepe 4, UCTIOJb3Ys MPOU3BOAHOE CYIb(hOHAMHIA,
BbIOpaHHOe n3 uncia Al-A77; 1 COOTBETCTBYIOIIUI CHHMPT (METAHOJ, 3TAHOJ, H-TIPOITHJIIOBBIH
CIHPT,  M3ONPONIJIOBBIH  CIHUPT,  H-OYTHJIOBBIA  CHHPT,  HU300YTHIJIOBBIH  CIIHPT,
LUKJIOTIPOTTMIIMETHIIOBBIN CITUPT, TeTparuipo-4-nupaHod, H-TIEHTUJIOBbIN CITUPT,
W30TICHTUJIOBBIN CIIUPT, 3-NMEHTHIIOBBIN CIUPT MITH UKJIOTEKCHIIOBBIN CITUPT).

IMpumep 5. Hzomponun-(2S)-2-[2,5-audrop-4-[ (4-nmusanamunodermn)cyappoHaMuao |-
6enzamuno|-3-[6-(3-merun-2,6-nuokcorerparugpornupuMuaus- 1 (2H)-wn)nupuans-3-

wi|nponanoar (P121)

|

e
xn O
O\)\

B pacreop P74 (25,1 wmr, 0,034 mmoip) B MeraHosie AO0ABISUIM KaTaJIUTHYECKOE
KoM4ecTBO 5% ponusi-yriepona u nposoauin peakuuto npu 60°C u 60 Oap. PactBopurens

yIapuBaJId TPU TOHIKEHHOM JaBJIGHWH, OCTaTOK mnozasepranu obparnodaszosoii HPLC,



90
ucnosiedysi ODS B kadecTBe Marepuana il HaOWMBKM, W JJIIOMPOBAIH CMECHIO BOIBI C
aneronutpmiom, couepxaieii 0,1% (00./00.) TpUPTOPYKCYCHON KUCIIOTHI, a LENEBYIO (HPAKIUIO

TUO(GUIM3HPOBAITH, TIOJy4asi YKa3aHHOE B 3arojioBke coenunenue (23,6 mr, 0,034 MMoIb).



Tasnuua 241

Coenunesne N2

Crpyrrypran Qopuysa

NMR/MS

P1

MS ESD m/fz TTHMH,

P2

=~z-

TH NMR (400 MHz, DMSO-d6) & 10.67 (s, TH), 9.57 (s, TH), 8.71 (dd, J =
7.3, 1.9 Hz, 1H), 7.86 (d. J = 8.0 Hz, 2H), 7.75 (d, d = 8.9 Hz, 2H), 7.356 -
7.24 (m, 3H), 7.19 (dd, J = 11.1, 6.3 Hz, 1H), 7.07 (d, J = 8.3 Hz, 2H), 4.95
=~ 4,82 (m, 1H), 4.82 - 4.51 (m, 1H), 3.36 (s, 3H), 3.16 = 3.00 (m, 2H), 2.31
(s, 3H), 1.89 (s, 3H), 1.21 (s, 9H), 1,18 (d, J= 6.3 Hz, 3H), 112 (d, J = 6.2
Hz, 3H); MS (ESD m/z 754[M+H]+.

P3

1H NMR (400 MHz, DMSO-d6) & 11.17 (s, 1H), 10.81 (s, 1H), 8.97 (s,
1H), 8.76 (dd, J = 7.5, 2.0 Hz, 1H), 8:55 (d, J = 5.0 Hz, 1H), 7.88 (dd, J =
4.9, 0.7 Hz, TH), 7.46 (d, J = 4.3 Hz, TH), 7.41 = 7.17 (m, 6H), 6.80 (d, J =
4.3 Hz, 1H), 4.86 = 4.83 (m, TH), 4,66 - 453 (m, 1H), 3.60 (5, 3H}, 3.20 -
3.05 (m, 2H), 1.21 (5, 9H), 1,19 (d J = 6.3 Hz, 3H), 1.13(d. J = SZH:
3H); MS (ESD m/z 783[M+H]+.

P4

TH NMR (400 MHz, DMSO~d6) § 11.17 (s, 1H), 10.80 (s, 1H), 8,74 (dd, J
= 1.5, 21 Hz, 1H), 7.46 (d, J = 4.3 Hz, 1H), 7.39 - 7.29 (m, 3H), 7.25 (dd,
d=11.2,63 Hz, 1H), 7.07 {d, J = 8.3 Hz, 2H), 6.80 (d. J = 4.3 Hz, 1H),

4.94 - 4.83 {m, 1H), 4.63 —4.50 (m, 1H), 3.36 (s, 3H), 3.20 - 3.02 (m, 2H),

2.31 (s, 3H), 1.89 (d, J = 0.9 Hz, 3H), 1.21 (s, 9H), 1.18 (d, J = 6.2 Hz, 3H},
1.12 {d, J = 6.2 Hz, 3H): MS (ESD m/z 760[M+H]+.

P5

1H NMR (400 MHz, DMSO-d6) § 11.03 (s, TH), 0.83 (s, TH), 8.78 (dd, J =
7.4, 2.0Hz 16, 7.92(d J= 1.7 Hz, 1HL 778 (d, J = 1.8 Hz, 1H), 7.38 ~
7.28 (. 3HY, 7.25 (dd, J = 11,0, 6.2 Hz, 1H, 7.08 (d, J = 8.3 Hz, 2H), 4.85
= 4.83 (m, 1H), 4.64 = 4.52 (m, TH), 3.36 (s, 3H), 3.19 = 3.01 (m, 2H), 2.31
(d 4 =09 Hz 31, .89 {d J =08 Hz, 3H), 118 (s 12H) 1113, Jd =62
Hz, 3H): MS (ESD m/z F80[M+H]+

16



Tabnuua 2-2

Coegiuenne NE

Crpyrrypran hophyns

NMR/MS

P6

1H NMR (400 MHz, DMSO~d6) © 1086 (s, 1H), 9.532 {s 1H, 8.98 (s 1H)
879(dd =75 1.9 Hs 1H, 856 (d J=49Hz TH), 782~ 7.86 {m,
THY 785 = 7.77 0m, 1H), 770 (dd, J = 8.8, 2.1 Hz 1H), 7.84 (dd. J = 8.5,

“12.1 He, 1H), 7.40 - 7.34 (m, 2H), 7.32 (dd, J = 10.2, 6.2 Hz, 1H), 7.28 -

7.18 (m, 3H), 4.96 - 4.86 (m, 1H), 4.865 ~ 4.55 (m, 1H), 3.60 (s, 3H), 3.20 —
3.04 (m, 2H), 1.25 ~ 117 (m, 12H), 1.14 (d, J = 6.3 Hz, 3H); MS (ESD m/z
795[M+H]+.

P7

TH NMR {400 MHz, DMSO-d8) & 1085 (s, TH)L 832 (s 1THL 878 (dd J =
15, 1.8 Hz, 1H), 7.86= 7,78 (m, THL, 7.70(dd, J =98.9, 2.1 Hz, TH), 7.64
{dd J =85 21 Hz 1HL 787 = 7.28 (m, 3H), 7.24 (dd, J = 10.8, 6.3 Hz,
TH)L 708 (d J= 83 Hz, 2HL 495 ~ 4.84 (m, 1H), 461 ~ 455 (m. 1H,
347 - 330 {m, 3H), 320301 (m, 2H), 2.31 (5, 3H)L, 1.80 {5 3H), 1.23
(s, OH), 118 0d. J= 6.2 Hz, 3H), 113 0d, J = 6.2 Hz, 3HL MS (ESD m/z
T72M+Hl+, '

P8

1H NMR (400 MHz, DMSO~d6) & 10.68 (s, 1H), 10.31 (s, 1H), 8.97 (s,
1H), 8.73 (dd, J = 7.4, 2.0 Hz, 1H), 855 (d, J=50Hz 1H), 7.92 - 7.85
(m, TH), 7.82 — 7.73 (m. 4H), 7.36 (d, J = 8.4 Hz, 2H), 7.28 (dd J = 10.2,
5.3 Hz, 1H), 7.25 - 7.15(m, 3H), 489 {(p, J = 6.2 Hz, 1H), 4.64 - 454 (m,
1H), 3.89 (dd, J = 10.8, 3.8 Hz, 2H), 3.60 (s, 3H), 3.39 -~ 3.29 {m, 2H), 3.19
~3.03 (m, 2H), 2.66 - 2.54 (m, 1H), 1.77 -~ 1.56 (m, 4H), 1.18 (d. Jd = 8.2
Hz, 3H), 1.13 (d. J = 6.2 Hz, 3H); MS (ESD m/z 805[M-+H]+.

PS

1H NMR (400 MHz, DMSO~d8) & 1088 (s, 1H), 10.30 (s, 1H), 8.71 (dd, J
= 7.5, 2.0 Hz, TH), 7.82 — 7.72 (m, 4H), 7.36 — 7.24 (m, 3H), 7.18 (dd. J =
11.1, 6.3 Hz, 1H), 707 (d J= 8.3 Hz, 2H), 4.93 - 4.84 (m, 1H), 4.61 -
4.50 (m, 1H), 3.95 - 3.84 {m, 2H), 3.38 - 3.28 {m, 5H), 3.16 = 3.01 (m,
2H), 2.685 - 256 (m, 1H), 2.31 (s, 3H), 1.89 (s, 3H), 1.76 = 1.57 (m, 4H),
1.18 (d, J = 6.2 Hz, 3H), 1.12 {d, J = 6.2 Hz, 3H); MS (ESD m/z

782[M+H]+.

P10

1H NMR (400 MHz, DMSO-d6) & 10.70 (s, 1H), 10.28 (s, 1H), 8.71 (dd, J
= 7.4, 2.1 Hz, TH), 7.85 — 7.74 (m. 4H), 7.35 = 7.26 (m, 3H), 7.20 (dd, 4 =
11.1, 8.3 Hz, 1H), 707 {d, J = 8.3 Hz, 2H), 4.97 ~ 4.80 (m. 1H), 4.61 ~
4.51 (m, 1H), 3.36 (s,<3H), 3.17 - 3.00 (m, 2H), 2.31 (s. 3H), 228 -~ 2.19
{m, 1H), 1.89 (s, 3H), 1.64 ~ 1.37 (m, 4H), 1.18 (d, J = 6.2 Hz, 3H), 1.12 (4,
J'= 6.2 Hz, 3H), 0.83 (t, d = 7.4 Hz, 6H); MS (ESD m/z 768[M+H]+.

6



Tatnuua 2-3

4.82 (m, 1H), 4.60 — 4.50 (m, 1H), 3.55 ~ 3.49 {m, 2H), 3.36 (s, 3H), 3.17 -
3.00 (m, 2H), 2.31 (s, 3H), 1.89 (s, 3H), 1.21 ~ 1.05 (m, 12H); MS (ESD

Coepmrenue N Crpykrypran dopHyna NMR/MS
j
W
Y
Eon @
P11 %0 D\r MS (ESD m/z 798[M+H]+.
& QS . H O
{ffL& R
P H
: i
C%fw 1H NMR (400 MHz, DMSO-d6) & 10.67 (s, 1H), 9.60 {s, 1H), 8.97 (s, TH),
@ # 1874 (d J.= 7.4 Hz, TH), 8.55 (d, J = 4.9 Hz, 1H), 7.89.(d. J = 5.0 Hz, 1H),
P12 F » 0 7.83 (d, J = 8.9 Hz, 2H), 7.75 (d, J = 8.0 Hz, 2H), 7.36 (d, J = 8.4 Hz, 2H).
%\5:,9 r QC‘T’ 7.28 (dd. J = 10.2, 6.3 Hz, 1H), 7.25 = 7.16 (m, 3H), 4.93 — 4.86 (m, 1H),
ﬂ N ‘ 462 = 4.55 (m, 1H). 3.60 (s, 3H), 3.55 ~ 3.37 (m, 2H). 3.18 - 3.04 (m, 2H),
H N F 118 (d, d = 6.3 Hz, 3H), 1.16 = 1.07 {m, 9H): MS (ESD) m/z 793[M+H]+.
is
X
P13 e @ QY MS (ESD m/z 755[M+H]+.
: o I <. # o0
#?ﬁ K F
H
i
%;j( 1H NMR (400 MHz, DMSO-d6) & 10.72 (s, 1H), 10.10 (s, 1H), 8.72 {dd, J
@\ ’ = 7.6, 2.0 Hz, 1H), 7.84 ~ 7.75 (m, 4H), 7.34 — 7.25 (m, 3H), 7.19(dd, J =
P14 F o ¢ Q 11.1, 6.3 Hz, 1H), 7.07 (d, J = 8.3 Hz, 2H), 4.94 - 4.84 (m, 1H), 460 -
24 ﬁj& i OT 4.53 (m. 1H), 3.36 (s, 3H), 3.17 = 2.89 (m, 2H), 2.31 (s, 3H), 1.89 (s, 3H),
g F r@ﬁ; @ 1.54 ~ 1.45 (m, 2H), 1.35 - 1.28 (m. 2H), 1.18 (d. J = 6.2 Hz, 3H), 1.12 (d,
¢ N F J = 6.2 Hz, 3H): MS (ESI) m/z 806[M+H]+.
i
Qii 1H NMR (400 MHz, DMSO-d8) & 10.87 (s, TH), 9.60 (s, 1H), 8.72 (d, J =
‘ 7.3 Hz, 1H), 7.83(d, J =88 Hz, 2H), 7.75(d. = 8.4 Hz, 2H), .34 - 7.23
P15 F o @ {m, 3H), .19 (dd, J = 11.0, 6.2 Hz, 1H), 7.07.(d, J = 7.9 Hz, 2H), 4.94 -
kY f;{jﬁﬁf‘f :\‘(/

wi/z THOIMH]+,

€6



Tatnuya 2-4

CosnpHenue NP Crpyicrypras dopsyna NMR,f ME
%Eé . |1H NMR (400 MHz, DMSO-d6) & 10.72 (s, 1H), 10.10 (s, 1H), 8.97 (s,
w A g |1H), 8.74 (dd, J = 7.4, 2.0 Hz, 1H), 855 (d, J = 5.0 Hz, 1H), 7.89 (dd, J =
5.0, 0.7 Hz, TH), 7.83 - 7.75 (m, 4H), 7.39 - 7.33 (m, 2H), 7.29 (dd, J =
P16 o0 10.2, 6.3 Hz, 1H), 7.25 ~ 7.16 (m, 3H), 4.95 ~ 4.84 (m, TH), 4.64 - 4.55
s (m, 1H), 3.60 (s, 3H), 3.17 - 3.04 (m, 2H), 1.53 - 1.44 (m, 2H), 1.34 - 1.28
>‘2<CL ﬁ (m, 2H), 1.18 (d, J = 6.2 Hz, 3H), 1.12 {4, J = 6.2 Hz, 3H) MS (ESD) m/z
829[M+H]+.
; %k 1H NMR (400 MHz, DMSO-d6) & 10.83 (s, 1H), 10.36 (s, 1H), 8.76 (dd. J
\'I =7.7,1.9 Hz, 1H), 8.67 (dd, J = 2.6, 0.8 Hz, 1H), 8.24 (dd, J = 8.9, 0.8 Hz.
_— (Y 1H), 8.16 {dd, J = 9.0, 2.5 Hz, 1H), 7.37 ~ 7.20 (m, 4H), 7.07 (d, J = 8.3
P17 0,0 AL A0 Hz, 2H), 4.97 ~ 4.82 (m, 1H), 4.64 - 4.51 (m, 1H), 3.36 (s, 3H), 3.13 (dd, J
) TNETY = 14.0, 6.0 Hz, 1H), 3.06 {dd, J = 14.0, 8.1 Hz, TH). 2.34 ~ 227 (m, 3H),
ﬁi“@ F 1.89 (d, J = 0.9 Hz, 3H), 1.23 (5, 9H), 1.18 (d, J = 6.2 Hz, 3H), 1.13(d, J =
H 6.2 Hz, 3H); MS (ESD) m/z 755[M+H]+.
¥
: 1 . / : 4
P158 %s’:‘fﬁa; Sc\r MS (ESD m/z 778[M+H]
M
i
0
19 2 ° MS (ESD m/z 782[M+H]
: & I,
E %{F v x u\r; , miz
S¥eap
e |
i
C%:‘ﬂi {H NMR (400 MHz, DMSO-d6) & 10.68 (s, TH), 9.57 (s, 1H), 8.79 (dd, J =
e 7.6, 1.7 Hz, 1H), 8.41 (d, J = 2.3 Hz. TH), 7.90 ~ 7.82 (m, 3H), .78 ~ 7.72
P20 ) Foo ¢ © (m, 2H), 7.31 ~ 7.23 (m, 2H), 7.18 (dd, J = 11.1, 6.3 Hz, 1H), 4.95 - 4.85
| %aqgﬁ'):j/“z; oy (m, 1H), 4.67 - 4.58 (m, 1H), 3.36 (s, 3H), 3.19 (dd, J = 14.1, 5.9 Hz, TH),
o @ Y 3.09 (dd. J = 14.1, 9.4 Hz, 1H), 2.32 (s, 3H), 1.88 (s, 3H), 1.22 (s, 9H), 1.18
>r“§f; ‘ (d, J = 6.2 Hz, 3H). 1.13 (d, J = 6.2 Hz, 3H): MS (ESD m/z 755[M+H]}+.

v6



Tadénuna 2-5

Coepptizane 12

Crpyirypas Dopsyng

NMR/MS

P21

G‘zgri‘ WH
:f !\N;@/
\.\ fg’\ﬁi fg\(

1H NMR (400 MHz, DMSO-d6) & 10.89 (s, 1H). 9.55 (s, 1H), 8.00 (s, 1H),
8.80 (dd. d = 7.7, 1.8 Hz, 1H}, 857 {d, J =560 Hz, 1H), 847 (d J=2.2 Hz,
1H), 7.97 ~ 7.87 (m, 2H), 7.82 = 7.68 (m, 4H), 7.41 (d. J = 8.1 Hz, 1H),
7.39 - 7.31 (m, 4H), 7.30 — 7.23 (m, 2H), 7.18 (dd, J = 11.1, 6.3 Hz, 1H),
4.87 ~ 4.85 (m, TH), 4.70 - 4.61 {m, 1H). 3.60 (s, 3H), 3.22 (dd, J = 14.0,
6.0 Hz, 1H), 3.12 (dd, J = 14.0, 9.4 Hz, 1H), 1.49 - 1.41 (m, 2H), 1.18 (d. J
= 8.2 Hz, 3H), 1.16 = 1.09 (m, 5H); MS (ESD m/z 738[M+H]+.

P22

1H NMR (400 MHz, DMSO-d6} & 10.67 (s, 1H), 9.55 (s, 1H}, 8.70 (dd, J =
7.5, 2.1 Hz, 1H), 7.80 - 7.69 (m, 4H), 7.43 = 7.23 (m, 8H), 7.17 (dd, J =
11.1, 6.3 Hz, 2H), 7.07(d, J = B3 Hz, TH) 4.96 ~ 482 (m, 1H), 4.83 -
4.50 (m, 1H), 3.36 (s, 3H), 3.18 - 2.99 (m, 2H), 2.31 (s, 3H), 1.89 (s, 3H),
1.49 = 1.40 {m, 2H), 1.18 (d, J = 6.3 Hz, 3H), 1.16 ~ 1.08 {m, 5H); MS
(ESD m/z 814[M+H]*.

P23

e a
%,?/@/n% O\]/
5% H O
5 T
o
*i
{‘%f{{ 5
B it
E oo lx &
AP e
(‘f:\‘rg H o
B

1H NMR (400 MHz, DMSO-d6) & 10.87 (s, 1H), 8.81 (s, 1H), 8.99 (s, TH),
8.94 (d J=24Hz 1H), 883 (dd, J = 7.6, 1.8 Hz, TH), 857 (d, J = 5.0 Hz,
1H), 8.47 (d, J = 23 Hz, 1H), 8.35(dd, J=8.7, 2.4 Hz, 1H), 7.98 (d, J =

8.7 Hz, 1H), 7.96 ~ 7.87 (m, ZH), 741 (d J= 8.1 Hz, 1H), 7.34 = 7.24 (m,
2H), 4.98 ~ 4.86 (m, 1H), 4.72 — 4.61 {m, 1H), 3.60 (s, 3H), 3.23 (dd, J =

14.0, 6.0 Hz, 1H), 3.13 (dd, J = 14.0, 9.4 Hz, 1H), 1.23 (s, 8H), 1.189.(d, J =
6.2 Hz, 3H), 1.14 (d, d = 6.2 Hz, 3H); MS (ESI) m/z 779[M+H]+

P24

1H NMR (400 MHz, DMSO~d6) § 10.86 (s, 1H), 8.81 (s, 1H), 894 (d. J =
2.5 Hz, 1H), 881 (dd, J = 7.7, 1.8 Hz, 1H), 8.42 (d, J = 2.3 Hz, 1H), 8.35
{dd, J = 8.7, 2.5 Hz, 1H), 7.98 (d J = 8.7 Hz, 1H), 7.85 {dd, J = 8.1, 24 Hz,

1H), 7.35 ~ 7.19 (m, 3H), 4.98 — 4.85 (m, 1H), 4.70 - 4.57 (m, TH), 3:36 (5,

3H), 3.20 (dd. J = 14.1, 5.8 Hz, 1H), 3.10 (dd, J = 14.1, 9.4 Hz, 1H), 2.32
(5, 3H), 1.89 (d, J = 0.9 Hz, 3H), 1.24 (s, 8H), 1.18 {d. J = 6.2 Hz, 3H), 1.13
{d, J = 6.2 Hz, 3H); MS (ESI) m/z 756[M+H]+,

P25

TH NMR (400 MHz, DMS0-d6) & 1068 (s, 1H), 9.58 (s, 1H), 8.72 (d. J =
TEHz, 1H)L 788 (d, J=9.0 Hz, 2H), 776 (d, = 89 Hz, 2H) 7.35~ 7.28
{r, 3HD, 219 0dd, J = 11,1, 63 He 1HY, 7.0114d, J = 8.3 Hz, 2H), 483 -
4.85 (m, TH), 4.60 — 453 (m, TH), 4.30 ~ 4.26 (m, 2HL 388 (£ J= 55 Hz,
2HD, 3.30 (s, 3H), 3.18 - 3.03 (m, 2H), 2.76 = 2.68 {m, 2H), 1.22 (s, 9H),
1.18 (d, J = 6.3 Hz, 3H), 1.12 (d, J = 6.2 Hz, 3H); MS (ESD m/z
782IM+H]*,

6



Taénuua

2~6G

Coprvienns 12

Crpykrypras dopryna

NMR/MS

P26

1H NMR (400 MHz, DMSO~-d6) & 10.81 (s, 1H), 8.74 (dd, J = 7.5, 2.1 Hz,
TH), 7.84 (d, J = 8.6 Hz, 2H), 7.54 (d, J = 8.6 Hz, ZH), 7.36 ~ 7.25 (m, 3H),
7.19 {dd, J = 10.9, 6.2 Hz, TH), 7.07 (d, J = 8.3 Hz, 2H), 4.94 - 4.86 (m,
1H), 4.61 - 4.52 (m, TH), 3.36 (s, 3H). 3.18 ~ 3.04 (m, 5H), 2.31 (s, 3H),
1.90 (s, 3H), 1.19 (d;J = 6.2 Hz, 3H), 1.13(d, J = 6.2 Hz, 3H), 0.96 (s, 9H}
MS (ESD m/z 768[M+H]+.

p27

TH NMR (400 MHz, DMSO~d8) & 10.92 (s, 1H), 8.99 (s 1H) B84 (dd, J =
7.6, 1.7 Hz, 1H), 8.87 (d, J = 8.0 Hz, 1H), 8:46 (d, J = 2.3 Hz, 1H), 8.01 ~
187 {m, 4H), 7.73 ~ 7.84 (m, ZH)L 741 (d, d = 8.0 He, 1H), 7.32 ~ 7.20 (m,
2H), .00 = 482 {m, 1H), 4.72 ~ 4.6 1 {m, 1H), 3.22 (dd, J = 14.0, 5.9 Hz,
1HY, 3.12 (dd, J = 14.0, 9.4 Hz, 1H), 2.87 (s, 3H), 1.41 (s, 6H), 1.18 (d, J =
6.2 Hz, 3H), 1.13 (d, J = 6.2 Hz, 3H); MS (ESI) m/z 819[M+H]+

P28

1H NMR (400 MHz, DMSO-d6) & 10.91 (s, 1H), 8.75 (dd, J = 7.5, 1.9 Hz,
1H), 8.03 - 7.87 (m, 2H), 7.75 — 7.62 (m, 2H), 7.35 — 7.27 (m, 3H), 7.24
(dd, J = 10,8, 6.2 Hz, 1H), 211 = 6.99 {m, 2H), 4.98 ~ 4.80 (m, 1H), 4.51 -
4.51 (m, 1H), 3.36 (s, 3H), 3.18 — 2.98 (m, 2H), 2.87 (s, 3H), 2.31 (s, 3H),
1.89 (8, 3H), 1,42 (s, 6H), 1.18{d, J = 6.2 Hz 3H), 1.12(d J= 6.2 Hz, 3H);
MS (ESD m/z 785[M+H]+.

- P29

MS (ESD m/z 740[M+H]+.

P30

1H NMR (400 MHz, DMSO~d6) 8 10.68 (brs, 1H), 10.36 - 1012 (m, TH,
58 (s, 1HLE 13 W J=T74Ho 1HL 788 (d J =90 Hz, 2H), 776 (d. J=
9.0 Mz, 2H), 735 (d J = 8.4 Hz, 2H), 7.32 ~ 726 (m, 1H), 718 (dd. J =
190, 83 He, 1HL 712 (d o = 8.4 Hz, 2H), 4.93 — 4.84 (m, 1H), 481 ~
4.54 {m, 1HL 441 - 2.54 (m, 14H), 1.22 (s, 9H) 118 (d, J=6.3 Hz, 3H),
112 {d, 3 = 6.2 Hz, 3H); MS ESD m/z 795[M+H]+

96
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Cospnetne N2 Croyerypsas dopuyna N M ;{/ M S

P31 o o AL MS (ESD m/z 783[M+H]+.

! 1H NMR (400 MHz, DMSO~d6) & 1068 (5, 1HL 9.57 (s, 1H), 878 (dd. J =

S b
»\g?:z L o 7.0 1B Hz 1H), 842 (d J= 2.2 Mz, 1H), .92 - 7.81 (m, 3H), 1.75(d d =
£ oo L o 8.9 Hz, ZH), 7.32 — 7.22 (m, 2H), 7.18 (dd, J = 11.1, 6.3 Hz, 1H), 4.94 -
P32 QL qr, 4.85 (m, TH), 4.67 — 4.59 (m, T1H), 4.34 - 4.22 (m, 2H), 3.88 (1, J = 5.5 Hz,
S oo ZHYL 3.30 (s 3H), 323 - 314 (m, TH), 314 ~-3.08 (m, 1H), 278 - 2.69 (m,
>(ﬁ§ 5 OF 2H), 1.22 (s, 8H)L 117 (d, J = 8.2 Hz, 3H), 1.12 (d J = 8.2 Hz, 3H); M5
H HESH m/z 783[M+Hx ‘

S
P33 QL0 /@A s\r MS (ESD m/z 741[M+H]+.

i
FV s o
. P34 %0 @k&‘ CT’ MS (ESD m/z T26[M+H]+.
% ; H

~ir
ooy o ) ]
P35 QP N’('?F MS (ESD m/z 740[M+H]s.

L6




Taénupa 2-8

CoegmHEsmre N2 CrpyirypHan dopuyna NMQ/MS
@w; 1H NMR (400 MHz, DMSO~dB) & 1059 (5. TH), 957 (5 1H), 880 (dd. J =
i K;(] 7.5, 3.2 Hz, 1H), 8.33 (d, J = 2.1 Hz, 1H), 7.85 (d, J = 8.0 Hz, 2H), 7.75 (4,
P A J=8.9 Hz, 2H), 7.63 (dd. J = 8.2, 2.5 Hz, TH), 7.41 (d J = 8.2 Hz, 1H),
P36 QP ) cgl/ 7.34 (dd, J = 10.3, 6.3 Hz, 1H), 7.20 (dd, J = 11.3, 6.3 Hz, 1H), 4.92 - 4.81
o Sy H o {m, 2H), 3.32 (s, 3H), 3.29 - 3.24 (m, 2H), 2.67 - 2.61 (m, 2H), 2.31 - 2.25
%;RQ HoOE {m, 2H), 1.80 = 1.70{m, 2H), 1.65 = 1.57 (m, 2H), 1.21 {s, 9H), 115 {d, J =
H 6.2 Hz, 3H), 1.10 (d, J = 6.2 Hz, 3H): MS (ESD m/z 781[M+H]+
H
. %\:}i 1H NMR (400 MHz, DMSO-dB) & 1088 (s, 1H), 957 (s, TH), 879 {dd, J =
SNy 7.6, 1.9 Hz, 1H), 8.41 (s, 1H), 7.89 - 7.82 (m, 3H), 7.80 - 7.64 (m, 2H),
P37 F oo = © 7.32 = 7.22 (m, 2H), 7.18 (dd, J = 11.1, 6.3 Hz, TH), 4.80 - 4.58 (m, 2H),
%ﬁ@ﬂy G“\O 3.36 (s, 3H), 3.21 (dd, J = 14.1, 5.6 Hz, 1H), 3.09 (dd, J = 14.1, 9.6 Hz,
Xﬁ @ e - 1H), 2.32 (s, 3H), 1.89 (s, 3H), 1.81 = 1.52 (m, 4H), 1.52 - 1.24 (m, 6H),
H 1.21 (s, 9H): MS (ESU m/z 795[M+H]+.
~ ‘ ;
O s 1H NMR (400 MHz, DMSO-d6) & 10.66 (s, TH), 9.57 (s, 1H), 8.76 - B.65
N {m, 1H), 7.89 — 7.81 {m, 2H), 7.80 — 7.70 {m, 2H), 7.34 - 7.23 (m, 3H),
P38 , F ? o 7.18 (dd, J = 11.1, 6.3 Hz, 1H), 7.10 = 7.02 (m, 2H), 4.95 - 4.85 (m, 1H),
‘%iwfg e 4.62 - 4.44 (m, 2H), 3.19 - 2.99 (m, 2H), 2.31 (s, 3H), 1.89 (d, J = 0.9 Hz,
o ,USQ ¥ B8 HYL 142 (4, d = 6.7 Hz, BH), 1.21 (5, 9H), 1.19(d. J = 6.2 Hz, 3H), 1.14 (4,
>r“‘;§ J= 6.2 Hz, 3H); MS (ESD m/z 782[M+H]+.
i
By Nt y
?%;Igg 1H NMR (400 MHz, DMSO-d6) & 10.68 (s, 1H), 9.58 (s, 1H), 8.72 (dd. J =
. & 1.5, 2.0 Hz, 1H), 8.07 (s, 1H), 7.86 (d, J = 8.9 Hz, 2H}, 7.76 (d, 4 = 8.9 Hz,
. P39 o : OY ©|2H), 7.38 = 7.25 (m, 3H), .25~ 711 (m, 3H), 4.94 ~ 4.85 (m, 1H), 4.62 -
o ‘s; @ Moo 4.55 (m, 1H), 3.86 (s, 3H), 3.68 — 3.02 (m, 5H), 1.28 —~ 1.17 (m, 12H), 1.14
%5“@ H OE {d, J = 6.2 Hz, 3H); MS (ESD m/z 780[M+H]+.
H
L&:\j@ 1H NMR (400 MHz, DMSO~-d6) & 10.88 (s, 1H), 9.57 (s, 1H), 878 (d, J =
(YMNC (8.7 Hz 1H), 843 (d, J = 2.3 He, TH), 7.92 - 7.81 (m, 3H), 7.76 (d, J = 8.9
P40 Foa # © Hz, 2H), 7.32 — 7.22 (m, 2H), 7.18 (dd, J = 11.1, 6.3 Hz, 1H), 4,73 — 4.62

{m, 2H), 4.28 (s, 2H), 3.88 (t, J = 5.6 Hz, 2H), 2.30 (5, 3H), 3.21 (dd, 4 =
140,56 Hz, 1H), 310 {dd. J= 14,1, 9.8 Hz, 1H, 277~ 270 {m, 2H), 1.789
= 114 {m, 18H): MS (ESD m/z 823.[M+H]+

86
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Cospukenne NS

Crpyerypras dopyns

NMR/MS

P41

§
M
Qﬁ,l

MS (ESD m/z 823[M+H]+.

P4z

MS (ESD m/z 781[M+H]+.

P43

TH NMR (400 MHz, DMSO~d8) & 10.84 (s, 1H, 956 (s 1H), 8.72 (dd. J =
7.5, 2.1 Hz, 1H), 833 - 8.27 (m, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.55 - 7.43
(v, 2H), 7.35 — .26 {m, 3H), 718 (dd J = 110, 6.3 Hz THL 707 (d, =
8.3 Hz, 2H), 4.94 - 4.83 (m, 1H), 4.61 = 451 (m, 1H}, 3.36 (s, 3H), 3.17 ~
3.00 (m, 2H), 2.31 (s, 3H), 1.89 (s, 3H), 1.22 (s, 9H), 1.18 (d, J = 6.2 Hz,
3H), 112 (d, J = 6.2 Hz, 3H); MS (ESD m/z 754[M+H]+

- P44

1H NMR (400 MHz, DMSOD~d8) & 1084 (s, TH)L. 956 (s 1HL 880 (d 4 =
72 Hz, 1H), 841 0d, =23 Hz, 1H}, 830 (s, TH), 7.91 {d, J = 8.0 Hz, TH),
7.84 (dd, d = 8.0, 2.4 Hz, 1H, 7558~ 745 (m, 2H), 730 ~ 728 {m, 2H)
718 (dd J = 110, 6.3 Hz, 1H), 4.93 =~ 4.86 (m, 1H), 4.66 < 4.58 (m, 1H),
4:36 (s, 3H). 3.24 ~ 3.05 (m, 2H), 232 (s, 3H), 1,88 (s, 3H), 1.22 (s, 9H)
118 (d J=6.2 Hz. 3H), 113 (d, J = 6.2 Hz, 3H: MS (ESII m/z
155[M+H+

P43

1H NMR (400 MHz, DMSO-d8) 8§ 1070 (s, TH), 858 (s, 1H), 8.00 (s, 1H),
884 (dd J=78 1.8 H 1H, 888 (d J=5.0Hz1H), 847 J=23 Hz,
THEL 7.94 - 7.82 {m, 4H), 7.760d, J = 8.8 Hz, 2H), 741 (d. J = 8.1 Hz, 1H),
728 (dd, J =102, 6.9 Hz, 1HL 7.20 (dd J=11.2, 63 He, 1H), 478~ 4.72
{m, 1H}, 3.87 (s, 3H), 381 (s, 3H), 332 —~ 3.24 (m, TH), 312 (dd, J = 14,1,
19.1 He, TH) 1.22 (s, 9H) MS (ESD m/2 750[M+H]+

66
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Crpyirypuan dapvyna

NMR/MS

M‘} g
2l

{H NMR {400 MHz, DMSO-d6) & 10.69 (s, 1H), 9.58 (s, 1H), 8.82 (dd, J =
78, 1.0 Hz 1H)L 842 (d J= 2.3 He, tH, 782 = 7.8V {m, 3H), 176 (d. J =
8.9 Hz, 2H), 7.33 - 223 (i, 2H), 709 (dd, J = 11.1,8.3 Hz, 1H), 4.75 -
4.68 (m, TH), 3.66 (s, 3H), 3.36 (s, 3H), 324 (dd, =141, 5.1 Hz, 1H),
3.14 - 3.05 (m, 1H), 2.33 (s, 3H), 1.89 (s, 3H), 1.22 (s, §H); MS (ESD m/z
T2 1M H+

THNMR (400 MHz, DMSO-d6; & 1069 (s TH), 858 (s 1HL 882 (d d=
7.7 Hz, THL 842 (s, 1H), 7.92 = 7.81 (m, 3H)L .76 (& J = 88 Hz, 2H),
755 - 723 (m, 2H)L, 718 (dd, J= 111, B.2 Hz, TH), 4.72 ~ 4.64 {m, TH)
411 (g J=7.1 Hz, 2H), 3.36 {5, 3H). 3.22 {dd. J = 140, 5.6 Hz, 1H), 3.14
~ 308 (m, 1HY 2.33 (s 3H), 1.89 (s 3H), 122 (s, OH), 118 (£ =71 He,
3H): MS (ESD m/z 141 [MAH]+

HOF
i
N
*»3~ i/ '(fj
Sy
Hop

FH NMR {400 MHz, DMSO~d6) 6 1070 (s, 1H) 858 (s 1H), 886 {dd. J =
7.3, 1.7 He, 1H), 843 {d J =28 He, 1H), .91 - 7.82 (m, 3H), 7.76{d J =
9.0 Hz, 2H), 7.32 - 7.24 {m, 2H), 7.20 (dd. J= 11.1, 6.3 Hz, 1H), 454 -
4,86 (m, TH), 4.71 ~ 4.84 {m, 1H), 380 =327 (m, 7H), 323 (dd. J. = 14.1,
5.7 Hz, 1H), 3.16 - 3.08 (m, 1H), 2.33 (5, 3H), 1.89 (3, 3H). 1.86 - 1.72 (m,
ZH), LBT - 141 {m, 2H), 1.22 (5 9H: MS(ESD m/z 787[M+H]+.

TH NMF400 MHz, DMSO-dB) & 10.70 (s, 1H), 958 (s TH), 9.00 {s, TH),
8.84(dd =77, 1.8 Hz, 1H), 858 {d. J=50Hz 1H} 847 (d J= 2.3 Hz,
1H), 7.95 - 782 (., 4H), 7.78.(d J = 8.9 Hz, 2H), 742 (d. J = 8.0 Hz, 1H),
7.28{(dd, J = 10.2, 6.3 Hz, TH), 7.20 {dd J = 111, 8.3 Mz, 1H), 474 ~ 4.67
{m, THL 411 (g, J= 7.1 Hz, 2H), 361 (s, 3H), 375 (dd: J = 140,57 Hz,
TH), 3,17 - 3.08 (m, TH), 1.22 (5, SH), 117(8, J = 2.1 Hz, 3H); MS (ESYH
i/ z Te4[M+Hl+

Coenurenune N2

P48

P47
Py

P48

P49 o
SUS.

b

>r{“;‘w S~

I
F ooy ﬁj o
" Yoeaate

TH NMR (400 MHz, DMSO~d8) & 1069 (s, 1H), 8.58 (s, 1H), 9.00 (s, 1H),
882 {(dd, J= 7.7, 1.8 He, 1H) 858 (d J=50Hz 1H, 847, J=23 Hz,
TH), 7.97 = 7.8 {m, 4H), 7.76 (d, = 8.9 Hz, 2H), 7.41 {d, 4 = 8.1 Hz, 1H),
7.30-7.24 (m, 1H), 720 (dd, J= 111, 8.3 He, TH). 4.76 — 4.65 (. 2H),
351 (s, 3M), 325 (dd, J = 14,1, 5.7 He, TH)L 317 - 307 {m, 1H), 1.82 ~
1.16 (m. 19H); MS (ESD mdz 818[M+H%,

001
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Cosppnenne N2 Lrpuicrypras GopMyna NMR/MS
1
oy
N
P31 8.0 P MS (£5D m/z 713[M+H+.
& 5y B0

P52 oo A M A B
el

1H NMR (400 MHz, DMSO~d8) 8§ 1068 (s, 1H), 857 (s tH), 881 (d.J =
7.7 Hz, 1HL 842(d =25 He 1H), 7.83 - 7.79 (m . 3H), 7.80 - 7.701{m,
SHL 730 - 7.21 (o, 2HL 718 (dd J = 111,82 He, 1H). 573 (s 1H)L 4.73
~ &80 (m TH)L 410 (g d = 7.V H2 2H3 332 (s, 3HL 321 lad o =142,
56 Hz 1HL 3058 0dd, J =144, 99 He 1H), 2.31 (s, 3H), 1.22 (s, 9H). 1,15
{d, d=7.1 Hz, 3H MS (ESD m/z 727IM+H=

oo S
’ o (jf 51 B0 @
>I/U\E H | =
&

MS (ESD m/z 7838[M+HT+

E
¢ S, o £
’ F

1H NME {400 MHz, DMSO=d6) & 1070 (s, 1H}, 957 (s, 1H), 899 {5, 1H),
8B6{d J= 89 Hz, 1HL 857 (d 4 =50 Hz, 1HL 848 (d J= 2.8 Hz, tH),
7.98~ 7.80 {m, 4H), 778 {(d. J =89 Hz, 2HL. 741 (d. J =81 Hz TH), 7.27
{dd J =102 63 Hz TH)L 720 (dd J=111, 63 Hz 11, 494 - 4.86 (m,
1HL 4.74 - 4.66 (i, TH). 3.78 = 3.67 {m, 2H), 3.80 (5, 3H), 3:53 = 3.08 {m,
AHY 1.85 — .72 {m, 2H) 1.56 — 1.40 {m, 2HY 1.21 (s, 91 MS ESDm/z
a20{M+Hl+

x
A fﬁ o
pSS 9 1;:2’*@ e

MS (ESD m/z 726[M+H}+.

101



Ta6nwua 2-12
CosgnieHne N2 Crpyerypras dopsyha NMR/ VS
i
‘“"‘ﬁ(
= ]
Pag 0,0 pr O MS (ESD m/z 740[M+H]+.
jijs; H oo
¥
. !—
X
# ‘ o ’
Ps7 Q.0 " M3 (ESD m/z 794[M+H.
s’ H QQ\O
%NO 4 F
H
G h
X
B B
Ph8 .0 MS (ESD ms2z 788[M+HIs,
i sg s ne
%N’@/ # F
B
{%j TH NMR (400 MHz, DMSO-d6) & 10.68 (s, 1H), 9.57 (s, 1H), 8.79 (dd. J =
" *‘ﬁj 7.6, 1.8 Hz, TH), 848 - 8.33 (m, 1H), 790~ 7.83 (m, 3H), 7.81 = 7.72 {m,
Foo ! & 3HD, 132 = 721 tm, 2H), 708 0dd J= 101, 6.3 He THLB.76 (d J= 7.8
- P58 8.0 K O Hz, 1H), 4.97 ~ 481 (m, 1H), 4.62 (ddd. J = 8.3, 7.5, 5.9 Hz, 1H), 334 {5
& Ss’m Ho oo \( 3HE 319 (dd. J = 14.1, 8.9 Hz, THL 308 {dd J = 141, 9.3 Hz, 1H), 122
>,/(a, HOF {5, 9H), 117 (d, J = 8.2 Hz, 3H), 11204 J = 8.2 Hz, 3H); MS (ESD m/z
H T2 HM+H]+.
i
S0
E o5 o ,
P80 Q0 c MS (ESD m/z 781[M+H]+.
o~ \S; J Moo
¥ e
%?.; HOE
H

01
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Cospprienne NS Croyerypeas dopryna NMR/MS
i
¥
o
Eg J o
=i Q f;; ( MS ESD m/z 741 [M+H]+,
e o
ﬁﬁrﬁ HOF
5
. i
‘azi 1H NMR (400 MHz, DMSO~d6) & 10.68 (s; 1H), 9.57 (s, 1H), 8.77 ~ 8.87
S~ Hm TH), 786 (d J = 8.9 Hz, 2H), 7.75 (d, J = 8.9 Hz, 2H), 7.37 - 7.24 {m,
P62 P e 3H), 7.19 (dd, J = 11.0, 6.1 Hz, 1H), 7.11 ~ 7.04 (m, 2H), 4.95 - 4.82 {m,
*f%;éa? ;; {;‘( 1H), 4.63 ~ 4.49 (m, 1H), 4.30 (s, 2H), 3.37 (s, 3H), 3.20 - 2.98 (m, 2H,
ﬂ Y 239 (d, J =45 Hz, 3H), 1.22 (s, OH), 1,18 (d. J = 6.2 Hz, 3H), 1.12 (dd, J
M = 6.3, 2.6 Hz, 3H): MS (ESD m/z 770[M+H]+.
)
Qﬁii 1H NMR (400 MHz, DMSO-d6) & 10.69 (s, TH), 9.57 (s, 1H}, 887 (d J =
5" 8.3 Hz, 1H), 841 (d, J =23 Hz, 1H). 7.89 — 7.80 (m. 3H), 7.75 (d. J = 8.9
P63 - G Hz, 2H), 7.29 = 7.21 (m, 2H), 7.18 (dd. J = 11.1, 6.3 Hz, 1H), 5.03 (5, 2H),
: %f/@’l; SO)Y 4,75 — 468 {m, 1H), 3.36 (s, 3H), 3.27 — 3.21 (m, 1H), 3.14 - 3.05 (m, 1H),
\ N/@ o 8 2.32 (s, 3H), 2.15 (s, 3H), 1.89 (s, 3H), 1.21 (s, 8H); MS (ESD m/z
N - 4 825[M+H]+,
ol s’s
G%T‘
2P B
F o b o ;
- P84 QL ‘ U MS (ESD m/z 821[M+H]+.
W H OO
HF
£
3%(’ , 1H NMR (400 MHz, DMSO~d6) & 10.68 (s, 1H), 8.57 (s, 1H), 8.83 (d, J =
N \;( 7.6 Hz, 1H), 843 (d, J = 2.3 Hz, 1H), 7.92 - 7.81 (m, 3H), 7.78 - .71 (m,
. i & 2H), 7.31 = 713 {m, 3H), 4.88 — 4.78 (m, 1H), 4.74 = 4.62 (m. 1H), 3.36 (s,
Pe5 Q, P g 3H). 3.28 - 3.20 (m, 1H), 3.17 - 3.06 (m, 1H), 2.33 (d, 3H), 2.30 - 2.17 (m,
4 P . (gk 2H), 1.88 (s, 3H), 1.87 ~ 1.78 {m, TH), 1.71 — 1.59 (m, 2H}, 1.21 (s, 9H),
: J‘ﬁ HoOF 1.18 = 1.03 (m, 2H), 0.86 (s, 3H), 0.83 (s, 3H} 0.78 (s, 3H); MS (EST m/z
H 849[M+H]+.

€0l
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Crpyrypras dhopMyna

NMR/MS

{H NMR (400 MHz, DMSO-d6) & 1068 (s, 1H), 9.57 (s 1H), 880 (d. J =
T4 Hz 1H,841(d Jd=23Hz 1H), 7.90 = 7.79 (m. 3H). 7.75(d. J = 8.7
Hz, 2H), 7.30 ~ 112 (m, 3HL 478 ~ 451 (m, 2H), 3.36 (5. 3H) 3.26 = 3,15
(m, 1H). 3.15 -~ 3.04 (m, 1H), 2.32 (s, 3H), 1.86 =~ 1.76 {m, 5H), 1.70 - 1.54
(m, 2H), 1.51 ~ 1.24 (m, 2H}), 1.21 (s, 9H), 1.08 - 0.88 (m, 3H), 0.86 (d. J =
64 Hz 3H),078(d, J=7.0Hz 3H), 067 (d J= 8638 Hz 3H: MS (ESD
m/z 851 [M+H]+.

tH NMR (400 MHz, DMSO-d6) ¢ 10.69 (s, 1H), 9.57 (s, TH), 8.80 - 8.82
(m, 1H), 8.47 - 8.39 (m, 1H), 7.892 - 7.81 (m, 3H), 7.75 (d, J = 8.9 Hz, 2H),
7.30 = 7.11 (m, 3H), 6.72 ~ 6.60 (m, 1H), 4.76 - 4.67 (m, 1H), 4.58 — 447
(m, 1H), 3.36 (s, 3H), 3.24 = 3.17 (m, 1H), 3.16 = 3.01 (m, 1H), 2.32 (s,
3H), 1.89 (s. 3H), 1.86 ~ 1.12 (m, 22H); MS (ESI) m/z 883[M+H]+.

1H NMR (400 MHz, DMSO-d6) & 10.68 (s, 1H), 9.57 (s, 1H), 8.81 (dd, J =
7.8, 1.8 Hz, 1H), 843 (d, J = 2.3 Hz, 1H), 7.89 = 7.82 (m, 3H), 7.81 - .71
{m, 3H), 7.34 ~ 7.22 {m, 2H). 7.18 (dd, J = 11.1, 6.3 Hz, 1H). 5.76 (d, J =
7.9 Hz, TH), 4.70 — 4.62 (m, TH), 4.08 (g, J = 7.1 Hz, 2H), 3.31 (s. 3H),
3.25 - 3.16 (m, 1H), 3.14 = 3.04 (m, 1H), 1.22 (s, 9H), 1.15 (t, J = 7.1 Hz,
3H): MS (ESD m/z T13[M+H]+.

Cosnupepns NE
P66
P67
H
P68
>y
P68
{K i
*i;f;

1H NMR (400 MHz, DMSO~-d6) & 10.68 (s, 1H), 9.57 (s, 1H), 8.82(d, J =
7.6 Hz, 1H), 8.43 (s, 1H), 8.01 = 7.79 (m, 3H), 7.78 = 7.72 (m, 2H), 7.70 (s,
1H), 7.27 (dd, J = 8.0, 7.3 Hz, 2H}, 7.19 (dd, J = 11.1, 6.2 Hz, 1H), 4.70 -
4,62 (m, 1H), 4.10 (g, J = 7.1 Hz, 2H}, 3.28 (s, 3H), 3.22 (dd, J = 14.1, 5.7
Hz, TH), 3.10 (dd. J = 14.0, 8.7 Hz, 1H), 1.82 (s, 3H), 1.22 (s. 8H), 1.15 (1.
J = 7.2 Hz, 3H); MS (ESD m/z 727[M+H]+.

tOl
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CospreHne N2 Cropwrypias hopmyng N M Fi/ MS

P70 | ,é;} _|MS (ESD m/z T87[M+H]+
g 7O |
e
H

1H NMR (400 MHz, DMSO-dB) & 1068 (s, 1H), 8.57 (s, 1H} 8801(dd d =
TE, 1T He 1H), 842 0d, J = 23 Ha 1HY 7.97 = 7.81 {m, 3H). 7.81 - 7.72

P {m, 2H), 7.72 = 1.62 (m, TH), 7.34 - 7.32 (m, 3H}, 4.83 - 4.58(m, 2H),
&“ \O 3.28 (s, 3H), 3.21 (dd, J = 14.1, 5.8 Hz, TH), 3.10(dd, J = 14.1, 9.6 Hz,
TH), 182 (d J = 1.2 Hz, 3H), 1.80~ 1.23 (m 10H), 1.27 (5. 9H): MG (ESD

mfz 181 [MeH}+,

S
P72 i MS (ESD) m/z 769[M+H]+,
H
S S

csﬁ,% 1H NMR (400 MBz, DMSO=d6) & 1069 (s, TH), 957 (s, 1H), 882 (d J =
My T8 He, HLBA3(dd J= 23,08 He, THL 7.91 = 781 (m 3H), 778 -
. P73 P J:;LJ\)\Q 272 G, 2H), 270 (d = 1.4 Haz, 1H), 7232 =710 {m, - 3H), 4.79.~ 4.84 (im,
. N e THY 392 - 381 (m, 2H), 3.30 ~ 319 {m; 4H), 311 (dd, J =14,1, 10,1 Hz,
@"’“[ﬁ, © THY, 1,80 ~ 1.78.Gm, 4H), 1.22 (5 OH), 087 (d J = 8,7 Hz, 6H): MS (ESD
>'/%)\§3 mi/z T85[M+HI+.

é TH NMR (400 MHz DMSO-d6) & 1068 (s, 1H), 9.52 (s, 1H), 8.70 (s, 1H)
‘nJ 8.43 (dd, J= 2.3, 0.8 Hz, 1H), 7.89 ~ 7.66 (m, 6H), 7.20 (dd J = 8.0, 0.7

éj X |Hz 1H), 7.21 (dd, J = 10.5, 6.4 Hz, 1H), 717 = 7.07 (m, 1H), 5.76 (d, J =

=y 7.9 Hz, 1H), 4.70 {ddd, J = 9.8, 7.7, 5.2 Hz, 1H), 3.93 = 3.79 (m, 2H), 3.31
‘-"%:u:f J:]A {s, 3H), 3.24 (dd, J = 14.1, 5.3 Hz, 1H), 3.11 (dd J = 14.1, 9.9 Hz, 1H).

130 - 177 {m, 1H), 1.21 (s, 8H), 0.86 (d, J = 6.7 Hz 8H: ME (ESD) m/2
T4 M+

SO0l
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Cosgnsnpe N2

Crpywrypuas dopmyna

NMR/MS

P75 MS (ESD m/z 755[M+H]+
>‘i N
i ¥
H
e |
Ch e
)
fa
P76 | g&j MS (ESI) m/z 855[M+H]+
Q*‘g. H s Tom
M
o ria !
Moo
P77 ] M (ESD m/z 7700M I+
‘, of N
= W
£ . H g
H
et
AT
e xi 6]
Pig MS (ESD m/z 778[M+H]+
BF O ﬁg}*m H Y
= H g
e
Oﬁ»'ﬁ
i
o)
P79 b MS (ESH mrz 765[M+H]+
O:jg ﬁ; ~

901
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Cosanvene NE

Crpysrypren dopuyne

NMR/MS

et =td

M +
e
H

P80 1 MS (ESD m/z 793[M+H]+
08 Ny
ik Sy ©
;«%M@/ Hog
H
%é
Mo
\I o
F .
P81 i i b v MS (ESD m/z 781[M+H]+
Fh T M
‘F ¥ i S‘N 8
F'ﬁrﬁﬁ Hog
et
4|
. :
PRz k MS (ESD m/z 781[M+H]+
x ] ol N Ow
il F ‘N
ﬁﬁwﬁ WY
H
]
e
e
(8]
=k 4 _— MS (ESD m/z 767 [M+H]+
of LT N
SiSen
" £
H
A
O?;—}}
i F
Pg4 L o MS (ESD m/z 738[M+H]+.
OO N Y
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Coeaunerne N2 Croyicrypras Gopiyna NMR/WS
1
O N
1m1’£\
P85 ,éj” v, MS (ESD m/z 736[M+H]+.
Dogi "G
& N
Ej\w@’ H g
H
O
el
} jo
P86 i MS (ESI m/z 795[M+H]+
- o NYY
Fﬁmﬁ} 4
H
|
M
iy
. I fs)
P87 P MS (ESD m/z 741[M+H]+.
: Soc) D N
Q/ H ¢
H
ok
RSN
; E G o o :
PEg O MS {ESD m/z T13[M+H]+,
DerO )
XE‘N‘ Hoog
H
i
n
)
5
Pgg £ ) ME (ES] T41M+H+
0 N’(SO‘{"\*‘“ (ESH m/z 741 [M+H]
@.ﬁ’gw oo
>r(iw oo g
M

801



Tatnuua 2-19

Coepmenue 18 Crpyirypias dopmyna NMR/NS

o

{
N
ij
<G

i
P30 1 gg’zﬁ MS (ESD) m/z 739[M+H]+
dﬁ“ S
%N‘ H ¥
H

0

Py M3 (ESH m/z 727 [M=H]+

P52 MS (ESD m/z 785[M+H ]+

Yy
]
P93 5 b ON &/{\ MS (ESD m/z §08[M+H}+
O i: A

i TH NMR (400 MHz, DMSO~dB) § 1088 (s, THL 857 (5 1H), 881 {dd. Jd =
5\;}1‘% 7.8, LB Hz 1H), 84244 J= 23 He, 1H, 785 (0, J = 7.9, 24 Hz 3H),
: COTB0 - .71 G, 2HD, 7.68°(d; J = T4 He, TH)L 7.32 - 722 (m, 2HL 7.18

P94 i - |Wdd =111, 8.3 Hz, 1H), 474 = 463 (m, 1H), 4.12 - 4.01 (m, 2H), 3.28
P | (s, 3H), 3.23 {dd, J = 14.1, 5.3 Hz, 1H), 3.10 (dd, J = 14.1, 9.9 Hz, 1H),
RN 182 (d, J= 1.1 Hz, 3H), 1.59 - 1.47 (m, 2H), 1.36 - 1.25 (m, 2H), 1.21 (s,

H GH3, 085 (1 J= 7.4 He, 3H: MS ESD mdz 755M+H]+.
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Tatnuua 2-20

Coeguresne N2

Crpyxrypuas hopuyna

NMR/MS
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TH NMR (400 MHz, DMSO-d6) § 1044 (s, ¥H), 833 (s, 1H), B.57 (dd. J =
15,20 Hz, TH), 849 (d, J = 2.2 Hz, TH), 7,66 = 1.57 (m, 3H), 7.54 - 7.48
{m, 2H), 7.45(d, J = 1.4 Hz, 1H), 7.07 = 689 (m, 2H), B.94 (dd, Jd = 11,1,

pgsy 6.3 Hz, 1H), 4.53 - 4,40 &, TH), 3,73 — 3.81 {m, 2H), 3.04 (s, 3H), 3.02 -
2.92 (m, 1H), 2.92 = 2.82 (m, 1H), 1.57 (d, J = 1.1 Hz, 3H), 0.97 (s, 9H},
>\jim,©” o 0.8% - 071 {m, TH), 0.32 =016 (m, 2H), 0.06 = =005 (m, TH), <0.06 =~
h 0.15 G, THY MS(ESD m/z 783[M+H]+.
|
-
‘1?;)
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Pas o MS (ESD mi/z 699[M+HT+.
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H
ootk TH NMR (400 MHz, DMSO~48) & 1068 (5 1H) 9.57 (s, THL, 881 (d d =
e ‘?;!’J 7.8 Hz, 1H), 8.42 (dd, J = 2.4, 0.8 Hz, 1H), 7.92 - 7.80 (m, 3H), 7.80 -
i x 730 (o 2HYL 232 - 711 (i, 3HY 573 (4 J= 1.0 He, (H), 471 (ddd, d =
Pg7 i Ovj\ 10,1, 7.7, 5.1 Hz, 1H), 3.82 - 3.79 {m, 2H), 3.31 (s, 3H), 3.24 (dd, J = 14.1,
Oses0 N 5.2 He, 1H)L 310 {dd, J = 14.2, 101 Hz, 1HL 231 {(d J= 0.9 Hz, 3H), 1.85
>r& ,@’ i 1 (hept, J = 6.8 Hz, TH), 1.22 (s, 9H), 0.88 (d J =8.7 Hz, 8H): MS (ESD mi/z
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Tasnuua 2-21

Coepnnenie Ne CrpverypHes bopHyns NMR/MS
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Tadnupa 2-22

Cosgwaenve NE Croyirypran Gopuyna NMR/VS
|
Oyl
e
- g ] &)
£ = N
P105 MS (ESH m/z 7T41[M+H]+
ol i
%N H g
H
ot
N
P106 PR g © |MS (ESD m/z 7300M+H]¢
% O ' -
Oegt© I‘/ N < TJ
o N -
Hog
N
Ogll
Mg )
I P e
£
P107 MS (ESU m/z 753 [M+H]=
. OO o
N
<ifﬁwjfjr HoE
H
o N
Wwalm
{ G
FP108 i MS (ESI) m/z 753[M+H]+.
oot B o1
N
Ny
H
o
WX
G
P109 | N ol MS (ESD) m/z 767[M+H]+.
:f%é%ﬂ?ijiﬁ o
H

Cll



Tadnupa 2~23

Cospunenve N2 Crpyirypras dopyng NMR/MS
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Pi10 i : MS (ESD m/z 755[M+H]+.
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P11 P , MS (ESD m/z 755[M+H]+.
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Pi12 11 MS (FSI) m/z 768[M+H]+,
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P13 i ) 0 MS (ESD) m/z 769[M+H]
. +~
oW W it mie
- Ho5
S AT
s
H
oﬁ,& 1H NME (400 MHz, DMSO-da) § 1068 (5, 1H), 957 (s, 1H), 880 (dd, J =
Na ”mj\ 7.9, 1.8 Hz, 1H), 8.42 (d. J = 2.3 Hz, 1H), 7.88 - 7.80 (m, 3H), 2.75 (d.J =
P1i4 c o 8.9 Hz, 2H), 7.69 {5, 1H), 7.29 ~ 7.13 (m, 3H), 4.90 ~ 4.53 (m, 1H), 4.08 (1,
@p - Q“/\!/ J= 6.6 He 2HL 3371 - 317 (. 4H3, 3,00 (dd. J = 142, 100 He, 1H), 1.82
&N e (s, 3H), 1.65 = 1.56 (m, TH), 1.47 = 1.36 (m, 2H), 1.21 (s, 9H), 0.85 (d, J =
>€iﬁ HoF 8.6 Hz, 8H): MS (ESU) m/z 769[M+H]+.
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Tabnuua 2-24

Cospmusse NE

Crpyicryphas topryna

NMER/MS

TH NMR (400 MHz, DMSO-d6) & 10.68 (s, 1H), 8.57 (s, TH), 880 (d J =
79 Hz 1H)L 842 (d J=23Hz, 1H)L. 789~ 7.81 (m, 3H). 7.75(d, J = 8.8
He, 2H), 7.89 (4, J = 1.2 Hz, 1H), 7.30 - .21 {m, 2H), 7.18(ad, J = 11,1,

P115 8.3 Hz, TH)L 4.72 — 482 (m, 1H}, 4.08 ~ 400 (m, 2H), 3.29 ~ 318 {m, 4H),
N & 313 - 3.04 {m, ' TH), 1.82 (s, 3H), 1.59 — 1.49 (m, 2H), 1.31 = 1.13 (m,
zﬁ*ﬁ F 13H), 0.84 ~ 0.77 {m, 3H); MS ESD m/z 789[M+H]+
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TaBnuua 2-25

Coegnsenie NE

Crpykrypan dopayna

NMR/MS

P120

TH NMR (400 MHz, DMSO-d6) 6 11.99 (d, J = 3.0 Hz, 1H), 10.66 (s, 1H),
9.22 (s, 1H),8.73(d, J=7.7 Hz, 1H), 842 (d. J=20Hz 1H),807(d J=
3.0 Hz, 1H), 7.98 (d J = 1.5 Hz, 1H), 7.84 (dd. J= 8.1, 24 Hz, 1H). 7.76 —
7.66 (m, 2H), 7.34 (dd. J = 8.8, 1.9 Hz, 1H), 7.30 — 7.21 (m, 2H), 7.17 (dd,
J=10.4, 6.3 Hz, 1H), 472 — 464 (m, 1H), 3.90 - 3.78 (m, 2H), 3.50 -
318 (m, 4H), 3.13 — 3.04 {m. 1H), 1.88 ~ 1.76 (m, 4H), 1.24 ~ 1.12 (m,
9H}, 0.85 (d, J = 6.7 Hz, 6H); MS (ESD m/z 794[M+H]+

P121

*
Q

,,_Et: ‘
18y

1H NMR (400 MHz, DMSO-d8) & 10.68 (s, 1H), 8.57 (s, 1H), 880 (d. J =
7.8 Hz, 1H), 8.40 - 8.33 (m, 1H), 7.8% - 7.82 (m, 2H), 7.81 = 7.72 (m, 3H},
7.27-7.13 (m, 3H). 4.68 (ddd, J = 10.0, 7.7, 5.2 Hz, 1H), 3.81 — 3.80 (m,
2H), 3.50 (¢, 2H), 3.22 (dd, J = 14.1, 6.2 Hz, 1H), 3.08 (dd, J = 14.1, 10,0
Hz, 1H), 2.94 (s, 3H), 2.82 (t, J = 6.8 Hz, 2H), 1.83 - 1.76 (m. 1H), 1.22 (s,
9H), 0.85 (d, J = 6.7 Hz, 6H); MS (ESD m/z T43[M+H]+.

Sl
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Tecr-mpumep 1

(1) OueHowHBII TeCcT HAa AaKTHBHOCTh, HHrHOMpYyHOIYyI0 cBs3biBaHue VCAM-1 ¢
uHTerpuHOM 0431

Kaxxnoe wuccnenyemoe BEIIECTBO TECTHPOBAIM HAa CHOCOOHOCTh HMHTHOWPOBATH
cesa3piBaHne VCAM-1 ¢ T-kieTodHo# NUHHMEH KIIETOK 4elloBeKa, a MMEHHO, JIMHHUEHW KIIETOK
Jurkat, koTopast skcripeccupyet uHTEerpuH 0431,

B 96-nyHOUHBI MHKpOIUIAHLIET BHOCHWIM pacTBop pexkomOuHantHoro VCAM-1/Fc
gyenoseka (R&D Systems, Inc.) (1 mkr/mi), passeneHHoro Oypepom A (xapOoHatHblid Oydep,
pH 9,6), B konmudecTBe 50 MKJI Ha JYHKY, a 3aT€M NPOBOAWIHM WHKyOanmto npu 4°C B TeueHue
Houu. Ilocie omHOkpaTHO# oTMBIBKY muiaHmera PBS nobasmsm 150 mxn Ha nyHky Block Ace
(Snow Brand Milk Products Co., Ltd.) m mHKyOMpOBamM mpH KOMHATHOH Temmeparype B
tedeHue 2 4. [Tocne ero ynanenus miaHier oauH pa3 npomeisanu PBS.

3ateM B nnasier, nokpbithiii VCAM-1/Fc (5%10° kaetok Ha AyHKy), mobasnsau 100
Mkn knetok Jurkat (2x10° knerox/mm) m 100 MK HCCleAyeMOro BeIeCTBa, Pa3BeIEHHOro
oydepom s cesizbiBanus (DMEM, conepskamuii 40 MM HEPES, 0,2% BSA u 4 MM MnCl)
NPU KXKIOM U3 Pa3IMYHbIX KOHLIEHTpauui, n makyouposanu npu 30°C B Teuenue 15-60 MuH.
ITocne TOro, Kak KIETKH CBSI3IUCh C JIYHKaMH, IUTaHIIeT npombiBaian PBS, utoOwl ynamuth
HecpsizaBmecs kietku. B mnanmer noGasmnsmu 6ydep C (PBS, comepxkammii 1,5% tpuron X-
100) B konmuectBe SO MKJI Ha JIYHKY, YTOOBI JIN3UPOBATh CBsi3aBIumecs kieTku Jurkat. 3aTem k
30 Mk ju3ata kiaerok nodasisum 30 Mk cyoctparHoro Oydepa (Promega, CytoTox 96 Non-
Radioactive Cytotoxicity Assay) ¥ NPOBOAUIN PEAKLUIO MPU KOMHATHOW TEMIepaTrype B
teMHOoTe B TeueHrne 30 muH. B kaxnayro ayHky moOGasisuiu 30 mkia crom-pactBopa (Promega,
CytoTox 96 Non-Radioactive Cytotoxicity Assay), a 3aTeM U3MepsuTd noryomeHue npu 490 um
Ha CUMThIBarolleM ycTpoiictBe. IIpu 3TOM mojydeHHble 3Hau€HUs NPEICTABISIIOT PE3yJbTaT
OTIpeneNieHnsl akTUBHOCTU Jaktataeruaporenasel (LDH) B cynmepHaTtanTe Kakmoil JIYHKH, TO
€CTh MOIJIOIIEHUe TPOMOPIMOHAIILHO KOJM4uecTBy kietok Jurkat, cszaBmuxcs ¢ VCAM-1 u
MOSTOMY OCTAaBLIMXCS Ha IUIaHIIeTe. TecTupoBaHHe MPOBOIWIN B ABOHHBIX npodax. [IpuHnmMas
3a 100% mnornoieHue B JIYHKAaX, HE COAEPKAIIUX HCCIENyEeMOro BEILIECTBA, OMpPenessiIn
CTENEeHb CBA3BIBAHMUS KJIETOK C MCCIAENyeMBbIM BELIECTBOM IpU KaXAOH M3 pa3IHuHBIX
KOHIIEHTpaUMi © pacCYUThIBAIM KOHUIEHTpauuio ICso, BBI3BIBAIOIYI0 HMHTHOMPOBAHHUE
cBsizbiBaHMA Ha 50%. ITonydeHHbIe pe3yIbTaThl MPEACTABICHBI B TAOIULIAX 3.

Tecr-mpumep 2

(2) OueHouHBII TECT HA AKTUBHOCTb, MHTHOHMpyromyro ces3biBanne MAJCAM-1 ¢
uHTEerpuHOM 0437

Kaxxnoe wuccnenyemoe BEIIECTBO TECTHPOBAIM HAa CHOCOOHOCTh HMHTHOWPOBATH
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cesizpiBaHe MAJCAM-1 ¢ B-kJIeTOUHOM JMHHEN KIETOK YEI0BEKA, & UMEHHO, JUHUEH KJIETOK
RPMI-8866, koTopasi skcripeccupyeT HHTerpuH o4p7.

B 96-n1yHOYHBIH MHKpOILIAHIIET BHOCHIHN pacTtBOp pexomOmHantHOro MAJCAM-1/Fc
mbimu (R&D Systems, Inc.) (0,75 mkr/min), passenennoro Oydepom A (kapOonaTHbId Oydep,
pH 9,6), B konmudecTBe 50 MKJI Ha JYHKY, a 3aT€M NPOBOAWIHM WHKyOanmto npu 4°C B TeueHue
Houu. Ilocie omHOkpaTHO# oTMBIBKM muiaHmera PBS mobasnsim 150 mxn Ha nyaky Block Ace
(Snow Brand Milk Products Co., Ltd.) m mHKyOMpOBamM mpH KOMHATHOH Temmeparype B
tedeHue 2 4. [Tocne ero yaanenus niaHieT oauH pa3 npomMsisanu PBS.

3ateM B muaHmeT, nokpbiThiii MAACAM-1/Fc (5%10° kneTok Ha JyHKY), nobassmu 100
MK ki1eTok RPMI-8866 (2x10° knerox/mn) 1 100 MKJT MCCIIElyeMOTO BELIECTBA, Pa3BEIEHHOTO
oydepom s cesizbiBanus (DMEM, conepskamuii 40 MM HEPES, 0,2% BSA u 4 MM MnCl)
NPU KXKIOM U3 Pa3IMYHbIX KOHLIEHTpauui, n makyouposanu npu 30°C B Teuenue 15-60 MuH.
ITocne TOro, Kak KJIETKH CBSI3QINUCH C JIYHKaMH, IUlaHIeT npomsiBaiu PBS, urobsl ymamuts
HecBsizaBinecs kietku. B mnanmer noGasmsm Oydep C (PBS, comepskammii 1,5% Tpuron X-
100) B xomuyecTtBe S0 MKJ Ha JIYHKY, YTOOBI JM3UPOBATh CBs3aBIIuecs KieTku RPMI-8866.
3arem k 30 Mk u3ara kieTok podassuu 30 My cyderparHoro Oydepa (Promega, CytoTox 96
Non-Radioactive Cytotoxicity Assay) U MPOBOAWIHN PEAKLUIO MPH KOMHATHOW TeMIepaType B
teMHoTe B TeueHrne 30 muH. B kaxnayro ayHky mobasmsuim 30 mkn crom-pactBopa (Promega,
CytoTox 96 Non-Radioactive Cytotoxicity Assay), a 3aTeM U3MepsUTd noryomeHue npu 490 um
Ha CUMThIBaIOIleM ycTpoiicTBe. IIpu 3TOM mosydeHHble 3HAU€HUs NPEICTABISIIOT PE3yJbTaT
OTIpeneNIeHns] akTUBHOCTU JakTataeruaporeHassl (LDH) B cymepHaTanTe KaXKmOH JyHKH, TO
€CTh TMOrJOIIEHWE NPONOPLUHOHANIBHO KoanuecTBy kiaeTok RPMI-8866, cBs3aBmuxcs ¢
MAdCAM-1 u mo3ToMy OCTaBIIMXCS Ha IUIaHIIere. TecTUpOBaHHME MPOBOAMINA B JBOMHBIX
npobax. [Ipunumas 3a 100% morJioleHne B JIyHKaX, He COAEPIKAIINX HCCIENyeMOTO BEIIECTRa,
ONpeeNsii CTElNeHb CBSI3bIBAHUS KJIETOK C MCCIEAYEMBbIM BELIECTBOM IpU KaxXaAoH u3
pa3JMYHBbIX  KOHLEHTpauuil U  paccuuTbiBamu  KoHUeHTpauuto [Cso,  BBI3BIBaIOIIYIO
uHruOnposanue cesizpiBanus Ha 50%. [lonyueHHbBIE pe3yIbTaThl PEACTABICHbI B TAOIHLAX 3.

Tecr-mpumep 3

(3) OueHouHBIII TeCT Ha AKTUBHOCTb, MHTHOHMpyromyro cs3piBanne MAJCAM-1 ¢
UHTErpUHOM 0437 B IPUCYTCTBUH ChIBOPOTKH

Kaxxnoe wuccnenyemoe BEIIECTBO TECTHPOBAIM HAa CHOCOOHOCTh HMHTHOWPOBATH
cesizpiBaHe MAJCAM-1 ¢ B-kJIeTOUHOM JMHHEN KIETOK YEI0BEKA, & UMEHHO, JUHUEH KJIETOK
RPMI-8866, koTopasi skcripeccupyeT HHTerpuH o4p7.

B 96-n1yHOYHBIH MHKpOILIAHIIET BHOCHIHN pacTBOp pexkomOmHaHTHOrO MAJCAM-1/Fc

mbimu (R&D Systems, Inc.) (1 mxr/mi), passenennoro oydepom A (kapOonaTHbiid Oydep, pH
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9,6), B koiu4ecTBe S0 MKJI Ha JYHKY, a 3aTe€M MPOBOIAMIN WHKyOauuio rpu 4°C B T€UEHHE HOYH.
ITocne onHokpaTHOH oTMBIBKY IaHmera PBS nobasnsmm 150 mkn Ha nyHKy Block Ace (Snow
Brand Milk Products Co., Ltd.) u maKkyOupoBamu mpu KOMHATHOH TEMIIEpaType B TEYEHHE 2 4.
ITocne ero ynaneHus niaHiieT OAUH pa3 npomeisanu PBS.

3ateM B muaHmeT, nokpbiThiii MAACAM-1/Fc (5%10° kneTok Ha JyHKY), nobassmu 100
MK ki1eTok RPMI-8866 (2x10° knerox/mn) 1 100 MKJT MCCIIElyeMOTO BELIECTBA, Pa3BEIEHHOTO
oydpepom ms cesszeiBanmst (DMEM, conepskamuii 40 MM HEPES, 0,2% BSA u 4 MM MnCly)
NpU KOKIOW M3 Pa3fMYHBIX KOHLEHTPAaUMH TakK, 4TOOBI B HHUX conepkanoch 50% ChIBOPOTKH
YeJIOBeKa B KOHEUHOHW KOHIIEHTpAaUUU. 3aTeM npoBoamau nHKyOarmo npu 30°C B Teuenue 15-60
muH. [Tocne Toro, Kak KJIETKH CBSI3AJINCH C JIYHKAMU, TUIaHIIeT npoMbiBaii PBS, uTo0s! yaanuts
HecBsizaBinecs kietku. B mnanmer noGasmsm Oydep C (PBS, comepskammii 1,5% Tpuron X-
100) B xomuyectBe S0 MKJI Ha JIYHKY, YTOOBI JH3UPOBATh CBszaBuIuecs kieTkn RPMI-8866.
3arem k 30 Mk nu3ara kiuerok godasnsm 30 Mk cydctpatHoro Oydepa (Promega, CytoTox 96
Non-Radioactive Cytotoxicity Assay) U TpOBOAMIN PEAKIUIO MPHU KOMHATHON TeMIepaType B
teMHOoTe B TeueHrne 30 muH. B kaxnayro ayHky moOGasisuiu 30 mkia crom-pactBopa (Promega,
CytoTox 96 Non-Radioactive Cytotoxicity Assay), a 3aTeM u3Mepsu noriomenue npu 490 HM
Ha CUMThIBaIOIleM ycTpoiicTBe. IIpu 3TOM mosydeHHble 3HAU€HUs NPEICTABISIIOT PE3yJbTaT
OTIpeneNieHns] akTUBHOCTU Jaktataeruaporenasel (LDH) B cymepHartaHTe Kakmoil JIYHKH, TO
€CTh TMOrJOIIEHWE NPONOPLUHOHANIBHO KoanuecTBy kiaeTok RPMI-8866, cBs3aBmuxcs ¢
MAdCAM-1 u mo3ToMy OCTaBIIMXCS Ha IUIaHIIere. TecTUpOBaHHME MPOBOAMINA B JBOMHBIX
npobax. [Ipunumas 3a 100% morJoleHne B IyHKaX, He COAEPKAIINX HCCIeNyeMOro BEIIeCTRa,
ONpeeNsii CTElNeHb CBSI3bIBAHUS KJIETOK C MCCIEAYEMBbIM BELIECTBOM IpU KaxXaAoH u3
pa3JMYHBbIX  KOHLEHTpauuil U  paccuuTbiBamu  KoHUeHTpauuto [Cso,  BBI3BIBAIOIIYIO

uHruOnposanue cesizpiBanus Ha 50%. [lonyueHHbBIE pe3yIbTaThl PEACTABICHbI B TAOIHLAX 3.

Tabmuua 3-1
odp7 odpl 04B7 ¢ cChIBOPOTKOH
Ne coemnHCHUS ICso (EI M) ICso (EI M) p ICso (HI\F/)[)
Al 0,26 440 10
A2 1,20 1100 36
A3 0,72 2400 10
A4 0,85 2500 16
A5 2.30 2000 70
A6 2.40 890 14
A7 0,36 2000 28
A8 0,33 1600 3,7
A9 0,41 160 4.5
Al0 0,38 400 10
All 2.00 3200 38
Al2 0,45 1200 61
Al3 0,93 1800 22
Al4 0,38 550 12
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Al5 0,93 950 14

Al6 0,52 1200 44

Al7 0,55 1300 67

Al 0,36 720 9.0
Al9 0,39 370 4.6
A20 0,25 850 17

A21 0,34 680 7.2
A22 0,98 830 25

A23 1,00 820 32

A24 0,30 1400 15

A25 1,10 2300 48

A26 0,23 4600 6.4
A27 0,36 910 2.4
A28 0,56 3600 4.4
A29 0,95 12000 54

A30 0,57 2700 43

A3l 0,71 1900 3,0
A32 0,62 4400 3,0
A33 0,45 1000 1,7
A34 3,40 3600 24

A35 9,80 3800 600
A36 0,94 1800 18

A37 1,10 4100 6,6
A38 5,20 4000 20

A39 2.50 1200 21

A40 0,74 2300 43

Tabnuua 3-2
odp7 odpl 04B7 ¢ cChIBOPOTKOH
Ne coemnHCHUS ICso ([il M) ICso ([il M) p ICso (HI\F/)[)
A4l 0,29 480 1,9
A42 0,77 2500 9.8
A43 0,42 1200 5,8
Ad4 0,48 3400 2.6
A45 1,60 10000 8.4
Ad6 0,76 1800 7,6
A47 0,74 4100 15
A48 2.00 11000 22
A49 2.90 1800 45
A50 6,40 7100 63
A5l 3,10 5500 13
A52 0,70 2200 49
A53 2.00 >31250 11
A54 1,60 29000 8.4
Tabauna 3-3
odp7 odpl 04B7 ¢ cChIBOPOTKOH
Ne coemnHCHUS ICso ([il M) ICso ([il M) p ICso (HI\F/)[)

A55 2.2 >31250 33
A56 1,2 19000 19
A57 2.0 25000 14
A58 1,3 14000 12
A59 3,3 >31250 93
A60 2.3 12000 52
A6l 6,9 >31250 62
A62 49 >31250 22
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A63 2.4 >31250 12
A64 5.5 >31250 89
A65 3.3 21000 50
Ab66 3.3 19000 25
A67 1,9 19000 14
A68 5,0 2300 33
A69 1,8 13000 16
A70 3,4 38000 33
A7l 3,2 15000 43
AT72 1,8 9300 28
AT73 2,2 21000 37
A74 7,8 7400 50
A75 4,0 32000 16
AT76 2,0 25000 14
AT77 3,6 7100 25

IIpu cpaBHEHUU MeXIy pe3ysbTaraMu TecT-npumepa (1) u pesyapTataMu TECT-pUMepa
(2) okasanoch, 4TO COEAMHEHHsI HACTOSIIEro M300peTeHust 00IananT H30UPaATEIbHOCTHIO, TIPU
KOTOPOH COEOMHEHHUs OKa3bIBAtOT crabblil apdexr Ha a4P1, HO cunbHBIN 3 dexT Ha 04p7. Ilpu
TAKON M30MPATENbHOCTH, YTO COENUHEHHE OKasbiBaeT ciadbiii 3dpdexr Ha 04Pl U CUIBHBIHA
s¢dext Ha 04P7, KaK yKa3aHO BHIIIE, 3TO COSANHEHHE MOKET CHJIbHO HHTUOMPOBATh NEHCTBUE
Ha 04P7, KOTOpBIA SKCIPECCHPYETCs] KOHKPETHO B KHUIIEYHOM TPAKTE, HO OKa3bIBaTh cladoe
neiicteue Ha o4P1, uHruOMpys MHOUABTPALMIO JUM(OLMUTOB, LUPKYJIUPYIOIIHX IO BCEMY
OpraHu3My, MO3TOMY OHO JIaeT MPEUMYIINECTBO B TOM, YTO OHO MOKeT oOecriedunuThb 3 (HEeKTHBHOE
JeueHne 3a00JeBaHUHN, TTOAJIEKAIINX JIEUEHHUIO.

Tecr-mpumep 4

(4) OueHoYHBIH TECT HA AKTUBHOCTb, MHIHONpYOImyo cBsizbiBaHHe MAdCAM-1 Mbimun
C MHTErpruHOM 04P7 B LETBHOHN KPOBH YEIOBEKA

Kaxxnoe wuccnenyemoe BEIIECTBO TECTHPOBAIM HAa CHOCOOHOCTh HMHTHOWPOBATH
cBsizbiBaHMe T-xierouHoro uHrerpuHa o4Pf7 ¢ MAJCAM-1 B uenpHOH KpPOBH 4YeNOBEKa.
OO6pas1iel KPOBH NOJYHATIH OT 30POBBIX JOOPOBOJIBIIEB - JOHOPOB KPOBU.

B nenpHyro kpoBb uenoeka nodasisin 4 MM pacteop MnCly u kaxknoe U3 pa3BeneHun
Pa3NIUYHBIX HCCIIEAYEMBIX BELIECTB C MoOcienyromeid wuHkyOamueid B TedeHune 10 munH. K
NOJIy4eHHBIM oOpasuam noGasysin pekoMOuHaHTHBIE MAJCAM-1/Fc mpimm (R&D Systems,
Inc.) mpu 10 MKr/mMa u Kaxablii uccienyemblii oOpasen B oOmeM kojmuectBe S0 MK
unkyoupoBanu B TeueHue 30 muH. 3arem nobasimsuim 950 mkn Lyse/Fix (BD Biosciences),
yroOBl BbI3BaTh remMoin3 U nposectd ¢ukcaipro npu 37°C B Teuenme 10 mumH. Ilocne
LHEeHTPUPYIUPOBaHUS B TE€YEHHE 5 MUH CYNEpHATAHT yIASIN u 1o0aBsuin 600 MKI cpembl
RPMI-1640 ¢ noGamnenunem 10% WHAKTHBUPOBAHHOW (peTaibHON TeJsiubell ChIBOPOTKH (B
JaTbHEHIIEM UMEHYETCsl CPeAoi), Tocie 4ero HeHTPU(YrupoBaid B TEYEHHE S5 MUH, YA

CYIEpHATaHT, a 3aTeM mnpoMbiBanu. Ilocne eme OxHONH MPOMBIBKH HCCIEAyEMOTo oOpasna
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cpenoii mobasmsm kpeicuHoe antureno nporns MAdJCAM-1 meimmm (Southern Biotech) mpu
0,625 mMkr/mn u uHKyOHpoBanu B TedeHne 30 MuH win Gosbiue. Tlocae OTMBIBKH HCCIEAYEMOTO
obpasna cpenoit nobasmsmn 50 Mkr/mi ko3eero anrurena nporus IgG (H+L) kpeicer ¢ FITC
(Life Technologies) n wakyOupoBamu B Teuenme 30 mMuH wiam Oosbiine. ITocie oTMbIBaHHS
uccienyeMoro odpasua cpenoit nodassuii 10 MKI/MiI KpbICHHOTO aHTUTeNa MPoTuB CD4 Mbimu
¢ PE (BD Pharmingen) un unkyOuposanu B tedernne 30 muH uiu Oonbiie. [Tocne oTMbIBaHUS
uccienyeMoro odpasia cpefnod H3Mepsuld COOTHOLIeHHE MOoJokuTeabHbIX 1Mo MAJCAM-1
kjeTok K CD4-1oJ10XKUTEeNbHBIM KJIETKAM METOJIOM NMPOTOYHOH LIUTOMETPUU.

U3 pe3ynpTaToB HE3aBUCHMBIX HCIBITAHUH C HCIOJIB30BAHUEM PAa3JIMYHBIX 00pa3LoB
KPOBH OT JABYX WM TPeX YEJOBEK ONPEAEISUIN CTENEeHb HHTHOWPOBAHHS CBS3BIBAHHS
MAdCAM-1 y Kakaoro UCCIIEAYeMOro BELIECTBA MPU KAKIAOW M3 PAa3JIMYHBIX KOHLIEHTPALMHA B
YCIIOBHSIX, KOTJIAa CPEAN JIYHOK, HEe COAEPIKALINX HCCIENyeMbIX BEIIECTB, 32 MHIHOUPOBAHHE B
100% mpuHMMaNU JYHKY, HE COAEP KAy JIMTaHOa, a 3a MHruOuposaHue B 0% mNpUHUMAIN
JYHKY, COAEPKAILIYI JIMTaHZ, a 3aTeM pPacCUYUThIBaNIN KOHLEeHTpanuio ICso, BBI3BIBAIOLIYIO

uHrHOUpoBaHue cBs3biBaHus HA 50%. [lonydeHHbIE pe3yIbTaThl IPEICTABICHBI B TA0IULIE 4.

Tabmuna 4
Ne Wurudupyromee 47 aericteue
COEIUHEHUA B LICTbHOH KpoBH ueioBeka, ICso (HM)
Al 3,9
A8 1,3
A26 2.4
A28 1,2
A32 1,9
A37 3,3
A40 2,3
A42 2,2
Ad4 1,0
A45 1,3
A46 1,6
AS53 1,8
A54 1,3

TecT-npumep 5

UsMmepsiii  KOHLEHTPALMIO KaXKJIOTO HCCIENYyeMOro BELIeCTBA, IOMAJAloIero B
MOPTAJIbHYIO BEHY MBILIEH, U ONPEAEISUIN €r0 BCAChIBAEMOCTD B TIOJIOCTH PTa.

Hccnenyemble BelecTBa pacTBOPSUIM WM PABHOMEPHO CyCIeHANPOBasiu B BOAHOM 0,5%
(Mac./00.) pacTBOpe METHIILEIUTIONO3bI U MPOBOAUIIN TMEPOPAIbHOE KAaCCETHOE BBEICHHE TPEX
coequaeHnit (3 mr/10 mu/kr) camkam wmbiueir BALB/c (AnNCrlCrlj, 7-9-nenenpHbie) npu
MIOMOIIY JKEIYyJOYHOTrO 30HAA. NMPUMepHO uepe3 30 MHUHYT MOCHE BBENEHHs IMPOBOAUIH
JIATIapOTOMUIO MO U30(TypaHOBBIM HAPKO30OM M OTOHPAJH U3 MOPTAIbHOHN BeHbI 0,2 MJI KPOBH C
noMoIpl0 mmnpuna, obpadorannoro DDVP (uarudurtop screpa3) M renapuHOM HATPHA, U

XpaHUIXU Ha JIbAY.
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Cobpannyro kpoBb UeHTpudyruposamu 3 MuH npu 18000xg B neHtpudyre c
OXJIAXKJIEHUEM, ToNydass oOpas3ibl IUIa3Mbl, SKCTPArupoOBajM HCCIEAYEMble BELIECTBA
ALETOHUTPUIIOM U OTIPEIEIISTH KOHIISHTPAIHIO B riasMe meronom LC/MS/MS.

KoHuenTpamms B mia3Me — 3TO MOJHAs KOHLEHTPALHs HCCIENyeMOTO BELIECTBA M €ro

AKTHBHBIX MeTa0O0JIMTOB. PaccunuTaHHbIE KOHLCHTpPALUHU B MJIa3ME MPEACTABIICHLI B Ta6J'II/IL[e 5.

Tabmuna 5
Ne coemnHCHUS Konuenrparus B mazme (HM)
P1 2.1
P2 1,2
P14 1,4
P16 1,1
P18 0,76
P20 0,39
P31 0,37
P32 0,40
P33 0,36
P34 1,8
P37 1,1
P38 0,61
P39 1,2
P40 0,76
P41 0,44
P42 1,2

Tecr-mpumep 6

O1ueHOYHBIH TECT HAa aKTUBHOCTD, MHTHOUpYomyto cBs3piBanne MAdCAM-1 uenoseka ¢
UHTErpuHOM 0437 B LIeNIbHOH KPOBH YEJIOBEKA

Kaxpoe wuccnenyemMoe BEIIECTBO TECTHPOBAIM HA CIIOCOOHOCTh HMHIHOHPOBATH
cBsizbiBaHMe T-xierouHoro uHrerpuHa o4Pf7 ¢ MAJCAM-1 B uenpHOH KpPOBH 4YeNOBEKa.
OO6pas1ipl KPOBH MOJYHATIH OT 30POBBIX JOOPOBOJIBIIEB - JOHOPOB KPOBU.

B uenpHyro kpoBb yenoBeka nobdasisuii 4 MM pactBop MnCly u kaxknoe U3 pa3BeeHH
Pa3NIUYHBIX HCCIENYEMbIX BEIIECTB C TMOCHeAyrouel uHkyOaruedr B Teuenme 10 MuH.
HoGasnsinn pexomOuHauTHeli MAJCAM-1/Fc uenoseka (R&D Systems, Inc.) mpu 10 Mxr/min u
Kbl UccenyeMblii oOpasen B oOmmemM konmudectse SO MKJI HHKYOHpoBaiu B TeueHne 30 MUH.
3arem nobaBmsun 950 mkn Lyse/Fix (BD Biosciences), 94To0bl BbI3BaTh M€MOJIHM3 U MPOBECTH
¢ukcarmmro npu 37°C B Teuenne 10 muH. Ilocne uneHTpudyrupoBaHusi B TeUeHHE S5 MHH
cynepHataHT yaamsaum u pobasmsum 600 mxn cpenst RPMI-1640 ¢ mobGasnenmem 10%
WHAKTHBUPOBAHHOW (DeTabHON TeNsubeil ChIBOPOTKH (B HaibHEHIIeM HMMEHyeTCs Cpenoi),
1ocJie 4ero HeHTPU(YTrupoBail B TEUEHHE S MUH, YAAJSUIM CYNEPHATAHT, a 3aT€M MPOMBIBAJIH.
Hccnenyembiii oOpaselr elne pa3 MpOMbIBAJIN CPEIOH, a 3aTeM A00aBIsUU 2,5 MKI/MJT MBIIIITHOTO
anturena npotuB MAdCAM-1 (Invitrogen) u uHkyOupoBanu B Tedenne 30 MuH min OoJblie.

ITocne oTmbIBKH HccaenyemMoro obpasma cpemnoi nodaBisiv 3,4 MKI/MJI KO3bErO aHTHTENA
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npotue 1gG H&L mbimu ¢ FITC (Abcam) u unkyOupoBanu B Teuerne 30 MUH uiau OoJbliIe.
ITocne ormbiBaHus wuccienyemoro obpasua cpemoit goGasmsuin 0,15 MKI/MJI  KPBICHHOTO
anturena npotus CD4 mpimm ¢ PE (BD Pharmingen) u unkyOupoBanu B Tederne 30 MUH WUIIH
Oonpme. Ilocme oTMbIBaHHMS HccienyeMoro obOpasua Ccpeaod H3Mepsuld  COOTHOIIEHHE
noynoskutebHbiIX M0 MAJCAM-1  knetok k  CD4-moONOXKHUTENBHBIM — KJIETKAM  METOA0M
MPOTOYHOU LIMTOMETPHUU.

U3 pe3ynpTaToB HE3aBUCHMBIX HCIBITAHUH C HCIOJIB30BAHUEM PA3JIMYHBIX OOpa3LoB
KPOBH OT JABYX WM TPeX YEJOBEK ONPEAEISUIN CTENEeHb HHTHOWPOBAHHS CBS3BIBAHHS
MAdCAM-1 y Ka)kaoro UCCIEAyeMOro BELIeCTBA MPH KAKAOW U3 PAa3JIMYHBIX KOHLEHTPAUUH B
YCIOBHSIX, KOTZIAa CPEAN JIYHOK, He COAEPIKALINX HCCIENYyEeMbIX BELIECTB, 34 MHTHOUPOBAHUE B
100% mpuHMMaNU JYHKY, HE COAEP KAy JIMTaHOa, a 3a MHruOuposaHue B 0% mNpUHUMAIN
JYHKY, COAEPKAILIYI JIMTaHZ, a 3aTeM pPacCUYUThIBaNIN KOHLEeHTpanuio ICso, BBI3BIBAIOLIYIO

uHrHOUpoBaHue cBs3biBaHus HA 50%. [lonydeHHbIE pe3yIbTaThl IPEICTABICHBI B TAOIHULIE 6.

Tabmnuma 6
Ne Wurudupyromee 47 aericteue
COEIUHEHUA B LICTbHOH KpoBH ueioBeka, ICso (HM)
Ad5 1,5
AS53 2.9
A54 2,0
A56 5.4
A58 5.1
A63 4.8
A67 5,7
A75 5,6

Tecr-mpumep 7

B kauectBe crmocoba MOJy4eHUsT MOIETH KOJHUTA y MBIIIEH, BBI3BAHHOTO MNEPEcaKoil
knerok IL-107", ucrions3osanu Meron, onucanssii B J Crohns Colitis 2013 Dec; 7(11): e533-42.

Kaxnoe wuccnenyemoe BemecTBo cycnennupoBaiu B 0,5% BOgHOM  pacTBOpe
METHIILEJUTIONO3bI 10 KoHeHTpauuu B 30, 10, 3 wmmu 1 Mr/Mi ¥ BBOOWIHM TEPOPATBHO C
nomMoIpko mmpuna Terumo (1 Mi1) U MeTauTH4ecKkoro 30HIAA AJsl Mblnel B no3e 10 M Ha Kr
MAacCChl TeJa )KUBOTHOTO. BBenenne npoBOAWIN TP Pas3a B A€Hb HA MPOTSLKEHUH 14 MHEN.

B kauecTBe MHAMKaTOpa JEKapCTBEHHOTro 3(dekra M3Mepsuim BeC KHIIEUHOTO TPaKTa
crenyromuM crocobom. IIpyu BCKPBITHH B MOCIEAHUN A€Hb U3BJIEKAIN TOJCTYIO KUIIKY OT aHyca
JO CaMOro Hadaja ClenoW KUUIKH, COAEPKUMOE KHIIEYHOTO TPaKTa  CMBIBAJIU
(pU3NONOTHYECKUM PACTBOPOM, OCTOPOYKHO YIAJISIIN BJIAry U M3MEPSUIH BEC TOJICTON KUIIKH. Y
KaXZIOHM TPYIIBl BBOAUMBIX COSAMHEHHH ONpeNeNsiin cTerneHb nHruonposanus (%), ucxons u3
CpeIHEero 3HaueHMs Beca KHMIIEYHOro TpakTa B IPYIE B yCIOBUAX, kKorza 3a 0% npuHuManu
rpynmny ¢ kosgutoMm, a 3a 100% — HopManbHyO rpynmy. Pe3ynbrarsl OLEHKH HHTHOHPYIOIIETro

BOCTIAJICHUE ACHCTBUS IO 3TOM CHUCTEME OIICHKH IMpeACTaBiieHbl B Tabnuie 7. Bce coennHeHus
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MIPOSIBJISITH 3aBUCUMBIN OT JIO3bI MHTHOUpPYrOIHil 3 dexT.

Tabnuua 7
Ne Ho3za Crermenb
COCTMHCHUS (mr/kr) nHruoupoanus (%6)
P2 I 5%
Ps? 00 Y
Pss 00 X
P9 00 T
P7: 00 X
P74 00 i
Po7 00 s
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DOOPMVIJIA U30BPETEHHMA

1. TIIpousBomnoe cynbhoHaMHIA, TPEACTaBICHHOE cienyromeii odmei popmymnoit (1),

b0 ero papMaleBTUYECKH IpUeMIieMas COJIb:

R3

F 0
B
o) O\\ / [
)J\ _Ss O
D

Rs N I

I H F

R4 (1) ’
rae.  T---- O3HA4aeT OJMHAPHYIO CBSI3b WJI JBOWHYIO CBSI3b,

R1 u Ry — kaxap1ii He3aBUCUMO ApPYT OT ApPyra O3HA4ar0T aTOM BOAOPOAA, ATOM TaJIOreHa,
HU3IIWNA QJIKWI, HU3IIWHA aJIKeHWI, HU3LIYIO aJKOKCUTPYNNY, HU3IIUN aJIKOKCH HU3LIUHN aJKuI,
HUBIIUA TAJIOANKWI, TUAPOKCUTPYIIY WIM HM3WMN ruapokcuankwi, U Ry u Ry moryr
COCINUHATBCS BMeCTe C OOpa3oBaHHMEM OEH30JIbHOTO KOJIbI[A, KOTOpPOE MOXKET HMETh
3aMEeCTUTENb, ATHLHUKINYECKOrO YINIEBOJOPOAA, conepxkainero ot 4 1o 7 aToOMOB Yriepona,
KOTOPBII MOKET HMETb 3aMECTHTENb, TE€TEPOAPUIIBHOIO KOJbLA, KOTOPOE MOXKET HMETh
3aMECTUTENb, WM FeTEPOLMKIIA, KOTOPBIA MOXET UMETh 3aMECTUTENb,

R o3HaUaeT HU3IIHUM aJIKUJL,

e, f, g u h HezaBucuMoO apyr ot apyra o3Havarot C-H unmu atom asora,

B o3Hauaer rugpokcUrpymnmy, ajikoKcurpynmy, comepxkauyro or 1 no 10 atomos
yIIepoaa, -O-reTepoLKINYecKy O rpymnmy, LUJIEKCETUIOKCUTPYTIITY WIH
MEIOKCOMUJIOKCUTPYIINY,

D o3Hauaer O€H30JIbHOE KOJIBLIO WJIM T€TEPOAPUIIbHOE KOJBLO, KOTOPOE MOMKET UMETh
3aMEeCTUTED,

R4 03Ha4aer aToM BOAOPOAA WM HU3IIHN AJIKUIL,

Rs o3HayaeT HM3MWUN aNKUJ, KOTOPbIA MOXKET UMETh 3aMECTUTENb, HU3LINUN AJIKECHUI,
KOTOPBI MOKET MMETh 3aMECTUTENb, HU3IIUN AJKMHWI, KOTOPBI MOXKET UMETh 3aMECTUTEID,
HU3LIVIO AJTKWIAMUHOTPYNNY, (PEeHWI, KOTOPBIH MOXET HMETh 3aMECTHTENb, T'eTepPOapwHl,
KOTOPBIN MOKET UMETh 3aMECTUTENb, WM T€TEPOLMKINYECKYIO TPYINy, KOTOpask MOKET UMETh
3aMEeCTUTENb, U

R4+ m Rs Moryr coemmHsATBCS BMecCTe ¢ OOpa30BaHHMEM TIeTEpPOLMKIIA, KOTOPBIH MOMKET
UMETb 3aMECTUTEND.

2. Tlpowuseopnoe cynbpoHaMuaa OO0 ero GpapMaleBTHUECKH MpHEMIIeMast COJIb 110 TI.
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1, roe

Ri u Ry kaxnaplii HE3aBUCUMO APYT OT ApPyra 03Ha4ar0T aTOM BOJAOPOJA, aTOM TrajioreHa,
HU3IIWNA QJIKWI, HU3IIWHA aJIKeHWI, HU3LIYIO aJKOKCUTPYNNY, HU3IIUN aJIKOKCH HU3LIUHN aJKuI,
THOPOKCUTPYIIY HMJIM HHM3IIUH ruapokcuankmi, rae Ri u Ry Moryt coemamHsAThCS BMeEcCTE C
oOpa3oBaHHeM OEH30JIbHOTO KOJbId, KOTOPOE MOKET MMEThb 3aMECTHTENb, AJTHLHUKINYECKOrO
yIIEBOJOPOA, COAEPIKAIIEro OT 4 10 7 aTOMOB YIJIepoa, KOTOPBIH MOXKET UMETh 3aMECTUTEND,
reTepPOapUIIBHOTO KOJIBLIA, KOTOPO€ MOXKET MMETh 3aMECTHTENb, WM TeTEPOLMKIIA, KOTOPBIH
MOJKET UMEThb 3aMECTUTENb, U

Rs o3HayaeT HM3MWUN aNKUJ, KOTOPbIA MOXKET UMETh 3aMECTUTENb, HU3LINUN AJIKECHUI,
KOTOPBI MOXKET UMETh 3aMECTUTEINb, HM3IIYIO AJKWJIAMHUHOTPYMITY, (PEHWI, KOTOPBIA MOXKET
UMETh  3aMECTUTENb, TeTepOapHJl, KOTOPbIH  MOXKET HMMETb  3aMeCTHTENb,  WJIH
TeTEPOLMKINYECKYIO TPYIILY, KOTOPast MOKET HMETh 3aMECTUTEb.

3. TlpousBomHoe cyiabpoHaMuaa uOO ero GpapMaleBTHUECKH MPHEMIIEMast COJIb T10 TI.
1 unu 2, roe ===-- O3HA4aeT ABOMHYIO CBS3b.

4. TlpousBogHoe cyibpoHamuIa JUOO ero (papMaleBTHYECKH MHpUeMyieMasl COJb IO
nrobomy u3 . 1-3, rae

R1 u R, coenunsiroTcst BMecTe ¢ oOpa3oBaHHEM OEH30JBbHOTO KOJbIA, KOTOPOE MOKET
UMETh 3aMECTHUTElNb, AJMLUKINYECKOro YIIEBOIOpPOna, coneprxamero or 4 no 7 aroMmoB
yriepona, KOTOPBIH MOMKET HMETb 3aMECTUTENb, IeTepOapHIIbHOTO KOJbLA, KOTOPOE MOXKET
UMETh 3aMECTHUTEb, WIIM T'€TEPOLNKIIA, KOTOPBIH MOXKET UMETh 3aMECTUTENb, U

3aMECTUTENb BbIOPAaH W3 HHU3LIETO AaNKWIA, HU3MIEH aJKOKCHIPYMIIbL, HU3ILIETO
THOPOKCHANKHMIIA, AMHMHOTPYIIbI, HHU3MIEH aJKWIAMHUHOTPYIIIBI W HHU3LIEr0 aJIKUIAMHHO
HU3LIETO aJKHJIA.

5. TlpousBonmHoe cynbpoHamMua OO ero (papManeBTUYECKH NpUemyieMasl COJb 10
nrobomy u3 . 1-3, rae

R u R; xaxaplil He3aBUCUMO APYT OT APYyra O3HA4ar0T aTOM BOJAOPOAA, HU3LIMHI aJIKUII
WUIA HU3IIUN THAPOKCHAIIKHIL,

R1 1 Ry mMoryr coenuHATECSI BMecTe ¢ 00pa30BaHHEM ATULHKINYECKOTO YIIeBOIOPOA,
cogepkamero or 4 g0 7 aroMOB yriepoaa, KOTOPbIA MOKET HMETb 3aMECTHUTEIb,
reTepPOapUIIBHOTO KOJIBLIA, KOTOPO€ MOKET MMETh 3aMECTUTENb, WM Te€TEPOLMKIIA, KOTOPBIH
MOJKET UMEThb 3aMECTUTENb, U

3aMECTUTEIb BBIOPAH M3 HU3LIETO aJKWJIA H HU3LIEH aTKOKCUTPYIIIIBL

6. IlpousBomHoe cynabpoHamMuaa TUOO ero GpapMaleBTHUECKH MPHEMIIEMast COJIb TI0 TI.
1, roe

R1 n Ry kaxapIil HE3aBUCUMO APYT OT ApPyra O3HA4aroT aTOM BOAOPOAA, HU3IIUN AJIKUJL,
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HU3IIUH raJOaKuI WM HU3LIUH THAPOKCHATIKIII,

Ri u Ry mMoryt coenuHsThcst BMecTe ¢ 00pa3oBaHUEM AJTHLUKINYECKOTO YIIIEBOAOPOAa,
cogepkamero or 4 g0 7 aroMOB yriepoaa, KOTOPbIA MOKET HMETb 3aMECTHUTEIb,
reTepoapUIbHOTO KOJIbLIA, KOTOPOE MOKET HUMETh 3aMECTHUTeNb, MM T'€TepPOLIMKIIA, KOTOPBIH
MOKET UMETh 3aMECTUTEb, U

3aMECTUTEIb BHIOPAH U3 HU3LIETO aJIKWJIA U HU3LIEH aJKOKCHIPYIIIbI.

7. TlpousBomHoe cynboHammuna aud0 ero QpapMaleBTHUECKH MpHEMJIEMas COJb IO
nrobomy u3 . 1-3, rme R u Ry kaknblii He3aBUCHUMO JIPYT OT Jpyra O3HA4arOT aTOM BOAOPOAA,
HU3LIWNA aJIKWJI WK HU3LHUN THAPOKCHATKIIL.

8. IlpousBonmHoe cynbpoHamua JuOO ero (papMaueBTUYECKU NpUeMIIeMasl COJIb TI0
nrobomy u3 . 1-3, rae

Ri u Ry coenunsitoTcst BMecTe ¢ 0Opa3oBaHUEM MUPUAMHA, KOTOPBIH MOXKET HMETh
3aMECTUTEJTb, LIHKJIOTEKCeHA, KOTOPBIH MOKET UMETh 3aMECTHUTeNb, TUTHAPOIHpPAHa, KOTOPbIH
MOKET MMETh 3aMECTUTENb, TeTPAruAPOIUPUANHA, KOTOPBIH MOKET UMETh 3aMECTUTENb, WIIH
MUMHIa30J1a, KOTOPbIl MOKET UMETh 3aMECTHTEIb, U

3aMECTUTENIb BBIOpAH W3 HH3LIEro ajKuia, HHU3IIEH aJKOKCHUTPYIMbI, HH3IIEro
TMIAPOKCUANKUJIA, AMHHOTPYIIIbI, HHU3IIEH aJKWJIAMHHOTPYIIbl M HHU3LIErO aJKUJIAMHHO
HU3LIETO aJKHJIA.

9. TIlpousBomHoe cynboHammuna gudO ero QpapMaleBTHUECKH MpHEMJIEMas COJb IO
nrobomy u3 . 1-8, rae

€ O3Ha4aeT aToM a30Ta, U

kaxnplid u3 f, g u h osnavaer C-H.

10. IIpousBomnoe cyibpoHamuzna gub0 ero QgapMaleBTHUECKH MpHEMJIEMas COJb IO
mobdomy 3 mm. 1-9, rae B o3HavyaeT ruApOKCUrPYIITy WM aJIKOKCUTPYIIY, COAep KAy ot 1
10 6 aTOMOB yrJjeposa.

11. IIpousBomnoe cyibpoHamuna aub0 ero QgapMaleBTHUECKH MpHEMJIeMas COJb IO
mrobomy u3 . 1-10, roe 3amecturens B D BbIOpaH M3 aToMa rajioreHa, HU3MIErO aJIKWa,
HU3IIEH aTKOKCUTPYIIIbl M THAPOKCHTPYIIIBI.

12. IlpousBomnoe cyibpoHamuna gub0 ero QgapMaleBTHUECKH MpHEMJIeMas COJb IO
nrobomy u3 o, 1-11, roe

D o3Hauaer O€H30JIbHOE KOJBLO, KOTOPOE MOXKET HMETb 3aMECTHTENb, KOJbBLO
NUPUINHA, KOTOPOE MOXKET UMETh 3aMeCTHTEb, MM KOJbLO THO(EHa, KOTOPOe MOXKET UMETh
3aMEeCTUTENTb, U

3aMECTUTEJIb BHIOpAH M3 aTOMa rajoreHa, HU3IIEero ajKuia, HU3IIeH alKOKCUTPYIIbI 1

TUAPOKCUTPYIIIBL.
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13. IlpousBomnoe cyibpoHamuna aubo ero QgapMaleBTHUECKH MpHEMJIeMas COJb IO
nrobomy u3 o, 1-11, roe

D o3Hauaer OeH30JbHOE KOJBLO, KOTOPOE MOXKET HMETb 3aMECTUTENb, KOJIbLO
NUPUINHA, KOTOPOE MOXKET MMETh 3aMeCTHTEJb, MM KOJbLO THO(PEHa, KOTOPOe MOXKET UMETh
3aMECTHUTENb, U

3aMECTUTEIb TIPEACTABICH aTOMOM TaJIOTeHa.

14. IlpousBomnoe cyibpoHamuzna gub0 ero QgapMaleBTHUECKH MpHEMJIeMas COJb IO
nrobomy u3 . 1-13, rme R4 o3Hayaer atom Bogoposa.

15. IlpousBomnoe cyibpoHamuzna aub0 ero QpapMaleBTHUECKH MpHEMJIEMas COJb IO
nrobomy u3 mm. 1-14, rae, korma Rs comep:KUT 3aMecTUTENb, TO 3aMECTUTENb BBIOpaH U3 aToMa
rajoreHa, LUAHOTPYIIbI, TUAPOKCUTPYIIIbI, HHU3IIEr0 ajKHjia, HHU3IIEeH aJKOKCUTPYIIIbI,
TpudropmeTna, peHnIa U reTepOLUKINIECKOM MPYIIIIbL.

16. IlpousBomnoe cyibpoHamuna aub0 ero QgapMaleBTHUECKH MpHEMJIeMas COJb IO
nrobomy u3 nin. 1-14, roe

R4 u Rs coenunsitorcsi BMecTe ¢ 00pa3oBaHHEM T€TEPOLIMKIA, KOTOPBIH MOKET UMETh
3aMECTHUTENb, U

3aMECTUTEJb BbIOPAH U3 HU3IIErO aJKWIIA, HU3LISH aIKOKCUIPYIIIbI, THAPOKCUTPYIINbI U
reTepOLUKINYECKON IPYIIMBL.

17. IlpousBomnoe cyibpoHamuna nubo ero QgapMaleBTHUECKH MpHEMJIEMas COJb IO
nrobomy u3 nin. 1-14, roe

Rs o3Hawaer HM3MMA aJKWI, KOTOPbIH MOXKET HMMETb 3aMECTUTENb, HU3IIYIO
ANKUJIAMUHOTPYIINY HJIA T€TEPOLIUKINYECKYIO TPYIINY, KOTOPast MOKET HMETh 3aMECTUTEIIb, a

3aMECTUTENIb BBIOpAH M3 aTOMa TajoreHa, LMAaHOTPYIbI, TMAPOKCUTPYIIIbI, HU3LIEH
ANKOKCUTPYIIIIBL, TpupTOpMETHIIA U (PeHUIIA.

18. IIpousBomnoe cynbpoHaMuaa JuO0 ero papMaleBTHUECKH MPHEMIIEMast COJIb 110 TI.
1 mmu 2, roe

R1 n Ry kaxapIil HE3aBUCUMO APYT OT ApPyra O3HA4aroT aTOM BOAOPOAA, HU3IIUN AJIKUJL,
HU3IIYIO AJIKOKCUIPYIINY MJIH HU3LIMNA THAPOKCHATIKHIL,

R1 1 Ry Moryr coenuHsATBCSI BMecTe ¢ 00pa30BaHUEM ANHIUKIMYECKOTO YIIIEBOIOPO/A,
cozeprKaiero oT 4 1o 7 aToOMOB yriepoa, KOTOPbIH MOXKET ObITh 3aMEIIeH HU3IIUM aJKUJIOM,
reTepPOapUIBHOTO KOJIbLIA, KOTOPOE MOXKeT OBITh 3aMeIeHO HH3IIUM  AJKHJIOM, HWJIH
reTepOLIMKIIa, KOTOPbI MOXKeT ObITh 3aMEeLIeH HU3LINM aJIKHUJIOM,

D o3HaudaeT O€H30JbHOE KOJIBLO, KOTOPOE MOXKET ObITh 3aMEIIEHO aTOMOM TaJIOTeHa, HIIH

K€ TeTepOaAPIIIBHOE KOJIBLIO, BBIOPAHHOE U3 CIEAYIOMHX (hopmyi:



I7Ie a O3HAYAET MOJIOKEHHe CBs3H ¢ S, a b — monoxenue cBsizu ¢ N,

R4 o3nauvaer atom BoAopoaa, a

Rs o3Hauaer ankun, copepxkamuil OT 2 10 5 aTOMOB YIepoaa, KOTOPBIM MOXKET UMETh
3aMeCTUTENb, BBIOPAHHBIN U3 TPYIIIBL, COCTOSIIEH 13 HU3IIEH aJKOKCUTPYIIBI, aTOMa TajloreHa,
TUIPOKCUTPYIIIBI U apuila; FeTepoapuil, WIN reTepOLUKINYECKYI0 IPyIy, COAEPKallyl0 aTOM

O B KOJIBIIE, TTE:

korna D — GeH30JIbHOE KOJIBLIO, KOTOPOE MOKET ObITh 3aMEIIEHO aTOMOM rajioreHa, To D

coenuHsieTcs ¢ S v N B napa-noJOKeHUsIX,

korna D — rerepoapuiibHOE KOJIBLIO, MPEACTABIEHHOE Clenyromieit popmynoi

, TO € O3HA4YaCT aTOM a30Ta,

korga Rs — rerepouumknuueckast rpynma, comepskamasi atom O B kosbile, T0 R u Ry

COCAUHAIOTCA BMECTEC C O6paSOBaHI/IeM reTe€poapuiibHOIO KOJiblia, a

korga Rs — ajkun, coaepkamuii oT 2 A0 S5 aTrOMOB yryiepoja, KOTOPBIA 3aMelleH
TUIPOKCIIIOM, TO Rs mpencrasneH creayromieii Gopmynoit:

HO :

19. IlpousBoxnoe cynabpoHaMuaa 100 ero GpapMaleBTHUECKH MPUEMIIEMast COJIb 110 TI.

1 wnu 2, mpeacTaBIeHHbIE CeAyIoIe GopMyIIoit:
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20. IIpouseognoe cyabpoHaMuaa OO0 ero GpapMaleBTHUECKH MPHEMIIEMast COJIb 110 TI.

19, mpencraBieHHbIe clieayIoIIe GopMyIIoii:
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21. IIpoussognoe cyabpoHaMuaa OO0 ero GpapMaleBTHUECKH MPHEMIIEMast COJIb 110 TI.
19, mpencraBieHHbIe clieayIoIIe GopMyIIoii:
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22. TlpousBognoe cyabpoHaMuaa OO0 ero GpapMaleBTHUECKH MPHEMIIEMast COJIb TI0 TI.

Ry

19, mpencrasieHHbIe JTIOOOU U3 CAENYIOIINX (hPOPMYI:
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23. TlpousBognoe cyabpoHaMuaa JHO0 ero GpapMaleBTHUECKH MpHEMIIEMast COJIb 110 TI.

22, mpencTaBjeHHbIE JIFOOOH 13 cleayromux GopmyT:
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24. TlpoussBogHoe cyib(poHamuma nudO ero QpapMaleBTHUECKH IMpHEMJIeMas COJb IO
modomy m3 mm. 1-23, npu 5ToM B 03Ha9aeT rugpOKCUTPYIIy, METOKCUTPYIITY, STOKCHUTPYIILY,
U30TIPOTIOKCUTPYIIIY HITH U300y THIIOKCUTPYIIITY.

25. dapmaneBTUYECKash KOMIIO3ULIUS, COAEpIKaliasi MpoOU3BOIHOE Cyib(poHamuma Tudo
ero (apMareBTHYECKH IPUEMIIEMYIO COJIb IO JTF0OoMy u3 . 1-24.

26. TepanesTuueckoe CpenCTBO 15805 poUITAKTHIECKOE CpenCTBO IS
BOCTIAJIMTEIHHOTO 3a00JIEBAHUS, MTPH KOTOPOM B MEXaHHM3M 3a00JIEBAHUS BOBJICUEH 3aBUCHMBII
oT uHTerpuHa o4f7 mpouecc aare3wu, TAe CPEICTBO COINEPIKUT MPOU3BOAHOE CyJIb(pOHAMHUAA
b0 ero (papMaleBTUYECKH MPUEMIIEMYIO COJTb 10 Jitodomy u3 mi. 1-24.

27. WUnrnbutop uHTerpuHa o4f7, comepamuii Npou3BogHOE CyibdoHamuna Judo ero

(hapManeBTHUECKU MPUEMIIEMYIO COJIb TI0 JTII0O0oMy 13 . 1-24.
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