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INPUMEHSAEMBIE B KAYECTBE UHI'NBUTOPOB IAP MUMETUKHN
SMAC U UX TIPUMEHEHHUE

CChLIKA HA POACTBEHHYIO 3aSIBKY

CornmacHo HacTOAIIEH 3aBKE UCIIPAIIMBAETCS IPEUMYIIECTBO U IPHOPUTET 3asBKH HA
Bbigauy nateHra Kuras Ne 201711117079.6, nopanson B HarmonaneHOE ynpasieHHe
uHTEIeKTYyansHol cooctBeHHocTH KHP 13 Hos0ps 2017 roma, packpsiToe
COACPKaHUE KOTOPOM BO BCEHU CBOEHM MOJHOTE BKIIOYEHO B HACTOSIIUU JOKYMEHT

MOCPEICTBOM CCHITKH.
00.1a¢TH TEXHUKH

B Hacrosmem pacKphITHH OIMCAHO COEIWHEHHWE, KOTOopoe uHruoupyer [AP
(MHTHOUTOpP OENKOB AamomTo3a), CHoco0 €ro TMONYyYeHHS W €r0 NPUMEHEHHE TpH
JIEYCHUH pa3NUYHbIX 3a0oseBaHuid. COEIMHEHHS TO HACTOSIIEMY PACKPBITHIO
NPHUMEHSFOT [ JICUECHHUs PaKa, ay TOMMMYHHBIX 3a00JICBAHUHN U IPYTHX 3a00JICBAaHHI,

CBA3aHHBIX C I[e(i)eKTaMI/I KIICTOYHOIO aroImro3a.

IlpeanocpLIKKy M300peTeHUsI

3anporpaMMUpOBaHHAs THOETh KJIETOK WIPAET KIIOYEBYIO POJb B PETYIHPOBAHHUU
KOJIMYECTBA KIIETOK M yAAJICHHH TOJIBEPTHYTHIX CTPECCY WM MOBPEKICHHBIX KIETOK
W3 HOPMalbHBIX TKaHEW. MaKTUYECKH, MEXaHW3M CHUTHAJIBHOM CETH aromnTo3a,
MPHUCYIIWH OOJIPIIMHCTBY THITOB KIIETOK, OOECTIEUYHMBAET TJIABHBIA Oaphep MPOTHB
Pa3BUTHA W TPOTPECCHPOBAHUA paka y 4enoBeka. OgHaKko OOHIHOCTh BCEX PAKOBBIX
KIETOK 3aKIIFOYAETCI B TOM, YTO OHH HE MOTYT TMPOXOJUTH TPOILECC aromnTo3a U
JWIIEHBI BO3MOKHOCTH HAJICKAIIETO TPOTEKAHHWSA AaromnTo3a HW3-3a OTCYTCTBHSA
HOPMAJIBHOTO MEXaHW3Ma amomnTo3a. B  Hacrosmee BpeMs  OONBITHHCTBO
MPOTHBOPAKOBBIX METOJOB TEPAIMH, B TOM YHCIIE XUMHOTEPATHSA, Ty4YeBas TEPAIUs U

HMMYHOTEpanus, AEUCTBYIOT MyTEM HENMPSAMOW UHAYKLHWHU arloNTO3a PAKOBBIX KIIETOK.
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Tak, HeCTIOCOOHOCTH PAKOBBIX KIIETOK MPOXOIUTH MPOLECC ATIONTO3a M3-3a IE(EKTOB
B HOPMAQJIbHOM MEXaHM3ME AamoNTO3a 3a4acTyl0 CBs3aHa C ITOBBIIICHHOMU
YCTOMYUBOCTBIO KJIETOK K amonTo3y, HHIyLUPYEMOMY XHMHOTEPAIHEH, JIy4eBOH
Tepanued WM MMMyHoTepanued. [losTomMy JOCTH)KEHHME HENOCPEACTBEHHOIO
WHTHOMPOBAHUA KIFOUEBOTO OTPHULIATENIBHOTO PETYIATOPHOTO (PakTOpa, KOTOPBIK
WTpaeT BAKHYIO POJb B  alONTO3€ PAKOBBIX KJIETOK, OBUI0O OBl OYEHBb
MHOTOOOCINAIOIIEH  TEPameBTHYECKOM  CTpaTerHed s pa3padOTKH  HOBBIX

MIPOTHUBOPAKOBBIX JIEKAPCTBEHHBIX CPEICTB.

K mHacrosmiemy MOMEHTy OBUTA BBISBICHBI JBa BAKHBIX THIIA HETATHUBHBIX
PETYIATOPHBIX (PAKTOPOB KJIETOYHOTO amomnrto3a. [lepBhIM KIaccoM perysTOPHBIX
(dakTOpOB ABIAIOTCS OCNKH cemeiicTBa Bcl-2, Takme kak [aBe BBICOKOAKTHBHBIC

AHTHATIOTITO3HBIE MOJIEKYJTBI, T. €. Oenmku Bel-2 u Bel-XL.

BTOpBIM Ba)KHBIM KJIACCOM HETATHBHBIX PETYIATOPHBIX (PAKTOPOB KIETOYHOTO
aronTo3a SABISIFOTCS WHTHOMTOPHI OenkoB amomnto3a (IAP). IAP Bmepseie Obutn
OOHapy’kKeHbl y OaKyJIOBHPYCOB B CBA3H C WX CIOCOOHOCTHIO TOJAMEHATH ()YHKITHIO
oenka P35. K rakum G6enkam otHocsaTesa XIAP, cIAP1, cIAP2, ML-IAP, ILP-2, NAIP,
Apollon u Survivin. Cpend HHX CHETUIEHHBIH ¢ X-XpOMOCOMOW HWHTHOHUTOP Oe€lika
anonto3a (XIAP) okaspBaeT aHTHAONTO3HBIH 3(PQEKT MyTeM HEMOCPEACTBEHHOTO
WHTHOMPOBAHUA Kacmasbl-3, Kacmasbl-7 W Kacmasel-9. benku cIAP wHrHOupyior
aroTnTo3, B OCHOBHOM OJIOKHPYS MyTh penenTtopa cMepTH. [Ipu paspymeHuu OemkoB
clAP ux cyoOctpar, T.e. NIK (NF-kB-uamymupyromas kuHasza), He TOJBEpPracTcs
Pa3pyLICHUIO H, CICAOBATENbHO, HakarmuBaeTca. Hakomnennas NIK akruBupyet NF-
kB depe3 HekaHOHWYECKHi My Th, 1 akTuBanusa NF-kB coco6cTByet cexpennu TNFa,
kotopas B couerannu ¢ TNF-R1 (pemenTopom TNF-1) 3amyckaer myTh perenropa
cmeptd. Paspymienne cIAP Taxke npuBoauT K yBenuueHuro cekpeuuu RIPKI
(B3aMMOAECHUCTBYIONIEH C PEIENTOPOM MPOTEHHKHHA3bl 1), koTopas Bmecte ¢ FADD
(Fas-accommmmupoBaHHBIM TOMEHOM CMEPTH) M KacIMa3on-8 o0pas3yeT MmpoarmonToTO3HBIN
komiuiekc RIPK1-FADD-kacnaza-8, a 3aTeM akTUBUpYETCS Kacnasa-3, YTO MPUBOJIUT

K aronTo3y KIICTOK.
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Ceepxokcmpeccust cIAP1 u cIAP2, Be3BaHHas yacTod aMIUTH(UKAIMER XPOMOCOMBI
Ha yuactke 1121 - 23 (xoTopbIii OxBaThIBaeT 00a TeHa), ObUTa 3aMeueHa NpHU
Pa3NHYHBIX 3JI0KAYECTBEHHBIX 3a00JI€BAHHUAX, B TOM YHCIIE TPHU HEHpPOOIacTOME,

MOYCYHO-KIICTOYHOM PAaKEC, KOJIOPCKTAIIbHOM PAKE, PAKC KCITyJIKa U T. .

B HaCcTOAIICC BPEMA CO MHOTUMH MOJICKYJIAMH JICKAPCTBCHHBIX CPEACTB OBLIIH HAYATHI

KIIHHUYCCKHUE HCCICAOBAHHUA H OBLT AOCTUTHYT HeKOTOpBII‘;I MOJI0KUTETbHBIM

pesynbrar, ¢ Takumu kak LCL-161, Debio 1143, BI-891065 u ASTX-660.

KpaTtkoe onucanue u3oopereHust

B HacTOsmIeM pacKphITHH MPEIOKEHO COEIMHEHUE, MpeacTaBieHHoe popmynoit (1),

WK €T0 (papMaLeBTHYECKH TIPUEMIIEMAS COJTb,

2--..

%g .

L~R,

rae

X, BoiOpan u3 C(Rs) u N;

X, BoiOpan u3 C(Rg), N, Ou S;

KKIBIH U3 ©°  HE3aBUCUMO BBIOPAH U3 OJHHAPHOM CBA3U M JBOMHOM CBA3M;
L BIOpaH U3 OgUHAPHOU CBA3H U -O-;

R; BeiOpan w3 -C(=O)NH,, CN, Cis-amkmma, C;s-retepoankuna, ¢eHuna, S5-6-
YJIEHHOTO TeTepoapuiia U 5-6-4JIeHHOTO TeTEPOLMKIOANIKUIA; pUieM yKa3aHHbIA C.

s-amkun, Cis-retepoankui, (PeHwWN, S5-6-4JeHHBIA TeTepOoapwil WM S-O-4JIEHHBIN
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TeTePOIMKIIOATKIIT HeoOs3aTeTbHO uMeeT 1, 2 wmm 3 3amectutens R;

R, BeiOpan w3 H, ramorena, CN, COOH, -C(=O)NH,, Cijamxmma u Ci4-
reTepoaikuna; npudeM ykasaHHbid C;4-amkun uin Ci4-reTepoaKuil HeoO0s3aTeIbHO

umeeT 1, 2 unmm 3 3amectutens R;

kaxaeid U3 R; u R, nesaBucumo BwiOpan u3 H, ramorena m C,y-ankuma; nmpuyem

ykazauubi Ci_4-aKkui HeoOs13aTeabHOo uMeeT 1, 2 wmum 3 3amectutens R;
Ry BeIOpan u3 H, penuna u 5-6-uneHHoro rerepoapuna;
Rs Bb1Opan u3 H u ramorena;

R BBIOpan w3 H, ranorena, C;4-ankuna, Cy4-rerepoankuna, CN u COOH; mpuuem
ykazaHHbld Cyy-ankun wimm Cj4-TeTepoajKui HeoOs3aTenbHO mMeeT 1, 2 wim 3

3amectuTensa R;

R BBI6paH U3 rajorcHa, OH, CN, CH3, CH3CH2, CH3CH2CH2, CH(CH3)2, OCH3,
OCF3, CHFz, CHzF J41 NHz, J41

Kakapid w3 ykazaHHoro Cig4-rerepoankuna, Ci.s-reTepoankunia, S-0-4leHHOTO
reTePOLMKIIOANKHIIA U S5-0-4JIEHHOTO reTepoapuiia COAEPKUT 1, 2 wnm 3 retepoatoma
WJTH TETEPOATOMHBIX pauKajia, KOTOPbIE HE3aBUCUMO BhIOpaHbI U3 -NH-, -O-, -S-, N, -
C(=0)0O-, -C(=0)-, -C(=O)NH-, -C(=S)-, -S(=0)-~, -S(=0),-, -C(=NH)-, -S(=0),NH-, -
S(=O)NH- u -NHC(=O)NH-.

B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHUA HACTOAMICTO PACKPBITHA YKA3aHHOC BBIIIC

COETMHEHUE WITH €T0 (PapMaNEBTHYCCKH TTPHEMITEMAsT COJTb BRIOPAHBI U3
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> , e <, X, X5, L, R;, Ry, Ry, Ry u R,

ABJIIOTCA TAKUMH, KaK OMIPCACIICHO BBIIC.

B HCKOTOPBIX BapHaHTaX OCYHICCTBIICHUA HACTOAMICTO PACKPBITHA yKaSaHHBII‘;I BBIIIIC

X, BoiOpan u3 C(Rg) u N.

B HEKOTOPBIX BapHaHTaX OCYHICCTBJICHUA HACTOAIICTO PACKPBITHA YKaSaHHBIfI BBIIIC

X, BeiOpan u3 C(H), C(Cl), C(CH;) u N.

B HEKOTOPBIX BapHaHTAaX OCYIIECTBICHUSA HACTOAIIECTO PACKPHITHS YKAa3aHHBIN BBIIIC
R; BeiOpan u3 -C(=O)NH,, CN, Cs-amkuna, C,.s-ankokcu, Ci.s-amkunamusao, Cj_s-
ankuntuo, Cy.s-ammna, Cy.s-cynbdonuna, peHuma, S-6-4JeHHOT0 TeTePOIUKIOATKHIA,
KOTOPBIH COACPKUT 1-2 aroma, HE3aBUCUMO BbIOpaHHBIX W3 N wmu O, ©u
HEOO0M3aTENbHO 3aMEMIEH OJTHUM OKCO, ¥ 5-6-4JIEHHOTO TeTePOapHIIa, coaepKamero 1-
2 aToMa, HE3aBUCUMO BBIOpaHHBIX W3 N; mpudem ykazaHubid Cjs-amkun, Cis-
ankokcH, Cjs-amkunamuno, Cis-ankuntuo, Cis-ammn, Cis-cynbhoHun, ¢enun, S5-6-
YJIEHHBIA T€TEPOIUKIIOATKHIT WA 5-6-4JIEHHBIA TeTEPOapHi HEOOA3aTeTbHO UMEeT 1,

2 wiu 3 3amecTtuTeia R.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHHS HACTOSINETO PACKPBHITHSA YKA3aHHBIA BBIIIIC
R1 BBI6paH us3 -C(:O)NHz, CN, CH3, CH3CH2, Cl_s-aJIKI/IJI-C(:O)-, C1_4-aJ'IKI/IJ'I-C(:O)-
, Cis-amkun-S(=0),-, Cis-amkun-N(H)C(=0)-, Ci4-amkun-N(H)C(=0)-, (Ci,-
o ‘/\NH (:z
- \___ HN’& HN
ankun),-N-C(=0)-, ¢enuma,  HN =l O; mpuuem

ykazanusii  CH;, CH;CH,, C1_5-aHKHH-C(=O)-, Ci4-amxun-C(=0)-, Cy_s-ankun-
S(=0),-, Cis-anxkun-N(H)C(=0)-, Ci4-ankun-N(H)C(=0)-, (C;,-anxun),-N-C(=0)-,
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6
o N o
o - s AL S
, , A HeoOs3aTeapHO uMmeeT 1, 2 umu 3
3amecTtuTena R.

B HCKOTOPBIX BapHAaHTAX OCYHICCTBIICHUA HACTOAMICTO PACKPBITHA yKaSaHHBIfI BBIIIIC

D ’@ \J , S /) Q\
| BBIOpaH H3 -
,@o,’f‘oﬁ%

/

B HEKOTOPBIX BapHaHTAaX OCYINECTBJICHHS HACTOAIIETO PACKPBITHA YKAa3aHHBIM BBIIIC
R, BeiOpan u3 H, ramorena, Ci4-amkuna u Cy4-ankun-O-; npudeM ykazaHHbIA Cjy-

ankun unn C4-ankun-O- HeoOs3aTenbHO 3amerneH 1, 2 Wi 3 rajIoreHaMu.

B HEKOTOPBIX BapHAHTaX OCYHICCTBJICHUA HACTOAIICTO PACKPBITHA YKaSaHHBIfI BBIIIC

R, Beiopan u3 H, F, Cl, Br, CF; u OCF;.

B HCKOTOPBIX BapHaHTax OCYHMCCTBICHHA HACTOAMICTO PACKPBITHUA K&)I(I[LIﬁ Hu3

ykazaHHOTO BbIIe R; 1 R; He3aBucumo BoiOpan u3 H, F u Cl.

B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHHUA HACTOAIICTO PACKPBITHA YKaSaHHLIfI BBIIIIC

Ry BeIOpan u3 H u O

B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHHUA HACTOAIICTO PACKPBITUA YKaSaHHBIfI BBIIIIC

Rs BeiOpan u3 H u CL

B HCKOTOPBIX BapHaHTaX OCYHICCTBIICHHUA HACTOAIICTO PACKPBITHA yKaSaHHBIfI BBIIIIC

R¢ Be10pan u3 H, Cl u CHs.

B HCKOTOPBIX BapHWaHTaX OCYIICCTBIICHHUA HACTOAIICTO PACKPBITHA YKa3aHHAsA BBIIIC
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CTPYKTYpHas €IHHULA BBIOpaHa U3

1

.-N/ \
N=/ R
Rs

7

B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHUA HACTOAMICTO PACKPBITHA YKa3aHHAs BBIIIC
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Cl

B HEKOTOpBIX BapHaHTaX OCYHIECTBIECHHS HACTOAIIETO PACKPHITHA YKA3aHHBIA BBIIIE
X, BoiOpan u3 C(Rg) m N, a ocranbHble TEPEMEHHBIE SBISIIOTCS TAKUMH, Kak

OnpecACJICHO BBIIIC.

B HEKOTOpBIX BapHaHTaX OCYHICCTBICHHS HACTOSIIETO PACKPHITHSA YKA3aHHBIA BHIIIIE
X, Beiopan u3 C(H), C(Cl), C(CH;3) u N, a ocTaibHbIE TIEPEMEHHBIE SBIISTFOTCS TAKUMH,

KaK OnpeaciiCHO BBIIIC.

B HEKOTOPBIX BapHaHTAaX OCYILIECTBJICHHS HACTOAIIETO PACKPBHITHA YKAa3aHHBIM BBILIE
R; BeiOpan u3 -C(=0)NH,, CN, Cis-ankuna, C,.s-ankokcu, Cis-ankunamuno, Ci.s-
ankuntho, Cy_s-aruna, Co_s-cynbponnna, GpeHuna, S-6-4JIeHHOTO TeTEPOIUKIOATKHUIIA,
KOTOPBIA coaepkuT 1-2 atoma, He3aBUCHMO BbIOpaHHBIX W3 N wm O, u
HEO0OM3aTENbHO 3aMEMIEH OJTHUM OKCO, ¥ 5-6-4JIEHHOTO TeTePOapHIIa, coaepKamero 1-
2 aToMa, He3aBUCUMO BbIOpaHHBIX W3 N; mpudem ykazanubid Cjs-amkun, Cis-
ankokcH, Ci.s-ankunamuno, Cis-ankuntuo, Cis-ammn, Ci_s-cynbpoHun, ¢peHun, S5-6-
YJIEHHBIA T€TEPOIUKIIOATKHIT WIIA 5-6-4JIEHHBIA TeTEPOApH HEOOA3aTETbHO UMEeT 1,
2 wnu 3 3amectutenss R, a ocTalbHble TNEPEMEHHBIE SIBISIOTCS TaKUMH, Kak

OMpCACIICHO BBIIIC.

B HEKOTOPHIX BaPHAHTAX OCYLIECTBIEHHUS HACTOAIIETO PACKPHITHS YKA3aHHBIA BBILIE
R1 BBI6paH us3 -C(:O)NHz, CN, CH3, CH3CH2, Cl_j-aJIKI/IJI-C(:O)-, C1_4-aJ'IKI/IJ'I-C(:O)-
, Cis-ankun-S(=0),-, Cs-anxkun-N(H)C(=0)-, C4-anmxun-N(H)C(=0)-, (C,,-
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o ‘/\NH (\

RS E G
ankun),-N-C(=0)-, ¢enmma, HN = O npuuem
ykazanusii  CH;, CH;CH,, Cl_s-aJ'IKI/IJ'I-C(:O)-, Ci4-amxun-C(=0)-, Cy.s-ankun-
S(=0),-, Cis-anxkun-N(H)C(=0)-, Ci4-ankun-N(H)C(=0)-, (C;,-anxun),-N-C(=0)-,

el L8
- \___ HN HN
¢enun, HN = R0’ O HeobGsa3arenbHo umeer 1, 2 wmm 3

3aMCCTHTCILA R, a OCTAJIbHBIC TICPCMCHHBIC ABJIAIOTCA TAKHUMH, KaK OIMPCACIICHO BBILIC.

B HEeKOTOpBIX BapuaHTaxX OCYIIECTBJIECHUS HACTOSIIETO PACKPBITHS YKA3aHHBIN BBIIIE
R, BoiOpan u3 H, ramorena, Ci -amkuna u Cp4-ankun-O-; npuuem ykazaHHbIH Cpy-
ankunn umn Cpy-ankun-O- HeoOs3aTenbHO 3aMemieH 1, 2 wiaud 3 rajoreHamu, a

OCTAJIbHBIC IICPEMCHHDBIC ABJIAIOTCA TAKHMH, KaK OIIPCACIICHO BBIIIC.

B HEKOTOPBIX BapHaHTAaX OCYINECTBJICHHS HACTOAIIETO PACKPBHITHA YKAa3aHHBIM BBILIE
R, BeiOpan u3 H, F, Cl, Br, CF; u OCF3, a ocTampHbIe IEpEMEHHBIE SBIISIOTCS TAKHMH,

Kak OnpeaciiCHO BBIIIC.

B HekoTOphIX BapuaHTax OCYIIECTBJCHHS HACTOSIIETO PACKPBITUA KAKABIM H3
ykazanHoro Beime R; m R, HesaBucumo BeiOpan w3 H, F m Cl, a ocranpHbie

NEPEMCHHBIC ABJLIFOTCA TAKWUMH, KaK OIIPCACIICHO BBIIIC.

B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHHUA HACTOAIICTO PACKPBITHA yKaSaHHBIﬁ BBIIIIC

Ry BoiOpan w3 H m i , @ OCTaJbHBIC TIEPEMECHHBIC SBILIFOTCA TAaKHUMH, KakK

OMmpeCACIICHO BBIIIC.

B HEKOTOPBIX BapHaHTaX OCYMIECTBICHUSA HACTOAIIETO PACKPBITHA YKA3aHHBIN BBIIIC
Rs BeiOpan u3 H u Cl, a ocTanmpHbIe TIEpeMEHHBIE SBISAIOTCS TAKAMH, KaK OTIPEAETICHO

BBIIIIC.

B HekoTOpBIX BapuaHTaxX OCYINECTBJICHHA HACTOALIETO PACKPBITUA YKA3aHHBIA BBIIIC
Rg¢ BoeiOparn w3 H, Cl u CH;, a ocrajnpHbIe TIEpEMEHHBIE SBISIOTCA TAKAMH, Kak

OMmpecACIICHO BBIIIC.
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B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHUA HACTOAIICTO PACKPBITHA YKa3aHHAsA BBIIIC

CTPYKTYPHAas €IUHULA

1

—

.-N/ \
N=/ Re

7

Rs , 4 OCTAJIbHBIC TICPCMCHHBIC ABJIAOTCA TAKHUMH, KaK OIIPCACIICHO BBIIIIC.

B HEKOTOPBIX BapHaHTaX OCYHICCTBICHUA HACTOANICTO PACKPBITHA YKa3aHHAas BbBIIIC
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N \N B
W
N= -
- .-N N/ )
N=/Cl
N/ /
Cz —N
N N 0
_.N N
Cl
OCF3 , a4 OCTaJIbHbIE

NCPEMCHHBIC ABJIAIOTCA TAKUMH, KaK OIPCACIICHO BBIIIC.

Taroke cymiecTByeT HECKOJIBKO BAPHAHTOB OCYIIECTBICHHS HACTOSIIETO PACKPHITHA,
KOTOPBIE TOJyY€HBI B PE3YyJbTaTe OOBECAMHEHHS B KOMOHMHAIIUIO YKA3aHHBIX BHIIIE

MEPEMEHHBIX.

B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHUA HACTOAIICTO PACKPBITHA YKA3aHHOC BBIIIC

COETMHEHUE WITH €T0 (PaPMALIEBTHYCCKH TTPHEMITEMAsT COJTh BRHIOPAHBI U3

O O
N - Ry N—— R7
\H/H(kl; f\'\\l§ R, \H/H(HE \I\\I§ Ry
o) R, O
(I1) " (ITD)

rac Ry, R; u Ry ABAsS1OTCA TakuMu, Kak OMPEAETEHO BBIIIE.

B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHUA HACTOAMICTO PACKPBITHA YKA3aHHOC BBIIIC

COETMHEHUE WITH eT0 (PapMaANEeBTHYCCKH TTPUEMITEMAsT COJTh BRIOPAHBI U3
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rae Ry, R; u Ry ABAsAIOTCA TakuMu, Kak ONIPEAETIEHO BBIIIE.
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B Hacrosimmem pacKphITHH JOTIOJMHHTEIBHO TPEIIOKeHa (apManeBTHUECKAS
KOMIIO3HIIHSA, COACpIKAIas TepaneBTHYECKH S(P(EKTHBHOE KOJIHYECTBO YKA3aHHOTO
BBIIIE COCAWHEHHA WM €ro (apMaleBTHYECKH TPHEMIIEMOH COJMH B KA4eCTBE

JACUCTBYIOIIETO HHIPEAUEHTA U (DapMAIIEBTHYECKH MPUEMIIEMBIH HOCHTETb.

B HACTOAIICM PACKPBITUH AOOIMOTHUTCIIBHO IMPCIIOKCHO IMPUMCHCHHC YKA3aHHOI'O
BbIIIC COCOAHUHCHUA, HIJIU €TI0 (bapMaL[CBTI/I‘{CCKI/I HpHCMJ’[CMOfI COJIM, WU YKaSaHHOfI

BhIIIE (hapMaLEBTUIECKONW KOMITO3HUIIUH TIPH MOy YeHHH HHTHOUTOpa [AP.

B apyrom acmekre B HACTOSIIEM PACKPHITHH JOTIOTHUTEIBHO TPEIOKEH CIOCO0
J€UCHUS 3a00JICBAHUS, TPH KOTOPOM JIOCTHTAETCA TIOJOXKHUTENbHBIA 3(dexT B
pesynbTaTe MHrHOMpoBaHusa AP, mpemycmaTpuBarOmuil BBEIECHUE TEPANEBTHYECKH
3(¢(}EeKTHBHOTO  KOJMYECTBA  YKA3aHHOTO  BBIIE  COCAMHEHUS  WIH  €T0
(apManeBTHYECKH TIPHEMJIEMOM COJIM W YKa3aHHOW BhIIE (hapManeBTHIECCKON
KOMIIO3ULMA  HY)KJAOLIEMYCSI B TaKOM  JIEYEHHH  MIICKOIMTAKOIIEMY,

OpeCAnOYTUTCIIBHO YCITOBCKY.

B apyrom acmekte B HAcTOSLIEM PACKPBITHM JOIMOJHUTEIBHO MPEATIOKEHO

NPUMCHCHHUC YKA3aHHOT'O BBIIIC COCAUHCHUA HITH €T'O (bapMaI_[eBTI/I"ICCKI/I HpHeMHeMOfI
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COMM W YKa3aHHOMW BbIOIe (DaPMALEBTHYECKOW KOMIIO3MIIMA TIPH JICYCHUH
3a00NeBaHMA, TPH KOTOPOM JOCTHTAETCA TIOJIOKHTENBbHBIN 3(p(deKT B pe3yibTare

uHTHONpoBanus [AP.

B npyrom acnekTte B HaCTOSLIEM PACKPBITHH JONOIHUTEIBHO MPEMJIOKEHO YKA3aHHOE
BBIIIE COEAMHEHUE WK €T0 (papMareBTHUECKH MPUEMIIEMAs COMb JIUIsI MPUMEHEHHUA B
Ka4eCcTBE JIEKAPCTBEHHOIO CPEACTBA. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
HACTOALIETO PACKPBITHS YIOMSAHYTas BbIIE (OPMYJIHUPOBKA «JJIsI TMPUMEHEHHA B
KaueCTBE JIEKAPCTBEHHOIO CPEACTBA» OTHOCHUTCS K IIPUMEHEHHIO B Ka4deCTBE
JIEKapCTBEHHOTO CPEACTBA I JICUCHHs 3a00J€BaHMA, NPU KOTOPOM JOCTUTAETCA

MOJIOKHUTENBHBIN 3¢ ekt B pesynprare uHrHOUpoBanus [AP.

B HEKOTOPBIX BapHAHTAX OCYHICCTBIICHUA HACTOAIICTO PACKPBITHA yKa3aHHBIfI BBIIIIC

uHrHOuTOp IAP OoTHOCHTCS K MHTHOHUTOPY CIAP1.

B HeKoTOpBIX BapHaHTaX OCYIIECTBIICHHS HACTOSINETO PACKPBITHA YKA3aHHBIM BBIIIE
uHrHOUTOp [AP M marHONUTOP CIAP1 MpeacTaBnseT coO0H TeKapCTBEHHOE CPEACTBO

AT ICYCHHUSA paKa.

B HCKOTOPBIX BapHaHTaX OCYIICCTBIICHHUA HACTOAIICTO PACKPBITHA YKaSaHHLIfI BBIIIIC

Pax mpeACTaBIIAET COOOH paKk MOJIOUHOM SKEIIE3bI.

TexHHUEeCKHE PE3VIILTATHI

CoenvHEHHE TIO HACTOSTIEMY PACKPBITHIO TPEACTaBIIeT coOor muMmeTHK SMAC,
KOTOPBIM OKa3bIBaET aHTaroHucTuueckoe neiicrteue Ha CIAP1 u  saBmsercs

n3bupatenbHbM K CIAP1 u XIAP.

OnpeneneHua U ONUCAHUE

Ecmm He ykasaHo WHOe, TIPUBEJCHHBIE Jajnee TEPMHHBI U (Ppasbl, MPUMEHIEMBIE B
HACTOSIIEM JOKYMEHTE, UMEIOT IIPUBEICHHBIE aanee 3Ha4eHUs. KOHKpETHBIN TEpMUH

WM KOHKPETHYIO (pasy, €cliM MM HE JAaHO OTAEIBHOE OMNpEAETICHHE, HE CIEAYEeT
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HCTOJKOBBIBATh KAK HEONPEACIICHHBIE WM JIBYCMBICICHHBIC, a4 CICAYET MOHUMATH B
WX OOBIMHOM 3HAaYeHWH. ECM B HACTOSAIIEM JOKYMEHTE YMOMSHYTO TOPTOBOE
HA3BaHUE, NOJAPA3YMEBAIOT, YTO OHO O3HAYAECT COOTBETCTBYIOIIHUNA €My TOBApP HIIH €r0
JEUCTBYIOIIUN WHrpeaueHT. [IpumeHseMbld B KOHTEKCTE HACTOSINEr0 JAOKYMEHTA
TEPMHUH «(papMalEeBTHUECKH TPUEMJIEMBIID TPEIHA3HAYECH M1 O0OO03HAYEHHUS TEX
COEIMHEHUH, MATEPHUAJIOB, KOMIIO3HMIIMA W/WIM JIEKAPCTBEHHBIX (POPM, KOTOPEIE,
COTJIACHO JKCIIEPTHOMY MEIMLMHCKOMY 3aKIHOUYCHHIO, TTOAXOIAT Il TPUMECHECHUA B
KOHTAKTE C TKAHAMH JIFOJAEU U KUBOTHBIX, HE BBI3BIBAIOT YPE3MEPHYIO TOKCHYHOCTD,
pazapa’keHue, aJUICPrHYECKHH OTBET WM JPYTHe MPOOJEMBI WM OCIIOKHEHHS W

COOTBCTCTBYIOT Pa3yMHOMY COOTHOIICHUIO HOHBSa/pHCK.

TepmuH «(papManeBTHUECKH TpPUEMIIEMas COJIbY» O3HAYAET COJb COEJAMHEHHA IIO
HACTOAILIEMY PACKpPBITHIO, KOTOpas MOJy4YeHAa W3 COCOUHEHUS, HMCEIOLIETO
KOHKPETHBIH(KOHKPETHBIE) 3aMECTUTENh(3aMECTHTEH), KOTOPHIE NPEICTABICHBI B
HACTOAILIEM PACKPBITHH, U OTHOCHTEIBHO HETOKCHYHOM KHCJIOTBI WIM OCHOBAHUA.
Ecnu coeauHeHne MO HACTOSALIEMY PACKPBITHIO COJIEPIKHUT OTHOCHTEIIBHO KHUCIYIO
(YHKIMOHAIBHYIO TPYIITY, TO COJb NPUCOSAHHEHUS OCHOBAHHA MOKHO TOJTYYHTh
MyTeM TPHUBEIACHHUA HEUTPATbHOH (OPMBI TAKOTO COCOUHEHHA B KOHTAKT C
JOCTATOYHBIM KOJHYECTBOM OCHOBAHUSA B YHCTOM pAacTBOPE WM MOJXOJALIEM
WHEPTHOM pacTBopuTenie. Ecu coeMHEHHE MO HACTOSINEMY PACKPBITHIO COACPIKUT
OTHOCHTEJIBHO OCHOBHYIO (YHKIIHOHANBHYIO TPYIITy, TO COJNb MPHCOECIHHEHUS
KHCJIOTBI MOJKHO TIONYYHUTh TIyTE€M TIPUBEICHUS HEUTPANbHOH (HOPMBI TaKOTO
COEIMHEHUS B KOHTAKT C JIOCTATOYHBIM KOJHUYECTBOM KHCIIOTBI B YHCTOM PacTBOPE
WIH TOAXOMIIIEM HWHEPTHOM pactBopurene. [lpumepsr  (dapmaneBTryuecku
MPUEMIIEMBIX COJEH MPUCOECAUHEHUS KHCIIOTHI BKIIOYAIOT COJIM HEOPraHUYECKUX
KHCTIOT. HEKOTOpBhIE KOHKPETHBIE COEUHEHUS 10 HACTOSIIIEMY PACKPBITHIO COAEPKAT
OCHOBHBIE W KHCIOTHbIE (YHKIMOHAIBHBIE TPYMIBL, W TOITOMYy HX MOKHO
NPEBPaTUTh B OOy W3 COJEH TIPHCOCAWHEHUS OCHOBAHWUSA WM  COJIEH

OPUCOCOAUHCHUA KUCIIOTBHI.

cDapMaI_[CBTI/I"IeCKI/I OPpUCMIICMBIC COJIM MO HACTOAMCMY PACKPBITHO MOXKHO
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CHUHTE3HPOBATh W3 MCXOIHBIX COCTUHCHHM, COACPIKAIMUX KUCJIOTHBIC PaJHKAIIbI HITH
OCHOBHBIE PaJHMKANbl, C MOMOIIBI TPAJTHIIMOHHBIX XHMHUYECKHX CHOCO00B. OOBIYHO
TAKUE COJIH IMOJIyYArOT CIIEAYIOIIAM CIIOCOOOM: MPOBOIAT PEAKIHIO STUX COCTUHEHUH
B (hopMe CBOOOTHON KHCIIOTHI WM CBOOOTHOTO OCHOBAHHUSA CO CTEXHOMETPHUYECKUM
KOJIMYECTBOM TIOJIXOSINETO OCHOBAHHS WM TOIXOMAIICH KHCIIOTHI B BOJE HIIH

OpPraHUYECKOM PacTBOPUTEIE THOO UX CMECH.

CoenmuHeHHss 1O  HACTOAIIEMY  PACKPBITHIO  MOTYT  HMMETh  KOHKPETHYIO
reOMETPUYECKYI0 H30MEPHYIO0 (OopMy WM cTepeon3omMepHyro popmy. B HacTosmem
PACKPBITHH NPETyCMOTPEHBI BCE TAKHE COEIMHEHUS, BKIIOYAs LIUC- U TPAHC-U30MEPHI,
(-)- u (+)->HaHTHOMEPHL, (R)- U (S)-3HaHTHOMEPHI, TUacTepeoMepsl, (D)-u3omepsl, (L)-
W30MEphl, a TAKXKE HX PALEMHYECKHE CMECH M JApPYTHe HMX CMECH, TaKue Kak
SHAHTHOMEPHO WM JHACTEPEOMEPHO OOOTANICHHBIE CMECH, M BCE O3TH CMECH
MOJINATAI0T MO 00BEM HACTOSIIIETO PACKPHITHA. Y TAKOTO(TAKHX) 3aMECTHTENSA(-EH),
KaK aJIKWJI, MOKET(MOTYT) TIPUCYTCTBOBATH JOTIOJIHUTEIbHBIN(-bIe) ACHMMETPHIHBIH(-
pie) arom(-bI) yriepoga. Bce Takue HM30MEPHI M WX CMECH BKIIOYEHBI B 0O0BEM

HACTOSTIETO PACKPBITHA.

Ecnu He ykazaHo WHOE, TEPMHH «9HAHTHOMED» HITH «ONTHYECKHN H30MEP» OTHOCUTCSA
K JIOOOMy H3 Tapel CTEPEOHU30OMEPOB, KOTOPBIC SBISIOTCA  3€PKATBHBIMH

OTOOPAKEHUSAMH APYT APyTa.

Ecnu He yKka3aHO UHOE, TEPMHUH «LIMC-TPAHC-U30MEP)» UM «KT€OMETPHUECKHH H30MEP)
OTHOCHUTCSI K HM30MEpY, BO3HHMKLIEMY BCJIEACTBHUE TOTO, YTO JBOWHAs CBsI3b WU
OJWHApHAS CBA3b MEKIAY OOpPa3yIOIMUMH KOJBL0O aTOMaMH YTJIEpOoJa HE MOMKET

CBOOOTHO BpAIIaTHCS.

Ecmm He ykazaHO WHOE, TEPMHH «IHACTEPEOMEP» OTHOCHTCA K JIFOOOMY M3 TaphI
CTEPEOU30MEPOB, KOTOPHIA UMEET /1B MIIK OOJIEE XHUPAITBHBIX IIEHTPOB U HE SABIIETCS

3epPKaTbHBIM OTOOPAKEHHEM APYTOTO CTEPEON30MEPA TAHHON MOJIEKYJIBI.

Ecnmu He ykazano wHOe, «(+)» O3HAYaeT NPABOBpAMMAONIHHCH, «(-)» O3HAYACT
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JIEBOBPAIIAIONIMNCH, & «(£)» 03HAYAET PALIEMHYECKYIO CMECh.

Ecnu He yka3aHO HWHOE, KJIMHOBHAHYIO CIUIOIIHYIO CBsi3b (~*) W KIHHOBHIHYIO
Iy HKTUPHYIO CBsA3b (") HCIOIB3YIOT Mis 0003HaYEHUs a0COMFOTHOM KOH(PHIYyPALUH
CTEPEOTCHHOTO LIEHTPA, a MPSIMYI0 CIUIONIHYIO CBSA3b () U MPAMYIO MyHKTHPHYIO
CBA3b () HCHOJB3YIOT ISl 00O3HAYEHHS OTHOCHUTEILHOW KOH(HUIYpaImu
CTEPEOTEHHOTO HEHTPAa. BOMHHCTYIO JWHHIO (") HCHOJB3YIOT T 0003HAYCHHS
KJIIMHOBUIHOM CIUIOIIHOW CBS3H () HMIIM KIIMHOOOPAa3HOM IMyHKTHPHOH CBA3H ()
MMO0 BOJHHUCTYIO JTHHHIO () HCIOJB3YIOT I 00O3HAYEHHS MPSIMOM CIUTONTHON

CBA3H (#) ¥ IPSMOM MyHKTHPHOM CBSI3H ().

CoenvHEHHA TO HACTOSALIEMY PACKPBITHIO MOTYT UMETh KOHKPETHBIE TayTOMEPHBIC
¢dopmbl. Ecnu He yKa3aHO WHOE, TEPMHH «TayTOMEP» HIH «TayTOMepHas (opmar
OTHOCHUTCA K KKIAOMY M3 JBYX WJIH 00Jiee H30MEPOB, Y KOTOPHIX Pa3HbIE H30MEPHBIC
(bopMbI PyHKIMOHATBHOM TPYTITEI HAXOJATCS B JUHAMHYECKOM PAaBHOBECHH U MOTYT
JeTKO TpeBpamaTbes Apyr B JApyra NpH KOMHATHOM Temmeparype. Ecmu ecth
BO3MOJKHOCTh CYHIECTBOBAHHS TayTOMEPOB (HAmpuUMeEp, B PAcTBOPE), MENKAY
TAyTOMEPAMH MOJKET JIOCTUTaThCAd XMMHUYECKOE paBHOBecue. Hampumep, mpoTOHHBIE
TAYTOMEPHI (TaK)KE HA3BIBAEMBIE NMPOTOTPOITHBIMH TAyTOMEPAMH) TPEIYyCMATPUBAIOT
B3aUMOTIPEBPAIICHHA MOCPEJACTBOM MUIPALIMH MPOTOHOB, TAKUE KaK KETO-CHOIbHAs
W30MEpHU3alMs U HWMHH-€HAMHMHHasg HW30Mepu3alus. DBaneHTHele TayTOMEpbI
MPEIyCMAaTPUBAIOT B3aUMOIIPEBPAIICHHSA IMOCPEACTBOM PEKOMOMHAIIMH HEKOTOPBIX
CBA3BIBAIOIIMX 3JEKTPOHOB. Cpelar HUX KOHKPETHBIM MPHUMEPOM KETO-€HOJIbHOU
TAyTOMEPUU  SIBISETCS  B3aUMOINPEBPAIIECHHUE  MEXKAY  CIACAYIOIIUMHU  ABYMsS

TAyTOMEPAMU: NIEHTAH-2,4-THOHOM U 4-TUAPOKCUTIICHT-3-€H-2-0HOM.

Ecnu He yka3zaHO WHOE, NMPU HAJIMYUHU H30MEPOB y COEIMHEHHUS IO HACTOALIEMY
PACKPBITHIO CYIIECTBYIOT CIy4YaH, KOT/Ia COETUHEHHE «000TAMEHO OJHUM H30MEPOMY,
«M30MEPHO 00OTAIMEHO», «OOOTAMEHO OJHUM HAHTHOMEPOM» WM «IHAHTHOMEPHO
oOoramieHO». YKa3aHHbIE TEPMHHBI «OOOTAIMEHO OJHUM H30MEPOM», «H30MEPHO

000TaImeHo», «000TAMEHO OJHHM YHAHTHOMEPOM» HITH «IHAHTHOMEPHO OOOTAIEHO»
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O3HAYAIOT, YTO COJCP)KAaHUE OJHOTO M3 HM30MEPOB WIIM SHAHTHOMEPOB COCTABIAET
menee 100%, a Takwke UYTO COAECP)KAHME TAKOTO HM30MEpPAa WM JHAHTHOMEPA
npeBbImacT Wi paBHo 60%, unM npesplmacT Wik paBHO 70%, WM NMPEBBIIAET WU
paBHO 80%, unmu npeBsImIacT UM paBHO 90%, mnM npesbImaeT Ui paBHo 95%, umu
MPEBBIIAET WM paBHO 96%, WM MPEBBIINACT WIH PaBHO 97%, WM MPEBBIIAET WU
paBHO 98%, unu npeBsIIIacT WK paBHO 99%, WK npeBbIIacT WM paBHO 99,5%,
MPEBBIAECT UM PaBHO 99,6%, Wi mpesbIIacT WU paBHO 99,7%, WM npeBsIIacT

WM paBHO 99,8%, niu npesbIaeT Uik paBHo 99,9%.

Ecim He yka3aHO HMHOE, NPH HAIUYHMHM H30MEPOB Y COEJAMHEHUS IO HACTOAIIEMY
PACKPBITHIO CYIIECTBYIOT CIIy4aW «H30MEPHOTO H30BITKA» WM «IHAHTHOMEPHOTO
W30BITKa». YKa3aHHBIH TEPMHUH «HU30MEPHBIM H30BITOK» WIH «IHAHTHOMEPHBIN
H30BITOK» OTHOCHTCS K PA3HHUIIE MEKIY OTHOCHUTEIBHBIM HMPOLIEHTHBIM COJECPKaHUEM
IBYX HW30MEPOB WIM ABYX 3HAHTHOMEpOB. Hampumep, ecim coaepskaHHe OJHOTO
u30Mepa WM 3HaHTHOMepa cocTaBisieT 90%, a coxepskaHue Ipyroro M3omepa Wid
sHaHTHOMepa coctaBimsieT 10%, TO W3OMEPHBIM WM JHAHTHOMEPHBIA H30BITOK

(3HaueHue «ee») coctaBmsieT 80%.

OnTruecku aktuBHBIE (R)- U (S)-u3omepbl 1 D- U L-H30MEPHI MOYKHO TIOJIyYHTH C
MOMOTIBI0 XHPATBHOTO CHHTE3a WM ¢ IPUMEHCHHEM XHUPAIBHBIX PEAreHTOB JTHOO C
MOMOMIBI0 JIPYTHX OOIMETPUHATHIX METOAHMK. [IpH HEOOXOIMMOCTH SHAHTHOMEPA
OTIPEIEJICHHOTO COEIWHEHHS IO HACTOAMIEMY PACKPBITHIO €T0 MOYKHO TIOJMYYHTH C
MOMOMIBI0 ACHMMETPUYHOTO CHHTE3a WJIH JICPUBATH3ALMH C TIPUMEHEHHEM
XUPATBHOTO BCIIOMOTATEIIFHOTO BEIIECTBA, TPH 3TOM PA3ACIIIOT MOTYUYCHHYIO CMECh
AUACTEPEOMEPOB W  OTIICIUIAIOT BCIIOMOTATENBHYIO TPYIIy C  TIONYYCHHEM
TpeOyeMOro YHCTOTO JHAHTHOMEpA. AJBTEPHATHBHO, €CITH MOJIEKYyJa COJEPIKHT
OCHOBHYIO (DYHKIIHOHAIBHYIO TPYMIy (TaKyl KaK aMHHOTPYIA) WA KHCIOTHYIO
(YHKIMOHAIBHYO TPYTIy (TaKyr0 Kak KapOOKCHIIbHAS TPYIINA), COb AHACTEPEOMEPA
oOpa3yeTcsi MOJEKYJIOW W COOTBETCTBYIONICH ONTHYECKH AKTHBHOW KHCIIOTOW WITH
COOTBETCTBYIOLIMM  ONTHYECKH  AKTHBHBIM  OCHOBAHHWEM, TO  MPOHU3BOIAT

AMACTEPEOMEPHOE PA3JIEICHHE TPATUIIHOHHBIMH CIIOCOOAMH, XOPOIIO W3BECTHBIMHU B
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HACTOSIIEH OONACTH TEXHWKH, W B PE3yJHhTATE BOCCTAHOBIICHHUS TOTYYArOT YHUCTHINA
sHaHTHOMEp. Kpome Toro, pasmeneHHe MeXAy SHAHTHOMEPOM M JHACTEPEOMEPOM
OOBIYHO TPOBOJAT C TIOMOINBIO XpoMarorpaduu, KOTOpas NPEAyCMaTPUBAET
WCTIONIb30BAHME XHUPAJIbHOM CTalMOHAPHOW (a3sl W KOTOpas HeoOA3aTeIbHO
COYETAeTCSA CO CIMOCOOOM XHMHUYECKOH AepUBAaTHU3aLWU (HAPUMEP, ¢ 00pPa30BaHUEM
kapOamata u3 amuHa). COEAMHEHHA 1O HACTOSIMIEMY PACKPBITHIO MOTYT B
HEECTECTBEHHOW TMPOTOPLMHU COAEPKaTh ATOMHBIM HW30TON MO OJHOMY HIIH
HECKOJIbKMM aToMaM, BXOJJIIIMM B COCTaB Takux coeauHeHui. Hampumep,
COCIMHEHUS MOYKHO IIOMETHTH PAaJUOU30TONOM, TAKUM Kak TPUTUH (3H), non-125
(**’I) wmm C-14 (**C). B mpyrom mprMepe BOZOPOA MOMKHO 3AMEHHTH HA TSDKEIIBIH
BOJOPOJ C OOpa30BaHHMEM JCHTEPUPOBAHHOTO JIEKAPCTBEHHOTO cpencTBa. CBs3b,
oOpazoBaHHAas JEWTEpPHEM U YIJIEPOAOM, CHJIbHEE, 4YeM CBfA3b, OOpa30BaHHAA
OOBIYHBIM BOJOPOAOM U yriepoaoMm. [lo cpaBHEHHIO ¢ HeZEHTEPUPOBAHHBIM
JIEKapCTBEHHBIM CPEICTBOM JICHTEPUPOBAHHOE JIEKAPCTBEHHOE CPEACTBO 00JANaeT
TAKUMH TPEUMYIIECTBAMH, KaK IOHWKEHHAs TOKCUYHOCTh U MOHWKEHHBIE TIOOOYHBIE
3¢ dekTh, MOBBIMEHHAA CTAOWIBHOCTh JICKAPCTBEHHOTO CPEICTBA, YyCHIICHHAS
3} (PEeKTHBHOCTP W TPOJIOHTHPOBAHHBIA OHOJOTHYECKUNW TIEPHOM TIOJTyBBIBEICHHS
JEKApCTBEHHBIX CPeacTB. B 00beM HACTOAIIETO PACKPHITHA BKITFOUCHBI BCE BAPHAHTHI
W30TOITHOTO COCTAaBAa COEJAMHEHWH 10 HACTOAMIEMY PACKPBITHIO, HE3aBHCHMO OT
CTETICHU UX PAJUOAKTHBHOCTH. TepMUH «(papManeBTHICCKH TPUEMIIEMbIH HOCHTEITb)
OTHOCHUTCS K JTIOOOMY TIperapaTy WIH K JIF000U cpeae-HOCHUTENI0, KOTOPhIE CIIOCOOHBI
AOCTaBIATHh 3(PPEKTUBHOE KOTHUYECTBO ACHCTBYIOMIETO BEIMIECTBA IO HACTOALIEMY
PACKPBITHIO, HE BIHASA HA OHOJIOTHYECKYIO aKTHBHOCTH JEHCTBYIOMIETO BEHIECTBA, H
HE OKA3BIBAIOT TOKCHYECKUX WM TMOOOYHBIX 3(P(EKTOB HA NPUHHUMAIOIIETO HX
WHAWBHAYYMAa WM TAIHeHTa. K THIHYHBIM HOCHTENSAM OTHOCATCS BOJA, MAacla,
pacTUTENbHBIE U MHHEPAJbHBIE MAclla, OCHOBBI KPEMOB, OCHOBBI JIOCHOHOB, OCHOBBI
Mazed W T.a. Takue OCHOBBI BKJIFOYAIOT CYCIEHAMPYIOIIUE CPEICTBA, BEIIECTBA,
MOBBIIIAIOINNE KIEHKOCTh, BEMIECTBA, CIIOCOOCTBYIOIIHE IPOHUKHOBEHHIO, W .
[Ipemaparsl Ha UX OCHOBE XOPOIIO M3BECTHHI CTIEMUAIMCTAM B 00J1aCTH KOCMETOJIOTHH

HJIH B 00aCTH JCKAPCTBCHHBIX CPCACTB AJIA MECCTHOT'O IPUMCHCHUA.
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TepMuH  «BCIIOMOTATEIBPHOE  BEIIECTBO» OOBIYHO OTHOCHTCS K  HOCHTEITIO,
paz0aBUTEI0 W/HITK CPe/e, KOTOPhIE HEOOXOMHMMBI JJIsi COCTaBIeHUs 3(PPeKTHBHON

(dhapMareBTHYECKON KOMITO3HIIHH.

QOopMyIMPOBKY «COAEPKATh» M €€ BAapPUAHTBI, TAKHUE KaK «COACPKHUT» WIH
«CoAepKaIMy», CIEAyeT NOHUMATh KaK UMEIOUIYK0 OTKPBITOE U HEUCKIIFOUUTEIIBHOE

3HAa4YCHUC, a UMCHHO ((BKJ]IO"IaIOIIII/Iﬁ 0e3 OrpaHUYCHUA .

TepmuH «ieueHHUE» 03HAYAET BBEACHUE OMTMCAHHOTO B HACTOSAIIECH 3aBKE COCTUHEHUSA
WM TIpeTiapaTa Ui peay IpeskIeHUs, OCIAa0IEHUs WM yCTPaHEHU 3a00JIEBAHUS WIIH
OJHOTO WIIA HECKOJBKHX CBS3aHHBIX C JIAHHBIM 3a00JICBAHHEM CHUMITOMOB U

BKIIIOYACT:

(1) TmpenympekacHHE Pa3BUTHS 3a00JICBaHHA WM OOJE3HEHHOTO COCTOSHHS Y
MJIEKOTIMTAOIIETO, OCOOCHHO €CJIM TaKOe MIICKOTHMTAIONMEE HMEET CKIOHHOCTh K
Pa3BUTHIO TAaKOTO OOJIG3HEHHOTO COCTOSHHS, HO Yy HEro eme He ObUIo

AUXArHOCTHPOBAHO €T0 HAJTHYIHUC,

(11) momaBneHUe 3a00NE€BAHHA W OOJE3HECHHOTO COCTOSIHHSA, T. €. CIEPKUBAHUE €TO

pa3BUTHS; U

(ii1) oOmerdyeHue 3a00JI€BaHUS WU OOJE3HEHHOTO COCTOSHUS, T. €. HHIYKIHIO

perpecca 3a00JIeBaHUS WTH OOJIE3HEHHOTO COCTOSTHHS.

Uro KacaeTcss JIEKAPCTBEHHOTO CPEACTBA WM (PApMAKOIIOTHYECKH ICHCTBYIOMIETO
cpenctsa, TepMHUH «3((HEKTHBHOE KOIMYECTBOY WM «TE€PANICBTHYECCKH d(P(HEKTHBHOE
KOJIMYECTBOY» OTHOCHTCA K JOCTATOYHOMY KOJIMYECTBY JIEKAPCTBEHHOTO CPEACTBA HITH
JIEKApCTBEHHOTO TIpemapara, KOTOPOE HE SABIAETCA TOKCHYHBIM, HO TIPH 3TOM
MO3BOJSIET JAOCTHYD TpeOyemoro 3¢ddekra. B cimyyae mepopambHOHN neKapCcTBEHHOU
GbopMBI B  HACTOAINEM  PACKPBITHH  <3((PEKTHBHOE  KOJIMYECTBO»  OJHOTO
ACUCTBYIOMIETO BEIIECTBA B KOMITO3WUIMM TIPEACTABIAET COOOM  KOJHYECTBO,
HEOOXOAMMOE NI JOCTHKEHHA TpeOyemoro 3>¢dexra Tpu NPUMEHEHHH B

KOMOWHAIIMKH C JAPYTHM JEHUCTBYIONIMM BEIIECTBOM B KOMIO3HWIMH. Pesymprar
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ompeneneHuA 3(PPEKTUBHOTO KOIWYECTBA BAPPUPYET [UIA PAa3HBIX JHOJEH B
3aBHCHMOCTH OT BO3pacTa M OOIIEro COCTOSHHUS CyOBEKTa, a TAKKE OT KOHKPETHOTO
ACUCTBYIOIIETO BemiecTBa. B omHOM U3 ciydaeB mnonaxozgsmee 3(dexTusHoe
KOJTMYECTBO MOXKET OBITh OTIPEETICHO CIIEIMAIUCTOM B HACTOAIIECH O0IACTH TEXHUKH,

HUCXOOd U3 PE3YJIbTAaTOB CTAHAAPTHBIX TCCTOB.

TepMuH «IEUCTBYHOIUN UHIPEAUEHTY, TEPANEBTHYECKOE CPEACTBOY, «IECHCTBYIOIIEE
BEIIECTBO» WM «ACUCTBYIOIIEE CPEICTBO» OTHOCHTCA K XHMHUYECKOMY BEILECTBY,
KOTOPO€ MOKET ObITh S((PEKTHUBHBIM TIPU JICUEHHUH LIETIEBOTO HAPYLICHHUS,

3a00JIeBaHHS HJIH TTATOJTOTHYECKOTO COCTOSHUS.

«Heo0s3aTeIbHBINY HIIH «HEO0S3aTEILHO» 03HAYAET, YTO OIMMUCAHHOE HHKE COOBITHE
WITH CHTYaIls MOTYT TIPOMU30MTH, HO HE B 00S3aTEIIBHOM TOPSAIKE, U TAKOE OTTUCAHHE
BKITIOYAET CIy4ai, KOT/Ia YIIOMSHYTO€ COOBITHE WITH CUTYalUs IPOUCXO/IUT, U CITyYaH,

KOTJIa YIIOMSTHYTO€ COOBITHE WITH CUTYAIUs HE TIPOUCXO/INT.

TepMHH «3aMENICHHBIN» O3HAYAET, YTO JIHOOOW OJHH WM HECKOJIBKO aTOMOB
BOJOPOA HA OTPEIEICHHOM aTOME 3aMEHEHBI 3aMECTHTENIEM, Ky/Jla MOKHO OTHECTH U
TSHKEJTBIN BOAOPO, WM BAPUAHTHI BOJAOPOA, TIPH YCIOBHH, YTO BAJICHTHOE COCTOSHHE
KOHKPETHOTO aTOMa SIBJSIETCA HOPMAaJbHBIM, a 3aMEIIEHHOE COCIMHECHHUE SIBIACTCA
ctabmimpHbIM. Ecimu 3amectutenem sBisiercs kKuciaopon (T. e. =0), 310 03HAYaeT, 4To
3aMEmIeHbl 1Ba aromMa Bogopoaa. OKCOrpyIma HE BCTPEYACTCS HA apOMAaTHUYECKOM
rpynme. TepMuH «HE0Os13aTeIPHO 3aMEIICHHBIN O3HAYAET, YTO OH MOKET OBITh WJIH
He OBITh 3aMENICHHBIM. ECM He yKa3aHO WHOE, THI W KOJIMYECTBO 3aMECTHTEJICH
MOTYT  OBITh  TPOW3BOJIBHBIMH, €CJIH  3aMCHICHHE  SBIIETCA  XUMHYECKH

OCYHICCTBHUMbIM.

[Ipy TOSBIIEHUH B COCTaBE WM CTPYKTYPE COCAMHEHHS JTHOOOW TICPEMEHHOM
(manpumep, R u <) Golee 0HOTO pa3a ee OMpe/IelicHHE B KAKIOM CIIydae ABIAETCA

He3aBUCUMBIM. Takum oOpa3oMm, Hampumep, ecnu rpyrma umeet 0-2 3amecturens R,

rpymnmna Heo0s13aTeIbHO MOKET HMETH A0 ABYX 3aMECTHTENICH R, U B KAKXIOM ClIy4dac
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mis R cymecTBylOT He3aBUCHMBbIE BapwaHThl. Kpome TOro, aro0as KOMOWHAITHS
MEPEMEHHBIX W/WIIA UX BAPUAHTOB JOIMYCKAETCSA TOJBKO B TOM CIIydae, KOTJa Takas

KOM6I/IHaI_[I/I$I OPHUBOAUT K IMOJTYYCHHUIO CTaOMIILHOTO COCIHUHCHUA.

Ecnu komudecTBO CBA3BIBAIOMIMX TPYyNN paBHO HyM0, kak Hampumep -(CRR)g-, 310

O3HA4YaCT, YTO CBA3BIBAIONIAA I'pyIna HUMCCT OAUHAPHYIO CBA3b.

Ecnu ogHa u3 mepemMeHHBIX BbIOpaHAa U3 OJMHAPHOM CBS3H, 3TO O3HAYAET, YTO JIBE
IPYIIBI, CBA3AHHBIE J3TOM IIEPEMEHHOM, HAINPSAMYIO CBA3AHBI JAPYr C JPYIOM.
Hampumep, ecnmu L B A-L-Z mnpenctaBisieT coO0H OJMHAPHYIO CBA3b, CTPYKTypa

¢daxTuaecku umeet popmy A-Z.

Ecnu 3amecTuTens OTCYTCTBYET, 3TO O3HAYACT, YTO 3aMECTHTENl HE CYIIECTBYET.
Hanpumep, ecim X B A-X OTCYyTCTBYET, 3TO O3HAYAET, YTO CTPYKTypa (pakTHUECKH
npeacTaBisier cobo A. Ecmu 3amecTHTEeTs MOXKET OBITh CBSI3aH C OJHUM HITH

HCCKOJBKHUMHX aTOMaMH KOJIbIIA, TAKOH 3aMECTHTEIh MOKET OBITh CBA3aH C JIFOOBIM

aTOMOM Konblia. Hampumep, CTpyKTypHas €IHHHIA WJTH

O3HAYACT CTPYKTYPHYIO €IUHHILY, B KOTOPOH JIFO0O0E TOJIOKEHHE IHUKIIOTEKCHIA HITH
IUKJIOTEKCAIMEHa MOJKET OBITh 3amemieHo 3amectuteneM R. Ecnmu He ykazaHo, yepes
KaKOM aTOM YKa3aHHBIM 3aMECTUTENb CBA3aH C 3aMELICHHOM TPyNIoN, TakOU
3aMECTHTENTb MOKET OBITh CBsI3aH 4Yepe3 JoOble ee aToMbl. Hampumep, mupuann B
KauyeCcTBE 3aMECTHTENII MOMKET OBITh CBA3aH C 3aMEIICHHOW TPYNIIOW 4Yepe3 JHo0oH
aTOM yriepoja MUPUANHOBOTO Kojbla. Eciu HampaBieHue CBSI3bIBAaHUS B YKa3aHHOU

rpynmne CBA3bIBAHHA HC YKAa3aHO, HAIIPABIICHUC CBA3BIBAHHA ABIIACTCA MPOU3BOJIbHBIM.

Hanpumep, ecnu cesa3piBaromas rpynmna L B MPEICTABIIIET COOOM -

M-W-, 10 konb1io A u KoIbI10 B MoTyT OBITE CBSi3aHBI MOCpeacTBOM -M-W- ¢ mo6oi

M—W

bopmoit B TOM K€ HAIPABIICHWM, YTO W NOPAJOK YTCHHA
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cieBa HampaBo, Wi B (opme B  HamNpaBJICHUH,

MOPOTUBOIIOJIOKHOM TIOPAAKY UYTCHHA CJICBA HaAIIpPaBoO. KOM6I/IHaI_[I/II/I YKa3aHHbIX
CBA3BIBAIOIIUX TPYIIIL, 3aMECTHUTENICH W/ HIU HX BaApHUAaHTOB JOOITYCKArOTCsA JIMIIb B

ClIy4dac, KOraa Takue KOM6I/IHaI_[I/II/I ONPHUBOJAT K MOJTYYCHHUIO CTaOHMIIBbHBIX COGI[I/IHCHI/II‘/'I.

Ecnu He yka3zaHO WHOE, TEPMHH «TETEPO» O3HAYAET T€TEPOATOM HIIH T€TEPOATOMHBIN
pamuKan (T. €. paguKa, COACPIKANIMN TeTEPOATOM), B TOM YHCIIE ATOMBI, OTJIMYHBIE OT
yriepoaa (C) u Bomopona (H), u pagukansl, comepikamye 3TH T€TEPOATOMBI, TaKHUE
kak kucnopon (O), azot (N), cepa (S), kpemuutii (S1), repmanuti (Ge), amomunuii (Al),
oop (B), -O-, -S-, =0, =S, -C(=0)0O-, -C(=0)-, -C(=S)-, -S(=0), -S(=0),- wu
HeoOs3atenpHo 3amemeHHb -C(=0)N(H)-, -N(H)-, -C(=NH)-, -S(=0),N(H)- wmu -
S(=0)N(H)-.

Ecnu He yka3aHO HMHOE, «KOJIBLIO» O3HA4YaeT 3aMEHICHHBIM MM HE3aMEIIECHHBIN
LIUKJIOAKHIL, reTEPOLMKIOATIKHIL, LUKJIOATKCHUIL, reTePOLUKIOATKECHUIL,
LUKJIOATKHUHWI, TeTCPOLMKIIOATKAHMAI, apuil Uiy rerepoapui. K Tak HassiBacMoMy
«KOJIBITY»  OTHOCSATCS ~ MOHOLMKITHYECKOE  KOJIBIO, OWIMKIHYECKOE  KOJIBIIO,
CIUPOKOJIBII0, KOHJACHCUPOBAHHOE KOJBLO WM KOJBIO C BHYTPEHHUM MOCTHUKOM.
KonuuecTBO aTOMOB B KOJIBIIE OOBIYHO OTIPEACIIIIOT KAK KOJIMYECTBO YWICHOB KOJIBIIA.
Hanpumep, «5-7-4iieHHOE KOIBLO» O3HAYAET, 4YTO S5-7 aTOMOB PAaCMOJOKEHBI IIO
OKPY)KHOCTH B BHIE KoJbIia. Ecnmm He yKa3aHO HWHOE, KOJBIO HE0OA3aTeIhHO
comepkuT 1-3 rerepoaroma. Takum o0pa3zom, K «5-7-4JI€HHOMY KOJBITY» OTHOCSTCS,
HarpuMmep, (EeHWJI, TMHPUANIT W THUICPHIWHWI, B JPYTrOM acleKTe TePMUH «5-7-
YJIEHHOE TeTEPOLMKIIOATKHUIBHOE KOJIBI0Y» BKITFOYAET MUPHANII H MUNICPHINUHUI, HO HE
dbernn. TepMUH «KOJBIO» TAKKE BKITFOYAET KOJBIEBYIO CHCTEMY, COIEPKANIYIO IO
MEHBIIEH MEPE OJHO KOJBLO, MPUYEM KAKAOE «KOIBLO» HE3ABHCUMO COOTBETCTBYET

MPUBEICHHOMY BBIIIE OMPEIEICHHUIO.

Ecmm He YKa3aHO WHOC, TCPMHH «TCTCPOLUKIUICCKOC KOJIBIO» HUIIH (KTCTCPOLUKITUID?

03HAYaeT CTAOUIIBLHOC MOHOIUKIINYCCKOC, 6HHHKHH‘ICCKO€ U TPHIUKINICCKOC
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KOJIbLIO, COJACPIKaIllee TeTepOoaTOM WM TeTEPOATOMHBIA PAJHUKAT, KOTOPOE MOMKET
OBITh ~ HACBHIMIEHHBIM,  YaCTHYHO  HEHACHIIICHHBIM  WJIH  HEHACHIMEHHBIM
(apoMaTHYECKUM) B COAEPKUAT aTOMBI yriiepoja u 1, 2, 3 wim 4 mukoreTepoaroma,
He3zaBucuMo BbIOpaHHBIX M3 N, O u S. Cpenun HMX mo00O€ W3 YKAa3aHHBIX BHIIIE
TeTEPOIMKINYECKUX KOJIEI] MOXKET OBITh KOHACHCUPOBAHO C OEH30JIbHBIM KOJIBIIOM C
00pa3oBaHUEM OWIMKIMYECKOTO KOJbIa. [ eTepoaToMbl a30T W cepa HEOOsA3aTeTHHO
MOTYT ObITh OKucTEHBI (T. €. NO u S(O),, p paBHO 1 mim 2). ATOM a30Ta MOXKET OBITH
3aMerneHHbIM uiu He3amemeHHbsIM (T. €. N mwimu NR, rae R mpencrasnser coborr H
WIM JAPYTHE 3aMECTUTEIH, OMNPEAETICHUE KOTOPhIM IIPUBEACHO B HACTOAILEM
nokymeHTe). K O0KoBOM Tpymme o00ro rerepoaroMa WM aToMa YIIepoAa MOKET
OBITh TIPUCOCTUHEHO TETEPOLMKIUYECKOE KOJNBIIO C OOpa30BaHUEM CTAOHMIBLHOU
CTpYKTyphl. Ecnu mojy4eHHOE B pe3ynbTaTe COCOUHCHHE SIBIACTCS CTAOHIBHBIM,
OTMCAHHOE B HACTOSIIEM JOKYMEHTE TETCPOIMKIHYECKOE KOJIBIO MOKET OBITh
3aMEMICHO MO YIVIEPOAHOMY MM a30THOMY TMOJOKEHHIO. ATOM a30Ta B
TeTEPOLUKINYECKOM KOJIbIIE HEOOA3aTETPHO KBATCPHU30BaH. B MpeamouTHTETHHOM
BapUAHTE OCYIIECTBIICHUSA, €CIIH OO0mee KoiudecTBO aroma S w atoma O B
TETEPOLMKINYECKOM KOJIbIIE MPEBBIMAET 1, 3TH TeTepoaToOMbl HE HAXOIATCA PAAOM
apyr ¢ gpyroMm. Jlpyrol - OpeAmOYTHTENBHBIA  BapUAHT  OCYIIECTBICHHS
MPEayCMATPUBAET, YTO 00IIee KOMMIecTBO aromMa S ¥ atoMa O B reTepOIHKIIHYCCKOM
Konblle HEe mpeBbimaet 1. [IpuMeHseMblii B KOHTEKCTE HACTOSMIETO JOKYMEHTA
TEPMUH «apPOMATHYECKAs TETECPOLMKIUYECKAs TPYMIa» WU «TETEPOAPHUID) O3HAYAET
CTaOHMIIBHOE 5-, 6- WM 7-4JIEHHO€ MOHOLIMKIMYECKOE KOJbLO HIIH OHIHKINYECKOE
KOJMBI0O wWid 7-, 8-, 9- mmm 10-uieHHOE OWIUKIIHYECKOE TETEPOIMKITHIECKOE
apoOMaTHYECKOE KOJBLO, KOTOPOE COJEPKUT aTombl yriepoga u 1, 2, 3 wmm 4
IUKJIOT€TePOaTOMa, He3aBHCHMO BbIOpaHHbIEe U3 N, O U S. AToM a30Ta MOXKET OBITh
3aMenieHHbIM WM He3amemeHHbIM (T. €. N wmm NR, rae R mpeacrasmser coboit H
WU JPYTHE 3aMECTUTENH, ONpPEACIICHHE KOTOPbIM TMPHUBEICHO B HACTOSIIEM
ToKyMeHTe). ['eTepoaToMbl a30T M cepa HEOOsI3aTeTbHO MOTYT OBITh OKHCIIECHHI (T. €.
NO u S(O),, p passo 1 mnm 2). CrieiyeT OTMETHTB, YTO OOLIEE KOIMYECTBO aTOMa S H

aroma O B apoOMaTHYECKOM TE€TEPOLMKIMYECKOM KOJbIE He mnpeBbimaer 1. B
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OTIPEJIEICHAE TETEPOLMKIMIECKUX KOJIEI[ TAKXKE BKITFOYEHBI KOJBIA C BHYTPEHHUM
MOCTHKOM. KONbIO ¢ BHYTPEHHHMM MOCTHKOM 0Opa3yercs, KOT/Ia JBa HECMEKHBIX
aToMa yrJIepoJa Wi aToMa a30Ta CBSA3aHbl OJHUM WJIM HECKOJBKHUMH aTOMaMH (T. €.
C, O, N wimu S). IIpeamodrurenpHbie KOJbIA C BHYTPEHHAM MOCTHKOM BKITIOUAIOT 0€3
OTPaHWYEHHUA OJIMH aTOM YTJIEPOJa, ABAa aTOMa YIIIEpOAa, OJMH aTOM a30Ta, [Ba aTOMa
a30Ta W OJHY YTJIepoa-a30THyI0 rpymmy. CreayeT OTMETHTh, YTO MOCTHUK BCErna
MPEBPAIIAeT MOHOLMKINYECKOE KOJBIO B TPHIMKIMYECKOE KOJBIO. B Kombie ¢
BHYTPEHHHUM MOCTHKOM 3aMECTHUTENb(-M) B KOJbBIE TAKKE MOXKET(MOTYT) OBITh U B

MOCTHKEC.

HpI/IMCpBI reTCPOUUKITMICCKHUX COG)_II/IHGHI/Iﬁ BKJIFOYAIOT O€3 OIrpaHUYCHHA aKPpUIWHUIIL,

A30LMHUIL, OEH3UMU/IA30IIUIL, oeH3odypanu, OeH3zoMepKanToQypaHu,
OeH30MEpKANTOPEHW,  OCH30KCA30JWII,  OCH30KCA30JMHHJI,  OEH30THA30JIHIL,
OEH30TPHA3OJIHII, OEH30TETPA30IIHII, OEH3HU30KCA30JIHI, OEH3H30THA30JIHIL,

OCH3UMHIA30JIMHUI, KapOa3omui, 4aH-kapOa30aui, KapOOIMHUII, XPOMAHHII, XPOMEH,
IUHHOJIMHWJI, JACKATrHAPOXUHONMHMN, 2H,6H-1,5,2-nutnazuaun, auruapodypol[2,3-
blrerparuapodypanun, ¢ypanun, (ypasaHHa, HWMHIA3O0TUAHUHWI, HMHIA30JIAHUIL,
MMHIA30TH)I, 1H-UHAA30I01, WHAOJCHUI, WHIOMHHII, WHIOJU3HHHUI, UHAOMI, 3/H-
WHIOTHUI, HW300€H30(YpaHWUJI, HM3OMHIONWJ, HM3O0HHIOIHMHHI,  HW30XWHOJIHHHIL,
W30THA30JIMII, HW30KCA30JIHJI, METHJICHIUOKCHU(PEHWI, MOPQOIUHUI, HAQTUPHIUIL,
OKTarHJApOU30XHHOJIMHUI, OKcaauasonuwn 1,2,3-okcaauazonun, 1,2,4-0kcaanazonuin,
1,2,5-oxcaguazomun, 1,3,4-okcaamual3oiuil, OKCA30IUAWHUIL, OKCA30JIHII, OKCHHIOIHIL,
MUPpUMUAAVHAT,  (GeHaHTpuauHWIL,  (eHaHTpormHWI,  (eHaswH, (eHOTHA3HH,
OCH30KCAHTHUHUWN, (EHOKCA3WHWI, (TATA3HHWI, THUINCPASHHWIL, ITUATICPHIHHHI,
MUTICPUIOHUN, 4-TIMMEPUAOHWI, TUNEPOHWJI, NTECPUAWHHIL, ITyPUHHWI, TTHPAHHI,
TUPA3UHU, MAPA3OJTATAHUIT, TTAPA30JTHHHII, THPA30JTHII, TAPHUTA3UHUIL,
MUPHUIOOKCA30), THPUAOMMHIAZ0J, TNHPUAOTHAZO0J, THPHUIWN, TTHPPOJIHIHHHI,
NUPPOJIMHUN,  2H-TUppONWII, TNHPPONWI, XWHA30JIMHWI, XWUHOJIWHWI, 4/-
XWHOJTU3HHHIL, XHUHOKCAJTHHHIL, XUHYKJTHTAHAT, TeTparuapoypaHuI,

TETPAruAPOU30XUHOTTUHUI, TETPArUAPOXUHOIUHUII, TETPA30JINIL, 6H-1,2,5-
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tHaguasuHw, 1,2 3-tmaamazomun, 1,2 4-tuagmazomun, 1,2,5-tmaguazomun, 1,3.4-
THAINA30WJ, THAHTPECHWN, THA30JWJI, W30THA30JWI, THECHWI, THEHOOKCA30JIWII,
THCHOTHA30JWJI, THCHOUMUIA30IWI, THEHWN, Tpuasuawi, 1H-1,23-tpuazomun, 2H-
1,2,3-tpuaszomun, 1H-1,2,4-tpuasomun, 4H-1,2,4-Tpua3onnn U KCaHTEHWI. Takxke B

00bEM BKITFOUCHBI COCANUHCHHA C KOHACHCHUPOBAHHBIMH KOJIbIIAMH W COCAWHCHUA CO

CITMPOKOJIbIIOM.

Ecnu He yka3zaHO MHOE, TEPMUH «THAPOKAPOUID) MK €r0 POAO0BOE(-bI€) MOHATHE(-HA)
(Takoe KaK amKWj, aJKEeHWN, aJKWHWI, apui M T.1.) caM 10 ce0e¢ WM KakK 4acTb
APYyTOT0 3aMECTHTENS TPEACTABISIET COOOW JUHEHHBINM, PAa3BETBICHHBIM WU
HUKTHYECKHN YTIEBOAOPOIHBIA PATUKAT MM KOMOWHAIIUIO C HUM, KOTOPBIH MOJKET
OBITh TIOJTHOCTHIO HACBHINICHHBIM (TAKHM KaK aJKWJI), MOHOHEHACHIIECHHBIM WA
MOJIMHEHACHIEHHBIM (TAaKUM KaK aJKEHWI, AaJKUHHUI W apuil), MOXET OBITh
MOHO3aMEIIEHHBIM HJIH TIOJIM3aMEIIEHHBIM, MOJKET OBITh OJHOBAJICHTHBIM (TAKHUM KaK
METHIT), ABYXBAJICHTHBIM (TAKAUM KAaK METHIICH) WM TOJIMBAJICHTHHIM (TaKHMH Kak
METHH), MOKET BKITIOYATh JBYXBAJICHTHBIC WU TOJIMBAJICHTHBIC PAaIUKAIbBl H UMEET
YKa3aHHOE KOJIMYECTBO aToMoB yriepoaa (Hampumep, C;-C;; o3Hawaet ot 1 go 12
aTOMOB yTJICpOaa, IMPHUYICM C1_12 BBI6paH us3 C], Cz, C3, C4, Cs, Cé, C7, Cg, Cg, CIO; C11
u Clz, a C3_12 BBI6paH us3 C3, C4, Cs, C6, C7, Cg, C9, C]o, C]] u Cn). K <<er[p0Kap6I/my»
OTHOCATCA 0O€3 OrpaHWYeHUs amupaTHICCKUH THIPOKAPOWI W apOMaTHYECKHUU
rugpokapomn. K ykazaHHOMy — anmmaTH4ecKOMYy  THAPOKApOWIY  OTHOCATCS
THIPOKAPOMIIBI C LEMOYEYHBIMH CTPYKTYPAMH W THAPOKAPOWIIBI C HUKIHYECKHMHU
CTPYKTYypaMH M, B YaCTHOCTH, OTHOCATCS O€3 OTPAaHWYCHHSA AalKWI, AIKCHWI W
ankumana. K yka3zaHHOMYy  apOMaTH4ecKOMYy THAPOKapOMIy OTHOCHUTCS  0e3
orpaHWYeHHsA O6-12-4JCHHBIM apPOMATHYECKHWH THIPOKAPOWI, TAaKOW Kak OEH30IL,
HAQTAIMH ¥ T. . B HEKOTOPBIX MpUMEpax TEPMHUH «THIPOKAPOWID> OTHOCHTCH K
TWHEWHOMY WM Pa3BETBICHHOMY pPaguKaly, WIH KOMOWHAIIMA C HUM, KOTOPBIH
MOKET  OBITh ~ TIOTHOCTHEO  HACHIIICHHBIM, MOHOHEHACHIIIEHHBIM  HJTH
MOJIMHEHACHIIEHHBIM W MOJKET BKIIFOYaTh JBYXBAJCHTHBIE W TIOJUBAJICHTHBIC

pamukansl. [IpuMepsl HACHIMEHHBIX YTIIEBOJOPOJHBIX PAJUKAIOB BKIIOYAOT 0€3
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OTPaHWYECHUSA METHJI, STHJI, H-TPOIHII, H30MPOIWI, H-OyTHN, TPeT-OyTHII, H300yTHIL,
BTOP-OYTHJI, HW300yTHII, TUKIIOTEKCHIL, (IUKIOTEKCHI)METHI, IHKIIOTPOTTHIMETHII,
TOMOJIOTH PAJUKANIOB, TaKHE€ KAaK H-TIEHTHJI, H-TEKCWJ, H-TENTHJ, H-OKTHI U HX
n3oMepsl. HeHachIEHHBIW THAPOKAPOWII WMEET OJHY WM HECKOIBKO JIBOWHBIX
CBSI3E€W MM TPOMHBIX CBA3EH, M €T0 MPUMEPHI BKIIOYAIOT 0€3 OTpaHWYCHHUS BUHUI, 2-
MPOTIEHUN, OYTEHUJI, KPOTHII, 2-H30TICHTeHUN, 2-(0OyTagueHun), 2,4-nmeHTaJueHunI, 3-
(1,4-nenraguennn), 3TuHUN, 1- ¥ 3-mponuHUI, 3-OyTHHHI M BBICIIHE TOMOJIOTH U

H30MEPBL.

Ecin He yka3zaHO WHOE, TEPMHH «TETEPOTHAPOKAPOWI» HIHM €ro POJA0BOE(-bIe)
NnoHATUE(-KA) (TaKOE KAaK TeTEPOAIKUII, T€TEPOATKEHUII, TE€TEPOATKUHUII, T€TEPOAPHIT
M T. 1.) caM 10 ce0e WM B COYETAHHUH C IPYTHM TEPMUHOM OTHOCHTCS K CTAOUITBHOMY
JTUHEHHOMY, PAa3BETBICHHOMY WM LUKIMYECKOMY VYITIEBOJOPOJAHOMY PpaaMKaly,
COCTOSIIIEMY M3 ONPEACIICHHOrO KOJMYECTBAa aTOMOB YITIEPOAAa M IO MEHbIIEH mMepe
OJHOTO TETEePOaTOMa, WM KOMOWMHAIMM C HUM. B HEKOTOPBIX MpHUMEpax TEPMHUH
«TETEPOANIKHD) CaM TI0 ce0e WIM B COYETAHWH C APYTHM TEPMHHOM OTHOCHTCA K
CTAOMIPHOMY JITHHEHHOMY HJTH PAa3BETBJICHHOMY AIKHJIBHOMY PaJUKaJy, COCTOSIIEMY
W3 ONPEICIIEHHOTO KOJMYECTBA ATOMOB YIJIEPOAA M IO MEHBIIEH Mepe OTHOTO
reTepoaToMa, Wi KOMOWHAITMN C HUM. B THITHYHOM TIpHMeEpe TeTEpPOoaToM BBHIOPAH U3
B, O, N u S, npuueM aTtoM a30Ta W aTOM CEPHl HEOOS3aTEIPHO OKHCIICHBI, a
reTepoaToM a30Ta HeOOA3aTEPHO KBATEPHHU30BAH. | €TepoaTOM HITH TeT€POATOMHBIH
pagMKam MOXKET OBITh pACTONOKEH B JFOOOM BHYTPEHHEM  TIOJOKCHHH
reTePOTHAPOKAPONIIA, BKIFOYAS TIOJIOKEHUE, TAE THAPOKAPOWI CBS3aH C OCTAIbHOM
YacThIO MOJIEKYJBl. TeM He MEHee, TEPMHHBI «AJIKOKCH», «AJKWIAMHHO» H
ATKHATHOY» (WM THOAKOKCH) TIPUMEHSIOT B MX TPAJUIMOHHOM CMBICIE, W OHH
OTHOCATCA K TEM AJKHIIBHBIM TPYIIIIaM, KOTOPBIE CBS3aHBI C OCTAIBHOW YAaCTBHIO
MOJIEKYJIBI COOTBETCTBEHHO YEpPE3 aTOM KHCIIOPOJA, AMHHOTPYIIITy WA aTOM CEpHI.
[Tpumepsr BrmrovaroT 0e3 orpanuuenus -CH,-CH,-O-CHj;, -CH,-CH,-NH-CH3;, -CH,;-
CH,-N(CH;)-CHs;, -CH,-S-CH,-CHj;, -CH,-CH,, -S(0)-CHs;, -CH,-CH,-S(0),-CH;, -
CH=CH-O-CH;, -CH,-CH=N-OCH; um -CH=CH-N(CH;)-CH;. IlocnemoBareapHO
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MOTYT UJTH MAKCUMYM JABa retepoaroma, Hampumep, -CH,-NH-OCHj.

Ecnu He yka3zaHO WHOE, TEPMHH IIUKIOTHIPOKAPOHID), KTE€TEPOLMKIOTHAPOKAPOUID)
WM ero poaoBoe(-bie) moHATHE(-HsI) (TaKOE KaK apwil, TETEPOAPHI, ITUKIOATIKHIL,
TETEPOLMKIOATKII,  IMKIOATKCHHU,  TE€TEPOLMUKIOATKEHWI,  [MKIOATKHHUIL,
TeTePOLUKIOATIKUHHUI U T. [I.) CaM 10 ce0€ MM B COYETAHUHU C JPYTUMH TEPMHHAMU
OTHOCHUTCS K  IMKIM30BAHHOMY  COOTBETCTBEHHO  «THAPOKApOMIYy» U
«rereporuapokapommy». Kpome TOro, B ciayuyae TeTeporuapokapOuiIa WIH
TeTePOIMKIOTHAPOKApOHIa  (TaKOr0O  KaK  TETEPOATKHI,  TeTEPOIUKIIOAIIKHII)
reTepoaToM MOXKET 3aHHUMATh TOJOKEHHE, TI/I€ TEeTEPOLMKINYECKOE KOJBIO
NPUCOEAMHAETCA K OCTAJIbHOM YacTH MOJEKYJbl [lpumepsl muKIOrHIpOKapOMiIa
BKITIOYAIOT O€3 OrPAaHWYCHHUS IHKIOTICHTH, IUKIOTCKCHIL, |-I[HKIIOTEKCEHM, 3-
LMKJIOTeKCEHWS,  LUKIorentwi W jAp.  Heorpanwumsaromue — npUMEpPHI
reTePOLMKINYECKUX  Tpymn  BKmovaroT  1-(1,2,5,6-terparuapormupuamn),  1-
TMUTNICPUANHAI, 2-TITIEPUIUHII, 3-TIHIEPUIHHI, 4-MOPGOIUHUI, 3-MOPQOIMHUIL,
TeTparuaApodypan-2-ui, TeTParuaApoPypaHUHION-3-HII, TETPAruaAPOTHODEH-2-HII,

TeTparuapoTHOheH-3-ui, 1-munepasuHuI U 2-TTUIePA3HHUIL.

Ecmu He yka3aHo MHOE, TEPMHUH «T€TEPOLUKIOATKHID CaM 110 ce0e WITH B COUETAHHUH C
JAPYTUMH TEPMUHAMHM OTHOCHUTCS K LIMKJIM30BAaHHOMY «TeTepoankuiy». Kpome Toro, B
CIy4ae «TEeTEPOLHMKIIOATKHIIA» TETEPOATOM MOKET 3aHMMAaTh IOJIOKEHHUE, T
TETEPOLMKIOATIKIII CBA3aH C OCTAIBHOM YaCThIO MOJIEKYJIBL. B HEKOTOPBIX BapHUaHTax
OCYTICCTBIICHHA YKA3aHHBIA TETCPOIUKIOATKHIII TPEICTABISET COOOU 4-O-4IIeHHBIN
TeTEPOLMKIOATKHUI; B HEKOTOPBIX APYIHMX BapHaHTAaX OCYIIECTBICHUSA YKa3aHHBIN
TeTEPOUUKIIOATKHI TPEACTABIIET COO0H S5-6-ueHHBIN reTepOurKIoanKkui. [IpuMepsr
reTEPOLMKIIOATKHIIA BKIFOYAOT 0€3 OTPAHUYCHHS a3eTHIWHUIL, OKCETAHHII, THETAHUIL,
MUPPOTHINHUI, MUPA30IHIUHUI, MMUIA30TUIUHU, TETParuApOTUEHUIL,
TeTparuapoypaHuL, TETPAruAPONUPAHUIL, MUTNEPUANHMII, MUTNEPA3UHU,
MOP(OIIMHUI, JTHOKCAHWII, TUTHAHW, HW30KCA30JIWAWHWI, HW30THA3OMUIWHUN, 1,2-

OKCAa3HHHII, 1 ,2-TI/IaSI/IHI/IJ'I, reKCaruaponrMpruaa3suHul, TOMOITUIICPA3HUHUAII,
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Ecnu He yka3zaHO MHOE, TEPMHH AJKHID)» HCIIONB3YIOT Ui 0003HAYEHHS JIMHEHHOTO
WM PAa3BETBICHHOTO HACBHIMEHHOTO THAPOKAPOWMIA, KOTOPBIM MOXKET OBITh
MoHO3aMemeHHbIM (TakuM Kak -CH,F) wmu monmmsamemenssiv (Takum kak -CFi3) u
MOJKET OBITh OJHOBAJICHTHBIM (TAKUM KAaK METHJ), ABYXBAJICHTHHIM (TaKUM Kak
METHJIEH) WM TOJMBAICHTHBIM (TaKUM Kak MeTHH). [IpuMepsl ankuia BKIIOYAIOT
metun (Me), stun (Et), mpomun (Hanmpumep, H-TPOMMI M HM30MPOIMI), OyTHI
(HarpumMep, H-OyTHII, H300YTHI, BTOP-OyTHI M TPET-OyTHII), MIEHTHI (HAIpUMeEp, H-

TICHTHUJI, U30IICHTHII K HeOI'[eHTI/IJ'I) HT. O

Ecnu He ykazaHO WHOE, K TUKIOATKHITY OTHOCHTCS JTFOOOW CTAOMITBbHBIN UKITHYECKHAN
WITH TIOJTHIIMKITAYE CKHH THAPOKAPOUII, Y KOTOPOTO HACHIIICH JIFOOOH aToM yriiepoa u
KOTOPBIA MOKET OBITh MOHO3aMENICHHBIM HIIM TIOJIM3aMEIIECHHBIM H MOKET OBITH
OTHOBAJICHTHBIM,  JBYXBAJCHTHbIM WJIA  TOJIMBAJICHTHBIM. [IpUMepbl  3THX
LUKJIOAIKAIOB  BKIIOYAIOT 03 OrpaHWYCHHs ILMKJIOMPOIHI, HOPOOPHAHWIL,

[2.2.2]0ummkookTaH, [4.4.0|OUIUKIOAEKAH H AP.

Ecmu He yka3aHO WHOE, TEPMHH «TAJIOTEHHI» WM «TaJIOTCH» caM Mo ceOe MIH Kak
4acTh JPYroro 3aMECTHTENIA O3HA4aeT atoM (Topa, aToM XJIopa, aToM OpoMa WK
atom Homa. Kpome TOro, moapa3syMeBarOT, YTO TEPMHH «TaJOTCHAIKHID BKIFOYAET
MOHOTAJIOTCHAJIKWI ¥ TOJUraoreHakmI. Hampumep, moapa3yMeBaroT, YTO TEPMUH
«ranoreH(C,-C,)-ankum»  BKIOYaeT ©Oe3 orpaHudeHus Tpupropmetwn, 2,2.2-
tpudTOopaTHIL, 4-XM0pOYTHN, 3-OpoMmponn u np. Eciu He yka3zaHO WHOE, IPHUMEPHI
rajloTCHAJIKAIA BKIIOYAOT 0O€3 OrpaHWyYeHUs TPHYTOPMETHI, TPHXJIOPMETHIL,

MEHTA(TOPITUIT U IEHTAXJIOPITHIL.

Ecnu He yka3aHO WHOE, TEPMHH «AJIKOKCH» O3HAYAET YMOMSHYTHIH BHINIE AJTKHIT C
KOHKPETHBIM KOJIMYECTBOM aTOMOB YTIIEPOJIa, KOTOPHIH CBSI3aH Yepe3 KHUCIOPOTHBIN
MocTuk. Ecnu He ykazaHo uHoe, K Cyg-ankokcu otHocATca Ci-ankokcu, C,-amKoKcH,

Cs-ankokcn, Cy-ankokcu, Cs-ankokcu U Cg-ankokcu. [IpuMepbl ankOKCH BKIHOYAIOT
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0e3 OrpaHWYEHHUS METOKCH, 3TOKCH, H-TIPOTIOKCH, H3OTPOIIOKCH, H-OYTOKCH, BTOP-

OyTOKCH, TPET-OyTOKCH, H-TIECHTOKCH U S-TIEHTOKCH.

Ecnu He yka3aHO MHOE, TEPMHH «AJIKUJIAMHHO» OTHOCHTCS K -NH-ankuy.

Ecnu He yka3aHO MHOE, TEPMUH «AJIKUITHO» OTHOCHUTCA K -S-alIKHITY.

Ecnu He yka3aHo MHOE, TEPMHH «alim» OTHOCHTCS K ankuin-C(=0)-.

Ecnu He ykazaHo MHOE, TEPMHH «ANKUICYTH(OHUIDY OTHOCUTCS K aKuI-S(=0),-.

Ecnm He yka3aHO HWHOE, TEPMHUH «apWD» OTHOCHUTCA K TOJIMHEHACHIIICHHOMY
ApOMATHYECKOMY  YTJIEBOJOPOJHOMY  3aMECTHUTEII0, KOTOPBIH MOXKET  OBITh
MOHO3AaMEIICHHBIM WJIH  TOJIM3aMEINEHHBIM, MOXKET OBITh  OJHOBAJICHTHBIM,
JABYXBAJICHTHBIM WM TIOJUBAJICHTHBIM M MOJKET OBITh MOHOIIMKITMYECKHM HITH
MOJTUIUKITHYECKAM (TaKUM Kak coiepkammM OoT 1 10 3 KOJel, W3 KOTOPBIX TI0
MEHBIIEH MEpe OJHO KOJIBIO SBIIIETCS APOMATHYECKHM, W TPH 3TOM JTH KOJIbLA

KOHJIEHCUPOBAHBI JIPYT C IPYTOM HIIA KOBAJIEHTHO CBS3aHBI).

Ecnu He yka3aHO WHOE, TEPMHH «TeTEpOapHiDy OTHOCHTCS K apuiny (Wiu
ApPOMATHYECKOMY KOJIBITY), COAEPIKAIEMY OT OJHOTO IO YETHIPEX TeTepoaTroMoB. B
WJUTIOCTPATHBHOM TIpUMeEpe reTepoaToM BeiOpan u3 B, N, O u S, nmpuuem aTom a3zora u
aTOM CEpbl HEOOA3aTETHPHO OKHCIIEHBI, & ATOM a30Ta HEOOS3aTEIbHO KBATEPHH30BAH.
['eTepoapun MoOKeT OBITh TPHCOSAWHEH K OCTAJBHOM YacTH MOJIEKYJBI 4Yepes
retepoatoM. Heorpanuuuparolmue NpUMEpPHl apuia WIM TeTepoapuia BKIHOYAIOT
dbennn, HadpTun, OuEHWS, TUPPOIHUI, NHPAZOIHI, HWMHUIA30HI, THPAZHHUI,
OKCa30/HII, (PeHUI-OKCA30JIHII, H30KCA3OHII, THAZOHI, (PYPAHUI, THCHUIL, TTHPHIHIL,
MUPUMUAIUHAT, OCH30THA30IWI, Iy PHHHJ, OCH30UMH/Ia30JIHIT, WHAOIHI, W30XUHOJIHIL,
XUHOKCATMHWN, XuHOMWN, l-Hadrwun, 2-HadgTun, 4-Omdenwn, |-muappomwm, 2-
MAPPOIUIA, 3-TAPPOJIHIL, 3-TUPA3OJIHIL, 2-UMUJA30JIHIL, 4-UMHIa30IW, TUPA3UHUI, 2-
OKca3zonwil, 4-okcazonun, 2-(peHun-4-0Kca3ommi, S5-OKCa30uL, 3-HU30KCa30MuL, 4-
W30KCA30JIHI, S5-M30KCA30MI, 2-THA30MWN, 4-THa30mmwi, S-THazonwi, 2-gypaHui, 3-

dbypaHun, 2-THEHWN, 3-THCHWIL, 2-TIAPUANI, 3-TIUPHIAN, 4-TTUPHIUIN, 2-TTAPUMHUTHHHAI,
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4-TIAPUMUAVHUIL, S5-OC€H30THAZ0MHII, TyPUHUI, 2-O0€H30MMHIA30IHIL, S-HHAOIWN, |-
U30XHHOJIUII, S-HU30XUHONMJ, 2-XWHOKCAJIMHUI, S-XUHOKCAJIUHHUJIL, 3-XHHOJIHUI H O-
XUHOJIMJI. 3aMECTHTENh JFOOOW W3 BBINICYKA3aHHBIX APWIBHBIX H TE€TEPOAPHUIBHBIX

KOJbICBBIX CUCTCM BBI6paH U3 OIMMCAHHBIX HUKC MPUCMIICMbIX 3aMECTHTEICH.

Ecnu He ykazaHO MHOE, TIPU WCIOIB30BAHHHM B COYETAHWU C APYTHMMH TEPMHHAMHU
(HampuMep, AapWIOKCH, AapWITHO, AapWIAJKHI) apuil BKIIOYACT apUiIbHOE H
reTepOapuiIbHOE KOJIbLIA, OINPENEICHUE KOTOPbIM AaHO Bbime. (CreaoBaTeNbHO,
MOJIPa3yMEBAIOT, YTO TEPMHUH «APHIAIKHID) BKIIIOYAET TE PAJUKAIBL, Y KOTOPBIX apHIl
NPUCOEIUHEH K alKuiay (Hampumep, OCH3WN, (PEHWIITHI, MUPHUIMIMETHI U T. 1.),
BKIIIOYAsl T€ AJKWJIbHBIC TPYIIIBL, Y KOTOPBIX aTOM yriepoja (K MpUMepy, METHUJICH)
ObII 3aMELIECH, HANpUMEp, AaTOMOM KHCIIOpPOAa, Takue Kak (PeHOKCUMETHN, 2-

MUPUANIOKCUMETHI-3-( 1-Ha TOKCH)IPOTIHI U T. 1.

Ecmm we ykazano uHoe, Cj, - iy WIH C-Chiy BKITIOYACT JOOOH KOHKPETHBIN CITyYai, B
KOTOPOM KOJIMYECTBO aTOMOB YTJIEPOAA COCTABSET OT h 10 nt+m (Hampumep, K Ci.pp
OTHOCATCA Cl, Cz, C3, C4, Cs, C6, C7, Cg, Cg, C]O, C]] u C12), a TAKKEe BKJIIOYAET JIFOO0M
ayanasoH Mesxay n ¥ n+m (Hanpumep, kK Cy.jp otHOCATCS Cy3, Cig, Cilg, Cs, Cs, Cs.
12, Ce-9, Co.12, Co.1p B T. A.). AHATIOTUIHO, OT N-WICHHOTO 0 N+M-4YJIEHHOTO 03HAYAET,
YTO KOJIMYECTBO ATOMOB B KOJBIIE COCTABISIET OT n A0 n+m (Hampumep, Kk 3-12-
YJICHHOMY KOJIbI[y OTHOCSTCSA 3-4JIEHHOE KOJBIO, 4-4JIEHHOE KOJIBLIO, S-YJICHHOE
KOJIBIIO, O-4YJIECHHOE KOJIbLIO, 7/-WICHHOE KOJIbIIO, S-UJIEHHOE KOJIbIO, 9-4lIeHHOE
KOJIbI0, 10-4ieHHOE KONBIO, 11-4leHHOE KONBIO W 12-4JIEHHOE KOJBIIO), a TaKKe
BKITIOYAET OO0 AMama3oH MeXAy n U nt+m (Hanpumep, K 3-12-41eHHOMY KOJIBITY
OTHOCATCA 3-0-4JIEHHOE€ KOJBIO, 3-9-4JIeHHOE KOJbIO, S5-0-4JIEHHOE€ KOJIbIO, S5-7-

YJIEHHOE KOJBIO, 6-7-4JIECHHOE KOJIBIIO, 6-8-4JIeHHOE KOJIbII0, 6-10-41eHHOE KONBIO U

T. 1I.).

Tepmun «yxoadmas Tpymma» OTHOCHUTCS K (PYHKIMOHAIBHOW TPYTIIE HIH aToOMY,
KOTOpPBIE MOTYT OBITh 3aMEHICHBI APYTod (PyHKIMOHATBHOW TPYIIIOW WIH aTOMOM

MOCPEJCTBOM  PEAKIMH 3aMEIeHUs (HampuMep, Peaknud HYKICO(QHIFHOTO
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3amenicHus). Hampumep, K THIIHYHBIM YXOISIIMM TPYMIaM OTHOCITCS TPUQIIAT, XJI0p,
Opom wu ¥on, cynboHaTHas Tpymnma, Takas Kak MeE3WaT, TO3WIAT, Ii-
OpoMOeH30ICYyTb(pOHAT, TI-TO3WNAT H T. ., AQIWIOKCH, TAaKOW KaK aleTOKCH,

TpU(PTOPALIETOKCH U T. 1.

TepMuH «3ammTHAs TpPymNma» BKIOYaeT O€3 OrPAaHHYCHHS «AMHUHO3ANIMTHYIO
TPYIITY», «THAPOKCH3AIMUTHYIO TPYIIY» WIH «MEPKANTO3AIMUTHYIO TPYIIIY».
TepMHH «aMUHO3ANIMTHAS TPYIIIA» OTHOCUTCA K 3AIMUTHOM TPYTIIE, TOAXOISAIIEH IS
NPEAOTBPAIIECHUS MMOOOYHBIX PEAKIUH MO TOJOKEHUIO a30Ta B aMuHOrpymme. K
THITAYHBIM AMHHO3AIIUTHBIM TPYIIIAM OTHOCATCS 0€3 OrpaHH4YeHHs (POPMHEII, AL,
TAKOW KaK ajJKaHOWJI (TaKOM Kak AameTWI, TPUXJIOPALETHI WK TpHUdTOpaneTnn),
ANKOKCUKApOOHMUII, TAKOHW Kak TpeT-OyTokcukapOoHun (Boc), apunmmeTokcukapOOHuI,
Takou kKak OeH3umokcukapoouwn (Cbz) m 9-pnyopermnmmerokcukapoonun (Fmoc),
apunMmeTHa, Takod kak Oemsun (Bn), tpubenmnmerwn (Tr), 1,1-mu-(4’-
METOKCH(EHHI)METH, CHIWI, Takod kak tpuMmetwicwmun (TMS) u  Tper-
oytunaumetuncuaut (TBS), u 1. 1. TepMuH «THIPOKCU3AIMUTHAS TPYIINA» OTHOCHTCS
K 3alIMTHOW TPyNINe, MOAXOAAIIECH JUIA MPEAOTBPANICHHS TOOOYHBIX PEaKIUAN
THAPOKCUTpyNnbl. K THIWYHBIM THAPOKCHU3AIIMTHBIM TPYIIIAM OTHOCATCS 0e3
OTpaHUYECHHS AJIKHUII, TAKOW KaK METHJI, THJI U TPET-Oy THII, alliI, TAKOW KaK aJIKAHOHJI
(TakOM KaK aleTHIT), apUIIMETHIL, TaKoH Kak OeH3mi (Bn), m-merokcudensun (PMB), 9-
¢ayopenunvetun (Fm) u mudenunverun (DPM), cumin, Takol Kak TPHMETHIICHIIHIT

(TMS) u tper-OytunaumeTuncummn (TBS), u T. 1.

CoenuHEHHUS IO HACTOSAIEMY PACKPBITHIO MOYKHO TIOJYYHTh PA3IMYHBIMHU CIIOCOOAMU
CHUHTE33a, XOPOIIO M3BECTHBIMH CIICHHAIMCTY B HACTOAIIECH OOJIACTH TEXHHKH,
BKJIKOYAs MEPEYHUCIICHHBIE HIKE KOHKPETHBIE BAPHUAHTHI OCYILECTBIICHUS, BapHUAHTHI
OCYHIECTBIICHHA, OOPAa30BAHHBIE ITyTeM OOBEIWHEHHA YKA3aHHBIX KOHKPETHBIX
BAPUAHTOB OCYIIECTBIIEHUS C JPYTHMH CIIOCOOAMH XHMHYECKOTO CHHTE3a, H
S5KBHBAJICHTHBIE AJIbTEPHATHUBBI, XOPOIIO U3BECTHBIE JJIA CIELUATUCTOB B HACTOAINEH
oOnactu TexHUWKH. [IpeamodTHTenbHBIE BAapHAHTHI OCYIIECTBICHHSA BKIIOYAIOT 0€3

OTPAHUYICHHUA MPUMCPHBI IO HACTOANICMY PACKPBITHIO.
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PaCTBOpI/ITCJ'II/I, OPUMCHACMBIC MO HACTOAMICMY PACKPBITHIO, ABJIAKOTCA KOMMCPUYCCKH

JOCTYTTHBIMH.

B Hacrosmiem pacKphITMHM HCHONB3YIOT cieayromue cokpameHusa: DMFE o3nagaer
N,N-mumetundopmamua; DMA oznauaetr N, N-mumetwnaneramuna, TEA o3Hadaer
tpuwdTHnamud; DIPEA oznauaer N, N-gumsonponwmtunamul; Pd(dppf)Cl, oznauaer
[1,1°-0uc(audenundochuno)peppoueH jnamnamus auxnopua, Pdy(dba); o3nauaer
TpuC(TUOCH3WITUICHALIE TOH ) TUTIAJUTATAM; DPPF 03HAYAET 1,1°-
oucnupennnpochunodpeppores; NBS oznauaer N-Opomcykumammun;, POCI;
o3Havaet okcuxyopua (ocpopa; HOBt oznauaer 1-rumpoxcudenzorpuazon, HATU
o3HavaeT 2-(7-oxcubenzorpuaszon)-N,N,N’,N -tretpametrnyponus rekcadpropdocdar;
EDCI o3nauwaer ruapoxiopun 1-(3-auMeTHIAMHHOTIPOTIHIT)-3-3THIKAPOOTUUMHIA;
DIAD o3nadaeT auu3omponmiazoaukapookcunar, Boc,O o3HauaeT aU-TpeT-

oyrunnukapoonat; u ODPH o3nauaet O-mudennndochuHUITHAPOKCHITAMUH.

CoenuHEeHUsT Ha3BaHbl HCKYCCTBEHHO WJIH C HCIIOJB30BAHHEM IMPOTPAMMHOTO
ooecieuenust ChemDraw®, a umeromuecs B MPOJAKE COCTUHEHHS YIMOMHHAIOTCS

COIJIACHO UX Ha3BAHHAM B KaTaJIoTraX IIOCTABIIHUKOB.

IloapoOHoe onvicaHue

Hacrosmee packpbiTe NMOAPOOHO OMMCAHO HIDKE C TMOMOLIBIO NMPHUMEPOB, HO HE
MOJIPa3yMEBAET KAKOTO-IHOO0 HEBBITOJHOTO OTPAHUYECHUS HACTOALIETO PACKPHITHA. B
HACTOSIIEM AOKyMEHTE MOJPOOHO ONHCAHO HACTOSINEE PACKPBITHE, a TAaKKE B
HACTOSIIEM JOKYMEHTE PACKPHITHI €Tr0 KOHKPETHBIE BAPHAHTHI OCYMIIECTBIICHHS.
CrerpamucTy B HACTOSAOIEH OONACTH TEXHWKH OyOyT OYEBHIHBI PAa3IMYHBIC
W3MEHEHUS W YIJIyYlICHHWsA, BHECCHHBIE B KOHKDPETHBIE BAPHAHTHI OCYIIECTBICHUS
HACTOAILIETO PACKPBITHA 0€3 OTCTYyIUIEHHA OT CYIMHOCTH M O0BEMa HACTOSILIETO

PACKPBITHA.

Cxema peakuuii 1: mony4yeHrne COeAMHEHHUSA, PEACTABICHHOTO opMy o |
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CHATHE 3ALIATEL

(I

B peakumsax, MOKa3aHHBIX Ha cxeMe peakuwii 1, y coemuHeHus (A) yIamsdioT
3aIIUTHYIO TPYMIy B KUCIABIX YCIOBHAX (TaKUX Kak PacTBOpP  COJITHOM
KHCJIOTBI/ATUNIALIETATa) ¢ TonydeHueMm coenuHeHus (B);, coemunenwe (B) wm
coequaenrne (C) TOABEPTalOTCS PEAKIMH KHCIOTHO-aMHHHOH KOHJCHCAIMH C
nonyueHueMm coemuHenus (D), w ama 3TOM peakiuu HEOOXOJAHMO ITOIXOJSIIEe
KOH/IEHCUpYIoniee cpeacTtBo (takoe kak HOBt), momxopsimee aeruapaTHpyromiee
cpenctBo (takoe kak EDCI) m momxomsmiee ocHoBanme (Ttakoe kak DIPEA) B
COOTBETCTBHHU CO CXeMOH peakiuii 1; a 3arem y coenunenus (D) yaansroT 3alIUTHYTO
TPYMIly B KHCIBIX YCIIOBUSAX (TaKMX KaK PACTBOP COJSTHOW KHCIIOTBI/3THIIAIETATA) C

TOJTyYeHHEM COCJTUHEHHS, PEACTaBICHHOTO (hopmyno (I).

Cxema peakuuii 2: nmonyuenue coeauaenus (A) (X, ue ssmetcs CCl.)

. BDC\N\§ e Ri Bnc'ﬁj\/ﬁ\oH \(Rl
1 : X
X Yo s

7= r Y Y O o A_in
N R Ry (F) // z 7 Casme sammTe 773 7 0] \%

7 Boc. ; \ > ! I > /ﬁ - \

X \ \Q XN TR HN Xix” R, Boo N KR,

1Q‘/ R, 2 2 L

R : ( P, s
(A)

L—x, L—r,

(E) © (H)
B peakumsax, mokasaHHBIX HAa cxeMe peakumi 2, coeamHeHue ((G) MOKHO TIOyYHTh
MOCPEICTBOM PEAKIMHU 3aMemeHus Mmexay coequHerneM (E) u coemunennem (F), mos

3TOW PEeaKIMH HEOOXOJUMO TIOAXOJANIEe OCHOBAHUE (TaKOe KaK KapOOHAT Kalus), W

OpecaAnoOYTUTCIIbHO €C MPOBOIAAT IIPpHU BBICOKOM TEMIICpATYpE B COOTBCTCTBHU CO
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cxeMor peakiud 2; y coemmHeHus (G) ymajsiiOT 3aIMATHYIO TPYNIY B KHCIIBIX
YCIOBHUSIX (TaKMX KaK PacTBOP COJITHOW KHCIIOTBI/ATHJIAICTATa) C TOJyYeHHEM
coemuuenust (H); a coenmaenme (A) MOXKHO TOYYHUTh TOCPEACTBOM PEAKIHH
KHCJIOTHO-aMHUHHOM KOHJeHcamu Mexxay coeauaenneM (H) u coequnrenuem (1), u ams
3TON peakuuu HEOOXOAMMO MOAXOAAIEE KOHACHCHUPYIOLIEE CPEACTBO (Takoe Kak
HOBt), moaxoasmee nerumparupytomee cpeactso (takoe kak EDCI) u moaxonsmee

ocHoBaHue (Takoe kak DIPEA).

Cxema peakuuii 3: monydeHue coenuneHus (A) (B JaHHOM ciyyae X; MPEACTaBISICT

coooit N, a X, npeactasmser codoi CCl.)

g o]
Boc” OH Xz.>
oH o OH o /,oTs Xk, /\L
10} I\ TprcoeHHENe I\ Rs N Ry
HN- ~ Boc” N 3AIIHTHON PYTIIBI Boc” NN E) H Y \
—_——— —_—
\\< \\( SR,
L—g, U bR, bRy 5

) K) (5] (A)

B peakumsax, mokasaHHBIX Ha cxeMme peakumid 3, coeamHeHue (K) MOKHO mMOMy4HTH
MOCPEICTBOM PEAKIHUU KHUCIOTHO-aMUHHOW KOHACHCAIIMH MEXKAY coenuHeHueM (J) u
coequaenreM (1), W A9 3TONW peakIMu HEOOXOIUMO TTOAXOIANICe KOHACHCHPYIOIIEE
cpenctBo (takoe kak HATU) m momxomsmiee ocHoBanue (Takoe kak DIPEA);
coequaenne (K) moasepraroT peakuuu ¢ M-TOJTY OJICYTb(OHMIXTIOPHIOM B OCHOBHBIX
yenoBusax (Takux kak TEA) ¢ monmydennem coequnaenns (L); a coequrenne (A) MOKHO
MOJIYYUTh TIOCPEICTBOM PEAKIMH 3aMemeHuss Mexay coemuHenuwem (L) w
coequaeHreM (E) B OCHOBHBIX yCNOBHAX (TaKMX KaK KapOOHAT Kaiwsi), W, B
COOTBETCTBHH CO CXEMOM PEaKLUU 2, 3Ty PEAKLMIO MPEANOYTHTEIBHO TPOBOIAT MPH

BBICOKOU TEMIIEPATYPE.

Cxema peakuuii 4: nonyuenue coequaerns (E) (B manHoM ciyvae X; mpeacTaBisieT

co6oii N, a X, npeacrasnset coooii C.)
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B peakumsx, moka3aHHBIX Ha cxeme peakiui 4, ecimu Ry nmpeacrasmser coooir CH;CO-
nm CH;CH(CH3)CO-, 1o coenunenne (E) MOKHO MOITyYHTh TTOCPEICTBOM PEAKIIAN
F-C ammmuposanus mesxny coeauaeHreM (V) U COOTBETCTBYIONIMM ALMITATIOT€HAIOM
WM AUMTAHTHIPUIOM, W JJIS 3TOM PEakuud HEOOXOIUM TOAXOMININA KaTaau3aTop

(TaKOM KaK TPUXJIOPH]T ATTFOMHHUA ).

Ecmm R; mpencrasmser coboir -CN, coegmaenue (E) mMoxkHO TOMy4YuTh mMyTEM
MPOBEJICHUSA pPeaknuu coeauHeHus (V) ¢ [HAHHPYIOUIUM PEareHToM, Ui 3TOHU
peaknul  HEOOXOTUM  TOAXOJANIMN  IMAHUPYIOMIMK  peareHT (TakoW  Kak
XJOPCYTb()OHUITH30IHAHAT), W, B COOTBETCTBHH CO CXEMOW peakiuuu 4, 3Ty PEaKIHio

MPEATOYTUTEIIEHO IPOBOJAT MPHU HA3KOM TEMIIEPATYPE.

Ecnm Ry mpencrasmsier co6oir -CONH,, 1o mpoBoasaT peaknuto coemuHeHus (V)
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MUAHUPYIOIAM PEareHTOM C ToNydeHueM coeauHeHus (W), ams 3ToW peakiuu
HEOOXO UM O IXO TSI HUAHUPYIOLIUN peareHT (Takoh Kak
XJIOPCYTb()OHUITN30IMAHAT), U, B COOTBETCTBUU CO CXEMOH peakuuu 4, 3Ty PEaKIHio
NPEANOYTUTENHHO TPOBOAAT TPH HU3KOW Temmepatype; coeauHenue (E) moxHO
MOJIYYUTh TIOCPEICTBOM PEAKIMU THAPONU3a coenuHeHus (W) B OCHOBHBIX YCIIOBHSX,
U I8 3TOH peakuuMu HEOOXOAMMO MOIXOMAAINEe OCHOBaHME (Takoe Kak KapOOHAT
Kanus) ¥ TOAXOMAIIMM PAcTBOPHUTENb (TAKOW KaK CMEIIAHHBIM PACTBOPUTENH W3

3TaHOJIA/TIEPOKCUIA BOAOPOIA).

Ecmu Ry mpencraBmser co6oir CH3SO,-, To coemunenne (E) MOXHO mMONMy4YUTH
MOCPEJACTBOM  PEAKUUU  Cynb(POHMIUPOBaHHA Mexay coeauHeHuem (V) u
METAHCYTb()OHUIIXJIOPHIOM B OCHOBHBIX YCIIOBHAX, I 3TOH PEeaKUUH HEOOXOIUMO
NOJXOJAIIEE OCHOBaHWE (TaKOe Kak TPET-OYTOKCHI KaiuusA) W TOAXOIIIIHN
Katamu3aTop (TakOW KakK pacTBOp TPUAITWIOOpaHa B TeTparuapodypane), U, B
COOTBETCTBHH CO CXEMOH peakuuu 4, 3Ty PEaKmuio MPeaNOYTHTEIHFHO TPOBOIAT TPH

HU3KOM TemIeparype.

Ecnmu R; npencrtasmser coboit CH3N(CH3)CO-, To peakums Buibscmaiiepa - Xaaka
coemqunenus (V) ¢ POCl; u DMF nmaer coemunenne (X). Coemunenne (E) mMoxHO
MOJIyYHTh IyTEM IMPOBEACHUS PEAKIHH COeAHHEHUs (X) ¢ AUMETHIAMHHOM, W IS
3TON peakuy HEOOXOJHMM TMOIXOMAIIHNA KAaTAIM3aTop (TAaKOW KaK IHAHUI HATPHS) U

IO IXO AT OKUCITUTENTh (TAKOHM KaK JUOKCHUI MapTaHIIA).

NN?

Ecmu R, mpencrasmser coboit QJ‘:‘ viK /| TO peaKiys raJoreHHPOBAHMS MEKIY
coemuaenueM (V) u OPOMHPYIONIUM peareHTOM naet coeauHeHue (Y), W I 3TOU
peaknuu HEOOXOAWM TMOAXOMAIUN OpOMHPYIONIHH peareHT (Takod kKak NBS).
Coenurenne (E) MOXXHO TONYyYHTH TOCPEACTBOM peakiuu codeTanus Cyma3yKu
coequaeHuA (Y) C COOTBETCTBYIOIIEH OOPHOW KHCIOTOW MK 3(QupoM OOpHOU
KHUCITOTHI, /IS JAHHOW PEaKIMH HEOOXOIUMBI TIOJIXO/ AN KaTammu3aTop (TakoW Kak

Pd(dppf)Cl,) u moaxoxasimee ocHoBaHue (Takoe Kak pocdar kamwms), U, B COOTBETCTBHUH
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CO CXEMOHM peakuud 4, 3Ty PEAKLHIO MPEANOYTHUTEIIBHO NPOBOIAT IIPHU BBICOKOH

TEMIIEpaType.
o
A K A
Ecmu R; mpencraBmsier coboit % , 120117 Y , TO peaxkuus

raJlOTCHUPOBAHUA MEXAy coenuHeHueM (V) W HOAMPYIOIIUM PEareHTOM MJaeT
MPOMEXYTOYHOE COCJAMHEHHE, W A OSTOM PEeaKIUu HEOOXOAUM TOIXOISIIHI
WOMUPYIOTIMI PeareHT (TakoW KaK JJIEMEHTAPHBIM WOM), a 3aTeM MPOMEKYTOUYHOE
COEMHEHHE TOABEPraroT peakumu ¢ Boc,O ¢ monmyuenuem coenuHeHus (Z), U A7
STOW peakiuu HEOOXOAUMBbI TOAXOASIINK Katanu3atop (Ttakod kak DMAP) u
noaxonsamee ocHoBaHue (takoe kak TEA). Coenunenue (E) MOXHO mMOMy4YUTH
MOCPEACTBOM PEaKIMH COYETAaHUs YJIbMaHa MEXAy coeauHeHueM (Z) wu
COOTBETCTBYIOIIMUM COCIMHEHUEM C HACBHIIICHHBIM IMATHWICHHBIM a3a-KOJIbLOM, IJIA
STOW pPeaKIMH HEOOXOAMMBI TOIXOMAINUN KAaTamu3aTop (TaKOH Kak WOIWA MEIH),
MOAXOMAINUAN JHUraHa (Takod Kak N, N-IUMETHIDTHICHIAAMHUH) W TOIXOJAIICE
OCHOBaHHE (TaKOe KaK KapOOHAT IIe3H1s), U, B COOTBETCTBHH CO CXEMOM peakimii 4, 3Ty

PEaKLUIO MPEANOYTUTEIBHO MPOBOAAT PH BBICOKOM TeMIEpaType.

IIpumep 1
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1-10 Ipumep 1

Cramus 1

VYkeycubrit auruapun (7,55 T, 74 mmons, 6,93 mi, 2,0 3KB.) MO KamsiM 100aBIsAA B
cycrneH3uro xmopuaa ammonust (7,92 r, 148 mmons, 5,17 mn, 4,0 skB.) B 1,2-
muxynopatane (100 mur) mpu 15°C. Cmech mepememmBamu mipu Temmeparype 15°C B
teueHrue 30 MUHYT ¥ B CMECh J00aBIIIA pacTBop coeamuenus 1-1 (5,0 v, 37 Mmmons,
1,0 sxB.) B 1,2-muxnopatane (50 wmum). [lonydeHHyr0 cMech TEpeMENIMBAIA TPH
temmnepatype 15°C B Tedyenme 2 wyacoB. B peakimoHHBIH pacTBOp J00ABIAIH
tpuxmopun amomunusa (9,87 r, 74 mmona, 2,0 3KB.), U PEAKIMHOHHBIA PaCTBOP
U3MEHANICA € TETEPOr€HHOIO0 Ha TOMOTEHHBIM. B peakuuoHHBIM PacTBOP
JOTIOTHUTEITEHO TOOABISUTH YKCYCHBIH aHTuApu (3,78 T, 37 MMos, 3,47 mi, 1,0 3kB.)
U PEaKLUMOHHBIM pacTBOp mepememuBanu npu temmneparype 15°C B Teuenue 30
munyT. [lo pesynpraram LCMS HaGmomanu, 4TO HCXOJHBIE MATEPHAIBI MOTHOCTHIO
MpOpearupoBaIi. PeaKIMOHHBIN PacTBOP MEIJIEHHO BBUIMBAIIH B JIe/ITHYIO Boay (200
MJI) H TIONYYEHHYI0 CMeCh OJKCTparupoBaim sTwimanerarom (100 mm x 2).

OObenuHEHHBIE OpraHUYeckue (a3bl MPOMBIBAIA COJEBBIM pacTBopoM (100 M),
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3aTeM MONYYEHHYIO CMECh MOJBEPraly Pas3AcliCHUI0 B Cemaparope Uil pas3leicHUs
KUAKOCTEN M MOJTyYEHHBIM NPOAYKT KOHLIEHTPUPOBAIM MPU MOHWKEHHOM JIaBIICHUH.
[Tomy4yeHHBIH OCTATOK OYMINANH C TIOMOIIBIO KOJIOHOYHOW Xpomatorpadum Ha
cunukarene (MpocTod merponedHsd 3¢up : stwmameratr = 10 @ 1 g0 1 : 1) ¢

nonyuyerneM coeaurenus 1-2. LCMS (ESI) m/z: 178,1 (M+1).

Cragmns 2

Coemgunenne 1-3 (7,11 1, 20,01 mmoms, 3,0 3kB.) U kapOonat kamusa (4,61 r, 33,35
MMOJIb, 5,0 9KB.) 700aBIAIM B pacTBOp coeaunenus 1-2 (1,36 r, 6,67 mmons, 1,0 3kB.)
B DMF (20 mn). Tlocne peakiy BHECEHUS 3aIUTHOM TPYIIIBI HA a30T MOJYYCHHYIO
cMmech HarpeBanu a0 temreparypsl 100°C u ocTaBsaau A MPOXOXKACHUS PEAKIIUU Ha
15 yacos. [To pesynpraram LCMS HaOmonamm, 4T0 HCXOJHBIE MATEPHAITBI TOTHOCTHIO
He MpopearupoBaiy. PeakiMoHHBIN pacTBOp HarpeBaiau a0 Temneparypel 120°C u
OCTaBJSUIM ANl TPOXOXKAEHUs peakumu Ha 2 daca. [lo pesympraram LCMS
HAaOMIOIANK, YTO peaKiys 3aBepUIMiach. B peakumoHHBINA pacTBOp A00ABIAIH BOIY
(30 M) W TONYYEHHYIO CMECh OSKCTparupoBamu HSTmiamerarom (30 mm x 3).
OObenrHEHHBIE OpraHWYecKue (a3l MPOMBIBATH COJIEBBIM pacTBopoM (30 M) W
3aTeM KOHLEHTPHUPOBAIIU, a TIOJYUYEHHBIN OCTATOK OYMIIAINA C TTOMOLIBI0 KOJIOHOYHOM
xpomaTorpaduu Ha cuMKarese (MPOCTOM METpoNeHHbIN 3¢up : dtwianerar = 10 : 1

10 3 : 1) c monyuennem coequaenns 1-4. LCMS (ESI) m/z: 361,1 (M+1).

Cramms 3

PactBop comstHOUM kucmoThl/aTHanerara (4,0 moms/n, 20 My, 21,57 3KB.) H00aBISLIH B
pactBop coemureHmsa 1-4 (2,0 r, 3,71 mmoms, 1,0 5kB.) B 3THmanerare (20 mi) mpu
temnepatype 0°C. Ilocme mepeMemmMBaHHA TONYYEHHOTO PEAKIHOHHOTO PAcTBOPA
mpu temmeparype 15°C B Teuenne 1 yaca B 0CaJ0K BBINIANATO0 OOJBIIOE KOJTHIECTBO
TBEPAOTO BemecTBa, W 1Mo pesyiabTatam LCMS wHaOmomamm, 4dYTO peakius
3aBepmmiach. PeakmMOHHBIA pacTBOpP (UIBTPOBAIM H OCAAOK HA (UIBTPE
MpOMBIBANK TUaneTaToM (10 M), a 3aTeM CyIWIH C MOJyYeHHEM COeauHeHHs 1-5.

" . 1
HeouunieHHpI MPOAYKT HEMOCPEACTBEHHO MCTIONb30BAIM HA CIEAYyIOmen cTaauu. H
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SIMP (400 MI'y, DMSO-dy) & 8,75 (s, 1H), 7,90-7,79 (m, 2H), 7,17 (dt, J = 9,2, 2,6
'y, 1H), 4,84-4,58 (m, 2H), 3,36-3,20 (m, 1H), 3,19-3,04 (m, 1H), 2,44 (d, J= 2,8 'Ly,
4H), 2,18-2,06 (m, 1H), 2,02 (br dd, J = 7,9, 5,5 'y, 1H), 1,88 (td, J = 12,6, 7.9 Ty,
1H), 1,80-1,67 (m, 1H); LCMS (ESI) m/z: 261,1 (M+1).

Crammus 4

Coenunenne 1-6 (1,30 1, 5,05 mmomsb, 1,5 3kB.), HOBt (500,85 wmr, 3,71 mmomns, 1,1
skB.), EDCI (710,56 mr, 3,71 mmons, 1,1 3xB.) u DIPEA (1,31 1, 10,11 Mmmoms, 1,76
M, 3 9KB.) noOaBisd B pactBop coeauHenus 1-5 (1,0 r, 3,37 mmons, 1,0 3kB.) B
auxnopMerase (30 MII) U TOTYYEHHYIO CMECh OCTaBILUIM JJIsl MPOXOXKACHUSA PeaKLUu
npu temneparype 15°C Ha 16 uacos. Ilo pesympraram LCMS nHaOmomamm, 4to
peakiys 3aBepIiMiach. PeakiMOHHBIM pacTBOp BbUIMBAIM B Boay (50 M) w
MOJTYYEHHYIO CMECh dKCTparupoBamu auxiopmeraHoM (50 mi x 3). OObeAHHEHHBIE
opranuyeckue (a3pl KOHIEHTPHUPOBAIHM, a TIIOJyYEHHBIH OCTATOK OYHINAIH C
MTOMOTIBIO KOJIOHOYHOH XpoMaTorpaduu Ha CHIHKarese (MMPOCTOH METPOSICHHBIN YPHUp
: orwnanerat = 10 : 1 go 1 : 1) ¢ momydenuem coemunenus 1-7. LCMS (ESI) m/z:
500,2 (M+1).

Cramusa 5

Consnytro kucnmoty/stunanerar (4,0 monb/im, 20 My, 23,61 3kB.) 10OABIAIIA B PACTBOP
coemuaerns 1-7 (1,75 1, 3,39 mmomps, 1,0 »kB.) B sTHiamerate (20 M) mpu
temneparype 0°C. CMmech OCTaBISUIM AJIA MPOXOKIACHUS PEAKLMM MPH TEMIIEPATYpPE
15°C na 1 vac u mo pesympratam LCMS HaOmromamu, 4TO peakiys 3aBEPIINIACh.
PeaknpOHHBIN pacTBOP KOHLICHTPHUPOBAIM C TMOJIYYEHHEM COEOWHEHHS 1-8 u
HEOYHINEHHBIA TMPOAYKT HEMOCPEACTBEHHO WCIIONIb30BAM HA CIEAYIOHNICH CTaJaHH.

LCMS (ESI) m/z: 400,1 (M+1).

Cramus 6

Coenurenne 1-9 (1,05 1, 5,16 mmomnb, 1,5 3kB.), HOBt (511,41 wmr, 3,78 mmomns, 1,1
3kB.), EDCI (725,54 wmr, 3,78 mmors, 1,1 3x8.) u DIPEA (1,33 1, 10,32 Mmoo, 1,8 M1,
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3 skB.) moOaBmsym B pactBop coemuHenwmsa 1-8 (1,5 r, 3,44 mmoms, 1,0 3kB.) B
muxnopMmerane (30 M) W TIONYYEHHBIH PEAKIMOHHBIM PACTBOP OCTABIUIM JUIA
NpOXOKAeHUs peakuuu npu temneparype 15°C Ha 14 yacos. Ilo pesyneratam LCMS
HAOIIIOJANH, YTO PEAKIMA 3aBePIIMIIACh. PeakIMOHHBINA pacTBOP BBUIMBAIHU B Boxy (50
MJI), TIOly4€HHYIO CMECh OJKCTparupoBaim auxjopmeranom (50 mm x 3) w
KOHLCHTPUPOBAIM OOBEIUHEHHBIE OpraHuueckue ¢aspl. [lomyuyeHHBIH OCTAaTOK
OUHMINATK C TOMOLIBIO KOJOHOYHOM XpomaTorpaduu Ha cunukarene (IpocTon

neTponensii >gup : dtunanerar = 2 : 1 mo 1 : 4) ¢ monydyenuem coeauHeHus 1-10.

LCMS (ESI) m/z: 585,3 (M+1).

Cramus 7

Comsnyro kucnory/atunanerat (4,0 moms/n, 18,57 wmu, 33,41 5kB.) moOaBIsA B
pactBop coemuuenus 1-10 (1,30 r, 2,22 mmomsb, 1,0 3kB.) B 3THIanerate (20 M) mpu
temneparype 0°C. [lomyyeHHY!0 cMeCh OCTABIIIIMA JJIA NMPOXOXKACHUS PEAKIMH TIPH
temmepatype 15°C Ha 1 uac. Ilo pesympraram LCMS HaOmopamm, 4T0o peakims
3aBEpINHIACh. PEaKIMOHHBIH PACTBOP KOHICHTPUPOBAIA M TOJYYCHHBIH OCTATOK
ounmmamy npenapatusHor BOXKX (cmcTtema CONSHOW KHCIOTHI, TOABIKHAS (asza:
Boja (0,05% cosstHas KHCITOTA) - alleTOHUTPHII, TPAAUEHT: aneTOHUTPUIL. 15-25%) ¢
nonydeHneM THapoxopuaa u3 Ipumepa 1. 'H SAMP (400 MI', CD;OD) & 8.28 (s,
1H), 7,87 (dd, J=9,7, 2,4 T'n, 1H), 7,78 (dd, /= 18,9, 4,2 I'u, 1H), 7,04 (dt, /= 9,0, 2,4
I'u, 1H), 4,56-4,42 (m, 3H), 4,14-4,02 (m, 1H), 3,95 (q, /= 6,8 I', 1H), 3,83 (q, J =
8,4 I', 1H), 3,77-3,66 (m, 1H), 2,67 (s, 3H), 2,50 (s, 3H), 2,25-2,09 (m, 1H), 2,03-
1,93 (m, 1H), 1,85-1,64 (m, 9H), 1,51 (d, /= 7,0 I'u, 3H), 1,33-1,01 (m, 6H); LCMS
(ESI) m/z: 485,2 (M+1).

Ipumep 2



WO 2019/091492 PCT/CN2018/115256

Cl

2-7 [Ipumep 2

Cramus 1

VYkeycHbri anruapun (6,73 1, 65,97 mmomb, 6,18 mm, 2,0 3kB.) A0OaBISIH B
cycrneH3uto xyiopuaa ammonms (3,53 r, 65,97 mmoms, 2,31 mu, 2,0 3xB.) B 1,2-
muxjgopatane (10 ma) mpu temmepatrype 15°C u cMech MepeMENIMBANH TIPH
temmeparype 15°C B teuenue 15 munyT. B cMech moOasmsumm coenmuaenne 2-1 (5,0 r,
32,98 MMob, 1,0 5KB.) ¥ TOJYYEHHYIO CMECh TEPeMENIHBAIH Npu TeMiepatype 15°C
B T€YCHHE 2 4acoB. B peakumoOHHBIH pacTBOP A0OABISIIM TpUXJIopuA amoMuHus (8,80
r, 65,97 MmMmomb, 2,0 5KB.) M PEAKIHOHHBIH PACTBOP TEPEMEITHBAIN MPH TEMIIEPATYPE
15°C B teuenue 30 mMuHYT. B peakumoOHHBIA PAcTBOP MOTOJHUTENBHO JTOOABIISITH
ykcycHbi anruapua (3,37 r, 32,98 mmoms, 3,09 ma, 1,0 5kB.) U PEAKIUOHHBIN
pactBop mnepememmBanu npu Ttemneparype 15°C B Teuenuwe 15 wmunyt. Ilo
pesymbratam LCMS HaOmopanw, 4YTO WCXOMHBIE MATEPHANIBI  TTOJIHOCTHIO
npopearupoBaiu. PeaklMOHHBIN PACTBOP MEAJIEHHO BBUIMBANH B JICASHYHO BOJIY H
MOJTyYeHHYIO CMECh JKCcTparupoBamu stwianeratom (100 mu x 3). TlomydeHHBIH

JKUJKUM J3KCTPakT cymwid Haa Na,SOy U KOHUEHTPUPOBAIM MPH MOHWKEHHOM
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nasieHuH. [1oaydeHHBIN OCTATOK OYHIIAINA C TTIOMOIIBI0 KOJJOHOYHOH XpoMaTorpadun
Ha cuimKkarene (IMMPOCTOW MeTpoNieHbId up : dTunamnerar = 1 : 1) ¢ monyueHueMm

coeguaenuns 2-2. LCMS (ESI) m/z: 194,1 (M+1).

Cragmus 2

Coenunenne 2-2 (2,00 r, 10,33 mmoms, 1,0 3kB.) U kapOonat kamus (7,14 r, 51,65
MMOITb, 5,0 3kB.) mo0OaBmsaM B pactBop coeamaenus 1-3 (7,54 r, 20,66 mmomnb, 2,0
5kB.) B DMF (70 M) 1 cmMech HarpeBaiu U MEpPEMEIINBAIN B TeueHUe 12 4acoB mpH
temnepatype 100°C. B peakumonHblii pactBop nodOasmsinu Boxy (300 mm) um
stunaneTar (300 M) U opraHuuYecKyro a3y mpombIBaIu coyieBbIM pactBopoM (100
i), cymumu Hag Na,SO,, (QuabTpoBaNM W KOHUEHTPUPOBAIH TPH MOHHKEHHOM

JaBIIEHUH ¢ TonyueHueM coeauuenus 2-3. LCMS (ESI) m/z: 377,0 (M+1).

Cramus 3

PactBop comsHO¥M kucnoTel/muokcana (4,0 moms/n, 20 M, 26,04 5kB.) moOaBsH B
pactBop coemuHenus 2-3 (2,4 r, 3,07 mmombs, 1,0 5kB.) B awokcaHe (20 mi) u
MOJIyYEHHBIH PEAKIMOHHBIA pPAacTBOpP NepeMemuBaiu npu Ttemmeparype 15°C B
teuenue 10 vacos. Ilo pesympratam LCMS HaOnromamu, 4To peakius 3aBEepIIHIIACH.
PeakumonHblii  pacTBOp (HIBTPOBATM H OCaNOK HAa (QUIBTPE MPOMBIBAIIA
stumaneratom (10 M x 3), a 3aTeM CymIHIM C TOJIyY€HHEM COEIMHEHHUs 2-4.
HeounmenHpiii NpoayKT HEMOCPEACTBEHHO HCIIONB30BAalld HA CICAYIOLICH CTaauM.

LCMS (ESI) m/z: 277,1 (M+1).

Crammns 4

DIPEA (857,20 mr, 6,63 mMons, 1,16 M, 3 3x8.) u HATU (1,01 1, 2,65 mmors, 1,2
9KB.) 100ABILTA B pacTBOP coeauHeHus 1-6 (625,81 mr, 2,43 mmoib, 1,1 3kB.) B DMF
(5 M) m cmech mepememmBany npu Temneparype 15°C B teuenme 30 muHyT. B
PEaKIMOHHBIA PacTBOP A0OaBIsH coeauHerue 2-4 (700 mr, 2,21 mmonb, 1,0 3kB., B
dopMe THAPOXIIOPHAA) M PEAKIHOHHYIO CMECh TEPEMEINUBAIA TIPH TEMIEPATYype

15°C B Teuenme 1,5 waca. B peakumonHsiii pactop moOasmsmu Boxy (30 M) m
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srunarerar (40 mir). Opranudeckyro ¢azy TpOMBIBATH JIMMOHHOW KUCIOTOM (20 MIT,
10% BomHBIM pacTBOP) W coneBbIM pacTtBopoM (20 mur), cymmmu Hag Na,SO,
(GUIBTPOBAIM W KOHIECHTPHPOBAIH TPH TOHWKEHHOM JaBIICHHH C TOJYYCHHEM

coequnenus 2-5. LCMS (ESI) m/z: 516,2 (M+1).

Cramusa 5

Consnytro kucnmoty/muokcan (4,0 mons/n, 18,33 mut, 34,40 5kB.) 100aBIAIA B PACTBOP
coemuuenus 2-5 (1,10 r, 2,13 mmoms, 1,0 5kB.) B mtuokcane (10 Mir) ¥ cMeCh OCTaBIISITH
Ui TIPOXOKAEHUA peakuuu npu temmeparype 15°C wa 1,5 uaca. PeakuuoHHBIN
pacTBOp (UIBTPOBAIM M OCAAOK Ha (pUIbTpe mpoMbIBaNM >THiaeraToM (20 mi), a

3aTeM CYIIUIH ¢ moydeHueM coeauaerus 2-6. LCMS (ESI) m/z: 416,2 (M+1).

Cragus 6

DIPEA (326,91 wr, 2,53 mmonb, 440,58 Mk, 3 3kB.), HATU (384,71 mr, 1,01 MmmoJts,
1,2 »xB.) m coeamaenue 2-6 (500 wmr, 843,16 mxmoms, 1,0 3kB., B dopme
THAPOXJIOpHAA) H00aBIsH B pacTBop coeauHeHus 1-9 (188,50 mr, 927,48 MKMOIb,
1,1 s5xB.) B DMF (5 Mi1) W peakuMOHHYIO CMECh TEPEMEIIUBAIHN TPH TEMIIEPAType
15°C B teuenue 1 uaca. B peakumonHblii pactBop moOaBmsamud Boxy (30 mum) u
stunaneTar (20 mir). Opranudeckyro ¢asy MPOMBIBATH JIMMOHHON KHCIOTOH (20 wmut,
10% BomHBIN pacTBOpP) M cOJEBBIM pacTBopoM (20 mur), cymmmu Hang Na,SO,
(GUABTPOBAIA W KOHICHTPUPOBAIA TPH TIOHMKEHHOM JABIIEHUH C TIOMYYCHHEM
coeaquHeHUs 2-7. HeouummeHHBId NOPOAYKT HEMOCPEACTBEHHO WCIOIb30BAIA HA

cnenytomed craaun. LCMS (ESI) m/z: 601,1 (M+1).

Cramusa 7

TpudropykcycHyro kucioty (3 mi) moOasmsnu B pacTtBop coexuHeHHUs 2-7 (500 wr,
787,28 mkmonb, 1,0 skB.) B mmxmopmetane (10 mm) mpu Temmeparype 0°C u
MOJTYYEHHYIO CMECh OCTaBJIUTH I IPOXOXKIEHUS peakiuu nipu Temreparype 0°C Ha
1 yac. ITo pesynpraram LCMS HaOmomanm, 4To peakius 3aBePIIAIACH. PeaKIIMOHHBIH

PacTBOP KOHLICHTPUPOBAJIU U MOJTYUYECHHBIM OCTATOK OUHINATHU npenapaTuBHOM BOXKX
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(c comsHOM KHCIIOTOHM) ¢ monmydeHueMm ruapoxiopuna u3 [Ipumepa 2. LCMS (ESI)
m/z: 501,4 (M+1). 'H SIMP (400 MI't, DMSO-d;) § 9,50 (br s, 1H), 8,88 (br d, J=5,3
I'm, 1H), 8,78 (d, J = 8,2 I'y, 1H), 8,47 (s, 1H), 8,15 (d, /= 2,1 I'y, 1H), 7,89 (d, J =
8,8 I'm, 1H), 7,32 (dd, J = 2,1, 8,7 I'u, 1H), 4,48-4,33 (m, 3H), 4,10 (br dd, J = 14,8,
9,9 I'u, 1H), 3,90-3,90 (m, 1H), 3,73-3,54 (m, 2H), 2,46-2,45 (m, 1H), 2,44 (s, 3H),
2,16-2,01 (m, 1H), 1,97-1,81 (m, 1H), 1,79-1,52 (m, 9H), 1,34 (d, J = 6,8 I'u, 3H),
1,27-0,87 (m, 6H).

IIpumep 3

—N

\NJWO(H'* i A e

Croco6 momyuerus as [Ipuvepa 3 eu. B [Tpumepe 1. 'H SIMP (400 MI', CD;0D) &
8,57 (s, 1H), 8,41 (s, 1H), 7,97 (d, J = 8,7 I'u, 1H), 7,55 (dd, J = 8,7, 1,6 ', 1H),
4,64-4.54 (m, 2H), 4,48 (d, J = 7,7 ', 1H), 4,25-4,12 (m, 1H), 3,95-3,81 (m, 2H),
3,79-3,69 (m, 1H), 2,67 (s, 3H), 2,55 (s, 3H), 2,26-2,12 (m, 1H), 2,09-1,97 (m, 1H),
1,91-1,59 (m, 9H), 1,50 (d, J = 7,0 I'u, 3H), 1,36-0,97 (m, 6H); LCMS (ESI) m/z:
535,2 (M+1).

IIpumep 4

_/N
~ H” N -
NH
0]

Crioco6 momyuerwst s [pumepa 4 cm. B [Tpumepe 1. 'H IMP (400 MI', DMSO-dy)
69,32 (brs, 1H), 8,85 (brd, J=5,9 I'y, 1H), 8,78 (br d, J= 8,2 ', 1H), 8,45 (s, 1H),
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7,88 (d, J = 7,1 T, 1H), 7,31-7,20 (m, 2H), 4,48-4,36 (m, 3H), 4,14-4,04 (m, 1H),
3,92-3,81 (m, 1H), 3,73-3,64 (m, 1H), 3,63-3,56 (m, 1H), 2,49-2.45 (m, 4H), 2,17-2,02
(m, 1H), 1,96-1,84 (m, 1H), 1,81-1,56 (m, 9H), 1,34 (d, J = 6,8 'y, 3H), 1,27-0,95 (m,
6H); LCMS (ESI) m/z: 501,4 (M+1).

IIpumep S

@)

_/N
~ HI' N -
NH Cl
O

Crioco6 momywerwst st [pumepa 5 cm. B [Tpamepe 1. 'H SIMP (400 MI'y, DMSO-dy)
09,50 (br s, 1H), 8,96-8,85 (m, 1H), 8,82 (d, /= 8,3 ', 1H), 8,45 (s, 1H), 8,15 (d, J =
8,5 I'm, 1H), 8,00 (d, J = 1,6 T'u, 1H), 7,24 (dd, J = 8,5, 1,8 I'u, 1H), 4,47-4,35 (m,
3H), 4,08 (dd, J = 14,5, 9,9 I'y, 1H), 3,89-3,80 (m, 1H), 3,74-3,66 (m, 1H), 3,64-3,56
(m, 1H), 2,46 (br s, 1H), 2,44 (s, 3H), 2,18-2,05 (m, 1H), 1,96-1,84 (m, 1H), 1,79-1,57
(m, 9H), 1,35 (d, J= 6,8 ', 3H), 1,27-0,95 (m, 6H); LCMS (ESI) m/z: 501,4 (M+1).

/N
H,. N -
i e
0

Crioco6 momywerwst s [pumepa 6 cm. B [Tpumepe 1. 'H IMP (400 MI', DMSO-dy)
6 9,30 (br s, 1H), 8,80 (br s, 1H), 8,59 (br d, J = 7,8 I'y, 1H), 8,39 (br s, 1H), 8,19 (br
d, J=78Tu, 1H), 7,37-7,07 (m, 2H), 4,87-4,59 (m, 2H), 4,57-4,29 (m, 2H), 3,79 (br
s, 1H), 3,65 (br s, 2H), 2,43 (br s, 7H), 2,16-1,23 (m, 13H), 1,21-0,73 (m, 5H); LCMS

IIpumep 6
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(ESI) m/z: 501,3 (M+1).

Ipumep 7

: Br
~ H" N
NH

0]

Crioco6 monyuenus s [pumepa 7 cm. B IIpumepe 1. 'H SIMP (400 MI't, DMSO-dj)
6 9,60-9,44 (m, 1H), 8,97-8,84 (m, 1H), 8,79 (br d, J = 8,2 ', 1H), 8,46 (s, 1H), 8,31
(d,/J=1,8Tmu, 1H), 7,84 (d, /= 8,8 I';, 1H), 7,43 (dd, /= 8.8, 2,0 I';, 1H), 4,47-4,35
(m, 3H), 4,18-3,98 (m, 1H), 3,85 (br d, J= 4,8 I'y, 1H), 3,73-3,64 (m, 1H), 2,47-2,42
(m, 6H), 2,17-2,02 (m, 1H), 1,98-1,85 (m, 1H), 1,81-1,52 (m, 9H), 1,34 (d, /= 6,8 I'y,
3H), 1,21-0,98 (m, 5H); LCMS (ESI) m/z: 547,2 (M+1).

~/N
~ H" N -
NH
)

Crioco6 monydenns s [pumepa 8 cm. B [Tpumepe 1. 'H SIMP (400 MI't, DMSO-dy)
8 9,60-9,48 (m, 1H), 8,96-8,83 (m, 1H), 8,79 (d, J = 8,3 ', 1H), 8,53 (s, 1H), 8,28 (s,
1H), 8,20 (s, 1H), 4,48-4,32 (m, 3H), 4,11 (br dd, J = 13,3, 8,2 I'y, 1H), 3,83-3,77 (m,
1H), 3,73-3,65 (m, 1H), 3,64-3,52 (m, 1H), 2,47-2,43 (m, 6H), 2,21-2,03 (m, 1H),
1,96-1,84 (m, 1H), 1,77-1,72 (m, 2H), 1,67-1,55 (m, 5H), 1,34 (d, J = 6,8 ', 3H),
1,26-0,86 (m, 6H); LCMS (ESI) m/z: 535,3 (M+1).

IIpumep 8
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IIpumep 9

0]

/N/
: Cl
\uLg Hx (A

Crioco6 monyuenus s [pumepa 9 cm. B IIpumepe 1. 'H SIMP (400 MI't, DMSO-dy)
6 0,89-1,27 (m, 6 H) 1,34 (d, J = 6,85 I'y, 3H), 1,58-1,70 (m, 5H), 1,73-1,80 (m, 2H),
1,86-1,97 (m, 1 H), 2,05-2,19 (m, 1H), 2,42-2,47 (m, 6H), 3,50-3,74 (m, 2H), 3,79-
3,91 (m, 1H), 4,11 (dd, J = 13,75, 8,50 I'y, 1H), 4,26-4,46 (m, 3H), 7,98 (d, J = 10,15
I'm, 1H), 8,19-8,24 (m, 1H), 8,49 (s, 1H), 8,75 (d, /= 8,19 I'y, 1H), 8,86 (br d, J = 5,62
I'm, 1H), 9,43 (br s, 1H); LCMS (ESI) m/z: 519,3 (M+1).

Ipumep 10

0]

—

_/N
: Cl
H,. N
WSS 0
0]

Crioco6 monyuenns mus [pumepa 10 cm. B Ipuvepe 1. 'H SIMP (400 MI'n, DMSO-
dg) 6 9,63-9,35 (m, 1H), 8,88 (br d, /= 5,3 I', 1H), 8,76 (br d, J= 8,1 'y, 1H), 8,55-
8,43 (m, 1H), 7,73 (d, J = 8,8 I'y, 1H), 7,41 (dd, J = 8,4, 6,7 I'y, 1H), 4,47-4,29 (m,
3H), 4,19-4,05 (m, 1H), 3,95-3,78 (m, 1H), 3,16 (s, 3H), 2,47-2,43 (m, 5H), 2,21-2,02
(m, 1H), 1,90 (br d, J = 3,3 I'y, 1H), 1,84-1,46 (m, 9H), 1,33 (br d, J = 6,7 'y, 3H),
1,22-0,91 (m, SH); LCMS (ESI) m/z: 519,3 (M+1).

Ipumep 11
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—

_N
S @ OCF3
\HJ\g Hx O

Crioco6 monyuenns ast [pumepa 11 cm. B [Tpumepe 1. 'H SIMP (400 MI', DMSO-
dg) 6 0,96-1,19 (m, 5H), 1,30-1,42 (m, 3H), 1,53-1,80 (m, 1H), 1,53-1,82 (m, 7H), 1,90
(br s, 1H), 2,02-2,17 (m, 1H), 2,41-2,48 (m, 6H), 3,57-3,63 (m, 1H), 3,83-3,91 (m, 1
H), 4,07-4,19 (m, 1H), 4,37-4,46 (m, 2H), 7,28 (br d, J = 8,19 ', 1H), 7,97 (d, J =
8,93 I', 1H), 8,03-8,13 (m, 1H), 8,55 (s, 1H), 8,79 (br d, J = 7,95 I', 1H), 8,90 (br s,
1H), 9,60 (br d, J= 5,01 I'y, 1H); LCMS (ESI) m/z: 551,3 (M+1).

Ipumep 12
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127 IIpumep 12

Cramms 1

Coenunenue 1-6 (2,54 t, 9,89 mmos, 1,0 3kB.), HATU (3,76 1, 9,89 mmorb, 1,0 5kB.)
u DIPEA (3,83 1, 29,66 mmonb, 5,17 mi, 3,0 3kB.) 100aBIsIA B PACTBOP COCTUHEHUS
12-1 (1,0 r, 9,89 mmomb, 0,96 mn, 1,0 3kB.) B muxmopmerane (20 mm). Cmech
OCTaBIINIM AJIA MPOXOKAeHHUA peakumu npu temmnepatype 30°C Ha 2,0 yaca. Ilo

pesynbpTaTaM aerekuud ¢ momompo TLC (mpocToi meTponerHbi 3Gup : STUIANETAT
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= 1 : 1) HaOnrogamM, YTO WMCXOJHBIE MATE€PHANBl TOJHOCTBIO TPOPEATHPOBAIIH.
Peaxkuuonnbiii pacTtBop BbumBamM B Boay (100 M), cMech 3KCTparupoBad
srunameraroM (50 M X 2) U KOHICHTPUPOBAIH O0BEAUHEHHBIE OpTaHHYeCKHe (hasbl.
[Tomy4yeHHBIH OCTATOK OYHMINANH C TIOMOUIBIO KOJIOHOYHOW Xpomatorpadum Ha
cunukarene (mpocTo meTponewHbii 3pup : dtmmameratr = 5 @ 1 mo 1 @ 1) ¢
nonyuennem coeuuerus 12-2. 'H IMP (400 MI', CDCls) & 5,21 (br d, J = 9,0 I'ny,
1H), 4,75 (br d, J = 6,4 T'u, 1H), 4,31-4,18 (m, 2H), 3,95-3,78 (m, 1H), 3,69-3,61 (m,
1H), 3,60-3,52 (m, 1H), 3,47 (td, J = 10,2, 7,3 ', 1H), 2,12-2,03 (m, 2H), 1,96-1,80
(m, 3H), 1,69-1,51 (m, 5H), 1,41 (s, 9H), 1,22-0,97 (m, 6H); LCMS (ESI) m/z: 341,2
(M+1).

Cragus 2

TEA (1,60 t, 15,86 Mmmonb, 2,21 M, 3,0 3kB.) U n-toayouncynbdonmmxopun (1,21 r,
6,34 mmomb, 1,20 3kB.) moOGaBmsumm B pactBop coeaurenus 12-2 (1,80 r, 5,29 mmouns,
1,0 okB.) B muxmopmetane (40 mi). [TomydeHHYI0 CMECh OCTABIILITH ISl IPOXOXKICHUS
peakiuu npu temneparype 30°C nHa 2,0 yaca. Ilo pe3ynbpraram AETEKIHH C TIOMOIIBIO
LCMS nabnroganmu, 4T0 MCXOJHBIE MAaTePUAbl TIOJTHOCTBIO HE Tpopearunposand. B
PEAKIMOHHBIA pacTBOp A00aBsy Boay (100 MiT) ¥ MOMYYEHHYIO CMECh TIOBEPTAITH
pa3leNeHUIO B CENMapaTope AJiA pa3ieieHus KuaKkocTe. [lonyueHHy0 OpraHuYecKy o
(ha3zy TPOMBIBAITH HACBHIIIEHHBIM COJIEBBIM pacTBOPOM (100 MIT) U KOHIICHTPHUPOBAIH C
NoJy4YeHHEeM coeauHeHus 12-3.  HeouyWmmeHHBIM NPOAYKT  HEMOCPEACTBEHHO

HCTIONB30BaNK Ha cneayronier ctaauu. LCMS (ESI) m/z: 495,3 (M+1).

Cramusa 3

Crmoco0 monyueHuss coeauHeHWss 12-4 CM. B ONHWCAHWHM CIOCO0A TIOTyYCHHS

coeguaenus 1-5. LCMS (ESI) m/z: 550,2 (M+1).

Cramus 4

Crmoco0 monyueHuss coeauHeHWss 12-8 CM. B ONHCAHWHM CIOCO0Aa TOTyYCHHS

coequaenus 1-6. LCMS (ESI) m/z: 450,2 (M+1).
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Cragmusa 5

Cmoco0 monyuenuss coemmHeHus 12-10 cM. B ONMMCaHWU cmoco0a TONTyYCHHS

coequaenus 1-7. LCMS (ESI) m/z: 635,3 (M+1).

Cramus 6

Crioco6 momyuenus ruapoxnopuaa us Ipumepa 12 cm. B [Tpumepe 1. 'H SIMP (400
MI'n, DMSO-ds) 6 9,31 (br s, 1H), 8,87 (br d, J = 8,2 'y, 2H), 8,21 (d, J = 1,6 I'Ly,
1H), 7,93 (d, /= 8,8 I'y, 1H), 7,40 (dd, J= 8,8, 1,7 ', 1H), 4,57-4,29 (m, 3H), 4,28-
4,11 (m, 1H), 3,82 (br s, 2H), 2,60 (s, 3H), 2,11-1,93 (m, 2H), 1,81-1,51 (m, 8H),
1,44-0,90 (m, 12H); LCMS (ESI) m/z: 535,2 (M+1).

-_/N
\HJ\gﬁéQ

Crioco6 momyuerus ruapoxnopuaa u3 Ipumepa 13 cm. B Ipumepe 1. "H SIMP (400

Ilpumep 13

MTI ', DMSO-dg) & 0,92-1,16 (m, 5H), 1,33 (br d, J = 6,72 T, 3H), 1,47-1,68 (m,
8H), 1,91 (br d, J = 6,48 T'w, 1H), 2,16-2,32 (m, 1H), 2,44 (br t, J=5,01 'y, 3H), 2,53
(s, 3H), 2,80 (s, 3H), 3,59-3,63 (m, 1H), 3,65-3,72 (m, 1H), 3,85 (br dd, J = 11,55,
6,79 T'w, 1H), 4,17-4,45 (m, 4H), 7,23 (dd, J = 8,68, 1,59 I'y, 1H), 7,80 (d, J = 8,80 T'ry,
1H), 8,02 (d, /= 1,71 T, 1H), 8,73 (br d, J = 8,19 ', 1H), 8,86 (br s, 1H), 9,45 (brs,
1H); LCMS (ESI) m/z: 515,2 (M+1).

Ipumep 14
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llpumep 14

Cramms 1

Won (13,31 1, 52,43 mmoms, 10,56 mn, 2,0 5kB.) u ruapokcun kamus (5,88 r, 104,86
MMOJTb, 4 9KB.) 100aBISUH B pacTBOp coenuHeHus 14-1 (4 T, 26,22 mmonsb, 1,0 3kB.) B
DMA (100 wmm) mpu temmepatype 0°C. IlonmydeHHyr0 CMeCh OCTaBILLIH MJIS
MPOXO’KJAeHUs peakiuu npu Temneparype 20°C Ha 12 yacos. I1o pesynpratam LCMS
HAOJIFO/IANTA, YTO PEAKIUsA 3aBEPHIMIACh. B peakiMOHHBIM pPacTBOP JOOABIIAIA
HACBIIICHHBIA BOJHBIN pacTBOp cymbdura Hatpusa (200 M) ¥ TOTYUYEHHYIO CMEChH
skcTparupoBanu stunaneratom (200 mum x 2). OObeauHEHHBIE OpraHWYecKue (asbl
MTPOMBIBAJIA HACBIIICHHBIM COJIEBBIM pacTBOpoM (200 M), a 3aTeM KOHLIEHTPUPOBAJIH.
[Tony4yeHHBI OCTATOK CYCHEHAHUPOBATN MPOCTHIM METPOJEHHBIM 3¢upoM (5 MIT) ¢
MOJyYeHHEeM coeauHeHus 14-2. 'H amp (400 MI', DMSO-ds) 6 13,71 (br s, 1H),
7,60 (d, J=8,8 I'y, 1H), 7,47-7,38 (m, 2H).

Cramms 2

Cmoco6 momnydenus coeauHeHus 14-4 cM. B ONHCAaHWU CHOCO0A TIOTyYEHHUS
coemrenus 1-3. 'H SIMP (400 MI', DMSO-dq) § 7,66 (d, J = 8,9 I', 1H), 7,54-7.41
(m, 2H), 4,56-4,41 (m, 2H), 4,23-4,05 (m, 1H), 3,29-3,01 (m, 2H), 1,93-1,57 (m, 4H),
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1,37 (brs, 5H), 1,11 (br s, 4H); LCMS (ESI) m/z: 484,1 (M+23).

Cramms 3

[locne peakium BHECEHHWS 3alIMTHOM Tpynmbl Ha a30T muanup mmHKa (0,72 1, 6,12
mmonb, 0,388 ™, 0,6 »3xB.), Pdy(dba); (0,93 r, 1,02 wmmoms, 0,1 »53kB.),
noponrkooopasubii uHK (1,33 1, 20,42 mMomns, 2,0 3xB.) 1 DPPF (1,13 1, 2,04 MmMOTB,
0,2 »kB.) moOasmsamu B pacTBop coeauHenus 14-3 (4,80 r, 10,21 mmomb, 1,0 3kB.) B
DMF (100 mm). ITonyuenHyro cMmech Harpesamu a0 temmneparypsl 100°C u octaBism
IUIA TIPOXOKAEHUS peakuuu Ha 2 yaca. [lo pesympraram LCMS HaOmromamu, 4rto
peaxiys 3aBepiuniach. PeakiMOHHBIN PAacTBOP OXJAXKJAIH, a 3aTeM (PUIBTPOBAIIM.
Ocamox Ha ¢GuabTpe mnpombiBaIM dTWimanetatom (50 wmi), a  dmasTpar
KOHLEHTpUpoBanu. I[lomydYeHHBII OCTaTOK OYMIIAIIA C IOMOLIBKO KOJIOHOYHOM
xpomarorpaduu Ha cuimkarene (MpocToi meTposeHnbrd >¢up : dtumanerar = 10 : 1

1o 3 : 1) ¢ mony4yennem coequnenus 14-4. LCMS (ESI) m/z: 383,2 (M+23).

Cramus 4

bpomux metunmaraus (3 momw/n, 1,48 mi, 2 3kB.) 100aBISAIA B PACTBOP COCTUHCHUS
14-4 (0,8 T, 2,22 mmoub, 1 5kB.) B TeTparuapodypane (20 mir) mpu remmeparype 0°C u
MOJTYYEHHYIO CMECH OCTABIILIN JIJIsl TIPOXOKACHHSA Peakiu nmpu temneparype 20°C Ha
2 4yaca. Ilo pesympraram LCMS wHaOmomamm, 4YTO peakmus 3aBEPINHIIACE.
PeakioHHBIH pacTBOp MemMIeHHO BbumBamM B Boay (100 M) W cmech
skcTparupoBanmu stuianeratoM (50 mu x 2). OObeauHEHHBIE OpraHWdYecKue (ass
MPOMBIBATH HACHITIICHHBIM COJIEBBIM pacTBOpoM (100 MiT), 3aTeM MOTYYEHHYIO CMECH
MOJIBEPTATH PA3JIEICHHAIO B CEMAPaTOPe U Pa3IEIeHUS JKUAKOCTEH U OPTaHUIECKYTO
a3y KOHIIEHTPUPOBATH C TONydYeHHEM coeauHeHust 14-5. HeouwimmeHHBIH TIPOIYKT
HETIOCPEJICTBEHHO HCITONIb30BaMM Ha creayromed cramuu. LCMS (ESI) m/z: 378,1

(M+1).

Cragusa 5

Crmoco0 monyueHuss coeauHeHWss 14-5 CM. B ONHCAHWHM CIOCO0A TIOTyYCHHS
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coequaenuns 1-6. LCMS (ESI) m/z: 278,1 (M+1).
Cragus 6

Crmoco0 momnyueHuss coeauHeHWss 14-7 CM. B ONHCAHWUHM CIOCO0A TIOTyYCHHS

coequaenus 1-7. LCMS (ESI) m/z: 539,4 (M+23).

Cramus 7

Crmoco0 monyueHuss coeauHeHus 14-8 cM. B OMHCAaHWUM CHOcO0a TIOTyYCHHS

coequnenus 1-8. LCMS (ESI) m/z: 417,1 (M+1).

Cramusa 8

Crnoco06 monyyenus coenuHeHus 14-10 cM. B ONHMCaHHUHM CIOCO0A TIOTYyYEHHS

coequrenums 1-9. LCMS (ESI) m/z: 624,3 (M+23).

Cramus 9

Crioco6 monyuenns most pumepa 14 cm. B Ipuvepe 1. 'H SIMP (400 MI', DMSO-
dg) 0 9,06-8,79 (m, 2H), 8,70 (br d, J = 8,2 'y, 1H), 8,17-8,10 (m, 1H), 7,97 (br d, J =
8,9 I'm, 1H), 7,56 (br d, J = 8,7 I'y, 1H), 4,71 (br dd, J = 13,2, 3,8 I', 1H), 4,58-4,44
(m, 2H), 4,38 (br t, J= 7,6 I'u, 1H), 3,85 (br d, /= 5,1 ', 2H), 2,62 (s, 3H), 1,92-1,74
(m, 5H), 1,72-1,49 (m, 8H), 1,31 (br d, J = 6,7 I'y, 3H), 1,13 (br d, J = 13,7 'y, 4H),
1,04-0,91 (m, 2H); LCMS (ESI) m/z: 502,1 (M+1).

Ipumep 15

: F
~ H/' N
NH

O

Crioco6 monyuenns ams [Ipumepa 15 om. B Ipumepe 14. 'H SIMP (400 MI', DMSO-
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ds) 69,56 (br s, 1H), 8,87 (br s, 1H), 8,80-8,60 (m, 1H), 8,14-7,94 (m, 1H), 7,85-7,68
(m, 1H), 7,58-7,40 (m, 1H), 4,78-4,30 (m, 4H), 3,96-3,74 (m, 1H), 3,64-3,58 (m, 2H),
2,61 (s, 1H), 2,47-2,38 (m, 3H), 1,94-1,52 (m, 11H), 1,39-1,26 (m, 3H), 1,24-0,87 (m,
6H); LCMS (ESI) m/z: 486,3 (M+1).

Ilpumep 16
o N
Bog, —OT: /4\ o ¢
= N cl-§ =
i 1-3 N/} 16-3
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163 169 IIpumep 16

Cramms 1

Crmoco0 monyueHus coeauHeHHss 16-4 CM. B ONHCAHWUHM CIIOCO0A TTOJTyYCHHS

coequaenuns 1-2. LCMS (ESI) m/z: 336,2 (M+1).

Cramms 2

Coenurenne 16-3 (997,86 mr, 7,05 mmoms, 612,18 mkm, 1,5 5kB.) moGaBnsimm B
pactBop coemurenus 16-2 8 DMF (20 mu) npu temmnepartype -20°C U MOTy4YeHHYIO
cmech mepememuBanu npu Temmneparype 0°C B Teyenue 2 4dacos. [lo pesynpratam
TLC wnabmopgamu, 4YTO HWCXOJHBIE MAaTEpHANbl TOJHOCTBIO TPOpearupoBann. B
BBIIIEYKA3aHHBIA PEAKIMOHHBIA PACcTBOP AOOABIAIIA JOTOJIHUTENbHBIE 1,5 M

coemuuenus 16-3 (2,44 r, 17,28 mmonsb, 1,5 mu, 3,68 3xB.) mpu temmeparype -20°C u
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MOJIyYEHHYIO0 cMech mepememuBany npu temmnepatype 0°C B teuenue 0,5 wyaca. Ilo
pesymbratam LCMS HaOmopanw, 4YTO WCXOAHBIE MATEPHAIIBI  TTOJIHOCTHIO
npopearupoBand. B peakumonHyo cmech n00aBmsum Boay (50 M) M MOMYUYEHHYIO
cmech ¢unbTpoBanu. Ocafok Ha (UIBTPE MPOMBIBAIKM BOAOK (20 mMu x 2), a 3aTtem
CYHIMJIM TIOJ BaKyyMoM. [1oJy4eHHBIH OCTATOK OYHINAIH C TIOMOLIBIO KOJOHOYHOM
xpomarorpaduu Ha cuiuKkareje (MpoCcTor MEeTponeHHbId 3¢up : dtwnamerar = 50 : 1
10 10 : 1) ¢ monydennem coeaunenns 16-3. "H AMP (400 MI'n, DMSO-ds) § 0,98 (br
s, SH), 1,14-1,31 (m, 4H), 1,80 (br d, J = 17,85 I'y, 4H), 3,17-3,31 (m, 2H), 4,12-4,30
(m, 2H), 4,35-4,44 (m, 1H), 8,24-8,39 (m, 1H), 8,42-8,57 (m, 2H); LCMS (ESI) m/z:
361,1 (M+1).

Cragus 3

Cnoco0 mony4eHUs coeauHeHHs 16-5 cM. B OmMCaHWM CHoco0a TOTyYEHHS

coequrenus 14-5. LCMS (ESI) m/z: 378,2 (M+1).

Cramus 4

Crmoco0 moayyeHuss COoeAuHEHHs 16-5 CM. B ONHCAHWHM CIIOCO0A TOTy4YCHHS

coequaenuns 1-6. LCMS (ESI) m/z: 278,0 (M+1).

Cramus 5

Crmoco0 monyyeHuss CcoeauHEHHss 16-7 CM. B ONKMCAHWH CIIOCO0A TIOTyYCHHS

coequaenuns 1-7. LCMS (ESI) m/z: 539,4 (M+23).

Cramms 6

Crmoco0 monyueHuss coeauHeHHss 16-8 CcM. B ONHCAaHWUHM CIOCO0a TONTyYCHHS

coequaenus 1-8. LCMS (ESI) m/z: 417,3 (M+1).

Cramusa 7

Cmoco0 monydeHuss coemuHeHus 16-10 cM. B OmMCaHWW cmoco0a TONyYCHHS
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coemuaenuns 1-9. LCMS (ESI) m/z: 624,1 (M+23).

Crammns 8

Crioco6 momyuenns mos ITpumepa 16 cm. B Ipumepe 1. 'H SIMP (400 MI', DMSO-
dg) 6 1,02-1,14 (m, 6H), 1,35-1,49 (m, 2H), 1,58 (br s, 4 H), 1,66-1,80 (m, 4H), 1,87
(brd, J=6,72 I'u, 2H), 2,09-2,20 (m, 3H), 2,46 (s, 3H), 2,93 (dt, J = 13,57, 6,79 I'Ly,
1H), 3,54 (br d, J= 9,90 I'y, 2H), 3,62-3,70 (m, 1H), 4,21-4,41 (m, 2H), 4,48 (br dd, J
= 13,51, 7,03 I'y, 1H), 4,68 (br d, /= 3,18 I'y, 1H), 7,80 (br d, J = 8,80 I'y, 1H), 8,32-
8,40 (m, 1H), 8,40-8,47 (m, 1H), 8,55-8,66 (m, 1H); LCMS (ESI) m/z: 502,1 (M+1).

Ipumep 17

Crioco6 monyuenns mist [pumepa 17 cm. B Ilpumepe 16 u Ipumepe 1. 'H SIMP (400
MI'n, CD;0OD) 6 8,53 (br d, J = 7,6 I', 1H), 8,06 (s, 1H), 7,88 (dd, J = 8,9, 4,2 'L,
1H), 7,32 (dd, J = 8,8, 2,3 I'y, 1H), 7,14 (dt, /= 9,1, 2,3 I'u, 1H), 4,57-4,45 (m, 3H),
4,21-4,08 (m, 1H), 3,92 (q, J = 6,8 'y, 1H), 3,86-3,78 (m, 1H), 3,76-3,65 (m, 1H),
2,67 (s, 3H), 2,22-2,07 (m, 1H), 2,04-1,96 (m, 1H), 1,83-1,63 (m, 8H), 1,50 (d, /= 6,8
I'm, 3H), 1,3-1,02 (m, 6H); LCMS (ESI) m/z: 468,2 (M+1).

Ipumep 18

N

o N
0]



WO 2019/091492 PCT/CN2018/115256
65

Crioco6 monyuenns amst [pumepa 18 cm. B ITpumepe 16 u Ipumepe 1. 'H SIMP (400
MI'n, DMSO-dp) § 9,60-9,41 (m, 1H), 8,86 (br d, J=4,6 'y, 1H), 8,69 (d, /=8,3 I'Ly,
1H), 8,37 (s, 1H), 7,94 (d, J=8,8 'y, 1H), 7,66 (d, J= 1,8 ', 1H), 7,39 (dd, J = 8,8,
20T, 1H), 4,41 (brd, J=2,8T, 1H), 4,38 (brd, J= 6,5 ', 1H), 4,23-4,12 (m, 1H),
3,88-3,79 (m, 1H), 3,70-3,53 (m, 2H), 2,44 (br t, J = 5,1 ', 3H), 2,15-2,01 (m, 1H),
1,90 (brd, J=4,3 I'y, 1H), 1,75-1,52 (m, 8H), 1,32 (d, J = 6,8 'y, 3H), 1,25-0,89 (m,
6H); LCMS (ESI) m/z: 484,4 (M+1).

Ipumep 19

- H : Cl
PGS

Crioco6 monywerwst st Ipumepa 19 em. B Ipumepe 14. 'H SIMP (400 MI', CD;0D)
6793 (d, J=9,0Tu 1H), 7,83 (d, /= 1,1 I'u, 1H), 7,54 (dd, J = 8,9, 1,5 I'u, 1H),
4,77-4,70 (m, 1H), 4,68-4,61 (m, 1H), 4,57 (br s, 1H), 4,48 (br d, J= 7,0 'y, 1H), 3,88
(q, J = 7,0 I'u, 1H), 3,84-3,74 (m, 1H), 3,65-3,54 (m, 1H), 2,68-2,62 (m, 3H), 1,97-
1,85 (m, 3H), 1,83-1,66 (m, 7H), 1,47 (d, J = 7,0 I'u, 3H), 1,37-1,00 (m, 5H); LCMS
(ESI) m/z: 485,1 (M+1).

IIpumep 20
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Cranus 1

[Tocne peakiumuu BHECEHUS 3aIMUTHOW TPYIITIBI HA a30T B pacTBop coenuHenus 1-1 (1,0
r, 7,40 mmoms, 1,0 3kxB.) B Tetparuapodypane (20 mur) mo0aBisd TPEeT-OyTOKCHT
kamast (0,91 1, 8,14 mmomns, 1,1 3kB.). Ilocime TMPOXOKACHUS PEAKIMH CMECH TIPH
temnepatype 15°C B Tedyenue 0,5 yaca B peaKIIHOHHBIA PACTBOP MEUIEHHO JOO0ABIISIIA
pacTBOp TpudTHIOOpaHa B Tterparuapodypane (1 momp/m, 8,14 mm, 1,1 3kB.).
PeakiMOHHBIN pacTBOpP OCTaBSUIM AJIA MPOXOXKACHHUS PEAKUMU TMPU TEMIIEpPaType
15°C Ha momomuutenbHblie 0,5 waca, a 3aTeM B PEAKIIMOHHBIA PACTBOP AOOABIISITH
metancymbpormmxaopun (0,93 r, 8,14 mmoms, 0,63 mm, 1,1 »kB.). PeakimoHHBIH
PacTBOP OCTaBISUIM [JJii TPOXOKAeHUs peakuuu npu -15°C wa 10 yacos. Ilo
pesympratam LCMS HaOmomanw, YTO peaKkmus 3aBEPIIWIACH. B peakIMoOHHYIO
cucTeMy J00AaBIIITH HACHIIICHHBIA BOJHBIA pacTBOpP Xjopuaa ammonus (100 mur),
MOJTyYeHHYIO0 CMECh 3KCTparupoBainu dtuiarneratoMm (100 mi x 2) U 00beTHHEHHBIC

opranuueckue (pa3pl KOHIIEHTPUPOBATH ¢ moTyueHuem coeauuaenus 20-1. LCMS (ESI)
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m/z: 214,0 (M+1).

Crammns 2

Crmoco0 monyuenuss coeauHeHuss 20-2 cM. B ONHCAHUH

coequaenus 1-4. LCMS (ESI) m/z: 397,1 (M+1).

Cramms 3

Crmoco0 monyuenus coeauHeHuss 20-3 CM. B ONHCAHUH

coequrenus 1-5. LCMS (ESI) m/z: 297,1 (M+1).

Cramus 4

Crmoco6 monyyenus coeamaeHus 20-4 cM. B ONHCAaHUHU

coequrenums 1-7. LCMS (ESI) m/z: 558,1 (M+23).

Cramusa 5

Cmoco0 monyueHus coeauHeHuss 20-5 CM. B ONMHCAHUH

coenqrHeHud 1-8.

Cramus 6

Cmoco0 monyueHus coeauHeHuss 20-6 CM. B ONMHCAHUH

coequaenuns 1-10. LCMS (ESI) m/z: 643,4 (M+23).

Cramus 7

PCT/CN2018/115256

cocoda

crocoda

crocoda

cnoco0a

cnoco0a

MOy YEHUSA

MOy YEHUSA

MOy YEHUS

MOy YEHUSA

MOy YEHUSA

Crioco6 monyuenns amst [Tpumepa 20 cum. B [Tpumepe 1. 'H SIMP (400 MI', DMSO-
dg) 6 9,61-9,37 (m, 1H), 8,96-8,83 (m, 1H), 8,79 (d, J = 8,2 'y, 1H), 8,23-8,19 (m,
1H), 7,98 (dd, J=9,2, 4,4 ', 1H), 7,52 (dd, J=9,4, 2,5 'y, 1H), 7,26 (dt, J=9,2, 2,5
I'm, 1H), 4,51-4,32 (m, 3H), 4,15 (dd, J = 13,2, 8,6 I', 1H), 3,98-3,79 (m, 1H), 3,20
(s, 3H), 2,46 (t, J = 5,3 I'y, 3H), 2,08 (td, J = 12,2, 8,7 I'y, 1H), 1,95-1,82 (m, 1H),
1,77-1,49 (m, 9H), 1,37-1,30 (m, 3H), 1,26-0,91 (m, 6H); LCMS (ESI) m/z: 521,3
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(M+1).
Ipumep 21
N //O
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Crioco6 momyuerus mast [pumepa 21 em. B Ipumepe 20. 'H AMP (400 MI'y, CD;0D)
6 8,03 (s, 1H), 7,91-7,80 (m, 2H), 7,32 (dd, J = 8,7, 1,9 T'y, 1H), 4,59-4,43 (m, 2H),
4,21-4,10 (m, 1H), 3,94 (q, J = 6,8 T'y, 1H), 3,82 (q, J = 8,5 I'y, 1H), 3,74-3,63 (m,
1H), 3,18 (s, 3H), 2,67 (s, 3H), 2,16-2,02 (m, 1H), 2,01-1,94 (m, 1H), 1,85-1,72 (m,
6H), 1,71-1,59 (m, 2H), 1,50 (d, /= 7,0 'y, 3H), 1,34-1,01 (m, 6H); LCMS (ESI) m/z:
537,1 (M+1).

Ilpumep 22
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17-8 222 IIpumep 22

Cramusa 1

Kap6onar xamus (85,21 mr, 616,53 mmons, 2,0 3kB.) U nepokcua Bogopoaa (9,44 r,
83,26 mmonb, 8 wmu, koumeHTtpamwmsa: 30%, 270,09 5kB.) A00aBISIM B PacTBOP
coequaenns 17-8 (175 mr, 308,27 mxmonsb, 1,0 3kB.) B 3TaHone (8 MII) U MOTyYEHHBINA
PEAKIMOHHBIM PACTBOP OCTABILUIM I TIPOXOXKICHHUSA PEAKIUH TIPH TEMIIEpaType
50°C na 1 ygac. Ilo pesympratam LCMS nHaOnromamm, 4ro peakums 3aBepiiniach. B

PEaKIMOHHBIA pacTBOp moOaBmsimu  Boxy (40 M) W TONYYEHHYKO CMECh
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skcTparupoBanmu dtwinaneratoM (30 wmum). OOwvenwHEHHBIE OpraHuveckue (asbl
MPOMBIBATTA HACHIIICHHBIM COJIEBBIM pacTBOpoM (20 mMi1), cymrwid Haja O€3BOJHBIM
cynbpaTtoM HaTpus, a 3areM ¢QuibTpoBamd. DUIBTPAT KOHIECHTPHUPOBAIA TIPH
MOHIWKEHHOM JIaBJICHUH ¢ TonyueHueM coeaumuenus 22-2. LCMS (ESI) m/z: 586,6

(M+1).
Cragmns 2

Crioco6 monyuenus ITpumepa 22 cum. B [pumepe 1. 'H AMP (400 MI'n, DMSO-dy) &
9,48 (br s, 1H), 8,88 (br s, 1H), 8,81 (br d, /= 7,9 I', 1H), 8,16 (s, 1H), 7,87-7,78 (m,
2H), 7,13-7,06 (m, 1H), 4,44-4,36 (m, 2H), 4,32 (br d, /=4,1 'y, 1H), 4,03 (brdd, J =
13,5, 9,6 I', 1H), 3,86 (br d, J=4.,9 ', 2H), 3,63-3,53 (m, 1H), 2,44 (br s, 1H), 2,15-
2,02 (m, 1H), 1,91 (br s, 1H), 1,77-1,58 (m, 9H), 1,35 (br d, /= 6,8 I'r;, 3H), 1,21-0,99
(m, 6H); LCMS (ESI) m/z: 486,5 (M+1).

IIpumep 23
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Cramms 1

POCl; (3,96 1, 25,83 mmonb, 2,40 My, 1,31 3KB.) IO KarumsiM MEJICHHO AOOABIISIH B
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pactBop DMF (8,55 r, 116,97 mmomp, 9 mn, 5,91 skB.) nmpu temmeparype 0°C B
teuenue 30 munyT. PactBop coemmuaenns 23-1 (3,0 r, 19,79 mmoms, 1,0 3xB.) 8 DMF
(3 M) Mo KamIAM A00aBIATM B TIEPEMENIMBAEMBIN PACTBOP M TOJIYYEHHYIO CMECH
nepememnBanu npu temneparype 25°C B teuenue 1 uaca. Ilo pesynbratam TLC
(mpocrtoit merponewHsiit 3¢up : stEnamerar = 3 : 1) u LCMS wabmogamm, 4ro
WUCXO/JHBIE MaTepHaabl TOTHOCTBIO TPOPEArHpoBaid. PeakIMOHHBIA PacTBOP
MeIeHHO BhutHBaMH B Boay (150 mur), pH mepememuBaeMoro pacTsopa JOBOJAHIIH JI0
9 ¢ momonipto 10% pactBopa NaOH, a 3aTeM MOMy4YE€HHYIO CMECh SKCTPArupoOBalIU
stunanetatoMm (200 mim x 2). OObenuHEHHBIE OpraHuyYeckue (paspl MPOMBIBAIH
HACBHIICHHBIM COJIEBBIM pacTBopoM (100 mm x 2), cymumu Hax Oe3BOIHBIM
cynib(haToM HATpHs, a 3aTEM KOHLUEHTPHUPOBAIIH C MOTYYCHHEM COEIUHEHUS 23-2. 'H
SAMP (400 MI'u, DMSO-dg) 6 7,28 (dd, J = 8,66, 2,13 I'n, 1H), 7,54 (d, J = 8,66 Iy,
1H), 8,06 (d, J = 2,01 I'y, 1H), 8,36 (s, 1H), 9,93 (s, 1H), 12,29 (br s, 1H); LCMS
(ESI) m/z: 180,1 (M+1).

Cramus 2

Coenunenue 23-3 (2 monw/m, 33,41 mit, 4,0 5kB.) 70OABISIN B PACTBOP COCITHHECHHS
23-2 (3 1, 16,70 mmob, 1,0 3kxB.) u nmanuaa Hatpus (163,72 mr, 3,34 mmoitb, 0,2 3KB.)
B DMF (30 M) m mony4eHHyr0 cMech mepememuBanu npu Temmeparype 30°C B
tedeHue 10 muHyT. B maHHyr0 cmMech mopuusaMu 100aBIITH JHOKCH Mapranma (36,30
r, 417,59 mmoib, 25,0 5KB.) U MOJTYYEHHYI) CMECH JOTOJIHUTEIHHO TIEPEMEITHBAITA
mpu temnieparype 30°C B Teuenue 14 vacos. [lo pesynpraram LCMS wabGmronamu, uro
WCXOMHBIC MATE€pUaJbl TOJIHOCTHIO  TMPOPEarupoBaid. PeakIMOHHYI0  CMECh
¢unpTpOBaNM, a OCagOK Ha (GUIBTPe MpoMbBaNM STHianeratom (100 mm x 2).
OObeMHEHHBIE OpraHUYecKue (a3pl MOCIEeAOBATEIFHO MPOMBIBATH HACHIIIEHHBIM
pactBopomM cyinb(dara skenesa (50 ma x 2) u coneBbiM pactBopom (100 M), cymmmm
HaJ OE3BOAHBIM CyJb(aTOM HATPHA, a 3aT€M KOHIICHTPUPOBAIIA C TOJYUYECHHUEM
coeaquHeHusa 23-4. HeouwmieHHbIA NPOAYKT HEMOCPEACTBEHHO WCIMOJb30BAIA HA

cnenyromen craguu. LCMS (ESI) m/z: 223,2 (M+1).
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Cramms 3

Crmoco0 monyueHuss coeauHeHuss 23-5 CM. B ONHCAHUHM CIOCO0Aa TIONTyYCHHS

coequaenus 1-4. LCMS (ESI) m/z: 406,0 (M+1).

Crammns 4

Crmoco6 momydyeHus coeauHeHUus 23-6 CM. B ONHCAHUU CHOCO0A TOJTyYEHHUS
coeauuenus 1-5. "H SIMP (400 MI'u, DMSO-dg) § 1,62-1,77 (m, 1H), 1,80-1,92 (m,
1H), 1,94-2,04 (m, 1H), 2,06-2,17 (m, 1H), 3,04-3,15 (m, 6H) 3,20-3,31 (m, 1H), 3,86
(br s, 1H), 4,52-4,56 (m, 1H), 4,61 (br dd, J = 14,87, 5,08 'y, 2H), 4,69-4,77 (m, 1H),
4,69-4,77 (m, 1H), 7,26 (dd, /= 8,72, 2,07 I'u, 1H), 7,79 (d, J = 8,78 ', 1H), 7,90 (d,
J=2,01TIn, 1H), 8,26 (s, 1H), 9,35 (br s, 1H), 10,04 (br s, 1H); LCMS (ESI) m/z:
306,1(M+1).

Cramusa 5

Crmoco0 mosjyueHuss coeauHEeHHss 23-7 CM. B ONHCAHHHM CIIOCO0A TOJTy4CHHS

coequrenuns 1-7. LCMS (ESI) m/z: 545,4 (M+1)

Cramus 6

Crmoco0 monyueHuss coeauHeHHss 23-8 CM. B ONHMCAHWHM CIIOCO0A TOTyYCHHS

coequrenuns 1-8. LCMS (ESI) m/z: 445,0 (M+1).

Cragus 7

Cmoco0 monyueHuss coemmHeHus 23-10 cM. B ONUCAHWU CMOCO0a TIONTyYCHHS

coequaenus 1-9. LCMS (ESI) m/z: 630,3 (M+1).

Cramusa 8

Crioco6 momywuenus [pumepa 23 cm. B [Tpumepe 1. 'H SIMP (400 MI't, CD;0D) §
1,00-1,30 (m, 5H), 1,47-1,54 (m, 3H), 1,61 (br d, J = 12,23 I'u, 1H), 1,65-1,87 (m,
7H), 1,99 (br s, 1H), 2,06-2,23 (m, 1H), 2,64-2,71 (m, 3H), 3,1-3,30 (m, 6H), 3,72 (br
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d,J = 6,48 T'y, 1H), 3,83 (q, J = 8,48 I'y, 1H), 3,90-4,02 (m, 1H), 4,09-4,20 (m, 1H),
4,46 (brd, J = 7,46 T, 1H), 4,51-4,62 (m, 2H), 7,24-7,30 (m, 1H), 7,74 (s, 1H), 7,80
(d,J=9,05 I'w, 1H), 7,92 (br s, 1H); LCMS (ESI) m/z: 530,3(M+1).

Ipumep 24

®)

s

Crioco6 momyuermst Ipuvepa 24 cm. B IIpumepe 1. 'H SIMP (400 MI't, CD;0D) §
8,36-8,23 (m, 2H), 7,79 (d, J = 8,8 I'y, 1H), 7,27 (dd, J = 8,8, 2,0 ', 1H), 4,60-4,44
(m, 3H), 4,21-4,05 (m, 1H), 3,97-3,77 (m, 2H), 3,71 (qd, J = 10,0, 4,0 T'n, 1H), 3,44
(spt, J = 6,8 T', 1H), 2,67 (s, 3H), 2,23-2,07 (m, 1H), 2,06-1,96 (m, 1H), 1,85-1,64
(m, 8H), 1,50 (d, J = 7,1 I'u, 3H), 1,27-1,05 (m, 10H); LCMS (ESI) m/z: 551,3
(M+23).

IIpumep 25
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25-4 25-5 25-6

25-7 25-8 IIpumep 25

Cramus 1

NBS (276,58 mr, 1,55 mmomnb, 1,05 3KB.) MOPIHSIMH T00ABIISUTH B PACTBOP COCTUHEHUS
1-1 (0,2 1, 1,48 mmonb, 1,0 3kB.) B DMF (2 Mi1) ¥ HOy4YEeHHYIO CMECH TTEPEMEIITHBAITH
npu Ttemmeparype 15°C B Tteuenme 1 waca. Ilo pesympratam TLC (mpoctoit
NMeTpoNeHHbINA dhup : >THmanetaT = 3 : 1) HAONIOJAH, YTO UCXOIHBIC MAaTEPHAITBI
MOJTHOCTBIO TIPOpearupoBanu, a mo pesyiabraraMm LCMS wabmomamu oOpa3oBaHme
MpoAyKTa. B peakiMoHHBIA pacTBOp AOOABIAIM HACHIIIEHHBIH PAacTBOP cCyibduTa
HaTpHs (2 MIJI) B CMECh AKCTparupoBaiu dtunamneraroMm (2 mi x 3). OObeTHHEHHBIC
opraHuyeckre (aspl KOHIEHTPHPOBAIM C TOJYYEHHEM coeauHeHus 25-1 u

HEOUYHMIICHHBIM TPOAYKT HEMOCPEACTBEHHO HCIIONb30BaIM HA CJECAYIOIMIECH CTaauu.

LCMS (ESI) m/z: 211,9 (M-1).

Cragmns 2

[Tocne peakumy BHECEHHs 3aUIMTHOM TPYTIIBI HAa a30T coenuHeHue 25-2 (1,91 1, 14,02
MMOJTb, 2,0 3kB.), pocdat kamus (2,98 r, 14,02 mmons, 2,0 3x8.) u Pd(dppf)Cl, (512,80

mr, 700,82 Mxmomb, 0,1 3KB.) 7OOABISAIN B TIEPEMEITUBAEMbBIH PACTBOP COCTUHCHUS
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25-1 (1,5 r, 7,01 mmoms, 1,0 3xB.) B Terparuapodypane (18 mm) u Boze (3,0 M) u
MOJTyYEHHYIO CMECh HarpesBaiu o Temneparypsl 80°C u nepeMernuBany B Te4eHue 16
yacos. [To pesympratam LCMS HaOmoganu, 4T0 UCXOAHBIE MATEPHAIBI TOTHOCTHIO
mpopearupoBany. PeaKIMOHHBIA PAcTBOP CYIIWIM Haj O€3BOJHBIM CyIb(haTom
HATpUsA, a 3aTeM (UIbTpOBaNM, a (UIPTPAT KOHUEHTPUPOBAIH TPH TMOHMKEHHOM
nasrieHuH. [1oaydeHHBIM OCTATOK OYMIIAIN C TTOMOINBI0 KOJIOHOYHOHM XpoMaTorpaduun
Ha cunHKarene (mpocTod meTposieiHsid 3¢up : dtunamerar = 1 : 0 mo 5 @ 1) ¢
nonyuennem coeauuerus 25-3. 'H AMP (400 MI', DMSO-dy) § 8,07-7,86 (m, 1H),
7,52 (d, J = 2,4 T'y, 1H), 7,46-7,40 (m, 1H), 7,37-7,30 (m, 1H), 7,26-7,21 (m, 2H),
7,13-7,05 (m, 2H), 6,99 (dt, J = 9,1, 2,3, 1H), 2,29 (s, 3H); LCMS (ESI) m/z: 224,0
(M-1).

Cragus 3

Crmoco6 mojy4yeHHs coeauHEeHUus 25-4 CcM. B ONHCAaHWU CHOCO0a TOJTyYEHHS
coenunenns 1-4. "H IMP (400 MT', CDCI;) 6 7,43-7,24 (m, 5H), 7,22-7,13 (m, 1H),
7,13-7,07 (m, 1H), 7,05-6,97 (m, 1H), 4,49-4,36 (m, 1H), 4,31-4,24 (m, 1H), 3,50-3,33
(m, 1H), 3,26-3,11 (m, 1H), 2,35 (s, 3H), 1,95-1,85 (m, 1H), 1,83-1,71 (m, 2H), 1,59-
1,46 (m, 11H); LCMS (ESI) m/z: 431,3 (M+23).

Cramus 4

Cmoco0 monyyeHus COeAUHEHHs 25-5 CM. B ONHCAHWHM CIIOCO0A TOJTy4YCHHS

coequaenuns 1-5. LCMS (ESI) m/z: 309,2 (M+1).

Crammusa 5

Crmoco0 monyyeHuss COeAWMHEHHs 25-7 CM. B ONKHCAHWHM CIOCO0A TOTyYCHHS

coequaenus 1-6. LCMS (ESI) m/z: 548,1 (M+1).

Cramms 6

Crmoco0 monyueHuss CcoeAuHEHHs 25-8 CM. B ONHCAHWUHM CIOCO0a TONTyYCHHS
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coequaenus 1-7. LCMS (ESI) m/z: 448,2 (M+1).

Crammus 7

Crmoco0 monyueHuss coemuHeHus 25-10 cM. B ONMMCAaHWUU CcmOco0a TOyYCHHS

coequaenus 1-8. LCMS (ESI) m/z: 633 (M+1).

Cragusa 8

Crioco6 momyuerus Ilpumepa 25 cm. B Ilpumepe 1. 'H SIMP (400 MI', CD;0D) §
7,70 (dd, J =89, 4,1 I'u, 1H), 7,31 (dd, J = 4,7, 3,2 I'u, 2H), 7,27 (s, 1H), 7,25-7,19
(m, 2H), 7,03-6,94 (m, 2H), 4,62-4,47 (m, 3H), 4,21-4,07 (m, 1H), 3,97-3,88 (m, 1H),
3,86-3,74 (m, 1H), 3,70-3,59 (m, 1H), 2,68 (s, 3H), 2,28 (s, 3H), 2,09-1,57 (m, 11H),
1,52 (d, J=6,9 I', 3H), 1,39-1,02 (m, 6H); LCMS (ESI) m/z: 533,2 (M+1).

IIpumep 26

S :
\HL‘O(N"- D

Crioco6 momywerwst st [pumepa 26 em. B Ipumepe 25. 'H SIMP (400 MI', CD;0D)
0 8,23-8,14 (m, 1H), 8,03-7,93 (m, 1H), 7,88 (dd, J = 8,9, 4,3 I'y, 1H), 7,39 (brd, J =
9,4 T, 1H), 7,12 (dt, J=9,1, 2,4 ', 1H), 6,94-6,85 (m, 1H), 4,65-4,56 (m, 2H), 4,48
(d, J = 7,5 Ty, 1H), 4,25-4,08 (m, 4H), 4,00-3,91 (m, 1H), 3,90-3,80 (m, 1H), 3,79-
3,68 (m, 1H), 2,67 (s, 3H), 2,30-2,13 (m, 1H), 2,05-1,95 (m, 1H), 1,90-1,60 (m, 8H),
1,51 (d, J=7,0T'1, 3H), 1,38-1,01 (m, 6H); LCMS (ESI) m/z: 523,3 (M+1).

Ipumep 27
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Crioco6 momyuerus mms [pumepa 27 cm. B Ipumepe 25. 'H SIMP (400 MI', DMSO-
dg) & 7,83-7,95 (m, 2H), 7,82 (s, 1H), 7,53-7,59 (m, 1H), 7,47-7,53 (m, 1H), 7,29 (dd,
J=238,78, 2,01 I'u, 1H), 6,48 (d, J = 1,76 I'u, 1H), 4,34-4,53 (m, 3H), 4,10 (dd, J =
13,05, 8,03 I', 1H), 3,86-3,89 (m, 3H), 3,61 (br d, J = 8,03 I'ry, 2H), 2,97 (q, J = 6,69
I'm, 1H), 2,17 (s, 3H), 1,98-2,07 (m, 1H), 1,78-1,92 (m, 2H), 1,51-1,77 (m, 9H), 1,14
(br s, 1H), 1,09 (d, J = 6,78 I'y, 4H), 0,89-1,04 (m, 2H); LCMS (ESI) m/z: 539,3
(M+1).

IIpumep 28
/ _QOTs
| | q 4
— / _ Boc 1-3
N N
o f/’g\\ = HN"Y 283
HN~ N/ i
cl \< \ Boc \ HN
\JLQ ~
Cl
23-1 28-1 28-2 28-4
4 OH -
(1 (1 Boc” ¢ O N
N — e}
N
) < ° 16 o _N %
= —_— H _—
[ N :
PN N~ \ a BDC/H" N cl
B el H =
e W
285 28-6 28-7
2 o &
— _%O ~ J\KOH /_:< o — o
N 19 / N
Boc . - 7

28-8 28-9 Tlpumep 28

Cramusa 1
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PactBop #oma (1,67 t, 6,60 mmomb, 1,0 3xB.) 8 DMF (20 M) u ruapokcuaa xamus
(0,92 1, 16,49 mmomnb, 2,5 5kB.) moOaBmsM B pacTBop coequuenus 23-1 (1,0 r, 6,60
mmodb, 1,0 3kxB.) B8 DMF (20 M) mpu temmeparype 20°C ¥ MONMy4YEeHHYIO CMECh
MEPEMEINUBAIIA U OCTaBIUIM JJi1 mpoxoskaeHus peakuuu npu 20°C nHa 1 yac. Ilo
pesynbrataMm AeTekiuu ¢ momomsio TLC (mpocToi meTposiedHbIi >Qup : dTUNALETaT
= 3 : 1) HaOmrogamM, YTO MCXOJHBIE MAaTE€PHANBl TOJHOCTHIO TPOPEATHPOBAIIH.
PeakupOHHBIM PacTBOP MEUIEHHO BBUIMBAIM B HACBIIEHHBIA BOJHBIA PacTBOP
cynb¢uta HaTpus (100 M), a 3aTeM cMech dKcTparupoBanu >Tunanerarom (100 mo).
OObearHEHHBIE OpraHUYecKue (pa3pl MPOMBIBATH HACBHIIICHHBIM COJIEBBIM PAaCTBOPOM
(100 M), a 3aTeM KOHLIEHTPUPOBAIIU C MOIy4YeHHUEM coeauHeHus 28-1. HeounmeHHbIN
MPOAYKT HEMOCPEACTBEHHO MCIIONB30BaIM Ha crneaytoniei ctaauu. LCMS (ESI) m/z:

277,9 (M+1).

Cramus 2

Boc,0 (1,42 1, 6,49 mmonsb, 1,49 mn, 1,2 3xB.), TEA (1,64 1, 16,22 mmonb, 1 9kB.) U
DMAP (66 mr, 0,54 mmonb, 0,1 3kB.) n00aBmsiau B pacTtBop coemuuenus 28-1 (1,5 r,
5,41 mmonb, 1,0 3kB.) B muxmopmetane (50 mu). [TonyueHHYI0 CMECh MepeMermuBaIn
U OCTaBJISAIU A1 MPOXOKACHUS peakiuu npu temmeparype 20°C wa 10 yacos. Ilo
pesynbpTaTaM aerekuud ¢ moMompo TLC (mpocToi meTpoiaeHHbIi 3Gup ;| STHIANETAT
= 10 : 1) HaOmrOaNMM, YTO HWCXOJHBIC MATEPHABI TOJHOCTHIO MPOPEArHPOBAIIH.
PeakunoHHYI0 CMECh KOHIICHTPHPOBAIM, a TOJMYYCHHBIH OCTAaTOK OYHMINAIA C
MTOMOTIBIO KOJIOHOYHOM XpoMaTorpaduu Ha CHIHKarese (MMPOCTOH METPOJIEHHBIN 3PHp
:atunaneTat = 20 : 1 go 10 : 1) ¢ monmy4yeHueM coeaquHeHUs 28-2. 'H ampP (400 MTI'1,
DMSO-dy) 6 8,01 (d, J=8,8 ', 1H), 7,91 (s, 1H), 7,39 (dd, J= 8.8, 2,0 I'r, 1H), 7,30
(d, J= 1,8 'y, 1H), 1,61 (s, 9H); LCMS (ESI) m/z: 378,0(M+1).

Cramms 3

[Tocne peakiuu BHECEHHsI 3aIIATHOM TPYTIBI HA a30T coeaunenue 28-3 (1,01 r, 11,92
mmonb, 0,91 min, 3,0 3kB.), vwomua meau (0,37 mr, 1,99 mmons, 0,5 3kB.), kKapOoHAT

nesns (3,88 r, 11,92 mmomnb, 3,0 3xB.) 1 NN-mumetrmmtunesauamus (0,35 1, 3,97
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MMOITb, 1,0 9kB.) moOaBms B pacTBOp coeaunenus 28-2 (1,5 r, 3,97 mmoms, 1,0 3kB.)
B nuokcaHe (40 mum). PeakimonHbIli pacTBOp HarpeBanmu a0 temmeparypel 80°C u
OCTaBIAIM AN TNPOXOKAeHHUA peakuuu Ha 2,0 yaca. [lo pesympratam LCMS
HAOJIO AN, YTO MCXOJHBIE MAaTE€PHAIBI MOJIHOCTHIO MPOPEarupoBanu. PeakimoHHbIN
pactBop oxnaxkgamu Ao Temmneparypsl 20°C u ¢unbprpoBamm. Ocanok Ha (GuIbTpe
npombiBany 3tUnaneratoM (50 M) u QuapTpar KOHUEHTpUpoBanH. [lomyueHHBIN
OCTaTOK OYMINAIIN C TIOMOIIBIO0 KOJIOHOYHOUW XpoMaTorpaduu Ha cunmkarese (mpocTon
nieTponerHbIi 3¢up : drunanerar =5 : 1 go 1 : 1) ¢ monmy4yenuem coeauneHus 28-4. 'H
SAMP (400 MI'u, CDCls) & 8,97 (br s, 1H), 7,53 (d, J= 1,8 ', 1H), 7,19-7,01 (m, 3H),
3,92 (t,J=7,0 'y, 2H), 2,64 (t, J= 8,2 'y, 2H), 2,32-2,24 (m, 2H); LCMS (ESI) m/z:
234,1 (M+1).

Cragus 4

Crmoco6 mony4yeHus coeauHeHUss 28-4 CcM. B ONHCAHWU CHOCO0A TOJTyYCHHUS
coeurerus 1-5. 'H SIMP (400 MI', CDCl3) § 7,61 (br d, J = 6,1 'y, 1H), 7,48 (br d,
J=28,7Tu, 1H), 7,44-7,38 (m, 1H), 7,32 (brd, J=8,7 'y, 1H), 7,15 (dd, /= 8,8, 1,9
I'u, 1H), 4,22-4,13 (m, 1H), 3,98 (br t, J = 7,0 ', 2H), 3,45-3,15 (m, 2H), 2,95 (s,
1H), 2,87 (s, 1H), 2,59 (t, J = 8,1 ', 2H), 2,30-2,16 (m, 2H), 1,93-1,65 (m, 4H), 1,50
(s, 10H); LCMS (ESI) m/z: 418,2 (M+1).

Cramusa 5

Crmoco0 monyueHus coeauHeHHss 28-5 CM. B ONHCAHWHM CIIOCO0A TOTyYCHHS

coeguaenuns 1-6. LCMS (ESI) m/z: 318,1 (M+1).

Cramus 6

Crmoco0 monyueHuss coeauHeHHss 28-7 CM. B ONHCAHWUHM CIOCO0A TOTyYCHHS

coequaenus 1-7. LCMS (ESI) m/z: 557,3 (M+1).

Cramus 7
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Crmoco0 monyueHuss coeauHeHWss 28-8 CM. B ONHCAHWUHM CHOCO0Aa TOTyYCHHS

coequaenus 1-8. LCMS (ESI) m/z: 457,2 (M+1).

Cragusa 8

Cmoco0 monyuenuss coemuHeHus 28-10 cM. B ONMMCAaHWUU cmoco0a TOTyYCHHS

coequaenus 1-9. LCMS (ESI) m/z: 642,3 (M+1).

Cramus 9

Crioco6 monyuenns as [pumepa 28 cum. B [Tpumepe 1. 'H SIMP (400 MI', DMSO-
dg) 6 9,41 (br s, 1H), 9,08-8,72 (m, 2H), 7,84-7,49 (m, 3H), 7,26-7,09 (m, 1H), 4,51-
4,23 (m, 3H), 4,10-3,79 (m, 4H), 3,72-3,51 (m, 1H), 2,46 (br s, 6H), 2,14 (br d, J = 6,0
I'm, 2H), 1,95 (br s, 1H), 1,90-1,54 (m, 9H), 1,35 (br d, /= 6,2 I'y, 3H), 1,29-0,94 (m,
6H); LCMS (ESI) m/z: 542,3 (M+1).

Ipumep 29
N7
N

_N
Q. : cl
50

Crioco6 momyuerust amst [Ipivepa 29 cum. B Ipumepe 28. 'H SIMP (400 MI'n, CD;0D)
67,67, J=8,8Tu, 1H), 7,57 (d, /= 1,8 'y, 1H), 7,31 (s, 1H), 7,15 (dd, J=8,7, 1.9
I'm, 1H), 4,59-4,38 (m, 4H), 4,08-3,98 (m, 1H), 3,96-3,90 (m, 1H), 3,88-3,81 (m, 2H),
3,81-3,74 (m, 1H), 3,72-3,64 (m, 1H), 3,61-3,53 (m, 2H), 2,89 (s, 4H), 2,67 (s, 3H),
1,93 (br d, J=9,7 I'y, 2H), 1,88-1,66 (m, 9H), 1,52-1,49 (m, 3H), 1,36-1,08 (m, 6H);
LCMS (ESI) m/z: 557,3 (M+1).

Ipumep 30
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: Cl
~ H" N
NH

)

Crioco6 momyuenus as [puvepa 30 cm. B ITpumepe 28. 'H SIMP (400 MI'n, CD;0D)
67,70 (d, J=8,8 ', 1H), 7,63 (d, J = 2,0 'y, 1H), 7,45 (s, 1H), 7,21-7,14 (m, 1H),
4,60-4,55 (m, 2H), 4,54-4,43 (m, 3H), 4,12 (dt, J = 8,1, 3,5 'y, 2H), 4,07-3,98 (m,
1H), 3,97-3,89 (m, 1H), 3,84-3,75 (m, 1H), 3,73-3,64 (m, 1H), 2,67 (s, 3H), 2,00-1,89
(m, 2H), 1,87-1,76 (m, 6H), 1,71 (br d, J = 10,8 ', 2H), 1,51 (d, J = 7,0 ', 3H),
1,36-1,06 (m, 6H); LCMS (ESI) m/z: 544,3 (M+1).

IIpumep 31
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3111 IIpumep 31

Cramms 1

Kap6onar kamusa (17,93 1, 129,73 mmons, 3,0 3kB.) u metwmioaun (9,21 r, 64,87
MMOITb, 4,04 M, 1,5 3kB.) no0aBmsiH B pactBop coequuenus 31-1 (10 r, 43,24 Mmmoits,
1,0 sxB.) B DMF (100 M) ¥ moONy4YeHHYI0 CMECh OCTABIBUIN IS TPOXOXKICHUS
peakumu mpu Temmneparype 15°C wa 5 wacos. Ilo pesympratam TLC (mpoctoit
neTpoNieHHbIN 3¢up : dTrmanerar = 1 : 1) Habmogamm, YTO peakums 3aBepmmiach. B
PEaKIMOHHBIM pacTBOp no00aBmsum Boay (100 M) W TONYyYEHHYIO CMECh
skcTparupoBanmu >tunaneratom (100 mm x 2). OObeauHEHHBIE OpraHWYecKue (as3bl
MPOMBIBAJTM  HACBIMEHHBIM COJieBhIM  pactBopom (100 M x  3), a 3arem

KOHLEHTPUPOBAIM C TOJy4YEHHEM coeauHeHusa 31-2. HeouyummeHHBIM MOpOayKT
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HETTIOCPCACTBCHHO UCITIOTb30BAIN HA CJ'IGZLYIOIIIGI‘;I CTaaHuH.

Crammns 2

[Tocne peakuyy BHECEHHS 3aIIUTHOM rpymibl Ha a30T penon (3,8 T, 40,36 mmonsb, 3,55
i, 1,1 3kB.), Tpudpenundocdun (10,59 r, 40,36 mmons, 1,1 3xB.) u DIAD (8,16 T,
40,36 mmomsb, 7,85 M, 1,1 3kB.) modasnsm B pactBop coeaunenus 31-2 (9,0 r, 36,69
Mmonb, 1,0 3kB.) B Terparuapodypane (150 mm). [lomydyeHHyr0 cMech nepeMenBaIu
npu temnepatype 15°C B reuenue 12 yacos. [1o pesynpratam LCMS HaOmromamm, 4yto
peakuus 3aBepuIniach. PeakIMOHHBIM PacTBOP KOHLIEHTPUPOBAIH, B IIOJIyYCHHBIM
octatok nmoo6asms Boxy (100 mur) m stumanerat (200 MiT) ¥ TOMYYEHHYIO CMECh
MOJIBEPTaIv Pa3ACiICHUIO B CEMapaTope sl pas3lelieHus KUIKOCTeH. OpraHu4ecKyto
a3y TPOMBIBAIA HACHIIEHHBIM COJEBBIM pacTtBopom (100 mm x 2), a 3arem
KOHLICHTPUPOBAJIUW C TOJNy4YeHHueM coeauHeHus 31-3. HeouMimeHHBIM TIPOIYKT
HETIOCPEICTBEHHO HMCIIONIb30BaM Ha creayromed crammu. LCMS (ESI) m/z: 3222

(M+1).
Cramms 3

Amomoruapua mutas (1,59 1, 42,01 mmomb, 1,5 3kB.) m00aBIsAA B PacTBOP
coequaennsa 31-3 (9 r, 28,01 mmoms, 1,0 3kB.) B Terparuapodypane (100 ) npu
temrneparype 0°C ¥ TONyYEHHYI0 CMECh OCTABJISAIU JJIsI IPOXOXKIACHHUS PEAKIMH TIPH
temnepatype 15°C nma 2 gaca. [lo pesympraram LCMS HaOmogamm, 4TO peakuys
3aBepmmiach. J(s morameHus peakuud B PEAKIMOHHBIA PACTBOP TMOCTIEIOBATEIIHHO
Mo KarumsiM A00asisid Boay (3 mu), 30% pactBop rUApPOKCHAA HATPHs (6 MIT) H BOIY
(3 mm). Ilomyyennyro cmech (QUIBTpPOBANHM, a OCAaAOK Ha (HUIBTPE MPOMBIBAIIA
stunmanerarom (100 M) w QuUIbTPaT KOHUEHTPUPOBANH. [lOMy4YeHHBIH OCTATOK
OUYHINATN C TIOMOIIBIO KOJOHOYHOW XpomMaTtorpadum Ha cuimukarene (TpocTod
neTposiedHbIN 3¢up : strnanerar = 10 : 1 1o 2 : 1) ¢ momy4yernem coeauaeHus 31-4.

LCMS (ESI) m/z: 316,2 (M+23).

Crammns 4
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[Mupuouna (4,04 1, 51,13 mmoms, 4,13 mi, 3,0 3KB.) ¥ T-TOIYOICYTH(POHUIXTIOPHT
(6,50 1, 34,09 mmors, 2,0 5kB.) mo0aBsH B pacTBop coenuHenus 31-4 (5 r, 17,04
mMmonb, 1,0 5kB.) B muxnopmetade (150 mur) mpu temmeparype 0°C U mONMy4EHHYIO
cMmech nepememuBany npu temneparype 15°C B teuenue 10 yacos. Ilo pesynpratam
LCMS wabmopanu, 4YTO peakuus 3aBEpIIWIach. PeaKIMOHHBIM  PAacTBOP
KOHLEHTPUPOBAIHN, a TOJYYEHHBIH OCTATOK OYHMINAIA C TIOMOIIBIO KOJOHOYHOHU
xpomarorpaduu Ha cuiukarene (MpoCcTod MeTponewHbId 3¢up : dtunamerar = 20 : 1

10 3 : 1) ¢ momyuenuem coegunenus 31-5. LCMS (ESI) m/z: 470,2 (M+23).

Cramusa 5

Crnoco0 momnydeHust coeauHeHWs 31-4 cM. B ONHCAaHWH CHOCO0A TIONTYyYEHHS

coequrenuns 1-7. LCMS (ESI) m/z: 453,1 (M+1).

Cramus 6

Crmoco0 moayueHuss coeauHeHHss 31-5 CM. B ONHMCAHHHM CIIOCO0A TONTy4CHHS

coenquHenus 1-8.

Cramus 7

Cmoco0 monyuyeHuss coeauHeHHss 31-7 CM. B ONKMCAHWHM CIIOCO0A TOTyYCHHS

coequaenuns 1-9. LCMS (ESI) m/z: 592,1 (M+1).

Cragusa 8

Cmoco0 monyueHus coeauHeHHss 31-8 CM. B ONHMCAaHWUHM CIOCO0a TONTyYCHHS

coequHenud 1-10.

Cramus 9

Cmoco0 monyuenuss coemmHeHus 31-10 cM. B OmMCaHWU cmoco0a TONyYCHHS

coequaenuns 1-11. LCMS (ESI) m/z: 677,2 (M+1).

Crammua 10
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Crioco6 monyuenns awst [pumepa 31 cm. B [Tpumepe 1. 'H SIMP (400 MI', DMSO-
dg) 8 9,60-9,34 (m, 1H), 8,98-8,83 (m, 1H), 8,80 (d, /= 7,8 ', 1H), 7,98 (s, 1H), 7,83
(dd, /=98, 2,6 I', 1H), 7,73 (dd, J = 9,0, 4,5 'y, 1H), 7,44-7,34 (m, 2H), 7,15-7,08
(m, 3H), 7,07-7,01 (m, 1H), 5,22 (br s, 1H), 4,73-4,56 (m, 2H), 4,37 (t, J = 7,6 I'L,
1H), 4,33-4,22 (m, 1H), 4,10 (dd, J = 11,8, 4,6 ', 1H), 3,93-3,83 (m, 2H), 2,45 (br t,
J=35,2Tn, 4H), 2,31 (s, 3H), 2,21-2,09 (m, 1H), 2,00 (br d, J = 14,2 ', 1H), 1,71-
1,55 (m, 6H), 1,35 (d, J = 6,8 I'y, 3H), 1,22-0,92 (m, 6H); LCMS (ESI) m/z: 577,2
(M+1).

CoenuHeHUs, BKIIOYEHHBIE B HACTOAIIEE PACKPBITHE, SBIAIOTCA MHrHOMTOpamMu [AP.
IIpuBeneHHbIE fanee pe3yabTaThl SKCIEPUMEHTOB MOATBEPKAAOT, YTO COCIUHEHU,
MIEPEYHCIICHHBIE B HACTOSIIEH MATEHTHOW 3asBKe, ABIAIOTCA HHruouropamu [AP, n ux
MOJKHO TIPUMEHATh B KadecTBe 3(P(HEKTUBHBIX MPOTHBOOIYXOJEBBIX JIEKAPCTBEHHBIX
cpeacts. Mcmomp3yembrii B gaHHOM ciy4yae mokaszatenb 1Csy OTHOCHTCS K
KOHILICHTPALMK OTIPEIETICHHOTO PearcHTa, U MpH UCIOJIb30BAaHUM JAHHOTO PEarcHTa B

YKa3aHHOM KOHIIEHTPAIUH MOXKHO TOCTHYb 50% MaKCHMaTbHOTO HHTHOHPOBAHUS.

IxcnepuMeHTAILHbLIN npuMep I: 3xcnepumenT no cBsa3biBaHUu BIR3 cIAP1 u

BIR3 XIAP

3KCHepI/IMeHTaJ'lebIe MaTepHuaJbl

bydepnas cucrema mius tecta (Oydep mama BIR3 cIAP1 mwm BIR3 XIAP): 100 MM
dochar xamma, pH 7,5, 0,1% BSA; 0,005% tputor X-100 u 1%

TUMETHIICY Tb(POKCHI,
3oua; ARPFAQ-K(5-FAM)-NH,.
Lenu:

cIAP1-BIR3-His: RBC, kar. Ne APT-11-370, nomen BIR3 uemoBeueckoro cIAP1
(oxBarprBaronmii aMHHOKUCIOTHI 258-363; BIR3 cIAP1) B Bume cmmroro ¢ GST

OeIka, YKCIPECCUPOBAHHOTO U OYHUIIICHHOTO U3 F. coli.
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XIAP-BIR3-His: RBC, kar. Ne APT-11-374, nomen BIR3 uenoseueckoro XIAP
(oxBarbIBarommii aMuHOKHUCIIOTHI 255-356; BIR3 XIAP) B Buze ciuroro ¢ GST Oenka,

SKCIPECCUPOBAHHOTO W OYUIICHHOTO U3 E. coli.

Vcenosus peakuuu: 5 HM ARPFAQ-K(5-FAM)-NH,, 20 aM BIR3 cIAP1 u 30 aM
BIR3 XIAP.

Craauu 3xcnepumMeHTa

CHauana roroBumu cBexuit Oydep ama BIR3 cIAP1 mwmu BIR3 XIAP, B Hero
no6assanu pactBop BIR3 cIAP1 unu BIR3 XIAP (2-kpaTHO pa3BeeHHBIN), a 3aTEM B
oydepnsbiii pacteop, coaepxkammii BIR3 cIAP1 umu BIR3 XIAP, akyctuueckum
METOJOM JO0O0ABISUIA TIO/JIEKAIIEE TECTHPOBAHUIO COECOUHEHHE, KOTOpOE OBLIO
pactBopero B 100% DMSO. Ilocne 3toro modasmsim 30HA (2-KpaTHO pa3BeICHHBIN)
Y TIOJYYE€HHBIN MPOAYKT NEPEMEITHBAIA U HHKYOHUPOBAIM B TEMHOTE TIPH KOMHATHOH
temmepatype B TeueHue 60 muHyT. M3mepsnm momspuzamuio (GayopecleHIuH |

paccuuThiBanu 3HaueHne mP. Hakonen, momydanu 3HaueHue 1Cs.
Pe3yabTaThl 3KCNIEpUMEHTA

[Tokasausl B TaOmune 1.

BoiBoa no pe3yjbTaTam 3KCIEPUMEHTA

CoenvHEHHs TIO HACTOSIIIEMY PACKPBITHIO XapakTepu3oBaiHch cBs3biBaromeid BIR3

clAP1 axtuBHOCTHIO 1 ObUTH U30MpaTenbHbI K CIAP1 u XIAP.

IkcnepuMeHTaabHbIA npuMep 1l: in vitro Tect :KU3HECIOCOOHOCTH KJIETOK

3KCHepI/IMeHTaJ'lebIe MaTepHuabl

Cpema RPMI 1640 (Invitrogen-22400089), ¢erampHas Obr4abs ceiBopoTka (Invitrogen-
10099141), tpuncur 0,05% (1X) ¢ EDTA 4Na (Invitrogen-25300062), wHabop mms

JTFOMHHECLIEHTHOTO  aHalMHM3a  JKH3HECTIOCOOHOCTH  KieTok  (Promega-G7573),
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docdartHo-comeBolt Oydepusiii pactBop Jympoekko (HyClone-SH30028.01B) u 384-
ayHounsid ToraHmeT (Corning-6007680). MHOTroQyHKIMOHATBHBIA — AHAIA3ATOP

Envision Multi-label Analyzer.
Cnoco0 npoBeaeHHs IKCIIEPUMEHTA

1. 30 mxn knerounod cycnensuu MDA-MB-231, kotopas coaepkana 250 KieTok

MDA-MB-231, BHOCHIH B TyHKH 384-MUKPOITYHOYHOTO MJIAHIIETA.

2. JloGasmsimu 20 MK TECTHPYEMOTO COEAUHEHHS (TECTUPYEMbIE COCIMHEHUS OBLIH
COCTaBJICHbl B BBICOKOM KoHUeHTpauuu 10 MM, TtecTHpyeMble COEIUHEHHUA
MOJABEPraId  5-KPaTHOMY TPAJUCHTHOMY Pa3BEACHUI0O M KaXKI0€ COCIHHEHHE
pazBogu 10 10 rpagWeHTOB KOHIIEHTPAIlMH), a 3aTe€M IUIAHIIET C KJIETKAMHU
MOMEINAIH 00PaTHO B HHKYOATOP C THOKCHIOM YTIIEPO/Ia ISl HHKYOAlluH B TEUECHHUE 7

JTHEH.

3. IlnaHmer ¢ KJIeTKaMH BBIACPKUBAIM ITPU KOMHATHOM Temmepatype B TeueHue 30

MHHYT.

4. B xaxnayro IyHKy IjaHoieta ¢ kietkamu BHocunu 20 Mkn peareHtra Promega

CellTiter-Glo.

5. Uepe3 10 MEHYT AJI1 CUATBIBAHUSA JTAHHBIX HCIIOJIB30BAH MHOTO(YHKIMOHATBHBIN

aHarmzatop Envision.
Pe3ybTaThl 3KCIEpUMeHTA: CM. TaOIHILy 1.
BbiBoa 1o pe3y/jibTaTaM IKCIEepUMeEHTA

CoenmuHeHWs TI0 HACTOAMIEMY PACKPBITHIO O0JIaJaid  aHTHIPOIH(EPATHBHON

AKTHBHOCTHIO B OTHOIIEHUH KiieTok MDA-MB-231.

Tabauua 1

TecTupyemblie IC5, BIR3 IC5, BIR3 IC5y st kierok MDA-
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COeIMHEeHHS cIAP1 (HM) XIAP (HM) MB-231 (1M)
[Tpumep 1 3,7 74,7 70,0
[Tpumep 2 5,0 29.9 54,8
[Tpumep 3 1,0 18,1 16,0
[Tpumep 4 2,6 97,0 220,0
[Tpumep 5 2,6 95,9 75,0
[Tpumep 6 58,3 9,3 497,0
[Tpumep 7 4,9 45,0 16,6
ITpumep 8 5,6 40,3 75,0
[Tpumep 9 5,7 20,0 26,0
[Tpumep 10 4,5 27,2 32,4
[Tpumep 11 5,2 139,0 74,8
[Tpumep 13 5,0 30,6 443
[Tpumep 14 6,2 49,9 57,7
[Tpumep 15 4,0 258,0 93,0
[Tpumep 16 8,4 346,0 109,3
[Tpumep 17 1,9 80,7 79,0
[Tpumep 18 5,1 42,5 22,5
[Tpumep 19 4,6 129,0 43,1
[Tpumep 20 1,1 53,9 75,0
[Tpumep 21 4,2 37,4 16,4
[Tpumep 22 3,0 42,0 85,0
[Tpumep 23 4,6 21,3 45,2
[Tpumep 24 4,1 19,2 73,0
[Tpumep 25 6,8 208,0 1153,0
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Tpumep 26 1,1 60,0 181,0
Tpumep 27 4.4 46,4 282,1
Tpumep 28 5.2 27.3 36,7
Tpumep 29 6,1 314 134,0
Tpumep 30 4.4 21,6 47,6
Tpumep 31 3,7 49,1 1461,0

IrcrnepuMeHTaAILHLIN npuMep 1lI: in-vivo uccnenoBanue 1 1ekapCcTBeHHOMN

ybdbexkTUBHOCTH

In vivo 5KCTIEPUMEHTHI MO0 U3YUYECHHIO JIEKApPCTBEHHOM 3((EKTUBHOCTH NMPOBOJUIM HA
OectumycHbIX Mbrmax BALB/c, KOTOpbIM TOAKOXKHO OBUT HMIUIAHTHPOBAH
KCEHOTPAHCIUIAHTAT JIMHUM OIyXOJIEBBIX KIETOK 4enoBeka (CDX), mOMyYeHHBIX OT
MALMEHTOB, CTPAJAIOIIMNX OT TPHXKIbI HETATUBHOI'O paka MOJIOYHOM >kene3sl MDA-

MB-231.
IIpoBeaeHune 3xcnepuMeHTa

bectumycupix mprmeir BALB/c, camok Bo3zpactom ot 6 g0 8 Heaemp, Maccou
npuOIu3uTeTbHO 18-22 T, coaepanmu B CIENHATBHOW CTEPUIIBHOM Cpele W B
OTACITPHBIX BEHTHJIIHPYEMBIX KIeTKax (Mo 3 MBIIH Ha KIETKy). Bce KieTkw,
MOJCTHIKA W BOJa OBUTM TNPOAC3WH(HUIIMPOBAHBI TIEPE] HCIOIb30BaHUEM. Bce
KUBOTHBIE HWMENH CBOOOJHBIM JOCTYyH K CTAHJAPTHBIM CEPTHOHIMPOBAHHBIM
KOMMEPYECKHUM JTa00paTOPHBIM KopMaM. Bcero mis mcciieqoBaHus UCTIONB30BaIH 48
MbImeH, mpuodpeTeHHpx y komnanuu Shanghai BK Laboratory Animal Co., LTD.
Kaxmoli mpImm B mpaBeiii OOK TOJAKOKHO HHOKYJIMPOBATH OIMYXOJIEBBIE KIIETKH
(10x10° kmerox B 0,2 M (ocharroro Gydepa) M1 pocTa OMyXOTH. BemcHue
JEKAPCTBEHHOT'O CPEICTBA HAYMHAIM, KOT/IA CPEIHUH 00BEM OMyXOJu mocTuran 147
KyOMYECKHX MHJUTUMETPOB. TecTUpyemMble COEOUHEHHA BBOJWIA TEPOPATHHO
exeaqHeBHO 10308 30  wmr/kr. OOBeMBI OMyXOJEH H3MEPSIH JABYMEPHBIM

MITAHTCHIUPKYJIeM pa3 B 3 maA. OObeM H3MEPATH B KyOHMYECKHX MHJUTHMETPAX U
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PACCUHTHIBAIIH TI0 ClIeayromeii Gopmyne: V = 0,5 a x b’, rie a 1 b cOOTBETCTBEHHO
00O3HaYanW JUIMHHBIM W KOPOTKHH JHAMETP OMyXOodH. [IpoTHBOOMYXOJIEBYIO
3¢ (EeKTUBHOCTD OTIPENETISUTH My TEM JEIIEHUS CPEIHETO YBEIHUYEHHUS 00BEMA OIyXOJH
Yy JKMBOTHBIX, OOpa0aThIBAEMBIX COCOMHEHHWEM, HAa CpPEOHEE YBEIMYEHHE OOBeMa

OTIyXOJIH Y JKUBOTHBIX 0€3 00paboTKH.
Pe3yibTaThl 3KCIIEpUMEHTA: CM. TAOIHILY 2.
BbiBoa 1o pe3y/bTaTaM IKCIepUMeHTa

B monmemu CDX Tpwkapl HETaTUBHOTO paka MOJOYHOM skene3sl MDA-MB-231,
WCTIOJIb30BAHHOU JJIL i VivO WCCIIEJOBAHUS JIEKAPCTBEHHOM 3(PPEeKTUBHOCTH,

COCAMHEHHWA IO  HACTOANIEMY  PACKphITHIO  0OJajamud  JIEKAPCTBEHHOM

3¢ (HEKTHBHOCTHIO.
Tabauua 2
O6bem onyxoan (MM°)
Ho3a
Hpumeper | (L ery [ 0-in 6t | 131 | 20-i
JeHb J€Hb J€Hb JA€Hb
Xornocrod 0 148 475 1225 1750
KOHTPOJTh
Tpumep 2 30 147 214 282 810

DrcnepuMeHTaAILHLIN npuMep 1V: in-vivo uccienoanue 2 JeKapCcTBEHHOM

ybdekTUBHOCTH

In vivo SKCTIEPUMEHTHI TI0 U3YYCHHIO JIEKAPCTBEHHOHW 3(P(PEKTUBHOCTH NPOBOJUIIH HA
OoectumycHbix MbImiax BALB/c, KOTOPBIM TOAKOKHO OB HMIDIAHTHPOBAH
KCEHOTPAHCIUIAHTAT JTMHUH OMYXOJEeBBIX KIeTOK denmoBeka (CDX), momydeHHBIX OT
MALMEHTOB, CTPAJAIOIINX OT TPWXKJbI HETATUBHOIO paka MOJIOYHOM >kene3sl MDA -

MB-231.

IIpoBenenne 3xcnepuMeHTa
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bectumycupix mprmeir BALB/c, camokx Bo3pactom ot 6 mo 8 Hememp, Maccou
npubmu3uTenbHo 18-22 1, comepxkanm B CIENHATBHOW CTEPUIIBHOW Cpele W B
OTACIPHBIX BEHTHJIIMPYEMBIX KIeTkax (mo 3 MBI Ha KJIEeTKy). Bce kieTkw,
MOJCTHIIKA W BOAAa OBUTM TPOAC3WH(HUIMPOBAHBI TIEPE] HWCIOIb30BaHUEM. Bce
KUBOTHBIE HWMENH CBOOOJHBIM JOCTYyH K CTaHZAPTHBIM CEPTHYHUIMPOBAHHBIM
KOMMEPYECKUM JTa00paTopHbIM KopMmaMm. Beero mmsa mccnenoBanus UCmonib3oBanu 48
MbImeH, mpuodpeTeHHbix y komnanuu Shanghai BK Laboratory Animal Co., LTD.
Kaxmoii mplmmm B mpaBelii OOK TOJKOKHO HHOKYJIHMPOBAJIH OIMYXOJEBBIE KIETKH
(10x10° kmerox B 0,2 M (ocharroro Oydepa) M pocTa OMyXOTH. BemcHue
JIEKapCTBEHHOT'O CPEACTBA HAYMHAIM, KOTJA CPEJIHUH 00beM omyxoiu mocturai 110
KyOMYECKHX MWUIMMETPOB. TecTupyemble COEOUHEHHMA BBOJWIHM MEPOPATIBHO
exenHeBHO mo30d 30 wmr/kr. OObeMBl OmMyXoled H3MEpsSIH  JIBYMEPHBIM
IITAaHTeHIMPKYJeM pa3 B 3 xHA. OObeM H3Mepsd B KyOWYEeCKHX MHJUTUMETPAX U
paccunTHIBAIK MO crieyromeit gopmye: V = 0,5 a x b%, rae a u b cOOTBETCTBEHHO
00O3HAYaIM JUTMHHBIH HW KOPOTKHH JTHAMETP OMyXOodH. [IpOTHBOOMYXOJIEBYIO
3¢ (EeKTHBHOCTH OTIPEACIISUTH TyTEM JCIIEHUS CPEIHETO YBEIHUYEHHUS 00BEMa OTYyXOJH
Yy JKHBOTHBIX, OOpa0aThIBAEMBIX COCJMHEHHEM, HA CpPEJHEE YBEJIHMYECHHE OOBheMa

OITyXOJTH Y JKUBOTHBIX 0€3 00pa0OTKH.
BbiBoa no pe3y/ibTaTamM IKCHEpUMEHTA

B momemu CDX Tpwkapl HETaTHUBHOTO paka MOJO4YHOM skene3bl MDA-MB-231,
WCTIOJTB30BAHHOM JIJIT i ViVO WCCIIEOBAHUS JIEKAPCTBEHHOH 3(PPeKTUBHOCTH,
COCIMHEHUA TIO0 HACTOSANIEMY PACKPHITHIO OO0JaJaid OTHOCHTEIBFHO XOPOINEeH

JeKapCcTBEHHOU 3((PEKTUBHOCTHIO.

Tabauua 3
O6Bem onyxoan (Mm’)
Hpumepsr | Ho3a (Mr/kr) - 0

0-% newnp | 5-11 neHb
o a NEeHb JEeHb
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XoJocTou 0 110 261 596 772
KOHTPOJIb
[Tpumep 2 30 110 111 86 177
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®opmyJia u300peTeHust

1. Coemunenme, mpencrasinenHoe ¢opmymnoit (I), wmm ero (dapmareBTHUECKH

npHeMyIeMast COJIb,

rie
X; BeiOpan u3 C(Rs) u N;

X, BeiOpan u3 C(Rg), N, O u S;
KaKIBIH U3 #° HE3aBUCHMO BHIODAH M3 OJIMHAPHOM CBA3H U JBOMHOM CBS3H;

L BrIOpaH U3 OQUHAPHOM CBA3H U -O-;

R; BeiOpan w3 -C(=O)NH,, CN, Cis-amkmma, C;s-retepoankuna, ¢enuna, S5-6-
YJICHHOTO Te€Tepoapuiia U 5-6-4JIIeHHOTO T€TEPOIMKIIOANIKUIIA; TpHUYeM yKa3aHHbIA C.
s-amkun, Cis-reTepoankui, (PeHWN, S5-6-4JIeHHBIA TeTepOapwWil WIH S-O-4JIEHHBIN

TeTePOIUKIIOATKHIT He0Os3aTeTbHO uMeeT 1, 2 wmm 3 3amectutens R;

R, BeiOpam w3 H, ramorena, CN, COOH, -C(=O)NH,, Cijamxmma u Ci4-
reTepoaikuia; npudeM ykasaHHbid Ci4-ankun uin Ci4-reTepoajKul HeoOs3aTeIbHO

umeeT 1, 2 unm 3 3amectutens R;

kakaeid U3 R; w R, HesaBucumo BiOpaH u3 H, ramorena m Ciy-ankuia; nmpuyem

ykazauHbii Ci_4-aKui HeoOs13aTeabHO uMeeT 1, 2 wmm 3 3amectutens R;

R, BeIOpan u3 H, pennna u 5-6-uneHHOTO reTepoapuina;
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Rs Be1Opan u3 H u ramoreHa;

R¢ BeIOpan w3 H, ranorena, C,4-ankumna, C;4-rerepoankuna, CN u COOH; npuyem
ykazanubii Cjg-amkun wim Cp4-TeTepoankuil HeoOs3atenbHo mMeetr 1, 2 wimm 3

3aMmecTtuTens R;

R BBI6paH H3 rajJorcHa, OH, CN, CH3, CH3CH2, CH3CH2CH2, CH(CH3)2, OCH3,
OCF3, CHFz, CHzF 41 NHz, J41

Kakapld w3 ykazaHHoro Cjg4-rerepoankuna, Cj.s-reTtepoankunia, S-0-4JIeHHOTro
reTEPOLMKIOANKHIIA U 5-0-4JIEHHOTO reTepoapuiia CoaepkuT 1, 2 unm 3 rerepoaroma
WJTH TETEPOATOMHBIX PaJiuKaja, KOTOpbIe He3aBUCUMO BbIOpaHsbI u3 -NH-, -O-, -S-, N, -
C(=0)0-, -C(=0)-, -C(=O)NH-, -C(=S)-, -S(=0)-, -S(=0),-, -C(=NH)-~, -S(=0),NH-, -
S(=O)NH- u -NHC(=O)NH-.

2. Coemuuenrie o 1. 1 wiu ero QapManeBTHUYECKH TPUEMIIEMAs COJIb, KOTOPOE

BBIOpPAHO U3

rae 2, Xy, X5, L, Ry, Ry, Rs, Ry 11 R SBISFOTCS TAKMMH, Kak onmpeAcneHo B 1. 1.

3. Coenunenue no 1. 1 Wi 1. 2 Wi ero papManeBTUYECKH MPUEMIIEMAS COJTb, TAE X)

BoIOpaH u3 C(Rg) u N.

4. CoenuHeHME 1O 1. 3 WK €ro (hapMalleBTHYECKH MPUEMIIEMast COJTb, T/ie X, BRIOpaH

w3 C(H), C(C1), C(CH3) u N.

5. Coenmaenue no 1. 1 wnw 1. 2 unm ero (papMareBTHYECKH pUEMIIEMas Cob, T1e Ry
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BeiOpan u3 -C(=0O)NH,, CN, CH;, CH;CH,, Cys-ankun-C(=0)-, Ci4-ankun-C(=0)-,
Cys-anmkun-S(=0),-, Cis-ankun-N(H)C(=0)-, Cy4-ankun-N(H)C(=0)-, (C,-ankun),-

NN
{ "NH N
o /N§' < ’& &
o BN L BN HN §
N-C(=0)-, demuma, HN— | =, O O: npuueMm yKa3aHHBIH

CH3, CH3CH2, Cl_s-aJ'IKI/IJ'I-C(:O)-, C1_4-aHKHJI-C(:O)-, C1_5-2U'IKI/IJ'I-S(:O)2-, C1_5-
ankun-N(H)C(=0)-, Cis-amkun-N(H)C(=0)-, (Ci,-ankun),-N-C(=0)-, denumn,
“CONH W
N WS I}N’& “i
uN— N 0 i

u O meobsasarempHOo uMeer 1, 2 wm 3

> >

3aMecTuTe I R.

6. CoenuHeHne O T1. 5 WM ero (apManeBTHIECKH MPHEMiIeMas Cojib, Tae R; BeiOpan

o < > S N~
3 1 , / . ’ . ’ . / R ’ , 7 . / , / .

n

/
o M
/ U .

’

7. Coenmuenue mo 1. 1 wim 1. 2 wim ero (papMareBTHYECKH pUeMIeMas Colib, Te R,
BbIOpaH u3 H, ramorena, C;4-ankuna u Cy4-ankun-O-; npudem yka3aHHbINA C_y-a KU

wnn C;_4-ankun-O- HeoOs3aTeIbHO 3aMelneH 1, 2 i 3 rajJoreHaMH.

8. CoenuHenue 1o 1. 7 Wi ero (apMareBTHYECKH MPUeMIIeMasi CoJib, rie R, BEIOpaH

w3 H, F, Cl, Br, CF; u OCFs;.

9. Coenmurenne mo 1. 1 wiw 1. 2 Wik ero GapMareBTHUYECCKH TTPHEMIIEMAst COJTb, TJIE

Kakaeiid U3 R; u R, Hezasucumo Boiopan w3 H, F u CL

10. Coenmurenne 1o 1. 1 wiw 1. 2 Wik ero (papManeBTHYSCKH TTPUEMIIEMast COJIb, TJIE

R,y BeIOpan u3 H u O

11. Coenurenne o 1. 1 wiy 1. 2 Wik ero (papManeBTHYECKH TTPUEMIIEMAst COJTb, TJIE

Rs Bei6pan u3 H u CL
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12. Coenmurenne 1o 1. 1 wiy 1. 2 Wik ero (papManeBTHYECKH TTPUEMIIEMast COJTb, TJIE

R¢ Be1Opan u3 H, Cl u CHs.

13. Coenunenne 1o 1. 1 wiy 1. 2 Wik ero (papManeBTHYECKH TTPUEMIIEMast COJIb, T/IE

CTPYKTYPHAas €JUHULA

1

—

.-N/ \
N=/ R

Rs3

7

14. Coemunenue 1o 1. 1 wiH 1. 2 WK ero (papMameBTHYECKH MPHEMIIEMas COJIb, TAE
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, ’N/%
N=,/ ~Cl
/
—N
o
- IN
cl

N .y
R
£ R d 5
5.5

15. Coegunenue o modomy u3 mir. 1 u 7-9 unm ero (papManeBTHYECKH pUEMIIEMAS

COJIb, KOTOPOE BBIOPAHO U3

s s

rae Ry, R; u R; aBasroTCsa TakuMu, kak onpeaenceHo B mm. 1-2 u 7-9.

16. Coequnaenue mo m. 2 wid 1. 15 wnmm ero ¢gapMareBTHYECKH TPHEMIIEMast COJIb,

KOTOPOE BBIOPAHO U3
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—N
\”JTH“' ”Q .

Rs O

/
-
=n
O
2

(Ir’) H (Iir’)

rae Ry, R; u R; ABAsr0TCA TakuMu, Kak ONPeAEeHO B I 2 wiM 11. 15.

17. Coenunenue uiam ero (papMareBTHUECKH MPHUEMIIEMAst COJTb, KOTOPOE BBIOPAHO U3
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i s
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\ng%g
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18. Coenunenne mo m. 17 wmm ero (apMameBTHYECKH TMPHEMIIEMAast COJb, KOTOPOE

BBIOPAHO U3
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19. ®apmareBTHYECKAasT KOMITO3HMIIUSA, COACPIKAIIas TEParneBTHYECKH 3(P(PEKTHBHOE
KOJIMYECTBO COEIMHEHHA N0 moOomy wu3 mm. 1-18 wmm ero ¢QapmaneBTruecku
NPHUEMJIEMON COJIM B KAaueCTBE MACHCTBYIOIIETO HMHIPEIUEHTa U (papMareBTHUECKU

HpHeMHeMBIfI HOCHUTCJIb.

20. IIpumenenue coeauHeHUs NO MoOomy u3 mm. 1-18 wmu ero QapmameBTHUeCKH

NPUEMIIEMOH COJIH TMOO0 KOMIO3HMIMHY 110 11. 19 mpu nomydenun uaruouropa [AP.

21. Ilpumenenne no 1. 20, rae uaruourop IAP npencrasnser co00i ekapcTBEHHOE

CPEICTBO JJIS JICUEHHUSA PaKa.

22. Tlpumenenne 1o 1. 21, T/1€ pak MPEaCcTaBiIsIeT COOOH PaK MOJOYHOM JKEJIE3BL.
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