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HUK/INYECKHUE MOJIEKVYJ/IbI B KAMECTBE MUHI' UBUTOPA TH-
PO3MHKNHA3BI BPYTOHA

OBJIACTDb TEXHUKH
Hacrosiiee n3o0peTenne OTHOCUTCS K OONACTH MEIULITHBI HU3KOMOJIEKYJISIPHBIX COEIH-
HeHull. B 4acTHOCTH, B HAacTOsIIIEH 3asiBKe MPEAJIOKEHA HOBasi MOJIEKYJa, OOJamaromasi aKTHB-

HOCTBIO I/IHFI/I6I/IpOBaHI/I$I MPOTCUHTHUPO3UHKUHA3LI, a4 TAKKEC €€ CUHTE3 U IIPUMCHCHUE.

YPOBEHb TEXHUKHU

IIpoTenHKHHA3BI IPENCTABISIOT COOOH camoe OoMbIIoe ceMeHCTBO (PEpMEHTOB YENIOBEKA,
koTopoe oxBarbiBaeT Oojiee S00 Oenmkos. Tuposmnkunaza bpyTtona (Btk) siensieTcst uneHom ce-
MelHCTBa TUPO3UHKHUHA3 Tec U peryasTopoM paHHEro pa3BUTHS B-KJI€TOK M akTHBAaLMM 3pPeJbIX
B-kjerok, mepenaun curHana u BeRkuBaHUS. Btk cTama HOBOW MONEKYJSIPHONH MHINEHBIO IS
nedeHus: B-knerouHol nuMdomsl, iefikeMuH 1 ay TOMMMYHHBIX 3a0oneBanuii. CienoBaresibHo, B
TaHHOHN 0ONIACTH TEXHHUKH CYLIECTBYET OCTpas HEOOXOAMMOCTD B TIOJYYEHHUH COEIUHEHUH ¢ 00-

Jiee HU3KOH MOJIEKYJIIPHON Maccoi ¢ MHMMOMPYIOIIEel aKTHBHOCTBIO B OTHOLIEHHH Btk.

KPATKOE OIIMCAHUME U30BPETEHUA
Ilenbro HacrosIero M300peTeHNs SBISIETCS MONyUeHNe HU3KOMOJIEKYJISIPHOTO COENUHe-

HUSI C MHTUOMPYIOLIEeH aKTHBHOCTBIO B OTHOLIeHNH Btk.

B nepBom acriekTe HacTosImero n300peTeHns npeniokeHo coequHenne @opmybl A
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KOJIBIIO A ¥ KOJIBIIO B KOHIEHCHUPOBAHBI APYT C IPYTOM, U HE3aBUCUMO BBHIOPAHBI U3 3a-
MEILEHHOTO WJIM HE3aMEIIEHHOro S5-15 4IeHHOro reTepOoLUKINYECKOro KOJbLa WIH TeTepoapo-
MaTHY€CKOTO KOJIbIIA,

Cyc! BbIOpaH U3 TPyMIIbI, COCTOSIIEH U3 3aMeIIeHHOro min HezamereHHoro C1-Cs anmku-
Ja, 3aMeLIeHHOro uiu HezameleHHoro Cs3-Cio IUKIIOaIKuia, 3aMEeLIeHHOrO U He3aMelleHHO-
ro C»-Ce¢ ankenmna, 3amerneHHoro uiu HesamerneHHOro C3;-Cio HMUKIIOAJIKEHWNIA, 3aMEeIeHHON
WM HE3aMELIEHHOW 5-15 4jleHHOW reTepOLMKINYECKOW TPyMIbl, 3aMEIIEHHOIO WM He3aMe-
HIeHHOTO 5-15 uneHHoro rerepoapuina, 3aMermeHHoro uin HezamemeHHoro Cs-Cio apuina;

Cyc? BeIOpaH U3 TPyMIIbI, COCTOSIIIEH U3 3aMeIIeHHOro miu HezametreHHoro C1-Cs amku-
Ja, 3aMeLIeHHOro uiu HezameleHHoro C3-Cio IUKIIOaIKuia, 3aMEeLIeHHOrO UM He3aMelleHHO-
ro C»-Ce¢ ankenmna, 3amerneHHoro uiu HesamerneHHOro C3;-Cio HMUKIIOAJIKEHWNIA, 3aMEeIeHHON
WM HE3aMELIEHHOW 5-15 4jleHHOW reTepOLMKINYECKOW TPyMIbl, 3aMEIIEHHOIO WM He3aMe-
IeHHOTO 5-15 uneHHoro rerepoapuina, 3aMermeHHoro uian HezamemeHHoro Ce-Cio apuina;

L1 u L, He3aBucumo BbIOpaHbl M3 rpynmsl, cocrosmed w3 ceszu, N, O, S, -S(=0),
-S(=0),, C(=0) umu -C(O)NH-;

Z npencrasisietr codoit (CR2R3)y, n pasuo 0, 1, 2, 3, 4, 5 win 6,

Y npencrasinsier coboii (CR*R3)m, m pasHo O, 1, 2, 3, 4, 5 wnu 6;

U npencrasysier coboii (CR6R7),, r pasuo 0, 1, 2 i 3;

npudem, n, m, r He paBHO 0 OAHOBPEMEHHO;

R2, R3, R4 R5, R6 u R7 He3aBucuMoO BBIOpaHbl U3 rpymmbl, cocrosimei 3 H, NHz, OH,
rajoreHa, 3amerneHHoro win HezamenieHHoro Ci1-Cs ankuia;, win moObie nBa u3 R2, R3, R4, RS,
RS, R7 1 R8 COBMECTHO CO CMEXHBIM aTOMOM YIJIEpPOAA U aTOMOM YJIEHA KOJbLIa MEXKAY HUMH
obpasyror C3-Cs kapOOIUKINYECKOE KONbIO, WM 4-8-4JIeHHOE TeTEPOLUKINYEeCKOe KOJbIIO,
MpUYeM, TeTepOaTOM IreTePOIMKIMYECKOTO KOJIbLIa BRIOPAH W3 TPyMIbL, cocTosimen u3 S, O, wiu
NRE; Rf mpencrasnsier coboit H, C1-Cio ankwmn, C3-Cio uuknoankun, Cs-Cao apun, umm C3-Ciy
rerepoapwi; u no Menbmeld Mepe onuH 3 R2, R3, R4 R5 R¢ R7, R® u R® npencrapnsier codoit
OH wmm -[C(R19)(R1D)]x-OH;

W HeszaBucuMO BbIOpaH U3 rpymmsbl, coctosmeit m3 N, O, S, v cBsi3y,

X npencrasisier coboit -C(R3RY)-;

R3 He3aBrCHMO BBIOpaH M3 TPyNIbL, cocTosAIer 3 H, 3aMemeHHoro min He3aMeIeHHO-

ro Ci-Cs ankuna, 3aMemeHHoro uinu HezamerieHHOro C3-Cio IUKIIOANKMIa, 3aMEIeHHOTO WITH



HezamenieHHOro Ce-Coo apuna, 3aMmemenHoro mwin HezamenieHHoro Cs-Ciy rerepoapuna, CO2H,
C(O)NRfy;

RY HezaBucumo BeIOpaH u3 rpynmsl, cocrosimeit u3z H, OH wmm -[C(R19)(R1)x-OH;

wi R8 u R% coBmecTHO 06pazyror =0;

u xorga R8 nmpencrasnsier coboii H, RO npencrasnser codboii OH wum -[C(R10)(R11)]-OH;

R10 g R1l HezaBUCHMMO BBIOpaHBI U3 TPy, cocTosmeil 3 H, 3amermenHoro wmm Hesa-
memeHHoro Ci1-Ces ankmna, 3amenieHHoro win HeameneHHoro C3-Cio IMKIIOanKuiIa, 3aMeneH-
Horo uiu HezamerneHHOro Cs-Cio apuna, 3aMmemenHoro win HezameueHHoro Cs-Ci4 rerepoapu-
na; i R10 i R1l BMecTe ¢ MpUCOENMHEHHBIM COCETHUM aTOMOM yriiepona ¢ oopasoBanuem Cs-
Cs kapOOIMKINYECKOTO KOJbIIA, MITH 4-8-4JIEHHOTO TeTePOLUKINYECKOTO KOJIbIA, MPHYEM, TeTe-
poaToM BbIOpaH W3 TPYIIIBI, COCTOSIIEH U3 cepbl, Kuciopona uiau NRE;

k paBuo 1, 2, 3, 4, 5 unu 6;

€CJIM He YKa3aHO HMHOE, YKa3aHHbIE BBIIIE IeTEPOAPOMATHUECKOE KOJIBIIO, TeTePOAPHI,
reTEPOLMKINIECKOE KOJIbIIO M IeTEPOLHKINYECKas TPYIIa KaKable HE3aBHCUMO APYT OT Apyra
comepskar 1-4 rerepoaroma, BBIOPAHHBIX U3 TPpymbl, coctosieit m3 N, O u S.

Ecnu He yka3aHO WHOe, «3aMEINEHHBIN» OTHOCHUTCS K 3aMEIEeHHIO ONHUM WU Oojee
(marmpumep, 2, 3, 4, 1 T.1.) 3aMECTUTEISIMH, BBIOPAHHBIMH W3 TPYIIIBI, COCTOSINEH M3 raJloreHa,
C1-Cs ankmna, rajorenupoBanHoro Ci1-Cs amkmna, C1-Cs ankokcu, ramorennpoBaHHoro Ci-Ce
ankokcH, C3-Cs umknoankuna, rajoreHupoaHHoro Cs-Cs mukioankuna, okco, -CN, ruapokcy,
rugapokcn-Ci1-Cs ankmna, -NHz, kapOokcu, Cs-Cio apuna, ramoremmposanHoro Cs-Cio apuina,
5-10 unennHoro rerepoapuna ¢ 1-3 rerepoaromamu, BeIOpaHHbIMU U3 N, S, win O, 3aMeIeHHbIX
WA HE3aMEIEHHBIX 3aMECTUTENIEM, BEIOPAHHBIM U3 TPYIIIIbI, COCTOSINEH U3: rajoreHa, peHmna.

B npennourutensHoMm Bapuanre ocymectsienus Li-Cycl-L;.Cyc? npeacrasisier coOoi:
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npudem, R12, R13) R4 g R15 HezaBucumo BbIOpaHbI U3 TPyIIEL, cocrosmeii n3 H, ramore-
Ha, 3aMelneHHoro uiu HezaMeleHHoro C1-Ce ankmna, 3ameinenHoro uiu HezamerneHHoro Ci-Cs
AJIKOKCHIIA, 3aMellleHHOro nin HezamereHHOro C3-Cio IUKII0aNKuia, 3aMeIeHHOTO Ui He3a-
merreHHOro C3-Cio reTepOLMKINYeCKOro alKiia, rerepoaroMsl BeiOpansl u3 N, O, S.

B npennoururensHoM Bapuante ocyiectsieHus Li1-Cycl-L2-Cyc? npencrasnser co0oit
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V npencrasisier codoi N mmn -CR16-; mpuuem R16 Beibpan u3 rpynmsl, coctosimei u3 H,
He3aMEeLIEHHOro WK rajgorennpoBaHHoro Ci-Ce ankmna, 3aMEIEHHOro Win He3aMeleHHoro Cs-

C 1o OUKJIOAIKIIA.

B npennoututensHOM BapUaHTE OCYILIECTBICHUS UMeeT CIAeNYIOIIYI0 CTPYK-

Typy:

[Mpudem, myHKTUPHAS JTUHUS TPEACTABISIET COOOU CBSI3b WIIH €€ OTCYTCTBHUE, KX IbIH A1,
Az, As, A4, As, As, A7, As 1 Ag He3aBUCHMO BbIOpaH u3 rpymmsl, coctositmein m3 O, S, N, NH, CH
i CHy;

Bomnucrast muHus peAcTaBiseT OO0 COeNUHUTENBHOE 3BEHO,

U caliTel 3aMeIleHUsT BBIMIEYTOMSIHY TBIX TPYII COMEPKAT 3aMECTUTENIH, TPUYEM 3aMe-

CTUTEJIN OTIPCACIICHDI BBILIC.

B npennouTuTenpHOM BapUaHTE OCYIIECTBIIECHUS BbIOpaH M3 CIEAYIOLINX
CTPYKTYp:
NH, NH, NH, NH,
N N>\ NP = NE N
N N N | >=o0
K\N N R/ N & Ny N K/N K\N N
,M 2 2 2 t\,\\(\f

B NPEANIOUYTUTCIIBHOM BapHUAHTC OCYLICCTBIICHHA COCAUHCHUEC HMECT CICAYIOLIYIO

CTPYKTYpy dopmybl B:



IIpuuewm,

R12 R13 R4 i R15 gesaBrucuMo BbIOpaHbI U3 TpyNIbl, cocrosiiei n3 H, ramorena, 3ame-
meHHOro uiu HesamemmeHHoro Ci-Ces ankuna, 3ameneHHoro uin HezamemeHHoro Ci-Cs ankok-
CH, 3aMellleHHOro win HezaMelleHHoro C3-Cio UKJIOANKNa, 3aMeLIeHHON WM He3aMelleHHON
5-15 4neHHOI reTepOLUKINYECKONU MPyIIbL

B NPEANIOUYTUTCIIBHOM BapHUAHTC OCYLICCTBIICHHA COCAUHCHUEC HMECT CICAYIOLIYIO

cTpykTypy dopmysl C:

\ X
W\U C

IMpudem, V npencrapnsier cobori N wmu -CR16-;

R12) R13) R4 g R15 He3aBrcUMO BBIOpaHBI M3 TPYIIEL, cocTosimeil u3 H, ranorena, 3ame-
meHHoro unu HesamelneHHoro Ci1-Ce ankuna, 3ameleHHoro win HezamelieHHoro C1-Cs ajkok-
CH, 3aMeIIEeHHOro UK HeszameleHHoro Cs-Cio HUKIOaNKuia, 3aMELeHHON UM He3aMeLEeHHON
5-15 uneHHON reTepOLUKINYECKON FPYIIIILI,

R16 ppiOpan u3 rpynmsl, cocrosmei u3 H, HesamenerHoro wiu rajgoreHupoBaHHoro Ci-

Ce ankuma, 3aMelieHHOro uiu HezamelneHHoro Cs-Cio IUKI0aIKIIIA.



/
B nmpeanodTuTeNsHOM BapMaHTE OCYIIECTBIeHMs VU BbIOpaH W3 IPYMIbI, TOKa3aH-
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B nmpeAnouTUTENBHOM BAPUAHTE OCYIIECTBIEHHST VU~  TpencTaBisieT coOol 3aMeIeH-
HBIM LIUKJIOTE€KCUJ UJTH STIOKCUTIEHTaHUIL.

B NPEANIOUYTUTCIIBHOM BapHUAHTC OCYLICCTBIICHHA COCAUHCHUEC HMECT CICAYIOLIYIO

cTpyktypy popmynsl D, E nnm F:



B npeanouTHTENPHOM BapuaHTE OCYLIECTBICHHs COEAMHEHHE BBIOPAHO W3 CIEAYIOLICH
TPYIIIIBL:

1) (1R,3R)-3-(4-amuno-3-(4-penokcudenmn)- | H-nmupaszono|3,4-d|nupumuaun-1-mmn)
rukiorekc-1-on (Ipumep 1)

2) (1S,3R)-3-(4-amuHo0-3-(4-penokcudenun)-1H-nmupazono[3,4-d |nupumuaun-1-mumn)
rukiorekc-1-on (Ipumep 2)

3) (1S,3R)-3-(4-amuno-3-(4-penokcudennn)-1H-nmupaszono[3,4-d jnupumunun-1-mn)-1-
meTunuukiorekcas-1-o1/(1R,3R)-3-(4-amuno0-3-(4-penokcndennn)- 1 H-mupazono| 3,4-d | mupu-
MUAUH-1-1n)- 1 -meTunuukiorekcad-1-on (Ilpumep 3)

4) 3-(4-amuno-3-(4-penokcudenmn)-1H-mupazono[3,4-d|mupumuans-1-nn)-1 - (tpu-
dbropmermn)ukiorekc-1-o1 (Ipumep 4)

5) 3-(4-amuHo-3-(4-penokcudennn)-1H-nupaszono|3,4-d jnupumuaun-1-mn)-1-merun-
rukstonentanon (Ipumep 5)

6) 3-(4-amunHo-3-(4-penoxcudenmn)- 1 H-mupazonol3,4-d |nupumunun-1-un)-1-merun-
nukstonentanon (Ipumep 6)

7) 3-(4-amunHo-3-(4-penokcudenmn)- 1 H-nmupazonol3,4-d Jnupumunun-1-un)-1- (tpu-
¢dropmermn)uuknonentanon (Ipumep 7)

8) (18,4S5)-4-(4-amuno-3-(4-penokcudennn)- | H-nmupazono| 3,4-dmupumuans- 1 -vm)1mk-
norekcaH-1-01/(1R,4R)-4-(4-amuno-3-(4-penokcudenun)- 1 H-mupaszonol[3,4-d jnupumunmnn-1-
win) nukiorekcas-1-on (ITpumep 8)

9) (18,45)-4-(4-amun0-3-(4-penokcudenmn)-1H-mupasono[3,4-dmupumunus-1-mn]-1-
metunnukiorekcas-1-o1/(1R,4R)-4(4-amuno-3 -(4-penokcud ennn)- 1 H-nupazono[ 3,4-d Jmupu-

MuauH-1-mn)-1-metunuukiorekcad-1-on (Ilpumep 9)



10) 4-(4-amuHo-3-(4-penoxcudennn)- 1 H-nmupaszono[3,4-d jJrupumunun- 1-mn)- 1 -miuxsio-
nponwpkiorekcan-1-on (Ipumep 10)

11) (18,4S)-4-(4-amuno-3-(4-(4-propdpenokcu)pennn)-1H-mupaszono[3,4-d mupumunns-
I-mn)uuknorekc-1-o1/(1R,4R)-4-(4-amuno-3-(4-(4-propdhenokcu)pennn)- 1 H-nmupazono[ 3,4-
d]mupumuann-1-mn)uuknorexc-1-on (Ipumep 11)

12) (18,4S)-4-(4-amuno-3-(4-(4-propdenokcn)pennn)- 1 H-mupaszono[3,4-d mupumunns-
1-nm)-1-metunmuknorekc-1-on u (1R, 4R)-4-(4-amuno-3-(4-(4-¢pTopdenokcn)penmn)- 1 H-mupa-
300/ 3,4-d | mupumunun- 1-mn)- 1 -metunipknorekc- 1 -on (Ilpumep 12)

13) Iluc-3-(4-amuno-3-(4-(4-propdpenoxcu)penmn)-1H-nmpazono|3,4-d jJnupumunus-1-
WI)UMKJIONIEHTaH-1-01 u TpaHc-3-(4-amuHo-3-(4-(4-prophenoxcn)pennn)-1H-mupazono[3,4-
d]mupumuann-1-mn) uuknonenras-1-on (Ipumep 13)

14) (¥)Uuc-3-(4-amuno-3-(4-(4-propdpenokcn)dpennn)-1H-mupaszono[3,4-d mupumunms-
1-nm)- 1-merunmuknonesTas- 1-o1/(+) Tpanc-3-(4-amuno-3-(4-(4-propdpenokcu)penrmn)- 1 H-nu-
pasonol3,4-d|mupumunun- 1-mn)- 1 -merunuukiaonenras- 1-omx (Ipumep 14)

15) (1R,3R)-3-(4-amuno0-3-(4-(3-propdenokcu)pennn)- 1 H-mupaszono[ 3,4-d [mupumunns-
1-n) nuknorekc-1-on (Ilpumep 15)

16) (1R,3R)-3-(4-amun0-3-(2-¢pTop-4-penokcudennn)-1H-mmpaszono[3,4-dmupumunns-
I-umnukiorekc-1-on (Ilpumep 16)

17) (1R,3R)-3-(4-amuno0-3-(4-(3-propdenokcu)pennn)- 1 H-nmupaszono[ 3,4-d [mupumunns-
I-umnukiorekc-1-on (Ilpumep 17)

18) (1R,3R)-3-(4-amun0-3-(4-(2,6-nudropdenokcu)dennn)-1H-nmupaszono|3,4-d|mupu-
MUAUH- 1 -mn)uuknorekc-1-on (mpumep 18)

19) (1R,3R)-3-(4-amuno-3-(4-(2-pTop-3-meTokcudenokcn)pennn)-1 H-mupasono[3,4-
d]mupumuann-1-mn)uuknorekc-1-on (Ipumep 19)

20) (18S,4S)-4-(4-amuno-3-(4-(2-¢prop-3-meTokcudenokcu)denrn)-1H-nupazono[ 3,4-
d]mupumuann-1-mn)uuknorexc-1-on (Ipumep 20)

21) (1R,4R)-4-(4-amuno-3-(4-(2-pTop-3-merokcudenokcn)pennn)-1 H-mupazono[3,4-
d]mupumuann-1-mn)uuknorexc-1-on (Ipumep 21)

22) uwuc-3-(4-amuno-3-(4-(2-¢prop-3-merokcudenokcn)penun)- | H-nupasono[3,4-d]mu-
puMmuauH-1-1) mmknonenTas-1-on (Ilpumep 22)

23) tpanc-3-(4-amuno-3-(4-(2-prop-3-merokcudenoxcun)penrn)- 1 H-nupazono|3,4-

d]mupumuann-1-un)uuknonenras-1-on (Ipumep 23)



24) 5-(4-amuno-3-(4-penoxcudenmn)-1H-mupazono[3,4-d jnupumunun-1-mn) terparun-
po-2H-nmpan-3,4-nuon (Ipumep 24)

25) 3-(4-ammuHo0-3-(4-(3-¢prophenokcu)dennn)-1H-nmupazono[3,4-d | nupumuaus-1-
win)ukiIonenTad-1-on (Ilpumep 25)

26) uuc-3-(4-amuno-3-(4-(2-¢prop-3-merokcudenokcn)penun)- | H-nupasono[3,4-d]mu-
puMmuauH- 1 -um)uukiorexc- 1-on (Ipumep 26)

27) 3-(4-amuH0-3-(4-(2-pTOp-3-MeTokcudeHokcn )pennn)- 1 H-nmupaszono[3,4-d nupumu-
nuH- 1 -un)uukiorekcad-1,2-nuon (Ipumep 27)

28) 4-(4-ammHo-3-(4-(2-pTOop-3-MeTokcudeHokcn )pennn)- 1 H-nmupaszono[3,4-d nupumu-
nuH-1-nn) muknorekcas-1,2-muon (Ipumep 28)

30) (5-(4-amuHO-3-(4-(2-¢pTop-3-MeTokcupenoken )pernn)- | H-mupazono| 3,4-d | mupumu-
nuH- 1 -un)rerparuapo-2H-nupan-2-un)meranon (Ipumep 30)

31) (1R,3R)-3-(4-amun0-3-(4-(2-ptop-3-(metokcu-d3)dpenokcu)pennn)-1H-
nupaszono|3,4-d Jmupumuans- 1 -nn)uuknorekcanon (Ipumep 31)

32) (1S,35)-3-(4-amun0-3-(4-(2-Prop-3-MeTokcudenokcn )penmn)- 1 H-mupaszono[ 3,4-d]
nupuMHUInH- 1 -rm)muknorexcanon (Ipumep 32)

33) 3-(4-(4-amuHo-1-((1R,3R)-3-runpokcunmkiorekcun)- 1 H-mupaszono|3,4-d | mupumu-
nuH-3-un)peHokcn)-2-propdpenon (Ipumep 33).

Bo BTOpOM acmnekre HacTOSIIEro M300peTeHHs MperiokeHa (papManeBTHIeCKas KOMIIO-
3unus, BiIrodaromas (1) coennHeHHe COTVIACHO TMEePBOMY aCIeKTy HACTOSIIEro M300peTeHus
WJIH €r0 CTEPEON30MEPHI HITH TayTOMEPBI, WJIH €ro (papMalleBTHUECKH ITPHEMIIEMbIE COJIH, THAPa-
ThI WJIHM CONbBATHL, (2) papManeBTHUECKH MPUEMIIEMbIH HOCHTENb.

B Tperpem acmekre HacCTOSIIEro M300pETEHHs NMPEAJIOKEHO NMPUMEHEHHE COETUHEHUs
COIVIACHO IEPBOMY aCIEKTy HACTOSINEro M300pEeTeHHs W €ro CTepeOH30MEepPOB WMJIHM TayTOMe-
POB, MM ero (papMaleBTUUECKH MPUEMIIEMBIX COJIEH, THIPATOB MM COJIBBATOB, MU (apMarieB-
TUYECKON KOMITO3UIIH COINIACHO YETBEPTOMY ACIIEKTY HACTOSIIEro M300pETeHHs], B YaCTHOCTH
IUTSA TIONYYEeHHMs JIEKAPCTBEHHBIX CPENCTB ISl MPOPUIAKTHKY W/WJIH JIedeHHs1 3a00JIeBaHUH, KO-
TOpPBIE CBsI3aHbI C aHOMAJIBHON akTUBHOCTBIO BTK 1 anoManbHON akTMBHOCTBIO MyTaHTOB BTK
(marmpumep, C481S).

B mpenmouTtHTenbHOM BapHaHTE OCYINECTBJICHUS 3a00JE€BaHUSI WM PACCTPOIMCTBA BbI-
OpaHbl U3 TPYIIIBL, COCTOSIIEN U3 paka MOYEBOTO IMy3bIPsi, OMYXOJIH NOJOBHOTO MO3ra, paka Mo-

JIOUHOH JKeNe3bl, paKa MaTKH, KOJOPEKTAJIbHOIO Paka, paka NMHIIEeBOJA, Paka IeueHH, QOIuKy-



JSIPHOM JTUM(OMBI, MEJTAHOMBI, 3JI0KAY€CTBEHHOTO TeMaTOJIOIHIECKOTrO 3a00I€BaHMs, MHUEJIOMBI,
paxa sSIMYHUKOB, HEMEJIKOKJIETOYHOTO paKa JIETKOTo, paka MPpOCTAThL, MEJIKOKJIETOYHOTO paKa Jier-
KOTO U JIMM(OUIHOTO 3JIOKAY€CTBEHHOIO HOBOOOPA30BaHUS, MPOUCXONAIIEro OT B-kierok, B-
KJIETOYHOTO MpoiudepaTuBHOTO pacctporicTsa: auddysHoil B-knerounoit mumdomsl, ¢ommmky-
JSIPHOM JTUM(OMBI, XPOHUYECKOH JIMM(POUUTAPHON JTUMEPOMBI, XPOHUIECKOTO JIUM(POLUTAPHOTO
neiko3a, B-kierounoro nponuM@onuTapHOro Jseikosa, JIMMEGOIUIa3MOLUTAPHON JTUM(OMBI/
MakporoOynuHeMun BanbreHcTpeMa, TuM(OMBI MApPTHHAJIBHOW 30HBI CEJIE3€HKH, TUIa3MOLH-
TapHOH MHEJIOMBI, IUIA3MOLUTOMBI, SKCTPAaHOAANbHONW B-Kiertounoil mumdombl MapruHaibHOM
30HbI, MHTPAHO#ANbHOH B-kieToyHON MUM(pOMBI MapruHaJbHONW 30HBI, MAaHTHHHOKJIETOYHOM
muMpombl, B-kpynHOKIeTouHOH TMM(OMBI CpenocTeHns (TUMyca), BHYTPUCOCYAUCTOH B-kpym-
HOKJIETOYHOH JIUM(OMBI, IEPBUYHOHN HKCCyAaTUBHON JUM(OMBL, uMbpoMsbl / sefikoza bepkurra
Wi TUM(POMATOUIOTO TPaHYJIeMaTo3a.

B mpenmouTtHTenbHOM BapHaHTE OCYINECTBJICHUS 3a00JE€BaHUSI WM PACCTPOIMCTBA BbI-
OpaHbI U3 IPYMIEL, COCTOALIEH M3 Ay TOMMMYHHOTO 3a00JIeBaHUsI U BOCHAIUTEIBHOTO 3a001€eBa-
HUSI, KOTOPOE BKJIFOUAET PEBMATOWIHBIA apTPHT, TICOPUATHUECKUN apTPHUT, OCTEOAPTPHUT U FOBE-
HWIbHBIA apTPUT; TEMATUT BKJIOYAET ayTOMMMYHHBIH Ie€NaTuT, MUCTHT BKIIFOYAET MHTEPCTHULIH-
AJNBHBIA [UCTUT, AJUIEPrHUECKasl peaKkiysl BKIOYAeT aJJIEPTHI0, TUIIEPUyBCTBUTENBHOCTD | THIIA
U QJUIEPTUYECKUI PUHHT, OPOHXHT BKIFOYAET OPOHXHUOJNT, SJHTEPUT BKIFOYAET KOJHT U MPOKTUT,
JAEpMaTUT BKJIIOYAET aTOMMYECKUH IEPMATHT, CKICPOAEPMHIO H IICOPHA3;, MUEIUT BKIIFOYAET OCT-
pBI  TMCCEMHUHHMPOBAHHBIA 3HLE(AJOMHENTUT, TaCTPUT BKIIOYAET TaCTPOIHTEPUT;, HepuT
BKJIFOUAET MUEJOHE(PPUT, PUHHUT BKIIFOUAET CHHYCHUT.

Crnenyer moHMMATh, YTO B HACTOSIIEM H300PETEHHH KKABIH U3 TEXHUYECKHX MpPU3HA-
KOB, KOHKPETHO OINMCAHHBIX BbIIE U HIDKE (HAPUMED, B MPUMEPAX), MOXKET OBITh OObEANHEH
APYT C OPYTOM, TEM CaMbIM COCTABJISII HOBbIE WJIH MPEATIOYTUTEIbHbIE TEXHUYECKUE PEeIleHHs,

KOTOpPBIE HE 00s13aTEIbHO yKa3aHbl B HACTOSIICH 3asBKE TI0 TIOPSIIKY.

KPATKOE OITUCAHUE YEPTEXEN
Qur. 1: 0O6beMbl TOIKOKHOTO KCEHOTpaHCIUlaHTaTa omyxoiaun TMDS8 (cpennee + cran-
JIapTHOE OTKJIOHEHHUE) KOHTPOJIBHOM rpymibl, 00paboTaHHOH pacTBOPUTENEM, U KaKIOH TPYIIITbI

JICUCHUA BO BPEMA BBCICHM.
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@ur. 2: macca Tena (cpegHee + CTaHAAPTHOE OTKJIOHEHHE) KOHTPOJILHOM Ipymmsl, oOpa-
OOTaHHOH PacCTBOPUTENIEM, U JKHBOTHBIX B KaXKIOW SKCIIEPUMEHTAJIBHOMN IpyIIe BO BPEMs BBe-

TIECHUS.

BAPUAHTHI OCYHNECTBJIEHUA N30OBPETEHUA

ABTOp HACTOAIIETO U300PETEHHs] OTKPBUT COeAUHEHHE (GOPMyIBl A TIOCIE JOITUX U [ITy-
ookux uccnenopanuii. CoennHeHne 00JIaaeT HEOKUAAHHON HMHTUOMPYIOMIEH aKTUBHOCTBIO B
ornomennu BTK, ocobenno myrtanta BTK C4818S, u ero MOXXKHO MPUMEHSITh IJIsI JICUEHUS
BTK-onocpenoBaHHOro paka, aiiepradecknx 3a00aeBaHui, ay TOMMMYHHBIX 3a00JIeBaHHA, BOC-
MAJUTENbHBIX 3a00MeBaHUN U T.J., a TaKkKe I JieueHus: B-KjIeTouHo# JuMQpOMBI U JIEHKO3a,
OCOOEHHO TAIMEHTOB C PAKOM C JIEKAPCTBEHHOW YCTOHYMBOCTBIO K CYIIECTBYIOIIUM JIeKap-
CTBEHHBIM cpencTBaM. Ha 3TOM OCHOBaHHMM aBTOPBI HACTOSIIETO N300PETEHMSI OCYIEeCTBIIIN Ha-

cTosiIee U300peTeHNE.

TEPMHWHBI

Hcnonb3yembie B HACTOSIIIEH 3asiBKe COKPAIICHHS] UMEIOT OOIIENPUHSATHIC 3HAYSHUS B
00J1acTH XUMHH U OMOJIOTHH.

Ecnu He yka3aHO MHOE, TEPMUH «AJKWI» CaM Mo ce0e MM KaK YacTh IPYroro 3aMecTH-
TEJsI OTHOCUTCS K JIMHEHHOMH (T.€. HEpa3BETBJICHHOW) WJIM PA3BETBJICHHON LENH, WIN LIUKINYe-
CKOU yTJIEBOINOPOMHON TpyIIie, WM UX KOMOWHAIIUU, KOTOpasi MOKET OBITh HACBIIIEHHOMW, TPO-
CTOM WJIM MOJUHEHACHILEHHON, MOYKET BKJIFOUATh JABYXBAJIEHTHBIE WJIN MOJUBAJICHTHBIE TPy b
C ONpeneseHHbIM KoMu4decTBOM aToMoB yriepoaa (T.e. C1-Cio 03Ha4aeT OT OJHOro 10 IeCATH
aToMoB yriepoaa). [IprMepbl HACHIIEHHBIX YITIEBOAOPOAHBIX Py BKJIFOUYAIOT, HO HE OrpaHU-
YUBAOTCS UMU, TaKUe TPYIIbL, KAK METUJI, STWJI, H-TIPOMII, U3OMPONII, H-OyTHI, TPeT-Oy T,
U300y THJI, BTOP-OyTHII, LUKJIOTEKCHII, ITUKJIOTEKCHJIMETHII, [UKJIOMPONMIMETHI U T. 1., TaKUe
KaK KaK H-TIEHTHJI, H-T€KCHJI, H-TeNTUJI, H-OKTWI. HeHaChIeHHbINH aaKuiI NPeAcTaBiseT coOoi
AJKWIbHYIO TPYNIy C ONHOW WJIM HECKOJBbKHMH JBOMHBIMHU WJIM TPOWHBIMH CBA3sIMH. [Ipumepsl
HEHACBILIEHHBIX aJIKWJIOB BKJIFOYAIOT, HO HE OTPAHUYUBAIOTCA UMHU, BUHWJI, 2-IIPONEHW, KPOTHII,
2-m3oneHteHwt, 2-(0ytaauen), 2.4-nearwneHmn, 3-(1,4-neHTUNCHIT), alleTHIeH, |-MPOMUHW,
3-mponuHU, 3-OyTUHWJI W yCOBEPIICHCTBOBAHHBIC TOMOJIOTH W HM30MEpPHL. YIIEBOIOPOIHAS
rpymnmna, onpeaenseMas Kak ajJKujI, Ha3bIBA€TCS TOMOAJKIIIOM. AJIKUJT BBIOOPOYHO 3aMelleH Ofl-

HUM MK HECKOJBKHMMHU aTOMaMH I'aJIOTCHA.
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TepMuH «pTOpaTKNUI» O3HAYAET AJKHIJIBHYIO TPYIITY, KaK OMpPEIENIEHO BBILIE, B KOTOPOM
OIIMH MJIM HECKOJIBKO aTOMOB BOZOPO/IA 3aMeIeHbl aTOMOM (TOpa.

TepMUH «aNKuieH», CAMOCTOSATENIBHO WJIM KaK 4acTh APYTod 3aMellarollel rpynnbl, OT-
HOCHUTCSI K ABYXBAJIEHTHOH Ipymnmne, NPOU3BOJHOM OT alKWIBHOHM IpyNIbl, HampuMmep, HO He
orpannuyusasice umu, -CHCH>CH,CH;-, -CH,CH=CHCH;-, -CH,C=CCH;-,
-CH,CH,CH(CH>CH>CH3)CH»-. Ankun (wiu ankuiuaeH) oObaHO uMmeeT oT 1 1o 24 atomMoB
yIiepona, ¥ B HACTOSIIEM M300PETeHUU MPEeNNOYTHUTENbHON siBisieTcs rpynmna ¢ 10 win MeHee
aromamu yriepoaa. « Husmui ankuny Win «HU3IMMWNA aJKuIeH» OTHOCUTCS K aJKWIy WJIM ajKu-
JeHy ¢ Oonee KOPOTKOH LeMblo, OOBIMHO UMEIOIUM BOCEMb MJIM MEHEE aTOMOB yIyiepona. AJKH-
JeH M30MpaTenbHO 3aMELIeH OJHUM MIIM HECKOJIBKIMU aTOMaMU raJioreHa.

TepMHUH «anKMHWI» OTHOCUTCS K YIIEPOMHOH LENH, COAEpsKalled MO MEHbIIEH Mepe
OIHY TPOHHYIO yIJIEPON-YIIEPOAHYIO CBSI3b, KOTOPAsi MOXKET OBITh JIMHEHHON WJIN Pa3BETBICH-
HOW, Win uxX komOuHanmto. [IpuMepsl aKUHUIA BKITFOUAIOT STUHWII, MPOTMHUI, 3-METHI- | -1eH-
TUHWI, 2-TeNTHHWJI U TOMY TIOHO0OHbIe. AJNIKHHUJIBHAS TPYIINa BHIOOPOYHO 3aMeIeHa OHUM HIIH
HECKOJIbKHUMH aTOMaMHU rajioreHa.

TepMUH «IMKIOATKUI» OTHOCHTCS K MOHOLIMKIIMYECKOMY MM OWUIIUKIMYECKOMY HACBI-
LIEHHOMY YIJIEPOAHOMY KOJbL, KaXA0€ U3 KOTOPBIX comaep:kur oT 3 A0 10 atromoB ymiepona.
«KoHaeHcupoBaHHbIE aHAJIOTH» LIUKJIOAJIKUIBHOMN IPYIIIbl OTHOCSITCS K €AMHCTBEHHOMY KOJIBLLY,
KOHJICHCUPOBAHHOMY C APUJIbHOM WM TeTepOapWIbHOM TPYMION, B KOTOPOM CBS3BIBAKOLIUN
CalT HAXOIUTCS B HEAPOMATUYECKON 4acTh. [IpuMepsl HUKIOAIKWIA U UX aHAJIOTOB BKJIIOYAKOT
LUKJIONPONIJI, UUKIOOYTHII, [HUKJIONEHTHII, IUKJIOTeKCHI, TeTparuapoHadTu, nexkarugpoHad-
TWJI, IUTUAPOMHIACHWI U T.1. L{UKI0aIKuI BBIOOPOYHO 3aMeEIeH OJHUM I HECKOJIbKHMHU aTO-
MaMH rajoreHa.

TepMHUH «aNKOKCH» OTHOCHUTCS K JIMHEHMHON WIHM Pa3BETBJIICHHON aJKOKCUTPYIINE, COAEP-
kaen psit aromos yrmiepoaa. Ci. aIKOKCH, HallpUMep, BKJIFOUAET METOKCH, STOKCH, IIPOIOKCH,
U30TPOIIOKCH U TOMY TOIOOHBIE.

Ecnu He yka3aHO MHOE, TEPMHH «T€TEPOAJIKIIDY CaM Mo cede Wiiu B KOMOWHALIMHU C ApY-
I'MM TEPMHHOM OTHOCHUTCS K CTAOWIBHON JMHEHHOW WM Pa3BETBICHHOW LEIH, WJIM LIUKJIOAN-
KWJIBHOH TPYIINE, M UX KOMOMHALIMY, COCTOSIIEH M0 MEHbIIEH Mepe U3 OJHOTO aroMa yTriiepo-
Jla ¥ 10 MEHbIIeW Mepe omHOro rerepoaroma, BeiOpannoro u3z O, N, P, Si, S, rne arom asora,
aroM (ocdopa uim aToM cepbl MOXKET OBITh CEJIEKTUBHO OKHCIIEH, a aTOM a30Ta MOXKET OBITh Ce-

JeKTUBHO kBarepHH30BaH. [erepoatombl O, N, P, S u Si MoryT ObITh pa3MerneHsl B JFOOOM TO-
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JIOXKEHUH B FeTepOAIKUIBHOM IPpyIINe UM B MOJOKEHNUH, B KOTOPOM ajIKUJIbHAsl IPyIIa CBsI3aHa
C OCTaJIbHOM 4acTbiO MOJIEKYJIbL. [IprMephl BKIIOUarOT, HO He orpanuunBaroTcs umu, -CHz-CHo-
0O-CHs, -CH2-CHz-NH-CH3, -CH2-CH2-N(CH3)-CH3, -CH2-S-CH2-CH3, -CH2-CHz, -S(O)-CHs,
-CH2-CHz-S(0):-CH3, -CH=CH-0O-CHj3, -Si(CHs)3, -CH2-CH=N-OCH3s, -CH=CH-N(CH3)-CHjs,
-O-CH3, -O-CH»-CHj3 u -CN. He Gonee nByX WU TpeX reTepoaroMOB MOTYT OBITh MOCIEAOBa-
tenbHbIMU. Hanpumep, -CHz-CHz-S-CHz-CHz- u -CHz-S-CHz-CH2-NH-CHz-. AnanorudseiM
00pa3oM, TEPMHH «TETEPOATKIIIEH» CaM I0 ceOe WM B KOMOMHALIMY C IPYTHIMU TEPMHUHAMHU OT-
HOCHUTCS K ABYXBAJIEHTHBIM I'PyINaM, MMOJy4YEHHbIM U3 FeTepOaNIKUIbHBIX IPYII, TAKUM Kak, HO
He orpannunBasich umH, -CH>-CH>-S-CH»-CH;- u -CH»-S-CH>-CH>-NH-CH;-. [lns rerepoan-
KWJICHOB T'€TE€POaTOMbI MOTYT HaXOIUTHCSI HA OHOM HMJIM OOOMX KOHIIAX LenH (Harpumep, ajku-
JICHOKCH, aJIKWJICHIUOKCH, aJIKMJICHAMUHO, aJKWICHANAMHUHO M ToMy nonoOHoe). Kpome Toro,
IUT alKWICHOBOH M TE€TEPOANIKUIICHOBOW IPYTIT HANPABJICHHUE HANMCAHUS MOJEKYJSIPHOH Qop-
MyJIbl CBSI3bIBAIOLIE TPYIIbI HE yKa3blBa€T OPUEHTALMIO CBsA3bIBaroLed rpynmnbsl. Hampumep,
dopmyna --C(O)OR'- oznauaet - C(O)OR'- u -R'OC(0O)-. Kak ynoMHHan0Ch BbILIE, UCTIONb3YE-
MbI€ B HACTOsLIEH 3asBKe TeTepOaIKUIbHbIE MPYIINbl BKIIOYAIOT T€ FPYIIbl, KOTOPbIE CBS3aHbI C
OCTaJIbHOH 4acThI0 MOJIEKYJIBI rerepoaroMamy, Takumu kak -C(O)R', -C(O)NR', -NR'R', -OR,
-SR' w/umn -SO2R'. Korma npuBoauTCsl CCbUIKA HA «T€TEPOANKHIDY, 38 KOTOPBIM CIIEAYeT KOH-
KpeTHbIN rerepoankui, Takod kak -NR'R") cienyer moHuMaTh, 4TO TEpMHUHBI IeTEPOANKUI U
-NR'R" He sBIsAIOTCA NOBTOPAIOIIUMUCS WM UCKIIOYUTENBbHBIMU. BMecTo 3TOro 1js sCHOCTH
LIUTUPYIOTCS] 3T KOHKPETHBIE reTepoalikuiibHble rpynmnel. ClienoBaTesbHO, TEPMUH «reTepoall-
KWJD» HE clieflyeT UHTEepIIPEeTUPOBaTh B ATON CTAaThe JUJIsl UCKIIIOYEHHs] KOHKPETHOIO reTepoajKu-
j1a, Takoro kak -NR'R".

TepMUH «LHKIIOANKOKCH» OTHOCUTCSl K LIMKJIOAJKOKCUTPYIIE, KAaK OIpPEIEIeHO BBILIE,
CBSI3aHHOM C aTOMOM KHCJIOPOAA, TAKOW KaK LUKJIOMPOMUIIOKCH.

TepMuH «(TOPANKOKCH» OTHOCUTCS K aJIKOKCUTPYIINE, KaK ONPENENICHO BhIIIE, B KOTOPOH
OIIMH MJIM HECKOJIBKO aTOMOB BOZOPO/IA 3aMEIIEHbI (PTOPOM.

TepMuH «apwn OTHOCHTCS K MOHOLMKJTHYECKOHN WITH OUIIMKIMYECKOW apUIIbHON TPyIIIe,
coepskallei ToNbko aroM yriepona. « KoHneHcHpoBaHHbIE aHAJOTH» apUIbHON IPYMIbI OTHO-
CATCS K apUIIBHOH IPyIIe, KOHACHCUPYIOLIEHCS ¢ OQHOKOIbLEBON LUKIOAIKWUIBHON WU OLHO-
KOJIBLIEBOH TeTePOLUKINYECKON IPyIION, B KOTOPOU TOYKA COCTMHEHHMsI PACIIOIOKEHA B apUJIb-

HOI 9acCTH. HpI/IMepr apujia 1 €ro aHaJoroB ¢ KOHACHCHUPOBAHHBIM KOJIBLIOM BKJIHOUAKOT (I)eHI/I.]'I,

13



Ha(TWI, MHOAHWI, WHACHWI, Terparunponadtun, 2,3-guruapodensodypaH, AUTHAPOOSH3OIH-
paH, 1,4-0eH30MMOKCHIT ¥ TOMY TIOTOOHBIE.

TepMuH «rerepoapui» OTHOCHTCS K MOHOLMKJINYECKOH MM OULIMKIMYECKOH apUIIbHOM
rpyIIre, copepskamiell mo MeHbleil Mepe onuH retepoarom, BeiOpanHbid U3 N, O u S. «Konnen-
CHPOBAHHbBIE AHAJIOTW» T€TEPOAPUIIBHOMN IPYINbI OTHOCATCS K IeTEPOApUIIbHON IpyNne, KOHIEH-
CHUPOBAHHOW C OIHOKOJIBLIEBON LIUKJIOAJKUIBHON IPYNIION WM OJHOKOJIBLEBON reTepOLUKINYe-
CKOM I'pyIIOH, y KOTOPBIX TOYKA COEAUHEHUs] HAXOMUTCs B apuibHON yactu. IIpumeps! rerepo-
APWIBHBIX IPYII BKJIFOYAIOT MUPPOIWIL, U3030JIWI, U30THA3OINI, MUPA30IWI, TUPUINI, OKCAa30-
JIVJI, OKCAAMA30JI, THA3OIWIL, UMUAA3ONINI, TPHA3OIUI, TETPA30NwI, GypaHusl, TPHA3HHUI, THO-
(beHm, TMPUMHUIUHIUL, THPUAAHHIII, THPA3HHII, OeH30KCca30mI, OEH30THA30IMIT, OEH3UMUA-
3oy, Oerzodypanmn, BEH30TUO®EHWII, ¢ypano (2,3-b) nupuanH, XUHOIMH, UHIOJ, H30-
XUHOJIVMH U JIP.

OrnpeneneHHble alKWIbHbIE, apUibHbIE U IeTepOapuiibHble I'PYMIbl SABJSIOTCS HeE3aMe-
IIIEHHBIMU WJIM 3aMEIeHHBIMH 10 MEHBIIEH Mepe OIHUM 3aMECTUTENIEM, BBIOPAHHBIM M3 IPyT-
TbI, COCTOSIIIENH U3 3aMECTUTEIIEH.

3aMecTuTeNnu BRIOPAHBI U3 IPYIIIbI, COCTOALIECH U3 aTOMa IaJIOTeHA, AJIKHJIbHON TPYIIIIBI C
1-6 aromamu yrepoaa, anKOKCUIPYIIbI ¢ 1-6 aTOMaMu yIiiepoaa, rajJoreHaJKUiIbHON Py bl ¢
1-6 aromamu yrnepoza, raJoreHajlKOKCUIPynmsl ¢ 1-6 aromamMu ymiepoaa, LHaHOTPYIIIbL, aJIKH-
HUJIBHOM Tpymnmsbl ¢ 2-6 aTOMaMH yIIepoaa, aJKaHOWJIBHOW Ipymmel ¢ 1-6 aromamu yriepona,
LUKJIOAJKUJIBHON IPyNIbl ¢ 3-7 aTOMaMU B KOJIbLIE, T€TEPOAPWIBHON IPyIIIbL, apUIBHON TPy bl
Apunankokcn, apuikapOoHWIa, aMuHokapOoHuiaa ¢ 7-10 atomamu yriepona, ajikeHwna ¢ 2-5
aTOMaMH YIJepoza, allKWiITHO ¢ 1-6 atoMaMu yriepona, aMuHOCYIb(QUHNIIA, aMUHOCYIIb(OHMIIA,
rugpokcuna, -SFs, rugpokcunankuna ¢ 1-4 aromamu yriepona, HUTPO, aMUHO, KapOOKcHia, ai-
KOKCHKapOOHUJIa ¢ 2-5 atoMamu yriepona, ajkoKCHaikwia ¢ 1-4 aromamu yrjiepona, ajiKui-
cyb(OHMIBHOH TpyMIEI ¢ 1-4 aToMamMu yriepona, alkaHOUJIAMUHOTPY MBI ¢ 1-4 aToMamMu yriie-
pona, ankaHOMJ (AJKHJI) aMUHOTPyHInbl ¢ 1-6 atomamu yriepona, ajJKaHOWJIAMHUHOAJIKHJIbHON
rpynmnsl ¢ 1-6 aromMaMu yrmiepofa Kak B aJKaHOWIBHOW, TAK U B AJKWJIBHON 4acTsX, aJKAHOWJI
(anKkuT) aMUHOANKWIIBHON TpymIiel ¢ 1-6 aroMamu yriieposa Kak B ajKaHOWJIBHOM, Tak U B -
KWJIbHOW 4YaCTsIX, aJIKaHOWJI (QJIKWIJT) aMUHOAJIKHJIBHOW TPyIIbl ¢ 1-6 aroMamMu yriiepona Kak B
AJIKAaHOWJIBHOMW, TaK M B AJKWJIbHOW YaCTSIX, aJKHICYJIb(OHUIAMUHOTPY bl ¢ 1-4 atomamu yr-
Jepona, MOHOAJTKMIAMUHOKAPOOHWIBHON TPYIIIBI WIIN THAIKHWIAMHUHOKAPOOHWIBHOHN TPYyTITbI C

1-6 atomaMu yriiepoaa, MOHOAJIKHIAMHUHOCYIb(OHMIBHONW TPYIIIBI TN JUATKHIAMHHOCYIB(O-
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HWJIBHOW TPyNIbI ¢ 1-6 aToMaMu yriieposia, MOHOAIKIIIAMHUHOCYIb()OHMIIBHON TPy TIIbl UIH AH-
AJNKMJIAMUHOCYJIb()OHIIIBHON rpynmbl ¢ 1-6 atoMaMu yriiepona, aMMHOAJIKUIBHON Tpymmsl ¢ 1-4
aTOMaMH yIJIEPOAA, MOHOAJIKUJIA WU AUAJIKWIAMHUHO € 1-6 atomMamu yrniepoaa, MOHOAJIKUIIA HITH
OUAIKWJIAMHUHO ¢ 1-6 aroMaMu yriaepoja B KaKIOH alKWIbHOW 4acTu, apuia ¢ 7-10 aromamu
ymiepona, rerepoapuia ¢ 1-4 aromamu yriepoaa B aJKWIbHOM YaCTH, FeTepoapuIaIKOKCUTPyII-
nel ¢ 1-4 aromamu yriiepona B aJKWIBHON YacTH W aKWICYIb(pOHAMUIHOM rpymmbl ¢ 1-4 aTto-
MaMH yIJIEpONa B AJIKOKCH 4aCTH.

Hcnonp3yemblil B HACTOALIEH 3asBKE TEPMUH «TETEPOLUKIMYECKUI, UIH «TE€TePOLUK-
JUYECKUID, HIIN «TeTePOLUKINYECKUHN aNKUDY, WIH KTeTePOLUKINYECKasi TPyNIay OTHOCUTCS K
HACBIIEHHON, YaCTHUYHO HACBIIIEHHOW WJIM HEHACBIIIEHHOW Tpymme (HO He apOMaTHYECKOW),
UMEOIIEeH OHO KOJIBIIO MJIM KOHIEHCHPOBAHHOE KOJIBLIO (BKJIFOUAS MOCTUKOBYIO KOJIBLIEBYIO CH-
CTEMy U CIUPO-KOJbIIEBYIO cucTeMy) ¢ 1-10 atomamu yrnepona u 1-4 rerepoaromamu, BeIOpaH-
HBIMH W3 a30Ta, Cepbl WIN KUCJIOpoaa B Konblie. OXHO UM HECKOJIBKO KOJIEL MOTYT OBbITh Hag-
TEHOBBIMH, APUJIBHBIMH WJIA FeTepOapUIbHBIMU, €CJIM TOYKAa COCAUHEHUs] IPOXOAUT 4Yepes3 Hea-
pomMarndeckoe KOoJbLo. B OnMHOM BapuaHTe OCYLIECTBJICHHS aTOMbI a30Ta W/UJH Cepbl TeTepo-
LUKJIMYECKO TPYIIIBI CEIEKTUBHO OKUCIIOTCS ¢ 00pa3oBaHeM N-OKCHIHBIX, CYJIb()MHUIBHBIX
U CyIb(QOHMIBHBIX (pparmMeHTOB. IIpuMepsl reTepOLUKIMIECKUX TPYIIT U UX aHAJIOTOB BKJIIOYA-
0T MUPPOIUINHIII, TUIEPUINHIII, TUIEPA3UHII, UMUIA30auanHu, 2,3-muruapodypas (2,3-b)
NUPUANS, OCH30KCA3WHIII, TETPArHIPOXUHOJIMHWI, TETPAruAPOU3OXHHOIMHWII, JUTHIPOUHIIO-
aui U T. 4. TepMuH Takxe BKIIOYAET HEApOMATHYECKUE, YACTUYHO HEHACBILIEHHbIE MOHOLIMKIIHU-
YeCKHe KOJbLA, Takue Kak 2- win 4-nmupunon win N-zamemennbie-( 1 H,3H)-mmpumunun-2,4-nu-
onbl (N-3aMelIeHHbIE YPALWIIbI), CBI3aHHbIE aTOMAMH a30Ta.

Hcnonp3yemblil B HACTOAIIEH 3asBKE TEPMHUH «3aMELIECHHBINA MeTEPOLUKINYECKUNY WU
«3aMEILECHHBI TeTePOLUKINYECKUN ANIKWID» WU «3aMeLIeHHas FeTepOLUKINYecKas: rpynmna»
OTHOCHTCSl K TeTePOLMKIMYECKOl rpymnre, 3aMerneHHon 1-5 (Hanpumep, 1-3) 3aMeCTHTEISIMH.
3amecTuTeN! OnpenieseHbl B ONMCAHUN 3aMeLeHHON LIUKIOAJIKUIbHONW TPy b

Ecnu He yka3aHO MHOE, TEPMHH «TaJIOTEHHPOBAHHBINY WIIM «TAJIOTEH» caM 10 cebe min
KaK 4acTb JPYTOro 3aMEeCTHUTENsI OTHOCUTCS K aroMaM (ropa, xiopa, Opoma wnu Homa. Kpome
TOrO, TEPMHUH «TaJOTeHAJKUD» OTHOCUTCS K MOHOTAJOreHAJKWy M MonurajgoreHankwiry. Ha-
npuMep, TepMuH «ramoreanpoBaHHbli (C1-C4) ankury BKIIIOYAET, HO HE OTPAaHUYNBACTCS MU,

Tpudropmernn, 2,2,2-tpudpTopatui, 4-xmopOyTui, 3-OpOMITpONTII U T.A.

15



«IIponexapcTBO» OTHOCHUTCS K BELIECTBY, IIPEBPALIEHHOMY B HCXOAHOE JIEKAPCTBEHHOE
CPEICTBO /11 Vivo. B HEKOTOPBIX Cly4asx 4acTO MPUMEHSIOT MPOJIEKapCTBa, MOTOMY YTO UX Jierye
BBOIUTbH, U€M HCXOIHBIE JIEKAPCTBEHHbIE cpencTra. Hanpumep, mponekapcTsa MOryT ObITh OHO-
JOCTYIIHBIMU MPHU NepOpabHOM BBEJIEHUH, B TO BpEMs KaK HCXOJHbIE JIEKAPCTBEHHbIE CPENCTBA
- HeT. B (papmaueBTHUECKON KOMIO3UINHU TMPOJIEKAPCTBO TAKIKE MOXKET UMEThb 0O0Jiee BBICOKYIO
pPacTBOPUMOCTb, Y€M HCXOIHOE JIEKAPCTBEHHOE CpencTBo. IIpumepamu mposexapcTs, HO He
OrpaHUYMBAsICh UMH, MOTYT OBITH JIFOOBIE coenuHEeHUsT GOpMyJIbI I, KOTOpble MPUMEHSIOT B Qop-
Me CJIOKHBIX 3(HpOB (MPOJNIEKAPCTB) AN CTUMYJLILUH TPaHCMEMOpPaHHOTO TpaHcnoprta. Bomo-
PacTBOPUMOCTD B KJIETOUHOH MEMOpaHe IJIOXO BIUSET HA MUTPALUIO, B, OyIydd B BOZOPACTBO-
puMoii popMe B MPENNOYTUTENbHON KIIETKE, CIOKHBIE 3(PUPbl METAOONU3UPYIOTCS M THAPOIIH-
3YIOTCSI 1O aKTUBHOTO BEINECTBA - KAPOOHOBOW KUCIOTHI. [Ipyrum nmpumMepoM IposieKapcTB MO-
KeT ObITb KOPOTKHUI nentua (TOJMaMUHOKUCIIOTA), CBA3AHHBIA ¢ KUCJIIOTHOM TPYIIIOH, IAe mem-

TUA MeTabONN3UPYETCS C BBICBOOOXKIEHUEM aKTUBHON YaCTH.

ONTHYECKHUE HU3O0OMEPHBI, TUACTEPEOMEPBI, TEOMETPUYECKHE
N30MEPBI I TAYTOMEPHBI

ITockonbKy COeMHEHUS COTTIACHO HACTOSIIEMY U300PETEHUIO COmepskaT ONUH Win Oojiee
LIEHTPOB aCUMMETPHUHU, UX MOXHO MPUMEHITh B BUJE PalleMaTOB U PALIEMHUYECKUX CMECEH, OT-
JeJIbHBIX SHAHTUOMEPOB, JUACTEPEOMEPHBIX CMECENH M OTHEJbHBIX nuactepeomepos. llpu ymno-
MUHAHUN COSIMHEHUIN COTJIACHO HACTOSIEMY M300PETEeHUI0 WIH CoenuHeHui Gopmynbl A cire-
IyeT MOHUMATh, YTO BKJIFOYSHBI BCE 3TH U3OMEPHBIE (POPMBIL.

Hexoropble U3 coequHeHNH, ONMUCAHHBIX B TAHHOH CTaThe, Comep Kar OJie(pHHOBBIE TBOII-
HbIE CBSI3U, BKJIIOUAs FTEOMETPUYECKHE U30MEPDI € U Z, €CJIM HE YKa3aHO UHOE.

Hexoropsie coenuHeHus GOpMyJIbI A MOTYT COAEPKATh OAHY WK 0Ojiee KOJNbLEBbIX CHU-
CTeM, TIO3TOMY MOTYT CyIeCTBOBATh LIUC- U TpaHC-M3oMephl. HacTosimee n3obpereHne oxBaThi-
BaeT BCE OTU LIUC- U TPAHC-U30MEPHI.

Hexoropble U3 ONHMCaHHBIX B HACTOALUEH 3asBKE COCIMHEHUN MOTYT HUMETb pas3Hble
YYaCTKH, CBSI3aHHBIE C aTOMaMU BOAOPOAA, KOTOPbIE HA3bIBAIOTCA TayTOMEpPaMu. TakuMH puMe-
pamMu MOTYT OBITh KETOHBI M UX €HOJNbHBIE (POPMBI, HA3bIBAEMbIE €HOJBHBIMU TayTOMEPAMH Ke-
TOHOB. OIMH TayTOMEpP U UX CMECh BKJIFOUEHBI B COeNUHEHNE (GOPMYITBI A.

Coenurenne GopMyJibl A MOJKHO OTAENTUTh OT JUACTEPEON3OMEPHBIX Map YHAHTHOMEPOB,

Hanpumep, PpaKkIUOHHON KPUCTAJUIN3ALUEH U3 MOAXOASIIET0 PACTBOPUTENS, TAKOTO KaK MeTa-
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HOJI WUTM 3TUJIALIETaT, UJIH UX cMech. [lomyueHHass TakuM 00Opa3oM mapa 3HaAHTHOMEPOB MOKET
OBITh pa3feleHa Ha WHANBHAYAJIbHBIE CTEPEOM30OMEPbI OOBIMHBIMH CHOCOOAMH, TAKUMH Kak
NPUMEHEHNE ONTHYECKU aKTUBHBIX AMUHOB IJIM KHCJIOT B KAY€CTBE PEAreHTOB Pa3feNeHUs WU
B KOJIOHKax AJis xupajabHoii BOXKX.

B kadecTBe anmprepHATHBBI, JHOOOH SHAHTHOMEP COeqUHEHUs oOmed GpopMyisl A MOXKeET
OBITH MONIyYeH CTepeoCTeln(PUIECKIM CHHTE30M C IMPUMEHEHHEM ONTHYECKH YHUCTOTO ChIPbs
WJIA PEAareHTOB N3BECTHOM KOH(PUTYpALIUH.

Kpowme toro, coenunenust popmyisl A MOTYT Tak)ke BKJIIOYATH PsIZi AHAJIOTOB, MEUEHHBIX
cTabunbHbIMH H30TONaMH. Harpumep, OnNUH WM HECKOJIBKO MPOTOHOB B COSNUHEHUN (HOPMYITBI
A MoryT OBITh 3aMEHEHBI aTOMaMH JIefTepusi, o0ecrieunBas TeM CaMbIM JI€HTEPHUPOBAHHbBIE aHa-

JIOTH C yIIyUIIeHHON (hapMaKOJIOTUIECKONH aKTHBHOCTBIO.

COJIb 1 ®OPMA J10O3UPOBAHMUSL

Ucnonp3yemblli B HaCTOALIEH 3asiBKE TEPMUH «(papMalleBTUUECKH TpPUEMIIEMAasi COJbY
OTHOCHTCSI K COJIM HETOKCHYHOM KHCIJIOTBHI WJIH INEJIOYHO3EMEJbHOIO MeTallla COeNUHEHHsT 00-
et popmyiibl . DTH comu MOTYT OBITH MOTYYEHBI iN Situ BO BPeMsl OKOHYATEIILHOTO pa3ieNieHuUs
U OYMCTKU COeAUHEHMI o01men Gopmyisl I, mim B3auMonelcTBUeM MOIXONSIINX OPTaHUIeCKUX
WIM HEOPTaHMYECKHUX KHCJOT WJIM OCHOBAHUH C OCHOBHBIMH HJIM KHUCJIOTHBIMH (PYHKLIMOHAJb-
HBIMHU TPYIIIaMH COOTBETCTBEHHO. Penpe3eHTaTUBHbIE COJIM BKIIIOYAKOT, HO HE OTPaHUYHBAOTCS
UMM, alleTaT, aumaT, aJIblUHAT, IUTPAT, acraprart, OeH3oat, beH3ojcynbdoHar, ducyibdar, OyTu-
pat, xamdopar, kambpopcyab(pOoHaT, TUNIOKO3AT, LHUKJIONEHTAaH MPOMHUOHAT, IOACLMIICYIb)aT,
STWICYNb(OHAT, TeNMTaHAT TIIOKO3bL, muiepodocdar, remucynbdar, renranar [ekcanoar, gyma-
pat, THAPOXJIOPUA, TUAPOOPOMAT, TUAPONUONAT, 2-THAPOKCUITAHCYIb(OHAT, JIAKTAT, Majear, Me-
TaHCYJTb(OHAT, HUKOTHHAT, 2-Ha(QTHICYIb(POHAT, OKCajaT, TUTHAPOKCHHA(TAIMHAT, MEKTHHAT,
TUOLMAHAT, 3-(QEHUIIIPONNOHAT, MUKPAT, HEONIEHTHJI, IPOMHIOHAT, CYKIHHAT, Cyab(ar, TapTpar,
THUOLIMAHAT, N-TOJYOJICYIb(QOHAT U yHIeKaHoaT. KpoMe Toro, a30THCTbIe OCHOBHBIE TPYTIIIBI MO-
ryT OBITh KBATEPHU30BAHBI AJIKIITAIOTEHUAAMH, TAKIMH KaK XJIOPUABI, OPOMHIIBI i HOTUABI Me-
TUJIBHOH, STHJIbHOW, IPONHMIBHON U Oy THIIBHOH TPyTIT;, TUANKHIICYIb(paTaMy, TAKUMH KaK TUMe-
TWJI, AUSTWIL, AUOYTHI U IUMEHTHIICYIb(AThI, raJOr€HUIaMH C JUTMHHOW LIETbI0, TAKIMH KakK Jie-
LW, JIAYPWI, MUPUCTOMJI U CTEAPHIIXJIOPHIABL, OpOMHUIbI U HOOHMIBL, apUIaJKHIraIOreHUIaMU
TaKUMU Kak OeH3un U peHmmdTIIOpoMua. Takum o0pa3oM MONyHarOT BOAOPACTBOPUMbBIC HIIU

MacCJOpaCTBOPUMBIE MIIM AMCHEPrupyeMble NponyKThl. IIpuMepbl KUCIOT, KOTOPbIE MOKHO MpPH-
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MEHSITh ISl MONy4YeHus (papMaleBTHUYeCKN MPUEMJIEMbIX KHUCJIOTHO-aAIUTUBHBIX COJIeH, BKIIIO-
YalOT HEOPraHWYECKHE KHUCJOTHI, TaKHe KaK XJOPUCTOBOAOPOAHASA KHUCJOTA, CEpHAs KUCJIOTa U
dochopHas KHCIOTa, U OpraHUYECKHe KUCJIOTHI, TAKHE KaK IIaBejieBasi KHCJIOTA, MAaJeUHOBAs
KHCJIOTA, METAHCYJIb()OHOBAST KHUCIIOTA, SIHTAPHAsI KUCJIOTa U JUMOHHAs kucyiora. Coimu mpuco-
€IMHEHUS LIEJIOYHBIX METAJIOB MOTYT OBITh IMOJYYEHBI in Situ BO BPEMsI OKOHYATEIbHOTO pasJie-
JICHUSI ¥ OUYUCTKHU COSAMHEHUH o0mel ¢popmynsl I, nim mytem B3auMOIEHCTBHSI 4aCTH KapOOHO-
BOH KUCJIOTHI ¢ TIOAXOMSIIIUMU OCHOBAHUSAMHU (TaKHUMH Kak (papMarieBTHYECKH MPUEMIIeMbIe TH]I-
POKCHIbI KATUOHOB METAJIJIOB, KapOOHAThI Wi OMKapOOHATHI), UM aMMHAKOM, HJIA OpraHu4e-
CKUMH TEPBUYHBIMH, BTOPUYHBIMU WJIM TPETUYHBIMH aMHUHAMU COOTBETCTBEHHO. DapmarieBTu-
YECKH MPUEMJIEMBIE COJIM BKJIFOUAIOT, HO HE OIPAHUYUBAIOTCA MU, KaTUOHBI LIEJIOYHBIX U LIe-
JIOUHO3EMEJIBHBIX METAJUIOB, TAKUE KaK COJIM HATPHS, JIUTHUS, Kadusl, KaJabLUsl, MarHus U aJtOMU-
HUsI, © HETOKCUYHbIE KaTUOHBI AMMOHUS, YETBEPTUYHOIO aMMOHHSI M aMHHA, BKJKOYAs, HO HE
OrPaHUYMBAsACh UMHU. AMMOHUH, TETPAMETUIAMMOHUMI, TETPA3ITUIAMMOHUHN, METHUJIAMUH, JUMeE-
TUIAMHUH, TPUMETUJIAMUH, TPUSTWIAMHUH, 3TUJIAMHUH U T. A. [pyrue TUNWYHbIE OpraHUYeCKUe
AMUHBI, HCIIOJIb3yeMbIe IIJIsi 00pa3oBaHUs COJIeH MPUCOCAUHEHHSI IIEeJIOYHBIX METAJUIOB, BKIIO-
YalT AU3TUIAMUH, STUWJIEHANAMUH, 3TAHOJAMUH, TUSTAHOJAMUWH, TUMIEPA3UH U T. 1.

CrnenyeTr NOHUMATh, YTO B KOHTEKCTE HACTOSIIIEH 3asIBKU CChUIKA HA COeMUHEHUsT (hOpMYy-
JIbI A Tak»Ke BKJTIOYaeT (papMalieBTHUECKH MPUEMIIEMBbIE COJTH.

IIpenapar st mepopasbHOTO BBEIECHUS TAKIKE MOMKET MPEACTABIATh COOON TBEPIOYIO Ke-
JIATUHOBYIO KATCyJy, B KOTOPOW aKTUBHBIN WHTPENHEHT CMEIIaH ¢ HHEPTHBIM TBEPIBbIM pa30aBu-
TeJieM, TaKUM Kak KapOOHAaT Kajblwsi, pocdar Kanblus UIH KAOJIHH, WA MSITKYIO JKEJIaTUHOBYIO
KarcyJjy, B KOTOPOH aKTUBHBIM MHIPEAUEHT CMELIAH C BOMHOM WJIM MACJISIHON CPeaoi, TAKON Kak
apaxuCcoBOE MACIIO, JKUAKUN napadvH WA OJIMBKOBOE MACJIO.

Bonnas cycneH3us COnepKUT akTUBHOE BELIECTBO, CMELIAHHOE C BCIIOMOTaTeJIbHbIM Be-
LIECTBOM, MOAXOMSALIUM AJIs1 TOJyYEHHUs] BOAHOMN CyCleH3uU. Takue HarnoJHUTENN NPeaCTaBISIOT
cO0OM CyCHEeHIUPYIOIINE areHThl, TaKue Kak KapOOKCHMETHIILIEIUTION03a HATPHsI, METHIILEILIIO-
J103a, TUAPOKCUITPONUIMETUIILICIITION03a, aJIbITUHAT HATPUS, MOJTUBUHWINUPPOIUAOH, TparakaH-
TOBasi KaMeAb U r'yMMHapaOuK, AUCTEPTUPYIOMUN U CMAYMBAIOIIUNA areHT MOXKET TPEACTaB-
JSITh CO0OM BCTpedaromuiicss B npupone Gochonumuy, Takol Kak JISUUTHH, WA MPOAYKT KOH-
NEeHCALUd OKCUJA AJKWUJIEHA C KUPHBIMU KHUCJIOTAMH, TAKOW KaK MOJMOKCUITUIIEHCTEApaT, WIN
MPOAYKT KOHJEHCAIIMU OKCHUIA STUJICHA ¢ JJIMHHOLETIOYEYHBIMU aTu(paTUIeCKUMU CITUPTAMHU,

TaKol Kak renTaaCKasTUICH OKCULETAHOJ, WU NMPOAYKT KOHACHCAIMU 3THJIICHOKCH A ¢ YaCTHUY-
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HBbBIM CJIOKHBIM 3(1)I/IpOM, MOJIYYCHHBbIM M3 }I(HpHOfI KHCJIOTBI U T€KCUTA, HAIPUMEP, MOHOOJICAT
HOHI/IOKCI/IBTI/IHGHCOP6I/IT3, WJIN TIPOAYKT KOHACHCALMKU STUJICHOKCHAA C YaCTUYHBIM CJIOXKHBIM
3(1)I/IpOM, MOJTYy4YCHHBIM H3 }I(HpHOfI KHCJIOTBI U aHTUAPHUAA TCKCHUTA, HAIIPUMED, NMOJIUSTUIICH OC-
FI/II[paTI/IpOBaHH]:Jﬁ MOHOOJIEAT COp6I/ITa. BOI[Ha;I CyCIICH3USA MOXKET TAKXKE COACPKATb OAWH WU
HECKOJIbKO KOHCCPBAHTOB, TAKHUX KaK 3THH-H-FHHpOKCH6eHSOaT 50)041 HpOHI/IJ'I-H-FI/II[pOKCI/I6eHSOaT,
OJUH UJIN HECKOJIBKO KpaCHTeJ'IefI, OOHH HUJIN HECKOJIBKO apOMaTHU3aTOPOB U OAUH UJIN HECKOJBKO
MOACIACTHUTENEH, TAKUX KaK caxapo3a, CaxaphH WK acrapTam.

Macnsabie CyCIICH3UHU MOTYT 6I:>ITI:> MOJYYCHBbI MYTEM CyCHNEHAWUPOBAHUA aKTUBHBIX HH-
I'PEIUEHTOB B PACTHTENbHBIX MAciax, TAaKMX KaK apaXxuCOBOE MAcjo, OJMBKOBOE MAcC]O, KyH-
KYTHOE MaAcCJIO UJIM KOKOCOBOC MACJIO, WX B MHUHEPAJIbHBIX MacCjlaX, TaKUX KakK }I(I/II[KI/Iﬁ napa-
¢uH. MacnsHble CyCIIEeH3UH MOTYT COIEPKaTh 3aryCTUTENH, TAKHE KaK ITYEJUHBIA BOCK, Mapa-
¢buH unn eranon. Moxer ObITh TOOABIIEH MOACIACTUTEND U areHT, KOPPEKTUPYIOLITUI BKYC, IS
MOJIYHCHU IEPOPATIBHOIO Mperiapara ¢ IPUATHBIM BKYyCOM. Ot KOMIIO3ULIMHU MOXKHO COXPAaHUTDH
nyTemM I[O6aBJ'IeHI/I$I AHTUOKCHUIOAHTOB, TAKHX KaK aCKOp6I/IHOBa$I KHCJIOTA.

I[I/ICHepFI/IpyeMbIe MOPOLIKH U I'paHyJIbl, MOAXOAAIIUEC OJid MOJyUYCHUA BOAHBIX CYyCIICH-
3UH myTeM N0OaBJIEHUs] BOIBI, COAEPIKAT aKTUBHbIE MHTPEIUEHTHI, CMELIAHHbIE C JUCTIEPTUDY-
HIUMHA WKW CMaYUBarOIUMH ar¢HTaMiy, CyCIICHAUPYHOIMUMHA ar¢cHTaM 1 OOHUM WJIN HECKOJIb-
KUMHU KOHCepBaHTamu. lloaxondiue Aucneprupyomme Wi CMaulBarOIINe areHThl U Cy CIIeHIH-
PYIOLIME areHThbl MOKa3aHbl B YIIOMSHYTBIX BbIIIE NpUMepax. Tak:ke MOTyT NPUCYTCTBOBAThb J0-
MOJIHUTECJIbHBIC BCTIOMOTAaTCJIbHBIC BEIICCTBA, TAKUC KAK MOACTACTUTCIIN, apOMAaTHU3aTOPBI U Kpa-
CUTEJIH.

dapmanieBTHYECKAasE KOMIIO3ULUS COMNIACHO HACTOALIEMY H300pPETEHHIO TaKKe MOXKET
NPEACTABIATh COOOHM AMYJbCHIO BOABI B Macie. MacnsHas ¢a3a MOXKET MPencTaBisATh COOOH
pPacCTUTENbHOE MACJIO, TAKOE KaK OJMBKOBOE MACJIO WJIM apaxHCOBOE MAcCoO, VI MHHEPAJIbHOE
MacJio, Takoe Kak >KUAKuHM mapaduH, Wian ux cMech. [logxoasimue 3MyJbratopbl MOTYT Mpe-
CTaBJIsITh COOOH BeTpeuaromuecs B npupone GocONUNUAbL, TAKHEe KaK COeBble OOOBI, JIEIUTHH
1 CJIOKHBIC 3(1)I/Ipbl HNJIN HEIIOJIHBIC CJIOXKHBIC 3(1)I/Ipbl, MOJIYYCHHBIC U3 KUPHBIX KHUCJIOT U aHTUA-
puUaOB T€KCUTOJIA, TAKUC KaK MOHOOJIEATBI COp6I/ITa, U IMPOAYKTBI KOHACHCAIIUHU HETIOJIHBIX CJIOXK-
HBIX 3(1)I/IpOB C OKCHUAOM 3THUJICHA, TAKUEC KaK MOJIMOKCUITUIICH ACTUAPATUPOBAHHBIC MOHOOJICATHI
copOurta. DMyJIbCUs TAKIKE MOKET COAEPIKaTh MOACIACTUTEH U KOPPEKTOPBL.

CI/IpOHbI " 3JIUKCUPBI MOTYT 6I:>ITI:> MPUTOTOBJICHBI C MOACIIACTUTCIAMHA, TAKUMH KaK TJIHU-

LIEpUH, MPONIIEHIJINKOIb, COPOUT WM caxapos3a. Takue mpernaparbl MOTYT TaKXKe COHepKaTh
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PEryJsTOphl, KOHCEPBAHTBI, APOMAaTU3aTOPhI U Kpacurenu. PapmManeBTuyeckasi KOMIO3ULIAA MO-
XKeT OBbITh B (JOPME CTEPUIIBHON BOIHOW MJIM MACJISTHOM CyClieH3uu sl nHbeKiui. CycrneHsus
MOXET OBITh MOJy4eHa MO W3BECTHOW TEXHOJIOTHU C NMPUMEHEHHEM MOAXOMSALIETO AUCIEPTHPY-
IOIIEro MM CMadMBaOIIEro areHTa 1 CyCIeHAUPYIOLIero areHTa, ynoMsiHy ThIX Bbiiie. CTepuiib-
HbIE TIpernapaTsl AT HHbEKUNUH MOTYT TaKke MPEACTaBISTh COOOH CTEpPUIIbHBIE PACTBOPHI MU
CYCHEH3MH AJIs1 UHBEKLUH, IPUTOTOBJICHHBIE C IPUMEHEHHEM HETOKCHYHBIX 3KCTParacTpOUHTe-
CTHHAJIbHO MPUEMJIEMBIX pa3OaBuTeNell Win pacTBopuTenei, Takux kak 1,3-Oyrannuon. [Ipuem-
JIEMBIMH HOCUTEJISIMU U PACTBOPUTENISIMU, KOTOPBIE MOXXHO IPUMEHSTB, SIBJIIIOTCS] BOJIA, PACTBOP
Punrepa u usoroHn4eckuil pacteop xjuopuaa Harpus. Kpome Toro, crepuibHbIe HEIETY4He Mac-
Ja OOBIMHO MPUMEHSIOT B KQUECTBE PACTBOPUTENEH MM CYCIIEH3UOHHBIX cpell. MOXKHO mpuMe-
HATh JI000€ MATKOE HEeJeTydee Macio, UCMOIb3yeMOe ISl 3TOH LeNH, BKJIIOYas CHHTETHYECKHE
MOHONIMLIEPUABI WK aurnuuepunsl. Kpome Toro, mpu npUroToBI€HUN UHBEKLMH MOXKHO MPH-
MEHSATb KUPHBIE KUCJIOTHI, TAKHAE KaK OJIEMHOBAsl KUCJIOTA.

CoenuHeHHs1 COIMIACHO HACTOSIILEMY H300PETEHHIO TaKXKE€ MOYKHO BBOAMTD JINOO uepes
HOC, OO0 MyTeM MHTAJSLUH, OOBIYHO B (JOPME CYyXOro MOpPOIIKA U3 HHIAIATOPA CyXOro MOpOLI-
Ka (OTZHEeNBHO, B BUJIE CMECH, HAIIPUMEp, CYXOH CMeCH, CoAep Kallei IaKTo3y, UM B BU/IE CMECH
YaCTULl KOMIIOHEHTOB, TaKOH Kak cMech ¢ (poCaTUANIXOIMHOM), UIH U3 KOHTEHHEepa MO AaB-
JICHUEM, HaCOCa, UHKEKTOpA, PACTIbUIUTENS a3po30iis (C MPUMEHEHHEM TOKa JUI CO3/IaHus He-
Oynaiizepa ¢ ONTUMU3UPOBAHHBIM CIipeeM |) WM pacHbUIMTENs a3pO30Jsl, C HCIIOIb30BAHUEM
win 0e3 UCMOJIBb30BaHMS MOAXOASINIUX TMPOMEJUICHTOB, Takux kak 1,1,1,2-terpadropstan wimu
1,1,1,2,3,3,3-rekcadropnpomnad. Jjiss HHTpaHA3aIbHOTO MPUMEHEHHS TOPOIIKH MOTYT BKJTFOUATh
OmoaAre3uBhl, TAKME KaK XUTO3aH I HUKJIONEKCTPHH.

KonTeitHeps! o AaBieHUEM, HACOCHI, HHXKEKTOPBI, HeOyali3ephl MJIM PACTBUTUTENH CO-
JeprKaT pacTBOPBI MM CyCIIEH3UH COEANHEHHNH COMIACHO HACTOsIEeMy H300peTeHmto. PacTBoph!
WUJIN CYCIIEH3UM COAEP:KaT, HAIPUMeEp, 3TaHOJ, THAPATUPOBAHHBIN 3TAHON WIHM MOAXONSIINE ajlb-
TEPHATUBHBIE Ar€HTHI IJIsl AMCIIEPTUPOBAHUS, CONOOMIN3ALMN WIN YBEJIUYCHHUS AKTHBHOCTH
BbICBOOOJKICHHSI B KAYECTBE areHTOB, BBITAJIKHBAIOIINX PACTBOPUTENb, U HEOOS3aTENbHBIX I10-
BEPXHOCTHO-aKTHBHBIX BEIIECTB, TAKUX KaK JETHAPATUPOBAHHBIN TPHOJIEAT COPOUTA, ONIEMHOBAS
KHMCJIOTa WIHM OJIMTOMEP MOJIOYHON KUCJIOTBI.

JlexapCTBEHHBIN NPONYKT MUKPOHU3UPYIOT A0 pasMepa, MOAXOASIIEro sl HHIaJsLHOH-
HOW TOCTaBKH (OOBIMHO MEHee 5 MHUKPOH), Nepel MpUMEHeHHeM B (hOpMe CyXOro MOpOIIKa WITH

npemnapara B popMe CyCIIEH3HH.
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3TO MOXET OBITh JOCTHUTHYTO C TIOMOIIBIO JIFOOOTO MOAXOASIIETO CIoco0a N3MENTBICHHUS,
TAKOTO KaK CIHPAIbHO-CTPYHHOE H3MENBbUEHHE, CTPYHHOE M3MENBICHNE B ICEBIOOKIKEHHOM
CJI0e, CBepXKpHUTHYECKass 00paboTKa TeKy4el cpensl ¢ 0Opa3oBaHHEM HAHOYACTHII, TOMOTEHU3a-
LIUs1 TTOJT BBICOKMM JaBJIEHUEM WJIH PACTIbUTUTEIIbHAS CYLIKA.

Kancynel (HampuMmep, MoONydeHHbIE W3 JKEJNATHHA WM THAPOKCHITPOITMIMETHIILEIITION0-
3bl) U1 UHTAJSITOPOB UM UHCYPPasaTOpoB, OnucTepsl U1 HAOOPBI MOTYT OBITH MPUTOTOBJICHBI B
BUZE MOPOIIKOB, CONEPIKAIIUX COSTUHEHUS] COMIACHO HACTOSIIEMY HM300PETEHHI0, TOIXOIIIINE
MOPOLIKY, TAKHE KaK JIAKTO3a WJIHM KpaxMall, I MOAH(HUKATOPBI IPONU3BOAUTEIBHOCTH, TaAKHE KaK
L-neiitmH, MaHHUT Uu creapar Maraus. Jlaktoza MoxkeT ObITh B O€3BOJHONM MM MOHOTHUAPAT-
HOU (popme, MpeanodTUTENIbHO TochenHel. [[pyrue momxonsique BCIIOMOTAaTeNbHBIE BEIIECTBA
BKJIFOUAIOT IEKCTPaH, [TFOKO3Y, MAJIBTO3Y, COPOUT, KCHIIUT, PPYKTO3Y, caxapo3y U TPErayosy.

IMomxonsmuii cocTaB pacTBOpa Uil NPUMEHEHHSI B PACIIBUINTENE C IPUMEHEHHUEM BJIeK-
TPOAMHAMHUYECKOTO crocoda s MOMYYEeHUS MENKOAUCIIEPCHOTO a’pOo30Jisi MOXKET CONEpKaTh
COEIMHEHHE COMTacHO HacTosmeMy n3obperenuto oT 10 r go 20 Mr Ha 3arpysKy, ¢ Ha9aJIbHBIM
o0beMoM, uaMmerstroumcst ot 11 go 1001. TunugHble mpenaparbl MOTYT CONEPKaTh COCAMHEHUS
(dbopmyInbl A, TPONHJIEHIIIUKONb, CTEPHIIBHYIO BOY, STAHOJ M XJIOPHI HaTpUs. AJIbTepHATUBHbBIE
PAaCTBOPUTEINH, KOTOPbIE MOXKHO NMPUMEHSTh IJIsl 3aMEHBbI TPOIHMJICHIVIMKOIS, BKIFOYAIOT TIIHIIE-
PYH U TIOJTUATHIICHIJTUKOb.

IMomxonsimue apoMaTu3aTopbl, TAKHE KaK MEHTOJ U JIEBOMEHTOJ, MJIH TTOICIACTHTEIIH,
TaKHe KaK CaxapuH WIN CaXapvH HaTPHsi, MOTYT ObITh TOOABJIEHBI K 3THM IpernaparaM COIJIACHO
HACTOSIILIEMY U300PETEHHIO [T MHTAJSIMOHHOTO/MHTPaHA3aJIbHOTO BBEIEHIS.

IIpemaparel 11 WHTAISIIUK / MHTPAHA3AJIBHOTO BBENEHUS MOTYT OBITh NMPUTOTOBIIEHBI
IUTE HEMEIUIEHHOTO NMPUMEHEHHS U / WIN YIYYIIEHHOTO BBICBOOOXKIEHHS, HAIPUMeEp, C IPUMe-
HerneM nonu (DL momnounoit mukonesoit kucnotel) (PGLA). CoctaBbl ¢ yIy4IIEHHBIM BBICBO-
OOXIeHHEeM BKIJIIOYAIOT 3aMEJICHHOE BBICBOOOXKICHHME,  JUIMTENbHOE BBICBOOOXKACHHE, M-
NyJIbCHOE BBICBOOOXKIEHHE, KOHTPOJINPYEMOE BBICBOOOKICHHUE, LIEJIEBOE BBICBOOOKICHUE H 3a-
POrPaMMHUPOBAHHOE BBICBOOOKICHUE.

B ciydae MHTramsaTOpoB CyXOro MOpOIIKa U a3po30Jiell eUHULYY 03Bl OMPEAEISIOT C 1MOo-
MOLIBIO KJTaNaHa, KOTOPBIA 00ecreunBaeT J03UpyeMoe KOINIeCTBO. ENUHUIBI COMTacHO HACTO-
AeMy U300peTeHHI0 OOBIYHO MpenHA3HAYESHBb! ISl TO3UPOBAHUS 03 WIIH «CIIPEEBY», CONEpIKa-

mux oT 0,001 mo 10 mr coenunaenust A. O01masi cyToyHast 1032 OOBIYHO HAXOOUTCS B JIMANA30HE
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ot 0,001 g0 10 Mr, U ee MOXKHO BBOAMTH B BHUIE Pa30BOM AO03bI WM, Halle, B BUJE YACTHUHOU
JO3bl B TEUEHHUE CYTOK.

Coenunenre GOpMyJIbI A TaKKe MOKHO MPUMEHSITH JIJISl PEKTAJIbHOTO BBENIEHUS JICKAPCTB
B (popme cynmo3uTopueB. ITH KOMIIO3ULIUU MOTYT OBITh IPUTOTOBJICHBI My TEM CMEIIMBAHUS Jie-
KapCTBEHHOIO CPENCTBAa C MOAXOASLIMM HEPA3APakarollUM BCIIOMOTaTebHBIM BELIECTBOM, KO-
TOpOE SIBJSETCS TBEPABIM MPU KOMHATHOMN TeMIepaType, HO SKUAKUM IPHU PEKTaJbHOU TeMIlepa-
Type U, CJIEOBATEIbHO, TAET B MPSIMOH KHUIIKE ¢ BHICBOOOIKIECHHEM JIEKAPCTBEHHOTO CPEICTBA.
DTH BelecTBa MPEACTABISIOT COOOI Macio KaKao U MOJIHA TUICHIITUKOIIb.

JIns MeCTHOro NMpUMEHEHHsI MPUMEHSIIOT KPEM, Mas3b, Tejlb, PACTBOP WM CyCIIEH3UIO, CO-
nepxkamue coenuHenue A. (Jlns wenelt HacTosmed 3asBKM MECTHOE MPUMEHEHHE BKJIFOYAET
JKUAKOCTD JJISI TIOJIOCKAHUS PTa U MOJIOCKAHUS TrOpiia).

Yposau 1103 ot npumepro 0,01 mr o npumepHo 140 MI/KT Macchl Teia B I€Hb MOAXOMSAT
IJIs1 JIEYEHUs! BBILIEYKA3aHHBIX COCTOSHMM, WK OT npuMepHO 0,5 Mr 10 mpuMepHO 7 T Ha Malu-
eHTa B neHb. Hampumep, BocnaneHne MOXHO 3 (PEKTUBHO JIEUUTH MyTEM NMPUMEHEHUs OT MpHU-
MepHO 0,01 1o 50 Mr coennHeHNs HA KUJIOTPaMM MAacChl T€NIa B I€Hb WM IyTEM NPUMEHEHHUsI OT
npuMepHo 0,5 Mr 10 3,5 r COeAUHEHUs] Ha MallMEHTa B IeHb, MPEANOUTUTENbHO OT 2,5 Mrao 1 r
COEIMHEHUS Ha YEJIOBEKA B JEHb.

Konu4yecTBo aKTHBHBIX HHIPEIUEHTOB, KOTOPbIE MOKHO OOBEIUHHUTH ¢ MaTepUajioM HO-
CUTEJIS JUTsl TIONyYeHHsI Pa30BOM JIEKApPCTBEHHOH (pOpMbI, OyIeT BapbUPOBATHCS B 3aBHCHMOCTH
OT TalWeHTa, KOTOPOro Jieyar, 1 KOHKPETHOro crnocoba BBeneHus. Hampumep, npenapaTsl s
MEePOPATBbHOTO BBEAEHHUs YEJOBEKY MOTYT comepskaTh OT 0,5 Mr A0 5 T aKkTUBHOIO areHTa, npu
5TOM AKTUBHBINA areéHT CMELIAH C MOAXOMALINM KOJUYECTBOM MaTrepHaia HOCUTENS, U MaTepuas
HOCUTEJISI MOKET BapbHPOBATHCS OT MpUMeEpPHO 5% 1o npumepHo 95% ot o01mero cocraBa KoM-
no3uii. CTaHIapTHBIE JIEKapCTBEHHBIE ()OPMbI OOBIMHO CONEp:KaT OT MPUMEPHO 1 Mr 1o mpu-
MepHO 500 MI aKTUBHBIX HHTPEIUEHTOB, 00bdHO 25 mr, S0 mr, 100 mr, 200 mr, 300 mr, 400 wr,
500 mr, 600 mr; 800 mr unu 1000 mr

OnHako cienyeT MOHUMATh, YTO KOHKPETHBIA YPOBEHb JO3BI JJIsl JIFOOOTO KOHKPETHOTO
MaIUeHTa 3aBUCHUT OT psifa (aKTOPOB, BKJIIOUAST BO3PACT, MAacCy Teja, oOlee COCTOSHUE 310pPO-
Bbsl, TIOJI, PEXKUM TUTAHUS, BpeMsI BBEICHHUSI, CIOCOO BBEICHUS, CKOPOCTh BBIBEICHUs, KOMOUHA-
IIUIO JIEKAPCTBEHHBIX CPEACTB U CTETICHb TSIKECTH KOHKPETHOTO 3a00JIeBaHMsI, TIONJIEKAIIETO Jie-

YCHHIO.
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INPUMEHEHUE

CoenuHeHne COMIACHO HACTOSALIEMY HM300PETEHHIO MOYKHO MPHUMEHSTH JJIs JICUCHUS 3a-
OoneBaHmii, CBsI3aHHBIX ¢ aHOMabHON akTHBHOCTHIO BTK 1 myTanTroB BTK (Takux xax C481S).

Hacrosiiee n3o0pereHne Takyke OTHOCHTCS K CIOCOOy JieueHus 3a00eBaHNs MAllHeHTa
NyTeM BBEIEHHs MALUCHTY TepaneBTHIeCKH 3(P(PEKTUBHOIO KONNYECTBA COSNMHEHHS (HOPMYIIBI
A.

Bonee KOHKPETHO, COEMMHEHNE COMIACHO HACTOSIIEMY M300pPETEHUI0 MOYKHO IPUMEHSATH
IUTSA JIeueHus! 3a00J1eBaHUI C aHOMAJIbHBIM POCTOM KJIETOK W/WJIM HapyIIEHUEM aronTo3a, TaKuX
KaK ME30THOJIOMA, PaK MOYEBOIO My3bIps, PaK MOAXKENYAOUHOHN Kese3bl, pak KOXH, PaK roJOBbI
WIM IlIeH, KOJKHAs WM BHYTPUIVIaA3HAs MeJaHOMA, PaK SUYHUKOB, PAK MOJOYHOHN JKene3bl, paK
MAaTKH, paK SHAOMETPUH (aionueBoi TpyOsl, paKk MIEHKH MAaTKH, PaK BJIAarajviia, pakK BYJIbBBI,
paK KOCTeM, pak MIEHKH MAaTKH, paK TOJCTON KHUIIKH, paK MPsSMOH KHIIKH, paK aHaJbHOH obia-
CTH, PaK JKENyAKa, PaK JKeJyAOYHO-KUIIEYHOTO TpakTa (CKey[Ka, TOJICTOM KHUIIKK M JBEHaIIa-
TUTIEPCTHON KHIIKH), XPOHHUECKUN TUM(OLUTAPHBIN JEHKO3, paK MUIIEBOAA, PaK TOHKON KHII-
KM, paK SHAOKPUHHOM CHUCTEMBI, PaK IIMTOBUAHON XeJje3bl, PaK MapaluTOBUIHON JKeJie3bl, ajie-
HOKapLIMHOMA, paK HaJMOYEeYHUKOB, PaK MATKUX TKaHEH, paK ypeTphl, pak MOJOBOIO 4ieHa, paK
SIMYEK, TeraToLeJUTIIoNIIpHas KapUuHOMa (pak IMeueHH U JKEIYHBIX MPOTOKOB), MEPBUYHAS WIIH
BTOpPUYHAsl OMYXOJb LEHTPAJbHON HEPBHOM CUCTEMbI, MepBUYHAs WJIM BTOPUYHAs OMyXOJb IO-
JIOBHOIO MO3ra, capkoma XOIKKHHA, XPOHUYECKUIM WJIH OCTPBIM JIEMKO3, XPOHUYECKUH MUEIIO-
UAHBIN Jietiko3, muMdobnacTHast muMmdoma, TumbpoOIacTHBIN Jeiko3, Gommukynspras uMdoma
T-knerouHoro unu B-KIETOUHOrO MPOUCXOXKACHMSI, MEIaHOMa, MHOXECTBEHHasl MUEJIOMa, paK
MOJIOCTH PTa, PaK AUYHUKOB, HEMEJIKOKJIETOUHBII pak JIETKOro, paK MpOCTaThl, MEJIKOKJIETOUHbIN
pax JIerkoro, paxk Mo4ek U MOYETOUHMKA, [TOUEUHO-KJIETOYHBIN pakK, pak MOYeqHON JIOXaHKH, OIy-
XOJIb LIEHTPAJIbHONH HEPBHOH CHCTEMBI, NMEepBUYHAs JTUM(POMa LEHTPATbHON HEPBHOW CHUCTEMBI,
HEXOJUKKHUHCKAst TUM(poMa, OIMyxojb MO3BOHOYHHKA, TIIMOMA CTBOJIA TOJIOBHOTO MO3ra, aJIecHOMA
runodusa, aapeHOKOPTHKAIBHBIA pak, KapLUUHOMA JKEIYHOTO Iy3bIpsl, KAPIMHOMA CEJIe3E€HKH,
XOJIaHTHOKapLIMHOMA, (pudpocapkoma, HelpoOracToMa, PeTUHOONA3UTOMA UJTH UX KOMOWHAILIHSI.
B npyrom BapuaHTe OCYIIECTBIEHHs HACTOSAIIEE H300PETEHUE TAKKE BKIFOUAET CIIOCO0 JICUSHHSI
paka, TAaKOro Kak Me30THOJIOMa, paKk MOYEBOIO IMy3bIpsi, PaK MOMXKETYAOUHOH JKeJe3bl, paKk KOXH,
paK roJIOBbI WJIM L€, MEJaHOMa KOXKU WJIM BHYTPUIVIA3HAs MEJNaHOMa, PaK MOJIOYHOH >Kele3bl,
pax MaTkH, pak QanaonueBol TPyObl, pak SHIAOMETPHS, paK LMIEHKH MAaTKH, PaK BJArajwiia Wi

BYJIbBBI, paK KOCTEH, paK SMYHUKOB, PAK IIEHKU MATKH, PAK TOJICTOM KUIIKH, PAK MPSIMOM KHIL-
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KM, PaK aHAJIbHOHN OONACTH, paK >KEeNylKa, paK >KeJyIOYHO-KUIIEYHOTO TpakTa (KeIyaKa, TON-
CTOH KHUIUKH U JBEHAILIATUIIEPCTHONW KUIIKH), XPOHUUECKHH JTUM(OIMTAPHBIN JIEHKO3, paK MH-
LIEBOJA, PaK TOHKOM KHILIKH, PaK SHAOKPUHHON CHUCTEMBI, paKk LIUTOBUAHON JKEJIEe3bl, PaK Mapa-
LIUTOBUIHOM >KEJE3bl, pPaK HAATIOYEUHUKOB, CAPKOMA MTKUX TKaHEH, paKk ypeTpsl, pak MOJIOBOrO
YJIeHA, PaK SIMYEK, TenaTroleluUTIoJIsIpHas KapuuHoMa (pak MEeYeHH M SKeTYHBIX MPOTOKOB), Iep-
BUYHAs WIM BTOPUYHAs ONyXOJb LEHTPAJIbHOW HEPBHON CHUCTEMBI, NMEPBUYHAS WJIM BTOPUYHAs
OIyXOJIb TOJIOBHOTO MO3ra, 00Jie3Hb XOIKKHHA, XPOHUYECKHH MM OCTPBIN JIEHKO3, XpOHUYE-
CKUH MHEJIOWAHBINA JIelko3, muMonurapHas uMdoma, TumMpoOnacTHbIN IeHKo3, GomIuKysp-
Hast TuMpoma, TUMGPOHUTHBIE 3JI0KaUeCTBEHHbIE HOBOOOpa3oBaHMs T-KJIETOYHOTO Ml B-kierou-
HOIO IIPOUCXOXKICHMS], MEJIAHOMA, MHOXKECTBEHHAsI MUEJIOMA, PaK MOJOCTH PTa, PaK sSIMYHHUKOB,
HEMEJIKOKJIETOUHBIM PaK JIETKOTO, pak MPOCTATHI, MEJIKOKJIETOYHBIM PAK JIETKOrO, pak MO4YeK U
MOUYETOYHHKA, MOYEUHO-KJIETOYHBIM paK, PaK MOYEYHOW JIOXAHKH, B LICHTPAJIBHON HEPBHOH CH-
cTeMe, IepBUYHas JTUM(pOMa [EHTPAIbHONH HEPBHOW CHCTEMBI, HEXOIUKKHUHCKAs JUM(pOMa, OITy-
XOJIb ITO3BOHOYHUKA, IIIMOMa CTBOJIA TOJIOBHOTO MO3ra, afeHoMa runodusa, aapeHOKOPTHKAIb-
Hasl KapLUUHOMA, KapLUHOMA >KEIYHOIO My3bIpsi, KAPLUHMHOMA CEJE3€HKHU, XOJAHTHOKapLUHOMA,
¢dubpocapkoma, HeiipobracToma, peTHHOONA3UTOMA WM KOMOWHALIMS OJHOTO MJI HECKOJBKUX
BUJIOB paka, UX KOMOWHAIINH, CTIOCOO TaK:Ke BKIIIOYAET BBEICHHE TEPANeBTUYeCKU d((EeKTUBHO-
r0 KOJIMYECTBa CoenHEHNs (OpMyIIbI A.

Coenunenne GpopMysbl A Takke MOKHO MPUMEHSITh JUIA JICUSHHsT ay TOMMMYHHBIX 3200-
JIeBaHUH M BOCIIAJIMTENBHBIX 3a00JI€BAaHUH, TAKUX KAaK BOCHAJUTEIBHOE 3a00I€BaHNE KULIEUHH-
Ka, apTPUT, BOIYAHKA, PEBMATOUIHBINA apPTPUT, NCOPUATUYECKUN apTPUT, OCTEOAPTPUT U FOBE-
HWIbHBIA apTpuT, Oone3Hp Ctuna, nuaber, MUaCTeHHs TPABHC, THPEOUANT XalTUMOTO, THPEOH-
nut Punens, Oonesnp I'peiieca, cunapom lllerpena, paccessHHbIN ckiepo3, cuHapoM [roiieHa-
Bappe, ocTpblii TUCCEMMHUPOBAHHBIN SHIE(PATIOMUENTUT U ApPyrue, Oone3Hb AATUCOHA, OICO-
KJIOHYC-MHOKJIOHYC CHHAPOM, aHKWJIO3UPYIOUIUH CIIOHIWINT, CHHAPOM aHTH(OCHONUTHIHBIX
AHTHUTEJN, aljIaCTUYeCKas aHeMHs, ayTOMMMYHHBIA remaTut, 3a00ieBaHMsl OPTaHOB OpIOLTHON
NOJIOCTH, CUHApPOM lymmacdyepa, mauomarndyeckas: TPOMOOLMTONEHUYECKasl MypIypa, HEBPUT
3pUTENILHOTO HEPBA, CKIEPOACPMISL, IEpBUYHBIN OmnnapHeiid nuppo3, Curapom Pefirepa, apre-
punt Takascy, BUCOYHBIA apTEPUUT, TEIJIOBAsl Ay TOMMMYHHAsi T€MOJIMTHYECKAsl aHEMUsl, TPaHy-
nemato3 Berenepa, ncopuas, BellaieHue BOJIOC, Ooe3Hb bexuera, XpoHUUeckast yCTanoCTh, Be-
reTaTUBHOE HEPBHOE PACCTPOMCTBO, 3HAOMETPHUO3, MHTEPCTULHUAJBHBIN LIUCTUT, HEHPOMUOTO-

HUS, CKieponepMusi, 00b B 00JIacTH BYJIBBBI, TPAHCIUIAHTALMS, TIEPETUBAHIE KPOBH, aJUIeprH-
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yeckas peaklysl, TUIep4UyBCTBUTENbHOCTb, I'MIIEPUyBCTBUTENbHOCTh | Tuma, ajneprudeckuii
KOHBIOHKTHBHT, aJUIEPTUYECKHIA PUHHT, aTOMMUYECKUH TEPMATUT, aCTMa, allleHIUINT, Onedapwr,
OpOHXHUONHT, OPOHXHUT, OYPCHUT, LEPBULIHT, XOJAHTHT, XOJEIHCTUT KOJHT, KOJUT, LUCTHUT, BOCHA-
JICHUE CJIe3HOH JKeNe3bl, NEPMATHT, AEPMATOMHO3HT, SHIE(DATHUT, SHIOKAPANT, SHIOMETPHT, IH-
TEPUT, SHTEPOKOJHUT, SMUKOHAMIUT, SIUANIUMHT, pacuuut, GuOPO3HbIH TUCTUT, TaCTPHT, ra-
CTPOIHTEPUT, I'eNaTUT, THOWHBIN r'UAPaAEHUT, JAPUHTUT, MACTUT, MEHUHTUT, MUEJIUT, MUOKAP/IUT,
MUO3HT, HEPPUT, OBAPHUT, OPXUT, OCTUT, OTHUT, IMAHKPEATHUT, SMUACMUICCKUI MAPOTHT, MEpUKap-
IUT, IEPUTOHUT, (PAPUHTHT, TIIEBPUT, PeOUT, MHEBMOHUS,, IPOKTHT, POCTATHUT, THEIOHEDPHT,
PUHUT, CANbIIMHIUT, CHHYCUT, CTOMaTHUT, CHHOBUT, TEHAUHUT, TOH3WUINT, YBEUT, BATHHUT, BACKy-
JIUT WU BYJIbBUT.

B HEKOTOpBIX BapHaHTaxX OCYINECTBIICHUS, €CJIU MAllMEHT CTPAAaeT PAKOM, CIIOCO0 TaKxkKe
BKJIFOUAET BBEICHHUE CyOBEKTY MPOTHBOPAKOBBIX ar€HTOB B JAOIOJHEHHE K COSTUHEHUIO (POopMy-
761 A. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS MPOTHBOPAKOBBIE ar€HTHI SIBIISIOTCSI HHTHOUTO-
paMH CHUTHAJIBHOIO MNyTH MUTOTCH-aKTUBUPYEMOU MNPOTEMHKHMHA3bl, TakuMu kak UO0126,
PD98059, PD184352, PD0325901, ARRY-142886, SB239063, SP600125, BAY 43-9006, BopT-
MaHHHUH U LY294002.

Hacrosiimee m3o0peTeHne Takke OTHOCUTCS K (DapMaleBTHYECKOH KOMITO3ULIUH, BKJIFO-
qaroIed Mo MeHbIlneil Mepe coennHeHne GopMyIIbl A WM IO MEHBIIEH Mepe OJHO COeNUHEHHE
dbopmMynbl A U OIWH WM HECKOJNBKO (PpapMalleBTHUECKH MPHUEMIIEMBIX BCIIOMOTATEIbHBIX BE-
IIECTB.

Bonee koHKpeTHO, (apMaleBTHYECKHE KOMIIO3MLUU COIJIACHO HACTOSIIEMY H300peTe-
HUIO TPEACTABISIOT COOOH KOMIO3HULIMY, MPUTOAHBIE sl IEPOPAIbHOTO, TAPEHTEPAbHOTO, Ha-
3aJIbHOTO, YPECKOKHOIO MJIM TPAHCAEPMAJIbHOIO, PEKTaJbHOIO, TPAHCIMHIBAJIBLHOIO, IJ1a3HOTO
WM PECIIUPATOPHOTO BBENEHUS, OCOOCHHO TAaOJIETKH WM MACTUJIKH, CyOIMHTBAJIbHBIC TAOJIETKH,
cale, MakeThl, JKEJIaTUHOBbIE KAIICYJIbl, [JIOCCEThI, MACTUJIKH, CYNIO3UTOPUH, KPEM, Ma3b, Ielib
IUTs1 KOJKH, TUThEBbIE WIIH HHBEKLUOHHbIE aMITYJIbI.

Jlo3upoBKa MOXET BapbUPOBATHCS B 3aBUCUMOCTH OT I0JIa MALMEHTa, BO3pacTa U Macchl
TeNa, MyTH BBEICHHS, XapakTepa MOKa3aHUN WU JIFOOOro COmyTCTByroLIero jeuenus. s on-
HOro win Ooree MpUMEHEHUH Auana3oH No3upoBKHU cocTasisieT oT 0,01 mr go 1 r xaxneie 24
qaca.

Kpome Toro, HacTosiiee n300peTeHHe TakKe OTHOCHUTCS K KoMOWHanmu (popmyisl A u

OJHOT'O WIH Oouee MPOTHUBOPAKOBBIX AIr€HTOB, BbI6paHHbIX N3 DUTOTOKCHYCCKUX ar¢HTOB, MUTO-
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TOKCHHOB, aHTUMETaOOIUTOB, HHTHOUTOPOB MPOTEACOM U MHTHOUTOPOB KWHA3, M K TPUMEHEHHIO
TaKOW KOMOMHALIMH JJIs1 IOy YEHHUS JIEKAPCTBEHHBIX CPEICTB IS JICUCHHUS paka.

CoenuHeHne COMIACHO HACTOALIEMY M300PETEHHIO TaKKe MOXKHO NMPHMEHSTh B COYETa-
HUH C JIy4€BOH Tepanueu s JIeUEHUs paka.

Osxupaercs, 4to coenuHeHHUs (HOPMYIIBI (2) TaK)Ke MOKHO IIPUMEHATh B Kau€CTBE XUMHO-
TEPareBTHYECKNX areHTOB B KOMOWHAIIMY € TEPAIeBTUYECKIUMH areéHTaMH, IPH 3TOM TepareBTH-
YECKHE areHThl BKIFOYAIOT, HO HE OTPAHUYHMBAIOTCS WUMH, HHTHOUTOPBI aHTMOTEHE3a, aHTUIPO-
nudepaTuBHbIC areHThl, IPyTrUe MHIMOUTOPBI KMHA3, APYTHEe MHTHOUTOPBI PELENITOPHON THPO-
3UHKHHA3bI, HTHTHOUTOPBI KMHA3BI aurora, MHrHOUTOPBI polo-mogoOHON KHWHA3bl, HHIHOUTOPHI
ber-abl kuHa3bl, uHrHOUTOPHI (hakTopa pocta, mHruOUTOpHl L1OI'-2, HEecTeponIHBIE MPOTHUBO-
BocniasurenbHble npernaparel (HIIBIT), aHTHMHTOTHUECKHE areHThl, AJKHJIUPYIOIIHE AreHTHI,
aHTUMETaOONNThl, HHTEPKATUPOBAHHbIE AHTHOMOTHUKH, MJIATHHOCOMAEPIKAINE PEareHThl, HHIH-
OuTopsl Qakropa pocTa, HOHH3UPYIOLIEe U3yUeHHE, HHIMOUTOPbI KJIETOYHOTO LUKIA, pepMeH-
TbI, UHTHOUTOPBI TOMOM30MEPA3bI, PETYISTOP OHONOTMYECKUX PEAKIHN, NMMYHOMOAYJISTOPSI,
UMMYHHbBIE areHThI, aHTUTEJA, TOPMOHAJIBHYIO Tepanuto, ButamMuH A / deltoid anxamonsmel, UH-
ruouTopsl nporeacoM, uHrnouroper HSP-90, naru6uropsr ructonaeanermnassl (HDAC), ana-
JIOTH MypHUHA, aHaioru nupumuanHa, uaruonropsl MEK, naru6uroper CDK, uHruburopsr pe-
nenropa ERBB2, uaru6uroper mTOR, uarnburoper BCL, uarndutopsr MCL n ux xomOuna-
iy, anturena PD1, anturena PDL1, aaturena CTLA4, uaruburtopsr IDO, uaruduropsr TDO,
AHTaroHUCTHI A2a, MHTHOUTOPBI APTUHA3bI U IPYTHE MPOTUBOOITYXOJIEBbIE AT€HTHI.

WHruOuTOpsl aHrMOTeHEe3a BKIIFOYAKOT, HO HE OTPaHN4MBAOTCS UMH, HHrHONTOphl EGFR,
unrnouropel PDGFR, narnduroper VEGFR, uarndurtopsr TTE2, uaru6uropsr IGF 1R, uarntu-
TOPbI MAaTPUKCHOHN MeTasutonporenHasbl-2 (MMP-2), HHrHOUTOPBI MAaTPUKCHOH METaJUIONpPOTE-
uHa3bl-9 (MMP-9), aHanoru peakTUBHOTO Oejka TpOMOOIIUTOB, TaKue Kak TPOoMOOCTOHUH-1 1
N-Ac-Sar-Gly-Val-D-allolle-Thr-Nva-Ile-Arg-Pro- NHCH>CH3 nnu ux comu, u aHanoru N-Ac-
Sar-Gly-Val-D-allolle-Thr-Nva-Ile-Arg-PrO-NHCH,CH3, Takue xax N-Ac-GlyVal-D-Alle-Ser-
Gln-Ile-Arg-ProNHCH>CH3 wnm ux conm.

ITpumepr! narudburopos EGFR BkII09at0T, HO HE OrpaHMYNBAIOTCS UMH, upecca (redu-
TuHUO), Tapuena (3paoturnd nim OSI-774), nukornnud, netykcumad (nerykeumad), EMD-7200,
ABX-EGF, HR3, anrureno IgA, TP-38 (IVAX), cmuteiii Oemok EGFR, Bakuumny EGF,

AZD9291, CO1686, ummyHosmmnocomy nipotuB EGFr u Tukep6 (panarunud).
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ITpumeprr uarndburopos PDGFR Brirowarot, HO He orparnumnBarotcs umu, CP-673, 451 u
CP-868596.

ITpumepr! narndbutopos VEGFR BkIFOUaroT, HO HE OrpaHUYUBAIOTCA UMH, aBacTUH (Oe-
Baizyma0d), cyantunud (SUI1248), nekcasap (copadennd, BAY43-9006), CP-547632, anuTu-
HuoO (AG13736), anatuand, kabotunud, upecca (Banneranud, ZD 6474), AEE788, AZD-2171,
nosyuky VEGF, Barananu6 (PTK-787, ZK-222584), makyren, M862, nazonannd (GW786034),
BC-00016, ABT-869 u anrno3um.

IIpumepnbl aHanoroB TPOMOOCIIOHIMHA BKJIIOYAIOT, HO HE OrPAaHUYMBAIOTCA HMH,
ABT-510.

ITpumepr! narnouropos BCL BKIIIOYAIOT, HO HE OTPAaHUYMBAIOTCS MU, O0ATOKJIAKC U Ha-
BuTOKJIaKC, ABT199.

IIpumeprl MHrHOMTOPOB KWHA3bl aurora BKJIKOYAIOT, HO HE OrPAaHUYHBAIOTCS UM,
VX-680, AZD-1152 u MLN-8054. ITpumepsl uHruOUTOPOB polo-momoOHBIX KMHA3 BKIIOYAIOT,
HO HE OrpaHuuuBaroTcsa umu, BI-2536.

ITpumeprr narnOuropoB kuHazel BCR-ABL BKJIIOWAarOT, HO HE OrpaHUYMBAOTCS MM,
MBeK (MMaTUHUO), MOHATUHUO, HUIIOTUHUO U naszaTnHuO (BMS354825).

IIpuMepr! peareHTOB, COAEpPKAIUX IUIATHHY, BKJIIOYAIOT, HO HE OrPAaHMYUBAIOTCS MM,
[UCTUTATHH, KapOOIIaTHH, 3TJIATHH, JIOOAIJIATUH, HEATUIATHH, 3JIOKCATHH (OKCAJTUTIIIATHH) WU
canmaruH (salplatin).

ITpumeprr naruéuropos mTOR Bkirouarot, HO He orpanuumBatotcst umu, CCI-779, pa-
MaMHLIHH, TEMCHpOIUMyc, 3Beponumyc, RADO01, INK-128 u punadoponumyc.

ITpumeprr naruOuropoB HSP-90 BKIIFOYAIOT, HO HE OTPAHUYMBAIOTCS MMH, TeJIlaHaAMH-
uuH, pagunukon, 17-AAG, KOS-953, 17-DMAG, CNF-101, CNF-1010, 17-AAG-nab,
NCS-683664, muxorpad, CNF-2024, PU3, PU24FC1, VER49009, IPI-504, SNX-2112 u
STA-9090.

ITpumepr! narnOMTOpOB ructoHAeaneTmnasbl (HDAC) BKIIOYAKOT, HO HE OrPaHUYHBAIOT-
cs UMH, CyOepomnaHUIUAruapokcamoByro kuciory (SAHA), MS-275, BanbrnpoeByro KHCIIOTY,
TSA, LAQ-824, TpanokcuH, TybanuH, TydactatuH, ACY-1215 u nencunentun.

ITpumeprr narubmropoe MEK BkirouaroT, HO He orpaHuuuBaroTcs umu, PD325901,

ARRY-142886, ARRY-438162 1 PD98059.
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ITpumepr! narndbutopoB CDK BKJIIOYAIOT, HO HE OTPaHUYHMBAIOTCS UMH, (PIaBOMUPUIOI,
MCS-5A, CVT-2584, cemuuuknud (CYC-202, R-pockoButun), ZK-304709, PHA-690509, BMI-
1040, GPC-286199, BMS-387032, PD0332991 u AZD-5438.

ITpumepr! narnduropos LIOI-2 Brirovarot, HO He orpannunBatoTcs M, CELEBREX™
(nenexokcn0), mapekokcu0, nepaxkokcnud, ABT-963, MK-663 (3topuxokcnt), COX-189 (mymupa-
kokcu0), BMS347070, RS57067, NS-398, Banaekokcud, mapekokcud, podexokcud, SD-8381, 4-
meTmi-2-  (3,4-numetnndenmun)-1-(4-amunocynsponmn-penui-1h-nuppon, T-614, JTE-522,
S-2474, SVT-2016, CT-3, SC-58125 u Arcoxia (3TOpUKOKCHO).

ITprMepr! HECTEPOUIHBIX MPOTUBOBOCHANNTENbHBIX npenaparos (HIIBIT) Bkitouarot, HO
HE OTPaHUYUBAIOTCS MMHU, aMUTe3UK, H0jo0un, ubynpodeH, opyauc, penadeH, ¢esneH, ajies
(aleve), muknodeHak, MHIOMETALMH, KJIMHOPII, TOJIEKTHH, 3TONOJIOBYIO KUCJIOTY (HOIHOE YuC-
JI0), TOPAIOJ U IBHUTIPO.

ITpumeprr uarnOUTOpOB perenropa ERBB2 BkIOUaOT, HO HE OrpaHUYMBAIOTCS MM,
CP-724-714, CI-1033, (xapHermHuO), repuentuH (Tpacty3ymad), omurapr (2C4, metyzymad),
TAK-165, GW-572016 (uonadapuud), GW-282974, EKB-569, PI-166, dHER2 (Bakumna
HER2), APC8024 (Bakumna HER2), Oucnemmduueckoe antureno nporus HER / 2neu,
B7.her2lgG3, Tpu ¢pyHkimoHanpHbIX Oucnienududecknx antutena Kk AS HER2, moHokoHaMB-
Hoe aHTuTeno AR-209 u MmoHOKIIOHaIBHOE aHTuTeNo 2B-1.

ITpuMepr! aNKUIMPYIOLUINX areHTOB BKJIIOYAIOT, HO HE OTPAaHHYHBAIOTCS UMH, N-OKCHI
azorucToro unpwura, nukinopochamun, upochamun, Tpodhochamun, xmopamOyLmi, mendanan,
Oycynbhan, TMOPOMaHHUTOJI, KAPOOKBOH, THOTEMNA, PAMYCTHH, HUMYCTHH, TeMo3ojiomua, AMD-
473, ansrperamuH, AP-5280, ama3ukBoH, OpocTamunuH, OEHAAMyCTHH, KApMyCTHH, 3CTPaMy-
ctuH, (oremycrun, mmrodochamun, KW-2170, mamadocamun, MHUTONAKTON U KapMyCTHH
(BCNU), nomyctun (CCNU), 6ycynbdan, Tpeocynbdan, nakapOasuH U TEMO30JIOMHU/I.

IIpumeprl aHTIMETAO0ONIUTOB BKJIIOYAIOT, HO HE OrPAaHMYUBAIOTCS HMH, METOTPEKCAT,
HYKJICO3H]l O-MEpKaNnTONypHHA, IyPUHETON, aHAJIOTH ypalwia, Takue Kak S-propypaumn (5-
FU), otnensHo wiu B komOuHanmu ¢ ¢onuesoit kucioroi, teradgyp, UFT, nesokcudnypunus,
kapMo(yp, UIUTO3UH apaOuHO3uA, SHOoIUTaduH, S-1, anumra (memerpekcen nuHarpus, ly231514,
MTA), remuurtabus, Quaynapabus, S-a3anuTHINUH, KanenuTaOuH, KiaapuOuH, kiodapabuH, ne-
UTaOuH, 3(pIOPHUTHH, STHHWILUTHINH, IUTO3UH apaOWHO3U], THAPOKCUMOueBuHy, TS-1, men-
¢danan, HenapaOuH, HONATPEKCEN, JOPATPOK, okdocart, TUHATPUN MPEMETPEeKCe]], IEHTACTATHH,

MEJIUTPEKCONI, PANITUTPEKCE, TPUAIIMH, TPUMETPEKCaT, apaOUHO3MIT aJICHUH, BUHKPUCTHH, BUHO-
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pendbuH, MUKO(EHOJOBYIO KHUCIOTY, THa3oiuauH, pudasupul, EICAR, rugpokcumoueBuHy U
nedepoKCaMuH.

ITprmepr! aHTHOMOTHUKOB BKJIFOYAIOT, HO HE OrPaHMYHBAIOTCA MMM, apyOWIIMH, aKTHHO-
MULIMH (HanpuMep, aKTHHOMHULMH D), aMUHOpYOHIINH, aHHAMUIIMH, AOKCOPYOHINH, OJI€OMHLINH
A, Gneomuna B, nayHoOmacTuH, TOKCOPYOWIIMH, 3JIb3aMHUTPYLIUH, SMUPYOUIINH, TapyOHLIHH,
unapyonunH, mutoMutuH C, HeMOpyOUIIMH, 3MHOCTATHH, METIOMULIMH, MUpapyOuLuH, pedek-
KaMULHH, Oy THJIOBBIN 3(Hp, CTPENTO30LMUH, BAIPYOHLINH, 3HHOCTATHH M UX KOMOMHALIMY.

ITpumepr! HTHTHOUTOPOB TOMONU30MEPA3bl BKIFOUAIOT, HO HE OrPaHUYMBAIOTCS UMH, OXHH
WJIA HECKOJIbKO PEAreHTOB, BBIOPAHHBIX U3 TPYIIIIBL, COCTOSIIEH U3 apyouunHa, amoHaduna, oe-
JOTeKaHa, KaMOTOTelrHa, 10-THAPOKCHKAMIITOTENNHA, 9-aMUHOKAMIITOTELIMHA, AH(IOMOTEKA-
Ha, KaMIITO3apa, SM0TEKAPHHA, 3JUICHCA, STOMO3UAa, YK3aTeKaHa, THMAaTeKaHa, JIypTOTeKaHa, opa-
teruHa (Supergen), BN-80915, murokcaHTpoHa, mupapyOMIIMHA, MUKCAHTPOHA, PyOHTEKaHa,
coby3okcana, SN-38, Tadnymnosuaa u TonoTekaHa.

IIprMepr! aHTHTEN BKJIFOYAIOT, HO HE OTPAHHUYMBAIOTCS MMH, PUTYKCUMAO, HeTyKcumMao,
OeBaum3ymMad, Tpacty3umad, crneuuduueckoe anrureno CD40 u cneundpuyeckoe aHTHTENO
IGF1R.

ITprMeprl rOpMOHAJIBHON TEPANUU BKIIFOYAIOT, HO HE OTPAHUYMBAIOTCS UMH, SK3€MECTaH
(apomasuH), nefinpopenHa areraT, aHacTPOo30J1 (apuMuAeKc), GocpesiuH (30JaIeKC), TO3EePEIIHH,
nokcepkanbiudepon, daaposon, ¢opmectaH, TaMOKCu(peH, nuTpar (TamokcueH), Kacomekc,
abapenukc, Tpencrap, punacrepun, ¢ynecTpant, TopemudpeH, pajokcudeH, nazodokcudeH,
aetrposoln, GuyTamMun, OWKaJIyTaMHI, MErecTpoj, MH(ENPHCTOH, HIJIYTaMHUA, IEKCaMEeTa3OH,
NPEIHU30H U APYTrUe KOPTHKOCTEPOUIBL.

ITpumepr! Butamunaa A / deltoids BKIIFOHArOT, HO HE OrPAaHMYUBAIOTCS UMH, CEOKAJBIUT
(EB1089, ¢b1093), lexalcitrol (KH 1060), ¢eHperuHun, anupeTHHOMH, OeKCapoTeH U
LGD-1550.

ITprMepr! pacTUTENBHBIX AJNKAJIOWIOB BKJIIOYAIOT, HO HE OIPaHUYHBAIOTCS UMHU, BUHKPH-
CTHH, BUHOJNACTHH, BUH/IE3UH H BUHOPEJOWH.

ITprMeprl HHMHOUTOPOB MPOTEACOM BKJIIOYAIOT, HO HE OTPaHUYHMBAIOTCS UMH, OOPTE30-
mu6 (Vanke), MGL32, NPI-0052 u PR-171.

IIprMeprl UMMYHHBIX areHTOB BKJIIOYAIOT, HO HE OTPaHHUYUBAIOTCS UMM, UHTEPPEPOH U
MHOTHE pyTie UMMy HHbIE IPOMOTOpbI. THTepdhepoH BKIrOUaeT HHTEpHEpOH o, NHTEPHEPOH O~

2a, unrepdepoH a-2b, narepdepon P, uarepdepoH y-1a, uarepdepon y-1b (akTuMMyH) WIH UH-
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tepdepon y-nl u nx komOuHatmu. Jlpyrue mpoMOTOpHI BKIIOYAIOT (MITPACTUH, JIEHTUHAH, CH-
3ounan, tepauc, ydennmeke, WF-10, anpnecnykun, anemtysymad, BAM-002, nexapbasu,
TaKIN3yMa0, NEHWJIEHKIH, TeMTy3yMa0, 030raMHULIUH, HOpUTYMOMa0, UMHUKBUMOI, JICHOTPACTHM,
JICHTWHAH, BaKIIMHA OT MeJlaHOMBbI (kommanus Corixa), monrpamoctim, OncoVAC-CL, caprapa-
MOCTHM, TaCOHEPMHUH, TEKJICWKHUH, TUMAJIa3uH, TO3UTyMyMmad, BupynmsuH, Z-100, snary3symao,
mutymMomad, operoomad, nemtymomMad (Y-muHMFGI), nposenmx (kommnanust dendreon), akTu-
Barop STING, wunruburop IDO, umarnburop ¢depmenta merabonu3Ma apruHUHA, AHTHTENO
CTLA4 ((aHTHUTe€H LUTOTOKCHYECKHX JTUM(OLUTOB 4)) M peareHThbl, KOTOPble MOTYT OJOKHPO-
Barb CTLA4, anTtureno PD1 umu PD-L1 u npyrue mHruOuTopsl OENKOB KOHTPOJBHBIX TOYEK
UMMYHUTETA I aHTUTENA.

ITpumepamMu perysiTopoB OMONOTHYECKOTO OTBETA SIBJISTFOTCSI ar€HTBI, KOTOPBIE PeryJiiu-
PYIOT 3alIUTHBIE MEXaHU3MBI HIIH OMOJIOTUYECKUE PEAKLIUN JKHUBBIX OPTaHU3MOB (TaKHe KaK BbI-
JKUBaHHE, POCT WK OU(QepeHINPOBKa TKAHEBbIX KJIETOK), YTOOBI HAMPABISATh MX K IPOSIBIIE-
HUIO MPOTHBOOIMYXOJeBOH akTuBHOCTH. K Takum mpemnaparam otHocaTcs KpecTuH, JeHTHHAH,
cuzo(pan, mumOaHNI 1 yOSHIMEKC.

ITprMepr! aHAJIOTOB MUPUMHUAMHA BKIFOUAIOT, HO HE OTPaHUYHMBAIOTCS UMH, S-(QTopypa-
11, (PITOKCYPUANH, TOKCU(IY pUINH, PATUTPEKCEN, IUTO3WH apabuHO3u (IUTO3UH apaOuHO3H
C), nuro3uH apabuHo3uA, GuynapaOuH v reMIuTaduH.

ITprMepr! aHAJIOTOB My pHHA BKJIIOYAIOT, HO HE OTPAHUYUBAIOTCS UMH, ITyPUHETON U THO-
T'YaHHH.

ITprMeprl IMMY HOMOZYJIATOPOB BKJIFOUAIOT, HO HE OTPAHUYMBAOTCS UMH, TAJHIOMUL U
JICHAJINIOMUI.

ITprMeprl aHTUMUTOTHYECKUX areHTOB BKJIIOYAIOT, HO HE OTPAHUYMBAOTCS] UMH, MAKJIIH-

TaKceJ, AOLeTakcen, aapOyMuH nakiaurakcen (Abraxane), snorminon D (KOS-862) u ZK-EPO.

CHUHTE3
CoennHeHNs1 COMIACHO HACTOSIIEMY M300PETEHUIO MOTYyYar0T B COOTBETCTBUU CO CIIEy-

IOIIMM YPaBHEHHUEM.

METOJAUKHU CUHTE3A
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CoenuHeHHs1 COMIACHO HACTOSIIEMY HM300PETEHHIO MOTYT OBITh MOJYy4EeHbl XMMUYECKUM
CHUHTE30M, NMPHUMEPbl KOTOPBIX OMMUCaHbl Hipke. Cleayer MOHMMAaTh, YTO IMOCJIENOBATEIbHOCTD
CTanuil B METOAMKAX MOXET OBbITh U3MEHEHA, YKa3aHHbIE KOHKPETHO PEareHThl, PACTBOPUTENH U
YCJIOBHSI PEaKIIMH MOTYT OBITh 3aMEHEHBI, €CJIH HEOOXOAUMO, (PparMeHT, CKJIOHHBIA K pEakIuH,
MOYKET OBITh MOABEPTHYT 3aLUTE U CHATHIO 3AIINUTHL

Crnenyromme COKpallleHus UMEIOT 3HaueHus1, ykasanaele Huke. DBU o3nauaer 1,8-mu-
azadunukio[S.4.0)lyanekan-7-en, DIBAL o3HawaeT numnzobytunamomunuii runpun; DIEA o3na-
yaer aumzonpomwiTIiaMul, DMAP o3nadaer N, N-mumerunamunonupuand, DME o3Hauaer
1,2-numerokcustan; JIM®PA o3nadaer N,N-mumerundopmamun, DMPE o3nadaer 1,2-Ouc(nu-
metmindochuno)aran; IMCO o3navaer numerwicyibpokcun, DPPB o3nauaer 1,4-0uc(mude-
Huwidochuno)oyran;, dppe obosnadaer 1,2-6uc(mudenundochuno)sran; dppf ozmawaer 1,1'-
ouc(nudpenmndochuno)dpepponen; dppm osznauaer 1,1'-6uc(mudenundocduno)meran; DIAD
o3HayaeT aumsornpomnmiazogukapookcmnar, EDCI o3nauaer 1-(3-muMeTnmiaMHHONPOITHIN)-3-
stunkapbonuumun, HATU o3nauaer rekcadpropdocdar 2-(7-aza-1H-6enzorpuazon-1-
wi)-1,1,3,3-rerpamerunmoueBunbl; HMPA o3nadaer rexcamermndochopamun; [PA o3nHadaer
uzonpomnanoi, LDA obosnagaer aumsonponmnamuronutit; LHMDS otaOcuTCs k Ouc(Tpume-
tuncui)amuHomuTHO, LAH o3Hadaer nuruiiamromunuiirugpun; NCS npeacrasnser codoit N-
xynopcykuuanMua;, PyBOP otHocuTess k OeH30TpHas3on-1-mi-okcuTpunuppon ankuin ¢ocdar
benszorpuazon rekcapropdpochary; TDA-I mpenacrasaser coboir Tpuc(2-(2-
METOKCHAITOKCH)aTHIT)amuH, JIXM npencrapnsier coboii nuxnopmeran; TEA o3HauaeT TpusTHII-
amus, TFA o3nadaer Tpudropykcychnyro kuciory, TT'® osHagaer terparmmpodypan; NCS
npezncrasisier coboit N-xnopcykuuanmun, NMM o3nauaer N-metunmopgonus, NMP npen-
ctaBnsieT codor N-metmnnupponuaoH, PPhs o3nadaer Tpudennndocdun, u rt odo3HagaeT Kom-
HATHYIO TEMIeparypy.

Hacrosiee nzodperenue OyneT JONOIHUTENBHO MPOUJUTIOCTPUPOBAHO HUXKE CO CCBUIKOH
Ha KOHKpeTHbIe npuMepsl. Cienyer MOHMMATh, YTO 3TH MPUMEpPHI NPEIHA3HAUYEHb! TOJIBKO IS

WLTFOCTPALIMN M300PETEeHNs1, HO He Ul OrpaHuyeHns o0bemMa n300peTeHusl. DKCIepUMEHTab-
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HbIe CITOCOOBI 0e3 0COOBIX YCIOBUH, OMUCAHHBIE B CIEAYIOIIUX MPUMEPAX, OOBIYHO OCYIIECTB-

JIAIOT B OOBIYHBIX YCJIOBUAX UK B COOTBETCTBUH C UHCTPYKIHUAMU MIPOU3BOAUTEIIA.

Ilpumep 1
(1R,3R)-3-(4-amuno-3-(4-penokcudenmn)-1 h-nupason|3,4-d nupumuans- 1 -1) TUKIO-

o)

rexc-1-omn

NH,

N~ ™~
Lo

N\
N,
O

Cragus 1: (1R, 3S)-3-ruapOKCUITUKIIOTEKCHT alleTat

OAc

OH

B armocdepe azota B BBICYLIEHHYIO IBYXTOpiyio kondy Ha 100 mu mobasnsu nuc-1,3-
rukgorekcananon (1,00 r, 8,61 mmone) u nunaszy B Candida Antarctica (CALB) (180 wmr). B
APYTYIO ABYXTopiyto konmdy Ha SO mu moOasmsimu 4-xioppenmnanerar (2,20 r, 12,91 mmonp) u
30 mn Tonyona. ITocne nerazamuu mocpenctBoM N> B T€UEHHE 5 MUHYT, B JIByXTOPIYIO KOJOY
nobasnsiin pactBop Tonyona. IlomyueHHbIH pacTBOp MepeMeInnBaid B TEUCHUE HOUU TPU KOM-
HaTHON TeMIiepatype, U peakLuro KoHTponuposaiu ¢ nomoibto TCX. Peakuus 3aBepiuanach
yepes 8 4acoB, M paCTBOPUTENb YAAIAIN, HEOUUIIEHHBIH TPOAYKT OUULIAIN Ha KOJIOHKE C CHUJIU-
KarejeM (TieTpoJeiHbli 3¢up: sTinanerar = 3:1) ¢ nonydenuem 1,2 r npoaykra, Berxon 88%.

IH AMP (400 MI'y, CDCls): & 4,78-4,71(m, 1H), 3,74-3,67(m, 1H), 2,25-2,21(m, 1H),
2,05(s, 3H), 1,92-1,89(m, 2H), 1,83-1,80(m, 2H), 1,44-1,23(m, 4H).

Cragus 2: uccianemoBaHue ontuuyeckod axktuBHOocTH: (1S, 3R)-3-

anerokcuuukiorekcui(R)-3,3,3-rpudrop-2-meTokcu-2-peHUIIpPOnHoHaT

F
QOF F

(o]
o \
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B xonby Ha 25 M mobasmsmu (1R, 3S)-3-ruppokcunukiorekcun anerar (15 mr, 0,10
MMob), upuauH (15 mr, 0,19 mmons) u 5 mn guxnopmerana (JIXM). B cmecy nobasisiiu
(S)-3,3,3-tpudrop-2-merokcu-2-penmnnponuonun xyuopun (24 mr, 0,10 mmons) B 2 M1 IXM Ha
aensHON OaHe, n KoHTposuposanu ¢ nmomomblo TCX. Korna ucxonHelli MaTepua ObUT H3pacxo-
JOBaH, PEAKIMOHHYK CMECh OYMINAIN ¢ ToMoinbio npernaparusHoi TCX (merposeitasiii s¢up:
stunauetar = 3:1) ¢ monyuennem 35 mMr npoaykra, Berxon 99%.

IH AMP (400 MI'u, Aueron-ds): 67,56-7,54(m, 2H), 7,49-7,46(m, 3H), 5,13-5,06(m,
1H), 4,81-4,73(m, 1H), 3,57(s, 3H), 2,30-2,25(m, 1H), 2,08(m, 1H), 1,93(s, 3H), 1,90-1,84(m,
2H), 1,54-1,42(m, 3H), 1,40-1,29(m, 1H).

F AMP (400 MTI'i, AuetoH-de): & -72,71(s).

Cramua 3: muknorekcun (1R, 3R)-3-(3-(4-dpenoxcudenun)-4-((tpudenmn-5-gpochunn-
neH) amuHO)-1H-nmpazono[3,4-dmupumuann-1-wn)auknorekcun auerar u (1R, 3R)-3-(4-amu-

HO-3-(4-penokcudennn)-1H-nupazono[3,4-dnupumuann- 1 -mn)anerar

B BrIcymeHHyI0 Tpexropiayio kondy Ha 250 mu mobasnsin PPh3 (12,44 1, 47,41 mmors)
u 150 mn ceepxcyxoro TI'® u momentanu Ha neasiHyro Ganro. [Tocne oxnaxnenust no 0 °C B cu-
CTeMy IO KarusiM To0aBIsIN aAuu3onponmiasogukapookcmnar (9,59 r, 47,41 mmons). Iocne mo-
Oaenenust cMech nepemernBain eme 40 muH. Ocaxknanoce Oenoe TBEpAOe BEIIECTBO, H CMECh
nepememuBaiu emie 10 muH. K monydeHHOMy pacTBOpy mocienoBaresibHO Aodasisuiu 3-(4-¢e-
Hokcudenun)- 1 H-nupasono|3,4-djnupumunun-4-amun (6,04 1, 19,91 mmons) u (1R, 3S)-3-rua-
pokcurukiorekcun anerar (3,00 1, 18,96 mmons). Ilocne nobaBneHUs] peakMOHHAs CHCTEMa
CTAHOBMJIACh MPO3PAYHOMN STHTAPHOIO LBETA. PeaKMOHHBIN pacTBOP MEPEMEIINBAIN B TEUEHUE
Houn, 1 TCX mokasana, 4To peakius 3aBepIumiack. JJis rameHus: peakuu J00aBisud S5 MIT Ha-
chlmeHHoro xyuopunaa ammonus. TT' @ ynansau, u muist pasaenenus nodasisum 100 mur JIXM u 50
MJI coJieBOro pactopa. st sxcrpakiuu npuMensuia JIXM (50 ma x 2). O6benuHeHHyO opra-
HUYECKYI0 (ha3y CyILIMIU ¢ TIOMOIIbI0 Oe3BOMHOTO cynb(ara HaTpus. [locne ¢unbrpanmu ¢uib-

TpaT cMemuBaIu ¢ cuinkareaeM. CMech OUMINANN HAa KOJIOHKE C CHJIMKareneM (TeTpOoedHbIi
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s¢up (conepxkamuii 10% nuxiaopmerana): stmnanerar = 100:1-100:2) ¢ monydenuem 3,00 r (1R,
3R)-3-(3-(4-penokcudpennn)-4-(tpudennn-S-pochun)amuno)-1H-nupaszo|3,4-d jnupumuann-1-
WUT)LIUKJIOTEKCHIT areTara, Bbixon 20%; nmuxmopmerad: Metanon = 100:1-100:2 nmpumeHsuu ¢ 1o-
ayuerneM 3,40 r (1R, 3R)-3-(4-amuno-3-(4-penokcudennn)- 1 H-mupazono|3,4-dmupumuana-1-
WUT)LIUKJIOTeKCHIT arerata, Bbixox 40%.

(1R,3R)-3-(3-(4-penokcudenmn)-4-((rpudennn-S-pocduno)amuno)- 1 H-nmupasono| 3,4-
d]mupumuans-1-mn):

IH AMP (400 MI'my, CDCIls): & 8,43-8,40(d, 2H), 8,07(s, 1H), 7,81-7,78(m, 6H),
7,52-7,50(m, 3H), 7,43-7,37(m, 8H), 7,13-7,07(m, SH), 5,35(m, 1H), 5,12-5,08(m, 1H),
2,57-2,50(m, 1H), 2,19-2,15(m, 1H), 2,19(s, 3H), 1,9-1,98(m, 1H), 1,93-1,90(m, 1H),
1,84-1,74(m, 1H), 1,66-1,61(m, 1H), 1,43-1,40(m, 1H).

MS ESI: m/z =704, [M+H]*.

(1R,3R)-3-(4-amunH0-3-(4-penokcudennn)-1 H-nupaso[3,4-d jnupumuans- 1 -ni)uukino-
TeKCHJI aLeTar:

IH AMP (400 MI'u, CDCI3): 6 8,39(s, 1H), 7,67-7,64(m, 2H), 7,41-7,37(m, 2H),
7,17-7,14(m, 3H), 7,09-7,07(m, 2H), 5,52(brs, 2H), 5,35-5,30(m, 1H), 5,18-5,10(m, 1H),
2,51-2,44(m, 1H), 2,23-220(m, 1H), 2,13(s, 3H), 2,11-2,08(m, 2H), 1,97-1,77(m, 4H),
1,66-1,58(m, 1H).

MS ESI: m/z = 444, [M+H]*.

Cranusa 4: muxnorekcun (1R, 3R)-3-(4-amuno-3-(4-¢penoxcudenmn)-1H-mupasono|3,4-

d]mupumuans-1-mn)anerar

@"’OAC

B Bricymennyro kondy Ha 25 mur gobasnsan (1R, 3R)-3-(3-(4-penokcudennn)-4-((Tpu-

benun-5-pocdun)amuno)-1H-nmpazono[3,4-d [mupumuaun-1-un) (0,30 1, 0,43 mmonb) u 5 M
nepeMeIaHHoro pacTBopa (yKkcycHast kuciora / Boxa, 00./06. = 1/1). Cmece Harpesanu ¢ obpar-
HBIM XOJIOMUJIbHUKOM, U KOHTpoiuposanu ¢ nomoupto TCX. Ilocie Toro, kak UCXOAHbIN Mare-

puan ObUT U3paCXOA0BaH, CMeCh SKCTparupoBain nocpeacrsoM JIXM (10 mu x 3). OObenuHeH-
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HyI0 OPTaHHYEeCKYHO (pasy OYMINAIN C IOMOIIBIO KOJIOHKH C CIJIMKarejaeM (IUXJIOPMETaH: MeTa-
Hon = 100:1 ~ 100:2) ¢ mony4yeruem 180 mr npoxykra, Berxon 95%.

IH AMP (400 MI'u, CDCI3): 6 8,39(s, 1H), 7,67-7,64(m, 2H), 7,41-7,37(m, 2H),
7,17-7,14(m, 3H), 7,09-7,07(m, 2H), 5,52(brs, 2H), 5,35-5,30(m, 1H), 5,18-5,10(m, 1H),
2,51-2,44(m, 1H), 2,23-220(m, 1H), 2,13(s, 3H), 2,11-2,08(m, 2H), 1,97-1,77(m, 4H),
1,66-1,58(m, 1H).

MS ESI: m/z = 444, [M+H]*.

Cramusa 5: (1R,3R)-3-(4-amuno-3-(4-penokcudennn)-1H-mupazon[3,4-d | mupumuann-1-

WUT)LIUKJIOTeKC- 1 -0

O

B Beicymennyro kondy Ha 50 mn gobasmsumm (1R, 3R)-3-(4-amuno-3-(4-peHokcudenmn)-

1H-nmupazono|3,4-d jmupumuaus- 1 -um)uukiorekcun auerar (1,50 r, 3,38 mmonp) u 30 M
MeOH. bespomuriii LiOH (0,25 1, 10,28 MMoib) 1o0aBisiiin npu NepeMEIInBaHiH, U TiepemMe-
LIMBAJIM NPU KOMHATHON Temmneparype B TeueHue Houu. TCX mokasana, 4To peaklius OKOHUYEHa.
Peakunonnyro cucremy ¢unsrposamu s ynanenust LIOH u cmemmBanu ¢ cunmnkarenem. [lo-
Jy4eHHBIH pacTBOp OUMIIAIM HAa KOJOHKE C CHJIMKaresieM C nmojy4deHueM 1,3 T NpoayKTa, BbIXOX
96%.

IH AMP (400 MI'u, CDCI3): 6 8,36(s, 1H), 7,67-7,63(m, 2H), 7,41-7,37(m, 2H),
7,19-7,14(m, 3H), 7,09-7,07(m, 2H), 5,67(brs, 2H), 5,28-5,23(m, 1H), 4,40(m, 1H),
2,41-2,34(m, 1H), 2,15-2,07(m, 4H), 1,84-1,73(m, 2H), 1,69-1,61(m, 1H).

MS ESI: m/z = 402, [M+H]*.

Ilpumep 2
(1S, 3R)-3-(4-amuno-3-(4-penokcudennn)-1H-mpaszono[3,4-d|mupumunns-1-um) Luk-

Jorekc-1-om
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Cramgusa 1: muknorekcun (1S, 3R)-3-(4-amuno-3-(4-¢penoxcudenmn)-1H-mupasono|3,4-

d]mupumunun-1-mn)deHzoar

N
SNy

B Beicymennyro konby Ha 25 ma gobasmsmu PPhs (131 mr, 0,50 mmone) u 10 mu TI'D.
Cwmech mepeMemmBaiy A0 MPO3PaYHOCTH, U B KOJOy Ha JensHOW OaHe MO KarumsiM 100aBIIsLTH
mumsonponmazogukapookcmnar (101 mr, 0,50 mmons). Tlody4eHHBIH pacTBOpP BBIAEPIKUBAIU
npu 5 °C st npoBeneHust peakuun B TedeHne | yaca. Ocaxxnanock Genoe TBEpAOe BEIECTBO.
ITocne pononHUTENBHOTO NepemMelnBanus B TeueHue 10 MuH, B peakLMOHHYIO CUCTEMY IO Kall-
JsIM 100aBIsLTH cMech OeH301HOoM kucnotel (61 mr, 0,50 mmons) u (1R, 3R)-3-(4-amuno0-3-(4-
¢denokcudenmn)-1h-nupaszon|3,4-d Jmupumunus- 1 -wn)unkiorekc- 1-oma (100 mr; 0,25 mMmone) B
TT'®, 3areM ynajsuin eAsHy0 OaHr0. PeakIIMOHHBIN pacTBOp HarpeBajd A0 KOMHATHOH TeMrie-
paTypel U POBONWIM peakiuio B TedeHue 2 4, TCX moka3ana okoH4aHue peakiuu. Jlobasism
CUJIMKArejb, CyIIMJIM LEHTpU(yrupoBaHHEM W OYHINAIH Ha KOJIOHKe ¢ cuymkareneM (JIXM:
MeOH = 100:1-100:2) ¢ nonyuenuem 110 mr nponykra, Beixon 87%.

IH AMP (400 MI'u, Aueron-de): 6 8,27(s, 1H), 8,05-8,03(m, 2H), 7,78-7,74(m, 2H),
7,64-7,61(m, 1H), 7,52-7,48(m, 2H), 7,46-7,42(m, 2H), 7,21-7,17(m, 3H), 7,13-7,11(m, 2H),
6,38(brs, 2H), 5,25-5,17(m, 1H), 5,04-4,96(m, 1H), 2,50-2,45(m, 1H), 2,42-2,30(m, 1H)
2,28-2,20(m, 1H), 2,18-2,11(m, 1H), 1,76-1,66(m, 4H).

MS ESI: m/z = 506, [M+H]*.

2

Cramus 2: (1S, 3R)-3-(4-amuno-3-(4-penokcudenunn)-1H-nupazono[3,4-
d]mupumuanH- 1 -u)uukiorekc- 1 -on
B Bricymennyro kondy Ha 25 mi nobasisumu muknorekcu (1S, 3R)-3-(4-amuno-3-(4-de-

Hokcugenun)- 1 H-nupasono|3,4-d jnupumunun- 1-um)denzoar (100 mr, 0,20 Mmmonb) U 5 M Me-
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tanon. ITopuusimu noGasnsiin 6e3BomHbIN ruapokcun autus (14 mr, 0,59 MMonb), 3aTeM cMech
nepemMemnBanu B tedeHne Houn. TCX mokasana, 4yTo peakuus okoHueHa. Cmech puibTpoBain
IUTA YOQJIEHUS] THAPOKCUIA JIUTHS M CMEIIUBAJIN C CHIIKaresieM, HeHTPU(yTrUpOoBajIn, U O4UIIa-
7 Ha KosoHke ¢ cumkarenaeMm (JIXM: MeOH = 100:2-100:3) ¢ monyueHreM 75 Mr IMpONYyKTa,
BbIX0A 94%.

IH AMP (400 MI'u, CDCI3): 6 8,38(s, 1H), 7,67-7,64(m, 2H), 7,41-7,37(m, 2H),
7,17-7,14(m, 3H), 7,09-7,07(m, 2H), 5,47(brs, 2H), 4,94-4,87(m, 1H), 3,91-3,86(m, 1H),
2,37-2,33(m, 1H), 2,21-2,12(m, 2H), 2,03-1,6(m, 4H), 1,52-1,44(m, 1H).

MS ESI: m/z = 402, [M+H]*.

Ilpumep 3
(1S,3R)-3-(4-amun0-3-(4-peHokcnudennn)- | H-nupaszono| 3,4-d jnupumunus- 1 -umn)- 1 -me-
tunnukiorekcan-1-on u (1R, 3R)-3-(4-amuno-3-(4-penokcudenmn)-1H-nupasono[3,4-d Jnupu-

MUAWH- 1 -11)- 1 -Me THITIuKIIoreKcaH- 1 -0

Cragus 1. (R)-3-(4-amuno-3-(4-¢penokcudennn)-1H-nmupaszono[3,4-d|mupumunmn-1-

WJT)LIUKJIOTEKC- 1 -0H

B Beicymennyro kondy Ha 25 mu gobasmsum (1R, 3R)-3-(4-amuno-3-(4-peHokcudenmn)-
lh-tmpaszon [3,4-d] mupumuaus-1-nm) nuknorekc-1-ox (0,30 1, 0,68 MMONB) U 5 MJT CBEPXCYXOTO
nuxyiopmeTana. Konby nomernanu B jeasHyro 6anto u nodasisuin peareHT Jecca-Mapruna (0,43
r, 1,02 MmMonp). CMech mepeMeInBaiu B TEUEHHE HOUM U KOHTposmpoBaiu ¢ nomoupio TCX.
0,5 skBuBasieHTa peareHTa Jlecca-MapruHa 100aBIsIIH, €CIM UHIPEIUEHT He ObLT HCIIOIb30BAH.

Korna peakuus Oblia 3aBepIieHa, MOTYyUYEHHBIH PacTBOP (QHIIBTPOBAIN IS YAAJIEHHs OesIoro He-
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PacTBOPUMOTrO BEIIECTBA U CMEIIHBaN ¢ cunkareieM. Komonky ¢ cunukarenem (JIXM: MeOH
= 100: 1) mpuMeHsH AJIs1 OYUCTKH ¢ nodydeHueM 230 Mr npoaykra, Berxon 85%.

IH AMP (400 MI'y, Aueron-ds): 68,26(s, 1H), 7,76-7,74(m, 2H), 7,46-7,42(m, 2H),
7,21-7,11(m, SH), 6,40(brs, 2H), 5,28-5,21(m, 1H), 3,18-3,09(m, 1H), 2,76-2,72(m, 1H)
2,57-2,49(m, 1H), 2,42-2,33(m, 2H), 2,25-2,08(m, 2H), 1,91-1,80(m, 1H).

MS ESI: m/z = 400, [M+H]*.

2

Cranus 2: (1S,3R)-3-(4-amuno-3-(4-penoxcudennn)-1H-mmpaszono[3,4-d|mupumuann-1-
win)-1-merunuukiorekcan-1-om u (1R, 3R)-3-(4-amuno-3-(4-penokcudennn)-1H-mmpaszono[3,4-

d]mupumunus-1-m)- 1 -MeTHIIHUKIIOreKCcan-1 -0

B Boeicymennyro konOy Ha 25 mur goGaemsum O6e3Bomsbiil xmopua uepust (0,35 1, 1,41
MMoOJTb) 1 S5 Mi cBepxcyxoro TT'® mon 3amutoii Ny, CMech mepeMelnBaii B T€HeHHE 2 9 MPU
KOMHaTHOH Temrepatype. Konby momemanyu B OaHIO ¢ CyXHM JIbAOM U 3TAHOJIOM IJISL OXJIaKIe-
Husi npuMmepHo a0 -70 °C, mennenno nobaensmun 1M pactBop merwsuiutusi B 3dupe (1,41 wmu,
1,41 mmons). TTocne npoBenenus: peakiuu B TedeHne 90 MUH MpHU YKa3aHHOUW Temmeparype B
peakLMoHHYI0 cuctemy noOaBisuim 2 mu pactBopa (R)-3-(4-amunHo-3-(4-¢penokcudenmn)-1H-
nupazono| 3,4-dnupumuaun- 1-wn)uukiorekc-1-ona (0,12 1, 0,35 mmoib) B ceepxcyxom TI'®, u
3areM npoaospkanu peakuuto B TedeHue 6 4. TCX nokasana, 4ro peaxkuus okoH4yeHa. PacTsop
NepeMeInBaIN C CHJIMKareneM, HeHTpU(yrupoBaiy, U OYUINAIN HA KOJIOHKE C CHIIMKAareieM C
nocnenosarenbHbIM noydueHueM S0 mr Ipumepa 3A: (1s, 3R)-3-(4-amuHo-3-(4-penokcude-
Hu)-1 H-upasono| 3,4-d Jmupumunus- 1 -wn)- 1 -metunukinorekcas-1-om; 50 mr Ilpumepa 3B:
(1R, 3R)-3-(4-amuno-3-(4-¢penokcudennn)-1H-mupaszono|3,4-d jnupumunun- 1 -umn)-1-meTmn-

LIUKJIOTeKCaH-1-0J1, 00muii Bbxom: 68%.

Ipumep 3A:
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IH AMP (400 MT', Aueron-de): & 8,25(s, 1H), 7,76-7,74(m, 2H), 7,46-7,42(m, 2H),
721-7,16(m, 3H), 7,13-7,11(m, 2H), 6,36(brs, 2H), 4,97-4.89(m, 1H), 3,96(brs, 1H),

2,29-2,23(m, 1H), 2,01-1,86(m, 4H), 1,74-1,71(m, 1H), 1,62-1,56(m, 2H), 1,35(s, 3H).
MS ESI: m/z = 416,2, [M+H]*.

IIpumep 3B:
IH AMP (400 MI'u, Aueron-ds): 6 8,24(s, 1H), 7,76-7,74(m, 2H), 7,46-7,42(m, 2H),
7,21-7,15(m, 3H), 7,13-7,11(m, 2H), 6,32(brs, 2H), 5,27-5,19(m, 1H), 3,49(brs, 1H),

2,18-2,12(m, 1H), 1,98-1,91(m, 4H), 1,72-1,69(m, 2H), 1,49-1,41(m, 1H), 1,29(s, 3H).
MS ESI: m/z = 416,2, [M+H]*.

Iipumep 4:
3-(4-amuno-3-(4-penokcudennn)- 1 H-nupazono(3,4-dmupumunns- 1 -mn)- 1-(tpudrop-

METHJT)IUKJIOTeKC- 1 -0

B Beicymennyro konby Ha 25 mu gobasnsim (R)-3-(4-amuno-3-(4-peHokcudennn)-1H-
nupaszono|3,4-d Jmupumuans- 1 -nn)uuknorekc-1-on (30 mr, 0,09 mmorns), TpudTOpMETUNTPUME-
tuscunad (13 mr, 0,09 mmonb) u 2 mu TT'®@. Cmeck nepemMernnBaiy MpyU KOMHATHOHN TeMIiepary-
pe, u nobasnsiu 3 mr ¢propuaa nesus (13 mr, 0,09 mmose). [locie nepememuBanus B TEUCHHE 3
4acoB MPU KOMHATHOU Temneparype nodasisuu 2 mit 4 1. HCl u nepemermmBanu B TeueHue 2 d,
3arem pobGasmsumm 5 M1 H2O u skerparuposann XM (5 min x 2). OObenuHeHHYO OpraHuye-
CKyr0 (hasy CyIIWIH ¢ MOMOIIbI OE3BOIHOTO Cysib(aTa HATPHUs, U MEPEMEIINBAIHA C CUJTHKAre-
JIeM, OYHINAIH ¢ TOMOLIBIO KOJOHKH ¢ cuymkareneM (JIXM: MeOH = 100:1-100:2) ¢ nony4yeHH-
em 10 mr mpoaykra, Beixon 21%.

IH AMP (400 MI'u, CDCls): 6 8,47(s, 1H), 8,08(brs, 1H), 7,71-7,70(m, 2H),
7,47-7,38(m, 2H), 7,21-7,08(m, SH), 5,66(brs, 2H), 5,47(s, 1H), 2,42-2,41(m, 2H), 2,1-2,0(m,
3H), 1,9-1,85(m, 2H), 1,75-1,72(m, 1H).

MS ESI: m/z =470,17, [M+H]*.
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Hpumep S

3-(4-amun0-3-(4-penokcudennn)- 1 H-mupasono| 3,4-d jnupumuans- 1 -mn)- 1 -Me THIIIIK-

JIOTIEHTAaHOJI

3-(4-Penokcudennn)- 1 H-mupazonol 3,4-d jnupumunun-4-amus (600 mr, 2,00 MMonb) u
1,3-mxonentananon (200 mr; 2,00 mmonb), u PPhs (924 wmr, 3,50 mmonb) pactBopsuid B 20 Mo
6e3Bogaoro TI'®. Cmech nmepeMenInBaiIy Ha JeASHON OaHe, U MO KarisiM TOOaBIISsLTH H30TPOIIHIT
azopukapOokcunar (712 mr, 3,50 mmons). Tlocne moGaneHus: MOMYYEHHBIH PacTBOP AOIOIHH-
TeJIbHO TiepeMelnBaiu B TeueHre | 4 Ha nenstHol Oane, TCX mokasana, YTO ChIpbe H3PacXoo-
BaHO. PeakLMOHHBIA pacTBOpP KOHLEHTPUPOBAJIM U OUHINAIM Yepe3 KOJIOHKY C CHIIMKaresemM
(AXM: MeOH = 20: 1) ¢ monyuenuem 500 Mr rponykra, BeIxon 64%.

IH AMP (400 MI', IMCO-ds): 68,24(s, 1H), 7,68-7,66(m, 2H), 7,46-7,42(m, 2H), 7,21-
7,12(m, SH), 5,22-5,14(m, 1H), 4,94(d, 1H), 4,24-4,20(m, 1H), 2,43-2,36(m, 1H), 2,21-2,14(m,
1H), 2,08-2,00(m, 2H), 1,92-1,84(m, 1H), 1,82-1,74(m, 1H).

MS ESI: m/z =388,1, [M+H]".

IIpumep 6

3-(4-amun0-3-(4-penokcudennn)- 1 H-mupasono| 3,4-d jnupumuans- 1 -mn)- 1 -Me THIIIIK-

JIOTIEHTAaHOJI

Cranusa 1: 3-(4-amuno-3-(4-penokcudenmn)- 1 H-nmupazono|3,4-d jmupumunns- 1 -nim)uk-

JIOIIEHTAaHOH
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Coenunenue npumepa S pactBopsutu B 15 mut IXM. B peakunonHyro cucremy no0aBis-
mu okcupant ecca-Mapruna (548 mr; 1,29 MMOJIb) B TepeMelIBaii B TeUEHUE 2 4, 3aTeM J10-
Oasysmu okuciureb Jlecca-Maptuna (273 wr, 0,64 MMonb). Peakiinro KOHTPOJIUPOBAIH C TO-
mombio TCX. Tlocne Toro, kak UCXOMHBIN MaTepuan ObUT M3PacXOmOBaH, MOOABISIN 5 MI Ha-
CBILIIEHHOTO pacTBOpa OukapOOHaTa HaTPUs IS rameHust peakund. CMech pasaensiii 1 5KCTpa-
rupoBait JAXM (20 mn x 1). OObeaMHEHHYIO OpraHUYEcKyro (aszy CyIHiIu U (UIBTPOBAIIH.
ITocne KOHLUEHTPUPOBAHUA OCTATOK OYMLIATIN Ha KOJIOHKE C CHUIMKareiaeM ¢ nonydenuem S00 mr
npoaykra, Beixon 100%.

MS ESI: m/z =386,1, [M+H]".

Cramua 2: 3-(4-amuno-3-(4-penoxcudennn)-1H-mupaszono| 3,4-d|mupumuaus-1-mm)-1-

METHJINUKJIONCHTaHOJI

B BrICyIIEHHYIO IBYXTOPIIYIO KOOy Ha 25 mut nobasisum 6e3BoaHbIi xmopua uepwus (153
mr, 0,62 mmonb) 1 10 Mt ceepxcyxoro TI'®. Cmech nepeMernBain B TeueHHe 1 9 mpu KOMHAT-
HOU Temriepatype. PeakoHHY0 CHCTEMY MOMeINain B OaHIO ¢ CYXHM JIbJOM M 3TaHOJIOM JJIst
oxyaxkaeHust 1o -75 °C, a 3aTeM 1o KarisiM J00aByIsUTd PaCTBOP METHILTUTHS B STUIOBOM ddupe
(1,33 M, 0,48 mu, 0,62 Mmonb). IToday4eHHBIH pacTBOP MOMOJHUTEIBHO NMEPEMEIINBAIN B TEUE-
Hue | 4 mepen noOaBieHweM mo Karsim 3-(4-amuHo-3-(4-penokcudennn)- 1 H-mupasono|3,4-
d]mupumuans-1-wn)auknonentadona B TT'® (40 mr, 0,1 mmons / 0,5 mn TT'®). ITocne nobasie-
HUSI, TIPOBOAMJIM JOTIOJIHUTENBHYIO PEaKIHI0 PEaKIHOHHOrO pacTBopa B TeueHHe 1,5 4, u
TCXmnoka3anga oOpa3oBaHne HOBOTO HHTpenueHTa. Jis ramenns peakiuu nodasnsiu 10 M Ha-

CBILIEHHOTO XJIOPUAA aMMOHHUSI, U SKCTparuposaiu stuianeraroM (20 mu x 1), OpraHu4eckyro
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¢asy Cymuian ¢ moMOIIbI0 0e3BONHOTO Cyibdara Hatpust u GuibTpoBaiu. [loce KOHIEHTPUPO-
BAaHUSI OCTATOK OYHIIAIN HAa KOJIOHKE C CUJTUKATENIeM C MOyYeHueM 6 MT poaykKTa, Beixon 15%.
IH AMP (400 MI', CDCls): 6 8,36(s, 1H), 7,65(m, 2H), 7,41-7,37(m, 2H), 7,19-7,14(m,
3H), 7,08(m, 2H), 5,71-5,63(m, 1H), 5,60(brs, 2H), 2,52-2,45(m, 1H), 2,42-237(m, 1H),
2,28-2,11(m, 4H), 1,52(s, 3H).
MS ESI: m/z =402,1, [M+H]*.

Ilpumep 7
3-(4-amun0-3-(4-¢penokcudenun)- 1 H-nupazono| 3,4-d Jnupumunun-1-un)-1 - (tpudrop-

METHJT) LUKJIOTIEHTAHOJ

B konby npobaBnsanu 3-(4-amuHo-3-(4-penokcudennn)-1H-nupaszono[3,4-
d]mupumuans-1-mn) nuknonentanoH (39 mr, 0,10 mmons), ¢ropun uesus (0,15 mr), TpudTop-
merrnTpumermicuwiad (15 mr, 0,10 mmons) u 1 M cBepxcyxoro TI'®. Becupernslii pacTBop
CTaJl OPaHXKEBbIM, U €ro NepeMelIMBAIN B T€YeHHE 3 4acOB MPU KOMHATHOU Temmneparype. K
cMecH 100aBysuT 4 H. BOAHBIA pacTBOP XJIOPHCTOBONOPOAHOH KuCioThl (0,06 Mi1) U mpomoska-
u nepemeninBarh B TedeHue 2 qacoB. TCX u JKXXMC coBMecTHO Mokas3anu, 4TO peakius 3a-
Bepiuniack. PeakuuoHHbIl pacTBop racunu ¢ npumeHenueM 2 mi HxO u skcrparuposanu
EtOAc (atunanerar) (5 mn x 3). O0beIUHEHHYIO OPTAHUYECKYIO (hasy CyIIMIIN C TIOMOIIBIO Oe3-
BOIHOTO cynibdara HaTpus U ¢uibTpoBaid. [locne KOHIEHTPUPOBAHUS OCTATOK OYHUINATIH HA KO-
JIOHKE C cHyIMKaresieM ¢ nomsydenreMm 10 mr nponykra, Bbixon 22%.

IH AMP (400 MI'u, CDCls): 6 8,36(s, 1H), 7,63(m, 2H), 7,42-7,37(m, 2H), 7,20-7,17(m,
1H), 7,16-7,13(m, 2H), 7,10-7,07(m, 2H), 5,70(brs, 2H), 5,55-5,50(m, 1H), 2,76-2,69(m, 1H),
2,56-2,49(m, 1H), 2,40(m, 1H), 2,36-2,30(m, 1H), 2,15-2,11(m, 2H).

MS ESI: m/z = 456,1, [M+H]".

IIpumep 8
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(1s,4S)-4-(4-amun0-3-(4-penokcudennn)- 1 H-nmupaszono| 3,4-d | mupumunus- 1 -ui) UK io-
rekcan-1-om u (1R, 4R)-4-(4-amuno-3-(4-henokcudennn)-1H-mupasono| 3,4-d [nupumuaus-1-

WUT)LIUKJIOTeKCaH- 1 -0

"L/ N OH

B BeIcymeHHy 10 ABYXTopayto kondy Ha SO mi modasmsiu PPh3(0,52 1, 1,98 mmons) u 15
M1 cBepxcyxoro TI'®, u oxJiaxaaiy Ha JIGASTHOW STaHOJMBHOM OaHe. 3aTeM B CUCTEMY MO KaIlIsiM
nobapysun auuzonponmnazonukapdbokcunar (0,40 t, 0,39 mn, 1,98 mmosb). PeakunoHHbIN pac-
TBOp NepeMelnBaiy B TeueHue 30 MUH MpU TOU K€ TeMIlepaType, MOKa PEeaKLMOHHAsl CUCTEMAa
He mpeBpartwiack B Oenblii ocanok. 3-(4-dpenoxcudenwn)-1H-nupaszono|3,4-d|mupumunun-4-
amuH (0,30 1, 0,99 mmonb) u 1,4-nmukiorekcannuon (muc: tpanc = 1:0,7, AMP) (114 wmr, 0,99
MmoJb) B 10 Mot TT'® nobasnsiiy B MOMy4YeHHBIH pacTBOP IJIsl TPOBEIEHUS PEAKLH B TEUCHUE
30 mun, n TCX nokasana, 4to 1,4-1uKJIOreKCaHIUON U3pacxonaosaH. B pacteop mobasisu 20
MJI HaCBIIEHHOrO xyopuaa amMmonus. bonemyro yacte TI'® ypansnu u skcrparuposanu [IXM
(20 ma x 3). OOpenUHEHHYIO OPraHUYECKYO a3y MPOMBIBAJIN COIEBBIM pacTBOpoM (50 mux 1) u
CYLIWIH ¢ MOMOIIBI0 Oe3BogHOrO cynbdara Harpus. [Tocne GunsrpoBanust 1OOABISIN CHITUKA-
rexb. CMech ouniany Ha KonoHke ¢ cuinkareneM(MeOH / JIXM) ¢ nonydenuem 10 mr npume-
pa 8A (1s, 4S)-4-(4-amuno-3-(4-penokcudenun)-1H-nmpazono[ 3,4-d [mupumunus-1-u) TUKIO-
rekcaH-1-om, Berxon 22% (1% MeOH), u 30 mr npumepa 8B (1R, 4R)-4-(4-amun0-3-(4-heHoK-

cudenmn)- | H-nupazono[ 3,4-dJnupumuans- 1 -un) nuknorekcas-1-om, Berxox 10% (2% MeOH).

Ipumep 8A:

IH AMP (400 MTI'u, CDCl3): 6 8,38(s, 1H), 7,67-7,63(m, 2H), 7,40-7,39(m, 2H),
7,19-7,07(m, SH), 5,46(brs, 2H), 4,84-4,76(m, 1H), 3,86-3,79(m, 1H), 2,28-2,05(m, 6H),
1,57-1,56(m, 2H).

MS ESI: m/z = 402, [M+H]*.

Hpumep 8B:
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IH SIMP (400 MT', CDCls): & 8,43(s, 1H), 7,48-7,41(m, 2H), 7,40-7,39(m, 2H),
7,28-727 (m, 1H), 7,24-7,16(m, 4H), 5,24(brs, 2H), 4,22-4,16(m, 1H), 3,91-3,86(m, 1H),
2,45-2,35(m, 2H), 2,14-2,11(m, 2H), 1,95-1,92(m, 2H), 1,40-1,31(m, 2H).

MS ESI: m/z = 402, [M+H]*.

IIpumep 9
(1s,4S)-4-(4-amun0-3-(4-penokcudenmn)- | H-nmupaszono[3,4-d |nupumunun- 1 -un]-1-me-
tunnukiorekcan-1-on u  (1R,4R)-4-(4-amuno-3-(4-penoxcudenmn)-1H-nupasono[3,4-d jnupu-

MUIUH- 1 -1 ]- 1 -MeTunuKiIorekcas- 1 -om

Cramus 1: 4-(4-amuno-3-(4-penoxcudennn)-1H-nupaszono[3,4-dnupumuaun-1-nm]

UKJIOT€KCaHOH-1-0H

B BricymeHHywo konby Ha 25 ma pobasusnu (ls, 4S)-4-(4-amuno-3-(4-
dbenokcudenmn)- 1 H-mupazono[3,4-d Jnupumunun-1-mn) uuknorekcan-1-om (0,20 r;, 0,45 MMob)
u 3 mu 6e3BogHoro JIXM B atmocdepe Ar. Koy momernanu B JIeASTHYIO 3TAHOJIBHYIO OaHIO. 3
mi pearenta [lecca-Mapruna (0,23 1, 0,53 mmons) B JIXM nobaBiisiiiu mo KarjisiM B KOJIOy Mpu
NepeMelTNBaHUH U 3aTeM nepemernnBany eme S yacoB. TCX mokasania, 4To peakius OKOHUEHA.
B peakumonnyro cucremy noOaBisuIH CHIIMKAreNib CpeaHero pasmepa. CMech OYHINAU HA KO-

noHke ¢ cumkareneM (IXM: MeOH = 100:1) ¢ monyuennem 150 mr nponykra, Berxon 83%.

Cranus 2: (1S,45)-4-(4-amuno-3-(4-penoxcudennn)-1H-mupaszono[3,4-d|mupumuann-1-
wi|-1-merunuuknorekcan-1-on u (1R, 4R)-4-(4-amuno-3-(4-penokcudennn)-1H-mmpaszono[3,4-
d]mupumunus-1-mi]- 1 -meTuIuKIOreKcan-1-omn
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B Boeicymennyro konOy Ha 25 mu goGaensuim O6e3Bomnbiil xmopun unepust (0,29 1, 1,18
MMOJb) U 2 Ma Oe3ponHoro TT'® mon 3ammuroit Ar. CMmech nepeMerinBaiy B TedeHue 1 9 npu
KOMHATHOW TeMITepaType, 3aTeM MOMeINain B OaHI0 C CYXHUM JIbJOM H 3TaHOJIOM JJIsl OXJIaKIe-
Hus 10 npumepHo -75°C. ITonmyueHHBIH pacTBOp MEAJEHHO cMewuBaiu ¢ 1M MeTuiiuTueM
(1,18 mm, 1,18 mmonp) B 3dupe. Ilocne peakiyu B TeueHue 2 4 npu -75°C, peakLUHOHHYIO CH-
CTeMy cMemuBaiu ¢ 5 M pacteopa 4- (4-amuuo-3-(4-penokcudenun)-1H-nupazono|3,4-d]mnu-
pumuauH- 1 -ni|uukiorekcaHon-1-ona B8 TI'® (100 mr; 0,30 MMOJIb) U IPOAOIDKIIIA PEAKLIUIO B
TeueHue 15 MuH. baHIo ¢ CyXUM JIbIOM U 3TaHOJOM YAAJSUIH, U IPOAOJDKAIN PEAKLIUI0 CMECH B
TeueHne | daca (C €CTECTBEHHBIM HarpeBaHHWEM 10 KOMHaTHOU Temmeparypol). TCX mokasana,
YTO peakLHsi OKOHYeHa. PeakinOHHBIN pacTBOp nepememnsaii ¢ 15 miu 0,5 H. BOAHBIM pacTBoO-
pom HCI u skerparuposamu JIXM (10 mix3). OObeAMHEHHYO OpraHMYecKyo a3y mpoMbIBaIN
HACBIIIEHHBIM pacTBopoM OukapOonara Harpus (10 mnx2), HoO (20 mix2) 1 coneBbIM pacTBO-
poM (20 mix1), 1 3aTeM CyLIMIN ¢ MTOMOIIBIO Oe3BomHOTrO cynbdara Hatpus. [locne ¢puasTpoBa-
HUSI M KOHIIEHTPHPOBAHUS OCTATOK OYHMINAJIH Ha KOJIOHKe ¢ cunmkaresneM (JIXM: MeOH = 100:1
~ 100:2) ¢ monyuennem 50 mr Ilpumepa 9A: (1s,4s)-4-(4-amuHo-3-(4-perokcudennn)-1H-nu-
pazono[3,4-d|mupumunun- 1 -ui]- 1 -meTunnukiorekcan- 1-on, Bexon 42%; 50 mr Ipumepa 9B:
(1r,4r)-4 (4-amuno-3-(4-penokcudennn)- 1 H-mupazono|3,4-djmupumuana- 1 -nn|- 1 -MeTuammkIio-

rekcas-1-om, Beixom: 42%.

IIpumep 9A:

IH AMP (400 MI'u, CDCIs): 6 8,37(s, 1H), 7,66(d, J = 8,6 I'u, 2H), 7,39(t, J = 8,0 I'yy,
2H), 7,16(dd, J = 12,2 'y, 8,0 'y, 3H), 7,08(d, J = 7,7 I', 2H), 5,49(brs, 2H), 4,79-4,72 (m, 1H),
2,55-2,45(m, 2H), 1,94-1,79(m, 4H), 1,75-1,67(m, 2H), 1,32(s, 3H).

MS ESI: m/z =416, [M+H]*.

IIpumep 9B:
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IH SIMP (400 MT'u, CDCls): & 8,37(s, 1H), 7,65(d, J = 8,7 I'y, 2H), 7,39(dd, J = 8.5, 7,5
T'w, 2H), 7,21-7,12(m, 3H), 7,08(dd, J = 8.6, 1,0 T, 2H), 5,53(s, 2H), 4,91-4,76 (m, 1H), 2,33 —
2,18(m, 2H), 2,09-2,01 (m, 2H), 1,92(d, J = 12,8 T, 2H), 1,77(dd, T = 13,1, 3,8 Ty, 2H), 1,43(s,
3H).

MS ESI: m/z = 416, [M+H]*.

Hpumep 10

4-(4-amun0-3-(4-penokcudenun)- 1 H-nupazono[3,4-d | mupumunun- 1-wi]- 1 -iukionpo-

o)
NH,
> \
N N \ N

B BbICyIIEHHYIO IBYXTOpIyr0 KOOy Ha SO mul 10OaBIsUTH MPOMEXKYTOYHOE COENUHEHHE

HUAJILUKIIOreKkcad- 1 -0

4-(4-amuno-3 -(4-hbenokcudennn)- 1 H-nupazono| 3,4-d jrupumuaus- 1 -wn Juuknorekc-1-oa (0,30
r, 0,75 mmonp) u 30 mn 6e3BonHoro TI'® B armMocdepe Ar. PeaknnmoHHY0 KOOy MOMENain B
JIENSTHY IO 3TAHOJIbHYIO OaHIO Jisl oxJjiaskneHus no -10°C. 3areM B cuCTeMy MO KaruisiM 100aBIisi-
au 1M mukinonponuimaraust Opomun (7,51 mn, 7,51 mmone) B TT'®. Tlocne nobasienwus nens-
HYIO 3TaHOJIbHYIO OaHIO YIAJSsUTH U1 €CTECTBEHHOTO HArPEBaHMs A0 KOMHATHOH TeMIepaTyphl.
[Ipomomkany OCyIECTBIATh PEAKLHIO B MOJYyYEHHOM pacTBope B TeueHne Houu. TCX nokasana,
47O peakuust okoHueHa. K pactBopy nodasismu 10 miu 0,5 H. BogHOTO pactBopa HCI u skctpa-
ruposaiu JIXM (10 mi x 3). OObenMHEHHYIO OPraHUYECKYO (pa3y MPOMBIBAJIN HACHIIIEHHBIM
pactBopom OukapOonara Hatpust (10 mur x 3), H2O(10 mn X 3) u coneBbIM pacTBopoM (20 M x
1), 1 3aTeM cymmiIM ¢ MOMOIIBI Oe3BogHOro cynbgara Harpus. Ilocne GunbTpoBaHUA U KOH-
LIEHTPUPOBAHHUS OCTATOK OYHILNAIN Ha KoJIoHKe ¢ crumkareseM (JIXM: MeOH = 100:1 ~ 100:2) ¢
nonyuyeHueM 250 Mr npoaykra, Bbxos 65%.

IH AMP (400 MI'u, CDCls): 6 8,35(s, 1H), 7,65(m, 2H), 7,45-7,32(m, 2H), 7,19-7,04(m,
5H), 5,70(brs, 2H), 4,98-4,84(m, 0,3H), 4,77(m, 0,7H), 2,67-2,44(m, 1,6H), 2,44-2,32(m,
0,75H), 2,18-1,53(m, 6H), 1,06-0,84 (m, 1H), 0,40(d, J = 6,9 I'n;, 4H).

MS ESI: m/z = 442, [M+H]*.
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Hpumep 11
(1s,4S)-4-(4-amuno0-3-(4-(4-propdhenokcu ) enwn)-1 H-nupazono[3,4-d | nupumunna-1-
winuukiorekc-1-on u (1R,4R)-4-(4-amuno-3-(4-(4-propdenokcn)pennn)-1H-mupazono[3,4-

d]mupumunuH-1-m1) nukiIorekc- 1-om

Cragus 1: 1-6pom-4-(4-pTopdeHokcr) GeH305

Br F o
o — O,

B BrICyIIeHHYIO Tpexropiyro kondy Ha 500 mi mocnenoBarenbHO 100aBisun OpomMioa-
6enzon (30,00 , 106,04 mmons), 4-dpTopdenon (17,83 r, 159,06 mmorns), kapOonar nesus (69,10
r, 212,08 MMOJIB), TUMETHIIAMIHOYKCYCHY 10 KucioTy (0,82 1, 7,95 mmonb), onun meau (0,40 T,
2,12 mmonb) u 350 mi 1,4-nuokcana B atmocdepe Ar. Cmech HarpeBanu 1o 90 °C mist ocy-
LIECTBJICHUSI peakuun B TeueHne 8 yacos, 1 TCX mokasana, 4to peakuus 3asepuuiachk. K pac-
TBOpY mobaemsu 200 ma HxO, paspensiu u sxcrparuposanu ¢ npumeneHueM EtOAc (50 mo x
3). O0beqUHEHHYI0 OpPTaHUYECKYIO (ha3y MPOMBIBAIA HACBIIIEHHBIM COJEeBbIM pacTBopoM (300
MJI X 1) B CyIIHIIA ¢ IOMOINBIO Oe3BOmHOTO cynb(ara Hatpus. [locne GunbTpoBaHus, moayyeH-
HBIH PACTBOP CMELIMBAJIN C CHJIMKAreJieM M OUHINAIN Ha KOJIOHKE C CHJIKaresieM (TeTposeiHbIi
a¢up) ¢ monyuenuem 21,00 r nmponykra, Berxon 73%.

IH AMP (400 MI'u, CDCls): 6 7,42(d, J = 9,0 I', 2H), 7,08-7,00(m, 2H), 7,00-6,93(m,
2H), 6,84(d, J = 9,0 I', 2H).

Cragus 2: (4-(4-q)Top(beHOKCI/I)(beHI/m)6opHas[ KHCJIOTa

ROWG AN osok - @/@f

B BBICYyIIEHHY IO ABYXTOpIyH0 KOOy Ha 250 My 1oOaBIsiM MPOMEKYTOUHOE COENUHEHHE
1-6pom-4-(4-pTopdenokcu)oenson (2,00 r, 7,49 mmons) u 100 M1 Ge3ponnoro TI'®, u oxia-

JKOaJInu B OaHe ¢ 3TAHOJIOM U CYXUM JIbJOM. PeaKLII/IOHHy}O CUCTEMY MCIAJICHHO MEPEMEIIUBAJIN C
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2,4 M u-OytwuutueMm B H-rekcane (4,06 mut, 9,73 MMONb) M TIPONOJKAIH TIEpEMEITBAHIE B
teuerne 40 muHyT. B cucremy no karuisim gobasisutu Tpumsonponokcudbop. TCX nokasana, uto
peakusi OKOHYeHa. PeakIMOHHBIN pacTBOP MeAJeHHO BputMBaau B 100 MJI HACBHIIEHHOIO BOA-
HOTO PacTBOpa XJopHaa aMMoHUs 1 skcTparuposaid EtOAc (50 mu X 3). O6penuHeHHy0 opra-
HUYECKYIO (pa3y MpOMBIBaIN HACBIIIEHHBIM COJNEBBIM pacTBopoM (100 mu X 1) u cymunu ¢ mo-
MouIpto 6e3BopHOro cynbdara Harpus. Ilocne QuUIBTPOBaHMS M KOHIEHTPHPOBAHUS, OCTATOK
OYUINAJIN HA KOJIOHKE C CHIMKarejeM(meTposieinbIii a¢up: stunanerar = 97:3 ~ 55:45) ¢ nony-
yeHueM 1,5 r npoaykra, Bbxos 86%.

1H SIMP (400 MT'y, CDCls): & 8,16(d, J = 8,6 T'wy, 2H), 7,10-6,94(m, 8H).

Cranus 3: 3-(4-(4-propdhenoxcn)penmn)- 1 H-nmupazono| 3,4-d jJnupumunnn-4-amMmuH
NH, | O

NK)YQ’N . HO\B/©/ \©\F —_— NH,
N“TN OH

B BeIicymeHHyr0 aByxropiyr kojOy Ha 25 mi mobaemsumm 3-iiomo- 1H-mupasono[3,4-
dlnupumunun-4-amun (5,00 r, 19,16 Mmonb), mpomMexyTouHoe coenuHeHue (4-(4-
dbrophenokcu)penmnn)dopuyro kucaoty (8,89 1, 38,31 mmons), u pocdar kamus (12,20 1, 57,47
mMmonb), 150 mn 1,4-muokcana u 50 mux H>O, u ¢ TpexkparHoi 3ameHOl Ar H00aBisUTd TeTpa-
tpudenundocdun mamranus (3,32 r, 2,87 mmob). Jlanee oCymecTRISUIN TPEXKPATHYIO 3aMEHY
Ar B pEakLUMOHHOW CMECH, U HarpeBaJld U KUIATUIN C OOPAaTHBIM XOJOAMJIBHHKOM B TEUCHHE
Tpex vacoB. TCX mokasana, 4To peakiusi OkoH4YeHa. B peaknmonHyio cucremy noGasmsum 150
v H2O, nepememBanu B Teuerne 10 MuHyT 1 Gunsrposanu. HeounineHHbIH TPOAYKT pacTH-
pamu ¢ MeOH u EtOAc (MeOH: EtOAc = 1:5, 10 mx) ¢ nonyuerneM 4,31 T npoxykTa, BBIXOL
70%.

IH AMP (400 MI'u, IMCO-ds): & 13,45(s, 1H), 8,21(s, 1H), 7,66(d, J = 8,5 I'y, 2H), 7,27
(t, J=8,7T', 2H), 7,21-7,16(m, 2H), 7,13(d, J = 8,5 I', 2H), 6,74(brs, 2H).

MS ESI: m/z =322, [M+H]".

Cramusa 4: (1S, 4S)-4-(4-amuno-3-(4-(4-prophenokcn)dpennn)- 1 H-nmupazomno| 3,4-d]nu-
pumuauH- 1 -umnukiorekc-1-o1 u (1R, 4R)-4-(4-amuno0-3-(4-(4-¢pTopdenokcn)penmn)- 1 H-mupa-

30510[ 3,4-d |mupumunun- 1 -wn) uukiorekc- 1-o5
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B BeIcymeHHy 0 AByXropayto kondy Ha 100 M goOaBisiiM NpoMeEKyTOUHOE COENUHEHHE
3-(4-(4-Propdenokcn)denmn)- | H-nupazono[ 3,4-djmupumuann-4-amua (1,00 1, 3,11 mmods),
1,4-muxnorekcarnuon (muc: tpanc = 1:0,7, cogepxkanue no AMP) (0,72 1, 6,22 mmois), PPh;
(1,63 1, 6,22 mmonb) u 40 mu OespomgHoro TT'®, u oxnakganu Ha JIEASTHOW STAaHOJBHOU OaHe.
Humzonponun azogukapdokcunar (1,26 1, 6,22 MMOJIb) MEAJICHHO NOOABISUIA B CMECh H Iepe-
memuBaju B TeueHue Houn. TCX u JKXMC nokazanu, 4To peaxiuus 3aBepiimiachk. B peakunon-
HbIA pacTBOp noOamBimsi 20 MJI HACBIIEHHOTO PACTBOpA XJIOPUAA AMMOHHUS IS YIOAJICHUS
Oonbmeit vactu TI'®. B monyuennstii pactsop mpobdasmsim 20 ma HxO u skcTparuposanu no-
cpeacteoM XM (30 ma X 3). OObenrHEHHYIO OpraHUYeCKyr0 (pasy MPOMBIBAIH COJEBBIM pac-
TBOpOM (50 Muix1), u cymuam ¢ moMouIsro 6e3BoaHOTO cynbgara Hatpus. [locne punsrpoBanus,
PEaKLMOHHYIO CUCTEMY MEPEMEIINBAJIH C CHIIMKAreJIeM U OYHIIAIN Ha KOJIOHKE C CHIIMKAreJieM C
nonyuerneM 700 mr npumepa 11A (1s,4s)-4-(4-amuno-3-(4-(4-pTopdenokcn)penmn)-1H-nmupa-
30110/ 3,4-d|mupumunus- 1 -mn)uuknorexc- 1-omn, Berxon 53%; u 100 mr npumepa 11B (1r,4r)-4-(4-
aMuHO-3-(4-(4-pTopdhenokcn)penmn)- 1 H-nmupaszono[3,4-d | nupumuaun- 1 -un)aukaorexc-1-on

100 mr, BbIXOA 8%.

IIpumep 11A:

IH AMP (400 MI'u, CDCls): 6 8,34(s, 1H), 7,66(d, J = 8,7 I'y, 2H), 7,10-7,06(m, 6H),
5,90(brs, 2H), 4,83-4,78(m, 1H), 4,12(m, 1H), 2,55-2,49(m, 2H), 2,01(m, 2H), 2,42-2,41(m, 2H),
2,04-1,99(m, 2H).

MS ESI: m/z = 420, [M+H]*.

IIpumep 11B:

IH AMP (400 MI'u, CDCls): 6 8,38(s, 1H), 7,64(d, J = 8,7 I'y, 2H), 7,12-7,05(m, 6H),
5,45(brs, 2H), 4,82-4,76(m, 1H), 3,86 — 3,75(m, 2H), 2,27-2,05(m, 7H).

MS ESI: m/z = 420, [M+H]*.
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Hpumep 12
(1s,4S)-4-(4-amuno0-3-(4-(4-propdhenokcu ) enwn)-1 H-nupazono[3,4-d | nupumunna-1-
wn)-1-mernnuukiorekc-1-om 1 (1R,4R)-4-(4-amuno-3-(4-(4-proppenokcn)pennn)- 1 H-nmupazo-

n0[3,4-dmupumunun- 1-wn)- 1 -meTunuukiorekc- 1 -on

Cramua 1: 4-(4-amuno-3-(4-pTopdenokcu)pennn)-1H-mupazono|3,4-d|mupumunus-1-

F F
o} O
NH, NH,
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NEw, Np
NT N NT N
(6]

OH

HJILUKIIOreKC-1-0H

B BbicymieHHy0 aByxropayio koiOy Ha 50 mu mobasmsumu (1s,4S)-4-(4-amunro-3-(4-(4-
dropdpenokcu)penrn)-1H-mupazono[3,4-dJmupumuaun- 1 -un)uuknorekc-1-om (0,60 r, 1,43
MMoJb) U 15 M ceepxcyxoro JIXM B armocdepe Ar, OXJaXIadH Ha XOJOTHOW 3TAaHOJBHOHN
Oane, u 3areM 1o KarusiM noOasysiin 15 mn pearenra Jlecca-Mapruna (0,72 1, 1,69 mmons) B
JAXM. Ilponomxkanu peakuuto cMecu B TedeHue 4 4. JKXMC nokaszana, 4To peakuus 3aBepliu-
nack. B peakunonnyro cucremy no6asisuii 10 M1 HACHIIIEHHOTO PacTBOpa XJIOPHIA aMMOHHSL.
[TonyueHHsIH pacTBOp SKCTparuposaiu nocpenctsoM AXM (15 mn x 3). OObenuHeHHYIO Opra-
HUYECKYIO (pa3y MPOMBIBAIH COJIEBBIM pacTBOPOM (30 mut X 1), CyIIHIN C MOMOIIBIO O€3BOIHOTO
cynbgara Harpust. [locae GunbTpoBaHUS M KOHLIEHTPHUPOBAHUS OCTATOK OYHUINAJIH HAa KOJOHKE C
cunukaresiem (JIXM: MeOH= 100:1,2-100:4) ¢ nonyuenuem 500 mr, Bbxoa 83%.

MS ESI: m/z =418, [M+H]".

Cranus 2: (1s,4s)-4-(4-amuH0-3-(4-(4-propdenokcn) dpennn)-1H-mpaszono|3,4-d|nmupu-
MUAUH- 1 -1n)-1-metunuukiaorekc-1-on1 u (1R, 4R)-4-(4-amuno-3-(4-(4-propheHokcu)

¢benmn)-1H-mupazono| 3,4-d jnupumunus- 1 -um)- 1 -meTrnukiorekc- 1 -on
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B BrIcymeHHyr0 AByXropayro konOy Ha 25 mu mpo0aBisuii Oe3BOOHBIN XJIOPHI LEpUs
(0,29 1; 1,18 mmomnb) u 3 mu 6e3BonnHoro TT'® B armochepe Ar. CMech nepemMeInuBaig B TEHCHNE
1 4 mpu KOMHATHOH TeMmmeparype U MOMeIaiu B OaHIO C CYXUM JIbJIOM U 3TaHOJIOM JJIsl OXJia-
xpaeHust 1o npumepHo -700C. ITo karsam noGasnsmm 1,6 M pactBop metmutus B 3pupe (1,18
mi, 1,18 MMOJIB), U TTIOJTyYEHHBIH pacTBOP MEPEMELTHBAIIN IIPH TEMIIEpAType B TeueHue | Jaca. 3
min 4 - (4-amunHO-3-(4-¢pTopdenokcu) ¢enun)-1H-nupazono[3,4-d|nupumunun-1-
winukiorekc-1-ona (0,10 1, 0,24 mmosp) B TT'® no karuisim 1o0aByIsik B pacTBOP, U MPOIOIKA-
nu nepemernnBanue B TeueHue 1,5 1. TCX nokaszana, 4to peakuust okoHueHa. Peakuuto racunu ¢
MIPUMEHEHNEM 3 MJI HACBILIEHHOIO pacTBOpa XJopuaa aMMoHus, yaaasiu TI'®d, u skcrparupo-
Basu EtOAc (5 mnx3). OObenMHEHHYO OpraHUYecKyro (pa3y MpOMBIBAU COJNIEBBIM PAacTBOPOM
(5 Mix2) u 3aTeM CyIIMIN ¢ TIOMOIIBIO0 O0e3BOAHOTO cynb(ara Harpus. [Tocne GunsrpoBanus mo-
Oapmsn cunmkarenb. OCTaTOK OUMINANM Ha KOJNOHKE ¢ cuimkarenem (JIXM: MeOH = 100:
1,2~100: 5~100: 10) ¢ nonyuyerunem 25 mr Ipumepa 12A: (1s, 4s)-4-(4-amuno-3-(4-(4-dbropde-
Hokcn) pernn)-1H-mupazono[ 3,4-dmupumunms-1-ni)- 1 -merunuukiorexkc-1-oi, Berxon 25%; 23
mr Ilpumepa 12B: (11, 4r)-4-(4-amuno-3-(4-(4-proppenokcn) dpenmn)-1H-nupasono[3,4-d]nu-

puMuIuH- 1 -1)- 1 -meTunukiIorekc- 1 -oi, Berxon: 23%.

IIpumep 12A:

IH AMP (400 MI'y, CDCl3): & 8,34(s, 1H), 7,66-7,64(d, 2H), 7,12-7,05(m, 6H), 5,73 (brs,
2H), 4,79-4,71(m, 1H), 2,54-2,44(m, 2H), 1,91-1,84(m, 4H), 1,72-1,66(m, 2H), 1,32(s, 3H).

MS ESI: m/z = 434, [M+H]*.

IIpumep 12B:

IH AMP (400 MI', CDCls): & 8,37(s, 1H), 7,66-7,64(d, 2H), 7,13-7,06(m, 6H), 5,58(brs,
2H), 4,88-4,80(m, 1H), 2,30-2,20(m, 2H), 2,07-2,03(m, 2H), 1,93-1,90(m, 2H), 1,79-1,72(m,
2H), 1,43(s, 3H).

MS ESI: m/z =434, [M+H]".
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Hpumep 13
() Huc-3-(4-amuno-3-(4-(4-propdenokcn)denmn)-1H-mupaszono| 3,4-d Jnupumuaun-1-
W) nukionenTan-1-on u (£) Tpanc-3-(4-amuno-3-(4-gropdpenokcn) pennn)-1H-mmpaszono[3,4-

d]mupumunus-1-ui) uukIoneHran-1-on
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nuc- TPAaHC-

B BrIcymIeHHY0 Tpexropiayro kondy Ha 100 Mt moOaBisian mMpOMeKy TOUHbIE COSTUHEHUS
3-(4-(4-Ppropdenokcn) pernmn)- 1 H-nmupazono|3,4-d|mupumuann-4-amus (3,10 1, 9,65 Mmonb) u
PPh; (2,56 1, 9,74 Mmonb) B atMocepe Ar, H OCYIIECTBIIN TPEXKPATHYIO 3aMEHy Ar, U 3aTeM
MIOMEIIAH JIEASHY 0 dTaHONbHY0 Oanto. Jlobasmsm 10 mn 1,3-mmuknonenranauona (0,99 1, 9,65
MMOJIb) B cBepxcyxoM TT'®@, a 3areM B peakIMOHHYIO CUCTEMY MEIUIEHHO I10 KaruisiM 100aBIIsLTH
nuusonpommiazonukapdbokcunar (0,99 r, 9,65 mmonsb). [IpoBoaniu peakuo MONy4eHHOTO pac-
TBOpa B TeueHue 3 4, u JKXMC nokasana, 4ro peaxkuus 3aBepiinnach. Pactsop BeuiuBamu B 130
M H,O u 3arem skcrparuposanu EtOAc (100 ma x 3). OObenMHEHHYIO0 OpraHUYecKyro (asy
IIPOMBIBAJIN COJIEBBIM pacTBOPOM (200 mirx 1) u 3aTeM CyIIMIIM C TOMOIIBIO OE3BOTHOTO CyJibda-
ta Harpus. [locne GuIbTpOBaHUS U KOHIEHTPUPOBAHUS, OCTATOK OYMIINAJN HA KOJIOHKE C CHIIU-
kareneM ¢ noayduenuem 1,8 r Ilpumepa 13A: (£) uuc-3-(4-amuuo-3-(4-(4-
¢dropdenokcu)penmn)-1H-nupasono[3,4-djnupumunun-1-un) mukionentas-1-on, Bbxox 46%;
200 mr mpumepa 13B: (+) Tpanc-3-(4-amuHo-3-(4-(4-propdenokcn)pennn)-1H-mmpaszono[3,4-

d]mupumunuH-1-un) uukioneHTas-1-om, Bexon: 5%.

IIpumep 13A:

IH AMP (400 MI'n, CDCls): 6 8,38(s, 1H), 7,63(m, 2H), 7,15-6,97(m, 6H), 5,56(brs,
2H), 5,47(m, 1H), 4,44(s, 1H), 2,52-2,34 (m, 2H), 2,32-2,16(m, 1H), 2,20(m, 1H), 2,12-2,00(m,
1H), 1,92-1,81(m, 1H).

MS ESI: m/z = 406, [M+H]".

IIpumep 13B:
52



MS ESI: m/z = 406, [M+H]*.

IIpumep 14
() uuc-3-(4-amuno-3-(4-(4-propdhenokcn)denmn)- 1 H-mupazono| 3,4-d [mupumuaun-1-
win)-1-merunuukioneHTan-1-on u () Tpanc-3-(4-amuHo-3-(4-(4-propdenokcu)pennn)-1H-nu-

pazono|3,4-d|mupumunuH- 1 -ui)- | -MeTHIIHKIoNIeHTaH- 1 -0

ouc-

Cranus 1: 3-(4-amuHo-3-(4-(4-¢pTopdpenokcu)pennn)-1H-mupaszono[3,4-d|mupumuann-1-

WJT)LIUKJIONIEHTaH- | -OH

B BbICymeHHy0 OBYXropiyroo koiOy Ha 50 mu gobGasnsim (+) muc-3-(4-amuaO-3-(4-(4-
dbropdenokcu)pennn)-1H-mupazono[3,4-d [mupumuaun- 1 -un)uuknonenran-1-on (0,50 r, 1,23
MMoJb) U 15 M cBepxcyxoro JIXM B armocdepe Ar. Konby oxmnakmanu Ha JeAstHON 3TaHOJb-
Holi Oane. K cmecu mo karusim gobasmsuin 15 Mo pactBopa pearenra Jlecca-Mapruna (0,62 T,
1,46 mmogp) B JIXM. [Ipogomkanu OCYIIECTBIATh PEAKIHIO B MOJYYEHHOM PACTBOPE U KOHTPO-
nmuposanu ¢ nomotreio XKXMC. Tlocne u3spacxonoBaHUs UCXOJHOTO MaTepHalia B CUCTEMY JO-
Oapnsi 10 MJT HACBIIEHHOTO XJIOPHUAA aMMOHUS, M 3aT€M SKCTPAarupoBaiiu ¢ rnomouso JIXM
(15 mn x 3). OObenMHEHHYIO OPraHUYeCKyI0 (ha3y MPOMBIBAIN COJNEBBIM pacTBopoM (30 mi x 1)
U 3aTeM CYUIWIN C TIOMOINBI0 Oe3BogHOrO cynbdara Hatpus. [Tocne dumsrpoBanus noOaBIsIN
cunukarenab. OCTaToOK OYMINAIN Ha KOJOHKe ¢ cuukareneM (JIXM: MeOH = 100:1,2-100:5) ¢

nonyuyeHueM 430 Mr npoaykra, Bbxos 86%.
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1H SIMP (400 MT', CDCls): & 8,38(s, 1H), 7,63(m, 2H), 7,14-7,01(m, 6H), 5,69-5,62(m,
1H), 5,58(brs, 2H), 3,02-2,96(m, 1H), 2,82-2,68(m, 2H), 2,60-2,54(m, 2H), 2,45-2,32(m, 1H).

15F SIMP (376 MI'yy, CDCI3): & -118,79(s).

MS ESI: m/z = 404, [M+H]*.

Cramua 2: () nuc-3-(4-amuno-3-(4-(4-prophenokcn)dpernn)- 1 H-mupazomno| 3,4-d]nu-
pumuauH-1-n)- 1 -meTunnukionenTan-1-on u (+) tpanc-3-(4-amuHo-3-(4-(4-propdenokcu)de-

Hu)-1 H-nupasono| 3,4-d Jnupumunus- 1 -ui)- | -meTrmukIonesras- 1 -on

nuc- TPaHC-

B Boeicymennyro konOy Ha 25 mu goGaensuim Oe3Bomnbiil xmopun unepust (0,49 1, 1,98
MMoJb) U 3 M 6e3sonHoro TI'® mopn 3ammToil Ar, U epeMeInnBajIi B TeUeHHe | 4 Mpu KOMHAT-
Hol Temneparype. Konly nomemanu B OaHIO € CYyXHM JIbJIOM M 3TAHOJIOM JUIsl OXJIAKIACHUS MTPH-
MepHO 1o -70 °C, 3aTreM MeIUIeHHO 1o KarusiM nodasisumi 1,6 M pacTBop MeTHILTUTHS B 3dHpe
(1,24 mn, 1,98 mmone). [Tocne npoBeneHust peakuy B TedeHHe | 4 pu TOM ke TeMmeparype, 1mo
KarsiM  100aBisui 3 MJI  IPOMEKYTOYHOro coenuHeHust 3-(4-amuHo-3-(4-¢propdeHokcn)
¢dbennn)- 1 H-nmupazono| 3,4-d|mupumunun- 1 -mn) nukionental-1-ona (0,20 r, 0,50 mmons) B TT' O,
U 3areM Inpopospkaiu peakuuto B tedenue 1,5 4. TCX nokaszana, uro peakuus okoHueHa. Peax-
LIUOHHBIN PACTBOP raCHJIM C MPUMEHEHHEM 3 MJI HACHIIIIEHHOTO BOOHOTO PacTBOPA XJIOPUAA aM-
MOHUSI, yaaysin Oosbinyio 4acte TI'®, u sxcrparupoBamu EtOAc (5 mnx3). OObenuHeHHYO
OpraHn4ecKyro (hasy MPOMBIBAJIN COJIEBBIM pacTBOpoM (5 Mix3) M 3aTeM CYIIMJIHA C MOMOIIBIO
6e3BonHOTO cyibdara Hatpus. [Tocie GunbrpoBanus nodassyu crrkaresb. OCTaTOK OYUINATN
Ha KoJioHKe ¢ cuukareneMm (JIXM: MeOH = 100:1,2-100:10) ¢ nony4yenuem 80 mr mpumepa
14A: (£) uwmc-3-(4-amuno-3-(4-(4-propdenokcu)pennn)- 1 H-mupazono|3,4-d|nupumuaus-1-
wi)-1-merunuukioneHTan- 1-on, Beixon 40%; 70 mr npumepa 14B: () Tpanc-3-(4-amuno-3-(4 -
(4-¢pTopdpenokcn) ¢pennn)-1H-mupazono|3,4-dnupumunnn- 1 -un)- 1 -MeTunuukIoneHTas- 1 -o,

BbIXOI: 35%.
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IIpumep 14A:

IH AMP (400 MI'u, CDCI3): & 8,39(s, 1H), 7,67-7,65(m, 2H), 7,13-7,05(m, 6H), 5,64
(brs, 2H), 5,54-5,48(m, 1H), 2,49-2,41(m, 1H), 2,39-2,33(m, 2H), 2,22-2,18 (m, 1H), 2,08-2,02
(m, 1H), 1,80-1,69 (m, 1H), 1,45(s, 3H).

F AMP (376 MI'y, CDCI3): 6 -118,82 (s).

MS ESI: m/z = 420, [M+H]*.

IIpumep 14B:

IH AMP (400 MI'y, CDCI3): 6 8,37(s, 1H), 7,66-7,64 (m, 2H), 7,13-7,03 (m, 6H), 5,71-
5,63(m, 1H), 5,49(brs, 2H), 2,52-2,37 (m, 1H), 2,29-226 (m, 1H), 2,25-2,13 (m, 3H),
1,88-1,83(m, 1H), 1,52(s, 3H).

F AMP (376 MI'y, CDCI3): 6 -118,90 (s).

MS ESI: m/z = 420, [M+H]*.

IIpumep 15
(1R,3R)-3-(4-amun0-3-(4-(3-pTopdenokcn)- 1 H-mupazono[ 3,4-d [mupumuann-1-mn) 1uk-

Jorekc-1-om

o

Cranus 1: (1R, 3R)-3-(3-fiogo-4-((tpudenun-S-pocopununen) amuno)-1H-

nupazono|3,4-d Jnupumuane- 1-1i1| UKIOreKCH anerar

\ . 1
N
N
“OA

B BricymenHy0 Tpexropiayio koily Ha 250 mu goGasnmsm (1R, 3S)-3-ruppokcunmkio-
rekcun anerar (1,00 r, 6,32 mmons), 3-tiono-1H-nupaszono[3,4-dmupumuann-4-amus (3,30 T,

12,64 mmonb), Ph3P (4,97 1, 18,96 mmonb) 1 100 mut cBepxcyxoro TI'® B XxonomHON 3TaHONIBHON
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6ane. B cmech no karusim nobasisuin DIAD (3,84 1, 18,96 MMonb) B poOnoyKamy mepeMernti-
BaThb B TeueHue 5 yacos npu Takoi Temneparype. TCX nokasana, uto peakuus okoHdeHa. K pac-
tBOpY nodasnsu 100 mut H20 u sxctparuposanu nocpenctsom EtOAc (100 mu x 2). O6benu-
HEHHYI0 OpPTaHUYeCKyI a3y mpoMbIBaH coieBbiM pactBopoM (100 miax1) u 3aTeM Cymmiu ¢
noMoteio 0e3BonHOro cyibdara Hatpus. [locie uibTpoBaHNsS 1 KOHLIEHTPUPOBAHUS, OCTATOK
OYHILNAINA HA KOJIOHKE C CHUJIMKareneM (TeTposelHbli >¢up: stuiauerar = 5:1) ¢ moiaydeHnem
1,20 r nponyxTa, Bbxon 60%.
MS ESI: m/z = 662, [M+H]*.

Cramusa 2: (IR, 3R)-3-(4-amuno-3-tiono-1H-nmpaszono[ 3,4-dnupumuans-1-mn) wukio-

I'CeKCUI anerar

ﬁPhg,
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B kpyrnononnyro kondy Ha 25 ma gobasisuiu (1R,3R)-3-(3-tiono-4-((Tpudenun-S-gpoco-
pwnaen)amuHo)- 1 H-iupazono|3,4-d | mupumuans- 1 -un|unknorekcun  anerar (100 wmr, 0,15
MMOJIb), 15 Ma ykeycHoi kuciotsl 1 15 mut H2O B atmocdepe Ar. Cmech Harpesain ¢ 0OpaTHbIM
xojoaunbHuKoM B TedeHue 2 4. J)KXMC nokasana, 4to peaxius 3aBeplimiach. SO M1 HaChILIEH-
HOTO BOJIHOTO pacTBopa OukapOOHATa HATPUsI MPUMEHSUIN JJIsI HEUTPaNIN3alui CUCTEMBL, B 3KC-
tparuposau nocpenctsoMm EtOAc (20 mu x 3). OObenrHEHHYI0 OpraHUYeCcKyro a3y mpoMbIBa-
71 coJieBbIM pacTBopoM (30 murx1), U 3aTeM CYIIHIIN ¢ TOMOIIBIO Oe3BOIHOTO CyNib()aTa HATPUS.
[Tocne ¢unbTpoBaHMA W KOHIEHTPHPOBAHWS OCTATOK OYMIIAIN HAa KOJIOHKE C CHIIMKArejem
(AXM: MeOH = 100: 1-100: 2) ¢ nony4enueM 58 Mr nponykra, Bbxox 99%.

IH AMP (400 MI'u, AMCO-ds): & 8,20(s, 1H), 6,57(s, 2H), 5,17(s, 1H), 4,97-4,79(m,
1H), 2,28-2,17(m, 1H), 2,07(s, 3H), 1,99(d, J = 13,6 I'u, 1H), 1,89(dd, J = 13,4, 8,4 I'y, 2H),
1,79(d, J =13,3 I'n, 1H), 1,70(d, J = 3,3 I'y, 2H), 1,64-1,55(m, 1H).

MS ESI: m/z =402, [M+H]".

Cragus 3: 1-(4-6pomdenokcn)-3-hropoeH30m
o
Br
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B BrIcymeHHyt0 Tpexropnyro kondy Ha 1000 mu mobasnsim p-Opomiiondenszon (36,80 t
130,08 mmomn), m-propdenon (15,31 r, 136,58 mmons), N,N-6uc([ 1, 1'-Oudennn]-2-mn)okcamuz
(2,55 1, 6,50 mmonb), fionun meau (1,24 1, 6,50 mmoib), pocdar kamms (55,22 1, 260,15 MMoIb)
u 500 M cBepxcyxoro aumetriciabdokcraa. OCymecTBIIsUIN TPEXKPATHYIO 3aMEeHY AT B CMECH,
3areM Harpesanu 10 100°C nns ocyiectsieHus B3aumoneicTsus B Tedenue 10 4. TCX nokasa-
Ja, 9TO peakuusi okoHueHa. Peakumonnyto cuctemy nodasmsum B 1000 mx H2O u skerparuposa-
au nocpencteoM EtOAc (1000 M x 3). OObequHEHHYIO OpraHuYecKyr (asy u GUIBTPOBAIU
Yyepe3 CUIIMKAreJib, MPOMBIBAIN METPONICHHBIM 3G HpoM U coneBbiM pacTBopoM(200 mux1), u cy-
IIMJTH ¢ TIOMOLIBIO Oe3BOMHOTO cyibdara Harpus. [locne GuasTpoBaHUS U KOHLEHTPUPOBAHUS,
OCTAaTOK OYHIIAJIA HA KOJIOHKE C CHTMKaresieM (meTposielinsiii a3¢up) ¢ noayderuem 18,00 r mpo-
nykTa, Beixon 60%.

IH AMP (400 MI'y, CDCl3): 6 7,65(d, J = 8,9 I'y, 0,4H), 7,46(d, J = 8,9 I'y, 1,6H), 7,28
(td, J=83,6,7T'y, 1H), 6,92(d, J = 8,9 I'y, 1,6H), 6,85-6,74(m, 2,4H), 6,70(dt, J = 10,1, 2,3 I'Ly,
1H).

Cragus 4: (4-(3-¢propdhenokcu)denmn)doopHast KUCIOTA
jones
HO\I?
OH

B BrIcymIeHHyI0 Tpexropnyto kondy Ha 25 mu gobasnsimn 100 mut ceepxcyxoro TT'® u 1-
(4-6pomdenokcn)-3-propdensona (2,00 r, 7,49 mmonb). 3aTem konly oxnaxxaanu ao -70 °C Ha
OaHe ¢ cyxuM JbIOM U 3TaHoioM. K cMecu mMemneHHO nobasnsiim pactBop N-Oy THIUIMTHEBOTO
sa¢upa (1,6 M, 9,73 MMOIIB), U IOTYUESHHBIH PACTBOP MPOAOIIKAJ PEarupoBaTh MPH TOH ke TeEM-
nepatype. B peakiinoHHbI pacTBOp n00aBsu okcun Tpuusonpomnmwioopa (1,69 r, 8,99 mmonb)
U npopospkaiu peakuuto B Tedenue 5 4. TCX nokasana, 4To NpakTUYECKU BeCh UCXOMHBII MaTe-
puan npeBpatwics B nponykr. B cucremy nodasismn 100 mur 1 5. HCl u akcTparuposanu no-
cpeacteoM JIXM (100 mi x 3). OObenuHEHHYIO OpraHUYeCKyO (pa3y MPOMBIBAJIH COJIEBBIM pac-
TBOpOoM (50 Murx1) 1 3aTeM cymIu ¢ ToMOIbio Oe3BoaHOro cynbdara Hatpus. [locne punsrpo-
BaHMS U KOHLEHTPHUPOBAHUS, OCTATOK OUMINAIM HA KOJOHKE C CHJIMKaresieM (MeTposeiHbIi
s¢up: sTrnanerar = 3:1) ¢ nonyuerneM 700 Mr nponykra, Berxon 50%.

IH AMP (400 MI';, CDCl5): & 8,21(d, J = 8,6 'y, 2H), 7,33(td, J = 8,3, 6,7 I'y, 1H), 7,13
(d, J=8,6T'y, 2H), 6,87(dtd, J = 7,6, 5,0, 2,5 I', 2H), 6,80(dt, J = 10,0, 2,3 I'y, 1H).
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Cramusa 5: (1R, 3R)-3-(4-amuno-3-(4-(3-prophenoxcn)pernn)- | H-nmupazomno| 3,4-d]nu-

o

F

PUMUANH- | -HJT) HUKJIOTEKCUJ alleTar

O"’OAC

B BbIcyImeHHYI0 nBYXTOpiyr0 konlOy Ha 25 mi gobasnsum nocnenosarenbHo (IR, 3R)-3-
(4-amuHO-3-#10n0- 1 h-ttupasonol[3,4-d [nupumunun- 1 -un)uuknorekcun  aunerar (0,10 r, 0,25
MMmodb), (4-(3-pTopdenoken) denmm)dbopnyro kucnory (0,12 1, 0,50 mmonb), docdar kamus
(0,16 1, 0,75 mmomnb), 10 mn 1,4-muokcana u S Mt Boxbl. OCYIIECTBISUIA TPEXKPATHYIO 3aMEHY
Ar B cMecH, U 3aTeM HarpeBaju ¢ OOpaTHBIM XOJIONWIBHUKOM. K monyueHHOMy pacTBopy ObICT-
po nobassumu Terparpudenmiadocdun mamiaauii (0,10 1, 0,05 MMoJb), a 3aTeM TPOBOAIIU pe-
akuio B TeueHue 2 4. JKXMC nokaszaja, 4TO peakiusi 3aBeplLIniIach. PEaKIIMOHHYIO CUCTEMY
oxyaxknan, a 3areM nepememnsain ¢ 10 min H2O u sketparuposaim nocpencrsom XM (8 min
x 3). OOBeIUHEHHYIO OPraHMYECKYH0 (ha3y MPOMBIBAIIN COJIEBBIM PacTBOPOM (8 Mirx3) U cymmmm
¢ momouIbio 6e3BoHOrO cynbgara Hatpus. [locne GuasTpOBaHUS 1 KOHIEHTPUPOBAHHS OCTATOK
OYUINAJIN Ha KOJOHKe ¢ crmkareneM (JIXM: MeOH = 100: 1~100: 2) ¢ nonyuenuem 50 mr mpo-
nykra, Beixon 40%.

MS ESI: m/z =462, [M+H]".

Cranusa 6: (1R,3R)-3-(4-amun0-3-(4-(3-pTopdenokcn)-1H-mmpaszono[3,4-d | mupumunns-

1-n1) ukorekc-1-om

O

B 25mn konby nobasmsu (1R, 3R)-3-(4-amuu0-3-(3-¢propdeHokcn) dpernn)-1H-mupaszo-
n0[3,4-d|mupumunun-1-un) uwmknorekcun amerar (50 mr, 0,11 mmons), LiOH (13 wmr, 0,54
mmoib) U 5 Ma MeOH. Cmech nepemMeninBaiy Npyu KOMHATHOH TeMIIepaType B TEYEHHE HOYH.

KXMC mokasania, 4To peakiusi 3aBepIiuiiach. PeakimOHHBINA pacTBOp (PHIBTPOBAIN IJIsl yajie-
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Hust LIOH. ©@unbrpar ouninaiy Ha KOJIOHKE C CHIIMKAarejeM ¢ MojyueHneM 48 Mr npoaykra, Bbl-
xox 99%.

IH AMP (400 MI'y, CDCls): 6 8,30(s, 1H), 7,62(d, J = 8,6 'y, 2H), 7,25(td, J = 8,3, 6,7
I'm, 1H), 7,11(d, J = 8,6 'y, 2H), 6,79(ddd, J = 83, 6,3, 2,2 'y, 2H), 6,70(dt, J = 10,1, 2,3 T'y,
1H), 5,54(brs, 2H), 5,28-5,08 (m, 1H), 4,34(m, 1H), 2,37-2,23(m, 1H), 2,18-1,85 (m, 4H),
1,76-1,66(m, 2H), 1,61-1,54(m, 1H).

MS ESI: m/z = 420, [M+H]*.

IIpumep 16
(1R, 3R)-3-(4-amun0-3-(2-PpTop-4-penoxcudennn)-1H-nmupaszono[3,4-d jnupumunus-1-

WUT)LIUKJIOTeKC- 1 -0

Cragus 1: 1-6pom-2-¢pTop-4-peHokcudeH3on

HO F HO
@Br ’ HO,BO - Q
s F

B Tpexropayto konby Ha 500 mn gobGaenmsimm 4-Opom-3-dropdenon (10,00 1, 52,36
MMOJIb), Gernndoporosyto kuciory (12,77 r, 104,71 mmons), tpustmnamud (10,60 1, 104,71
MMOIB), 6e3BOIHbIH aneTar Memu (4,754 1, 52,356 mmons) 20 r MonekynspHOro cuta 4 A u 300
i1 JIXM. TIpoBonuin peakiuio cMecH B TeueHue Houu B atMocdepe kucnopona. TCX moka3sa-
Ja, 9YTO peakUusi OKOHYEeHA. PeakIMOHHBIN pacTBOP (PHIBTPOBAJIH Yepe3 TUATOMUT H IIPOMBIBAIIU
¢ npumeHenueM 500 mu JIXM. Ilocne KOHLIEHTPUPOBAHUS OCTATOK OYMINAJINA HA KOJIOHKE C CH-
nukarenem (rerponeiiasiii 3¢up) ¢ nonyderneM 6,00 T npoaykra, Berxon 50%.

IH AMP (400 MI', CDCl3): 6 7,45(dd, J = 8,7, 8,0 I'y, 1H), 7,38(dd, J = 8,5, 7,5 I'yy,
2H), 7,18(t, J = 7,4 T'n, 1H), 7,03(dd, J = 8,6, 1,0 I'u, 2H), 6,76(dd, J = 9,8, 2,7 I'u, 1H),
6,69(ddd, J =8.,8,2,7, 1,1 I'y, 1H).
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Cragus 2: (2-¢pTop-4-henokcudenn) OopHast KHCIOTA

; F Ho-B. "

Br

B Bricymennyo o0y Ha 100 mu mobaemsum 1-(4-6pompenoken)-3-gropdenson (1,00
3,74 mmonb) u 50 min ceepxcyxoro TI'®. Konby oxnaxkmanu no -70 °C Ha GaHe ¢ CyXUM JIBIOM U
staHojoM. [To kamsim nobassnu pacTBop H-OyTusututus B rekcane (1,6 M, 4,87 MmMonb) u ipo-
JOJDKAIM PEaKLMI0 B TeUeHHe 2 4acoB MpH TOH ke Temmeparype. K pactBopy mobasmnsum Tpun-
3onpornokcudop (0,85 1, 4,49 mmonp). TCX mokasana, 9YTO peaknusi OKOHYEHA. PeaklMOHHYIO
cucreMy MemuieHHO cMernmBain co 100 miu 0,5 H. BonHoro pactBopa HCI u skcTparuposanu no-
cpeacteoM XM (30 ma X 3). OObenrHEHHYIO OpraHUYeCKyr0 (pasy MPOMBIBAIH COJEBBIM pac-
TBOpOoM (50 Murx1) 1 3aTeM cymIu ¢ ToMOIbio Oe3BoaHOro cynbdara Hatpus. [locne punsrpo-
BaHMs M KOHIICHTPHPOBAHHUS HEOUUIIEHHBIH MPOAYKT MPUMEHSUIN HETIOCPEACTBEHHO HA CIIEIy-

IOLIed CTaguu.

Cramua 3: (IR, 3R)-3-(4-ammuno-3-(2-drop-4-penokcudennn)- 1 H-nmupazomno| 3,4-d]nu-

PUMUANH- | -HJT) HUKJIOTEKCUJ alleTar

X F
N‘k/ W HO NH, .
N" N * B - N
HO o N‘k \N
o
""OAC

B nByxropayro konby nHa 25 wma gobasmsnu (1R, 3R)-3-(4-amuno-3-iiomo-1h-
nupazono|3,4-d Jmupumuans- 1-nn) nukinorekcun auerar (0,25 , 0,62 mmonb), (2-¢pTop-4-heHok-
cudenmn) 6opayro kucnory (0,19 1, 0,81 mmonb) u pocdar kamus (0,30 1, 1,87 mmonsb), 10 M
1,4-muokcana u 5 mi1 H,O. OcyiecTBisiiv TpexkpaTHyto 3aMeHy Ar B cmecu. [lonydeHHbIi pac-
TBOp cMemmBaiu ¢ Terparpudenmwipochun najuraguem (144 mr, 0,13 MMoOINb), HarpeBajiu U Ku-
ISITHIIA ¢ OOpaTHBIM XOJOAMJIBHUKOM. Uepes 2 "aca peakuus 3aBeplumiach. PeakinoHHYIO CH-
cremy cvemmBaiu ¢ 15 mun HxO, u 3arem skcrparuposanu nocpeactsoM XM (20 mn x 3).
OObenuHeHHYI0 OPTaHUYeCKyI0 a3y MPOMBIBAIH COJIEBBIM pacTBOpoM (20 miuix3) u 3aTeM Cy-

IIMJTH ¢ TIOMOLIBIO Oe3BOMHOTO cyibdara Harpus. [locne GuasTpoBaHUS U KOHLEHTPUPOBAHUS,
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OCTAaTOK OYHIIAJIA Ha KOJIOHKe ¢ cuyinkareieM (JIXM:MeOH=100:1) ¢ nonyuenuem 150 mr mpo-
OyKTa, BbIxon 52%.
IH AMP (400 MI'u, CDCls): 6 8,38(s, 1H), 7,52(t, J = 8,5 I'u, 1H), 7,42(dd, J = 8,4, 7,6
I'm, 2H), 7,22(t, J = 7,4 Ty, 1H), 7,10(d, J = 7,6 ', 2H), 6,94(dd, J = 8,5, 2,3 I', 1H), 6,86(dd, J
= 11,2, 2,4 T'u, 1H), 5,35(brs, 3H), 5,15(ddd, J = 16,0, 11,3, 4,4 I'u, 1H), 2,51 -2,40(m, 1H),
2,22(d, J=13,7T'u, 1H), 2,13(s, 3H), 2,11-2,08(m, 1H), 2,08-1,99(m, 1H), 1,99-1,71(m, 4H).
MS ESI: m/z = 462, [M+H]*.

Cramusa 4: (IR, 3R)-3-(4-amuno-3-(2-drop-4-penokcudennn)- 1 H-nmupazomno|3,4-d]nu-

o)

puUMHINH- 1 -1JT) IHKIIOreKe-1-0

NH,

N
N~ N

O

B 25mn konby nobasmsmu (1R, 3R)-3-(4-amuu03-(2-prop-4-penokcudennn)- 1 h-nupaszo-
3,4-d-mupumuaun- 1 -mn) uuknorekcun arerar (100 mr; 0,22 mmons), LiOH (20 mr, 0,87 mmorb)
u 5 mi meraHona. CMech nepeMelnBali B TEUEHHE HOYM MPU KOMHATHOM Temreparype. TCX
nokasana, 4to peakuusi okondena. Kononky ¢ cunmkarenem (JIXM:MeOH=100:1~100:2) npu-
MEHSUIH JJ1s1 OYUCTKU ¢ TosydenreM 80 mr nponykra, Berxon 80%.

IH AMP (400 MI'u, CDCls): 6 8,33(s, 1H), 7,51(t, J = 8,5 I'u, 1H), 7,41(t, J = 79 I'yy,
2H), 7,21(t, J = 7,4 I'u, 1H), 7,09(d, J = 7,9 'y, 2H), 6,92(dd, J = 8,5, 2,0 I', 1H), 6,88-6,80 (m,
1H), 5,60(brs, 2H), 5,33-5,19(m, 1H), 4,39(m, 1H), 2,35-2,28(m, 1H), 2,17-2,12 (m, 1H),
2,10-2,03(m, 2H), 2,03-1,93(m, 1H), 1,89-1,70(m, 2H), 1,65-1,58(m, 1H).

MS ESI: m/z = 420, [M+H]*.

Hpumep 17
(1R,3R)-3-(4-amuno-3-(4-(2-propdenokcn)pennn)- 1H-nupazono[ 3,4-d jnupumuaun-1-

WUT)LIUKJIOTeKC- 1 -0
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Cragus 1: 1-(4-6pomdenokcn)-2-hropOoeH30m
O 0 — MO
OH + - .
?)H HO )

B xonby Ha 250 M gobasnsuim o-propdenon (2,00 r, 17,84 mmons), n-6pompernndop-
Hyto kucnoty (7,17 r, 35,68 mmons), auerar menu (4,75 1, 17,84 mmonb), 150 M cBepxcyxoro
nuxjopmetana u 20 r MonekysipHoro cuta 4A. Cmech moMernanu B arMocdepy KHCIopoaa, U B
PEaKLMOHHYIO CUCTEMY IO KarusiM ao0asisu TpusTmiaamuH (3,61 1, 35,68 MMonb) npu nepe-
MeLIMBaHUU NpU KOMHaTHOH Temmneparype. Uepes 10 yacoB TCX nokazana, 4To peakiusi OKOH-
yeHa. PeakinoHHBIN pacTBOP (PUIBTPOBAIN HETIOCPEACTBEHHO Yepe3 TUATOMUT, H 3aTe€M IPOMbI-
BaJM ¢ mpuMeHeHneM 150 mi nerponeiinoro s¢gupa. ITocine KOHLIEHTPUPOBAHMS OCTATOK OYMIIA-
JM Ha KOJIOHKE C CHJIMKaresneM (meTponeiiHsiil a¢up) ¢ nmomyueHrneM 2,30 T mpoayKTa, BBIXOX
48%.

IH AMP (400 MI'u, CDCls): 6 7,41(d, J = 8,9 I'y, 2H), 7,22-7,01(m, 4H), 6,85(d, J = 8,9
I'n, 2H).

Cranusa 2:

Br F )\ 0 QH
T - oboh © )
© A 0
B BbICymeHHyt0 nByXropnyroo koiOy Ha 50 mu nobGasnsim 1-(4-Opomdenokcn)-2-prop-
6enzon (0,50 r; 1,87 mmonb) u 20 mu ceepxcyxoro TI'® B armocdepe Ar. Cmech Oxakaany Ha
OaHe ¢ CyXUM JIbAOM U 3TAHOJOM, U MO KAaIuIsIM A0OABISIM PacTBOP N-OyTHJUINTHS B TeKCaHe
(1,6 M, 1,52 mn, 2,43 mmonb). [TonydeHHbIH pacTBOp nepeMernnBain B TeueHne 30 MUH U CMe-
IHUBaJH ¢ Tpuu3onponokcudoparom (0,42 1, 2,25 mmons). Yepes 2 vaca TCX nokazana, 4To pe-
aKLUsi OKOHYEHA. PeakMOHHBIN pacTBOP MEpeMEIInBaIu ¢ 15 M HACBHIIEHHOIO BOAHOIO pac-

TBOpA XJIOPUAA aMMOHHUs1, U dSKcTparuposaiin EtOAc (15 mnx3). OO6benMHEHHYIO OpraHINYECKYIO

(azy mpombIBasi COJEeBbIM pacTBOpOoM (20 muix1) u 3aTeM CyIIMJIA C TIOMOIIBIO O€3BOXHOTO
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cynbgara Harpus. [locne GuIbTPOBaHUSA M KOHLIEHTPUPOBAHMS, OCTATOK OYHINATIH HA KOJIOHKE C
cunkarenaeM(nerponeinsiii s¢up:sTinanerar=3:1) ¢ monyueHuem 200 Mr MpPOOYKTA, BBIXOL

46%.

Cramusa 3: (1R, 3R)-3-(4-amuno-3-(4-(2-prophenoxcn)dpennn)- | H-nmupazomno| 3,4-d]nu-

PUMUIHH- | -HJT)IUKJIOTeKCUJT aIleTaT

NH,

NI N
LA
N N

@"’OAC

B nByxropayro konby nHa 25 wma gobasmsnu (1R, 3R)-3-(4-amuno-3-iiomo-1h-
nupaszono|3,4-d Jmupumunns- 1 -wn)uuknorekcun anerar (0,50 r, 1,25 mmons), (4 - (2-¢Topde-
HokcH) permn) Goprytro kucnoty (0,38 1, 1,62 mmons), docdar kamus (0,79 1, 3,74 MMOJIB), TET-
parpudenundocdun namaanii (0,29 1, 0,25 mmons), 20 mi 1,4-nuokcana u 10 Mt H,O B atmMo-
chepe Ar. CMech HarpeBau ¢ OOpaTHBIM XONONUIBbHUKOM B TedeHue 1,5 4. TCX mokaszana, 4to
peakuusi OKOHYeHa. B peakmuonHyro cucremy nodasnsiu 15 mn H»O u skcTparuposanu mo-
cpeacteoM XM (10 ma X 3). OObenrHEHHYIO OpraHUYECKyr0 (pasy MPOMBIBAIH COJIEBBIM pac-
TBOpOoM (20 Murx 1) 1 3aTeM cymu ¢ TOMOIIbI Oe3BoaHOrO cynbdara Hatpus. [Tocne punsrpo-
BaHUS W KOHLEGHTPUPOBAHMS, OCTATOK OUHUINAJIH HAa KOJOHKE C CHIHUKAreiem
(AXM:meranon=100:1) ¢ nonyuenuem 390 mr npoaykra, Bbrxox 69%.

MS ESI: m/z = 462, [M+H]*.

Cramusa 4: (1R, 3R)-3-(4-amuno-3-(4-(2-prophenoxcn)pennn)- 1 H-nmupazomno| 3,4-d|nu-

puMHINH- | -uT)uKIOreKe- 1-00

B neyxropayto konby Ha 25 mu gobasnsim (1R, 3R)-3-(4-amuno-3-(4 -(2-pTopdenokcn)

¢denmn)-1H-mupazono| 3,4-d jJmupumunun- 1 -un) uuknorexkcun anerar (0,30 r;, 0,65 mmons), LiOH
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(0,05 r; 1,95 mmons), 3 Mt MeOH. Cmech nepeMeinBaiy B TEYSHIE HOYH MPU KOMHATHOU TEM-
neparype. TCX moxkasana, 4To peakiysi OKOHYEHA. PEaKIIMOHHYI0 CUCTEMY MEPEMEIINBaIH C 5
w1 H20 u sxctparuposanu nocpenctsoM XM (5 mi x 3). OObenrMHEHHYIO OPTaHUYeCKYy 0 (dasy
U 3aTeM CYIIWJIN C MOMOINbI0 Oe3BomHOro cynbdara Harpus. [locne QuusTpoBaHUs U KOHLEH-
TPUPOBAHMS, OCTATOK OYMIAN Ha KOJOHKe ¢ crimkareieM (JIXM:MeOH =100:2) ¢ nonyueHu-
eM 250 mr nponykra, Beixon 90%.

IH AMP (400 MI'u, CDCls): 6 8,36(s, 1H), 7,64(d, J = 8,7 I'y, 1H), 7,40-7,32(m, 0,5H),
7,23(m, 1H), 7,21-7,14(m, 3H), 7,13-7,10(m, 2H), 7,05(d, J = 7,7 I'u, 0,5H), 5,59(brs, 2H), 5,29-
5,22(m, 1H), 4,40(m, 1H), 2,39-2,32(m, 1H), 2,21-1,97(m, 4H), 1,81-1,73(m, 2H), 1,68-1,61(m,
1H).

F AMP (376 MI'u, CDCI3): 6 -130,18 (s).

MS ESI: m/z = 420, [M+H]*.

IIpumep 18
(1R, 3R)-3-(4-amuno-3-(4-(2,6-nudropdenokcu)penmn)-1H-mupazono| 3,4-djnupumu-

nuH- 1 -wn)uukiorekc- 1-om

Oeon

Cragus 1: 2-(4-6pomdenokcn)-1,3-nudpropbeH3on
F
Q :
Br

B xonby na 250 M noGasisuu 2,6-nudTopdenon (2,00 , 15,37 mmons), p-OpomdeHum-
GopoHoBy0 KucIOTy (6,18 T, 30,75 Mmonb), 20 T 4A monekynsproro cura, anerar mexu (4,75 T,
15,37 mmone) 1 150 M ceepxcyxoro JIXM. Cmech nomermanu B atmocdepy kucnopona. K pe-
AKIMOHHOW cHucTeMe Mo KarusiM aobasisumu TpudtuiaamuH (3,11 1, 30,75 MMoub) mpu nepeme-
LIMBaHUM NPU KOMHATHOH Temneparype. Uepes 3 yaca TCX noxaszajia, 4To peakiusi OKOHUEHA.
PeakunonHbIH pacTBOp (PUIETPOBAIH HEMMOCPEACTBEHHO uepe3 AuatoMut. Ilocne KoHLEeHTpupo-
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BaHMsI OCTAaTOK OYMIIAIN Ha KOJIOHKE C CHIIMKaresjaeM (nmeTposeiHblil a¢up) ¢ nonyuenuem 2,40 r

npoaykTa, Beixon 55%.

Cranus 2: (4-(2,6-nudropdenmn)perna)oopHas KUCIOTA

:
@ :
HO-B
OH

B BbICyIIeHHYIO0 ABYXropiyio kojly Ha 25 mu pobaemsum 2-(4-Opomdenokcn)-1,3-au-
¢dropbenson (0,50 1, 1,75 mmonb) u 15 M ceepxcyxoro TI'®. Konby oxnaxmanu go 70 °C Ha
OaHe ¢ CyXHM JIbZOM H 3TaHOJOM. B cMech mo karusim 1o0aBisuii pacTBOp H-OYTHILIMTHS B TE€K-
cane (1,6 M, 1,43 mu, 2,28 MMOJIb) U IPOBOAMIIN peakiuo B TeueHne 30 MunyT. B pactsop mo-
Oassumu Tpumsonponokcudopar (0,40 1, 2,11 MMOITb) Uit OCYIIECTRICHHS PEAKIHU B TeYeHUE 2
yacos, TCX nokaszaja, 4To peakuus 3aBepliniach. PeakliMOHHBIN pacTBOp nepemMenuBany ¢ 15
MJI HACBIIIIEHHOTO BOIHOTO PacTBOpa XJIOpUAa aMMOHUs, u skcTparuposanu EtOAc (15 mix3).
OObenuHeHHYI0 OPTaHUYeCKyI0 a3y MPOMBIBAIH COJIEBBIM pacTBOpoM (20 miuix3) u 3aTeM Cy-
IIMJTH ¢ TIOMOLIBIO Oe3BOMHOTO cyibdara Harpus. [locne GuasTpoBaHUS U KOHLEHTPUPOBAHUS,
OCTAaTOK OYHINAJH HA KOJIOHKE C CHIMKarejeM(MeTposieiHbil a¢up: sTunanerat=3:1) ¢ momyue-
HueM 350 Mr npoaykTa, Bbixon 80%.

IH AMP (400 MI'y, CDCls): & 7,40(d, J = 9,1 I', 2H), 7,21-7,10 (m, 1H), 7,08-6,95(m,
2H), 6,83(d, J =9,0 'y, 2H).

Cramua 3: (1R, 3R)-3-(4-amunHo-3-(4-(2,6-mudTopdenokcu)penmn)-1H-mupasono|3,4-

d]mupuMuanH-1-1I1) TUKJIOTEKCHIT alleTar

N
@"OAC

B Beicymennyto kondy Ha 50 mu nodasmsuin nukiorekcun (1R, 3R)-3-(4-amuno-3-iono-
IH-nupaszono[3,4-d|nupumunun-1-un) awmerar (0,25 r, 0,62 mmonsb), (4-(2,6-

nudTopdenmnokcu)penmn)oopayro kuciory (0,20 r, 0,81 mmons), docdar kamus (0,40 r, 1,87
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mMmonb), Terparpudenmndochun namnanus (144 wmr, 0,13 mmons), 20 mi 1,4-grokcana u 10 M
H>0 B armocdepe Ar. Cmecw HarpeBanu 1o 100 °C nns npoBeneHus peakiu B TedeHue 1,5 .
KXMC nokazana, 4To peakius 3aBepIimiach. PEakIMOHHYIO0 CUCTEMY MEIJIEHHO CMEIINBAJHU C
15 mn 0,1 u. BogHOTO pacteopa HCI u skcrparuposanu nocpenctsoMm EtOAc (15 mu x 3). O0b-
€IMHEHHYIO OPTaHUYECKYIO (pa3y MPOMBIBAIU COJIEBBIM pacTBOpoM (15 Mirx3) u 3aTeM CyImmmm ¢
noMomIeo 6e3BogHOro cynbdara Harpus. [locne GuabTpoBaHUS M KOHLIEHTPUPOBAHHUS OCTATOK
OYHINAIN Ha KOJOHKe ¢ cuinkareneM (JIXM: MeOH = 100:1) ¢ nonyuernem 240 Mr npoaykra,
BbIXON 80%.
MS ESI: m/z = 480, [M+H]".

Cramusa 4: (1R, 3R)-3-(4-amunHo-3-(4-(2,6-mudTopdenokcn)penmn)-1H-mupasono|3,4-

d]mupumunuH-1-m1) nukiIorekc- 1-om

F

)
F
NH,
N~
Lo

N

\

N

N
o

B 25mn xonOy nob6aBnsnaum nuknorekcun (1R, 3R)-3-(4-amuno-3-(4-(2,6-
nudTopdenokcn )henmn)- 1 H-nupazono[3,4-dmupumunun- 1-un)auerar (0,20 r, 0,42 MmoJb),
LiOH (30 mr, 1,25 mmonb) u 3 Mt MeOH. Cmech nepeMernnBain B TEUEHHE HOUM MPH KOMHAT-
Hoil Temneparype. TCX mokasana, 4To peakiysi OKOH4YeHa. PeakliMOHHYIO0 CUCTEMY CMEIINBaIU
¢ 10 M1 H20 u skcrparuposanu nocpeactsoM EtOAc (10 mu X 3). Opranudeckyio ¢asy oOb-
€IMHSUIH, TPOMBIBAJIN CONEBBIM pacTBOpOoM (10 Miix3) u 3aTeM CYIINIIH C MTOMOIIBI0 O€3BOIHOTO
cynbgara Harpus. [locne GuIbTPOBaHUSA M KOHLIEHTPUPOBAHMS, OCTATOK OYHINATIH HA KOJIOHKE C
cunukareneMm (JIXM:MeOH =100:1~ 100:2) ¢ mony4denuem 170 mr npoaykra, Berxon 93%.

IH AMP (400 MI'u, CDCl3): & 8,37(d, J = 1,5 I'y, 1H), 7,63(d, J = 8,6 I'u, 1H),
7,49-738(m, 1H), 7,34-7,29(m, 1H), 7,23-7,14(m, 1H), 7,11-6,99(m, 3H), 5,51(brs, 1H),
5,35(brs, 1H), 5,31-5,20 (m, 1H), 4,40(s, 1H), 2,50-2,24(m, 1H), 2,14-1,97(m, 4H), 1,82(m, 2H),
1,68-1,54(m, 1H).

MS ESI: m/z = 438, [M+H]*.
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Hpumep 19
(1R, 3R)-3-(4-amuno-3-(4-(2-¢pTop-3-meroxkcudenokcn )pernn)- | H-nmupazono| 3,4-d | nu-

puMHINH- | -uT)uKIOreKe- 1-00

B Beicymennyro konby wa 100 mn mobasmsuin 2-¢prop-3-merokcudenon (1,00 r, 7,04
MMOITb), 4-fionben3olinyro kuciory (3,49 r, 14,07 mmons), auerar menu (4,75 r, 7,04 mmons), 10
I MoJIeKyJisipHOTro cuta tuna 4A u 50 mu ceepxcyxoro IXM, u o kamisim A00aBIsIN TPUSITHI-
amuH (3,11 1, 30,75 mmonb). CMech nepeMelnBaiy Al B3aNMOIEHCTBHS B TEUEHHE HOYU B aT-
Mocdepe Kucaopoaa mpu koMHaTHOH Temmeparype. TCX mokasana, 9To peakius OKOH4YeHa. Pe-
AKLIUOHHBIA pacTBOP (PUIBTPOBAIN HEMOCPEICTBEHHO Uepe3 AMaToMHT. KOJIOHKY ¢ CHITKareiem
(nerpoetinelii 3¢up: sTHIaneTaT=9:1) NPUMEHSUTN UIA OYUCTKU ¢ noiyderueM 1,50 T mpoayk-
Ta, BbIxon 62%.

IH AMP (400 MI', CDCl3): 6 7,59(d, J = 8,9 I';, 2H), 7,02(td, J = 8,4, 2,2 I'y, 1H), 6,80
(dd, J = 11,5, 4,3 T'y, 1H), 6,75(d, J = 8,8 I'y, 2H), 6,64(ddd, J = 8,3, 6,9, 1,4 I', 1H), 3,92(s,
3H).

Cranusa 2: 2-(4-(2-rop-3-merokcudenokcn) pennn)-4,4,5,5-rerpamernn-1,3,2-nuokca-

oopan
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B BbICymIeHHY10 OBYXTopiyro KonOy Ha 25 mu nobasnsim nocienosarenbHo PACla(dppf)
(6 mr, 0,01 mmogp), anerar kaust (85 mr, 0,87 MMonb) u muHakoHa307 (148 mr, 0,58 mmonb), 1-
(4-fiondenoxcn)-2-Prop-3-merokcudenson (100 mr;, 0,29 mmone) u 10 ma AIMCO B atmocdepe
N2. Cmech Harpesanu no 85°C, u peakuuro nposogwid B Tedenue 1,5 4. TCX nokazana, 4ro pe-
akuusi okoH4deHa. Ilocrme oxyakaeHWs OO KOMHATHOM TeMIepaTypbl PEaKIHOHHYIO CHCTEMY
cvemmBany ¢ 15 mu HO u skerparuposanu nocpeactsoMm AXM (10 mu x 3). OObennHeHHYIO
OpraHn4eckyro (hasy IMpOMBIBAIN COJIEBBIM pacTBOpOM (15 mix3) u cymmian ¢ moMommbo 0e3-
BOAHOTO cynbdara Hatpus. [lociae GuabTpoBaHUS M KOHLEHTPHPOBAHUS, OCTATOK OYHMINAIH HA
KOJIOHKE C CUJIMKaresieM (meTposelHeli 3¢up: s3tunanerar = 3:1) ¢ monyueHuem 44 Mr npoayk-
Ta, BeIXOH 45%.

IH AMP (400 MI'u, CDCls): 6 7,81-7,70 (m, 2H), 7,01(td, J = 8,4, 2,2 I', 1H), 6,96(d, J
= 8,5 'y, 2H), 6,81-6,76(m, 1H), 6,66(ddd, J =8,3, 6,9, 1,4 I'u, 1H), 3,92(s, 3H), 1,33(s, 12H).

Cragus 3: (1R, 3R)-3-(4-ammHo-3-(4-(2-pTop-3-meTokcudpenokcu)pennn)-1H-

nupasono| 3,4-d | mupuMuauH- 1 -11) IUKJIOTEKCUIT alleTar

N
@ “"'OAC

B 50 M mByxropnyro kondy modasnsmu nukiorekcun (1R, 3R)-3-(4-amuno-3-iono-1h-
nupaszono|3,4-d Jmupumunns-1-nn) anerar (0,30 1, 0,75 mmonb), 2-(4-(2-¢prop-3-meTokcueHOK-
cu) penmn)-4,4,5,5-rerpamermi-1,3,2-muokcadopan (0,30 1, 0,90 mmons), kapooHar kanus (0,40
I, 2,24 mmonb) u terparpudenmndpochun nammamuit (173 mr 0,15 mmonb). OcyiuecTsisuiu
TPEXKpaTHYIo 3aMeHy Ar B cMecH, u nodasnsian 20 mi 1,4-nmuokcana u 10 M1 H>O. TlonyueHHbii
pacTBOp HarpeBajH ¢ 0OpPaTHBIM XOJONWIBHUKOM B TeueHHe yaca, 1 JKXMC nokasana, 4to pe-
akuus 3aBepurmiack. [Tocne oxnaaeHust 10 KOMHATHOH TeMIepaTypbl B PEAKLIHOHHYIO0 CUCTEMY
noGasnsim 10 mnt H2O u sxerparuposanu nocpeactsom JAXM (10 ma x 3). OObeanHEHHYIO Op-
raHUYEeCKYIO a3y MPOMBIBAIN COJIEBBIM pacTBOpoM (15 Mix3) M 3areM CyIIWIH C MOMOLIBIO
6e3BogHOTO Ccynbdara Hatpus. [locne QUIBTPOBAaHUS W KOHLEHTPHUPOBAHHS OCTATOK OYMIIAIN
Ha KkoJioHKe ¢ cumkareneMm (JIXM: MeOH = 100:1) ¢ nonxydyenuem 250 Mr npomykra, BBIXOL

70%.
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MS ESI: m/z = 492, [M+H]*.

Cragus 4: (1R, 3R)-3-(4-ammuHo-3-(4-(2-pTop-3-meTokcudpenokcu)pennn)-1H-

nupazono|3,4-dnupumunun- 1-mr) nukiorekc-1-o1

B 25 mun xonby moGasmsmn uukiorekcun (1R, 3R)-3-(4-amuno-3-(4-(2-¢rop-3-merokcu-
dbenokcn )ennn)- 1 H-nupazonol 3,4-dJmupumunus- 1 -un)auerar (0,25 1, 0,51 mmons), LiOH (37
mr, 1,53 mmonp) 1 5 M MeOH. Cmech nepemMernBaiy B TeUEHHE HOYH NMPH KOMHATHON TeMIIe-
parype. TCX mokasana, 4To peakiysi OKOHUYCHA. PEaKIIMOHHYIO CUCTEMY MEPEMEIIUBAIIN C 5 MII
H>0 wu skcrparuposanu nocpenctsoMm XM (5 mi x 3). OObennHEHHYI0 OpraHHYecKyro (asy
POMBIBAJIN COJNIeBbIM pacTBOpoM (10 mux1) m cymmim ¢ moMoLIbi0 OE3BOAHOTO Cyib(dara Ha-
Tpusi. Ilocne GunbTpoBaHMUsA U KOHIEHTPUPOBAHUS, OCTATOK OYMINAJIN HAa KOJOHKE C CHJIMKAre-
aem (JIXM:MeOH =100:1~ 100:2) ¢ monyuernem 200 Mr nponykra, Berxon 88%.

IH AMP (400 MI', CDCls): 6 8,35(s, 1H), 7,63(d, J = 8,7 I'y, 2H), 7,13(d, J = 8,6 I'yy,
2H), 7,07(td, J = 8,4, 2,1 I'u, 1H), 6,89-6,81(m, 1H), 6,73(ddd, J = 8,3, 6,9, 1,5 I'y, 1H),
5,60(brs, 2H), 5,26(m, 1H), 4,44-4,36(m, 1H), 3,94(s, 3H), 2,52-2,24 (m, 1H), 2,29-1,95 (m,
5H), 1,84-1,80(m, 1H), 1,65-1,60(m, 1H).

F AMP (376 MI'y, CDCl3): 6 -152,86 (s).

MS ESI: m/z = 450, [M+H]*.

Ipumep 20
(1s,4s)-4-(4-amun0-3-(4-(2-pTop-3-meTokcudenokcu)pennn)- 1 H-nmupaszono| 3,4-d | nu-

puMHINH- | -uT)uKIOreKe- 1-00
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B BhIcymienHyro nByxropiyro koiOy Ha 500 mu gobGasmsuin 3-iiomo- 1H-mmupasono[3,4-
d]Jmupumunun-4-amus (5,00 1, 19,16 Mmmons), 1,4-tuknorekcannuon (uuc.tpanc = 1:0,7, conep-
xanne coracHo SIMP) (4,45 1, 38,3 mmons), Tpudennndocdun (10,05 1, 38,31 mmons) u 200
M ceepxcyxoro TI'® B armocdepe Ar. Konly oxnakaanu Ha 6aHe ¢ CyXHM JIbAOM U 3TAHOJIOM.
K cmecn noGasmsnn quusomnpomnuiazonukapookcunar (7,75 1, 38,31 MMOIIb) U OCTaBISUIH pearu-
posath B TedueHue 5 yacoB. JKXMC nokasana, 4to peakuus 3asepiuniach. [lonydeHHbIH pacTBop
¢unsTpoBanu ¢ nonydeHneM 4,50 T CBETIIO-JKENTOro TBEPAOrO BellecTBa. MaTo4HBINA pacTBOp
KOHLIEHTPUPOBAJIM M OYUIIAIN Ha KoJioHKe ¢ cuimkareseM (IAXM:MeOH = 100:1) ¢ nmony4ueHu-
em 0,8 r mponykra, Berxon 73%.

MS ESI: m/z =360, [M+H]".

Cramus 2: (1s, 4s)-4-(4-amuno-3-(4-(2-prop-3-meTokcudenokcu)denun)-1H-

nupasono| 3,4-d jnupumuaus- 1 -wn)ukiorekc-1-o

OH
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B naByxropnyroo konby Ha S50 ma gobammsimu (ls, 4s)-4-(4-ammuO-3-Homo-1H-
nupaszono|3,4-d Jmupumuans- 1 -nn)uuknorekc-1-on (80 mr, 0,22 mmons), 2-(4-(2-¢pTop-3-MeTok-
cudenokcn )penmn)-4,4,5,5-rerpameruii-1,3,2-nuokcadbopan (97 mr; 0,29 mMmoib), kapOOHAT Ka-
must (118 mr, 0,67 mmonb) u Terparpudernndocdun namiaauii (51 mr; 0,05 mmons). OcyiiecTs-
JISUTH TPEXKPATHYIO 3aMEHy Ar B CMECH, W TOCJeNoBaresibHO nobasysin 5 mut 1,4-nuokcana u
2,5 ma H20. Tony4eHHbIH pacTBOpP HAarpeBain ¢ OOpaTHBIM XOJOAMJIBHUKOM B TE€UEHHE Yaca, U
KXMC nokasana, uyTo peakuus 3asepiuniach. Ilocie oxnaxaeHus 10 KOMHaTHON TeMIepaTypbl
noGasnsim 5 mi H2O u sxerparuposanu nocpencrsom AXM (5 mn X 3). OObenuHeHHYIO Opra-
HUYECKYIO (pa3y MPOMBIBAIN COJEBBIM PacTBOPOM (5 Mix3) M 3aTeM CyIINJIH ¢ TIOMOLIBIO 0e3-
BOoAHOrO cynbgara Harpus. [locie GuIbTpOBaHHS M KOHLIEHTPUPOBAHUSI OCTATOK OYMIIANN HA
koJionke ¢ cumnkaresieM (JIXM: MeOH = 100:1) ¢ monydenuem 65 mr npoaykra, Bbxoa 65%.

IH AMP (400 MI', CDCls): 6 8,37(s, 1H), 7,63(d, J = 8,7 I'y, 2H), 7,13(d, J = 8,6 I'yy,
2H), 7,07(td, J = 8,4, 2,1 I', 1H), 6,84(t, J = 7,2 'y, 1H), 6,77-6,69(m, 1H), 5,44(brs, 2H), 4,87-
4,74(m, 1H), 3,94(s, 3H), 3,82(m, 1H), 2,30-1,96(m, 6H), 1,55(m, 2H).

F AMP (376 MI'y, CDCl3): 6 -152,83 (s).

MS ESI: m/z = 450, [M+H]*.

Hpumep 21
(1r

2

4r)-4-(4-amun0-3-(4-(2-pTop-3-meTokcudenokcu)penmn)- 1 H-nmupasono| 3,4-dnu-

puMHINH- | -uT)uKIOreKe- 1-00

OH
Cragus 1: (1R, 4R)-4-(4-ammuHo-3-(4-(2-pTop-3-meTokcudpenokcu)pennn)-1H-

nupaszono|3,4-d jnupumuaue- 1 -1ur) TUKIOreKCH 4-HUTPOOeH30aT
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NO,

B BbIcymeHHyto nByxropiyroo koidy Ha 25 mu pobammsn (1s, 4s)-4-(4-amunro-3-(4-(2-
¢dTop-3-merokcudenokcn)pennn)-1H-mupaszono|3,4-d | mupumuans- 1 -mn)ukiaorekc-1-on (80
mr, 0,18 MMonb), 4-HuTpobeH30iHyI0 Kucnoty (59 mr, 0,36 mmons), PPh; (93 mr; 0,36 Mmmons) u
5 M cBepxcyxoro TT'®. Cmech oxnakaanu Ha JeNTHONW STAaHOJIBHOHM OaHe, M MO KarisiM 100aB-
T aur3onponmiazogukapookcunar (72 mr; 0,36 MMOIB), M IPOBOIWIIM PEAKIIUIO B TEUEHUE 3
gacos. JKXMC mnoka3zajia, 4TO peaxius 3aBepliniach. B peakimoHHy0 cucteMy TOOaBIISIH 5 MIT
H>0 wu skcrparuposanu nocpenctsoMm XM (5 mi x 3). OObennHEHHYI0 OpraHHYecKyro (asy
CYLIHMJIH C TIOMOIIBI0 Oe3BogHOTrO cyibara Harpus. Ilocne punsrpoBaHus U KOHIEHTPUPOBAHUS
OCTaTOK OYMINAIN Ha KOJoHKe ¢ cumkareneMm (JIXM: MeOH = 100:1) ¢ nonyuenuem 80 mr
npoaykra, Beixon 78%.

MS ESI: m/z = 599, [M+H]*.

Cragus 2: (1R, 4R)-4-(4-ammuHo-3-(4-(2-pTop-3-meTokcudpenokcu)pennn)-1H-

nupasono| 3,4-d jnupumuaus- 1 -wn)ukiorekc-1-o

B 25 mn xonby mobGasnsmu (1R, 4R)-4-(4-amuno-3-(4-(2-¢pTop-3-MeTokcudeHokcu )de-
Hw)-1H-niupazono[ 3,4-d Jmupumunun- 1 -wn)uknorekcun 4-uutpodenszoar (80 mr, 0,13 mMmonb),
LiOH (13 wmr, 0,54 mmonb) u 5 Mt MeOH. TlpoBonuim peakiuio CMECH B TEUEHHE 3 U IPU KOM-
HatHOU Temmeparype. TCX u JKXMC nokasanu, 4To peakuus 3aBepuinjiach. B peaklnoHHYO
cuctemy nobasysu 5 mut HyO u skerparuposanu nocpencreoMm XM (5 ma x 3). O6bvenunen-

HYIO OpPTaHHYECKyI0 (pasy CyuImim ¢ moMombio 0e3BogHOro cynbdara Hatpus. [locie Gunsrpo-
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BaHMUS M KOHLEHTPUPOBAHUS, OCTAaTOK OYHMINAIM Ha KOJOHKe ¢ cuimkarenem (JIXM:MeOH
=100:1~ 100:2) ¢ nonyueHuem 50 Mr nponykra, Berxon 83%.

IH AMP (400 MI', CDCls): 6 8,29(s, 1H), 7,57(d, J = 8,5 I'y, 2H), 7,05(d, J = 8,5 I'yy,
2H), 6,99(td, J = 8,4, 2,0 I', 1H), 6,76(t, J = 7,9 I'u, 1H), 6,66(dd, J = 8,2, 7,0 ', 1H), 5,52(brs,
2H), 4,76-4,70(m, 1H), 4,07-4,05(m, 1H), 3,86(s, 3H), 2,45(qd, J = 12,8, 3,5 'y, 2H), 1,94(d, J =
9,8 'y, 2H), 1,81-1,76(m, 2H), 1,74-1,68(m, 2H).

MS ESI: m/z =450, [M+H]".

Ipumep 22
3-(4-amuno-3-(4-(2-prop-3-merokcudpenokcu)penun)-1 H-nupaszono[3,4-

d]mupumunnH-1-un)uukIoneHTan- 1 -omn

N
.

NH;
~
/
N

N
NCL

Cragus 1: 3-(4-amuno-3-iiono- 1 H-mupasono| 3,4-d Jnupumuaus- 1 -wn)nuksionentas- 1-on

OH

NH, |

B BrIicymennyro asyxropiayio koidOy Ha S00 mu mobasmsum 3-tiomo-1H-nmpasono[3,4-
d]mupumuann-4-amus (5,00 1, 19,16 mmons), 1,3-uuknonenrasanon (cMech nuc u tpasc) (3,91
r, 38,10 mmoue), PPhs (10,05 r; 38,31 mmonb) u 200 mn ceepxcyxoro TI'®@ B armocdepe Ar. Kon-
Oy oxnaknany Ha 6aHe ¢ CyXHM JIbJOM M 3TAHOJIOM. 3aT€M K CMECH I10 KaruisiM J00aBIsun JUH-
3omponi azopukapookeunar (7,75 1, 38,31 MMoOIb) M OCTaBISUIM pearupoBarb B TEUEHUE S5 4a-
coB. JKXMC mokazana, 94To peakiusi 3aBepimiachk. [logydeHHbIl pacTBOp (GUIBTPOBATIH C TO-
aydeHueM 3,80 T CBETJIO-KENTOrO TBEPAOro BelecTsa. @uibTpaT KOHLUEHTPUPOBAIN U OUUIIATH
Ha KosoHke ¢ cwmkaresneM (JIXM: MeOH = 100:1~100: 2) ¢ noixydenuem 200 Mr npoaykra,
o0wmumii Berxon 60%.

MS ESI: m/z =346, [M+H]*.
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Cramus 2: 3-(4-amunO-3-(4-(2-pTOp-3-MeTokcudpeHokcn)pennn)-1H-nmupazono[3,4-

d]mupumunnH-1-un)uukIoneHTan- 1 -omn

OH

B nByxropnyro koiby Ha 50 mn gobGasnsmm 3-(4-amuHO-3-iiono-1H-nupasono|3,4-dnu-
pumuauH- 1 -umnukiaonenrad-1-oa (0,25 r, 0,72 mmons), 2-(4-(2-¢pTop-3-meTokcudeHokcn )de-
Hu)-4,4,5,5-rerpameruii-1,3,2-muokcadopan (0,32 1, 0,94 mmons), kapoonar kajus (0,30 T, 2,17
MMOJIb), TeTpatpudenmndochun nammaanii (0,17 1, 0,15 mmonsb), 20 ma 1,4-muokcana u 10 mu
H20. Ilony4eHHbIi pacTBOP HarpeBaJd ¢ OOPATHBIM XOJOAMJIBHUKOM JJISl POBENCHUS PEaKIIIH
B TeueHne yaca. JKXMC nokazana, uto peakuus 3aBepiumiaach. [locie oxnakneHuss 40 KOMHAT-
HOW TeMIepaTypbl B peaklnoHHY0 cuctemy nobasmsuim 10 Mo HO u skcrparuposanu nocpen-
ctBoM JIXM (10 mn x 3). OObenrHeHHYO OpraHUYeCKyIo a3y MPOMBIBAIH COJEBBIM PacTBO-
pom (10 mx3) u cymmnu ¢ momombio 0e3BonHoro cynbgara Harpus. [locne punbTpoBaHUA U
KOHLIEHTPUPOBAHMS OCTATOK OYMIIANN HA KOJIOHKe ¢ crukaresneM (JIXM: MeOH = 100:1) ¢ mo-
aydenueM 200 Mr npoaykra, Bbxoz 63%.

IH AMP (400 MI', CDCls): 6 8,38(s, 1H), 7,62(d, J = 8,8 I'y, 2H), 7,12(d, J = 8,6 I'yy,
2H), 7,08(td, J = 8,4, 2,1 'y, 1H), 6,84(ddd, J = 8,3, 6,9, 1,4 I'n;, 1H), 6,74(ddd, J = 8,3, 6,9, 1,4
I'n, 1H), 5,75(d, J = 10,2 T'u, 1H), 5,55(brs, 2H), 5,46(dd, J = 14,2, 8,4 I'y, 1H), 4,46-4,45(m,
1H), 3,94(s, 3H), 2,50-2,35(m, 2H), 2,32-2,23(m, 1H), 2,24-2,17(m, 1H), 2,10-2,01(m, 1H),
1,94-1,78(m, 1H).

F AMP (376 MI'y, CDCl3): 6 -152,82 (s).

MS ESI: m/z = 436, [M+H]*.

Ipumep 23
(¥) Tpanc-3-(4-amuno-3-(4-(2-prop-3-meTokcudenokcu)penmn)- 1 Houpazono[ 3,4-d | nu-

pUMHINH- | -UT)UKIONeHTaH- 1 -0
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Cramus 1: 3-(4-amunO0-3-(4-(2-pTOp-3-MeTokcudeHokcn)pennn)-1H-nmupazono[3,4-

d]mupumMuanH- 1 -11)IUKIOTEHTH 4-HUTPOOSH30aT

N™ SR
LN

N
a,
04\©
NO,

B BbICYyIIeHHYIO OBYXTOpiyro KoiOy Ha 25 mu gobasnsm (+) muc-3-(4-amuaO-3-(4-(2-
¢Top-3-meTokcudenokcn )pennn)- 1 H-nmupaszono| 3,4-dmupumuann- 1 -un)mknonentas-1-on (50
mr, 0,12 mmonb), 4-HuTpoOeH3o0iHy0 kucaoty (38 mr, 0,23 mmons), Tpudennidochun (60 wmr,
0,23 mmonb) U 5 Mt ceepxcyxoro TI'®. KonOy oxnakmanu Ha JIeNsTHOM 3TaHOJNBHOHU OaHe, U K
CMECH M0 KarusiM A00aBIsuM AuM3onponmiazoaukapbokcunar (46 mr, 0,23 mmonb). Yepes 3
yaca JKXMC nokasana, 4To peakiys 3aBeplinjiach. PeakliMOHHYO0 CUCTEMY MepeMeIInBalu ¢ 5
i1 H>O u sxctparuposanu nocpenctsoM XM (5 mu x 3). OObenrMHEHHYIO OPTaHUYECKYO (dasy
CYLIHMJIH C TIOMOIIBI0 Oe3BogHOTrO cyibara Harpus. Ilocne punsrpoBaHus U KOHIEHTPUPOBAHUS
OCTaTOK OYMINAIU Ha KOJoHKe ¢ cumkareneMm (JIXM: MeOH = 100:1) ¢ nonxydenuem 56 mr
npoaykra, Beixon 80%.

MS ESIL: m/z = 585, [M+H]".

Cranusa 2: (+) tpanc-3-(4-amuno-3-(4-(2-pTop-3-meTokcudenokcn)penmn)-1H-nupaso-

n0[3,4-d | mupumunus- 1 -wn)uukinonenTas- 1 -on
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B 25 mun xonby noGasmsimu 3-(4-amuno-3-(4-(2-rop-3-merokcudenoxkcn)penmn)-1H nu-
pazono[3,4-d|mupumunun- 1 -un)uuknonernTun 4-autpodenszoar (56 mr, 0,10 mmons), LiOH (7
mr, 0,29 mmonb) 1 3 ma MeOH. IlpoBoannu peakumuio CMeCH B TeUeHHE 3 4 MpH KOMHATHOH
temreparype. TCX u XKXMC nokasanu, 4To peakius 3aBepiuuiach, u nodasnsu 3 min HO u
skcTparuposasiu nocpenctsoM XM (3 mnx3). OObeIMHEHHYIO OpTaHUYEeCKy0 (hasy CyIIHIN ¢
noMoteio 0e3BonHOro cyibdara Hatpus. [locie uibTpoBaHNsS 1 KOHLIEHTPUPOBAHUS, OCTATOK
ouuInaTu Ha KoNoHke ¢ crukarenem (IXM:MeOH =100:1 ~ 100:2) ¢ nonay4yeruem 30 mr mpo-
nykta, Beixon 90%.

IH AMP (400 MI'u, CDCl5): 6 8,34(s, 1H), 7,62(d, J = 8,6 'y, 2H), 7,12(d, J = 8,6 I',y,
2H), 7,07(td, J = 8,4, 2,0 T'u, 1H), 6,84(t, J = 7,4 I'n, 1H), 6,74(t, J = 7,6 'y, 1H), 5,82 (brs, 2H),
5,65 —5,57(m, 1H), 4,76 — 4,63(m, 1H), 3,94(s, 3H), 2,56-2,09(m, 6H).

F AMP (376 MI'y, CDCl3): 6 -152,83 (s).

MS ESI: m/z =436, [M+H]*.

Ipumep 24
5-(4-amuno-3-(4-penokcudenunn)-1H-nupazono[3,4-d]nupumunun-1-

win)rerparuapo-2H-nmupan-3,4-nuon
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B BoicymenHyro koi0y Ha 100 mn nobasismu 3-(ammunokcu)nponas-1,2-auon (1,00
7,57 mmonb), 30 vt IXM u 15 ma H20. Tony4eHHbli pacTBOp CMEIINBAJIH C MIEPHONATOM Ha-
Tpus (1,94 1, 9,08 MMonp) U nepemMernnBain npu KoMHaTHOH Temneparype. TCX nokasana, 4to
peakimst okoHdeHa. B cmech noGasnsmm 20 mu H2O, 3arem pasgensiam ¥ 3KCTparupoBasiil MO-
cpencteoM JIXM (50 My x 3). OObennHEHHYI0 OPTaHUYECKYIO a3y CYIIMIIU C TOMOIIbI0 Oe3-
BOOHOrO cynbara Harpus. [locne (uUIBTPOBaHUA M KOHLEHTPUPOBAHHS OCTATOK NMPUMEHSITH

HEMOCPEACTBCHHO Ha cne):[yfomeﬁ CTaauu.

Cragus 2: 1-(annmuiaokcn )0y Tui-3-eH-2-051

/\/O\)\/

B BBIcymIeHHY 10 Tpexropiyro kojady Ha 2000 mut moOapisuin 2-(aJUTHIIOKCH )alleTaIbaeTH
(15,00 1, HeountnenHbld mponykT) u 1000 M ceepxcyxoro TI'®, u oxnakaany Ha JEAsTHON 3Ta-
HOJBHOH Oane. B TedueHne waca mobammsinn pacTBop BUHMWIMarauiiopomuna (1 M, 179,78 wmu,
179,78 mmonb) B TT'®. PeakiinoHHBIN pacTBOP MPOAOIIKAIH NepeMernnBarhb B TeueHne 4 4. TCX
NoKaszaja, 4To peakuus okoHueHa. Peaxuumonnyro cucremy racuiu 100 ma HxO u ymananu
Oonpbuyio gacte TT'®. ITonyuennsiit pactBop cmenmsainu ¢ 300 i IXM u 100 ma H20, paszne-
JsUTH 1 SKCTparuposaiiu nocpeactsoM XM (150 mn x 3). OO6benMHEHHYIO OpraHm4deckyto dazy
CYLIMJIM C TOMOIIBI0 Oe3BOnHOTO cyibdara Harpus. Ilocne ¢punbTpoBaHHA M KOHLEHTPHPOBA-
HUS, OCTATOK OYMINAJIN HAa KOJIOHKE ¢ CHiuKarejieM (merponeinbiii sdup: sTunanerar = 7:3) ¢
nonyueHueM 7,20 1, Beixog 35%.

IH AMP (400 MTI'y, CDCIs): & 5,99-5,74(m, 2H), 5,41-5,24(m, 2H), 5,20(dd, J = 10,7,
1,3 I'u, 2H), 4,39-4,27(m, 1H), 4,04(dt, J = 5,7, 1,3 I'y, 2H), 3,51(dd, J = 9,7, 3,4 I'u, 1H),
3,34(dd, J =9,6, 8,0 I'y, 1H), 2,49(d, J =3,4 ', 1H).

Cranus 3: 3,6-gurunpo-2H-nupan-3-on
OH

0

B BrIcyImeHHYy0 Tpexropayro kondy Ha 500 mn moGasmsnn 1-(ammmnoken)OyTaH-3-eH-2-
on (7,20 1, 56,18 mmounb), 350 mu cBepxcyxoro IXM u karanuzarop ['pabGbca Broporo mokose-
Hust (1,19 1, 1,40 mmonb) B atMocdepe Ar. [IpoBoamim peakimoo CMeCH B T€UeHUE 9 4 MpH KOM-

HaTtHOH Temneparype. TCX nokazana, 4To peakiusi OKOH4YeHa. PeakMOHHbIN pacTBOp OYMILAIN
77



Ha KOJIOHKE ¢ CrihKareyieM (meTpojieiiabiii a¢up: stmnanerar = 4:1) ¢ nmonyuenuem 5,00 r mpo-
nykta, Beixon 90%.

IH AMP (400 MI'u, CDCls): 6 6,04-5,96(m, 1H), 5,96-5,90(m, 1H), 4,28-4,04(m, 2H),
3,98(dd, J=5,5,2,5 Ty, 1H), 3,85(ddd, J =11,8, 2.8, 0,7 ', 1H), 3,75(dd, J = 11,8, 3,0 T'u, 1H),
1,97(d, J =9,3 I'u, 1H).

Cranus 4: 1-(3,6-gurnapo-2h-nupan-3-nn)-3-(4-penocudennn)- | H-nupazono| 3,4-d | nu-

PUMUANH-4-aMUH

B BeICYymeHHYIO AByXropayroo KosnOy Ha 25 mu nobasisumi 3,6-guruapo-2H-nupan-3-on
(0,14 1, 1,40 mmons), 3-(4-¢penoxcudenmn)-1H-mupasono|3,4-d|jmupumunun-4-amun (0,42 T,
1,40 mmons), PPhs (0,73 1, 2,80 mmonb) u 10 mut ceepxcyxoro TT'®. Konly oxnaxnann Ha OaHe ¢
CYXHM JIbOM U 3TaHOJIOM, U K CMECH I00aBIsLTN AMU30NpOnHa azoaukapookcunar (0,57 1, 2,80
mmodb). [Tocne peakunu B Teuenue 1 waca, JKXMC mnokasana, 4to peaxmust 3aBepiamiack. I1o-
Jy4deHHbIH pactBop cMermuBaiu ¢ 10 mut H20 u skerparuposanu nocpencrsom JIXM (20 mu x
3). O6bpenuHEHHYI0 OPTaHUYECKY IO (hasy MPOMBIBAIN CONEBBIM pacTBopoM (30 mux 1) u cyurmnu
¢ momouIbio 6e3BoHOrO cynbgara Hatpus. [locne GuasTpOBaHUS 1 KOHIEHTPUPOBAHHS OCTATOK
OYUINAJIN Ha KOJNIOHKE ¢ cuyukaresieM (JIXM: MeOH= 40:1) ¢ monydenuem 50 mr, Bbixox 95%.

IH AMP (400 MI'u, CDCI3): 6 8,39(s, 1H), 7,64(d, J = 8,7 I'y, 2H), 7,39(dd, J = 8,5, 7,5
I'n, 2H), 7,22-7,10(m, 3H), 7,09-7,04(m, 2H), 6,13(ddd, J = 10,4, 4,8, 2,2 'y, 1H), 6,05(dd, J =
10,4,2,1 I'n, 1H), 5,63(ddd, J = 10,1, 5,1, 2,5 ', 1H), 5,52(brs, 2H), 4,36(ddd, J = 16,8, 5,2, 2,4
I'n, 1H), 4,29-4,15(m, 2H), 4,08(dd, J = 11,0, 7,4 'y, 1H).

MS ESI: m/z =386, [M+H]*.

Cramusa 5: 5-(4-ammuno-3-(4-penoxcudpennn)-1H-mupasono[3,4-d |mupumunus- 1 -mm)rer-

paruapo-2h-nmupan-3,4-auon
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B nByxropnyro xonby Ha 25 M mo0aBisuid 5 M1 JEMOHU3UPOBAHHOM BOIBL, S5 MJI TPET-
oytunoBoro crmpra, KsFe(CN)s (0,13 1, 0,39 wmmoms), K2COs (54 wmr, 0,39 mmons),
K20502(0OH)4+ ( 24 wmr, 0,07 mmonb) u 1-(3,6-guruapo-2H-nupan-3-un)-3-(4-
¢denokcudenmn)-1H-nupasol3,4-d|mupumunus-4-amun (50 mr; 0,13 mmonb). CMech HHTEHCHB-
HO nepemetuuBaiu. Ilocne peakiuu B Tedenue 4 gacos, JKXMC nokasana, 4To peakuus 3aBep-
mmunack. Peakunonnyro cucremy cmemusanu ¢ 10 mu EtOAc. Ilocne ¢unsrpammu x ¢punsTpary
noGasnmsm 15 M HoO w paspensimu. [lonmyueHHBIH pacTBOp 3KCTPArupoOBAIH MTOCPEACTBOM
EtOAc (15 M x 2). OObeaMHEHHYIO OpPraHUYecKylo a3y CYIIMIH C MOMOIIBI OE3BOXHOIO
cynbgara Harpust. [locae GunbTpoBaHUS M KOHLIEHTPHUPOBAHUS OCTATOK OYHUINAJIH HAa KOJOHKE C
cunukareneMm (JIXM: MeOH = 20:1) ¢ nonyuenuem 18 mr nponykra, Berxon 36%.

IH AMP (400 MI'u, AMCO-ds): 6 8,24(s, 1H), 7,66(d, J = 8,7 'y, 2H), 7,51-7,37(m, 2H),
7,15 (ddd, J = 11,1, 9,7, 4,2 T'u, SH), 5,00(td, J = 10,6, 4,8 I', 1H), 4,90(d, J = 3,8 I'u, 1H),
4,85(d, J = 6,6 'y, 1H), 4,33-4,20(m, 1H), 3,86(d, J = 8,5 I'y, 3H), 3,65(t, J = 11,0 I'y, 1H),
3,57(d, J=11,8 ', 1H).

MS ESI: m/z =420, [M+H]".

Ipumep 25
3-(4-amuno-3-(4 - (3-dpropdenokcu) denwmn)-1H-nmupaszono[3,4-dmupumunun-1-wm)

.

F

UKJIONEHTAaH-1-011

NH,
~
B \/N

N 21

OH

N
L

B nmByxropnyro konly Ha 25 M mocienoBaTenbHO nodaBnsiau 3-(4-amuHO-3-Hono-1H-
nupasono[3,4-d|nupumunun-1-un)unkiaonesran-1-on (0,50 r, 1,45 wmmons), (4-(3-

drophenokcu)pernn)dopuyro kucnory (0,40 1, 1,74 mmons), dochar kamus (0,92 1, 4,35
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MMOJIb), Terparpudenmndpocun mamwaamii (72 mr, 0,22 mmone), 10 mn 1,4-nuokcana U 5 M
H>0 mnox 3ammroii Ar. CMech HarpeBanu ¢ OOpaTHbIM XOJOAUIBHUKOM B TeueHne Jaca. JKXMC
MoKasaja, 4To peakuus 3aBepmuiach. Peakimonnyto cucremy cmemusaiu ¢ 10 min H2O u ske-
Tparuposau nocpeactsoM JXM (10 mi X 3). OObeAMHEHHYIO OPraHUYECKYHO a3y CYIIUIH C
noMomIeo 6e3BogHOro cynbdara Harpus. [locne GuabTpoBaHUS M KOHLIEHTPUPOBAHHUS OCTATOK
OYHINAIN Ha KOJOHKe ¢ cuinkareneM (JIXM: MeOH = 100:1) ¢ nonyuernem 360 Mr npoaykra,
BbIXON 62%.

IH AMP (400 MI'y, CDCls): 6 8,39(s, 1H), 7,68(d, J = 8,7 I', 2H), 7,33(td, J = 8,3, 6,7
I'n, 1H), 7,21 -7,14 (m, 2H), 6,87(td, J = 8,4, 2,4 'y, 2H), 6,79(dt, J = 10,0, 2,4 I'y, 1H), 5,75(d,
J =102 T'y, 1H), 5,56(s, 2H), 5,47(ddd, J = 16,4, 7,3, 3,1 I'uy, 1H), 4,52-4,39(m, 1H),
2,58-2,35(m, 2H), 2,32-2,19(m, 2H), 2,09-2,04(m, 1H), 1,95-1,82(m, 1H).

F AMP (376 MI', CDCIs): 6 -110,43 (s).

MS ESI: m/z = 406, [M+H]*.

Hpumep 26
Hwuc-3-(4-amuno-3-(4-(2-prop-3-merokcudenoxcu)penmn)- 1 H-nupazono|3,4-d Jmupu-

el

P

MUMH-1-11) nuKiorekc- 1-on
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Cragus 1: nuknorekcun 3-ruipoKcualeTar

OAc

OH
OcymecTBisuM TPeXKpaTHYO 3ameHy N2 B pactBope 4-xnopdenun anerara (84,2 r, 495
MMOJTb) B Oe3BompHOM Tontyosie (800 mi). Jlobaensu mukiorekcan-1,3-guon (38,3 1, 330 MMoIh)
u mmnaszy B Candida antarctica (CALB) (7,6 ), u cMech 1ajiee mponyBajiu U MEPeMeIIuBaIH MPU
KOMHATHOW Temriepatype B TeueHne 16 4. IlonydeHHbIN pacTBOp (UIBTPOBANN Ui YOAJICHUS

TBEPIBIX BEIIECTB, M (PHIIBTPAT KOHIIEHTPHPOBAJIH C MPUMEHEHHEM BaKyyMa, U OCTaTOK OYHIIa-
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JIM Ha KOJIOHKE C CHIIMKaresieM (3THianerar: nerpoieinsiii s¢up = 0-100%) ¢ nonyuennem 47,2
T, BeIxOn 91%.

IH AMP (400 MI'u, CDCIl3) 5,14-4,72 (m, 1H), 4,03-3,67(m, 1H), 2,25-2,20(m, 1H),
2,02(s, 3H), 1,91-1,59(m, 4H), 1,44-1,25(m, 3H).

Cragus 2: 3-(3-fiomo-4-((tpudpenundpochpuno)amuno)-1H-nupaszono[3,4-

d]mupuMuANH- 1 -1IT)IUKIIOTEKCHIT alleTar

IMon 3amuToii N2 3-tiogo- 1 H-mupaszono|3,4-d|mupumunun-4-amun (22,8 1, 27,5 MMonb),
uKIorekcm-3-rugpokcunanerar (15,2 1, 96,2 mmons) u PPhs (45,8 r;, 174,9 MmMonb) pacTBopsiiun
B Oe3omHoM TI'® (300 mu). ITo kxaruisam Ha yeAstHOW OaHe MOOABISUIH TUU3OMPONII a30IU-
kapOokcunar (35,3 r, 174,9 mmons). Temmnepatypy cuctembl noaaepkusaiu Huwke 10 °C, koH-
TpoJHpysl CKOpocTh nodasinenus. [locne noGaBneHUs, peakMOHHBIA PAaCcCTBOP IMEPEeMEIINBAIIH
IIPU KOMHATHOU TeMmneparype B TedeHue 16 4. [lonydeHHbI pacTBOp KOHLEHTPUPOBAJIN MOA Ba-
KYYMOM, U OCTaTOK OUHINAJIHN Ha KOJIOHKE C CHIIMKAresieM (3THIALeTaT: neTposieinblil s¢up = 0-

100%) ¢ monyuennem 35,8 r HEOUHIIIEHHOTO MPONYKTA.

Cragus 3: 3-(4-amuno-3-#iono- 1H-mupazosno[ 3,4-d JmupuMuaus- 1-1) [UKIOTeKCH atie-

Tar

N
O\OAC

3-(3-Uono-4-((rpudenundochuno)amuno)- 1 H-nmupasono[ 3,4-d mupumumms- 1 -u)uk-
norekcun auetar (74,1 1, 27,4 mmonb) pactBopsi B 100 MJT YKCYCHOM KHCIIOTHI U CMEIIHUBAJH C
100 mi Bozmbl. CMech HarpeBasnu ¢ oOpaTHbIM XonoariIbHUKOM pu 130°C B Teuenue 1 4. Pac-
TBOP KOHLIEHTPUPOBAJH JUJIsl YAAJEHHsI OOJbIIEH YacTH YKCYCHON KHCJIOTBI, a 3aTeM pa30aBIisiiIn
100 M H20. Tlony4ennsiii pactBop aBaskasl skctparuposanu 80 mu JIXM. OObennHEeHHYIO Op-

raHu4eckyro a3y CyIMiIn ¢ MOMOIIbI Oe3BomHOro cyibdara Harpus. [locne ¢unsrpanun u
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KOHLIEHTPUPOBAHMs OCTAaTOK OYMINAJIU 3 pa3a ¢ npumeHeHueM 100 mu Tonyosna ¢ monydeHuem
44,5 r HEOUMILEHHOTO MPOAYKTA.

MS ESI: m/z=402, [M+H]".

Cragus 4: 3-(4-amuHo0-3-#iono- 1 h-nupazono[3,4-d [mupuMunuH- 1 -1i1) TUKIOTEKCAHOI

K pactopy Heounennoro (1R)-3-(4-amuno-3-iono-1H-nupazono[3,4-d|mupumuams-1-
i) uKiIorekcu anerara (44,5 1, 27,4 mmons) B cmecu 150 mi meranona u 150 mon TT'® nobas-
Jsuta atast ruapokenn MoHoruapar (13,9 r, 331 mmonb). CMech mepeMernBaii MNPy KOMHAT-
HOU Temneparype B TeueHue 16 4. IlonydeHHBIH pacTBOp (QHUIBTPOBAIN C IPUMEHEHHEM BaKyy-
Ma JJIs1 yAaneHus TBepAbIX BellecTB. DuiusTpar KoHLEeHTpupoBaiu. OCTaTOK OYMINAIN HA KO-
noHke ¢ cumkareneM (JIXM: MeOH = 1-100%) ¢ nmonyuenuem 8,4 r mpoaykTa, BBIXOA 32 TPU
craauu 27%.

MS ESI: m/z=360, [M+H]".

Cramus 5: 3-(4-amunO-3-(4-(2-pTOp-3-MeTokcudpeHokcn)pennn)-1H-nmupazono[3,4-

d]mupumunuH-1-11) HUKJIOTEKCAHOI

3-(4-amuno-3-iono- 1H-mupazono| 3,4-d Jnupumunun- 1 -un)uknorekcanon (8,4 r, 23,4
MMOITb), 2-(4-(2-pTop-3-merokcudenokcn)penmn)-4,4,5,5-rerpamerun-1,3,2-nuokcadopan (9,7
1, 28,8 Mmonn), Terparpudennndochun namaamii (2,6 T, 2,3 Mmonb) u kapbonar kamus (8,1 T,
58,5 mmonb) cycnenaupoBanu B cMecu pacteoputeneit 150 mn 1,4-auokcana u 80 mn HxO,
OCYIIECTBIISLUIA TPEXKPATHYIO 3aMeHy N2 u npoBoawin peakuuto mpu 120°C B Teuenne 16 4. Pe-
AKLMOHHBIA PAaCTBOP CTAHOBUJICS MPO3PAYHBbIM, M OPTrAHUYECKUI PaCTBOPUTEID YAAISIH MyTEM
KOHLIeHTpupoBaHus. BonHyto ¢asy 3 pasza sxcrparuposanu nocpeactsom 100 mir JIXM. O0b-

€IMHEHHYIO OPTaHHYeCKyI0 (ha3y CYLIMIN C TOMOLIBI0 0e3BOAHOro cynbdara Harpus. OcTarok
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OYHINAIN Ha KOoJIoHKe ¢ crnukareneM (JIXM: MeOH = 1-100%) ¢ nonyuenuem 10,3 r npoaykra,
BbIxoz 81%.

MS ESI: m/z=450, [M+H]".

Cragust 6: mmc-3-(4-amuHo-3-(4-(2-pTop-3-MerokcudeHoken ypenwmn)- 1 H-nmupazonun-

[3,4-d] mupumuanH- 1 -1T) TUKJIOTEKCAHOIN

(1R)-3-(4-amuno0-3-(4-(2-prop-3-meToxcudenokcu )penwmn)- 1 H-nmupazono|3,4-d | nupu-
mMuauH-1-mn)uukinorekcanon (18,1 r, 40 MMoOnbp) OUMINANKM C NPUMEHEHHEM MpenapaTHBHON
B3XX ¢ nonyuenuem 9,3 1, Beixon 51%.

IH AMP (400 MI'my, CDCl3) & 8,36(s, 1H), 7,65-7,61(m, 2H), 7,13-7,04(m, 3H),
6,86-6,81(m, 1H), 6,75-6,71(m, 1H), 5,29(brs, 2H), 4,91-4,86(m, 1H), 3,93(s, 3H), 3,89-3,84(m,
1H), 2,35-2,32(m, 1H), 2,19-2,11(m, 1H), 2,20-1,91(m, 4H), 1,50-1,47 (m, 2H).

MS ESI: m/z = 450, [M+H]".

Hpumep 27
3-(4-amuno-3-(4-(2-prop-3-merokcudenokcn) ¢ennn)-1H-mpazonol3,4-d|mupumunma-

I-um)nukiorekcas-1,2-nuomn

Cramusa 1: 3-(4-(2-pTop-3-merokcudenokcu)pennn)-1H-mupaszono[3,4-d | mupumuann-4-

dAMHH
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3-Hono-1H-nupasono[3,4-dmupumumun-4-amus (5,0 1, 19,2 mmons), 2-(4-(2-drop-3-
meTokcupenokcu )penmn)-4,4,5,5-rerpamern-1,3,2-nuokcadopan (7,7 1, 23,0 mmons), PdClz
(dppf) (1,4 ©;, 1,9 mmonb) u docdar kanus (8,1 T, 38,3 MMOJIb) AUCTIEPTUPOBAII B CMECH 36 MIT
N,N-mumerunpopmamuna u 18 mn HxO, ocymecTBisanm TpexkpaTHyo 3aMeHy N2 U HarpeBaju
no 120 °C nns npoBeneHust peakiun B TeueHne 16 4. Pacteop cmemmsanu ¢ 50 ma H20 u pune-
TPOBaJH, 1 OcTaroK nmpombiBan MeOH(20 mnx1) u cymmnm npu NOHWKEHHOM JaBIEHUH C T10-
Jy4deHueM 2,5T nponykra, Beixon 37%.

MS ESI: m/z=352, [M+H]".

Cranusa 2. 1-(umkiorekc-2-en-1-um)-3-(4-(2-grop-3-merokcupenokcn)penrn)- 1 H-mupa-

30110[ 3,4-d JmupumuauH-4-amMuH

IMon 3ammuroit Na, 3-(4-(2-¢prop-3-meroxcupenokcn)pennn)-1H-mupazono[3,4-d]mupu-
muanH-4-amuH (351 mr, 1 MMonb), mukiorekc-2-eHon (118 mr, 1,2 mmons) u PPhs (655 mr, 2,5
MMOJTb) pacTBopsiiu B Oe3pogHoM TI'® (20 mur). B cMmech mo karumsiM 100aBIISUTA TUH3OMPOITHIT
azopukapOokcuar (606 mr; 3 MMonb) Ha JensiHoH Oane. Temneparypy monmep:kuBaiu Hike 10
°C, KOHTPONHpPYs CKOpocTh nodasneHus. [TonyueHHbIH pacTBOP NepeMEInBaIN IPH KOMHATHON
TeMmneparype B TedeHue 16 4. Ilocne kOHLEHTPUPOBaHUS MO BAKYYMOM OCTaTOK OYMINAIH HA
koJioHke ¢ cumkareneM (MeOH: IXM = 0-100%) ¢ monmydenneM 220 Mr NpOOYKTa, BBIXOL
51%.

MS ESI: m/z=432, [M+H]".
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Cramus 3: 3-(4-amunO-3-(4-(2-pTOp-3-MeTokcudeHokcn)pennn)-1H-nmupazono[3,4-

d]mupumunus- 1 -un)uukinorekcad- 1,2-muomn

IMox 3amwmroit Nz, 1-(uuknorekc-2-eH-1-un)-3-(4-(2-¢pTop-3-MeTokcupeHOKCH)
¢benmn)-1H-mupazono| 3,4-d Jmupumunun-4-amus (200 mr, 0,46 mmoinb) u N-metunmopdonuH-N-
okcnp (108 mr, 0,92 mmonb) pacTBopsiu B cMecu 10 mut Tper-Gytunosoro cnimpra u S mi HO.
CwmemranHelli pacTBOp mepememmBanu ¢ ocMatoM kamusi (0,5 mr, 0,0014 mmonb) Ha JenstHON
Oane. PeakIMOHHBIN pacTBOP MEPEMEIINBAIN IPU KOMHATHOW TeMmIeparype B TedeHue 16 4, u
3aTeM nepememnBand ¢ 10 MJI HACBIEHHOM CEPHOW KHUCJIOTBI, M 3aTeéM OJKCTParupoOBaIH
EtOAc(10 mnx2). OObeaAHEHHYO OPTaHUYECKYIO (pa3y CyLIMIU ¢ MTOMOIIBIO O€3BONHOTO CYJIb-
¢ara Harpus. Ilocie KOHIEHTPHPOBAHUS IMOJ BAKyyYMOM OCTATOK OYHINAIH C NMPUMEHEHHEM
npenaparusHoii BOXKX ¢ nonyuenuem 110 mr nponyxkra, Beixon 52%.

IH AMP (400 MI'u, AMCO-de): & 8,19(s, 1H), 7,64-7,66(m, 2H), 7,2-7,0(m, 6H), 4,9
-4,87(m, 1H), 4,60(s, 1H), 4,45-4,43(m, 2H), 3,99-3,97(m, 2H), 3,89(s, 3H), 1,94-1,90(m, 1H),
1,81-1,76(m, 3H), 1,55-1,49(m, 2H).

MS ESI: m/z=466, [M+H]".

Ipumep 28

4-(4-amunao0-3-(4-(2-pTop-3-meTtokcudpenokcu)pennn)-1 H-nupasono[3,4-

d]mupumunus- 1 -un)uukinorekcad- 1,2-muomn

Cranusa 1. 1-(umkinorekc-2-en-1-um)-3-(4-(2-grop-3-merokcupenoxcn)penrn)- 1 H-mupa-

30110[ 3,4-d JmupumuauH-4-amMuH
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IMon 3amwuroit N2, 3-(4-(2-¢prop-3-meroxcupenokcn)pennn)-1H-mupazono[3,4-d]mupu-
muguH-4-amuH (50 mr;, 0,14 Mmons), rukiorekc-3-exon (17 mr, 0,17 mmons) u PPhs (74 wr;, 0,28
MMOJIb) pacTBopsiin B O6e3sopHoM TI'® (3 mi). B cmech mo xamisiM 100aBIsuId AUU3OTPOTTHIT
aszogukapOokcunar (57 mr, 0,28 mMMmonb) Ha neastHON OaHe. Temmepatypy MOANEP>KUBAIN HIDKE
10 °C, xoHTpoONHMpys ckopocTh nobasneHus. [TonmyueHHbIH pacTBOp NepeMeIIuBaIN IPU KOMHAT-
HOH Temmeparype B TeueHue 16 4. [locie KOHLEHTpUpPOBaHUs MO BAKYYMOM OCTAaTOK OUHILAJIN
Ha kosoHke ¢ cwmkareneM (MeOH: JIXM = 0-100%) ¢ monyuenrem 30 Mr mpoOAYKTa, BBIXOL
50%.

MS ESI: m/z=432, [M+H]".

Cramusa 2: 4-(4-amunO0-3-(4-(2-pTOp-3-MeTokcudenokcn)pennn)-1H-nmupazono[3,4-

d]mupumunus- 1 -un)uukinorekcad- 1,2-muomn

Fooy
NH,
N
LN
NT N
Oon

IMoxg 3amurtoit N2, l-(uuknorekc-2-eH-1-un)-3-(4-(2-ptop-3-
metokcupenokcu )enmn)-1H mupasono[3,4-dmupumuann-4-amun (30 mr, 0,070 mmonb) u N-
merunmopdommuu-N-okenn (10 mr, 0,084 MMoOnb) pacTBOPSIN B CMECH 2 MJ TPET-OyTHIIOBOTO
crmpra u 0,5 mat H2O. Ocmar kanus (0,5 mr; 0,0014 Mmmonb) mo0aBisuim K pacTBOPY Ha JEIASHON
Oane. PacTBop mepemMernnBain Mpyu KOMHATHOM TeMriepatype B TedeHue 16 4, nodasmsun 10 miu
HACBIIEHHONW CEePHOM KHCIIOTHI, W 3areM 3KcTparuposanu mocpeactsoM EtOAc (10 mum X 2).
OOpennHeHHY 0 OpraHMYeCcKyo a3y CyIIHH ¢ TOMOLIbIO Oe3BOIHOTO cynbdara Harpus. [Tocne
KOHLIEHTPUPOBaHUsI MOl BAKYYMOM OCTaTOK OUHUILIAIN C TpUuMeHeHneM npenapatusHoit BOXXX ¢

nosiyueHueM 3 Mr npoaykra nuka 1, Beixon 9%, u 3 Mr npoaykrta nuka 2, Berxon 9%.
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uk 1:

IH AMP (400 MI'u, CDCls) ¢ 838(s, 1H), 7,65-7,61(m, 2H), 7,14-7,11(m, 2H),
7,09-7,05(m, 1H), 6,86-6,82(m, 1H), 6,76-6,72(m, 1H), 5,52(s, 2H), 5,14-4,97(m, 1H), 4,44(brs,
1H), 3,96-3,94(m, 4H), 3,86-3,80(m, 1H), 2,67-2,61(m, 1H) 2,57-2,48(m, 1H), 2,25-2,19(m,
2H), 1,94-1,84(m, 2H), 1,73-1,66(m, 1H).

MS ESI: m/z=466, [M+H]".

Muk 2:

IH AMP (400 MI'n, CDCl3) 6 8,37(s, 1H), 7,64-7,60(m, 2H), 7,14-7,10(m, 2H),
7,08-7,04(m, 1H), 6,86-6,82(m, 1H), 6,76-6,71(m, 1H), 5,39(s, 2H), 5,26-5,20(m, 1H), 4,22(brs,
1H), 3,99(m, 3H), 3,87-3,84(m, 1H), 2,42-2,36(m, 1H), 2,31-2,35(m, 2H), 2,17-2,06(m, 2H),
1,96-1,88(m, 2H).

MS ESI: m/z=466, [M+H]".

Ilpumep 29 (3Tan0HHOE COEANHEHHE)
1-umknorekcui-3-(4-(2-prop-3-merokcudenokcn)pennn)- 1 H-nupaszono| 3,4-d |mupumu-

IUH-4-aMUH

Cramgua 1: 1-umknorekcui-3-(4-(2-¢rop-3-merokcudenokcn)penmn)-1H-mupasono|3,4-

d]mupumunuH-4-aMuH

K pacrBopy 1-(mukiorekc-2-en- 1-mn)-3-(4-(2-¢prop-3-merokcudenokcn )pennn)- 1 H-nu-

pasomnol[3,4-d|mupumunun-4-amusa (190 mr; 0,44 mmons) B 20 M1 MeOH nobasnsimm 10%wet
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Pd/C(20 mr). OcymecTsnsan TpexkpaTHyto 3ameHy Hz B cmecn (15 psi), 1 3aTeM poOBORMIH pe-
aKLHWIO B T€UEHHE HOYM NMPU KOMHATHOH Temneparype. [lomyueHHbIi pacTBOp QHUIBTPOBAIH de-
pe3 nuatoMuT. PUIETpaT KOHUEHTpUpoBaId. OCTAaTOK OYUINANIN C TPUMEHEHHEM MpenapaTus-
Hoit BOXKX ¢ nmonyuenuem 130 mr nponykra, Beixon 68%.

IH AMP (400 MI'y, CDCls) 6 8,37(s, 1H), 7,65-7,63(m, 2H), 7,14-7,06(m, 2H), 7,04(m,
1H), 6,85-6,81(m, 1H) , 6,75-6,70(m, 1H), 5,43(s, 2H), 4,78-7,75(m, 1H), 3,99(s, 3H),
2,11-2,02(m, 4H), 1,95-1,91(m, 2H), 1,77-1,74(m, 1H), 1,54-1,49(m, 2H), 1,34-1,31(m, 1H).

MS ESI: m/z=434, [M+H]".

Ipumep 30
(5-(4-amun0-3-(4-(2-pTop-3-merokcupenokcn )pennn)- 1 H-nmupazono| 3,4-d Jnupumunun-

I-umyrerparuapo-2h-nupas-2-ui)MeTaHOT

HO

Cranus 1: Tper-Oytun ((3,4-nurunpo-2H-nupan-2-min)mMeroken)andeHuICuiIan

v
o
OTBDPS

K pactBopy (3,4-nurunpo-2H-nmpan-2-wn)meranona (1,0 r, 8,7 MMoJjIb) B AUXJIOpMETaHe
(20 M) mocnenoBatesbHO H00aBysN TpeT-OyTHn nudenunxjopcunan (3,35 1, 12,2 mMonb) u
umugaszon (1,43 r, 20,3 MMOJIb) U MepeMeIIuBaii B TEUeHNE HOYU IPU KOMHATHOU TEMITEpaType.
K pacteopy nobasmsimn 50 mut JIXM u npomsisanu H2O (100 ma x 1). Opranuueckyro ¢asy cy-
IIMJTH ¢ TIOMOLIBIO Oe3BOMHOTO cyibdara Harpus. [locne GuasTpoBaHUS U KOHLEHTPUPOBAHUS,
OCTAaTOK OYMINAIM Ha KOJIOHKE C CHJIMKareieM (dTwianerar: mnerpojeitasiii a¢up = 0-100%) ¢
nonyueHueM 2,3 r npoaykTa, Beixon 75%.

IH AMP (400 MI'u, CDClIs): 6 7,71-7,68(m, 4H), 7,45-7,37(m, 6H), 6,37-6,35(d, J = 8
I'n, 1H), 4,68-4,65(m, 1H), 3,96-3,93(m, 1H), 3,83-3,77(m, 1H), 3,71-3,67(m, 1H), 2,08-2,00(m,
1H), 1,99-1,92(m, 2H), 1,74-1,71(m, 1H), 1,02(s, SH).
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Cranus 2: 6-((Tper-Oy T qudeHmICUIT)oKcH )MeTui)rerparuapo-2H-nupan-3-om
OH
0

OTBDPS

ITon 3amuroit a3ora k Terparuapodypany (20 mia) nodasnsu Tper-OyTui((3,4-nuruapo-
2H-nupan-2-un)merokcn)aupenmwicunan (1,3 1, 3,7 mmons). [Tocne oxnaxnenus mo -78 °C k
pacTBOpy MO KaruisiM no0aBisui 6opan aumerwicynbdunnbiii kommieke (1,8 v, 10 M, 18,0
MMOJIb). [loy4eHHBIN pacTBOpP €CTECTBEHHBIM 00pPa30M HAarpeBaii 10 KOMHATHON TeMITEpaTy Pl
U TIepeMEeIlrBaId B TE€UeHHE HOYM. B crcTeMy MenyeHHO MO KarumsiM 100aBisuid 1 H. BOOHBIN
pacTBOp THIPOKCHA HATPHUS A0 TEX MOp, MOKA He MEePECTaHET BBIIEITHCS ra3 OopaHa, 3areM
nobasnsim 30% mepekuch Bomopona (5 Mil), ¥ peakLMOHHBIA PACTBOP NepeMeInuBaiy npu 45
°C B TeueHue 2 yacoB. PeakimoHHbl pacTBop nepememnusanu ¢ 50 min H2O u 3atem skctparu-
posanu EtOAc (50 muix1). Oprannueckyro ¢a3y Cymrmiy ¢ IOMOIIbI0 0€3BOAHOTO Cyibdara Ha-
Tpusi. Ilocne ¢uasrpanny U KOHIEHTPUPOBAHUS O] BAKYYMOM OCTATOK OYHILNAIH C TTOMOIIBIO
KOJIOHOUHOH Xpomatorpadum ¢ obpamennoit ¢azoii (aueronurpmn:. HxO = 5-95%) ¢ nmonydeHu-

eMm 1,0 r nponykra, Berxon 73%.

Cranus 3: 1-(6-((Tper-OyTuin nudeHUICHINIT)OKCH )METHI)TeTparunpo-2H-nupan-3-ni)-

3-tiono-1H-mmmpaszono[3,4-d Jnupumuaun-4-aMuH

OTBDPS
3-tiono- 1 H-tupasono| 3,4-dJmupumunun-4-amun (0,3 1, 1,15 mMmonb) nobasisiu k TT'D
(20 mm). Tlox 3amuToi azora nodapisuin O-((TpeT OyTHIT TU()EHUICHITUI )OKCH )METHI ) TETParH/I-
po-2H-nmpan-3-on (555 mr, 1,50 mmons) u PPhs (753 mr;, 2,87 mmons). K pacreopy npu 0 °C no
KarisiM TOOABJISTN TUU30NpOIT azonukapookcunar (697 wr, 3,45 mmons). [lonydennsiii pac-
TBOpP TEPEMELINBAIN B TEUSCHHE HOYM NMPH KOMHATHOW TEMIlEpaType M KOHLEHTPUPOBAIHU IPH
NOHMKEHHOM fAaBiieHHH. OCTaTOK OYMINAIHN C TMOMOIIBIO KOJIOHOYHOH Xpomarorpaduu ¢ odpa-
meHHo# ¢azoit (aueronutpui: H20 = 5-95%) ¢ monyuenunem 330 mr nponykra, Bbxon 47%.
MS ESI: m/z=614, [M+H]*.
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Cranus 4: 1-(6-((Tper-OyTuin nugeHUICHINIT)OKCH )METHI)TeTparunpo-2H-nupan-3-ni)-

3-(4-(2-drop-3-merokcudenokcn)penmn)- 1 H-nupasono| 3,4-d Jnupumunun-4-aMmuH

TBDPSO

1-(6-((Tper-OyTun nudeHUICUIIIT)OKCH)MeTHI)TeTparuapo-2H-nupan-3-un)-3-
tiono-1H-mupaszono[3,4-d Jmupumunun-4-amun (16,4 1, 26,8 MMoIb) 100aBIISLUIA K CMECH PacTBO-
puteneit l,4-nuokcana (160 mn) u H20 (40 mn). 2-(4-(2-¢pTop-3-
meTokcupenokcun )penmn)-4,4,5,5-rerpamerin-1,3,2-nuokcadopan (8,95 1, 26,8 MMonb) u Kap-
6onar kamus (11,1 1, 80,4 MMonb) nOGaBIsIM B peakMOHHYIO cucteMy. Terpa(tpudenundoc-
¢bun)mamnaanii (1,55 1, 1,34 MmMonb) 1o0aBiIsAIN B peakIMOHHBIA pacTBOp mox 3amutoi Na. Io-
JyYEeHHBIH pacTBOp mepeMemnBanu B TedeHne Houu mpu 100°C. [locne KOHLEHTpHUPOBAHUS
OCTaTOK OUMINAIHN KoJIoHOUHOH xpomatorpadueit (MeOH:/IXM=0-100%) ¢ noxyuenuem 1,4 r

npoaykra nmuka 1, Bexon 7%, u 1,0 T npoxnykra nuka 2, Beixon 5%.

uk 1:

IH AMP (400 MI'n, CDCl3): 6 834 (s, 1H), 7,68-7,65(m, 4H), 7,62-7,60(m, 2H),
7,41-7,32(m, 6H), 7,11-7,09(m, 2H), 7,07-7,04(m, 1H), 6,86-6,82 (m, 1H), 6,76-6,72(m, 1H),
5,57(brs, 2H), 4,83-4,82(m, 1H), 4,49-4,45(m, 1H), 3,94(s, 3H), 3,87-3,82(m, 2H), 3,71-3,69(m,
2H), 2,62-2,57(m, 1H), 2,28-2,22(m, 1H), 2,14-2,08 (m, 1H), 1,82(m, 1H), 1,03(s, 9H).

MS ESI: m/z=704, [M+H]".

Muk 2:

IH AMP (400 MI'u, CDCI3): 6 8,36(s, 1H), 7,71-7,68(m, 4H), 7,64-7,61(m, 2H),
7,44-737(m, 6H) ,7,14-7,12(m, 2H), 7,09-7,04(m, 1H), 6,86-6,81(m, 1H), 6,76-6,72 (m, 1H),
5,51(brs, 2H), 4,97-4,92(m, 1H), 4,16-4,11(m, 1H), 4,00-3,94(m, 1H), 3,93 (s, 3H), 3,81-3,77(m,
1H), 3,66-3,60(m, 2H), 2,46-2,36(m, 1H), 2,26-2,23(m, 1H), 1,95(m, 1H), 1,70-1,60(m, 1H),
1,07(s, 9H).
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MS ESI: m/z=704, [M+H]".

Cramus 5. (5-(4-amuuo-3-(4-(2-¢prop-3-meTokcudenokcn )pennn)-1H-mmpazono[ 3,4-

d]mupumuann-1-un)rerparunpo-2H-nupas-2-um)MeTaHOT

HO

1-(6-((Tper-Oytun  nudeHnncunnm)okcu)MeTwin)rerparugpo-2H-mupan-3-nm)-3-(4-(2-
¢drop-3-merokcupenokcu )penmn)- 1 H-mupasono[3,4-d jnupumuana-4-amua (muk 1)(1,4 1, 2,0
MMoJb) nodasisuia B TT'® (20 mun), 3atem mobasisum pactBop TeTpalyTHiiaMMoHUs Gropuaa B
TT® (2,6 M, 1M, 2,6 mmonp). CMech NepeMeinrBaiil B TeUEHUE HOUYU NPU KOMHATHOH TeMrie-
parype. IlonydeHHBIN pacTBOpP KOHLEHTPUPOBAIN MPH MOHWKEHHOM naBieHuH. OCTaTok O4H-
IIaJTA ¢ TIOMOIIBIO KOJIOHOYHOH Xpomarorpaduu ¢ odparueHHoit ¢asoi (ateronutpun: H,O = 5-
95%) 1 ountmanu ¢ npuMeneHneM xupaibaoil COX ¢ nmonyuernem 400 mr nponykra Huka 1-1,

BbIxon 43%, u 400 mr IInka 1-2, Beixon 43%.

uk 1-1:

IH AMP (400 MTI'u, CDCl3): 6 8,35(s, 1H), 7,65-7,63(m, 2H), 7,13-7,05(m, 3H),
6,86-6,82(m, 1H), 6,77-6,72(m, 1H), 5,73(s, 2H), 4,89(s, 1H), 4,57-4,54(m, 1H), 3,97-3,93(m,
1H), 3,93(s, 3H), 3,74-3,66(m, 3H), 2,61-2,56(m, 1H), 2,33-2,30(m, 1H), 2,20-2,00(m, 1H),
1,57-1,59(m, 1H).

MS ESI: m/z=466, [M+H]".

uk 1-2:

IH AMP (400 MTI'u, CDCls): 6 8,37(s, 1H), 7,65-7,63(m, 2H), 7,13-7,05(m, 3H),
6,86-6,82(m, 1H), 6,77-6,72(m, 1H), 5,73(s, 2H), 4,89(s, 1H), 4,57-4,54(m, 1H), 3,97-3,93(m,
1H), 3,93(s, 3H), 3,74-3,66(m, 3H), 2,61-2,56(m, 1H), 2,33-2,30(m, 1H), 2,20-2,00(m, 1H),
1,57-1,59(m, 1H).

MS ESI: m/z=466, [M+H]".
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1-(6-((T-6ytunpudennncunun)okcu)Mmermn)rerparunpo-2H-nupan-3-un)-3-(4-(2-
¢Top-3-metokcudenokcn)pennn)- 1 H-nmupazono[ 3,4-dmupumuann-4-amua muk 2 (1,0 1, 1,4
MMoJIb) nobasnsim Kk TI'® (20 mu), u nobasnsim pactBop TeTpadbytuiaammonus ¢gropuna 8 TI'®
(1,8 mL, 1M, 1,8 mmonb). CMech niepeMenTnBaid B TCHEHHE HOUW TIPH KOMHATHOM TEMITEpaType.
[TonyueHHBIH pacTBOP KOHLEHTPUPOBAJIN MPU MOHWKEHHOM NaBieHnH. OCTaTOK OYHINAIH C TIO-
MOLIBIO KOJIOHOYHOH Xpomarorpaduu ¢ obpammenHon ¢aszoii (aueronurpuwr. HoO = 5-95%) u
ouuInany ¢ npuMeHeHuem xupainpHoit C®X ¢ nonayuenuem 200 mr npoaykra Iluka 2-1, Bbxox
30%, 1 200 mr Iuka 2-2, Beixon 30%.

IMux 2-1:

IH AMP (400 MI'u, CDCI3): 6 8,35(s, 1H), 7,63-7,60(m, 2H), 7,14-7,05(m, 3H),
6,87-6,83(m, 1H), 6,74-6,72(m, 1H), 5,74(s, 2H), 4,89-4,63(m, 1H), 4,20-4,16(m, 1H),
4,03-3,97(m, 1H), 3,97(s, 3H), 3,71-3,58(m, 3H), 2,46-2,42(m, 1H), 2,27-2,24(m, 1H),
1,83-1,80(m, 1H), 1,73-1,72(m, 1H).

MS ESI: m/z=466, [M+H]".

Muk 2-2:

IH AMP (400 MTI'u, CDCl3): 6 8,35(s, 1H), 7,63-7,60(m, 2H), 7,14-7,05(m, 3H),
6,87-6,83(m, 1H), 6,74-6,72(m, 1H), 5,74(s, 2H), 4,89-4,63(m, 1H), 4,20-4,16(m, 1H),
4,03-3,97(m, 1H), 3,97(s, 3H), 3,71-3,58(m, 3H), 2,46-2,42(m, 1H), 2,27-2,24(m, 1H),
1,83-1,80(m, 1H), 1,73-1,72(m, 1H).

MS ESI: m/z=466, [M+H]".

Hpumep 31
(1R,3R)-3-(4-amuno-3-(4-(2-pTop-3-(meTokcu-d3 ) penokcn )pennn)-1 H-nupazono[ 3,4-

ve\
0CD,

F

N

N

N
O

Cragus 1: 1-drop-2-(meTokcu-d3)deH3om

d]mupuMuanH-1 -1 ) HIUKJIOT€KCAHOI

NH,
AN

Pz
N

N
L
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D5CO

B 2-®ropdenon (2,0 1, 17,9 mmons), PPhs (7,2 1, 35,8 MMoub) 1 eiTepupOBaHHbBIN Me-
TaHon-d4 (946 wmr, 26,8 mmonb) B 6e3BogHOM TI'® (20 MIT) O KaruisiM 10OABISUTH TUHU3OTIPOITHI
azonukapbokcuiar (7,2 T, 35,8 mmons) B atmochepe N, [IpoBonuiu peakiuo CMeCH B TeUEHUE
HOYH NPH KOMHATHOH Temrieparype. PeakIMOHHYIO CHCTEMY KOHLIEHTPUPOBAIH IMPH MOHIKEH-
HOM naBieHuH. OCTaToK OYHMINANIM KOJIOHOYHOHW Xpomarorpaduei(sTunanerar: neTposneiHbIi
s¢up = 0-100%) ¢ monyuenuem 1,1 r npoaykra, Berxon 35%.

IH AMP (400 MI'u, CDCl3) & 7,16-7,04 (m, 2H), 7,03-6,90 (m, 2H).

Cranus 2: 2-¢prop-3-(meTokcu-d3) dpenon

D5CO
F

OH

IMon 3amuroii N2 1-¢rop-2-(meTokcu-d3) 6enzon (1,3 1, 10,3 MMoONb) U EHTAMETHIIAH-
stunenTpuamus (2,6 mi, 12,4 mmonp) pactBopstiu B 6e3BogHoM TI'® (15 mun). PeakimoHHyr0
cucteMy oxyaxaanu 1o -78 °C, a 3areM no karsiM no0asisi N-OyTriuutuil B H-rekcane (5,0
mi, 2,5 M, 12,4 mmons). [Iponomkanu peakiiuio B CMECH B TEUEHHUE 2 YacOB, a 3aTeM JT00aBIIsITN
Tpumsomnponmt oopar (2,9 mi, 12,4 MMonb) npu ToH ke Temneparype. llonydeHHbI pacTBoOp
€CTEeCTBEHHBIM 00pa30M HarpeBajii 1O KOMHATHOH TeMIIepaTypbl U MPOAOJIKAIH PEAKLIUI0 B Te-
yerne 16 4. YkcycHyro kucnoty (0,9 mu, 10,5 MMone) npuMeHsin s ramenus peakuuu. [Tocne
nobapjieHus KOJIOy OxJiaxknaiau Ha jensHou Oane u podasmsuu 30% H»O» (1,6 mi, 2,4 MMOIb).
Ocaxganoce OONpIIOE KOJIMYECTBO BSA3KOTO TBEPAOTO BellecTBa. PeakIIMOHHBIN pacTBOp mepe-
MEIINBAJIH MPU KOMHATHOH Temreparype B TeueHue 30 MUH, U 3aTeM pa30aBisuii ¢ MOMOIIb0 20
i1 H2O, u skcrparuposanu EtOAc(20 miix2). O0bequHEHHYO OPTaHUYeCKY O a3y MpOMBIBAITN
HACBIIIEHHBIM pacTBOpoM Omcynbdura Harpus (30 mux1) u CymImimM ¢ MOMOLIBIO O€3BOTHOIO
cynbdpara Hatpusa. llocime KOHUEHTPHPOBAHHUS OCTAaTOK OYHIIAJU KOJOHOYHOH
xpomarorpadueti(nerponeiinpii 3pup: stunanerar = 0-100%) ¢ nonydeHunem 636 Mr, BBIXOX
48%.

IH AMP (400 MI'y, CDCls) & 7,02-6,96 (m, 1H), 6,71-6,65 (m, 1H), 6,61-6,56 (m, 1H),
5,36 (brs, 1H).
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Cragus 3: 1- (4-6pomdenokcn)-2-prop-3-(MeTokcu-d3)oeH3on

DsCO
F Br
sde

2-®rop-3-(merokcu-d3)denon (636 mr, 4,4 Mmonnb), 4-6pompenundopnas kucnora (1,3 1,
6,6 MMoub), Oe3BonHbIN anerar Menu (798 mr, 4,4 MMOJIb) U BBICYLIEHHOE TOPOILIKOOOpa3HOE
monekyJsipaoe cuto 4A (3,0 r) nucnepruposanu B JIXM (10 mun). K cmecu mo karusim 1o6aBJisi-
mu TpusTHiIaMuH (887 wmr, 8,8 MModb). [IpoBoann peakuio peakLiMOHHOTO PacTBOpPa B TEUCHHE
16 4 mpu KOMHATHOH Temreparype U QUIBTPOBAIN Yepe3 TUATOMUT IS YAAJIEHUs] HEPaCTBOPH-
MBIX BewecTB. [locie KOHIEHTPUPOBAHMS MO BAKYYMOM OCTAaTOK OUHINAJIN KOJIOHOYHOH XpoMa-
torpadueli (nerponeitasiii 3¢up: stunanerar = 0-100%) ¢ monydernunem 1,0 r mpoaykra, BbIXOX
77%.

IH AMP (400 MI'y, CDCls) & 7,47-7,44 (m, 2H), 7,09-7,07 (m, 1H), 6,92-6,90 (m, 2H),
6,86-6,71 (m, 1H), 6,68-6,66 (m, 1H).

Cranusa 4: 2-(4-(2-pTop-3-(merokcu-d3)dpenokcn)penun)-4,4,5,5-rerpamernn-1,3,2-nu-

D,CO 9/g<
o)

1-(4-6pompenokcn)-2-¢prop-3-(meTokcu-d3)oenzon (1,0 1, 3,3 MMOIB), TMHAKON JUOOPU

OKCaH

(1,0 1, 4,0 mmonn), PdCl2 (dppf) (219 mr; 0,3 mmorb) u anerat kaimms (655 mr, 6,7 MMoub) avic-
nepruposaiu B 1,4-nuokcane (15 mu). OcymecTBIsM TPEXKpaTHYIO 3aMeHy N2 B CMeCH, U TIPO-
BOAWIM peakuuto B TeueHue 16 u npu 110°C. ITocne oxnaxkaeHust 40 KOMHATHON TeMIleparypbl
PEAKLMOHHYIO CUCTEMY (DHMIIBTPOBANIN Yepe3 KU3ENbIyp U YAAJIEHHIsS] HEPACTBOPUMBIX BEIIECTB.
QuibTpaT KOHLEHTPUPOBAJIU TNpPHU IMOHM)KEHHOM AaBieHuu. OCTaTOK OYMINAIU KOJIOHOYHOMN
xpomarorpadueit (3runanerar: nerponerHsiii 3¢gup = 0-100%) ¢ noayuennem 940 Mr npoaykra,
BbIX0# 78%.

IH AMP (300 MI'u, CDCl5) & 7,83 (d, J = 8,4 I', 2H), 7,09-6,99 (m, 3H), 6,85-6,80 (m,
1H), 6,73-6,67 (m, 1H), 1,38 (s, 12H).

Cranus 5: (1R,3R)-3-(4-amuno-3-iiono-1H-nmupazono|3,4-d jnupumuaus- 1 -un)ukiorex-

CaHOJI
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Heounmennbiit npoaykr (1R, 3R)-3-(4-ammuo-3-Hiomo-1H-nupasono[3,4-
d]mupumunuH- 1 -un)uukiorekcui amerar pacteopsiin B cmect MeOH (40 mut) u TT'® (40 mn).
HoGasnsmm runpar LiIOH(1,6 1, 39,2 MMonb), U peakMOHHBIH PAacTBOP NEPEMEIIUBAIN NPU
KOMHATHOW TeMmreparype B TeueHHe 164, u 3areM (QUIBTPOBAIM C MPUMEHEHHEM BaKyyMa st
yIaJeHUs] TBEPAbIX BemecTB. PUIbTpaT KOHLIEHTPUPOBAJIU MPU MOHMWKEHHOM aaBieHuu. Ocra-
TOK OYHILNAJIN C MTOMOIIBIO KOJIOHOYHOH Xpomarorpaduu (JIXM: MeOH = 0-100%) ¢ nonyueHu-
eM 910 mr nponykra.

MS ESI: m/z=360, [M+H]".

Cramua 6: (1R, 3S)-3-(4-ammuo0-3-(4-(2-pTOp-3-(Merokcu-d3)penokcn)penwn)- 1 H-nu-

pazono|3,4-d | mupuMuIUH- 1 -HT) IUKIIOTEKCAHOI

NH,
N™ XN

| N
N~ N

(1R,3R)-3-(4-amun0-3-iono- 1 H-mupazono[ 3,4-d jrupumuus- 1 -um)nukiorekcason (300
mr, 0,84 mmonb), 2-(4-(2-¢pTop-3-(meTokcu-d3)penokcu)pennn)-4,4,5,5-rerpamerun-1,3,2-111-
okcad (347 mr, 1,0 mmons), Terparpudernndocdun mamnaamii (92 mr; 0,08 mmons) u kapboHar
kamusa (231 wmr, 1,68 mmonp) aucnepruposanu B cmecu 1,4-nuokcana (15 mor) m HoO (1 mo).
OcyecTBIsUIN TPEXKPATHYIO 3aMeHy N2 B CMeCH, M MPOBOAWIN PEAKIUIO B TeueHue 16 4 mpu
120°C. Tlocne oxnakneHust 1O KOMHATHON TeMIEPaTypPhbl PEAKIIHOHHYIO0 CUCTEMY KOHLIEHTPHUPO-
BAJIM IS YAAJICHHUSI OPTaHMYECKOTO pacTBopuTess. BogHyo (asy skcTparupoBasiv mOCPeaCTBOM
JAXM (20 mix2). OOBeIUHEHHYIO OpraHUYecKyo (pasy CyIIMIN C MOMOIIBI0 O€3BOIHOTO CYIlb-
¢ara narpus. Ilocne GuabTpOBaHUS M KOHIEHTPHPOBAHUS, OCTATOK OYHINAIU C MPUMEHEHHEM

npenaparusHoii BOXKX ¢ nonyuenuem 110 mr nponyxkra, Beixon 29%.
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1H SIMP (400 MI'u, CDCl5) & 8,36 (s, 1H), 7,64 (d, T = 8,8 ', 2H), 7,13 (d, J = 8,8 T'yy,
2H), 7,09-7,03 (m, 1H), 6,85-6,80 (m, 1H), 6,74-6,70 (m, 1H), 5,58 (brs, 2H), 5,29-5,23 (m, 1H),
4,40 (s, 1H), 2,39-2,32 (m, 1H), 2,15-2,05 (m, 3H), 1,98-1,73 (m, 3H), 1,67-1,60 (m, 1H).

MS ESI: m/z=453, [M+HJ".

Ipumep 32
(18,3S)-3-(4-amuno-3-(4-(2-¢pTop-3-meTokcudeHokcn )penmn)- 1 H-nupazonun|( 3,4-d | nu-

PUMHINH- | -1JT) IUKIOT€KCAHO

FooJ
NH,
NS N
LN
N~ N

Cragus 1. Tpanc-3-(3-(4-(2-¢rop-3-merokcudenokcn )penmn)-4-((tpudenmn-15-pochu-

HWIMAEH)aMuHO)- | H-mupazono|3,4-d mupumuans- 1 -nn)uukinorekcun 4-HUTpoOeH30aT

Hwuc-3-(4-amuno-3-(4-(2-prop-3-merokcudenoxcu)penmn)- 1 H-nupazono|3,4-d Jmupu-
MuauH-1-mn)auknorekc-1-on (3,3 1, 9,55 Mmmonp) pactBopsu B TT'® (60 mut), u mocnenoBaresb-
HO n00aBysH N-HUTpOoOeH3okHy 0 kucaotry (1,60 1, 9,55 mmonb) u PPhs (4,81 1, 18,38 MMmonb).
Cwmech oxnaxknaau o 0 °C, u B armocdepe a3ora Mo KarisiM T00aBIIsSTH JUU3OMPOITIIT a30IU-
kapOoxkcunar (4,45 1, 22,05 mmors). [Tocne noOaBneHus:, peakIMOHHBIN PACTBOP OCTABIISIN Ha-
rpeBaTbCsl O KOMHATHON TeMITEpaTypsl U MPOBOAMIIM PEAKIMIO B TeueHHe 2 4. PeakimoHHYyIO
cucteMy racwiu nocpenctsoM 100 M cOjeBOro pacTBopa M 3KCTParupoOBad MOCPEACTBOM
JAXM (50 mu x 3). OObeAMHEHHYI0 OpPraHMYECKyr a3y CYMWIN C MOMOIIBI Oe3BOTHOrO

cynbdara Harpus. [Tocne GuiabTpoBaHUS U KOHIEHTPUPOBAHUS OCTATOK OUMIINAIUA KOJIOHOYHOH

96



xpomarorpadueit (nerponerinsiii 3¢up: stunanerar = 0-100%) ¢ nmonyyeHnem 6,8 r HEOUHUILEH-
HOTO NPOAYKTA.

MS ESI: m/z=859, [M+H]*.

Cragus 2: TtpaHc-3-(4-amunHo-3-(4-(2-pTop-3-metokcudpenokcu)penun)-1H-

nupaszono|3,4-d jnupumuans- 1 -un)uknorekcun 4-HUTpoOeH30aT

oo,

o)
F /o Foy
NH; NHa
NS U N
N v N
N~ N N~ N

or

Heounmennsiii npopykr Tpanc-3-(3-(4-(2-¢prop-3-merokcudenoken)penmn)-4-((Tpude-
HWI-15-pochuannmnen)amuno)- 1 H-nmupazono[ 3,4-d jnupumunus- 1 -vm) uKIorekcun - 4-HATPo-
oenzoar (5,6 r) pactBopsuti B ykcycHol kuciore (20 mun). Cmech pazdasmsuim HyO. Tonyuen-
HBIN pacTBOp Harpesasu 10 130 °C ¢ oOpaTHBIM XONOAMIBHIKOM B TeueHue 12 4. PeakmoHHBIH
pPacTBOp KOHLEHTPHUPOBAIH C IPUMEHEHHUEM BaKyyMa JUIsl YIAJIEHNs OCHOBHOM YacTH PacTBOPH-
tenst, nodasmsui H20, u skcrparuposanu ¢ npumenenueM XM (50 mnx3). OObeanHEHHYIO
OpTraHu4ecKyro a3y CyIIMIHN ¢ TOMOIIBIO Oe3BOAHOrO cynb(dara mHarpus. [locie KOHIEHTPHPO-
BaHMSI OCTATOK OunIIai TosyosioM (100 mn X 3) nnst ynajneHust OCTaTOYHON YKCYCHOH KHUCIIOTHI
C MOJy4YeHHUEM 6,8 I HEOUUILIEHHOTO MPOAYKTA.

MS ESI: m/z=599, [M+H]*

Cragus 3: TtpaHc-3-(4-amuHo-3-(4-(2-pTop-3-mMetokcudpenokcu)pennn)-1H-

nupa3onuH|3,4-d | mupuMunnH- 1 -11) IUKJIOTEKCAHOI

-0 -0
(o]
F / F /O
NH; NH;
N™ S\ N
m = N 1 m — N
NT N N
(o

\
N
Oo

6,8 I HEOUHIIIEHHOTO MPONYKTa TpaHc-3-(4-amuuo-3-(4-(2-prop-3-MeTokcudenokcn)de-

Hw)-1H-iupazono[ 3,4-d Jmupumunus- 1 -mn)ukinorekcun 4-HUTpoOeH30aTa PacTBOPSIIM B CMe-
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cu TI'® (40 mor) u H2O (10 mi). K monyuennomy pacteopy nodasmstin moHoruapar LiOH (1,0 1,
23,8 mmonb). ITocne nmpoxoxkneHus! peakluy MpU KOMHATHOHW TeMIleparype B T€UYEHHE 2 4acoB
pacTBOp CMemuBaau ¢ cojieBbiM pactBopoM (100 mur) u skcTparupoBanmu nocpeactsom XM
(100 M x 3). OObeqUHEHHYIO OPTraHUYECKYIO a3y CYIIMIN ¢ TIOMOIIbI 0e3BOTHOTIO Cynbgdara
Harpust. [locne GuaBTpOBaHUSI M KOHLEHTPHUPOBAHUS OCTATOK OYMINAIN C TOMOIIBIO KOJOHOY-
Ho xpomarorpaduu (AXM: MeOH = 0-100%) ¢ nonyuenuem 1,6 r mpooykTa, BBIXOA 3a TPU
craguu 48,5%.

MS ESI: m/z=450, [M+H]".

Cramusa 4: (1S, 3S)-3-(4-ammno-3-(4-(2-¢pTop-3-MeTokcudenokcn)penmn)-1H-mpaso-

nuH|[ 3,4-d [mupumunuH- 1 -11) HUKITOTeKCAHO

Tpanc-3-(4-amuno-3-(4-(2-prop-3-merokcudenokcu)penrn)- 1 H-nupazonun[ 3,4-d Jnu-
pumuauH- 1 -um)uukiaorekcason (1,6 ©, 3,56 mmonb) ounmanu xupanbHoin CPX ¢ nmomyyeHneM
640 mr nponyxkra, Beixon 80%.

IH AMP (400 MI'y, CDCls) 6 8,37 (s, 1H), 7,65-7,62 (m, 2H), 7,14-7,04 (m, 3H),
6,85-6,81 (m, 1H), 6,75-6,71 (m, 1H), 5,41 (brs, 2H), 5,25 (m, 1H), 4,40 (m, 1H),3,94 (s, 3H),
2,36-2,33 (m, 1H), 2,14-2,01(m, 4H), 1,80-1,77 (m, 2H), 1,66 (m, 1H).

MS ESI: m/z=450, [M+H]".

Ipumep 33

(1R,3R)-3-(4-(4-amuno0-1-(3-runpokcuumkiorekcun)- | H-mupazono|3,4-d Jnupumunus-3-

O
OH

F

i) beHokcn )-2-propderon

N

N
N

NH,
XN
N TN

98



(1R, 3R)-3-(4-amuno-3-(4-(2-pTop-3-metokcudenokcu)penmn)-1 H-mupazono[3,4-d]
nUpUMHUANH- | -rm)mksorekcanon (450 mr, 1,0 mmons) pactBopsuin B AXM (10 mun), u oxia-
xparot 1o 0°C. ITo kammsim mobasnsmu 1 H. Tpubpomun G6opa B AXM (1,5 mu, 1,5 mMmons).
Cwmech ecTecTBEHHBIM 00pa30M HArpeBaJid 0 KOMHATHOH TeMIIepaTypbl U MPOBOANIH PEAKLIUIO
B TeueHue | 4. Peakumonnyro cucremy pasdasisuii JAXM (50 mi), a 3aTeM mpOMBIBAJId HAChI-
HIEHHBIM pacTBOpoM OukapOoHaTta HaTpus (100 mu % 3). Opranudeckyro ¢asy CyMWIH C OMO-
b0 Oe3BomHOTO cynbgara Harpus. Ilocne GUABTPOBaHMS U KOHIEHTPUPOBAHUSI, OCTATOK OYH-
manu ¢ npuMeHeHuem npenaparusHoit BOXKX ¢ nonyuennem 240 mr nponykra, Bbixon 55%.

IH AMP(400 MI'u, IMCO-d6): 11,12 (brs, 1H), 8,22 (s, 1H), 7,64 (d, J = 8,4 'y, 2H),
7,11 (d, J = 8,4 I'y, 2H), 7,03-6,99 (m, 1H), 6,86-6,81 (m, 1H), 6,67-6,63 (m, 1H), 7,21 -6,33 (m,
2H), 5,12-5,06 (m, 1H), 4,64 (brs, 1H), 4,14 (brs, 1H), 2,18-2,07 (m, 1H), 1,92-1,83 (m, 4H),
1,69-1,59 (m, 2H), 1,51-1,45 (m, 1H).

MS ESI: m/z=436, [M+H]*

buoxumMuuecKkas oleHKA

AxTuBHOCTH coeanHeHus1 popmynsl A nmo naruOuposannto BTK/BTK (C481S) onpene-
s B Reaction Biology Corporation, One Great Valley Parkway, Malvern, PA, CIIIA. IIpume-
Hsui monHopasMepHbIi dyenosedeckuil pepment BTK/BTK (C481S) u 20 MxkM menTuaHbIi
cyocrpar [KVEKIGEGTYGVVYK]. Konuenrpawmst tectupyemoro AT® cocrasisiia 10 MxM.
Starsporin mpuMeHsUH B KaduecTBe cTanaapta, [Cso koToporo cocrasisiia 3,94 HM.

B Tabmume 1 mnpencraBmeHa wuHruOupyromas axktuBHOCTh coenmHeHnii BTK/BTK

(C481S) B COOTBETCTBHH € IPUMEPAMHL.

Tabmuna 1
KonuenTpanust uHHTHOHTOpA cocTaBisiia S HM, KOHUeHTpauus
AT® 10 coctasasina 10 mxM.
Coennnenue
Crenenb nurudouposanusi BTK | Crenens naruéuposanusi BTK
(%) (C4815) (%)
ITpumep 1 60 -
ITpumep 2 50 -
ITpumep 5 62 53
ITpumep 6 70 63
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ITpumep 8A 82 66
IIpumep 8B - -
ITpumep 9A 57 77
IIpumep 9B 46 63
ITpumep 10 63 72
ITpumep 15 55 -

ITpu 3Tom 3nauenust ICso st Hekoropbix mpumepos depmenta BTK/BTK (C481S) 6butn

TaKUMH, KaK TTOKa3aHO HHXKe B Tadmuie 2.

Tabmuma 2
ICso(HM)
Coeannenue
BTK BTK(C4815)
ITpumep 1 8,1b 3,4b
IIpumep 8A 2,5¢ 0,7¢
ITpumep 15 3,8¢ 1,7¢
IIpumep 16 18,82 -
IIpumep 17 24,1 -
ITpumep 18 49,1a -
IIpumep 19 24,9 -
ITpumep 20 5b 0,9b
ITpumep 21 16,02 -
IIpumep 22 3,5b Ib
ITpumep 23 14,32 -
ITpumep 24 - -
ITpumep 25 26,92 -
ITpumep 26 - -
ITpumep 27 - -
IIpumep 28 1,74 0,64
ITpumep 29 (3TanoHHOE 64,12 -
COEIMHEHHE)
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ITpumep 30 Iuxl1-1 3,8d 3,7d
ITpumep 30 Iux1-2 8,5d 6,7d
ITpumep 30 IIux2-1 1,84 1,14
ITpumep 30 IIux2-2 5,0d 2,8d
ITpumep 31 - -
IIpumep 32 2,6d 0,94
ITpumep 33 19,2a -

B npumepax, o6o3HaueHHbIX (a), koHIEeHTpauus AT® cocrasmsuia 30 MkM; B mpumepax,

obo3HayeHHbIX (b), koHueHTparust AT® cocrasnsana 100 MmxM; B npumepax, 0603Ha4eHHBIX (C),

koHueHtpanyst AT® cocrasnsna 10 MxM; B mpumepax, obo3naueHHsIx (d), koHIeHTpauus AT®

cocrasisna 50 MkM; «-» O3Ha4aeT «He MPOBEPEHOY.

PesynbraTsl MOKa3aiy, 4TO MO CPABHEHUIO C KOHTPOJIbHBIM coenuHeHneM 29 6e3 Tuapok-

CHJIBHOTO 3aMECTUTENS B KOJIbIIE COEAUHEHHSI COMIACHO HACTOSIIEH 3asiBKE nMpoaACMOHCTPUPOBA-

JIU JIyHIIYI0 WHCUOMPYIOIIY0 aKTUBHOCTH Mo oTHomeHuo Kk BTK (aukoro tuma u MyTaHTHOTO

THUIIA).

Habop CellTiter-Glo npumeHsiin 11t TeCTUPOBaHUA HHIHOMpYyroeit aktuBHOCTH TMDS8

COCIOMHEHUI NPUMEpPOB Ha KieTkax Iu(Qy3HOH KPYMHOKIETOUHOH B-nmumdpomsl denoBeka,

KyJBTUBUPYEMbIX i71 vitro. 3HaueHus 1Cso mokazaHbl HUKE.

B Tabnune 3 mokazaHa MHrHOWPYIOIAs aKTMBHOCTb COENMHEHUN B OTHOIIEHUH KJIETOK

TMDS.

Tabmuma 3
Coenunenue ICso (BM)
ITpumep 1 20
ITpumep 3A 208
IIpumep 3B 200
ITpumep 5 29
ITpumep 6 17
ITpumep 7 504
ITpumep 8A 90
ITpumep 9A 72
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IIpumep 9B 37
ITpumep 10 145
IIpumep 16 41
ITpumep 17 33
ITpumep 18 183
IIpumep 19 0,5
ITpumep 20 8,6
IIpumep 22 8

Ouenka 3¢ exTHBHOCTY iR ViVO

Ha mozmenn omyxonu ¢ MOAKOKHOW TpaHcIuaHTanmed kiaetok TMDS8 nuddysHol kpyn-
HokJieTouHOM B-mumdomer yenoseka y meiieir NOD / SCID TectupoBanu HHrHOUpyromee aeii-
cTBHE npuMepa 1 Ha pocT onmyxonu. POCT Omyxonu U Macca Tesa >KUBOTHOIO MPEACTABICHBI Ha
¢urype 1 u purype 2, kax nokazaHo Huxe. [Ipumep 1 BBOOMIN EepopanbHO OOUH pa3 B I€Hb B
no3e 30 MI/Kr WM Ba pasa B AeHb B 103€ 10 — 5 MI/KL, 4TO UMENO OueBUAHOE HHTHOUpYIOIIee
IefCcTBHE Ha POCT MONKOXKHO TPaHCIUIAHTHPOBaHHON omyxonu TMDS8. Crenenb HHrHOMpOBaHUS
pocra onyxonu (TGI) mocie 22 gHeit BBeaenwus cocrapnsiia 49,6% u 52,7% COOTBETCTBEHHO.
ITpumep 1 He OKa3ayl 3HAUYUTENBHOTO BJIMSHHUS Ha MAcCy Tella SKUBOTHOTO Ipu 03e 30 MI/KT MpH
NepopajbHOM BBENEHUM OJWH pa3 B AeHb. Macca Tena *KUBOTHOIO HECKOJIBKO CHU3WJIACH NMPU
no3e 10 Mr/Kr, BBOAMMO# MepopasbHO ABa pas3a B IeHb B TedeHue 8 qHei moapsia. [Tostomy nosy
JOBOIMIIM 10 5 MI/KT U ITPOIOJIKAJN BBOAUTD B TeUeHUE 14 mHE.

Ha ¢urype 1 mokazanbl 0ObeMBbI TOAKOKHOTO KCEHOTpaHCIUIaHTaTta omyxomu TMD8
(cpenHee + cTaHAAPTHOE OTKJIOHEHHE) KOHTPOJIBHOM IpyIinbl, 00padoTaHHON pacTBOpUTENEM, U
Ka)X7I0H T'PyMIbI JIEYeHUsI BO BpeMs BBeAeHMsl. Pe3ynbrarhl nmokasanu, 4to uepe3 22 AHs mocie
NEPBOHAYAIIBHOTO BBEICHHUS COCIMHEHNE COIIACHO HACTOSIIEMY M300PETEHUIO TTOKA3aJI0 3HAYH-
TeNbHBIN TepaneBTudeckuil 3hdekT, u TepaneBruyeckuii 3pdexT ObUT SKBUBAJIEHTEH TAKOBOMY Y
MOJIOKUTENTBHOTO JIEKAPCTBEHHOTO CPENICTBA UPYTHHHO.

Ha ¢urype 2 moka3aHbl u3MEHEHUs] B Macce Teja (CpeqHee + CTaHIApPTHOE OTKJIOHEHHE)
KOHTPOJIbHOW TpymIbl, 00OpaOOTaHHOH pacTBOPUTENEM, M SKUBOTHBIX B KaKIOH HKCIEPUMEH-
TaJIbHON IpyIne BO BpeMs BBeAeHMs. Pe3ynbrarsl nmokasajiu, 4TO coeiMHeHue npumepa 1 co-
[JIACHO HACTOALIEMY HM300pPETEHHMIO NMOKA3aJl0 3HAYUTENbHBIN MPOTHBOOMYXOJIEBBIH 3 QeKT, He

MOKa3bIBasA OUCBUIHOI'O BIIMAHUA HA MACCy TEJd ’KUBOTHDBIX.
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CornacHo 3KCIIepUMEHTAIBHBIM pe3yJibTaraM, npuMep 1 COrTacHO HacTosLeMy H300pe-
TEHUIO TI0Ka3aJl 3HAYUTEIbHBIN POTHBOONYXONEBBIH 3P(EKT, KOTOPBIH 3HAUUTENLHO MOAABIISIT

POCT OMIYXOJiK, HE OKa3bIBast OUEBUAHOTO BIIMAHWA Ha MaCCy TEJla JKUBOTHBIX.
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POPMVIA U3OBPETEHUA

1. Coenunenue @opmyinsl A:
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WH ero papMareBTHUECKH PHUeMIIeMbIe COJIH,

OTJIMYAIOLIIEECs] TEM, UTO

KOJNBLO A M KOJbLIO B KOHAEHCHpPOBaHBI JPyr C APYrOM, W HE3aBUCHUMO BBIOPAHBI U3
3aMEIIeHHON0 WM HEe3aMEUIEHHOro 5-15 4leHHOro reTepoLUKIMYECKOrO KOJbLa MM
reTepoapoMaTHIeCKOro KOblIla,

Cyc! BbIOpaH U3 rpymsl, COCTOsIIEN U3 3aMeIeHHOro uk He3amemeHHoro Ci1-Ce akuna,
3aMelIeHHOro win HezamereHHOro C3-Cio MUKIIOaNKIIa, 3aMeIeHHOTO WK He3aMelleHHOro Ca-
Cs ankenwusa, 3amerneHHOro win He3ameleHHOro C3-Cio LMKIIOAJKEHUJIA, 3aMEIeHHOW WJIH
He3aMELIEeHHON 5-15 4ieHHON reTepOoLMKINYeCKON TPYIIbl, 3aMELIEHHOTO UM HE3aMELIEHHOTO
5-15 unenHoro rerepoapuia, 3aMereHHoro win HezamewmeHHoro Cs-Cio apuna;

Cyc? BBIOpAH U3 TPy NIkl COCTOSMLIEH U3 3aMeIeHHOro umm HezamemeHHoro C1-Ce ankuna,
3aMelIeHHOro min HezamereHHOro Cs-Cio HUKIIOAIKIIIa, 3aMEL€HHOTO W He3aMelleHHoro Ca-
Cs anmkeHwmia, 3aMmerneHHOro win He3zamereHHOro C3-Cio HUMKIIOaTKeHMIIA, 3aMEIeHHOW WU
HE3aMELEeHHON 5-15 4ieHHOMN reTepOoLMKINYECKON TPYIIbl, 3aMELEHHOTO U HE3aMELIEHHOTO
5-15 unenHoro rerepoapuia, 3aMeleHHoro win HezameweHHoro Cs-Cio apuna;

L1 u L2 He3aBuCUMO BBIOpaHBI U3 Ipymibl, cocTosmeit u3 ¢eszy, N, O, S, -S(=0), -S(=0)a,
C(=0) nnu -C(O)NH-;

Z npencrasser coboi (CR?R3)y, n pasuo 0, 1,2, 3, 4, 5 unu 6;

Y npencrasnsier coboii (CR*R%)m, m pasro 0, 1,2, 3, 4, 5 uu 6;

U npencrasiser coboii (CROR”), r pasuo 0, 1, 2 unu 3;

npuyem, n, m, r He paBHO 0 OTHOBPEMEHHO;

R2, R3, R* R’ R® u R’ HesaBucumo BbIOpaHbl M3 rpymmbl, coctosmeii us H, NH2, OH,
rajioreHa, 3ameuienHoro uin Heszamemennoro C1-Cs ankxuna; unm mo6bie nsa u3 R2, R? R* R,

R® R’ u R® COBMECTHO CO CMEXHBIM aTOMOM YIVIEPOIA U aTOMOM YJI€HA KOJIbIa MEXIY HUMU



obpasyror C3-Cs kapOOLMKINYECKOE KOJNBIO, HIH 4-8-4IEHHOE TeTepOLMKINYECKOE KOJIBIIO;
pUYeM, reTepoaTOM IeTePOLMKINIECKOrO KONbIa BBIOpaH U3 Tpynibl, coctosmed u3 S, O,
NRf; Rf npencrasnsier coboii H, C1-Cio ankun, C3-Cio muknoankun, Cs-Cao apun, umu C3-Cus
reTepoapuIL; M 1o MeHbInei mepe omu u3 R2, R RY R3 R® R7, R® u R npexcrasnsier coboit OH
uu -[C (R'O)(R ) x-OH;

W HesaBucumo BbIOpaH u3 rpyrbl, coctosimei uz N, O, S, unu cBsizy;

X npencrasisier coboii -C(R3R?)-;

R® He3aBucuMO BBIOpPAH U3 IPYIIIIbL, COCTOsIIIEN 13 H, 3aMEIeHHOrO iIM HE3aMEIEHHOTO
Ci1-Ce anxmna, 3amerneHHoro wiam HezamerneHHOro Cs3-Cio IMKJIOANKHUIIA, 3aMEIEHHOTO WIIH
He3aMmeleHHoro Ce-C20 apuina, 3amerneHHoro uinu HesameueHHoro Cs-Cis rerepoapuna, CO2H,
C(O)NRY;

R’ HesaBucumo BbIOpaH u3 rpymmsbl, coctosimei u3 H, OH unu -[C(R!)(R!)]k-OH;

i R® u R? comectro o6pasyror =0;

u xorna R® mpencrasnser coboit H, R’ npencrasnsier coboit OH umu -[C(R')(R!)x-OH;

R u R!! HesaBucuMO BBIOpaHBI W3 TPYMIbI, COCTOsimel W3 H, 3aMelueHHOro wiu
HesamernenHoro Ci1-Cs ankuia, 3aMeleHHoro uiad HeszameleHHoro Cs3-Cio HMKIIOAJNKHIIA,
3amelieHHOro uian HesamemeHHoro Ce-Cio apuia, 3amenieHHOro uiau HesamerieHHoro Cs-Cis
rerepoapuna, umi R° u R!! BmMecTe ¢ NpHCOENMHEHHBIM COCEIHMM aTOMOM YINEpona C
obpasoBanneM C3-Cs KapOOLMKIMYECKOTO KOJbIA, WIH 4-8-4JIEHHOTO TeTePOLHKINYECKOTO
KONbLIA, IPHYEM, TETEPOATOM BBIOPaH M3 IPyTIbl, COCTOSIIEH U3 cepbl, Kucnopona unu NRE;

k paBuo 1, 2, 3, 4, 5 unu 6;

€CJIN He YKa3aHO MHOE, YKa3aHHbIE BBILIE IeTepOapOMATHUYECKOE KOJBILIO, TeTepPOapHI,
TeTePOLIUKINYECKOE KOJIBLIO M IeTePOLMKINYECKast TPYIINa KaKAble HE3aBUCUMO JIPYT OT Apyra
comepkar 1-4 rerepoaroma, BEIOpaHHBIX U3 TpyIibl, cocTosime u3 N, O u S.

€CJIN HE YKa3aHO WHOE, «3aMELICHHBII» OTHOCHTCS K 3aMELICHHIO OJHMM WJM Oojee
(Hampumep, 2, 3, 4, ¥ T.A.) 3aMECTUTEJISIMU, BBIOPAHHBIMU U3 TPYIIIIBI, COCTOSALIEH M3 TaJiOTeHa,
C1-Cs ankuna, rajorenuposanHoro Ci1-Ce ankmna, Ci1-Cs ankokcu, ranorennpoBanHoro Ci-Ce
ankokcn, C3-Cs uuknoankuia, rajgoreHuposadHoro Cs-Cs uuknoankmna, okco, -CN, THapokcH,
ruapokcun-Ci-Ces ankmna, -NHz, kap6okecn, Cs-Cio apuna, ranorenuposannoro Ce-Cio apuia, S-
10 unenHoro rerepoapuia ¢ 1-3 rerepoaromamu, BeIOpaHHBIME 13 N, S, nin O, 3aMeIeHHbIX WK

HEe3aMeIIeHHBIX 3aMECTHTEJIEM, BIOPAHHBIM U3 TPYTIIbI, COCTOSIIEH U3: rajioreHa, (peHumna.

2. CoenuHenue mo m. 1, omiMyaromeecss TeM, YTO UMEET CJEOYIOIIYO

CTPYKTYpY:
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IpHYeM, yHKTHPHAS JINHUS PEACTABIISIET COOO# CBSI3b WITH €€ OTCYTCTBHE; KAKIBIA Al
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Az, A3, A4, As, As, A7, As 1 Ay He3aBUCHUMO BbIOpaH u3 rpymibl, coctosimeit u3 O, S, N, NH, CH
i CHz;

BOJIHUCTAsI JINHUS TIPEACTABIISIET COOOM COEAMHUTETPHOE 3BEHO
U CcalThbl

3aMCIICHUA BbILICYINOMSAHYTBIX TIPYMNII COACPKAT 3aMECTUTCIIHU, IIPpUYCM
3aMECCTUTEIIN ONIPEACIICHDBI BbILIC

3. Coenunenue mo m. 1
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OTIMUarIeecs TeM, 4TO .
BBIOPAHHYO U3 CJIEAYIOIIEH TPy ITIbI
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UMeeT CTPYKTYpY,
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4. CoenuHeHue 110 11. |, OTIIHYArOIIeecs TEM, YTO YKa3aHHOE COeMHEHIE UMEET CTPYKTY Py
crnenyroiei popmybl B:
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OTJIIMYAKIIEECs TEM, UTO

RIZ’ RB, R14 u

R HezaBrcuMO BbIOpaHbI M3 TPYIMbL, COCTOsiel u3 H, ramoreHa
3aMelneHHoro unu HezamemenHoro Ci1-Ce ankuia, 3amerneHHoro ujin HezamemeHHoro Ci-Cs
AJIKOKCH,

3aMeleHHoro uinu  HesamemeHHoro Cs-Cio

OUKJIOAJIKWIIA, 3aMEIeHHOW UJIH
HE3aMELIEHHOM 5-15 4ieHHON reTepOLMKINYECKON TPy bl

5. Coenunenwe 1o 1. 1, OTIHYAIOIIEeCs TEM, YTO yKa3aHHOE COEMHEHHE UMEET CTPYKTY Py
crnenyromei popmysl C:



npudem, V npexacrasnsier coboi N u -CR6-;

samenieHHoro win HesamemeHHoro Ci1-Ce ankuia, 3amerneHHoro wiu HeszamerneHHOro Ci-Ce
AJTKOKCH,

R2, RB, R u R HesaBucumo BbIOpaHbI M3 Ipymmbl, cocTosiuei u3 H, ramorena,
samerieHHoro wiu HezamereHHoro Cs-Cio

LIUKJIOAJIKUJIA,
HE3aMEILEeHHON 5-15 4eHHON reTepoLMKINYECKOM IPy IIIbL,

3aMEILIeHHON WU

R!¢ BpiGpan u3 rpymnmbl, cocrosimeii u3 H, He3amenieHHOro unu rajoreduposantoro C1-Cs
aJIKWJIa, 3aMeleHHOro min HezameleHHoro Cs3-Cio LUKIIoanKuIa.

6. Coenunenue mo m. 1, orauuarolmieecs TeM, YTO YKAa3aHHOE COEIUHEHHE HMeEeT
cTpykTyphlI cneaytomux Gopmyn D, E wium F:
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7. CoenuHeHune 1o m. 1, omIHHaroIeecs TeM, YTO YKa3aHHOE COENMHEHHE BBIOPAHO U3
TPYIIIIBL

(1R, 3R)-3-(4-ammro-3-(4-
1 denokcudpennn)-1h-nupason|3,4-

d]mupumunuH-1-wn)aukiorekc- 1-om




(1S, 3R)-3-(4-amuHo0-3-(4-
dbenokcudenmn)-1H-nupazono[3,4-

d]mupumunun- 1-mn) uukiorekc-1-om

(1S, 3R)-3-(4-amuno0-3-(4-
benokcudenmn)-1H-mupazonol3,4-
d]mupumuaus-1-mn)-1-
metunuukiorekcan-1-omn / (1R, 3R)-3-
(4-amuno-3-(4-penoxcuenmn)-1H-
nupasono|3,4-d Jnupumunun-1-un)-1-

METWJILIMKIIONeKCaH-1-0J1

3-(4-amuHO0-3-(4-penoxcudpennn)-
1H-nupazono[3,4-d|nupumunun-1-
wi)-1-(TpudTopMeTI ) IUKIOTeKC- 1 -

(O2)1

3-(4-amuno-3-(4-¢penoxcudenmn)-1H-
nupazono| 3,4-dmupumuaus-1-mm)-1-

MCTHJINUKIIOIICHTaHOJI

3-(4-amuno-3-(4-¢penoxcudenmn)-1H-
nupaszono| 3,4-d|mupumuans-1-mm)-1-

MCTHJINUKIIOIICHTAHOJI




3-(4-amuno-3-(4-¢penoxcudenmn)-1H-
nupazono| 3,4-d|mupumuans-1-mm)-1-

(TpUPTOPMETII ) LIUKJIOTIEHTAHOI

(1s, 4s)-4-(4-amuno-3-(4-
¢denokcudenmn)-1H-nmupazono|3,4-
d]mupumunun-1-un)uukinorekcas- 1 -on

/ (1R, 4R)-4-(4-amuno0-3-(4-
denokcudenmn)-1H-nmupazono|3,4-

d]mupumunuH- 1 -um)uukinorekcas- 1-on

(1s, 4s)-4-(4-amuHO-3-(4-
¢denokcudenmn)-1H-nupazono[3,4-
d]mupumuaus- 1-un]-1-
metunuukiorekcan-1-om/ (1R, 4R)-4
(4-amun0-3-(4-penokcudenmn)-1H-
nupasono[3,4-d Jnupumuaus-1-wmn-1-

METUJILUKJIOreKcaH-1-0J1

10

4-(4-amun0-3-(4-penoxcudenmn)-1H-
nupasono[3,4-d Jnupumuaun-1-wmn]-1-

LUKJIONPONUILIMKIIOTeKCaH- 1 -0

CMeCh YUuc- u mpaHc-




11

(1s, 4s)-4-(4-amunHO-3-(4-(4-
¢dropdenokcn) pennn)-1H-
nupazono| 3,4-d Jnupumunun-1-
wi)uukiorekc-1-om / (1R, 4R)-4-(4-
amuHo-3-(4-(4-propdenokcn)penrn)-
1H-mmpaszonol3,4-d [mupumunus- 1 -

WUT)LIUKJIOTeKC- 1 -0

12

(1s, 4s)-4-(4-amuno-3-(4-(4-
dropdenoxcn) pernm)-1H-
nupazono| 3,4-d|mupumuaus-1-mn)-1-
metmuukiorekc-1-om u (1R, 4R)-4-
(4-amuu0-3-(4-(4-
dropdenokcn)penn)-1H-
nupazono| 3,4-d|nmupumuaus-1-mm)-1-

METWJILIMKIIOTeK -1 -0t

13

Huc-3-(4-amuno-3-(4-(4-
dropdenokcn) permn)-1H-
nupaszono|3,4-dnupumuaun-1-
WJT)LIUKJIONeHTaH- 1 -0t u TpaHc-3-(4-
aMuHO-3-(4-(4-¢pTopdenokcn)penmn)-
1H-nmpazomno|3,4-d Jnupumuus-1-

WUJT)LIUKJIONIeHTaH- 1 -0

14

() uuc-3-(4-amuno-3-(4-(4-
dropdenoxen) permn)-1H-
nupazono| 3,4-d|mupumuans-1-mm)-1-
METUJILMKJIONIeHTaH- 1-o1 / () TpaHc-
3-(4-amuno-3-(4-(4-
dropdenokcn)penmn)-1H
nupazono| 3,4-d|mupumu gus-1-mm)-1-

METUJILUKIIONEHTaH- | -01




(IR, 3R)-3-(4-aMuH0-3-(4-(3-
dropdenokcu)penmn)-1H-

£l
o/
/j ) /&
{ ,,:_-j
NHz
N |

15 nupaszoyo[3,4-djnupumuaus-1- v Js ;N
N
WJT)LIUKJIOTeKC- 1 -0 } ™
\__/OH
/)
N
IR, 3R)-3-(4-amuno-3-(2-rop-4- N
(IR, 3R)-3-( (2-¢rop D)
NH. \\:"‘;i\
6 denokcudenmn)-1H-nmupazono|3,4- N ;\;/{N F
d]mupumuanH- 1 -un)auKinorexkc- 1-on NN
(o
N
(IR, 3R)-3-(4-amm0-3-(4-(3- /\SKF//
/A
droppenokcu)pennn)-1H- J,Hz K}ﬂ/,,/
17 nupazono[3,4-dnupumunus-1- N N
SN N
HLT)LIEKJIOTeKC- 1 -0t P
\k\,/ "OH
F\ -,
/‘r*:—' \>
(1R, 3R)-3-(4-amut0-3-(4-(2,6- 40"“:;,,._‘4’
TN, !
mupropdenokcu)denmn)-1H- N, '{}wf F
18 nupasono|[3,4-d jnupumunun-1- ;\d\ A\\;«f*i\N
P .
WJT)LIUKJIOTeKC- 1 -0 N jj&\
(1R, 3R)-3-(4-amuno0-3-(4-(2-Pprop-3-
metokcugenokcn)penn )- 1 H-
19 nupaszono|3,4-dnupumuaun-1-
WUT)LIUKJIOTeKC- 1 -0
(1s, 4s)-4-(4-amuno-3-(4-(2-prop-3-
metokcu(enoken)penmn)-1H-
20 nupaszono|3,4-dnupumuaun-1-

WUT)LIUKJIOTeKC- 1 -0




PTNA
(11, 4r)-4-(4-amm0-3-(4-(2-rop-3- //”’é? J o~
\ omee
meTokcudeHoken )perun)-1H- N /Z
N S
21 nupaszono|3,4-dnupumuaun-1- kN/ \N,N
Y1) IIUKJIOTeKC- 1 011 ) ““‘3
—/
OH
Iuc-3-(4-amuno-3-(4-(2-prop-3- L T%
é/ ‘\“‘\\j, F /
meTokcupenokcn)penmn)-1H- NQ2 J\f:/
22 niupasono|3,4-djnupumunus-1- ’EN\//\;N
1) LIKKJIOTIEHTaH- 1 -0J1 <L .
o
N\
O~ z%\ 4
Tpanc-3-(4-amuno-3-(4-(2-drop-3- - { F/.—— o
metokcudenoxcn)pennn)-1H- ng \f—.::/
23 nupaszono|3,4-dnupumuaun-1- N’K tﬁ:”
o
WJT)LIUKJIOTIEHTaH- 1 -0t 2\§
" NoH
{0
5-(4-amuH0-3-(4-penoxcudennn)-1H- VA
NH:} Nt
04 nupasono[3,4-d jnupumunun-1- N /}L\}T'/{zm
wi)rerparuapo-2H-nupan-3,4-nuon N A~ M’L oH
S
\O‘\f}“OH
e
3-(4-amun0-3-(4-(3- = {Q e
]
dropdenoxcn)pennn)-1H- IEHZ N
25 nupasono|3,4-dnupumunun-1- !?\: I /s
NN
WUT)LIUKJIOTIEHTaH- | -oJT )




1uc-3-(4-amMuHo-3-(4-(2-drop-3- ji s
;N R
metokcudenokcu )pennn)-1H- /KLHZ %ﬂ/’
26 npasoJio[3,4-d Jnupumunun- 1 - N’K \//E;N
N~ N
WUT)LIUKJIOTeKC- 1 -0 P
\__/oH
=N
- /,’/]
3-(4-amuHO-3-(4-(2-drop-3- f 4\?,
;N F o
metokcupenoken)penmn)-1H- THE (/ff,,/
27 niupasono|3,4-djnupumunus-1- N \\“’;“A\,N
\N,;A\N
WJT)LIUKJIOTeKCaH- 1, 2-tmomn /5" w('OH
\__/~OH
/;:\7\
o\ _/
4-(4-amun0-3-(4-(2-pTop-3- 4}_,4\% /o
meTtokcu enoken )penmn)-1H- Nj’\i\'z_/zﬁj
28 nupaszono|3,4-dnupumuaun-1- Q\N»//LN’N
WJT)LIUKJIOTeKCaH-1,2-nmuon {j/\-o»q
I
OH
(5-(4-amuno-3-(4-(2-pTOp-3- )
metokcugenokcu )penwn )- 1 H-
nupaszono|3,4-dnupumuaun-1- N \TN
29 N N\
wi)rerparuapo-2h-nupan-2- "
LA
WJT)METAHOJ \>
HO
. i . ] ] N _’{:ﬁ:« /;/\
(1R,3R)-3-(4-amuno-3-(4-(2-pTop-3 /?/i\i y}”'\‘ocm
(metokcu-d3 ) enoken)pernn)-1H- NHp =
30 nupazono|3,4-dnupumuaun-1- '\’.A\\:\
\N// “N
VUT) LIUKJIOT€KCAHOJT (}“"‘\
\__/"OH

10




(18,3S)-3-(4-amun0-3-(4-(2-pTOP-3- § - ;?”A‘O
meTokcupenokcn)penmn)-1H- " é{wj Foo
31 nupasono[3,4-djnupumugun-1- [\ﬁ\Jj: é,N
V1) LIUKJIOTEKCAHOI N ;N
\__/~on

o4
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8. ®apmaneBTHYECKast KOMITO3ULIMS, BKItOYaroiast (1) coenuuenue no jrodomy u3 mm. 1-7
WK €70 CTEPEOU30MEPbI HITH Tay TOMEPBI, WJIH €ro (papMalieBTHYEeCKH IPUEMIIEMbIE COJN, THAPATHI
WJIM CONBbBATHI, ¥ (2) apMaLieBTHUECKU MPUEeMJIEMbIe HOCUTEIH.

9. Ilpumenenune coequHEHus Mo nn. 1-7, uin ero crepeon3oMepoB UM TayTOMEPOB, MU
ero (apMalleBTUYeCKH MPUEMJIEMbIX COJIeH, THIPATOB MJIM COJIbBATOB, WK (hapMaleBTHYeCKON
KOMIO3ULUK MO M. 8, THpU 3TOM MNPENJIOKEHO TNOJyYeHHE JIEKAPCTBEHHBIX CPENCTB IS
NPEIOTBPAINCHUST W/UJIH JiedeHHsT 3a00JIeBaHM, KOTOPbIE CBSI3aHbI C aHOMAJIbHON aKTUBHOCTBIO
BTK u anomanbHO# akTuBHOCTBIO MyTaHTOB BTK (Hampumep, C481S).

10. TlpumeHenue mo m. 9, oTIMYaroOIIeecs TeM, YTO 3a0OJEBAHMS WU PACCTPOKHCTBA
BBIOpAHBI U3 TPYTIbI, COCTOSINEH U3 paka MOYEBOTO My3bIPsi, OMYXOJHM TOJOBHOTO MO3ra, paka
MOJIOUHOW JKeJIe3bl, paka MAaTKH, KOJIOPEKTaJbHOTO paka, paka NHINEBOAA, paka IEeYeHH,
(OITUKYISIPHOH JTUM(OMBI, METAHOMBI, 3JIOKQYECTBEHHOTO I'€MaTOJOIHMYECKOro 3a00JIeBaHUs,
MHEJIOMBI, paKa SHYHIKOB, HEMEJIKOKJIETOUHOTO PaKa JIETKOTo, paka MPOCTAaThl, MEJIKOKIETOYHOTO
paka JIETKOro U JIMM(OHIHOTO 3JIOKAYECTBEHHOTO HOBOOOPA30BAaHMUs, MPOHMCXOISINEro oT B-
KI1eToK, B-kierTounoro nponudeparusHoro paccrpoiicTsa: nuddy3Hoi B-kiaerounol muMdomsl,
bomuKyIsIpHON  TUMQOMBL, XPOHUYECKOW JTUM(POUUTAPHOU JUMEPOMBI, XPOHHUYECKOTO
TUMQOLIUTAPHOTO JIEeNKOo3a, B-knerounoro MPOTUMQOLIUTAPHOTO JIENKO3a,
TUMQOTIIA3MOLIUTAPHOM auMmdombl/MakpormoOyiuHeMun  BanbaeHcTpeMma, JTUM( OMBI
MaprUHAJbHON 30HBI CENIE3€HKH, MIA3MOLMTAPHONH MHUEJIOMBI, MIa3MOLIUTOMBI, 3KCTPAHONATIbHON
B-knerouHoit mUMQOMBI MapruHajIbHON 30HBI, WHTPAHONAJIBbHOW B-KieTOuHOW nHUM(pOMBI

MapruHajJbHOH 30HBl, MAHTHUHHOKIETOYHOH JuM(poMbL, B-kpymHOKIETOUHOH IHMGpOMBI
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cpenocreHusi (TUMyca), BHYTPUCOCYOUCTOH B-KpymHOKJIETOYHOW JUMGOMBI, TEPBUYHON

AKCCYAaTUBHON JuM(pOMBI, MG OMBI/JIeiiko3a bepkutra wim TuMpOMaTona0ro rpaHyIeMaro3a.
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O6bem oonyxosu (Mmm?) (cpenneerCOC)

Macca Tena xuBoTHOTO (T) (cpennee+COC)

@PapMaKOAUHAMHUYECKHI TE€CT MOAEIM MNOAKOXKHOH
KceHoreHHoW omyxonun TMDS8 wu3 kineTtok auMQOMBI
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