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B OTHOLICHUM PACTBOPEHUS W/WIM CTaOMIBHOCTH MPOM3BOJHOTO apHiaMuja, COAEPXKAIIErocs B ITOH
KOMITO3HIIUH.
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KOMITO3UIIMA, COAEPXKXAIIIAA ITPOU3BO/JHOE APUJTAMUJIA

OO6nactTe TEXHUKH, K KOTOPOH OTHOCHTCS n300peTeHue

Hacrosmee n3o0peTeHne OTHOCUTCS K KOMITO3ULIUAM, COAEPIKALIUM
NPOM3BOAHOE APHIIAMHULIA.

YpoBeHb TEXHUKHU

MEK (akTuBMpOBaHHAs MUTOT€HOM MPOTEMHKHMHA3AKWHA3a) SBISETCS
CEepUH/TPEOHUHKNHA30H, y4acTBYIOIEH B nyTH nepenayu curaaia MAPK, u
U3BECTHO, YTO OHA MEepeNaeT CUTHAJIBI BHYTPHU KJIETOK U riyOOKO BOBJIEUEHA B
nposaudepanuio KIeTok (cM. HenmaTeHTHbIH qokyMeHT 1). Muruduropst MEK, kotopsie
ObuTH onmcanbl, BKIOYaT PD0325901, CH4987655, TpameTnrun®, kOOMMeTUHUO U
cenyMeTHHUO (CM. MaTEHTHBIA JOKYMEHT | U HEMATEeHTHBIH JOKYMEHT 2), U
co00IaNy, YTO NPU UX HCIOJIb30BAHUU 1O OTAEIBHOCTH UJIM B KOMOUHAIIUU C
unruouropamu RAF onu obnagaroT kMuHUYECKOH 3(PHEeKTHUBHOCTBIO MO OTHOIIEHUIO K
pakoBbIM 3a0oneBaHueM ¢ mytrauueil RAF, Takum xak 3;mo0kauecTBeHHAs MeJaHOMA C
myTtauueiit BRAF (cM. HemaTeHTHbIE TOKYMEHTHI 3 U 4).

Tak:xe U3BECTHO, YTO KJIMHUYECKasA 3P(PEKTUBHOCT HEKOTOPBIX HHTHOUTOPOB
MEK 1o oTHOIIEHHIO K paKOBBIM 3a00seBanneM ¢ Mytauneil RAS, Takum kak
HEMEJIKOKJIETOYHBIN pak Jerkux ¢ myrauueit RAS, saBusercs MeHblIel, yeM
YAOBJIETBOPUTENIbHASA. B NefiCTBUTENBHOCTH, COOOIIANIH, YTO MPU HCIOJIb30BAHUHU B
KJIMHUYECKUX UCCIIENOBAHUAX CEJIYMETUHUO U TpaMeTHHUO 00J1aga0T HENOCTATOYHON
5} PEeKTUBHOCTHIO IO OTHOLIEHHUIO K HEMEJIKOKJIETOYHOMY PaKy JEerkKuxX ¢ MyTaluen
KRAS (cM. HEemaTeHTHBIE JOKYMEHTHI S U 6).

Coobmanu, utro CH5126766 (cM. maTeHTHBII JOKYMEHT 2 U HEMAaTEHTHBIE
OOKYMEHTHI 7 U 8), KOTOPBII U3BECTEH HE TOJbKO, Kak nHrudburop MEK, HO 1 kak
cpenctso, crabunusupyrmmee kommiekc RAF/MEK, obnanaet knuHu4eCcKkoi
3} PEeKTUBHOCTHIO IO OTHOLIEHHUIO K HEMEJIKOKJIETOYHOMY pPaKy JErKuX ¢ MyTaluei
RAS (cm. HenateHnTHBbINH 1oKyMeHT 9). Takxke cooOmanu, uro CH5126766
crabunusupyet komriekc RAF/MEK u narnupyer ycunennoe ¢pochopuaupoBanue
MEK (aktuBanus obpaTHOl cBsA3u nmyTH nepenadu curaaisa MAPK) (cum.

HernaTeHTHbIe JoKyMeHThI 7, 8 u 10). [TonararoT, 4TO 5Ta aKTUBALMSA OOPATHOH CBS3H
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2.

ABJISETCS OJHOM M3 MPUYUH TOTO, UTO KJIUHNYECKasA 3 (PEeKTUBHOCTh HEKOTOPBIX
uHruouropos MEK 1o oTHoImeHu0 K pakoBbIM 3a0o0neBaHueM ¢ Mmytanueit RAS
ABJISIETCS MEHbINIEH, YeM yIOBJIETBOPUTENbHAsA (CM. HEMATEHTHBIH JOKyMeHT 10).

Cnucok HUTUPOBAHHOM JIUTEPATYPbI

ITatenTHas nureparypa

ITatenTtHbiit nokyMeHT 1: WO 2006/011466

[TarenTHsbIit fokyMeHT 2: WO 2007/091736

HenartenTHas nuteparypa

HenarentHbiii nokyment 1: Nature. 2018, vol. 15, p. 709-720

HenarentHbiii nokymeHT 2: Molecules. 2017, vol. 22, e1551

Henarentnsbiit nokyment 3: N. Engl. J. Med. 2012, vol. 367, p. 107-114

HenarentHsbiit nokyment 4: N. Engl. J. Med. 2012, vol. 367, p. 1694-1703

HenarentHbiii nokyment 5: JAMA. 2017, vol. 317, no. 18, p. 1844-1853

HenarentHbiii nokymeHT 6: Ann. Oncol. 2015, vol. 26, no. 5, p. 894-901

Henarentueiii nokyment 7: Cancer Res. 2013, vol. 73, no. 13, p. 4050-4060

Henarentusoiii nokyment 8: Cancer Cell. 2014, vol. 25, no. 5, p. 697-710

Henarentusiii nokyment 9: J. Clin. Oncol. 2017, vol. 35, no. 15, suppl., 2506

Henarentusiit nokyment 10: Nat. Rev. Clin. Oncol. 2014, vol. 11, p. 385-400

KpaTkoe u3noxkeHue CymHOCTH U300peTeHus

Texnuueckas 3anava

Hexkotopsle cpenctsa, crabunusupyromue kommiekc RAF/MEK, nnu
unruoutropsl MEK, koTOpbIe MpUMEHUMBI IJIs JICUSHUS WU MPEAYIPEKAECHUS
nposndepaTUBHBIX KJIETOYHBIX HAPYLIEHHH (B YACTHOCTH, PAKOBBIX 3a00JI€BaHUN),
SBJISIFOTCS U3BECTHBIMH, OJTHAKO UMEIOIINECsS B HACTOsIIEe BpeMsi BO3SMOKHOCTH BCE
K€ He SIBJISIFOTCS TOCTATOYHBIMU IS YIOBJIETBOPEHUS U3MEHSIIOIHUXCSl MOTPpeOHOCTEH
norpedbuTenei.

B 3Toi#i cuTyanuu corinacHo u300peTeHuo ObLIO OOHAPYIKEHO, YTO KOHKPETHBIE
NPOM3BOAHBIE apHiIaMua (COETUHEHUS, COJIH WU COJIbBATHI, COOTBETCTBYIOIINE
naparpagam (Al) - (A16) u (B1) - (B3), npuBeneHHbIM HHXKe) 001anar0T
CTaOMIM3UPYIOIEH aKTHBHOCTBIO IO OTHOIIEHHIO K KoMmiiekcy RAF/MEK w/unu
WHTHOUPYIOIIEH aKTUBHOCTBIO MO OTHOmEeHNI0 K MEK 1 oHM mpUMEeHUMBI JJIst

JEYEHUs] WU TPEAYIPEXKASHUS NPoaudepaTUBHBIX KIETOYHBIX HAPYIIEHUMH, B
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JaCTHOCTH, PAKOBBIX 3a00eBaHNN. 3agayeli aBTOPOB HACTOSAIIEr0 H300pETeHUs
ABJIsANIACH pa3paboTka mpemnapara, CoOAepIKaIEro Takoe MPOU3BOAHOE apUIAMUA.

OnHako aBTOPBI HACTOSIIEr0 U300peTeHUsT OOHAPYIKUIIH, 4TO IpU 0OpaboTke
KOMITO3UIIMHU, COCTOSILEH U3 TAKOTO MPOU3BOAHOTO apujaMuia 1, HallpuMep, ruapara
JAKTO3bl, KUCJIBIM PACTBOPOM PACTBOPEHHUE NMPOU3BOJAHOTO apHIaMUa B
HCKYCCTBEHHOM KHIIEYHOM COKE CYI[ECTBEHHO YMEHbBIIAETCS, T.€. YTO MPH
nepopajbHOM BBEACHHUU KOMITO3UIIUU B SJKUBOU OpraHu3M MPOU3BOAHOC apuiaMuaa
MOJXKET IJIOXO BCACBbIBATHCA B JKUBOM OPraHU3ME. KpOMe TOr'0, aBTOPbI HACTOALIETO
nzo0pereHust OOHAPYKUJIIU, YTO B CIy4ae KOMIO3UIUHU, COCTOSIIENH U3 TAKOTO
NPOM3BOAHOIO apuiaMHuaa U, HAIpUMepP, MAHHUTA, MPOU3BOJHOE apUIaMH/Ia,
coaepkameecs: B KOMIO3HIUY, JIETKO pa3jaraercs.

3anaueil HaCTOSIIero N300pETEHUs SABISAETCS MOJYYEHHE KOMITO3ULIHH,
coaepkamel Takoe MPOU3BOAHOE apHIaMUIa, KOMIIO3UIUs 00JalaeT XOPOIHMHU
XapaKTEPUCTUKAMU B OTHOLIECHUHU PACTBOPCHUA I/I/I/I.]'II/I CTa6I/IHbHOCTI/I NpOU3BOAHOTO
apujIaMHa, COAEPIKAIErocss B KOMIIO3UIIUH.

Pewmenune 3anaun

Jlnst peneHnsl yKa3aHHOM BBILIE 32714l aBTOPbI HACTOSILIEr0 H300peTeHus
NPOBEJU TIIATEIbHOE UCCIIeIOBAHNE U OOHAPYIKUIIH, YTO OAHOBPEMEHHOE
IPUCYTCTBHUE B KOMITO3ULIMHU AUCIIEPTUPYIOLIETO CPEICTBA MOXKET 00eCIeunTh
yJIy4dII€eHHOE pacTBOPEHHE NPOU3BOJHOIO apUiIaMua, COAEpKALIErocs B
KOMIIO3UIIMH, 1 OTHOBPEMEHHOE MPUCYTCTBUE B KOMIIO3ULIMM OCHOBHOI'O COEIUHEHUS
MOKeT 00eCTeunTh YIYUYIIEeHHYIO CTaOMIbHOCTb MPOM3BOAHOIO apUIaMH/a,
coaepKamerocss B KOMMo3uuu. Takum oOpa3om, aBTOPbI HACTOSAIIETO H300peTeHUs
pEeLInIN 3aJa4l HACTOSIEero H300peTeHus .

Hactosimee nzo0pereHne OTHOCUTCS K KOMITO3ULIUH, COAEpIKaIed TPOU3BOAHOE
apujgaMua, COOTBETCTBYIOMee roOomy u3 naparpados (Al) - (A16) u (B1) - (B3),
NPUBEIEHHBIX HUXKE, U NTUCIEPTUPYIOLIEE CPEACTBO.

Hactosimee nzo0pereHne Takke OTHOCHTCS K KOMITIO3UIINH, COAEpIKaIeit
NPOM3BOAHOE apHIIAMHUIA, COOTBETCTBYOIIEE NroOomy u3 naparpados (Al) - (A16) u
(B1) u (B3), npuBeneHHBIX HU)XKE, © OCHOBHOE COEIUHEHHE.

Hactosimee nzo0pereHne TakKe OTHOCHTCSA K KOMIIO3UIINH, COEpIKaIeit

MPOU3BOJHOE apuiiaMHula, COOTBETCTBYIOIEee tro0omy u3 maparpados (Al) - (A16) u
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(B1) u (B3), npuBeneHHBIX HUXXE, AUCTIEPTUPYIOLIEE CPEACTBO, U OCHOBHOE
COEUHEHUE.

B cnyuasix, korga cogepkuTCsl JUCIEPrUupyrollee cpeacTBO, KOMIIO3UIUS,
npeasiiaraemMasi B HacTosimeM nu3o00pereHnu, o01anaeT XOpOUNMI XapaKTepUCTUKAMU B
OTHOLIEHUU PACTBOPEHUs MPOU3BOAHOIO apUIaMHUa, COAEPKALUIErocs: B KOMIIO3UIUHU.
Tounee, naxe mocie oOpabOTKHU, HAIPUMEDP, KUCIBIM PacTBOPOM (HampuMmep, neppasi
cpena IJisi uCClIeIOBaHUs paCTBOPEHUS B COOTBETCTBUU ¢ Papmakoneeit Anonuu unu
FaSSGF (uckycCTBEHHBIH JKeNyIOYHbIA COK HATOINAK)) B TeyeHue 60 MUH
NPOM3BOAHOE apHyIaMua 00JIalaeT XOPOINMHU XaPaKTEPUCTUKAMH B OTHOIIEHUH
pacTBOpPEHUs B HICKYCCTBEHHOM KHInedHOM coke (Hanmpumep, FaSSIF (uckyccTBEHHBINH
KHIIeuHbIi cok Hatomak) unu FeSSIF (nckyccTBeHHBIN KUIIEYHBIH COK MOCHE €1bl)).
Takum 06pa3om, MOKHO PEANIOIOKHUTD, UTO NP MEPOPATBHOM BBEICHUU
KOMITO3UILIMHU B )KMBOM OpPraHU3M MPOU3BOJHOE apujaMuja XOpoILIo BCachblBaeTCs B
JKUBOM OpTaHU3ME.

B cnyuasx, korga coaep>kUTcsi OCHOBHOE COeUHEHHE, KOMIIO3ULIMA,
npeaaraeMasl B HaCTosieM U300peTeHnH, 001agaeT XOpOUIMMH XapaKTEPUCTHKAMU B
OTHOILIEHUH CTAOUJIBHOCTH MPOU3BOAHOIO apUJIaMHUa, CONEPIKAINETOCs B
komno3unuu. TouHee, eCiiu KOMIO3ULMIO XPAHAT, HAIPUMEp, B MJIOTHO 3aKPbITOM
cocyne npu 80°C B TeueHue 2 Henenpb unu npu 40°C B TeueHue 3 mMecsileB, TO
IPOU3BOJHOE apUIIaMHU/Ia, CONepIKalleecs B KOMIIO3ULIMH, HE TOABepraeTcs ObICTpOMy
pa3noxkeHuIo 1 00JagaeT BRICOKOH CTaOMIBHOCTH NIPHU XpaHeHUHU. Tak, HaIpuMep, B
cliy4ae mMpoOU3BOAHOrO apuiamuna Gopmynsl (Al4), npuBeneHHON HUXKeE, TaXe MOCIe
xpaneHust npu 80°C B TeueHue 2 HENEb CONEPIKaHNE MPOAYKTA €ro TUAPOIN3a
(coenunenue Gopmynsl (X), mpencTaBIeHHOE B IPUBEICHHOM HIKE MPUMEpPE
uccnenoBanus 12) cocrasnser, Hanpumep, 3,0 macc.% U MeHee B mepecyeTe Ha
coZepKaHUe NMPOU3BOJHOTO apulaMua.

IIpuMeps! AuUCIEPTUPYIOLIETO CPEACTBA, COEePKALIEToCs B KOMIIO3ULIHH,
npeaIaraeMoil B HaCTOsIIeM U300PETeHNH, BKIFOYA0T METHIILEIJLITI0I03Y,
MOJMBUHUIIOBBIM CIUPT, TUAPOKCUTTPOTUIILIENIIION03Y, KOMOJIUBUIOH,
TUAPOKCUTIPONUIMETUILEIIION03Y, COMOJIUMEP METAKPUIOBOI KHUCIOTHI,
MOJMBUHUINUPPOJUAOH U alleTaT-CYKIIMHAT THIIPOMEIIIO3bl, IPUUEM

NpEeANOYTUTEIIbHBIMU ABJIAIOTCA MECTUIILEIIIOJI034a, MMOJIUBUHHUJIOBHIN CIIUPT U
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TUAPOKCUTIPOTHUIILEIIII0I03a, 1 OCOOEHHO MPEATOYTUTENIbHON ABISETCS
METHJILEJII0JIO03A.

Copnep:xaHue IUCNEPrUPYIOIIEr0 CPEACTBA B KOMIIO3UIUY, NTpeAIaraeMoi B
HACTOsIeM U300peTeHuu, cocTapsieT, Hanpumep, oT 0,1 1o 20 macc. yacreii,
npeanoututenbHo ot 0,2 no 10 macc. yacreit u Gonee npeanoutTutenbHo ot 1 1o 10
Macc. 4acTel B mepecueTe Ha 1 Macc. 4acTh MPOU3BOJHOIO apUiIaMUAa.

IIpuMepsl OCHOBHOTO COEIUHEHHUS, COAEPIKAIIEerocsi B KOMIO3UIUH,
npeaiaraeMoil B HaCTOsIIeM U300pETeHNH, BKIIYA0T METJIYMHH, apTHHUH,
TUCTUAWH, OKCUJl MarHus, CUJIMKAT KaJdbLUs U CTeapaT MarHus, IpuiemM
NPEeANOYTUTENbHBIMH SIBJISIFOTCS METJIYMUH M aPTUHHUH, U OCOOEHHO
NPEANOYTUTEIbHBIM ABIISIETCS METJyMUH.

Conep:xaHue OCHOBHOI'O CO€IMHEHUS B KOMIIO3UIUH, NpeaaraeMoi B
HacTosIeM H300peTeHuu, cocTapisiet, Hanpumep, oT 0,2 no 40 macc. yacTei,
npeanoytuTensHO oT 0,5 o 20 macc. yacTeit u Oonee npeanodTuTenbHO OT 1 10 10
Macc. yacTell B mepecueTe Ha 1 Macc. 4acTb NPOU3BOJHOIO apUIaMUa.

IIpousBonHOE apunaMuia, Coaepkalieecss B KOMIO3ULUY, TPeAaraeMoi B
HaCcTOSIEeM H300pEeTeHUH, OTTUCAHO HUXKE.

B onHOM 00BEKTE MPOU3BOAHBIM apHIIaMUa, IpeaJaraéMblM B HACTOSIIEM
N300peTeHUH, SABJISIETCS COeIMHEHNE, COJIb MJIM COJIbBAT, COOTBETCTBYIOLUH JTHOOOMY
u3 naparpados (Al) - (A6), npUBEIEHHBIX HUXKE.

(A1) Coenunenue, onucbiBariieecs obuei Gpopmynoii (1), npuBegeHHON HUXKE,
wiu ero apMaleBTHYECKH MpUeMIeMas COJib, WiIN (apMaleBTHYECKU MPHUEMIIEMbIH
COJIbBAT YKA3aHHOTO COENMHEHUS UJIU COJIU:

[Xumuueckas popmyna 1]

R3
|
HN O

ZT
A
&

(1)



10

15

20

25

B KOTOPOU:

KOJIbIIO A TmpefcTaBisieT COOOH rpyImmny, OnuChIBarOLIyoCcs obmmel popmynoi (2),
(3), (4) nnu (5), npuBeneHHON HUXKe (T€ CBSA3U, 0OO3HAUEHHBIE C MOMOLIBIO *, ** u
##% coequneHnbl ¢ -NH-, -CONH- u -CH;- COOTBETCTBEHHO):

[Xumunueckas ¢popmyna 2]

Ro X Re W)Y * Ro Ro O
|
ok X// X4 x N T X5 Tk *kk | N
3 \ )
o Xs

@ ©) “4) ©)

X1, X5, X3, X4, X5 u X Bce He3aBUCUMO 0003Ha4aroT -CRy= unu -N=

R, obo3nauaer atom Bozmopoza, arom rajoreHa mwin C,-Cg-alKUIbHYIO TPYNIY;

R; ob6o3nauaer -S(=0),-NH-Rg nin -S(=0);,-Rg;

Rg ob6o3nauaer atom Bomopona, C-Ce-ankunpnayro rpynny (3ta C;-Ce-ankuiabHas
rpymnmna HeoOsi3aTeNbHO 3aMelleHa aTOMOM raynoresna, rugpokcurpynmnoi, C;-Ce-
ankokcurpynmnoi, Cs;-Ce-unknoankunbHou rpynnoi unu Cs-Ceg-
reTepOLUKIIOATIKIIIBHONW TPYNIION), MOHOUMKINYECKY0 nnu ounukiandeckyo Csz-Ce-
HUKJI0ANKUIbHYI0 rpynmy (3Ta C3-Ce-IUKI0ATKUIbHAS IPYyIIa HE00A3aTENbHO
3amenreHa Ci-Ce-ankunpHol rpynnoit uiu Ci-Ce-alKOKCUTPYNIOit), UK
MOHOLMKJINYECKYI0 NN OUIUKINIeCKy C3-Cg-reTeponuKiIoanKmIbHyI0 IPYINY;

R3; o6o3nauaetr atom Bonopona, Ci-Ce-ankunbuyro rpynmny (C;-Ce-ankunbHas
rpymmna HeoOsi3aTeIbHO 3aMelleHa aTOMOM rajoreHa, rugpokcurpynmnoii win C;-Ce-
ankokcurpynmnoi), C3-Ce-nmuknoankunpuyto rpynny (3ta C3;-Ce-IHUKIOATKUIbHAS
rpymmna HeoOsi3aTeNbHO 3amelneHa aToMoM ranoreHa uiu C;-Cg-alKuIbHOU TPYyIIIOi)
wiu C;-Cs-ankokcurpynmy (31a Ci-Cs-ankokcurpynmna HeoOs13aTeJIbHO 3aMeleHa
aTOMOM rajioreHa, rugpokcurpynmnoi mwin C;-Ce-aJKOKCUTPYIIIION);

Rs ob6o3nauaer atom ranorena mwin C;-Ces-alKUIBHYIO TPYIIY;

R¢ ob6o3HavaeT atom Bonopoza, arom rajoreHa min C,-Cg-anKuiapHYIO Tpynmy;

R4 oGo3Hauaer atom Bomopona, atom raiorena, Ci-Ce-ankunpayro rpynmy, C,-
Cy-ankenunpHyto rpynny, C,-Cr-ankunuipHyto rpynny, Cs-Ce-IUKI0aNKUIBHYIO
rpynny unu C;-Ce-ankunruorpynny, unu Re u R4y BMecTe ¢ atomamu yriepoaa, K
KOTOPBIM OHH MPHUCOEIUHEHBI, 00pa3yIOT HEHACBIIEHHOE S-4JIeHHOe

reTePpOLUHUKIINYICCKOC KOJIbLO,
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R; ob6o3nauaer atom Bonopona unu C;-Ce-aJKuipHYIO TPYIIY; U

Ry ob6o3navaer atom Bonopoza, arom rajoreHa uiau Ci-Ce-alKuiabHYO Tpymnmy.

(A2) CoenuHeHue, COJIb UJIM CONbBAT, COOTBETCTBYIOMUI naparpady (Al), B
KOTOPOM:

5 KOJIbIIO A TipeacTaBiisieT cOO0M rpymnmny, OnmuChIBaMOLIyOCs obmmel Gopmynoii (2)
unu (4),

Rg o6o3nauaer atom Bonopona, C-Ce-ankunpnayro rpynmny (3ta C;-Cg-ankuiabHas
rpymmna HeoOsi3aTeIbHO 3aMelleHa aTOMOM rajoreHa, rugpokcurpymnmnoi uau C;-Ce-
AJKOKCUTPYIION) MU MOHOUUKIHYECKYI0 C3-Cg-umkioankunpayto rpynny (s3ta Cs-

10 Ce-umkyoankunpHas rpymnmna HeoOs3arenabHo 3amerneHa C-Co-anKuibHON rpynmnon);

R; ob6o3znauaer atom Bonopona, C,-Ce-ankunbayro rpynmny, Cs;-Cs-
nukoankmwibHyo rpynny unu C;-Ce-ankokcurpynmy (3ta C-Ce-ankokcurpymnmna
He00s3aTeNbHO 3aMeIleHa THIPOKCUTPYIIIION);

R ob6o3nauaer atom Bonopoaa, arom rajoreHa min Ci-Ce-alKuiapHYIO rpynmny;

15 R, ob6o3HavaeT aToM rajoreHa MJIM LUKJIONPONUIBHYIO TPYNIIY; U

R; o6o3HavaeT aToM BOIOPOAA MJIM METIJIBHYIO TPYIIILY.

(A3) CoenuHenue, collb HJIM COJIbBAT, COOTBETCTBYO LM naparpady (Al), raoe
COeAMHEHUEM, ONUChIBAOIMUMCs o0meit Gpopmyioii (1), siBusieTcst coequHe HUE,
onuceiBaroeecs obuieit Gopmynoit (6), npuBeIEHHON HIXKE:

20 [Xumunueckas ¢popmyna 3]

B KOTOPOHU:

X1, X3, X3 u X4 Bce HezaBucuMoO o6o03HavarT -CR,= uiau -N=

R, obo3nauaer atom Bozmopona, arom rajoreHa mwin C,-Cg-alKUIbHYIO TPYIY;
25 R; o6o3nauaer -S(=0),-NH-Rg mnn -S(=0)»-Rs;

Rg ob6o3nauaer atom Bonopona, C-Ce-ankunpnayto rpynny (3ta C;-Ce-ankuiabHas

rpymmna HeoOsi3aTeIbHO 3aMelleHa aTOMOM rajoreHa, rugpokcurpynmnoi uinu C;-Ce-
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AJTKOKCUTPYIION) MU MOHOIUKINYECKYI0 C3-Ce-umknoankunpHyro rpynny (sta Cs-
Ce-umkioankunpHas rpymnmna HeoOs3aTenbHo 3amenieHa C-Ce-ankunpHON rpynmnoi);

R; obGo3nauaer atom Bopopona, C,-Ce-ankunbnayro rpynmny, Cs;-Ce-
nukitoankunpHyto rpynny win Ci-Ce-ankokcurpynny (3ta Ci-Cg-ankokcurpynna
HeoOs13aTeIbHO 3aMelleHa THAPOKCUTPYIIIION ),

Rs o6o3nauaetr atom ranorena mwin C;-Ce-alKUIBHYIO TPYINY; H

R¢ oOo3Havaet atom Bogoponaa, atoMm rajorena uin C,-Cg-ankuabHYIO Tpynmny; u

R, o603Ha"aeT aToM rajoreHa MIM LUKJIOMPONUIBbHYIO TPYIITY.

(A4) CoenuHenue, cOJIb HJIU COJIBBAT, COOTBETCTBYIO LU JIIOOOMY U3
naparpagos (Al) - (A3), B KOTOpOM:

R, o6o3HavaeT aToM BOOpPOA HIIM ATOM TaJIOTEHA,;

Rg ob6o3nauaer C-Ce-ankunpuyto rpymnmny (3t1a C;-Ce-ankuibHas rpymnmna
Heo0s13aTenbHO 3aMelneHa aToMoM ranoreda uin C,-Cg-alKOKCUTPYIIION) HIIH
MoHOmUKIN4ecKyr C3-Ce-tpknoankmibayro rpynny (31a Cs;-Ce-IUKIOANKHUIIbHAS
rpynmna HeoOsizaTenbHO 3aMetneHa C-Cg-allKMIbHOUW TPYyNIIo);

R3; obGo3znauaer atom Bomopona, Ci-Ce-ankunpayro rpynmny, Cs-Ce-
nukitoankunpHyto rpynny win C;-Ce-ankokcurpynny (3ta C;-Cg-ankokcurpynmna
He00s3aTeNbHO 3aMelleHa THIPOKCUTPY o),

Rs obo3HauaeTr aTom rajoreHa; u

Rs o6o3HavaeT atom Bogopona u Ry 0003Ha4aeT aTom rajoreHa Hiu
LUKJIOMPONUIBHYIO IPYIIy.

(AS) CoenuHenue, COJIb HJIU COJIBBAT, COOTBETCTBYIO LU JIIOOOMY U3
naparpados (Al) - (A3), B KOTOpOM:

R, oGo3Havaet aTom Bogopoaa uiu atom propa;

Rg ob6o3nauaer C-Cy-ankunpuyto rpymnny (3ta C;-Cy-ankuibHas rpymnmna
HeoOs3aTenbHO 3aMemmeHa aToMoM ¢propa unu Ci-Cy4-anKoOKCUTPYNIION) HITH
LUKJIOMPONUIBHYIO Ipynny (3Ta HUKJIONPONMUIIbHAS IPYIINa HEOOs3aTEIbHO 3aMelIeHa
C1-Cy4-ankunpHOU rpynmnoi);

R; obGo3znauaer atom Bomopona, C,-C4-aJKUIbHYIO TPYMIY, UKJIONPOMUIBHYIO
rpynny unu C;-Cs-ankokcurpynmy (3ta Ci-Cy-ankokcurpynna HeoOs13aTeNbHO
3aMelIeHa TUAPOKCUTPYTIIIONH);

Rs obo3nauaer atom ¢ropa; u
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R¢ o6o3Hauaer atom Bomopona u Ry o6o3Hadaer aTom iiona uinu
LUKJIONPONUIbHYIO TPYIIIY.

(A6) CoenuHeHnue, cONb HJIU COJBbBAT, COOTBETCTBYIO LN JTI0OOMY U3
naparpagos (Al) - (A3), B KOTOpOM:

5 R, o6o3nauaer atom ¢Topa,

R; ob6o3naugaer -S(=0),-NH-Rg;

Rg o6o3nauaer Ci-C4-anKuipHYyO Tpynmny;

R3; 0o603Ha"aeT aTOM BOJOPOJA MIJIH LUKJIOTPOIHUIIBHYIO TPYIIY;

Rs obo3zHauaer atom ¢pTopa; u

10 R¢ o6o3Havaer atom Bomopona u Ry o6o3HadaeT aTom Hiona uinu
LUKJOMPONUIbHYIO TPYIIY.

B npyrom oObekTe MpOU3BOIHBIM apUIaMHAA, MPENJIaraéMbIM B HACTOSIEM
N300pETeHUH, SIBJISIETCS] COCNMHEHNE, COJIb HIJIM COJIbBAT, COOTBETCTBYIOINUI TI0O0OMY
u3 naparpados (A7) - (A10), npuBeneHHbix HUKe. COeTUHEHUS, COJIU WU COJIbBATHI,

15 cooTBeTcTByrOmue nmaparpady (A7), npuBeIeHHOMY HUKE, BKJIIOYAIOT COCIUHEHUS,
COJIM UJIU COJIbBATHI, COOTBETCTBYOINE nmaparpadam (Al) - (A6).

(A7) Coenunenue, onucbiBaromeecs: odmeit popmynoii (11), npuBenenHoH

HUKE, WM ero ¢papMaLeBTHUYECKH IpuemMiIeMas CoJib, UiIu (apManeBTUUECKH

HpHeMHeMbIﬁ COJIbBAT YKA3aHHOT'O COCANMHCHUA UJIN COJIN.

20 [Xumuueckas popmyna 4]
Ra
I
HN O
Rs
H
N Rs

pecd |
Ri< )\\
H Xz X7
(11)
B KOTOPOWU:
KOJIbIIO A TIpeacTaBsieT COOOH rpyImmy, OnUChIBarOLIyOCs o0mmel ¢popmynoi (2),

(3), (4) unu (5), npuBeneHHoH HIKe (rae cBsA3U, 00O3HAUYEHHBIE C TOMOIIBIO *, ** 1

25 ##% coenqunensl ¢ -NH-, -CONH- u -X7- COOTBETCTBEHHO):
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[Xumuueckas popmyna 5]

Rg N * Rg % * Rg N N
|
*kk X// X4 e N X5 *kk | N
3 T \ )
o Xs

@ <) “4) ©®)

X1, X3, X3, X4, Xs u Xg Bce He3aBUCUMO 0003Ha4aoT -CRy= unu -N=

R, ob6o3HauaeTr atom Bomopoza, arom rajoreHa mwin C,-Cg-alKUIbHYIO Tpynmy;

X7 obo3nauaeT -(CHy)m- wiu -O- u m pasHo 1, 2 unu 3;

R; o6o3naugaer -S(=0),-NH-Rg win -S(=0),-Rs;

Rg ob6o3nauaer atom Bomopona, C-Ce-ankunpnayro rpynny (3ta C;-Ce-ankuiabHas
rpymnmna HeoOs3aTeIbHO 3aMelIeHa aTOMOM raynorena, rugpokcurpynmnoi, C;-Ce-
ankokcurpynmnoi, Cz-Ce-unknoankunpHou rpynmnou unu Cz-Ce-
reTepOLUKIOAIKIIBHON IPYIINOH ), MOHOUHUKJINYECKYIO nin ounukandeckyo C;-Ce-
HUKJI0aNKUIbHYI0 Tpynmy (3Ta C3-Ce-UHUKIOANKUIbHAS IPYyIIa HE00sA3aTeIbHO
3amemena Ci-Cg-ankminbHoit rpynmoit unu C;-Cg-aTKOKCUTPYTIIOi), HIIN
MOHOIUKIINYECKYI0 UiH ONIUKIN4ecKyro C3-Ce-reTeponukioanKuibHy IPyImy;

R; ob6o3nauaer atom Bonopona, C-Ce-ankunpnyto rpynmny (3ta C;-Ce-ankuiapHas
rpynmna HeoOs3aTeNbHO 3aMeleHa aTOMOM rajnoreHa, ruapokcurpymnnoi unu C,-Ce-
ankokcurpynmnoii), C3;-Ce-unknoankunbuyto rpynmny (3t1a C;-Ce-muKI0aIKHIbHASL
rpynmna HeoOsi3aTeabHO 3aMerieHa aToMoM rajoreHa win C-Ce-ankuinpbHON rpynmnoi)
wiu C,-Cs-ankokcurpynmy (31a C,-Cg-ankokcurpynmna HeoOs13aTeJIbHO 3aMeleHa
aToMoM rayioreHa, rugpokcurpynmnoi uiau C;-Ce-alKoKCUTPYIIION);

Rs ob6o3navaeTr atom Bonopoaa, arom rajoreHa mwin C,-Cg-alKUIbHYIO TPYyNIy,

Rs 0ob6o3HauaeT atom Bonopoza, atom rajorena mwin Ci-Ce-alKuiabHYIO Tpynmny;

R, o6o3Hauaer atom Bomopoaa, atoMm raigorena, C,-Cg-ankunpayro rpynmy, C,-
Cr-ankenunpHyto rpynny, C,-Cr-ankunuipHyto rpynny, Cs-Ce-IUKI0aNKUIBHYIO
rpynny unu C,;-Ce-ankunruorpynny, unu Re n Ry BMecTe ¢ aromamu yriepona, K
KOTOPBIM OHH MPHUCOEIUHEHBI, 00pa3yIOT HEHACBIIEHHOE S-4JIeHHOe
reTePOLUKINIECKOE KOJbLO;

R7 o6o3nagaer atom Bomoponaa unu C;-Ce-alKUIbHYIO TPYINyY;, U

Ry ob6o3navaeTr atom Bonopoza, arom rajoreHa uiu C,-Cg-alKuiabHYO Tpymnmy.
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(A8) CoenmHeHnue, coONb UK COJIBBAT, COOTBETCTBYIO UM naparpady (A7), B
KOTOPOM:

KOJIbIIO A mpencTaBiseT coOOH rpymnmny, onuchiBarmyrcs odmei Gpopmynoii (2)
wiu (4);

X5 obosnauaer -CHj,-;

Rg o6o3nauaer atom Bonopona, C-Ce-ankunpuyro rpynmny (3ta C;-Ce-ankuiabHas
rpymmna HeoOsi3aTeIbHO 3aMellleHa aTOMOM rajoreHa, ruapokcurpynmnoi unu C;-Ce-
AJKOKCUTPYIIION) MU MOHOUUKINYECKYI0 C3-Ce-umKioankuiapayto rpynny (3ta Cs-
Ce-umkyoankunpHas rpymnmna HeoOs3arenabHo 3amemieHa C-Co-anKuibHON rpynmon);

R3; ob6o3znauaer atom Bonopona, Ci-Ce-ankunbayro rpynmny, Cs-Ce-
nukoankmwibHyo rpynny unu C;-Ce-ankokcurpynmy (3ta C-Cg-ankokcurpymnmna
He00s3aTeNbHO 3aMeIleHa THIPOKCUTPYIIIION),

Rs ob6o3nauaer atom ranoreHa mwin C;-Cg-alKUIBHYIO TPYIIY;

Rs ob6o3nauaer atom Bonopoza, arom rajoreHa min Ci-Ce-alKuiabHYIO Tpynmny;

R, 0o603Ha"aeT aToM rajoreHa Uiau UUKJIONPONIMIBHYIO TPYIY; U

R; o6o3HavaeT aToM BOIOPOAA MJIM METIJIBHYIO TPYIIILY.

(A9) CoenuHenue, collb HJIU COJIbBAT, COOTBETCTBYO LM naparpady (A7), raoe
COeAMHEHNEM, ONUChIBaKOIMMUMcs obmelt popmymnoit (11), ABnseTca coequHeHue,
onuceiBaroueecs obueit Gopmynoit (6), npuBeaEHHON HUXE:

[Xumunueckas ¢popmyna 6]

B KOTOPOHU:

X1, X3, X3 u X4 Bce HezaBucuMoO o6o03HavarT -CR,= uiau -N=

R, obo3nauaer atom Bozmopona, arom rajoreHa mwin C,-Cg-alKUIbHYIO TPYIY;
R; o6o3nauaer -S(=0),-NH-Rg mnn -S(=0)»-Rs;

Rg ob6o3nauaer atom Bonopona, C-Ce-ankunpnyto rpynny (3ta C;-Ce-ankuiabHas

rpymmna HeoOsi3aTeIbHO 3aMelleHa aTOMOM rajoreHa, rugpokcurpynmnoi uinu C;-Ce-
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AJTKOKCUTPYIION) MU MOHOIUKINYECKYI0 C3-Ce-umknoankunpHyro rpynny (sta Cs-
Ce-umkioankunpHas rpymnmna HeoOs3arenpbHo 3aMmemneHa C-Co-ankunpHON rpynmnoi);

R; obGo3nauaer atom Bopopona, C,-Ce-ankunbnayro rpynmny, Cs;-Ce-
nukitoankunpHyto rpynny win Ci-Ce-ankokcurpynny (3ta Ci-Cg-ankokcurpynna
HeoOs13aTeIbHO 3aMelleHa THAPOKCUTPYIIIION ),

Rs o6o3nauaetr atom ranorena mwin C;-Cg-alKUIBHYIO TPYINY; H

R¢ oOo3Havaet atom Bomopoaa, atoM rajorena uin Ci-Cg-alKkuIbHYIO TPyNny; u

R, o603Ha"aeT aToM rajoreHa MIM LUKJIOMPONUIBbHYIO TPYIITY.

(A10) CoennHeHue, CONb HIIH COJBbBAT, COOTBETCTBYIO NN TI0OOMY U3
naparpados (A7) - (A9), B KOTOpOM:

R, o6o3HavaeT aToM BOIOPOAA MJIM aTOM TaJIOTEHa,

Rg ob6o3nauaer C-Ce-ankunpuyto rpymnmny (3t1a C;-Ce-ankuibHas rpymnmna
Heo0s13aTenbHO 3aMelneHa aToMoM ranoreda uin C,-Cg-alKOKCUTPYIIION) HIIH
MoHOmUKIN4ecKyr C3-Ce-tpknoankmibayro rpynny (31a Cs;-Ce-IUKIOANKHUIIbHAS
rpynmna HeoOsizaTenbHO 3ameineHa C-Cg-allKHIIbHOUM TpynInoii);

R3; obGo3znauaer atom Bomopona, Ci-Ce-ankunpayro rpynmny, Cs-Ce-
nukitoankunpHyto rpynny win C;-Ce-ankokcurpynny (3ta C;-Cg-ankokcurpynmna
He00s3aTeNbHO 3aMelleHa THIPOKCUTPY o),

Rs obo3HauaeTr aTom rajoreHa; u

Rs o6o3HavaeT atom Bomopona u Ry 0603Ha4aeT aTom rajoreHa uiu
LUKJIOMPONUIBHYIO IPYIIy.

B npyrom o0bekTe MpOU3BOIHBIM apUIaMHIa, MPEIJaraeMbIM B HACTOSILIEM
U300peTeHuH, SIBJISIETCS] COeNMHEHNE, COJIb MJIH COJIbBAT, COOTBETCTBYIOINUI JI0OOMY
u3 naparpados (All) - (A16), npuBenenubix Huxke. CoeqMHEHUs, COJIA WU
COJIbBATHI, COOTBETCTBYIOINHNE naparpady (A7), BKIOYAOT COSTUHEHHUS], COJIH UJIH
coJbBaThI, cOOTBeTCTBYIOIUE naparpadam (All) - (A16), npuBeneHHBIM HUXKE.

(A11) CoennHenne unu ero papManeBTUYECKU IpUEMIIeMast COJIb, UIIU
(apManeBTHUECKH MPUEMJIEMBbII COJIbBAT YKA3aHHOTO COETUHEHHS UJIH COJIH,
yKa3aHHOE COeANHEHHNE BBIOPAHO U3 CIENYIOIHUX:

N-nuknonponuin-3,4-guptop-2-(2-prop-4-iiogannnuno)-5-[[3-prop-2-
(MeTuncynbhamMormIaMuHO )IUpUAUH-4-uin|MeTun |0en3amun (coenuaenue A-2),

2-(2-pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICYIb(PAMONIAMUHO ) TUPUANH-4 -

ui|metun|-1-meTun-6-okconupuaun-3-kapbokcamuy (coequnenne J-1),
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2-(4-uuknonponuin-2-¢pTopaHuianto)-3,4-nudrop-5-[[3-pTop-2-
(MetuncynbhaMoUIaMUHO ) TUPpUAHH-4-11 |MeTuJ |Oensamuy (coequaenne A-1),
N-nuknonponuin-5-[[2-(3TuncynbpamMonnaMuHo)-3-pTopnupuant-4-un|MeTun|-
3,4-nu¢rop-2-(2-prop-4-iionanununo)oenzamun(coenunenne A-4),
N-nuknonponun-3,4-gudprop-5-[[3-prop-2-(2-
bTopaTHICY b AMOMIAMUHO )TUPUANH-4-UJ |MeTH]-2-(2-pTOop-4-
HonaHuInHO)OeH3amMua (coenuHeHue A-6),
3,4-nudrTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuiCcy b amMonIaMUHO ) NUPUANH-4-1i |MeTudn |-N-[(2-meTunnponas-2-
un)okcu|oenzamun (coequHenune A-8),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbpamMonmIaMuHO )TUPUAUH-4-ui |MeTH |-N-MeTokcubeH3amMu (CoennHeHHne
A-13),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbhaMOuIaMUHO)MUPUAHH-4-1ui |MeTun |0en3amuy (coennHenne A-25),
5-[[2-(uuknonponuicynbhaMouIaMuHO)-3-propnupuann-4-un|merun|-3,4-
nugprop-2-(2-prop-4-fioganununo)oenzamun (coequnenue A-30),
3,4-nudrTop-2-(2-¢prop-4-tonanununo)-5-[[3-prop-2-(nmponan-2-
WICYNb(HaMOUIAMUHO)TUPUANH-4-Un|MeTun|0en3amun (coennHenne A-31),
3,4-nu¢rop-2-(2-prop-4-iionanununo)-5-[[3-prop-2-(2-
METOKCHATHJICYJIb()aMOUIAMUHO ) TUpUANH-4 -1 |MeTun|Oenzamun (coenunenune A-33),
3,4-nudrop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(2-
METHJITPONHUICYTb(HaMOUTAMUHO ) TUPUANH-4 -1 [MeTn |OeH3amuy (coenuHeHune A-
34),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJIMUKJIOOYTHII)CYIb(aMOUIAMHUHO |MUPUANH-4 -1 |MeTu |0er3amMmuy (CoefnHEHHE
A-35),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(mponuiacyabpaMOuTaMUHO ) TUPUANH-4-uN | MeTHI|OeH3amun (coennHenue A-41),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuncynbhamMonIaMUHO )IUPUAHH-4-1J1 |MeTu |-N-(2-TuAPOKCUITOKCH )D€ H3aMH

(coenunenue B-1),
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5-[[3-(3tuncynbpormnamMuno)-2-proppenunn|mernn]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)beHzamun (coequnenue D-4),
5-[[3-(3tuncynbpornnamMuno)-2-proppenunn|mernn]-3,4-nudprop-2-(2-prop-4-
HonanmnnHo)-N-meTokcubenzamun (coenuHenue E-1),
3,4-nu¢prop-2-(2-prop-4-tionannnuno)-5-[[2-prop-3-
(MetuncynbdpamonnaMuHo)d e |met |0enzamun (coenunenue E-7),
3,4-nudpTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-
(merancynbdonamun)penun|merun|oenszamun (coenunenue E-13),
4-prop-2-(2-¢prop-4-iionanmiauno)-5-[[3-pTop-2-
(MeTmiCcy b aMOMIaMUHO )TUPUAHH-4-ui |MeTun |0en3amun (coenunenue 1-1),
N-nuknonponuin-2-(2-prop-4-ionanmiauHo)-5-[[3-pTop-2-
(MeTHyCy B aMOMIAMHUHO )TUPUAUH-4-UJT |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamun (coequaenue J-5),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJILHKJIOOYTUIT)CYIb(HaMOMIAMUHO |TUPUIHH-4-1J1 |MeTuJ |-N-MeTOKCUOEeH3aMH T
(coenunenue A-19),
3,4-nudTop-5-[[3-pTop-2-(MeTunCcynbPpaMOMIaMUHO )TUPUANH-4- 1T |METHI|-2-
(2-pTop-4-meruncynbhanunanununo)oensamun (coennHenne A-18),
2-(4-3TuHNN-2-PpTOpaHUNNHO)-3,4-n1udpTop-5-[[3-pTOp-2-
(mponuncynabdamounaMmuHo )nupuanH-4-mi|merun|0eHzamun (coenunenue A-20),
2-(4-6pom-2-dpTopanmnuno)-3,4-nuprop-5-[[3-pTop-2-
(MeTHIICY B aMOMIAMHUHO ) TUPUAHH-4-1J |MeTun |0en3amuy (coenunenue A-27),
2-(2-xnop-4-tiogaHmnnHO)-5-[[3-(3THiCY B OHMIAMUHO)-2-PTOpdHeHu |MeTH I |-
3,4-nudrop-N-merokcubenzamuy (coequnenue E-9),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-(oxcan-4-
uiacynbpoHunaMuHo)perun|merun|oensamun (coenunenue E-23),
2-[4-(mudTopmeruncynabdanmn)-2-propanminnHo|-3,4-gudpTop-5-[[3-PTop-2-
(MeTuncynbhamonnaMuHO )IUpUanH-4-un|mMeTun |6en3amun (coenunaenue H-1),
3,4-nudTop-2-[(4-dprop-1-0enzornoden-S-un)amuHo]-5-[[3-pTop-2-
(MeTuncynbhamonnaMuHO )IUpUAnH-4-un|MeTun |6ensamun (coenunenue H-3),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[3-prop-2-

(MeTuncynbdpamonmnaMuHO )IupuauH-4-un|okcubenszamuy (coennHenne H-4),
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2-(2-pTop-4-tiogaHnnuHO)-5-[[3-¢pTop-2-(MeTUICY Ib(PaMOMIAMUHO )TUPUIUH-4 -
ui|metu|-N-MmeTokcu- 1 -MeTnin-6-okconupuaua-3-kapookcamun (coennHerue J-8),

2-(2-pTop-4-tioganunuHo)-5-[[3-¢pTop-2-(MeTUICY 1b(PaMOUIAMUHO ) TUPUAUH-4 -
wi|metun]-1-merun-N-[(2-MeTHIIponaH-2-1i)OoKCH|-6-0KCOMUPUANH-3 -KapOOKCaMu
(coenunenue J-10),

5-[[2-(3TuncynbhamounaMuHo)-3-propaupuaun-4-wmi |metun|-2-(2-prop-4-
HOMaHUIUHO)- | -MeTHII-0-0KCONMUPUANH-3-KapOokcamua (coenqunenue J-14),

5-(2-¢pTop-4-itonanununo)-2-[[3-pTop-2-(MeTuaCy 1pHaMOUTAMUHO ) TUPUIHH-4 -
wi|metwi | nupuauna-4-kapookcamun (coenunenue L-1),

5-(2-¢pTop-4-itonanununo)-8-[[3-prop-2-(MeTuacynpHhaMOUIAMUHO ) TUPUIHH-4 -
wi|Mmetus Jumunasof 1,5-a]nupuaun-6-kapookcamun (coenunenue M-1),
5-pTop-4-(2-pTop-4-tionanunuuo)-1-[[3-pTop-2-
(MeTHiCY b aMOMIAMHUHO )TUPUAHH -4-1UJT |METHI |-6-0KCOMUPUIHH-3 -KapOokcamMug
(coenunenue N-1),

5-pTop-4-(2-pTop-4-fionanunuuo)-1-[[3-pTop-2-
(mponuncyappaMonTaMUHO ) TUPUANH-4-H1IT|MeTHI|-6-0KCOMUPUANH-3-KapOOKcaMu
(coenunenue N-2),

4-(2-pTop-4-tioganunuHo)-1-[[3-¢pTop-2-(MeTuncyabpaMOnIaMUHO ) TUPUANH-4 -
wi|metui]-5-meTun-6-okconupuanH-3-kapookcamun (coequnenue P-1), u

1-[[2-(3TuncynbponnnamMuno)-3-propnupunun-4-un|merun|-4-(2-prop-4-
HOaHWINHO)-5-MeTHII-0-0KconmupuaAnH-3-kapOokcamun (coenuHenue P-2).

(A12) CoennHenne unu ero papManeBTUYECKH IpUEMIIeMast COJIb, HIJIH
(apManeBTUYECKH PUEMJIEMbII COJbBAT YKA3aHHOTO COEAUHEHHS UIJIH COJIH,
yKa3aHHOE COeNHEeHHUEe BBIOPAHO U3 CAENYIOIUX:

N-nuknonponui-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTHiCy b aMOMIaMHUHO )TUPUAHH-4-ui |MeTua |0eH3amun (coequaenue A-2),

2-(2-¢pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICY Tb()AMOMIAMUHO ) TUPUANH-4 -
ui|metun|-1-mMetun-6-okconupuaun-3-kapobokcamun (coequnenne J-1),

2-(4-muknonponui-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbhamMonIaMuHO )IUpUAHH-4-un|MeTun |6en3amun (coenuaenue A-1),
N-nuknonponuin-S-[[2-(3TuncynbpamMomnaMuuo)-3-pTopnupuanH-4-un | MeTun|-

3,4-nudTop-2-(2-prop-4-iionanununo)oenszamun (coennHerne A-4),



10

15

20

25

30

-16 -

N-nuknonponui-3,4-guptop-5-[[3-pTop-2-(2-
dTopaTUNCYIbPAMOMIAMUHO )TUPUANH-4-un|MeTun]-2-(2-prop-4-
HonanunnHo)OeH3amMua (coenuHenue A-6),
3,4-nu¢rop-2-(2-prop-4-tionannnuno)-5-[[3-prop-2-
(MeTuncynbpamMoniaMuHO )mupuaAnH-4-mi|metun]-N-[(2-meTunnponaHs-2-
un)okcu]oensamun (coequHenune A-8),
3,4-nudpTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuiCcy b amMoOMIaMUHO )TUPUAUH-4 -1 |MeTHI |-N-MeToKkCuOeH3amMu g (CoeNnHEeHHe
A-13),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTHiCY B aMOMIAMHUHO )IUPUAHH-4-1i |MeTun |0en3amuy (coennHenne A-25),
5-[[2-(unknonponmicyibhaMouIaMuHO)-3-propnupuan-4-mi|merun|-3,4-
nuprop-2-(2-prop-4-fionanununo)oenzamun (coequnenue A-30),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYIb()aMOUTAMUHO)MUPUANH-4 -1 |MeTun |0en3amun (coennHenne A-31),
3,4-nudrTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUAITHJICYJIb(aMOUIAMUHO ) TUPUIUH-4 -1 |MeTuI |OeH3amuy (coequaenne A-33),
3,4-nudrTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-(2-
METUJITPONHUICYIb(HAMOUIAMUHO ) TUPUANH-4 -1 |[MeTu |OeH3amuy (coenuHeHne A-
34),
3,4-nu¢rop-2-(2-prop-4-tioganununo)-5-[[3-prop-2-[(1-
METHJILUKJIO0YTHII)CYIb(aMOUIAMUHO |MUPUIUH-4 -1 [MeTh |0er3amuy (CoefnHEeHHe
A-35),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(mponuicyabpaMOUNaMUHO ) TUPUANH-4-uN | MeTw|OeH3amun (coennnenue A-41),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuiCcynbhamMonIaMUHO )IUPUAHH -4 -1 |MeTu |-N-(2-THAPOKCUITOKCH )OeH3aMH
(coenunenue B-1),
5-[[3-(3tuncynbpornnamuno)-2-propdpenun|mernn]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)0eH3amun (coenunenue D-4),
5-[[3-(3tuncynbpornnamMuno)-2-proppenun|mernn]-3,4-nudprop-2-(2-prop-4-

HomanunnHo)-N-mMeTokcubensamua (coequnenue E-1),
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3,4-nudrTop-2-(2-prop-4-itonanununo)-5-[[2-pTop-3-
(MetuncynbpamonsnamuHo)pennn |Mmetun |0enzamuy (coequaenne E-7),

3,4-nudpTop-2-(2-¢prop-4-tonanununo)-5-[[2-pTop-3-
(merancynbdonamun)denmn|merun|Oenzamun (coenunenue E-13),

4-pTop-2-(2-prop-4-itonannnuno)-5-[[3-pTop-2-
(MeTuCyNbpaMOMIaMUHO)TUPUAUH-4-ui |MeTH |0eH3amua (coequnenue I-1), u

N-nuknonponui-2-(2-prop-4-ionanuinno)-5-[[3-pTop-2-
(MeTHIICYIb()aMOMIAMHUHO ) TUPUAHH-4 -1 |MeTHI |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamun (coequHenue J-5).

(A13) CoennHenne unu ero papMaeBTUYECKU MpUEMIIeMast COJb, UIIU
(apmaneBTHYECKH IPUEMIIEMbII CObBAT YKA3aHHOTO COEAUHEHHS HIJIH COJIH,
yKa3aHHOE COEIUHEHHE BBIOPAHO U3 CAEIVIOIUX:

N-nuknonponuin-3,4-guprop-2-(2-prop-4-fiogannnuno)-5-[[3-prop-2-
(MeTuncynbhamMonIaMuHO )IUPUANH-4-ui|MeTun |0en3amun (coenuaenne A-2),

2-(2-pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICYIb(PAMOMIAMUHO ) TUPUANH-4 -
wi|meruin]-1-meTun-6-okconupuanH-3-kapookcamun (coenunenue J-1), u

2-(4-uuknonponui-2-¢pTopaHuianHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbpamMomIaMuHO )TUPUAUH-4-un|MeTun|6en3amun (coequaenue A-1).

(A14) 2-(4-Huxnonponun-2-propanunuuo)-3,4-gudprop-5-[[3-pTop-2-
(MeTuncynbpamMonnaMuHO )TupUIAHH-4-11|MeTu|0enzamun (coennHenne A-1) wiu
ero (papmManeBTHUYECKH MpUEeMIIeMast COJb, TN (papMaLleBTUYECKU NTPUEMIIEMbIH
COJIbBAT YKA3aHHOT'O COCIUHEHUS UJIU COJIU.

(A15) 2-(4-LHuknonponuin-2-¢propanuianno)-3,4-nudprop-S-[[3-pTop-2-
(MeTHiCcyNbpaMOMIaMUHO )TUPUAUH-4-ui |MeTHa |0en3amuy (coenuHenne A-1) min
€ro HaTPHUEeBasi COJIb, FJIH €ro KajJueBas COJib, WK (papMaleBTUUYECKH PUEMIIEMbIil
COJIbBAT YKA3aHHOT'O COEIUHEHUS UJIU COJIU.

(A16) Hatpuesas conb 2-(4-nukionponui-2-$pTopanuinHo)-3,4-qudrop-5-[[3-
dTop-2-(MeTuncynbhamMounaMuHO ) TUpUANH-4-1i | MeTni|OeH3amuna (coequHeHue A-
1).

CoenuHeHHs1, COU MIJIM CONBBATHI, COOTBETCTBYIOIMMUE naparpadam (Al) - (A16),
001agar0T BBICOKOW CTaAOMIU3UPYIOUIeH aKTHBHOCTBIO IO OTHOIIEHHIO K KOMILJIEKCY
RAF/MEK u ux MOXHO MPUMEHSTh B KAU€CTBE AaKTUBHBIX HHIPEAUECHTOB

TEPANCBTUYCCKUX WU HpO(bI/I.]'IaKTI/ILIeCKI/IX CpE€ACTB, NPpE€AHA3HAYCHHBIX OJIA
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nposuepaTHBHBIX KJIETOYHBIX HAPYLICHUN, B YACTHOCTHU, PAKOBbIX 3a00JeBaHUI
(TouHee, pakoBbIX 3a0oneBaHuil ¢ myranueit RAS). IToaToMmy komno3unuio,
COAEPKAIIYIO COENNHEHHE, COJIb UM COJbBAT, COOTBETCTBYIOINN TI000MY U3
naparpados (Al) - (A16), u qucneprupyruiee CpeacTBO U/ UIN OCHOBHOE
COeMHEeHNEe, MOKHO MPUMEHSTh B KauecTBe (papmaneBrudyeckoi komnosunuu. Kpome
TOr0, KOMITO3ULIHUIO, CONEPIKAIYI0 COSUHEHHE, COJIb MJIM COJbBAT, COOTBETCTBYIOIIH I
mobdomy u3 naparpados (Al) - (A16), u gucneprupyroinee CpeacTBO W/ HIH OCHOBHOE
COoeMHEHUEe, MOKHO MPUMEHSTh B KauecTBe papMaleBTHIECKON KOMITO3HIINH,
npeaHa3HAYeHHON JUIS JICYSHUs WU MPEeAYIPeKASCHHUS MPOoaudepaTUBHOTO
KJIETOYHOTO HAPYIIECHUS, B YACTHOCTH, PaKa.

B npyrom o0bekTe MpOU3BOIHBIM apUIAMHAA, MPENJAraéMbIM B HACTOSIIIEM
N300pETEeHUH, SIBJISIETCS COCNMHEHNE, COJIb HIJIM COJIbBAT, COOTBETCTBYIOINHUI TI0O0OMY
u3 naparpados (B1) - (B3), npuBeneHHbIX HUXKE.

(B1) Coenunenune, onuceiBaroiieecs odme ¢opmynoit (1), mpuBeIeHHOW HUKE,
WM ero GapManeBTHYECKH MpUeMiIeMas COJb, WIN (papManeBTHIEC KU NPUEeMIIeMbIH
COJIbBAT YKa3aHHOT'O COCUHEHUS UJIU COJIU:

[Xumuueckas popmyna 7]
R3

I
HN @)

ZT
A
&

R1 )\\
~
N Xo
H
(1)
B KOTOPOWU:
KOJIBIIO A TIpencTaBiisieT co00i rpymnmy, ONMUChIBAKOINYIOCS o0meit popmynoii (2),
(3) nnm (4), npuBeneHHON HIKe (TAe CBA3U, 0O0O3HAUECHHBIE C TTOMOIIBIO *, ** jp **%

coenuHenbl ¢ -NH-, -CONH- u -CH;- cOOTBETCTBEHHO):

[Xumuueckas popmyna 8]
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X1, X3, X3, X4 u X5 Bce He3aBucuUMO 0003HauaroT -CR,y= mnu -N=

R, o6o3Hauaet atom Bonopoza, atom rajoreHa mwin C,-C,-alKuIbHYIO Tpynmy;

R, o6o3nauaer -S(=0),-NH-Rg mnn -S(=0)1-Rs;

Rg ob6osznavaer C-Cy-ankunpuyto rpynny (3t1a C;-Cy-ankuibHas rpymnmna
Heo0s3aTeNbHO 3aMeIleHa aTOMOM rajioreHa, ruapokcurpynmnoi, C-Cy-
ankokcurpynmnoi, Cs;-Ce-unknoankunbHou rpynmnoi unu Cs-Ceg-
reTeponukaoankunbHon rpynmnoii) unu Csz;-Ce-nukiaoankunpHyto rpynmny (3ta C3-Ce-
LUKJIOAJKHUJIbHAA Tpynna HeoOs3aTenbHO 3amemena C-Cy-anKuapHONH TPYIION);

R3; obGo3nauaer atom Bomopona, Cs-Ce-niuknoankunpuyto rpynmy unn C;-Ce-
AJTKOKCUTPYIIIY;

Rs o6o3HavaeT aTom rajioreHa;

R¢ o6o3nauaer atom Bomopona u Ry o6o3navaer atom rajgorena unu Csz-Ce-
LUKJIOAJIKUIBHYIO TPYIIY;

R; o6o3nauaet Ci-C4-anKuidbHYO TPyHNy; U

Ry o6o3HavaeT aToM BomOpoAa.

(B2) Coenunenue uian ero GpapmManeBTHYECKU MPUEMIIEMas COJb, WU
(apManeBTUYECKH TPUEMJIEMbII COJbBAT YKA3aHHOTO COSAUHEHHS HIJIH COJIH,
yKa3aHHOE COeNHEeHHUE BBIOPAHO U3 CAENYIOIUX:

2-(4-uuknonponui-2-¢propaHuianno)-3,4-nudrop-5-[[3-pTop-2-
(MeTHiCy b aMOMIAMHUHO ) UPUAHH-4-ui |MeTua |0en3amun (coenunenue A-1),

(+/-)-3,4-nudtop-5-[[3-pTop-2-(2-
TUAPOKCHTIPOTHIICY Ib()aMOUTAMUHO ) TUPUANH -4 -1t [MeTni |-2-(2-pTop-4-
HonanunuHo)OeH3amun (coenuHenue A-17),

3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(oxceTan-3-
WIMETHIICYIb(aMOMIAMUHO ) TUPUAHH-4-nui |MeTun |0ensamuy (coennHenne A-21),

3,4-nudrTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-

(MeTuncynbhamMonIaMUHO)MUPUAUH-4-ui|MeTun |0en3amus (coenunenue A-25),
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5-[[2-(unknonponuicynbhaMouIaMuHO)-3-propnupuaun-4-mi|merun|-3,4-
nuprop-2-(2-prop-4-fioganununo)oenzamun (coequnenue A-30),
3,4-nudrTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-(2-
METOKCHATHIICYJIb(paMOUIaMUHO ) TUPUINH-4-1T|MeTu]|Oen3amun (coennHenne A-33),
5-[[2-(aTuncynbdpamonnaMuno)-3-propnupuauna-4-nia|merun|-3,4-guprop-2-(2-
drop-4-fionanmnuHo)oen3amun (coenunenue A-40),
3,4-nudrop-5-[[3-dpTop-2-(2-pTOopaTUNCY ABPAMOUTAMUHO ) TUPUANH-4 -
wi|metun]-2-(2-prop-4-tionannnnHo)oensamun (coennHenne A-42),
5-[[2-(3TuncynbhormIaMUHO)-3-PpTopnupuauH-4-un|metun|-3,4-nudrop-2-(2-
brop-4-iionanununo)-N-metokcudenzamuy (coenunenue B-16),
3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[2-
(MeTuncynbpamonnaMuHO)IupuauH-4-un|metun |6en3amun (coenunenue C-3),
2-(2-¢pTop-4-tiogaHunmuHO)-5-[[3-¢pTop-2-(MeTUICY Tb()AMOMIAMUHO ) TUPUANH-4 -
ui|metun|-1-metun-N-[(2-MeTranponaH-2-mui)oKCH |-6-OKCOMUPUANH-3 -KapOOKCaMu
(coenunenue J-10),
5-(2-¢pTop-4-ftonanununo)-2-[[3-prop-2-(MeTuncynphaMonIaMUHO ) TUPUIAHH-4 -
wi|metun |nupuaun-4-kapookcamun (coenunenue L-1),
5-pTop-4-(2-pTop-4-tionanunuuno)-1-[[3-prop-2-
(MeTuiCcynb(haMOUTAMUHO ) TUPUIUH-4-UIT|METUI |-6-0KCONMUPUAUH-3-KapOoKkcamMu
(coenunenue N-1),
1-[[2-(atuncynbdorunamuno)-3-propnupuaunu-4-un|metun|-4-(2-prop-4-
HOMaHUIIMHO)-5-MeTUI-0-OKCOMUPUANH-3-kapOokcamun (coequnenue P-2),
1-[[2-(atuncynbdporunamuno)-3-propuupuaunu-4-mn|metun|-4-(2-prop-4-
HOnaHUINHO)-N-METOKCHU-5-MeTHI-6-0KCOMUpUaUH-3-kapOokcamua (coenunenue P-
5), u
N-nuknonponui-4-(2-prop-4-tionanmiuxo)-1-[[3-pTop-2-
(MeTHyICY B aMOMIAMHUHO )TUPUAUH-4-UJT |METHI |-5-MeTHI-6-0OKCOMTUPUANH-3 -
kapbokcamun (coenquaenue P-6).
(B3) Coenunenue wiu ero gpapmMaueBTHYECKH MPUEMIIEMasi COJb, UITH
(dapmaneBTHUECKH MPUEMIIEMbII CONBBAT YKA3aHHOTO COEAMHEHHS HIJIH COJIH,

YKa3aHHOC COCAUHCHHUEC Bbl6paHO N3 CICAYIOIHNX:
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(+/-)-3,4-nudrop-5-[[3-pTop-2-(2-
T'UAPOKCUTIPOTHIICYIb()aMOUTAMUHO ) TUPUANH -4 -1 [MeTui |-2-(2-pTop-4-
Honanunuao)oen3zamun (coenunenue A-17),

3,4-nu¢rop-2-(2-prop-4-tionannnuno)-5-[[3-prop-2-(oxceran-3-
WIMETHUIICYIb(paMOUIaMUHO ) THPpUANH-4-1T | MeTH1|Oen3amun (coenunenue A-21),

5-[[2-(3TuncynbhamounaMuHo)-3-propnupuaun-4-un|merun|-3,4-nudrop-2-(2-
brop-4-fionanununo)oenzamun (coenunenue A-40),

3,4-nudrop-5-[[3-dpTop-2-(2-pTopaTUNCY ABPAMOUTAMUHO ) TUPUANH-4 -
wi|merun]-2-(2-prop-4-tionarmnuno)oensamun (coennHenne A-42),

5-[[2-(3TuncynbhoHmIaMUHO)-3-PpTOopiupuanH-4-un|mMetun|-3,4-nudrop-2-(2-
brop-4-itonanununo)-N-metokcudbenzamuy (coequaenue B-16),

3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[2-
(MeTuncynbpamonnaMuHO)nupuauH-4-un|metun|6ensamun (coequnenue C-3),

1-[[2-(3tuncynpdorunamuno)-3-propnupuanna-4-wn|mermn|-4-(2-prop-4-
HOnaHUINHO)-N-METOKCU-5-MeTHI-6-0KCoMupuauH-3-kapbokcamua (coenunenne P-
5), n

N-nuknonponuin-4-(2-prop-4-tionanunuxo)-1-[[3-pTop-2-

(MeTuiCy b aMOMIAMHUHO )TUPUAUH-4-UIT|METHI |-5-MeTUI-6-0OKCOMUPUANH-3 -
kapOokcamup (coenquHenue P-6).

CoenuHeHus, COJM WJIN COJNIBBATHI, COOTBETCTBYIOIUE nmaparpadam (B1) - (B3),
o0yanarT BHICOKOH MHTHOUPYIO e akTHBHOCTBIO 10 oTHomeHuto Kk MEK u nx
MOYHO MPUMEHSTh B KAYECTBE AKTUBHBIX UHTPEIHEHTOB TEPANEBTUYECKUX UIIH
npopUIAKTUUECKUX CPEACTB, MPEeIHAZHAYECHHBIX IS TPOJH(PEPATUBHBIX KJIETOUYHBIX
HapyIIeHUH, B YaCTHOCTH, PAKOBbIX 3a00yieBaHUl (TOUHEE, PAKOBBIX 3a00J€BaHUM C
myTtauneii RAF). [To3ToMy KOMIIO3ULHMIO, COAEPKAIIYIO COEAUHEHHE, COJIb HITH
COJIbBAT, COOTBETCTBYIOINI roOomy u3 maparpados (B1) - (B3), u nucneprupyromiee
CPEeACTBO U/MJIM OCHOBHOE COCIMHEHHE, MOXKHO MPUMEHSTh B KAUECTBE
dbapmaneBTUUECKOH KOMIO3UIIMH. KpoMe TOro, KOMIMO3UIHU IO, CONEPIKAIIYIO
COeAMHEHHUE, COJIb UM COJIbBAT, COOTBETCTBYIO MU Tr000OMy n3 maparpados (B1) -
(B3), u nucneprupyromiee CpeacTBO U/ UM OCHOBHOE COEJUHEHNE, MOXKHO NMPUMEHATH
B KauecTBe (papMareBTUUECKONW KOMIIO3UIINH, IPEAHA3HAUYECHHOHN [JIs1 JICUSHUs WU

npeaynpexaeHus npoau(epaTuBHOrO KJIETOYHOIO HapyLIEHHs], B YACTHOCTH, pakKa.
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OOBeKThI HACTOSIIEr0 H300PETEHHS TAKXKE BKIOYAIOT KOMIIO3ULIUH WU
criocoObI, cooTBeTcTByIOmMUe naparpagam D1 - D19, npuBeneHHBIM HUXKE, HATIPUMED:

D1: Komno3unus, coaepxalias: COeIMHEHNE, ONMUChIBaroIeecs o0mei
dopmynoii (1), npencraBnenHoi B naparpade (Al), npuBeeHHOM BbIlLIE, HIH €0
bapMaLeBTHYECKU IPUEMIIEMYIO COJIb, HIJIH (papMaLeBTUYECKH IPUEMIIEMbIH COJIbBAT
YKa3aHHOTI'O COCIUHEHHUS UM COJIM, U AUCTIEPTUPYIOLIEE CPEACTBO.

D2: Komno3unusi, coorBercTByromas naparpady D1, roe ykazaHHbIM
AUCTEPTUPYIOLIUM CPEACTBOM SIBJISETCS 110 MEHbIIE Mepe OJTHO CPeCTBO,
BBIOpAHHOE U3 TPYIIBL, COCTOSIEH U3 METHUIILEJIIONI03bI, TOJUBUHHIOBOTO CIHPTA,
TUAPOKCUTIPONUIILENIIION03bl, KOMOJIUBUIOHA, TUAPOKCUIIPONUIMETHILEIIIO O3],
COMOJIUMepa METAKPUJIOBONW KUCIOTHI, MOJUBUHUIMUPPOJUIOHA U alleTaT-CyKLIMHAT
TUNIPOMEJIIO3BI.

D3: Komnosunus, coorBercTyromas naparpadgy D1 unu D2, rae ykazaHHBIM
AUCTIEPTUPYIOLIUM CPEACTBOM SIBJISETCS METUILEIII0N03a.

D4: Komno3umusi, COOTBETCTBYIOLIas Jr00oMy u3 maparpagos D1 - D3, rae
coaepKaHUE YKa3aHHOro Aucneprupyrouiero cpeactsa cocrasisieT oT 0,1 no 20 macc.
yacTeil B mepecueTe Ha 1 Macc. 4acTh YKa3aHHOTO coenuHeHus obmen Gpopmynsl (1),
yKa3aHHOM COJIM UJIM YKA3aHHOIO COJIbBATA.

D5: Kommosunusi, cooTBeTcTBYyOIIast JtoboMy u3 naparpados D1 - D4, rae
nocye o0paboTKM yKa3aHHON KOMITO3UIIMU MEPBON CPenoi IJIs UCCIeNOBaAHUS
pacTBopeHus B cooTBeTcTBUU ¢ @apmakoneeit Anonuun B Teuenue 60 MUH
pacTBOpEeHUE YKA3aHHOTO CoeauHeHus: oomei ¢popmysisl (1), ykazaHHOH CONM WU
ykazaHHoro conbBatra B FaSSIF ynydimaercs mo cpaBHEHHIO CO Clly4yaeM, KOrja He
COIEPIKUTCS YKa3aHHOE NUCIEPTUpYIoLIee CPeCTBO.

D6: Komno3unusi, COOTBETCTBYOLIAs Tr00oMy u3 maparpagos D1 - DS,
JOTIOJIHUTENBbHO CO/IEpIKallasi OCHOBHOE COEIMHEHUE.

D7: Komno3unus, copepxkamias: COeIMHEHNE, ONUChIBaroIeecs oomeit
dopmynoii (1), npencraBnenHol B naparpade (Al), npuBeIeHHOM BBILIE, UIIA €TO
(dapManeBTUUECKH TPUEMIIEMYIO COJIb, UK (papMaleBTUYECKN MPUEMIIEMBbIH COTbBAT
YKa3aHHOT'O CO€IMHEHUS UJIU COJIM, U OCHOBHOE COEIUHEHUE.

D8: Komnozunus, coorBercTByromas naparpadgy D6 unu D7, rae ykazaHHBIM

OCHOBHBIM COCIUHCHUECM ABJIACTCA 110 MEHbII e MEpPE€ OAHO COCAUHCHUCE, Bbl6paHHoe
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U3 TPYIIIBI, COCTOAIIEH U3 METJIyMHHA, aprUHUHA, THCTUANHA, OKCUIA MarHus,
CUJIMKATAa KaJbLUs U cTeapaTa MarHusl.

D9: Komno3unusi, cooTBeTCTBYOLIas JIoboMy u3 naparpados D6 - D8, rae
yKa3aHHBIM OCHOBHBIM COEJUHEHUEM SIBJISIETCS MEIJIYMUH.

D10: Komno3uius, COOTBETCTBYIOIas IoOoMy u3 maparpagdos D6 - D9, rae
cOolleprKaHUe YKa3aHHOIO OCHOBHOTO coequHeHus coctasiseT oT 0,2 no 40 macc.
yacTeil B mepecueTe Ha 1 Macc. 4aCTh YKa3aHHOTO coennHeHus obmei Gopmynst (1),
YKa3aHHOW COJIM WJIM YKA3aHHOTO COJIbBATA.

D11: Komno3uiusi, cOOTBeTCTBYIOIIas Jr00omMy u3 naparpados D6 - D10, rae
IpU XpaHEHUU YKa3aHHOI KOMMO3ULUU B MJIOTHO 3aKkpbiToM cocyne npu 80°C B
TedeHue 2 Helesib CTaOUIIbHOCTh YKA3aHHOTO coequHeHne o0meit Gopmy bl
(1),yxa3aHHOH CONU MIIM YKa3aHHOT'O COJIbBATa YJy4YINAeTCs MO CPABHEHHIO CO
cIydaeM, KOrJa He COAEPKUTCS YKa3aHHOE OCHOBHOE COEIUHEHUE.

D12: Komno3wunusi, coOoTBeTCTBYIOMmAs Jr0bomy u3 naparpados D1 - D11, rae:

KOJIBIIO A TIpencTaBiisieT coOol rpymnmy, onuchiBaroImycs odmeit ¢popmyoii (2)
wiu (4), npencrasieHHol B naparpade (Al), npuBeIeHHOM BBIIIE,;

Ry ob6o3nauaer atom Bonopona, C-Ce-ankunpuyto rpynmny (3ta C;-Ce-ankuiapHas
rpymmna HeoOsi3aTeIbHO 3aMeleHa aTOMOM rajoreHa, rugpokcurpynmnoi uinu C;-Ce-
aNKOKCUrpynmnoi) win MoHouukiandeckyw Cs;-Cg-nuknoankmnbayro rpynmy (3ta Cs-
Ce-umkyoankuibHas rpymnmna HeoOsi3atenbHo 3amenneHa C-Co-alKuibHON TpymnIoi);

R; o6o3nauaer atom Bonopoaa, C-Ce-ankunpuyto rpynmny, C;-Ce-
nukioankunbHyto rpynny win C;-Ce-ankokcurpynny (3ta Ci-Ce-ankokcurpymnmna
He00s3aTeIbHO 3aMeIleHa THIPOKCUTPYIIION),

R¢ o6o3Havaet atom Bogopona, atom rajorera uiu Ci-Ce-alKUIbHYIO TPYNNy; U

R, 0o0603Ha"aeT aToM rajoreHa MIM HUKJIOMPONUIBHYIO TPYIIY; U

R7 o6o3Ha"aeT aToM BOIOPOAA MJIM METHJIBHYIO TPYIIILY.

D13: Komno3umusi, cOOTBeTCTBYIOIIAst Jr00omy u3 naparpados D1 - D12, rue
yKa3aHHBIM cOeluHeHuEeM olmei ¢popmynsl (1) sBasercs 2-(4-mukiIonponui-2-
¢TopannnmHo)-3,4-nudprop-5-[[3-PTop-2-(MeTunCyNbhaMOUTAMIHO ) TUPUAHH-4-

Wi |MeTu |OeH3aMu.

D14: Komno3unusi, cooTBeTCTBYOMAs Ntobomy u3 naparpagos D1 - D13,

IOOTIOJIHUTEJIBHO coaeprkamasi papMaleBTHYSCKU MPUEMIEMbli HHEPTHBIN

HaAImOJHUTECIIb.



10

15

20

25

30

-24 -

D15: Komno3unusi, cooTBeTCcTBYIOmast Jr0bomy u3 naparpadgos D1 - D14, rue
copepKaHUe YKa3aHHOro coequHeHus obdmeit Gpopmynsl (1), ykazaHHON CONH WU
yKa3aHHOTO cojibBaTa cocTasisieT 10 macc.% uian MeHee B IepecyeTe Ha Maccy
yKa3aHHOW KOMITO3UILIUU.

D16: Komno3unusi, COOTBETCTBYOLIas Jr00oMy u3 maparpados D1 - D15, rae
colepKaHHe YKa3aHHOTro coequHeHus obmeit Gopmynbl (1), ykazaHHOW COJH WU
YKa3aHHOTO COJIbBaTa COCcTaBysieT 7 Macc.% WU MEeHee B IepecyeTe Ha Maccy
yKa3aHHOW KOMMO3ULIUH.

D17: Komno3uiusi, cCOOTBeTCTBYIOIIAst Jr00omMy u3 maparpadgos D1 - D16, rae
comepKaHHe YKa3aHHOTro coequHeHus obmeit Gpopmynsl (1), ykazaHHOW COJIM WU
YKa3aHHOT'O COJIbBATa COCTABIsIET S Macc.% UIu MeHee B IepecyeTe Ha Maccy
YKa3aHHON KOMMIO3ULIUH.

D18: Komno3unusi, cooTBeTcTBYOmas Mobomy u3 naparpagos D1 - D17,
HaxOIsmasicss B OpMe KaIcCyJjibl UJu TaOJeTKH.

D19: Cnocob nmony4eHuss KOMIO3UIUN, COOTBETCTBYIOIIEH JIIOOOMY U3
naparpagos D1 - D18, cioco0 BkiIroHaeT mojyuyeHne CMecH, CoAepiKaleil: yka3aHHOe
coenuHenue odmei ¢popmynsl (1), yka3aHHYIO COJb UM YKa3aHHBIN COJIbBAT U
yKa3aHHOE AHNCIEPrupyolnee CpeACTBO /UM YKa3aHHOE OCHOBHOE COEIMHEHHE.

OOBeKThI HACTOSIIEr0 H300PETEHHS TAK)KE BKIOYAIOT KOMIIO3ULIUH,
coorBeTcTByromue naparpadam E1 - E7, npuBeneHHbIM HUKE, HATIpUMED:

E1: Komnosunus, copepsxamas 2-(4-uukaonponmi-2-gropanuinnao)-3,4-
augprop-5-[[3-pTop-2-(MeTHnCyIbhaMONITAMHUHO ) TUPUANH-4-1JT |METHT |O€H3aMUA WU
ero papManeBTUYECKH MPUEMIIEMYIO COJIb, UJIH (PapMaLEeBTUUYECKH TPUEMIIEMbIil
COJIbBAT YKA3aHHOT'O COCUHEHUS UJIU COJIU, BMECTE C COCJUHEHUEM,
onuceiBaromumcs Gopmyoi (X), mpuBeIeHHONW HUKE B IpUMeEpe ucciaenoBanus 12,
r7e coneprkaHue ykazanHoro coequnenus: popmyisl (X) cocrasiset 3,0 macc.% unu
MeHee B MepecdeTe Ha CoAepikKaHue YKa3aHHOTrO 2-(4-UuKJIOnpOonu-2-(QTOPaHHUINHO)-
3,4-nudTop-5-[[3-pTop-2-(MeTuncynbpaMomIaMUHO )TUPUANH-4 -
wi|merni|6eH3aMuia, yKa3aHHON COJIM MUTH YKa3aHHOTO COJIbBATA.

E2: Komnosunus, copepxamas 2-(4-qukinonponui-2-pTopaHuianHo)-3,4-
nugrop-5-[[3-pTop-2-(MeTuncynbhamMoOnITaMUHO ) TUPUANH-4-1J |MeTHIT |OeH3aMU UITH
ero papManeBTUYECKH MPUEMIIEMYIO COJIb, UJIH (papMaleBTUUECKH PUEMIIEMBbIil

COJIbBAT YKAa3aHHOI'0 COCANHEHUA UJIU COJIM, BMECTE C COCAUHCHHUEM,
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onuceBaromumcs Gopmynoi (X), mpuBEeIeHHONW HUXKE B IpUMepe ucciaenoBanus 12,
r7ie IJI0Iaab MUKa YKa3aHHOTo coeauHeHus popmysl (X), KOTopas mojy4dyeHa npu
NPOBECHUHN aHAIN3a YKA3aHHOW KOMITO3UIIUU C TOMOIIBIO BBICOK03 (P eKkTUBHOMN
xuakocTHOU xpomatorpadpuu (BOXX), cocrasnser 3,0% unu meHee B nepecueTe Ha
IUTOLIAAb NMUKA YKa3aHHOTO 2-(4-1ukionponui-2-GpropaHuianno)-3,4-nudrop-5-[[3-
dTop-2-(MeTuncynpHaMoOuIaMUHO ) TUPUANH-4-11 | MeTuN |OeH3aMuaa, yKa3aHHOH CONU
WU YKa3aHHOTO COJIbBATA, KOTOpasi MOJy4YeHa MPH MPOBEICHUN YKA3aHHOTO aHAJIU3a C
nomouso BOXKX.

E3: Komnosunwusi, coneprxkamas 2-(4-nukinonponui-2-GTopaHUuanHo)-3,4-
nudrop-5-[[3-pTop-2-(MeTnicybhaMONITaMUHO ) TUPUANH-4 -1 |METHIT |O€H3aMI WU
ero papManeBTUYECKH MPUEMIIEMYIO COJIb, UJIH (papMaIeBTUYECKH TTPUEMIIEMBbIH
COJIbBAT YKA3aHHOT'O COCIMHEHHUS WU COJIH, U OCHOBHOE COECIMHEHHE, BMECTE C
COeAMHEHNEM, ONUChIBaOIUMCs popMynoil (X), NpUBEeAEHHON HUXKE B IPUMEpPE
uccrnenosanus 12, roe conepikaHue yKa3aHHOTO coennHeHus Gopmynsl (X)
cocrapisier 3,0 macc.% WM MEHee B epecdeTe Ha COAepIKaHne yKa3aHHOTO 2-(4-
LUKJIONpPONuiI-2-pTOpaHuInHO)-3,4-nudrop-5-[[3-pTop-2-

(MeTuicynbhaMOMIaMUHO )IUPUANH-4-1UI|MeTu |0eH3aMiaa, YKa3aHHOM COJU UITH
yKa3aHHOTO COJIbBATA.

E4: Komnosunus, conepxamas 2-(4-uquKkaonponui-2-GTopaHuingo)-3,4-
audpTop-5-[[3-dpTop-2-(MeTuncynbhaMOnIaMUHO )TUPUANH-4-11 | MeTHIT | OeH3aMU A T
ero (papmManeBTHYECKH NPUEMIIEMYIO COJIb, HJIH (papMaleBTUIECKH MPHEMIIEMbIil
COJIbBAT YKa3aHHOT'O COCUHEHUS UJIU COJIU, U OCHOBHOE COEIMHEHHE, BMECTE C
COeAMHEHUEM, ONTUCHIBAOIUMCS popMynoil (X), NpUBEAEHHON HUXKE B IPUMEpPE
uccinenoBanus 12, rae miomanb NUKa yKa3aHHOTO coenquHeHust Gopmysl (X),
KOTOpast MoJydyeHa P MPOBEIEHUH aHaJIN3a YKA3aHHON KOMIO3HUIUH C TOMOLIBIO
BBICOKO3 PP ekTuBHOM xKuakocTHON xpomarorpadun (BIXKX), cocrasnser 3,0% unu
MEeHee B IepecueTe Ha IUIOIaab MUKA YKa3aHHOTO 2 -(4-1UKIONpONUI-2-
dropanmnnHo)-3,4-nudptop-5-[[3-PTop-2-(MeTunCyNbhHaMOUTAMIHO ) TUPUAHH -4~
wi|metrni|6eH3aMuia, yKa3aHHON COJIM MJIM YKa3aHHOI'O COJbBAaTa, KOTOpas MOJydeHa
IIpU NPOBEAEHUHN YKa3aHHOrO aHanu3a ¢ nomoubo BOXKX.

ES: Komnosunus, coorBercTBytomas naparpady E3 nnn E4, rne ykazanHbim

OCHOBHBIM COCIUHCHUECM ABJIACTCA 110 MEHbII e MEpPE€ OAHO COCANHECHUC, Bbl6paHHoe
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U3 TPYIIIBI, COCTOAIIEH U3 METJIyMHHA, aprUHUHA, THCTUANHA, OKCUIA MarHus,
CUJIMKATAa KaJbLUs U cTeapaTa MarHusl.

E6: Komnosunus, coorBercTByromas jgobdomy u3 naparpados E3 - ES, roe
yKa3aHHBIM OCHOBHBIM COEJUHEHUEM SIBJISIETCS MEIJIYMUH.

E7: Komno3unusi, cooTBeTcTBYyMOIIAas Jrodomy u3 naparpados E3 - E6, rue
colleprKaHUe YKAa3aHHOIO OCHOBHOTO coequHeHus coctasiseT oT 0,2 no 40 macc.
yacTeil B mepecueTe Ha 1 Macc. 4aCTh YKa3aHHOTO 2-(4-LHUKJIONPONHII-2-
¢dropanmnnHo)-3,4-nudprop-5-[[3-PTop-2-(MeTHnCYyNBHAMOUTAMIHO ) TUPUIHH -4~
ui|MeTu |OeH3aMu, YKa3aHHOUM COJIU UJIU YKa3aHHOTO COJIbBATa.

OOBeKThI HACTOSIIETO U300PETEHHS TaAKKE BKIIOYAIOT KOMITO3HUIUH,
coorBercTByromue naparpadam Q1 - Q24, npuBEenEHHBIM HIKE, HATIPUMED:

Q1: Komno3zumnus, conepxamasi: 2-(4-uukjaonponui-2-GTopaHuinHo)-3,4-
nugrop-5-[[3-pTop-2-(MeTuncynbhamMoONITaMUHO ) TUPUANH-4-UJT |METHIT |OeH3aMHU UITU
ero papManeBTUYECKH MPUEMIIEMYIO COJIb, NI (papMaIeBTUIECKU TTPUEMIIEMBbIH
COJIbBAT YKa3aHHOT'O COCUHEHUS UJIU COJIM;, U TUCIEPrupyroiiee CpeacTso.

Q2: Kommno3unus, conep:xamiasi: HATPUEBYIO COJb 2-(4-MUKIONPOMHI-2-
dropanmnmnHo)-3,4-nudprop-5-[[3-PTop-2-(MeTuncynbhaMOUIaMIUHO ) TUPUANH -4~
ui|MeTus |6eH3aMuaa U TUCIIePTUpyIolee CpeacTBo.

Q3: Komno3unus, coorserctBytomas naparpady Q1 unu Q2, rae ykazaHHBIM
AUCIIEPTUPYIOLIUM CPEACTBOM SIBJISETCS 11O MEHbIIEH Mepe OOHO CPEeICTBO,
BbIOpaHHOE M3 TPYMIbI, COCTOSINEH U3 METHJILEJIIIONO3bI, ITIOJUBHHUIOBOIO CIUPTA U
TUAPOKCUTIPOTTHIILEIITIOJIO3 bl

Q4: Kommno3umus, COOTBETCTBYIOImAs roO0omy u3 maparpados Q1 - Q3, rae
YKa3aHHBIM JHCHEPTUPYIOIIUM CPEACTBOM SIBJISETCS METUIILIEILIIOI03a.

Q5: Kommno3unus, cOOTBETCTBYIOMmAs ro0omy u3 maparpados Q1 - Q4, raoe
coaepKaHUE YKa3aHHOro AUcCHeprupyrouiero cpeacrasa cocrasiser ot 0,1 go 20 macc.
yacTeil B mepecueTe Ha | Macc. 4aCcTh YKa3aHHOTO 2-(4-LHUKJIONPONHII-2-
dropanmnuHo)-3,4-nudprop-5-[[3-PTop-2-(MeTunCynbhaMOUTAMIHO ) TUPUAHH-4-
wi|metni|6eH3aMua, YKa3aHHON COJIM MJTH YKa3aHHOT'O COJbBATA.

Q6: Kommno3unus, cooTBeTCTBYIOMmAs Jro0omy u3 maparpados Q1 - QS, raoe
coepKaHUe YKa3aHHOrO AUcCHeprupyrouero cpeacrasa cocrasiser ot 0,2 no 10 macc.

JacTeil B mepecueTe Ha | Macc. 4aCTh YKa3aHHOTO 2-(4-LUKJIONPONUI-2-
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dropanmnmnHo)-3,4-nudprop-5-[[3-PTop-2-(MeTunCcynbhaMOUITaAMIUHO ) TUPUANH-4-
wi|merun|6eH3aMua, yKa3aHHON COJIM MJIM YKa3aHHOT'O COJbBATA.

Q7: Kommno3unus, COOTBETCTBYIOMmAs Jro0omy u3 maparpados Q1 - Q6, raoe
copepKaHUe YKa3aHHOIr'0 AUCIEPTUPYIOIIEro cpeacTsa coctasiuser ot 1 no 10 macc.
yacTel B mepecyeTe Ha 1 Macc. 4acTh YKa3aHHOTrO 2-(4-LUKIOTPONHII-2-
dropanmnnHo)-3,4-nuptop-5-[[3-PTop-2-(MeTHNCYNBDHAMOUTAMIHO ) TUPUAHH -4~
wi|metni|0eH3aMuna, yKa3aHHON COJIM UM YKA3aHHOTO COJIbBATA.

Q8: Komno3uuusi, cooTBeTcTBYOIAs Jtobomy u3 naparpados Q1 - Q7,
TOTIOJTHUTEJIBHO COAEepIKalasi OCHOBHOE COEIMHEHHE.

Q9: Komnozumnus, conepxamasi: 2-(4-uukjaonponui-2-GTopaHuiInHoO)-3,4-
nudrop-5-[[3-pTop-2-(MeTuncynbhamMoONITaMUHO ) TUPUANH-4-1JT |MeTHI |O€H3aMI UITH
ero papManeBTUYECKH MPUEMIIEMYIO COJIb, NI (papMaIleBTUYECKU TTPUEMIIEMBbIH
COJIbBAT YKa3aHHOT'O COCUHEHUS U COJIM, U OCHOBHOE COEIUHEHUE.

Q10: Kommno3zunus, cogepskamiasi: HATPUEBYIO COJb 2 -(4-IMUKJIONPONHI-2-
dropanmnmHo)-3,4-nudprop-5-[[3-PTop-2-(MeTuncynphaMOuITaMUHO ) TUPUATH-4-
ui|MeTu |6eH3aMua U OCHOBHOE COeIUHEHHE.

Q11: Kommno3unus, cooTBeTcTBYyIOIas grodomy u3 maparpados Q8 - Q10, rue
yKa3aHHBIM OCHOBHBIM COEJUHEHHUEM SIBJISIETCS 110 MEHbIIE Mepe ONHO COeAUHEHHE,
BBIOpAaHHOE U3 I'PYIIBL, COCTOSAIEH U3 MErJIyMHUHA U apTUHHUHA.

Q12: Kommno3unusi, COOTBETCTBYIOmast Jrobomy u3 naparpados Q8 - Q11, rue
yKa3aHHBIM OCHOBHBIM COEJJUHEHUEM SIBJISIETCS MEIJIyMUH.

Q13: Kommno3uuus, COOTBETCTBYIOIIAs JroOomy u3 maparpados Q8 - Q12, rue
coepkaHUe YKa3aHHOTO OCHOBHOTO coequHeHus cocrasisieT oT 0,2 no 40 macc.
yacTeil B mepecueTe Ha | Macc. 4aCTh YKa3aHHOTO 2-(4-LHUKJIOMPOMHII-2-
dropanmnmHo)-3,4-nudprop-5-[[3-PTop-2-(MeTHNCYNBHAMOUTAMIHO ) TUPUAHH -4~
wi|metni|6eH3aMuia, YKa3aHHON COJIM MJTH YKa3aHHOT'O COJbBATA.

Q14: Kommno3unus, cOOTBEeTCTBYIOIAs rodomy u3 maparpados Q8 - Q13, rue
coepKaHUE YKa3aHHOTO OCHOBHOTO coequHeHus coctasiisieT oT 0,5 no 20 macc.
yacTeil B mepecueTe Ha | Macc. 4aCTh YKa3aHHOTO 2-(4-LHUKJIONPONHII-2-
dropanmnmnHo)-3,4-nudprop-5-[[3-PTop-2-(MeTuncynbhaMOuIaMIUHO ) TUPUAHH-4-
wi|metni|O6eH3aMua, YKa3aHHON COJIM UJIM YKA3aHHOTO COJIbBATA.

Q15: Kommno3unus, cooTBeTCTBYIOIAs rodomy u3 maparpados Q8 - Q14, rue

coepKaHHUE YKAa3aHHOIO OCHOBHOI'O coequHeHus cocTasisieT oT 1 no 10 macc. yacren
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B repecyere Ha 1 Macc. 4acTh yKa3aHHOTO 2-(4-1uKIonponui-2-QToOpaHUINnHO)-3,4-
nudrop-5-[[3-pTop-2-(MeTuncynbhamMonIaMUHO ) MTUPUINH-4-1I |MeTHI|OeH3aMuaa,
yKa3aHHOW COJIM MJIM YKA3aHHOTO COJIbBATA.

Q16: Komnosumus, cooTBeTCTBYIO A Jrobomy u3 naparpagos Q1 - Q15,
JIOTOJIHUTENIBHO COAep Kallasi HHEPTHBIM HAIOJHUTEb.

Q17: Kommno3zunus, cOOTBeTCTBYIOINAs naparpady Q16, rae ykazaHHBIM
WHEPTHBIM HAIMOJHUTEJIEM SIBJISIETCSI MAHHUT.

Q18: Kommno3unus, coOOTBEeTCTBYIOINAs JroOomy u3 maparpagos Q1 - Q17,
JOTIOJTHUTEJIBHO COAEpIKalasi CMa3bIBAIOIee BEIIECTBO.

Q19: Kommnosunusi, cooTBeTcTBYIOmMAas naparpady Q18, raoe ykasaHHbIM
CMa3bIBAOIIUM BEIECTBOM SIBJISIETCS CT€APAT MArHUsl.

Q20: Kommno3unus, cooTBeTCTBYIOIAs rodomy u3 maparpados Q1 - Q19, rue
copepKaHHue YKa3aHHOro 2-(4-uukiaonponui-2-propanununo)-3,4-nudrop-5-[[3-
dTop-2-(MeTuncynphaMoOnIaMUHO ) TUPUANH-4-1I | MeTuN |OeH3aMuaa, YKa3aHHOH CONn
WM YKa3aHHOTO cojibBaTa cocrasisier 10 Macc.% uinm MeHee B mmepecyere Ha Maccy
YKa3aHHON KOMMIO3ULIUH.

Q21: Komno3unus, cooTBeTCTBYIOIAs grodomy u3 maparpados Q1 - Q20, rue
copepKaHHue yKazaHHOro 2-(4-uukiaonponui-2-gropanununo)-3,4-nudprop-5-[[3-
dTop-2-(MeTuncynpHaMoOnIaMUHO ) TUPUANH-4-1iI|MeTuN |OeH3aMua, YKa3aHHOH conu
WM YKa3aHHOI'O COJIbBaTa COCTaBisieT 7 Macc.% WU MEHee B IepecyeTe Ha Maccy
yKa3aHHON KOMITO3ULIUU.

Q22: Kommno3uuus, COOTBETCTBYIOINAs roOomy u3 maparpados Q1 - Q21, rue
comepkaHHue YKa3aHHOro 2-(4-uukiaonponui-2-gropanunuuo)-3,4-nudprop-5-[[3-
dTop-2-(MeTunCcy 1bHaMOUIAMUHO ) THPHUANH-4-11 | MeTUN |OeH3aMuaa, YKa3aHHOH CONU
WJIU YKa3aHHOT'O COJIbBATa COCTaBJIsET 5 Macc.% WM MeHee B IepecyeTe Ha Maccy
YKa3aHHOW KOMMO3ULIUH.

Q23: Kommo3unusi, COOTBETCTBYIOImAs Jr00omy u3 naparpados Q1 - Q22,
HaxOosmasicss B popMe KarcCyJibl UJIH TaOJeTKH.

Q24: Kommno3unus, COOTBETCTBYIOIAs JroOomy u3 maparpados Q1 - Q23,
KOTOpasi MpencTaBisieT codoil GpapManeBTHUSCKHUI MTpenapar.

OOBeKThI HACTOSIIEro H300PETEHHs TAK)KE BKIIOYAIOT Cy4an IPUMEHEHUsS UITH

criocoOnbl, cooTBeTcTBYIOmMUE naparpadam F1 - F6, mpuBeneHHbIM HUKE, HAIPUMEP:
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F1: IlpumeHeHHEe KOMITO3ULIUH, COOTBETCTBYIOIIEH ro0omy u3 maparpagos D1 -
D18, El1 - E7 u Q1 - Q24, nns npuroToBJeHUs JIEKAPCTBEHHOTO CPEACTBA,
NpeaHa3HaueHHOr O JAJIs JISUEHHS MalUeHTa, HY KA erocs B JICUEHUH YKAa3aHHBIM
coennHeHueM obmei Gopmyusl (1), ykazaHHBIM 2-(4-uuKI0NpONHI-2-QTOPAHUIMHO)-
3,4-nu¢rop-5-[[3-pTop-2-(MeTnicyapHaMONITaMUHO ) TUPUANH-4 -

W MeTn1]|6eH3aMIA0M, YKA3aHHON COJIBIO MUIH YKA3aHHBIM COJBBATOM.

F2: Cnocob nevyeHus mamueHTa, Hy KJAOMErocs B JEYEHUH YKa3aHHBIM
coenuHeHuem obmelt Gopmyssl (1), ykazanHbIM 2-(4-1UKIONPOTUII-2-PTOPAHUIHHO)-
3,4-nudrop-5-[[3-pTop-2-(MeTunCyabPpaMOMIaMUHO )TUPUAUH-4 -
wi|MeTni|6eH3aMUIOM, YKa3aHHOH COJIBIO MJIM YKa3aHHBIM COJIbBATOM, BKJTFOYARO ITUH
BBEJCHHE YKa3aHHOMY MAallUEHTy KOMIO3HUIUH, COOTBETCTBYIOLIEH JIFOO OMY U3
naparpagos D1 - D18, E1 - E7 u Q1 - Q24.

F3: IlpumMeHeHNEe KOMITO3ULIUH, COOTBETCTBYIOIIEH ro0omy u3 maparpagos D1 -
D18, El1 - E7 u Q1 - Q24, nns npuroToBJI€HUS JIEKAPCTBEHHOTO CPEACTBA,
NpeaHa3HauYEeHHOTO JJIS JICUCHHS FUTH MPEayIpeKIeHUs IpoandepaTuBHOTO
KJIETOUHOTO HAapyIIECHUSI.

F4: Ilpumenenne, coorBercrByroinee naparpadpy F3, rae ykazanHbim
npoaugepaTUBHBIM KJIETOYHBIM HAPYLIEHUEM SIBISETCA pakK.

F5: Cnocob nedyenust unu npeaynpexaeHus npoaudepaTuBHOro KJIETOUHOTO
HapyIlIeHUs y NALlMeHTa, KOTOPbIH BKJIIOUYAET BBEIEHNE YKAa3aHHOMY NMALMEHTY
KOMITO3HMIMHU, COOTBETCTBYIOIEeH ntobomy n3 maparpagos D1 - D18, E1 - E7 u Q1 -
Q24.

F6: Cnoco0, cooTBeTcTBytomuii naparpady F5, roe ykazanHbim
npon(epaTUBHBIM KJIETOYHBIM HAPYLIEHUEM SIBIIIETCS PakK.

OOBeKThI HACTOSIIIEr0 U300PETEHHS TAKXKE BKIIOYAIOT CIyYau MPUMEHEHUs,
coorBercTByromue naparpagam G1 - G8, npuBeneHHBIM HIKE, HATIPUMED:

G1: [IpumMeHeHUEe NUCMIEPTUPYIOIETrO CPEACTBA IS MOJYUYEHUS KOMITO3ULIHH,
coaepkallel cCoelMHeHNe, ONuchIBarmeecs obmei Gopmynoii (1), mpencraBneHHoi B
naparpage (Al), mpuBEeIEHHOM BBIIIE, UJIH €ro papMaleBTUUYECKH MPUEMIIEMYIO COJIb,
win papManeBTHYECKH MPUEMIIEMBIH COJIBBAT YKa3aHHOT'O COSUHEHUS WU COJIH.

G2: [IpuMeHeHne OCHOBHOTO CO€IMHEHHS [JIsl MOJIYyYEeHHUSI KOMITO3UIIUH,

coaepkallell cCoelMHeHNe, ONuChIBareecs obmei Gopmynoii (1), npencraBneHHoil B
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naparpage (Al), mnpuBeIEeHHOM BbILIE, HJIH €ro (apMaLeBTHUYECKH IPUEMIIEMYIO COJIb,
win papManeBTUYECKH IPUEMIIEMBbIH COJIbBAT YKa3aHHOT'O COEUHEHUS NN COJIH.

G3: I[IpumeHeHUe NUCIIEPTUPYIOIIETro CPEACTBA U OCHOBHOTO COCITMHEHUS IS
NOJIy4eHHUsI KOMITO3HMIIUH, COAepIKalleil CoeAuHEeHNe, ONuChIBaromeecs oome
dopmynoii (1), npencraBnenHoi B naparpade (Al), npuBeaeHHOM BBILIE, U €T0
bapMaLeBTHYECKN IPUEMIIEMYIO COJIb, HUIH (papMaLeBTUYECKH IPUEMIIEMbIH COJIbBAT
YKa3aHHOT'O COCIMHEHHUS UJIU COJIH.

G4: IIpumenenue, coorBercTByouee naparpady G1 unu G3, rae ykazaHHbIM
AUCTIEPTHPYIOIUM CPEACTBOM SBJSETCSA IO MEHbIIEH Mepe OOHO CPEICTBO,
BBIOpAHHOE U3 TPYIIIBL, COCTOSIEH U3 METHUJILEJIIONIO03b], TOJHBUHUIOBOTO CIHPTA,
TUAPOKCHITPOTHIILEIIITIOIO3bl, KOMOJIUBUAOHA, THAPOKCUTIPOITHUIMETIIILEIITIOIO3 b,
COMOJIMMEepa METAKPHUIJIOBOHN KHCIOTHI, MOJUBUHIJIMHPPOIHIOHA H ALl€TaT-CYKLIUHAT
TUIPOMEIIIO3BL.

GS: I[Ipumenenue, coorBercTByoee nmaparpady G4, rae ykazaHHbIM
OUCTIEPTHPYIOIUM CPEACTBOM SIBJISIETCS METUIILEIUIIOI03a.

G6: I[Ipumenenue, coorBercTByouee naparpadpy G2 unu G3, rae ykazaHHbIM
OCHOBHBIM COEMHEHUEM SIBJISIETCS 110 MEHbIEeH Mepe OHO COeANHEHHNE, BBIOpaHHOE
U3 TPYIIIBI, COCTOAIIEH U3 METrJyMHHA, aprUHUHA, THCTUANHA, OKCUIA MarHus,
CUJIMKATa KaJbLUs U cTeapaTa MarHus.

G7: Ilpumenenue, cooTBeTcTBytomee naparpadgy G6, rae yka3aHHbIM OCHOBHBIM
COEMHEHUEM SIBJISIETCS] METJIYMUH.

G8: [IpumeneHnue, cooTBeTCTBYOLIEE Jt0 OoMy u3 maparpados G1 - G7, rae
yKa3aHHBIM coeuHeHueM odmei ¢popmyasl (1) apusercs 2-(4-mukiIonponui-2-
dropanmnmHo)-3,4-nudprop-5-[[3-PTop-2-(MeTHNCYNBDHAMOUTAMIHO ) TUPUAHH -4~
W |MeTu |OeH3aMu.

OOBeKTHl HACTOSAIIETO U300PETEHHS TAKKE BKJIIOYAIOT CIIOCOOBI,
coorBercTByromue naparpadam K1 - K10, npuBeneHHbIM HIKE, HATIPUMED:

K1: Cnocob ynyumieHus: pacTBOPEHHsS] COeIMHEHMS, ONMIChIBAIOIErocs o0mei
dopmynoii (1), npencranenHol B naparpade (Al), npuBeAEHHOM BBILIE, HIIH €r0
(dapmaneBTHUECKH TPUEMIIEMON COJU, HIIH (PapMaLleBTHYECKH TPUEMIEMOr0 COJIbBAaTa
YKa3aHHOT'O COCIMHEHHUS UJIU COJIH, COAEPIKAIEHCs B KOMITO3ULIUH, KOTOPBIH
BKJIIOUaeT obecrnedeHrne BO3MOXKHOCTH OJTHOBPEMEHHOT O NMPHUCYTCTBUS B YKa3aHHOU

KOMITO3ULIMU AUCIIEPTUPYIOIIErO CPEACTBA.
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K2: Cnoco0, coorBeTcTByromuii naparpadgy K1, rae ykazaHHBIM pacTBOpEHUEM
SIBJISIETCS] pACTBOPEHUE YKAa3aHHOTO coeauHeHus oodmei popmynsl (1), ykazaHHOH
conu unu ykazanHoro conpBata B FaSSIF nocne o6paboTku yka3aHHONH KOMITO3UIIUU
MepBOM Cpeoi IJIsl UCCIEJOBAHUS PACTBOPEHUS B COOTBETCTBUU ¢ Papmakoneei
Snonun B Teuenue 60 MUH.

K3: Cnoco0, coorBercTBytomuii naparpadgy K1 wian K2, roe ykazaHHbIM
AUCTIEPTHPYIOLIUM CPEACTBOM SIBJISIETCS IO MEHbIIEH Mepe OTHO CPEICTBO,
BBIOpAHHOE U3 TPYIIBI, COCTOSIEH U3 METHIILEIIIONO3 b, TOJUBUHUIOBOTO CIIHPTA,
TUAPOKCHITPOTHIILEIITIOIO3bl, KOMOJIUBUAOHA, THAPOKCUTIPOITUIMETHIILEIIITIOIO3 b,
COMOJIMMEepa METAKPHIJIOBOHN KHCIOTBI, MOJUBUHIJIMHPPOIHUIOHA H All€TaT-CYKIIUHAT
THIPOMEIIIO3BL.

K4: Cnoco0, coorBercTByromuii srodomy u3 maparpados K1 - K3, raoe
yKa3aHHBIM JHCIEPTUPYIOIHUM CPEICTBOM SIBJISIETCS METHIILEIITIOI032.

K5: Cnocob, coorBercTByromuii srodomy u3 maparpados K1 - K4, raoe
yKa3aHHAasi KOMITO3ULIUS JOTOJHUTENBHO COEPIKUT OCHOBHOE COCIMHEHHE.

K6: Cnoco0, coorBeTcTByromuii naparpadgy K5, rae ykazaHHBIM OCHOBHBIM
COEMHEHUEM SIBJISIETCS [0 MEHbINEH Mepe OHO COeNMHEHNe, BBIOpAaHHOE U3 TPYIIIIHI,
COCTOsIIIeH U3 MErIyMHHA, apTUHUHA, THCTUNHA, OKCUJa MATHHS, CUJIUKATA KaJIbLIHsI
U cTeapaTa MarHusl.

K7: Cnocob, coorBercTByromuii naparpady KS nnn K6, rae ykasaHHbIM
OCHOBHBIM COEAMHEHUEM SIBJISIETCS METJIyMUH.

K8: Cnioco0, coorBercTByromuii rodomy u3 naparpados K1 - K7, raoe
yKa3aHHAasi KOMITO3ULIUSI JOTIOJHUTEIbHO CONEPIKUT UHEPTHBIH HATIOJTHUTEb.

K9: Cnocob, coorBeTcTByromuii naparpadgy K8, rae ykazaHHbIM HHEPTHBIM
HATMOJIHUTEJIEM SIBJISIETCSI MAHHHT.

K10: Cnioco6, cooTBercTByrOmMuii srodomy u3 maparpados K1 - K9, rue
yKa3aHHBIM coefuHeHueM odmei ¢popmysl (1) sapusercs 2-(4-mukinonponui-2-
dropanmnmHo)-3,4-nuptop-5-[[3-PTop-2-(MeTunCynbhaMOUTAMIHO ) TUPUAHH-4-

W |MeTu |OeH3aMu .

OOBeKTHI HACTOSIIETO U300PETEHHS TaAKKE BKJIIOUYAIOT CIIOCOOBI,
coorBercTByromue naparpadam L1 - L10, npuBeaeHHBIM HUKE, HAPUMEP:

L1: Cnoco0 yny4dieHust CTabMIBbHOCTH COEJUHEHHUS, ONMHICHIBAIOIIErocs o0mei

dopmynoii (1), npencraBnenHoi B maparpade (Al), npuBeaeHHOM BBILIE, HIIH €r0
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(dapMaLeBTHYECKHU TPUEMIIEMON COJIH, WU (apMaleBTUYECKH IPHEMIEMOT0 COJbBAaTa
YKa3aHHOTO COEAUHEHHUsI WJIH COJIH, COAepPIKaIEelcsi B KOMIO3ULIMHU, KOTOPBIN
BKJIFOUaeT obecrneyeHne BO3MOKHOCTH OJJHOBPEMEHHOIO MPHUCYTCTBUS B YKa3aHHOM
KOMITO3UI[UU OCHOBHOT'O COEUHEHHS.

L2: Cnoco0, coorBercTBytomuii naparpady L1, roe ykazanHoi cTabUIbHOCTBIO
SABJISIETCSl CTAOUIBHOCTD YKA3aHHOTO coenuHenue obuien popmynsl (1),yka3aHHOM
COJIM MJIM YKA3aHHOTO COJIbBAaTa MPU XPAHEHHH YKA3aHHOW KOMITO3UI[MHU B TJIOTHO
3akpbiToM cocyne npu 80°C B TeueHue 2 Helelb.

L3: Cnoco0, coorBercTByromuii maparpagy L1 wim L2, rae ykazaHHbIM
OCHOBHBIM COEIMHEHUEM SIBJIIETCS 1O MEHbIIEH Mepe OOHO COeIUHEeHHUE, BRIOpaHHOE
U3 TPYIIbI, COCTOSIIEH U3 MErIyMHHa, aApTHHUHA, TUCTUIMHA, OKCUa MAarHus,
CUJIMKATa KaJbIUs U cTeapaTa MarHus.

L4: Cnoco0, cooTBeTcTByrOmuil mooomy u3 naparpados L1 - L3, raoe
yKa3aHHBIM OCHOBHBIM COEAMHEHUEM SIBJISETCS METJyMUH.

LS5: Cnoco0, coorBercTByromuii modomy u3 naparpados L1 - L4, roe ykaszanHas
KOMITO3ULUsI TOMOJHUTEIbHO COAEPIKUT AUCMIEPTHPYIOIee CPeACTBO.

L6: Cnoco0, coorBercTByromuii naparpady LS, roe ykazanHbIM
AUCHEPTUPYIOIIUM CPEACTBOM SIBJISIETCS [0 MEHbIIEH Mepe OAHO CPEaCTBO,
BbIOpPAaHHOE M3 TPYIIbI, COCTOSINEH U3 METUJILEITIOI03bl, TOJUBHHUIOBOIO CIUPTA,
THJIPOKCHIIPOTHIILIEJITIONO3bI, KOMOJIMBUIOHA, THAPOKCHIIPONHIMETUIILEJUII0IO3BI,
COTOJINMEPA METAKPHIIOBOH KHUCIOTHI, TOJUBUHHUINIUPPOJIUAOHA U alleTaT-CyKIMHAT
THITPOMEJIIIO3bI.

L7: Cnoco0, coorBercTBytomuii maparpady LS wnu L6, roe ykazaHHBIM
OUCTIEPTUPYIOIIUM CPEACTBOM SIBJISIETCS] METHUJILEJITI0JI03a.

L8: Cnocol, coorBercTByromuii modomy u3 naparpados L1 - L7, roe ykazaHHas
KOMITO3HLUsI TOMOJHUTEIBbHO COAEPKUT HHEPTHBIN HAMOJHUTEb.

L9: Cnocol, coorBercTByromunii naparpady L8, roe ykasaHHbBIM HHEPTHBIM
HAMOJIHUTEJIEM SIBJISIETCSI MAHHHT.

L10: Cnocol, coorBercTByromuii nrobomy u3 naparpados L1 - L9, raoe
yKa3aHHBIM coefuHeHueM odmei ¢popmynsl (1) spusercs 2-(4-mukinonponui-2-
dropanmnmHo)-3,4-nudprop-5-[[3-PTop-2-(MeTHnCyNBhHaMOUTAMIHO ) TUPUAHH -4~
Wi |MeTu |OeH3aMu.

[IpeumymecTBa HACTOSAIETO U300PETEHUS
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B cooTBeTCTBUU ¢ HACTOSLMIUM H300pETEHUEM MOJyYeHa KOMITO3UIIHSA,
coaepkalias KOHKPETHOE MPOU3BOJHOE aprilaMHuia, KOTOpoe o0anaer
CTaOMIM3UPYIOLIEeH aKTHBHOCTBIO MO OTHOIIEHHIO K KoMmiuiekcy RAF/MEK u/unu
UHTUOMPYIOIeH aKTHBHOCTBIO 0 oTHomeHno kK MEK, u npuMeHuMo aist nedeHus
WIH TIPEeAYNpeXAeHUs NPoIu(epaTHBHOrO KJIETOYHOI'O HAPYLIEHHUS], B YaCTHOCTH,
paka, KOMIo3uIus 00JagaeT XOPOUIMMHU XapaKTEePUCTUKAMU B OTHOIIEHUH
pacTBOpeHUs U/WIH CTaOMIBHOCTH MPOU3BOJHOTO apUIaMHUIA, CONEPIKAIIEroCs B
KOMITO3UIIUH.

Kparkoe onucanue ueprexen

Ha ¢wur. 1 npencraBneHna mopomkoBas peHTreHorpamma obpasua A-la (dpopma I).

Ha ¢ur. 2 npeacraBieHa nopomkoBasi peHTreHorpamma obpasna A-1b.

Ha ¢ur. 3 npeacraBieHa nopomkoBasi peHTTeHorpaMmma obpasna A-1c.

Ha ¢ur. 4 npeacraBieHbl CEHCOrPaMMBI, HJLTIOCTPHPYIOIINE H3MEHECHHE
konudecTsBa cBa3aHHOW MEK 1, HaHeCeHHON HAa NOBEPXHOCTb CEHCOPHOIO YMIa, Ha
kotopoii ummobunuzoBaHa RAF1, Bmecte ¢ uccnenyemoim coennnennem (ref-2, ref-3,
ref-4, A-1, ref-1, ref-5 unu B-1), ¢ Teyennem BpemMeHu.

Ha ¢ur. 5 npeacraBiaeHsl C€HCOrpaMMBbl, HILTIOCTPUPYIOIINE U3MEHECHHE
konuuecTBa cBa3aHHOM MEK 1, HaHeCeHHON Ha MOBEPXHOCTb CEHCOPHOIO YMIIa, Ha
kotopoit ummoOminuzoBana RAF1, Bmecte ¢ uccienyemoiM coequHenuem (A-2, A-25,
J-1, E-1, M-1, N-1 unu H-3), ¢ TeueHuem BpeMeHH.

Ha ¢ur. 6 npencraBieHbl CEHCOrpaMMbI, WUTIOCTPUPYIOIINE H3MEHEHHE
konuyecTBa cBa3aHHOW MEK 1, HaHeCeHHO! Ha MOBEPXHOCTb CEHCOPHOIO UMIIa, HA
kotopoii mmmobunuzoBaHa RAF1, Bmecte ¢ uccnenyemoim coenunenuem (I-1, H-4, L-
1, P-1, E-7 unu A-27), ¢ TedeHUEM BPEMEHHU.

Ha ¢ur. 7 npeacraBiaeHbl CEHCOrPaMMBbI, HJLIIOCTPHPYIOIINE H3MEHEHIE
konuuecTBa cBa3aHHOM MEK 1, HaHeCeHHO! HAa NOBEPXHOCTh CEHCOPHOIO YuIla, Ha
kotopoii ummobunuzoBaHa RAF1, Bmecte ¢ uccnenyembim coennHennemM (A-33, A-18,
N-2, A-20, A-8, E-13 unu H-1), ¢ TeueHuem BpeMeHH.

Ha ¢ur. 8 npencraBieHsl CEHCOrpaMMBbl, HILTIOCTPUPYIOIINE H3MEHECHHE
konuuecTsBa cBa3aHHOM MEK 1, HaHeCeHHOU Ha MOBEPXHOCTb CEHCOPHOIO YMIa, HA
kotopoii ummobunuzoBaHa RAF1, Bmecte ¢ uccnenyemoim coenunennem (P-2, A-41,

E-9, A-6,J-14, A-31 unu A-34), c TeUeHUEM BPEMEHH.
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Ha ¢ur. 9 npeacraBiaeHbl CEHCOrpaMMBbl, HILTIOCTPUPYIOIINE U3MEHECHHE
konuuecTBa cBa3aHHOU MEK 1, HaHeCeHHON HAa MOBEPXHOCTb CEHCOPHOIO YMIIa, HA
kotopoit ummobunuzoBaHa RAF1, Bmecte ¢ uccnenyemoim coennnennem (A-35, A-30,
D-4, A-15,J-8, J-5 unu A-4), ¢ Te4eHNEeM BpPEMEHHU.

Ha ¢ur. 10 npencrasiaeHbl CEHCOrPaMMBbI, HIUTFOCTPUPYIOIINE U3MEHEHHE
konuuecTBa cBsa3aHHOW MEK 1, HaHeCeHHO! Ha MOBEPXHOCTh CEHCOPHOIO YMIIA, HA
kotopoii mmmobunuzoBaHa RAF1, Bmecte ¢ uccnenyembim coennnennem (A-13, E-23
wiu J-10), ¢ TeueHueM BpEeMeHHU.

Ha ¢ur. 11 npencraBieHbl CEHCOTPaMMBbl, HILUTFOCTPUPYIOIIHE U3MEHEHUE
konuuecTBa cBazaHHOW MEK1, HaHeCeHHO! HAa NOBEPXHOCTh CEHCOPHOIO YMUIa, Ha
kotopoii mmmobunuzoBaHa RAF1, BmecTte ¢ uccinenyembim coennHennem (ref-4, A-1,
P-2 nnn A-6), c TeueHHEM BpEMEHHU.

Ha ¢ur. 12 npencraBieHbl MOJy4YeHHBIE C TOMOLIBIO 3JEKTpodopesa
N300pakeHUs, WIUTFOCTPUPYIOIINE PE3YIbTAThI, MOJYYEHHbIE TyTEM aHAJIN3a C
noMoIb0 BecTepH-OnorTrHra, 1 6enkos (p-MEK, MEK, p-ERK u ERK),
SKCTParupoBaHHBIX U3 kJIeTOK AS549, BrIpallleHHbIX B IPUCYTCTBUHU UCCIEAYEMOTO
coenunenus (ref-5 unu coegunenus A-1).

Ha ¢ur. 13 npencrasieHa 3aBUCUMOCTD, HJLTIOCTPUPYIOLIAs U3MEHEHHE 00beMa
onyxonu (cpeanee 3Hauenne + CO (cTaHmapTHOE OTKJIOHEHHE)) C TEUEHUEM BPEMEHH
y FOJIBIX MBIIIEH, KOTOPBIM MOJKOKHO TPAHCIJIAHTUPOBAJIM KJIETKU paka JIETKUX
yeynoBeka Calu-6.

Ha ¢ur. 14 npencrapieHa 3aBUCUMOCTb, HWITIOCTPUPYIOLIAs U3MEHEHUE
koHIeHTpanuu (cpenHee 3Hauenue £ CO) coenunenus: A-1 ¢ TeueHUEM BPEMEHHU B
pacTBoOpe, MOJYYEHHOM IpU 00paboTKe KOMIO3ULUH, COAEPKALIEH HATPUEBYIO COJb
coenuHeHust A-1 (obpaszen 1, 2, 3, 4 unu 5), nepBoil cpenoi IJist UCCIeTOBaAHUS
pacTBOpeHus B cooTBeTcTBUH ¢ @apmakoneeit AnoHuu; u nocie no0aBIeHUs K Hel
FaSSIF u nocnenyromuero nepemMeinBaHus.

Ha ¢wur. 15 npencraBieHa 3aBUCHMOCTD, HJITIOCTPUPYIOIIAs] U3MEHEHHE
KoHIeHTpanuu (cpenHee 3Hauenue + CO) coennnenust A-1 ¢ TedueHHEM BPEeMEHH B
pacTBope, MOJYYEHHOM IpU 00paboTKe KOMIO3ULUH, COAEpKALIEH HATPUEBYIO COJIb
coenuneHuss A-1 (obpaszen 6, 7, 8 unu 9), nepBoit cpenoi I UCCIEeNOBAHUS
pactBOpeHus B cooTBeTcTBUH ¢ Papmakoneeit Anonnu; u mocue nodaBieHUs K Hel

FaSSIF u nocnenymoliiero nepeMeIinBaHusl.
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Ha ¢wur. 16 npencraBieHa 3aBUCHMOCTD, HJITIOCTPUPYIOIIAS] U3MEHEHHE
koHIeHTpanuu (cpennee 3nauenue + CO) coennHeHust A-1 ¢ TedueHUEM BPEMEHH B
pacTBope, MOJYy4E€HHOM IpU 00paboTKe KOMIO3UIIUH, COAEpKALel HATPUEBYIO COJb
coenunenust A-1 (obpasen 10 unu 11), mepBoii cpenoit A UCCae0BaHUS
pacTBOpeHuUsi B cooTBeTcTBHU ¢ Papmakoneeit Anonuu; u nocine nobOaBIeHus K HEH
FaSSIF u nocnenymouiero nepemMeIinBaHusl.

Ha ¢ur. 17 npencraBieHa 3aBUCUMOCTD, HJITIOCTPUPYIOIAS] U3MEHEHHUE
KoHIeHTpanuu (cpennee 3Hauenue £ CO) coenuHenust A-1 ¢ TedueHUEM BPEMEHHU B
pacTBope, MOJYYEHHOM IpU 00paboTKe KOMIO3UIIUH, COAEPKAIIeH HATPUEBYIO COJIb
coenuHenus A-1 (obpasen 12 unu 13), mepBoit cpenoit ast UCCie0OBaHUS
pactBOpeHus B cooTBeTcTBUH ¢ @apmakoneeit Anonuu; u mocie nodaBieHus K Hel
FaSSIF u nocnenyrouero nepemMeinBaHus.

Ha ¢ur. 18 npencrapieHa 3aBUCHMOCTD, HJITIOCTPUPYIO A U3MEHEHUE
koHIeHTpanuu (cpennee 3Hauenue + CO) coenuHenust A-1 ¢ TedueHHEM BPEeMEHHU B
pacTBope, MOJYYEHHOM IpU 00paboTKe KOMIO3UIUH, COAEpKALIEH HATPUEBYIO COJb
coenuHenus A-1 (obpasen 14 unu 15), mepBoii cpenoit A uccie0BaHUS
pactBOpeHus B cooTBeTcTBUH ¢ @apmakoneel Anonun;, u nmocie noOaBIeHUs K HEH
FaSSIF u nocnenyroiiero nepemMeniuBaHusl.

Ha ¢ur. 19 npencraBieHna 3aBUCUMOCTD, HIITIOCTPUPYIOLIAS] U3MEHEHHE
KoHUeHTpauuu (cpenHee sHaueHue + CO) coennnenus A-1 ¢ TeueHHEM BpEMEHH B
pacTBOpe, MOJY4YEeHHOM IpH 00paboTKe KOMIIO3UIMHU, COAEePKaIed HATPUEBYIO COJb
coenuHenus A-1 (obpasen 16 unu 17), nepBOi cpemoi A UCCIeqOBaHUS
pacTBOpeHus B cooTBeTcTBUM ¢ @apmakoneeit AnoHuu; u mocje nodaBieHus K Hell
FaSSIF u nocnenyromero nepemMennBaHus.

Ha ¢ur. 20 npencraBieHa 3aBUCHMOCTD, HJITIOCTPUPYIOIIAS] U3MEHEHUE
kKoHIeHTpanuu (cpenHee 3Hauenue £ CO) coennHenust A-1 ¢ TeueHHueM BPEeMEHHU B
pacTBope, MOJYYEHHOM IIpU 00paboTKe KOMIIO3ULIUH, COAEPKALIEH HATPUEBYIO COJb
coenuHenus A-1 (obpasen 18 unu 19), mepBoit cpenoit Ay ucCieIOBaHUS
pacTBOpeHusi B cooTBeTcTBUH ¢ Papmakoneel AnoHun, u mocie noOaBIeHUs K HEH
FaSSIF u nocnenyrouiero nepemMenBaHus.

Ha ¢wur. 21 npencraBieHa 3aBUCHMOCTD, HJITIOCTPUPYIOIAS] U3MEHEHHE
koHIeHTpanuu (cpennee 3nauenue + CO) coennHeHust A-1 ¢ TeueHUEeM BPEMEHH B

pacTBOpe, MOJY4YeHHOM IpH 00paboTKe KOMIIO3UIMHU, COAEPIKALIeH HATPUEBYIO COJIb
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coenuHenus A-1 (obpasen 20 unu 21), mepBOil cpenoit A UCCIeOBaHUS
pactBOpeHus B cooTBeTcTBuH ¢ Papmakoneeit Anonunu; u mocue nodaBieHUs K Hel
FaSSIF u nocnenymouiero nepeMeInBaHusl.

Ha ¢ur. 22 npencrapieHa 3aBUCUMOCTb, UIITIOCTPUPYIOLIAS U3MEHEHHE
KoHUeHTpauuu (cpenHee sHaueHue + CO) coennnenus A-1 ¢ TeueHHEM BpEMEHH B
pacTBOpe, MOJYYEHHOM IpU 00paboTKe KOMIO3ULUH, COAEPKALIEH HATPUEBYIO COJIb
coenuHenus A-1 (obpasen 22 unu 23), mepBOU Cpenou At UCCIETOBaAHUS
pacTBOpeHus B cooTBeTcTBUM ¢ Papmakoneeii SAnoHun; u nmocyie noOaBIeHUs K HEH
FaSSIF u nocnenymouiero nepemMeIinBaHusl.

Onucanue BapMaHTOB OCYLIECTBJIEHUS

Tunuuable BApUAHTHI OCYIIECTBIEHHS HACTOSAIIETrO N300PETEHUS OMMMCAHBI HUXKE.

IIpu UCTIONB30BAHUHU B HACTOSIEM M300pETEHHHN TEPMHH "aTOM rajoreHa"
O3HaudaeT aToM (TOpa, aTOM XJIOpa, aTOM OpOMa HJIM aToM Hoxa.

ITpu ucnonb3oBannu B HacTosimeM n3odperennu tepmuH "C-Ce-ankunpHas
rpynmna" o3HavyaeT o0JIAaroIyI0 JIHHEHHON UM Pa3BETBICHHON LENbI0 AJIKUIBHYIO
rpynmny, coaepskamyr ot 1 1o 6 atomoB yriueposaa. Ilpumeps! BKIHOYAOT METUIIb HYIO,
STUJIBHYIO, H-TIPOIMHUIIBHYIO, H3OMPONIIbHYIO, H-OYTHIIBHYIO, BTOP-OYTHIBHYIO, TPET-
OyTHJIBHYIO, |-METHINPONUIBHYIO, H-IEHTUJIbHYIO, |-MeTUIOyTUIbHYIO, 2-
METUJNOYTHIIBHYIO, 3-MeTHIOYyTHIBHYIO, 1,]-auMeTunnponunbuyo, 2,2-
AUMETUINPONUIbHYIO, 1,2-AUMETUINPONUIbHYIO, 1-3TUINPONUIBHYIO, H-
FeKCUJIbHYIO, |-METUINEHTUNIBHYIO, 2-METUINEHTUIBHYIO, 3-MEeTUINEHTUIbHYIO, 4-
METHJNEHTHIbHYIO, 1,1-muMeTunOyTunpuyto, 1,2-numeTunoytunpbayto, 1,3-
OUMETHJIOYTUIBHYIO, 2,2-TUMETUIOYTUIIBHYIO, 2,3 -TUMeTHIOY THIBHYIO, 3,3 -
AUMETHUIOYTUIBHYIO, 1-3THIOYTHIBHYIO U 2-3TUAOYTUIBHYIO TPYIIIIbL.

ITpu ucnonb3oBaHWU B HacTOsEM n3o0petennu tepmut "C,-Cr-ankeHUIbHAS
rpynmna" o3HadaeT aJKeHUJIbHYIO FPYNIy C JIMHEHHONW MM pa3BETBJIEHHON LIENbIO,
coaepiKamyr ot 2 A0 7 aToMOB yriuepoaa. [IpuMepsl BKJIOYAIOT BUHUJIBHYIO,
AJTMIIBHYIO, 1-0yTeHMIBbHYIO, 2-0yTeHUIBHYIO, 3-OyTEHUIbHYIO, TIEHTEHUIIBHYIO,
NEeHTaJUEHUIbHYIO, T€KCEeHUJIbHYI0, FeKCaAUeHUIbHYIO, FeNITEeHUIbHYIO,
renTagueHUNIbHYIO U TeNTaTPUEHUIbHYIO IPYIIIHL.

ITpu ucnonb3oBaHuU B HacTosimeM n3o0perennu tepmuH "C,-Cr-anKUHUIbHAS
rpynmna" o3HadaeT aJKMHUJIBbHYIO FPYINNY C JUHEHHON WU Pa3BETBIECHHOHN LIEMNbIO,

coaep:kamyr oT 2 A0 7 atoMoB yriuepoaa. IIpuMepsl BKIOYAOT 3TUHUIIBHYIO, 1 -
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NPONMUHWIBHYIO, 2-IPONUHIIIBHYIO, | -OyTHHUIBHYIO, 2-0YTHHUIIBHYIO, 3-
OYTHHUIbHYIO, TEHTHHUIIBHYIO, IEHTAIUUHUIIBHYIO, T€KCHHUIBHYIO,
reKCaJUNHUIBbHYIO, TeNTHHUIBHYIO, TeNTAAUUHUIBbHYIO U FeNTaTPUUHUIBHYIO
IPYIIbL.

ITpu ucnonb3oBaHuu B HacTosimeM uzodperennu TepmuH "Ci-Ce-
aNKOKCUrpymnmna" o3HadaeT ajJKUJIOKCUTPYIIY, COAEPIKAINYI0 alKUIbHYIO TPYIIy C
JUHEHHOW WJIM Pa3BETBJIEHHON LENbIO, CONepKamyto oT 1 70 6 aTOMOB yriepoja.
IIpuMeps! BKIOYAIOT METOKCUTPYIINY, 3TOKCUTPYIINY, H-IPOMOKCUTPYIIY,
U30MPONOKCUTPYIINY, H-OYTOKCUTPYIITY, BTOP-OYTOKCUTPYIITY, TPET-OyTOKCUTPYITY,
H-TIEHTOKCUTPYIIY U H-F€KCOKCUTPYIITY.

ITpu ucnonb3oBaHuu B HacTosieM n3obperenuu tepmut "C-Cs-
aNKUATHOTpyNNa" o3Ha4daeT aJIKMJITHOTPYIINY, COAEPKALIYI0 aJKUIbHYIO TPYNIY C
JUHEHHOW WM Pa3BETBJIEHHON LENbIO, COAEPKAIYI0 OT 1 A0 6 aTOMOB yriepoaa.
IIpuMeps! BKIOYAIOT METUITHOTPYIINY, STUATUOTPYNNY, H-IPONUITHOTPYIITY,
U3O0MPONMIITHOTPYINY, H-OYyTHATHOTPY Iy, BTOP-OYTHATHOTPYIITY, TPET-
OyTHATHOTrPYNNY, H-NEHTHJITHOTPYIINY U H-T€KCUITHOTPYIIY.

ITpu ucnonb3oBaHuu B HacTosieM n3ooperennu tepmuH "Cs-Ce-
LUKJIOAJKUJIbHAS Tpynna" 03Ha4yaeT HUKJIMYECKYIO AJIKUJIbHYIO TPYINY, CONEPKALIYIO
oT 3 10 6 aTOMOB, 00pPa3yIINUX KOJBIO. DTa IPYNIa MOXKET ABIATHCS
MOHOLMKJINYECKOH MIN OUIUKINYECKOH, OHAKO, €CJIM HEe YKa3aHO UHOE, OHA
SABJAETCSI MOHOLMKJINYECKON. [IpMeprl MOHOLUKINYECKUX TPy BKJIKOYAOT
LUKJIOMPONUIBHYIO, HHKJIOOYTUIBHYIO, HHUKJIOMEHTUIBHYIO U LUKJIOTEKCUIbHYIO
rpynmel. [IpuMepsl OMIUKIHYECKUX IPyNN BKJIOYAOT Ounukio[1.1.1]nenTaHuibHy0
u Ounukyo[2.1.1]reKCuIpHY rpyMIIbL.

ITpu ucnonb3oBaHUU B HacTOsEM n3o0perenuu tepmuH "Cs3-Ce-
reTepouukiaoankunbHas rpynna" o3Hadaer C3-Ce-LIUKI0ANKUIbHYIO IPYIIY, B
KOTOPOH IO MeHbIIel Mepe OJMH U3 aTOMOB yrjeponaa, o0pa3yruIux KOJiblO, 3aMEHEH
Ha aTOM a30Ta, aTOM KHUCJIOpOJa WU aTOM Cepbl. DTa IPyIIa MOXET SBISTHCS
MOHOIIUKJINYECKON MIITM OMLMKINYECKOH, OTHAKO, €CJIM HE YKa3aHO UHOE, OHa
SIBJIIETCS] MOHOLIMKJINYECKOH. [IprMepbl MOHOLIMKINYECKUX TPYIN BKJIKOUYAIOT
TeTparuapoPpypaHUIbHYIO, TETPArUAPONUPAHUIBHYIO, MTHPPOIUIUHUIBHYIO,

NUMEPUANHUIBHYIO, TUMEPA3UHUIBHYIO U MOP(OIUHUIBHYIO Tpymmbl. [IpumMepst
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OMLMKJIMYECKUX TPYII BKIOYAOT okcabuunkio[3.1.0]rekcan-6-unbHyo u
azabunukio[2.1.1]rekcaHuIbHYIO TPYIIIbL.

IIpu uCroNb30BaHUU B HACTOSLEM M300pETEHUHN TEPMHUH "HEHACHIIEHHOE 5-
YJIEHHOE TeTePOLUKINYECKOe KOIbIO" 03HAUaeT HEHACHIIEHHOE S-4JIeHHOE KOJbIIO,
cozeprkaliee o MeHbIIeH Mepe OIUH reTepoaToM, BHIOPaHHBIN U3 aTOMOB a30Ta,
kuciopona u cepel. [Ipumeps! BkIoUaT QpypaH, THOGEH, MTUPPOJ, UMHIA30I U
THA30J1.

B koHTEeKkcTe HacTOsIero n3o0pereHus papManeBTUUECKH TPUEMIIEMbIE COJTU
BKJIFOYAIOT: COJIH, MOJYYEHHbIE U3 HEOPTaHMYECKUX KUCJIOT, TAKHE KaK
THAPOXJIOPUIBI, TUAPOOPOMUABI, TUAPOHOAUALI, cyabdaTsl U GpochaTel, cyabPpoHATH,
TaKHue KaK METaHCYJIb(OHATHI, O€H30JICYIb(HOHATHI U TOJNYOJICYIb()OHATHI,
KapOOKCHJIaThI, TaKNE Kak (POPMHATHI, alleTAThl, OKCAJAThI, MajieaTsl, pyMaparsl,
LUTPATHI, MAJaThl, CYKLIMHATHI, MAJOHATHI, FTIOKOHATHI, MaHIeNaThl, O€H30aTHI,
camuuMiIaThl, GTOpaneTarsl, TPUPTOPALETATHI, TAPTPATHI, MIPOMHUOHATHI U TIyTaPaTHI;
COJIM IIEJIOYHBIX METAJJIOB, TAKHE KaK COJIU JINTHUS, COJIM HATPHS, COJIU KaJHs, COJIU
1[e3Usl ¥ COJU PyOUIUsI, CONU IIETOYHO3EMebHBIX METAJIJIOB, TAKHE KaK COJIM MarHUs
U COJIM KaJbIUsS; U COJIM AMMOHHS, TaKHe KaK COJIM aMMOHUS, COJIM aJIKHJIAMMOHUS,
COJIM AUAJIKUIIAMMOHUS, COJM TPUAIKUIAMMOHHUS U COJIU TeTpaalkuiaMmMoHus. M3 ux
YUCJIA MPEANOUYTUTENbHBIMU SIBJIAIOTCS COJIU LIEJNIOYHBIX METAJIOB, TAKUE KaK COJIU
JUTHUSI, COJIU HATPUsI, COJIM KaJius, COJIM L[e€3Us U CONu pyOounus, u 6onee
NPEeANOYTUTENbHBIMHU SIBJISIIOTCS COJIM HATPUS U COJIU KaJIUs.

B koHTekcTe HacToOsImero n3o0peTeHus TepMuH "GpapMaleBTHUECKH
IpUEeMJIEMbIil CONbBAT" O3HAYAET COJbBAT, 0OPa30BAHHBIN, HAIPUMED, C BOJOH,
CIIUPTOM (HANmpUMep, METAHOJIOM, 3TAHOJOM, |-TTPONAHOJIOM HJIH 2-TIPONAHOJIOM),
alleTOHOM, AUMETUI(HOPMAMUIOM K AuMeTuiaaneraMuioM. ColbBaTOM MOXKET
SBJISITHCS COJIBBAT, OOPA30BAHHBIN C OJJHUM PACTBOPUTENIEM, UK UM MOJKET SIBJISITbCS
COJIbBAT, OOpPa30BaHHBIN C HECKOJBKIUMU pacTBopuTensamu. [Ipumepamu
NPEANOYTUTENBHBIX COJIBBATOB SIBJISIFOTCS THPATHI.

ITepBbIM 00BEKTOM HACTOSIIETO H300PETEHUS SIBJISIETCS] KOMIIO3U LU,
cozmepkalias CoefMHEeHUe, OMuchIBaromeecs odmen popmynoii (1), npusenerHoi
HUKE, WUIH ero (papMaleBTHIYECKH MPUEMIIEMYIO COJIb, HJIHN (papMaleBTUUECKHU
IPUEMJIEMBII CONBBAT YKA3aHHOTO COEAMHEHUS MIJIM COJIU, U AUCIIEPTUPYIOIIee

CpeaAcCTBO U/UIH OCHOBHOE COCAHMHCHUC!
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[Xumuueckas popmyna 9]
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B KOTOPOM:
KOJIbIIO A TIpeacTaBJisieT COOOH rpyImy, ONMUChIBAIOLIYIOCS o0mmel ¢popmynoi (2),
5 (3), (4) unu (5), npuBeneHHoU HUKe (TIe CBSA3U, OOO3HAYEHHBIE C TIOMOINBIO *, ** 1
##% coegunensl ¢ -NH-, -CONH- u -CH;- COOTBETCTBEHHO):

[Xumuueckas gopmyna 10]

Rg N * Rg = * Rg N *
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@) ®) 4) ®)

X1, X3, X3, Xy, Xs u X¢ Bce He3aBucuMo o6o3HauaoT -CR,= nian -N=

10 R, o6o3nauaeT atom Bonopoaa, atom ranorena mwin C,-Ce-aJKHIBHYIO TPYIY;

R; ob6o3naugaer -S(=0),-NH-Rg win -S(=0);,-Rg;

Rg o6o3nauaer atom Bonopona, C-Ce-ankunpnayto rpynny (3ta C;-Cg-ankuiabHas
rpymnmna HeoOs3aTeJbHO 3aMelIeHa aTOMOM raynorena, rugpokcurpynmnoi, C;-Ce-
ankokcurpynmnoi, Cs;-Ce-unknoankunbHon rpynmnoi unu Cs;-Ceg-

15 reTepOLUKIIOATKIIBHOW TPYIINOi), MOHOUMKJINYECKYIO min Ounukiandeckyw Ciz-Ce-
HUKJI0ANKUIbHYI0 Tpynmy (3Ta C3-Ce-UHUKIOANKUIbHAS IPyIIa He00sA3aTeIbHO
3amemena Ci-Ce-ankunbHoit rpynmoit unu Ci-Ce-aTKOKCUTPYTIIOH), TN
MOHOIUKIINYECKYIO UIH ONIUKINIecKyi0 C3-Cg-reTeponuKIoanKulbHy0 IPyIIy;

R; ob6o3nauaer atom Bomopona, C-Ce-ankunpayro rpynny (3ta C;-Ce-ankuiabHas

20 rpymmna HeoOsi3aTeIbHO 3aMelleHa aTOMOM rajioreHa, rugpokcurpynmnoi uinu C;-Ce-
ankokcurpynmoi), Cs3-Ce-nuknoankunpuyto rpynmy (3ta C3-Ce-IHUKIOATKUIbHAS

rpymmna HeoOsi3aTenbHO 3ameineHa aToMoM rajorena uin C;-Cg-alKHUIbHOW TPYyIIIOi)
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utu C;-Cs-ankokcurpynmy (31a Ci-Cs-ankokcurpynna HeoOs13aTeIbHO 3aMeleHa
aTOMOM rayioresa, rugpokcurpynnoi unu C;-Ce-aJKoKCUTPYIION);

Rs ob6o3nauaer atom ranorena uiu C;-Cg-alKUIbHYIO TPYINY;

R o6o3nauaeT atom Bonopoaa, atoM rajoreHa uin C;-Ce-ankmibHy0 Cpynmy; u

R, ob6o3nauaer atom Bonopoza, atom rajorena, C;-Cg-ankuiapnyro rpymnny, C,-
Cr-ankenunpuyto rpynny, C,-Cr-ankunuipnyto rpynny, Cs-Ce-IUKIOaNKUIBHYIO
rpynny unu C;-Ce-ankunruorpynny, uinu Rg u Ry BMecTe ¢ aTomamu yriepoaa, K
KOTOPBIM OHH NMPUCOEIMHEHBI, 00pPa3yIOT HEHACBIIEHHOE S-4JIeHHOe
reTePOLUKINIECKOE KOJbIIO;

R7 o6o3znauaer atom Bomopona unu C;-Ce-alKUIbHYIO TPYIY;, U

Ry ob6o3HavaeT atom Boznopoza, arom rajoreHa win C,-Cg-alKuiabHYO TpymImy.

CoenuHeHHs1, COJU MIJIM CONBBATHI, COOTBETCTBYIOIIHUE IIEPBOMY OOBEKTY,
00MagarT BBICOKOW CTaOUIU3UPYIOIed aKTHBHOCTBIO TTO OTHOIIEHHIO K KOMIUJIEKCY
RAF/MEK # ux MOXHO MPUMEHSTD JJISI JIEUECHHS WIIH TpeaynpeKaIeHus
npongepaTUBHBIX KJIETOYHBIX HAPYIIEHUH, B HACTHOCTH, PAKOBBIX 3a00J€BaHUI
(TouHee, pakoBbIX 3a0oneBanuil ¢ mytanueid RAS). MHorue u3 Hux obnagarmT
BBICOKOW MHTHOUPYIOIIEH aKTUBHOCTBIO MO oTHOmeHu0 kK MEK 1 Takue coeguneHus,
COJIM UJIU COJIbBATHI TAKXKE SIBJISIOTCA MOAXOISIIINMHU B ClIy4ae paKkOBBIX 3a00J€BaHU
¢ mytanueit RAF.

Konb1io A mpeano4YTuTeNbHO MpeaCTaBisieT cOO0H rpyImy, OMUChIBAKOLIY kO CSI
obmei popmynoii (2) unu (4), n Oonee NPeANOYTHUTEIBHO IPYIIINY, ONMUCHIBAIO IYIOCS
obuieii popmynoii (2).

R, mpeanouturenpHo 0003HAYAET aATOM BOAOPOA WJIU rajoreHa, bomnee
NPEeANnOYTUTENBHO aTOM BOAOpOAa uiu Gropa u eme Oosee NPEANOUYTHTEIBHO aTOM
drTopa.

R npeanouturensHo obo3navaeT -S(=0),-NH-Rg.

Rg mpennouturenpHo o0o3Havaet atoM Bogopona, C;-Ce-alKUIBbHYIO TPy
(3ta Ci-Cs-ankuiapHas rpynmna HeoOs3aTeNbHO 3aMeIeHa aTOMOM TaJIoreHa,
rugpokcurpynmnoii win C,-Cg-ankokcurpynmnoit) wiu MmoHouukandeckyw Cs;-Cg-
HUKJI0aNKUIbHYI0 Tpynmy (3Ta C3-Ce-UHUKIOANKUIbHAS IPYyIIa HE00A3aTEIbHO
3amemena C,-Cg-ankuiabHol rpynmoii), 6onee npeanoututebHo C-Cg-alKUIBHYIO
rpynmny (3Ta Ci-Ce-ankuinpHas rpynmna Heo0sS3aTeNbHO 3aMel[eHa aTOMOM rajioreHa

i C;-Ce-anKkoKCcUrpynmnoi) uiu MOHOIUKINYECKYI0 C3-Co-IUKIOANKUIBHYIO
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rpynny (3Ta C3-Ce-nuknoankuiabHas rpynna HeodszarenpHo 3amemena Ci-Ce-
aNKUIbHOU rpynmoii), 6onee npenmoututreapbuo Ci-Cy-ankunbnyto rpynmny (3ta Ci1-Cy-
aJKUJIbHAS I'pyIna HeoOs3aTenbHO 3amelieHa aToMoM ¢ropa unu Ci-Cy-
AJIKOKCHUTPYIION) UM LUKJIOMPONMIBbHYIO ITPYINY (3Ta HUKJIONPONUIIbHAS TPy
HeoOs3aTenbHO 3aMelneHa Ci-Cy-ankunpHO# rpynmnoii) u eme 6onee
npennodTuteabHo C-Cy-alKUIbHYIO TPYIITY.

R; npeanoururenbHo obo3HavaeT atroM Bogopona, C-Ce-alkuibHYyO CPyIIy,
C3-Cs-uukmoankmibnyro rpynny unu C;-Ce-ankokcurpynmny (3ta C,-Cs-
aJIKOKCUTPYIINa HeoOs3aTeIbHO 3aMellleHa THAPOKCUTPynmnoii), donee
NPeANnOYTUTENbHO aTOM Bopopoaa, Ci-Cy-alKuapHYO TPyINy, HUKJIONPONUIbHYIO
rpynny win C,-Cy-ankokcurpynmy (3t1a C;-C,-ankokcurpynmna HeoOsi3aTeTbHO
3aMelleHa THAPOKCUTPYIIO) U eue Gojiee MPeANOUYTHTEIbHO aTOM BOAOPOAA UJIH
LUKJIOMPONUJIbHYIO TPYIIY.

Rs npeanoututenbHo 0003HAYaEeT aTOM rajoreHa u 6osiee NpeanOUYTHTEIbHO
aToMm ¢ropa.

R mpeanouturenpHo 0003HaYaeT aToM Bogopoaa, arom rajoresa unu C;-Ce-
AJKUJBHYIO TPynmny U Oojiee NpeAnouYTHTEIbHO aTOM BOJOPOA.

R4 mpennoututenbHO 0003HAYAET ATOM rajoreHa WIH LUKJIONPOIUIbHY IO
rpynmny, u 0onee NpeANOYTHTEIPHO aTOM HOAA UJIN LUKJIONPOMUIBbHYIO TPYIIY.

R npeanouturenbHO 0003HaYaeT aTOM BOJOPOA MIJIM METHUJIBHYIO TPYIITY.

CoenuHeHneM, OMHUCHIBAOLUMCS 001Iel Gpopmynoii (1), mpeanoYTUTE b HO
SIBJIIETCS] COEMHEHNE, OMUChIBarOIIeecs o0mei Gopmynoit (6), npuBeIeHHON HUXKE!

[Xumuueckas gpopmyna 11]

R3
|
HN 0]
Rs
N R
X1/ | | \ ®
R4 )\\ ~ X4
\H X; X5 R4

B KOTOPOU:
X1, X5, X3 u X4 Bce He3aBucumo 00603HaqaroT -CR,= unu -N=

R, obo3nauaer atom Boznopoza, arom rajoreHa win Ci-Ce-alKUIBHYIO IPyIIYy,
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R; o6o3nauaer -S(=0),-NH-Rg nwin -S(=0);,-Rg;

Rg ob6o3nauaer atom Bonopona, C-Ce-ankunpnyto rpynmny (3ta C;-Ce-ankuiabHas
rpymmna HeoOsi3aTeIbHO 3aMelleHa aTOMOM rajoreHa, rugpokcurpynmnoi unu C;-Ce-
AJKOKCUTPYIION) MiIu MOHOUUKINYECKYI0 C3-Co-umknoankunpHyro rpynny (sra Cs-
Ce-umkyoanKuibHas rpymnmna HeoOsi3ateabHo 3amenneHa C,-Cg-anKuibHON TPymnIoi);

R3; o6o3nauaer atom Bonopona, C-Ce-ankunpuyro rpymnmny, Cs-Ce-
nukioankunbHyto rpynny win C;-Cg-ankokcurpynny (3ta C;-Cg-ankokcurpymnmna
He00s3aTeIbHO 3aMelleHa THIPOKCUTPYIIION),

Rs o6o3nauaer atom ranorena uinu C;-Cg-alKUIBHYIO TPYIIY; H

R 0ob6o3HavaeT atom Bonopoaa, arom rajoreHa mwin Ci-Ce-alKuiabHYIO Tpynmny;

R, 0o6o03HavaeT aToM rajoreHa MIM LUKJIOMPONUIBHYIO TPYIITY.

IMpuMepsl coenMHEeHUN, OMUCHIBAKOIMUXCs (opMynol (1), BKIOYAIOT:

N-nuknonponuin-3,4-guprop-2-(2-prop-4-fiogannnuno)-5-[[3-prop-2-
(MeTuncynbhamMonIaMuHO )IUPUANH-4-ui|MeTun |0en3amun (coenuaenue A-2),

2-(2-pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICYIb(PAMOMIAMUHO ) TUPUANH-4 -
ui|metun|-1-merun-6-okconupuaun-3-kapobokcamun (coequnenne J-1),

2-(4-uuknonponuin-2-¢pTopaHunanno)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbhamMonIaMuHO )IUPUAUH-4-un|MeTun|0ensamun (coequaenue A-1),

N-nuknonponui-5S-[[2-(3TuncynbpamMonnaMuHo)-3-pTopnupuant-4-un|MeTun|-
3,4-nudprop-2-(2-prop-4-itonanununo)denszamun (coenuHenune A-4),

N-nukaonponun-3,4-gudprop-5-[[3-prop-2-(2-
bTopaTHICY b AMOMIAMUHO )TUPUANH-4-Ui |MeTH]-2-(2-pTOop-4-
HonaHuInHO)OeH3amMua (coenuHeHue A-6),

3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuncynbhamontaMuHO ) nupuauH-4-ui|MeTun |-N-[(2-meTunnponas-2-
un)okcu|oenzamun (coequHenune A-8),

3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbpamMonmnaMuHO )TUPUAUH-4-ui |MeTH |-N-MeTokcubeH3amMu (CoennHeHne
A-13),

3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbhaMOMIaMUHO )IUPUANH-4-ui|MeTun |0en3amuy (coennHenne A-25),

5-[[2-(uuknonponuicynbhaMOuIaMuHO)-3-propnupuant-4-mi|merun|-3,4-

nuprop-2-(2-prop-4-fioganununo)oenzamun (coequnenue A-30),
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3,4-nudrTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYNb(aMOUIAMHUHO ) TUPUANH-4-Un|MeTun|0en3amuy (coennHenne A-31),
3,4-nudTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-(2-
METOKCHATHIICYJIb(paMOUIaMUHO ) TUPUINH-4-1T|MeTuI]|Oen3amun (coennHenue A-33),
3,4-nu¢rop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-(2-
METHJIMPONHUICYTb(HaMOUTAMUHO ) TUPUANH-4 -1 [MeTuJ |OeH3amuy (coenuHeHne A-
34),
3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJILUKJIOOYTHII)CYIb(aMOUIAMUHO |[MUPUINH-4 -1 [MeTh |0eH3amMmuy (CoefnHEHHE
A-35),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(mponuicyabpaMOuTaMUHO ) TUPUANH-4-uN | MeTw|OeH3amun (coennnenue A-41),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbhamMonIaMuHO )NUPUAHH-4-1J |MeTu |-N-(2-TuApOKCUITOKCH ) OeH3aMH
(coenunenue B-1),
5-[[3-(3tuncynbponnnamMuno)-2-proppenun|mernn]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)oeHzamun (coenunenue D-4),
5-[[3-(3tuncynbponnnamuno)-2-proppenunn|mernn]-3,4-nudprop-2-(2-prop-4-
HopnanunuHo)-N-mMeTokcubensamua (coequnenue E-1),
3,4-nu¢rop-2-(2-prop-4-tionannnuno)-5-[[2-prop-3-
(MetuncynbdpamonnaMuHo ) e |metin |0enzamun (coenunenue E-7),
3,4-nudpTop-2-(2-prop-4-itonanununo)-5-[[2-pTop-3-
(merancynbponamun)denmn|merun|Oenzamun (coenunenue E-13),
4-prop-2-(2-¢prop-4-iionanniauno)-5-[[3-pTop-2-
(MeTHiCy b aMOMIaMHUHO )TUPUAHH-4-ui |MeTua |0en3amun (coenunenue [-1),
N-nuknonponui-2-(2-prop-4-ionanmiuHo)-5-[[3-pTop-2-
(MeTHiCy B aMOMIAMHUHO )TUPUAUH-4-UJ |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamuy (coequaenue J-5),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJILHUKJIOOYTUIT)CYIb(HaMOUITAMUHO |TUPpUIHH-4-1J1 |MeTuJ |-N-MeTOKCUOeH3aMH T
(coenunenue A-15),
3,4-nudTop-5-[[3-pTop-2-(MeTunCcynbPpaMOMIaMUHO )TUPUANH-4- 1T |METHI|-2-

(2-pTop-4-meruncynbdanunanuanHo)oen3zamuy (coennHenne A-18),
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2-(4-3TuHNN-2-PpTOpaHUNNHO)-3,4-gudpTop-5-[[3-PpTOp-2-
(mponmicyabpamMounaMuHO ) TUpUANH-4-un|Meti|oen3amun (coennnenue A-20),
2-(4-6pom-2-propanununo)-3,4-gudprop-5-[[3-pTop-2-
(MeTuncynbpamMounaMuHO )mupuaAuH-4-11|MeTui|0enzamun (coenunenue A-27),
2-(2-xn0p-4-fionaHuianHo)-5-[[3-(3Tuncynbponunamuno)-2-propdennn]mernn]-
3,4-nudprop-N-merokcubenszamun (coenunenne E-9),
3,4-nudrop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-(oxcan-4-
uiacynbpoHuIaMuHo)perus|metun|oen3amun (coenunenue E-23),
2-[4-(mnudpTopmeruncyiabdanmn)-2-propanminnHo|-3,4-gudpTop-5-[[3-dTop-2-
(MeTmicynbhamMonIaMuHO )IUpUAHH-4-ui |MeTun |0ensamun (coenunenue H-1),
3,4-nudTop-2-[(4-dprop-1-0enzornoden-S-un)amuno]-5-[[3-prop-2-
(MeTuncynbhamonnaMuHO )IUpUuauH-4-un|mMeTun |6en3amun (coenunenue H-3),
2-(2-¢pTop-4-tiogaHunmuHO)-5-[[3-¢pTop-2-(MeTUICY Tb()AMOMIAMUHO ) TUPUANH-4 -
ui|MeTun|-N-MeTokcH- 1 -MeTHI-6-0KconupuauH-3-kapookcamun (coenuHenue J-8),
2-(2-pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICYIb(PAMOMIAMUHO ) TUPUANH-4 -
ui|metun|-1-merun-N-[(2-MeTunanponaH-2-mui)oKcH |-6-0KCOMUPUANH-3 -KapOOKCaMu
(coenunenue J-10),
5-[[2-(3TuncynbpamounaMuHo)-3-propnupuant-4-mi|merun]-2-(2-prop-4-
HomaHUINHO)-1-MeTun-6-okconupuanH-3-kapookcamua (coenqunenue J-14),
5-(2-pTop-4-itonanununo)-2-[[3-pTop-2-(MeTHnCYyIbHaMOUTAMUHO ) TUPUAUH-4 -
wiI|MeTun | nupuanH-4-kapookcamun (coenuHenue L-1),
5-(2-pTop-4-itonanununo)-8-[[3-prop-2-(MeTuacynbHhaMOUTaAMUHO ) TUPUIHH-4 -
ui|meTtun Jumunasof 1,5-a]nupuaun-6-kapookcamun (coenunenue M-1),
5-pTop-4-(2-pTop-4-tionanunuuo)-1-[[3-pTop-2-
(MeTHIICY 1B aMOMIAMHUHO )TUPUAHH-4-1JT |METH |-6-0KCOMUPUIHH-3 -KapOokcamMug
(coenunenue N-1),
5-pTop-4-(2-pTop-4-tionanununo)-1-[[3-pTop-2-
(mponuncynppaMOnIaMUHO ) THPUANH-4-1JT | METHII |-0-OKCONMUPHUANH-3 -KapOOKCaMH
(coenunenue N-2),
4-(2-pTop-4-tiogannnuHo)-1-[[3-¢pTop-2-(MeTUnCy 1b(PaMOMIAMUHO ) TUPUIUH-4 -
wi|metnn]-5-meTun-6-okconupuanH-3-kapobokcamun (coenunenue P-1), u
1-[[2-(3Tuncynpdporunamuno)-3-propuupuana-4-mn|mermn|-4-(2-prop-4-

HOMaHUINHO)-5-MeTUII-0-OKCONMUPUANH-3-kapOokcamMua (coequnenue P-2).
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N3 3Tux coequHeHun
N-nuknonponui-3,4-guprop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-
(MeTuncynbpamMonIaMUHO )IUPUAUH-4-un|MeTun|0en3amus (coequnenue A-2),
2-(2-pTop-4-tiogaHunuHo)-5-[[3-¢pTop-2-(MeTUnCy1bPaMOUIAMUHO ) TUPUAUH-4 -
wi|metun]-1-meTun-6-okconupuanH-3-kapookcamun (coequnenue J-1),
2-(4-uuknonponui-2-pTopanuanno)-3,4-nudrop-5-[[3-pTop-2-
(MeTHICY b aMOMIAMHUHO )TUPUAHH-4-1i |MeTua |0eH3amun (coenunenue A-1),
N-nuknonponui-S-[[2-(3TuncyabpaMomnaMuuo)-3-pTopnupuanH-4-ui | MeTu| -
3,4-nudrop-2-(2-prop-4-iionanununo)oensamun (coennHenue A-4),
N-nuknonponui-3,4-gudprop-5-[[3-pTop-2-(2-
dTopaTHICYTIB)AMOMIAMUHO )TUPUANH-4-u |MeTHa]-2-(2-pTop-4-
HonaHunnHO)OeH3amMua (coenuHenue A-6),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuncynbhamonnaMuHO )nupuauH-4-un|mMeTun |-N-[(2-meTunnponas-2-
un)okcu|benzamun (coequHenune A-8),
3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuncynbpamMormIaMuHO )IUPUAUH-4-ui|MeTua|-N-MeTokcuOen3amus (CoefnHeHne
A-13),
3,4-nudpTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-
(MeTHICY b aMOUIAMUHO)TUPUAUH-4-1J |MeTua |0en3amuy (coenuHenune A-25),
5-[[2-(muknonponuncynbhamMonnaMuHo)-3-propnupuann-4-un|merun]-3,4-
nudrop-2-(2-prop-4-fionganununo)oenzamua (coenunenue A-30),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYTb(aMOUIAMHUHO ) MUPUANH-4 -1y |MeTun |0en3amuy (coennHenne A-31),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUITHJICYJIb(aMOUIAMUHO ) TUPUIUH-4 -1 |MeTu |0eHzamuy (coequaenne A-33),
3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METHJITPONHUICYIb(HaMOUTAMIHO ) TUPUIANH-4 -1 [MeTn |OeH3amuy (coennHeHne A-
34),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJIIUKIOOYTHII)CY b aMONIAMUHO |TUPUANH-4 -1 |MeTnn |0eH3amMmuy (CoefnHEHNE

A-35),
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3,4-nudTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-
(mponmiacyabpaMounaMUHO ) TUpUANH-4-us|MeTi|0en3amun (coennnenue A-41),

3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-
(MeTuncynbhpamMounaMuHO )TupUIAHH-4-11 | MeTH |-N-(2-TuIpOKCHITOKCH )OeH3aMH T
(coenunenue B-1),

5-[[3-(3tuncynbponmnamMuno)-2-propdenun|merun]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)oenzamun (coenunenue D-4),
5-[[3-(3tuncynbpormnamuno)-2-prophenun|metun]-3,4-nudrop-2-(2-prop-4-
HomanuinHO)-N-MeTokcubensamua (coenqunenue E-1),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[2-pTop-3-
(Metuncynbpamounamuno)pennn |metun |0enzamun (coequaenne E-7),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[2-pTop-3-
(merancynbdonamun)penun|merun|obenszamuy (coequaenne E-13),
4-pTop-2-(2-¢prop-4-tionannnauno)-5-[[3-pTop-2-
(MeTuncynbpamonmnaMuHO)IUpUAnH-4-un|mMetun |6ensamun (coenqunenue [-1), u

N-nuknonponuin-2-(2-prop-4-ionanuiauxo)-5-[[3-¢pTop-2-
(MeTuicynbpaMOMIaMUHO )TUPUAUH-4-Uui |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamup (coequHenue J-5)

ABJISAIOTCSA MPEANOYTUTENbHBIMUA B OTHOIIEHUH, HAIPUMED, HHTHOUpYIo e
akTuBHOCTHU 1o oTHowmeHuo K MEK, narubupyromei ak THBHOCTH 1O OTHOIIEHHUIO K
RAF, uarubupyromeii akTHBHOCTH MO OTHOIIEHHIO K Mposndepanun KIeTOK U/ HiIH
MeTaboIMYeCKOi CTaOMIBbHOCTH, IPUYEM

N-nuknonponui-3,4-nguptop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-
(MeTHICY b aMOMIAMHUHO )TUPUAHH-4-1i |MeTua |0eH3amun (coenunenue A-2),

2-(2-¢pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICYTb()AMOHIAMUHO ) TUPUAUH-4 -
wi|metui]-1-meTun-6-okconupuanH-3-kapookcamun (coequnenue J-1), u

2-(4-uuknonponui-2-¢pTopaHuianHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbhamMonIaMuHO )TUPUANH-4-uin|MeTua |0en3amun (coequaenue A-1)

ABJISAIOTCA OoJiee MPEAMOUTHTEIbHBIMH, U

2-(4-muknonponui-2-¢propaHuianHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbpamMonIaMuHO ) TUpUANH-4-un|MeTun |0en3amun (coequaenue A-1)

SIBJISIETCSI OCOOEHHO nNpeAnNOUYTUTECIIbHBIM.
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dapManeBTHYSCKH TPUEMIIEMON COJIBI0 2-(4-UUKJIOTPOTUII-2-PTOPAHHUINHO)-
3,4-nudrTop-5-[[3-pTop-2-(MeTuncynbpaMomIaMUHO )TUPUANH-4 -
ui|metui|6en3amuna (coennHenue A-1), koTopas ABISETCS NPENNOYTUTEIbHOM,
SABJISIETCS, HAIPUMEP, HATPHUEBAsl COJIb MJIM KaJueBasi COJib, MpUYeM OCOOEHHO

5 NPEANOYTUTEIbHON ABIISIETCSI HATPUEBAsA COJIb.

BTopbiM 00BbEKTOM HACTOSINETO U300pETEHUS ABIAETCS KOMIO3UIUSA,
coaepkalias CoeAUHEeHUe, OMIchIBaromeecs oodmei ¢popmyoii (11), npuBeneHHO
HUJKE, WIH ero (apMaleBTHYECKU MPUEMIIEMYIO COJIb, HUIH (hapMaleBTHUYECKH
NpUEMJIEMbIH COJIbBAT YKA3aHHOTO COCNMHEHUS MIJIM COJIU, U JUCIIEPTHPYIOIIee

10 CPEeACTBO U/MJIM OCHOBHOE COCIMHEHHE!
[Xumuueckas gopmyna 12]
R3

I
HN @)

ZT
A
&

pece |
PN
R1\H \X2 X
(11)
B KOTOPOU:
KOJIbLIO A TipeacTaBiisieT COOOM rpymnmy, OMUChIBAKO IyIOCs obmeit popmyoii (2),
15 (3), (4) unu (5), npuBeneHHol HIke (rae cBsA3U, 0003HAUYEHHBIE C TTOMOIIBIO *, ** 1

##% coenqunensl ¢ -NH-, -CONH- u -X7- COOTBETCTBEHHO):

[Xumuueckas gopmyna 13]

*kk // X4 *kk / N \I.]/ X5 *kd N
3
\ )
o Xe

@ <) 4) ©)
X1, X5, X3, X4, X5 u X Bce He3aBUCUMO 0003Ha4aroT -CRy= unu -N=
20 R, obo3nauaer atom Boznopoza, atom rajoresa mwin C,-Cg-alKUIbHYIO TPYIIY;
X7 oboznauaeT -(CHy)m- wu -O- u m pasHo 1, 2 unu 3;

R; o6o3nauaer -S(=0),-NH-Rg nin -S(=0),-Rg;
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Rg ob6o3nauaer atom Bonopona, C-Ce-ankunpnayto rpynmny (3ta C;-Ce-ankuiabHas
rpymnmna HeoOs3aTeabHO 3aMelleHa aTOMOM rajoreHa, runpokcurpynmnoi, C;-Ce-
ankokcurpynmnoi, Cs;-Ce-uuknoankunbHou rpynnoi unu Cs-Ceg-
reTepOLUKIIOATKIIBHON TPYNIIOH), MOHOLMKINYECKY0 uinu ounukiandeckyro Csz-Ce-
HUKJIOANKHIbHYIO rpynny (9T1a C3-Ce-LUKIOANKIIbHAS TPyINa HE00A3aTENIbHO
3amemeHa C;-Ce-ankuinpHoi rpynnoit uin C;-Ce-alKOKCUTPYNIOH), UK
MOHOLUKJINYECKYIO UiIu OMIUKIH4eCKYI0 C3-Cg-reTepOonuKiIoanKubHy TPYyIy;

R3; ob6o3nauaer atom Bonopona, C-Ce-ankunpnayto rpynmny (3ta C;-Ce-ankuiabHas
rpymmna HeoOsi3aTeIbHO 3aMelleHa aTOMOM rajoreHa, rugpokcurpymnmnoi uiau C,-Ce-
ankokcurpynmoi), C3-Ce-nuknoankunpuyto rpynmy (3ta C3-Ce-IUKIOATKUIbHAS
rpymmna HeoOsi3aTebHO 3amelneHa aToMoM ranoreHa uiu C;-Cg-alKuIbHOW TPYyIIIOi)
uitu C;-Cs-ankokcurpynmy (31a Ci-Cs-ankokcurpynmna HeoOs13aTeIbHO 3aMeleHa
aTOMOM rajioresa, rufpokcurpynmnoi uian C;-Ce-aJKOKCUTPYIIIION);

Rs ob6o3nauaer atom Bonopoaa, arom rajoreHa mwin Ci-Ce-alKUIBHYIO TPYIIY;

R¢ ob6o3nauaeTr atom Bonopoaa, arom rajoreHa min C,-Cg-anKuiapHYIO Tpynmny;

R4 obGo3Hauaer atom Bomopona, atoMm ranorena, Ci-Ce-ankunpayto rpynmy, C,-
Cy-ankenunpHyto rpynny, C,-Cr-ankununpnyto rpynny, Cs-Ce-IUKI0aNKUIBHYIO
rpynny unu C;-Ce-ankuntuorpynny, unu Re u R4y BMecTe ¢ atomamu yriepoaa, K
KOTOPBIM OHM MPHUCOEIUHEHbI, 00pa3yIOT HEHACBIIEHHOE 5-4JIeHHOe
reTepOLUKINYECKOe KOJbIO;

R; o6o3nauaetr atom Bonopona unu C,-Ce-alkuipHyO TPyMnmny; u

Ry o6o3Havaer atom Bogopoaa, atoM rajoreHa uiu Ci-Ce-alKUIbHYIO TPYIIITy.

CoenuHeHHs1, COJU HJIM CONBBATBI, COOTBETCTBYIOIHE BTOPOMY OOBEKTY,
00MagarT BBICOKOU CTAOUIU3UPYIOIIEeH aKTHBHOCTBIO IO OTHOIIEHHIO K KOMILJIEKCY
RAF/MEK u uX MOXHO MPUMEHSTh IS JICUCHUS HIIH MPEeaypeKIeHUs
nponQepaTUBHBIX KJIETOYHBIX HAPYLIEHHUH, B YACTHOCTH, PAKOBBIX 3a00I€BaHUM
(TouHee, pakoBBIX 3a0oneBaHuil ¢ mytanueit RAS). Muorue n3 Hux odnanarmT
BBICOKOW MHTHOUPYIOIIEH aKTUBHOCThIO MO oTHOmeHu0 kK MEK u Takue coequHeHus,
COJIM UJIU COJIBBATHI TAKXKE SBISIOTCA MOAXOMSIINMHE B Cllydyae PaKOBbIX 3a00JIeBaHUH
¢ mytanueir RAF.

Konb1io A mpeanodYTUTENbHO NPEACTaBIAeT COOON TPy, OMUCHIBAIOIIYIOCS
obmeii popmynoit (2) wiu (4), u 0ojee NPEeANOYTUTENIBHO TPYIINY, OMUCHIBAIOIIYIOCS

obmeli popmyoii (2).
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R, mpexanouturenpHO 0003HAaYaeT aTOM BOJOPOAA UM TaJoreHa, bomuee
NPEeANOUYTUTENILHO aTOM BoAopoaa uiu ¢propa u eme Oojee NpearnoYTUTEIbHO aTOM
¢dropa.

X7 mpeanoututeabHo obo3Havaetr -CH,-.

R, mpeanoururenpno obo3Havyaet -S(=0),-NH-Rg.

Rg mpennouturenpHo obo3Havaer atom Bogopona, Ci-Ce-alKUIbHYIO TPy
(ara C,-Cg-ankunbHasi rpyrnmna HeoOs3aTeNbHO 3aMeleHa aTOMOM TaJioreHa,
ruapokcurpynnoit unu Ci-Ce-ankokcurpynmnoii) nnu Mmonouukiandeckyrw Cs-Ce-
HUKJI0ANKHIbHYIO Tpynmy (3Ta C3-Ce-UHUKIOANKUIbHAS IPyIIa He00sA3aTeIbHO
3amemena Ci-Ce-ankuiapHol rpynmnoii), 6onee npeanodtutebHo C-Ce-alIKUITbHYIO
rpynmny (3Ta C;-Ce-ankuinbpHas rpynmna Heo0sS3aTeNbHO 3aMel[eHa aTOMOM TrajioreHa
unu Ci-Cg-ankokcurpynmoit) win MOHOUHKIHIECKYI0 C3-Co-IIUKITOANKUIBHYIO
rpynny (3Ta C3-Ce-uuknoankuibHas rpynna HeodszarenpHo 3amemena Ci-Ce-
aNKUJIbHOU rpynmoii), 6onee nmpennoututeabHo Ci-Cy-ankmiabnayro rpynmny (3ta C1-Cy-
aJKWJIbHAS Tpymnna HeoOs13aTenbHO 3amelieHa aToMoM ¢ropa uiu Ci-Cy-
AJKOKCHUTPYIINOHN) UM LUKJIOMPOMMIbHYIO Ipymny (3Ta HUKJIONPONUIIbHAS IPyIIa
HeoOs3aTenpHO 3ameneHa C-Cy-anKuipHOM Tpynmnoi) u eme donee
npeanouTutebHO C1-Cy-anKulbHYIO TPYIY.

R; npennouturenbuo obo3nadaeT atoM Bogopona, C-Ce-ankuipHyO rpymnmy,
Cs-Cs-uuxnoankunpnyto rpynny unu C;-Ce-ankokcurpynmny (3ta C,-Cs-
AJKOKCHUIPYIINa HeoOs3aTeIbHO 3aMellleHa THAPOKCUT Py o), Oomee
NPEeANOYTUTENbHO aTOM Bomopoaa, Ci-Cy-aiKkuabHyO TPy, HUKJIONPONUIBHYIO
rpynny uinu C;-Cy-ankokcurpynmy (3ta C;-Cy-ankokcurpynna HeoOs13aTeIbHO
3aMelleHa THAPOKCUTPYIIIOi) U elne Oosiee MPEANOUYTUTENHHO aTOM BOAOPOIAA UIU
LUKJOMPONUIbHYIO TPYIIY.

Rs npeanouturenpHo obo3Havaet atom rajoreHa uiu C;-Ceg-alKUIBHYIO TPYIINY,
OoJjiee MPeAMOUYTUTEILHO aTOM TajioreHa U emre 0oJjiee MPeanoYTHTEIbHO aTOM GTopa.

R mpennouturenpHo o003HavaeT aToM Bogopoaa, aroM ranorera unu C;-Ce-
AJKUJBHYIO TPyNMy U Oojiee MpeAnOYTHTEIHHO aTOM BOJOPOA.

R4 mpennouturenbHO 0003HAYAET aTOM rajoreHa WJid LUKJIONPONUIbHYIO
rpynmny u 0ojiee mpeAnOYTHTEIHHO aTOM HOZAa WU LUKJIOMPONUIbHYIO TPYIIY.

R7 mpeanmoutuTenbHO 0003Ha4YaeT aTOM BOJOPOAA MM METUJIBHYIO TPYIIIY.
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CoenuHeHneM, onuchBaromuMcs obmei ¢popmynoii (11), mpeanourureapHo
SIBJIIETCSI COeIUHEHNE, OMUChIBalomeecs odmei ¢popmyoii (6), NpuBEIEeHHON HHUXKE!

[Xumuueckas Gopmyna 14]

R3
[
HN O
Rs
N R
X1/ | | \ °
R1 NS -~ X4
\H X; Ned R4

(6)

B KOTOPOWU:

X1, X5, X3 u X4 Bce HezaBucumo 00603HauaroT -CR,= unu -N=

R, obo3nauaer atom Bonopona, arom rajoreHa mwin Ci-Ce-alKUIBHYIO TPYIIY;

R, ob6o3nauaer -S(=0),-NH-Rg nin -S(=0),-Rs;

Rg ob6o3nauaer atom Bomopona, C-Ce-ankunpnayro rpynmny (3ta C;-Ce-ankuiabHas
rpymmna HeoOsi3aTeIbHO 3aMelleHa aTOMOM rajioreHa, rugpokcurpynmnoi uinu C;-Ce-
AJTKOKCUTPYIION) MiIu MOHOIUKINYECKYI0 C3-Ce-umknoankunpayto rpynny (sta Cs-
Ce-umknoankunpHas rpymnmna HeoOs3aTenbHo 3amenieHa C-Co-ankunpHON rpynmnoi);

R3; o6o3nauaer atom Bonopona, C-Ce-ankunpuyro rpymnmny, Cs-Ce-
nukJgoankuibHyo rpynny uin Ci-Ce-ankokcurpynmny (3ta C;-Cg-ankokcurpymnmna
He00s3aTeIbHO 3aMelleHa THPOKCUTPYIINON ),

Rs o6o3nauaer atom ranorena mwin C;-Cg-alKUIbHYIO TPYIIY; H

R¢ obo3Havaer atom Bogopona, atoMm rajorena uin Ci-Ce-alKuIbHYIO TPyNIny; u

R, 00603HavaeT aToM rajoreHa MM HUKJIOMPONUIBHYIO TPYIITY.

IMpumeps! coenuHeHNN, OoNTUCHIBAKOIMKUXCS hopmynoit (11), BKIOUYAIOT!

N-nuknonponui-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTuiCcynbhaMoOMIaMUHO )TUPUAHH-4-ui |MeTua |0eH3amMua (coenuaenue A-2),

2-(2-¢pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICY Tb(PAMOMIAMUHO ) TUPUANH-4 -
ui|metun|-1-metun-6-okconupuaun-3-kapobokcamun (coequnenne J-1),

2-(4-muknonponui-2-¢propasuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbhamMonmIaMuHO )IUPUAUH-4-uin|MeTun |0en3amun (coequaenue A-1),
N-nuknonponui-S-[[2-(3TuncyabpaMomnaMuHo)-3-pTopnupuanH-4-un | MeTum|-

3,4-nudprTop-2-(2-¢prop-4-ionanununo)oenszamun (coennHenne A-4),
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N-nuknonponuin-3,4-guprop-5-[[3-pTop-2-(2-pTOopsTHICYIBHAMONIAMUHO)-
nupuauH-4-un|merun]-2-(2-grop-4-iionannnnxo)oen3amus (coenunenne A-6),
3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-
(MeTuncynbpamMonsaMuHO )IupuaAnH-4-1mi]Metun |-N-[(2-meTunnponaHs-2-
win)okcu |6ensamun (coequnenue A-8),
3,4-nudprop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuncynbpamMormIaMuHO ) UpUANH-4-ui |MeTH |-N-MeTokcubeH3amu (CoeNnHeHne
A-13),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTHiCy b aMOMIAMHUHO )IUPUAHH-4-1J |MeTun |0en3amuy (coenuHenne A-25),
5-[[2-(uuknonponmicyibhaMouIaMuHO)-3-Gropnupuann-4-mi|merun|-3,4-
nuprop-2-(2-prop-4-fionanununo)oenzamun (coequnenue A-30),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYIb(aMOUIAMHUHO ) TUPUANH-4-1i|MeTun |0en3amun (coennHenne A-31),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUAITHJICYJIb(aMOUIAMUHO ) TUPUAUH-4 -1 |MeTu |0eH3amuy (coequaenne A-33),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METUJITPONHUICYIb(HaMOUTAMUHO ) TUPUANH-4 -1 [MeTu |OeH3amuy (coenuHeHne A-
34),
3,4-nu¢rop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-[(1-
METHIILUKIO0YTUI)CYIb(haMONIAMUHO [MUpUaANH-4-11 | MeTua |0eH3amun (coequHeHne
A-35),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(mponuicyabpaMOUTaMUHO ) TUPUAUH-4-uN |MeTH|OeH3amun (coenunenue A-41),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuiCcy b aMOUTAMHUHO ) UPUAHH -4 -1 |MeTu |-N-(2-THAPOKCUITOKCH ) O H3aMH
(coenunenue B-1),
5-[[3-(3tuncynbpornnamuno)-2-proppenun|mernn]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)OeH3amun (coenunenue D-4),
5-[[3-(3tuncynbpornnamuno)-2-proppenun|mernn]-3,4-nudprop-2-(2-prop-4-
HomanunnHO)-N-MeTokcubensamun (coequnenue E-1),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-

(metuncynbpamonnamuHo)penmn |Mmetun |0enzamuy (coequaenne E-7),
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3,4-nudrTop-2-(2-prop-4-itonanununo)-5-[[2-pTop-3-
(merancynbdonamun)penun|mernn|dbenszamun (coennnenne E-13),
4-prop-2-(2-¢prop-4-tionannnuno)-5-[[3-pTop-2-
(MeTuncynbpamMonnaMuHO )nupuaAHH-4-1|MeTun |0enzamun (coennHenue 1-1),
N-nuknonponui-2-(2-prop-4-ionanuiauxo)-5-[[3-pTop-2-
(MeTHIICYIb(MaMOMIAMHUHO ) TUPUAUH-4-UJT |MeTH |- | -MeTHI-6-0OKCOMUPUANH-3 -
kapbokcamun (coequnenue J-5),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHILHUKJIOOYTUI)CYIb(HaMOUITAMUHO |TUPUIHH-4-1J1 | MeTu |-N-MeTOKCUOEeH3aMHU 1
(coenunenue A-19),
3,4-nudTop-5-[[3-pTop-2-(MeTunCcyabPpaMOMIaMUHO )TUPUANH-4- 1T |METHI |-2-
(2-pTop-4-meruncynbpanunanmnnno)Oenzamuy (coenuHerne A-18),
2-(4-3TuHNN-2-PpTOpaHUINHO)-3,4-1udTop-5-[[3-PTOp-2-
(mponuicyabpaMouTaMUHO ) TUpUANH-4-un | MeTi|0en3amun (coennnenue A-20),
2-(4-6pom-2-pTopanunuHo)-3,4-gudprop-5-[[3-pTop-2-
(MeTuicynbhaMOMIaMUHO )IUPUANH-4-u|MeTun |0ensamuy (coennnerne A-27),
2-(2-xnop-4-tiogaHunnHO)-5-[[3-(3THnCcy b OHMIAMUHO)-2-PpTOpdHeHnT | MeTH I |-
3,4-nudrop-N-merokcudenzamuy (coequnenne E-9),
3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[2-pTop-3-(oxcan-4-
wicynbpoHuaaMuno)penmi|merun|oenzamun (coenunenue E-23),
2-[4-(nupropmeruncynbpanun)-2-propanununo]-3,4-nudrop-5-[[3-dTop-2-
(MeTunCyNbhaMOMIaMUHO)TUPUAHH-4-ui |MeTua |0en3amun (coenunenue H-1),
3,4-nudprop-2-[(4-dprop-1-6enzornoden-S-un)amuno]-5-[[3-prop-2-
(MeTHyCy b aMOMIaMUHO )TUPUAHH-4-1ui |MeTua |0en3amun (coenunenue H-3),
3,4-nudrop-2-(2-prop-4-itonanununo)-5-[3-grop-2-
(MetuncynbhaMmouaMuHO )nupuauH-4-mi|okcudenzamun (coequnenue H-4),
2-(2-¢pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICY Tb()AMOMIAMUHO ) TUPUANH-4 -
ui|MeTu|-N-MeTokcH- 1 -MeTHII-6-0KconupuauH-3-kapOokcamun (coenuHenue J-8),
2-(2-¢pTop-4-tiogaHunuHO)-5-[[3-¢pTop-2-(MeTUICY Tb(PAMOHIAMUHO ) TUPUANH-4 -
wi|metun|-1-metun-N-[(2-MeTranponaH-2-mui)oKCH |-6-0KCOMUPUANH-3 -KapOOKCaMu
(coenunenue J-10),
5-[[2-(3TuncynbhamounaMuHo)-3-propnupuant-4-wmi|merun|-2-(2-prop-4-

HomaHUINHO)-1-MeTun-6-oKkconupuANH-3-kapOokcamua (coenqunenue J-14),
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5-(2-¢pTop-4-ftonanununo)-2-[[3-prop-2-(MeTuncynphaMonIaMUHO ) TUPUIAHH-4 -
wi|metun |nupunun-4-kapookcamun (coenunenue L-1),
5-(2-¢pTop-4-itonanununo)-8-[[3-prop-2-(MeTuncynbhaMonIaMUHO ) TUPUIANH-4-
wi|metun|umunaszo[ 1,5-aJnupuaun-6-kapookcamug (coenuHenune M-1),
5-¢prop-4-(2-pTop-4-fiopanununo)-1-[[3-prop-2-
(MeTHIICYIb()aMOMIAMHUHO ) TUPUIHH -4-UJT |METH |-6-0KCOMUPUAHH-3 -KapOoKcamMug
(coenunenue N-1),
5-pTop-4-(2-pTop-4-tionanunuuo)-1-[[3-prop-2-(nponmicynbhamMouIaMHHO)-
NUPUANH-4-UJ |MeTU|-6-0Kconupuaun-3-kapOokcamun (coennnenue N-2),
4-(2-prop-4-tiogannnuHo)-1-[[3-¢pTop-2-(MeTHICY Tb(PAMOHIAMUHO ) TUPUAUH-4 -
wi|MeTni|-5-MeTui-6-oKConupuaAnH-3-kapbokcamun (coenunenue P-1), u
1-[[2-(3tuncynpdorunamuHo)-3-propnupuauna-4-wn|metmn|-4-(2-prop-4-
HONAHUIINHO)-5-MeTUI-0-OKCOMUPUANH-3-kKapOokcamun (coennnenue P-2).
N3 s3Tux coeauHEeHU,
N-nuknonponui-3,4-guprop-2-(2-prop-4-fiogannnuno)-5-[[3-prop-2-
(MeTuncynbhamMonIaMUHO )IUPUAUH-4-ui|MeTun |0en3amun (coequaenue A-2),
2-(2-pTop-4-tioganunuHo)-5-[[3-¢pTop-2-(MeTUICY1b(PaMONIAMUHO )TUPUIUH-4 -
uin|metun|-1-meTun-6-okconupuaun-3-kapbokcamuy (coequnenne J-1),
2-(4-muknonponui-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbpamMonIaMuHO )TUpUAHH-4-11]|MeTuia |0enzamun (coennHenue A-1),
N-nukaonponui-5-[[2-(3TuncynbhpaMounaMuno)-3-GTopnupuIuH-4- 11 | METHII |-
3,4-nudrop-2-(2-prop-4-iionanununo)oenzamun (coenrHenne A-4),
N-nuknonponui-3,4-guptop-5-[[3-PTop-2-(2-PpTOp3TUNCYTIBHAMOUIAMUHO)-
nupuaua-4-un|mermn]-2-(2-grop-4-ionannnHo)oen3amua (coenunenune A-06),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbhamMmontaMuHO ) mupuauH-4-un|MeTun |-N-[(2-meTunnponas-2-
un)okcu|benzamun (coequHenune A-8),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbpamMormnaMuHO ) MUPUAUH-4-ui | MeTH |-N-MeTokcuOeH3amMu (CoennHeHHne
A-13),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-

(MeTuicynbhaMONIaMUHO )IUPUAUH-4-ui|MeTun |0ensamuy (coenunenne A-25),
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5-[[2-(unknonponuicynbhaMouIaMuHO)-3-propnupuann-4-mn|merun|-3,4-
nuprop-2-(2-prop-4-fioganununo)oenzamun (coequnenue A-30),
3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[3-prop-2-(nmponan-2-
WICy b aMOUIAMHUHO ) TUPUANH-4 -1 |MeTu |0en3amun (coenuHenne A-31),
3,4-nu¢rop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-(2-
METOKCHATHJICYJIb()aMOUIAMUHO ) TUPpUANH-4 -1 |MeTun|O0enzamun (coenunenne A-33),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METHJITPONHUICYTb(HaMOUTAMUHO ) MTUPUANH-4 -1 [MeTu |Oern3amuy (coenuHeHne A-
34),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-MeTrunuukI00y THII)-
cyiabdamonnaMuHo [nupuanH-4-un|merui|oensamun (coenunenue A-35),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(mponuncyabpaMOnIaMUHO)-
nupuanH-4-ujn|metun|oenzamun (coequHenue A-41),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(MeTHnCcynbhaMmonIaMUHO)-
nupuaue-4-un|mermn|-N-(2-rugpokcusTokcu )oenszamun (coennHenne B-1),
5-[[3-(3tuncynbpornnamMuno)-2-proppenun|mernn]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)oeHzamun (coenunenue D-4),
5-[[3-(3tuncynbpornnamuno)-2-proppenun|mernn]-3,4-nudprop-2-(2-prop-4-
HopnanunuHo)-N-mMeTokcubensamua (coequnenue E-1),
3,4-nu¢rop-2-(2-prop-4-tiongannnnno)-5-[[2-prop-3-(MeTuncyaphamMonIaMuHO)-
denmn|mermn]oenzamun (coequnenue E-7),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-(meTancynphornamun)-
dbenun|merun|oen3amun (coenunenue E-13),
4-prop-2-(2-¢prop-4-iionaHuauno)-5-[[3-pTop-2-(MeTHncynbhaMOUIaMHHO)-
nupuauH-4-un|metun|0enzamun (coequnenue I-1), u
N-nuknonponuin-2-(2-prop-4-ionanmiuxo)-5-[[3-pTop-2-
(MeTHyCy B aMOMIAMHUHO ) TUPUAHH-4-UJ |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamun (coequHenue J-5)
SABJISIOTCSA MPEANOYTUTEIbHBIMA B OTHOIIEHUH, HATIPUMEDP, HHTHOUPYOLIen
AKTUBHOCTHU 1O oTHOMmeHN K MEK, nHrubupyromei ak THBHOCTH IO OTHOIIEHHUIO K
RAF, uarubupyromei akTHBHOCTH MO OTHOLICHUIO K NMpoJudepanu KIeTOK U/ HTH

MeTaboNNYeCKOH CTaAOMIBHOCTH, IPUIEM
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N-nuknonponui-3,4-guprop-2-(2-prop-4-iiogannnuno)-5-[[3-prop-2-
(MeTuncynbhamMonmIaMUHO )IUPUAUH-4-un|MeTun|0en3amun (coequaenue A-2),

2-(2-pTop-4-tioganunuHo)-5-[[3-¢pTop-2-(MeTUICY Ib(PAMOUIAMUHO ) TUPUANH-4 -
wi|metun]-1-meTun-6-okconupuanH-3-kapookcamun (coenunenue J-1), u

5 2-(4-uukaonponui-2-¢pTopaHununo)-3,4-ngudrop-5-[[3-pTop-2-
(MeTHCyNIb(paMOMIAMHUHO)TUPUAUH-4-ui |MeTH |0eH3amua (coequnenue A-1)

ABJISIIOTCA OOJiee MPeaMmOUYTHTEIbHBIMU, U

2-(4-uuknonponui-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTHyCy B aMOMIAMHUHO )TUPUAHH-4-ui |MeTHa |0eH3amua (coenunenue A-1)

10 SABJISIETCS OCOOCHHO MPENMOUYTHTEIbHBIM.

dapmManeBTHYECKH TPUEMIIEMON COJTBI0 2-(4-IHKJIOMPOTUII-2-PTOPAHUITIHO)-
3,4-nudTop-5-[[3-pTop-2-(MeTunCcynbpaMoOmIaMUHO )TUPUANH-4-UT |[METHI | OeH3aMHU
(coenunenue A-1), koTopas ABIAETCS MPEANOYTUTENBHOH, SIBISETCS, HAPUMED,
HaTpUEBasi COJb MJIM KaJIHEeBasl COJb, IpUYEM OCOOEHHO MPEATOUYTHTEIbHON SABISAETCS

15 HAaTpUEeBas COJb.

Tperpum 00BEKTOM HACTOAIIETO H300PETEHUS SIBJISIETCS] KOMITO3HUIUS,
coaepkallas CoefuHEeHUe, OonuchiBaromeecs oduen gopmynoii (1), npuBeaeHHo
HUKE, WM ero papMaLeBTHUYECKH IPUEMIIEMYIO COJIb, HIIH (papMaLeBTUUECKH
IpUEMJIEMBII CONBBAT YKA3aHHOTO COEAMHEHUS WM COJIU, U AUCIIepTUpYIoIee

20 CPEenCTBO U/MJIM OCHOBHOE COEIUHEHHE:
[Xumunueckas popmyna 15]
R3

I
HN @)

ZT
A
&

X |
R4 )\\
~
N Xo
H
(1)
B KOTOPOHU:
KOJIbIIO A TIpefcTaBisieT COOOH rpyImy, OnUChIBarOLIyOCs obmel ¢popmynoi (2),
25 (3) unu (4), npuBeneHHON HUXeE (TAe CBI3U, 00O3HAYEHHBIE C TIOMOINBIO *, ** pp **%*

coenuHenbl ¢ -NH-, -CONH- u -CH;- cOOTBETCTBEHHO):

[Xumuueckas gopmyna 16]
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X1, X3, X3, X4 u X5 Bce He3aBucHUMO 0003Ha4aoT -CRy= uau -N=

R, o6o3Hauaet atom Bonopoza, atom rajoreHa mwin C,-C,-alKuIbHYIO Tpynmy;

R; ob6o3nauaer -S(=0),-NH-Rg win -S(=0),-Rg;

Rg o6o3znavaer C-Cy-ankunpuyto rpynmny (3t1a C;-Cy-ankuibHas rpymnmna
Heo0s3aTeNbHO 3aMeIleHa aTOMOM rajioreHa, ruapokcurpynmnoi, C-Cy-
ankokcurpynmnoi, Cs;-Ce-unknoankunbHou rpynmnoi unu Cs-Ceg-
reTeponukaoankunbHon rpynmnoii) unu Csz;-Ce-nukiaoankunpHyto rpynmny (3ta C3-Ce-
LUKJIOAJKUJIbHAA Tpynna HeoOs3aTenbHo 3amenmena C-Cy-anKuapHON TPYIION);

R3; obGo3nauaer atom Bomopona, Cs-Ce-niuknoankunpuyto rpynmy unn C;-Ce-
AJTKOKCUTPYIIIY;

Rs o6o3HavaeT aTom rajioreHa;

R¢ o6o3nauaer atom Bomopona u Ry o6o3navaer atom rajgorena unu Csz-Ce-
LUKJIOAJIKUIBHYIO TPYIIY;

R; o6o3nauaer C;-C4-alKUIbHYIO TPYIIY; U

Ry o6o3HavaeT aToM BomOpoAa.

CoenuHeHHs1, COJIU WIJIH COJBBATHI, COOTBETCTBYIOIIHE TPEThEMY OOBEKTY,
00anarT BHICOKOW HHTHOUPYIOINEH aKTUBHOCTBIO 1O oTHOMmeHH0 k MEK u ux
MOHO HCIIOJIb30BATh MPUMEHSTH AJIS JICUCHUS HIJIM MPEIyIPeKIeHUs
nposudepaTUBHBIX KJIETOYHBIX HAPYIICHUH, B YACTHOCTH, PAKOBBIX 3a00JIeBaHUI
(TouHee, pakoBBIX 3a0oneBaHuil ¢ mytanueit RAF).

Hwkxe npuBeneHsl mpuMepbl COEIMHEHHUH, COOTBETCTBYIOLUX TPETheMY OOBEKTY
N300pETEeHHUsI, KOTOPBIE SBJISIIOTCS MPEANOUYTUTEIBHBIMU B OTHOLIEHHH, HATIPUMED,
UHTrUOUpYIOIel akTUBHOCTH 1o oTHOImEeHU0 K MEK n metabonuueckoit
CTaOUJIBHOCTH:

2-(4-muknonponui-2-¢pTopaHuianHo)-3,4-nudrop-5-[[3-pTop-2-

(MeTuncynbhamMonIaMuHO )IUPUANH-4-un|MeTun |0en3amun (coequaenue A-1),
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(+/-)-3,4-nudtop-5-[[3-¢pTop-2-(2-rUApOKCUNTPONTHIICY Ib(HAMOUTAMHHO ) -
nupuauH-4-un|merun]-2-(2-prop-4-fioganunuHo)oenzamun (coequnenue A-17),
3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-(oxceran-3-
WIMETHUIICYIb(paMOUIaMUHO ) TUpUAHH-4-11 | MeTH1 |Oen3amun (coenunenue A-21),
3,4-nu¢rop-2-(2-prop-4-tiongannnnno)-5-[[3-prop-2-(MeTuncyaphamMonIaMuHO)-
nupunuH-4-un|merun|oenzamun (coenunenue A-25),
5-[[2-(uuknonponmicyibhaMmouIaMuHoO)-3-Gropnupuann-4-mi|merun|-3,4-
nudrop-2-(2-prop-4-fionanununo)oenzamua (coequnenue A-30),
3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUITHJICYJIb(aMOUIAMUHO ) TUPUIUH-4 -1 |MeTu |[Oenzamun (coequnenne A-33),
5-[[2-(3tuncynbhamonnaMuHo)-3-propnupuaun-4-mi|metun|-3,4-nudrop-2-(2-
¢drop-4-fionanununo)oen3zamun (coenunenue A-40),
3,4-nudrop-5-[[3-¢pTop-2-(2-pTOopaTHNACY TBPAMOUTAMUHO ) TUPUANH-4-
wi|mernn]-2-(2-prop-4-tionarnnuHo)oen3amun (coennHerne A-42),
5-[[2-(3TuncynbhormIaMUHO)-3-pTopnupunuH-4-un|metnn|-3,4-nudrop-2-(2-
¢rop-4-itonarununo)-N-merokcudenzamuy (coenunenue B-16),
3,4-nudTop-2-(2-prop-4-fionaHunuHo)-5-[[2-(MeTuICy 1P aMOUIAMUHO)-
nupuaun-4-un|metun|6benzamun (coenunenue C-3),
2-(2-pTop-4-tiogaHunuHo)-5-[[3-¢pTop-2-(MeTUnCyIbPaMOUIAMUHO ) TUPUANH-4 -
wi|metun]-1-metun-N-[(2-MeTuanponan-2-mi)oKCH|-6-0KCOMUPUANH-3 -KapOOKCaMH
(coenunenue J-10),
5-(2-pTop-4-itonanununo)-2-[[3-pTop-2-(MeTuacynbHaMOUTaAMUHO ) TUPUIHH-4 -
wi|mMetui |nupuaun-4-kapookcamun (coennHenne L-1),
5-pTop-4-(2-prop-4-fionanunuuo)-1-[[3-prop-2-(MeTunCcyabpaMoOnIaMUHO)-
MUPUANH-4-UJ |Me T |-6-0KconupuanuH-3-kapOokcamun (coennnenue N-1),
1-[[2-(3tuncynpdorunamuno)-3-propuupuauna-4-mn|mermn|-4-(2-prop-4-
HOMaHUIINHO)-5-MeTUII-0-OKCOMUPUANH-3-kapOokcamua (coequnenue P-2),
1-[[2-(3TuncynpdorunamuHno)-3-propuupuauna-4-mn|metmn|-4-(2-prop-4-
HOnaHUINHO)-N-MeTOKCU-5-MeTHI-6-0KCOMupuauH-3-kapObokcamua (coenunenue P-
5), n
N-nuknonponuin-4-(2-prop-4-tionanmnuxo)-1-[[3-¢pTop-2-
(MeTuiCy b aMOMIAMHUHO ) TUPUAUH-4-UIT|METHI |-5-MeTUI-6-0OKCOMUPUANH-3 -

kapbokcamup (coequnenne P-6).
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IIpu ucronp30BaHUU B HacTOsIIEM u3o0pereHnn TepMuH "Papmakones AnoHun"

o3navaet nybsukauuio The Japanese Pharmacopoeia, Seventeenth Edition. Kpome

TOro, "mepsas cpeaa AJjs UCCIeJOBaHUs PACTBOPEHUs B COOTBETCTBUU ¢ PapmMakoneei

SnoHun" o3Havyaer NEPBYIO CpeAY AJIA UCCIENOBAHUA PACTBOPCHMA, OIIMCAHHOTO B

nyonukanuu The Japanese Pharmacopoeia, Seventeenth Edition.

Hwuxe npuseneHsl npumepsl abOpeBUATYp, HCHONB3YIOMUXCS B HACTOSIIEM

ONMUCaHHWH, U UX 3HAYCHUA.

Boc:
COMU:

AbY:
ALK:
JAXM:
JUIIDA:
JIAMA:
IAM®:
JIMCO:
DK:
SJK-HCI:
EtOH:
I'ATY:

HOAt:
HOOBt:
JAJT:
MeOH:
NMP:
TBC:
TOK:

T @:
Xantphos:

TpeT-0yTOKCUKapOOHMIT

(1-umaHo-2-3TOKCH-2-0KCOATHIIUIEHAMHUHOOKCH ) -
nuMeTuaaMuHoMmopdonuHokapOenuiirekcapropdocdar

nUa3a0UIUKIIOYHIEeIeH

N,N’-IUIUKJIOTEeKCHIKaAPOOTUUMU T

IUXJIOPMETaH

N,N-auuzonponuisTuiaMuH

N,N-guMmeTunaneraMug

N,N-gumerundpopmamun

ITUMETHUIICY b OKCHA
1-3Tun-3-(3-auMeTUIaMIHONPOIIUII )KapO O AU MHA
1-(3-nuMeTHIaMUHOTI PO )-3 -3TUIKAPOOAUUMHUATUAPOXIOPHUT

3TaHOJ

O-(7-azabenzorpuazon-1-mn)-N,N,N’ N’-
TeTpaMeTmiayponuiirekcagropdocdar
l-ruppokcu-7-a3abeH30Tpuasz o

3,4-nuruapo-3-ruapokcu-4-okco-1,2,3-0eH3oTpuasuy

IUU3OTPOMUIAMUT] JIUTHS

METaHOJ

N-metun-2-nuppoauaoH

TPeT-Oy TUIAUMETUIIC UITHIT

TpUPTOPYKCYCHASI KHCIOTA

teTparugpodypan

4,5-6uc(nudpennndpochuno)-9,9-1uMETUIKCAHTEH

Huxe onucaHbl OpUMEPHLI NPEATOUYTUTEIbHBIX METOAUK MMOJTYHUYCHUSA COe,Z[I/IHeHI/II‘/'L

npenyiaraeMeix B HactosimeM uzodperennu. Onpenenenus ais X, Ry, Ry, R3, Ry, Rs u
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R sBISIOTCS TaKUMU ke, KaK IPUBEJIEHHbIE BBILIE, €CJIN U3 KOHTEKCTa He ClenyeT
uHoe. R, obo3Hauvaer, Hanpumep, 4-MeTUNPEHUIBbHYIO IPYIIy WU 2-
HUTpOeHuNbHYIO rpymnny, u Ry, obo3nauaer, Hanpumep, rpynny Boc unu 2,4-
AUMETOKCUOEH3WIBHYIO TPYIIITY.

(Obwast meTonuka nmosyueHus 1)

OOmasi MeToauKa mojyueHus | sBaseTCs MPeAnOUYTHTEIbHON METOIUKON
NOJIyYeHUsI COEAUHEHU N, OMIChIBAIOIUX sl 001en Gopmynoii (6), B kotopoit X,, X3 u
X4 (KoTOpBIE MOTYT OBITH OJUHAKOBBIMU HJIH pa3HbIMHU) o0o3HaudaoT -CRy=u Re

0003HAYAET aTOM BOOOpPOaA.
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[Xumuueckas gopmyna 17]
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R2 R2 R2
1a 1c 1d
X7 R
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b.H X $/
O O 0] o}
e R, (ON -~ R
PN P N
QP g @
—» s.. .N —> Rp. A
R7NTS Rz R4 >N Ry Ry
1-3 H 1-4 H
R2 R2 R2
1e 19
) O HO o}
- R5 R5
H H
N ~ N
X1/ X1
’ [ Y
15 H,N R; R4 18 HzN R2 R4
Rz R2 Rz R2
1h 1i
H H
_N__O N 0
R3 H R5 R3 H R5
N
X7 N X7
> — |
\ R4 X
1-7 HoN R, Ry 18 N Rz Rs
R2 R2 RZ RZ
1 1K1
N_o N.__o
R3 R Ry R
3 H 5 3 H 5
X7 X7
—> —
R1 \ R1 \
1-9-1 ” Rz Ry 141241 Rz R4
1-9-2 R, R, 1-12-2 R, R,
1k2 1k3
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[Xumuueckas gopmyna 18]

H H
R% © R R’N © R
3 H 5 3 H 5
g CL @
—
N ™
Ha2N R2 R4 1-10 HoN Rz R4
R2 R2 R2 R2
1] 1ja
l 1-11 l 1-8
H H
N RS © R
R3 H R5 3 H 5
X1/ N X1/ |
N RN R R
HoN R, R4 1-8 N 2 4
R2 R2 RZ RZ

1jb 1k1

Cragus 1-1:

Peakuns SyAr (peakuus HyKJI€O(QUIBHOTO aPOMAaTUYECKOTO 3aMEIIEeHUS)
MPOU3BOAHOrO aHuInHa 1b ¢ mpousBogHsiM pTopOeH3ona la

IIpousBonHOoe aHuNMHA 1b BBOAAT B peakuuio ¢ MpOU3BOAHBIM PpTOpOEH30ma 1a B
INPUCYTCTBUHM OCHOBaHUs. [IpMepbl OCHOBAaHUS BKJIKOYAKOT OpTraHUYEeCKue
JUTHUICOAEPKALINE PEATeHThl, IPUYEM MPEANOUYTUTEIbHBIMU SIBJISIOTCS
OuC(TPUMETUIICUIINI)aMU JTUTHS U AMU3O0NponuiaaMus autus. I[Ipumepsr
PacTBOPUTEJISI BKIIOYAKOT MOJISIPHBIE allpOTOHHBIE pacTBOPUTENHU, Takue kak TI'®, 1,4-
nuokcad u NMP, npuuem npennoututenbHbiM sBiaseTcs T O@.

Cragus 1-2:

MeTtunupoBaHue NMPOU3BOIHOTO OCH30MHON KUCIOTHI 1¢

ITpousBonHOEe OEH30HHON KUCIOTH 1¢ BBOAST B PEAKLIUIO C METHJIUPYIOIIHM
peareHToM. IIpuMeprl METUHPYIOLIETrO peareHTa BKIYaT NPOU3BOHbIE
AVa3oMeTaHa, IpUYeM NPEeANOUYTUTENbHBIM ABIAETCA AUa30METUITPUMETUIICUIIAH.
IIpuMeps! pacTBOpUTENS BKIOYAIOT COUPTHL, HENOJISPHbBIE PACTBOPUTENH U CMECHU
3TUX PacTBOpPUTEINEH, MpUYEM MPEANOYTUTEIbHBIMU SBJIAIOTCSA CMECH PACTBOPUTENEH,
cozeprKaliue TOJIyOJ U METAHOJ, U CMECHU pacTBopurtenei, cogepxamue TI'd u

MECTAaHOJI.
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Cranusa 1-3:

I'mnpazoHupoBaHue NpOU3BOAHOTO anbaeruaa 1d

IIpousBonnoe anpaernna 1d BBOAAT B peakLUIO ¢ apHiICyIb(OHMITHAPAZHAOM.
[Mpumepst apunacyabGOHUATHAPA3UIA BKIIOYAOT METHIOEH30JCYIb()OHUITHAPAZUIBI
U HUTPOOEH30JICYNb(GOHUITHAPAZUIBI, TPUIEM MPEANOUYTUTEIbHBIMU SIBJSIIOT S 4-
MeTHJIOEH30JICYIbPOHUITUPA3UT U 2-HUTPOOeH30ICcyIbpoHunruapasun. [lpumepst
pPacTBOPUTEISI BKJIIOYAIOT MOJSPHBIE PACTBOPUTENH, TAKHE KaK CIIUPTHI, IPUYEM
NPEeANOYTUTEIbHBIMU SIBJISIOTCS METAHO U 3TAHOJI.

Cranus 1-4:

Peakuus coyetaHusi NpoU3BOJHOTO THAPa3oHa le ¢ Mpou3 BOAHBIM
apunOOpoOHOBON KHCIOTHI 1f

[TpousBonHOe runpa3zoHa le BBOAAT B PEAKIUIO C MPOU3BOIHBIM apUIOOPOHOBOH
KHCIIOTHI 1f B MpUCYTCTBUU OCHOBaHUS. [IpiMepbl OCHOBaHMS BKJIIOYAKOT COJH
yrOJIbHOH KHUCJIOTBI U AMHUHBI, TPUYEM MPEANOYTUTEIbHBIMHU SBISIIOTCS KapOOHAT
kanusa u JJUIIDA. ITpumepsl pacTBOpUTENS BKIOYAIOT MOJSIPHBIE PACTBOPUTEINH,
takue kak 1,4-nuokcan, IM®, NMP u TI'®, npuyeM npeanoOUYTUTEIbHBIM SBJISETCS
1,4-nuoxcan. Temnepatypa npoBefeHUs peak UM NpeanodTuTenbHo pasHa 80°C unu
BBILIE.

Cragus 1-5:

VnaneHue 3alUTHOM I'PYIIBI U3 NPOU3BOAHOTO MeTHiOeH30aTa 1g

IIponsBoaHOe MeTUIOEH30aTa 1g MOMEIAIOT B KUCIYIO CPENy AJISI YIAaJICHHs
3alUTHON rpynnsl Ry. [IpuMepbl KUCIOTH BKIIOYAIOT CEPHYIO KUCIOTY,
XJIOPUCTOBOJOPOAHYIO KHCIIOTY, METAHCYIb(HOHOBYIO KHCIOTY U TPUPTOPYKCYCHYIO
KHCJIOTY, IPUYEM NPEANOYTUTEIbHON sIBIIsieTCS TpUPTOpYKCycHas kuciota. [Ipumepsr
PacCTBOPHUTENS BKIIOYAKT CIUPTHI U HENOJSIPHBIE paCTBOPUTENH, Takue Kak [IXM,
NpHUYeM NPEeANOYTUTENbHBIM siBisieTcss JIXM.

Cragus 1-6:

I'uaponu3 mpou3BOAHOTO CI0XHOTO 3¢upa lh

IIpousBonnoe cinoxHOro 3¢upa lh BBomAT B peakuuto ¢ runpokcuaom. [Ipumepst
TUAPOKCUJIA BKJIIOYAKOT TUAPOKCUJ JIUTUS, THAPOKCHUJ Kalusl U TUAPOKCHUI HaTpus,
IpUYeM NPEeANOUYTUTENbHBIM ABISAETCS TUAPOKCHA AuTHUsA. Ilpumepsl pacTBopuTeNs
BKJIFOYAKOT MOJISIPHBIE PACTBOPUTENH, TaKUE Kak cnupThl, TI'®, Boxa, 1 cMeCU 3TUX

PacTBOPHUTEJIEH, IPUYEM NPEANOUYTUTEBHBIM ABISIETCA BOAHBIN pacTBOp TI'®D.
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Cragus 1-7:

AMunupoBaHue IPOU3BOAHOIO O€H30MHOM KUCIOTHI 11

IIpousBonHoe O€H30MHON KUCIOTHI 11 BBOAST B PEAKLUIO C MOAXOJSIIUM
aMHHOM HUJIM aMUHTUJIPOXJIOPUAOM B NIPUCYTCTBUU peareHTa peakluu KOHJEHCALUH.
IToaxonAmuii aMUH UM AMHUHTHAPOXJIOPU] HEOOSA3aTEIbHO MOXKET COAEpIKATh IPYyIIy
Boc. Ilpumeps! pearenra peakiuu koHaeHcanuu BkiaodaoT JUK, 9K unu
3JK-HCI, TATY, COMU u nponundochoHOBbIi aHTHAPHUA (LIUKIHIECKUH TpUMeEp),
U NIpU HEOOXOIMMOCTH MOKHO AOMOJHUTENbHO n100aBuTh, Hanpumep, HOOBt unu
HOALt. Tak, Hampumep, NPeANOUYTUTENHHO UCIMONB30BaTh KoMOuHa i DK unu
3JIK-HCl u HOOBt unu ucnons3oBate [ATY. B HEKOTOPBIX cliydasx B JOMOJHEHUE K
peareHTy peakLMu KOHJEHCAalUH Tak)Ke MOKHO UCIIOJb30BaTh OCHOBAHUE, TAKOE Kak,
HanpuMmep, JAUIIDA unu TpusaTUNaMuH, IPEeANOYTUTENBHO, €CJIU OCHOBAHUEM
sasasercs [JUIIDA. Ilpumepsl pacTBOpUTES BKIOYAKOT MOJSIPHbIE PACTBOPUTENH,
takue kak JIM®, JIMA, NMP, MeTaHOJ U 3TAHOJ, U CMECH 3TUX PaCTBOPHUTEINEH,
NpHUYEeM NPEANOYTUTENbHBIM siBisieTcss JIM®D.

Cragus 1-8:

CynpdamMuaupoBanue uiu CynabpoHAMHUANPOBAHNE MPOU3BOJHOTO aMuHa 1], 1ja
unu 1jb

CynbbamunupoBaHue:

IMpousBonunoe amuHa 1j, 1ja unu 1jb BBOAAT B peakHIO C TOAXOASLIAM
CyJb(paMONIXJIOPUAOM WU 4-HUTPOPEHUICYyIb(HaMaTOM B IPUCYTCTBUU OCHOBAHUS.
IMonxonsmuii cyabhaMoOUNXopua uiu 4-HUTpoheHuICyabdhamar HeoOsI3aTETbHO
MOXeT conep:xaTh rpynny Boc. [IpumMepsl OCHOBaHMS BKIIOYAIOT aMUHBI, IPUYEM
NPEeANOYTUTEIbHBIMU SIBJISIOTCS NUPUANH, TpudsTunamMul, AUIIDA u umunazon.
IIpumepsl pacTBOPUTENS BKJIKYAIOT NOJAAPHBIE PACTBOPUTENH, Takue Kak [IM®,
JAMA, NMP, TT' @, 1,4-guokcaH, aleTOHUTPUI U MUPUAUH, HETOISIPHBIE
pacTBOpPUTENH, TAKUE KaK IUXJIOpPMETaH U JUXJIOPITaH, U CMECH 3TUX PAaCTBOPUTEIEH,
npudeM npeanodtTuTebHbIiMu ABIsiIOTCA AM®, IMA, TI'® u nuxnopmeTas.

CynbdpoHaMuUIUpPOBAHUE:

IMpousBonuoe amuua 1j, 1ja unu 1jb BBOAST B peakUiO ¢ MOAX OIS UM
CyJNb(OHMIXJIOPUIOM B MPUCYTCTBUU OCHOBaHUSA. [IprMepsl OCHOBaHHS BKIOYAKOT
aAMUHBI, TPUYEM NPEANOYTUTEIbHBIMHU SBISIIOTCS NUPUAUH, TpudTUNamuH, JUIIDA u

nMuaa30JI. HpI/IMepr PaCcTBOPUTEIIA BKIKOYAKOT MOJIAPHBIC PACTBOPUTECIIN, TAKHUE KAaK
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IM®, IMA, NMP, TT'®, 1,4-nuokcaH, alleTOHUTPUI U TUPUIUH, HETIOJSIPHBIE
pacTBOpPUTENH, TAKHE KaK IUXJOPMETAaH U JUXJIOPITaH, U CMECH 3TUX PACTBOPUTEINEH,
IpUYeM NPEeANOUYTUTENbHBIMY ABIAOTCA AUXJIOPMETAH U MUPUIHH.

Cragus 1-9-1:

Y nanenue rpynmnel Boc u3 npousBonHoro cynbsdpamuna unu cyabdonamuna 1kl

Ecnu Ry wnu R3, comeprkamuiicss B mpou3BOIHOM CyibdamMuna uiu
cyneponamuna lkl, conepkut rpynny Boc, To rpynny Boc ynansooT nyrem
nomeuienus: coenuHenus: 1kl B kucayro cpeny. IIpuMepsl KUCIOTHI BKJIKOYAIOT CEPHYIO
KHCJIOTY, XJIOPUCTOBOAOPOJHYIO KHUCIOTY, METAHCYJIb()OHOBYIO KUCIIOTY H
TPUPTOPYKCYCHYIO KUCJIOTY. AJNIBTEPHATUBHO, YAAJEHHE 3alIUTHON rpynmel Boc
MO’KHO IPOBECTH MyTEM MOJy4YEHHUS KUCIOThI, HAIPUMEP, C UCIOJb30BaHUEM
xnoprpumermicuiana (TMC-Cl) B ciupre. [Ipumepsl pacTBOPHUTENS BKIOYAIOT
CIIUPTHI U HEMOJISIpHBIE pacTBOpUTeNu, Takue kak JIXM. KomOnHaume KUCIOTH U
pacTBOpPHTENSI IPEANOYTHTENBHO ABJsAeTCs, HanmpuMep, komOuHamus TMC-Cl u 2,2,2-
TpudTOp3ITaHONA HIIH KOMOMHAIMS TPUPTOPYKCYCHON KHCaoThl 1 JIXM.

Cragust 1-9-2:

ANKUIUpOBaHUE, ANKCHUINPOBAHNE, ANKUHIIUPOBAHNE UJIM THOSTEPHUPUKALIHISA
MPOU3BOAHOIO cylibhamuaa wiu cynabhonamuaa 1kl

Ecnu Ry nnu R, coneprxamuiics B mpou3BOJHOM cyibdamMuna uin
cynbponamuna lkl, o6o3HayaeT rajoreH, TO €ro MOKHO aJKHJIUPOBATH,
AJKEHWJINPOBATH, AJKMHWINPOBATh UM THOATEPUPUIINPOBATH, HAIPUMED, 10
NPUBEACHHON HUXKE METOAUKE.

Metonuka 1 (AnkunupoBaHUE UM ATKEHUJIUPOBAHHUE, TPOBOJUMOE MO PEAKLHHU
nepekpectHoro couetanusi Cyn3yku-Musiypa)

Coenunenne 1k1 BBOIAT B peakIUIO ¢ MOAXOAAIMEH OOPOHOBOH KHUCIOTOH,
noAXOIIUM 3(GupomM OOpOHOBOH KHCIOTH MUK OopaToM B npucyrctsuu Pd. Oto
MOYHO OCYIIECTBUTH [0 METOAUKE, ONMMCAHHON, Hanpumep, B nydoaukauun Chem.
Rev. 1995, vol. 95, no. 7, p. 2457 unu B nyonukamuun ACC. Chem. Res., vol. 40, p.
275,. IlpeanodTuTeNnbHbIE IPUMEPBI OCHOBAHUS BKJIKOYAOT HEOPTAHUYECKHUE COJIH,
Takue Kak KapOOHATHI, U TUAPOKCUABI, U AMUHBI, TaKHe Kak TpuaTuiaaMuH u JJUIIDA,
NpUYeM MPEeANOYTUTENbHBIMU SIBISAIOTCS KapOOHAT HATpUA, KapOOHAT Kalus U
TpusTUNaMuH. IIpuMepsl pacTBOpUTENs BKIIOYAIOT MOJISPHbIE PACTBOPUTENH, TAKUeE

kak TI'®, 1,4-quokcan, IM®, JIMA, NMP, meTanos, 3TaHOJ, 2-NIPONAHON U BOAA, U
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CME€CH 3THUX PAaCTBOPUTENEH, IPUYEM IPEANOYTUTENbHBIMH SIBJISIFOTCS CMECH
pactBopurenen, coaepxamue TI'® u 2-nponaHoI, 1 CMECH PACTBOPUTEINEH,
conepsxamue TT'® u Boxy. [Ipumepsl coennnennit Pd u ero aurangoB BKIOYAKOT
onucanHbie B nyOnukanusx Chem. Rev. 1995, vol. 95, no. 7, p. 2457, ACC. Chem.
Res., vol. 40, p. 275 u ACC. Chem. Res., vol. 41, p. 1461, npuuem
npeanoytutenbHbiMu ABJSIOTCA PAdCl2(PPh;s),, PA(PPhs), u [1,17-
ouc(audenundocpuno)dpeppoueH | namnanuii(I)auxnopun. Temneparypa npoBeneHus
peakuuu npennoytuTeabHo paBHa 80°C wiu BbIlIe.

Metonuka 2 (ANKHIMPOBAHUE UM AJIKEHUJIUPOBAHUE, TPOBOIUMOE O PeaKIu
nepeKkpecTHOro coueranusi Herumm)

Coenunenne 1kl BBOIST B pEaKIUIO € MOAXOAAIMMUM OPTAHUYECKHM
LIUHKCOJep KaUM peareHToM B npucyrcTBur Pd nin Ni. TO MOKHO OCYIECTBUTH
0 METOJMKE, ONMMCAHHOHN, HanpuMep, B nybmukanun Tetrahedron. 1992, vol. 48, no.
44, p. 9577 unu B nydnukanuu Aldrichimica Acta. 2005, vol. 38, p. 71. IIpumepsr
PacTBOPUTEIS BKJIKOYAKOT NOJsIpHbIE pacTBOpUTENH, Takue kak TI'®, 1,4-guokcaHn,
JIM®, IMA u NMP, u cMecu 3Tux pacTBOpuUTesel, IpUuueM NpeAnouT UTeIbHbIM
sBisieTcst TT'@. IIpumepsr coequnennii Pd u Ni BKJIIOYaIOT OMUCAHHBIE B TyOJUKAIUSIX
Tetrahedron. 1992, vol. 48, no. 44, p. 9577 u Aldrichimica Acta. 2005, vol. 38, p. 71,
a takxe PdCIl,(PPhs),, Pd(PPh3), u [1,1°-
ouc(audenundocduno)dpeppouet|nannaguit(Il)guxaopun, npuaem
npeanoytutenbHbiMu sBIsSIOTCS PACl,(PPh;3),, Pd(PPhs), u [1,1°-
ouc(nupenundpochuno)dpeppouen|namnaauii(Il) guxnopun.

Metoauka 3 (ANKUHUIUPOBAHHUE, TPOBOJAMMOE 0 PEaKI[UH NePEKPECTHOTO
couetanus CoHorammupa)

Coenunenne 1k1 BBOIST B peakIUIO ¢ MOAXOAIMUM aJIKMHOM B pucyTcTBun Pd
1 Cu. DTO MOKHO OCYINECTBUTDb MO METOJIHUKE, ONTMCAHHOHN, HAIPUMED, B MyOJIHKAITNU
Chem. Soc. Rev. 2011, vol. 40, p. 5048. Tlogxoasmuii aJKuH MOXKET COIEPKATh
CUJIMJIIbHYIO TPYNIY, H UM MOJKET SIBJISATHCS, HAPUMED, TP UMETHIICHIIHIIALETHIICH.
IIpuMepsl OCHOBaHUs BKJIIOYAIOT aMUHBI, Takue Kak Tpustunamus, JJUIIDA, IBY u
NUTMEPHUANH, 1 HEOPTaHUYECKHEe OCHOBaHUsI, Takue kak NaOAc, npuuem
MPEaNOYTUTEIbHBIMU SIBJISIFOTCS TpudTHinaMuH u JJUITDA . Tlpumepst cogepskamero Pd
katanu3aropa Bkao4aoT PACly(PPhs),, PA(PPhs)s, [1,17-
ouc(nupenunndocduno)dpeppouet |namaguit(I)auxnopun, Pd (OAc), u Pd,(dba)s,
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npuueM npeanoututebHbIMU ABIsIOTCS PACl2(PPhs),, PA(PPhs3)s u [1,1°-
ouc(nupennndpochuno)dpeppoues|nammaguii(Il) nuxnopun. [pumepsr coenunennii Cu
BKJIIOYAIOT HOIUA Meau, OpOMHUA MeIH U XJIOPHUA MEIH, MPUUYeM Ip eATOYTUTEIbHBIM
ABasAeTcs Hoaua Menu. Ilpumepsl pacTBOpPUTENS BKIOYAKOT NOJAPHbIE PACTBOPUTEIH,
takue kak TT'®, 1,4-nuokcan, IM®P, JIMA, NMP, IMCO, meTaHOJ, 3TaHOJI U 2-
MPOMAaHOJ, U CMECH 3TUX PACTBOPUTEINIEH, IPUUEM NPEANOUTUTENbHBIM sABIsieTcss TT'D.

Meronuka 4 (Tuosrepud uxamms)

Coenunenne 1k1 BBOIST B peakUIO ¢ MOAXOIAIUM MEPKANTAHOM HJIU COJIBIO
MepkanTaHa B npucytcTBud Pd. IIpuMepsl OCHOBaHHS BKJIIOYAIOT AMUHBI, TAKUE KaK
tpusTunamus, JIUIIDA, JIBY u nunepuaud, npudeM NpeinOYTUTEIbHBIMU SABISIOTCS
tpusTriamud u JIUIIDA. Tlpumeps! conepskamero Pd karanuszaropa BKIOYAOT
KOMIUIEKCHI 00Jlaiaroero HyaeBoil BaneHTHOCThIO Pd, Takne kak Pd(PPhs)s, mpuuem
NpeAnoYTUTENbHBIM sBIsieTCA [(4,5-0uc(nudennndpocduno)-9,9-numeTnnkcanTex)-2-
(2’-amuno-1,1’-6udennn)|nannaguii(Il)merancynpdonar. [Ipumepsl pacTBOpUTENS
BKJIFOUAIOT MOJsAPHbIE pacTBoputend, takue kak TI'®, 1,4-quokcan, M, [IMA,
NMP, IMCO, MeTaHO, 3TaHOJI U 2-NPONAHOJ, U CMECH 3TUX PACTBOPUTENEH, MpUuieM
NPEANOUYTUTENbHBIM sABJIsAETCA 1,4-THOKCaH.

Cragus 1-10:

bpomupoBanue unu XJ0pupoOBaHUE MPOU3BOJHOTO aMHUHA 1]

Ecnu R4 mnm Rs, coneprxamuiics B npoM3BOJIHOM aMuHa 1j, 0003Ha4aeT rajores,
TO COeAMHEHHE 1] MOXKHO BBECTH B PEAKLINIO ¢ OPOMHAOM MEAH WU XJIOPUAOM MEIu
IJ1s1 IPOBEAeHUs] OPOMUPOBAHUS UK XJOPUPOBaHUs. [IpuMepsl pacTBOpUTEIS
BKJIIOYAKOT MOJISIpHbIE pacTBOpuUTeNH, Takue kKak TT'®, 1,4-auokcan, [IM®, IMA u
NMP, npudem npennodyturenbHbiM spasercs M.

Cragusa 1-11:

Beenenue 3amutHO# rpynnsl ThC B mpousBogHoe amuHa 1]

Ecnu Rj, comepskamuiicss B IpOU3BOAHOM aMHUHA 1], CONEPIKUT TUAPOKCUTPYIIIY,
TO COeMHEHHE 1] MOKHO BBECTH B PEAKIHIO C TPET-OyTUIIUMETUIXIIOPCUIAHOM
(TBC-Cl) B mpuUCYTCTBUH OCHOBAHHS IJIsl IPOBEACHUS BBEACHUS 3AIIUTHON TPYIIITBI
TBC. I[Ipumepsl OCHOBaHUS BKJIKOYAIOT TaAKHME OCHOBAaHUS, Kak TpudTuiamuH, JUIIDA
U UMHUJ1a30J1, IpUUYEeM MPEANOUTUTENbHBIM ABJsIeTCS TpudTUIaMuH. [IpuMepsl
PacTBOPUTEIS BKJIKOYAKOT NOJspHbIE pacTBOpuTean, Takue kak TI'®, 1,4-auokcasn,

JAM®, IMA u NMP, npuyem npeanoyTUuTe bHbIM sBaseTrca M.
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Cragus 1-12-1:

VYnanenue 3amutHoi rpynnel ThC u3 nponsBoaHoro cynbhamuaa win
cynabponamuna 1k2

Ecnu R3, coneprkamuiics B NpOU3BOAHOM Cyibdamuaa win cyabpoHamuna 1k2,
copepxut rpynny TBC, To coennnenne 1k2 BBOIAT B peakiuio C
terpabyrunammonuiiprTopunom nis yaaneuus rpynnsl TBC. [lpumepsl pacTBopuTENs
BKJIIOYAKOT MOJISIpHBbIE pacTBOpuUTeNH, Takue Kak TI' @, 1,4-nuokcan u AM®P, npuuem
MPEANOUYTUTENbHBIM siBJsieTCA 11 D.

Cragus 1-12-2:

JlecununupoBaHue MPOU3BOAHOrO cylbhamuaa win cynbonamuna 1k2

Ecnu Ry wm Rs, comeprkamuiicss B MpOU3BOJHOM CyJibaMuaa HIu
cynbponamuna 1k2, conepkxuT CHIMIBHYIO Tpymnmy, TO coeguHeHue 1k2 BBonsar B
peaKkUHI0 ¢ OCHOBAHHUEM JIJIsl YAAJIEHUs CUIUIBHON rpynnsl. IIpumepel ocHOBaHUs
BKJIFOYAIOT COJIM YTOJbHOM KHCIOTHI, IPUYEM NPEANOYTUTEIbHBIM SIBIIETCA KapOOHAT
kanus. IIpuMepsl paCTBOPUTENS BKIOYAKT CIUPTHI, TAKME KaK METAHOJ U 3TAHOI,
IpUYEeM NMPEANOUTUTENbHBIM ABJIAETCS METAHOI.

(Ob6mas meTroauka mogy4eHus 2)

OO6mas MeToauKa MoJy4eHus 2 sBIAETCS APYTrOd MPeAnOYTUTENbHON METOAUKOM
nonydeHnus coequHenus lkl.

[Xumunueckas popmyna 19]

0.__0
0.0 -
7 Rs H Rs
H N
X/ N X1/
;
\ RV
HoN R, Ry 21 N Re Ra
R, R, Ry v Ry
1h

H
HO_ O . N0 o
H 5 3 H 5
hed X7
— —
R1 \ R1 \
2-2 ” Ry R4 2-3 ” Ry R4
Rz Rz R Rz
2b 1k1
Cragusa 2-1:

CynbpamuaupoBaHue Wi CyJb(OHAMUAUPOBAHNE TPOU3BOAHOTO aMuHa 1h

MPOBOAAT MO TAKOM € METOAUKE, KaK UCIOJb3YyIascsa Ha ctaguu 1-8.
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Cragus 2-2:

I'maponu3 mpoU3BOAHOIO CIOXKHOTO 3¢Upa 2a MPOBOIAT MO TAKOH K€ METOJHKE,
KaK MCHOJIB3YHIasics Ha ctaguu 1-6.

Cragus 2-3:

5 AMUIUpOBaHNE NPOU3BOJHOIO OEH30MHONW KUCIOTH 2b MPOBOAST MO TAKOH ke
METOAMKE, KaK UCMONb3yIoIasics Ha ctaguu 1-7. Ilepen nposBeaeHneM aMuaupOBaHus,
B 3aBUCUMOCTH OT CUTYyallUH, TAK)KE€ MOXKHO MPOBECTHU yaJE€HUE 3aIMUTHON I'PYIIIbI
Boc, ankunupoBaHue, aJKeHUIUPOBAHUE, AJKUHUIUPOBAHNE, THOSTEPHPUKALIHIO,
OpoMUpOBaHUE UJIU XJIOPUPOBAHUE MTPOU3BOAHOTO OeH30HHOM KuCIOTH 2b o Takoi
10 K€ METOJMKE, KaK UCIoab3yromascs Ha ctaauu 1-9-1, 1-9-2 unu 1-10.

(O6mas meToauKa MoJy4eHus 3)

OO6mas MeTonuKa MOJy4YeHUs 3 SABISETCS APYrod MPEeAnOYTUTEIbHON METOIHKON
nonydeHnus: coequHenus lkl.

[Xumuueckas gopmyna 20]

HO_ 0O HO_ 0O
R5 R5
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0. 0 N X7
VI —
- 1
3.2 RETNTS Rz Ry 33 N Ry Rs
R, R R2
15 3b 1K1

Cragus 3-1:

I'mppasoHupoBanue NPOU3BOAHOTO ANbAETUAA 1C MOKHO IPOBECTH IO TAKOU XKe
METOAMKE, KaK UCIOJNb3YIOLasics Ha cTaauu 1-3.

Cragus 3-2:

20 AMHUANPOBaHUE MPOU3BOAHOTO OEH30MHON KUCIOTHI 3a MPOBOMST IO TAKOH Ke

METOAMKE, KaK UCIOJNb3YIOMasics Ha cTaguu 1-7.

Cragus 3-3:

Peaknuio codeTaHuss mpou3BOAHOTO THAPa3oHa 3b ¢ mponu3BoaHBIM

apunbopoHoBoil kucnotsl 1f, ynanenue 3aumutHo# rpynnsl Ry, u cynsbamunupoBanue
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WU CyJb(GOHAMUIUPOBAHNE TPOU3BOAHOTO AMHUHA MOXKHO MPOBECTU MO TAKUM XKe
METOAUKAM, KaK HCHOJIb3yIoLuecs Ha ctaausax 1-4, 1-5 u 1-8 cooTBeTCTBEHHO.

(Ob6mas meronuka rnoay4eHus 4)

OO6mas MeToauKa MOJNyYeHUs 4 ABASETCSA MPEANOYTUTENbHON METOAUKOM
(dbopMUpOBaHUsSI OCHOBHOH LIENH COeNMHEHMNS, OMUChIBAIOLIErocs odmei hopmyoi
(1), B KOTOPOI#1 KOJNBIO A mpeAcTaBisieT cOO0H rpynny, OMUCHIBAIOINYIOCA 001ei
bopmynoii (4), X, obo3nauaer -N=, X, obo3navaer -CF=, u R¢ u Ry o6o3navatoT
aTOMBI BOJIOPOJA.

[Xumuueckas gopmyna 21]

NT X
|
= Cl
HoN
/O (@] Rs F Rs
H 4b
N
—>
Ner R 4-1 R4
7 4
@]
4a 4c
Cragus 4-1:

AnkunupoBaHue coeluHeHus 4a

Coenunenne 4a BBOJAT B PEAKLUIO C COEUHEHUEM 4b B IPUCYTCTBUH
ocHoBaHusA. IIpuMepsl OCHOBaHUS BKJIIOYAKOT (ocdaThl aJIKOKCHUIbI METAJUIOB, TAKHE
KaK TPeT-OyTOKCHI HATpPHsl, IPUYEM MPEINOYTUTENbHBIM SIBIsETCS TpuKanuiipocdar.
JIist yCKOpeHUs MPOTEKaHUs peaKLMU MOKHO 100aBUTh, HATIPUMED, HOMHUA KaIHs HJIH
TeTpabyTHIAMMOHUHHOIUA, TPUYEM MPEANOYTUTENbHBIM B KA4ECTBE TaAKOH 10OaBKHU
ABJIsieTcs TeTpabyTunamMmonuiiionun. [IpuMepsl pacTBOPUTEI BKIOYAOT MOJSPHBIE
pactBopuTenu, Takue kak NMP u 1,3-quMmeTun-2-uMua3oNluuHOH, IPUYEM
MPEANOUYTUTENbHBIM ABJIsAETCA L, 3 -TUMETUI-2-UMUIa30IUANHOH. TemMnepaTypa
NPOBEAEHUs PeaKL Uy NpeanouTuTenbHo paBHa 40°C unu BblLe.

Hcxonnble BemecTBa U peareHThl, HCHOJb3YIOMUECs AJs NOJydeHUS
COEIMHEHUN, PeaIaraeMblx B HACTOSIIIEM U300PETEHNH, TaKKe MOTYT 00pa30BBIBAThH
COJIM UJIU COJIBBATHI, IPU YCJIOBUH, YTO OHU HE NPENATCTBYKOT NPOTEKAHUIO
HEOOXOMMBIX pPEeaKIUi.

Ecnu coenunenune, npeaiaraeMoe B HACTOSIIEM U300PETEHNH, MTOJYYAIOT B
cBOOOIHOMN GopMe, TO €ro MOXKHO NMPEBPATUTD B (PapMaLleBTUUECKH MPUEMIIEMYIO COJIb

WU CONBBAT 1Mo 0ObIdyHON MeToauke. C Apyroil CTOPOHBI, €CJIU COEUHEHUE,
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npeaiaraeMoe B HaCTOAIIEeM H300peTeHnH, Moay4arT B GopMe papManeBTHUECKH
IpUEMJIEMOH COJIM HUIM COJIbBATa, TO €r0 MOXHO NPEBPATUTh B COEIUHEHUE,
HaxoJsmeecss B cBOOOIHOH popme.

Brinenenue niam 04UCTKY CO€JUHEHUH, MpejlaraeMbIX B HACTOAILEM
N300peTEeHNH, MOKHO NMPOBECTH C UCIOJIb30BAHUEM, HAIIPUMEP, MePETOHKH,
nepekpucTain3anuu win xpomarorpadguu. Ecin cymecTByoT n3omeps! (Takue Kak
SHAHTHUOMEPHI, THACTEPEOU3OMEPDI MU KOH()OPMALMOHHBIE U30MEPBHI), TO BBIIEICHUE
WU OYUCTKY COCNMHEHHI MOXXHO MPOBECTH C HCIIOJIb30BAHUEM, HAIPUMED,
NepPeKPUCTAIUIH3ANNN, METOAUKHU Pa3aeIeHIs] TUaCTePEOU30MEPHBIX COJIEH,
(bepMEeHTATHBHOTO pa3aesieHus: Wik XpoMmarorpaduu (HanpuMep, TOHKOCJIOWHOM
xpomartorpaduu, KOJOHOUHOH XpomaTorpaduu, BbICOKO3(pEKTUBHON KUAKOCTHON
xpoMatorpaduu unu razoBor xpomarorpadun).

[IpuMepsl AUCTIEPTHPYIOMIErO CPEACTBA, COAEPIKALIEr0Cs B KOMITO3ULIHH,
npeaiaraeMoil B HaCTOsIIEM U300PETeHNH, BKIFOYAOT METHIILEJITI0I03Y,
NOJIMBUHUJIOBBIA CIUPT, THAPOKCHIIPOTHIILEIIION03Y, KOOJIUBHIOH,
TUAPOKCUTPOTUIMETHIILEIIIION03Y, COMOIUMEDP METaKPUIOBOH KHCIIOTHI,
NOJIMBUHUIMIUPPOIUIOH U alleTaT-CYKLMHAT THIIPOMEIIO3bI, IPUYEM
NPEANOYTUTENbHBIMHU SIBJISIIOTCS METUJILIEIUTIOI03a, TOJTMBUHUIOBBIA CIUPT U
TUAPOKCUTIPOTIHUIILEIIII0I03a, U OCOOEHHO MPEANOYTUTENbHON SBIAETCS
METUJILEJUTI0NI03a. B 01HOM BapuaHTe OCYIIECTBIEHUS] KOMIIO3ULIUS, NIpejlaraeMas B
HacToseM U300peTeHNH, CONEPKUT IO MEHbIIEeH Mepe OJHO TUCTIEPTHPYIOLIee
CpPEeACTBO, BRIOPAHHOE M3 PYIIbI, COCTOSIIEN U3 CISAYIOUINX . METHIILEILIIJI03a,
MOJIMBUHUJIOBBIA CIIUPT, THAPOKCUITPOIUIILEIIII0I03a, KOMOJUBUIOH,
TUAPOKCUITPOTUIMETHIILEIITION03a, COMOJUMEP METAKPHUIOBOH KHUCIIOTHI,
NOJIMBHHUJITUPPOITUIOH U alle€TAT-CYKIIMHAT THIPOMEJIIO3bI.

ConeprxaHue QUCTIEPTUPYIOLIETO CPEACTBA B KOMIIO3UIIUH, MPEAJIaraeMoi B
HacTOsIeM H300peTeHnu, CocTaBisaeT, Hanpumep, oT 0,1 no 20 macc. yacTei,
npeanoytutensHO oT 0,2 1o 10 macc. yacTteit u Oonee npeanouTuTenpHO OT 1 10 10
Macc. 4acTeil B mepecueTe Ha 1 Macc. 4acTh COEAUHEHMS, COJIM UJIU COJIbBATA,
COOTBETCTBYIOLIETr0 JTIOOOMY M3 OOBEKTOB OT MEPBOTO 10 TPETHETO.

IIpuMeprl OCHOBHOTO COEAMHEHHUS, COlePIKAINerocss B KOMIIO3UIUH,
npeaIaraeMoil B HaCTOsIIEeM U300pETeHNH, BKJIIOYAOT METJIYMHUH, apTUHUH,

T’MCTUAWH, OKCUA MarHus, CUJIUKAT KaJbLHUA U CTC€apaT Mardus, npuiem
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NPEANOYTUTENbHBIMHU SIBJISIIOTCS METJIYMUH U apPTUHUH, U OCOOEHHO
NPEANOYTUTEBbHBIM SIBJISIETCSI METJIYyMUH. B OMHOM BapuaHTe OCYIIECTBIECHUS
KOMIIO3UIIMS, TIpejiaraeMasl B HaCTOsIeM N300peTeHUH, COAEPIKUT IO MEHbIIEH Mepe
OJIHO OCHOBHO€ COEIMHEHHUE, BBIOPAHHOE U3 I'PYIIIBI, COCTOSAIEH U3 CIEIYIOLIUX:
METJIyMHUH, apTUHUH, TUCTUUH, OKCUJA MAarHUsl, CUJIUKAT KaJbLHs U CT€apaT MarHusl.

ConepsxaHue OCHOBHOI'O CO€JUHEHUs] B KOMIIO3UILIUH, IpeIaraéMoi B
HacTOsIeM H300peTeHnu, cocTapsieT, Hanpumep, oT 0,2 no 40 macc. yacTei,
npeanoytutenbHo OT 0,5 no 20 macc. yacTei u Oonee npeanoyTuTesbHo oT 1 10 10
Macc. yacTeil B mepecueTe Ha 1 Macc. 4acTh COEUHEHUs], COJIU UJIU COJIbBATA,
COOTBETCTBYIOLIETO JIIOOOMY U3 0OBEKTOB OT MEPBOTO IO TPETHETO.

Komnosunus, npeniaraemasi B HaCTOSIIEM U300PETEHUH, MOYKET COCTOSITh U3
COEIUHEHUs, COJIM UIIH COJIbBATA, COOTBETCTBYIOINETO JIIOOOMY U3 OOBEKTOB OT
NEePBOTro 0 TPETHEro, U NUCIEPTrUPYIOIMETO CPEACTBA U/UIN OCHOBHOTO COCIUHEHUS,
WJIH OHA MOXKET COAePIKaTh APYToil papManeBTUUECKH NPUEMIIEMbIH HHTPEIHEHT,
HaIrpuMep, Mo MEeHbIIE Mepe OMH UHTPEIHEHT, BBIOPAHHBIA U3 TPYIIIbI, COCTOSIIEH
U3 CIeAYIOUHUX: UHEPTHBIE HAOJHHUTEIN, CMa3bIBAIOIIHE BeIlecTBa (areHThl IS
HAHECEHHUsI MMOKPBITHSA ), CBA3YIOIIHE, PA3PBhIXJIUTENN, BKYCOBbIE ar€HTbI, OCHOBBI,
pazbaBUTENN, MOBEPXHOCTHO-AKTUBHBIE BEIIECTBA U 3MYJIbIaTOPHI.

IIpuMeprl HHEPTHBIX HAMOJHUTENEH BKJIIOYAIOT KpaxMaibl (Kpaxmad,
KapToenbHbIH KpaxMal, KYKypy3HbIi KpaxMal, U T.I1.), TUAPAT JaKTO3BI,
KPUCTAIIINYECKYIO LEJII0JI03y, MAHHUT U ruapodocdar Kamprus.

[Tpumepsl CMa3bIBAKOMUX BEHIECTB (ar€HTOB JJIsi HAHECEHUS MMOKPBITHUS )
BKJIIOYAIOT STHIILEJUTIOJIO3Y, IIeJUIaK, TaJbK, CTeapaT MarHus, KapHayOCKUH BOCK U
napadus.

IIpuMeps! CBA3YIOIUX BKJIIOYAIOT MaKpOroJl, a TaK)Ke TaKue ke COeAUHEHUs], KakK
yKa3aHHbIE B KaU€CTBE MHEPTHBIX HANIOJHUTENEH.

IIpuMeps! pa3peIXJUTeNel BKJIOUYAOT HATPUEBYIO COJb KPOCKAPMEJI03bl U
HAaTPUEBYIO COJIb KAPOOKCUMETHIIKPaxMaja, a TAaKKe TaKHUE )K€ COCNMHEHHUs], KaK
yKa3aHHbIE B KAU€CTBE MHEPTHBIX HAINlOJHUTENEH.

IIpuMeprl BKYCOBBIX ar€HTOB BKJIIOYAOT OOBIYHO MUCIIOJIb3YIOIIHECS
MOJACIAaCTUTENN, NOJKUCIUTENHN U OTAYIIKH.

IIpuMeps!l OCHOB BKJIKOHAIOT: KUPBI, TAKUE KaK JIAPA, paCTUTEJIbHbIE Maca,

TAaKHUE€ KaK OJIMBKOBOC MACJIO U KYHXKYTHOC MACJIO, BbICHIHUEC CIIUPThI, TAKHUEC KaK
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CTEapUJIOBBII CIUPT U LETAHOJ, *KUBOTHbIE KUPBI, JTAHOJIHHOBYIO KUCJIOTY; Ba3eJHUH;
napaduH; OEHTOHUT, TIMLEPUH U TJIIUKOJEBOE MAaCIIO.

IIpumepsl pacTBOpuUTENaeH Uiau pazdbaBuTeNel, NpeIHa3HAYSHHBIX JIS KUIKHX
IIpernaparos, BKJIIOYAT (EeHOI, XJOPKPE30JI, OUUINEHHYIO BOAY U JUCTUIJIUPOBAHHYIO
BOAY.

ITpuMepbl NOBEPXHOCTHO-AKTUBHBIX BEI[ECTB WU HMYJIbraTOPOB BKIIOYAOT
nojucopOar 80, monuokcuin-40-cTeapaT U JJ1ay poOMaKPOTOJI.

Komnosunumo. npenyiiaraeMyro B HACTOSIIEM U300pETEHUH, MOKHO TOJYUYHTH,
HarpuMep, MyTeM CMEIINBAHUS COEUHEHUS, COJH UJIU COJIbBATA, COOTBETCTBY IOIIETO
T000My M3 OOBEKTOB OT MEPBOTO 10 TPETHETO, U AUCIEPTUPYIOMIEr0 CPEACTBA W/ UK
OCHOBHOTO COEIMHEHHS MJIM NyTEM CMEIINBAHNS COCIMHEHHUS, COJIM WU COJIbBATA,
COOTBETCTBYIOLIETr0 JTIOOOMY M3 OOBEKTOB OT MEPBOTO 10 TPETHETO, H
OUCTIEPTHPYIOLIEr0 CPEACTBA H/UJIM OCHOBHOTO COEJUHEHHUS U JPYTOro
(apMaLieBTHYECKHU TPUEMIIEMOr0 HHIPpeANeHTa (HAMPUMeEp, YKA3aHHOTO BhIIIE
MHEPTHOTO HANOJHUTEJSI, CMa3bIBAIOINETO BEIeCcTBa (areHTa AJ1s HAaHECeHUs
MOKPBITHS), CBSA3YIOLIETO, Pa3PbIXJIHUTENSA, BKYCOBOI'O BEIIECTBA, OCHOBHI,
pazbaBuTENSA, MOBEPXHOCTHO-AaKTUBHOI'O BEIIECTBA UM d3MyJbraropa). Takum
00pa3oM, OTHUM OOBEKTOM SIBJISIETCS CIIOCOO MOJIYYEHHUSI KOMIIO3ULINHU, COJepIKaleil
COeIUHEeHHe, ONMUChIBaroImeecs oduieit popmynoii (1), mpeacraBieHHOM B maparpade
(A1), npuBenEeHHOM BBIIIE, UJIH €T0 (apMaleBTHUECKU MPUEMIEMYIO COJIb, MU
dapMaLieBTHYECKHU IPUEMIIEMbIH COJIbBAT YKA3aHHOTO COEAUHEHHUSI FUTH COJIH, U
AUCTIEPTHPYIOLIEe CPEACTBO H/UJIM OCHOBHOE COEUHEHHUE, CITOCO0 BKIIFOYAET
NOJIy4YeHUE CMECH, COAepIKallel yKa3aHHOe coennHenue odmmeit Gpopmyisl (1),
YKa3aHHYIO COJIb WJIM YKa3aHHBII COJbBAT M YKa3aHHOE JUCIIEPTUP YIOLIee CPEACTBO
W/UJIM YKa3aHHOE OCHOBHOE COEIUHEHUE.

B onHOM MpennoYTUTENbHOM BapUaHTE OCYLIECTBICHHS KOMIIO3ULIHS,
npeaaraeMasl B HACTOSIEM U300pEeTeHUH, CONEPKUT: 2 -(4-LUKJIONPONuI-2-
dropanmnmHo)-3,4-nuptop-5-[[3-PTop-2-(MeTunCynbhaMOUTAMIHO ) TUPUAHH-4-
wi|metnin|6eH3aMu WK ero GapMaueBTHIECKH MPUEMIIEMYIO COJIb, HIIH
(apManeBTHUECKH MPUEMJIEMBbII COJIBBAT YKA3aHHOTO COEAMHEHHS UJIH COJH; H
AUCIIEPTHPYIOIIEe CPEACTBO H/UIIM OCHOBHOE coequHeHne. B onHom Oonee
NPEeANOYTUTEIbHOM BapUAHTE OCYLIECTBICHUS KOMIO3UIIMS, IpeajaraeMas B

HACTOsLIEM U300peTeHUN, COAEPKUT. HATPUEBYIO COJIb UJIU KAJIUEBYIO COMb 2-(4-
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HUKJIONpPONuiI-2-pTopaHuInHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbhaMOMIAMHUHO )IUPUANH-4-1IT|MeTuN |0eH3aMuaa U AUCTIEPTUPYIOIIee
CPEeACTBO U/MJIM OCHOBHOE coenuHeHne. B onHOM eme Oosiee mpeanouTUTE TIbHOM
BApUAHTE OCYLIECTBJICHUS KOMIO3ULIMS, NpeajaraeMas B HaCTOsIIeM U300peTeHNH,
COAEPKUT. HATPUEBYIO COJb 2-(4-uukyaonponui-2-ropaHunuuo)-3,4-nudrop-5-[[3-
dTop-2-(MeTuncynbHamMoOuIaMUHO ) TUPUANH-4-11 | MeTuN |OeH3amuaa u
OUCTIEPTHPYIOLIEe CPEACTBO H/UJIH OCHOBHOE COCIUHEHUE.

B onHOM BapuaHTe OCYLIECTBJIEHHS KOMIO3ULIMS, MTpeaJiaraeMasi B HaCTOSIIEM
u3o0pereHun, conepx ut 2-(4-nuknonponui-2-propanminnno)-3,4-nudrop-5-[[3-
dTop-2-(MeTuncyrbHaMoOuIaMUHO ) THPHUANH-4-1IT | MeTHJ |O€H3aMH]T FUTH €r0
(dapManeBTHUECKH TPUEMIIEMYIO COJIb, UJIU (papMaleBTHUYECKH MPUEMIIEMbIH COJIbBAT
YKa3aHHOT'O COCIMHEHHUS UJIU COJIM, BMECTE C COCITMHEHHEM, OMHICHIBAOLITUMCS
dbopmynoit (X), npuBeAeHHON HUXKE B MpuMepe uccienosanus 12. B onHOM BapuaHTe
OCYILIECTBJICHUS COAEPIKAHUE YKa3aHHOTO coequHeHUs popmybl (X) COCTaBIsIET,
HarmpuMmep, 3,0 macc.% uIn MeHee B IepecyeTe Ha CoJIepiKaHue YKa3aHHOro 2-(4-
LUKJIONpPONuiI-2-pTOpaHuInHO)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbhaMOMIaMUHO )IUPUANH-4-1UI|MeTu |0eH3aMiaa, YKa3aHHOM COJU UITH
yKa3aHHOro cojbBaTa. KpoMe TOro, B OHOM BapHaHTE OCYIIECTBJIEHUS COAEPIKAHUE
ykazaHHOTro coenuHeHus: popmynsl (X) cocrasisier, Hanpumep, 0,02 macc.% unn
Oosee B mepecyeTe Ha COEpIKaHUE YKa3aHHOTO 2 -(4-muKJIonponui-2-GTOpaHHIHHO)-
3,4-nu¢rop-5-[[3-pTop-2-(MeTricyapHaMONITaMUHO ) IUPUANH-4 -
wi|metni|O0eH3aMua, YKa3aHHOW COJIM MJTH YKa3aHHOT'O COJIbBATa.

B onHOM BapuaHTe OCYLIECTBJIEHHS KOMIO3ULIMS, NTpeajiaraeMasi B HaCTOSIIEM
n300peTeHun, coaepKamas CoOeJUHEHNE, COJIb UJIM COJIbBAT, COOTBETCTBYIO Ml
1000My U3 OOBEKTOB OT MEPBOTO 10 TPEThETO, U AUCIEPTUPYIOIIEE CPEACTBO U/HIIH
OCHOBHO€ COEUHEHUE, MPEeACTaBIsAeT coO0H papMaleBTUUECKYI0 KOMIIO3ULHIO,
COAEPKAIYI0 B KAYECTBE aKTHBHOTO UHTPEANEHTA COEUHEHNE, COJIb UJIU COJIbBAT.

Kpowme Toro, B ApyroMm BapuaHTe OCYLIECTBICHUS KOMIIO3ULHS, IpeaIaraeMas B
HACTOsIIeM H300peTeHNH, coiepkalias COeTUHEHUE, COJIb NN COJIbBAT,
COOTBETCTBYIOLIUH JIFOOOMY U3 OOBEKTOB OT EPBOTO 10 TPETHETO, H
AUCTIEPTUPYIOLIEe CPEACTBO /UM OCHOBHOE COCUHEHHUE, MPECTABISIET COOOH
(bapManeBTUUECKYIO0 KOMIIO3HIIUIO, IPEIHA3HAYEHHYIO JJIS JICUSHUS WU

npeaynpexaeHus npoau(epaTuBHOrO KJIETOYHOTO HAPYIIEHUs, B YaCTHOCTH, paka,
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dapmaneBTHUECKasT KOMITO3ULUS, COJEPIKUT B KAY€CTBE AKTUBHOT'O HHIPEUEHTA
COeIMHEHHUE, COJIb UJIU COJIbBAT.

Cy0OBeKTOM, KOTOPOMY BBOJSAT COEUHEHUE, COJIb UJIM COJIbBAT, NPEAJIaraeMbli B
HACTOsILIEM U300pEeTeHUH, ABISIETCS )KUBOTHOE, MPEANOYTUTEIbHO MIEKOUTAIOLIee
(Hampumep, MbILIb, KPbICA, KPOJIUK, cobaka, oOe3bsHa (Hanmpumep, Makaka-kpabdoen),
WU Y€JIOBEK), U HanboJiee MPeanOUYTUTEIbHO YeJOBeK. UeTOBEKOM MOKET SIBJISITHCS
B3pOCIbIk (B Bo3pacTe 18 yneT uiu crapuie) uiu pedeHok (B Bo3pacte muanuie 18 ner).
B cnydae peGeHka mpeanoOYTUTEIBHO, €CJIU UM SBJISAETCS peOeHOK B BO3paCTe,
HarpuMmep, He Miaaue 6 MecsiLeB MM CTaplue.

Ecnu coenuHenue, coJib MU COJIbBAT, MPEAJIaraeMblil B HACTOSIIEM
N300peTEeHNUH, TPUMEHSIOT IJIs JICUEHUS UJIU MPENYIPeKAeHUs PO epaTHBHOTO
KJIETOUYHOTO HAPYIIEHUS, TO 1033 U HHTEPBAJT MEXKIY BBEAEHUSIMU 103bl MOJKHO
ONpPEeAeTUTh COOTBETCTBYIOLUIUM 00pa30oM C YyUETOM, HANPUMED, TKECTH CHUMIITOMOB,
BO3pacTa M MacChl Tejla CyObeKTa, MPUCYTCTBHS MM OTCYTCTBHUS CONMYTCTBYIOIIETO
JEKapCTBEHHOI'O CPENCTBA U MyTH BBeAeHMs. Tak, HAaIpUMep, €Ccliu CyObeKTOM
SABJISIETCS YEJIOBEK, TO COEAMHEHHE, COJIb MJIU COJIbBAT, pejaraeMblii B HACTOAIIEM
n300peTeHnn, 0OBIYHO BBOIAT OT OJHOTO pasa €KeCyTOUHO 0 OJHOTO pas3a B TPHU
Henenu npu no3e, pasHoit ot 0,00001 no 5000 mr/(xr Macchl Tena), NpeanOYTUTEIbHO
ot 0,01 o 100 mr/(xr maccsl Tena). Ilpu exxecyTOUHOM BBEIEHUHU YKA3aHHYIO BbILIE
703y MOHO pa3iesuTh Ha 2-4 OTAENbHbIE AO3BI.

B otHOmeHuM nyTeil BBeAeHUs CyOBEeKTYy MOKHO HCIOJIb30BATh, HATIPUMED:
CHUCTEMHOE BBEJEHHE, TAKOE KaK MepopajbHOE BBECHUE, PEKTAIbHOE BBEICHUE,
BHYTPUBEHHOE BBEJCHNE, BHYTPUMBILIEYHOE BBEIEHHE, MOAKOKHOE BBEAEHUE,
UHTPALUCTEPHAIbHOE BBEAEHHE, BATHHAJIBHOE BBEICHUE, BHYTPUOPIOIIMHHOE
BBEJICHUE, BHYTPUIY3bIPHOE BBEICHHE, WU BBEACHUE MYTEM HHTAJSLUH, UIH
MECTHOE BBEJICHHE B BUJE Ma3H, reis uin kpema. [IpeanodTuTenbHbIM SBISETCS
nepopajJbHOE BBEAEHHE.

CoenuHeHne, CONMb MIJIM COJIBBAT, MPEAJIaraéMblii B HACTOSIEM U300peTeHNH,
O0OBIYHO MPUMEHSIOT B popMe papmarneBTUUeCKOro npenapara (103UpOBAHHOM
¢dbopmsr). [ToaTomMy, B OHOM O0BEKTE KOMIO3ULIMS, TpeaiaraeMas B HaCTOSIIEM
n300peTeHnH, IpeACTaBIsAeT COOOH npenapar, HanpuMep, papMareBTUUECKUN
npemnapar. [IpuMepsl TaKUX MpenapaToB BKIKOYAOT TaOJNETKH, KaNCyJbl, IPaHyJIbl,

NMOPOILIKH, MEJIKHUEC I'PAHYJIbI, THUJIIOJIUM U BOOAHBIC NJIM HCBOAHBIC PACTBOPbBI HIIU
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cycneH3nu. PacTBOp MM CYCIEH3UI0 MOXKHO ITOMECTUTh B €MKOCTb, OAXOSIIIYIO JJIs
BbIIAYU OTJEJIbHBIX 103, U XPAHUTH B HEH.

Paznuunble mpenapaThl, yKa3aHHbIE BBIIIE, MOXXHO MPUTOTOBUTD IO U3BECTHBIM
METOJUKaM MyTeM CMEIIUBAHUS COeNNHEHHH, COJIel NN COJNIbBATOB, NPENJIaraeMbIX B
HaCTOsLIEeM U300peTeHNH, TUCTIEPTUPYIOIUX CPEACTB U/UIM OCHOBHBIX COEIMHEHUN U
apyrux ¢papmareBTHYEeCKH mpuemieMbix 100aBok. [Ipumepbl Takux 1006aBOK
BKJIIOYAIOT YKA3aHHbBIC BBIIIE HHEPTHBIE HAMIOJHUTENH, CMa3bIBAIOLIHE BEIIECTBA
(areHTHI 1J11 HAHECEHHUs TOKPBITHS ), CBA3YIOIINE, PA3PbIXJIUTEH, BKYCOBbIE ar€HTHI,
OCHOBBI, paz0aButenu, pa30aBUTEH, MTOBEPXHOCTHO-AaKTUBHbBIE BEIIECTBA U
SMYJIbTaTOPHI.

[IpenmouTuTENbHOE KOJUUECTBO COEAUHEHHS, COJIM UJIU COJIbBATA,
npeaIaraeMoro B HaCTOSIIEM H300pEeTeHUH, COAepIKaIerocs B mpenapare, Oyaer
pPa3HbIM B 3aBUCUMOCTH OT THUIA JO3UPOBAHHON (HOPMBI, OTHAKO OOBIYHO OHO
cocrtasisieT oT 0,01 no 100 macc.% B nepecueTe Ha MOJHYIO Maccy npenapara.

[Tpumeps! nponudepaTUBHBIX KIETOUYHBIX HAPYLUICHUH, KOTOPBIE JIedaT HIIH
NpeaymnpexaanT MyTeM IPUMEHEHUSI COeTUHEHUS, COJIM UJIN COJIbBATA,
IpeaIaraeMoro B HaCTOSLIEM H300pEeTeHUH, BKIOYAKOT PaKOBble 3a00IeBaHus,
peBMaTHU3M H BOCTAJEHHE, U3 UX YHCJA NMPEATOUYTUTEIbHBIMU SBIAIOTCS PAaKOBbIE
3aboneBaHus.

ITpumepsl pakoBbIX 3a00J€BaHUI BKIIIOYAIOT: PAaKOBBIe 3a00€BaHUS KPOBH U
AUM(paTHUIECKOH CUCTEMBI, TaKHe KaK JeHKO3bl (HalpuMep, OCTPbIH MUEIOUTAPHbII
JEHKO03, OCTPBIH JTUM(}OEHKO3, XPOHUUECKUI MHEJTOLUTAPHBIN JIEHKO3 U
XPOHUYECKUHN TUMPOIIeliKko3), 3J10Ka4YeCTBeHHbIe JUM(pOMBI (Hanpumep, O0JIe3Hb
XOmKKIHA ¥ HEXOMKKUHCKass TuM(poMa), MHOKECTBEHHASI MUEJIOMa H
MHUEJIOAUCTIIACTUYECKUH CHHAPOM; paKkoBblie 3a00JIeBaHUS LIEHTPAJIbHON HEPBHON
CHUCTEMBI, TAKHE KaK OMYXO0Jb 'OJOBHOTO MO3ra M TJIMOMA; U COJMAHBbIE PAKOBBIE
3a0o0eBaHuUs, TAKNE KaK PaKkoOBbIe 3a00JIEBAHHS T'OJIOBBI U IIeH (HampuMep, pax
IJIOTKHU, PaK TOPTAHHU U PaK A3bIKa), paK MHUINEBOAA, PAK JKEJIYIKa, THIIbI
KOJIOPEKTAJbHOTO paka (HampuMep, pak CJIENOl KUIIKH, paK TOJCTOW KUIIKU U Pak
NpsIMOM KHMINKH), PAaKOBbIE 3200JI€BaHUsA JEerkKux (HampuMep, MEITKOKIETOYHBINA paKk
JErKNX M HEMEJIKOKJIETOUHBIA PaK JIETKUX ), PaK IMUTOBUIHON JKeJIe3bl, paK MOJOYHON
JKeJIe3bl, PaK )KeJTYHOTO My3bIPs, PaK MOKETYAOUHON JKeJe3bl, pak MeYeHH, pak

NpEeACTAaTeIbHON JKeNe3bl, paK IMYHUKOB, pak MaTKU (HarpuMmep, pak SHIOMETPUsS U
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pak melKu MaTKH), TECTUKYJISIPHBIN pakK, MOYEUHOKJIETOYHAsI KapLUUHOMA, paK
MOY€BOI0 My3bIps, paK MOYEYHOMN JOXaHKH, paK MOYETOUYHHUKA, 3JI0Ka4eCTBEHHAs
MeJIaHOMa, U pakoBble 3a00JIeBaHUs KOXKHU (HarpuMep, Oa3aipbHO-KJIETOYHAs
KapLUHUHOMA, TUIOCKOKJIETOYHAs KapLMHOMA, 3KcTpaMaMuisipHas 6onesns Ilemkera,
KapLUHUHOMA U3 KJIETOK MepKeJs, KapIMHOMBI IIOTOBBIX JKejie3 (HarmpuMep, aoKpHUHHAS
afeHOKAapLMHOMA M SKKPUHHAS aJEHOKapIIHOMA), CaJibHAs KapUHuHOMA U
TPUXO3TMUTETUOMA).

Pakom MOXeT SIBIATBHCS pak C MyTaluel reHa win 0€3 MyTalllu reHa, Uid pax,
IIpU KOTOPOM HE YCTaHOBJIEHO HaJU4YHMe WJIN OTCYTCTBUE MyTauuu. [IpuMepsl reHos,
koTopbele MyTupyrT, BkiIodaloT EGFR, FGFR, ALK, ROSI1, PI3K, BRAF, HRAS,
KRAS u NRAS.

Ecnu npuMeHsIOT coeJUHEeHHe, COJIb WU COJbBAT, COOTBETCTBYIOLUI TEPBOMY
WJIH BTOPOMY OOBEKTY, TO MPEANOUTHTEIbHO, €CIIU PAKOM SIBIISIETCS, HAPUMED, PaK C
myTtauneid RAS, u Oonee mpeanoYTuTeNnbHO, HaTpuUMep, COMUIHBIA pak ¢ MyTaluen
KRAS (B uacTHOCTH, HEMEIKOKJIETOUHBIN pak Jserkux ¢ myranueit KRAS). B onnom
BapUaHTE OCYIECTBJEHHUs €ro NPUMEHSIOT B ciydae paka ¢ mytanueii RAF, B
4acTHOCTH, B ciyuae paka ¢ myTtanueit RAF u myTtanueit RAS.

Ecnu npuMeHsIOT cOeJUHEeHNE, COJIb WU COJIbBAT, COOTBETCTBYIOIIUN TPEThEMY
00BEKTY, TO IPEANOUYTUTEIBHO, €CIIU PAKOM SABJIAETCS, HAIPUMED, pak ¢ MyTaluei
RAF, u Gosnee nmpeano4YTUTENbHO, HAPUMEpP, COTUAHBINA pak ¢ myTanueid BRAF (B
YaCTHOCTH, 3JI0Ka4eCTBEHHAsl MejlaHoMa ¢ myTtanueir BRAF).

IIpumepsnl

Hactosimee uzobperenue 6osee mogpoOdHO OMUCAHO C MOMOIIBIO MTPUMEPOB
(mpuUMepOB MOJYYEHUs] U IPUMEPOB HUCCIAEOBAHUS), IPU STOM CJIeyeT MOHUMATh, YTO
HacTosiee n300peTeHne HUKOUM 00pa3oM He OTPAHUYUBAETCS IPUMEPAMH.

[[IpuMepsl mony4deHus |

Uccnenosanue ¢ nomombo AMP (saepHbIii MArHUTHBIA PE30HAHC) MPOBOIMIIH C
ucnonb3osanueM npudopa AVANCE III HD400 (400 MI'w), BeITyCKarO erocs
dupmoii Bruker Co. lanubie AMP npuBenens B 4acT./MiH (4acteit Ha MHJUTHOH) (J)
U JUUIsl CpPaBHEHUS UCIIOJb30BAH CUTHAJ JeHTepus, CoAepKallerocs B paCTBOpUTEIIE
s obpasna.

JlaHHBIE MacC-CIIEKTPOMETPHH MOJyYaau ¢ UCIIOJb30BaHUEM Npudopa nis

cBepxBbICOKO3 (P exTuBHOM kuakocTHON xpoMmarorpaduu (Nexera UC), cHaOxeHHOTO
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Macc-CIEKTPOMETPOM € OHOU KBaapynonbHOU nua3oi (LCMS-2020),

Bbinyckatommerocs pupmoit Shimadzu Corp. unu npubopa ans

cBepxBbICOKO3 (P exTuBHOM xuakocTHON xpomarorpadpuu Acquity (UPLC unu UPLC
I-Class), cHaOkeHHOT0 MacC-CIMEKTPOMETPOM C OJHOM KBaapymnojabHO# nuH30# (SQD
wiu SQD?2), Beinyckaromerocs pupmoit Waters Co.

UccnenoBanus ¢ MOMOLIBIO BBICOKO3 (D (PEKTUBHOM JKUIAKOCTHOHN XpomaTorpaduu

(BOXX) npoBoauau ¢ UCMOJb30BAHUEM OAHOI'O U3 HAOOPOB YCJIOBUN MPOBEICHUS

aHanu3a A - G, IpUBeJIEHHBIX B peacTaBjIeHHON Huke Tabnume 1. B Tabnuue 1

"TO®K" obo3nauaeT TpudpTOopyKCycHyI0 Kucioty, "MK" o0o3HauaeT MypaBbUHYIO

kuciaoty u "AA" o003HaUaeT aneraT aMMOHUSL.

[Tabnuma 1-1]

Ycnosus ITpubop Kononka Temneparypa | JlnnHa BOJHBI
NpOBEAEHUS KOJIOHKH IeTEeKTUPOBAHUS
aHaniunsa (ADM**)
A Nexera UC | Ascentis Express 35°C 210-400 um
LCMS- Cl18, 2,1 mm
2020 (BJT*)x50 MM
(nnmuHa), 2,7 MKM
B Nexera UC | XSelect CSH C18, 35°C 210-400 Hm
LCMS- 2,1 mm (B)x50 mm
2020 (nnuHa), 2,5 MKM
C Acquity Ascentis Express 35°C 210-400 M
SQD/SQD | C18, 2,1 mm (B/1)x50
2 MM (ninHa), 2,7 MKM
D Acquity Ascentis Express 35°C 210-400 M
SQD/SQD | C18, 2,1 mm (BJ])x50
2 MM (annHa), 2,7 MKM
E Acquity Ascentis Express 35°C 210-400 um
SQD/SQD | C18, 2,1 MM (BJT)x50
2 MM (JJIMHA), 5 MKM
F Acquity Ascentis Express 35°C 210-400 um
SQD/SQD | C18, 2,1 MM (BJI)x50
2 MM (fnnHa), 2,7 MKM
G Acquity Ascentis Express 35°C 210-400 um
SQD/SQD | C18, 2,1 mm (BJ)x50
2 MM (pnuHa), 2,7 MKM

*BJl BHYTpEHHUN IHAMETP

*#JI®OM - nmerekTop ¢ GOTOAUOIHON MaTpULIEH
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[Tabnuma 1-2]

Ycnosus IToneuxHas dasza I'pagueHTHBIN PEXUM CxopocTtb
NPOBEAEHUS Bpewms nocie A/B IOTOKA
aHanu3a UHXKEKTUPOBAHUS (Ma/Mun)
(MuH)
A A) 0,05% TPK/CH3;CN | 0-1,5 5/95 — 100/0 1
B) 0,05% T®K/H,0 1,5-2,0 100/0
B A) 0,1% MK/CH;CN 0-1,75 5/95 — 100/0 1
B) 0,1% MK/H,0 1,75-2,00 100/0
C A) 0,1% MK/CH;CN 0-1,0 5/95 — 100/0 1
B) 0,1% MK/H,O0 1,0-1,4 100/0
D A) 0,1% MK/CH3;CN 0-1,0 40/60 — 100/0 | 1
B) 0,1% MK/H,0 1,0-1,4 100/0
E A) MeOH 0-1,0 5/95 — 100/0 | 0,9
B) 10 MM AA/H,0 1,0-1,4 100/0
F A) 0,05% TOK/CH;CN | 0-1,0 5/95 — 100/0 |1
B) 0,05% T®K/H,0 1,0-1,4 100/0
G A) 0,05% MK/CH;CN | 0-1,0 5/95 — 100/0 |1
B) 0,05% MK/H,0 1,0-1,4 100/0

Peakuiuio ¢ MOMOIIBIO MUKPOBOJHOBOTO M3JIy4U€HUs] MPOBOJUIH C
ucrnojb3oBaHueM npubdopa Initiator, Beimyckaromerocs ¢pupmoii Biotage Co. Peakuuro
C MOMOUIBIO MUKPOBOJHOBOT'O U3JIy4Y€HHUs IPOBOJUIM C UCIOJb30BAHUEM
PEaKLIMOHHBIX COCYJOB C 3aLIEJKUBAIOUIUMUCS KPBIIIKAMHU.

HNmeromuecs B Npojake peareHThbl UCIOIb30BAINU HENOCPEICTBEHHO 0e3
JONOJHUTEIbHOU OYUCTKH.

Bce peaknuu, mpoTekarone B HEBOJHOH cpee, MPOBOAUIN B O€3BOJHBIX
PacTBOPUTEIISIX.

KoHueHTpupoBaHue Mpyu NOHUKEHHOM JIaBJI€HUU U OTTOHKY PacCTBOPUTEIS
MIPOBOJAMJIHU C MTOMOIIBIO POTOPHOTO UCMAPUTENIS.

ITpu ucnonb30BaHUU B HACTOSIIEM U300peTeHNH "KOMHATHAs TeMmmneparypa"
O3Ha4YaeT TeMIepaTypy, paBHy oT npuMepHo 20 no npumepHo 25°C.

IIpu ncnonp30BaHUU B MPUBEAEHHBIX HHUXKE MPUMepax MOJyUeHUs BbIpakeHue
"nmpuMep nonydeHus coenuHeHus A-1" ozHauaer "npumep nonaydenus A-1-1"u
"mpuMep nojydeHus coefuHeHus a9" o3Havaer "npumep noaydeHus ad-1.

Coenunenue al:

Metun-3,4-nudprop-2-(2-prop-4-itomaHnnuno)-5-popmMundeHsoar
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[Xumuueckas gopmyna 22]
0.0
e
H F
N
O
H F

CwmemaHnnyt cycneHsuto 3,4-nudprop-2-((2-prop-4-itondennn)aMmuno)-5S-
dopmunbenszoitnoit kucaotel (5,50 r, 13,1 mmodns) B Toayoune (44 ma) u MeOH (11
M) oxnaxkaanu 1o 0°C, nobasisnu 10% pacTBOp IMA30METUNTPUMETUIICUIIAHA B
rekcane (21,8 my, 13,1 MMouisi) u cCMeCh TIepeMeInuBajIu IPU KOMHATHON TeMIie paType
B TeueHue 64 4. K peakuuoHHol cMecu no0aBisiu yKCycHYyI0 kuciuoty (0,748 mun),
3aTeM CMeCh KOHLIEHTPUPOBAJIH NPHU MOHIKEHHOM AaBjieHUH. [1onyueHHbIH 0CTaTOK
OUYMINAJIH MYyTEM pacTHpPaHUs (T€KCaH/3TUJIALETAT) U NMOJyYaIl HCKOMOE COEUHECHUE
(5,01 1, 88%) B Bume OeCLBETHOTO TBEPAOTO BEIIECTRA.

XXXMC (kuaKocTHAs XpoMaTorpadus - Macc-CreKTpoMeTpus), m/z: 436 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,00 muH (ycnoBus npoBeneHus aHanusa: D)

Coenunenue a2:

Metun-3,4-nudprop-2-(2-prop-4-ftonanununo)-5-[(E)-[(4-
MeTHI(eHIT)CYnb()OHUITHAPA3 MHUIHAEH |MeTUI |0eH30aT

[Xumuueckas Gopmyna 23]

_0._0O

hoF
N

o P

N\
\/N
SN\ -
F

4-Merunbensoncynbonunrunpasun (2,14 r, 11,5 mmounst) nobasisiau k
cycneH3nu Metui-3,4-nudrop-2-(2-prop-4-iiogannnuno)-S-popmundersoara
(coenunenue al, 5,00 r, 11,5 mmomns) B EtOH (100 M) 1 cMech nmepeMenInBaiy mpu
KOMHATHOU TemIepaType B TeueHue 3 4. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIU NIPU
MOHM)KEHHOM JIaBJICHUM U 3aTeM ngobapisnu rekcad (150 mur). CMech oxyiaxaanu 10
0°C u QunbTpoBaiN U 3aTEM NMPOMBIBAJIN rekcaHoM (30 Mi1) B mOIydann HCKOMOe
coenuneHnue (7,05 r, KOTMYECTBEHHBIH BBIXOJ) B BI/I€ TBEPAOTO BELIECTBA.

XKXMC, m/z: 604 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,06 muH (ycnoBus npoBeneHus aHanusa: D)
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Coenunenue a3:
N-(2,4-IumeToxkcudensun)-3-prop-4-HoANMUPUANH-2-aMUH
[Xumuueckas popmyna 24]

~0 N7

~o F

Tpustunamus (3,63 mi, 26,0 mmounsi) u 1-(2,4-numeTokcud eHII)METAHAMUH
(3,26 M, 21,7 mmonst) nobasisinu K pactBopy 2,3 -nudrop-4-ionnupunnsHa (2,09 r,
8,67 mmousi) B NMP (32 mu) u cmech nepememuBanu nipu 100°C B Teuenne 1,5 u. K
pPEeaKIUOHHON cMecH NOOaBISIN BOAY U CMECh SKCTPAruPOBAJIH 3TUIIALIETATOM.
Opranuueckuii cnoif mpomeiBainu 13% pacconom, cymunn Hax 0€3BOJHBIM CybdaTom
HATpHUs U Mocye OTPHIBTPOBBIBAHUSA OCYIIAIOIIETO PEareHTa KOHLUEHTPUPOBAIH MPH
NOHW)KEHHOM JaBiieHUH. [onydeHHBIH OCTATOK OYHINAIH C MOMOIIBIO KOJOHOYHOH
xpomartorpaduu Ha cunukarene (rekcaH/3TUIALETaT) U MOJyYald HCKOMOe
coenunenue (3,20 r, 95%) B Buge macina.

XKXMC, m/z: 389 [M+H]"

B3OXX, Bpems yaepxxkuBanus: 0,94 mun (ycnosus nposenenus asanusa: C)
Coenunenue a4:
[2-[(2,4-AumeTokcueHUT)METUIAMUHO | -3 -pTOpupuANH-4-111 |OOpOHOBaAs

KHCJIOTa

[Xumuueckas ¢popmyna 25]
~

@) NI N
N = B/OH
H [
~ F OH

O

PactBop N-(2,4-numeroxcubensun)-3-prop-4-iHoanupuanH-2-aMUHA
(coenunenue a3, 2,70 r, 6,96 mmos), anaykra [1,1-
ouc(nupennndochuno)dpeppouer|auxnopnamianusi(Il) ¢ nuxmopmeranom (568 wmr,
0,696 mmous), anerara kanus (2,05 r, 20,9 mmoust) u duc(nunakonsato)audopa (2,65
r, 10,4 mmons) B 1,4-nquokcane (27 min) nepemeniusaiu B atMocdepe azora npu 90°C
B TedeHue 5 4 u 3ateM npu 110°C B reuenue 19 4. PeakinoHHyo cmech
KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM JABJIEHUH U MOJYyYEHHBIH OCTATOK OUHINATIH C

MIOMOII IO KOJIOHOYHOU Xpomartorpaduu ¢ odpamenHoit ¢pazoit (0,1% BogHBINH pacTBOP
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MypaBbuHON KuCioThl/0,1% pacTBOp MypaBbMHOM KUCJIOTHI B all€TOHUTPUIIE) U

nojy4anu uckomoe coenunenue (2,07 r, 97%) B Bune macia.

XXMC, m/z: 307 [M+H]"

B3OXX, Bpems ynepxxkusanusi: 0,44 muH (ycnosus nposeneHus aHanusa: C)
Coenunenue as:
Metun-5-[[2-[(2,4-numeTokcud eHIIT ) METUIAMUHO | -3 - TOpIUp U H-4-

wi|merun|-3,4-nudprop-2-(2-¢prop-4-iionaHunuHo)0eH3oar

[Xumuueckas Gopmyna 26]

o._0
e
HF
Y i
~ F F

O

Cycnensuto merun-3,4-nudrop-2-(2-prop-4-itomanununo)-5-[(E)-[(4-
MetuadeHnn)CcyabGoHmIruapasuHuInIeH |MeTu|0en3zoara (coenunenue a2, 1,30 r,
2,16 mmons), [2-[(2,4-numMeToKCcH(peHIIT)METHIAMUHO]| -3 -G TOpIUpUANH-4-
un|6opoHoBOM KHCIOTH (coenunenne a4, 1,98 r, 6,46 mMoust) u kapOboHaTa KaJus
(357 wmr, 2,59 mmons) B 1,4-quokcane (59 min) nepememuBainu B arMmocgepe a3ora npu
100°C B Teyenue 2,5 4 u 3areM npu 110°C B reuenue 3 4. K peakuuonnoii cmecu
n00aBIISsLIN TUJIALETAT, 3aTEM CMeCh IIPOMBIBAIHN Boaoit u 13% paccosom.
Opranudeckuii cioi cymuian Hajx Oe3BOAHBIM CyJb(AaTOM HATPHS U MOCTE
OT(PUIBTPOBBIBAHUS OCYIIAIOLIEr0 peareHTa KOHUEHTPH POBAJIU MPHU MOHUKEHHOM
naByieHuu. [TonyueHHbIH OCTATOK OYMINAJIH C MOMOLIbI KOJOHOUYHOHN XpomaTorpaduu
Ha cuiinkareje (reKCaH/3TUJIaleTaT) U mojyvaiu uckomoe coenunenue (524 mr, 36%)
B BUJI€ BCIICHEHHOTO BEIIECTBA.
XKXMC, m/z: 682 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,03 muH (yciaoBus npoBeneHus aHanusza: D)

Coenunenue ao:

Metun-5-[(2-amuno-3-propnupunus-4-wi)metun|-3,4-gudprop-2-(2-prop-4-

HonaHUINHO)OEH30aT
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[Xumuueckas Gopmyna 27]

_0._0

y F
N N
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HN N F
F F

PactBop metun-5-[[2-[(2,4-numeToKkcudeHmT)MeTUIaMUHO | -3-pTOpnupuanH-4-
wi|merun]-3,4-nudprop-2-(2-prop-4-itonanununo)denszoara (coenuHenue as, 523 wmr,
0,768 mmous) B IXM (16 mn) oxnaxknanu 1o 0°C, nobasisiu TpUPTOPYKCYCHYIO
kucioty (15,7 Mir) u cMech mepeMeInBaIi NPU KOMHATHOH Temneparype B TedeHue |
4. PeakIIMOHHYI0 CMeCh KOHLIEHTPUPOBAJIH MPU MOHUKEHHOM JaBJICHUU H
MOJIYYEHHBIH OCTATOK OYMINAJH C MOMOIIBID KOJOHOYHOH XpomaTorpaduu ¢
obpamenHo# dazoit (0,05% BoxHbIi pacTBOp TpudTOopyKcycHo# kuciaotol/0,05%
pacTBOp TPUPTOPYKCYCHOM KHCIOTHI B ALIETOHUTPHIIE) U MOJyYalId HCKOMOE
coenuHenue (321 mr, 79%) B BUge mMacina.

XXMC, m/z: 532 [M+H]"
B3XX, Bpems yaepxkuBanusi: 0,55 muH (ycioBusi mpoBeneHus aHanusa: D)

Coenunenue a7:

I'mapoxnopun 5-((2-amuno-3-propnupunun-4-un)merun)-3,4-nudprop-2-((2-
¢drop-4-iiondennn)aMuHO)OEeH30HHON KUCIOTBI

[Xumunueckas popmyna 28]

HO._O
. F
NS H-Cl
HNT Y F |
F F

CwmemaHHbIH pacTBOp MeTUI-5-[(2-amuHoO-3-pTopnupununa-4-un)merun]-3,4-
nudrop-2-(2-prop-4-iionanununo)oenHzoara (coenunenue ad, 4,00 r, 7,53 mmouns) B
TI'® (64 mxn) u Bone (32 mun) oxnaxkaanu o 0°C, 1obaByisIIM MOHOTHAPAT THAPOKCHAA
mutus (948 mr, 22,6 MMOJISI) U CMECh MePEMEIINBAIN IPU KOMHATHOH TeMIepaType B
teueHue 3,5 4. [locne oxnaxnenust 1o 0°C k peakImoHHON cMecHu nobasisian S M
PacTBOpP XJIOPUCTOBOAOPOAHOM KUCIOTHI (15,1 M), 3aTeM CMeCh KOHLIEHTPHPOBAJIH

IpU NMOHUKECHHOM JaBJICHUU. HOHy"IeHHbeI OCTAaTOK NMPOMBIBAJIA BOHOﬁ U C IOMOIIBIO
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TBMD (Tper-OyTui-meTuinoBbiii 3gup) u nmonyyanu uckomoe coenurenne (4,20 r,

KOJINYECTBEHHBIN BBIXOJ) B BU/e (DHOJIETOBOIO BEIECTBA.

XKXMC, m/z: 518 [M+H]"

B3OXX, Bpems ynepxxuBanus: 0,68 mun (ycnosus nposenenus asanusa: C)
Coenunenue a8:
5-((2-AmuHo-3-pTopnupunun-4-un)merin)-3,4-guprop-2-((2-prop-4-

HondeHnn)aMuHO)OeH3aM U

[Xumuueckas Gopmyna 29]

H,N.__O
y F
N7 N
|
HNT Y F
F F

PactBop runpoxnopuzna 5-((2-amuno-3-propnupununa-4-un)merun)-3,4-gudpTop-
2-((2-¢prop-4-tiondennn)amuHo)0eH30HHONU KUCIOTH (coenqunenue a7, 200 mr, 0,361
mmoJisi) B 6e3sogHoMm JIM®@ (3,6 mur) oxnaxganu no 0°C, nobasnsimu HOOBt (67,8 wmr,
0,415 mmoust) u DJIK-HCI (80,0 mr, 0,415 MMousi) 1 cMech epeMeLInBaI pu
KOMHAaTHOU Temmepatype B TedeHnue 1,5 4. [Tocne noOaBieHus JOMOJIHUTEIbHBIX
kosmaectB HOOBt (8,8 mr, 0,054 mmous) u DJIK-HCI (10,4 mr, 0,054 mmons) u
nepeMelInBaHus PU KOMHATHOU Temnepatype B Teuenune | 1 npu 0°C nobasnsnu 7
M pactBop ammuaka B MeOH (0,103 mun, 0,722 mmounst) u JJUITDA (0,189 mu, 1,08
MMOJIS1) ¥ CMECh MepeMeIlnBaliu NP KOMHATHOH Temmneparype B TeueHue 30 mun. K
peaKkIUOHHON cMecH NOOaBIISIIM CMECh BOJBI MU HACHIIIEHHOT'O BOJHOTO PacTBOpa
ruapokapOoHara HaTpus coctaBa 1:1 U cMeCh HKCTPArupOBAIH YTUIIAIIETATOM.
Opranuueckuii cod cymuan HaJ O€3BOIHBIM CYiIb()aTOM HATPHUS U MOCITE
OT(PUIBTPOBBIBAHUS OCYIIAIOIIEr0 peareHTa KOHUEHTPHUPOBAJIH MPH MOHIKEHHOM
napjeHuu. [lony4eHHBIH OCTATOK pacTBOPsUIH B dTHjaneTrare (1 mi) u nodapisinu
rekcad (10 mu). [TonyuyeHHOe TBepaOE BEIECTBO OTPUIBTPOBBIBAIH U MPOMBIBATIH
reKCaHOM M MOJydain uckomoe coenuHenue (162 mr, 87%) B Bunge OecBeTHOrO
TBEPAOTO BEIECTBA.

XKXMC, m/z: 517 [M+H]"
B3XX, Bpems ynepxkusanus: 0,64 mus (ycnosus nposeneHus aHanusa: C)

Coenunenue a9:
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5-((2-AmuHo-3-¢pTopnupunua-4-un)merun)-2-((4-qUKIOIPONUI-2-
droppenun)amuno)-3,4-nudpropdbeHzamun
[Xumuueckas popmyna 30]
H,N. O

noF
N

5 IIpumep nonyuenus a9-1:

Terpakuc(rpudpennndochun)namnannii(0) (11,2 mr, 9,68 mxmons) u 0,5 M
pactBop nukionponuianuakOpomuna (1,94 miu, 0,969 mmons) noOaBisIu K pacTBOPY
5-((2-amuHo-3-pTOopnpuauH-4-un)MeTHn)-3,4-nudprop-2-((2-prop-4-
Hondennn)amuno)oenzamuna (coennnenue a8, 100 mr, 0,194 mMmonsi) B 6€3BOAHOM

10 TI'® (1,9 M) u cMech nepeMeInnBaIn B aTMocdepe a30oTa NpU KOMHATHON
temneparype B TeueHue 2,5 4. K peakunoHHoN cmecn 100aBisuin sTunanerar (5 ),
3aTeM ee PUIBTPOBAIHU Uepe3 LUEJUT U MPOMBIBAIH dTHIaneTaToM (3 mi). @uiabTpar
MPOMBIBAJIHA BOAON U HACBILIEHHBIM PACCOJIOM U OPraHUYECKUU CJION CYyLIHMJIN HaJ
0€e3BOAHBIM CYJIb(}ATOM HATPHS U MOCIE OT(HUIBTPOBBIBAHUS OCYIIAIOINETO peareHTa

15 KOHIIEHTPUPOBAJH NPU MOHUKEHHOM AaBieHnu. K monyueHHOMY ocTaTKy no0aBisnu
cMech nuxjgopMmeran/rexcas (1/10, 11 mn) u TBeproe BemecTBO OTPUIBTPOBBIBAIU U
NPOMBIBAJIM TeKCaHOM (3 MJT) U moJiydaiu coequnenue a9 (63,4 mr, 76%) B Buae
OeCIIBETHOTO TBEPAOr0 BELIECTBA.

XKXMC, m/z: 431 [M+H]"

20 B3XX, Bpems ynepxkuBanus: 0,61 mun (ycnosus nposeneHus aHanusa: C)

Coenunenue rl:

4-Hutpodenunmeruicyinbphamar

[Xumuueckas gopmyna 31]
O

11
N*,
O\,o/©/ o
\S/
ARSI

25 PactBop 4-auTpodenona (5,00 r, 35,9 mmons) u Tpustunamuna (11,3 ma, 81,0
MMOJIs1) B quxjopmerane (60 mi) oxnaxknanu o -78°C, nobasnsnu pacTBop

metuncynbpamonnxyuopuna (5,82 r, 44,9 mmons) B quxaopmerane (15 mi) u cmech
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nepemewmnBany npu -78°C B Teuenue 1,5 4. PeaklMOHHYI0 cMeCh KOHLIEHTPUPOBA U
P NOHUKEHHOM JABJICHHH M MOJYYEHHBIH OCTATOK OYMINAJIU C TOMOIIBIO
KOJIOHOYHOH xpoMartorpaduu Ha cuiukaresne (rekCaH/3TUNIaLlEeTaT) U € OMOIIBIO
KOJIOHOUHOH Xxpomatorpaduu ¢ obpamennoit ¢pasoii (0,1% BomHBINH pacTBOp
MypaBbUHON KuCI0TH/0,1% pacTBOp MypaBbHUHON KHCJIOTHI B aLIETOHUTPHUIIE) H
nojiyyanu uckomoe coenuHenue (5,51 r, 66%) B Buae 0eCLIBETHOT'O TBEPAOTO
BELIECTBA.
B3XX, Bpems yaepxkuBanus: 0,63 muH (ycnoBus npoBeneHus aHanusa: C)
'H-AAMP (400 MI'y, CDCls) &: 8,31 (2H, m), 7,46 (2H, m), 4,68 (1H, m), 3,00 (3H, d,
J=5,4Tn).
Coenunenue A-1:
2-(4-uknonponun-2-propaHununo)-3,4-nudrop-S-[[3-pTop-2-
(MeTHiCy B aMOMIAMHUHO )TUPUAHH-4-UJT |MeTHI |OeH3aMIA

[Xumuueckas gopmyna 32]

H,N__O
n F
O N° N
e M
F
H H ¢ F

IIpumep nonyvyenus A-1-1:

[Tocne pacTtBopenus 5-((2-amuno-3-propnupunuH-4-un)metu)-2-((4-
uukjionponui-2-propdenun)amuno)-3,4-nudpropdbensamuaa (coennHenue a9, 2,47 r,
5,74 mmomnst) B 6e3BogHom JAM®D (28,7 mu) nobasnsnu nupunu (2,78 mia, 34,4
MMOJIs1) B 4-HuTpodenunmetunacyiabdamar (coequnenue rl, 4,00 v, 17,2 mmousi) u
cMmech nepememnBanu npu 40°C B Teuenue 2,5 4. PeakLMOHHYIO CMECh OXJIaXKIaJH A0
KOMHATHOW TeMmepaTtypsl u fobasysin Boay (24,7 mu). [locne nobasnenus
TOTIOJTHUTEJIBHBIX KOJMUYeCTB aneToHuTpuaa (3 mi) u Boasl (19,8 miu) u
nepeMeInnBaHus B TeueHue 10 MUH TBepIO€ BEUECTBO OTQHUIBTPOBBIBAIIH.
IMonyueHHOe TBEpIOE BEIIECTBO MPOMBIBAIN CMeChio Bona/aneronutpui (1/1, 49,4
MJI) U nony4anu coennHenne A-1 (2,56 r, 85%) B Bune 6eCLiBETHOTO TBEPAOTO
BEIECTBA.

XKXMC, m/z: 524 [M+H]"
B3XX, Bpems ynepxkuBanus: 1,13 muH (ycnoBus npoBeneHus aHanusa: A)

Coenunenue alo:
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5-((2-AmuHo-3-¢pTopnupunua-4-un)merin)-N-uukaonponui-3,4-nudprop-2-((2-
drop-4-tiondennn)amMmuHo)OeH3aMuU

[Xumuueckas gpopmyna 33]

N0
V H F
N7 N
I
HNT Y F
F F
5 [Tocne pacTBopenus ruapoxiopuna S-((2-amuao-3-gropnupunuH-4-un)MeTun)-

3,4-nudrop-2-((2-prop-4-itondennn)amuno)0eH30iHON KUCIOTH (COennHeHne a7,

100 mr, 0,193 mmousi) B 6e3Boguom [IM® (1 mur) mpu KOMHATHOW TeMIepaType

nobasisinu HOOBt (63,1 mr, 0,387 mmounst) u DAK-HCI (74,1 mr, 0,387 mmouns).

ITocne nmepeMemnBaHus NP KOMHATHOHN TeMIeparype B Te4eHue 3 4 J00aBIsIH

10 amuHoUukonponad (33,1 mr, 0,580 mmons) u JUITDA (0,101 mu, 0,580 mmoust) u

CMeCh MepeMelInBaIN IPU KOMHATHON TeMIepaType B TeueHue | 4. PeaknoHHy0

CMeCh OYHIIAJIN C MOMOIIBI KOJIOHOUYHOH XxpomaTtorpaduu ¢ odpamenHoi ¢azoi

(0,1% BonHBIN pacTBOp MypaBbuHON KUCIOTH/0,1% pacTBOp MypaBbUHOM KHCIOTHI B

allETOHUTPUJIE) U Moydanu uckomoe coequnenue (103 mr, 96%) B Buie KOpUUHEBOTO

15 TBEPAOTO BELIECTBA.

XKXMC, m/z: 557 [M+H]"

BD2XX, Bpems ynepxusanus: 0,73 muH (yciosus nposenenus ananusa: C)
Coenunenne A-2:
N-Luknonponun-3,4-gudprop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-

20 (MeTHIICYIB()aMOMIAMHUHO ) TUPUANH-4-1JT |MeTUI |OeH3aMIA

[Xumuueckas Gopmyna 34]

N._O
V H F
N/
0P 1]
\HI \H F
F F

Hckomoe coenquHeHne CUHTE3npoBaiu u3 S-((2-amuno-3-propnupunns-4-
wi)meti)-N-uuknonponui-3,4-nudrop-2-((2-prop-4-tiondenun)amuno)OeH3zamuaa
25 (coenunenue al0) mpu TakuX K€ YCJIOBHUAX, KaK ONMCAHHBIE B IPUMEPE MOJyIEHHS

coequuenust A-1.
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XKXMC, m/z: 650 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,65 muH (ycioBusi npoBeneHus aHanusa: B)
Coenunenue r2:
1-XnopcynbpoHUIOKCH-4-HUTPOOEH30

[Xumunueckas popmyna 35]

o LT°
ClI” 0

Cycnensuto 4-uutpodenona (12,0 r, 86 mmoneii) n nupunmnsHa (6,98 mu, 86
mMmodnei) B Et,O (96 mu) oxnaxknanu no -78°C u 3atem B Teuenne 10 MuH no6aBisim
pactBop cynbdypunxiaopuna (6,98 mu, 86 mmoneii) B Et,O (96 mn) u cmech
nepeMelnBaId NP KOMHATHON TeMnepaType B TedeHue 6,5 4. PeakinOHHYO cMech
¢unprpoBanu u npombiBanu ¢ nomowmpo Et,O (15 M) u 3atem ¢unpTpar
KOHIIEHTPUPOBAJH MPU MOHWKEHHOM AaBieHuH. IlonydeHHbI OCTATOK OYMINATIH C
MOMOIIBIO KOJIOHOYHOU XxpoMarorpadun Ha cuinkarene (rekcan/JIXM) u nonydanu
uckomoe coenunenue (19,8 r, 97%) B BUIE xKeNTOTO Macjia.

B3XX, Bpems yaepxxkusanus: 0,77 muH (ycnoBus nposeneHus aHanusa: C)
'H-AAMP (400 MI', CDCl3) &: 8,41 (2H, m), 7,61 (2H, m).

Coenunenue r3:

4-Hutpodenun-N-[(2,4-numeTokcud et )MeTun|cyabpamar

[Xumuueckas Gopmyna 36]

>0

PactBop 1-xnmopcynabdonunokcu-4-aurpodensona (coequnenue r2, 1,78 r, 7,48
mMmodst) B JIXM (36 mur) oxnaxknanu go -78°C, B reuenne 10 MuH 1o0aBisian pacTBop
2,4-numetokcubensunamuna (1,00 r, 5,98 mmouns), 4-uutpodenona (1,04 r, 7,48
MMoJs1) B TpusTHiamuna (5,00 ma, 35,9 mmons) B JIXM (53 mia) u cmech
IepeMelnBaId NP KOMHATHON TeMnepaTtype B TedeHne 4 4. PeakiMoOHHY0 CMeCh
KOHIIEHTPUPOBAJH MPU MOHMUKEHHOM JABJIEHUH U MOJYyYEHHBIH OCTATOK OYHINATH C

MOMOII IO KOJIOHOYHOU XpomaTtorpaduu ¢ obpauennoi ¢aszoii (0,1% BoxHbIH pacTBOp
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MypaBbuHON KuCinoTh/0,1% pacTBOp MypaBbHHOI KUCIOTHI B allETOHUTPUIIE) U C
MOMOII IO KOJIOHOYHOU XpomaTorpaduu Ha cuiaukaresie (rekcaH/>TUIaneTar) u
nosny4anu uckomoe coenuHenue (1,28 r, 58%) B Buae OeciBETHOr0 TBEPAOTO
BEIECTBA.
KXMC, m/z: 367 [M-H]
BOXX, Bpems yaepsxkuBanusi: 0,81 mun (ycnoBust npoBeneHus aHanusa: C)
Coenunenue r4:
4-Hutpodenuncynbdamar

[Xumuueckas Gpopmyna 37]

NI
o LT°
H,N"~ "0

Hckomoe coennHeHne cuHTe3upoBaiu u3 4-autrpodenun-N-[(2,4-
auMeTokcupeHuI)MeTm|cynbpamara (CoeqUHEHNE 13) IPU TAKUX K€ YCIOBUIX, KaK
ONMCaHHbIE B IPUMEPE MOJYUECHUs COEUHEHUS a6.

KXMC, m/z: 217 [M-H]
B3XX, Bpems ynepxusanus: 0,53 mun (ycnosus nposeneHus ananusa: C)

Coenunenue r5:

4-Hutpodenun-N-stuncynbdamar

[Xumunueckas popmyna 38]
O

11
NI
N
/\N/S\O
H
Hckomoe coequHeHne CUHTE3UPOBau U3 1-x1opcyinb(OHUIOKCH-4-
HUTpPOOEH30Ja (CoeNMHeHNEe 12) U COOTBETCTBYIOIIEr0 aMHHA NMPH TAKUX K€ YCIOBUSX,
KaK ONMHMCAHHBIE B IIPUMeEPE MOJYUCHHUSI COETUHECHUS 13.
KXMC, m/z: 245 [M-H]
B3OXX, Bpems yaepxkuanus: 0,68 mun (ycnosus nposeneHus asanusa: C)
Coenunenue r6:
4-Hutpopenun-N-niukionponuicyiabdamar

[Xumuueckas popmyna 39]
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A Y /©/ ©
S/
e
H

Hckomoe coefuHEHNEe CUHTE3UPOBAIU U3 1 -XJI0pCynbpOHUITOKCH-4-
HUTpoOeH30Ja (COeANHEHNE I2) U COOTBETCTBYIOIIEro aMHHA MPU TAKUX )K€ YCJIOBHSIX,
KaK OMHCAHHBIC B IPUMeEpe MOJYUYCHHUSI COETUHECHUS 13.

5 KXMC, m/z: 257 [M-H]

BOXX, Bpems ynepxkuBanus: 0,70 muH (ycnoBusi npoBeneHus aHanusa: C)

Coenunenue 17:

4-Hurpopenun-N-(2-propaTun)cynbdpamar

[Xumuueckas gopmyna 40]
O

11
N
O\\ /p /©/ O
F\/\N/S\O

10 H
Hckomoe coenquHeHne CUHTE3UPOBan U3 1-X1opcyinbOHUIOKCH-4-

HUTpOOEH307a (CoeNMHEeHNe 12) U COOTBETCTBYIOIIEr0 aMHUHA MPU TAKUX XK€ YCIOBHSIX,
KaK ONMUCAHHBIC B IPUMepe MOJyUYEeHUS] COSJUHECHHS 13,
KXMC, m/z: 263 [M-H]

15 B2XX, Bpems ynepxuanus: 0,65 muH (yciosus nposenenus ananusza: C)
Coenunenue rll:
4-Hutpodpenun-N-[2-[TpeT-OyTun(aumeTn)cuani|okcunponui|cyabdamar

[Xumuueckas Gopmyna 41]
O

11

NT
o0 (7
(\W/;
/S\O

20 Hckomoe coeqnHeHNEe CUHTE3UPOBANH U3 1 -xj1opcynbGoHuIoKCH-4-
HUTpOOEH30Ja (CoOeANHEHNE I2) U COOTBETCTBYIOLIEr0 aMHHA MPH TAKUX K€ YCIOBUSX,
KaK ONMCAaHHbIE B IpUMepe NOJyUeHUsl COeIUHEeHUs 13.
KXMC, m/z: 389 [M-H]

B3OXX, Bpems ynepxkuBanus: 1,03 mun (ycnosus nposenenus asanusa: C)
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Coenunenue r8:
4-Hutpopenun-N-(2-metokcustun)cynbphamar

[Xumunueckas Gpopmyna 42]

0
NI
/O\/\ N’S\O

H

Hckomoe coequHeHne CUHTEe3UPOBaIu U3 1-X1opcyinb(OHUIOKCH-4-
HUTpPOOEH30Ja (CoeNnHEeHne 12) U COOTBETCTBYIOIIET0 aMHHA MPH TAKUX K€ YCIOBHSX,
KaK ONMUCAaHHbIE B IPUMepE MOJYUeHUs] COSTUHEHHS 13,
XKXMC, m/z: 277 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,64 mus (yciaoBus npoBeaeHus ananusa: C)

Coenunenue r9:

4-Hutpopenun-N-(1-metunuuknoOyTun)cynbdpamar

[Xumuueckas Gopmyna 43]

O\ /O O/ \O-
\S/

N0

H

Hckomoe coequHeHne CUHTE3UPOBaIu U3 1-xnopcynbpoHUIOKCH-4-
HUTpoOeH30Ja (COeANHEeHNE I2) U COOTBETCTBYIOINErO aMHHA MPU TAKUX )K€ YCIOBHSIX,
KaK ONMCAHHBIC B IPUMeEpe MOJTYyUYEeHUS COeJUHEHUS 13,

XKXMC, m/z: 287 [M+H]"
B3XX, Bpems ynepxkuBanusi: 0,78 muH (ycnosusi npoBeneHus aHanusa: C)

Coenunenue rl0:

4-Hutpopenun-N-[1-(METOKCUMETUI ) UHKJIONIPOIHII |CyIbamaT

[Xumuueckas popmyina 44]
O

[
N{ ..
Q0 O
o\y S
H
Hckomoe coenquHeHne CUHTE3NPOBAIU U3 1-XJI0pCyab(pOHUIOKCH-4-

HUTpOOEeH307a (CoeNMHEeHNE 12) U COOTBETCTBYIOIIEr0 aMHUHA MPHU TAKUX XK€ YCIOBHSIX,

KaK OIMUCaHHBIC B MIPUMEPE MOJIYUCHHA COCANHCHUA r3.
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XKXMC, m/z: 303 [M+H]"

B3XX, Bpems ynepxxkuBanusi: 0,67 muH (ycnoBus nposeneHus aHanuza: C)
Coenunenue rl12:
4-Hutpodenun-u-nponuicyiabpamar

5 [Xumunueckas popmyna 45]

NN
W
N7
\/\N/S\O
H
Hckomoe coequHeHne CUHTE3NpOoBaiu U3 1-xmopcyinb@oHUIOKCH-4-
HUTpOOEH30Ja (CoeNnHeHNe 12) U COOTBETCTBYIOIIET0 aMHHA MPH TAKUX K€ YCIOBHSIX,
KaK OMUCAaHHbIE B IPUMeEpe MOJYUEeHHUs] COSTUHEHUs 3.
10 XXMC, m/z: 261 [M+H]"
B3OXX, Bpems yaepxkuBanus: 0,72 muH (ycnoBus nposeneHus asanusa: C)
Coenunenue rl3:
4-Hutpodenun-N-(okceTaH-3-uiaMeTni)cynabpamar

[Xumuueckas gopmyna 46]

Q
NI .
U/\N,S\O
15 O H

Hckomoe coequHeHne CUHTEe3UpOBaiu U3 1-x1opcyiab@OHUIOKCH-4-
HUTpPOOEH30Ja (COeTUHEHHE I2) U COOTBETCTBYIOIIEr0 aMHHA MPH TAKUX XK€ YCIOBUSX,
KaK OMHCAaHHbIE B IPUMepE MOJyUeHUs] COSTUHEHHS 13,

XKXMC, m/z: 289 [M+H]"

20 BOXX, Bpems ynepxkuBanus: 0,59 mun (ycnosus nposeneHus aHanusa: C)
Coenunenue rl4:
4-Hutpopenun-N-(3-okcadbunukno[3.1.0]rexcan-6-un)cynbdpamar

[Xumuueckas gopmyna 47]
0]

1
N+
o) o
\AO\\'PO 7
”~ \O
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 1-XJ10pcyibpOHUIOKCH-4-
HUTpOOEH30Ja (COeNMHEeHNE 12) U COOTBETCTBYIOIIEr0 aMHUHA NPU TAKUX XK€ YCIOBHSIX,
KakK OIMMCAaHHBIC B NIPUMEPE MOJIYUCHHA COCANHCHUA r3.

XXMC, m/z: 301 [M+H]"
B2XX, Bpems ynepxusanus: 0,63 muH (yciosus nposenenus ananusza: C)

Coenunenue rl5:

4-Hutpodenun-N-(1-MeTHnuukionponui)cyibphamar

[Xumuueckas Gopmyna 48]

y Y
N“"~0
H

Hckomoe coenquHeHne CUHTE3UPOBau U3 1-x1opcyinb(OHUIOKCH-4-
HUTpOOEeH30Ja (CoeNNHeHNE 12) U COOTBETCTBYIOIIEr0 aMHUHA NIPU TAKHX K€ YCIOBHUSIX,
KaK ONMHMCAHHBIE B IIPUMeEPE MOJYUCHHUSI COeTUHECHUS 13.

XKXMC, m/z: 273 [M+H]"
B3XX, Bpems ynepxxkuBanus: 0,73 muH (ycnoBus nposenenus asanusa: C)

Coenunenue rl6:

4-Hutpopenun-N-[[(2ZR)-okconan-2-un|merun|cyabpamar

[Xumuueckas Gpopmyna 49]
O

11
NZ
Q.0 /©/ o
\S//
” \O

Hckomoe coequHeHne CUHTEe3UPOBau U3 1-xnopcyinb(OHUIOKCH-4-
HUTpPOOEH30Ja (CoeNnHEeHNe 12) U COOTBETCTBYIOIIET0 aMHHA MPH TAKUX K€ YCIOBHSX,
KaK OMUCAaHHbIE B IPUMepe MOJYUeHUs] COSUHEHHS 13,

XXMC, m/z: 303 [M+H]"
B3XX, Bpems yaepxkusanus: 0,67 muH (yciaoBus npoBeneHus ananusza: C)

Coenunenue rl7:

4-Hutpodenmnn-N-(1-MeToKkCcH-2-MeTHITIPONaH-2-mi)cyabdamar



10

15

20

-93 -

[Xumuueckas popmyna 50]

Hckomoe coefuHEHNEe CUHTE3UPOBaIU U3 1-XJI0pCynbhOHUIOKCH-4-
HUTpPOOEH30Ja (CoeNMHEeHNe 12) U COOTBETCTBYIOIIEr0 aMHHA MPH TAKUX K€ yCIOBHSX,
KaK OMHCAHHBIC B IIPUMeEPE MOJYUYCHUSI COeTUHECHUS 13.

BOXX, Bpems ynepxkuBanus: 0,76 muH (ycnoBusi npoBeneHus aHanusa: C)
'H-AAMP (400 MI'n, IMCO-dg) &: 8,59 (1H, s), 8,34 (2H, m), 7,58 (2H, m), 3,30 (2H,
s), 3,27 (3H, s), 1,28 (6H, s).

Coenunenue A-3:

N-Luknonponun-3,4-gudprop-2-(2-prop-4-iioganununo)-5-[[3-pTop-2-
(cynapdamMouTaMUHO ) TUPUANH-4-UJT [METHIT |OEH3aMH T

[Xumuueckas popmyna 51]

N._O
7 H F
e
0.0 N7
ST A
HoN~ *H F
F F

Hckomoe coennHeHne CUHTe3upoBaiu u3 5S-((2-amuuo-3-propnupuanH-4-
wi)metun)-N-uukiaonponui-3,4-nudrop-2-((2-prop-4-tiondenun)amuno)oeHzamuna
(coenunenue al0) u cooTBeTCTBYIOLIEro 4-HUTPOPEeHUNICYIb(amMaTa Npu TAKUX XKe
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPE MOJyYeHHs CoequHeHust A-1.

XKXMC, m/z: 636 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,58 muH (ycioBus nmpoBeneHus aHanusa: B)

Coenunenue A-4:

N-Huknonponun-5-[[2-(atuncyabdpamonnaMuno)-3-GropnupuauH-4-ui|MeTun|-

3,4-nudTop-2-(2-prop-4-itonanunuHo)O0eH3aMuL
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[Xumuueckas gopmyna 52]

N__O
V/ . F
-
o\\S,/o N |
/\Nz \N \ F
F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-((2-aMmuHo-3-pTopnupunus-4-
wi)metwn)-N-uukiaonponui-3,4-nudrop-2-((2-prop-4-fiondennn)amuno)oensamuaa
(coenunenue al0) u cooTBeTCTBYIOLIEro 4-HUTPOPEHUICYIb(hamMaTa NP TAKUX XKe
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPE MOJyUYEHHs COequHeHust A-1.

XKXMC, m/z: 664 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,70 MuH (ycJoBuUs MpOBeneHUs aHalu3a: B)
Coenunenue A-5:
N-Luknonponun-5-[[2-(qukaonponuiacyiab(paMonIaMuHo)-3-pTOpUpUANH-4-

wi|merun|-3,4-nudpTop-2-(2-¢prop-4-iionaHunnHO)OeH3aMuU g

[Xumuueckas gpopmyna 53]

H
N 0] F
v N
AO‘\”O I | \©\
HoR "
F F

Hckomoe coequHeHne CUHTe3upoBaiu u3 5-((2-aMmuHo-3-pTopnupunnH-4-
wi)metn)-N-uukiaonponui-3,4-nudrop-2-((2-prop-4-tiondenun)amuno)oeHzamuna
(coenunenue al0) u cooTBeTCTBYIOLIEro 4-HUTPOPEHUICYIb(hamMmaTa Npu TAKUX XKe
YCIIOBHSIX, KAK OMMCAHHBIE B IPUMEpPE MOJyUYeHHs] CoequHeHust A-1.

XKXMC, m/z: 676 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,70 MuH (ycJOBuUs MpOBeneHUs aHalu3a: B)

Coenunenue A-6:

N-Luknonponun-3,4-guprop-5-[[3-pTop-2-(2-
dTopaTHICY B AMOMIAMUHO )TUPUANH-4-u |MeTHa]-2-(2-pTop-4-

HOonaHUINHO)OeH3aMU
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[Xumuueckas gopmyna 54]

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-((2-aMmuHo-3-propnupuans-4-
un)meTtun)-N-nuknonponui-3,4-qudprop-2-((2-prop-4-tiond enun)amuno)oeH3amuna
5 (coenunenue al0) u cooTBeTCTBYIOLIEro 4-HUTPOPEHUICYIb(amMaTa MpU TAKUX XKe
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPE MOJyUYEHHs CoequHeHust A-1.
XKXMC, m/z: 682 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,66 MuH (ycJlOBUs MpOBeNeHUs aHanu3a: B)
Coenunenue A-7:
10 3,4-udTop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTuncynbhaMOUIAMHUHO )TUPUAHH-4-11 |MeTHJ |-N-MeTnnbeH3aMu

[Xumuueckas gopmyna 55]

H

_N._0O -

H
N

F F
Hckomoe coeqrHEeHHEe CUHTE3UPOBAN U3 ruapoxjopuna S-[(2-amuno-3-

15 bropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHunHO )OEH30HHOM
KHCJIOTHI (COeAuHEeHUE a7) MPHU TAKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B MIPHUMEPax
nonydeHus coequHenus al0 u coenunenust A-1. Onnako 2 M pacTBop MeTuiaMuHa B
TI'® ucnonap30BaJu BMECTO aMUHOLUMKJIONPONAaHa, KOTOPbI UCHOJIb30BAIU B IpUMEpPE
noJiydeHus: coequHenus alo.

20  XXXMC, m/z: 624 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,62 muH (ycJOBUs MpOBENEeHUs aHanu3a: B)
Coenunenue al2:
5-((2-AmuHo-3-¢pTopnupunua-4-un)mern)-N-(Tper-6yrokcn)-3,4-ngudprop-2-

((2-¢rop-4-tiondennn)amuno)beH3aMug
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[Xumuueckas gopmyna 56]

H
N N
|
HNT F
F F

ITocne pacTBopenus ruapoxiopuna S-[(2-amuuo-3-GTopnupuanH-4-ui)MeTHNI |-
3,4-nudTop-2-(2-¢prop-4-itonannununo)0eH30iHON KucaoTh (coenuHenue a7, 100 mr,
5 0,181 mmoust) B 6e3BoguoM JM®P (0,9 ma) nobasnstiin HOOBt (58,9 mr, 0,361 mmous)
u DJIK-HCI (69,2 mr, 0,361 MMoO5s1) 1 CMeCh ITepEeMELINBATN TPU KOMHATHOM
TeMmneparype B TeueHue 3,5 4. 3aTteM no0aBisiu TpeT-0yTOKCHAMHUHTUAPOXIOPULT
(68,1 mr, 0,542 mmous) u JIUTIDA (0,95 ma, 0,542 MMoJisi) U CMeCh TIepeMeIIuBau
IIpU KOMHATHOW TeMnepaTtype B TedeHue 1,5 4. PeakJHOHHYI CMeCh OYMINAIHU C
10 MOMOIIBIO KOJIOHOYHOU XpomaTtorpaduu ¢ odpamenHoi ¢a3zoii (0,1% BogHbIH pacTBOp
MypaBbuHON KuCnoTh/0,1% pacTBOp MypaBbHHOI KUCIOTHI B AllETOHUTPUIIE) H
nosy4danu uckomoe coenuHenne (89 mr, 84%) B Buge O€CLBETHOrO TBEPAOTO
BEI[ECTBA.
XKXMC, m/z: 589 [M+H]"
15 B3XX, Bpems ynepxkusanus: 0,77 muH (ycnosus nposeneHus aHanusa: C)
Coenunenue A-8:
3,4-IAudrop-2-(2-prop-4-fiomanununo)-5-[[3-dprop-2-
(MeTucynbhamMonIaMuHO ) NUpUarH-4-ui |MeTud |-N-[(2-meTunnponas-2-
UJ1)OKCH |OeH3aMu I

20 [Xumuueckas Gpopmyna 57]

j\“ 0
o F

ZT

F F
Hckomoe coenuHeHne CUHTEe3upoBaiu u3 S-((2-amuno-3-propnupuans-4-
win)metnn)-N-(tper-6ytokcn)-3,4-nudprop-2-((2-prop-4-itond ennn)amMmuno))oeH3amMmuia
(coenunenue al2) mpu TakUX K€ YCIOBHUAX, KaAK OMMCAHHbIE B IPUMEPE MOIYUEeHUS

25 coequuenus A-1.
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XKXMC, m/z: 682 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,69 muH (ycioBus nposeaeHus aHanusa: B)
Coenunenue A-9:
3,4-ludprop-2-(2-¢prop-4-tionanununo)-5-[[3-pTop-2-(2-

METOKCHATHJICYIb(aMOUTAMUHO ) UupuaArH-4-1mi|metun|-N-[(2-meTunnponan-2-

UJ1)OKCH |OeH3aMu I

[Xumuueckas gpopmyna 58]

ﬂ\ N._O
0 ] F
Se¥ouel
\I/
H ¢ F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-((2-amuHo-3-propnupuant-4-
wi)metn)-N-(tper-0ytokcn)-3,4-nudprop-2-((2-prop-4-itond ennn)amuno)oeH3amMmuia
(coenunenue al2) u cooTBeTCTBYIOLEro 4-HUTpOdEeHUICYIb(amMaTa MNP TAKUX XKe
YCIIOBHSIX, KAK OMMCAHHBIE B IPUMEpPE MOJyUeHHs coequHeHnust A-1.

XKXMC, m/z: 726 [M+H]"
B3XX, Bpems yaepxxkuBanus: 1,71 muH (yciaoBus npoBeaeHus aHanusa: B)

Coenunenune A-10:

3,4-Audrop-2-(2-prop-4-fiomanununo)-5-[[3-prop-2-

(MeTHICY b aMOMIAMHUHO ) TUPUAUH-4-1J |MeTHI |-N-nponaH-2-uiIokcubeH3amMmug

[Xumuueckas gpopmyna 59]

P
o) F

H
00 N N
~ s M
F F

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxjgopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHmnHO )OeH30HHOM
KHCJIOTHI (COeAuHEeHUE a7) U COOTBETCTBYIOLIErO aMHUHA MPU TAKHUX )K€ YCIOBHUSX, KaK
ONMCAaHHBIE B MPUMEPAX MOJyUYeHUs coequHeHus al2 u coequnenus A-1.

XKXMC, m/z: 668 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,24 muH (ycioBus nNpoBeneHus aHainusa: A)
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Coenunenue A-11:

3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-(2-
METOKCHUITHIICYJIb(HaMOUIAMHUHO ) TUPUANH-4 -1 |meTun|-N-nponas-2-
HIoKcuOeH3aMun

[Xumunueckas popmyna 60]

A Ko
O H F
v LT
N\
H ¢ F

Hckomoe coequHeHne CHHTE3UPOBAJIM U3 THApOXJopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHmnHO )OEH30HHOM
KHCJIOTHI (COeAUHEeHUE a7) U COOTBETCTBYIOLIETrO aMHUHA MPU TAKHUX )K€ YCIOBHUSX, KaK
ONUCaHHbIE B IpUMepax Nnojy4deHus coequHenus al2 u coenunenust A-1. OgHako
COOTBETCTBYKOIHH 4-HUTPpODeHUICYIbPaMaT UCTIOTb30BAIN BMECTO 4-
HUTpoeHuIMeTuiICcyabamara, KOTOPBIA HCIOIb30BAIH B IPUMEPE MONTYUCHUS
coenquHeHus A-1.

XKXMC, m/z: 712 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,26 Mmus (ycJIOBUS MPOBENEHUs aHalu3a: A)
Coenunenne A-12:
3,4-Iudrop-2-(2-prop-4-fioganununo)-S-[[3-prop-2-[(1-

METHJILUKJIO0YTHII)CYIb(aMOUTaMUHO |TUpUIuH-4 -1 [MeTui |-N-nponan-2-

UIIOKCUOEeH3aMuU

[Xumuueckas gopmyna 61]
P
O H F
N

S}o o N7
\\S'/ | P
N“ N F

H o H | L

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuno-3-
dropnupunus-4-un)metun|-3,4-nudprop-2-(2-prop-4-fionaHnnHO )OEH30HHOM
KHCJIOTHI (CoOeuHEeHNE a7) U COOTBETCTBYIOLIErO aMHUHA IPU TAKHUX )K€ YCIOBHUSX, KaK

ONUCaHHbIE B IpUMepax Nnojy4deHus coequHenus al2 u coenunenus A-1. OgHako
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COOTBETCTBYHOIUN 4-HUTpOeHUICYIbPaMaT UCTIOIb30BAI BMECTO 4-
HUTpOoeHuIMeTuiICyabdamara, KOTOPBIH UCIONB30BATIN B IPUMEPE MOTYUEHHUS
coequHeHus A-1.
XXMC, m/z: 722 [M+H]"
BOXX, Bpems yaepkuBanusi: 1,81 muH (ycnoBus mpoBeneHus aHanusa: B)
Coenunenne A-13:
3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTHICY b aMOMIAMHUHO )TUPUAHH-4 -1 |MeTHI |-N-MeTOKCHOeH3aMu g

[Xumuueckas Gpopmyna 62]

N__O
N
o) ho
o N N
-
F F

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHunHO )O€H30HHOM
KHCJIOTHI (CoeuHEeHUe a7) U COOTBETCTBYIOLIErO aMHUHA IPU TAKHUX )K€ YCIOBHUSX, KaK
ONMCaHHbBIE B MpUMepax MojydyeHus coequHeHus al2 u coequnenus A-1.

XKXMC, m/z: 640 [M+H]"
BOXX, Bpems yaepskuBanusi: 1,16 MuH (ycioBus mpoBeneHus aHanusza: A)

Coenunenue A-14:

3,4-udprop-2-(2-prop-4-tionanuiauno)-5-[[3-pTop-2-(2-
METOKCHUATHJICYIb()aMOUIAMUHO ) TUPUAUH-4 -1 |MeTu |-N-MeTokcubeH3aMu

[Xumuueckas Gpopmyna 63]

N._0
N
O H F
@ 100
L F

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
¢ropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHmnHO )0E€H30HHOM
KHCJIOTHI (CoOequHEeHNE a7) U COOTBETCTBYIOLIErO aMHUHA IPU TAKHUX )K€ YCIOBHUSX, KaK

ONUCaHHBbIE B IpUMepax NnojydeHus coequHenus al2 u coenunenus A-1. OgHako
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COOTBETCTBYHOIUN 4-HUTpOeHUICYIbPaMaT UCTIOIb30BAI BMECTO 4-
HUTPOQ eHUIMETHICYIb(amMaTa, KOTOPBIH UCIOJNB30BAIH B IPUMEPE MOJTyUSHUS
coequHeHus A-1.
XXMC, m/z: 684 [M+H]"
B3XX, Bpems yaepskuBanus: 1,18 Mun (yciaoBus mpoBeAeHUs aHANH3a: A)
Coenunenne A-15:
3,4-1udprop-2-(2-prop-4-tionanuiauno)-5-[[3-pTop-2-[(1-
METHJILUKJIOOYTUIT)CYIb(HaMOUITAMUHO |TUPUIHH-4-1J1 |MeTuJ |-N-MeTOKCUOEeH3aMU 1

[Xumuueckas Gopmyna 64]

N o
N
0.0 N N
s @
F F

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxyopuna S-[(2-amuno-3-
¢ropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHunHO )O€H30HHON
KHCJIOTHI (CoequHEeHNe a7) U COOTBETCTBYIOLIErO aMHUHA IIPU TAKHUX )K€ YCIOBHUSX, KaK
ONUCaHHBbIE B IpUMepax Nojy4deHus coequHenus al2 u coenunenus A-1. OgHako
COOTBETCTBYHOLUH 4-HUTpOPeHUICYyIbPaMaT UCTIOIb30BAN BMECTO 4-
HUTpodeHunmeruncyabdamara, KOTOPbII HCIOJb30BAIN B IPUMEPE MOTYUEHHUS
coenuHenus A-1.

XKXMC, m/z: 694 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,72 muH (yCJOBUS MPOBENeHUs aHalu3a: B)

Coenunenue A-16:

3,4-AudTop-2-(2-prop-4-tionanuiauno)-5-[[3-pTop-2-[[1-

(MEeTOKCUMETHII ) IUKJIOMPONHI | CYJIb(HaMOUITAMUHO |TUPUIIH -4-1JT |MeTHIT |OeH3aM U

[Xumuueckas gopmyna 65]

H,N___O
n o F
0.0 N7 N
o\y\\s/' \l \©\
- NN F
H H o ¢ F

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-

bropnupunus-4-un)metun]-3,4-nudprop-2-(2-prop-4-itogaHnnnHo )6 eH30HHON
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KHCJIOTHI (CoeauHEeHNe a7) U COOTBETCTBYIOLIErO aMHUHA IPU TAKHUX )K€ YCIOBHUSX, KaK
ONUCaHHbBbIE B IpUMepax Nnojy4deHus coequHenus al2 u coenunenus A-1. OgHako
COOTBETCTBYHOLUH 4-HUTpOeHUICYIbdamMaT UCTIOIb30BAN BMECTO 4-
HUTpodeHnnmernicyabdamara, KOTOPbII UCMOJb30BAIN B IPUMEPE MOJyYESHUS
coequHeHus A-1.
XXMC, m/z: 680 [M+H]"
BOXX, Bpems yaepsxkuBanusi: 1,20 MuH (yCJOBUS MpOBeNeHUs aHalu3a: A)
Coenunenue als:
5-[[2-[2-[TpeT-ByTun(nuMeTn)CUITUI |OKCUTTPOMUIICYTIb(aMOUIAMUHO | -3 -
bropnupunuu-4-un|meruin|-3,4-nudrop-2-(2-prop-4-iiogaHuNHO )OeH3AMU
[Xumuueckas gpopmyna 66]
H.,N.__O
H
N N

0 P\
Ssif rm’ NN F
21 Ho [

Hckomoe coequHeHne CUHTE3UPOBaIN U3 runpoxiopuaa S-[(2-amuHo-3-
bropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-itogaHnnnHO )0 EH30MHON
KHCJIOTHI (CoequHeHue a7) U COOTBETCTBYIOLIErO aMUHA IPU TAKUX )K€ YCIOBHUSX, KaK
ONHUCaHHbIE B IPUMepax nojyueHus coenuHenus al2 u coenunenus A-1. Onnako
COOTBETCTBYIOLINN 4-HUTPOPEHUICYIbPaMaT UCTIONB30BAIH BMECTO 4-
HUTpodeHnnmernncyabdamaTa, KOTOPbII UCIOJb30BAIN B IPUMEPE MOTYUEHHUS
coenuHeHus A-1.

XKXMC, m/z: 768 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,12 mus (ycnosus nposeneHus aHanusza: C)

Coenunenue A-17:

(+/-)-3,4-Audrop-5-[[3-pTop-2-(2-
TUAPOKCHIIPOTHIICY Tb()aMOUTAMUHO ) TUPUANH -4 -1 [MeTni |-2-(2-pTop-4-

HomaHunHO)OeH3aMU (palleMHUYEeCKUH )
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[Xumuueckas gopmyna 67]
H,N. O

H

N

ITocne pacTBopenust 5-[[2-[2-[TpeT-

Oy THI(AMMETHIT) CUITUIT |OKCUTTPOMTIIICY Ib(aMOUIaMHUHO | -3 -p Topnupuaun-4-

wi|meruin|-3,4-nudrop-2-(2-¢prop-4-iionanununo)oenzamuna (coequnenue als, 60,0

mr, 0,78 mmouisi) B MeOH (0,4 mu) nobasnsinu (-)-10-kamdpopcyabGOHOBYIO KUCIOTY

(27,2 mr, 0,117 MMoJIs1) U CMeCh MepPEeMEIINBAJIA P KOMHATHON TEMIIEpaType B

tedeHue | 4. PeakuMOHHYI0 cMeCh KOHIEHTPHUPOBAJIH NPH MOHM)KEHHOM JIaBICHUHU U

MOJIYYE€HHBIH OCTATOK OYMINAJIH C MOMOIIBID KOJOHOYHOHN XpomaTorpaduu ¢

obpamenHo# dazoii (0,1% BoxHbIH pacTBOp MypaBbuHOH KucinoTh/0,1% pacTsop

MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPHUJIE) U MOJyHalu HCKOMOe coennHeHne (38 wmr,

74%) B BUIE OECLIBETHOTO TBEPAOIrO BEIIECTBA.

XKXMC, m/z: 654 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,10 muH (ycnoBus npoBeneHus aHanusa: A)
Coenunenue alo:
5-[(2-AmuHo-3-propnupunun-4-un)merun|-3,4-nudprop-2-(2-prop-4-

METHJICYJIb(aHUTAHUINHO )OeH3aM U

[Xumuueckas gpopmyna 68]

H,N__O
L F
N N
|
HNT N F s~
F F

ITocne pacTtBopenus S5-[(2-amuHo-3-PpropnupuanH-4-un)metui]-3,4-nudrop-2-
(2-¢prop-4-tionanununo)oenszamuaa (coequaenue a8, 30,0 mr, 0,058 mmos) B
6esBogHOM 1,4-nuokcane (0,3 M) 1oOaBIAIN HATPUEBYIO COJIb METUIIMEPKANITAHA
(12,2 mr, 0,174 mmoumns), AUIIDA (30,4 Mk, 0,174 mmonst) u [(4,5-
ouc(nudennndochnno)-9,9-numerunkcanteH)-2-(2’-amuHo-1,1’-
oudenun)|nannanuii(Il)merancynpdonar (11,2 mr, 0,012 mmonst) u cmech
nepeMeInBain B arMmocdepe a3oTa npu KOMHATHON TemnepaTtype B TedeHne 30 MuH.

PeakunoHHYIO cMeCh OUHIIAIN C MOMOIIBIO KOJIOHOYHOU XpoMaTorpaduu ¢
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obpamenHo#t ¢azoit (0,1% BomHbII pacTBOpP MypaBbuHOH KucnoTs/0,1% pactsop

MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJyYaan UCKOMoe coequHeHue (15 mr,

59%) B Bune OeCIBETHOrO TBEPOIO BEIIECTBA.

XXMC, m/z: 437 [M+H]"

B2XX, Bpems ynepxusanus: 0,60 muH (yciosus nposenenus ananusza: C)
Coenunenue A-18:
3,4-udrop-5-[[3-dpTop-2-(MeTUnCYIb(PaMOUITAMUHO )TUPUANH -4-1JT |METHI |-2-

(2-pTop-4-metuncynbdaHUTAHIINHO)OCH3aAMUA

[Xumuueckas gpopmyna 69]

H,N._O
2 H F
QL N
\N,S\H — E S/
F F

Hckomoe coennHeHne CUHTE3upoBaiu u3 S-[(2-amuno-3-propnupuans-4-
un)metun|-3,4-gudrop-2-(2-prop-4-metuncynbpaHuIaHUITHO )OS H3aMHI A
(coenunenue al6) mpu TaKUX K€ YCIOBHUAX, KAK ONMMCAHHbIE B IPUMEPE MOIYUYEeHUS
coenquHeHus A-1.

XKXMC, m/z: 530 [M+H]"

B32XX, Bpems yaepxxuBanusi: 1,09 muH (ycJoBUs NMpoBeneHUs aHalu3a: A)
Coenunenue al7:
5-((2-AmuHo-3-pTopnupunun-4-un)merun)-3,4-guprop-2-((2-prop-4-

BUHUJI(SHUJ )aMHHO )OeH3aMH

[Xumuueckas gpopmyna 70]

H,N_ O
g F
N N
|
HNT N F =
F F

ITocne pacTtBopenus 5-[(2-amuHo-3-propnupuanH-4-un)metui]-3,4-nudrop-2-
(2-pTop-4-fiopannnuHo)oen3amuaa (coennHenue a8, S00 mr, 0,969 mmous) B
nerazupoBaHHOM 2-mponanoiie (12 mur) u 6e3sogaom TI'® (2 mi) nobdasisiau
BuHuATpupTOpOOpaT Kanus (143 mr, 1,07 mmouns), Tpustmnamus (0,405 mi, 2,91

mmouisi) u anaykT [1,17-0uc(audenundochuno)depponen|nannaguii(ll)guxmopuna c



10

15

20

25

104 -

nuxiaopmetanoMm (79,0 mr, 0,097 MMons) 1 cMeCh IepeMeInnBaiIn B aTMochepe azora
npu 80°C B TeueHne 2 4. PeakIUOHHYIO CMeCh QUIBTPOBAIN Yepe3 LENUT U TBEPA0e
BEIECTBO MPOMBIBAJIHN 3TUNALETaTOM U ¢ noMowbo MeOH. @unbrpar
KOHILIEHTPUPOBAJH NPU MOHUKEHHOM JIaBJIE€HUH U MOJYYEHHBIH OCTATOK OYHUIIAIH C
MOMOIIBIO KOJIOHOYHOM XpoMaTorpaduu ¢ obpamennoii ¢pasoii (0,1% BOIHBIN pacTBOP
MypaBbuHOU KUCI0TH/0,1% pacTBOp MypaBbHHOI KUCJIOTHI B ALIETOHUTPUIIE) U
nojy4anu uckomoe coenunenue (343 mr, 85%) B Bume 0eCIBETHOTO TBEPAOTO
BEIECTBA.
XKXMC, m/z: 417 [M+H]"
BOXX, Bpems yaepxkuBanus: 0,60 muH (ycnoBus nposeneHus aHanusa: C)
Coenunenue A-19:
2-(4-Orenun-2-¢propanununo)-3,4-nudrop-5-[[3-pTop-2-
(MeTHiCy B aMOMIAMHUHO )TUPUAHH-4-1JT |MeTHI |OeH3aMI A

[Xumuueckas gopmyna 71]

HN_ _O
2 H F
00 N N
N |
\N’\N = F =
H H F F

Hckomoe coenuHeHne CuHTEe3upoBainu u3 5-((2-amuno-3-propnupunus-4-
wi)metun)-3,4-nudprop-2-((2-pTop-4-sunmnd erun)amMuuo )oeHzamuna (CoeTMHEeHue
al7) nmpu Takux e yCIOBUSAX, KaK ONMHMCAHHBIE B IIPUMeEpPe MOJTYYEHHs] COeAUHEHUs A -
1.

XKXMC, m/z: 510 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,11 MuH (yciaoBUs IPOBEASHUS aHAIH3A: A)
Coenunenue al8:
5-[(2-AmuHo-3-pTopnupunun-4-un)merun|-3,4-nudrop-2-[2-pTop-4-(2-

TPUMETUJICHIIFIISTHHUI )AHUIINHO | OeH3aMuU

[Xumuueckas gopmyna 72]

H,N_ O
. F
N N
HNT F S
S L
F F i
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Tpustunamuu (31,7 mu, 228 mmouteit), TpuMmermicunmnanetusex (1,43 mu, 10,3
mMmods), ouc(tpudennndocoun)nannanuit(Il)guxaopun (363 mr, 0,517 mmons) u
tonun menu(l) (296 mr, 1,55 mmounst) noGasisiiu k pactBopy S-[(2-aMuHO-3-
dropnupuanH-4-wn)metun]-3,4-nudrop-2-(2-prop-4-iionanunuuo)oeHsamMmua
(coenunenue a8, 2,67 r, 5,17 mmons) B 6e3pogHom TI'® (26 mi) u cmech
NepeMelInBaId IPU KOMHATHON TeMrnepaType B TedeHue 3 4. PeaklMOHHYIO CMeCh
KOHIIEHTPUPOBAJH MPU MOHUKEHHOM JaBJICHUH M MOJYYEHHBIH OCTATOK OYHINATIH C
MOMOIIbI KOJIOHOYHOU XpomaTtorpaduu ¢ obpamennoi ¢asoii (0,1% BoxHBIH pacTBOp
MypaBbuHON KUCIOTHI/0,1% pacTBOp MypaBbHHOI KUCIOTHI B ALlETOHUTPUIIE) H
nojiy4asiu uckomoe coenuHenne (2,57 r, 83%) B Buae 0eCBETHOT'O TBEPAOTO
BEIECTBA.

XKXMC, m/z: 487 [M+H]"

B3XX, Bpems ynepxxkuBanus: 0,84 muH (ycnosus npoBeneHus aHanusa: G)
Coenunenue al9:
5-[(2-AmuHo-3-¢pTopniupunuu-4-un)merun|-2-(4-3TuHnn-2-gpropaHununo)-3,4-

nudropOerzaMua

[Xumuueckas Gopmyna 73]
H,N__O L F
N~ | N
HNT Y F S
F F

Kapbonar xanus (17,0 mr, 0,123 mMmounst) nobasnsnu Kk pactBopy S-[(2-amuHO-3-
dropnupunuH-4-un)metun|-3,4-nudrop-2-[2-prop-4-(2-
TPUMETUJICHITUIITHHU )aHuInHO |OeH3amuna (coenunenue al8, 20,0 mr, 0,041
mMmodsi) B MeOH (0,411 mi) u cMech mepeMemnBaii Mpu KOMHATHOW TEMIIEpaType B
teueHue 1,5 4. PeakunoHHYI0 cMeCh KOHLEHTPUPOBAJIH NPHU MOHMKEHHOM JaBJICHUU U
MOJIYYEeHHBIH OCTATOK OYMINAJIH C MOMOIIbID KOJOHOYHOHN XpomaTorpaduu ¢
obpamenHo#t ¢azoii (0,1% BogHbIH pacTBOp MypaBbuHOH KucnoTh/0,1% pacTBop
MYypPaBbHUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJyYadd HCKOMoe coenuaeHue (14 mr,
82%) B Buage O€CLBETHOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 415 [M+H]"

B3XX, Bpems ynepxkuBanus: 0,60 muH (ycnoBus nposeneHus anaimusa: G)

Coenunenue A-20:
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2-(4-2tunun-2-¢propanununo)-3,4-nudprop-5-[[3-¢pTop-2-
(mponuncynbpaMoOUaMUHO))TUPUANH-4-1JT|MeTHII|OeH3aMU L
[Xumuueckas Gopmyna 74]
HoN. O

h F
NZ N
5
H H [ . >

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-propnupunns-4-
un)Metu|-2-(4-3TuHun-2-propaHnununo)-3,4-nupropbensamuna (coequnenue al9) u
COOTBETCTBYHOLIEro 4-HUTpOdeHmICYIbdamMaTa IpU TAKUX JK€ YCIOBUSIX, KaK
ONHUCaHHbIE B IPUMEPE MONyUeHUsA coequHeHus A-1.

XKXMC, m/z: 536 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,18 muH (ycnoBus npoBeneHus aHanusa: A)
Coenunenue A-21:
3,4-Audrop-2-(2-prop-4-itonanmianuo)-5-[[3-pTop-2-(okceTan-3-

WJIMETHUJICYJIb(aMOMIAMUHO ) TUPUIHH-4-1J1 |MeTHJ [OeH3aMu g

[Xumuueckas popmyna 75]
H.N.__O
N

N/
W7 |

\SO
/3/\ -, \N NS =
O F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupunns-4-

IZO

wi)metun|-3,4-nudprop-2-(2-¢prop-4-iionanununo)oeHzamuna (coequaeHue a8) u

COOTBETCTBYHOLIEr0 4-HUTpO(eHmICYIbamMaTa IpU TAKUX JKE YCIOBUSIX, KaK

OTMHMCaHHbIE B IPUMEPE MONIYUCHUs CoequHEeHUs A-1, 32 UCKITIOYEHUEM TOTO, UYTO

BMECTO MUPHANHA HCIIOJb30BAIH UMHIA30JI.

XKXMC, m/z: 666 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,11 mus (yciaoBus nmpoBeaeHUs aHanu3a: A)
Coenunenne A-22:
3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-(3-

okcabunukio[3.1.0]rexkcan-6-uncyibhaMOmIaMUHO ) TUPUIHH -4 -1 |MeTUJ |OeH3aMuA
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[Xumuueckas gopmyna 76]

HoN.__O
N

@) z
o 1)

S8 AN

HoR
F F
Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-propnupunH-4-

wi)metun|-3,4-nudprop-2-(2-prop-4-itonanununo)oenzamuna (coequnenue a8) u

COOTBETCTBYHOLIEr0 4-HUTpO(EeHMICYIbamMaTa IPU TAKUX JK€ YCIOBUSIX, KaK

ONHUCaHHbIE B IPUMEPE MOIYUCHUsI COequHEeHUs A-1, 32 UCKIIIOYEHUEM TOTO, YTO

BMECTO MHUPHUANHA HCIOIb30BAIH UMHUIA30L.

XKXMC, m/z: 678 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,16 muH (ycioBus npoBeneHus aHanusa: A)
Coenunenne A-23:
3,4-Audrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-[(1-

METHJIUKJIONPOITHII )CYIb(HaMOUTAMHIHO |TUPUANH -4 -1 | MeTHI |0 eH3aMu g

[Xumuueckas Gopmyna 77]

H,N__O
u F
0.0 N7 N
y,\\sll\ \l
N“" N F
H H ¢ F

Hckomoe coequHeHne CUHTE3npoBaiu u3 S-[(2-aMmuHO-3-pTOopnupunanH-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oensamuna (coequHenne ad) u
COOTBETCTBYHOLIEro 4-HUTpOdeHmICyIbamMaTa IPU TAKUX JK€ YCIOBUSIX, KaK
OTMHUCaHHbIE B IPUMEPE MOJTYUCHUs COeqUHEHUs A-1, 32 UCKITIOUYEHUEM TOTO, YTO
BMECTO MUPHUANHA UCIOJNb30BAIH UMHIA30J1, U YTO BMecTO Oe3BonHoro JIM®
ucrnonb3osanu 6e3Bonubiil TT D.

XKXMC, m/z: 650 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,25 muH (ycioBus NpoBeneHUs aHanu3a: A)

Coenunenue A-24:

3,4-Audrop-2-(2-prop-4-itoganmnuuo)-5-[[3-pTop-2-[(1-meTokCU-2-

METUJITPOTIAaH-2-UIT)CYyIbPaMOMIAMUHO |TUPUANH -4 -1 |MeTHIT | Oe H3aMH T
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[Xumuueckas gopmyna 78]

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-pTopnupuns-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oensamuna (coequHeHune ad) u
COOTBETCTBYHOLIEro 4-HUTpOdeHmICyIbhamMmaTa IpU TAKUX JKE YCIOBUSIX, KaK
OTMHUCaHHBIE B IPUMEPE MOJIYUCHUsI COeUHEeHUs A-1, 32 UCKITIOYEHUEM TOTO, YTO
BMECTO MUPHUANHA UCIOJb30BAIH UMHIA30J1, U YTO BMecTO Oe3BonHoro JIM®
ucnonb3osanu 6e3Bonubiii TT @.

XKXMC, m/z: 682 [M+H]"
B3XX, Bpems ynepxkuBanus: 1,27 MuH (yCJIOBUSA NPOBENEHUs aHalu3a: A)

Coenunenue A-25:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTuncynbhaMOUIAMHUHO )THPUIHH-4-1J1 |METHII [OeH3aMuU g

[Xumuueckas popmyna 79]
H.N.__O

n F
N

ITocne pactBopenus S5-[(2-amuHo-3-propnupuanH-4-un)metui]-3,4-nudrop-2-
(2-pTop-4-tionpanunuuo)oenzamuaa (coenunenue a8, 10,0 mr, 0,019 mmouns) B
oessonHoM JIMA (0,1 miu) mpu 0°C nobasnsinu mupunus (2,3 Mk, 0,029 mMoust) u
Metuacyibpamounxyuopun (2,5 mxi, 0,029 MMOJIs) U cMeCh MEPEeMEIIUBAIH MIPH
KOMHATHOU TemIepaTtype B TeueHue | 4. PEakIMOHHYIO CMeCh OUHMIIAIHN C TOMOIIBIO
KOJIOHOYHOH xpomartorpaduu ¢ obpamenHoin ¢azoii (0,1% BomHbIH pacTBOp
MypaBbuHON KuCi0Th/0,1% pacTBOp MypaBbHHOI KUCIOTHI B allETOHUTPUIIE) H
nosy4yanu uckomoe coenuHenne (10,2 mr, 86%) B Buge OeCIIBETHOrO TBEPAOTO
BEIECTBA.

XKXMC, m/z: 610 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,15 mun (ycnoBus npoBeneHus aHanusa: A)
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Coenunenue s2:
N-(1-bunukno[1.1.1]nenTanmn)cynbhamMOnIXIOPHU
[Xumuueckas gopmyna 80]
QP
N/S\CI
H
ITocne pactBopenus cynabdypunxiaopuna (0,102 miu, 1,25 mmosnsi) B 0e3BOJHOM
aueronutpuiie (1,5 mu) npu 0°C nobapnsinu 6unukno[1.1.1]nenran-1-
amuaTHApOxJopun (50,0 mr, 0,418 MMoJIst) U cMeCh IepeMeIuBaiIu B aTMochepe
azota npu 80°C B TeueHue 16 4. PeakJUOHHYIO CMeCh KOHLIEHTPUPOBAJIHU NPHU
NOHW)KEHHOM JIaBJIEHHUH U MOJy4YaJd HCKOMOE COCJMHEHHUE B BUJI€ HEOUHIIEHHOT O
NPOAYKTA.
Coenunenue s3:
N-(OkcaH-4-m1)cynbhaMOUIXJIOPUT

[Xumuueckas gopmyna 81]

L
N'S\CI

Hckomoe coequHeHne CUHTE3UPOBAIN U3 COOTBETCTBYIOIIEr0 aMHUHA MPH TaKUX
K€ yCJIOBHSAX, KaK ONMHUCAHHbIE B IPUMEPE MOJYyUEHUsS] COeNMHEHHUS S2, 3a
UCKJIIOUEHHEM TOT0, YTO TaKKe JOOAaBISAIN TPUITHIAMHH.

Coenunenue A-28:

5-[[2-(1-bunukno[1.1.1]neHTaHuNCy b aMOMIAMUHO)-3-OTOPTUPUAUH-4-
wi|metun|-3,4-nudprop-2-(2-¢pTop-4-iionaHuInHO)OeH3aMU g

[Xumuueckas Gopmyna 82]

H,N__O
, F
2 1_CL L
@\ N |
NN F
H H ¢ F

Hckomoe coenquHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupunns-4-
un)metun|-3,4-gudrop-2-(2-prop-4-tioganununo)doenszamuna (coequaenne ad) u
COOTBETCTBYIOLIEr0 CyIb()aMOUIXIOPUAA MPHU TAKUX XK€ YCIOBHAX, KAK ONMHUCAHHBIC B
npuMepe Nojay4yeHus coequHeHus A-25.

XKXMC, m/z: 662 [M+H]"
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B3XX, Bpems yaepsxkuBanus: 1,27 muH (ycJlOBUs MPOBENEHUs aHAIu3a: A)
Coenunenne A-29:
3,4-Iudprop-2-(2-¢prop-4-tionanununo)-5-[[3-pTop-2-(okcan-4-

WICYJb()aMOUIAMUHO ) TUPUANH-4-1JT |MeTHI |GeH3aMu

[Xumunueckas popmyna 83]

H,N__O
H F
ok'3e
H,S\H N E
F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 S-[(2-amuno-3-propnupunns-4-
wi)metuin|-3,4-nudrop-2-(2-¢prop-4-iionanununo)oeHzamuna (coequHeHue a8) u
COOTBETCTBYIOLIEr0 CYyJIb()paMOUIXIOPUAA MMPHU TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHBIC B
npuMepe nojydeHus coequHeHus A-25.

XKXMC, m/z: 680 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,16 muH (ycnoBus npoBeneHus aHanusa: A)
Coenunenne A-30:
5-[[2-(uknonponuicynbhaMOonuIaMHuHO)-3-pTopnupuant-4-un|metun|-3,4-

nuprop-2-(2-prop-4-itonaHnnuuo))oeH3aMu

[Xumuueckas Gopmyna 84]

H-N @)
0 0 N~ N
AN O
N~ N F
H H ¢ F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupuans-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oenzamuna (coequHenue a8) u
COOTBETCTBYIOLIEr0 CYyJb()aMOUIXIOPUAA MPH TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHBIC B
npuMepe nojaydyeHus coequHeHus A-25.

XKXMC, m/z: 636 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,21 muH (ycioBus nmpoBeneHus aHanusza: A)

Coenunenue A-31:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-(mponan-2-

WICYNb(HaMOUIAMHUHO ) TUPUIUH-4-UIT|MeTu |OeH3aMuA
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[Xumuueckas popmyna 85]

H,N__O
QV&H F
0 0 N7 N
)\\\S/' \l \©\
N“7 N F
H H F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-pTopnupuns-4-
wi)metun|-3,4-nudprop-2-(2-prop-4-itonanununo)oenzamuna (coequnenue a8) u
COOTBETCTBYIOLIErO CYJb(PaMOMIXJIOPUIA IPH TAKUX K€ YCIOBHUAX, KAK ONMHCAHHBIC B
npuMepe NojaydeHus coequHeHus A-25.

XKXMC, m/z: 638 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,24 mMuH (ycJIOBUS MPOBENECHUS aHamu3a: A)
Coenunenue A-32:
5-[[2-(UuknoOyTuncynbpaMoniIaMuHO)-3-GTOpnupuANH-4-1i|MeTni|-3,4-

nudrop-2-(2-prop-4-itogaHnnuuo))0eH3aMHU

[Xumuueckas gopmyna 86]

H,N__O
QvéEHF

0 0 N7 N
DY I @

N N F

HoHor F

Hckomoe coennHeHne CUHTe3UpoBaiu u3 S-[(2-amuuo-3-propnupuanH-4-
wi)metun|-3,4-nudprop-2-(2-prop-4-fionanununo)oenzamuna (coequnenue a8) u
COOTBETCTBYIOLIErO CyJJb()aMOUIXIOPUAA MPH TAKUX XK€ YCIOBUIX, KAK OMHCAHHBIE B
npuMepe NoJydeHus: coequHeHus A-25.

XKXMC, m/z: 650 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,26 MuH (ycJIOBUS MPOBENECHUS aHalu3a: A)

Coenunenue A-33:

3,4-1udTop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-(2-

METOKCHUAITHJICYJIb(aMOUIAMUHO ) TUPUIUH -4 -1 |MeTHJT | OeH3aMu I
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[Xumuueckas gopmyna 87]

H,N__O
H F
0 0 N7
o) s’ \l
/\/\N/\N F
H H

F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-propnupunH-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oensamuna (coequHenune ad) u
COOTBETCTBYIOLIEr0 CyJIb()aMOUIXIOPUAA MPHU TAKUX XK€ YCIOBUAX, KAK ONMUCAHHBIC B
npuMepe NojaydeHus: coequHeHus A-25.
XKXMC, m/z: 654 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,17 muH (ycioBus mpoBeneHus aHanusza: A)

Coenunenue A-34:

3,4-Indrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-(2-
METHJIPOMUIICYIb(aMOUIAMUHO ) THPUANH -4 - 1T |MeTH |OeH3aMI A

[Xumuueckas gpopmyna 88]

H,N__O
H
N

Hckomoe coenuHeHne CUHTe3upoBaiu u3 S-[(2-amuHo-3-propnupuanH-4-
un)metun|-3,4-nudprop-2-(2-prop-4-tionanununo)oensamuna (coequHenune ad) u
COOTBETCTBYIOLIErO CYJb()aMOUIXIOPUAA MPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHBIC B
npuMepe NoJydeHus: coequHeHus A-25.

XKXMC, m/z: 652 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,31 MuH (ycioBus mpoBeneHus aHanusza: A)

Coenunenue A-35:

3,4-AudTop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-[(1-

METHJIMUKJIO0YTHII)CYIb(aMOMIAMUHO |TUPUINH-4-1IT | MeTH |OeH3aMuA
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[Xumuueckas popmyna 89]
HoN O
N

Q %P N O

NN "

F F
Hckomoe coenquHeHne CUHTE3UupoBaiu u3 S-[(2-aMmuHo-3-pTopnupunH-4-

wi)metun|-3,4-nudprop-2-(2-prop-4-itonanununo)oenzamuna (coequnenue a8) u

COOTBETCTBYIOLIEr0 CyJIb()aMOUIXIOPUAA MPHU TAKUX XK€ YCIOBUAX, KAK ONMUCAHHBIC B

npuMepe MOJTYyUYeHUsI COeUHEeHUs A-25, 3a HCKJIIFOYEHUEM TOTO, YTO PEAKLIHIO

nposoaunu npu 0°C.

XKXMC, m/z: 664 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,30 MuH (ycJioBuUs MpoBeneHUs aHamu3a: A)
Coenunenue A-36:
5-[[2-(LlukmonponuiIMeTHICY b aMOMIAMHUHO)-3 -OTOPTHUPUANH-4 -1 |[METHIT |-

3,4-nudTop-2-(2-¢prop-4-itonanunuHo)OeH3aMUL

[Xumnueckas gopmyna 90]

Ho,N___O
yF
N™™ N
(\W/} |
V\N/S\N = F
F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-propnupuns-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oensamuna (coequHenne ad) u
COOTBETCTBYIOLIErO CYyJb()aMOMIXIOPUAA MPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHBIC B
npuMepe MOJTyUYeHUs COeqUHEHUsI A-25, 32 HCKJIIOYEHHEM TOTO, YTO PEAKLIHIO
nposoaunu npu 0°C.

XKXMC, m/z: 650 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,26 MuH (ycJOBUS MPOBENECHUS aHamu3a: A)

Coenunenue A-37:

5-[[2-(Tper-ByTuncynspamonnaMuno)-3-propnupuann-4-wmi|merun|-3,4-

nudrop-2-(2-prop-4-iiogaHnnuuo))oeH3aMHu
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[Xumuueckas gopmyna 91]

H,N__O

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-propnupunns-4-
wi)metun|-3,4-nudprop-2-(2-prop-4-itonanununo)oenzamuna (coequnenue al8) u
COOTBETCTBYIOLIEr0 CYJb()aMOMIXIOPUAA MPH TAKUX XK€ YCIOBUAX, KAK OMHUCAHHBIC B
npuMepe MOJTyUYeHUs COeqUHEHUs A-25, 32 HCKJIIOYEHHEM TOTO, YTO PEAKLIHIO
nposoaunu npu 0°C.

XKXMC, m/z: 652 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,28 muH (ycioBus mpoBeneHus aHanusza: A)
Coenunenne A-38:
5-[[2-(DTuncynbdonunamuuo)-3-propnupununa-4-ui|merun|-3,4-nudprop-2-(2-

dTop-4-fionaHMINHO)OEH3aMHUA

[Xumuueckas gopmyna 92]

H,N_O
H F
3 N @
SN
F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-pTopnupunns-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oensamuna (coequHeHune ad) u
COOTBETCTBYIOLIErO CYJb()OHUIXIOPHAA PU TAKUX K€ YCIOBHIX, KAK OMMCAHHBIE B
npuMepe NMOJTyUYeHUs COeqUHEeHUs A-25, 3a HCKJIIOYEHUEM TOTO, YTO B KA4ECTBE
pPacTBOPHUTEISI UCIIOJIb30BAIH MUPHUIHH.

XKXMC, m/z: 609 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,20 MuH (ycJOBUS MPOBENECHUS aHamu3a: A)

Coenunenue A-39:

N-Luknonponun-5-[[2-(3TuncynbpoHuNIaMuH0)-3-PpTopnupuauH-4-un | MeTumn|-

3,4-nudTop-2-(2-prop-4-iionanunuHo)OeH3aMUL



10

15

20

-115-

[Xumuueckas popmyna 93]

H F
20 . T 0L
\/S\N = E
HoF F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-propnupuns-4-
un)metu |-N-uuknonponui-3,4-qudrop-2-(2-prop-4-fionanununo))oeHzamuaa
(coenunenue al0) U COOTBETCTBYIOIIETO CYJb(OHMIXJIOPUIA IPU TAKUX K€ YCIOBUSAX,
KaK OMHCAHHBIC B IPUMeEPE MOJYUYCHUS COENNHEeHHUS A-25, 34 HCKIIOYEHUEM TOTO, YTO
B KQU€CTBE PACTBOPUTENS UCIIOJIb30BAJIH MUPUIHH.

XKXMC, m/z: 649 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,68 muH (ycioBus npoBeneHus ananusa: B)
Coenunenue A-40:
5-[[2-(DTuncynpdamonnamMuuo)-3-propnupunus-4-un|metun]-3,4-nudprop-2-(2-

¢drop-4-iiogaHUINHO)OEH3aMU

[Xumunueckas Gpopmyna 94]

HN
P N ﬁl
NN F
H H ¢ F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupunus-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oensamuna (coequHenune ad) u
COOTBETCTBYIOLIEr0 CYyJIb()aMOUIXIOPUAA MPH TAKUX XK€ YCIOBUAX, KAK ONMUCAHHBIC B
npuMepe NojaydeHus coequHeHus A-25.

XKXMC, m/z: 624 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,20 MuH (yCcJIOBUS MPOBENCHUS aHamu3a: A)

Coenunenue A-41:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-

(mponuncynppaMonIaMUHO ) TUPUANH-4-1JT|MeTHII | OeH3aMU L
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[Xumuueckas gopmyna 95]

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-propnupunns-4-
wi)metun|-3,4-nudprop-2-(2-prop-4-iionanununo)oenzamuna (coequnenue a8) u
COOTBETCTBYIOLIEr0 CyJb()aMOUIXIOPUAA MPHU TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHBIC B
npuMepe NojaydeHus coequHeHus A-25.

XKXMC, m/z: 638 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,25 MuH (ycJlOBUs MpOBENECHUS aHamu3a: A)
Coenunenne A-42:
3,4-1udrTop-5-[[3-dpTop-2-(2-pTOopaTUncyabpPaMonIaMUHO )TUPUANH-4 -

wi|mernn]-2-(2-prop-4-HogaHuINHO )OeH3aMuA

[Xumuueckas gopmyna 96]

\\//
F\/\ SN )\/;\/é: \©\

Hckomoe coennHeHne CUHTE3UpOoBaiu u3 S-[(2-amuHo-3-propnupuanH-4-
un)metun|-3,4-nudprop-2-(2-prop-4-tionanununo)oensamuna (coequHenune ad) u
COOTBETCTBYIOLIErO CYJb(paMOMIXJIOPUIA ITPU TAKUX K€ YCIOBHUAX, KAK OMHCAHHBIE B
npuMepe NoJydeHus: coequHeHus A-25.

XKXMC, m/z: 642 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,17 muH (ycioBus mpoBeneHus aHanusza: A)

Coenunenue a20:

3,4-AudTop-5-[[3-dTop-2-(MeTuncyappaMonIaMUHO )TUPUANH -4-11 |MeTHI |-2-

[2-pTOp-4-(2-TpUMETUICUITUII TUHIII )aHUIUHO |O€H3aMH T
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[Xumuueckas gopmyna 97]

H,N_ O
h F
N N
\ 7/,
~ \S/ ! 7 F
H H D
F F Sil_

I

ITocne pactBopenus 3,4-gudprop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-
(MeTHiCyNbpaMOMIAMHUHO )IUPUAHH-4-ui |MeTua |0en3amuaa (coenunenne A-25, 10,0
mr, 0,016 mmounst) B 6e3sogaom TT'® (0,1 mur) nobasasnu TpusTuaamus (0,100 mi,
0,717 mmounst), Tpumetmicununanetuiies (4,1 mxim, 0,033 mmons), anaykt [1,17-
ouc(nupenundpochuno)dpepponer|namnanuii(Il) guxnopuna ¢ guxiaopmeranom (1,2 wmr,
1,6 mxmomns) u fionun meau(l) (0,9 mr, 5 MkMoseil) u cMech NepeMeInBaIH I PU
KOMHATHOU TemInepaTtype B TeueHue 24 4. PEakIMOHHYI0 CMECh OUHMIIAINA ¢ TOMOUIBI)
KOJIOHOYHOH xpomartorpaduu ¢ obpamenHoi ¢azoii (0,1% BogHbIH pacTBOp
MypaBbuHON KuCnoTh/0,1% pacTBOp MypaBbHHOI KUCIOTHI B AllETOHUTPUIIE) H
noJjy4ajnu uckomoe coenunenue (12,4 mMr) B Buae macia.
XKXMC, m/z: 580 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,95 mun (ycnosus nposenenus asanusa: C)

Coenunenne A-26:

2-(4-OtuHun-2-propaHunuHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbhpaMOnIaMUHO ))THPUANH-4-11 | MeTH I |0eH3aMun

[Xumuueckas Gpopmyna 98]

H,N__O
HF
0 N™™
\\S// |/
\/\
NN F O
N

H o Ho ¢ F

ITocne pactBopenus 3,4-gudprop-5-[[3-pTop-2-
(MeTuicynbhamMonIaMuHO )IUPUAHH-4-un|MeTun|-2-[2-¢prop-4-(2-
TPUMETUJICHITWIITHHU )aHuInHO |0eH3amuaa (coenuuenue a20, 11,0 mr, 0,019
mMmodsi) B MeOH (0,2 mur) noGasnsanu kapOonart kanus (7,9 mr, 0,057 Mmousi) u cmech
nepeMelnBaau NP KOMHAaTHON TeMnepatype B TeueHue 1,5 4. PeakImOHHYIO CMECh
OYHIIAJIA C MOMOIIBID KOJIOHOYHOM XpoMaTorpaduu ¢ oOpamenHoit ¢asoi (0,1%

BOJHBIN pacTBOpP MypaBbHHOHN KucnoThl/0,1% pacTBOp MypaBbUHON KHUCJIOTHI B
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ALlETOHUTPUJIE) U TONydaIn uckoMoe coenunenue (5,0 mr, 52%) B Bune TBEpI0r0

BEIECTBA.

XKXMC, m/z: 508 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,05 mus (ycJioBUs poBeneHUs aHaiu3a: A)
Coenunenue a2l:
5-[(2-AmuHo-3-pTopnupunuu-4-un)merui]-2-(4-6pom-2-GpTopaHuiInHO)-3,4-

nudropbeHzaMua

[Xumuueckas Gopmyna 99]

HoN._O
L, F
N N
|
HNT Y F Br
F F

ITocne pacTtBopenus 5-[(2-amuHo-3-propnupuanH-4-un)metui]-3,4-nudrop-2-
(2-pTop-4-fionpanunuuo)denzamuaa (coenunenne a8, 60,0 mr, 0,116 mmouns) B
6essogHoM JAM® (1,2 mu) nobasnsm 6pomun meau(l) (83,0 mr, 0,581 mmouns) u
cMmech nepememnBanu npu 100°C B Teuenue 24 4. PeakIMOHHYIO CM€Ch OUUINAHU C
nomombio npenapatusHoil BOXX (kononka: 5 mxkm, TSK-Gel ODS 80TS, 20x250 mm
(TOSOH), 0,1% BoaHBbIi pacTBOp MypaBbuHOMN KUCIOTH/0,1% pacTBOpP MypaBbUHOM
KHMCJIOTHI B aLIETOHUTPUIIE) U MOJydaldu UCKoMoe coequHenue (35,6 mr) B Bune
TBEPAOTO BEIECTBA.

XKXMC, m/z: 469 [M+H]"
BOXX, Bpems yaepxkuBanusi: 0,61 mun (ycnoBust npoBeneHus aHanusa: C)

Coenunenue A-27:

2-(4-bpom-2-pTopanununo)-3,4-nudprop-5-[[3-dpTop-2-
(MeTHIICYIB(haMOMIAMHUHO )TUPUIHH -4-1JT | MeTHI |OeH3aMI A

[Xumuueckas popmyna 100]

H,N__O

H F
0.0 N
\\S’/ |/
NN F Br
H H

F F
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Hckomoe coenquHeHne CUHTE3UpoBaiu u3 5-[(2-amuno-3-propnupunus-4-
wi)metun]-2-(4-6pom-2-propanununo)-3,4-pudpropoenzamuna (coequnenue a2l) npu
TAaKHX K€ YCIOBHUAX, KaK OMMCAHHBIE B IPUMEpE NOJTyUeHUs coequHeHnus A-25.
XKXMC, m/z: 562 [M+H]"

BOXX, Bpems yaepsxkuBanusi: 1,13 MuH (ycnoBusi mpoBeneHus aHanusza: A)
Coenunenne A-43:
3,4-udrop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[ [ MeTHI-(METHIIAMIHO)-

OKCO-AO-cynbdaHUIUIEeH |aAMUHO |TUPUIUH -4-1JT |[METHT |OEH3aMHUT

[Xumuueckas popmyna 101]
H,N___O
2 H F

AN
O/ N D
N7 N F
H

F F

~N

ITocne pacTtBopenus S5-[(2-amuHo-3-propnupuanH-4-un)metni]-3,4-nudrop-2-
(2-pTop-4-tionannnuHo)oen3amuaa (coennHenne a8, 102 mr, 0,198 mmous) B
6e3BonHoM TT'® (2 mur) B atmocdepe azora npu 0°C nodasnsiiu mupunus (0,160 mo,
1,98 mmons) u xnopaHruapua MetancyiabduHosoit kucaoTsl (0,100 mu, 0,717 mmomns).
K pactBopy npu 0°C nobasnsnu tpeT-Oytunrunoxynopur (44,6 mkiu, 0,395 mmouns) u
nepeMeIlnBaIN B TeUeHUe | MUH, 3aTe€M JAOMOJHUTEIbHO A00aBISAIHN TPET-
Oytunarunoxuopur (44,6 mki, 0,395 mmons). 3arem nobasnsinu 2 M pacTBop
metunamuna B TT® (1,98 mu, 3,95 MMoJIs) M peaKIIUOHHYIO CMECh MePEeMEeIIuBaAIU
OYHIIAJIA C MOMOIIBI KOJIOHOYHON XxpomaTorpaduu ¢ odpamiennoi ¢asoii (0,1%
BOJHBIH pacTBOP MypaBbHHOU KUCIOTHI/0,1% pacTBOp MypaBbUHON KHCJIOTHI B
ALIETOHUTPUJIE) U MOJyYaIu UCKOMOe coenuHenue (45,9 mr, 38%) B BUne
OecCIBETHOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 608 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,00 Mus (yciIoBUsS TPOBEASHUS aHANIHN3A: A)

Coenunenue a22:

Tpudropauerar 5-[(2-amuno-3-propnupunun-4-un)merun]-3,4-nudprop-2-(2-

¢dTop-4-fionaHUTUHO )OEH30MHOW KUCIOTHI
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[Xumuueckas popmyna 102]

HO OH F 5
N

N F
P - OH
H,N F | F
F F

ITocne pacTBopeHus MeTHi-5-[(2-amun0-3-pTopnupunuH-4-un)metun|-3,4-
nudrop-2-(2-prop-4-iionanununo)oenszoara (coenunenue ad, 1,05 r, 1,97 mmons) B
TI'® (16,8 mu) u Boxe (8,4 mu) npu 0°C gobaBisiniu MOHOTHAPAT TUAPOKCUAA JIUTHS
(415 wmr, 9,88 MMOJI51) 1 CMeCh MepeMeIIUBaJIM TP KOMHATHOHN TeMmepaType B
teyeHue 2 4. K peakiMOHHOUW cMecu no0aBsiiiu TpUGTOPYKCYCHYIO KHCIOTY (305 M),
3aTE€M CMeCh KOHLIEHTPUPOBAJIH NPHU MOHMKEHHOM AaBjieHUH. [1onyueHHbIH 0CTaTOK
NPOMBIBAJIM BOAOH U moJsydanu uckomoe coennHenne (1,06 r, 85%) B Bune
OecIBETHOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 518 [M+H]"

B3XX, Bpems ynepxxkuBanus: 0,68 mun (ycnosus nposenenus aHanusa: C)
Coenunenue a23:
5-[(2-AmuHo-3-¢pTopnupununa-4-un)merun]-3,4-npudprop-2-(2-prop-4-

HopaHunnHO)-N-(2-rugpOKCUITOKCH )OeH3aAMU

[Xumuueckas popmyna 103]

H
HO\/\O,N @) E

H

N N

HoNT Y F
F F

Hckomoe coequHeHne CUHTEe3UpOBaiu u3 tpudropauerara S-[(2-aMmuHO-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHmnHO )OEH30HHOM
KHCJIOTHI (COequHEeHUEe a22) 1 COOTBETCTBYIOLIEr0 aMHUHA NIPU TAKHUX K€ YCIOBHUSIX, KaK
ONUCaHHbIE B IpUMepe MoJydeHus coenuHerus Al2.

XXMC, m/z: 577 [M+H]"
B3XX, Bpems yaepxkusanus: 0,58 mun (ycinosus nposeneHus ananusa: C)

Coenunenue a24:

5-[(2-AmuHo-3-¢pTopnupunun-4-un)merun]-N-[2-[TpeT-

OyTUI(IUMETHI )CHITUI [OKCHITOKCH] -3 ,4-nudTop-2-(2-pTop-4-liogaHminnHO )OeH3aMU A
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[Xumuueckas popmyna 104]

H
>LS|i'\O\/\O'N @) F

H

N N

TRV F
F F

ITocne pacTtBopenus 5-[(2-amuHo-3-propnupuanH-4-un)metui|-3,4-nudrop-2-
(2-pTop-4-tionanunnHo)-N-(2-runpokcusTokcu)denzamuaa (coequaenue a23, 320 wmr,
0,555 mmoust) B 6e3BoguoM M@ (3 mun) mpu 0°C noGasisiau tpustunamus (0,116
mi, 0,833 mmons) u TpeT-Oyrrnnumermnxyaopcunad (0,100 miu, 0,717 MMonsi) 1 cMech
nepeMeInBaIN PU KOMHATHOH TemIieparype B TedeHune 16 4. 3aTem nobasisim
tpudTriiamuH (0,116 mu, 0,833 mmons) u Tper-Oyrunaumerunxyuopcmias (0,100 mi,
0,717 MMouIsl) U mepeMeIINBaHUE MPOJOJIKAIU B TeueHHe 7 4. PeakiMOHHYIO cMecCh
OYHINAJIH C MMOMOIIBI0 KOJOHOUHOH XpomaTtorpaduu ¢ odpamennoii ¢paszoii (10 MM
BOJIHBIM PAacTBOp alleTaTa aMMOHUSI/METAaHOJI) U MOJy4aad uCKkoMoe coennHenue (302
Mr, 79%) B BH/I€ KENTOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 691 [M+H]"
B3XX, Bpems ynepxxkuBanus: 0,98 mun (ycnosus nposenenus asanusa: C)

Coenunenue a25:

N-[2-[TpeT-ByTun(numeTnn)cunui|okcudTokcu|-5-[[2-
(atuncynbdamounamuno)-3-propnupunun-4-ui|merun]-3,4-nuprop-2-(2-prop-4-
HOMaHUIUHO)OEeH3aMHU

[Xumuueckas popmyna 105]

Hckomoe coenquHeHne CUHTEe3npoBaiu u3 5-[(2-amuno-3-propnupunans-4-
wi)metui|-N-[2-[TpeT-OyTrin(aumMe T )cuini |oKkcusTokcu | -3,4-nudrop-2-(2-prop-4-
HonarunuHo)OeH3amMuaa (coequHenne a24) U COOTBETCTBYIOIIETO
CybpaMOUIXJIOPUAA MPU TAKUX e YCIOBHUAX, KAK OMUCAHHBIE B MPUMEPE MOJYyYEHHUS
coenquHeHus A-25.

XKXMC, m/z: 798 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,11 mun (ycnosus nposenenus ananusa: C)
Coenunenne A-44:
5-[[2-(QTuncynpdpamonnamMuno)-3-propnupunus-4-una|merun]-3,4-nudprop-2-(2-

¢drop-4-tionanunnuHo)-N-(2-rugpoKCUdITOKCH )OeH3aMu A

[Xumunueckas ¢popmyna 106]

H
HO\/\O,N OH v
v LT
\ 7y |
NSNS F
HoH ¢ F

ITocne pactBopenus: N-[2-[TpeT-OyTun(aumeTun)Cuiui | OKCH3ITOKCH |-5-[[2-
(atuncynedamonnamuno)-3-propnupunua-4-ui|merun]-3,4-nudprop-2-(2-prop-4-
Honanunuuao)beHn3amuna (coequnenue a25, 18 mr, 0,023 mmouns) B 6e3pogHom TI'®
(0,2 ma) mpu 0°C nobasnsinin 1 M pactBop Terpabyrunammonuiipropuna B TT' D (27
MKJI, 0,27 MMOJIs1) B CMECh IepeMeIInBaly B TedeHne 2 4. PeakinoHHY0 CMech
OYHIIAJIA C MOMOIIBID KOJIOHOUHOH XpoMaTorpaduu ¢ odpamennoit ¢pasoi (0,1%
BOJHBIN pacTBOpP MypaBbHHOUN KucnoTh/0,1% pacTBOp MypaBbUHONH KHUCJIOTHI B
aLleTOHUTPUJIE) U MOJydanu uckomoe coennHenne (14 mr, 91%) B Buge xxentoro
TBEPAOTO BELIECTBA.

XKXMC, m/z: 684 [M+H]"
BD2XX, Bpems ynepxusanus: 0,79 mun (yciosus nposenenus ananusa: C)

Coenunenue A-45:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(mponuncynabdamMonsaMuHO )mUpUANH-4-11 | MeTH |-N-(2-ruIpOKCUI TOKCH )OeH3aMuU g

[Xumuueckas popmyna 107]
HO
\/\CI)

HN O .
N
e L
(\¥/2 |
\/\N/S\H P .
F F

Hckomoe coenquHeHne CUHTEe3upoBainu u3 S-[(2-amuno-3-propnupunus-4-
wi)metun|-N-[2-[TpeT-OyTrn(aumerrin)cunui |okcusTokcu]-3,4-nguprop-2-(2-prop-4-

HomanunuHo)0eH3aMuaa (coequHeHne a24) U1 COOTBETCTBYIOLIETO
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CyJb(paMOUIXJIOPUAA MPU TAKUX e YCIOBHUAX, KAaK OMUCAHHBIE B MIPUMEpe MOJydeHUs

coenquHeHus A-25.

XKXMC, m/z: 698 [M+H]"

B3XX, Bpems ynepxxusanus: 0,83 muH (ycnosus nposenenus aHanusa: C)
Coenunenue A-46:
2-(4-LHuknonponuin-2-¢propanununo)-3,4-nudrop-S-[[3-pTop-2-[(1-

METHJILUKJIOOYTUI)CYIb(HaMOUITAMUHO |TUPUIHH-4-1J1 |MeTUI |OeH3aMU T

[Xumuueckas popmyna 108]

H,N__O

o F
N

F F
Hckomoe coenquHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupuans-4-

wi)Metn|-2-(4-nuknonponui-2-GpTopaHminHo)-3,4-nudpropbenzamuna (coequHeHE

a9) U cOOTBETCTBYIOIETO 4-HUTpOopeHUICyab(pamaTa Npu TAKUX Ke YCIOBHUIX, KaK

ONHMCaHHbIE B IPUMeEpPE MOJyUeHUs coequHeHns A-1.

XKXMC, m/z: 578 [M+H]"

B3OXX, Bpems yaepxxkuBanus: 0,89 mun (ycnosus nposenenus asanusa: C)
Coenunenue A-47:
N-Huxnonponun-3,4-nguptop-2-(2-prop-4-fionanununo)-5-[[3-prop-2-[(1-

METHJILUKJIO0YTHII)CYIb(aMOUIAMUHO |[MUPUIUH -4 -1JT |MeTHI |OeH3aMu g

[Xumuueckas popmyna 109]

Hckomoe coenquHeHne CUHTEe3upoBaiu u3 S-[(2-amuno-3-propnupunns-4-
wi)metwi |-N-uuknonponuin-3,4-nudrop-2-(2-prop-4-ionannnnHo )0eH3amMuaa
(coenunenue al0) u cooTBeTcTBYIOLIEro 4-HUTPOdEHUICYIb(amMaTa NP TAKUX XKe
YCIIOBHSIX, KAK ONMHUCAHHBIC B IPUMEpPE MOJyUEHHs] COeNnHEeHnst A-1.

XKXMC, m/z: 704 [M+H]"

B3XX, Bpems yaepxxkuBanus: 0,97 mun (ycnosus nposenenus asanusa: C)
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Coenunenue a26:
5-bpom-2,3,4-TpudTopOeH3oiiHas KUCI0Ta
[Xumuueckas popmyna 110]

HO. __O

Br F
F

PeakUMOHHBIN COCY/, B KOTOPBIN nmomemanu Boay (81 mi), oxnaxkaanu 1o
BHelIHel TeMmnepaTypsl, paBHOU 0°C, u noOaBIsIIN KOHIIEHTPUPOBAHHYIO CEPHYIO
kucioty (162 mur). 3atem nodasnsnum 2,3,4-Tpudropdensoitnyro kuciory (27,0 r, 153
MMoJst) B cyabdat kanus (401 mr, 2,30 MMOJIST) 1 CMeCh HarpeBaJM A0 BHEIIHEH
TeMrepatypsl, paBHOl 55°C. B Teuenue 2,5 4 mo karmisM q00aBJIsLIN BOAHBIN
pacTBOp, MOJNy4YeHHBbIH U3 OpomMara Hatpus (25,4 r, 169 mmoneii) u Boxsl (108 mn), u
CMech IepeMellnBaiu B TeueHue 2,5 4. PeakinoHHy0 cmech oxjaxaanu a0 0°C u
3aTeM 100aBIIsUIH BOOHBIA PACTBOp, MOJYYEeHHBIN U3 cynbdura Hatpus (24,3 1, 161
MMOJIb) 1 BoAbI (324 ma). Kpucrannsl oTGuIbTPOBBIBAIHN, MPOMBIBAIN BoxoH (162 M)
U CYIIIIN OONYBKOH BO3AYXOM M MOJydasin HCKOoMoe coenunenue (27,9 r, 71%) B
BUJe OECLIBETHOTO TBEPJOTO BEIIECTBA.

KXMC, m/z: 253 [M-H]

BD2XX, Bpems ynepxusanus: 0,66 muH (yciaosus nposeaeHus ananusa: C)
Coenunenue a27:
5-bpom-2-(4-uuknonponui-2-GpropaHunnno)-3,4-nupTopOeH30lHas KUCIOTa

[Xumuueckas popmyna 111]
HO.__O

n
N

Br F
F

PeaknuonHBIN COCyA, B KOTOpBIA noMemanu 1 M pactsop
ouc(rpumeruncunmin)amuna dutus B TT'® (206 mau, 206 mmoneit), oXaxkaaiu 10
obecneueHusi BHEIIHEH TeMneparypsl, paBHo -15°C, u mo kaniasaM nobaBisin
pactBop 4-nukionponui-2-¢propanununa (11,6 r, 76,5 mmons) 8 TI'® (30 mn). B

TedeHue 30 MHUH MO KarusiM 100aBisiiau pactBop S-0pom-2,3,4-TrpudtopOeH30iHoil
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KUCHOTHI (coenuHenune a26,15,0 r, 58,8 mmoust) B TT'®@ (120 ma) u cmech
nepememnBanu B reuenue 30 muH. Ilocne nocnenyromero nobaBneHus K
peakunoHHOM cmecu 5 M pacTBOpa XJIOPUCTOBONOPOAHOM kucaoTel (118 mir) cmech
HarpeBaju 10 KOMHATHOM TeMIepaTypbl U SKCTParupoBaiu u3onponuianeratom (75
mi1). OpraHUYeCcKui CJIOH ABaKIbl MPOMbIBAIN BOxOM (75 mi) u onuH pa3 15%
BOJHBIM PAaCTBOPOM xJiopuaa HaTpus (75 Mi1) U KOHUEHTPUPOBAJIU MPU MOHHKEHHOM
napjeHuu. K mojny4eHHOMY KOHIIEHTPUPOBAHHOMY OCTAaTKy noOaBisiiu anetroH (120
MJI) ¥ TOCJIe TPOBOJUMOTO JUISI PACTBOPEHUS] HATPEBAHUS I oOecreueHus
OCaXXAEHHS KpUCTAJIOB 100aBsuin BoAy (45 Mi) u 3arpaBouHble Kpuctasuiel (150
mr). K monydenHoi#t cycniensuu nobapisinu Boay (45 M) U KPUCTAJITBI
ordunprpoBbiBaH. Ilocne MPOMBIBKH KUIKOH cMechio aneToH/Boaa (1/2) ux cymmim
Ipu BHelLIHel Temnepartype, paBHoi 40°C, U nIpu NOHUKEHHOM JIaBJIE€HUHU U MOJy4alu
uckomoe coenunenue (19,4 r, 85%).

XKXMC, m/z: 386 [M+H]"

B3XX, Bpems yaepxkuanus: 0,62 muH (ycnoBus nposeneHus asanusa: C)
Coenunenue a28:
5-bpom-2-(4-uuknonponuin-2-GTopaHuianno)-3,4-nudprTopbeH3zamun

[Xumuueckas popmyna 112]

H,.N_ O
2 F

H
N
Br F
F
B peakMOHHBIN COCYA, B KOTOPBIHA nmoMemanu S-6pom-2-(4-mukinonponui-2-

dbropanunnHo)-3,4-nupTopObeH3oitHyo kucnory (coenunenue a27, 13,0 r, 33,7
MMOJIs1), nodaBisiu anetoHuTpuda (104 ma), TI'® (26 ma) u 1,1°-
kapOoHmnanumunason (8,2 r, 50,5 Mmousi) u cMech nepeMenuBaiy NP KOMHATHON
Temneparype B TeueHue 2 4. [Tocne nobGaBieHus kK peakInOHHOHN cMmecu 28% pacTBopa
ammuaka B Bone (13 mu1) cMech mepeMeImuBaad Ipu KOMHATHON TeMIepaTtype B
tedeHue 30 MuH u 3aTeM B Tedenue 1 14 nodasysinu Bony (117 mu). Kpucramnst
OT(UIBTPOBBIBAJIH U MPOMBIBAJH BOJOH U 3aTE€M CYIIWJIU NPU BHEIIHEH TeMIleparype,
paBHO# 40°C, 1 mpu NMOHMXEHHOM AAaBJICHUU U NMOJydaIn uckoMoe coennnenue (12,0
r, 93%).
XKXMC, m/z: 385 [M+H]"
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B3XX, Bpems yaepxkusanus: 0,52 muH (ycnosus nposeneHus asanusa: C)
Coenunenue a30:
N-[3-®PTop-4-(TrUAPOKCUMETH ) TUPUIUH-2 -1 |alleTaMUIMETaHCY I OHAT

[Xumuueckas popmyna 113]
’d
)OJ\ N\ Il on O\\S,/O
N - 0OH
H F
(1) Cunres N-[4-[[TpeT-OyTHI(AUMETHI ) CUITHI | OKCUMETHI | -3 -pTOpIUpUguH-2 -
uiljameraMmuaa
IMocne nobaBiieHust B peaKLUOHHBIN cocyn TpeT-0yTuia-[(2-xmop-3-

dropnupunuH-4-un)merokcu | numetuncunana (180 r, 653 mmouns), Xantphos (22,7 r,

39,2 mmoust), kapbonara kanus (135 r, 979 mmonreit), aneramuna (77,1 r, 1,31 mons) u

2-metun-2-6yranona (540 mi) U3 cocya nyTeM BaKyyMUPOBAHUS YAAJSAIN BO3AYX U

COCY/J 3aIOJIHSJIM a30TOM. 3aTeM H00aBIIsIn

Tpuc(nubensununenaneron)aunamnanuii(0) (14,9 r, 16,3 mmonst) u Tonyou (540 mi),

3aTe€M NMOBTOPSUIH yAAaJE€HHE BO3yXa MyTeM BaAKyYYMHPOBAHHS U 3aIIOJJHEHHUE a30TOM.

Cwmech HarpeBanu B aTMocdepe 10 BHEIHel Temnepatypsl, paBHoi 120°C, u

NepeMelBaIu B TeueHue 7 4. BHEHIOI0 TeMnepaTypy MOHUXKAJIU 10 KOMHATHOU

TEMIEPaTyphbl U PEAKLIUOHHYIO CMECh (PUIBTPOBAIHN U MPOMBIBAIU TOJYO0sIOM (450 mi).

K ¢unprpaty nobasisinu akTuBHpOBaHHBIHN yroib (9,00 r, 749 mmouneit) u cmech

nepeMellnBalIi NPU KOMHATHON TeMmIieparype B TedeHue | 4. 3aTeM peaKkHOHHYIO

cMech QUIBTPOBAIH U JBAXKAbl TPOMBIBAJIH TOJIYOJOM (TMEpBbIH pa3 ¢ moMomb 270

MJI U BTOPO# pa3 ¢ momoupio 180 M) U mosiyyaiu HEOYULIEHHBIH TPOAYKT, N-[4-

[[TpeT-OyTun(qumMeTw)CHITHI |OKCUMETH |-3-PTOPMUPUIUH-2-1JT |alleTAMUI, B BUJIE

pacTBopa B TOJyOJIE.

XKXMC, m/z: 299 [M+H]"

B3OXX, Bpems ynepxxkuBanus: 0,81 mun (ycnosus nposenenus aHanusa: C)

(2) Cunre3 coenunenns a30
B peakuuonHBIN cocya n1o0aBisiIu nojdydeHHbIH pacTBop N-[4-[[TpeT-

OyTUI(IUMETHUIT ) CHITUI [OKCUMeTH | -3-pTOPpIUPUANH-2-UJl|alleTaMHiIa B TOJyOJIe,

tonyou (175 mur) m metanon (195 mia) u U3 cocyna myTeM BaKyyMHPOBAHHUS yAAJSAIN

BO3JIyX U COCYJ 3aMOJIHSAIU a30TOM. 3aT€M IPU BHEUIHEN Temmeparype, paBHoi 10°C,

IO KamjsiM A00aBisin MeTaHCynbdoHOBYIO kucaoty (188 r, 1,96 mouns), 3aTem cMmech
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NepeMelBaId NP KOMHATHOU TeMnepaTtype B TedueHue 2 4. PeakunoHHy0 cMeCh
OXJIQJKJaJu IO BHELIHEN TemrnepaTypsbl, paBHoil 0°C, u nepeMelminBaiu B TeUeHue 3 4.
Ocanok oTGUABTPOBBIBAIU U MPOMBIBAIHN OXJIAXKJAEHHOHN KUAKOW CMECHIO TOJyoJIa
(312 M) u metanona (78 mu). B peaknmonHbIil cocya 100aBIsiIn OTPUIBTPOBAHHOE
TBEPAOE BEIIECTBO U KUIAKYIO cMech Tojyouna (1,1 i) u stanona (492 mi) u cmech
nepeMelInBaIu PU BHEIIHeN Temmneparype, paBHoi 0°C, B Teuenue 1 4. Tepnoe
BEIECTBO OT(GUIBTPOBBIBAIN M MPOMBIBAIH KUIAKOH CMeChI0 Tosyosa (281 mun) u
sranona (117 mu), u 3aTeM CylmIuiau nNpu BHENIHel Temneparype, paBuoit 40°C, u npu
MOHM)KEHHOM JIaBJIeHUH U nojy4daiu coequHenue a30 (149 r, 81%).
XKXMC, m/z: 185 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,30 muH (ycyioBus nmpoBeneHus aHanusa: E)
Coenunenue a3 1:
(2-Aueramun-3-propnupuaua-4-ua)MEeTHIMETHIKAPOOHAT

[Xumuueckas popmyna 114]

XA

X OO

N N'E
F o

B peakiuoHHBIN cocya, B KoTopblil moMmemanu N-[3-¢pTop-4-
(ruapOKCUMETHN )TUPUANH-2-1T|aneTaMuiMeTancynbponat (coequaenue a30, 50,0 r,
178 mmomneii) u 2-metunrerparuapodypan (750 mMi), mpu KOMHATHOW TeMnepaTtype
nobasnsnu 4-gumeruinamuHonupunud (52,3 r, 428 mMmoseli). BHemHO© Temneparypy
noHuxkanu a0 pasuoi 0°C, nobasisinu metunxiaoppopmuar (21,9 r, 232 mmos) u
CMeCh HarpeBalid 10 KOMHATHOW TeMIepaTypsl 1 nepeMemubanu. QOcaaupiueecs
TBEPAOE BEIIECTBO OTHHIBTPOBBIBAIN U QUIBTPAT KOHIIEHTPHPOBAJIHU MPH
MOHW)KEHHOM JAaBJICHUU U NIPU BHELIHeN Temnepatype, paBaoi 40°C. K
KOHIIEHTPUPOBAHHOMY OCTAaTKy moOaBisum stunanetat (300 mut) nist odecredeHus ero
pacTBOpeHUsI MPU KOMHATHOH Temmneparype u 3arem godasysutn JUIIDA (31,2 M,
178 mmonmneii), rentan (150 mur) u 3aTpaBouHble KpucTayibl. [locne 3aBeprueHus
ocaxkeHus: kpuctajuio nodasysiu rentad (1 ). CycneH3uro oxJIaxkaalu 10 BHEITHEH
TeMnepartypsl, paBHoi 0°C, 1 3aTeM KpUCTAJIIBI OTGUIBTPOBBIBATIN U TPOMBIBAIIH
JKUIKOW CMeChio aTuanerar/rentas (2/7). Ux cymunu npu BHEIIHEH TeMreparype,
paBHO# 40°C, 1 IpU MOHMKEHHOM AAaBJIEHUU U MOJydaIn uckoMmoe coequnenue (31,3

r, 72%) B BUze OECLIBETHOTO TBEPOIrO BEIIECTBA.
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XKXMC, m/z: 243 [M+H]"

B3XX, Bpems ynepxxkuBanus: 0,37 muH (ycnosus nposenenus asanusa: C)
Coenunenue a32:
5-[(2-Aueramun-3-¢propnupuanH-4-ui)MeTun|-2-(4-UuKJIONpOnuI-2-

dropanunnHo)-3,4-nudpTopOeHzamus

[Xumuueckas popmyna 115]

H,N.__O
. F
o) NI N
M Az -
H o F F

ITocne nobGaBiieHus: B peaKIUOHHBIN cocyn S-0pom-2-(4-MUKIONPOMHI-2-
dbropanunuHo)-3,4-nupropdbenszamuna (coequaenue a28, 10,0 r, 26,0 mmous),
ouc(nmunakonsito)nudopa (7,3 r, 28,6 mmons), auerara kanus (7,6 v, 77,9 mmons) u 2-
metunrerparuapodypana (150 M) U3 cocyna nyreM BaKyyMUPOBAaHUS Y IAJSITH
BO3AyX U COCYJ 3aIOJHSUTH a30ToM. 3aTeM nobasisinu (2-gunukinorekcundochuno-
2,4’ ,6’-tpunzonponuin-1,1’-oudennn)-[2-(2’-amuno-1,1’-
oudenun)|nannaguii(Il)merancynbdponar (440 mr, 0,52 MMOJIS1) U TOBTOPSLIH
yAaJeHne BO3yXa IyTeM BaKyyMHPOBAHUS U 3amoHeHHe a30ToM. CMech HarpeBaiu
B aTMoc(epe a30Ta [0 BHeUIHel TemnepaTypsbl, pasHolt 80°C, u nepeMeminBanu B
TedeHue 6 4. BHEIHIOI0 TeMnepaTypy NOHMXKAINU 10 KOMHATHONW TeMIEpaTypHl,
nobasnsnu kapbonat kanus (10,8 v, 77,9 MmMoJIs1) U U3 cocyaa nmyTem
BAKYYMHUPOBAHUS YAAISAIN BO3AYX U COCYJ 3aMOJHSJIM a30TOM. 3aTeM nobasisuiu (2 -
auuukigorekcuinpocpuno-2’,4’,6’-rpunzonponui-1,1’-oudennn)-[2-(2’-amuno-1,1’-
oudpenun)|namnaguii(Il)merancynpdonar (1,1 r, 1,3 MMOJIL) U TOBTOPHO MPOBOIHIH
yAaJeHHe BO3yXa MyTeM BaKYYMHPOBAHHS U 3aIIOJIHEHHE a30TOM, 3aTeM H00aBJIsUIH
pactBop (2-aueramun-3-GpTopmupunuH-4-mi)MeTUIMeTHIKapOoHaTa (COeTUHEHHE
a3l, 12,6 r, 51,9 mmons) B 2-metunrterparuapodypane (150 mi). Cmech HarpeBaiu B
aTMoc(epe a3ora npu BHEIIHEH Temneparype, paBHoi 70°C, 1 mocjae mpoOBOIUMOTO
TPUIKIBI ¢ MpoMexxyTkaMu B 20 MuH nobasierus Boasl (935 mki, 51,9 mmoust), cmech
nepeMemnBaiy B TeueHue 20 MuH. 3aTeM 1o KamiasaMm podasnsnu Boay (7,0 mi), cmech
nepeMeIlnBaIN B TeUeHUe 2 4, JOOABIISIIN PacTBOP, MOJYyYeHHBIH U3 N-
anermnnucrenHa (847 mr, 5,2 mmons) u Boasl (150 mi), u cmech nepemMenInBaiu B

tedeHue 1 4. Ilocne oxnaxkaeHus A0 BHeWIHeNW TeMnepatypsl, paBHoil 40°C, BOgHBIN
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cioit orOpaceiBanu. OpraHudeckuil cioi npombiBanu 15% BOXHBIM pacTBOPOM

xjopuna Hatpus (150 mut), HepacTBOpUMOE BEECTBO OTHUIBTPOBBIBAIU U

NPOBOAMJIN KOHIIEHTPUPOBAHHUE MPU NOHUKEHHOM AaBiaeHuu. K nonydeHHoMy

KOHLIEHTPUPOBAHHOMY OCTaTKy A00aBisanu aueToHUTpu (500 Mur) 1 cMech HarpeBaiu

npu BHEWIHeH Temnepatype, paBHol 100°C, no obecneuenust pacCTBOPEHHUS U 3aTEM

OXJIaXAAaJIH 10 KOMHATHOM TemnepaTtypsl. KpucTamisl OTQUIBTPOBBIBAIH U

MPOMBIBAJIM aleTOHUTPUIOM (200 MJ1) ¥ 3aTeM CYLIMJIM IPU BHELIHEH TeMImepaType,

pasHol 40°C, u npu NMOHM)KEHHOM JaBJIEHUHU U MOJy4alu uCKoMoe coennHenue (8,34

r, 68%).

KXMC, m/z: 471 [M-H]

B3XX, Bpems yaepxkuanus: 0,74 muH (ycnoBus nposeneHus aHanusa: C)
Coenunenue a9:
5-[(2-AmuHo-3-pTopnupuanH-4-un)MeTHI|-2-(4-TUKIOTPOTHI-2-

¢ropannnmHo)-3,4-nupTopOeH3zamus

[Xumuueckas popmyna 116]

H,N___O

L F
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IIpumep nonyvenus a9-2:

B peakuuoHHBIN COCY, B KOTOPBINA nomemanu S-[(2-aneramuna-3-GTopnupuanH-
4-un)metu]-2-(4-uukaonponui-2-GTopaHuinno)-3,4-nudpropdenzamun (CoeqTuHEHHE
a32, 100 mr, 0,21 mmos), nobassiu MeTano (3 mi) u 5 M pactBop
XJIOPUCTOBOAOPOAHON KUCIOTHI (0,42 M1, 2,1 MMOJIs1) U CMECh MepeMEeLIUBaIH MPH
BHelIHel TeMnepaTtype, paBHoil 50°C, B TeueHue 6 4. PeakJUOHHYIO cMeCh
OXJIAKJAJIM 10 KOMHATHOM TeMIepaTypbl U 100aBisuii 2 M BOIHBIH pacTBOp
ruapokcuna Hatpus (1,1 mu, 2,1 mmounst). K mony4yeHHOH cycnieH3nu 100aBIIsITH BOIY
(0,5 ma) u kpucrtannsl oTGUIBTPOBBIBAIN. I10CTe MPOMBIBKY KUIKOH CMECHIO
MeTaHoJ/Bona (3/2) ux cyuuiau npu BHEIIHEH TeMmneparype, pasHoi 40°C, u npu
MOHM)KEHHOM JIaBJICHUH U mojy4danu coenquHenue a9 (77,7 mr, 85%) B Buae
OecCIBETHOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 431 [M+H]"

B3XX, Bpems yaepxkusanus: 0,61 mun (yciaosus nposeneHus ananusa: C)
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Coenunenue A-1:
2-(4-Iuknonponuin-2-¢propaHununo)-3,4-nudprop-5-[[3-pTop-2-
(MetuncynbhaMOUIAMHUHO )TUPUIHH-4-1J1 |METHII [OeH3aMu g

[Xumuueckas popmyna 117]

H->N O
0 N™™ N
.5 M
N N F
5 H H F F

IIpumep nonyuenus A-1-2:
ITocne pacTtBopenus S-[(2-amuHO-3-PpTOpnUpUANH-4 -1 )MeTHI|-2-(4-
UKJonponuia-2-gropanununo)-3,4-nupropdbensamuna (coenunenue a9, 100 wmr,
0,232 mmoust) B 6e3BogHoM JAIMA (1 M) noGasisinu nupuaus (56,4 mxa, 0,697
10 MMoJIs1). 3aTeM cMech oxnaxaanu 1o 0°C, 3atem nobaBisin
metuacynbpamonnxyopun (30,2 mki, 0,349 MMOJIsT) U CMECh TIepeMeIINBAIU B
teueHue 1 4. K peakunonno#i cmecu nodasnsnm anerorutpui (0,6 min), soay (0,3 mn)
U 3aTpPaBOYHBIE KpUCTAJIIBI (1 Mr), TeMnepaTypy MOBBIIIAJHN A0 KOMHATHOM
TemMnepatypsl u 3ateM nobasisinu soay (0,7 mu) u aneronutpui (0,4 M) u cMech
15 nepeMeminBanu B TedeHne 20 4. Ocanok OTGUABTPOBBIBAIN U MPOMBIBAIH KUIKOM
cMmechbio aneroHuTpui/soaa (1/1) u monyuanu coenunenue A-1 (93,1 mr, 77%) B BUOE
OeCIIBETHOTO TBEPOrO BELIECTBA.
XKXMC, m/z: 524 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,13 mMuH (ycioBusi mpoBeneHus aHanusza: A)
20 Harpuesas conp coequnenus A-1:
Harpuesas conp 2-(4-uuknonponui-2-GropaHuinuno)-3,4-nudrop-5-[[3-prop-2-
(MeTHIICY B aMOMIAMHUHO )TUPUAHH-4-1JT |MeTHI |OeH3aMIa
[Xumuueckas popmyna 118]
H,N___O

| F
o N
\N’S‘N' 7 F
Ho g F F

25 (1) ITonyuenue obpasua A-la (popma I)
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K 2-(4-nuknonponuin-2-¢propanununo)-3,4-nudprop-5-[[3-pTop-2-
(MeTuncynbpamMonnaMuHO )IUPUAUH-4-un|MeTun|6ensamuny (coequnenue A-1, 3,03
r) no6asysnu auetoH (10,6 mu) u JIMCO (1,51 mur) u BemecTBO pacTBOPSIIU IPHU
KOMHaTHOH Temnepatype. K pacrBopy nobasnsnu 20% pacTBop 5TOKCUAA HATPUS B
sta”ose (3,03 M) 1 3aTpaBOYHbIE KPUCTAJIIBI HATPUEBOH COMU coenHEeHUs A-1
(oOpaszen A-1b, onmuCaHHBINA HUXKE) K CMECh MEpPeMEIIUBAJIU TP KOMHATHOM
Temmneparype B TedeHue | 4, 3arem noOasiusnu stanoda (15,1 miu) u cmech
nepeMeInnBaIN MPU KOMHATHON Temieparype B TedeHue 4 4. 3aTem nobdaBisin
sranou (15,1 mur) u cMech mepeMeInuBaIM NPU KOMHATHOH Temmeparype B TeueHue 4
9 U MOJIy4YaJid HATPUEBYIO coJib coequHeHust A-1 (2,74 r) B BUAE MOPOLUIKOOOPA3HBIX
kpuctamios (oOpasen A-la (¢popma I)).

(2) llonyuenue obpasua A-1b

20% PactBop 3TOKCcuaa HaTpus B 3TaHode (0,054 Mi) U METHIN300y THIIKETOH
(0,161 mu) nobasnsnu k coenuneruto A-1 (53,6 mMr), cMech nepemMenuBaiu Mpu
KOMHATHOH TeMmepaTtype B TeueHne 30 MUH U 3aTeM A00aBJIsIIN METUIN300yTHIKETOH
(0,161 mu) m nepememuBanue nponoykanu npu 60°C B Teuenune 4 nueil. 3atem
nobasnsnu IMCO (0,054 mu) u cmech nepemermnBanu npu 60°C B Teuenne 5 4 u
NOJIy4Yallu HATPUEBYIO COJb coenuHeHust A-1 (25,6 Mr) B BUzie nopoimkooOpa3HbIX
kpuctamios (oOpasen A-1b).

(3) [Tonyuenue obpasua A-lc

JAMCO (4,26 mn) u 2 M BoxHbIH pacTBOp ruapokcuna Hatpus (1,07 mu)
nobasnsnu k coequneHuo A-1 (1,02 r). PacTBop cymmim BBIMOpa)KMBaHUEM TIPH -
20°C B TeueHue 4 aHell U 3aTeM CYyLIMJIH NPU MOHUKEHHOM AaBJIEHUHU U MPU
KOMHATHOW TemmepaTtype B TeueHnne 3 aHei. [Tocne nodaBaeHus K MOTy4eHHOMY
TBepaomy BemecTBy |-nenranona (10,0 mi) cmech nepememusanu npu 80°C B
teueHue 10 muH. 3aTeM ee mepeMelnBaad NP KOMHATHOW TeMIepaType B TeUeHUe 6
9 ¥ MOJIy4alid HaTPUEBYIO colib coequHeHus A-1 (0,966 r) B Buae mopomkooOpa3HbIX
kpuctamios (obpasen A-1c¢).

(4) AHanu3 ¢ MOMOUIBIO MOPOIIKOBOH peHTreHorpad uu

O6pazen A-la (popma I), o6pasen; A-1b u obpaszen A-1c aHaTU3UPOBAIIH C
MOMOIIBIO OPOIIKOBOH PEHTreHOrpaduu mpu CAEAYIOMHUX YCIOBUSIX.

ITpubop: SmartLab, D/gerextop Tex Ultra (Rigaku Corp.)

Auntukaroxn: Cu
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Hanpsxenne Ha TpyOxke: 45 kB
Tok Ha TpybOke: 200 MA
ITar npu ananuse: 0,02°

PesynbraThl aHaNM3a C MOMOLIBIO MOPOLUIKOBON peHTreHorpaduu npencTaBIeHbI
Ha ¢ur. 1-3. Ha ¢ur. 1 npencrasineHa nopoikoBas peHTreHorpaMmma obpasua A-la
(bpopma I). Ha ¢ur. 2 npencrapieHa mopouikoBasi peHTreHorpamma obpasua A-1b. Ha
¢ur. 3 mpeacTaBiaeHa NOPOIIKOBAs peHTreHorpaMma obpasua A-1c. Ha ¢ur. 1-3 no
ropusoHTaNbHON ocH (ock X) ykazan yroa nudpakuuu 26 (°) U Mo BEpTUKAIBHON OCH
(ock Y) yka3zaHa HHTEHCHUBHOCTb IMOJIOC.

(5) UonHnas xpomartorpadus

IIpu onpeneneHun coneprKaHusl HOHOB HATPUS B KpUcTaiax obpasna A-la
(dpopma I) c moMompr0 HOHHOH XpoMaTorpaduu yCTAaHOBIEHO, YTO OTHOLIEHUE
KOJINYECTBa MOJIel HOHOB HAaTPUs K KOJHUUYECTBY MoJiell coequHeHus A-1 cocraBisieT
0,99. OTo moareepxkaaeT, yTo obpaseny A-la npencrasiser coOOH MOHOHATPUEBYIO
coxnb. MccnenoBanue ¢ mOMOLIbIO HOHHOHN XpoMaTorpaduu NpoOBOAYIIHN PU
CIEAYIOLUINUX YCIOBUSX.
ITpubop: Dionex ICS-1600, AS-AP (Thermo Fisher Scientific)
Kononka: Dionex IonPac CG16 (5x50 mm)/CS16 (5x250 mm) (Thermo Fisher
Scientific)
DmoeHT: 30 MMOJIB/JT paCTBOP METAHCYJIb()OHOBOH KHCIOTHI
YerpoticTBo aus nopasienus nomex: Dionex CERS-500, 4 mm, 88 MA (Thermo Fisher
Scientific)
Temnepatypa xononku: 40°C
Cxopoctp moToka 3nrenTa: 1,00 mu/MuH
HUnxextupyemblii o0bem obpasua: 10 Mk
JIeTeKTOp: NETEKTOP 3IEKTPOIPOBOAHOCTH
O6paboTtka obpasua: obpasern; A-la cycnenaupoBanu B 20 MMOJIB/JT pacTBOpe
MeTaHCYJIb(QOHOBOM KUCIOTH ¢ 00ecriedeHrneM KOHUeHTpauu, papHou 0,5 Mr/mi, u
CYCIEH3HIO BCTPSAXHMBAJM U MEPEMELINBATIN B TeUeHHe 17 4, HOHBI HATPUS
SKCTPArupOBAIH U MCCIEIOBAIN HAIOCATOUHYIO KUIKOCTD.

Coenunenune bl:

Metun-3,4-nudrop-2-(2-prop-4-tonanununo)-5-[[3-prop-2-

(MeTuiCcynbhaMONIAMHUHO ) IUPUAUH-4-1JT|MeTuN |0eH30aT
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[Xumuueckas popmyna 119]
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Hckomoe coequHeHne CUHTEe3UPOBaIU U3 MeTu-5-[(2-aMuno-3-propnupunmus-
4-un)merun]-3,4-nudprop-2-(2-¢prop-4-tionanunuHo)oeH3zoara (coenuHeHue ab) npu
TAaKUX JK€ YCJIOBHUAX, KaK OMUCAHHBIE B IPUMEpE NMOJIyUeHUs coequHeHus A-25, 3a
UCKJIIOYEHHUEM TOTO0, 4TO BMecTO Oe3BonHoro JIMA ucnonb3oBanu 6e3BonHbiii NMP.
XKXMC, m/z: 436 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,00 muH (ycioBus mpoBeneHus aHanusa: D)

Coenunenne b2:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTunCcyb(haMOUIAMHUHO )THPUIHH -4 -1 |MeTUJT |OeH30liHasT KHCIOTa

[Xumuueckas popmyna 120]

HO.__O
] F
o, 0 N
\S/ /
\Hz \H F
F F

CmewmanHbINH pacTBOp MeTUI-3,4-1udTop-2-(2-pTop-4-itonanunuuo)-5-[[3-¢prop-
2-(meTuncynbdaMouIaMUHO ))TUPUIUH-4-1j |MeTus |OeH3oara (coequHenne bl, 158
mr, 0,253 mmouns) B TT'® (4,8 mu) u Boxe (2,4 mun) oxnaxkaanu g0 0°C, nobaisuiu
MOHOTHApPAT ruapokcuna gutus (60,6 mr, 2,53 MMOJISA) U CMECh IEPEMEIIHBAIN TPH
KOMHATHOW TeMIepaType B TedeHue 2 4. 3aTeM K peakMOHHOU cMecu nodaisiau 2 M
pPacTBOpP XJOPUCTOBOAOPOAHON KUCIOTHL, 3aT€M CMECh SKCTparupoBaliu
stunauneratoM. OpraHn4ecKkuil cioil MPOMBIBAIN HACHILIIEHHBIM PACTBOPOM paccoia U
cymmin Hax 6e3BoaHbIM cyibdarom HaTpus. [Tocne oTdunbTpoBbIBaHUA
OCYILIAKIIEro peareHTa OPraHuYeCKUil CJI0H KOHLUEHTPUPOBAIU NPU MOHUKEHHOM
JNABJIEHUU W MOJy4aiu uckomoe coequrenne (161 mMr) B Buze BCIIEHEHHOTO BEIIECTBA.
XKXMC, m/z: 611 [M+H]"

B3XX, Bpems yaepxkuBanusi: 0,67 muH (ycJoBus MpoBeneHUs aHanusa: D)

Coenunenue B-1:
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3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTuncynbhamMonIaMUHO ) NUPUANH-4-1i |MeTu |-N-(2-ruApOKCUITOKCH )OeH3aMH

[Xumuueckas popmyna 121]
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5 Hckomoe coenquHenmne cunresuponanu u3 3,4-nudrop-2-(2-prop-4-

HomaHuIuHO)-5-[[3-pTop-2-(MeTuncynbhaMOUITAMIHO ) THPUANH-4-
wi|MeTni|6eH30iHON KUCIOTHI (coennHeHne b2) U COOTBETCTBYIOIETO aMUHA TTPH
TAaKUX JK€ YCIOBHUAX, KAK OMMMCAHHBIE B IPUMEpPE NMOJTYUECHUs COEUHEHUS a8.
XKXMC, m/z: 670 [M+H]"
10 B3XX, Bpems yaepxkuBanus: 1,07 muH (ycioBus mpoBeneHUs aHanu3a: A)
Coenunenue B-2:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MetuncynbhaMOUIaMHUHO ) TUPUAUH-4-171 |MeTHJ |-N-(2-MeTOKCUITOKCH )OeH3aMH T

[Xumuueckas popmyna 122]
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Hckomoe coequHeHne CUHTEe3upoBainu u3 3,4-gudrop-2-(2-¢prop-4-
HomaHuIUHO)-5-[[3-pTop-2-(MeTuncynbhaMOUITaAMIHO ) THPUANH-4-
wi|MeTni|6eH30iHON KUCIOTHI (coennHeHne b2) U COOTBETCTBYIOIETO aMUHA TPH
TaKWX JK€ YCIOBHUAX, KAK OMMMCAHHBIE B IPUMEPE NMOJTYUECHUs COEUHEHNUS a8.

20  XKXMC, m/z: 684 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,56 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue B-3:
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3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTuncynbhamMonIaMUHO )IUPUAUH-4-nui | MeTumn |-N-(2-
MeTHILHKJIonponui)oeH3amMmuy (cMechb 4 H30MepOB)

[Xumuueckas popmyna 123]

Q 0 N7
\\S// . |
\H/ \H F
5 F F

Hckomoe coequHeHne CUHTEe3upoBainu u3 3,4-gudrop-2-(2-¢prop-4-
HomaHuINHO)-5-[[3-pTop-2-(MeTunCy b aMOUTAMUHO ) THPUANH-4-
wi|MeTni|6eH30MHON KUCIOTH (CoennHeHne b2) U COOTBETCTBYIOLIErO aMHUHA TTPH
TAaKWX JK€ YCIOBHUAX, KaAK OMMMCAHHBIE B IPUMEpPE MOJYUECHUs COeUHEHNUS a8.

10 XXMC, m/z: 664 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,70 muH u 1,72 MuH (ycJIOBUSA NPOBEICHUS aHAIN3A!

B)
Coenunenue B-6:
(+/-)-N-(2,2-Audropuunknonponun)-3,4-guprop-2-(2-pTop-4-iiogaHunnHoO)-5-
15 [[3-pTOop-2-(MeTunCcynbpamMonIaMUuHO)TUPUAUH-4-un|MeTua|0en3amMmun (pauemar)

[Xumuueckas popmyna 124]
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Hckomoe coequHeHne CUHTEe3upoBainu u3 3,4-nudrop-2-(2-¢prop-4-
HomaHuIUHO)-5-[[3-pTop-2-(MeTuncynbhaMOUITaAMIHO ) THPUANH-4-

20 wi|MeTni|6eH30MHON KUCIIOTHI (coefuHeHne b2) U COOTBETCTBYIOINEr0 aMHHA MPH
TaKUX K€ YCIOBUAX, KaK ONMMCAHHBIE B IPUMEpE MONIyUYCHUsI coequHeHus al2.
XKXMC, m/z: 686 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,69 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue B-4:
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3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(meTtuncynbpamonnaMuHo)nupuauH-4-un|metun|-N-[(1S, 2R)-(+/-)-2-
MEeTHJILHUKJIONponu|0eH3amMuy (pamemar)

[Xumuueckas popmyna 125]

Coenunenue B-5:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(metuncynbpamonnamuHo)nupunuH-4-un|metun|-N-[(1R, 2R)-(+/-)-2-
MeTHJILHUKJIONponu|0eH3amMuy (pamemar)

[Xumuueckas popmyna 126]

3,4-Iudrop-2-(2-prop-4-fiomanununo)-5-[[3-prop-2-
(MeTuncynbhpamMonIaMuHO ))TUPUANH-4-1 | meTnin |-N-(2-
MeTHJIIUKIonponii)oensamMmun (cMech 4 n3oMepos, coenuHenue B-3, 57 mr) ounmanu
¢ nomoleio npenapatuBHoit BOXX (kononka: 5 mxm, YMC Triart C18 plus, 4,6 x150
MM, 0,1% Bonusiii pactBop TP®K/0,1% pacrBop T®K B aueToHUTpUIIE) U MOTYUATH
coenunenue B-4 (14,7 mr) u coenqunenue B-5 (41 Mr) B BUae OTIENbHBIX TBEPIBIX
BEIECTB.
Coenunenue B-4
XKXMC, m/z: 664 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,70 muH (ycJoBus mpoBeneHUs aHanusa: B)
Coenunenue B-5
XKXMC, m/z: 664 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,72 muH (ycJoBus NpoBeneHUs aHanusa: B)

Coenunenue B-8:
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3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(mponuncynb(GOHUTAMUHO)TUPHUANH-4 -1 |METUI |OeH3aMuU g

[Xumuueckas popmyna 127]
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTHI-5-[(2-aMuno-3-propnupunmus-
4-un)meruin]-3,4-nudprop-2-(2-prop-4-itonanununo)deHzoara (coennHeHne ab) u
COOTBETCTBYIOLIErO CYyJIb()OHUIXIOPHIA MTPU TAKUX K€ YCIOBHUAX, KAK ONMHCAHHBIEC B
npuMepax MoJyuyeHus coequHeHus A-25, coennHenns b2 u coenunenus a8. OgHako
TpudTUIaMuH U 6e3BoaHbIH J[XM HCcnonb30Bain BMECTO NMUPUANHA U O€3BOTHOTO
JIMA cOOTBETCTBEHHO, KOTOPbI€ HCIOJb30BAIN B IPUMEpE MOJYyUEHUs] COeTUHEHUS
A-25.

XKXMC, m/z: 623 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,63 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenue B-9:
3,4-Iudrop-5-[[3-dpTOop-2-(2-ruaApOKCUITUICYIbPAMONTAMUHO )TUPUIUH-4-

wi|merun]-2-(2-prop-4-iogaHunnHo )OeH3aMua

[Xumuueckas (bopMyna 128]

N/
HO\/\N

Hckomoe coequHeHne CHHTE3NPOBAIN U3 MeTHII-5-[(2-aMuHO-3-pTOopnupunmuH-
4-un)merun]-3,4-nudprop-2-(2-¢prop-4-tionanunuHo)0eH3zoara (coennuHeHue ab) u
COOTBETCTBYIOLIEr0 CYyJb()paMOUIXIOPUAA MPHU TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHBIC B
npuMepax MoJyuyeHus coequHerus A-25, coennHenns b2 u coennnenus a8. OnHako
TpudTUIaMuH U 6e3BonHbIN XM HCnoab30Bain BMECTO MUPUANHA U O€3BOTHOTO
JAMA CcOOTBETCTBEHHO, KOTOpbI€ HUCIOJb30BAIN B IPUMEPE MOJYUEHUS] COETNHEHUS
A-25.

XKXMC, m/z: 640 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,06 muH (ycioBusi mpoBeneHus aHanusa: A)
Coenunenue b8:
3,4-Iudprop-2-(2-¢prop-4-tionanununo)-5-[[3-prop-2-[(2-meTunnponan-2-

WJT)OKCUKapOOHMICYTb()aMOMIAMIHO |TUPUANH-4 -1 |MeTHI |0eH30iHas KUCIOoTa

[Xumunueckas ¢popmyna 129]

Hckomoe coequHeHne CUHTE3UPOBaIN U3 MeTHI-5-[(2-aMuno-3-pTopnupunmus-
4-un)merun]-3,4-nudprop-2-(2-¢prop-4-tionanunuHo)oeH3zoara (coenuHeHue ab) u
COOTBETCTBYIOLIEr0 CYyJIb()paMOUIXIOPUAA MMPHU TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHBIC B
npuMepax nojyuyeHus coenunerus A-25 u coenunenus b2. Onnako 6e3BogHbiii NMP
UCIIOJb30BaIN BMeCTO O0e3BoaHOro JIMA, KOTOpPBIN HCIOIb30BAIH B IPUMEPE
MOJIYUYEeHUSI COeTUHEHus A-25.

XKXMC, m/z: 697 [M+H]"
B3XX, Bpems ynepxkuBanus: 0,71 muH (ycnoBus npoBeneHus aHanusa: D)

Coenunenue b9:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-

(cynbhaMOUTAMUHO) TUPUANH-4-1JT [MeTHJ |OeH30MHAs KUCIOTa

[Xumuueckas popmyna 130]

HO O
H F
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O\\S/,O P
HNTN F
F F

Xnoprpumerwicunad (71,5 mkiu, 0,564 mmounst) nobasisiiau K pacTBopy 3,4 -
nudrop-2-(2-prop-4-itoganununo)-5-[[3-prop-2-[(2-mMeTunnponan-2-
UJ1)OKCUKapOOHUICYIb(HaMOUIAMUHO | MU PpUINH-4-1JT |MeTU |O€H30WHON KHUCITOThI
(coenunenue b8, 131 mr, 0,188 mmoust) B 2,2,2-TpudToparanone (2,6 Mi) u cMeCh
nepeMelnBaId NP KOMHAaTHON TeMnepaTtype B Tedenue 1,5 4. PeakunoHHyr cMmech
OYHIIAJIA C MOMOIIBID KOJIOHOUHOM XpoMaTorpaduu ¢ oOpamennoit ¢pasoi (0,1%

BOJHBIN pacTBOpP MypaBbHHOU Kucn0Th/0,1% pacTBOp MypaBbUHON KHUCJIOTHI B
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ALIETOHUTPUJIC) U MOJIy4aiu uckoMoe coenunenue (75,0 mr, 67%) B BUaE

BCIIEHEHHOT'O BEILIECTBA.

XKXMC, m/z: 597 [M+H]"

B32XX, Bpems ynepxxkuBanus: 0,60 mus (ycyioBus nposeneHus ananusza: D)
Coenunenue B-10:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-

(cyapdamMoOUTaMUHO ) TUPUAUH-4-UJT [METHIT |OEH3aMHK T

[Xumuueckas popmyna 131]

H,N_ O
n F
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Hckomoe coequHeHne CUHTEe3npoBainu u3 3,4-nudrop-2-(2-¢prop-4-
HonaHunHO)-5-[[3-pTop-2-(cyapdpamonnaMuHo ) mupuauH-4-1J |MeTHI |OeH30WHOH
KHCIIOTHI (coenuHeHue b9) U COOTBETCTBYIOIIEr0 aMUHA MPH TAKUX K€ YCIOBUAX, KaK
ONKMCAaHHBIE B IPUMEpPE MOJYUYEHUs coequHeHus al2.

XKXMC, m/z: 596 [M+H]"
B32XX, Bpems ynepxxuBanus: 1,11 mun (ycioBus npoBeneHus anaiusa: A)

Coenunenue b10:

2-(2-Xnop-4-iionanununo)-3,4-nudprop-5-hopmunbeH3oiiHass KUCIOTa

[Xumuueckas popmyna 132]

HO.__O

H Cl
N

@)

H F
2 M Pacteop HAJI B TT® (6,53 mu, 13,1 mmons) oxnaxaanu a0 -78°C u B
aTMocdepe azora MeqJIeHHO 100aBIsIH K pacTBopy 2,3,4-TpudTopOeH30iHON
kuciotel (1,00 r, 5,68 mmouns) B TI'®@ (6 mn). [Tocne nepememmnBanus npu -78°C B
tedeHune 50 muH memnenno nobasisnu M@ (0,484 mn, 6,25 mmoust) u
nepeMelmnBanue nponoyokany npu -10°C B reduenue 2 4. B ornensHON kK010€ pacTBOp
2-xnop-4-tionanmnuna (1,44 r, 5,68 mmous) B TI'® (15 mu) oxnaxpanu no -78°C, mo

karisiM pnodasnsanu 1 M pacteop Ouc(tpumeruncunuin)amuna autus B TT'® (13,6 mu,
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13,6 mmons) u cMech nepememnBany B TeueHne 30 muH. Ilocne nepememnBanms
n00aBISAIHN MOJTYUYEHHYIO BBIIIE PEAKIHOHHYIO CMECh U MOJIYUEHHYIO CMECh
nepeMelBalu NP KOMHATHOH TemnepaType B TeueHue 20 4. 3aTeM K peaKLIMOHHOM
cmecu no0aBnsnu BoAy U 2 M pacTBOp XJIOPUCTOBOAOPOAHON KHUCIOTHI, 3aTEM CMECh
SKCTpParupoBaiu dTunaneraroM. OpraHuYecKui CJIOH CYIIUIN Haa O€3BOIHbBIM
Cysnb(paTOM MarHus U 1mocje oTGUIbTPOBBIBAHUSA OCYIIAIOLIErO peareHTa
KOHI[EHTPUPOBAJIU PU MOHUKEHHOM JIaBJIEHUH U MMOJy4ald HCKOMOE COeIMHEHUE B
BHJIE€ HEOYHUIeHHOro npoaykra (1,2 r).
XKXMC, m/z: 438 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,91 mun (ycnoBus npoBeneHus aHanusa: G)
Coenunenne bl2:
Metun-2-(2-xnop-4-tionaaminuHo)-3,4-nudrop-5-[(E)-[(4-
MeTHUJI(eHMIT)CYy b OHMITHAPAZUHUIUACH |[MeTHI |OeH30aT

[Xumuueckas popmyna 133]
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Hckomoe coenuHeHne CUHTE3UpOoBaiu u3 2-(2-xnop-4-ioganunnuno)-3,4-
nudpTop-5-popMuIOeH30HHON KUCIOTH (coeauHenne b10) mpu Takux ke yCIOBUSX,
KaK ONMCAaHHBIE B IPUMeEpax MOJyYeHUs coefuHeHus al u coenuHeHus a2.

XKXMC, m/z: 620 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,09 mun (ycnoBus npoBeneHus aHanusa: G)
Coenunenue bl4:
Metun-5-[(2-amuno-3-propnupunui-4-un)metu|-2-(2-xa0p-4-HoIaHUINHO)-

3,4-nudrTopbensoar

[Xumuueckas popmyna 134]
0 H Cl

N~
I
HoN Z F
F F
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Hckomoe coeqnHEeHNEe CUHTE3UPOBAIH U3 METHII-2-(2-XJ10p-4-HOAaHUINHO)-3,4-
nuprop-5-[(E)-[(4-meTundennn)cynbdoHunruipasuHuangeH |meTui|oen3oara
(coenunenue b12) npu Takux e yCIOBHAX, KaK ONHUCAHHbBIE B IPUMeEpPaX MOJyUEeHUs
coequHeHus aS u coenuHenus ab. Onnako AUIIDA ucnonp30Banu BMECTO kapOoHaTa
KaJIusi, KOTOPBIM MUCIOJNB30BAJIN B IPUMEpPE MOJYyUEeHUsI COeJUHEHHUs a5.

XKXMC, m/z: 548 [M+H]"

BOXX, Bpems ynepxkuBanus: 0,89 mun (ycnosus nposenenus aHanusa: C)
Coenunenue B-11:
2-(2-Xnop-4-itogaHunuHO)-5-[ [ 2-(UKIONPOMUICYIb(PaMOUIAMUHO)-3 -

bropnupunuH-4-un|metun|-3,4-nudpropdeHzamun

[Xumuueckas popmyna 135]
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N N F
i1 F

Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMmunHo-3-pTopnupunus-
4-un)merun]-2-(2-xnop-4-itogauminuno)-3,4-nudpropoenszoara (coenunenue b14) u
COOTBETCTBYOIIEro 4-HUTpOeHnnCcynbpamaTa Ipu TAKUX K€ YCIOBHUSIX, KaK
ONHUCaHHbIE B IPUMeEpaxX MoyNyueHus coenuneHus A-1, coequnenus b2 u coequneHus
as8.

XKXMC, m/z: 652 [M+H]"
BOXX, Bpems yaepxkuBanusi: 1,67 muH (yCJIOBUS MpOBeNeHUs aHalu3a: B)

Coenunenue B-12:

2-(2-Xnop-4-iionanununo)-N-uuxaonponui-5-[[2-
(mukmonponuiacyibhaMouIaMuHO)-3-pTopnupunun-4-un|metun|-3,4-
nudTopOeH3zaMua

[Xumuueckas popmyna 136]

7 Cl

ZT
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Hckomoe coenquHeHne CUHTE3NPOBAIN U3 MeTHII-5-[(2-aMuHo-3-pTopnupunus-
4-un)merun]-2-(2-xnop-4-itogauminuno)-3,4-nudpropoenszoara (coenunenue b14) u
COOTBETCTBYHOIIEro 4-HUTpOeHncynbpamaTa Ipu TAKUX K€ YCIOBHUSIX, KaK
ONHUCaHHbIE B IPUMeEpaxX MoayueHus coenuHenus A-1, coenunenus b2 u coequHeHus
a8. OHaKO COOTBETCTBYIOIIMI aMUH UCIONIb30BaJIU BMecTO 7 M pacTBOpa amMMHaka B
MeOH, koTopblil UCIIOJIB30BAJIN B IPUMEPE MOJYUEHUsA COeNMHEeHUs ag.

XKXMC, m/z: 692 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,78 MuH (ycJoBus mpoBeneHUs aHaiu3a: B)
Coenunenue B-13:
2-(2-Xnop-4-iionaHuauHO)-5-[[2-(TUKIONPONHICY b aMOUIAMHIHO)-3 -

dropnupunus-4-un|metun|-3,4-qudprop-N-[(2-MeTunnponan-2-mi)okcu |0eH3aMHI A

[Xumuueckas popmyna 137]
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Hckomoe coequHeHne CUHTE3UPOBAaIN U3 MeTUI-5-[(2-aMuno-3-propnupunmun-
4-un)merun]-2-(2-xnop-4-itoganninuno)-3,4-nudropoenszoara (coenunenue b14) u
COOTBETCTBYIOINEro 4-HUTpodeHmIcyabdamaTa Npu TAKUX K€ YCIOBUAX, KaK
OMMCaHHbIE B IPUMEpPAX MOJydYeHUs1 coequHeHus A-1, coenunenust b2 u coennHeHUs
a8. OgHaKO COOTBETCTBYIOLINI aMUH UCIONb30Balu BMecTo 7 M pacTBOopa amMMHaka B
MeOH, koTopblil UCIIOJNIB30BAJIN B IPUMEPE MOJYUEHUsA COeNMHEeHHUs ag.

XKXMC, m/z: 724 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,81 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue B-14:

N-Luknonponun-3,4-gudprop-2-(2-prop-4-fioganununo)-5-[[3-pTop-2-

(MeTaHCy B OHAMUN )TUPUANH-4-1JT |METHIT | O H3aMH T
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[Xumuueckas popmyna 138]
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTH-5-[(2-aMuno-3-propnupunmuH-
4-un)merun]-3,4-nudrop-2-(2-prop-4-fionanunuHo)oeH3zoara (coenruHeHue ad) u
COOTBETCTBYIOLIErO CYJb(POHUIXIOPHAA IPU TAKUX K€ YCIOBHIX, KAK ONTUCAHHBIE B
npuMepax MojiydyeHus coenuHenus A-25, coennHenus b2 u coennHenus al2. OxgHako
TpudTUNIaMuH U 6e3BonHbIN JIXM HCToab30Bain BMECTO MUPUANHA U O€3BOTHOTO
JIMA cOOTBETCTBEHHO, KOTOPbI€ HCIOJb30BAIN B IPUMEpE MOJYyUEHUS] COeTUHEHUS
A-25, 1 M BoaHbI} pacTBOp F'MAPOKCHUIA HATPHUS UCIIOIb30BaIU BMECTO MOHOTHAPATA
TUAPOKCH/IA JTUTHSI, KOTOPBIA MCIOIb30BAJIH B IPUMEpPE MONYUYCHUsI COeAUHEeHU b2, u
COOTBETCTBYIOIINH aMHUH UCIOJIb30BAIN BMECTO TPET-OYTOKCHAMUHTHAPOXIOPHUAA,
KOTOPBIA UCIIOJb30BAH B IPUMEPE NMOJYUYEHUS COeAUHEHUs al2.

XKXMC, m/z: 635 [M+H]"
B3OXX, Bpems ynepxxkuBanus: 0,87 mun (ycnosus nposenenus asanusa: C)

Coenunenue B-15:

3,4-Audrop-2-(2-prop-4-fiomanununo)-5-[[3-prop-2-
(MeTancynbhoHaAMUN)TUPUAUH-4-1JT |MeTHIT |-N-MeTOKCUOEeH3aMI A

[Xumuueckas popmyna 139]
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Hckomoe coequHeHne CUHTE3NPOBAIN U3 MeTHII-5-[(2-aMuHO-3-pTOopnupunuH-
4-un)merun]-3,4-nudprop-2-(2-¢prop-4-tionanunuHo)0eHzoara (coennHeHue ad) u
COOTBETCTBYIOILIEr0 CYyIb()OHUIXIOPHIA MPU TAKUX K€ YCIOBUSIX, KAK OITMCAHHBIE B
npuMepax Mmojy4deHus coenuHeHus A-25, coennHenns b2 u coenunenus al2. OnHako
TpudTUIaMuH U 6e3BonHbIN XM Hcnonab30Balin BMECTO MUPUANHA U O€3BOTHOTO
JAMA cOOTBETCTBEHHO, KOTOPbI€ UCIOJNb30BAIN B IPUMEPE MOJYUEHUS] COCAUHEHUS

A-25, 1 M BoxHbIN pacTBOp TMAPOKCUIA HATPUS UCMOJIb30BAIN BMECTO MOHOTHAPATA
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TUAPOKCHUIA JTUTHUSI, KOTOPBIA MCIOJIb30BAIN B IPUMeEpPE MOJYyUYeHUs] COeNUHEHUs b2, u
COOTBETCTBYIOIINH aMUH HCITOJb30BAJIN BMECTO TPET-OYTOKCUAMUHTHAPOXIOPHUAA,
KOTOPBIA UCIIOJb30BAIM B IPUMEPE MOJYUEHUSA COeNUHEHUs al2.

XKXMC, m/z: 625 [M+H]"

B2XX, Bpems ynepxuanus: 0,80 muH (yciaosus nposeneHus ananusa: C)
Coenunenue B-16:
5-[[2-(OTuncynbdonunamuuo)-3-propnupununa-4-ui|merun|-3,4-nudprop-2-(2-

drop-4-fionanununo)-N-MeTokcuOeH3aMu g

[Xumuueckas popmyna 140]
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Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTHI-5-[(2-amuno-3-pTopnupunmus-
4-un)merun]-3,4-nudrop-2-(2-prop-4-fionanunnHo )oeHszoara (CoennHeHue ad) u
COOTBETCTBYIOLIEr0 CYyJb(POHUIXIOPHAA MTPU TAKUX K€ YCIOBUIX, KAK OMMCAHHBIE B
npuMepax mojyuyeHus coenunenus A-25, coennHenus b2 u coennHenus al2. OxgHako
TpudTUIaMUH U 6e3BonHbIN JIXM ncnonab3oBain BMECTO NUPUANHA U O€3BOIHOTO
JAMA cOOTBETCTBEHHO, KOTOPbI€ UCIOJNb30BAIN B IPUMEPE MOJYUECHUS] COCAUHEHUS
A-25, 1 M BoaHBIH pacTBOp TUAPOKCHAA HATPUSA MUCIOJIb30BAJIM BMECTO MOHOTHUApATA
THAPOKCHUIA JTUTHUSI, KOTOPBIH MCIOJb30BAIH B MPUMEpe MOJyUYEeHUsI COequHeHus b2, u
COOTBETCTBYIOIINN aMUH UCIOJb30BaJIN BMECTO TPET-OYTOKCUAMUHTHAPOXJIOPHUAA,
KOTOPBIA UCIIOJb30BAJIN B IPUMEpPE NOJYUEHUs COeAUHEHUs al2.

XKXMC, m/z: 639 [M+H]"
BOXX, Bpems yaepxxkuBanus: 0,83 muH (ycnosus nposeneHus aHanusa: C)

Coenunenue cl:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[(E)-[(4-

MeTHI() eHIT)CYyTbGOHUITHAPAZHHUIIUICH |[METHII |OeH3aMU T
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[Xumuueckas popmyna 141]
H.N.__O

nF
N

[Tocne nobasnenus 4-metundensoncyabponunruapasuna (2,21 r, 11,9 mmouns)
pactBopy 3,4-nudTop-2-((2-prop-4-itondennn)aMuuo)-5-GpopMUIOEH30HHON KUCIOTHI
(5,001, 11,9 mmomns) B 6e3BogHoM JIM®P (59 M) cMech mepeMenuBaiy npu
KOMHAaTHOU TemmepaTtype B Tedenue 30 mun. 3atem nodasnsiau HOOBt (1,94 1, 11,9
mMmodst) 1 DJAK-HCI (2,28 1, 11,9 mmonsi) 1 cMech nepeMeInBaid Ipu KOMHATHOM
temneparype B TedeHue 1,5 4. K peakuunonHo# cmecu nobasysiiiu 7 M pactBop
ammuaka B MeOH (3,39 mu, 23,8 MMons1) 1 mepeMeInBaHue IPpOIOJIKAIH PU
KOMHATHOU TemnepaTtype B TedeHue 30 MUH, 3aT€M TBEPAOE BELIECTBO
OTPUIBTPOBBIBAIH U NMPOMBIBAIH ¢ moMoIbio AM®P (30 ma). K ¢punsrpaty nodasmsian
anetoHUTpUa (90 mn) u 0,1 M pacTBOp XJIOPUCTOBOAOPOAHON KUCIOTHI (90 M) U
MOJIYYEHHOE TBEPAO€ BEIIECTBO MPOMBIBAJIH XUIKOH CMEChIO alleTOHUTPUII/BOJA U
nojiy4anu uckomoe coenuHenue (6,27 r, 90%) B Buae 0eCBETHOT'O TBEPAOTO
BEIECTBA.

XKXMC, m/z: 589 [M+H]"
B2XX, Bpems ynepxuanus: 0,90 muH (yciosus nposenenus ananusa: C)

Coenunenue c2:

[2-[(2,4-AumeTOKCH(DEHUT)METHIAMUHO |TUPUIUH-4-1J1|0OPOHOBAsI KUCJIOTA

[Xumuueckas popmyna 142]
~o N7
| Z B,OH

OH
~o

Iz

Hckomoe coequHeHne CUHTE3UPOBaIu U3 4-0poM-2-PpTopnupuarHa IPH TAKUX
K€ YCIIOBHSX, KAK ONMHUCAHHBIE B IPUMEpPaX MOJYyUYEHUs] COCIUHEHUs a3 U COeTUHECHUS
a4.
XKXMC, m/z: 289 [M+H]"
B3XX, Bpems ynepxxkuBanus: 0,38 mun (ycnosus nposenenus asanusa: C)

Coenunenue c4:
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5-[(2-AmuHonmmpunuH-4-un)merun|-3,4-gudrop-2-(2-prop-4-
HonaHUINHO)OeH3aMUa

[Xumuueckas popmyna 143]

HN.__O
2 F

H
N

F
Hckomoe coenquHenne cuntresuponanu u3 3,4-nudrop-2-(2-prop-4-

Honarunnuo)-5-[(E)-[(4-meTund erun)cynbGHOHUITHAPASHHITUIECH [MeTHI [OeH3aMu1a

(coenunenue cl) mMpu TakUX K€ YCIOBUSX, KAK OMUCAHHBIE B IPUMEPAX MOIYUCHUS

coenuHeHus a5 u coenunenus a6. Ognako [2-[(2,4-

OUMETOKCU(EHUT ) METUIAMUHO |TUPUIUH-4-1JT1 [OOPOHOBYIO KUCJIOTY (COequHEHHE ¢2)

UCIIONb30BaIN BMECTO [2-[(2,4-numeTokcudeHIIT)MEeTHIaMUHO|-3 - TOpIupuANH-4-

U1 |00OpOHOBOM KHCOTH (coequHeHne a4), KOTOPYIO UCIOIb30BaU B MpUMeEpe

NOJIYYCHUSI COETUHEHUS a5,

XKXMC, m/z: 649 [M+H]"

B3OXX, Bpems ynepxxkuBanus: 0,71 mun (ycnosus nposeaenus ananusa: C)
Coenunenune C-1:
3,4-Iudprop-2-(2-prop-4-tioganununo)-5-[[2-(cyabpaMONIaMUHO)TUPUAUH-4 -

ui|MeTus|OeH3aMug

[Xumuueckas popmyna 144]
HN_ O
H
N~ | N
N
HoN™ SN F
H F
Hckomoe coeqnHEeHNE CUHTE3UPOBANH U3 S-[(2-aMUHOTUPUANH-4-HJT)METHI |-

3,4-nudTop-2-(2-¢prop-4-itonanununo)denHzamuna (coequaeHue c4) u

COOTBETCTBYIOLIEr0 CYyJIb()aMOUIXIOPUAA MPHU TAKUX XK€ YCIOBHAX, KAK ONMHUCAHHBIC B

npuMepe MoydeHus coequHeHus A-1.

XKXMC, m/z: 578 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,42 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue C-2:
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3,4-Iudprop-2-(2-prop-4-tionanuiauno)-5-[[2-(2-
METOKCHUAITHJICYJIb(aMOUIAMUHO ) TUPUINH -4 -1J1 |MEeTHJT | OeH3aMu

[Xumuueckas popmyna 145]

H,N__O
H F
0o. 0 N7
O \\S// ™ l
H H :

Hckomoe coequHEeHNEe CUHTE3UPOBAH U3 S-[(2-aMUHOTUPUIUH-4-HJT)METHUII |-
3,4-nudTop-2-(2-prop-4-itonanununo)denzamuna (coequnenue c4) u
COOTBETCTBYIOLIErO CYJb(PaMOMIXJIOPUIA IPH TAKUX K€ YCIOBHUAX, KAK ONMHCAHHBIEC B
npuMepe MOJNyUYeHUsI CoequHeHus A-1, 3a HCKJIIOYEHHEM TOTO, YTO BMECTO MUPUHHA
UCIIOJIb30BaTH HUMHUAA30I.

XKXMC, m/z: 636 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,10 muH (ycioBus mpoBeneHus aHanusa: A)

Coenunenue C-3:

3,4-Iudprop-2-(2-prop-4-tionanuiauno)-5-[[2-

(MeTuicynbhaMOMIaMHUHO )IUPUAUH-4-1JT |MeTU |OeH3aMuA

[Xumuueckas popmyna 146]

H,N_ O
o
oo N7 §
N\ |
\N'S\N N F
H H :

Hckomoe coeqrHeHNEe CUHTE3UPOBAH U3 S-[(2-aMUHOTUPUIUH-4-HJT)METHUII |-
3,4-nudTop-2-(2-prop-4-itonanununo)denzamuna (coequnerue c4) u
COOTBETCTBYIOLIEro CyJb(haMOUIXIOPUIA MPH TAKUX XK€ YCIOBUSAX, KaK OMHUCAHHBIC B
npuMepe nojaydeHus coequHeHus A-25.

XKXMC, m/z: 592 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,08 muH (ycnoBus mpoBeneHus aHanusza: A)

Coenunenue C-4:

3,4-Mudrop-2-(2-prop-4-itoganmianuo)-5-[[2-[[ MeTuI-(METHIAMIHO )-OKCO-A6-

cynb(paHUINUIECH|aMUHO |TUpUANH-4-1ui|MeTu|0eH3aMua
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[Xumuueckas popmyna 147]

H-N @)
H F
N™ X
O\\S/ |/
\Nz \‘N F
F

Hckomoe coeqrHEeHNE CUHTE3UPOBaAK U3 S-[(2-aMUHOTUPUIUH -4 -HJT)METHUII |-
3,4-nudrTop-2-(2-prop-4-itonanununo)denzamuna (coequnerue c4) u
COOTBETCTBYIOLIEr0 CYJb()aMOMIXJIOPUIA TPU TAKUX K€ YCIOBUAX, KAK OMHCAHHBIE B
npuMepe NojaydeHus: coequHeHus A-43.

XKXMC, m/z: 590 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,92 muH (ycJOBUS MPOBENECHUS aHamu3a: A)

Coenunenue c5:

5-DTtennn-3,4-nudrop-2-(4-Hon-2-MeTUIAHIINHO )OEH30HHAs KUCIIOTa

[Xumuueckas popmyna 148]

HO.__O
H
N

F

PactBop 4-iton-2-merunanununa (636 mr, 2,73 mmounst) B 6e3BogHom TT'® (1,8
M) oxsaxaanu 10 -78°C u 3atem B Teuenue 1 1 nobasnsnu 1,3 M pactsop
ouc(tpumeruncunmi)amuna autus B TT'® (5,08 mu, 6,60 Mmousi) U cMech
nepeMemnBaiu B Teuenue |1 4. 3atem gobasisiiu pactsop 2,3,4-Tpudrop-5S-
BUHUJIOEH301HON KHUCIOTHI (460 Mmr, 2,28 mmoust) B 6e3BogHoM TT'® (3,9 mu) u cmech
nepememnBanu npu 0°C B reuenne 2 4. K peakinoHHOH cMecu 100aBIsiIu BOay H 2
M pacTBOp XJIOPHUCTOBOJOPOAHON KHUCJIOTHI H CMECh JBAXKABI SKCTPArupoBau
stunaneratoM. OpraHU4YecKu CJIOW MPOMBIBAJIHM HACBIIIEHHBIM PACCOJIOM, CYIIHIIH
HaJ 0e3BONHBIM CyJIb(aTOM HATPHUS U MOCHE OTPUIBTPOBBIBAHUS OCYIIAOLIETO
peareHTa KOHLEHTPHUPOBAJHU MPH MOHMKEHHOM naBieHHH. [1ony4eHHBII OCTATOK
CYCIEHAUPOBAJIHN U NPOMBIBAIU ¢ noMow b0 JAXM u nojydanu HCKOMOE COEIUHEHUE
(631 mr, 67%) B BUE KOPUUYHEBOI'O TBEPAOTO BELIECTBA.
XKXMC, m/z: 416 [M+H]"

B3XX, Bpems ynepxxkuBanus: 0,99 mun (ycnoBus nposeneHus asanusa: E)
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Coenunenue c6:
3,4-Iudprop-5-popmun-2-(4-iton-2-MeTUIAHUINHO )OCH30HHAsA KUCIIOTa
[Xumuueckas Gopmyna 149]
HO.__O
H
N
O
H F

[Tocne nobasnenus 1 M BogHOTO pacTBOpa ruapokapOonara Hatpus (3,02 mu,

3,02 mmomns), nepitonata Hatpus (1,29 r, 6,03 MMOJIs1) 1 MUKPOKAIICY TUPOBAHHOTO

okcuaa ocmusi(VIII) (38,3 mr, 0,015 mmounst) k pactBopy S-3TeHun-3,4-gudprop-2-(4-

Hon-2-MeTUIaHWINHO )OeH30WHOUN KUCIOTHI (coennuenue ¢5, 626 mr, 1,51 mMmous) B

6essogHoM TT'® (6,3 Mur) cMech nepeMenInBaid MNP KOMHATHOW TEMIEpaType B

TedyeHue 6 4. 3aTeM K peaKLHMOHHON cMecH HOOaBISIN 3TUIIALIETAT, 3aTEM €€

npoMeiBaau 1 M pacTBOpOM XJOpUCTOBOAOPOAHON KUCAOTHI U 0,2 M BOIHBIM

pacTBOopoM THOCYJIb(MaTa HaTpus. OpraHUYeCcKui CJION Cyuin Haa O€3BONHBIM
cyiabdaTtom HATPHUs U MOCJe OTQUIBTPOBBIBAHUS OCYIIAIOIIEr0 peareHTa

KOHIIEHTPUPOBAJH MPU MOHUKEHHOM AaBieHuu. IlonyueHHbIN ocTaToOK

CYyCIIEHIMPOBAIN U IPOMBIBAJIM CMEChIO dTUNanerat/rekcad (1/25, 42 mn) u TBepaoe

BelecTBO OTGuIbTpoBbIBaIU. [lonyueHHOE TBEpAOE BEIECTBO IPOMBIBAIH M€KCAHOM

U moJty4aiu uckomoe coenuHenue (558 mr, 89%) B Buae OeCrBETHOTO TBEPAOTO

BELIECTBA.

XKXMC, m/z: 418 [M+H]"

B3XX, Bpems ynepsxkuBanusi: 0,86 muH (ycnoBus npoBeneHus aHanusza: C)
Coenunenue C-5:
3,4-Audrtop-5-[[3-dpTop-2-(MeTuncyappaMoOnIaMUHO )TUPUAUH -4-1T |METHI |-2-

(4-ion-2-MeTUIIaHUIINHO )OeH3aMU

[Xumuueckas popmyna 150]

H,N__O
H
N~ | N
N/
H F F
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Hckomoe coenuHeHne CUHTE3UpoBaiu u3 3,4-nudrop-5-popmun-2-(4-iton-2-
METUJIAHUJINHO)OCH30MHON KUCIOTHI (CoennHeHne ¢O) MpH TaKUX K€ YCJIOBUAX, KaK
ONMCAHHBIE B IPUMEPAX NOJYUYEHUS COeAUHEeHUs cl, coequHeHus asS, coeaAuHeHus ab u
coequHeHus A-1.

XKXMC, m/z: 606 [M+H]"

B3XX, Bpems yaepxkuBanusi: 1,20 MuH (yCJIOBUS MpOBeNeHUs aHalu3a: A)
Coenunenune C-6:
N-Luknonponui-3,4-guprop-2-(2-prop-4-itomanununo)-5-[[3-

(MetuncynbhamMounaMuHo )G eHm |MeTr |OeH3aMu g

[Xumuueckas popmyna 151]

N._O
VARG
N
3 LI
NS F
H H .

Hckomoe coenuHeHne cuHTe3upoBainu u3 3,4-gudrop-2-((2-prop-4-
Hondennn)aMuHO)-5-GpOopMUIOeH30HHONW KUCIOTHI IPU TAKUX K€ YCIOBUAX, KaK
ONMCAHHBIE B IPUMEPAX NMOJYUYECHUSI COEAUHEHUS a2, coequHeHus al0, coequnenus as
u coenuHenus A-1.

XKXMC, m/z: 631 [M+H]"

B3XX, Bpems yaepskuBanusi: 1,70 muH (ycioBusi mpoBeneHus aHanusa: B)
Coenunenue d1:
Metun-5-[(3-amuno-2-propdenun)merun]-3,4-nudprop-2-(2-prop-4-

HonaHUINHO)OEH30aT

[Xumuueckas popmyna 152]

0. .0
e
H F
O_CC
HoN F
F F
Hckomoe coequHeHne CUHTE3UPOBaIN U3 MeTui-3,4-nudrop-2-(2-prop-4-
nomanunuuo)-5-[(E)-[(4-Metund ennn)cynpGOHUATHAPASHHUINIEH |MeTHII |OeH30aTa

(coenuHeHUe a2) MpU TAKUX K€ YCIOBHUSX, KaAK OMMUCAHHBIE B IPUMEPE MONTYUEHUs

COeAMHEHUs a5, 3a UCKIIOYEHUEM TOr0, YTO ruapoxyjopun (3-aMuHO-2-
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dbropderns)00pOHOBON KUCIOTH UCIIOJIB30BAIH BMeCTO [2-[(2,4-
AUMETOKCU(EHUT)METHIAMUHO]-3 - TopnupuANH-4-111]00POHOBOH KHCIOTHI
(coenunenue a4).

XKXMC, m/z: 531 [M+H]"

BOXX, Bpems yaepsxkuBanusi: 0,96 MuH (ycioBusi mpoBeneHus aHanuza: D)
Coenunenue d2:
5-[(3-AmuHo-2-propdenun)merun]-3,4-nudprop-2-(2-prop-4-

HomaHuIMHO)OEH30iHAsT KHCIOTa

[Xumuueckas popmyna 153]
HO.__O

H F
HoN O O F
F F

Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMmuno-2-
dropdenun)mernn]-3,4-nudprop-2-(2-pTop-4-fionanununo)oenszoara (coennnenue dl)
IpH TAaKHUX JK€ YCIOBUSIX, KK ONMUCAHHbIE B IPUMeEpe MOJYUYEeHHS] COeUHEHHs a7.
XKXMC, m/z: 517 [M+H]"
B3XX, Bpems ynepxxkuBanus: 0,95 mun (ycnosus nposenenus asanusa: C)

Coenunenue D-1:

3,4-Audrop-2-(2-prop-4-fioganununo)-5-[[2-prop-3-(2-

METOKCHITHIICYIb(aMounaMuHO )GeHus |MeTu |0eH3aMun

[Xumuueckas popmyna 154]

Hckomoe coennHeHne CuHTe3upoBaiu u3s S-[(3-amuno-2-groppenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUTUHO)OEH30WHON KUCTOTHI (coenquHenne d2) mpu
TaKHUX € YCJIOBHAX, KaK ONHMCAHHbIE B IpUMepax MOJyuYeHUs cCoOeJUHEHUs a8 u
coequHeHus A-1. OnHAKO COOTBETCTBYIOIUN 4-HUTpOdeHuIcyabpamar
HCIIOJIb30BaIH BMECTO 4-HUTPOPEHUIMETHIICYTIb(aMaTa, KOTOPBIA UCIIOIb30BAJIH B
npuMepe NnojaydeHus coequHeHus A-1.

XKXMC, m/z: 653 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,24 muH (yCJIOBUS MPOBEASHUS aHANIHN3a: A)
Coenunenue D-2:
3,4-Audrop-2-(2-prop-4-itoganmnuno)-5-[[2-pTop-3-[(1-meTokcu-2-

METHJINPONaH-2-ui)cyibhaMormnaMuHo |peHn | MeTus |oeH3aMug

[Xumuueckas (bopMyna 155]

PO CL

Hckomoe coequHeHne CUHTEe3npoBainu u3 S-[(3-amuno-2-prophenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUIUHO)OEH30WHON KUCIOTH (coenquaenne d2) mpu
TAaKWX JK€ YCIOBHUAX, KaAK OMMCAHHBIE B IPUMEPAX MOJYUCHUSI COEAUHEHUS a8 u
coenuHeHus A-1. OnHAKO COOTBETCTBYIOIUN 4-HUTpOodeHuIcyabdpamar
HCIIOJIb30BAIN BMECTO 4-HUTPOPEHUIMETHICY Ib(aMaTa, KOTOPBIHA HCIIOJNb30BATH B
npuMepe NMoNydeHus coequHeHus A-1.

XKXMC, m/z: 681 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,35 muH (ycioBus npoBeneHus aHanusa: A)
Coenunenue D-3:
3,4-Audrop-2-(2-prop-4-itonanmnuno)-5-[[2-pTop-3-[[(2R)-okconan-2-

WI|MeTHIICY I aMOUIaMUHO | peHW |MeTHII |0 eH3aMu

[Xumuueckas popmyna 156]

H,N__O

@ O
\S/
O N’\
CTH

Hckomoe coennHeHne CUHTEe3upoBaiu u3s S-[(3-amuno-2-groppenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUIUHO )OEH30WHON KUCIOTHI (coenquaenne d2) npu
TaKHUX € YCJIOBHAX, KaK ONHMCAHHbIE B IpUMepax MOJy4deHus coeluHeHus a8 u
coequHeHus A-1. OnHAKO COOTBETCTBYIOIUN 4-HUTpOdeHUICyabdpamar
UCIIOJIb30BaIH BMECTO 4-HUTPOPEHUIMETHICY Tb(haMaTa, KOTOPBIH HCIIOJIb30BAJIH B
npuMepe nojaydeHus coequHeHus A-1.

XKXMC, m/z: 679 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,27 muH (ycioBus nNpoBeneHus aHanusza: A)
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Coenunenue D-4:
5-[[3-(OTuncynpdonunamuno)-2-proppenmn|mernn]-3,4-nudprop-2-(2-prop-4-
HOmaHUINHO)OEeH3aMU

[Xumuueckas popmyna 157]

HoN O
. F
N
@ DO
F F

Hckomoe coequHeHne CUHTEe3upoBainu u3 S-[(3-amuno-2-prophenun)merun]-
3,4-nudrop-2-(2-prop-4-iionaHUIUHO)OEH30WHON KUCIOTHI (coequuenne d2) npu
TAaKWX JK€ YCJIOBHUAX, KAK OMMCAHHBIE B IPUMEPAX MOJYUCHHUSI COEAUHEHUS a8 u
coenuHeHus A-25. OIHAKO COOTBETCTBYIOMMUHN CYJIb()OHUIXIOPUI UCTIOIB30BAIN
BMECTO METHJICYIb()aMOUIXIOPHUAA, KOTOPBIH UCIONb30BATIN B IPUMEPE MOTYUESHHUS
coenuHeHuss A-25. Ha ctanuu cynphOHAMUIMPOBAHUS B KAUECTBE PACTBOPUTES
UCIIOJIb30BAJIN MUPUHH.

XXMC, m/z: 608 [M+H]"
B3XX, Bpems yaepxkuBanusi: 1,26 muH (ycioBus NpoBeneHUs aHanu3a: A)

Coenunenue D-5:

3,4-Iudprop-2-(2-¢prop-4-tionanununo)-5-[[2-pTop-3-(2-
METOKCHUATHJICYJIb( OHUIAMUHO )P eHm | MeTun |OeH3amu 1

[Xumuueckas popmyna 158]

H,N__O
L F
N
Q\//C) \©\
A F F

Hckomoe coeqnHeHne CUHTEe3upoBaiu u3s S-[(3-amuno-2-gproppenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUIUHO)OEH30WHON KUCIOTHI (coequaenne d2) npu
TaKHUX € YCJIOBMAX, KaK ONHUCAHHbIE B IpUMepax MOJy4deHus coeluHeHus a8 u
coequHeHus A-25. OIHAKO COOTBETCTBYIOMIUN CYJIb(OHUIXIOPU UCTIOIB30BANN
BMECTO METHJICYIb()aMOUIXIOPHUAA, KOTOPBIH HCIIONb30BATIN B IPUMEpPE MOJTYUESHHUS
coenuHeHuss A-25. Ha ctanuu cynb)OHAMUIMPOBAHUS B KAYECTBE PACTBOPUTEIIS

HUCIIOJIb30BAJU MUPUANH.
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XKXMC, m/z: 638 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,67 MuH (yciaoBus NpoBeAeHUs aHanu3a: B)
Coenunenue D-6:
N-Luknonponun-3,4-gudprop-2-(2-prop-4-itoganununo)-5-[[2-pTop-3-

(MeTuncynbpamonnaMuHO ) eHu |MeTH |OeH3aMU

[Xumuueckas popmyna 159]

N o
v H F
N
L 1
F F

Hckomoe coenuHeHne cCuHTe3upoBaiu u3s S-[(3-amuno-2-groppenun)merun]-
3,4-nudTop-2-(2-prop-4-itonanunuHo)O0eH30iMHON KUCIOTHI (coenunenue d2) u
COOTBETCTBYIOIIEr0 aMHHA MPH TAKUX K€ YCIOBUAX, KAK ONMHUCAHHBIE B PUMEPaAX
NoJy4eHHusl coeJuHeHus a8 u coenuHenus A-1.

XKXMC, m/z: 649 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,71 muH (ycioBus npoBeaeHus aHanusa: B)
Coenunenue D-7:
N-Luknonponun-3,4-gudprop-2-(2-prop-4-iioganunuuo)-5-[[2-pTop-3-

(cynbpamounamMuHo)peHus|MeTu |0eH3aMua

[Xumuueckas popmyna 160]

H
N.__O

v/ g
N
@ O
HoN~ \H F
F F

Hckomoe coennHeHne CuHTEe3upoBaiu u3s S-[(3-amuno-2-groppenun)merun]-
3,4-nudTop-2-(2-prop-4-itonanunuHo)0eH30iMHON KUCIOTHI (coenunenue d2) u
COOTBETCTBYIOLIETO aMHHA NIPU TAKUX K€ YCJIOBHUSX, KaK OMUCAaHHbIE B IpUMepax
noJiyueHusi coenuHenus a8 u coenunenuss A-1. OqHaAKO COOTBETCTBYIOIIUM 4 -
HUTpoeHuncyabpamar UCIONb30BAIN BMECTO 4-HUTPOPEHMIMETHICYIbdamaTa,
KOTOPBIM HCIOIB30BAIN B IPUMeEpPE MOJyUeHUs coeAuHeHus A-1.

XKXMC, m/z: 635 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,65 muH (ycioBusi npoBeneHus aHanusa: B)
Coenunenue D-8:
N-Iuknonponun-5-[[3-(3Tuncynbponunamuno)-2-proppenun|merun]-3,4-

nudpTop-2-(2-¢prop-4-iiogannnuHo)oeHzamun

[Xumunueckas ¢popmyna 161]

N._o
v H F
N
@ L @
Hor F

Hckomoe coennHeHne cCuHTEe3upoBaiu u3s S-[(3-amuno-2-gproppenun)merun]-
3,4-nudTop-2-(2-prop-4-itonanunuHo)0eH30iMHON KUCIOTHI (coenunenue d2) u
COOTBETCTBYIOLIErO aMHHA NIPU TAKUX K€ YCIOBHUSX, KAK OMUCAaHHbIE B IpUMepax
nojydeHus coequHeHus a8 u coenuHeHus A-25. OQHaKO COOTBETCTBYIOUIUN
CyNb(OHMIXJIOPU] UCTIOIB30BAIH BMECTO METHUICYIb()aMOUIXIOPHUAA, KOTOPBIH
HCTIOJIb30BAJIU B MPpUMeEpE MONydeHus: coenuHenus A-25. Ha cranguu
Cynb(OHAMUUPOBAHUS B KAYECTBE PACTBOPUTEINS UCIIOJIb30BATN MUPHUANH.
XKXMC, m/z: 648 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,77 muH (ycJIoBUs NpoBeneHus aHanusa: B)
Coenunenue D-9:
3,4-Audrop-2-(2-prop-4-fiogannnuno)-5-[[2-prop-3-[(1-

MeTHINUKIO0yTUI)cynbhamonnaMuHo |peHus|MeTus]|0eH3amMmu

[Xumuueckas popmyna 162]

H,N.__O
L F
N
Q& 1 ﬁl
F F

Hckomoe coenuHeHne CUHTE3npoBaiu u3 5-[(3-amuno-2-gproppenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUTUHO)OEH30WHON KUCIOTHI (coenquaenne d2) mpu
TaKHUX € YCJIOBHAX, KaK ONHUCAHHbIE B IpUMepax MOJy4deHus coeluHeHus a8 u
coequHeHus A-1. OnHaKO COOTBETCTBYIOIUN 4-HUTpOodeHUuICcyabpamar
UCIIOJIb30BAIN BMECTO 4-HUTPOPEHUIMETHIICYIb(aMaTa, KOTOPBIA UCIIOIb30BAJIH B

npumepe nojaydeHus coequHeHus A-1.
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XKXMC, m/z: 663 [M+H]"

B3XX, Bpems yaepxxkuBanus: 0,95 mun (ycnosus nposenenus asanusa: C)
Coenunenue D-10:
N-Iuknonponun-3,4-gudprop-2-(2-prop-4-itoganununo)-5-[[2-prop-3-[(1-

METHJILUKJIO0YTHII)CYIb(aMOUIaMUHO |peHU |MeTHI |OeH3aMu

[Xumuueckas popmyna 163]

N._O
VA L F
N
S Iegshel
N“7 N F
H H ¢ F

Hckomoe coenuHeHne CUHTe3UpoBain U3 S-[(3-amuHo-2-pTopdeHn)MeTnn]-
3,4-nudTop-2-(2-prop-4-itonanunuHo)0eH30iMHON KUCIOTHI (coenunenue d2) u
COOTBETCTBYIOLIEr0 aMHHA IIPHU TAKUX K€ YCIOBHUAX, KaK OMMCAHHBIE B IPUMEpPax
nojy4eHus coequHeHus a8 u coenuHenust A-1. OnHako COOTBETCTBYO LU 4-
HUTpoeHuICcyab(pamMar UCIoNb30BaIN BMECTO 4-HUTPOPEHUIMETUICYIbdamaTa,
KOTOPBIH HCTIOJNIB30BANIN B IPUMEpPE MOJyUEHHs COeNuHEeHus A-1.

XKXMC, m/z: 703 [M+H]"
B3OXX, Bpems yaepxkusanus: 1,01 mun (ycnosus nposenenus asanusa: C)

Coenunenne D-11:

3,4-Audrop-2-(2-prop-4-fiomanununo)-5-[[2-prop-3-
(MetuncynbpamonnaMuHO ) eHr |MeTH | -N-MeTOKCUOeH3aMu

[Xumuueckas popmyna 164]

N o
N
0 L, F
N
2 1
\Hz \H F
F F

Hckomoe coennHeHne CUHTE3UpOBain U3 5-[(3-amuHo-2-pTopdeHnn)MeTnn]-
3,4-nudTop-2-(2-prop-4-itonanunuHo)O0eH30iHON KUCIOTHI (coenunenue d2) u

COOTBETCTBYHOIICTIO aMHUHA IIPU TaAKUX KE€ YCJIOBHUAX, KaK ONMMHCAHHBIC B IIPUMEpPAX

NOoJNy4Y€HUsA COCANHECHU a8 u COCAHNHCHUA A-1. OI[HaKO TPUSTUIIAMUH UCIIOJIb30BAJIU

BMmecTo JIMIIDA, KOTOpBIN NCHONB30BAIN B IPUMEPE MOJYyUEHUs] COeUHEHUS a8.
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XKXMC, m/z: 639 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,62 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue D-12:
3,4-Iudprop-2-(2-¢prop-4-tionanununo)-5-[[2-pTop-3-

(cynbpamounamuno)peHus|meTi]-N-MeToOKCHuOeH3aMu

[Xumuueckas popmyna 165]

N0
N oA
o) g F
N
W
HZN’S‘N F
Ar F

Hckomoe coennHeHne CUHTE3UpOBain U3 S-[(3-amuHo-2-pTopdeHn)MeTrn]-
3,4-nudTop-2-(2-prop-4-itonanunuHo)O0eH30iMHON KUCIOTHI (coenunenue d2) u
COOTBETCTBYIOLIEr0 aMHHA IPH TAKUX K€ YCIOBUAX, KAK ONMHUCAHHBIE B PUMeEPaAx
noJlyuyeHus1 coequHeHus a8 u coennHeHnss A-1. OQHAKO TPUITUIAMHIH HCTIOJIb30BAH
BMmecTo JAMIIDA, kOTOpBIN UCNONB30BAIHN B IpUMeEpe MOJyUEeHUs COeAUHEeHUs a8, u
COOTBETCTBYHOLUH 4-HUTpODeHUICYIbdaMaT UCTIOTb30BAId BMECTO 4-
HuUTpoeHunMeTuiIcyabdamara, KOTOPbIH UCIIOIb30BAIN B IPUMEPE MOJYUECHUS
coenquHeHus A-1.

XKXMC, m/z: 625 [M+H]"
B2XX, Bpems ynepxusanus: 0,81 mun (yciosus nposenenus ananusa: C)

Coenunenue D-13:

3,4-Iudprop-2-(2-prop-4-tionanuiauno)-5-[[2-pTop-3-[(1-
MeTHIUUKI00yTUN)cynbhamonnaMuHo |penun|metun]|-N-mMmeTokcuOeH3aMu g

[Xumuueckas Gopmyna 166]

N o
N
0 g F
N
QI ﬁl
F F

Hckomoe coennmHeHNe CUHTE3UpPOBaAIH U3 S-[(3-amuHO-2-pTopdeHn)MeTHI |-
3,4-nudTop-2-(2-prop-4-iionaHunnHo)O0eH30iMHON KUCIOTHI (coenqunenue d2) u

COOTBETCTBYHOILICIO aMUHA IIPU TAKUX KE€ YCJIOBHUAX, KaK ONMMHCAHHBIC B IIPUMEpPAX
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nosyueHusi coenuHenus a8 u coegunerns A-1. OQHaKO TPUITUIAMHUH UCTIOJIb30BANN

BMmecTo JUIIDA, kOTOpBIN UCNONB30BAIN B IpUMEpE MOJyUEHUsI COeAUHEeHUs a8, u

COOTBETCTBYHOLIUH 4-HUTpOeHUICYIbdaMaT UCTIOIb30BAIN BMECTO 4-

HUTpoeHunMeTuiIcyabdamara, KOTOPbIH UCIOAb30BAIN B IPUMEpPE MONTYUECHUs

coenuHenus A-1.

XKXMC, m/z: 693 [M+H]"

BOXX, Bpems yaepxkuBanusi: 0,95 mun (ycnosust npoBeneHus aHanusa: C)
Coenunenue D-14:
2-(4-Luknonponun-2-propaHununo)-3,4-nudprop-S-[[2-pTop-3-

(MetuncynbhamMmonaMuHo )G eHm |MeTr |OeH3aMu g

[Xumuueckas popmyna 167]
HoN O

LT

N
¥ O
SN F
H o H ¢ F

Hckomoe coenquHeHne CUHTE3UPOBaIN U3 MeTHII-5-[(3-aMuuo-2-
dropdenun)merun]-3,4-nudprop-2-(2-prop-4-fionanununo)oenzoara (coenunenue dl)
IIPU TaKUX K€ YCIOBHUSAX, KaK OMHCAHHBIE B IPUMeEpax MOJYUYEeHUsI COeUHEHUs a9,
coequHeHus a7, coequHeHus a8 u coequHenus A-25. Onnako 1 M BoaHBIN pacTBOp
IUAPOKCHUIAa HATPUS UCIIOJIB30BAIN BMECTO MOHOTUpATa T'UAPOKCHAA JTUTHSI, KOTOPBIN
UCIIOJIb30BAJIN B IPUMeEpe MOJTyUeHUsl coeAuHeHus a7,

XKXMC, m/z: 523 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,58 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue D-15:
N-Luknonponui-2-(4-uukaonponui-2-GTopaHuianno)-3,4-nudrop-S-[[2-dpTop-

3-(meTuncynbhamMonIaMUHO )P eHIIT | MeTHI |OeH3aMHU T

[Xumuueckas popmyna 168]

H
N.__O

VARG
N
¥
SN F
Ho H ¢ F
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTui-5-[(3-amMmuno-2-
dropdenun)merun]-3,4-nudprop-2-(2-prop-4-fionanununo)oenszoara (coenunenue dl)
IIPU TAKUX K€ YCIOBUAX, KaK ONMCAHHbIE B IPUMEpPAX MOJYUYEHUS] COeJUHEHHUs a9,
coequHeHus a7, coequHeHus a8 u coequHenus A-25. Onnako 1 M BOaHBIN pacTBOp
rUAPOKCUIAa HATPUS UCIOJIb30BAINd BMECTO MOHOTHAPATA FTUAPOKCHAA JIUTUSA, KOTOPBIN
UCIIOJb30BAJIN B IPUMeEpe MONTYyUeHUsI COeIMHEHUs a7, U COOTBETCTBYIOLINNA aMUH
ucnoab3oBaau BMecTo 7 M pactBopa ammuaka B MeOH, xotopbIii ncnonb3oBaiu B
npuMepe MoJy4YeHHsl COeJUHEeHus as.

XKXMC, m/z: 563 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,68 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue D-16:
2-(4-Iuknonponui-2-propaHununo)-3,4-nudprop-S-[[2-pTop-3-

(MetuncynbhamonsnaMuHo ) eHm |MeTu | -N-MeToKkcub eH3aMua

[Xumuueckas popmyna 169]

N__O

\/

o H
N

¥

SN F

H o H ¢ F

Hckomoe coenuHEeHNe CUHTE3UPOBAIN U3 MeTHI-5-[(3-aMuHO-2-

F

droppenun)merun]-3,4-nudrop-2-(2-prop-4-fionanmnHo)o6en3oara (coequnenue dl)

IPU TAKHUX JK€ YCIOBHUSIX, KAK OMHCAHHBIE B IPUMepax MOJYUYCHUsI COeUHEHUs a9,

coenquHeHus a7, coequHeHus a8 u coequHenus A-25. Onnako 1 M BonHBIN pacTBOp

TUAPOKCHIA HATPHS UCTIOJIH30BAIN BMECTO MOHOTHUPATA THAPOKCHAA JIUTHSI, KOTOPBIH

UCIIOJIb30BAJIM B IPUMEPE MOIYUEHUSI COEUHEHUS a7, U COOTBETCTBYIOLINNA aMUH

ucnoab3oBanu BMecTo 7 M pactBopa ammuaka B MeOH, xotopsiii ncnonb3oBaiu B

npuMepe MOJTYyUYeHUsI COEUHEHUS a8,

KXMC, m/z: 551 [M-H]

B3XX, Bpems yaepxkuBanus: 0,85 mun (ycnosus nposenenus asanusa: C)
Coenunenue E-1:
5-[[3-(OTuncynpdonunamuno)-2-propdpenmn|mernn]-3,4-nudprop-2-(2-prop-4-

HonaHUINHO)-N-MeTOKCUOeH3aMI A
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[Xumuueckas popmyna 170]

N__o
\/
0 y F
N
@ 1 1)
\/\H F
F F

Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-5-[(3-aMuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanununo)oensoat (coenuHenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax MojydyeHus coenuHenus A-25, coennHenus b2 u coennHenns al2. OxgHako
Ha CTaAuU CyJb(OHAMUINPOBAHHUS B KAUYECTBE PACTBOPHUTENS UCIOIb30BAIH MUPUIHH.
Kpome TOoro, COOTBETCTBYIOIIUN aMUH HCIOJb30BAaId BMECTO TPET-
OYTOKCHAaMHUHTHAPOXJIOPUIA, KOTOPBIH HCIIOIB30BAIN B IPUMEPE MOTYIEHHUS
coenuHeHus al2.

XKXMC, m/z: 638 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,68 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue E-2:
5-[[3-(OTuncynpdponunamuno)-2-proppennn|merun]-3,4-nudprop-2-(2-¢prop-4-

nonarunnHo)-N-[(2-MeTUNIIpOonan-2-ui)oKcH |0 eH3aMua

[Xumuueckas popmyna 171]

>‘\ N._oO
0 L F
N
@ 110
\/\N F
F F

Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMunuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(OHMIXJIOPUIA TP TAKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B
npuMepax MoJlydyeHus: coenuHenus A-25, coennHenus b2 u coennHenns al2. OxgHako
Ha CTaaAuu CyJb(OHAMUINPOBAHUS B KAUYECTBE PACTBOPHUTENS UCIOIb30BAIH MUPUIHH.
XKXMC, m/z: 680 [M+H]"

B3XX, Bpems ynepxxkuBanusi: 1,80 mus (yciaoBus nposeaeHus aHanunsa: B)

Coenunenue E-3:
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3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-[[1-
(METOKCHUMETHII ) IUKJIOMPOTUJI | CYJIb( OHUITAMUHO | peHMI [MeTH | -N-MeToKkcnOeH3aMu

[Xumuueckas popmyna 172]

H
\,N O

O O
O“&

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-aMuno-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanununo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA TPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHbBIC B
npuMepax MoJlydyeHus: coequHeHus A-25, coennHenus b2 u coennHenns al2. OxgHako
Ha CTaAuU CYJb(OHAMUIUPOBAHHS B KAU€CTBE PACTBOPUTEIISI HCIIOJNB30BATH MHPUAUH.
Kpome Toro, COOTBETCTBYIOIUI aMHH HCIIOIb30BAJIM BMECTO TPET-
OYTOKCHAaMHUHTHAPOXJIOPUIA, KOTOPBIH HCIIOIB30BAIN B IPUMEPE MOTYIEHUS
coenuHeHus al2.

XKXMC, m/z: 694 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,74 muH (ycioBUs NpoBeAeHUs aHanu3a: B)

Coenunenue E-4:

3,4-Audrop-2-(2-prop-4-fioganununo)-5-[[2-prop-3-[[1-

(METOKCUMETHIT ) UM KJIONPOIUI |CyJboHunamMuHo |penun |metnin|-N-[(2-MeTuanponax-
2-uN)OKCcH |OeH3aMU

[Xumuueckas popmyna 173]

H
ﬂ\,N o

O O
O“A

Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTHI-5-[(3-aMuuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHzoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHbBIC B
npuMepax MmojyuyeHus coenunenus A-25, coennHenus b2 u coennHenus al2. OxgHako

Ha CTaauu Cynb(bOHaMI/I)II/IpOBaHI/Iﬂ B KQUECTBEC pAaCTBOPUTEIIA UCIIOJIb30BAJIU MUPUANH.
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XXMC, m/z: 736 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,87 muH (ycnoBus npoBeneHus aHanusa: B)
Coenunenue E-5:
3,4-Audrop-2-(2-prop-4-fiogannnuno)-S-[[2-prop-3-[(1-

METHJILUKJIONPOIII )CYnbGoHMIaMUHO |peHus |MeTun|-N-MmeTokcubeH3amug

[Xumuueckas popmyna 174]

N._o
N
0 L F
N
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S\N -
F F

Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMuuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHzoara (coenunenue dl)
U COOTBETCTBYIOIIErO CYJb(POHUIXIOPHUAA MPH TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHBIC B
npuMepax MmojydyeHus: coenunenus A-25, coennHenus b2 u coennHenns al2. OxgHako
Ha CTaaAuu CyJb(OHAMUIUPOBAHHUS B KAUYE€CTBE PACTBOPHUTENS UCIOIb30BAIH MUPUIHH.
Kpome TOro, COOTBETCTBYIOIUI aMHH HCIIOIb30BAJIM BMECTO TPET-
OYTOKCMAaMHUHTHAPOXJIOPUA, KOTOPBIH HCIOIB30BAIH B IPUMEPE MONTYUEHUS
coenuHeHus al2.

XKXMC, m/z: 664 [M+H]"
BOXX, Bpems yaepskuBanusi: 1,73 muH (ycioBus mpoBeneHus aHanusza: B)

Coenunenue E-6:

3,4-Audrop-2-(2-prop-4-tionanuiauno)-5-[[2-pTop-3-[(1-
MEeTHJILHKJIONPONUI)CyaboHunaMuno |penni|metun]-N-[(2-MeTunnponan-2-
UJ1)OKCH |OeH3amMu

[Xumuueckas popmyna 175]

ﬁ\ N._oO
0 yF
N
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F F

Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-prop-4-fionanununo)oenzoara (coenunenue dl)

U COOTBETCTBYIOIIEro CYJIb(HOHUIXIIOPUIA IPH TAKUX XK€ YCIOBHUAX, KAK ONMCAHHBIEC B
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npuMepax mojyuyeHus: coenuHenus A-25, coennHenus b2 u coennHenus al2. OxgHako
Ha CTaAuU CyJb(OHAMUIUPOBAHUS B KAUECTBE PACTBOPHUTENS UCIOIb30BAIH MUPUIHH.
XKXMC, m/z: 706 [M+H]"
B3OXX, Bpems ynepxxuBanus: 1,86 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenune E-7:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-
(MetuncynbhamMmounaMuHo )G eHm |MeTu |OeH3aMu g

[Xumuueckas popmyna 176]
H,N___O

b
N
¢ L]
F F

Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTHi-5-[(3-aMuuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHzoara (coenunenue dl)
IIPU TAKUX K€ YCJIOBHUSX, KaK ONMMCaHHbIE B IpUMeEpPax MOoJydyeHUs coequHeHus A-25,
coenuHeHus b2 u coequnenus al2. OgHako Ha CTafauu CyJb(paMUAUPOBAHUS B
Ka4ecTBE PaCTBOPUTENSI UCMOIb30BaIu NUpUAUH. Kpome TOro, COOTBETCTBYIOIIUN
aMUH UCIIOJIb30BAJIU BMECTO TPET-OyTOKCUAMUHTHUAPOXIOPUA, KOTOPBIH
HCIIOJb30BAJIUA B IPUMEPE MOJyUYECHUs] COeNUHEHus al2.

XKXMC, m/z: 609 [M+H]"
BOXX, Bpems yaepkuBanusi: 1,23 MuH (yClOBUS MpOBeNeHUs aHamu3a: A)

Coenunenue el 1:

tpeT-bytun-N-[[3-[[S-kapbamoun-2,3-nudprop-4-(2-pTop-4-
Honanunuuo)penun|merun]-2-propdpenun]cynspamonn|kapdbamar

[Xumuueckas popmyna 177]

H,N.__O
. F
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BLIsgsaet
F F

Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTHI-5-[(3-amMunuo-2-
dropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanununo)oeHzoara (coenunenue dl)

U COOTBETCTBYIOIIEro CYJIb(aMOMIXJIOPHUAA MPU TAKUX K€ YCIOBUAX, KAK ONMHUCAHHBIC
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B MpUMepax MOJyYeHHs coennHeHns A-25, coequHeHus b2 u coennHenus al2.
OnHako Ha cTaguu Cyab(GaMUIUPOBAHMS B KAYECTBE PACTBOPUTEIS HCIIOJIB30BAIN
nupuauH. Kpome T0oro, COOTBETCTBYKO U aMHH UCIOJb30BAJIM BMECTO TPET-
OYTOKCMAaMHUHTHAPOXJIOPUA, KOTOPBIH HCIOIb30BAIH B IPUMEpE MONTYUEeHUs
coeauHenus al2.
XKXMC, m/z: 695 [M+H]"
BOXX, Bpems yaepxkuBanusi: 0,74 MuH (ycJOBUs MpoBeneHUs aHanu3a: D)

Coenunenue E-8:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-
(cynabdamounamuno)peHun|MeTu|o0eH3aMun

[Xumuueckas popmyna 178]

HoN_ O
,F
N
@ L
HN" N F
F F

Hckomoe coennHeHne CuHTe3upoBaiu u3 TpeT-oytuin-N-[[3-[[5-kapbamounin-2,3-
nudrop-4-(2-prop-4-itoganununo)denun |metun]-2-
bropdenun|cynppamonn|kapbamara (coennnenue ell) mpu Takux ke yCIOBHUSIX, KaK
ONHUCaHHbIE B IPUMEpE MOJYyUEeHUs coequHeHus bO.

XKXMC, m/z: 595 [M+H]"
BOXX, Bpems yaepskuBanusi: 1,17 muH (ycloBus mpoBeneHus aHanusza: A)

Coenunenue E-9:

2-(2-Xnop-4-itogaHununo)-5-[[3-(a3TuncynbHoHUIAMUHO)-2-
dbropdenun|merun]-3,4-nupTop-N-MeTokcubEH3aMHU

[Xumuueckas popmyna 179]

H
~~-N.__O

0 L, cl
N
@ 110
\/\N F
F F

Hckomoe coequHeHne CUHTE3UPOBaIN U3 MeTHII-5-[(2-aMuHO-3-pTopnupunus-
4-un)metnn]-2-(2-xnop-4-ioganunuHo)-3,4-nudpropbenszoara (coenunenue b14) u

COOTBETCTBYIOLIETO CYJIb(OHMIXJIOPUAA IPU TAKUX K€ YCIOBUAX, KaK ONMUCAHHBIE B
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npuMepax mojyuyeHus: coenuHenus A-25, coennHenus b2 u coennHenus al2. OxgHako
Ha CTaAuU CyJb(OHAMUIUPOBAHUS B KAUECTBE PACTBOPHUTENS UCIOIb30BAIH MUPUIHH.
Kpome TOro, COOTBETCTBYIOIUN aMUH UCIIOJb30BAJIN BMECTO TPET-
OyTOKCMaMHHTHIPOXJIOPUAA, KOTOPBIH UCMOIb30BAIH B IPUMEPE MOJYUEHUS
coeauHenus al2.
XKXMC, m/z: 654 [M+H]"
BOXX, Bpems yaepsxkuBanus: 1,75 MuH (yciaoBUs IpOBeAeHUs aHanu3a: B)
Coenunenue E-10:
2-(2-Xnop-4-itogaHununo)-5-[[3-(3TuncynbHOHUIAMUHO)-2-
dropdenun|merun]-3,4-nudrop-N-[(2-MeTunpONaH-2-1IT)OKCH |OEH3AMHIA

[Xumuueckas popmyna 180]

ﬂ\ N._O
o e
N
@ 110
\/\N F
F F

Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTUI-5-[(2-aMuno-3-pTopnupunmus-
4-un)merun]-2-(2-xnop-4-itoganninuno)-3,4-nudpropoenszoara (coenunenue b14) u
COOTBETCTBYIOILIEr0 CYyJb(POHUIXIOPHUAA NTPU TAKUX K€ YCIOBUIX, KAK OMMCAHHBIE B
npuMepax nojydeHus coennHeHus A-25, coenuHenus b2 u coenunenus al2. OgHako
Ha CTaJUU CYJb(POHAMUAUPOBAHUS B KAYECTBE PACTBOPUTEISI HCIIOIb30BAIH TUPHUAHH.
Kpome TOro, COOTBETCTBYIOIHUI aMHH UCTIOJIb30BAJIM BMECTO TPET-
OYTOKCHAMHHTHAPOXJIOPUIA, KOTOPBIH UCIONB30BAIN B IPUMEPE MOy YEHHUS]
coenuHeHus al2.

XKXMC, m/z: 696 [M+H]"
B3XX, Bpems ynepxkuBanusi: 1,87 Mus (yciaoBUs MpoOBeAeHUs aHann3a: B)

Coenunenue E-11:

2-(2-Xnop-4-itonanununo)-5-[[3-(a3TuncynpHoHUIaMHHO)-2-

droppenun|merun]-3,4-nudpropbenzamun
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[Xumuueckas popmyna 181]

HoN__O
e
N
¥ L CL
\/\N F
F F

Hckomoe coequHeHne CUHTEe3UPOBaIU U3 MeTui-5-[(2-aMuno-3-propnupunmus-
4-un)merun]-2-(2-xnop-4-iiogauuianno)-3,4-nudpropbenzoara (coenunenue b14) u
COOTBETCTBYIOLIEr0 CYJb()OHUIXIOpHIA MPU TAKUX K€ YCIOBUSIX, KAK OMTMCAHHBIE B
npuMepax MmojiydyeHus coenuHenus A-25, coennHenus b2 u coennHenus al2. OxgHako
Ha CTaAuU CYJb(POHAMUIUPOBAHUS B KAYECTBE PACTBOPUTEINSI UCTIOIb30BAIN MTUPUIUH.
Kpome TOro, COOTBETCTBYIOIIUN aMUH UCIIOJb30BaJIN BMECTO TPET-
OYTOKCHAaMHHTHAPOXJIOPUIA, KOTOPBIH HCIIOIB30BAIN B IPUMEPE MOTYIEHHS
coenuHeHus al2.

XKXMC, m/z: 624 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,73 muH (ycioBus nmpoBeneHus aHanusa: B)
Coenunenue el7:
Metun-5-[(3-amuno-2-proppenun)merun]-2-(2-xnop-4-HogaHunnHo)-3,4-

nudropOensoar

[Xumuueckas popmyna 182]
0. 0O

H

C_CL

H,N F
F F

Hckomoe coequHeHne CHHTEe3UPOBAIN U3 MeTHI-2-(2-XJ10p-4-HOnaHMINHO)-3,4-

Cl

nuprop-5-[(E)-[(4-meTundennn)cynbhOoHUITHAPA3HHUINICH |MeTHII | O€H30aTa
(coenunenue b12) npu TakUX K€ YCIOBUAX, KAK ONMHUCAHHBIC B MPUMEPE MOJYICHHS
COEAMHEHUs a5, 32 UCKIOYEHUEM TOr0, YTO rUApoxJopun (3 -aMuHO-2-
dbTopderns)00POHOBON KUCIOTH UCIONB30BAIH BMecTO [2-[(2,4-
IUMETOKCU(EHUT)METHIAMHUHO| -3 -pTopnupuanH-4-1i|OOpPOHOBOI KHUCIOTHI
(coenunenue a4), u yro JJUIIDA ucnonp3oBaau BMeCTO KapOoHATa KaJusl.
XKXMC, m/z: 547 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,13 mun (ycnosus nposenenus asanusa: C)
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Coenunenue E-12:
2-(2-Xnop-4-itogaHununo)-5-[ [ 3-(mukIonponuiacyabpamMmouIaMuHo)-2-
droppenun|merun]-3,4-nudprop-N-[(2-MeTunnponan-2-ui)okcu]oeH3aMuAa

[Xumuueckas popmyna 183]

ﬂ\ﬂ o
o’ H Cl
N
w@
NN F
HoHof F

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMunuo-2-
dbropdenun)merun|-2-(2-xnop-4-iiogaHminnHo)-3,4-nudpropdeHszoara (coennHeHHE
el7) u cooTBeTcTBYIOIETO 4-HUTPOPEHUICYIbpaMara Mpyu TAKUX Ke YCIOBHUAX, KaK
ONHMCaHHbIE B IPUMEpPaX MOJyUeHUs1 coenuHeHus A-1, coequnenus b2 u coequaeHus
al2.

XXMC, m/z: 723 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,87 muH (ycnoBusi npoBeneHus aHanusa: B)
Coenunenue €20:
Metun-3,4-nudprop-2-(2-prop-4-tonanununo)-5-[[2-prop-3-

(merancynpdoraMun)penmn|merun|OoeHzoar

[Xumuueckas popmyna 184]
0. 0O

H

N

W L

SN F
- F

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-aMuno-2-

F

dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOIIETO CYJb()OHUIXJIOPHUIA MPH TAKUX JK€ YCIOBUSAX, KAK OMHCAHHBIE B
npuMepe Mojy4deHus coeauHeHust A-25, 3a UCKJIIOUEHHEM TOTO, YTO B Ka4eCTBE
pacTBOPUTENSI HCTIOJIb30BAIU MUPHUIHH.

XKXMC, m/z: 609 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,01 mun (ycnosus nposenenus asanusa: C)

Coenunenue E-13:
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3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-
(MeraHncynbdoHamun)erun|metni|OeH3amun

[Xumuueckas popmyna 185]

HoN._O
o
N
% 0L
~S N F
Hor F

Mouoruapar rugpokcuna autus (7,9 mr, 0,19 Mmmosis) nobaBisiiu K
CMEIIaHHOMY pacTBOpy MeTwi-3,4-nudrop-2-(2-prop-4-itoganununo)-5-[[2-prop-3-
(merancynbdonamun)penun|merui]oensoara (coenunenue €20, 23,0 mr, 0,038
mMmodsi) B TT'® (0,7 mu) u Boge (0,3 Mir) U cMeCh IIepeMEIInBaAIN IPU KOMHATHOMN
TeMInepaTrype B TeueHue 2 4. PEakKIIMOHHYI0 CMeCh KOHLIEHTPUPOBAJIH MPHU
MOHMKEHHOM JIaBJICHUH U 3aTeM n00apisiiu 1 M pacTBOp XJIOPUCTOBOJAOPOIHOMN
kucinoTel (0,76 MJI) M CMeCh TOTIOJHUTEIbHO KOHIEHTPUPOBAIH MPHU NOHUKEHHOM
JIaBJEHUHU. 3aTeM K pacTBOPY MOJy4eHHOU cMecu B Oe3Boguom M (0,3 mi)
nobasisinin HOOBt (9,3 mr, 0,057 mmoust) u DAK-HCI (10,9 mr, 0,057 mmoutst),
MOJIYYEHHYIO CMECh IepeMELINBai IPU KOMHATHOW TeMIlepaType B T€YeHUe 3 4.
3arem npu 0°C goGasnsiiu 7 M pacrBop ammuaka B8 MeOH (22 Mk, 0,15 mmons),
3aTeM nepeMelnBaHue npoaokanu B teuenue 30 muH. K peakunonHoit cmecu
nobasnsnu 10% BoaHBIN pacTBOP TPUPTOPYKCYCHOM KUCTOTHI (1 M), 3aTeM CMeCh
OYMINAJIH C MOMOIIBI KOJOHOYHOH xpomarorpaduu ¢ obpamenHoi ¢asoit (0,1%
BOJHBIH pacTBOP MypaBbHHOM KUCIOTHI/0,1% pacTBOp MypaBbUHON KHCJIOTHI B
ALIETOHUTPUJIE) U MOJyYaIu uckoMoe coenunenue (19,7 mr, 97%) B BUne
OecIBETHOTO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 594 [M+H]"
B3XX, Bpems ynepxkuBanus: 1,61 muHn (ycioBus npoBeneHus aHanusza: B)

Coenunenue E-14:

5-[[3-(UuknonponuiaMeTuicyibpoHnniaMmuno)-2-groppenun|merun]-3,4-

nudrop-2-(2-prop-4-itongannnuuo))oeH3aMHu
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[Xumuueckas popmyna 186]
H.N O

L F
N
R S
AN
F F

Hckomoe coequHeHne CUHTEe3UpOBaIu U3 MeTui-5-[(3-aMuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax nmojyuyeHus: coenuaenus A-25 u coenunenust E-13. OnHako Ha cranuu
cyb(OHAMUIUPOBAHHS B KAYECTBE PACTBOPUTENS HCIOJIb30BAIH MUPUIHH.

XKXMC, m/z: 634 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,72 muH (ycJOBHUS MPOBENECHUS aHalu3a: B)
Coenunenue E-15:
3,4-AudTtop-5-[[2-bpTop-3-(3-pTopnponuncynbdhorunamMuHo)peHuI | MeTHI ] -2 -

(2-¢pTop-4-fionaHunuHO )OeH3aAMHUA

[Xumuueckas popmyna 187]

HoN._O
g F
N
R fl
N/
HF F

Hckomoe coeqrHEeHNE CUHTE3UPOBAA U3 MeTHII-5-[ (3-aMuHO-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHbBIC B
npuMepax nojydeHus coequHenus A-25 u coequnenus E-13. OnHako 0e3BOOHBIM
JAXM ucnonp3oBaiu BMecTO 0€3BoHOrO JIMA, KOTOpPBIN HCIOIB30BAH B IIPUMeEpe
MOJIYUYEHUSI COeTUHEHUs A-25.

XKXMC, m/z: 640 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,67 muH (ycJOBUs MpOBeNeHUs aHanu3a: B)

Coenunenue E-16:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-[(1-

MEeTHJILHKJIOT PO )CY b oHMIaMUHO |peHmT |MeTr|OeH3aMu g
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[Xumuueckas popmyna 188]
HoN. O

L F
N
o 1
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F F

Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-5-[(3-aMuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIETO CYJb(POHMIXJIOPUAA MPH TAKUX XK€ YCIOBUAX, KAK ONMHCAHHBIE B
npuMepax nojiyueHus: coenuaenus A-25 u coenunenust E-13. OnHako Ha cranuu
Cyb(OHAMUIUPOBAHHUS B KAU€CTBE PACTBOPUTEISI UCIIOJIb30BATH MHPHIHH.

XKXMC, m/z: 634 [M+H]"
B3XX, Bpems ynepxkuBanus: 1,72 muH (ycIoBUsS NPOBENEHUs aHanu3a: B)

Coenunenue E-17:

3,4-Iudprop-2-(2-prop-4-tionanuinuno)-5-[[2-pTop-3-(2-
METHJIPOMUIICYTIb(OHUTAMUHO ) eHUI |MeTHII |OeH3aMuU

[Xumuueckas popmyna 189]

HoN.__O
b
N
A T @
F F

Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-5-[(3-amMmuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHbBIC B
npuMepax nojyueHus: coenuraenus A-25 u coenunenust E-13. OnHako Ha cranuu
cynb()OHAMUIUPOBAHHUS B KAU€CTBE PACTBOPUTEIS UCIIONb30BATH MUPUIHH.

XKXMC, m/z: 636 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,77 muH (ycJIOBUS MPOBENECHUS aHanu3a: B)

Coenunenue E-18:

3,4-AudTop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-

(mponuncynapdoHUTAMIHO)PEeHUT |MeTHI|OeH3aMU
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[Xumuueckas popmyna 190]

HoN___O
hoF
N
X
/\/\H F
F F

Hckomoe coequHeHne CUHTE3UPOBaIu U3 MeTHI-5-[(3-aMuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHbBIC B
npuMepax nojiyueHus: coenuaenus A-25 u coenunenust E-13. OnHako Ha cranuu
Cyb(OHAMUIUPOBAHHUS B KAU€CTBE PACTBOPUTEISI UCIIOJIb30BATH MHPHIHH.

XKXMC, m/z: 622 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,72 muH (ycJOBUS MPOBENECHUS aHalu3a: B)

Coenunenue E-19:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-[[1-

(MEeTOKCUMETHII ) IUKJIOMPONUI |CYJib(poHmIaMuHO |h eHIT |MeTHI |OeH3aMu g
[Xumuueckas popmyna 191]

H,N__O

H
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Hckomoe coeqrHEeHNE CUHTE3UPOBAM U3 MeTHI-5-[(3-aMuHO-2-

F

bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeH3zoara (coenunenue dl)

U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA MPH TAKUX K€ YCIOBUAX, KAK OTUCAHHBIC B

npuMepax nmojyueHus: coenuaenus A-25 u coenunenust E-13. OnHako Ha cranuu

Cyb(OHAMUIUPOBAHHUS B KAUECTBE PACTBOPUTEISI UCIIOJIb30BATH MHPHIHH.

XKXMC, m/z: 664 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,73 MmuH (ycJoBus MpOoBeneHUs aHanu3a: B)
Coenunenue E-20:
5-[[3-(UuknobyTuncynbponunamMuno)-2-groppennn|merun]-3,4-nudprop-2-(2-

¢bTop-4-fionaHUINHO)OEH3aMU
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[Xumuueckas popmyna 192]
HoN O

h F
N
S L
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o F

Hckomoe coequHeHne CUHTEe3UpOBaau U3 MeTui-5-[(3-aMmuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanununo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHbBIC B
npuMepax nmoJyueHus: coenuraenus A-25 u coenunenust E-13. OnHako Ha cranuu
cy1b(OHAMUIUPOBAHHUS B KAUECTBE PACTBOPUTEISI UCIIOJIb30BATH MHPHIHH.

XKXMC, m/z: 634 [M+H]"

B3XX, Bpems ynepxkuBanusi: 1,73 MuH (yCI0BUs MPOBeAeHUs aHanun3a: B)
Coenunenue E-21:
3,4-Audrop-2-(2-prop-4-itonanmianuo)-5-[[2-pTop-3-(okceTan-3-

UICyb(OHUTAMUHO )P eHUI |MeTHI |OeH3aMuU

[Xumuueckas popmyna 193]
HoN. O
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N
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Hckomoe coeqrHEeHNE CUHTE3UPOBAM U3 MeTHI-5-[(3-aMuHO-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHbBIC B
npuMepax nmojyueHus: coenuaenus A-25 u coenunenust E-13. OnHako Ha cranuu
Cyb(OHAMUUPOBAHHS B KAU€CTBE PACTBOPUTEISI UCIOIb30BAIH MUPUIHH.

XKXMC, m/z: 636 [M+H]"
B3OXX, Bpems yaepxkuBanus: 1,61 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue E-22:

5-[[3-(HuknonponuicynbdOoHUIaAMUHO)-2-pTopdenun|metnin]-3,4-nudprop-2-(2-

¢bTop-4-fionaHUINHO)OEH3aMU
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[Xumuueckas popmyna 194]
H.N O
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N
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Hckomoe coequHeHne CUHTE3UPOBaIu U3 MeTui-5-[(3-aMuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanununo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax nojyueHus: coenuaenus A-25 u coenunenust E-13. OnHako Ha cranuu
Cyb(OHAMUUPOBAHHUS B KAU€CTBE PACTBOPUTEIS UCIIOJIb30BATH MHPHIHH.

XKXMC, m/z: 620 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,68 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue E-23:
3,4-Audrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-(okcan-4-

UICYb(OHUIAMUHO ) eHUI |MeTHI |OeH3aMuU

[Xumuueckas popmyna 195]
HoN. O

H F
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Hckomoe coequHeHne CUHTEe3UpOBaIu U3 MeTui-5-[(3-aMmuno-2-
bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA MPH TAKUX K€ YCIOBUAX, KAK ONMUCAHHBIC B
npuMepax nojydyeHus: coenunenus A-25 u coequnenust E-13. OnHako TpU3TUIAMUH U
6e3BoaHbIil JIXM HCmonb30BaIM BMECTO MUPUANHA U Oe3BogHOrO JIMA
COOTBETCTBEHHO, KOTOPbIE UCIIOJb30BAJIM B IpUMeEpe NMOJydeHus coeanHeHus A-25.
XKXMC, m/z: 664 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,65 MuH (yciIoBUs IpOBeAeHUs aHann3a: B)

Coenunenue E-24:

3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-(mponan-2-

UICy b OHUIAMUHO )P eHUI |MeTHII |OeH3aMuU
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[Xumuueckas popmyna 196]
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Hckomoe coequHeHne CUHTEe3UpOBaIu U3 MeTui-5-[(3-amMmuuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oeHszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUSAX, KAK ONMUCAHHbBIC B
npuMepax nmojyueHus: coenuraenus A-25 u coenunenust E-13. Onnako Ha cranuu
cy1b(OHAMUIUPOBAHHS B KAU€CTBE PACTBOPUTEISI HCTIOJIb30BAIH MUPUIUH.
XKXMC, m/z: 622 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,71 muH (ycioBus nmpoBeneHus aHanusa: B)
Coenunenue E-25:
N-Luknonponun-3,4-gudprop-2-(2-prop-4-iioganunuuo)-5-[[2-pTop-3-

(merancynbdonamun)derun|merui|beH3amun

[Xumuueckas popmyna 197]
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Hckomoe coeuHeHne CUHTEe3UPOBaIu U3 MeTui-3,4-nudrop-2-(2-prop-4-
HomaHuInHO)-5-[[2-pTop-3-(MeTancynbpoHamun)penun |metui |0eH3oara
(coenunenue €20) MpU TaKUX K€ YCIOBUAX, KAK ONMHCAHHBIE B IPUMEPax MOJYyYEHUS
coenuHeHus b2 u coequnenus al2. OqHaKO COOTBETCTBYIOLUI aMHH UCIIOJIB30BATH
BMECTO TPET-OYTOKCHAMHHTHAPOXJIOPUIA, KOTOPBIH HCIOIB30BANN B IPUMEpPE
MOJIy4eHHUsl coeqnuHeHus al2.

XKXMC, m/z: 634 [M+H]"
B3XX, Bpems yaepxkuanus: 0,92 mun (ycnosus nposeneHus asanusa: C)

Coenunenue E-26:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-

(merancynbdonamun)derun|meti|-N-MeTOKCHOeH3aMU T
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[Xumuueckas popmyna 198]
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-3,4-nudrop-2-(2-prop-4-
HomaHuInHO)-5-[[2-pTop-3-(MeTancynbpoHamun)penun |metii |0eH3oara
(coenunenue €20) MpU TaKUX K€ YCIOBHSIX, KAK ONMUCAHHBIEC B IPUMEpPAX MOJYUESHUS
coenuHeHus b2 u coenqunenus al2. OqHaKO COOTBETCTBYIOIINN aMHUH HCTIOIb30BAJIH
BMECTO TPeT-OYTOKCHAMHHTHAPOXJIOPUIA, KOTOPBIH HCIOIB30BAIN B IPUMEpPE
MOJIy4eHUs1 coequHeHus al2.

XKXMC, m/z: 624 [M+H]"
B3XX, Bpems yaepxkusanus: 0,86 mus (ycinoBus nposeneHus aHanusa: C)

Coenunenue F-1:

3,4-Iudrop-2-(2-¢prop-4-tionanuiauno)-5-[[3-
(MetuncynbhamonsiaMuHO ) eHm |MeTHI |OeH3aMu g

[Xumuueckas popmyna 199]
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Hckomoe coequHeHne CUHTEe3upoBaiu u3 3,4-nudrop-2-(2-¢prop-4-
Honarunuuo)-5-[(E)-[(4-meTundenun)cynbGOHUITHAPASUHIITUIESH |MeTHI [OeH3aMu1a
(coenunenue cl) mpu TaKUX K€ YCIOBUSX, KAK OMUCAHHBIE B IPUMEPAX MOJTYUCHUS
coenuHeHus ad u coenuHeHust A-25. OgHako 3-aMUHODEHUIOOPOHOBYIO KHCIOTY
UCIIONb30BaIN BMECTO [2-[(2,4-numMeToKcu(eHIIT)METHIAMUHO|-3 - TOpIupUANH-4-
11]|6OpOHOBOI KUCIOTHI (CoequHEHNE a4), KOTOPYIO UCIOJIb30BAU B IPUMEpPE
NOJIYYEHUSI COETUHEHUS a5,

XKXMC, m/z: 591 [M+H]"
B3XX, Bpems ynepxxkuBanus: 0,84 mun (ycnosus nposenenus asanusa: C)

Coenunenue F-2:
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5-[[3-(Otuncynsponunamuno)penun|mermn]-3,4-nudprop-2-(2-prop-4-
HonaHUINHO)OeH3aMUa

[Xumuueckas popmyna 200]
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Hckomoe coequHeHne CUHTEe3upoBainu u3 3,4-nudrop-2-(2-¢prop-4-
Honarunuuo)-5-[(E)-[(4-meTund erun)cynbGOHUITHAPASUHITUIESH [MeTHI [OeH3aMu1a
(coenunenue cl) M COOTBETCTBYIOIIETO CYJIb(GOHMIXJIOPUIA IPH TAKHUX K€ YCIOBUSX,
KaK ONMCaHHbIE B IpUMepax NoJy4deHus coeluHeHus ad u coenunenus A-25. Onnako
3-aMuHO(PEeHNMIOOPOHOBYIO KUCIOTY HCIOJb30BaIH BMecTO [2-[(2,4-
AUMETOKCU(EHUT)METHIAMHUHO] -3 - TopnupuanH-4-1y|OOpOHOBOHN KHCIOTHI
(coenunenue a4), KOTOPYIO UCIIOJB30BATH B IPUMEpE MOJIyUeHUs1 coenuHeHus asS. Ha
CTaguu CyIb()OHAMHUINPOBAHHS B KAUECTBE PACTBOPHUTEISI UCIIOJIb30BAIN MHUPUIUH.
XKXMC, m/z: 590 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,26 muH (ycloBus NpoBeneHUs aHanu3a: A)

Coenunenue F-3:

3,4-Iudprop-2-(2-¢prop-4-tionanunauno)-5-[[3-(2-
METOKCHUATHJICYTb( OHMIAaMUHO ) eHm |MeTun |OeH3amu g

[Xumuueckas popmyna 201]
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Hckomoe coenuHenne cuntresuponanu u3 3,4-nudrop-2-(2-prop-4-
Honarunuuo)-5-[(E)-[(4-meTund erun)cynbhOHUITHAPASUHITUICH [MeTHI [OeH3aMu1a
(coenunenue cl) M COOTBETCTBYIOWIETO CYJIb(POHMIXIOPUIA NTPU TAKUX K€ YCIOBHSIX,
KaK ONMCAaHHbIE B IpUMepax NoJy4yeHus coeluHeHus ad5 u coenunenus A-25. Onnako
3-aMuHO(PEHMIOOPOHOBYIO KHUCIOTY HCIONIB30BaIU BMeCTO [2-[(2,4-

AUMETOKCU(PEHUT)METHIAMHUHO] -3 - TopnupuanH-4-1y|00OpOHOBON KHCIOTHI
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(coenunenue a4), KOTOPYIO HCIIOJNb30BAJIU B IpUMEpPE MOJNyUeHHs coennHenns a5. Ha
CTaauM CyIb()OHAMUIMPOBAHUS B KAUECTBE PACTBOPUTEISI UCIIOJIb30BATIN MUPUIUH.
XKXMC, m/z: 620 [M+H]"

B3OXX, Bpems ynepxxkuBanus: 1,65 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenue g2:
2-(4-Huknonponun-2-propaHununo)-3,4-nudprop-S-[[3-pTop-2-

(MeTunCcybhaMOUIAMUHO )TUPUAWH-4-1J1 |MeTHJI |OeH30liHAsT KMUCIOTa

[Xumuueckas popmyna 202]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
bropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHnnHO )OEH30HHOM
KHCJIOTHI (COeAUHEeHHUE a7) IPHU TAKUX K€ YCIOBHUSX, KAaK OMMMCAHHBIE B IPUMEpPax
MOJIYUYEHUSI COeAUHEHUs a9 u coenuHenus A-1.

XKXMC, m/z: 525 [M+H]"

B3OXX, Bpems yaepxkuBanus: 0,83 muH (ycnosus nposenenus asanusa: C)
Coenunenune G-1:
N-Huxnonponun-2-(4-uuknonponui-2-propaHuianHo)-3,4-nudrop-5-[[3-pTop-

2-(MeTuyCyIb(HaMOUTAMUHO ) TUPUIHH -4-1JT |MeTUJI |OeH3aMI A

[Xumuueckas popmyna 203]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 2-(4-1UKIONpOnui-2-GTOPaHUINHO)-
3,4-nudTop-5-[[3-pTop-2-(MeTuncynbpaMomIaMUHO )TUPUANH-4 -
wi|MeTni|6eH30iHON KHUCIOTH (COeNMHEeHnE g2) NMPHU TAKUX K€ YCIOBUAX, KaK
ONKMCAaHHBIE B IPUMEpPE MOJyUYeHus coequHenus alo.

XKXMC, m/z: 564 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,61 muH (ycnoBus npoBeneHus aHanusa: B)
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Coenunenue G-2:
2-(4-Iuknonponuin-2-¢propaHununo)-3,4-nudprop-5-[[3-pTop-2-
(MetuncynbhaMOUITaMUHO )TUPUAHH-4-11 |MeTuJ |-N-MeTokcubeH3amMu

[Xumuueckas popmyna 204]
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[Tocne nobasnenuss O-MeTHITHAPOKCHIAMUHTHApOXIopuaa (6,4 mr, 0,076
MMoOJIs1), mponuidochoHoBOro anruapuaa (uukanueckuii tpumep) (56 mki, 0,095
MMOJIs1) B TpudTHiIamMuHa (27 Mk, 0,19 MMons) k pactBopy 2-(4-IUKIOMPONHI-2-
¢ropannnnHo)-3,4-nudprop-5-[[3-PTop-2-(MeTHnCYyNbhHaMOUTAMIHO ) TUPUAHH -4~
ui|MeTu |6eH30HHON KUCIOTh (coenunenue g2, 20 mr, 0,038 mmorst),B 6€3BOTHOM
JAM® (0,2 M) cMech mepeMeInBall NPpU KOMHATHON TeMIiepaType B TedeHue 16 u.
PeakinoHHYI0 CMeCh OUMINAIH C MOMOIIBI KOJOHOYHOH Xpomartorpaduu ¢
obpamenHo#t ¢azoit (0,1% BomHbII pacTBOpP MypaBbuHOH KucnoTs/0,1% pacTeop
MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPUIIE) U MOJyYaau UCKOMoe coequHeHue (14 wmr,
66%) B Bune OECLIBETHOTO TBEPAOIO BEIIECTBA.

XXMC, m/z: 554 [M+H]"
BOXX, Bpems yaepxkuBanusi: 1,53 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue G-3:

2-(4-bpom-2-pTopanununo)-3,4-nudprop-5-[[3-pTop-2-

(MeTHyCYy B aMOMIAMHUHO )TUPUAHH-4-1J |MeTHI |-N-MeTOKCHOeH3aMu g

[Xumuueckas popmyna 205]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 THApoxJopuaa S-[(2-amuHo-3-

dropnupunus-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHunHO )OE€H30HHON
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KHCJIOTHI (CoequHEeHNe a7) MPHU TAKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B IPHUMEPax
nojiyueHusi coenuHenus a2l, coenunenus A-1 u coenunenus G-2.
XKXMC, m/z: 592 [M+H]"
B3XX, Bpems ynepxxuBanus: 1,52 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenue G-4:
2-(4-Xnop-2-propanununo)-3,4-guprop-5-[[3-pTop-2-
(MeTuncybhaMOUIAMHUHO ) TUPUANH -4 -1 |MeTuJ |-N-MeTokcrubeH3aMu

[Xumuueckas popmyna 206]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 ruapoxyopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHmnHO )OEH30HHON
KHCJIOTHI (COequHEeHNE a7) MPHU TAKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B MPHUMEPax
nojsyueHus: coenuHenus a2l, coenunenust A-1 u coenunenus G-2. OnQHaKo XJOPUI
menu(l) ucnonbzosanu Bmecto Opomuna menu(l), KOTOpbIN UCTIOIB30BATN B IPUMEpPE
MOJIyYEeHHUsl COeAuHEeHus a2l.

XKXMC, m/z: 548 [M+H]"

B3XX, Bpems yaepxkuBanusi: 1,50 muH (ycloBusl mpoBeneHus aHanusa: B)
Coenunenune G-5:
N-Luknonponui-2-(4-uukiaonponui-2-GropaHuianno)-3,4-nudprop-S-[[3-pTop-

2-[(1-MeTunuKI00y T )CYIb(haMOUTaMUHO |TUPUANH-4 -1 |MeTHI |OeH3aM U

[Xumuueckas popmyna 207]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMuno-3-pTopnupunus-
4-un)merun]-3,4-nudrop-2-(2-prop-4-fionanunuHo )oeH3zoara (coennHeHue abd) npu

TaKUX K€ YCIOBUAX, KaK OIMMMCAHHBIC B MPpUMEpPaxX MOJYUCHHUA COCANHCHUA 39,
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coenquHeHus a7, coequHenus al2 u coequnenus A-1. Onnako 1 M BOaHBIN pacTBOp

rUAPOKCUJIAa HATPUsS UCIIOJIb30BAINU BMECTO MOHOTHAPATA FUAPOKCHAA JIUTUS, KOTOPBIN

HCIIOJIb30BAJIU B IPUMeEpE MOJIyUeHUsI COEAUHEHUs a7, U TPU3 TUJIIAMUH UCTIOJIb30BaU

BMmecTo JUIIDA, KOTOpBIN UCMONB30BANIN B IPUMEPE MOJYyUE€HUs cOequHEeHUs al2.

Kpome TOro, COOTBETCTBYIOIUNA aMUH UCIOJb30BAJIN BMECTO TPET-

OyTOKCMaMHMHTHIPOXJOPUAA, KOTOPBIH UCIMOJIb30BAIH B IPUMEPE MOJYyUEHUS

coenuHeHus al2, U COOTBETCTBYIOI M 4-HUTPOPEHUICYIb(hamMaT UCIOIb30BAIH

BMECTO 4-HUTpOQEHMIMETUIICYIbpamMaTa, KOTOPbIH HCIOIb30BAJIU B IPUMEpPE

MOJIyUYEeHUsI COeAUHEHUs A-1.

XKXMC, m/z: 618 [M+H]"

B3XX, Bpems yaepxxkuanus: 0,95 mun (ycnosus nposeneHus asanusa: C)
Coenunenue G-6:
2-(4-Luknonponun-2-¢propanununo)-3,4-nudrop-5-[[3-pTop-2-[(1-

MEeTHILHUKJIOOYTUIT)CYIb(HaMOUITAMUHO |TUPpUIHH-4-1J1 | MeTuJ |-N-MeTOKCUOEeH3aMH T

[Xumuueckas popmyna 208]
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Hckomoe coenuHEHNEe CUHTE3UPOBAIN U3 MeTHI-5-[(2-aMUHO-3-)TOPIIUPUINH-
4-un)merun]-3,4-nudrop-2-(2-¢prop-4-tionanunuHo)oeHzoara (coeaunenue abd) npu
TaKHUX XK€ YCJIOBHAX, KaK ONMUCAHHbIE B IpUMepax MOJyUYeHUs COeNUHEeHUs a9,
coenquHeHus a7, coequHenus al2 u coequnenus A-1. Onnako 1 M BonHBIN pacTBOp
rUAPOKCHJIa HATPHUS UCIIOJIb30BaIld BMECTO MOHOTHAPATA FUAPOKCHAA JIUTHUS, KOTOPBIH
HCIIOJIb30BAJU B IPUMEpE MOJYyUeHUs] COeUHEHNS a7, U TPUSTUIAMUH UCIIOJIb30BaU
BMmecTo JAMIIDA, kOTOpBIN UCMONB30BANIN B IPUMeEpE MOJyUeHUs coequHeHus al2.
Kpome Toro, COOTBETCTBYIOIIUN aMUH UCIIOJb30BaJIN BMECTO TPET-
OYTOKCHAMHUHTHAPOXJIOPUIA, KOTOPBIH HCIIOIB30BAIN B IPUMEPE MOTYIEHHUS
coenuHeHus al2, U cOOTBETCTBYOI M 4-HUTpOdEeHUICYIb(aMaT UCIOIb30BATH
BMECTO 4-HUTpO(EeHMIMETUICYIbdamMaTa, KOTOPbIH HCIOIB30BAIN B IPUMEpPE
MOJIYUEHUsI COeAuHeHus A-1.

XKXMC, m/z: 608 [M+H]"
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B3XX, Bpems yaepxxkusanus: 0,90 mun (ycnosus nposeneHus asanusa: C)
Coenunenue G-7:
N-Iuknonponui-2-(4-uukaonponui-2-GTopaHuanHo)-5-[[2-

(atuncynbdoHmIaMuHO)-3-prTopnupuauH-4-mi|metun]-3,4-nudpropOensamun

5 [Xumunueckas ¢popmyna 209]
N._O
V H F
00 N
M
\/ \N F
F F

Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTHI-5-[(2-aMunH0-3-pTopnupunuH-
4-un)merun]-3,4-nudprop-2-(2-¢prop-4-tionanunuHo))o0eH3zoara (coenuHeHue ab) u
COOTBETCTBYIOLIEr0 CYyJb()OHUIXIOPHIA MPU TAKUX K€ YCIOBUSIX, KAK OMTMCAHHBIE B

10 npuMepax MoJyuyeHUsl CoenuHeHus A-25, coenunenus a9, coequHeHus a7 u
coenuHenus al2. OgHako TpudTHIAMUH U 6e3BoAHbIN JIXM HCMoIb30BaM BMECTO
nupuarHa u 0e3pogHoro JIMA COOTBETCTBEHHO, KOTOPBIE HCIIOJIb30BAJIN B IPUMEpPE
nonydeHus coequHeHus A-25, u 1 M BoaHbIl pacTBOp THAPOKCUAA HATPUS
HCIIOJIb30BAJIN BMECTO MOHOTUIpaTa TMAPOKCUIA JTUTHUSA, KOTOPBIN UCIOIb30BAIN B

15 IpuMepe nojiyueHus coeaunenus a7. Kpome Toro, COOTBETCTBYOIUNA aMUH
UCIOJIb30BAIM BMECTO TPeT-0yTOKCUAMHHTHAPOXJIOPUAA, KOTOPBII UCIOIb30BATH B
npuMepe Nojay4eHus coequHenus al2.

XKXMC, m/z: 563 [M+H]"
BOXX, Bpems ynepxkuBanusi: 0,88 mun (ycnosust npoBeneHus aHanusa: C)

20 Coenunenue G-8:

2-(4-Luknonponui-2-GTopaHuinHo)-5-[[2-(3TuacynpHOHUIAMHHO)-3 -
bropnupunuu-4-un|metun|-3,4-gudprop-N-meTokcubeHzamug

[Xumuueckas popmyna 210]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMuuo-3-pTopnupunus-
4-un)merun]-3,4-nudprop-2-(2-prop-4-fionanunnHo))oeH3zoara (coennHeHue ad) u
COOTBETCTBYIOILIEro CyJb()POHUIXIOPHUAA NIPU TAKUX K€ YCIOBUSIX, KAK ONMUCAHHBIE B
npuMepax NojaydeHus coequHeHus A-25, coenuHeHus a9, coenuHenus a7 u
coenunenus al2. OgHako TpusTUIaMuH U Oe3BoaHblil JIXM HCHONB30BaIN BMECTO
nupuauHa u 6e3BoaHOT0 JIMA COOTBETCTBEHHO, KOTOP bi€ UCIOJIb30BAIN B IPUMEPE
noJiyueHus: coeauHenust A-25, u 1 M BOaHBIN pacTBOpP rMAPOKCUAA HATPUS
HCIIOJIb30BaJIM BMECTO MOHOTHIpaTa TMAPOKCUIA TUTHS, KOTOPBIN UCIIOIb30BAIU B
npuMepe noJiyueHus: coequHenus a7. KpoMme Toro, COOTBETCTBYIO NI aMUH
HCIIOJIb30BAIM BMECTO TPET-OYyTOKCHAMUHTUIPOXIOPHAA, KOTOPBIH UCIOJIb30BATH B
npuMepe NOJy4YeHUsl COeuHeHus al2.

XKXMC, m/z: 553 [M+H]"

B3XX, Bpems yaepxxkuBanus: 0,82 mun (ycnosus nposeneHus aHanusa: C)
Coenunenue G-9:
2-(4-Luknonponuin-2-propaHununo)-3,4-nudrop-5-[[3-pTop-2-

(MeraHcynboHaMuUI)mUpUAUH-4-UJ |MeTU |-N-MeTOKCUO eH3aMH

[Xumuueckas popmyna 211]
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTH-5-[(2-aMuno-3-propnupunmus-
4-un)merun]-3,4-nudrop-2-(2-prop-4-fionanunuHo)oeH3zoara (coenruHeHue ad) u
COOTBETCTBYIOLIEr0 CYyJb(GOHUIXIOpHIA MPU TAKUX K€ YCIOBUAX, KAK ONMHCAHHBIEC B
npuMepax MoJydeHHsl CoenuHeHus A-25, coenunenus a9, coequHeHus a7 u
coenuHenus al2. OgHako TpudTHIAMUH U 6e3BoAHbIN JIXM uCMONIb30BaTM BMECTO
nupuauHa U 0e3BoHOTO JIMA COOTBETCTBEHHO, KOTOPbIE UCIIOIb30BANN B IPUMEPE
nonydeHus coequHenust A-25, u 1 M BoaHbIll pacTBOp rHAPOKCUAA HATPUS
HCIOJb30BAJIM BMECTO MOHOTHAPATAa TUAPOKCHUAA JIUTHUA, KOTOPBIN UCHOIb30BAIHN B
npuMepe noJiyueHus coequHenus a7. Kpome Toro, COOTBETCTBYIO NI aMUH
UCIIOJIb30BAIN BMECTO TPET-OyTOKCHAMUHTUIPOXJIOPHUAA, KOTOPBIH UCIIOIb30BAHU B

npuMepe MOJy4YeHUsl CoeuHeHus al2.
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XKXMC, m/z: 539 [M+H]"

B3XX, Bpems yaepxxkuBanus: 0,79 mun (ycnosus nposeneHus asanusa: C)
Coenunenue hl:
Metun-5-[(2-amuno-3-propnupunus-4-un)metun|]-2-[4-[3-(2-3Tunrexcaokcu)-

3-okconponun|cynbpanmi-2-gropannnnHo]-3,4-nudpropdenzoar

[Xumuueckas popmyna 212]

0. .0
Ve
H F
I D
NN i g
F F

Cycnensuto metmi-5-((2-amuno-3-propnupunun-4-un)merun)-3,4-gudprop-2-
((2-pTop-4-tiondenun)amuno)oen3oara (coequnenue a6, S00 mr, 0,941 mmons), 2-
STUJTEKCHII-3-MepKanTonponuonara (226 mr, 1,04 mmoust), Xantphos (109 mr, 0,188
mMmoJist), Tpuc(nudensmnuaenaneton)nunamniagus(0) (86 mr, 0,094 mmons) u JUIIDA
(0,492 mn, 2,82 mmomns) B 1,4-nuokcane (17 mn) nepememusanu npu 110°C B TeueHue
1 4. ITocne noGaBiaeHUs K pEaKLIHOHHON CMECH alleTOHUTPHUJIA CMECh (PUIBTPOBAIU
yepes LHeNUT U QUIbTPaT KOHIEHTPUPOBAIHU NPU MOHUKEHHOM JIaBJIEHUH.
[Tony4deHHBIH OCTAaTOK OYHINAJIH C TOMOLIBIO KOJOHOYHON XpomaTorpadpuu ¢
obpamenHoi ¢aszoii (0,1% BogHBIH pacTBOp MypaBbuHOI kucinots/0,1% pactBop
MYPaBbUHOW KHCJIOTHI B ALlETOHUTPHIIE) U MOJyYaIl UCKOMOe coenuneHue (584 wr,
KOJIMYECTBEHHBIH BbIXOJ) B BUIE JKEJITOIO BA3KOI0 MacJa.

XKXMC, m/z: 622 [M+H]"
BOXX, Bpems ynepxkuBanus: 1,14 mun (ycnoBus npoBeneHus aHanusa: G)

Coenunenune h2:

Metun-5-[(2-amuno-3-propnupunus-4-un)merun|-2-[4-
(mupropmeruncynbdanmn)-2-propanunnHo]-3,4-gudpropOeHsoar

[Xumuueckas popmyna 213]

0.0
e
- F
' |
HNT F S)\F
F F
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PactBop metun-5-[(2-amuno-3-propnupunua-4-un)merun]-2-[4-[3-(2-
STUJITEKCAOKCH)-3-0Kconponui]|cynbdanun-2-propanununo]-3,4-nupropOensoara
(coenunenue hl, 584 mr, 0,939 mmounst) B metanosie (9 min) oxnaxaanu 1o 0°C u
3aTeMm nobasinsuin 25% pacTBOp MeTOKCUAA HaTpus B metanose (1,29 mi, 5,64 mmos)
U CMeCh MepeMeIlnBalu P KOMHATHOH Temmnepatype B TeueHue 3 4. 3atem npu 0°C
nobasnsu gustun(Opomaudropmermi)pocdonar (1,00 r, 3,76 Mmouisi) U cMeCh
nepeMelnBaIu IPpU KOMHATHON TeMnepaTrype B TedeHue 10 MuH. PeakiuoHHyO
cMech oxyaxkaanu g0 0°C, mobasnsiiau 25% pacTBOp METOKCHUIA HATPHUSI B METAHOJIE
(1,29 M, 5,64 mmons) u gustuin(Opomaudropmerin)pocdonar (1,51 r, 5,64 mmours)
U CMECh NNepEeMEIINBAJIN IPU KOMHATHOHN TeMmnepatype B TedeHue 20 MUH.
Peaknuonnyro cmech oxsaxaanu 1o 0°C, nobasnsnu mypaBbunyto kucioty (0,213
M, 5,64 MMOJISI) U CMeCh KOHIIEHTPUPOBAJH MPU MOHUKEHHOM JaBJIEHUH.
[TonydeHHBIH OCTAaTOK OYHINAIH C TOMOIIBIO KOJIOHOYHOU XpomaTorpaduu ¢
obpamenHo# dazoii (0,1% BomHbIH pacTBOpP MypaBbuHOH KucnoTh/0,1% pacTeop
MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJydadn ucKkoMoe coequaerue (195 mr,
43%) B BUe OECLBETHOTO TBEPJOrO BEIIECTBA.

XKXMC, m/z: 488 [M+H]"

B3XX, Bpems yaepxkusanus: 0,81 mun (ycnosus nposeneHus asanusa: G)
Coenunenue h3:
5-[(2-AmuHo-3-pTopnupunun-4-un)merui]-2-[4-(aupropmeruncynbdann)-2-

¢ropanmnuHo]-3,4-nupTopOeHzamun

[Xumuueckas popmyna 214]

H,N._O
. F
i A
HNT Y F s F
F F

Cwmecph metun-5-[(2-amuno-3-propnupuaua-4-un)merun|-2-[4-
(mupropmeruncynbdanmn)-2-propanunuHo]-3,4-nudpropdbenszoara (coennnerue h2,
60,0 mr, 0,123 mmousi) u 7 M pactBopa ammuaka B MeOH (1,80 mu, 12,6 mmos) B
repMeTH3NPOBAaHHON mpoOupke nepemenuBany npu 85°C B MUKPOBOJIHOBOM PEaKTOpe
B TeueHHe 6 4. PEaKIMOHHYIO CMeCh KOHLEHTPUPOBAJIH MPU MOHNKEHHOM JABJICHUU U
MOJIYYE€HHBIH OCTATOK OYMINAJH C MOMOILIBIO KOJOHOYHOHN XpomaTorpaduu ¢

obpamenHoit ¢azoit (0,05% BoaHbIil pacTBOp TpudTOpYyKCyCcHOI KuciaoTs/0,05%
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pacTBOp TPUPTOPYKCYCHOHM KHCIOTHI B ALIETOHUTPHIIE) U MOJyYalIl HCKOMOE

coenuHenue (53,2 r, 91%) B BUAe KeATOro Macia.

XKXMC, m/z: 473 [M+H]"

BOXX, Bpems ynepxkuBanusi: 0,63 muH (ycnosus nposeneHus ananusa: C)
Coenunenune H-1:
2-[4-(AudTopmeruncyiabdanun)-2-propanunuuo|-3,4-gudprop-5-[[3-pTop-2-

(MeTHIICYIB()aMOMIAMHUHO )TUPUIHH -4-1JT |MeTUI |OeH3aMI A

[Xumuueckas popmyna 215]

H.N_ O
QV&H F
00 N N F
<5 N \©\)\
N N F S F
H o oH | .

Hckomoe coenquHeHne CUHTE3upoBaiu u3 S-[(2-amuno-3-propnupuans-4-
un)metun|-2-[4-(nudropmeruncyiabdanui)-2-propanunuuo|-3,4-nudpropbersamuna
(coenunenue h3) nmpu Takux e yCIOBUAX, KAK OMHUCAHHBIE B IPUMEPE MMOJYICHHS
coenquHeHus A-1.

XKXMC, m/z: 566 [M+H]"
B32XX, Bpems ynepxxuBanus: 1,49 mun (ycioBus nposeneHus ananusa: B)

Coenunenue h4:

2-(1-bensotnoden-S-unaMmuno)-3,4-nuprop-5-popmundeH3orinas Kuciora

[Xumuueckas popmyna 216]
HO.__O

oo
0 " s

H F
PactBop 2,2,6,6-treTpameTunnunepuauna (2,53 r, 17,9 mmons) B 6€3BOIHOM
TIr'® (30 mu) oxnaxknanu no -78°C, B atmocdepe azora nodasnsuiu 1,6 M pacTBop H-
Oyrunnutus B rekcane (11,2 mu, 17,9 MMos) 1 cMeCh mepeMeIInBalii B TCUEHUE 5
MuH. PeakunonHyio cmech npu -78°C nobasiysiiau k pactBopy 2,3,4-
tpudTopbensoitnoi kucnorsl (1,50 r, 8,52 mmouns) B TT'® (9,0 M) u cmech
nepememnBaiu B TeueHne 10 MuH, u 3arem nobdasisinu 6e3Bonuabiit JIM® (0,759 mu,

9,80 mmons1) u nepemermnBanue npoxaoykanu npu 0°C B reuenue 2 4. B otnenbHOM
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koJside pacTBop Oen3zo[b]|tuodpenon-S5-amuna (1,65 r, 11,1 mmons) 8 TT D (30 mui)
oxnaxaanu no -78°C u 3arem gobasnsnu 1,3 M pacTBop OMC(TPpUMETHIICUIINI )aMUa
autus B TT'® (15,1 mu, 19,6 MMOJIS) U TOJYUYEHHYIO BBILIE CIIECh U MOJYYEHHYIO
CMeCh IlepeMeIlNBaIu NIpU KOMHATHOHN Temnepatype B Teuenue 24 4. Ilocne
no0aBiieHUsl K peaKIIMOHHOHN cMecu 2 M pacTBOpa XJIOPUCTOBOAOPOAHON KHCIOTHI U
nepeMeIlnBaHus B TeueHue 24 4 nobapisinu Boay u 2 M pactsop
XJIOPUCTOBOJOPOIHON KUCIOTHI U CMECh SKCTPArupoOBai 3TUIIAL[ETATOM.
Opranuueckuii CJIOH MPOMBIBAJIN HACHIIIEHHBIM PaCCOJIOM, CYIIUJIH HaJl 0€3BOIHBIM
cynb(haToM HATPHs U OCe OTGUIBTPOBBIBAHUS OCYLIAKINETO peareHTa
KOHLEHTPUPOBAJU NPU NOHMKEHHOM J1aBieHuu. [lonyueHHbI OCTATOK OYUINAIH C
MOMOIIBIO KOJIOHOYHOU Xpomatorpaduu ¢ odpamenHoi ¢a3oii (0,1% BogHBINH pacTBOP
MypaBbuHON KUCiHOTH/0,1% pacTBOp MypaBbHHOI KUCIOTHI B allETOHUTPUIIE) H
nojy4anu uckomoe coenunenue (609 mr, 21%) B BUIe ceporo TBEpAOro BELIECTRA.
XKXMC, m/z: 334 [M+H]"
B3XX, Bpems ynepxkusanus: 0,80 mus (ycnosus nposeneHus aHanusa: C)
Coenunenne hS:
2-(1-bensornoden-S-unamuno)-3,4-nguprop-5-[(E)-[(4-
MeTUJI(EeHNIT)Cy b OHUITUPAZUHIIUACH |METUI |OeH3aMu g
[Xumuueckas popmyna 217]
HoN. O

IMocne nob6asnenuss HOOBt (595 wmr, 3,65 mmoust) u DJAK-HCI (699 wmr, 3,65
MMOJIs1) K cycnen3un 2-(1-6en3otuoden-5-unamuno)-3,4-nudrop-5-
dbopmundensoitnoi kucnotsl (coequHenue h4, 608 mr, 1,82 Mmos) B 6e3BOIHOM
JAM® (9,1 M) cMech mepeMeInBaIi NpU KOMHATHON TeMIiepaType B Tedenue 1,5 4.
3arem nipu 0°C pnobasnsnm 7 M pactBop ammuaka B MeOH (0,912 mu, 6,38 mmomnst) u
nepemMemnBaHue nponoyskanu B teuenue 30 muH, 3atem npu 0°C nobasnsiiu 4-
metunoensoncynbponunrunpasun (340 mr, 1,82 MmMoIs) u nepeMeinBanue
MPOJOJIKAJIYU NP KOMHATHON TeMIlepaTtype B TeueHune 16 4. PeakunoHHy0 cMeCh
¢unbTpoBany, 3areM K punpTpary gobdasnanu aueroHutpun (14 mi) u 0,1 M pactsop

xJjiopuctoBogoponuoi kuciaotsl (100 mur). TBepnoe BemecTBO OTHHUIBTPOBBIBAIN U
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3aTe€M MPOMBIBAJIIM BOJOW U MONydaIH UCKOMoe coennHenne (412 mr, 45%) B Bune

CBETJIO-KOPUYHEBOT'O TBEPAOr0 BELIECTBA.

XKXMC, m/z: 501 [M+H]"

B3XX, Bpems ynepxxkusanus: 0,83 muH (ycnosus nposeneHus aHanusa: C)
Coenunenne h7:
5-[(2-AmuHo-3-pTopnupunun-4-un)merui]-2-(1-6enzotTuopeH-S-unamMmuno)-3,4-

nudropbeHzaMua

[Xumuueckas popmyna 218]

H,N__O

® g%
HNT Y F S

F F

Hckomoe coenuHeHne cuHTe3nposaiu u3 2-(1-6enzornodpen-S-unamuno)-3,4-
nuprop-5-[(E)-[(4-meTundennn)cynbhoHunruipasuauInaeH |[MeTni |0eH3amuna
(coenunenue hS5) nmpu Takux e yCIOBUSAX, KAK ONMHMCAHHBIE B MPUMEPAX MMOJYyUEHUS
COENMHEHUs a5 U COeIUHEHHUs aob.
XKXMC, m/z: 429 [M+H]"
B3XX, Bpems ynepxkusanus: 0,57 muH (ycnosus nposeneHus asanusa: C)

Coenunenue H-2:

2-(1-bensoruoden-S-unamuno)-3,4-guprop-5-[[3-pTop-2-
(MeTHIICYIB()aMOMIAMHUHO ) TUPUIHH -4-1JT |MeTU |OeH3aMI A

[Xumuueckas popmyna 219]
H,N.__O

Ir=z
\

Hckomoe coenquHeHne CUHTE3upoBaiu u3 5-[(2-amuno-3-propnupunns-4-
un)metun|-2-(1-6er3oruoden-5-unamuno)-3,4-nudpropoenzamuna (coennuenue h7)
IIPU TAKHUX K€ YCIOBHUSAX, KAK ONMMCAHHBIE B IPUMEpe NMONYUCHUsI coequHeHus A-1.
XKXMC, m/z: 522 [M+H]"

B3XX, Bpems yaepxxkuBanus: 1,06 muH (ycioBusi mpoBeneHus aHanusa: A)

Coenunenue h8:
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5-[(2-AmuHo-3-pTopnupunuu-4-un)merui|-3,4-gudrop-2-[(4-pTop-1-
O6eHzotnodeH-5-min)aMuHo |OeH3aMu g

[Xumuueckas popmyna 220]

H,N.__O
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PactBop 5-[(2-amuno-3-propnupunun-4-un)merun]-2-(1-6enzornopen-5-
WiaMuHO)-3,4-nudropbenszamuna (coenunenune h7, 22 mr, 0,051 mmoust) B 6e3BOAHOM
aueronutpuiie (0,3 mur) oxnaxnanu no 0°C u 3atem nodasnsuiu N-prop-N’-
(xmopmetun)TpustuieHauaMuaouc(rerpadpropbdopar) (9,5 mr, 0,027 MMoOIIsL) U CMeCh
nepeMemunBaiu B TeueHune 2,5 4. 3atem nodasisiiiu N-prop-N’-
(xmopmeTtun)TpustuineHauaMuaouc(rerpadpropbopar) (8,0 mr, 0,023 MMonsa) U cMech
nepeMeInnBaiu B TedeHne | 4. PeakImOHHYI0 CMeCh KOHIIEHTPHUPOBAJH MPHU
NOHW)KEHHOM JIaBJIEHUH U MOJYYEHHBIH OCTATOK OYHUINAJIN C TOMOIIBIO KOJIOHOYHOH
xpomatorpaduu ¢ obpamenHoit ¢pazoii (0,05% BogHbIH pacTBOP TPUPTOPYKCYCHOM
kucinotel/0,05% pacTBOp TPUPTOPYKCYCHOI KUCIOTHI B all€TOHUTPUIIE) U MOJyYaIn
uckomoe coenunenue (8,0 mr, 35%) B BUae KOPUUHEBOTO TBEPAOrO BEIIECTBA.
XKXMC, m/z: 447 [M+H]"

BD2XX, Bpems ynepxusanus: 0,61 mun (yciaosus nposenenus ananusza: C)
Coenunenue H-3:
3,4-Audrop-2-[(4-pTop-1-6en3zornoden-5-mn)amuno]-5-[[3-pTop-2-

(MeTHIICYIB(aMOUTAMHUHO ) TUPUIHH -4-1JT | MeTUI |OeH3aMHI A

[Xumuueckas popmyna 221]

HoN 0
H F
N= N N\
\\S// . |
H F F

Hckomoe coenquHeHne CUHTEe3npoBaiu u3 5-[(2-amuno-3-propnupuans-4-
un)metun|-3,4-gudrop-2-[(4-pTop-1-6en3ornoden-5-mn)amuno|denzamuna
(coenunenue h8) nmpu Takux e yCIOBUAX, KAK ONMHUCAHHBIE B IPUMEPE MOJTyIEHUS

coequuenus A-1.
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XKXMC, m/z: 540 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,10 muH (ycnoBus npoBeneHus aHanusa: A)
Coenunenue h9:
1,2,3-Tpudrop-4-[(4-meTokcudpeHnI)METOKCH |0€H30J1

[Xumunueckas ¢popmyna 222]
F

/@/\O F
F
\O

KapOonart kanus (9,90 r, 71,6 mmons) u 4-metokcubensunxmgopun (5,55 mi, 40,9
MMOJIs1) 100aBisinu K pacteopy 2,3,4-tpudropdenona (5,05 r, 34,1 mmons) B
6essogHoM anetone (101 mur) u cmech nepemermnBanu npu 70°C B Teuenne 8 u. K
peakuOHHOH cMecHu nobasmisnu Boay (150 mur) u cMech 3KCTparupoBaiu
stunaneratoM. OpraHn4ecKui CIoM Cymiau Hax O€3BOAHBIM CYJIb(paTOM HATPHUS U
nocje OTGUIPTPOBBIBAHHS OCYLIAIOINETO peareHTa KOHIIEHTPUPOBAIHU MIPH
noHMXeHHOM naBiieHud. K nmonyuennomy ocratky gobasisun JIMCO (15 mut) u Bogy
(100 mur) 1 moMyYEeHHOE TBEPOE BEUIECTBO MPOMBIBAIN U MOJIy4YaId HCKOMOE
coenuHenue (8,72 r, 95%) B BUAe ceporo TBEPAOTO BEIIECTBA.

KXMC, m/z: 267 [M-H]
B3OXX, Bpems yaepxkusanus: 0,92 mun (ycnosus nposenenus asanusa: C)

Coenunenune h10:

2,3,4-Tpudrop-5-[(4-meTokcupeHnI)MeTOKCH |OEH30HHAsT KUCIOTA

[Xumuueckas popmyna 223]
HO.__O

0 F
~o F

PactBop 2,2,6,6-Terpamerunnunepunura (4,15 miu, 24,6 Mmouisi) B 0e3BOIHOM
TIr'® (15 ma) oxnaxnanu no -78°C u 3ateM B atmMocdepe azora nodasisuiu 1,6 M
pacTBOp OuC(TpUMETHUIICHINI)aMua JuTHs B rekcane (15,4 mi, 24,6 MMOJIsi) U cMeCh
nepeMemnBanu B TeueHne 10 muH. Peakiimonnyro cmech npu -78°C nobasnsnu
pactBopy 1,2,3-tpudrop-4-[(4-meTokcudpenun)merokcu |6enszon (coequnenue h9, 3,00

r, 11,2 mmons) B 6e3Boguom TI'® (15 M) u 3aTemM cMech mepeMeInnBalInu B TeUeHHE 3
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9 U JOTOJHUTEIBHO NepeMenBaiy B TeueHue eme 30 MUH, IpOnycKas 4yepe3 Hee
ra3oo0pa3Hblli JTUOKCUJ yTiIepoaa. 3aTeM K peakuuoHHOH cmecu nodasisum 1 M
pPacTBOP XJIOPUCTOBOAOPOIHOMN KHCIOTHI (60 M), 3aT€M CMeCh 3KCTParupoBau
stunaneratoM. OpraHu4ecKuil CI0i MPOMBIBAIHM BOAOW, CYIINUIN HaJ O€3BOJHBIM
cynb(}haToM HATPHs U OCe OTGUIBTPOBBIBAHUS OCYIIAIOIIET0 peareHTa
KOHLEHTPUPOBAJIU NIPU MOHMKEHHOM J1aBjeHUuH. [TonyueHHBI OCTATOK OYUINAH C
MOMOIIbI KOJIOHOYHOU XpomaTtorpaduu ¢ obpauierHHoi ¢asoii (0,1% BomHBIN pacTBOp
MypaBbuHOU KUCIOTH/0,1% pacTBOpP MypaBbHHOI KUCJIOTHI B AlIETOHUTPUIIE) U
nojy4anu uckomoe coenunenue (1,32 r, 34%) B BUIE Ceporo TBEPAOTO BEIIECTBA.
KXMC, m/z: 311 [M-H]

BOXX, Bpems ynepxxkuanus: 0,80 muH (ycnosus nposeneHus aHanusa: C)
Coenunenune hl3:
3,4-Audrop-2-(2-pTop-4-HOOaHNUITNHO)-5-METUITHAPOKCUOEH30aT

[Xumuueckas popmyna 224]
PO .

H

N

HO F
F

Hckomoe coennHeHne cuHTe3uposanu us 2,3,4-rpudprop-5-[(4-
MeTOKCH(EeHNUI)MEeTOKCH |0eH30iHOM KucaoThl (coennHenue h10) nmpu Takux xe
YCJIOBUSIX, KaK OMMCAHHbIE B IPUMeEpaxX MOJy4YeHUs COeJUHEHUs ¢S5, coequHeHus al u
coenuHenus a6. OgHako 2-¢pTop-4-HoMaHUIMH KCIIOJNb30BAIN BMECTO 4-fion-2-
METHJIAHUJINHA, KOTOPBIA HCIOJIb30BAJIH B IPUMEpPE MOJYUCHHUSI COEAUHEHUS C5, U
6esBoaubiil TI'® ncnonb30Baiu BMECTO TONYOJIa, KOTOPBIA HCIIOJIB30BAIH B IIPUMEPE
NOJIy4YeHUsI CoequHeHus al.

XKXMC, m/z: 424 [M+H]"
B3XX, Bpems yaepxkuanus: 0,91 mun (ycnosus nposeaenus ananusa: C)

Coenunenue hl4:

Metun-5-[2-[(2,4-numeTokcud eHIIT ) METHIAMUHO | -3 - TOpIUpUINH-4-UIT | OKCH -

3,4-nudTop-2-(2-¢prop-4-itonanununo)0eH3oaT
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[Xumuueckas popmyna 225]

0.0 -
H
~0 NI XN N\©\
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ITocne nobasnenus [2-[(2,4-numerokcudenunn)meTnnaMmuno|-3-gropnupunun-4-
U ]00opoHOBOM KUCTOTHI (coenquuenue a4, 814 mr, 2,66 MMOJIs), MOJIEKYJISIPHBIX CHT
4A (375 wmr), rerpakuc(aueronurpun)mens(l)rekcapropdpocdara (495 mr, 1,33
mModst) 1 nupununa (0,287 mi, 3,55 mmouns) k pacteopy 3,4-audrop-2-(2-prop-4-
HOmaHUINHO)-5-MeTunruapokcudensoara (coenunenue h13, 375 mr, 0,886 mmousi) B
JAXM (15 M) cMech mepeMennBaIu Mpyu KOMHATHONW TeMIiepaType B TeueHue 2,5 4.
3arem nobasnsnu [2-[(2,4-guMeToKkcupEHUT)METHIAMHIHO] -3 -pTOoOpupUANH-4-
wi]|6opoHoByo kucnoty (coenunenue a4, 231 mr, 0,753 mmounst) u cmech
nepeMeInnBaIn B TeueHne 4 4. 3aTeM K peakIMOHHOH cMecu nodasmusanu N-
anetmnnuctenH (434 mr, 2,66 MMoJIs), 3aT€M NepeMeInBaHNE TTPOJTOJDKAIN B TEUEHUE
3 u. TBepnoe BemecTBO OTHHIBTPOBBIBAIN U MPOMBIBAIH ¢ moMombio XM (10 mi) u
GunbTpaT KOHLUEHTPUPOBAJIU IPU MMOHMKEHHOM AaBieHUU. [lonyueHH bl OCTATOK
OYHIIAJIU C MOMOIIBI KOJIOHOUHOM XpoMaTorpaduu ¢ oOpamenHoi ¢asoit (0,1%
BOJHBIN pacTBOpP MypaBbHHON KucnoThl/0,1% pacTBOp MypaBbUHON KHUCJIOTHI B
ALETOHUTPUJIE) U TOyUain uckoMmoe coennnenue (168 mr, 28%) B BUae BCIIEHEHHOTO
BELIECTBA.
XKXMC, m/z: 684 [M+H]"
BOXX, Bpems ynepxkuBanus: 1,07 mun (ycnoBust npoBeneHus aHanusa: C)
Coenunenue H-4:
3,4-AudTop-2-(2-prop-4-tionanununo)-5-[3-prop-2-
(MeTHyCY B aMOMIAMHUHO )TUPUAHH-4-1JT|OKCHOCH3aMU

[Xumuueckas popmyna 226]
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Hckomoe coequHeHne CUHTE3UPOBAIn U3 MeTui-5-[2-[(2,4-
OUMETOKCU(EHUT)METHIaMUHO] -3 - Topnupuant-4-un|okcu-3,4-nudrop-2-(2-prop-
4-tiopanununo)6eH3o0ata (coenunenune h14) npu Takux xe yCIOBUSIX, KaK ONMUCAHHbIE
B IpUMeEpax MoJyuyeHus: coeauHeHus a6, coenunenus E-13 u coenunenus A-1.
XKXMC, m/z: 612 [M+H]"

BOXX, Bpems ynepxkuBanus: 1,55 muH (ycioBus npoBeneHus aHaiusza: B)
Coenunenue h17:
5-[[6-[6uc[(4-MetokcudeHuI)MEeTU |aMUHO |TUPUIHH-2-HJ1 |-TUAPOKCUMETHII | -

3,4-nudTop-2-(2-prop-4-itonanununo)O0eH30HAA KHCIOTA

[Xumuueckas popmyna 227]
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o F
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N N F
OH F

~o

PacTBop 6-Opom-N,N-Ouc(4-merokcubensun)nupunus-2-amuna (1,22 r, 2,95
mMmoJsi) B 0espogHoM TI'® (12 mu) oxnaxaanu 1o -40°C u 3atem B aTMocdepe azora
nobasnsnu 1,6 M pactBop duc(rpumeruncuiui)amuna autust B TTD (1,85 mu, 2,95
MMOJIS1) U CMeCh nepeMelnnBaiu B TeueHue 30 muH. Peakuunonnyro cmech npu -78°C
nobaJsinu kK pactBopy 3,4-nudrop-2-((2-prop-4-tiondennn)amuno)-5-
bopmunbenszoitnoit kucaotel (414 mr, 0,984 mmosns) B 6e3Boguom TT'D (2,4 ma) u
nepeMelBaHue NPOoaoJIKalIl B TeueHue 20 MUH. 3aTeM K peakL[UOHHON cMecHU
nobGapysinu 1 M pacTBOp XJIOPUCTOBOIOPOIHON KUCTIOTHI (2 MIT), 3aTeM CMECh
KOHIIEHTPUPOBAJH MPU MOHWKEHHOM JaBieHuu. [1oaydeHHbI OCTATOK OYHINAIH C
NOMOIIBIO KOJIOHOYHOW XxpoMatorpadun ¢ obpamennoi ¢aszoii (10 MM BogHBIN
pacTBOp aleraTa aMMOHUS/METAHOJI) U MOJy4dain HCKoMoe coenuHenue (192 mr, 26%)
B BHJI€ JKEJITOTO TBEPJOrO BEIIECTBA.

XXMC, m/z: 756 [M+H]"
B3XX, Bpems ynepxkuBanus: 1,06 muH (ycioBus npoBeneHus aHanusa: E)

Coenunenue hl18:
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5-[(6-AmuHOomMpunuH-2-uwn)merui|-3,4-gudrop-2-(2-prop-4-

HomaHuNINHO)OEeH30iHAsT KHCIOTa

[Xumuueckas popmyna 228]
HO. __O

TpuwsTuncunan (0,129 mi, 0,810 mmouns), Tpudropykcycuyro kucnoty (0,520 mu,
6,75 mmons) u TpupTopMeTaHCYIbGOHOBYIO KUCIOTY (14 MKk, 0,162 MMous)
no0aBysiu K pacTBOpy S-[[6-[Ouc[(4-MeTokcH(eHUIT)METHI |aMUHO |TUPUAUH-2 -1 |-
ruapokcumeTmi|-3,4-nudrop-2-(2-¢prop-4-itonaHunnHO )OeH30MHON KHUCIOTHI
(coenqunenue h17, 130 mr, 0,162 mmounst) B JIXM (0,8 M) u cMech nepemMenInuBain
IpU KOMHATHOH Temnepartype B TeueHue 1 4. 3atem nodasnsanu tpustuiacunas (0,129
mi, 0,810 mmonst) u TpupTopMeTancynbporoBy0 Kucaory (14 mxi, 0,162 Mmmouns) u
nepeMeInBaHue MPOIOJDKAIN P KOMHATHOH TeMIleparype B T€YeHHUe S5 4.
PeakinoHHYI0 CMeCh OUMINAIH C MOMOLIbI KOJOHOYHOH XpomaTorpaduu ¢
obpamenHoit ¢azoit (0,1% BomHbIH pacTBOp MypaBbuHOHN KucinoTs/0,1% pacTsop
MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJydalu UCKoMoe coequHenue (72,7 mr,
90%) B BUJIE PO3OBOTO TBEPAOIO BEIIECTBA.
XKXMC, m/z: 500 [M+H]"
BOXX, Bpems yaepxkuBanusi: 0,61 mun (ycnoBust npoBeneHus aHanusa: C)

Coenunenue H-5:

3,4-AudTop-2-(2-prop-4-tionanuiauno)-5-[[6-
(MeTuncyib(haMOUIAMUHO )ITUPUIHH-2-1J1 |MeTHJI [OeH3aMu T

[Xumuueckas popmyna 229]
H.N. O

hoF
N

Hckomoe coennHEeHNEe CUHTE3UPOBAH U3 S-[(6-aMUHOTHUPUIMH-2-HJT)METHUII |-

3,4-nudTop-2-(2-¢prop-4-itonanunuHo)0eH30iHOI KucaoThl (coenqunenue h18) mpu
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TaKHUX XK€ YCJIOBHAX, KaK ONHUCAHHbIE B IpUMepax MOJyUeHUs coenuHeHus a8 u
coenquHeHus A-1.
XKXMC, m/z: 592 [M+H]"
B3OXX, Bpems ynepxxkuBanus: 1,19 muH (ycnoBus npoBeneHus aHanusa: A)
Coenunenue I-1:
4-Dtop-2-(2-pTop-4-fiogaHunuHo)-5-[[3-pTOp-2-
(MeTuncybhaMOUIAMUHO )TUPUIHH-4-1J1 |MeTHJT [OeH3aMuU T

[Xumuueckas popmyna 230]
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Hckomoe coenquHeHne CUHTE3NPOoBaiu U3 2,4-1utop-5-BuHUIOEH30MHOMN
KHUCJIOTHI MPU TAKUX K€ YCJIOBUAX, KaK OMHUCAHHBIE B IPUMEpPAX MOJIYUEHUS
COeNIMHEHUs €5, coequHeHus: ¢6, coeuHeHus cl, coeqUHEHUs aS5, COeIUHEeHU ab u
coenuHenus A-1. Onnako 2-pTop-4-HOTaHUINH UCIIOJb30BAN BMECTO 4-H0a-2-
METUJIAHUJINHA, KOTOPBIN UCIOJB30BAJIM B IPUMEPE MOJYUEHUSI COETUHEHUS C5.
XKXMC, m/z: 592 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,17 mus (ycJioBUs pOBENEeHUs aHalu3a: A)
Coenunenue 1-2:
5-[[2-(DTuncyabdamonnamuno)-3-propnupunuH-4-un|metui|-4-prop-2-(2-

bTop-4-fionaHUIUHO)OEH3aAMU

[Xumuueckas popmyna 231]
H,N__O
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Hckomoe coenquHeHne CUHTE3NPOBaiu u3 2,4-1udtop-5-BuHUIOEH30MHOMN
KHUCJIOTHI MPU TAKUX K€ YCJIOBUSAX, KaK OMMCAHHBIE B IPUMEpPaAX MOJIyUEHHUS
COoeIMHEeHUs €5, coequHeHus: ¢6, coeiuHeHus cl, coeqUHEHUs aS5, COeIUHEeHUs ab u

coenuHenus A-1. Onnako 2-pTop-4-HOTaHUINH UCIIOJB30BAIN BMECTO 4-Ho-2-

MCTHJIAaHUJINHA, KOTOprﬁ HUCIIOJIB30BAJIK B MIPpUMEPEC MOJNYUICHUA COCANHCHU CS, 141
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COOTBETCTBYHOIUN 4-HUTpOeHUICYIbPaMaT UCTIOIb30BAI BMECTO 4-
HUTpoeHuIMeTuiICcyabdamara, KOTOPBIA HCIOAb30BAIN B IPUMEPE MONTYUECHUS
coequHeHus A-1.

XXMC, m/z: 606 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,62 mMuH (yCJOBUS MpOBeneHUs aHanu3a: B)
Coenunenue 1-3:
5-[[2-(UuknonponuicyibhaMOUuIaMuHO)-3-GTopaupuanun-4-mi | metun|-4-prop-

2-(2-¢pTop-4-HiogaHMINHO )OeH3aMUA

[Xumuueckas popmyna 232]
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Hckomoe coenquHeHne CUHTE3NpOoBaiu U3 2,4-1udtop-5-BuHUIOEH30MHOMN
KHUCJIOTHI MPU TAKUX K€ YCJIOBUSAX, KaK OMHUCAHHBIE B IPUMEpPaAX MOJIyUEHHUS
COeNIMHEHUs €5, coequHeHus: ¢6, coeuHeHus cl, coeqUHEHus as5, COeJUHEeHUs ab u
coenuHenus A-1. Onnako 2-pTop-4-HOTaHUINH UCIIOJB30BAU BMECTO 4-Ho-2-
METHJIAHUJINHA, KOTOPbIH UCIIOAB30BAJIN B IPUMEpPE MONYUYEHHUSI COEAUHEHUS CS, U
COOTBETCTBYIOIIUN 4-HUTPOPEHUICYyIb(paMaT HCIIONB30BAIN BMECTO 4-
HUTpodeHunmernicyabdamara, KOTOPbII HCIOJb30BAIN B IPUMEPE MOTYUEHHUS
coenuHeHus A-1.

XKXMC, m/z: 618 [M+H]"
B3XX, Bpems ynepxkuBanus: 1,64 muH (ycJIOBUS NMpoOBeAeHUs aHanu3a: B)

Coenunenue [-4:

4-Dtop-2-(2-pTop-4-HiogaHminnHo)-5-[[3-¢pTOop-2-(2-
METOKCHUITHJICYJIb(aMOUIAMUHO ) TUPUIUH -4 -1 |MeTHJT | OeH3aMu T

[Xumuueckas popmyna 233]
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Hckomoe coequHeHne CUHTE3UPOBau U3 2,4-1upTop-5-BUHUIOCH30HHOI
KHCJIOTBHI IPU TAKUX K€ YCIOBUAX, KaK ONMMCAHHbIE B IpUMepax MOJyUYeHUs
COENIMHEHUs C5, coequHeHus ¢6, coeuHeHus cl, coequHEHus as5, COeJUHEeHUs ab u
coequneHus A-1. Onnako 2-gprop-4-HogaHUINH UCTIONb30BAINU BMECTO 4-H0oa-2-
METHJIAHUJNHA, KOTOPBIH UCIONb30BAIN B IPUMEPE MOJYUEHUS] COEAUHEHUS CS5, U
COOTBETCTBYIOLINN 4-HUTPOPEHUICYIbPaMaT UCTIONB30BAIH BMECTO 4-
HUTpOeHUIMETUICYIb(amMaTa, KOTOPBIA HCIOJb30BAIH B IPUMEPE MOJTYUECHUS
coenquHeHus A-1.

XKXMC, m/z: 636 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,19 muH (ycioBus mpoBeneHus aHanusza: A)
Coenunenne j1:
Metun-5-[(2-amuno-3-propnupunus-4-un)metun]-2-(2-¢prop-4-ionaHunuHo)-1-

METHJI-0-OKCOMMUPHUANH-3-KapOOKCcHiIaT

[Xumuueckas popmyna 234]
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Tuonmnxaopun (10,6 mu, 145 mmorneii) B Teuenue 10 MuH nobaBnsinu K
cycneH3uu (2-amMmuHO-3-propnupuaus-4-un)meranona (10,3 r, 72,7 mmons) B IXM
(91 M) 1 cMech mepeMeInBaIi IPU KOMHATHON TeMIeparype B TeueHue 65 MUH.
PeakimoHHy0 cMech QUIBTPOBAJIHU, 3aTEM MOJYYEHHOE TBEPIOE BEIIECTBO
pPacTBOPSIIN B 3TUJIAIIETATE POMBIBAJIM BOJHBIM PACTBOPOM T'MAPOKapOOHATA HATPHS.
Opranuueckuii ciod cymuin HaJ O€3BOAHBIM CYyJIb(ATOM MAarHusi U MOCJe
OTPUIBTPOBBIBAHUS OCYIIAIOIIEr0 peareHTa KOHUEHTPHUPOBAJIH MPH MOHIKEHHOM
JABJICHUU M MOJYYaJIH HEOYUIEHHBIN MPOAYKT, 2-aMUHO-4-(XI0pMeTHI)-3 -
¢ropnupunun (10,3 ).

HeounmenHsblit npoaykT, 2-aMmuHo-4-(xaopmernn)-3-propnupunus (3,47 r), u
tpukauidocdar (5,00 r, 23,6 mmous) nodasisiiin K pacTBopy MeTus-2-((2-gprop-4-
Hondennia)amMmuno)- 1 -metmin-6-okco-1,6-qurunponupuanH-3-kapookcunara (7,90 r,
19,7 mmons) u rerpadytunammonuiiionuna (0,726 r, 1,97 mmons) B 1,3 -numernn-2-
uMunazonuauHoH (39 mn) u cmech nepememusanu npu S0°C B teuenue 4 4. K

peaKkIMOHHON cMecH JO0aBIsAIN BOAY U MOJYYEHHOE TBEPOE BEIECTBO
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OT()UIBTPOBBIBAIH U MPOMBIBAJIH KUJIKOH CMECHIO allETOHUTPIII/BOJA U MOJTYYaIH
uckomoe coenunenue (10,3 r, 60%).
XKXMC, m/z: 527 [M+H]"
B3XX, Bpems ynepxxkusanus: 0,63 muH (ycnosus nposeneHus aHanusa: C)
Coenunenue j2:
Tugpoxnopun 5-[(2-amuno-3-propnupuaun-4-min)merun]-2-(2-prop-4-
HOMaHUIUHO)- | -MeTHII-0-OKCOMUPHUANH-3 -KapOOHOBOMH KHCIOTBI

[Xumuueckas popmyna 235]
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Hckomoe coenquHeHne CHHTE3UPOBaIn U3 MeTUI-5-[(2-aMuuo-3-pTopnupunus-
4-unm)merun]-2-(2-prop-4-itogaHUINHO)- | -MeTUII-0-OKCOMUPUANH-3 -KapOOKCHIaTa
(coenunenue j1) mpu TakuX kK€ yCIOBHIX, KAK ONIMCAHHBbIE B IPUMEPE MOJTyUEHUS
coenuHeHus a7.

XKXMC, m/z: 513 [M+H]"

B32XX, Bpems ynepxxuBanus: 0,76 mus (ycJioBus nposeneHus anaiuza: E)
Coenunenue j3:
5-[(2-AmuHo-3-pTopnupunun-4-un)merun]-2-(2-prop-4-HogaHUNNHO)- 1 -MeTUJI-

6-OKCOMUPUANH-3-KapOOKCaMU

[Xumuueckas popmyna 236]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
bropnupunuu-4-un)metu|-2-(2-prop-4-HonaHUINHO)- 1 -MeTUI-6-OKCOMUPUTUH-3 -
KapOOHOBOI KUCIIOTHI (COeNMHEHHE j2) MPH TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHBIC B
npuMepe NMOJTYUYEeHUsI COeUHEHUS a8,

XXMC, m/z: 512 [M+H]"

B3XX, Bpems ynepxkuBanus: 0,84 muH (ycnoBus nposeneHus aHanusa: E)
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Coenunenue J-1:
2-(2-Prop-4-itonanununo)-5-[[3-prop-2-(MeTuncynbhaMonIaMiUHO ) TUPUANH-4 -
ui|metu|-1-mMeTun-6-okconupuanH-3-kapobokcamMmug

[Xumuueckas popmyna 237]
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Hckomoe coequHeHne CUHTEe3UPOBaIU U3 MeTHI-5-[(2-aMuno-3-pTopnupunmus-
4-un)merun]-2-(2-prop-4-iiogaHUITUHO)- | -MeTUII-0-0OKCOMUPUANH-3 -KapOoKcamMua
(coenuHeHue j3) MpU TAKHUX )K€ YCIOBHAX, KAK ONMCAHHBIEC B IPUMEPE MOJTYIEHHUS
coenquHeHus A-25.

XKXMC, m/z: 605 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,95 muH (ycioBus mpoBeneHus aHanusa: A)

Coenunenue J-2:

2-(2-Prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUITHJICYJIb(aMOUIAMUHO ) TUPUAUH-4- 1T |MeTu|-1-MeTHiI-6-0KCOMUPUIUH-3 -
kapbokcamMuyg

[Xumuueckas popmyna 238]
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Hckomoe coequHeHne CUHTEe3UPOBaIn U3 runpoxiopuaa S-[(2-amuHo-3-
bropnupunuu-4-un)metu|-2-(2-prop-4-HonaHUNINHO)- 1 -MeTUI-6-OKCOMUPUTUH-3 -
KapOOHOBOI KUCIOTHI (COeMHEHNE j2) MPHU TAKUX K€ YCJIOBUSAX, KAK ONMHCAHHBIE B
npuMepax NmoJiyuyeHus: coenuHenus a8 u coennneHuss A-1. OQHAKO COOTBETCTBYIOII UM
4-autpodeHuncyabamaT UCIONB30BAIN BMECTO 4-HUTPOPECHIIMETHICYIbdamaTa,
KOTOPBIH HCTIOJIB30BANIMA B IPUMEpPE MOJYyUEHHs CoennHeHus A-1.

XKXMC, m/z: 649 [M+H]"
B3XX, Bpems yaepsxkuBanus: 0,97 muH (ycioBus mpoBeneHUs aHanusa: A)

Coenunenue J-5:
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N-Luknonponun-2-(2-¢prop-4-tionanununo)-5-[[3-pTop-2-
(MeTuscynbpamMONMIaMUHO )TUPUAUH-4-ui |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamMuyg

[Xumuueckas popmyna 239]

Hckomoe coenqrHeHNEe CUHTE3UPOBAIM U3 Tuapoxjgopuna S-[(2-amuno-3-
dropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuINHO)- 1 -MeTHI-6-OKCONMUPHUINH-3 -
KapOOHOBOI KUCIOTHI (COENMHEHHE j2) U COOTBETCTBYIOIEr0 aMHHA MPU TAKUX Ke
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPAX MOJYUEHHS COCNNHEHNS a8 1 coequHEeHUs A-
1.

XKXMC, m/z: 645 [M+H]"

B3XX, Bpems yaepxxkuBanus: 1,40 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue J-6:
N-Iuknonponun-5-[[2-(qukaonponuiacyiabpaMoniaMuuo)-3-pTopnupuanH-4-

ui|metun|-2-(2-¢prop-4-ionaHuNnHO)- 1 -MeTuI-6-0KCOMUpUINH-3-KapOoKkcaMug

[Xumuueckas popmyna 240]
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Hckomoe coequHeHne CUHTE3UPOBaIN U3 runpoxiopuaa S-[(2-amuHo-3-
bropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuINHO)- 1 -MeTUI-6-OKCONMUPHUANH-3 -
KapOOHOBOI KUCIOTHI (COeNMHEHHE j2) U COOTBETCTBYIOILIEr0 aMHHA MPH TaKUX XKe
yCJIOBHUSIX, KaK ONMCaHHbIE B IpUMepax MOJyUYeHUs coeUHeHUs a8 u coequHeHus A -
1. OnHAaKO COOTBETCTBYIOMUN 4-HUTPOYEeHUICYIb(paMaT UCIMOIb30BATH BMECTO 4-
HUTpOoeHuIMeTuiICyabamara, KOTOPBIA HUCIIOIb30BAIH B IPUMEPE MOTYUECHUS
coenquHeHus A-1.

XKXMC, m/z: 671 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,47 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue J-7:
N-Iuknonponun-2-(2-¢prop-4-tionanununo)-5-[[3-pTop-2-(2-

METOKCHUITHIICYIb(HaMOUIAMHUHO ) TUPUANH-4 -1 |MeTun|-1-MeTun-6-okConupuauH-3-

KapOokcamua

[Xumuueckas popmyna 241]

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuINHO)-1-MeTUI-6-0KCONMUPHUANH-3 -
KapOOHOBOI KUCIOTHI (COENMHEHHE j2) U COOTBETCTBYIOIIEr0 aMHHA MPU TAKUX XKe
yCJIOBHUSIX, KaK ONMCaHHbIE B IpUMepax MOJYyUYeHUs] coeUHEeHUs a8 U coeauHeHus A-
1. OnHAKO COOTBETCTBYIOMUN 4-HUTPOYEHMICYIb(paMaT UCIOIb30BATH BMECTO 4-
HUTpoeHuIMeTuiICyabpamara, KOTOPBIA HCIOIb30BAIN B IPUMEPE MONTYUECHUS
coequHeHus A-1.

XKXMC, m/z: 689 [M+H]"

BOXX, Bpems yaepskuBanusi: 1,43 muH (ycioBusi mpoBeneHus aHanusa: B)
Coenunenue J-8:
2-(2-DTop-4-itonanununo)-5-[[3-prop-2-(MeTuncynbHaMouIaMIUHO ) THPUANH -4 -

ui|MeTu |-N-MeToKCH- 1 -MeTHII-6-0KCOTUPUAUH-3 -KapOOKCaMu I

[Xumuueckas popmyna 242]

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-2-(2-prop-4-ionaHUINHO)- 1 -MeTUI-6-0KCOMUPHUANH-3 -
KapOOHOBOI KUCIOTHI (COeNMHEHNE j2) U COOTBETCTBYIOIEr0 aMUHA MPU TAKUX XKe
YCIIOBUSIX, KaK OMMCAaHHBIE B IPUMEpaX MOJy4YeHUs coequHeHus al2 u coenuHeHus A -

1.
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XKXMC, m/z: 635 [M+H]"
B3XX, Bpems yaepxxkuBanus: 1,29 muH (yciaoBus npoBeaeHUs aHanu3a: B)
Coenunenue J-9:
2-(2-Prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHITHIICYJIb(aMOUTAMUHO ) TUPUINH-4-11 | MeTHIT | -N-MeTOKCH- 1 -MeTHI-0-

OKCOMUPHUANH-3-KapOOKCaMH

[Xumuueckas popmyna 243]

Hckomoe coequHeHne CUHTE3UPOBAIN U3 THApoxJIopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuInHO)-1-MeTUI-6-0KCONMUPHUANH-3 -
KapOOHOBOI KUCIIOTHI (COeNMHEHHE j2) U COOTBETCTBYIOIIEr0 aMUHA MPU TAKUX XKe
YCIIOBHSX, KaK OMUCAHHBIE B IPUMEpaX MOJy4YeHUs coequHeHus al2 u coenuHeHus A -
1. OnHAako COOTBETCTBYIOMUN 4-HUTPOYEeHMICYIb(paMaT UCIOIb30BATH BMECTO 4-
HUTpoeHuIMeTuiICcyabdamara, KOTOPBIH HCIOIb30BAIN B IPUMEPE MONTYUECHUS
coequHeHus A-1.

XKXMC, m/z: 679 [M+H]"

B3XX, Bpems yaepxkuBanusi: 1,31 muH (ycioBusi mpoBeneHus aHanusa: B)
Coenunenue J-10:
2-(2-®DTop-4-itonanununo)-5-[[3-pTop-2-(MeTuncynbhaMouITaMIUHO ) THPUANH -4 -

ui|metun|-1-metun-N-[(2-MeTuanponaH-2-mui)oKCcH |-6-0KCOMUPUANH-3 -KapOOKCaMuUI

[Xumuueckas popmyna 244]

Hckomoe coenquHeHne CUHTE3UPOBaIN U3 runpoxiopuaa S-[(2-amuHo-3-

dropnupunuH-4-un)metun|-2-(2-prop-4-ionaHuInHO)-1-MeTUI-6-0KCONUPUANH-3 -
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KapOOHOBOI KUCIOTHI (COeNMHEHNE j2) MPH TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHBIE B

npuMepax nojydyeHus: coenuHenus al2 u coennnenus A-1.

XXMC, m/z: 677 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,46 Mmus (ycJioBus npoBeneHus anaausza: B)
Coenunenue J-11:
5-[[2-(IuknonponuicyibpaMoUIaMHUHO)-3-QTopnupuanH-4-1i | MeTun|-2-(2-

bTop-4-fionaHunuHo)-1-MeTrn-N-[(2-MeTunnponaH-2-uja)OKCu |-6-0KCOMUPUIUH-3 -

kapbokcamMug

[Xumuueckas popmyna 245]

Hckomoe coenquHeHne CUHTE3UPOBaIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuINHO)- 1 -MeTUI-6-0KCONUPHUANH-3 -
KapOOHOBOI KUCIOTHI (COeNMHEHNE ]2) P TAKUX XK€ YCIOBUAX, KAK ONMUCAHHBIE B
npuMepax nojydeHus coequHenus al2 u coenunenus A-1. Onnako
COOTBETCTBYIOIIUHN 4-HUTPOPEHUICYIb(paMaT HCIIONb30BAIU BMECTO 4-
HUTpodeHnnmernicyabdamara, KOTOPbII HCIOJb30BAIN B IPUMEPE MOTYYEHHUS
coenuHenus A-1.

XKXMC, m/z: 703 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,52 muH (ycJOBUS MpOBeneHUs aHalu3a: B)
Coenunenue J-13:
5-[[2-(IuknonponuicyibpaMOUIaMHHO)-3 -G TopnupuAnH-4-1i [ MeTni|-2-(2-

¢Top-4-HiogaHIINHO)- | -MeTUI-6-0KCOMUPUANH-3 -KapOOKcCaMHuA

[Xumuueckas popmyna 246]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 runpoxiopuaa S-[(2-amuHo-3-

dropnupunuH-4-un)metun|-2-(2-prop-4-ionaHuanHoO)-1-MeTUN-6-0KCONUPUANH-3 -
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KapOOHOBOI KUCIOTHI (COENNHEHHE j2) MPU TAKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B
npuMepax nojydeHus coequHeHus a8 u coequHenus A-1. OnHakoO COOTBETCTBYIOUIUM
4-autpodeHuncyabdamar UCIONB30BAIN BMECTO 4-HUTPOPEHUIMETHICYIbpamaTa,
KOTOPBIH HCIIOJNIB30BAJU B IPUMEpPE MOJYyUEHUs CoeuHeHus A-1.

XKXMC, m/z: 631 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,37 muH (ycJOBUs MpOBeneHUs aHalu3a: B)
Coenunenue J-14:
5-[[2-(DTuncynabdamonnamuuo)-3-propnupunus-4-un|merun]-2-(2-prop-4-

HONAHUIINHO)- | -MeTUI-6-0KCOMUPUANH-3 -KapOoKcamMu

[Xumuueckas popmyna 247]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuna S-[(2-amuno-3-
dropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuINHO)-1-MeTUI-6-0KCONUPUANH-3 -
KapOOHOBOI KUCIIOTHI (COeNMHEHNE ]2) MPH TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHbBIE B
npuMepax nojydeHus coequHeHus a8 u coequHenus A-1. OnHako COOTBETCTBYIOUIUM
4-auTpodeHuncynbpamar UCIOIb30BATN BMECTO 4-HUTpOpeHuIMeTmicyiabpamara,
KOTOPBIM UCIOJB30BAIN B MPUMEPE MOJYUEeHUsI coeAUuHeHus A-1.

XKXMC, m/z: 619 [M+H]"
BOXX, Bpems yaepxkuBanusi: 1,35 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue J-15:

2-(2-DTop-4-itonanununo)-5-[[3-pTop-2-[(1-
METHJIMUKJIOOYTHII)CYIb(aMOMIAMUHO |TUPUAUH -4 -1 |MeTu |- 1 -MeTun-6-
OKCOMUPHUAUH-3-KapOoKcamMu g

[Xumuueckas popmyna 248]
HoN. O
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Hckomoe coeqnHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-2-(2-prop-4-ionaHuINHO)- 1 -MeTUI-6-0KCONUPUANH-3 -
KapOOHOBOI KUCIOTHI (COeNMHEHUE ]2) MPHU TAKUX XK€ YCIOBUAX, KAK ONMUCAHHBIE B
npuMepax MojlydyeHus coequHeHus a8 u coenuHenuss A-1. OnHaKO COOTBETCTBYIOMIUN
4-auTpodeHuncynbppamar UCIOIb30BATN BMECTO 4-HUTpOodeHuIMermicyibpamara,
KOTOPBIH MCIOJIb30BAIH B IPUMeEpE MOJYyUEeHUs coequHeHus A-1.

XKXMC, m/z: 659 [M+H]"
B3XX, Bpems yaepxkuBanusi: 0,77 muH (ycnoBusi npoBeneHus aHanusa: C)

Coenunenue J-3:

2-(4-Luknonponun-2-¢propanununo)-5-[[3-prop-2-

(MeTHyCY B aMOMIAMHUHO )TUPUAHH-4-UJT |MeTH |- | -MeTHI-6-0OKCOMUPUANH-3 -
kapbokcamMug

[Xumuueckas Gopmyna 249]
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Hckomoe coequHeHne CUHTE3UPOBAaIN U3 MeTUI-5-[(2-aMuno-3-pTopnupunmus-
4-un)metun]-2-(2-¢prop-4-iionaHMINHO)- 1 -MeTHI-0-0KCONUPUANH-3-KapOokcaMuaa
(coenuHeHue j3) MpU TAKUX XK€ YCIOBUAX, KAK OMMCAHHBIE B IPUMEPaX MOJyUeHUS
coenuHeHus a9 u coenuHeHus A-1.

XKXMC, m/z: 519 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,31 muH (ycioBus mpoBeneHus aHanusza: B)

Coenunenue J-4:

2-(4-uknonponui-2-GTopaHUInHO)-5-[ [2-(IUKIONPONHICYTb(haMOUIAMHUHO)-
3-bropnupunuH-4-ua|MeTun|- 1 -MeTUI-6-0KCOMUPUANH-3-KapOOKCaMuU

[Xumuueckas popmyna 250]

H,N. O
QVQEH |
00 N N
AN lN\©W
N“S N ~
HoH o f O



10

15

20

25

-205 -

Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMuuo-3-pTopnupunus-
4-un)merun]-2-(2-prop-4-iogaHuINHO)- | -MeTUI-6-0KconUpUANH-3-Kapbokcamuaa
(coenunenue J3) Npu TaKMUX K€ YCIOBUSX, KAK OMMCAHHbIE B IPUMEPaX MOJYyUYEHHS
coenuHeHus a9 u coenunenus A-1. OgHaKO COOTBETCTBYIOIUN 4-
HUTpOo(deHnnCcynbpamMaT UCIOIb30BATH BMECTO 4-HUTpOpEeHUIMeTIICcyabdamara,
KOTOPBII UCTIOJNIB30BAJIU B IPUMEpPE NMOJYyUEHUs COeUHeHus A-1.

XKXMC, m/z: 545 [M+H]"

BOXX, Bpems ynepxkuBanus: 1,37 muH (ycaoBUs IpOBeAeHUs aHaN3a: B)
Coenunenne j12:
5-[[2-(DTuncynbdoHUIaMUHO ) IUpUAHH-4 -1y |MeTni|-2-(2-pTop-4-

HOmaHUINHO)-1-MeTHII-6-OKCOMUPHUANH-3-KapOOHOBAs KUCJIOTA

[Xumuueckas Gopmyna 251]

HO oH i
2P N N@
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Hckomoe coenquHeHne CUHTE3UPOBAIN U3 2-aMUHO-4-(THAPOKCUMETHI )TUPUANHA

IPU TaKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B IIPUMEPAax MOJYy4eHHUs coeanHeHus |1,

coenuHeHus A-25 u coenuHenus a7. OqHaAKO COOTBETCTBYIOUUN CYIb()OHUIXIOPUT

MCIOJIB30BAJIM BMECTO METHJICYJIb(PAMOUIXJIOPUIA, KOTOPBIH UCIIOJIb30BATH B

npuMepe nojnydeHus coequnenus A-25. Ha cranuu cynbpoHaMUAUPOBAHUS B

Ka4eCTBE PaCTBOPUTEIIS UCIIOJIb30BATU MHUPHUIUH.

XKXMC, m/z: 587 [M+H]"

BOXX, Bpems yaepxxkuBanus: 0,64 muH (ycnoBus npoBeneHus aHanusa: C)
Coenunenue J-12:
5-[[2-(DTuncynbdoHUTAMUHO ) TUPUAHH-4 -1y |MeTn|-2-(2-pTop-4-

HONAaHUIINHO)- 1 -MeTUI-6-0KCOMUPUANH-3-KapOoKcaMu

[Xumuueckas popmyna 252]
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PactBop 5-[[2-(3tuncynpdornnaMuHo ) nupunuH-4-un|merui]-2-(2-prop-4-
HomaHUINHO)-1-MeTUI-6-0KCONMUPUANH-3-KapOOHOBOH KUCIOTH (coenunenue j12, 10
mr, 0,017 mmouist) u xsopuaa ammonust (2,74 mr, 0,051 mmons) B IM® (85 mkin)
oxnaxnaanu 10 0°C u 3arem nobasisiau FATY (13,0 mr, 0,034 mmons) u JUTIDA
(17,9 mxu, 0,102 MMoJisi) U CMeCh MEpEeMELINBaJIN PU KOMHATHOU TeMIiepaType B
TeueHue HOUM. PeaklIMOHHYIO0 CMeCh OUUIIAJIH C MOMOIIbIO KOJIOHOYHOM
xpomartorpaduu ¢ obpamenHoit ¢azoii (0,1% BOIHBIN pacTBOP MypaBbUHOMN
kucinotel/0,1% pacTBOp MypaBbHHOM KUCJIOTHI B alETOHUTPUJIE) U TOJTYYaJIH HCKOMOE
coenuHenue (7,2 mr, 29%) B Bume OE€CIBETHOTO TBEPAOro BEIIECTBA.

XKXMC, m/z: 586 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,24 muH (ycJIOBUS MPOBENECHUS aHalu3a: B)
Coenunenne k1:
Metun-2-(2-prop-4-fiogaHUNNHO)-S-PpopMii- 1 -MeTHI-6-0KCOMUPUANH-3 -

kKapOokcuiar

[Xumuueckas popmyna 253]
0. 0O H E
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ITocne nobaBneHus (XJopMeTHieH)auMeTHInMuHuixiaopuna (168 mr, 1,31
MMOJIs1) K pacTBOpy MeTua-2-((2-¢prop-4-itondenunn)amuno)-1-metun-6-okco-1,6-
auruaponupunuH-3-kapookcunara (132 mr, 0,328 mmoust) B anetonuTpuie (2,7 mi)
CMeCh MepeMelInBalu IPpU KOMHATHON TemmnepaTtype B TedeHue 1,5 4. K peakunoHHou
cMecu n00aBIISIIU BONY, NepeMellnBaHKUe MPOIOJIKAIN B TeueHre 30 MUH U 3aTeM
TBEPZIO€ BEIIECTBO OTHHIBTPOBBIBAIN U MOJYYATH HCKOMOe coenuHenue (108 wmr,
76%).
XKXMC, m/z: 431 [M+H]"
B3XX, Bpems yaepxxkuanus: 0,80 mun (ycnosus nposenenus asanusa: C)

Coenunenne k4:

Metun-5-[(3-amuno-2-propperun)merun]-2-(2-prop-4-HogaHuianHo)- 1 -MeTUI-

6-OKCONMUPUANH-3-KapOOKCUIaT
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[Xumuueckas Gopmyna 254]
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Hckomoe coequHeHne CUHTEe3UPOBAIU U3 MeTHI-2-(2-pTop-4-HOogaHUINHO)-5-
dopmuin-1-meTun-6-okconupunun-3-kapobokcunara (coenunenue k1) npu Takux xe
YCIOBHSIX, KAK OMUCAHHBIE B IPUMEpaxX MOJYUYEHUsI COEUHEHUs a2, COSNMHEHNs a5 u
coenuHenus a6. OgHako 2-HuTpoOeH30J-1-cyabpoHOruApa3U UCIIOJIB30BAIH BMECTO
4-meTnnOeH30JICYIbPOHMITHAPA3UIA, KOTOPBIH HCIOJIb30BAIH B IPUMEPE MONTYUCHUS
coequnenus a2. Kpome toro, [2-¢pTop-3-[(2-MeTunnponan-2-
w1 )okcukapOonmnaMmuuo|penmn|6oporosyro kucuoty u AUIIDA ucnonpzoBanu
BMeCTO [2-[(2,4-nuMeToKCH(EHNT)METUIAMIHO |-3-pTopnupuanH-4-m1]|60pOHOBOIA
KUCIOTHI (coenquHeHne a4) u kapboHarTa Kajiusi COOTBETCTBEHHO, KOTOPBIE
UCIIOJIb30BAJIN B IPUMEPE MONTYUYCHUS COETUHEHUS as.

XXMC, m/z: 526 [M+H]"
B3XX, Bpems yaepxkusanus: 0,90 mun (ycnosus nposenenus asanusa: C)

Coenunenune K-1:

2-(2-®rop-4-tioganununo)-5-[[2-pTop-3-
(MeTuncynbpamonnaMuHO ) eHu |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -KapOOKCaMua

[Xumuueckas popmyna 255]
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Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMuuo-2-
dbropdenun)merun]-2-(2-pTop-4-iionaHUINHO)- | -MeTUIT-0-OKCOTUPUTUH-3 -
kapOokcunara (coennHeHne k4) mpu Takux ke YCIOBUSIX, KAK OMMMCAHHbIE B IPUMEpPax
NMOJy4eHusl coenuHenus b2, coenunenus a8 u coenunenust A-1.
XKXMC, m/z: 604 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,37 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue K-2:
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5-[[3-(Otuncynspamonnamuno)-2-propdenun |mermn]-2-(2-prop-4-
HONAHUINHO)- | -MeTUI-6-0KCOMUPUANH-3 -KapOoKkcamMua

[Xumuueckas popmyna 256]

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMmuno-2-
bropdenun)merun]-2-(2-pTop-4-iionaHUNINHO)- | -MeTUIT-0-OKCOTMTUPUTUH-3 -
kapOokcuiara (coennHeHne k4) mpu Takux ke yCIOBUSIX, KAK OMMMCAHHBbIE B IPUMEpPax
NoJIy4eHUs1 coefuHeHus b2, coennnenus a8 u coenuHenust A-1. OnHako
COOTBETCTBYKO MU 4-HUTpOoeHUICYIbpaMaT UCTIOTb30BAIM BMECTO 4-
HUTpoeHunIMeTuiICcyabdamara, KOTOPBIA UCIIOIb30BAIN B IPUMEPE MOTYUECHUS
coenquHeHus A-1.

XKXMC, m/z: 618 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,41 muH (ycioBusi npoBeneHus aHanusa: B)
Coenunenune K-3:
5-[[3-(HuknomponuicynbdamomnaMuuo)-2-proppenun|merun]-2-(2-prop-4-

HONaHUINHO)- 1 -MeTUI-6-0KCOMUPUANH-3-KapOoKkcaMua

[Xumuueckas cbopMyna 257]
HN

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMunuo-2-
bropdenun)merun]-2-(2-pTop-4-iionaHUNINHO)- | -MeTUIT-0-OKCOTTUPUTUH-3 -
kapbokcunara (coequHenune k4) mpu Takux ke yCIOBUSIX, KaK ONMHCAHHbIE B MPUMeEpax
NMoJy4eHus: coenquHenus b2, coenunenus a8 u coequHenuss A-1. OnHako
COOTBETCTBYKOIUH 4-HUTpOeHUICYIbPaMaT UCTIOIb30BAIA BMECTO 4-
HUTpOoeHunMeTuiICcyabdamara, KOTOPBIA HUCIIOIb30BAIH B IPUMEPE MOTYUECHUS
coenquHeHus A-1.

XKXMC, m/z: 630 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,43 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue K-4:
N-Iuknonponun-2-(2-¢prop-4-tionanununo)-5-[[2-pTop-3-
(MeTuncynbpamonnaMuHo)peHua|merni]-1-MeTri-6-okconupuanH-3-kapookcamua

[Xumunueckas ¢popmyna 258]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMunuo-2-
bropdenun)merun]-2-(2-pTop-4-iionaHUINHO)- | -MeTUIT-0-OKCOTMTUPUIUH-3 -
kapOokcunara (coennHeHne k4) mpu Takux ke YCIOBUSIX, KaK OMMMCAHHBbIE B IPUMEpPax
nojydeHus: coenuHenus b2, coennnenus al0 u coenunenust A-1.

XKXMC, m/z: 644 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,48 muH (ycnoBus npoBeneHus ananusa: B)

Coenunenune K-5:

N-Iuknonponun-5-[[3-(qukaonponuicyibpaMoniaMmuHo)-2-
bropdenun|merun]-2-(2-pTop-4-iionaHUNNHO)- 1 -MeTUI-6-OKCOTUPUIUH-3 -
KapOokcamua

[Xumuueckas popmyna 259]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTHi-5-[(3-aMuuo-2-
dbropdenun)mermn]-2-(2-pTop-4-iionaHUNINHO)- | -MeTUIT-0-OKCOMTUPUTUH-3 -
kapbokcunara (coequHenune k4) nmpu Takux ke yCIOBHUSIX, KaK ONMHCAaHHBIE B MPUMeEpax
nojy4eHus: coenuHenus b2, coenunenus al0 u coenunenust A-1. OnHako
COOTBETCTBYKOIUH 4-HUTpOoeHUICYIbpaMaT UCTIOTb30BAIA BMECTO 4-
HUTpoeHunIMeTuiICcyabdamara, KOTOPBIA HCIOAb30BAIH B IPUMEPE MONTYUECHUS
coenquHeHus A-1.

XXMC, m/z: 670 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,53 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenune K-13:
N-Huxknonponun-5-[[3-(atuncynabdpamounamuno)-2-propdpenunn|merun]-2-(2-

dTop-4-HiogaHUINHO)- | -MeTUI-6-0KCONMUPUANH-3-KapOoKkcaMua

[Xumunueckas ¢popmyna 260]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMunuo-2-
droppenun)merun]-2-(2-prop-4-iiogaHuanHO)- 1 -MeTHI-6-0KCOMUPUIHH-3 -
kapOokcunara (coennHeHne k4) mpu Takux ke YCIOBUSIX, KaK ONMHUCAHHBIE B PUMEPax
nojydeHus: coenuHenus b2, coenunenus al0 u coenunenust A-1. OnHako
COOTBETCTBYKOIUH 4-HUTpOoeHUICYIbpaMaT UCTIOIb30BAId BMECTO 4-
HUTpoeHuIMeTuiICcyabamara, KOTOPBIA HCIIOJIb30BAIN B IPUMEPE MONTYUCHUS
coenquHeHus A-1.

XKXMC, m/z: 658 [M+H]"
B32XX, Bpems ynepxxkuBanus: 1,52 mus (ycJioBUs NpoBeneHus aHanusa: B)

Coenunenune K-6:

2-(2-®rop-4-itoganununo)-5-[[2-pTop-3-[(1-
METHJILMKJIONPONUI)CyabpoHunamMmuno |penun |meTun|-1-MeTUI-6-0KCOMUPUANH-3 -
kapOoKkcaMug

[Xumuueckas popmyna 261]
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Hckomoe coequHeHne CUHTE3NPOBAIN U3 MeTHI-5-[(3-aMuu0-2-
dbropdenun)merun]-2-(2-pTop-4-iionaHUINHO)- | -MeTUIT-0-OKCOTTUPUTUH-3 -
kapOokcunara (coennHeHne k4) 1 COOTBETCTBYIOIIErO CYJIb()OHUIXIOPUAA TPH TAKUX

JKE YCIIOBUAX, KaK ONMMUCAHHBIC B IpUMEpPaAX MONYUCHUA COCANHCHUA A-25, COCAUHCHUA
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b2 u coenunenus a8. OgHako Ha CTanANu CYJIb(POHAMUIUPOBAHUS B KAYECTBE
pPacTBOPHUTEINS UCIIOJIb30BATH MUPHUIHH.
XKXMC, m/z: 629 [M+H]"
B32XX, Bpems ynepxxuBanus: 1,48 mun (ycyioBus nposeneHus ananusa: B)

Coenunenune K-7:

2-(2-Dtop-4-itonanununo)-5-[[2-pTop-3-[(1-
METHJILHUKJIOTPOMII)CyabGoHunaMmuno |G enns|metun]-N-meTokcu-1-MmeTui-6-
OKCOTUPHUAUH-3-KapOOoKcaMug

[Xumuueckas popmyna 262]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTHi-5-[(3-aMuuo-2-
dropdenun)mernn]-2-(2-pTop-4-iionaHUINHO)- | -MeTUIT-0-OKCOTTUPUITH-3 -
kapOokcunara (coennHeHne k4) u COOTBETCTBYIOIIETO CYIb()OHMIXJIOPUIA IPU TAKUX

K€ YCIIOBHSX, KaK ONMHUCAHHbIE B IPUMepaxX MOJydYeHUs COeqUHEHUsI A-25, COeTUHEHUs

b2 u coenunenus al2. OnHako Ha cTaauu CyJb(pOHAMUIUPOBAHUS B KaUE€CTBE

PacCTBOPUTEJISI UCNIONB30BANH NUpUAUH. Kpome TOro, COOTBETCTBYIOUINN aMUH

MCIOJIB30BAJIM BMECTO TPET-OyTOKCHAMHHTHAPOXJIOPUIA, KOTOPBIH UCIIOIb30BATH B

IpuMepe NOJydeHUsl CoeluHeHus al2.

XKXMC, m/z: 659 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,47 muH (yCJIOBUS MpOBeNeHUs aHalu3a: B)
Coenunenue K-11:
N-Luknonponuin-2-(2-prop-4-ionanmnuno)-5-[[2-prop-3-[(1-

METHJILHKJIOTPONUI )CY b OoHUIaMUHO |peHuT |MeTr| - 1 -Me THII-6-0OKCOMUPUANH-3 -

kapbokcaMug
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[Xumuueckas popmyna 263]
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-5-[(3-aMuno-2-
bropdenun)merun]-2-(2-pTop-4-iionaHUNNHO)- | -MeTUIT-0-OKCOTTUPUTUH-3 -
kapOokcuiara (coenuHeHne k4) u COOTBETCTBYIOIIETO CYJIb(OHUIXIOPUAA TPH TAKUX
K€ YCIIOBHSX, KAK ONMUCAHHBIE B IPUMepPaX MOJyUYEeHUsI COeqUHEHUsI A-25, COeTUHEHUS
b2 u coennHenns a8. OgHaKo Ha CTaAUH CYIb(HOHAMUIMPOBAHHS B KAUECTBE
pacTBOpPHUTEN UCMOAb30BaNH NUPpUANH. COOTBETCTBYIOIIHUI aMHH HCTIOJIB30BAN
BMecTo 7 M pactBopa ammuaka B MeOH, koTopblit ncnonb3oBanu B mpumepe
MOJIYYEHUsI COETUHEHUS a8.
XKXMC, m/z: 669 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,59 muH (ycioBus npoBeneHus aHanusa: B)

Coenunenune K-12:

2-(2-Prop-4-itonanununo)-5-[[2-pTop-3-[(1-
MEeTHJILHKJIONPONUII)CynbdoHuIaMuHo |penmn |meTun] -1 -metun-N-[ (2-meTunnponaH-
2-MIT)OKCH | -6-0KCOMUPUANH-3-KapOoKcaMug

[Xumuueckas popmyna 264]
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Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMuuo-2-
dbropdenun)merun]-2-(2-pTop-4-iionaHUNINHO)- | -MeTUIT-0-OKCOTMTUPUTUH-3 -
kapOokcunara (coennHeHne k4) 1 COOTBETCTBYIOIIETO CYJIb()OHUIXIOPUAA MPH TAKUX
’Ke YCJIOBHSIX, KK OMUCAHHbIE B MPUMEpPax MOJyUeHHUs] COeqUHEeHHUsT A-25, COeTMHEeHUs
b2 u coennHenus al2. OnHAKO HA CTaAMU CYJIb(OHAMHUANPOBAHUS B KAYECTBE

pacTBOpUTEIA UCTTOJIB30BAIN MUPUANH.

XKXMC, m/z: 701 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,62 muH (ycJoBus npoBeneHus aHanusa: B)
Coenunenne kl11:
5-[[3-(OTuncynpdonunamuno)-2-proppenmn]mernn]-2-(2-prop-4-

HONaHUINHO)- | -MeTUJI-6-0KCOMUPUANH-3-KapOOHOBasi KUCJIOTA

[Xumunueckas popmyna 265]
HO O
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMuno-2-
droppenun)merun]-2-(2-prop-4-iionaHuanHoO)- 1 -MeTHI-6-0KCOMUPUIHH-3 -
kapOokcunara (coennHeHne k4) 1 COOTBETCTBYIOIIETO CYJIb()OHUIXIOPUAA TPH TAKUX
K€ YCIIOBHSAX, KaK ONMHCAaHHbIE B IPUMepaxX NOJydYeHUs coequaeHns A-25 u
coequHeHus b2. OgHako Ha cTaguu CYyIb(QOHAMHIUPOBAHUS B KAYECTBE PACTBOPUTEIS
UCIIOJIb30BAJIN MUPUHH.

XKXMC, m/z: 604 [M+H]"

B3XX, Bpems yaepxxkuBanus: 0,77 muH (ycnosus nposenenus asanusa: C)
Coenunenune K-8:
N-Iuknonponun-5-[[3-(3Tuncynbponunamuno)-2-proppenun|merun]-2-(2-

¢dTop-4-HiogaHUINHO)- | -MeTUI-6-0KCOMUPUAUH-3-KapOOKCaMuA

[Xumuueckas popmyna 266]
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Hckomoe coenquHeHne CUHTEe3upoBaiu u3 S-[[3-(atuncynpdoHnnamMmyo)-2-
dbropdenun|merun]-2-(2-pTop-4-iionaHUNINHO)- | -MeTUIT-0-OKCOTMTUPUTUH-3 -
KapOoHOBOI kucHoTH (coennHenne k11) mpu Takux ke yCIOBHSIX, KAK ONMUCAHHBIE B
npuMepe Nojy4yeHus: coenuHenus alo.

XKXMC, m/z: 643 [M+H]"
B3OXX, Bpems yaepxkuBanus: 1,53 muH (ycioBus npoBeneHus aHanusa: B)

Coenunenue K-9:
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5-[[3-(OTuncynpdonunamuuo)-2-proppenmn|mernn]-2-(2-prop-4-
HomaHunuHO)-1-metun-N-[(2-MeTunnponaH-2-mui)oKcH|-6-0KCONMUPUANH-3 -
kapbokcamMuyg

[Xumuueckas popmyna 267]
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Hckomoe coenquHeHne CUHTEe3upoBaiu u3 S-[[3-(atuncynpdoHnnamMmuo)-2-
droppenun|merun]-2-(2-prop-4-iionaHuanHoO)-1-MeTHI-6-0KCOMUPUIHH-3 -
KapOoHOBOI kucnoThl (coennHenue k11) nmpu Takux ke yCIOBUSIX, KAK ONMUCAHHBIE B
npuMepe NOJy4YEeHUsl COeuHeHus al2.

XKXMC, m/z: 675 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,57 muH (ycJoOBuUs MpOBeNeHUs aHauu3a: B)
Coenunenne K-10:
5-[[3-(DTuncynpdonunamuno)-2-proppenmn|mernn]-2-(2-prop-4-

HomaHUNNHO)-1-MeTUI-6-0KCONMUPUANH-3 -KapOoOKcaMu

[Xumuueckas popmyna 268]
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IMocne nobdasnenuss HOOBt (8,92 mr, 0,055 mmons) u DJAK-HCI (10,5 mr, 0,055
MMOJIs1) K pacTBopy S-[[3-(3trncynbdponmnamuno)-2-prophenun|merun]-2-(2-prop-
4-HiomaHUINHO)- | -MeTHII-6-0KCOMMPUANH-3 -KapOOHOBO# KucHOTH (coenqunenue k11,
22,0 mr, 0,036 mmons) B 6e3ogHOM IM® (0,264 M) cMech nepeMenInBai npu
KOMHATHOH TemmnepaTtype B TeueHue 3 4. 3arem npu 0°C nobasnsnu 7 M pactsop
ammuaka B MeOH (20,8 mki, 0,146 MmMoJist), 3aTeM nepeMelInBaHue MPOI0JIKAIHU B
TeueHue | 4. PeakilMOHHYIO CMeCh OYHUINAIN C MOMOIIBIO KOJOHOYHON
xpomartorpaduu ¢ odpamenHoit ¢pazoit (0,1% BOAHBIN pacTBOP MypaBbUHOM
kucinotel/0,1% pacTBOp MypaBbMHOM KUCJIOTHI B allETOHUTPUJIE) U MOTYYaJIH HCKOMOE

coenuHenue (15,8 mr, 72%) B Bune 0E€CIIBETHOTO TBEPAOrO BEILIECTBA.
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XKXMC, m/z: 603 [M+H]"
B3OXX, Bpems yaepxxkuBanus: 1,42 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue 12:

Metun-2-6pom-5-(2-pTop-4-TpUMETHICUIMIAHUINHO )TUPUANH-4-kapOoKcuiIaT

5 [Xumunueckas ¢popmyna 269]
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Hckomoe coequHeHne CUHTE3NPOBau U3 2-6pom-S-propnupuant-4-
KapOOHOBOI KUCIIOTHI NPU TAKHUX K€ YCIOBHUSIX, KAK ONMUCAHHBbIE B IPUMeEpax
NMOJy4eHUsl coenuHenus ¢S5 u coenunenus al. OgHako 2-¢prop-4-

10 TPUMETUJICUIUIAHUINH UCIOJb30BAIN BMECTO 4-HOA-2-METUIAHUINHA, KOTOPBIN
HCIIOJIb30BaJIU B IpUMeEpE MOJyUeHUs] COEAUHEHUS C5.
XXMC, m/z: 397 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,17 mun (ycnosus nposeneHus asanusa: G)

Coenunenue 13a:

15 Metun-5-(2-pTop-4-TpUMETUICUIUIAHUINHO)-2-POPMUITTUPUANH-4-
KapOokcuiar

[Xumunueckas ¢popmyna 270]
Y%)/

20 5-(2-®@TOp-4-TPUMETUIICHIIMJIAHUINHO )-4-METOKCHKapOOHMITTHPUINH-2 -

Coenunenue 13b:

KapOOHOBAas KUCJIOTA

[Xumuueckas popmyna 271]
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ITocne nobasnenus pacteopa TpusTuicuiana (2,01 mu, 12,6 mmons) B
6e3BongHOM JIM® (63 M) Kk cycneH3nu MeTmi-2-0pom-5-(2-prop-4-
TPUMETUIICUJIMJIAHUIINHO )TUpUANH-4-kapOokcunara (coenunenue 12, 2.5 r, 6,29
mMmois), 1,1,3-tpuokco-1,2-6enzornason-2-kapOansaeruna (2,66 r, 612,6 mmous),
Xantphos (728 mr, 1,26 mmouns), auerata nautaaus (141 mr, 0,629 mmoss) u
kapOonara Hatpus (1,67 r, 15,7 mmoust) B 6e3sogHom JIM®P (63 min) cmech
nepeMelIBalu P KOMHATHOH Temneparype B TeueHue 10 muH u 3atem npu 75°C B
TedeHue 2,5 4. PeakIMOHHYI0 CMeCh OYHUINAIN C MOMOIIBIO KOJOHOYHOHN
xpomartorpaduu ¢ odpamennoit ¢azoit (0,1% BOAHBII pacTBOP MypaBbUHOM
kucinoter/0,1% pacTBOp MypaBbHHOM KUCJIOTHI B allETOHUTPUJIE) U TONTYYaJH
coenunenue 13a (0,4 r, 18%) u coenunenue 13b (1,4 1, 61%), kaxxa0e U3 HUX B BUJE
JKEJITOTO TBEPAOTO BELIECTBA.

Coenunenne 13a
XKXMC, m/z: 347 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,06 mun (ycnoBus npoBeneHus asanusa: G)
Coenunenne 13b

XKXMC, m/z: 363 [M+H]"

B3XX, Bpems ynepxkuBanusi: 0,92 mus (yciaoBus nposeaeHus aHanusa: G)
Coenunenue 14:
Metun-5-(2-gpTop-4-TpUMETHIICHIHIAHIINHO)-2-(THAPOKCUMETUI ) TUPUANH -4 -

Kapbokcuiar

[Xumuueckas popmyna 272]
0. 20O

ITocne nobasnenus 1 M pacTBopa koMmruiekca Oopan-terparuapodypan B TI' @
(4,33 M, 4,33 MMOIs) K pacTBOPY MeTHI-5-(2-pTOp-4-TPUMETHICUIUIAHIIINHO)-2-
bopmunnupunua-4-kapookcuiara (coenunenune 13a, 500 mr, 1,44 mmons) B
6essogHoM TT'® (14 mur) cmech mepeMenIuBaid MNP KOMHATHONW TEMIEpaType B
teueHue 1 4. K peakunonHo# cmecn nodasnsiim ykcycHyro kuciuorty (0,496 mi, 8,66
MMOJIS1), 3aT€M CMeCh KOHIIEHTPUPOBAJHU MPHU MOHUKEHHOM NaBieHnu. [lonydeHHbIN

OCTaTOK OYHIIAJTHU C ITOMOIIBIO KOJOHOYHOH XxpoMarorpaduu ¢ obpameHHol (a3oil
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(0,1% BonHBIN pacTBOp MypaBbuHON KUCIOTH/0,1% pacTBOp MypaBbUHOM KHCIOTHI B
ALlETOHUTPUJIE) U MOJIydaIn HckoMoe coenuneHue (360 mr, 72%) B BUIE CBETIO-
KEJTOr0 TBEPJOro BELIECTBA.
XKXMC, m/z: 349 [M+H]"
B2XX, Bpems ynepxusanus: 0,91 mun (yciaosus nposeneHus ananusza: G)

Coenunenue 14:

Metun-5-(2-dpTop-4-TpUMETUICHIUIAHUINHO )-2-(THAPOKCUMETHI ) TUPUAUH-4 -
kapOokcuiar

[Xumuueckas popmyna 273]
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ITocne nobasnenus komruiekca 6opan-qumermicynbdun (0,747 mi, 7,86 Mmos)

K pactBOpy 5-(2-pTop-4-TpUMETHICUIHIAHUIUHO )-4-METOKCUKAPOHUITTUPUIHH-2 -

kapboHOBOI kucHOTH (coenunenue 13b, 570 mr, 1,57 mmonst) B 6e3soguom TI'® (16

MJI) CMECh MepeMeIl HBaJIM IPU KOMHAaTHOH Temmneparype B TedeHue 2 4. K

pPeaKUMOHHON cMecH no0aBIsLIN YKCYCHYIO Kuciaoty (1,58 mu, 27,6 Mmoust), 3aTem

CMeCh KOHLEHTPUPOBAJIU P MOHMKEHHOM AaBieHuu. [lony4ueHHbIi 0cTaTOK

OYMINAJIH C MOMOIIbI KOJOHOUYHOH XpomaTtorpaduu ¢ obpamennoi daszoit (0,1%

BOJHBIH pacTBOP MypaBbHHOM KuCIOTHI/0,1% pacTBOp MypaBbUHON KHCJIOTHI B

alLleTOHUTPUJIE) U MOJy4aau uckoMmoe coenrHenue (350 mr, 64%) B Buge CBETIO-

JKEJITOTO TBEPAOTO BELIECTBA.

XKXMC, m/z: 349 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,91 mun (ycnoBus npoBeneHus aHanusa: G)
Coenunenne 15:
Metun-2-(xnopmeTn)-5-(2-¢pTop-4-TpUMETHICHITUIAH UJIUHO )TUPUIUH -4 -

KapOokcuiar

[Xumuueckas popmyna 274]
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ITocne nobdasnenus Tnonunaxuopuna (0,168 miu, 2,30 MMOJs) K pacCTBOPY METHII-
5-(2-¢pTop-4-TPUMETHICUIUTAHUINHO)-2-(THAPOKCUMETUI ) TUPUINH-4-KapOoKkcuiIaTa
(coenunenue 14, 400 mr, 1,15 mmouns) B IXM (12 mu1) cMech nepeMeminBaiu Ipu
KOMHATHOMW TeMmnepaTtype B TeueHne 50 MUH. PeakilnOHHYI0 CMeCh KOHLIEHTPUPOBAJIH
IIPU NMOHMXEHHOM JIaBJIEHUH U MOJIyYaJll HCKOMOE COeAMHEHHE B BH€ HEOUUILEHHOTO
npoaykTta (400 mr).

XKXMC, m/z: 367 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,11 mun (ycnosus npoBeneHus aHanusa: G)
Coenunenue 16:
Metun-2-[[2-[(2,4-numeTokcud eHrI ) MeTHIaMUHO | -3 - TOpupuAnH-4-

wi|metun|-5-(2-pTop-4-TpUMETUICHIMIAHUIINHO )TUPUANH-4-KapOoKcHiIaT

[Xumuueckas popmyna 275]
0. .0
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Cycnensuto metun-2-(xipopmerui)-5-(2-prop-4-
TPUMETUJICUJIMIIAHUIINHO )TUpUANH-4-KkapOokcunara (coenunenue 15, 584 mr, 1,59
mmost), [2-[(2,4-numerokcueHmT)MeTuIaMuHo | -3 -G TopnupuanH-4-ui|60poHOBOH
kuciotel (coenunenue a4, 731 mr, 2,39 mmodns), reTpakuctpud eruinpochunnaia qus
(184 wmr, 0,159 mmons) u kapOonara kanus (660 mr, 4,78 mmons) B 1,4-nuokcane (17
mi1) nepemenuBanu npu 110°C B reyenne 2 4. K peakuuoHHOM cMecu 100aBIsIn
BOJY U CMECh 3KCTparupoBaiu 3TusianetatoM. OpraHu4ecKuil CJIOW MPOMBIBAJIH
HACBILIEHHBIM PaCcCOJIOM, CYIIHJIN Haa O€3BOAHBIM CYJb(ATOM HATPHS H TOCITE
OT(PUIBTPOBBIBAHUS OCYIIAIOIIEr0 peareHTa KOHUEHTPHUPOBAIH P MOHIKEHHOM
naByieHud. [TonydeHHBIH OCTATOK OYUINAJIH C MOMOILIBI KOJOHOYHOHN XpoMmaTorpaduu
(rekcaH/3TUNANETAT) U MOJyYaln UCKOMoe coenuHeHue (583 mr, 62%) B BUIE
KEJITOT0 TBEPAOTO BEIIECTBA.
XKXMC, m/z: 593 [M+H]"
B3XX, Bpems yaepxkuanus: 1,13 mun (ycnosus nposenenus asanusa: G)

Coenunenue 17:
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Metun-2-[(2-amunro-3-pTopnupunui-4-un)merun]-5-(2-prop-4-
TPUMETHUIICUJIMIIAHUIINHO )TUPUANH-4-KapOOKcHIaT
[Xumuueckas popmyna 276]
0.0
e
H F
N

HNT Y SN sil
! |

Hckomoe coenquHeHue CUHTE3UpOBaiu u3 Mmetun-2-[[2-[(2,4-
IUMETOKCHU(EHUI)METHIaMHUHO | -3 - TopnupuanH-4-ui|metni]-5-(2-prop-4-
TPUMETUJICHIIMJIAHUIINHO )TUpUANH-4-KapOokcuiaTa (coennHeHne 16) mpu Takux ke
YCIOBHSIX, KAK OMUCAHHBIE B IPUMEpPE MOJYyUEHUsI COSTUHEHUS a6.
XKXMC, m/z: 443 [M+H]"
B3XX, Bpems ynepxkuBanus: 0,83 muH (ycnosus nposeneHus aHanusa: G)

Coenunenue 18:

Metun-2-[(2-amuno-3-propnupunui-4-un)merun]-5-(2-prop-4-

HomaHUNINHO )MUPUIUH-4-KapOoKcHIaT

[Xumuueckas popmyna 277]
0.0

PactBop metun-2-[(2-amuno-3-propnupunun-4-un)merui]-5-(2-prop-4-

TPUMETUJICHIIMJIAHUIIMHO )TUpUAnH-4-kapOokcunaTa (coenunenne 17, 300 mr, 0,678

MMmoJisi)B 6e3BogHOoM JIXM (14 min) oxnaxpanu g0 0°C, noGaBisiin MOHOXJIOPUI Hoaa

(220 wmr, 1,36 mmons) u cmech nepemewmusanu npu 0°C B reuenne 30 MUH U 3aTEM
NP1 KOMHATHOW TeMnepaTrype B TedeHue 3 4. PeakIMOHHYI CMeCh KOHLIEHTPUPOBAIHU

Ipyu MOHUKEHHOM HAaBJICHUU U HOJ'Iy‘lGHHbeI OCTaTOK OUHIIaJIu ¢ MIOMOIIBIO

KOJIOHOYHOH XpomaTtorpaduu ¢ obpamieHHON $a30i U moaydaad HCKOMOe COeNTUHEeHUe

(320 mr, 95%) B BHJE XKEATOTrO TBEPAOTO BEILIECTBA.
XKXMC, m/z: 497 [M+H]"
B3XX, Bpems yaepxkuanus: 0,69 mun (ycnosus nposeneHus aHanusa: G)

Coenunenue L-1:
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5-(2-®Ttop-4-tioganminuHo)-2-[[3-¢pTop-2-(MeTuncynbpaMOnIaMUHO )TUPUIUH -4 -
wi|metun | nupuauH-4-kapOokcamMua

[Xumuueckas popmyna 278]
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTHI-2-[(2-aMuno-3-pTopnupunmuH-
4-un)metun]-5-(2-prop-4-iogaHmInHO ) IUpUANH-4-KkapOokcuiaTa (coequnenue 18)
IPU TAKHUX JK€ YCIOBHUSX, KAK OMMCAHHBIE B IPUMEpPaxX MOJYUYCHUsSI COeJUHEHUS a7,
coenquHenus K-10 u coenunenus A-1.
XKXMC, m/z: 575 [M+H]"
B3XX, Bpems yaepxuBanus: 1,36 muH (ycioBus npoBeneHUs aHanu3a: B)
Coenunenue ml:
Metnn-2-aMUHO-6-(aMUHOMETHI )TUPUANH-3 -KapOOKCHUIaTANALIETAT

[Xumuueckas popmyna 279]
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ITocne nobaBneHust MOPOMIKOOOPA3HOIO KaTAIU3aTOpA - MaJIausl Ha
aktTuBupoBaHHOM yrie (10% nmamnanus) (933 mr, 0,877 MMOJIs) K CMELIAHHOMY
pacTBOpPY METHJI-2-aMUHO-0-LHaHONMUPHUANH-3-kapOokcunara (9,14 r, 51,6 mmoust) B
ykcycHol kuciore (100 mur) u metanose (100 mir) cmech mepemMenInBain B aTMocdepe
BOJOPOAA IPU KOMHATHON TeMrepaType B TeueHue 4 4. PeakIluOHHYIO CMeCh
¢unpTpoBanu Uepe3 UETUT U GUIBTPAT KOHUEHTPUPOBAJIU MPU MOHMKEHHOM
IABJICHUU M MOJYYaJId HCKOMOE COEMHEHHNE B BHAE HEOUHIIeHHOro npoaykra (15,3
r).

XKXMC, m/z: 182 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,26 muH (ycyioBus npoBeneHus asanusa: G)

Coenunenne m2:

Metun-2-aMuHO-6-((popMaMUAMETHI)TUPUIUH-3 -KapOOKCcHIaT
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[Xumuueckas popmyna 280]

_0._0

Vkcycubiii auruapua (115 ma, 1,22 monst) B Teuernue 30 MuH 100aBIIsUTH K
pPacTBOpPY METHJI-2-aMUHO-6-(aMUHOMETHI ) TUPUIUH-3 -KapOOKCcHIaTAHALlETATa
(coenunenue m1, 14,7 r, 48,8 mmouist) B MypaBbuHOM KucioTe (230 M) U cMech
nepememnBanu npu 70°C B TeueHne HOYU. PeakIIMOHHYIO CMeCh KOHLEHTPUPOBAIHU
NPU NMOHM)XEHHOM JIaBJICHUH, K MMOJYYEHHOMY OCTaTKy A00aBJISIIN HACBIICHHBIH
BOJHBIHA pacTBOP ruApokapOOHATa HATPUS U CMECh 3KCTPArHPOBANIH 3TUIALIETATOM.
Opranuueckuii CIOH MPOMBIBAJIM HACBILIIEHHBIM PACCOJIOM, CYIIHIN HaJx 0€3BOAHBIM
cynb(haToM MarHus M NMocie OTGPUIbTPOBBIBAHHS OCYLIAIOIIEr0 peareHTa
KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM JaBieHuH. IlonydeHHbI 0CTATOK OYHINAH C
MOMOII IO KOJIOHOYHOU XpomaTorpaduu Ha amuHocunukarese (rekcan/JAXM) u
nosy4yanu uckomoe coenuHenue (8,16 r, 80%) B Buae KeNTOro TBEPAOIO BEIIECTBA.
XKXMC, m/z: 210 [M+H]"

B3XX, Bpems ynepxkusanus: 0,29 muH (ycnoBus nposeneHus asanusa: G)

Coenunenne m3:

Metun-2-aMuHO-5-0poM-6-(popMaMUAMETHI ) TUPUIUH-3 -KapOOKCHUIAT

[Xumuueckas popmyna 281]

_0._0
. NH,
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ITocne mMpOBOAMMOro HECKOJbKUMH MOPUHSIMH 100aBIeHUS N-
opomcykuuaumuzaa (7,87 r, 44,2 MMoIist) K paCTBOPY METUII-2-aMUHO-0-
(bopmamMuaMeTun)mupunuH-3-kapookcunara (coequHenue m2, 9,25 r, 44,2 Mmoutsi) B
6esBogHOM aneroHuTpuie (400 M) cMech mepeMeInuBaIl MPU KOMHATHOM
Temneparype B TeueHue | 4. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAJIH MPHU

MOHM)KEHHOM JIaBJICHUH U K MOJYYEHHOMY OCTaTKy noOasisinu Bony. [lonyuenHoe
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TBEPAOE BEIIECTBO NPOMBIBAJIIM BOAOH U mosy4danu uckomoe coennHenne (12,0 r,
94%) B BHUIE XKEJITOTO TBEPJOrO BEIIECTBA.
XKXMC, m/z: 288 [M+H]"
B3OXX, Bpems ynepxxkusanus: 0,52 muH (ycyioBus nposeneHus asanusa: Q)
Coenunenne m4:
Metun-5-amuno-8-6pomumunasof 1,5-aJnupunun-6-kapookcunar

[Xumuueckas popmyna 282]
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ITocne nobasnenus pochopunxmopuna (17,5 miu, 187 mmoseii) Kk CyCreH3un
METHII-2-aMUHO-5-0poM-6-(popmaMuaMeTHI)TUPUANH-3 -KapOoKcunara (CoequHEHHE
m3, 12,0 1, 41,7 mmons) B 6e3BogHOM Toxryosie (200 Mir) cMech nepeMenIuBaiu Mpu
95°C B Teuenue 1 4. PeakIMOHHYIO CMECh KOHIIEHTPUPOBAJIH NMPHU MOHUKEHHOM
JABJIEHUU U K TIOJIYyYEHHOMY OCTaTKY N0OaBJIsAIN HACBHIIEHHbIN BOJAHBIH PacTBOP
ruapokapOoHara Hatpus U Boay. I[lonydeHHOe TBepHO€ BEIECTBO MPOMBIBAIN BOAOM
u pactBopsinu B JIXM u 3aTtem cymmin Hag 0€3BOAHBIM CyJb(aTOM MarHus.
Ocymaromuii peareHT OTQUIBTPOBBIBAIH, 3aT€M (QUIBTPAT KOHLEHTPUPOBAJIH NIPU
NOHIM)KEHHOM JaBJIE€HHUH U Mojy4aiu uckomoe coequnenue (10,5 r, 93%) B Bune
CBETJIO-KOPUUYHEBOI'O TBEPAOrO BELIECTBA.

XKXMC, m/z: 270 [M+H]"

BOXX, Bpems yaepxkuBanus: 0,65 muH (ycnoBus npoBeneHus aHanusa: G)
Coenunenue mS:
Metun-5-[6uc[(2-meTunnponan-2-uia)okcukapOOHUI |aMHHO|-8-

Opomumunaszo[1,5-alnupunun-6-kapOokcunar

[Xumuueckas popmyna 283]
oo § X
o
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ITocne nobasnenus 4-numernnamunonupuanna (143 mr, 1,17 mmons) x
pacTBOpy MeTHiI-5-aMuHO-8-0poMumunasoll,5-ajnupuann-6-kapbokcuiara
(coenunenue m4, 1,58 r, 5,85 mmounst) u nu-tper-Oyrunnukapoonara (3,19, 14,6
mmouisi) B 6e3BogHoM JIXM (50 mur) cMech mepeMeInnBaiy Mpyu KOMHATHON
TeMIepaType B TeueHue 2 4. PeakliluOHHYI0 CMeCh KOHLEHTPUPOBAJIH NIPU
MOHUKEHHOM JIaBJIEHUU U MOJYYEHHBIH OCTATOK OYHUIIAJIN C TOMOIIBIO KOJIOHOYHON
xpoMaTtorpaduu Ha CUJIMKATeJe U MOJy4Yain uckomoe coenunenue (2,5 r, 91%) B
BHJI€ JKEJITOI'O TBEPAOro BElIeCTBa.

XKXMC, m/z: 470 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,95 mun (ycnoBus npoBeneHus aHanusa: G)
Coenunenue mo6:
Metun-5-[6uc[(2-meTunnponan-2-uia)okcuKapOOHUI |aMIHO|-8-

sTeHunuMHuAa3o[ 1,5-alnupunun-6-kapboxcunar

[Xumuueckas popmyna 284]

CMemaHHy0 CyCMeH3U0 MeTHi-5-[0uc[(2-meTunnponas-2-
wi)okcukapOonmi|aMuHo]-8-6pomumunazof 1,5-a|nupunun-6-kapbokcunara
(coequnenue mS, 2,5 r, 5,32 mmous), Bununrpudropbopara kanus (1,07 r, 7,97
MMOJIs1), TeTpakuctpudenmipochunnannanus (614 mr, 0,532 mmosns) u kapOoHata
uesus (5,20 r, 16,0 mmounst) B 1,4-guokcane (40 mia) u Boxe (10 mi) nepemeniupanu
npu 100°C B TedyeHue 2 4. PeakIUOHHYIO CMECh AKCTParupoBalid 3TUJIALETAaTOM U
OPraHUYECKUH CJIOM MPOMBIBAJIM HACBILIEHHBIM PACCOJIOM U CYIIUIN HaJ O€3BOAHBIM
cynbparom Maraus. Ocymarmuii peareHT oTQHIbTPOBBIBAIH, 3aTEM CMECh
KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM JABJIEHUH U MOJYyYEHHBIH OCTATOK OUHINATH C
MOMOIIBIO KOJIOHOYHOW XpoMaTorpaduu Ha CHIIMKATeJ e U MOJIy4Yalld HCKOMOE
coenuHenue (1,68 r, 76%) B BUAE KeJITOr0 TBEPAOTO BEIIECTBA.

XKXMC, m/z: 418 [M+H]"
B3XX, Bpems ynepxxkuBanus: 0,89 muH (ycnosus nposeneHus asanusa: G)

Coenunenue mS:
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Mertun-5-amuno-8-popmunumunasol 1,5-alnupunmus-6-
kapbokcunarrpudropamnerar

[Xumuueckas popmyna 285]

_0._0
o N F})k
OH
D, F
H \ N F

Hckomoe coeqrHEeHNE CUHTE3UPOBAH U3 MeTHI-5-[ Ouc[(2-meTunnpomnaH-2-
un)okcukapOoHui|amMmuno|-8-3reHrmnumuaasof 1,5-a]nupunun-6-kapOokcuiara
(coenuHeHre MO6) NMPH TAKUX Ke YCIOBUSIX, KAK OMUCAHHBIE B TPUMEPAX MOJyUEHUS
COeAMHEHUs CO U coennHeHne ab.

XKXMC, m/z: 220 [M+H]"

B3XX, Bpems ynepxkuanus: 0,48 muH (yciaoBus npoBeneHus aHanusza: G)
Coenunenue m9:
MeTtun-5-amuno-8-(5,5-qumerunn-1,3-aguokcan-2-min)umunaso[ 1,5-alnupunua-6-

KapOokcuiar

[Xumuueckas popmyna 286]
0.0
NH,

CycneHnsuto metmi-5-aMuHo-8-popmunumuaasol 1,5-alnupunns-6-
kapOokcunarrpudropanerara (coenuaenue m8, 475 mr, 1,43 Mmouisi), MOHOTHIpATa
N-TOJYOJCYIbPOHOBOH KUCIOTHI (54,2 mr, 0,285 mMmons) u 2,2-numernin-1,3-
nponanguona (742 mr, 7,13 mmodns) B Tonyoute (30 mia) nepememusanu npu 110°C B
teyenune HouH. K peaknuonnoi cmecu nodasmsiau JJUIIDA (1 mi), 3aTem ee
KOHIIEHTPUPOBAJHU NMPU MOHWKEHHOM AaBieHnH. [IonydeHHBIH OCTATOK OYHINATH C
MOMOIIBIO KOJIOHOYHON XpoMarorpaduu ¢ odpameHHoN $pa3oi U monydain HCKOMOe
coenuHenue (340 mr, 78%) B BUIe KPaCHOTO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 306 [M+H]"
B3XX, Bpems yaepxkuanus: 0,66 muH (ycnoBus nposeaeHus ananusa: G)

Coenunenue m10:
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MeTtun-5-xnop-8-(5,5-gumernn-1,3-quokcan-2-un)umunasof 1,5-aJmupunus-6-
KapOokcuiar
[Xumuueckas popmyna 287]
0. 0O

Cl

Cycnensuto Metus-5-amuHo-8-(5,5-gumerun-1,3-nquokcan-2-wi)umunasof 1,5-
almupunuH-6-kapbokcunara (coenuHernne m9, 340 mr, 1,11 MMoIs) B aLleTOHUTpHUIIE
(15 mn) oxnaxnanu no 0°C u 3arem nodasisnu xnopun meau(l) (165 mr, 1,67 mmouns)
u xnopun menu(1l) (225 mr, 1,67 mmomns). 3arem noGasisau TpeT-OyTHHUTPUT (172
mr, 1,67 MMOIIsT), 3aT€M CMeCh MepeMELIUBaIN P KOMHATHOW TeMIEpaType B
tedueHue 30 MuH. PeakIMOHHYIO CMeCh KOHIIEHTPUPOBAJHU NMPU MOHUKEHHOM JaBJIEHUH
U TTOJIYyYE€HHBIH OCTATOK OYMINAIHU C IIOMOIIBIO KOJOHOYHOH XpoMartorpaduu ¢
obpamenHo# a3oii u mosyyanun uckomoe coenuHenue (237 mr, 66%) B Buge
KPacHOTO TBEPJOrO BELIECTBA.

XKXMC, m/z: 325 [M+H]"
B3XX, Bpems ynepxkusanus: 0,77 muH (ycnoBus nposeneHus asanusa: G)

Coenunenne m11:

Metun 8-(5,5-numerun-1,3-guokcan-2-un)-5-(2-prop-4-

HonanunuHo)umMuaaszol 1,5-a]nupuaguu-6-kapOokcuaart
[Xumuueckas popmyna 288]

_0._0 -

ZT

Cycnensuto metmi-5-xyuop-8-(5,5-aumeTnn-1,3-quokcan-2-mn)umungasof 1,5-
alnmupunuH-6-kapbokcunara (coenunenne m10, 237 mr, 0,730 mmoust), kapboHaTa
uesus (713 mr, 2,19 mmons) u 2-¢prop-4-tionanununa (346 mr, 1,46 mmons) B JIMA (4
mi) nepememusanu npu S0°C B Teuenne Houu. K peaknmoHHoN cmecu n100aBisin

BOJY U CMECh 3KCTPArupoBajIu dTunaneratoM. OpraHudeckuil CJOM MpOMbIBAJIH
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HACBILIEHHBIM PACCOJIOM, CYIIHJIH HaJl O€3BOAHBIM CyJIb()aTOM MarHus U 1mocie
OT(PUIBTPOBBIBAHUS OCYIIAIOLIEr0 peareHTa KOHUEHTPUPOBAJIU P MOHIKEHHOM
nasyieHuu. [TonyueHHbIH OCTATOK OYUINAIH C TOMOLIbIO KOJIOHOYHON XpoMaTorpaduu
¢ obpameHHOM (pa3oii u monyuanu uckomoe coenunenue (210 mr, 55%) B Buge
JKEJITOr0 TBEPAOTO BELIECTBA.

XKXMC, m/z: 526 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,02 muH (ycnoBusi mpoBeneHus aHanusa: G)
Coenunenue m12:
Metun-5-(2-prop-4-fionanuinmHo)-8-popmmnumunaszo[ 1,5-aJnupuaun-6-

kapOokcuiar

[Xumuueckas popmyna 289]
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CwmemaHHy0 cycrneH3uo MeTun-8-(5,5-numerun-1,3-nuokcan-2-un)-5-(2-prop-
4-tiomanunuHo)umuaas3of 1,5-aJonupunuu-6-kapbokcunara (coequnenne mll, 210 wmr,
0,400 mmoust) B Boge (2 mur) u TOK (2 M) mepemeninBaiy npu KOMHaATHOM
Temneparype B TeueHue 1 4. PeakimOHHYI0 CMeCh KOHLIEHTPUPOBAIHU MPH
MOHM>KEHHOM JIaBJIEHUH U MOJYYEHHBIH OCTATOK OYHUIIAJIN C MOMOIIBIO KOJIOHOYHON
xpomatorpaduu ¢ obpamenHoit ¢pazoit (0,1% BOAHBIN pacTBOP MypaBbUHOM
kucinotel/0,1% pacTBOp MypaBbMHOMW KHUCIOTHI B ALIETOHUTPUIIE) U MOJYYaTH HCKOMOE
coenuHenue (168 mr, 96%) B BuIe KENTOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 440 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,84 muH (ycioBus npoBeneHus aHanusa: G)
Coenunenue m15:
Metun-8-[(2-amuno-3-propnupunui-4-un)merun]-5-(2-prop-4-

HomanunuHO)UMuaszo[ 1,5-alnupunun-6-kapookcunarrpudropamnerar

[Xumuueckas popmyna 290]
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Hckomoe coenuHEeHNe CUHTE3UPOBaIN U3 MeTHI-5-(2-¢pTop-4-fionaHNINHO)-8-
dopmunumunasol 1,5-alnupuanH-6-kapbokcunara (coequnenue m12) npu Takux xe
YCJIOBHSIX, KAK OMMCAHHbBIC B IPUMEpaX MOJYyYEHUs] COCNMHEHHs a2, COeTUHEHHS a5 U
coenquHenus a6. Ognako MeOH ucnons3osanu Bmecto EtOH, koTopblii ucnonbs3oBanu
B MPUMEpPE MOJYUYECHHUSI COCTMHEHUS a2.

XKXMC, m/z: 536 [M+H]"
B3XX, Bpems ynepxkuBanus: 0,54 muH (ycJoBus mpoBeneHus aHanusa: F)

Coenunenue m16:

Tpudropauerar 8-[(2-amuno-3-propnupunus-4-un)merun]-S5-(2-¢prop-4-
HomanunuHO)UMUa3o[ 1,5-alnupuauna-6-kapOOHOBON KHUCIOTHI

[Xumuueckas gopmyna 291]
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CMemaHHy0 CyCHeH3u0 MeTI-8-[(2-amuno-3-propnupununa-4-un)MeTun]-5-
(2-prop-4-tiopanunuHo)umMuaasof 1,5-a]nupunun-6-kapbokcunarrpudropamnerara
(coequnenue m15, 60 mr, 0,092 Mmousi) U MOHOTHApaTa TUAPOKcHUaa tuTus (78 mr,
1,85 mmons) B TI'® (3 mn) u Boge (2 mu) nepememnBanu npu S0°C B Te4yeHHE HOYH.
PeakinoHHYI0 CMeCh MOAKUCIISIN MyTeM N00aBIEeHUS] MyPaBbUHON KHCJIOTHI H
KOHIIEHTPUPOBAJH MPHU NOHWKEHHOM HaBieHuu. [loaydeHHbIH OCTATOK OYHINAIH C
MOMOIIBIO KOJIOHOYHOU XpomaTtorpaduu ¢ obpamennoi ¢asoii (0,1% BoxHBIH pacTBOp
T®K/0,1% pactBop T®K B aneTOHUTpHUIIE) U MOIYUAJIH HCKOMOE CoeTuHeHuE (42 M,
72%) B BHUIE )KEJITOTO TBEPAOrO BELIECTBA.

XKXMC, m/z: 522 [M+H]"
B3OXX, Bpems ynepxxkuanus: 0,45 muH (ycioBus mpoBeneHus aHanusa: F)

Coenunenue ml7:
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8-[(2-AmuHo-3-pTopnupunun-4-un)merun]-5-(2-prop-4-
Homanunuuo)uMunaszol 1,5-alnupunun-6-kapbokcamuarpudropanerar
[Xumuueckas popmyna 292]
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PactBop Tpudropauerara 8-[(2-amuHO-3-pTopnupuauH-4-mi)metui|-5-(2-prop-
4-tiomanunuHo))umuaa3of 1,5-aJnupunuu-6-kapOOHOBOH KUCIOTH (coenuHeHue m16,

42 wmr, 0,066 mmons) B JIM® (1,6 mu) oxnaxknanu no 0°C u 3atem nobasysm FATY

(390 wmr, 1,03 mmoust), xsopua ammonust (67,2 mr, 1,26 mmons) u JJUIIDA (0,253 wmu,

1,45 mMonsl) 1 cMech MepeMemnBaliy P KOMHATHON TeMIepaType B TeUeHUE S5 4.

PeakinoHHYI0 CMeCh KOHIIEHTPUPOBAIH MPU NOHMWKEHHOM JABJIEHUH U MOJYyYEHHBINH

OCTaTOK OYHIIAJHU C TTOMOIIBIO KOJOHOYHOH xpoMarorpaduu ¢ obpameHHoH (a3oii

(0,1% Bonssrit pacteop TPK/0,1% pacrBop T®K B aneroHuTpuie) u noiaydaru

uckomoe coenuHenue (25 mr, 60%) B BUIE JKENTOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 521 [M+H]"

B3OXX, Bpems ynepxxkusanus: 0,41 muH (ycnoBus nposeneHus asanusa: F)
Coenunenune M-1:
5-(2-®@rop-4-tiopanunuHo)-8-[[3-prop-2-(MeTuincynbhaMONIaMUHO ) TUPUAUH -4 -

wi|metun|umunasol 1,5-aJnupuaun-6-kapOokcamun

[Xumuueckas popmyna 293]

HoN__O
. F
o U]
\N’S\N = N
H H W
F N

Hckomoe coequHeHne CUHTEe3upoBaiu u3 8-[(2-amuno-3-propnupunns-4-
un)metun|-5-(2-prop-4-iionanunuuo)umunasol 1,5-a]nupuanu-6-
kapOokcamuaTpudropanerara (coenuHerne m17) nNpu Takux e yCIOBHAX, KaK
ONHMCaHHbIE B IPUMEPE MONyUeHUs coequHeHus A-1.

XKXMC, m/z: 614 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,18 mun (ycnoBus npoBeneHus aHanusa: B)
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Coenunenue nl:
6-Xnop-5-prop-4-(2-prop-4-fiogaHUNINHO ) IUPUIUH-3-KapOOHOBAsT KUCIIOTA

[Xumuueckas popmyna 294]
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PactBop 2-dpTop-4-fioganununa (2,26 r, 9,52 mmous) B 6e3pogHom TI'® (8 mur)
oxnaxnaanu 1o -78°C u 3arem nobasysiau 2 M pacteop JAJI B cmecu
TIr' @/rentan/stundenson (7,14 min, 14,3 MMOJsi) U cMeCh MEPEeMEIUBAIHA B TEUESHU €
30 muH. JloGaBnsinu pactBop 4,6-nuxyop-S-GTopnupuanH-3-KapOOHOBOW KHCIOTHI
(1,00 r, 4,76 mmomns) B 6e3BogHoM TT'® (8 mur) u cmech nepemermnBanu npu -78°C B
teyeHrne 30 MuH. 3aTeM K peakIMOHHOU cMecu nobaBisinu Boay u 6 M pacTtBop
XJIOPUCTOBOAOPOAHON KHUCJIOTHI AJid AOBeAeHus 3HadyeHnus: pH no pasHoroor 1 no 2 u
CMeCh 3KCTparupoBaiu stunaneratoM. Opraanvdeckuil CIoi Cymuian Hax 0e3BOIHBIM
cyiabdaTtom HATPHUs U MOCJe OTQUIBTPOBBIBAHUS OCYIIAIOIIEr0 peareHTa
KOHIIEHTPUPOBAJH MPU MOHMUKEHHOM AaBieHuu. [IpoBoaunm nepexpucTamin3anuio
(IXM) nmony4eHHOro OCTaTKa U Mojydaiu uckomoe coenunenue (850 mr, 44%) B
BUJI€ CBETJIO-KOPUUYHEBOI'O TBEPAOTO BEIIECTBA.
XKXMC, m/z: 411 [M+H]"
B3XX, Bpems yaepsxkuBanusi: 0,85 muH (ycnoBus nmpoBeneHus aHanusa: G)
Coenunenue n2:
Metun-6-xyop-5-¢prop-4-(2-prop-4-fiomaHUNIUHO )TUPUIHH-3 -KapOOKcHIaT

[Xumuueckas popmyna 295]
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Hckomoe coequHeHne CUHTE3UPOBaIu U3 6-xyop-5S-¢prop-4-(2-prop-4-
HOMaHUINHO )MUPUIUH-3-KapOOHOBOH KUCIOTHI (COeANHEHNE nl) MpU TaKUX XKe
YCIOBUSIX, KAK OMMCAHHBIE B IPUMeEpPE MOJYyYeHUs COeqUHEeHus al.

XKXMC, m/z: 425 [M+H]"
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B3XX, Bpems yaepxkuanus: 1,04 mun (ycnosus nposeneHus asanusa: G)
Coenunenue n3:
Metun-5-prop-4-(2-¢pTop-4-onaHUINHO)-6-TUAPOKCUTTHPUANH-3-KapOOKCUIaT

[Xumuueckas popmyna 296]
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Kap6onart kanus (570 mr, 4,12 mmouns) u N-rugpokcuaneramun (186 mr, 2,47
MMOJIs1) 1O0aBISAIN K pACTBOPY METUI-6-XI0p-5-pTop-4-(2-pTop-4-
HomaHUINHO)MUPUAUH-3-KapOokcunara (coenuHenne n2, 350 mr, 0,824 mMmons) B
JIAMCO (2,75 mxn) u cmech nepememuBany npu 100°C B Teuenne 1 4. K peakunoHHoOi
cMecH 100aBJIsUIH BOY M MOJIYYEHHOE TBEPO€ BEUIECTBO MPOMBIBAJIH BOAOH U C
nomombio JIXM u nonyyanu uckomoe coenquHenue (281 mr, 84%) B Bumge CBETIO-
KOPUYHEBOI'O TBEPAOTO BEIIECTBA.

XKXXMC, m/z: 407 [M+H]"
B3XX, Bpems ynepxkuBanus: 0,72 muH (ycioBus nposeneHus asanusa: G)

Coenunenue n4:

N-[4-(bpommeTun)-3-pTopnupunun-2-umnl-1,1-nupeanamMeraHuMuH

[Xumunueckas ¢popmyna 297]

Br

JUIIDA (3,93 mu, 22,5 MMOJIsi) U aHTUAPUI METAHCYJIb(OHOBOH KUCIOTHI (2,07
r, 11,3 mmonst) noGasusinu k pactBopy [2-(0eH3ruapunnaeHaMuHo)-3-Gropnupuans-
4-un)meranon (2,30 r, 7,51 mmons) B 6e3Bonrom AXM (37,5 mn) u cmech nipu
KOMHATHOH TeMIepaType nepemMemunsaiy B TeueHne 30 muH. 3ateM no0aBisian
pactBop Opomuna nmutus (3,26 r, 37,5 mmons) B 6e3sogHom TT'® (0,5 mun) u cmech
NepeMelnBaId NP KOMHAaTHON TeMnepaTtype B TedyeHue 2 4. K peakIuOHHOU cMecHu
n00aBJISIN BOIY U CMECh 3KCcTparupoBaiu ¢ nomompio JIXM. Opranuueckuii cioi

CyIIMJIN HaJx 0€3BOAHBIM CyJIb()aTOM HATPUS U MOCie OTQHUIBTPOBBIBAHUS



10

15

20

25

30

-231-

OCYINAIOIIEro peareHTa KOHUEHTPUPOBAJIH NPHU MOHMKEHHOM AaBieHuu. [lomyueHHbIi
OCTaTOK OYHIIATHU C TTOMOIIBIO KOJOHOYHOH XxpoMarorpaduu ¢ obpameHHol Gpa3oil u
nosny4anu uckomoe coenuHenue (990 mr, 34%) B BUAE JKENTOrO MOJYKUIKOTO
BEIECTBA.

XKXMC, m/z: 369 [M+H]"

BOXX, Bpems yaepskuBanusi: 0,94 muH (ycnoBusi npoBeneHus aHanusa: G)
Coenunenue nS:
Metun-1-[[2-(6eH3ruapunuaeHaMuHo)-3 -G ropnupuanH-4-un|metun|-5-prop-4-

(2-pTop-4-HiogaHUINHO)-6-0KCOMUPUIUH-3 -KapOOKCcHIaT

[Xumuueckas popmyna 298]

Tunpun mutus (1,85 mr, 0,222 mmoutst) noOaBIsIIN K pacCTBOPY MeTUI-S-pTOop-4-
(2-pTop-4-fiogaHUNINHO)-6-TUAPOKCUNTUPUANH-3-KapOokcunaTa (coenuHenue n3, 30
mr, 0,074 mmons) B 6e3pogaom IM® (0,739 M) u cMech nepeMeInBalu MpH
KOMHATHOU Temmepatype B Tedenne 30 muH. 3ateM nodasisiau pactsop N-[4-
(6pommerun)-3-propnupunuu-2-uinl-1,1-nupennnmerannmuna (coenunenue n4, 82
mr, 0,222 mmousi) B 6e3pogrom TI'® (0,5 M) U MONYyYEHHYIO CMECh MepeMelIuBaIn
Ipy KOMHATHOW TemmepaType B TedeHne | 4. 3aTeM JONMOIHUTENbHO A00aBIISIIH
pactBop ruapuaa gutus (1 mr, 0,126 mmoust) B 6e3Boguom TT'® (0,5 mu) u
coequnenue n4 (25 mr, 0,068 MMouIsl) U MepeMeIInBAHNE MPOJOJIKAIU MPH
KOMHaTHOW TeMnepaType B TeueHue 1 4. PeakinonHyro cMmech oxyaxaanu 1o 0°C,
N00aBJISIN YKCYCHYIO KHCIOTY (21,1 MKJI) ¥ BOIY ¥ CMECh SKCTparupoBaliu
stunaneratoM. OpraHN4ecKui CJIOH CYyIMIN Hax 0€3BOAHBIM CYJIb(paTOM HATPHS U
nocje OTGUIBTPOBBIBAHHS OCYLIAIOINETO peareHTa KOHIIEHTPUPOBAIHU MPH
NOHW)KEHHOM JaBieHuH. [loaydeHHbIH OCTaTOK OYHINAJIN C TOMOLIbIO KOJOHOYHOM
xpomartorpaduu Ha cunukarene (rekcaH/3TUIALETAT) U MOIyYaln HCKOMOe
coenuHenue (19 mr, 37%) B Buge OECIIBETHOTO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 695 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,05 mun (ycnoBus nposeneHus asanusa: G)

Coenunenue n8:
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1-[(2-Amuno-3-propnupunus-4-un)merun]-S-prop-4-(2-prop-4-iiogaHUIUHO)-
6-oKCcoOnmUpUANH-3-KapOoKkcamMuna

[Xumuueckas popmyna 299]
H.N.__O

HF
N™ X /lN
I
N
H,oN Z F
F O

Hckomoe coeqrHEeHNE CUHTE3UPOBAN U3 MeTHII- 1 -[[2-(OeH3ruapuingeHaMuHoO )-
3-propnupunun-4-un|merui]-S-¢prop-4-(2-prop-4-itonaHUNNHO)-O-OKCOMUPUANH-3 -

kapOokcuiara (CoennHEeHHe NS) MPU TaKHUX JK€ YCIOBUSX, KAK OMMMCAHHBbIE B IPUMEpPax

10

15

20

25

NOJy4YeHUsl coeJUHeHus a6, coequHenus a7 u coequHenus K-10. Onnako Ha
HayaJbHOM CTaAuy peaklUHu, KOTOPYIO NPOBOJAMIM NPU TaKUX XK€ YCIOBUSAX, KaK
ONHMCaHHbIE B IPUMeEpPE MOJYyUYEeHUs COequHeHus a6, nobasusinu 4 M pacTBop
XJIOPUCTOBOAOPOAHON KUCJIOTHI.
XKXMC, m/z: 516 [M+H]"
B3XX, Bpems yaepxxkuanus: 0,52 muH (ycnosus nposeneHus asanusa: C)

Coenunenue N-1:

5-®top-4-(2-pTop-4-itogannnuno)-1-[[3-pTop-2-
(MeTuncynbpaMOUIaMUHO ))TUPUANH-4-1IT|METHI |-0-OKCOMUPUANH-3-KapOOKcaMug

[Xumunueckas ¢popmyna 300]
H.N.__O

, F
N
Qo NN 7
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SN F
HoH ¢ 0

Hckomoe coenquHeHne cuHTe3upoBaiu u3 1-[(2-amuno-3-propnupunns-4-
un)metun|-5-prop-4-(2-pTop-4-onaHUNINHO)-0-0OKCOMUPUANH-3 -KapOoKkcamMuaa
(coenuHeHue n8) MpH TAKUX XK€ YCIOBUAX, KAK OMHUCAHHbIE B IPUMEPE MOJTYUESHHUS
coenquHeHus A-1.

XKXMC, m/z: 609 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,94 muH (ycioBus mpoBeneHUs aHanu3a: A)

Coenunenue N-2:
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5-®drop-4-(2-¢prop-4-ftomanununo)-1-[[3-pTop-2-
(mponuncynappaMonTaMUHO ) TUPUANH-4-1II|MeTUI|-6-0KCOMUPUANH-3-KapOoKcaMu

[Xumuueckas popmyna 301]

F O
5 Hckomoe coenuHeHne cuHTe3npoBaiu u3 1-[(2-amuno-3-propnupunus-4-
wi)metui|-5-prop-4-(2-¢prop-4-iHonaHUTNHO)-0-OKCONMUPUANH-3 -KapOOKcaMuia
(coenuneHue n8) U COOTBETCTBYOLIEr0 4-HUTPOPEHUICYIb(amaTa Mpu TAKUX Ke
YCIOBHSIX, KAK OMUCAHHBIC B IPUMEpPE MOJYIEHHS COeNMHEeHns A-1.
XKXMC, m/z: 637 [M+H]"

10 B3XX, Bpems yaepxkuBanus: 1,04 muH (ycioBus mpoBeneHus aHanusza: A)
Coenunenue N-3:
5-®rtop-1-[[3-¢pTOp-2-(MeTunCcynbhpaMonIaMUHO )TUPUANH-4- U |MeTHn]|-4-(2-

dTop-4-mMeTuincynbhaHUIAHUINHO)-6-0KCOMUPUANH-3-KapOOKcaMu

[Xumuueckas popmyna 302]

HN__O
H F
N7 N
~ \S//\ | = N | -
N F S
15 H H F O

Hckomoe coenuHeHue cuHTe3upoBainu u3 1-[(2-amuno-3-propnupuns-4-
un)metun|-5-prop-4-(2-pTop-4-onaHUNINHO)-0-0OKCOMTUPUANH-3 -KapOoKkcamMuaa
(coenuHeHue n8) MpPH TAKUX XK€ YCJIOBUSAX, KAK ONMHCAHHBIE B MPUMEPAX MOJYyUSHUS
coenuHeHus al6 u coenuHenus A-1.

20 XKXMC, m/z: 529 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,88 mMuH (ycioBus mpoBeneHus aHanusza: A)

Coenunenue p3:

Metun-4-(2-prop-4-HonaHIINHO)-6-TUAPOKCU-S-METUINUPUANH-3 -KapOOKCHIaT
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[Xumuueckas popmyna 303]
PO .
H
Y
N~
OH
Hckomoe coennHeHne CUHTE3UPOBAIN U3 4,6-1UXJI0P-S-MEeTUINUPUIUH-3 -

KapOOHOBOI KUCIOTHI IPU TAKUX XK€ YCIOBUSAX, KAK OMUCAHHBIEC B IPHUMeEPax

NOJIyYeHUsI COeAuHeHus ¢S5, coequnenus al u coenunenus n3. OxgHako 2-¢prop-4-

HOaHUJIMH UCIOJb30BAJIN BMECTO 4-M0A-2-MEeTUIAHUINHA, KOTOPBIN UCONIb30BAIN B

npuMepe NoJydYeHHsl COeJUHEHUs c5.

XKXMC, m/z: 403 [M+H]"

B3XX, Bpems ynepxkuBanus: 0,76 muH (ycyioBus npoBeneHus aHanusa: G)
Coenunenue P-1:
4-(2-Dtop-4-itonanununo)-1-[[3-pTop-2-(MeTuncynbhaMonIaMIUHO ) THPUANH-4 -

WJI|MeTHUJ |-5-MeTu-0-0OKCOMUPUANH-3-KapOoKcaMug

[Xumuueckas popmyna 304]

H,N_ O
y F
NZ AN
a2 O
NEY
H H ¢ 0

Hckomoe coequHeHne CUHTEe3UPOBaIu u3 MeTHi-4-(2-pTop-4-HogaHuInHO)-6-
THAPOKCH-5-MeTHIMUPUANH-3-KapOokcunara (coennHeHne p3) Ipu TaKUX Ke
YCIOBHSIX, KaK OMMCAHHBIE B IPUMEpaX MOJYy4YeHUsI COeqUHEHUs n4, coequHeHus b2,
coenquHenus m17, coenunenus a6 u coequHenus A-1. Onnako 2 M BOAHBIN pacTBOp
rUAPOKCHJIAa HATPHUSI UCIIOJIB30BaIld BMECTO MOHOTHAPATA FUAPOKCHAA IUTHUSL, KOTOPBIH
UCIIOJIb30BAIM B IPUMeEpe MONyueHus: coequneHus b2, m 4 M pactsop
XJIOPUCTOBOAOPOAHOMN KUCIOTHI B 1,4-AUOKCaHE UCTOJIB30BaJId BMECTO
TPUPTOPYKCYCHOHN KUCIOTHI, KOTOPYIO UCIIOJIB30BAIN B IPUMEPE MOTYUEHHUS
coenuHeHus aod.

XKXMC, m/z: 605 [M+H]"
B3XX, Bpems yaepxxkuBanus: 0,66 muH (ycnosus nposeneHus asanusa: C)

Coenunenue P-3:
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4-(2-Ptop-4-itonanununo)-1-[[3-pTop-2-[(1-
METHJILUKIOOYTHI)CY b aMONIAMHUHO |TUPUANH-4-1IT|MeTHI |-5-MeTUI-6-
OKCOMUPUANH-3-KapOoKcamMu

[Xumuueckas popmyna 305]

H,N_ O
n F
0 0 N7 AN
T ieNeqe
NN
5 H H F O

Hckomoe coequHeHne CUHTE3UPOBaIu U3 MeTHi-4-(2-prop-4-HogaHminHo)-6-
THAPOKCH-5-MeTHIMUPUANH-3-KapOokcunara (CoennHeHne p3) Ipu TaKUX Ke
YCIOBHSIX, KaK OMUCAHHBIE B IPUMEpPaX MOJYyUYECHHS COCNNHEHHS N4, cCoOeNnHEeHus b2,
coenquHenus m17, coenunenus ab u coeauHenus A-1. Onnako 2 M BOAHBIN pacTBOp

10 rUAPOKCUJIAa HATPUSI UCIIOJIb30BaId BMECTO MOHOTHApPATA FUAPOKCHAA IUTHUSL, KOTOPbIH
UCIIOJIb30BAIN B IPUMeEpe NONyueHus: coequnenus b2, 4 M pactsop
XJIOPUCTOBOAOPOAHOMN KUCIOTHI B 1,4-AUOKCaHE UCHOJIB30BAJIU BMECTO
TPUPTOPYKCYCHOMN KUCIOTHI, KOTOPYIO UCIIOJIB30BAIN B IPUMEPE MOJTYUEHUS
COoeaMHEeHUs ab, U COOTBETCTBYIOIUI 4-HUTPOPEHUICYNb(amMaT UCIOIb30BAH

15 BMECTO 4-HUTpO(EHMIMETUICYIbdamMaTa, KOTOPbII HCIOIB30BAIU B IPUMEPE
NOJy4eHusl coequHeHus A-1.

XKXMC, m/z: 659 [M+H]"
B3XX, Bpems yaepxkuBanusi: 0,76 muH (ycnoBusi npoBeneHus aHanusa: C)

Coenunenue p9:

20 Metun-4-(2-prop-4-HOaaHIINHO)-6-TUAPOKCU-S-METUINMUPUANH-3 -KapOOKCHIAT

[Xumuueckas popmyna 306]

0.0
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Hckomoe coeqnHEeHNE CUHTe3UPOBaAH U3 MeTI-4-(2-pTop-4-iionaHuINHO)-6-
THAPOKCH-5-MeTHINUPUANH-3-KapOokcunara (coennHeHne p3) Ipu TaKUX Ke
25 YCJIOBUSAX, KaK ONUCAHHBIE B IPUMEPAX MOJYYEHUs COeAUHEHUs N4 U COeNUHEHus ao.

Onnako nu-tper-0yTun-2-[4-(6pommerin)-3-GTOPNIUPUANH-2 -1 | UMUHONIPONIAHANOAT
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UCIONb30BaIN BMeCTO N-[4-(6pommerwin)-3-dropnupuaus-2-unl-1,1-
nudeHnIMeTaHUMUHA, KOTOPbIH UCIIOJIb30BANIM B IPUMEPE TMOJYUEHHS COeIMHEHHS
n4, u 4 M pacTBOp XJIOPUCTOBOAOPOAHOU KUCIOTHI B 1,4-AMOKCaHE UCTIOIB30BAIN
BMECTO TPUPTOPYKCYCHOM KUCIOTHI, KOTOPYIO UCIOJB30BAIH B IPUMEPE MOJyUESHUS
coeauHeHus a6.

KXMC, m/z: 527 [M+H]"

BOXX, Bpems yaepsxkuBanusi: 0,72 muH (ycioBusi mpoBeneHus aHanusa: G)
Coenunenue plo:
Metun-1-[[2-(3tuncyapdornnamMmuno)-3-propnupuaun-4-wmi|metun|-4-(2-prop-

4-HONaHUJINHO )-5-MeTHII-6-OKCOMMPUANH-3 -KapOOKCHIaT

[Xumuueckas popmyna 307]

N/

N

Hckomoe coeqnHeHNE CUHTE3UPOBaAIH U3 MeTHI-4-(2-pTop-4-iionaHMINHO)-6-
TUAPOKCH-5-MeTHINUPUANH-3-KapOokcunara (coennHenne p9) u
STUJICYIbPOHUIXIIOPUA MTPU TAKUX K€ YCIOBUAX, KaK ONHMCAHHBIE B IPUMEpeE
MOJIy4UeHUsl coeuHeHus A-25, 3a uckmodenueM toro, uro JAWUIIDA ucnonszoBanu
BMeCTO nupuaAnHa 1 4To O0e3ponublii JIXM ncnons3oBanu BMecTo 6e3BogHoro JIMA.
KXMC, m/z: 619 [M+H]"

BOXX, Bpems yaepxkuBanusi: 0,87 muH (ycnoBusi mpoBeneHus aHanusa: G)
Coenunenue P-2:
1-[[2-(OTuncynbdponmnamuno)-3-propnupunut-4-un|merun]-4-(2-prop-4-

HOMaHUIINHO)-5-MeTHIJI-0-OKCOMUPHUANH-3 -KapOOKcaMu

[XI/IMI/IquKas{ (1)opMyJ1a 308]

N/

\\ //

Hckomoe coeqnHEeHNEe CUHTE3UPOBAIH U3 MeTHII- 1 -[[2-(3TUNCYyIb()OHUIIAMUHO)-

3-propnupunun-4-un|merun]-4-(2-¢prop-4-HoNaHUINHO)-5-METUI-6-OKCOMTUPUANH-3 -
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kapbokcunara (coequHenue pl0) mpu TakUX K€ yCIOBUAX, KAK ONMHCAHHBIE B
npuMepax nojydeHusi coequHenus b2 u coequnenus K-10. Onqnako 1 M BoxHBIiH
pacTBOp FUAPOKCHUA HATPHS MCIOIB30BAIM BMECTO MOHOTHUAPATAa F'UAPOKCUIA JIUTHS,
KOTOPBIH UCIIOJIB30BANIM B IPUMEPE MOJYUEHUS COeJUHEHUs b2,

XKXMC, m/z: 604 [M+H]"

BOXX, Bpems yaepxkuBanusi: 0,67 muH (ycnoBusi npoBeneHus aHanusa: C)
Coenunenue P-4:
N-Luknonponui-1-[[2-(3TuncynbdoHunaMuno)-3-gropnupuaua-4-ui | MeTu|-

4-(2-pTop-4-HONaHMINHO)-5-MeTUI-6-0KCOMUPUANH-3 -KapOOKcaMuA

[Xumuueckas Gopmyna 309]

H
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Hckomoe coeqnHEeHNEe CUHTE3UPOBAH U3 MeTHII- 1 -[[2-(3TUNCYy 1) OHUIIAMUHO)-
3-propnupunun-4-un|merun]-4-(2-¢prop-4-HoHaHUINHO)-5-METUI-6-OKCONTUPUANH-3 -
kapbokcunara (coequHenue pl0) mpu TakUX K€ yCIOBUAX, KAK OMHCAHHBIE B
npuMepax nony4deHus coenuneHus b2 u coenunenust K-10. Ognaxo 1 M BonHbIi
pacTBOp TMAPOKCUA HATPUs UCIOIb30BAIN BMECTO MOHOTHAPATA TUAPOKCUAA JTUTHSA,
KOTOPBIH MCIOJb30BAIH B IPUMeEpPeE MOJTYUCHHUS COeAUHEHHS b2, 1 COOTBETCTBYOIIHI
aMHH HUCIOJIb30BaJH BMecTO 7 M pacrBopa ammuaka B MeOH, xotopsriit
HCIIOJIb30BAJIU B MpUMepe nojyueHus coenunenus K-10.

XKXMC, m/z: 644 [M+H]"

BOXX, Bpems yaepxkuBanus: 0,74 muH (ycyioBusi npoBeneHus aHanusa: C)
Coenunenue P-5:
1-[[2-(OTuncynbdponnnamuno)-3-propnupunut-4-un|merun]-4-(2-prop-4-

HOnaHUINHO)-N-MeTOKCHU-5-MeTHI-6-0KCOMUPUIUH-3 -KapOOoKcaMua

[Xumuueckas popmyna 310]
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui- 1 -[[2-(aTuncyapdoHunamMmuHo)-
3-propnupunuH-4-un|merun|-4-(2-¢prop-4-iHoNaHUINHO)-5-METUI-0-OKCOMUPHUIUH-3 -
kapbokcunara (coequHenue pl0) mpu TakuX ke YCIOBUSIX, KaK OMHCAaHHBbIE B
npuMepax nojydenus: coequHenus b2 u coequnenus K-10. Onqnako 1 M BogHBbI#
pacTBOp TMAPOKCHUA HATPUsl UCIOJb30BAaJIN BMECTO MOHOTUAPATA TUAPOKCUAA JTUTHS,
KOTOPBIN UCTIOIb30BAJIM B MPUMEpPE MOJYUESHHSI COeAUHEHUS b2, 1 COOTBETCTBYIOIIUN
aMHH HUCIIOJIb30Baiu BMecTO 7 M pactBopa ammuaka B MeOH, koTtopblit
HCIIOJIb30BAJH B MpUMepe nojydeHus coenuenus K-10.

XKXMC, m/z: 634 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,67 muH (ycnoBus nposenenus asanusa: C)

Coenunenue P-6:

N-Luknonponun-4-(2-¢prop-4-tionanununo)-1-[[3-pTop-2-
(MeTusCcynbpaMONIAMUHO ) MUPUAUH-4-UIT|METHI |-5-MeTUI-6-0OKCOTMUPUANH-3 -
kapbokcaMug

[Xumuueckas popmyna 311]
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Hckomoe coequHeHne CUHTEe3UPOBaiu U3 MeTui- 1 -[(2-amuno-3-propnupunmus-
4-un)merun]-4-(2-prop-4-iionaHUITUHO)-5-MeTUI-0-OKCOMUPUANH-3 -KapOOKCHIaTa
(coenunenue p9) Npu TAaKUX K€ YCIOBUAX, KAK ONMHCAHHBIE B IIPUMEPAX MOJYUEHHS
coenuHeHus b2, coequnenus al2 u coenunenust A-25. OQHAKO COOTBETCTBYIOIINH
aMHH UCIIOJIb30BAJU BMECTO TPET-OYTOKCHAMUHTHAPOXJIOPHUAA, KOTOPBIH
HCIOJb30BAJINA B IPUMEPE MOJyUYECHUs] COeAuHEeHu: al2.

XKXMC, m/z: 645 [M+H]"

B3XX, Bpems yaepxxkuanus: 0,73 muH (ycnoBus nposenenus asanusa: C)
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Coenunenue P-7:
4-(2-Dtop-4-itonanununo)-1-[[3-prop-2-(MeTuncynphaMonIaMiUHO ) TUPUANH-4 -
ui|MeTu |-N-MeTOKCH-5-MeTHII-0-0OKCOTUPUANH-3 -KapOoKcamMu

[Xumuueckas popmyna 312]
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Hckomoe coequHeHne CUHTE3NPOBaIN U3 MeTwI- 1 -[(2-aMun0-3-pTopnupunmus-
4-un)merui]-4-(2-prop-4-iogaHUITUHO)-5-MEeTUI-0-OKCOMUPUANH-3 -KapOOKCcHUIaTa
(coenunenue p9) NMpu TAaKUX XK€ YCIOBUSAX, KAK ONMHCAHHBIE B MPUMEPAX MMOJYUEHUS
coenuHeHus b2, coenunenus al2 u coenuHenust A-25. OQHAaKO COOTBETCTBYIOIINH
aMHH UCIIOJIB30BATH BMECTO TPET-OYTOKCHAMUHTHAPOXIOPUAA, KOTOPBIH
HCIOJb30BAJIA B IPUMEPE MOJYyUYECHHs] COeAuHeHns al2.

XKXMC, m/z: 635 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,65 muH (ycnosus nposenenus asanusa: C)
Coenunenue aall:
3,4-Audrop-2-(2-prop-4-itonanununo)-5-[(E)-merokcunmuuaomerus |0eH3oiiHas

KHCJIOTa

[Xumuueckas popmyna 313]
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H

N
~orNs F

F
[Tocne cycnennupoBanus 3,4-nudrop-2-((2-¢prop-4-itondenmn)amuuo)-5-

bopmunbenszoiinoit kucnotel (20,0 r, 47,5 mmons) B Toayouse (200 mun) nodasnsiiu
METHJITHAPOKCUIIaMUHTUApOoXIopua (4,73 T, 56,6 MMousa) u TpusTHiIaMuH (5,75 1,
56,8 mmoust) u cmech nepemerusanu npu 100°C B Teuenne 4 4. K peakunonnoi
cmecu nodasiysun Bony (200 mir), 3arem 3HaueHue pH cMecu ycTaHaBIMBaJIHN PaBHBIM
5 ¢ momowmpw 1 M pacTBOpa XJIOPUCTOBOAOPOAHON KUCIOTHI U CMECH ABAXKbI
SKCTparuposaiu stunaneratoM. Opraandeckuiil CJI0M NPOMBIBAIN PACCOJIOM H

CynIn Hax 6e3BOAHBIM cyiabdaTroM HaTpus. OCcymammui peareHT
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OT(QUIBTPOBBIBAJIH, 3aTeM QHIBTPAT KOHLIEHTPUPOBAIH NPH MOHUKEHHOM JaBJICHUU U
nosny4yanu uckomoe coenuHenue (20 r, 94%) B BUAe 3€J€HOr0 TBEPAOTO BEIIECTBA.
Coenunenue aa02:
Metun-3,4-nudrop-2-(2-¢prop-4-itonanununo)-5-[(E)-
METOKCHUUMUHOMETHUJI|OeH30aT
[Xumuueckas popmyna 314]
0. 0O

hoF
N

Cwmemannyt cycneHsuto 3,4-nudprop-2-(2-prop-4-itonannnuno)-5-[(E)-
METOKCUUMUHOMETUJ |0eH301HOM kKucaoThl (coenuHenue aa0l, 6,00 r, 13,3 mmons) B
TI'® (100 mu) m MeOH (50 mn) oxnaxnanu no 0°C u 3arem nobasusnu 2 M pacTBop
aua3oMeTHITpUMeTHICcHIana B rekcane (10 mu, 20 Mmoneii) u cMech nepeMernBain
IpU KOMHATHOH Temnepartype B TeueHue 2 4. K peaknunoHHoN cmecu 100aBIIsLIH BOAY,
3aTE€M CMECh JIBAXbl SKCTPArupoBaiu sTuinaneraroM. OpraHu4ecKuil CIOH ABaKIbI
IPOMBIBAJIM HACBIIIEHHBIM PACCOJIOM M CYIIHMJIN HaJx O€3BOAHBIM CYJb(aTOM HATPHUSL.
Ocymaromuii peareHT OTQUIBTPOBBIBAIH, 3aT€M (QHIBTPAT KOHLEHTPUPOBAJIH NIPU
MOHM)KEHHOM JIaBJICHUH U MOJydaiau uckomoe coenunenue (5,10 r, 82%) B Buge
cepoBaTo-0eI0ro TBEPAOro BELUeCTBa.

Coenunenue aa03:

Metun-3,4-nudprop-2-(2-prop-4-itonaHunuuo)-5-
[(MeTOKCHaMUHO)METHI|OEeH30aT

[Xumuueckas popmyna 315]
0.0 .
H
N
o F
F

PactBop metun-3,4-nudrop-2-(2-prop-4-iionanununo)-5-[(E)-
MeTOKCUUMUHOMeTHJ |0eH3oara (coequnenne aa02, 5,00 r, 10,8 Mmmousi) B
nuxjopmeTtane (200 mi) oxnaxknanu 1o 0°C u noOaBisiiu 3aTeM TUXJIOPYKCYCHYIO

kuciorty (11,0 r, 86,2 mmounst) u kommuiekc 6opan-nupunut (7,93 r, 86,2 mmos) u
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CMeCh MepeMelInBaIl IPU KOMHATHON TemmnepaTtype B TeueHue 16 4. K peakuuonHon
n00aBIsANIN BOOHBIA pacTBOp THAPOKapOOHATa HATPUS, 3aTEM €€ IBAKI b
SKCTPArupoBaiIu AuxjaopmMeraHoM. OpraHudecKkuil CJaoi qBa)aAbl IPOMBIBAIU
HACBIIEHHBIM PACCOJIOM U CYLIMJIU HaJ 0e3BOAHBIM CysbdaToM Hatpus. Ocymaro mui
peareHT OT(GUIBTPOBBIBAJIN, 3aT€M CMECh KOHIEHTPHUPOBAJIU NPU MOHHKEHHOM
JaBJIEHUH M MOJYYEHHBIH OCTATOK OUHIIATHN C TOMOMIBIO KOJIOHOYHOMN
xpomaTtorpaduu Ha cunukarese (3TUIALETAT/IETPOJECHHBIN 3QHUP) U MOTyUaTH
uckomoe coenunenue (3,00 r, 60%) B Bume 6€JIOro TBEPAOTO BEIIECTBA.

Coenunenue aa04:

Metun-5-[[(2-aneTnnokcuaneTun)-MeTokcHaMuHo | Metwin|-3,4-nugrop-2-(2-
¢drop-4-fionaHUIUHO)OEH30aT

[Xumuueckas popmyna 316]

0.0
b H F
1
)J\O/\H/N F
O F

Metun-3,4-nudprop-2-(2-prop-4-iionaHunnuo)-5-
[(MeTokcuamuuo)meTuia|0en3oat (coequnenne aa03, 3,00 r, 6,44 MMOJIsl) pacTBOPSIIH
B nuxjopmeraHe (100 mi), u 3aTem noGasnsiau TpudTuaaMut (975 mr, 9,65 mmouns).
IMocne mpoBogumoro npu -10°C mo kamisiM 100aBIeHUs] JONOJHUTEIBHOTO
KOJInuecTBa 2-xJop-2-(runpokcuamMuno)atunamnerara (923 mr, 6,76 MMoJisi) CMeCh
nepeMelInBaIlu IPU Takol ke Temnepatype B TedueHue 20 muH. K peakiuoHHo# cmecH
n00aBJIsIN BOAY, 3aT€M CMECh IBAXKbl SKCTPATUPOBATN JUXJIOPMETAHOM.
Opranuueckuii CIOH JBaXXAbl TPOMBIBAJIM HACBHIIEHHBIM PACCOJIOM U CYLIUJIN HAJ
6e3BoaHbIM cysbdaTom HaTpus. OCyIarUIUNA peareHT OT(PUIbTPOBBIBAIH, 3aTEM
$unbTpaT KOHUEHTPUPOBAJIU MPU MOHMKEHHOM JABJICHUU U NOJIYYaJd HCKOMOE
coenunenue (1,1 r, 70%) B Buge 6e0r0 TBEPAOrO BEIIECTBA.

Coenunenue aal5:

Metun-3,4-nudprop-2-(2-prop-4-itomannnuno)-5-[[(2-rugpoxcuanermn)-
METOKCHaMHUHO |MeTuJ|0eH30aT

[Xumuueckas popmyna 317]
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[Tocne pacTBopeHus MeTHI-5-[[(2-aueTHIOKCHALIETHII )METOKCHAMUHO |METHII | -
3,4-nudrop-2-(2-prop-4-fionanununo)oensoara (coequHenune aa04, 2,20 r, 3,89
mMmoJsi) B Metanodie (100 mu) npu 0°C noGasnsinu kapOonat kanus (536 mr, 3,88
MMOJIS1) ¥ CMECh MepeMEeIInBaIi PH TaKOH ke TeMnepaTtype B Teuernue 20 mus. K
pPeaKkIMOHHON cMecH N00aBJIsAIN BOAHBIH PACTBOP XJIOPHAA AMMOHUS, 3aTEM CMECh
ABaXXIbl SKCTPArupoBaiu auxjopMeTaHoM. OpraHudeckuil cioil ABakabl IPOMBbIBAIU
HACBILIEHHBIM PAcCOJIOM H CYIIMIN Haja 0€3BOAHBIM cyJibdpaToMm HaTpus. Ocymaro mui
peareHT OTGUIBTPOBBIBAIH, 3aTe€M (PUIBTPAT KOHLUEHTPUPOBAIH IMPHU MOHUKEHHOM
naBjeHuu u nojy4danu uckomoe coequnenue (1,80 r, 88%) B Buae Oenoro TBepaOro
BEIlECTBA.

Coenunenue aa06:

TpeT-bytun-N-(metuncynspamonn)kapdbamar

[Xumuueckas popmyna 318]

o -

O
HN—-S—NH

O

ITocne pacTBopenus 2-metunnponan-2-oaa (4,3 r, 58,1 Mmouisi) B fUXJIOpMETaHE

=0

(100 mur) mpu -5°C nobasnsnu xnopcyabdonunuzonuanart (8,15 r, 58,5 Mmmouns) u
CMeCh MepeMelInBaIu IPU TaKOH ke TemnepaTtype B TeueHue 30 MuH.
JononauTtenpHo nobdasism TpusTuiamut (17,4 r, 172 mmonsi) u 2 M pactsop
MEeTHJIaMUHA B nuxJyopMmeTaHe (30 Mi1) U cMech epeMeuBaIu P KOMHATHOM
TeMnepaTrype B TedeHue 3 4. PeakiuoHHyr cMmech npoMeiBanu 1 M pactsopom
XJIOPUCTOBOAOPOAHON KHMCJOTHI U HACBIIEHHBIM PACCOJIOM U OPTaHUYECKHUU CIOHN
cymmin Hax 6e3BOAHBIM cyibdaToM HaTpus. OCymamui peareHT
OT(PUIBTPOBBIBAIH, 3aT€M QUIBTPAT KOHLUEHTPUPOBAIHU NIPHU NOHWKEHHOM J1aBJIEHUH U
nojy4anu uckomoe coenunenue (4,0 r, 33%) B Bume Georo TBEPAOTO BEIIECTBA.

Coenunenue aal7:
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Metun-3,4-nudprop-2-(2-prop-4-itonannnuno)-5-[[meroxcu-[2-[(2-
METUJITTPOTIaH-2-1J)OKCUKAPOOHHUII-
(MeTusCcynbgpamMonI)aMUHO |alleTHII |]aMUHO |MeT U |OeH30aT

[Xumuueckas popmyna 319]

0__0
e
] F
~N
o\\S,,o ﬁl)
\Hz \N/\[r F
o) F

[Tocne pacTtBopenus metmi-3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[(2-
TUAPOKCUAIIETHI)MeTOKCHaMIUHO |MeTm |OeH3oara (coequnenne aals, 1,80 r, 3,43
mModsi) B 0e3pogaoM TI'® (50 mau) nobasmnsiau tpudennndochun (1,35, 5,15
MMoJIs) B TpeT-OyTun-N-(meruicynbpamoni)kapdbamar (coequaenue aa06, 865 wmr,
4,11 mmons). IIpu 0°C Takxke nodasisiiu quusonponuinazonukapookcunar (1,04 r,
5,15 MMoust) ¥ cMech epeMeIInBaIu PYU KOMHATHON TeMnepaTtype B TedeHnne 2 4. K
pPeaKkIMOHHON cMecHu NO0aBIsAIN BOAY, 3aT€M CMECh TPHIKABI SKCTPArupoBalu
stunaneratoM. OpraHu4ecKuil CJIOW TPUKABI MPOMBIBAJIN HACBILIEHHBIM PACCOJIOM H
CyIIMJIN Hax 0e3BOAHBIM cyiabdaToM HaTpus. Ocylmammui peareHT
OT(GUIBTPOBBIBAIH, 3aTEM CMECh KOHIEHTPUPOBAJIHU MPU MOHUKEHHOM AaBICHUH U
NOJIyYeHHBIH OCTATOK OYMINAIU C ITOMOLIbIO KOJIOHOUYHOM XpoMmaTorpadguu Ha
cunukareje (meTposielHplid 3Qup/3TUNAETAT) U OJydanu uckomoe coequnenue (1,50
r, 61%) B Buxe 0ea0ro TBEPAOro BeIlecTBa.

Coenunenue aa08:

3,4-AudTop-2-(2-prop-4-tionanuianno)-5-[[MmeTokcu-[2-[(2-meTunnponan-2-
WJ1)OKCUKAPOOHUI-(METUIICYJIb( AMOMIT )aMUHO |alleTHII |aMUHO |MeTHJI |0 eH3 0 Has
KHCJIOTA

[Xumuueckas popmyna 320]
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PactBop metun-3,4-nudrop-2-(2-prop-4-iionanununo)-5-[ [ merokcu-[2-[(2-
METHJIPONaH-2-1J1)OKCUKapOOHUII-
(MeTmyCcy b amMorT)aMIHO |aneTr |JaMuHo |MeTrin |0eH3oata (coennHenune aa07, 1,50
5 r, 2,09 mmons) B TT'® (50 mn) oxnaxzganu no 0°C u 3arem noGasisiiau 1 M BogHbIH
pactBop ruapokcuaa autus (20,9 mia, 20,9 MMOJIS) U CMECh IEPEeMEIINBAIH IPU
KOMHATHOH TeMmmepaTtype B TeueHune 16 4. [Tocne nodaBneHus k peakHIMOHHON cMmecH 1
M pacTBOpa XJIOPUCTOBOJOPOAHON KUCIIOTHI U JOBeAeHUs 3HadeHus: pH no paBHOro
4 cMmech ABaKJbl SKCTparupoBanu 3TunaneratoM. OpraHu4eckuil cioil qBaskabl
10 IIPOMBIBAJIM HACBIIIEHHBIM PACCOJIOM M CYIIHMJIM HaJx O€3BOAHBIM CYJIb(paTOM HATPHUS.
Ocymaromuii peareHT OTQMIBTPOBBIBAIH, 3aT€M (QHIBTPAT KOHLEHTPUPOBAIH MPHU
NOHM)KEHHOM JIaBJIEHUH U MOJYYEHHBIH OCTATOK OYHUIIAJIN C TOMOIIBIO KOJIOHOYHOH
xpomarorpaduu ¢ obpamenHoit ¢pazoii (0,5% BogHbIN pacTBOP TPUPTOPYKCYCHOM
kucinotel/0,5% pacTBOp TpUPTOPYKCYCHON KUCIOTHI B AlleTOHUTPUIIE) U MOITYYaJIH
15 uckomoe coenunenue (0,80 r, 54%) B Buae 6enoro TBEPAOro BELECTBA.
Coenunenune aa09:
tper-bytun-N-[2-[[2,3-nudprop-4-(2-prop-4-iionanunuuo)-5-(2-
THAPOKCHITOKCHKapOaMoun)peH s |METUIMETOKCHAMIHO | -2-0Kco3THI |-N-
(metmncynbdamornn)kapbamar

20 [Xumunueckas (1)opMyJ1a 321]

HO\/\

IMocne nodasnenust AK-HCI (33 mr), 3,4-nurugpo-3-ruapokcu-4-oxkco-1,2,3-

O6enzorpuaszuna (28 mr), 2-amuHookcudTanosa (25 mkn) u JJUIIDA (0,10 mi)
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pactBopy 3,4-nudTop-2-(2-¢pTop-4-fionaHunuuo)-5-[[ MeTokcu-[2-[(2-meTunnponan-2-

UJ1)OKCUKapOOHUIT-(METUIICYJIb(h aMOMII )aMUHO |alleTHJI |aMUHO |MeTHJI |0 eH30HOH

kucaoTsl (coequHenue aal8, 80 mr, 0,114 mmouns) B 6e3BogHoM [AM® (0,6 M) cmech

nepeMeIlnBaIi IPpU KOMHATHON TeMmIieparype B TedeHue 3 4. PeakIuOHHYIO CMecCh

OYMINAJIH C MOMOIIbI KOJOHOUYHOH XpomaTtorpaduu ¢ obpamennoi daszoii (0,1%

BOJHBIH pacTBOP MypaBbHHOM KuCIOTH/0,1% pacTBOp MypaBbHHOIN KUCIOTHI B

ALlETOHUTPUJIE) U MOJyYaIu UCKOMoe coenuHeHue (49 mr, 56%) B Bume OeCIBETHOM

KUTKOCTH.

XKXMC, m/z: 762 [M+H]"

BOXX, Bpems ynepxkuBanus: 0,89 mun (ycnosus nposenenus aHanusa: C)
Coenunenue AA-1:
3,4-Iudrop-2-(2-prop-4-tionannnuno)-N-(2-THAPOKCHITOKCH)-5-[[MeTOKCH-[2-

(MeTuncynbhaMOUIAMHUHO )alleTHII |aMUHO |METHIT |O€H3aMU T

[Xumunueckas (1)opMyJ1a 322]

HO\/\
‘Nﬁr

ITocne pactBopenus Tper-OyTun-N-[2-[[2,3-nudptop-4-(2-pTop-4-iionaHUIUHO)-
5-(2-runpokCcUdTOKCUKAPOAMOMIT)(PEHIIT |METHIMETOKCUAMHUHO | -2-0KCOATHI |-N-
(metuncynbpamonn)kapbamara (coenunenue aa09, 84,9 mr, 1,11 mmosns) B 4 M
pacTBOpe XJOPUCTOBOIOPOAHOM KUCHOTH B 1,4-nuokcane (1,7 M) pacTBop
nepeMeInBaIi MpU KOMHATHOH Temmeparype. [lociie KOHIEHTPUPOBAHUS
PEaKIMOHHON CMECH €€ OUHINAIH C IOMOIIBIO KOJOHOYHOH XpoMarorpaduu ¢
obpamenHo# dazoii (0,1% BomHbIH pacTBOpP MypaBbuHOH KucinoTs/0,1% pacTsop
MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJyYadd HCKOMOe coequaeHue (49 wmr,
66%) B BuIe 06e10ro TBEPAOro BEIIECTBA.

XKXMC, m/z: 662 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,00 MuH (ycioBuUs MpOBENEHHS aHAIN3a: A)

Coenunenue aal9:

2-[3-[(2-DTOp-3-HUTpODEHUT)METHI]|-2-0KCO-7-TUPUMHIH-2-UITOKCUXPOMEH-

4-unlykcycHas Kuciora
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[Xumuueckas popmyna 323]

sReede
N = NO,
@) F
OH

ITocne mpoBogumoro B atmocdepe azora npu -78°C nobasnenust | M pactBopa
ouc(rpumeruncunun)amuna autus B TT'® (61,4 ma) k pactBopy 3-[(2-dpTop-3-
HUTPOQ €HUJT)METHI | -4-MEeTUIN-7-TUPUMUIUH-2-UJTOKCUXpOMeH-2-0Ha (2,50 T, 5,84
mMmoJsi) B 0e3pogaoM TI'® (80 mi) cmech nepememnBanu npu 0°C B Teuenue 3 4. B
pPEaKIMOHHBIA COCYJ MOAABAIN JUOKCUJ YIJIEepOaa U PEaKIIHOHHYI0 CMECh
IOTIOJTHUTENIFHO NepEeMELINBaIU B aTMOc(epe THOKCHAA yIiIepoia Mpu TeMIeparype,
paBHol oT -20 no 0°C, B Teuenune 60 mun. K peakininonHoi cMecu noOaBsiiu BOOY,
CMeCh 3KCTPArupOBaU STHJIALETATOM U OPraHMYECKUN CJIOH CYIIUIN Hax O€3BOAHBIM
cyabdarom HaTpus. Ocymamuuili peareHT OT(GUIBTPOBBIBAIH, 3aTe€M (PHIBTPAT
KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM JABJIEHUH U MOJYyYEHHBIH OCTATOK OUHINATH C
NOMOIIBIO KOJIOHOYHON XpoMaTorpadguu Ha CHIIMKarene (QUXJIopMeTaH/MEeTaHOM) U
nosy4danu uckomoe coenuHenue (2,0 r, 74%) B BUAE KENTOr0 TBEPAOTO BEIIECTBA.

Coenunenue aa20:

2-[3-[(2-PTOp-3-HUTpODEHUT)METHI]|-2-0KCO-7-TUPUMHUIUH-2-UITOKCUXPOMEH-
4-un]-N-(2-ruipOoKCUITOKCH )alleTaM U]l

[Xumuueckas popmyna 324]

N__©O 0.0
SRYOYs:
N = NO
2
O F

HO\/\O,NH

ITocne pactBopenus 2-[3-[(2-pTop-3-Hurpodennn)mernn]-2-okco-7-
NUPUMHUANH-2-UIOKCUXPOMEH-4-Ui|yKCYyCHON KUCIoThl (coennHenue aal9, 100 wmr,
0,21 mmons) B puxiopmerane (10 mu) u 6essogaom JIMP (1 min) nobasnsnmu FATY
(91,2 mr, 0,24 mmons) u AUIIDA (56,8 mr, 0,44 MMoIIs) 1 CMeCh NTepEMELTNBAIH MIPH
KOMHAaTHOH Temmnepatype B Teuenne 10 mun. K peakiinoHHoi cMecu 100aBIIsian
pacTBOp 2-aMHHOOKCH3TaHOJA B JUXJIOPMETaHe, 3aT€M CMECh JOMOIHUTEIbHO

nepememnBaiu B TeueHune 2 4. [locyie nobaBiaeHns K peakKIHOHHOW CMECH BOJIbI CMECh
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TPUXKABI SKCTPArHPOBAIN AUXJIOPMETAHOM M OPraHUYECKHH CJIOW CYLIUJIN HaJ
6e3BonHBIM cyabparom HaTpus. OCymarmuil peareHT OT(PUIbTPOBBIBANN, 3aTEM
(GuIPTPAT KOHLIEHTPUPOBAJIHU MPHU MOHUKEHHOM J1aBJICHUU U TMOJYy4YEHHbIH OCTATOK
OUHNIIATHU C MOMOIIBIO KOJIOHOYHOH XpoMarorpaduu Ha CUIIUKAree
(muxymopMeTaH/MeTaHO) U nmoJy4daiu uckomoe coenuHenue (70 mr, 59%) B Bune
JKEJITOTO TBEPJOro BELIECTBA.

Coenunenue aa2l:

2-[3-[(3-AmMuno-2-pTopheHun)MeTn]-2-0kCo-7-TUPUMHANH-2 -HIOKCUXPOMEH-
4-un]-N-(2-ruApOKCUITOKCH )al[€TAMH]T

[Xumuueckas popmyna 325]
N.__O 0.0
L
X Z NH,
O F

HO_~ - NH

ITocne pactBopenus 2-[3-[(2-pTop-3-Hurpodennn)mernn]-2-okco-7-
MUPUMHUIUH-2-UITOKCUXpOMeH-4-uji|-N-(2-ruIpoKCHUITOKCH )alieTaMu1a (COeTNHEHHE
aa20, 20 mr, 0,04 mmoust) B 2,2,2-Tpudropatanone (5 mi), nodaBiasanu nauiagui Ha
yrie (5 Mr) u cMech nepeMeInuBaiu B atMmocdepe Boaopoaa B TeueHue 16 4.
PeakunoHHYI0O cMech GUIBTPOBAIN U PUIBTPAT KOHLIEHTPUPOBAIH U MOJTyYan
HUCKOMOE COeIMHEHNE B BUJI€ TBEPAOrO BEIECTBA.

Coenunenune AA-2:

2-[3-[[2-DTOp-3-(MeTHICYIbPaMOMITAMHUHO )P EHII |METHI |-2-0KCO-7 -
NUPUMHUIUH-2-UIOKCUXPOMEH-4-Ui|-N-(2-ruIpOKCUITOKCH)alleTaM U]

[Xumuueckas popmyna 326]
N.__O 0. 0O
YRISTOE
AN = N/ \N/
O F

HO -~ NH

”

ITocne pactBopenus 2-[3-[(3-amuno-2-proppenun)mernn]-2-okco-7-
MUPUMHUIUH-2-UTOKCUXpOMeH-4-uii|-N-(2-ruIpOKCUITOKCH )aeTaMuia (CoeTuHeHNE
aal2, 95 wmr, 0,20 mmoust) B 6e3sogHoM M@ (10 mur) nobasusanu nupuaus (32 wmr,

0,40 mmons) u 4-pumerunaMuHonupuau (2,4 mr, 0,02 mmoust). Ilpu -40°C B TeueHue
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10 MUH IOTMOJHUTENBHO NO0ABIANN pacTBOpP MeTuiCcyabhamounnxnopuaa (52 mr, 0,32
MMoJsi) B 0e3ogHOM JIM® (5 M) u cmech nepememusanu npu 0°C B Teuenue 4 4.
3aTeM K peakIuOHHOM cMecHu nobasysnu 1 M pacTBOp XJIOPUCTOBOIOPOAHOMN
KHCJIOTBI, 3aT€M CMECh SKCTpPAarupoBaiu 3TunaneraroM. OpraHndeckui cion
IPOMBIBAJIM BOAHBIM PACTBOPOM I'HAPOKapOOHAaTAa HATPUS M PACCOJIOM H 3aTEM
cywmmin Hax 6e3BOAHBIM CcyibdaTroM HaTpus. OCyMaAMUA peareHT
OT(PUIBTPOBBIBAJIH, 3aTEM CMECh KOHLEHTPUPOBAJIH NIPU MOHMKEHHOM JaBJICHUU U
MOJIYYEHHBIH OCTATOK OYMINAJH C MOMOIIbK TOHKOCIOWHOM XpoMmaTorpaduu u
nosy4danu uckomoe coenunenue (10 mr, 9%) B Bune 6e10r0 TBEPAOro BEIIECTBA.
XKXMC, m/z: 574 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,06 MuH (ycIoBuUs MpOBeNeHUs aHalu3a: A)

[[IpuMepsl uccnenoBaHuii|

B nmpuBeneHHBIX HUXKE MPUMEPax UCCIEAOBAHUS COSAUHEHUS, OTTMCAHHBIE B
npuMepax MoJy4yeHus:, 0003HaUYeHbl TAKUMH K€ HOMEPAMH COEAUHEHUMN, KaK U B
npumMepax nonyuenus. CoennHenne, obo3nadeHnoe, kak "ref-1", npencrasnsier coboii
CoenMHEeHue, onuchiBaromeecs Gopmyioi (A), TMpUBEIEHHON HUXKE, KOTOPOE SIBJISETCS
coenuHenuem 34, onucanHbiM B yOaukamnuu Bioorg. Med. Chem. Lett. 2008, vol. 18,
no. 24, p. 6501-6504. Coenqunenne, obo3HaueHHoe, kak "ref-2", npeacrasisier coboi
coequHEeHHue, onuckiBaromeecs Gopmyioi (B), mpuBeneHHON HUXKE, KOTOPOE SIBIISIETCS
coenuHeHueM 27, onucaHHbiM B nyOnukanuu Bioorg. Med. Chem. Lett. 2013, vol. 23,
no. 8, p. 2384-2390. Coenunenus, obo3HaueHHbie, kak "ref-3" u "ref-4",
NpeACTaBISAIOT cOO0N coenuHenus, onucbiBaromuecs popmynamu (C) u (D),
NPUBEACHHBIMH HUKE, COOTBETCTBEHHO, KOTOPBIE SBJSIOTCS COCIUHEHUEM 9 U
coenuHenuem 10, omucanubiMu B nyOnukanuun Chem. Med. Chem. 2015, vol. 10, no.
12, p. 2004-2013. Coenunenue, o0o3HaueHHOe, Kak "ref-5", mpencrasnser codoii
coenuHeHue, onuckiBaromeecs Gopmyoi (E), mpuBeaeHHON HUXKE, KOTOPOE SIBJISIETCS
coenuHenueMm 1, onmucanubiM B myOaukanuu ACS Medchem. Lett. 2014, vol. 5, no. 4,
p. 309-314.

ref-1:

N-[(2R)-2,3-Juruapokcumnponokcu]-3,4-nuprop-2-(2-ptop-4-
fomanununao)6enzamuna (PD0325901)

[Xumuueckas popmyna 327]
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3-[[3-DTop-2-(MeTunCynbPpaMOUIAMUHO )TUPUANH-4-UT |METH |-4-MeTHII-7 -
NUPUMHUANH-2-UnokcuxpomeHn-2-oH (CHS5126766)

[Xumuueckas popmyna 331]
0._0
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(ITpumep uccnenosanus 1)

Brnusuxue Ha B3aumonericteue mexay RAF1 u MEK1

BnusiHne coenuHeHMi, NpeacTaBieHHbIX Ha Gur. 4-11, Ha B3anMopaeicTBre
mexay RAF1 u MEK1, uccnenosanu Tak, Kak 3TO OMUCAHO HUXKE, C UCTIOJb30BAHUEM
Biacore 8K (GE Healthcare).

[Mentununuposannyo RAF1, conepxamyto metky GST (rnyratuoH-S-
Tpancdepasza) (Carna Biosciences), ”MMOOUIN30BaIN Ha IOBEPXHOCTH CEHCOPHOTO
yuna CMS5 (GE Healthcare) ¢ ucnnons3zosanuem anturen k GST (GE Healthcare).
3aTeM BAOJb NOBEPXHOCTU CEHCOPHOIO yuna B TeueHue 120 ¢ nmponyckanu
NOABMXKHBIN Oydep (xomocroit oOpazern), 40 HM pacrBop MEK 1 wiu cmemaHHbBIH
pactBop, conepxkawmud 40 HM MEK1 u 3 MxkM ucciaenyemMoro CoOeiuHeHus, U 3aTEM
BIOJIb Hee Mponyckanu noasmxHeli Oypep. Mcnons3yromeiics MEK1 siBisnace
HeakTuBHast MEK1 pexomOunantHoro 6enka denoseka (Thermo Fisher Scientific).
Ucnonp3ywomumces noaBuHbiM Oydepom siiscs 3O (3abydepennsiii pocpartom
busuonorudyeckuii pacteop, Sigma-Aldrich) ¢ nobasiaenunem 1 MM JATT
(mutuorpeuron, Wako), 10 MM MgCl, (Wako), 500 MmxkM AT® (anenosuntpudocdar
Wako), 0,01% Tween20 (Junsei-Kagaku) u 1% JIMCO (Sigma-Aldrich), u sTor

2

MOJBHKHBIN Oydep Takke UCTIOIb30BAJIU AJIsl IPUTOTOBJIEHUS pacTBOpa odpasia.
Uccnenosanue mposoaunu npu 15°C. Ilepen ucnons3oanuem RAF1 u MEK1 ux
nedochopunuposanu nyrem odpadotku nambna-nporenrdpocdorasoit (New England
Biolabs) u MEK 1 ouunmanu ¢ moMOIIbIO 3KCKJIIO3UOHHON XpoMaTorpaduu.
[Tony4eHHBIE CEHCOTPAMMBbI (3aBHCUMOCTH, MILTIOCTPUPYIOIIHE H3MEHEHNE
konnuectBa MEK, cBa3annoilt ¢ mmmoOunusosanHoii RAF1, ¢ TeueHneM BpeMeHH)
NOBTOPHO 0OpabaTeIBaiii ¢ UCIIOJb30BAHUEM MPOrpaMMHOTO o0ecneuenus Biacore
ISl IPOBEPKH JOCTOBEPHOCTH aHAJIN3a, U HOPMHUPOBKY CEHCOTPAaMM Ha KOJIHYECTBO

ummobunu3zosanHoi RAF1 mpoBonmiu ¢ ucnob30BaHUEM MPOTPAMMHOTO
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obecneuenuss TIBCO Spotfire. HopMuposaHHbIe CEHCOrpaMMBbl IPUBEAEHBI HA QUT. 4 -
11. Ha xaxxgoli ceHcorpaMmme 1o nopsaky nepeduciensl U]l (nageHTUUKAINOHHBINA
HOMep) skcnepuMenTa, Ne kaHana B Biacore u Ne coenunenus (npudem "6e3
COeMHEHHUsA" O3Ha4YaeT, UTO HCCIeyeMOoe CoeJuHeHne He conepskutcs). Ha kaxnoi
CEeHCOorpaMMe Mo TOPU3OHTANBHON ocH (0ch X) yKa3aHO BpeMms (C) mocje Hadana
nobaBneHus: pacTBopa oOpas3La u Mo BEpTUKAJIbHOU ocH (0Ch Y) yKa3aHO
HOPMHUPOBAHHOE KOJNYeCTBO CcBsizaHHOU MEKI.

(ITpumep uccnenoanus 2)

Bnusiaue Ha dpochopunuposanne MEK u ERK

Bnusinue coenunenwnii, npuBeneHHpx Ha ¢ur. 12 (ref-5 u coequnenue A-1), Ha
BHyTpuKJeTouHoe Ppochopmmmposanne MEK u ERK nccnenosanu nmytem ananusa ¢
MOMOIIBI0 BECTEPH-OJIOTTHHTA TaK, KaK 3TO OMHCAHO HUXKE.

Knerku A549 BriceBanu B 12-7yHOUYHBIN MJIAHIIET TPU MJIOTHOCTU, PABHOH
400000 kyieTOK/NyHKA, W UX BhIpaliuBaiu B HHKyOatope npu 37°C, B aTtmocdepe,
comepxammen 5% razoo0pa3HOro JUOKCUIA YIiIepoaa, ¢ UCIOJb30BAHHEM
moaupuimpoBaHHoi nmo mertoauke Jynp0exko cpenst Urna ¢ nodasneruem 10%
deranpHOl ObIubeil chiBOpOTKH (Sigma). Ha cnepyromuii 1eHb K KyJIbTYpaJbHOM
cpene nobasmusinu uccienyemoe coequnenue (0,3 MxM ref-5 unu 0,05 MxM
coenquHenus A-1) unu IMCO u kneTku BblpamiuBajiu B TeueHue 30 MUH Uiu 2 4, U
KJIETKHU COOMpANU C UCIOIb30BAHUEM CKpeOKa JJIsl KJIETOK U COJNIOOUITU3UPOBAIIH.
Uzeneuvennsii Oenok otaensiu ¢ nomoumpbio SDS-PAGE (snextpodopes Genkos B
MOJIMAK PUJIAMHIHOM Tejie B IPUCYTCTBHH JOAELMICYJIb(paTa HATPHS) U TEPEHOCHIH
Ha meMmOpany u3 [IBJ®@ (nonusuaununendTopun). I[locne 6mokupoBanus MeMOpaHy
u3 [IBJI® obpabareiBanu antutenamu kK Phospho-MEK1/2 (Ser217/221), antutenamu
k MEK1/2, antutenamu k Phospho-ERK1/2 (Thr202/Tyr204) unu anTuTenamu K
ERK1/2 (Bce BeimyckatoTest pupmoit Cell Signaling Technology, Inc.). ITocne
NPOMBIBKH NMEPBUYHBIX aHTUTEN X 00padaThiBai MEYEeHBIMH ¢ moMoinbio HRP
(nepokcunasa xpena) sropuunbiMu antutTenamu (Cell Signaling Technology, Inc.) u
NOCJIe MPOMBIBKH MPOBOUIIN NETEKTHPOBAHNE CUTHAJIA C TOMOIIBIO
XeMUJIIOMHHECHeHIIUH ¢ ucmnoyib3oBanueM Chemi-Lumi One Super (Nacalai Tesque
Inc.). Ha ¢ur. 12 npencrasiieHbl MOJy4YeHHBIE C TOMOIIBIO dJIeKTpodopesa

n300paxkeHus, WIIIOCTPUPYIOLUUE PE3yIbTaThl, MONYYEHHbBIE IyTEM aHAJIN3a C
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nomoibto BectepH-OnorTuHra. Ha ¢ur. 12 "p-MEK" u "p-ERK" o6o3nauatoT
docpopunuposannyro MEK u ¢pochopunuposannyio ERK coorBeTcTBEHHO.

(ITpumep uccnenosanus 3)

WHrubupyromas akTUBHOCTB 1o oTHomeHuo Kk MEK1

NHrnbupyomyo akTUBHOCTh COeAUHEHUH, IPUBEEHHBIX B MIPEICTABICHHON
Huke tabaune 2, mo otHomeHuro k MEK 1 uccnenoBanu no MeToauke nojsipu3anun
(bayopecueHIUN TaK, KaK 3TO OMUCAHO HUXKE.

Uccnenyemoe coenunenue, CRAF (Thermo Fisher Scientific Inc.), MEK1
(Thermo Fisher Scientific Inc.) m ERK2 (Carna Biosciences, Inc.) cmemuBanu B
conepsxkamem AT® Oydepe u peakunu nasanu nporekats npu 30°C B Teuenue 60
MuH. 3aTeM nodaBisiiu MedeHbld ¢ momombio DAM (pnyopecunennamunur) ERKtide
(Molecular Devices Corp.) u peakuuto nponoiikanru npu 30°C B TeueHue 45 MuH.
JlonomHUTENIPHO NOOABISIIN MPOTPECCUBHO CBsI3bIBaOIIN peareHT IMAP
(3apeructpuposanHas Toprosas mapka) (Molecular Devices Corp.) u peakiuio
MPOJOJIKAIHU IPU KOMHATHON TeMmnepatype B Teduenue 15 mun. Ilocne 3asepmenus
peaKIUM C UCIOJB30BAHHEM YCTPOICTBA JII CYUTHIBAHUS (PIyOPECLEHIINN B
MJIAHIIETaxX OMpeNessiyiu 3HaueHue nojsapusaunu Gayopecuennauu u 50%
uHrnoupyromyo korueHTpanuo (ICsp) paccunTsiBaiu U3 BRIPaXKEHHON B MPOLEHTAX
CTENeHN UHI'MOUPOBAaHUA B IepecyeTe Ha 3HaYEHHE, MTOJYYEeHHOE AJIsI KOHTPOJIBHOTO,
He COAepIKaIero uccienyemoe coeqnnenne obpasua. Pesynbrarsl npeacTaBieHbl B
Tabnune 2.

(ITpumep uccnenosanus 4)

Nurubupyouias akTHBHOCTb MO OTHOIIEeHHI0 K BRAF

NHruOupyouy akTHBHOCTb COETMHEHUH, MPUBEICHHBIX B MPEACTABIECHHON
Huoke Tabnuue 2, mo otHomeHuo k BRAF uccinenoBanu mo MeToauke aHain3a
bayopecueHUN C pa3pelIeHueM M0 BpEMEHH - PE30HAHCHOTO MePEeHOCa SHEPTUHU
bayopecueHIUN TaK, KaK 3TO ONMUCAHO HUXKE.

Uccnenyemoe coennnenue, BRAF (Eurofins Genomics KK.) u MEK1 (Thermo
Fisher Scientific Inc.) cmemuBanu B cogepskamem ATD Oydepe u peakuuu naBaiu
npotekath npu 30°C B Teuenue 90 muH. 3arem nodasnsnu anturena LANCE
(3apeructpupoBanHas Toprosas mapka) Eu-Phospho-MEK1/2 (Ser217/221) (Perkin-
Elmer) u peakunro nponoykaiy mpu KOMHATHON TeMmepaType B TeueHne 60 MUH.

ITocne 3aBepiueHUs peakLy C UCIOJb30BAHUEM YCTPONUCTBA [Jis CUUTHIBAHUS
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¢bayopecueHIMN B IUIAHIIETAX ONpEeNesiIi 3HaUeHNe PE30HAHCHOTO MepeHoca
sHepruu ¢puyopecueHunu u 50% unrudbupyromyto koruentpamnuo (ICsy)
pPacCUUTBIBAJIN U3 BbIPAXKEHHON B MPOLEHTaX CTENEHU NHI'MOUPOBAHUS B IIepecyeTe Ha
3Ha4YeHHe, MOJyYEHHOE AJIsI KOHTPOJIBHOIO, HE COAEPIKALIEro UccieayemMoe
coennHeHue oOpasua. PesynbraThl mpeacraBiaeHsl B Tabnune 3.

(ITpumep uccnenoBanus S)

Nuarubupyoouias akTHBHOCTD 1O OTHOIIEHUIO K Mpoiu(epauu KIeToK

NHrnbupyouyn akTHBHOCTb COETUHEHUH, MPUBEICHHBIX B IPEACTABICHHOM
HUKe Tabiuie 2, Mo OTHOWIEHUIO K MPOoU(epauu KJIETOK UCCIeT0BAIH MTyTEM
onpenenenus konnuectsa AT® B )ku3HECITOCOOHBIX KJIETKaX TaK, KaK 3TO OMHCAHO
HUKE.

Uccnenyemoe coenqunenue cepuitno pazsogmwiu B IMCO u 3arem pa3Boauiu B
25 pas e cogepxamum Ca’”, Mg™" 3a6ydepennniM bpochaToM QH3HONOTHIECKAM
pPacTBOPOM U 3aTE€M MOMEINAJIH B JIVHKU 96-TyHOUHOTO IJIAHIIETA B KOJIUYECTBE,
paBHOM 5 MKJ/nyHKa. CyCIEH3HIO KJIETOK, CONEPIKAIMYI0 KIETKH paka JEerKux
yenoBeka AS549, Calu-6 nunu NCI-H2122 (Bce nonyuanu ot ¢pupmel ATCC) npu
yKa3aHHBIX HI)KE€ KOHI[EHTPAIUAX, TOTOBUJIN C HCIIOJb30BAHUEM YKa3aHHBIX HHKE
cpen ¢ nobasnenuem 10% deranpHol Oblubeil criBOpoTKH (Sigma). CycneH3uro
KJIETOK NOOABJISANIN B JIYHKH IJIAHIIETA, B KOTOPBIN NOOABISAIN UCCIENyeMOe
COelHEHNe, B KOJUYECTBE, PAaBHOM 95 MKII/JIYHKA, U KJIETKH BbIPAIIHBAJIHU B
unkybartope npu 37°C, B atmochepe, coaepxatiein 5% razoo0pa3HOro IuokKcuna
yraepona. Yepes 4 nus B kaxkayw nyHky nodasisiiau 80 mkia CellTiter-Glo
(3apeructpupoBanHas Topropas mapka) (PromegCorp.) u ¢ UCTIOJIB3OBAHUEM
YCTPOHCTBA ISl CYUTHIBAHUS (IIYOPECLEHLUMH B IJIAHIIETAX OMpPEeNesiIn
WHTEHCUBHOCTH OuonromuHecueHunu. 50% Muarnbupyromyo konuentpanuwo (ICsg)
PacCUMTBIBAJIN U3 BbIPAXKEHHOW B MPOLIEHTAX CTEINEHU HHIMOUPOBAHUS B IepecyeTe Ha
3HA4YCHHE, MOJYYEHHOE ISl KOHTPOJBbHOTO, HE CONIePIKAIEero HCCIeyeMoe
coenuHeHue oOpasua. Pe3ynpTaThl mpeacTaBieHsl B Tadnune 2.
A549: monuduumnpoanHas no meronuke Jynsdekko cpena Mraa (Sigma); 2000
KJIETOK/95 MK
Calu-6: MmuHuManpHas 3cceHunanbHas cpena Urna (Sigma); 4000 xknetox/95 mMkn
NCI-H2122: xynaprypanbHas cpega RPMI-1640 (Sigma); 2000 xknetox/95 mkn

(ITpumep uccnenosanus 6)
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CtabuiIpHOCTE B MUKPOCOMAX MEYEHU YeJIOBEKa

Metabonn4eckyr cTaOUIbHOCTh COEAUHEHNH, MPUBEAEHHBIX B IPEACTABIECHHOM
HUKe Tabiuie 2, B MUKPOCOMAaxX NMEYeHH YeJIOBEKa MUCCIeNOBaIN TaK, KAk 3TO ONHCAHO
HUKe, ¢ ucnonbzoBanueM Biomek3000 (Beckman Coulter).

B kaxaywo nyHKy 96-1yHOUHOTO muaHmeTra nomemanu 400 Mxa cmecu 1 Mr/mn
mukpocom neueHu denoseka (XENOTECH)/0,1 M kanuii-pochaTtusiii Oydep
(pH=7,4). 3arem nobapnsnu 200 MxM pactBOp Hccieayemoro coenunenus B JIMCO
(4 Mxu1) 1 poBOIMIIM MHKYOUpOBaHUe N0 obecrneyeHus: Temneparypsl, pasaoi 37°C.
K sToii peakunonHoi cmecu (200 mki) nobasisnu pactop (200 M), comeprkamuii
cmech 2 MM HAJI® (HukoruHamunanennHauaykiaeoruadocpar) (ORIENTAL
YEAST)/0,1 M xanuii-pocdaruseiii 6ypep (pH=7,4), koTOpBIi HHKYOHUpOBAIH MPH
37°C. Uepes O muH, 5 muH, 15 muH uau 30 MuH niocsie 10OaBICHUS PEAKLIHOHHYIO
cMech (50 M) nobasysuin k anetoHUTpUAy (100 MKIT) st OCTAHOBKH
mMeTabonndeckoi peakuu. Ilocne ocTaHOBKHM MeTaOOMNUECKON pPeakIuy K Ka KO0
peakuoHHO# cMecu nobasnsinu 1 MkM BoxHBIH pacTBOp Bapdapuna (50 mki),
UCIIONB3YIOIMIICSA B KAY€CTBE BHYTPEHHEr0 CTaHAApTa. PeakimoHHYI0 cMech
¢buipTpOBaATH U aHATU3UPOBAIH ¢ ToMoMbI0 cucTeMbl XKX/MC/MC (KX
(xunkoctHoM xpomarorpad): NEXERA, Beinyckaruuiics ¢upmoii Shimadzu; MC
(macc-cniektpometp): 4000Q TRAP, Brimyckaromuiics pupmoit ABSciex; konoHka
st BOXKX: Ascentis Express C18 (5 cmx2,1 MM, 2,7 MKM); METOAMKA HOHU3ALUU!
MOHM3AIHS 3JIEKTPOpaCIbIIeHnEeM). BbipaskeHHOE B MPOLIEHTAaX OCTaBIIEECs
KOJIMYECTBO COCITMHEHUS B MepecyeTe Ha KOJUYECTBO COCIMHEHHSI B MOMEHT BPEMEHH,
paBHBII 0 MUH, PACCYUTHIBAJIU U3 MOJYYEHHOTO OTHOIICHUS TJIOINAAN MTHKA
UCCIIelyeMOTO COeAMHEHUS K IUIOMAH ITUKa BHYTpeHHero ctanaapra. KoHcranTy
ckopocTH BeiBeneHHs (k) pacCUMTHIBAIN U3 BPEMEHU HHKYOHPOBAHUS U
BBIPAXKEHHOTO B MPOLIEHTAX OCTABLIETOCS KOJHMYECTBA C UCIONIb30BAHNEM YPaBHEHUS
ISl IEPBUYHONW CKOPOCTH BBIBEAEHHS U COOCTBEHHBIN nMedeHOYHbIH KIUpPeHC (CLin)
pPacCUMUTBIBAJIU C UCIIOJNB30BAHUEM NMPUBEACHHON HIKe GOopMyJibl. Pe3ynbTaTsl
npeacTaBieHbl B Ta0mume 3.

CLiy (Mkn/mun/mr) = k, (Mun"')/KOHIEHTpALHSA B MEKPOCOMAX MEYEHH UeI0BeKa (MT

Oexka/MK)
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Coeaunenue | MEKI1, ICsy | BRAF, ICso | A549, ICs, Calu-6, NCI-H2122, | CLjy
Ne (HM) (eM) (eM) 1Cso (HEM) 1Cso (HEM) (MKJI/MUH/MT)
A-1 17 1 26 64 5 1
A-2 5 3 1 2 0,1 25
A-3 31 5 25 28 13 10
A-4 17 2 5 7 1 21
A-5 10 5 5 12 1 36
A-6 12 10 17 19 3 20
A-7 18 5 2 18 1 28
A-8 3 4 0.4 2 0,1 33
A-9 4 4 2 7 0.4 56
A-10 5 7 0,1 HO 0,2 89
A-11 7 9 1 HO 1 128
A-12 13 6 6 18 5 121
A-13 1 3 1 3 0,3 31
A-14 2 3 11 27 1 39
A-15 8 4 2 5 1 57
A-16 8 3 14 HO 3 47
A-17 6 4 53 HO 15 6
A-18 8 4 5 7 2 53
A-19 30 3 6 HO 5 35
A-20 23 2 7 HO 6 14
A-21 5 4 31 HO 14 4
A-22 6 2 31 HO 10 47
A-23 35 5 5 HO 1 <1
A-24 129 3 11 51 4 48
A-25 5 2 0,5 2 0,2 7
A-26 5 9 7 HO 2 13
A-27 32 7 24 HO 10 4
A-28 13 9 5 HO 2 11
A-29 14 11 28 HO 6 18
A-30 9 8 3 8 1 10
[Tabnuia 2-2]
Cocamnaecnue | MEK1, ICso | BRAF, ICso | A549, ICs Calu-6, NCI-H2122, | CLjy
Ne (eM) (eM) (eM) 1Cso (HEM) I1Cso (HEM) (MKJ/MHH/MT)
A-31 49 6 20 31 7 9
A-32 25 6 7 HO 5 19
A-33 10 2 27 68 8 6
A-34 81 3 27 79 12 17
A-35 66 28 21 34 4 15
A-36 74 5 26 61 17 18
A-37 50 7 21 26 7 10
A-38 16 3 66 122 15 17
A-39 41 14 30 79 7 HO
A-40 19 2 4 12 2 2
A-41 29 7 12 8 2 5
A-42 18 6 9 68 7 6
A-43 41 10 2 HO 13 37
A-44 2 19 HO HO 1 HO
A-45 2 6 5 HO 1 HO
A-46 811 30 HO 367 31 23
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Coeaunenue | MEKI1, ICsy | BRAF, ICs50 | A549, ICs, Calu-6, NCI-H2122, | CLjy
Ne (HM) (sM) (kM) 1Cs0 (HEM) 1Cso (EM) (MKJ/MUH/MT)
A-47 39 21 HO 104 17 38
B-1 2 5 6 11 2 15
B-2 4 3 1 7 1 53
B-3 82 4 2 14 1 22
B-4 19 5 2 6 1 28
B-5 93 6 7 29 5 22
B-6 97 15 2 16 1 20
B-8 47 7 95 233 14 24
B-9 2 4 10 HO 7 11
B-10 22 11 72 33 8 3
B-11 19 3 18 43 16 26
B-12 61 8 14 30 8 39
B-13 13 10 26 34 14 66
B-14 104 13 HO 74 11 4
[Tabnuma 2-3]
Cocamrcane | MEK1, ICsy | BRAF, ICso | A549, ICs Calu-6, NCI-H2122, | CLjy
Ne (HM) (eM) (eM) 1Cs5o (HEM) 1C5o (HEM) (MKJ/MUAH/MT)
B-15 8 4 HO 60 6 13
B-16 4 12 HO 9 1 10
C-1 72 4 7 16 4 10
C-2 104 2 16 HO 7 17
C-3 12 3 1 HO 0.4 9
C-4 224 23 7 HO 43 40
C-5 56 3 22 HO 4 29
C-6 268 9 6 31 4 74
D-1 96 1 9 HO 5 25
D-2 242 3 9 HO 5 103
D-3 130 1 26 HO 12 68
D-4 196 3 16 67 5 9
D-5 169 7 10 71 5 28
D-6 55 8 8 24 2 34
D-7 282 4 3 9 2 11
D-8 161 21 66 112 8 20
D-9 252 24 HO 28 3 53
D-10 261 34 HO 307 28 107
D-11 6 3 HO 2 0.3 24
D-12 15 14 HO 6 0.4 18
D-13 29 18 HO 6 1 88
D-14 1596 7 HO 117 10 15
D-15 1242 17 HO 118 11 91
D-16 48 6 HO 17 1 51
E-1 40 12 2 6 0.4 17
E-2 86 22 6 19 2 42
E-3 33 5 4 7 2 149
E-4 131 11 6 26 5 168
E-5 19 8 5 17 3 78
E-6 34 17 8 28 6 105
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-257 -

Coeaunenue | MEKI1, ICsy | BRAF, ICso | A549, ICs, Calu-6, NCI-H2122, | CLjy
Ne (HM) (eM) (eM) 1Cso (HEM) 1Cso (HEM) (MKJI/MUH/MT)
E-7 334 6 1 8 0.4 5
E-8 137 2 3 HO 2 1
E-9 95 11 7 57 6 13
E-10 84 23 4 27 3 51
E-11 454 5 6 73 6 11
E-12 260 17 3 8 2 160
E-13 290 1 30 84 6 25
E-14 343 17 13 71 7 22
E-15 287 4 20 152 7 21
E-16 352 12 33 87 7 <1
E-17 199 6 31 110 7 24
E-18 366 5 7 122 8 29
E-19 332 34 9 87 9 115
E-20 467 13 37 103 11 18
E-21 189 24 30 109 14 13
E-22 302 4 6 87 3 18
E-23 61 6 31 47 4 98
E-24 189 20 26 63 5 10
E-25 284 11 HO 28 7 8
E-26 13 6 HO 5 0.6 13
F-1 246 5 7 HO 3 10
F-2 383 5 8 66 8 15
F-3 380 5 8 118 24 28
G-1 222 12 21 65 6 32
G-2 6 3 2 13 0.4 31
G-3 15 5 7 47 2 29
G-4 53 4 28 259 12 26
G-5 751 78 HO 374 57 86
G-6 32 15 HO 23 2 57
G-7 2468 46 HO 443 75 21
[Tabnuia 2-5]
Cocamnaecnue | MEK1, ICso | BRAF, ICso | A549, ICs Calu-6, NCI-H2122, | CLjy
Ne (eM) (eM) (eM) 1Cso (HEM) I1Cso (HEM) (MKJ/MHH/MT)
G-8 53 7 HO 232 25 26
G-9 230 13 HO 444 67 22
H-1 7 2 9 21 5 39
H-2 49 2 31 HO 16 77
H-3 2 4 5 HO 1 149
H-4 8 12 9 6 1 11
H-5 115 2 6 HO 4 26
I-1 25 3 5 15 3 19
1-2 47 3 25 103 11 12
1-3 55 2 32 120 21 16
1-4 275 4 444 HO 83 25
J-1 58 4 38 29 8 11
J-2 495 11 351 HO 130 16
J-3 308 11 854 972 123 23
J-4 877 14 > 2000 > 2000 1061 67
J-5 117 8 7 29 4 20
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Coeaunenue | MEKI1, ICsy | BRAF, ICs50 | A549, ICs, Calu-6, NCI-H2122, | CLjy
Ne (HM) (sM) (kM) 1Cs0 (HEM) 1Cso (EM) (MKJ/MUH/MT)
J-6 86 7 14 27 7 45
J-7 627 12 101 380 29 30
J-8 15 2 24 77 5 3
J-9 64 3 167 232 17 23
J-10 42 10 8 13 2 28
J-11 48 17 13 27 6 47
J-12 2287 HO 226 471 180 19
J-13 29 4 196 281 80 39
J-14 22 3 121 123 37 34
J-15 56 12 HO 284 46 225
K-1 55 3 3 14 4 97
K-2 73 4 6 27 234
K-3 84 5 9 31 10 247
K-4 106 11 6 25 129
[Tabauua 2-6]
Cocamrcane | MEK1, ICsy | BRAF, ICso | A549, ICs Calu-6, NCI-H2122, | CLjy
Ne (HM) (eM) (eM) 1Cs5o (HEM) 1C5o (HEM) (MKJ/MUAH/MT)
K-5 139 9 25 110 23 245
K-6 227 15 25 83 21 499
K-7 31 14 9 27 7 357
K-8 209 14 68 122 29 103
K-9 23 8 17 34 8 185
K-10 128 8 25 81 16 69
K-11 278 15 93 230 85 437
K-12 10 14 7 27 6 546
K-13 115 9 18 53 13 321
L-1 6 2 21 41 17 10
M-1 5 4 27 28 13 59
N-1 1 2 20 HO 28 8
N-2 1 1 193 HO 60 11
N-3 4 5 475 HO 311 19
P-1 2 HO HO 22 6 15
P-2 8 HO HO 337 109 3
P-3 3 10 HO 223 96 37
P-4 34 16 HO 45 24 1
P-5 11 11 HO 447 31 2
P-6 13 9 HO 8 4 4
P-7 7 7 HO 72 7 12
ref-1 7 17 7 91 7 20
ref-2 364 12 8 35 3 12
ref-3 5 12 2 10 1 11
ref-4 11 9 2 18 2 32
ref-5 292 11 113 418 27 <1

HO: e onpenensinu
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(ITpumep uccnenosanus 7)

IIpoTuBOONYX0J€BOE BO3ACUCTBUE iN VIVO

Bosznelicteue coequnenus A-1 Ha pakoBble KieTku ¢ mytanuein KRAS
UCCIIeIOBAJIM TaK, KaK 3TO ONMHCAHO HUXE, C UCMOJb30BAHUEM MbILIEH C ONYXOJISIMU.

Knerku paka nerkux 4yenoBeka Calu-6 ¢ myraumneit KRAS TpancninanTupoBaiu
rosbiM Mbimam (CAnN.Cg-Foxnlnu/CrlCrlj, camku, B Bo3pacte 5 nenenb, Charles
River) myTeM nmoakoXHOW MHBEKIUH CYCMEH3UHU KJIETOK B OOKOBYIO 4aCTh )KHUBOTA C
UCIIOJb30BaHUEM Ul 26G. Mpleit pa3aensnu Ha S rpynn (mo 8 )KHBOTHBIX B
IpyIne) B COOTBETCTBUU C TO30H MCCIEyEeMOTO COCIMHEHHs U BBEIEHUE
HCCIIeIyeMOTO COeAUHEHUSI HAYMHAJH B IeHb 17 mocyie TpaHCILUIaHTAIUU, KOTAa
00bEM OIMyXOJIM CTAHOBUJICS paBHBbIM npumepHo 200 MM, Mbimam 4 rpynm (Tpymnmsl,
JKUBOTHBIM KOTOPBIX BBOJUIU coenuHeHue A-1) nepopanbHo BBoauau 0,0625 mr/kr,
0,25 mr/kr, 1 mMr/kr unu 4 Mr/kr coequHeHus: A-1, BO BCeX CIydasix C UCMOJb30BAHUEM
B KauecTBe pactBopurens (paszdasurens) cmecu 10% AMCO/10% kpemodop EL/15%
3T (monmmsTrnenrnukob) 400/15% T (ruapOoKCUTIPOMUIIUKIOAEKCTPHH).
MpbimaM ocTaBIneics rpynmnsl (KOHTPOJbHAS TPYIINA, BBEIEHUE pa30aBuTeNs)
nepopaJbHO BBOJIMIJIH TOJBKO PACTBOPUTENb. BBeneHne nccienyeMoro CoequHEHUs
WJIM paCTBOPUTENA MPOBOAMUIN OJMH pa3 B CyTKH B TeueHue 10 gHen.

O6bemsl onyxonel onpenensinu uyepes 20 quei, 24 nua u 27 nHel nocie
TpaHcmuaHTanuu. O0bpeMbl ONyXoJeld pacCUUTBIBAIM O GOopMyJie, IPUBEASHHOI
HUKE, TI0C)Ie ONpe/eNIeHus JUIMHHBIX AUaMEeTPOB U KOPOTKUX AUAMETPOB ONMyXOoJeH ¢
UCIOJb30BAHUEM IITAHTCHIUPKYJsL. PesynbraTel npusenens! Ha ¢ur. 13. Ha ¢ur. 13
NpeACTaBIeHa 3aBUCUMOCTbh, WITIOCTPUPYIOLIAsi U3MEHEHHEe 00beMa OMyXOJIn
(cpennee 3nauenue £ CO) ¢ Teuenuem BpeMmeHu. [1o ropusonTanbHol ocu (och X)
yKa3aHO KOJIMYECTBO JAHEH MOCie TPAHCIJIAHTALUU B IO BEPTUKAIbHOU ocHu (och Y)
yKa3aH 00beM OMyXOJIH.

O6bem omyxomu (MM°) = 1/2xanuHHbI HaMeTp (MM)XKOPOTKHI IHAMET]
(MM)XKOpPOTKHUH guaMeTp (MM)

(ITpumep uccnenosanus 8)

BrnusiHne nucneprupyromero cpeicTsa Ha paCTBOPEHHE MPOU3BOIHOTO
apuiaMuna

Komnosunuu. onucanHble B Ta0nune 3, npuBeaeHHoi Huxke (obpasusel 1-9),

HUCCIICAOBAJIN TAaK, KaK 3TO OIMHMCAHO HUXKE, OJis1 OUCHKHU PAaCTBOPCHUSA HanHeBOﬁ COJIn
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coenuneHus A-1 B FaSSIF nocne oOpaboTku nmepBoit cpenoit nis uccienoBaHus

pacTBopeHuUs B coorBeTcTBHU ¢ Papmakoneeit Anonuu. B tabnuie 3 npeacrasieHbl

WHTPEIUEHTHI KaXKJI0W KOMITO3UIIUU U UX KOJHUYeCTBA (MT).

[Tabauma 3-1]

O6pasen
1

O6pasen
2

O6pasen
3

Hartpuesas conp coeauHeHus A -
1

5

5

5

IM'mapar 1akTO3HI

45

MeTunuennromosa

50

ITonuBUHUIOBEIN CIUPT

I'mapokCHIpONUINEILTION03a

Konoausunon

I'mapoxcUnpoOnMIME TUILEIIION0
3a

ComonanMep METaKPUIOBOU
KHCJIOTHI

HOHI/IBI/IHI/IHHI/IppOHI/II{OH

Anerar-CyKUHHAT
TUIIPOMEJITIO3HI

Bcero

50

55

55

55

55

[Tabnuma 3-2]

Hatpuesas conb coequHenus A-
1

I'mapat naKkTO3bI

Metumnuennriosa

IlonMBUHUIIOBBIA COUPT

I'uapokcunponuILeIrI03a

Kononusunon

I'mapoxcunponuIMeTUIIL eI
03a

Cononumep MeTakpUJIOBON
KHUCJIIOThI

HOJ’II/IBI/IHI/IJ'IHI/IppOJ'II/II[OH

50

AneraT-cyKLHHAT
TUIIPOMEJIIO3bI

50

Bcero

55

55

55

55

HHFpeI[I/IeHTbI, NPpUBECACHHBIC B Ta6m/1ue 3, CMEIINBAJIIKN B CTYIIKE U CMECH

n06aBIsANH K 25 MIJI IepBOH Cpezbl IJIs1 HCCIEOBAHUS PACTBOPEHHUS B COOTBETCTBHUH C

dapmakoneeit AnoHuu u nepemenusaiu B Teuenne 1 4. 3arem nodaBisiim 25 M

FaSSIF B yiBo€HHON KOHIIEHTPALUU U NepeMelInBaHue npoaoskanu. Yepes 3apanee
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3alaHHBIA TPOMEXKYTOK BpeMeHu nocyie nodbasienus FaSSIF ¢ momombio
BbICOKO3 PP ekTUBHOH x)uakocTHON xpomarorpaduu (BIXX) onpenensanu
KOHLEHTpaLuw coeanHeHus: A-1 B pactBope. Ananus ¢ nomoibo BOXXX nposoaunnu
C UCIIOJIb30BAaHUEM YCIIOBHI npoBeaeHus aHanusa H, ykasanusix B Tabnuue 29,
NPUBEIECHHON HUXKE.

PesynbraTel npencrasiensl Ha ¢pur. 14 u 15. Ha 3aBucumoctsix,
npeacTaBieHHbIX Ha ¢ur. 14 u 15, mo ropuzoHTanbHO ocu (0ch X) yKa3aHO BpeMs
(mun) nocne nobasnenus FaSSIF u no BeprukanbHoii ocu (ock Y) ykasaHa
KOHIeHTpauus (MKr/mi) coequaeHust A-1 B pacTBope.

Kak siBHO BUIHO U3 MpencTaBieHHbIX Ha Gur. 14 u 15 pe3ynbpTaTos, mo
cpaBHeHHIO ¢ oOpa3uom 1 oOpasusl 2-9 obnanarT Ype3BbIUANHO XOPOIIUMHU PabOYUMH
XapaKTepUCTUKAMU B OTHOLIEHUHU PACTBOPEHHS HATPUEBOH conu coennHeHns A-1 B
FaSSIF.

(ITpumep uccnenosanus 9)

BnusiHne nucneprupyromero cpeicTsa Ha paCTBOPEHHE MPOU3BOIHOTO
apuiaMuaa

Komnosunun. onucanHsie B Tadnune 4, npusenenHoi Hike (oo6pasmuer 10-15),
HCCJIeIOBAJHU JIsl OLEHKU PaCTBOPEHUs HATpueBoul conu coenunenus A-1 B FaSSIF
nocje o0paboTKH NepBOi Cpenoi AN HCCIEeIOBAHUS PACTBOPEHHUSI B COOTBETCTBHH C
®Papmakoneeit AnoHnuM MO TaKOU ke METOAUKE, KAK ONUCAHHAsA B IIpUMepe
ucciaenoBanus 8. B tabnuue 4 npencraBieHbl HHIPEIHEHThI KaKA0H KOMIIO3ULIUH U
WX KOJIMYeCcTBa (Mr).

[Tabnuia 4-1]

Oobpasen; | O6pazen | O6pasen; | Obpaszen
10 11 12 13
Harpuesas conb coequnenust A-1 |5 5 5 5
MeTunuennaouaosa 5 25 - -
I1onMBUHUIOBBIN COUPT - - 5 25
I'uapoKCUNIPONMUIMETHUIILEIUIIONO | - - - -
3a
Bcero 10 30 10 30
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O0pazen O0pazen
14 15
Hartpuesas conb coequnenust A- | 5 5
1
Mertunuennonosa - -
ITonuBUHUIOBBINA CIIUPT - -
I'mapoxcunponuaMeTunueaaoa | S 25
03a
Bcero 10 30

PesynbraTel npencrasinens Ha ¢Gur.16-18. Ha 3aBUCUMOCTSIX, MPEACTaBICHHBIX
Ha ¢ur. 16-18, mo ropuzoHTaNBHON OcU (0Ch X) yKa3aHO BpeMs (MUH) TOCIe
nobasnenus FaSSIF u mo BepTukanbHoit ocu (och Y) ykazaHa KOHLEHTpanus (MKI/M)
coenquHeHus A-1 B pacTBope.

Kak siBHO BUIHO U3 MpencTaBlieHHbIX Ha Gur.16-18 pesynpraTos, obpasusr 10-15
o0JlanaroT Ype3BbIUAIHO XOPOIINMHU pabOYNMHU XapaKTePUCTUKAMH B OTHOIIEHUU
pacTBOpeHUs: HaTpueBoil conu coenunenus A-1 B FaSSIF.

(ITpumep uccnenosanus 10)

BnusHue nqucneprupyrouero cpeicTsa Ha pacTBOpPEHNUE NPOU3BOAHOTO
apuiaMuaa

Komno3uuuu. onucanHbie B Tabnune S5, npuBeaeHHoN Hike (oOpasusr 16-19)
HCCJIeOBAJIU ISl OLEHKU pacTBOpPeHHs HaTpueBoi conu coenunenus: A-1 B FaSSIF
nocye o0paboTku nmepBOH Cpenoit AJIsl NCCIeJOBAHMUS PACTBOPEHHS B COOTBETCTBHH C
Qapmakoneeil ANOHNU MO TAaKOH K€ METOJIMKE, KaK ONMCAaHHAas B IpUMepe

uccnenoBanus 8. B Tabnuie 5 npencTaBieHbl HHTPEAUEHTHI KasKI0W KOMIO3UIIUH U

20

UX KOJu4YecTBa (Mr).

[Tabnuma 5]

Oo6pasenr | O6pazen | Ob6pasen | Obpasen
16 17 18 19
Hatpuesas conb coequHeHus | 5 5 5 5
A-1
I1onMBUHUIOBBIN COUPT 25 25 - -
MeTunuennoaosa - - 25 25
Meraymun - 5 - 5
MaHHHT 69,5 64,5 69,5 64,5
Creapat Mmaraus 0,5 0,5 0,5 0,5
Bcero 100 100 100 100
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PesynbraTel npencrasnensl Ha ¢pur. 19 u 20. Ha 3aBucuMOCTSX,
npeacTaBieHHBIX Ha ¢ur. 19 u 20, no ropusoHTanbHO ocu (ock X) yKa3aHO BpeMs
(mun) nocne nobasnenus FaSSIF u no BeprukanbHoii ocu (ock Y) yka3aHa
KOHLeHTpauus (MKr/mi) coenuHenust A-1 B pacTBope.

Kaxk ssBHO BHIHO M3 MpencTaBieHHbIX Ha ¢ur. 19 u 20 pesyapraTtos, oOpasusl 16-
19 oOnanaroT Upe3BbIUANHO XOPOIIUMHU PA0OYUMH XapaKTEPUCTUKAMH B OTHOLICHUHU
pacTBOpeHuUs: HaTpueBoil conu coenunenns A-1 B FaSSIF.

(ITpumep uccnenosanus 11)

BrnusiHue nucneprupymrouero cpeicTsa Ha pacTBOPEHHE MPOU3BOAHOTO
apuiamuna

Kommnosunuu. onucanHble B Tadnune 6, npuBeneHHoi Hmke (00pasmer 20-23)
HCCIeNOBAU JJIsl OLEHKHU PAaCTBOPEHUs HATpueBou conu coenunenus A-1 B FaSSIF
nocje o0paboTKHU MepBOH CPpenoi sl UCCIEAOBAHUS PACTBOPEHUS B COOTBETCTBUHU C
dapmakoneell ANOHUK MO TAaKOH K€ METOAUKE, KaK ONMMCAaHHAs B IPUMEpPE
uccinenosanus 8. B Tabnuue 6 mpencraBieHbl HHIPEAUEHTHI KaXA0H KOMIO3ULIUH U
UX KOJHu4YecTBa (Mr).

[Tabnuua 6]

Oo6paszenr | O6pazen | Obpazen | Obpasen
20 21 22 23
Hartpuesas conb 5 5 5 5
coenuHenus A-1
MeTunuennauaosa 1 3 5 10
MernymuH 5 5 5 5
MaHHUT 88 86 84 79
CreapaTt Maruus 1 1 1 1
Bcero 100 100 100 100

PesynbraThl npeacrasienbl Ha ¢ur. 21 u 22. Ha 3aBUCHUMOCTSX,
npeacTaBieHHBbIX Ha ¢ur. 21 u 22, mo ropu3oHTaNbHOH ocH (0ch X) YKa3aHO BpeMsI
(mun) nmocie nodasnenust FaSSIF u mo BepTukanpHo#t ocu (och Y) ykazaHa
KOHIeHTpauus (MKr/mi) coequaeHust A-1 B pacTBope.

Kak siBHO BUIHO U3 mpencTaBieHHbIX Ha Gur. 21 u 22 pesynbpraTros, oOpasnsl 20-
23 obnanaroT Ype3BbIUANHHO XOPOIIUMHU pabOYNMH XapaKTEPUCTUKAMH B OTHOLICHUHU
pacTBOpeHUs: HaTpueBoil conu coenunenns A-1 B FaSSIF.

(ITpumep uccnenosanus 12)

BausiHue OCHOBHOT'O CO€IMHEHHS Ha pPaCcTBOPCHHUEC MPOU3BOAHOIO apujiaMuaa
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Komnosunun. onucanHble B Ta0nune 7, npuBeneHHON Hike (00pasnsl 24-32),

HCCIICAOBAJIN TaK, KaK 3TO OIIHMCAHO HUXKE, TJId OLUCHKH CcTaOUJIbHOCTH HanHeBOﬁ COJIn

coenuHeHus A-1, conepskameiicsa B komno3uuusax. B Tabnuue 7 npencraBieHsl

HHIPEOAUECHTBI Ka)KJIoH KOMIIO3HIIUHU U UX KOJTUYICCTBA (MF)

[Tabauua 7-1]

O6pazery | O6pasen | Obpasen | Obpaserr | O6paser

24 25 26 27 28
Hatpuesas conp coequneHus A-1 | 20 20 20 20 20
ManauT 970 930 380 930 930
MeraymuH 10 50 100 - -
ApruHuH - - - 50 -
I'mctuguna - - - - 50
Oxcun Maraus - - - - -
Cunukat Kajabuus - - - - -
Creapat Maraus - - - - -
IM'mapoxcunpomunmerunemmonos | 300 300 300 300 300
a

[Tabnuma 7-2]
Obpaszeny | Ob6pasen | Ob6paszen | O6pazen
29 30 31 32

Hatpuesas conb coequnenus A-1 | 20 20 20 20
MaHHUT 930 930 930 980
MernyMuH - - - -
ApPruHuH - - - -
I'uctuaun - - - -
Oxcupa Maruus 50 - - -
Cunukart Kajapuus - 50 - -
Creapat mMaruus - - 50 -
I'mapokcunponunmerunuesatoaos3 | 300 300 300 300
a

HHFpeHI/IeHTbI, NPUBEACHHBIC B Ta6m/1ue 7, CMCIIHBAJU B CTYIIKE U CMECH

XPaHUJIU B MJIOTHO 3aKkpbIiToM cocyne npu 80°C B TeueHue 2 Henenb. B Hauane

nepuoaa XxpaHE€HUus U B KOHIEC MEPUOAA XPaHEHUA CMEChb aHAJIU3HUPOBAJIA 110

OMHUCAHHON HUXXE METOAUKE AJisl ONPEAENIEHUs] COAEP)KAHUI HATPUEBOUN CONU

coenuHeHus A-1, mpoaykra ruaposiu3a coequHeHus: A-1, OMUCHIBAIOIETOCS

bopmynoit (X), npuBeaeHHON HUXKE, U APYTUX MPOAYKTOB Pa3I0KEHUS,

obpasoBaBmuxcs u3 coenuHeHust A-1. Cmech pacTBOPSIIN B KUIKOH CMecH

numetuiapopmamun/anetronutpui (6:1). Ee ¢unprpoBanu u punprpart nccienoBanu

NyTEM aHaJM3a C MOMOUIBIO BBICOKOA((PEKTUBHON JKUAKOCTHON XpoMaTorpapuu
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(B2XX) ¢ ucnonpzoBaHueM yCIOBHUI NpoOBeAeHNs aHain3a [, yka3aHHBIX B TalnuLe

29, npUBENEHHOU HUXKE.

[Xumuueckas popmyna 332]

HoN.__O
H F
N7 N
I
H,NT N F
F F
(X)
5 PesynbraThl npencrasinensl B Tabnuie 8, nmpuBeneHHoH Hike. B Tabaune 8

npeacTaBJICHbI OTHOCHUTECIIBHBIC IJIOIIAAU MMUKOB AJid COCANHECHUA A-l, IMpoAyKTa

TUAPOSIN3a, omuchIBaromerocs ¢popmysoi (X), mpuBeIeHHOH BbIIIE, U APYTHX

NPOAYKTOB Pa3JIOKEHUs, 00pa30BABIINXCS U3 COeNMHEHHs A-1, rae cymMma romasnei

MUKOB coefuHeHust A-1, mpoayKkTa rMAPONHN3a U APYTUX NPOAYKTOB Pa3OKEeHUs

10 pasHa 100.
[Tabnuia 8-1]

Ob6pasex 24 O6pasen 25 O6pasexn 26 O6pasen 27 Ob6pasex 28
Haua- Koneny | Haua- Konen | Haua- Koneny | Haua- Konen | Haua- Konern
JI0 JI0 JI0 JI0 JI0
Coenunenne A-1 98,52 96,63 98,75 97.14 98,81 97.41 98.8 97,26 98.66 93,83
IIpoayxt 0,1 2,67 0,1 2,26 0,09 2,06 0,11 2,2 0,11 5,46
THAPOIU3A
coequHeHHI A-1
(coeguHEeHHE
bopmymst (X))
Hpyrue mpoxykrer | 1,38 0,7 1,15 0,6 1,1 0,53 1,09 0,54 1,23 0,71
PAa3I0KE HHS

[Tabnuia 8-2]

O6pasern 29 O6paszexn 30 O6paszen 31 O6pasen 32
Haua- Konen | Haua- Konen | Haua- Konen | Haua- Konex
10 10 JI0 10
Coenuncune A-1 98,57 95,63 98,53 95,23 98,5 93,8 98,53 92,3
TIpoayxt 0,11 3,6 0,12 3,98 0,11 4,97 0,11 6,57
THOPOTH3A
cocauHeHUS A-1
(coennHCHHE
bopmy e (X))
HApyrue npoaykrer | 1,32 0,77 1,35 0,79 1,39 1,23 1,36 1,13
Pa3I0KEeHHUS

15
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Kak ssBHO BUAHO M3 MPEICTaBICHHBIX B Tabyuie 8 pe3yiabTaToB, MO CPABHEHUIO C
obpasuom 32 oOpasusl 24-31 OTANYAIOTCS YMEHBIUIEHHONW CTENEHbIO Pa3JI0KEHUs
HaTpUEBOM CONM coeAuHeHus A-1.

(ITpumep uccnenosanus 13)

BnusHue OCHOBHOTO CO€IMHEHHUs Ha PACTBOPEHUE NPOU3BOJHOTO apuilamMuaa

Komnosuuuu. onucanHbie B Tabnuie 9, npuBeneHHol Hike (oO6pasusl 33 u 34),
UCCIIeIOBAJIU TAK, KaK 3TO OMHUCAHO HUXE, I OLEHKH CTAaOUJIbHOCTU HATPUEBOU COJU
coenuHeHust A-1, comepikameiics B komnozuuusax. B Tabnuue 9 npencrasiaeHbl
UHTPEIUEHTHI KAXKA0H KOMIO3UIUHA U UX KOJTUYECTBa (MT).

[Tabnuma 9]

O6pazen 33 | Obpazen 34
Hatpuesas conb coequnenust A-1 2 2
MaHHUT 198 198
Meraymun - 30
Bcero 200 230

WHrpenneHTsl, NpuBeIeHHbIE B Ta0MnLe 9, CMEIINBAJIN B CTYIIKE U CMECH
XPaHUJIu B MJIOTHO 3akpbiTOM cocyne npu 80°C B TeueHue 2 Henenb. B Hauane
nepuoaa XpaHeHUs U B KOHIIE NepHOia XPaHEHHUs] CMECh aHAJIU3UPOBAIIH T10
ONMMCAaHHON HM)KE€ METOIMKE JJIs ONpeeNIeHUus COAEPKAHUS HATPHUEBOH COJH
coenquHenus A-1. Cmecp pacTBOpSIU B )KUAKON CMeCHU
aumetunpopmamun/aneronutpui (6:1). Ee punprpoBanu u punprpar uccienonaiun
NyTeM aHaJiu3a ¢ MOMOULIBI0 BhICOKO3((PEKTUBHOMN JKUIKOCTHOM XpoMaTorpapuu
(BOXX) ¢ ucnospb3oBaHUEM yCIOBHI NMpoBeaeHHs aHaiu3a [, ykazaHHBIX B Ta0auLe
29, npuBENEHHON HUXKE.

PesynbraTel npencrasnensl B Tabnuie 10, npuBeneHHoi Huxke. B Tabnue 10
NpeACTaBIeHa OTHOCUTENbHAS IJIOMAAb MUKA IJIs coenuHenuss A-1, roe cymma
rIomaaeil MuKoB coequHeHust A-1, IpOayKTa THAPOIN3a, OMUCHIBAKO IETOC
dopmynoit (X), npuBEAEHHON BBIIIE, U APYTUX MPOAYKTOB Pa3JI0KEHHUS,
obpaszoBaBmuxcs u3 coenunenus A-1, pasua 100.

[Tabauma 10]

Havano nepuona xpanenuss | KoHen nepuoja xpaHeHus

O6pazen 33 98,4 70,3

O6pazen 34 97,7 89,7
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Kak ssBHO BUAHO U3 NpeacTaBieHHbIX B Tabnuue 10 pe3yabTaToB, MO CPABHEHUIO
¢ obpazuom 33 oOpasen 34 oTIMYAETCS YMEHBIIEHHON CTEMEHbIO PA3JIOKEHUS
HaTpUEBOM CONM coeAuHeHus A-1.

(ITpumep uccnenosanus 14)

Brnusxue OCHOBHOTO CO€IMHEHHs HA PACTBOPEHUE IPOU3BOAHOIO apuiIaMHuaa

Komnosunuu. onucanubie B Tabnune 11, npuBeaennoit Huxe (o0pasusl 35 u 36),
UCCIIeIOBAJIU TaK, KaK 3TO OMHCAHO HUXE, I OLUEHKH CTAOMJIbHOCTH HATPUEBOW COJIH
coenuHeHus A-1, conepskameiicsa B komno3uuusx. B tabnune 11 npencrasiensr
UHTPEIUEeHTHI KAXKA0H KOMIO3UIUHA U UX KOJTUYECTBA (MT).

[Tabnuma 11]

O6pazen 35 O6pazen 36
Hatpuesas conb 0,25 0,25
coenuuenust A-1
MeTunmenninosa 1,25 1,25
Meraymun - 5
MaHHUT 98 93
Creapat maraus 0,5 0,5
Bcero 100 100

WnrpenueHTsl, npuBeneHHble B Tadnune 11 cMemuBanu B CTyNKe U CMeCh
XPaHUJIU B IJIOTHO 3aKpbITOM cocyae npu 40°C B TeueHue 3 mecsues. B Hauane
nepuosa XpaHeHHs U B KOHLE IepHOAa XPaHEHUsI CMECh aHAJIU3UPOBAJIH 10
OTNUCAHHON HHUXE€ METOAMKE JJId ONpeAeeHus COAep >KaHUsI HATPUEBOU CONU
coenquHeHus A-1. Cmech pacTBOpSIU B JKUAKOH cMecu
aumetuiapopmamun/anetronutpui (6:1). Ee punprpoBanu u punbTpaT ucCiIeq0oBaIH
NyTeM aHaJu3a ¢ MOMOUIBI0 BBICOKO3((PEKTUBHOMN JKUIKOCTHON XpoMaTorpaduu
(B2XX) ¢ ucnosp3oBaHUEM yCIOBHI NMpOBeAeHHs aHaN3a [, yka3aHHBIX B Ta0auLe
29, npuBENEHHON HUXKE.

PesynbraThl npencrasinensl B Tabuuie 12, npuBenenHon Hike. B tabnume 12
npeJacTaBieHa OTHOCUTEJbHAs IJIOMAaAb NUKa Ji coeluHeHus A-1, rae cymma
rIomaaeil MuKoB coequHeHus A-1, IpOaYyKTa THAPOIN3a, OMHCHIBAO IETOCH
dopmynoit (X), npuBeAEHHON BBIIIE, U APYTUX MPOAYKTOB Pa3JI0OKEHHUS,

obOpasoBaBmuxcs u3 coenuHenusi A-1, pasua 100.
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[Tabnuma 12]

Hauano nepuona xpanenuss | Konen mepuona xpaHeHus
O6pazen 35 95,7 90,5
O6pazen 36 96,5 95,0

Kak siBHO BUTHO U3 MpencTaBleHHbIX B Tabnuie 12 pe3ynbTaToB, MO CPABHEHUIO
¢ obpasmnom 35 obpaszer 36 OTINYAETCS YMEHbIIEHHON CTENEHBIO Pa3JIOXKEHUS
5 HaTpUEeBOH conu coenuHeHust A-1.
(ITpumep uccnenosanus 15)
Kancyner
(1) U3roroBieHue Kamcys
Kancynsl (06pasusl 37-39) U3rotaBauBaiy Mo OMHUCAHHON HUXKE METOJIHKE C
10 UCIIOJIb30BAHUEM MHTPEIHEHTOB, MPEACTAaBICHHBIX B Tabnuue 13, mpuBeneHHON
Bbille. Hatpuesyto conb coennHenust A-1 u D-MaHHUT cMelIuBadu U NPOCEUBAIN U
3aTeM 100aBIJISUIN OCTABIINECS HHTPEOUEHTH! (METUIILEIUII0I03a, METIIYMHUH U CTeapar
MarHusi) u nepeMemnBann. [lonyueHHy0 cMech moMemani B 000JI0YKY KamCyJIbl U
nosy4danu kancyny. B Tabnuue 13 mpeacraBieHsl Konu4decTBa (MI) KOMIIO3HIIUU U €€
15 UHTPEIUEHTHI, COAEPIKAIIUECS B KaXKAON KarcyJe.

[Tabnuma 13]

OoOpazern; 37 | O6paszen 38 | Ob6pazen 39

Harpuesas conb 0,10 0,83 2,08
coeauHeHus A-1
D-ManHut 93,90 93,17 91,92
MeTunmnennno3a 5,00 5,00 5,00
Mernymun 5,00 5,00 5,00
Creapat Mmaraus 1,00 1,00 1,00
Bcero 105,00 105,00 105,00

(2) UccnenoBaHue Kamncym

(2-1) XpaHeHue B IIOTHO 3aKPBITOM COCYIe

20 Kancyael momemanu B OyThUTb ¢ CHJTMKAresieM M XpaHUJIU B IJIOTHO 3aKPBITOU

OyTBUIM MPU MPUBEIEHHBIX HIXKE yCIoBUAX (a), (b) unu (¢) B TeueHune 6 Mecses.
(a) 5°C
(b) 30°C/OB (oTHOCHTENBbHASA BIAXKHOCTD) = 75%
(c) 40°C/OB = 75%
25 B nHavane nepuoaa XpaHeHHs U B KOHLIE N€PUOAA XPAHEHUsI KanCyJbl

AHAJIN3UpOBaJU MO ONHMCAHHON HUXKE METOOUKE IJIA ONIPEACIICHUA COACPIKAHUSA
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NPOAYKTOB pa3joxeHus coequHeHus A-1. Kancynel pacTBopsiiau B JKUAKON cMecH
numetuwipopmamua/aneroHutpui (6:1). Cmecs punbTpoBanu U GuabTpar
HCCIIeIOBAJIM NyTEM aHAJIN3a C MOMOINBIO BHICOKO3(P(EKTUBHOMN KUIKOCTHON
xpomartorpaduu (BOXKX) ¢ ucrnonbzoBaHueM ycjaoBUil MpoBeaeHUs aHanu3a I,
yKa3aHHBIX B Tabsuune 29, npuBeaeHHON HHUXE.

PesynbraThl npencrasinensl B Tabnuue 14, npuBenenHoi ke, B tabnune 14
npencTaBleHa OTHOCUTENbHAS MJIOMAAb MUKA MPOAYKTOB Pa3JIOKEHHsI COeJUHEeHUs A -

1 rme cymma miomaaei MUKoOB coeAuHeHust A-1 U mpoAyKTOB pasnoxeHus: pasHa 100.

[Tabnuia 14]

Hauano nepuona Konen nepuona xpanenus

XpaHEHUs 5°C 30°C, OB = 75% 40°C, OB =75%
O6pazen 37 0,3 0,2 0,2 0,6
O6pazen 38 0,3 0,3 0,3 0,4
O6pazen 39 0,3 0,3 0,3 0,3

B nauane nepuona xpaHeHUs U B KOHLIE MEPHOA XPAHEHUS KATICYJIbI
aHAIU3UPOBAJU MO ONMCAHHON HUXKE METOAUKE AJIsl ONpeeseHNs] paCTBOPEHUS
coenquHenus A-1. Mcciaenosanue pacTBOPEHUsl IPOBOJWIN 11O METOAUKE C
UCIIOJIb30BAHHUEM JIOTIACTEH MPU OMUCAHHBIX HUXKE YCIOBUSX U PaCTBOP, COOpaHHBIN
yepes 15 mun, 30 MuH unu 60 MUH nocjie Havyajua UCCIEOBAHUsSA, UCCIAEA0BAIN IYTEM
aHaJn3a C MOMOINBIO0 BEICOKO3 P ekTuBHON )kxuakocTHON XpoMarorpaduu (BIXKX) ¢
UCIIOJb30BAHUEM YCJIOBUI POBENEHUs aHanu3a J, yka3aHHbIX B Tabaune 29,
NPUBEIECHHON HUXKE .

Cpena: 6ydep Mak-Hneena (pH = 7.5), conepsxamuii 0,1% Tween 80
O06mbem cpenbr: 900 mn

Temneparypa: 37°C

Cxopocts Bpamenusi: 50 06/mMuH

PesynbTaThl npeacrasieHbl B Tabnunax 15-17, mpuBeneHHbIX HUXke. B Tabnuiax
15-17 npencrasneno koiauuecTBo (%) (cpennee sHaueHue = CO) pacTBOpeHHOI

HaTpUeBOM conu coeauHeHust A-1.
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O6pazen 37:
[Tabnuma 15]
15 mun 30 MmuH 60 MuH
Hauano nepuona xpaHeHus 100+ 1,6 102+2,0 102 £ 1,7
Konern 5°C 96 + 7.6 101 + 3.1 100 + 2,6
nepuona 30°C, OB = 75% 99 £ 1,9 99 + 1.7 99+ 19
XpaHEHUs 40°C, OB =75% 98 £ 1,5 100+ 1,1 99+ 172
O6pa3zen 38:
[Tabnuia 16]
15 mun 30 muH 60 MmuH
Hauano nepuona xpaHeHus 93 +54 101 £ 0,8 101 £0,7
Konern 5°C 99 + 172 101 +£1,2 100 £ 1,2
nepuona 30°C, OB = 75% 98 +£4)7 100+ 1,5 100 + 1,5
XpaHEHUs 40°C, OB =75% 99 £22 100 + 1,7 100 + 1,8
O6pazen 39:
[Tabnuma 17]
15 mun 30 muH 60 MmuH
Hauano nepuona xpaHeHus 90 + 4.8 95+29 96 £29
Konen 5°C 91 +33 96 + 3 4 97 + 3,5
nepuoaa 30°C, OB = 75% 91 +49 97 + 4.4 97 + 43
XpaHEHUs 40°C, OB =75% 89 + 8.7 95 +48 96 + 4,5

Kaxk ssBHO BUTHO M3 NMPUBEAEHHBIX BbIIIE pe3yabTaToB (Tabmuusl 14-17), HU ais

KaKuX KarcCyJ HE O6H8.py>K6HO CYIECTBEHHOEC BJINAHUE XPaHCHUA HAa KAaY€CTBO

MPONYKTA.

(2-2) XpaHeHHne B OTKPBITOM BHJIE

Kamncynbl momemanu B OyThUIb C CUJIMKATEJIEM U XPAHUIN B OTKPBITOM BUIE TPH
40°C/OB = 75% B TeueHue 4 HEOEIb.

B nauyane nepuona XxpaHeHUs U B KOHLIE IEPUOAA XPAHEHUs KaICYJIbl
AHAJTU3UPOBAJIN JJIsl ONPEEICHUs COAEPKAHUSA NPOAYKTOB Pa3JIOKEHHUs COeJ UHEHUS
A-1 mo Tako# ke MeToANKe, KaKk ONMUCaHHas B pasaene (2-1), mpuBeIEeHHOM BBIIIE.
PesynbraThl npeacrasieHsl B Tabnuie 18, npuBenennol Hxke. B Tabnume 18
npecTaBieHa OTHOCUTEbHAS NJIOLIa b MUKA NPOJYKTOB Pa3JIOKEHUS] COeAUHEHUS A -

1 roe cymma miomanei MUKOB coeanHeHUust A-1 U mpoaAyKTOB pasnoxeHus pasHa 100.
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[Tabnuma 18]

Hayano nepuona XxpaHeHus Konen nepuona xpaHeHus
O6pazen 37 0,2 3,8
O6paszen 38 0,3 1,3
O6paser 39 0,3 0,7

B Havane nepuona XpaHeHHs U B KOHL€ IEPHOAA XPAHEHUS KAIICYJIbI
WUCCIeNOBAU JJIsl OLIEHKH PACTBOPEHUSI HATPUEBOUN coNu coequHeHust A-1 1o Takowu
5 K€ METOUKE, KaK OMUCaHHas B pa3nese (2-1), npuBeneHHOM Bhilne. Pe3yabTaThl
npeacTaBiieHsl B Tabnune 19, npusenennoit Huxke. B Tabnuue 19 npeacrasiaeHo
konnuecTBO (%) (cpennee 3Hauenne = CO) pacTBOPEHHON HATPUEBOH COJU
coequHeHus A-1.

[Tabnuma 19]

15 mun 30 muH 60 MmuH
O6pazern 37 Hauano nepuona xpaneHus 100+1,6 |102+£20 102+ 1,7
Konen nepuona xpaneHus 88+ 46 94+ 1,6 95+1,3
O6pazen 38 Hauano nepuona xpaneHus 93 +5.4 101 +£0,8 101 = 0,7
Konen nepuona xpaHeHus 92 + 7.8 99+ 273 99 £ 1,6
O6pazen 39 Hauano nepuona xpaHneHus 90 + 4,8 95+ 29 96 + 2,9
Konen nepuona xpanenus 91 +£5,2 96 + 2.5 97 +£273
10
Kak siBHO BUIHO U3 NMPUBEAEHHBIX BhIIIE pe3yabTaToB (Tabmuus! 18 u 19), xors
KOJMYECTBO NMPOAYKTOB Pa3JIOKeHHs, 00pa3oBaBIINXCS NMPU XpaHeHHHU obpasua 37,
ABJISLIOCH OOJiee CYLECTBEHHBIM, YeM B ciy4dae oOpasua 38 wiu 39, Hu 1 KaKux
KarcyJs He OOHapy)XKeHO CYI[eCTBEHHOE BIMSHHE XPAHEHHS Ha Ka4eCTBO MPOAYKTA.
15 (ITpumep uccnenosanus 16)
Kancyner
(1) U3roToBieHue KancyJ
Kancynsr (06pasusr 40-42) U3roTaBInuBaId MO ONMMCAHHON HUXKE METOIHKE C
UCIIOJIb30BAHUEM MHTPEIHEHTOB, MPEACTAaBICHHbIX B Tabnue 20, mpuBeneHHON
20 Bbilie. Hatpuesyto conb coenunenust A-1 u D-MaHHUT cMelIuBaiu U NPOCENUBAIU U

3aTeM 100aBIISUIN OCTABIINECS HHTPEOUEHTH! (METUIILEIIII0JI03a, METJIYMHUH U CTeapar
Maraus) u nepememuBanu. [loJydeHHYIO cMeCh TOMeIa i B 000JOYKY KaIlCyJbl U
nojy4anu kancysy. B Tabnune 20 nmpencTaBieHbl KOJHYECTBA (Mr) KOMIO3ULINU H €€

UHTPCAUCHTDBI, COACPIKALTUECCS B Ka)I(I[OfI KarcyJe.
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O6paszen 40 Oo6pazern; 41 O6pazern 42
Hatpuesas conb coequHenust A-1 0,10 0,83 2,08
D-MaHHuT 93,90 93,17 91,92
MeTunuennionios3a 5,00 5,00 5,00
MeraymuH 5,00 5,00 5,00
CreapaTt Mmaruus 1,00 1,00 1,00
Bcero 105,00 105,00 105,00

(2) UccnenoBaHue Kamncy

Kamncynbl momemanu B OyThUIb C CUJIMKATEJIEM U XPaHUIU B IJIOTHO 3aKPBITOM
Oyteuiu pu 30°C/OB = 75% B TeueHne 6 MecsLeB.

B nauyane nepuona XxpaHeHUs U B KOHLIE IEPUOJA XPAHEHUS KaICYJIbl
AHAJTU3UPOBAJIN JJIsl ONPEEIeHUs COAEPKAHUS NPONYKTOB PA3JIOKEHUsI COEJUHEHUS
A-1 no Takoil ke MeTOAMKe, KaK ONMCaHHAas B IpuUMepe uccienosanus 15.
PesynbpraThl npeacrasieHsl B Tabnume 21, npuBeneHHol ke B Tabnume 21
npe/cTaBieHa OTHOCUTEbHAS NJIOLIa b KA NPOJYKTOB Pa3JIOKEHUS] COeAUHEHUS A -

1 roe cymma miomanei MUKOB COeAUHEHUs A-1 1 MpoAyKTOB pasnoxeHus pasHa 100.

[Tabmuma 21]

Hauano nmepuona xpaHeHus Konen nepuona xpaHeHus
O6pazen 40 0,4 0,5
O6pazern 41 0,4 0,6
Ob6paser 42 0,4 0,6

B Havane nepuona XpaHEHUsI U B KOHIL€ IEPUOAA XPAHEHUS KAIICYJIbI
AHAJTU3WPOBAJIU JJIsI OLIEHKH PACTBOPEHUS] HATPUEBOM CONMU coeauHeHust A-1 1o Takou
JK€ METOJIMKE, KaK ONMCaHHas B IpuMepe uccaenosanus 15. Pe3yabraTsl
npeacTaBiieHsl B TaOuune 22, npuBeaeHHON Hke. B Tabnuue 22 npeacrasieHo

konnuecTBO (%) (cpennee 3Hauenune = CO) pacTBOpPEHHON HATPUEBOH CONHU

coenquueHus A-1.

[Tabnuia 22]
15 mun 30 muH 60 MmuH
O6pazen 40 Hauano nepuona xpaneHus 99 £+ 1,7 100+ 1,7 99+ 1,6
Konen nepuoaa xpaHeHus 88 +£ 228 99 + 27 99+ 23
O6pazen 41 Hauano nepuona xpaneHus 99 £ 27 101+ 2,1 101 +2,1
Konen nepuona xpaneHus 98 + 1,8 100+ 1,3 100 £ 1,4
O6pazern 42 Hauano nepuona xpanenus 99 + 1,8 100+ 1,4 100+ 1,5
Konen nepuona xpanenus 92 +£ 3,1 97+ 2,1 97+ 12,0
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Kak siBHO BUIHO U3 NMPUBEACHHBIX BbIlIE Pe3yabTaToB (Tabnuuel 21 u 22), HU
ISl KAKUX KaIcyJs He 0OHapy»KeHO CYLIECTBEHHOE BJIHMSHHIE XPAHEHHUS Ha KAa4eCTBO
MNPOJYKTA.

(ITpumep uccnenosanus 17)

Tabnerxu

Tabnerky U3roTaBIMBAIM IO OMUCAHHON HUXKE METOJHMKE C MCIIOJb30BAHNEM
UHTpeaueHTOB o0pasua 39, KoTopble mpeacTaBieHsl B Tabnuue 13, npuBeneHHON
Bbilie. HatpueByto conb coennnenust A-1 u D-MaHHUT cMeIuBaiu U MPOCEUBAIU U
3aTeM A00aBJISUIN OCTABLINECS UHTPEIHEHTHI (METHJIILEJII0I03a, METJIYMUH U CTeapaT
Maraus) u nepememuBanu. [lonydeHHyO cMeCh TabJeTUPOBAIU MPU CUJie, paBHOU 7,5
kH unu 5,5 kH, ¢ uCrioNb30BaHNEM UMHUTATOPA CXKATHUS U TOJy4aau TabJeTKy.

Omnpenensin CUNy BBITAJTKUBAHUS sl TAOJETOK BO BpeMs TaOJIEeTHPOBAHHUS.
Kpome TOro, ¢ mnoMOIBI0 yCTPOUCTBA AJid ONPEAEIEeHUs TBEPAOCTH ONpenessin
TBEPAOCTb TAOJETOK U €€ MPeoOpa3OBbIBAIH B MPEAEI MPOYHOCTH Ha Pa3phIB.
PesynbpTaThl ipeacTaBieHsl B Tabnune 23, NIpUBEISHHON HIXKE.

[Tabnuma 23]

Cuna (xH) 7,5 5,5
Cuna sertankuBanus (MIla) 15,43 10,56
IIpenen npounoctu Ha paspsis (Mlla) | 4,77 3,62

Coobmmanu, 4To ¢ TOYKH 3peHuss 00padaTbIBAeMOCTH MPEANOYTUTENBHO, €CIIH
cusia BeITankuBaHus paBHa 5 Mlla unu menee u npeaen NpoYHOCTH HA Pa3pbiB PaBEH
2 MITa unu 6onee (cm. nyoaukauuto Int J Pharm. 2016; 510(1): 195-202). C sToi#
TOYKH 3PEHUSI MOKHO 3aKJIIOYHUTh, 4TO 00€ MpHUBEJEeHHbIE BhIlIe Ta0MEeTKH 001a1atoT
XOPOLINM 3HAYEHHUEM TMpeJiesia MPOYHOCTU Ha Pa3phiB, OJHAKO BHICOKUM 3HAYEHHUEM
CHUJIBbI BBITAJIKUBAHUSI.

(ITpumep uccnenosanus 18)

Tabnetkun

(1) U3rorosneHnue TabyieTok

Tabnerku (oOpa3usl 43 u 44) U3TOTABIUBAJIH IO OMHUCAHHOW HUKE METOIUKE C
UCIOJIb30BAHUEM MHIPEIUEHTOB, MPEACTABICHHBIX B Ta0nuue 24, NpUBEISHHON HIXKE.
B Tabnuue 24 npencraBieHbl KOJUYECTBA (MI') KOMIO3UIUU U €€ UHTPEAHUEHTBI,

copep Kalmecs B KaXA01 TabneTke.
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[Tabnuma 24]

OO0pazen 43 OO6pazen 44

Hatpuesas conb coequHenust A-1 2.0 2.0
D-Manuut 92.0 92,0
Metunuennioos3a 5,0 5,0
MeraymuH 5,0 5,0
CreapaTt marsus 1,0 0,5
Creapat marnus (cMasbiBaroliee BEIIECTBO | - 1,0

1151 TAOJIETUPOBAHMS )

O6pazen 43:

Harpuesyrwo conb coequrenus A-1 u D-MaHHUT cMeIIMBaIU U POCEUBAIH U
3aT€M CMeCh IOMEIIAIN B CTYNKY, COAEPK ALY METUILEIUII0I03Y, METJIYMUH U
cTeapaT MarHus, u nepememnsanu. [lonyueHHy0 cMech MOABEPTraln CyXOMy
I'PaHYJIHPOBAHUIO U COPTUPOBAJIH MO BEJIMYUHE U 3aTEM 3Ty CMECh TabJIeTHPOBAIH
npu cuie, paBHoul 7,5 kH, ¢ ucnonp30BaHMEM UMHUTATOPA CKATUA U MOJydan
TabJeTKy.

O6pazen 44:

Harpuesyro conb coenunenust A-1 u D-MaHHUT CMeLIMBAJIU U IPOCEUBAIH U
3aT€M CMECh IIOMEIIAJHN B CTYNKY, COAEPKALYIO METHUJILEJUIIOI03Y, METJIYMUH U
cTeapaTr MarHus (He BKJIOYas KOJUYECTBO, UCIOJIb30BABIIEECS B KaUeCTBE
CMa3bIBAOLIEro BeLIecTBa sl TA0JeTHPOBaHMs), U epeMeinnBai. [TonyueHnyo
CMECh MOABEpPraju CyXOMy IpaHyJUPOBAHUIO U COPTUPOBAJIM IO BEJIUYUHE, 3aTEM
n00aBsLIN cTeapaT MarHus (KOJUYECTBO, UCIOIb30BABIIEECS B KAUECTBE
CMa3bIBAKIIETO BEIeCTBA JJIsl TAOJETUPOBAHMS) U CMECh TaOJETUPOBAJIH TIPU CHUITE,
paBHOI1 5,5 kH, ¢ HCTTOBP30BAHNEM UMHUTATOPA CXKATUS U MOJy4Yaidu TabJIETKY.

Omnpenensin CUNy BBITAJKUBAHUS ISl TA0JETOK BO BpeMs TaOJIETUPOBAHUS.
Kpome TOro, ¢ noMOIIBIO YCTPOUCTBA AJIs ONPENeIeHU TBEPAOCTH ONpPeEaesin
TBEPAOCTb TAOJETOK U €€ MPeoOpa3OBBIBAIM B MPEAE MPOYHOCTH Ha Pa3phIB.

PesynbTaThl IpeacTaBieHbl B Tabnuie 25, NpUBeISHHON HUXKE.

[Tabnuma 25]

Oobpaszern; 43 | Ob6pazen 44

Cuna BeiTankuanus (MIla) 10,31 3,56

IIpenen npo4HOCTH HA pa3puIB

(MITa) 4,35 3,00
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Kak ssBHO BUAHO M3 MPEACTaBICHHBIX B Tabiuue 25 pe3yabTaToB, MO CPABHEHUIO
¢ TabieTkamu mpumepa uccienoBanus 17 o0e TabmeTku o0sanar0T Ype3BbIYaAlHO
HU3KUM 3HAUY€HUEM CUJIbI BhITaJKuBaHusi. Kpome Toro, kak u TabJieTKu nmpuMepa
ucciaenoBanus 17, oHu 00nafarT XOPOIIUM 3HAYEHUEM Npeesia MPOYHOCTH Ha
paspsiB. B wacTHOCTH, 00Opasen TabieTku 44 obnagaer XOPOLUIUM 3HAYEHUEM CHJIbI
BBITAJIKUBAHUS U XOPOIINM 3HAUYEHUEM Mpejesia MPOUYHOCTH Ha pa3pbiB, U OH oOsamaeT
PEBOCXOHON 00pabaThIBAEMOCTHIO.

(2) UccnenoBaHue TabieTok

(2-1) UccnenoBaHue pacTBOpPEHUS

Tabnerku (o6pa3usl 43 u 44) uccienoBaiu 1Jisl OLEHKH PACTBOPEHUSI HATPUEBOH
conu coequHeHUs: A-1 1O TaKOM K€ METONNKE, KaK OMUCAHHAasl B IpUMepe
uccienoBanus 15. Pe3ynbraTel mpencTaBieHbl B Tabnune 26, mpuBeqeHHON HUke. B
tabnuue 26 npencrapieHo koauuecTBo (%) (cpennee sHauenue = CO) pacTBopeHHOH
HaTpUeBOM conu coeauHeHuss A-1.

[Tabnuma 26]

15 muH 30 muH 60 muH
O6pazern 43 99,5 + 0,35 100,2 £ 0,12 100,0 £ 0,10
O6pazen 44 99,9+ 0,0 100,1 £0,1 100,0 £ 0,1

Kak siBHO BUAHO U3 NMPUBEAECHHBIX B Ta0auie 26 pe3yabTaToB, 00e TabneTKu
OTJNUYAITCS XOPOLIUM PACTBOPEHUEM HATPUEBOU cou coenuHeHus A-1.

(2-2) UccnenoBaHue YUCTOTHI

O6paser TabneTku 44 XpaHUIU B MIOTHO 3aKkpbiToM cocyne npu 40°C B TeueHue
1 mecsina. B Havasne nepuoaa XpaHeHHUs M B KOHLIE EPHOA XPaHEHUs TaOJIeTKy
AHAJTU3UPOBAJIU JJIsl ONPENEIeHUs COAEPKAHUA NPONYKTOB PA3JIOKEHUsI COEJUHEHUS
A-1 mo Takoil )xe MeTOANKe, KaKk ONMCcaHHas B mpuMepe ucciaenosanus 15. Huxke
IpUBEJeHa OTHOCUTENbHAS IJIOINAaAb MHUKA IPOAYKTOB pa3jokeHUus coequHeHus A-1
re cymMMa Iomaaeil mukoB coeqnuHeHust A-1 u npoayKkToB pasnoxeHus pasHa 100.
Hauano nepuona xpanenus: 0,55
Konen nepuona xpanenus: 0,47

Kak sIBHO BUTHO U3 MPENCTABICHHBIX BBILIE PE3YJIbTATOB, HE OOHAPYIKEHO

YMEHBIICHUEC YUCTOTBI BCIICACTBUC XPAHCHUS.
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(ITpumep uccnenosanus 19)

Tabnerku

Tabnerku (o6pa3ubl 43 u 46) U3roTaBIMBAIN IO ONUCAHHON HHMXE METOAUKE C
UCIIOJIb30BAHUEM MHIPEIMEHTOB, MPEACTABICHHbIX B Tabnuie 27, NpUBEIEeHHON HIXKE.
B Tabnuue 27 npencraBieHbl KOJUYECTBA (MI') KOMIIO3UIUN U €€ UHTPEAHEHTHI,

cozeprkaluecs B Kaxaou rabierke.

[Tabnuia 27]

Oo0pasen 45 Oo6pa3zer 46

Hartpuesas conb coequHerust A-1 0,2 0,2
D-MaHHuUT 93,8 93,8
MeTunnenniinosa 5,0 5,0
Mernymun 5,0 5,0
Creapat maraus 0,5 0,5

Creapat marnus (cmaspiBaromiee Bemectso | 1,0 -
1151 TAOJIETHPOBAHMS )

Creapundymapat HaTpus (CMa3bIBarOIIee - 1,0
BEIECTBO JUI TAOJETHUPOBAHMS)

O6pazen 45:

Harpuesyro conb coenunenust A-1 u D-MaHHUT CMeLIMBAJIK U IPOCEUBAIH U
3aT€M CMECh IIOMEIIAJHU B CTYNKY, COAEPKALYIO METHUJILEJUIIOI03Y, METJIYMUH U
cTeapar MarHus (He BKJIOYas KOJIMYECTBO, HCIOJb30BABIIEECS B KAUECTBE
CMa3bIBAIOLIEro BelecTBa I TaOJeTHPOBAHMS), U epeMeinnBain. [ToayueHHyo
CMECh MOABEPraju CyXOMy IpaHyJUPOBAHUIO U COPTUPOBAJIM 10 BEJIUYUHE, 3aTEM
no0aBIsIN CTeapaT MarHus (KOJUYECTBO, HCIOJIb30BABIIEECS B KAYECTBE
CMa3bIBAKIIETO BEIIeCTBA Al TaOJETUPOBAHMUS) U CMECh Ta0JIeTUPOBAJIU MPU CHJIE,
paBHOU 5,5 kH, ¢ HCTIOJIb30BAaHUEM UMUTATOPA CXKATHUS U TOJydaaud TadJI.

O6pazern 46:

Harpuesyro conb coenunenust A-1 u D-MaHHUT CMeIIMBaJIU U IPOCEUBAIH U
3aT€M CMeCh IOMEIIAIN B CTYNKY, COAEPK ALY METUILEII0I03Y, METJIYMUH U
cTeapaT MarHus, u nepeMemusanu. [lonydeHHy0 cMeCh MOABEPTralu CyXOMy
I'PaHYJIHPOBAHHUIO U COPTHPOBAJIH IO BEJIMYUHE, 3aTeM 100aBisanu creapuidymapar
HaTpus (CMa3bIBAIOIIEE BEINECTBO ISl TAOJNETHPOBAHMS ) H CMECh TabJIETHPOBAIU MPH
cue, paBHOU 5,5 kH, ¢ HCTIONIb30BaHNEM MMUTATOPA CXKATHUSA U MOJydasid TaOJIeTKy.

Omnpenensiy Cuny BBITAJKUBAHUSA 1A TA0JETOK BO BpeMs TaOJIETHPOBAHUS.

Kpome Toro, ¢ nomMompr0 yCTpOHCTBa AJis ONpeAeIeHUs] TBEPAOCTU ONpeaesian
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TBEPJAOCTb TAOJNETOK U €€ MPeoOpa3OBbIBAIMN B IPeAeN MPOYHOCTU Ha pa3priB. Kpome
TOTO, NIPOBOAUIIN UCCIEAOBAHUE XPYNKOCTH JUIsl OL€HKU XPYNKOCTU Pe3ynbTaTsl
IpeacTaBJeHbl B TaOnune 28, mpuBeaeHHON HUXKeE.

[Tabnuma 28]

O6pazen 45 O6pazen 46
Cuna BoitankuBanus (MIla) 4,26 4,33
IIpenen nmpo4HOCTU HA pa3pbIB 2,50 3,44
(MIla)
Xpynkoctb (%) 0,12 0,13

Kak siBHO BUIHO U3 MPEICTABJIEHHBbIX B TabauLe 28 pe3yapTaToB, o0e TabieTkn
00JlaiaroT XOPOIIUM 3HAYEHUEM CHJIBI BBITAJKMBAHUS M XOPOIIUM 3HAYEHHEM Ipeesa
NPOYHOCTHU HA Pa3pbIB, U OHHU 00JIaHaI0T MPEBOCXONHOM oOpabaTbiBaeMocThi0. Kpome
TOro, COO0IIay, YTO MPEANOUYTUTENBHO, €CJIU XPYIKOCTh COCTABISET | I MEeHee
(cm. @apmakonero AMOHUN), MOKHO 3aKJIIOYUTh, YTO PE3YJIBTATHI HCCIEAOBAHUS
XPYIKOCTH SIBJISIFOTCS] YPEe3BbIYAHHO XOPOLIUMH.

(YcnoBus mpoBeneHus aHaiau3a ¢ momombsio BIXX)

YcnoBus npoBeaeHus aHanusa ¢ nomowmbo BOXKX, H - J, ucnonssyromuecs B
NPUBEIECHHBIX BbIIIE MPUMEPaxX UCCIEIOBAHMS, IPEACTABICHbI B IPUBEICHHON HUXKE
tabnuue 29. B tabnuue 29, npusenennoi Huxke, "TO®K" obo3nauaer
TPUPTOPYKCYCHYIO KUCIIOTY.

[Tabnuma 29-1]

VYcaoBus ITpubop Kononka Temneparypa | JlnuHa BOJTHBI
NpOBeACHUS KOJIOHKHU NETeKTHPOBAHMS
aHaIn3a (VO)
H Acquity Acquity UPLCtBEH 40°C 279 um

UPLC Shield RP18, 2,1x50

(Waters) MM, 1,7 mxm (Waters)
I Acquity ZORBAX ECLIPSE 35°C 278 um

UPLC Plus C18, Rapid

(Waters) Resolution HD, 22,1x50
MM, 1,8 mkm, (Agilent

Technologies)
J Acquity ZORBAX ECLIPSE 40°C 278 HM
UPLC Plus C18, 22,1x50 mm,

(Waters) 1,8 mMkM, (Agilent
Technologies)
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Ycnosus ITonBuxHas I'pagueHTHBIN PEKUM CxopocTtb
npoBeneHus | ¢gasa Bpewms nocne A/B MOTOKA
aHanusa UHKEKTHPOBAHMS (Ma/mun)
(MuH)
H A) 0,05% 0-0,95 95,0/5,0 — 2,0/98,0 1,0
TOK/H,0 0,95-1,40 2,0/98,0
B) 0,05% 1,40-1,41 2,0/98,0 — 95,0/5,0
TOK/CH;CN
I A) 0,05% 0-0,15 95,0/5,0 0,9
T®K/H,0 0,15-0,25 95,0/5,0 — 67,0/33,0
B) 0,05% 0,25-2,8 67,0/33,0 — 61,0/39,0
T®K/CH;CN | 2,8-7,8 61,0/39,0 — 57,7/42,3
7,8-9,2 57,7/42,3 — 4,0/96,0
9,2-10,4 4,0/96,0
10,4-10,5 4,0/96,0 — 95,0/5,0
10,5-13,0 95,0/5,0
J A) 0,05% 0-2,7 56,0/44,0 — 52,8/47,2 | 0,9
T®K/H,0 2,7-2,8 52,8/47,2 — 56,0/44,0
B) 0,05% 2,8-3,5 56,0/44,0
TOK/CH;CN

IIpuMmeHeHue B IPOMBILIJIEHHOCTH

KOMHOSI/I]_II/II/I, npeajaracMbpl€ B HACTOAIIEM I/1306peTeHI/II/I, MOXHO NIPUMECHATH

AJIsL JICUCHUA UJIIN NPECAYIPCIKACHUSA HpOJ’II/I(I)epaTI/IBHOFO KJICTOYHOI'O HApYUICHHUS, B

YaCTHOCTH, paka.
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OOPMVYIJIA U30BPETEHM A

1. Komnoswunusi, copeprxamasi CoeJUHEHHe, ONUChIBaroLIeecs odmmel ¢popmyioi
(1), npuBeneHHON HUXKE, WIH ero papMaLeBTHYECKU IPUEMIIEMYIO COJb, UIIU
5 dapMaLeBTHYECKU IPUEMIIEMBIH COJIBBAT YKA3aHHOI'O COEANHEHUS HIIH COJIH, U
AUCHEPTUpPYIOIIee CPEACTBO:

[Xumuueckas popmyina 1]

Rs
I
HN O
Rs
N R
6
pecd |
Ri< )\\
N X R
N 2 4
(1)
B KOTOPOU:
10 KOJIBIIO A TIpencTaBiisieT co00i rpymmy, ONMUChIBAIOINYIOCS o0meit popmyoii (2),

(3), (4) unu (5), npuBeneHHo HMXe (rae cBsI3U, 0003HAYEHHBIE C TOMOLIBIO *, ** g
##% coegunensl ¢ -NH-, -CONH- u -CH;- COOTBETCTBEHHO):

[Xumunueckas popmyna 2]

R . R * R *
’ AN N | ° | AN
< X4 [ N X5 Kk N
Fkk X3 \n/ \ »
o) Xe
) 3) 4) (5)
15 X1, X5, X3, X4, X5 u X4 Bce He3aBUCUMO 0003HauaoT -CR,= unn -N=;

R, obo3nauaer atom Bonopoza, arom rajoreHa mwin Ci-Ce-alKUIBHYIO TPYIIY,
R; ob6o3naugaer -S(=0),-NH-Rg nin -S(=0),-Rs;
Rg ob6o3nauaer atom Bomopona, C-Ce-ankunpayro rpynny (3ta C;-Ce-ankuiabHas
rpymnmna HeoOs3aTeIbHO 3aMelleHa aTOMOM rayioresna, rugpokcurpynmnoi, C;-Ce-
20 ankokcurpynmnoi, Cz-Ce-unknoankunbHou rpynnou unu Cz-Ce-
reTepPOLUKIIOATKUIBHON TPYIIOH), MOHOUHMKJINYECKYI0 nin ounukinndecky C;-Ceq-

HUKJI0aNKUIbHYI0 Tpynmy (3Ta C3-Ce-UHUKIOANKUIbHAS IPyIIa He00sA3aTeIbHO
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3amemena Ci-Ce-ankmnbHoit rpynmoit unu Ci-Ce-aTKOKCUTPYTIIOH), TN
MOHOIIUKIINYECKYI0 UiN ONIUKIN4ecKyl0 C3-Ce-reTeponukiIoanKuibHy TPyIIIy;

R; ob6o3nauaer atom Bonopona, C-Ce-ankunpnyto rpynny (3ta C;-Ce-ankuiapHas
rpymnmna HeoOs3aTeJbHO 3aMelleHa aTOMOM raynorexna, rugpokcurpymnmnoi uiu Ci-Ce-
ankokcurpynmnoii), C3;-Ce-unknoankunbuyto rpynmny (3t1a C3;-Ce-muKI0aIKuIbHASA
rpymnmna HeoOsi3aTeabHO 3aMerieHa atoMmoM rajoreHa win C-Ce-ankuipbHON rpynmnoi)
wiu C,-Cs-ankokcurpynmy (31a C,-Cg-ankokcurpynmna HeoOs13aTeIbHO 3aMelIeHa
aToMoM rajoreHa, rugpokcurpynmnoi uau C;-Ce-alKoKCUTPYIIION);

Rs ob6o3nauaer atom ranoreHa mwin C;-Cg-alKUIBHYIO TPYIIY;

Rs 0ob6o3HauaeT atom Bonopoaa, atom ranorera uiu Ci-Ce-alKuiapHYIO Tpynmny;

R, obo3Hauaer atom Bomopona, atom rainorena, C,-Cg-ankunpayro rpynmy, C,-
Cs-ankenunpHyto rpynny, C,-Cr-ankunuipHyto rpynny, Cs-Ce-IUKI0aNKUIBHYIO
rpynny unu C;-Ce-ankunruorpynny, unu Re u Ry BMecTe ¢ atomamu yriaepoaa, K
KOTOPBIM OHH MPHUCOEINHEHBI, 00pa3yIOT HEHACBIIEHHOE S-4JIeHHOe
reTepPOLUKINIECKOE KOJIbLO;

R7 o6o3znauaer atom Bomopona unu C;-Ce-alKUIbHYIO TPYIY;, U

Ry ob6o3navaer atom Bonopona, atom rajoreHa uiau C,-Cg-anKuiabHYO Tpymnmy.

2. Komno3uuus no n. 1, rae ykazaHHBIM JUCIEPTUPYIOIIUM CPEICTBOM SIBJSETCS
1O MEHbIIEH Mepe OIHO CPEACTBO, BHIOPAHHOE U3 T'PYIIbI, COCTOSIIEH 13
METHJILEJUIFOJIO3b], TOJUBUHUIOBOTO CIIUPTA, THAPOKCUIIPONUIILEIIIOIO3HI,
KOTIOJIMBUJIOHA, TUAPOKCHUTIPOMUIMETUIILEJIIIIOJIO3bI, COMOJIUMEPA METaKPUIOBOM

KHUCJIOTBI, MOJIUBUHUJIIIHUPPOIUIOHA U all€TaT-CYKINHAT TUITPOMEIIIIO3bI.

3. Komno3zuuus no n. 1 unu n. 2, rae yka3aHHBIM AUCHEPTUPYIOIIUM CPEACTBOM

ABJIACTCA MECTHJIILCJIIKOJIO34a.

4. Komnosunus no jgrodomy u3 m.m. 1-3, roe cogepkaHue yKa3aHHOTO
JUCIeprupyroero cpeacrsa cocrasyser ot 0,1 no 20 macc. yacte B nepecyere Ha 1
Macc. 4acTh YKa3aHHOTrO coenuHeHus odmeit popmynsl (1), ykazaHHONW CONU UK

YKa3aHHOTO COJIibBaTa.
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5. Kommno3unus o ao0oMy u3 m.m. 1-4, 1ONMOJHUTENBHO COAEpIKaIasi OCHOBHOE

COCOAUMHCHUC.

6. Komnosunus, cogepkamas CoeuHEeHHe, ONUChIBatoieecs: odmei ¢opmyoit

(1), npuBeneHHON HUXKE, MK er0 (papMaleBTHIECKH IPUEMIIEMYIO COJIb, UIIN
(bapmaneBTHYECKH IPUEMJIIEMBIH COJbBAT YKA3aHHOT'O COSAMHEHHS WU COJIH, U

OCHOBHO€ COCAUHECHUC:

[Xumuueckas popmyina 3]

ZT
A
&

(1)
B KOTOPOU:

KOJIbIIO A TmpencTaBiisieT COOOH rpymnmny, onuchiBarouyocs odmen Gopmynoii (2),

(3), (4) unu (5), npuBeneHHoN HMXe (rae cBA3U, 0003HAUYEHHBIE C TTOMOIIBIO *, ** 1

##% coegunensl ¢ -NH-, -CONH- u -CH;- cOOTBETCTBEHHO):

[Xumunueckas ¢popmyna 4]

* R * R *
Re AN N | ° | AN
*kk X// X4 *kk / N \[]/ X5 *kk N
: \ )
o) Xs

@ ©) “4) ®)
X1, X5, X3, Xy, X5 u X4 Bce He3aBUCUMO 0003HauaroT -CR,= unn -N=
R, ob6o3nauaer atom Bomopona, atom rajnoreHa win Ci-Ce-alKUIBHYIO TPYIY;
R, ob6o3nauaer -S(=0),-NH-Rg nin -S(=0),-Rs;

Rg ob6o3nauaer atom Bomopona, C-Ce-ankunpnayro rpynny (3ta C;-Ce-ankuiabHas

rpynmna HeoOs3aTeNbHO 3aMelleHa aTOMOM rajioresa, ruapokcurpynmnoi, C;-Ce-
ankokcurpynnoi, Cs-Ce-nuknoankunpHoil rpynnoit unu Csz-Ce-
reTepOLUKIIOAIKIIIBHON TPYIIION), MOHOUMKINYECKY0 ninn ounukiandeckyo Csz-Ce-

HUKJI0ANKUIbHYI0 rpynny (3Ta C3-Ce-LHUKIOANKUIbHAS IPyIIa He00sA3aTeNbHO
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3amemena Ci-Ce-ankmnbHoit rpynmoit unu Ci-Ce-aTKOKCUTPYTIIOH), TN
MOHOIIUKIINYECKYI0 UIH OUIUKINYeCKYI0 C3-Cg-reTeponukiIoanKulbHy0 Ipymnmy;

R; ob6o3nauaer atom Bonopona, C-Ce-ankunpnyto rpynny (3ta C;-Ce-ankuiapHas
rpymnmna HeoOs3aTeJbHO 3aMelleHa aTOMOM raynorexna, rugpokcurpymnmnoi uiu Ci-Ce-
ankokcurpynmnoii), C3;-Ce-unknoankunbuyto rpynmny (3t1a C3;-Ce-muKI0aIKuIbHASA
rpynmna HeoOsi3aTeabHO 3aMerneHa atomoM ranorena uiu C-Ce-ankuinbHON rpynmnoi)
wiu C,-Cs-ankokcurpynmy (31a C,-Cg-ankokcurpynmna HeoOs13aTeIbHO 3aMelIeHa
aToMoM rajoreHa, rugpokcurpynmnoi uau C;-Ce-alKoKCUTPYIIION);

Rs ob6o3nauaer atom ranoreHa mwin C;-Cg-alKUIBHYIO TPYIIY;

R 0ob6o3HavaeT atom Bonopoaa, arom rajoreHa mwin Ci-Ce-alKuiabHYIO Tpynmny;

R, obo3Hauaer atom Bomopona, atom rainorena, C,-Cg-ankunpayro rpynmy, C,-
Cs-ankenunpHyto rpynny, C,-Cr-ankunuipHyto rpynny, Cs-Ce-IUKI0aNKUIBHYIO
rpynny unu C,;-Ce-ankuntuorpynny, unu Re u R4y BMecTe ¢ atomamu yriepona, K
KOTOPBIM OHH MPHUCOEINHEHBI, 00pa3yIOT HEHACBIIEHHOE S-4JIeHHOe
reTepPOLUKINIECKOE KOJIbLO;

R7 o6o3znauaer atom Bomopona unu C;-Ce-alKUIbHYIO TPYIY;, U

Ry ob6o3Hauaer atom Boznopoza, arom rajoreHa mwin Ci-Cg-alKUIbHYIO Tpymnmy.

7. KoMno3uuus no n. 5 uiu n. 6, rae yKa3aHHbIM OCHOBHBIM COEIMHEHUEM
SIBJISIETCSI IO MEHbIIEH Mepe OAHO COeAUHEHHUE, BBIOpAHHOE M3 TPYIINbI, COCTOSIIIEH U3
MEerjyMHHa, aprUHUHA, TUCTUAMHA, OKCUAA MarHus, CUJIMKATa KaJbLUs U CTeapara

MarHus.

8. Komnozunus mo nrodomy u3 m.m. 5-7, rae yKa3aHHbIM OCHOBHBIM

COCAUHCHUEM ABJIACTCA METJIYMUH.

9. Kommno3unus mo grodomy u3 m.m. 5-8, rae cogepkaHue yKa3aHHOTO OCHOBHOTO
coenuHeHus cocrtasysieT oT 0,2 1o 40 macc. yacTell B mepecueTe Ha 1 macc. 4acTh
yKa3aHHOTro coequHeHus obmeit Gopmynsl (1), ykazaHHOH COMM MIJIM YKa3aHHOTO

coJibBarTa.
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10. Kommosunus no nrodomy u3 m.m. 1-9, rae:

KOJIBIIO A TipencTasiisieT coOol rpymnmy, OnuchbiBaOIycs odmeit ¢popmyioi (2)
unu (4),

Rg o6o3znauaer atom Bonopoaa, C-Ce-ankunpnyto rpynny (3ta Ci-Ce-ankunbHas
rpymnmna HeoOsi3aTebHO 3aMelleHa aTOMOM rajorena, ruapokcurpynmnoi uiu C,-Cg-
anKOKCUrpynmnoi) uiu MmoHouukandeckyw Cs-Ce-nuknoankunbHyro rpynmy (3ta Cs-
Ce-umkyoankuibHas rpymnmna HeoOs3arenabHo 3amenieHa C-Co-anKuibHON IpymnIon);

R3; ob6o3nauaer atom Bomopona, Ci-Ce-ankunbayro rpymnmy, Cs-Ce-
nukjoankuwibHyo rpynny unu C;-Ce-ankokcurpynmy (3ta C-Cg-ankokcurpymmna
HE00s3aTeIbHO 3aMeIleHa THIPOKCUTPYIIIION);

R¢ ob6o3HavaeT atom Bonopoza, atoM rajoreHa min C,-Cg-anKuiabHYO Tpynmy;

R, o6o3HavaeT aToM rajoreHa MIM LUKJIOMPONUIBHYIO TPYNIY; U

R; o0o3HavaeT aToM BOJOPOAA MIJIM METUIIBHYIO TPYIIY.

11. Komno3unus no nrob6omy u3 m.u. 1-10, rae yka3aHHBIM COeJUHEHHUEM 001ei
dopmynsr (1) sBusiercs 2-(4-unknonponui-2-gropanununo)-3,4-gudprop-5-[[3-dpTop-

2-(MeTniCcynb(haMOUTIAMUHO )TUPUIUH-4-1UJT|MeTHI |OeH3aMIA.

12. Komno3unus no no6omy u3 m.o. 1-11, nonosHuTenpHo copepikamas

(bapMaLeBTHYECKHU IPUEMIIEMbIH HHEPTHBIH HATIOJHHUTENb.

13. Komnosuius no nrodomy u3 m.m. 1-12 B popme Kancybl uiiv TabJIeTKH.

14. Cnioco® nosyueHust KOMIIO3UIUU 1O JIFoOomMy U3 m.1. 1-13, BkiIroYaromui
NOJIy4eHHEe CMECH, cofepxkalleil ykasaHHoe coenuHenne obmeit popmynst (1),
YKa3aHHYIO COJIb WJIM YKa3aHHBIN COJbBAT, H YKAa3aHHOE JUCIEPTUPYIOLIee CPENCTBO

u/unu YKa3aHHOC€ OCHOBHOEC COCOAUHCHUC.

15. Komnosunus, copepxamas 2-(4-mukionponui-2-QTopaHuInHo)-3,4-
audrop-5-[[3-pTop-2-(MeTunCyNbhaMOUIAMUHO ) TUPUIHH-4 -1 |METUJT |OeH3aMU UITH
ero papManeBTUYECKH MPUEMIIEMYIO COJIb, NI (papMaIeBTUYECKU TTPUEMIIEMBIH
COJIbBAT YKa3aHHOT'O COCUHEHUS UJIU COJIU, BMECTE C COCJUHEHUEM,

onuceiBaromumcs Gopmynoit (X), npuBeneHHON HUXKE, T COnepKaHUe YKa3aHHOTO
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coenuHenust popmynsl (X) cocrasisier 3,0 macc.% unu MeHee B mepecyeTe Ha
copepkaHue yKazaHHOro 2-(4-uukiaonponui-2-gropanununo)-3,4-nudprop-5-[[3-
dTop-2-(MeTuncynpHaMoOuIaMUHO ) TUPUANH-4-1i|MeTun |OeH3aMuaa, yKa3aHHOH Conu
WM YKa3aHHOTI'O COJIbBATA.

[Xumunueckas popmyna 5]

H,N.__O
. F
N7 N
|
H,NT N F
F F

(X)



Qur. 1

10

O0UOU 9100HENIHILHIA

26/°



dur. 2

N
20

20UCU 9100HENIHBLHY

35

30

25

15

10

20/°



Qur. 3

J0UOU 9LO0HENOHBLH

20/°



dur. 4
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