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[B dbopmyne X, X,, X5 u X, Bce He3aBucuMo 0003HauaroT -CR,= unum -N=, R, 0603HauaeT, Hanpumep,
aToM rajioreta, R, o6o3naqaert, Hanpumep, -S(=0),-NH-Rg, Rg 0603HauaeT, Hanpumep, C-Cy-aNKHUIbHYIO
rpynny, R; o0o3Hauaet, Hampumep, aroM Boaopoaa, Rs o0o3Hauaer, Hampumep, aToM rajorena, Rg
o003HavaeT, HapuUMep, aToM Bopopona u R, obo3Hawgaet, HaIIpUMep, IUKJIONPOIMIBHYIO TPYIITy]| WIH
ux (I)apMaHeBTI/I‘IeCKH npuemiieMas CoJib, UJIH (l)apMaHeBTI/I‘-IeCKI/I HpHeMJ’IeMBIf/'I COJIbBAT COCOUHCHUS
unu conb. COeqUHEHNUS, CONK U CONBBAThI, OIMCAHHBIE B HACTOSIIEM H300peTeHHH, 001aaoT BEICOKOH
CTaOMIM3HUPYIOILEH aKTUBHOCTHIO MO OTHOWICHUIO K Komiuiekcy RAF/MEK u X MOXHO NMpPUMEHSTbH
JJIA ICYCHUA UM TPEAYIPEIKACHUSA nponmbepaTMBme KIJIICTOYHBIX 3a6OHCBaHI/II\/'I, B YaCTHOCTHU PaKOBBIX
3a00JeBaHui.

IV  TSIT6CC0C



10

15

20

25

30

141296

ITPOU3BOJIHOE APUJIAMUJIA, OBJIAJIAIOIIEE ITPOTHUBOOITY XOJIEBOM
AKTHUBHOCTbIO

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHUTCS M300peTeHue

Hactosimee nzo0pereHne OTHOCUTCS K MPOU3BOJHBIM apUIaMHAa, KOTOPbIE
00nanarT CTAOMIU3UPYIOLIEH aKTHBHOCTBIO IO OTHOIIEHHIO K KoMmiiekcy RAF/MEK
u/unu MHrHOMPYIOIed akTUBHOCTBIO 0 oTHOoMeHnio k MEK, u koTophie mpruMeHUMBbI
IJTS1 ISUCHUS WUIH TIPENyPeKAeHUs NpoaudepaTHBHBIX KIETOYHBIX HAPYUIEHHH, B
YaCTHOCTH, PAKOBBIX 3a00JI€BAHUM, a TAKXKE K CPEICTBAM, CTAOUIU3UPYIO UM
kommuiekc RAF/MEK, unn cpencream, nuarudupyromum MEK, conepxamum B
Ka4yecTBe aKTUBHBIX MHIPEIUEHTOB TakKue NPOU3BOJHbIE apUIaMUia

YpoBEHb TEXHUKHU

MEK (akTuBHpOBaHHAas MUTOI€HOM NMPOTEMHKMHA3AKWHA3a) SABISAETCS
CEepUH/TPEOHUHKHHA30H, y4acTBYIOIEeHd B nyTu nepenayu curaaia MAPK, u
U3BECTHO, YTO OHA MepeaeT CUTHAJbl BHYTPHU KJIETOK U INIyOOKO BOBJIEUYEHA B
npoaudepanuio KieTok (cM. HenmaTeHTHbIH qokyMeHT 1). Muruburopst MEK, kotopsie
Oputn onucanbl, BKIO4YaroT PD0325901, CH4987655, Tpamerunund, koOumMeTnHUO u
ceayMeTUHUO (CM. MaTEeHTHBIN JOKYMEHT | 1 HEMATeHTHBIH TOKYMEHT 2), U
coO0 LAy, YTO MPH UX HCIOJb30BAHUH MO OTAEIBHOCTH MJIN B KOMOMHAIINY C
unruouropamu RAF onu obnagaroT KIMHUYECKOH 3(PHEKTUBHOCTHIO MO OTHOIIEHUIO K
pakoBbIM 3a00aeBaHueM ¢ myTanueil RAF, TakuM Kak 3JJ0KaueCTBEHHAsl MeJIaHOMA C
myTtauneii BRAF (cM. HemaTeHTHBIE TOKYMEHTHI 3 U 4).

Takke U3BECTHO, YTO KJIMHHYECKAsA 3P(HEKTUBHOCTh HEKOTOPHIX HHIHOUTOPOB
MEK 1no oTHOUEeHHIO K pakoBbIM 3a0oneBanueM ¢ mytanueit RAS, Takum kax
HEMEJIKOKJIETOUHBIN pak Jerkux ¢ Mmytauuei RAS, aBisercs MeHblIeH, YeM
YAOBIETBOPUTENbHASA. B NeHCTBUTENBHOCTH, COOOINAIH, YTO MPU UCTIOJIB30BAHUH B
KJIMHUYECKUX UCCIENOBAHUAX CEIYMETUHUO U TpaMeTHHUO 00IagaroT HENOCTATOYHON
3} PEeKTUBHOCTHIO MO OTHOLIEHHUIO K HEMEJIKOKJIETOYHOMY PaKy JEerkux ¢ MyTaluei
KRAS (cM. HemaTeHTHBIE JOKYMEHTHI 5 U 6).

Coobmanu, uto CH5126766 (cM. maTeHTHBIN JOKYMEHT 2 U HENMATEHTHbIE

TOKYMEHTHI 7 U 8), KOTOPBIIl H3BECTEH He TONbKO, kak nHrudburop MEK, HO u kak
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cpencrso, crabunusupyrmmee kommiekc RAF/MEK, obnanaer knuHu4deckoi
3} PEeKTUBHOCTHIO MO OTHOLIEHUIO K HEMEJIKOKJIETOYHOMY paKy JErkux ¢ MyTaiuei
RAS (cm. HenateHTHBIN fokyMeHT 9). Takxke cooOmanu, uto CH5126766
crabunusupyet kommiaekc RAF/MEK u uarubupyer ycunennoe gpocpopunnpoanue
MEK (aktuBauus o6paTHO# cBs3u nyTH nepenayu curHaia MAPK) (cwm.
HernaTeHTHbIe JoKyMeHThI 7, 8 u 10). [TonararoT, 4TO 5Ta aKTUBALKMS OOPATHON CBSI3H
SIBJISIETCSI OJTHOM U3 MPUYUH TOTO, YTO KJIUHUYECKas 3 PEeKTUBHOCTh HEKOTOPBIX
uHruouropos MEK 1o oTHOIIEHHUIO K pakOBbIM 3a00neBaHueM ¢ mytanueit RAS
SIBJISIETCS MEHbILEH, YeM yJIOBJIETBOPHUTEIbHAS (CM. HEATEHTHBIN NOKyMeHT 10).

Cnucok HUTHPOBAHHOM JIUTEPATYPBI

IlarenTHas nutepartypa
[TatenTHsbIit nokyMeHT 1: WO 2006/011466
[TarenTHbIN fokyMeHT 2: WO 2007/091736

HenarenTHas nuteparypa
HenarentHsbiit nokyment 1: Nature. 2018, vol. 15, p. 709-720
HenarentHusiii nokymeHt 2: Molecules. 2017, vol. 22, e1551
Henarentnsiit nokyment 3: N. Engl. J. Med. 2012, vol. 367, p. 107-114
Henarentnsiit nokyment 4: N. Engl. J. Med. 2012, vol. 367, p. 1694-1703
Henarentusiii nokyment 5: JAMA. 2017, vol. 317, no. 18, p. 1844-1853
HenarentHbiii nokymeHnt 6. Ann. Oncol. 2015, vol. 26, no. 5, p. 894-901
HenarenTHbiit nokyment 7: Cancer Res. 2013, vol. 73, no. 13, p. 4050-4060
Henarentubiii nokymeHnt 8: Cancer Cell. 2014, vol. 25, no. 5, p. 697-710
Henarentubiii nokymeHt 9: J. Clin. Oncol. 2017, vol. 35, no. 15, suppl., 2506
Henatentubiii nokymeHnt 10: Nat. Rev. Clin. Oncol. 2014, vol. 11, p. 385-400

KpaTkoe u3inoxkeHue CymHOCTH H300peTeHus

Texnuueckas 3agada

Hexoropsie cpencrsa, cradbunusupyromue kommiekc RAF/MEK, unu
uHruoutropsl MEK, KoTOpBIe MPpUMEHUMBI AJIs IEUCHUS HJIH MPEaypPeKIeHUs
npoingepaTUBHBIX KJIETOYHBIX HAPYLIEHUH (B YaCTHOCTH, PAKOBBIX 3a00J1€ BAHUN),
SABJISIOTCS U3BECTHBIMH, OJTHAKO MMEIOIINECS B HACTOsIIIEe BPeMsi BO3MOKHOCTH BCE
K€ He SIBJISIIOTCS TOCTATOYHBIMU IS YIOBJIETBOPEHUS U3MEHSIOIMHUXCS MOTPeOHOCTEH

notpedburenei.
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3amaueil HaCTOSIIEero H300peTeHUs ABISAETCS MOJYYEeHHEe HOBOTO COeAUHEHUS,
KOTOpOe 00janaeT cTabuIN3UpyoLIeld aKTUBHOCTBIO 10 OTHOIIEHUIO K KOMILJIEKCY
RAF/MEK wn/unu narudupyromeii akTHBHOCTBIO 1o oTHomeHuto k MEK, u kotopoe
NPUMEHHUMO JJIsl JICUEHUsI UJIU NPEeAYNPEXRIAEHUs NPoIrudepaTuBHOIO KJIETOYHOTO
HapyLIEHHs], B YaCTHOCTH, PaKa, HJIM HOBOTO CPENCTBA, CTAOMIM3UPYIOLIEr0 KOMIUIEKC
RAF/MEK, unu cpencrsa, uarudupyromero MEK, koTopoe npuMeHUMO AJIs JICYEHHS
WU TIPENYNPEKIeHUs Npoar(pepaTuBHOTO KJIETOYHOTO HAPYLIEHHS, B YACTHOCTH,
paxa.

Pemenne 3anaun

JUIst TONy4eHUsI TAKOT'O HOBOTO COEIMHEHHs] aBTOPBI HACTOSIIEr0 U300 peTeHuUs
cocpenoTo4Yuau BHUMaHue Ha coennHennu CH4987655 (npuBeneno Huxe),
obmenssectHoM nnrudburope MEK, u Ha coenunennn CH5126766 (nmpuseneHo
HUKe), OOIEen3BECTHOM cpencTBe, ctadminsnpyomeM kommiekc RAF/MEK.

[Xumuueckas popmyna 1]

H
HO\/\O,N ) F
H
N
Q
N F
O F

CH4987655

[Xumuueckas popmyna 2]

N @) 0 0
AN Z\
L I 32
~ / \ Nz \N/
F
CH5126766

ITo cpaBuenuto ¢ PD0325901, koTopslit siBnsiercss npyrum uaruouropom MEK, B
becknerounoii cucteme CH4987655 obnanaer Takoil ke HHrHOUPYIOIIEH
aKTUBHOCTHIO MO oTHOoEeHUw K MEK, ognako ero oruennenne ot MEK npoucxoaurt
bonee mennenHo. Kpome toro, B nepudepudeckoil KpoBu Makaka-kpaboena
CH4987655 obnanaet OoJyiee CymecTBEHHOW HHTHOUPYIOIIEH aKTUBHOCTBIO IO
orHomeHuto k MEK (Oonee Huzkum 3aauenuem ICsy), uem PD0325901, u
obecneunBaet O6onee npogomkuTenbHoe nHrnouposanne MEK. ITonararoT, 94To 310

npoucxonut Beienctsue Hannuust B CH4987655 ocoboro 3amecTuTeisi B MOJOKEHUU
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5’ ocHOBHOU O€H3aMHUIHON LIENH, 3aMECTUTENb COAEPKUT O0Jaar0 Ui CTPYKTYPOH
3-okco-[1,2]okcaznHana koabueBoit pparment (cMm. nyonukanuio Bioorg. Med. Chem.
Lett. 2011, vol. 21, no. 6, p. 1795-1801).

CHS5126766 u MEK 00pa3yroT KOMIUIEKC, KOTOPBIH obianaer ocodoi
ctpyktypoii. Tounee, cBsazpiBanue CH5126766 ¢ MEK BbI3bIBaeT cMelieHue
aktuBauunonHoro cermedta MEK u 510 mpuBoaut Kk ToMy, 4to Asn221 Ser222,
conepxkamuecss B MEK, HaxoasATCs B MOJOXKEHUAX, KOTOPbIE IO NPOCTPAHCTBEHHOMY
PACIOJIOKEHHUIO OTJIIMYAKOTCS OT UX MOJIOXKEHUH B ciydae cBa3biBaHus PD0325089
(aHanTHOMep PD0325901). B 06pa3zoBaBmeMcst KOMIJIEKCE CyJbGaMUIHAs TPy,
copepxamasicsi B CHS5126766, yuacTByeT B 00pa30BaHHU HEOCPEACTBEHHOM
BOZNOPOAHOM cBsizu ¢ Asn221, conepxkameiicas 1 MEK, u ob6pasyroreiics ¢ yuactTuem
BOJIbl BoAOpoaHOM cBsA3u ¢ Ser222. [lockonbky Ser222 sipisieTcs OAHON U3 ABYX
aMHUHOKHUCIIOT, KoTopble pocopunupyrorcs ¢ nomompio RAF, monaratoT, uto
crabunusupyromee Bo3neticteue CH5126766 na kommiekc RAF/MEK wu ero
UHruOupyromee Bo3aeiicTeue Ha ycuieHHoe ¢pochopunupoanue MEK (akTuBarus
oOpatHO# cBsA3M myTH nepenaun curaaisa MAPK) sBrnsroTcs ciiencTBHEM CTPYKTYPBI
komruiekca (cm. mybmukaunto Cancer Cell. 2014, vol. 25, no. 5, p. 697-710
(HemaTeHTHBIN JOKYMEHT 8)).

CesassiBanne CH4987655 ¢ MEK npuBoaut k o0ecrnedeHnto NpoCTPaHCTBEHHOTO
pacnonoxenuss Asn221 u Ser222, KoTopoe ABJISETCS CXOAHBIM CO ClydaeM, Koraa
npoucxoaut cesazpiBanue CHS5126766. CH4987655 Takxke siBisieTCs CXOAHBIM C
CH5126766, nockonbky oH B3aumoaeiictayer ¢ Asn221. CH4987655 obnanaer
UHTHOUPYIOIIUM BO3IEeHCTBUEM, XOTS U ciabbiM, Ha ycujaeHHoe pochopunupoBanue
MEK u nojararT, 94TO 3TO SIBJSETCS CIEACTBUEM CTPYKTYpPbl KOMILIEKCA (CM.
nyonukamuto Cancer Cell. 2014, vol. 25, no. 5, p. 697-710 (HenaTeHTHBIH TOKYMEHT
8)).

CH4987655 otnuuaercs ot CH5126766 Tem, uto oH ynaneH ot Ser222 u He
B3aumozeiictyet ¢ Heil. CH4987655 Takke oTnuyuaercs Tem, 4TO €ro
B3aumopeiicTeue ¢ Asn221 sBuseTcs cinadbIM B3aNMOAEHCTBHEM, OIIOCPEAYEMBIM
HaJIM4ueM 00JIalaroIero CTPYKTYpOoi 3-0kco-[1,2]okca3nHaHa KOJIbLEBOTO
¢parmenTa. B otnuune ot apyrux uaruouropos MEK, rakux kak CH4987655 u

PD0325901, CH5126766 He B3aumoneiictsyert ¢ Lys97.
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Ha ocHOBaHMU ONMMCAaHHOTO BBIIIE aHAJIN3a ABTOPBI HACTOSAIETO U300peTeHUs
chopMyIMpOBaIH ABAa MPUBEAEHHBIX HUXE NMPEATOIOKEHHUS
(ITpennonoxenue 1): ecnu B CH5126766 BBeCTH XMMUUECKHI CTPYKTYPHBII
¢dparmeHT, cnocoOHbII 00pa30BBIBATE BOJOPOAHYIO CBA3b ¢ Lys97, To coenuneHune
MOJKeT MPHOOPECTH TaKYIO K€ HHIUOMPYIOIYI0 aKTUBHOCTD 10 oTHOwmeHu0 K MEK,
kak CH4987655, u npu 3ToM coxpaHuTh xapakrepayto ais CH5126766
CTaOUIM3UPYIOIIYI0 AKTUBHOCTD MO OTHOIIEHHUI0 K kKomiuiekcy RAF/MEK wu ero
UHTHOUPYIOMYI0 aKTHBHOCTH MO OTHOIIEGHUIO K YCHIEHHOMY (OChHOpHIHPOBAHHIO
MEK (aktuBanus obpaTHOH CBA3M NMyTH nepenadyu curHaia MAPK).
(ITpenmonoxenue 2): ecnu B CH4987655 BBecTH XUMHUECKHUI CTPYKTY PHBIH
dbparmMeHT, cHOCOOHBIN 00Pa30BBIBATh CUJIbHBIE BOAOPOAHbBIE CBsI3U ¢ Asn221 u
Ser222, To coeqUHEHNUE MOXKET MPHOOPECTU TAKYIO XK€ CTAOUIN3UPYIOIYIO
aKTUBHOCTb MO OTHOMEHU0 K kKommiekcy RAF/MEK u uHrnOupyomym akTHBHOCTH
MO OTHOIIEHHIO K yculieHHOMY ¢dochopunupobannio MEK (akTuBamus oOpatHOi
cBs3u nyTu nepenayuu curiana MAPK), kak CH5126766, u npu 3TOM COXpaHHUTh
xapakrepHyto st CH4987655, nHrubupyomyo akTUBHOCTH 110 oTHomeHno Kk MEK.

B xomniekce MEK ¢ CH4987655 obOnanarouuii CTpyKTypoH rupokcamara
dparmenT, conepsxamuiica B CH4987655, Bzaumoneiicteyer ¢ Lys97, conepkameiics
B MEK. ITo5TOMYy, OCHOBBIBAasACh Ha NMPEANOJIOKEHUN 1, aBTOPBI HACTOSALIETO
N300peTeHUs MOJNYyYuIu coenuHeHne AA-2, IpuBeeHHOE HUKE, KOTOpoe obnanaer
ctpyktypoit CH5126766, u comepkKuT 3aMeCcTUTeNb, 00Iafaro Ui CTPYKTYpOil
rupokcamara.

[Xumuueckas popmyina 3]

N__O 0. .0
daeedel’;
AN = N, \N/

O F

HO_~ o NH AA-2

B xommiekce MEK ¢ CH5126766 obnanatomuii CTpykTy poli cynbhamuaa
dbparmenT, conepxkamuiics B CH5126766, Bzaumoneiicteyer ¢ Asn221 u Ser222,
conepxkamumucss B MEK. IIo3ToMy, OCHOBBIBAasICh HAa NPEANOJOKEHUH 2, aBTOPBI

HACTOSIIIEero N300peTeHUs MOJYUHIN coequHeHne AA-1, mpuBeIeHHOE HIXXE, KOTOPOe
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COAEPKUT O0NanaIUN CTPYKTYPOH cynbdamuaa pparMeHT, BBEIEHHbIN B KOHELl

CTPYKTYPBI, COOTBETCTBYIOLIUM MOJIOKeHUI0 5 6okosoi nenmn CH4987655.

O\\ 4

[Xumnueckas popmyia 4]

NN Y

Wﬁ@

AA-1

Nuarunbupyroumyr akTuBHOCTD o otHoImeHno K MEK 1 (ICsg), nHrubupyromyro

akTUBHOCTD 10 OTHOIIEHHIO0 K BRAF (ICs), HHTUOUPYIOIIYIO aKTUBHOCTD IO

orHomeHuto K pocty HCT-116 (ICs¢) u/mnn nHrHOMPYOIYI0 aKTHBHOCTD I10

otHomeHuto Kk pocty Colo-205 (ICso) coenunenust AA-2 u coenunennst AA-1

ONpeAessiia 10 METOAUKE, ONUCAHHON HUXE B IpUMepe ucciaenosanus 3, 4 unu 5

(xnerkn HCT-116 u Colo-205 nonyuanu ot ¢upmel ATCC). PeaynabraThl npuBeaeHbl

B npencrasineHnol Hmke tadnune 1. Knetku HCT-116 u Colo-205 npencrapisioT

coboif pakoBble KiIeTkH yenoBeka ¢ mytanusmMu RAS u BRAF coorBercTBeHHO.

[TaGnuua 1]

COCI[I/IHeHI/Ie Ne MEKl, IC50 BRAF, IC50 HCT-1 16, IC50 CO]O-205, IC50
(=EM) (=M) (HEM) (EM)

AA-2 > 8000 2200 45000 HO

AA-1 21 3 2 0,4

HO: e onpenensiu

Kak BumHo u3 tabnuus! 1, coequHenne AA-2 He 001amaeT HEOOXOAUMBIM

npodunem. C agpyroii ctoponsl, coenquaenne AA-1, obnanaer cymecTBeHHON

UHTUOUPYIOIIel akTUBHOCTBIO O oTHOomeHu0 kK MEK 1, narubupyromei

aKTUBHOCTBIO MO oTHOWWEeHNI0 K BRAF, nHrnOupyroimeii ak THBHOCTBIO IO OTHOLIEHHIO

k pocty HCT-116 u unruOupyromeii akTHBHOCTBIO IO OTHOLIEHHIO K pocTty Colo-205.

ABTOpr HaCTOAIICIO I/1306peTeHI/I$I NPOBEJIN TIIATECJIbHOC UCCIIECAOBAHUEC C

HUCIIOJIB30OBAHHUEM COCOHMHCHUA AA-1 B xauecTBe OCHOBHOTO COCOAMHCHUA U

00HaPYKMIIH, YTO KOHKPETHBIE MPOU3BOHBIE apuiaMuaa 001anarT

CTaOMIM3UPYIOLIEeH aKTHBHOCTHIO MO OTHOIIEHHIO K KoMmiuiekcy RAF/MEK u/unu
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UHTHOUPYIOIEeNH aKTUBHOCTBIO MO OTHOmeHNUI0 K MEK, 1 OHM pUMeHUMBI 1151
J€YEHUs] WU MPEeAYIPEXKAEHHS MPOau(epaTUBHBIX KJIETOYHBIX HAPYLIEHUH, B
JaCTHOCTH, PAKOBBIX 3a00JI€BaHUH.

Hacrosmee n3o0peTeHne OTHOCUTCS K COEAMHEHUSIM, COJISIM UJIM COJIbBATaM,
coorBeTcTByOIKUM naparpadpam (Al) - (A6), TpUBEIEHHBIM HIXKE.

(A1) Coenunenne, onucbiBareecs obuen Gopmynoii (1), npuBegeHHO W HUXKE
Wiu ero apMaLeBTHYECKH MpUeMIeMas COJib, WiIN (papMaleBTHYSCKU MPHEMIIEMbIH
COJIbBAT YKa3aHHOT'O COCUHEHUS UJIU COJIU:

[Xumuueckas popmyna 5]
Rs

I
HN @)

ZT
A
&

X7 |
R4 )\\
~
N Xo
H
(1)

B KOTOPOU:
KOJIBIIO A TipencTasiisieT coboil rpynmy, onuchiBaroImycs odmeit popmynoii (2), (3),
(4) unu (5), npuBeneHHON HUXe (rae CBs3U, 0003HAUEHHBIE C IOMOIIBIO *, ** yp H%%

coenunensbl ¢ -NH-, -CONH- u -CH;- COOTBETCTBEHHO):

[Xumunueckas ¢popmyna 6]

R * R * R R *
9 \ 9 \%w/ 9 9 | \
- X// X4 o N \”/ X5 ke Fkek N
3 \ )
o Xe

2 ©) 4) (5)
X1, X5, X3, X4, X5 u X4 Bce He3aBUCUMO 0003HauaroT -CR,= unn -N=;
R, obo3nauaer atom Bozmopoza, atom rajoreHa uiau Ci-Ce-anKuiabHYO TPYyIIy;
R; ob6o3nauaer -S(=0),-NH-Rg nin -S(=0),-Rs;
Rg obo3nauaer atom Bonopona, Ci-Ce-ankunbnyro rpynmny (C;-Ce-ankunpHas rpynmna
Heo0s3aTeNbHO 3aMelleHa aTOMOM rajioreHa, ruapokcurpynmnoi, C,-Ce-
ankokcurpynnoi, Cs-Ce-nuknoankunpHoil rpynnoit unu Csz-Ce-

reTepOLUKIIOAIKWIBHON ITPYINOH), MOHOUHUKJINYECKYI0 nin ounuknndeckyo Csz-Ce-
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nukiIoankunpHyto rpynmy (Cs-Ce-uukioankuibHas rpymnna Heo0s3aTeIbHO 3aMelleHa
C1-Ces-ankunproit rpynnoit unu C-Ce-anKOKCUTPYNIION), UM MOHOUMKJINYECKYIO UIJIN
ounukanyeckyo Cs;-Ce-reTeponukIoaIkmIbHyIO TPYIY;
R3; o6o3znauaer atom Bonopoaa, C-Ce-ankunpnuyto rpynny (C;-Ce-ankunbHas rpymnmna
HeoOsI13aTeIbHO 3aMelleHa aTOMOM rajioresa, ruapokcurpynmnoit uiu C;-Ce-
ankokcurpynmnoii), C3-Ce-muknoankunpuyto rpynny (Cs;-Ce-LUUKIOANKUIbHAS TPYyIINa
HeoOs3aTenbHO 3aMelneHa aromoM ranorena uiu C,-Cg-ankunpbuoit rpynmnoit) unu C,-
Cs-ankokcurpynny (C;-Ce-ankokcurpyrmna HeoOs3aTeIbHO 3aMelleHa aTOMOM
rajoreHa, rugpokcurpynmnoi mwin C;-Ce-aJKOKCUTPYIIIION ),
Rs ob6o3nauaer atom ranorena mwin C;-Ces-alKUIBHYIO TPYNNY;
R¢ ob6o3nauaeTr atom Bozmopona, arom rajoreHa unu C,-Cg-ankunpHyto rpynmny u Ry
obo3HauaeT aToM Bogopoaa, atom rajoreHa, C-Ce-ankunpayto rpynmy, C,-Cs-
ankeHWIbHY0 rpynny, C,-Cr-ankununpHyto rpynny, Cs;-Ce-IUKIOANKUIBHYIO TPYIITY
witu C;-Ce-anxkunruorpynmy, unu Re u R4 BMecTe ¢ aTomamu yriepona, K KOTOPBIM
OHU MPUCOEANHEHBI, OOPa3yIOT HEHACHIIIEHHOE 5-YJIEHHOE IreTEePOLUKINIECKOe
KOJIBIIO;
R, ob6o3nauaer atom Bonopona unu C;-Ce-aJKuipHYyIO TPYINY; U
Ry ob6o3navaer atom Bonopona, arom rajoreHa uiu Ci-Ce-alKuiabHYO Tpynimy.

(A2) CoenuHeHue, cONb HJIM COJBBAT, COOTBETCTBYOUN naparpady (Al), B
KOTOPOM:
KOJIbIIO A TIpeacTaBiisieT COOOM rpymmy, OMUChIBAIOLIYIOCS o0mmei ¢opmynoii (2) unu
(4);
Rg ob6o3nauaer atom Bonopona, C-Ce-ankunbuyro rpynmny (C,-Cg-ankunbHas rpymnmna
Heo0s3aTeNbHO 3aMellleHa aTOMOM rajioreHa, ruapokcurpynmnoit unu C;-Ce-
AJTKOKCUTPYTIOH) Ui MOHOIUKINYECKYI0 C3-Co-nmknoankunbayro rpynmny (Cs;-Ce-
LUKJIOAJKHUJIbHASA Tpynna HeoOs3aTenbHo 3amenmena C-Ces-alKUuIbHONU TPYIION);
R; ob6o3nauaer atom Bonopona, C,-Ce-ankunpayro rpynmy, C;-Ce-UHKIOATKUIBHYIO
rpynny unu C;-Ce-ankokcurpynmy (C-Ce-ankokcurpynmna HeoOs3aTeabHO 3aMelleHa
THAPOKCUTPYIINON);
Rs ob6o3nauaer atom Bomopona, arom rajoreHa mwin Ci-Cg-ankunpHyto rpynny u Ry
0003HavaeT aTOM rajoreHa UJIH LHUKJIONPONUIbHYIO IPYNny; U

R o0o3HavaeT aToM BOAOPOAA MM METUIIBHYIO TPYIIY.
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(A3) CoenuHeHue, COJIb UJIH CONIbBAT, COOTBETCTBYOUIUH maparpady (Al), raoe
COeIMHeHHEeM, ONMuchIBaomuMcs obmmei popmyioii (1), siBisiercss coequHEeHNE,
onuceiBaroeecs obuieit Gopmynoit (6), npUBEIEHHON HIKE:

[Xumuueckas popmyna 7]

B KOTOPOMU:
X1, X3, X3 u Xy Bce HezaBucumo obo3HavarwT -CR,= uiau -N=;
R, obo3nauaer atom Bozmopoza, arom rajoreHa win C,-Cg-anKuibHYO Tpynmy;
R; ob6o3naugaer -S(=0),-NH-Rg nin -S(=0);,-Rg;
Rg ob6o3nauaer atom Bonopona, C-Ce-ankunbnyto rpynmny (C;-Cg-ankunpHas rpynmna
HeoOsI3aTeIbHO 3aMelleHa aTOMOM rajoreHa, rugpokcurpynmnoi unu C;-Ce-
aNKOKCUrpynmoi) win MoHOUUKIn4eCcKy0 C3-Co-tuknoankunpuyto rpynmy (C;-Ce-
LHUKJIOAJKUIbHAS Tpymnna HeoOsi3aTenbHo 3amenieHa C-Cg-alKuabHONU TPYINON);
Rj; o6o3znauaer atom Bonopoaa, C,-Ce-ankunpayto rpynmy, C;-Ce-IUKIOATKIIBHYIO
rpynny uian C;-Ce-ankokcurpynmny (C-Ce-ankokcurpynmna Heo0s3aTebHO 3aMelleHa
TUAPOKCUTPYTIIION);
Rs o6o3nauaer atom ranorena mwin C;-Ceg-aJKUIBHYIO TPYINY; H
R ob6o3HauaeT atom Boopoza, arom rajorena win C,-Cg-ankunbHyro rpynmny u Ry
0003Ha4aeT aTOM rajoreHa MJIH HUKJIONPOIUIbHYIO TPYyIIy.

(A4) CoennHeHme, COJIb WU COJIBBAT, COOTBETCTBYIO LU JIFOOOMY U3
naparpagos (Al) - (A3), B KoTOpoM:
R, o6o3HavaeT aToM BOIOpPOA MJIM ATOM TaJIOTEHA,;
Rg ob6osnavaer C;-Cs-ankunpnyto rpynmny (C;-Ce-ankunbHasi rpymnmna HeoOs13aTeIbHO
3amemena atroMoM rajorena i C;-Cg-aTKOKCUTPYIIION) UJIM MOHOUHUKJIHYECKYI0 Cs-
Ce-uukmoankmibhayo rpynny (Csz;-Ce-muKI0aNKUIbHAS TPyINa HE00A3aTEeIbHO

3ameneHa C;-Cg-adKHIbHON IPyMNIION),
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R3; ob6o3nauaer atom Bonopona, Ci-Ce-ankunbayro rpynmny, Cz;-Ce-HHKIOATKUIBHYIO
rpynny unu C;-Ce-ankokcurpynmy (C-Ce-ankokcurpynmna Heo0sA3aTeNbHO 3aMelleHa
THAPOKCUTPYIINON);
Rs o6o3HavaeT aToM rajoreHa; u
R¢ ob6o3HauaeT atom Bojopona u Ry 0003Ha4aeT aTom rajoreHa Hiu
LUKJONPONMIbHYIO TPYIIIY.

(AS) CoenuHenue, COJib HJIU COJIBBAT, COOTBETCTBYIO LU JIIOOOMY U3
naparpados (Al) - (A3), B KOTOpOM:
R, oGo3Havaet aTom Bojopoaa uiu atom GTopa;
Rg ob6o3znauaer C;-Cy-ankunpnyto rpynmny (C;-Ci-ankunbHasi rpynmna HeoOs13aTeIbHO
3amereHa atomoM ¢propa unu C,-C,-alKOKCUTPpyNIIOi) UM UKJIOTPOMUIBHY IO
rpynny (IUKJIOMPONUIbHAS rpynmna Heobs3aTenbHo 3aMmemmena C-Cy-ankunbHoi
Ipynmnomn);
R3; obo3nauaer atom Bomopona, C-C4-aJKuIbHYIO TPYHIY, UKJIONPOMUIBHYIO
rpynny unu C;-Cy-ankokcurpynmy (C,-Cy-ankokcurpynmna HeoOs3aTeNbHO 3aMeleHa
TUAPOKCUTPYIINON);
Rs obo3nauaer atom ¢ropa; u
R¢ obo3navaer atom Bonopona u R4 obo3Havaer aTom Hoja MIIH HUKIONPONHUIBHYIO
rpynmy.

(A6) CoenuHeHue, COJIb UJIU COJIBBAT, COOTBETCTBYIO LU JTIOOOMY U3
naparpados (Al) - (A3), B KOTOpOM:
R, obo3Hauaer aTom ¢Topa;
R; ob6o3nauaer -S(=0),-NH-Rg;
Rg o603nauaer Ci-Cy4-anKuipHy0O Tpynmny;
Rj; o0o3HavaeT aToOM BOJOPOJAA HIIH LUKJIOMPOMMIBHYIO FPY Y,
Rs obo3nauaer atom ¢ropa; u
R¢ ob6o3nauaer atom Bomopona u Ry obo3HadaeT atom Hona MM UKIOTPOTHIBHY O
rpynmy.

Hacrosimee n3obpeTeHrne Tak:ke OTHOCUTCS K CPEACTBAM, COOTBETCTBYIO IIHM
naparpadam (A7) - (A10), npuBeneHHbIM Hike. COeTMHEHUsI, COJIM UJIH COJIbBATHI,
coorBeTcTByrOmue nmaparpady (A7), mpuBeIeHHOMY HUKE, BKJIIOYAIOT COCIUHEHUS,

COJIM UJIU COJIbBATHI, COOTBETCTBYOINE nmaparpadam (Al) - (AO6).
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(A7) Cpenctso, crabunusupyromee komriekc RAF/MEK, conepixxamee B
KaueCcTBe aKTUBHOTO MHIPEANEHTa COeIUHEHUE, ONMUChIBaloeecs ooueil popmynoi
(11), npuBeneHHON HUXKE, W ero GpapMaLeBTHUYECKU IPUEMIIEMYIO COJIb, HIIH

(I)apMaI_IeBTI/ILIeCKI/I HpPIeMJ‘[eMbIﬁ COJIbBAT YKAa3aHHOT'O COCAUHEHUA WU COJIN:

5 [Xumunueckas ¢popmyna 8]
Rs
|
HN O
Rs
H
N Rs
pece |
\H x5 X R,

(11)
B KOTOPOWU:
KOJIbIIO A TIpencTaBisieT COOOH rpyImmy, OMUChIBarOLIyOCs obmel ¢popmyoit (2), (3),
(4) nnm (5), npuBeneHHON HIKe (TAe CBsA3U, 0003HAUEHHBIE C TTOMOIIBIO *, ** p * %%
10 coenuHenbl ¢ -NH-, -CONH- u -X5- COOTBETCTBEHHO):

[Xumuueckas popmyna 9]

* R * R *
Ro X NP~ | 9 | N
hkk X// X4 *kk / N T Xs Kk N
3 \ )
o) Xs

@ ©) 4) ®)

X1, X3, X3, X4, X5 u X Bce He3aBUCHUMO 0003Ha4uaoT -CR,= unu -N=;
R, obo3nauaer atom Bozopoza, arom rajorera uinu C,-Cg-anKuibHYO Tpynmy;

15 X7 obo3nauaeT -(CHjy)m- wnu -O- u m paBHo 1, 2 unu 3;
R; ob6o3nauaer -S(=0),-NH-Rg win -S(=0),-Rs;
Rg ob6o3nauaer atom Bomopona, C-Ce-ankunpnayro rpynmny (Ci-Ce-ankunbHas rpymnmna
HeoOsI3aTeIbHO 3aMellleHa aTOMOM rajoreHa, rugpokcurpynmnoi, C,-Cs-
ankokcurpynmnoi, Cz-Ce-unknoankunpHou rpynnoi unu Cz-Ce-

20 reTepPOLUKIIOAIKIUIBHON TPYIIIOH ), MOHOUHMKINYECKY0 nnn ounukiandeckyro C;-Ce-
nukiI0anKuibHy0 rpynny (Cs-Ce-muKiIoankuibHas rpymnna HeoOs3aTeIbHO 3aMelleHa
C,-Cs-ankunpHoli rpynmnoi mwin C,-Cg-alKOKCUTPYIIION ), UIU MOHOIUKIUYECKYIO HITU

onnukandeckyo Cs-Ce-reTeponukiIoatkKuIbHy0 TPYIY;
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R; obo3nauaer atom Bonopona, Ci-Ce-ankunbnyro rpynmny (C;-Ce-ankunpHas rpynmna
Heo0s3aTeNbHO 3aMellleHa aTOMOM rajioreHa, ruapokcurpynmnoit unu C;-Ce-
ankokcurpynmnoit), Cs;-Ce-uuknoankunpayio rpynny (Cs;-Ce-1UKIOaNKUIbHAS TPy
HeoOs13aTenbHO 3aMerneHa aToMoM rajiorera uin C-Ce-ankunpHo#t rpynnoit) unu Ci-
Cs-ankokcurpynmy (C;-Cg-ankokcurpymnma HeoOsi3aTeJIbHO 3aMeleHa aTOMOM
rajoreHa, rugpokcurpynmnoi win C;-Ce-aJKOKCUTPYIIION ),
Rs obo3nauaet atom Bogopozaa, atom rajnorena uin C,-Cg-ankuibHy0 Tpymnmy;
Rs ob6o3HauaeT atom Boopona, arom rajorena win Ci-Ce-ankunbHyro rpynmny u Ry
obo3HauaeT aToM Bogopoaa, atom rajoreHa, C-Ce-ankunpayto rpynmy, C,-C;-
ankeHWIbHY0 rpynny, C,-Cr-ankununpnayto rpynny, Cs-Ce-1UKIOaNKUIBHYIO TPYIINY
wiu C,-Ce-anxkunruorpynmy, unu Re u Ry BMecTe ¢ aTomamMu yriepona, K KOTOPbIM
OHU MPUCOEANHEHBI, 00Pa3yIOT HEHACHIIIEHHOE 5-YIEHHOE IreTePOLUKINIECKOe
KOJIBLIO;
R; ob6o3nauaer atom Bomopona uin C;-Ce-aJKuIbHYIO TPYIY; U
Ry ob6o3navaer atom Bomopona, atoMm ranorera uinu C,-Ce-anKuiabHYIO TPymIITy.

(A8) Cpenctso, ctabunusupyromee kommiekc RAF/MEK, cooTBeTcTByromee
naparpady (A7), B KOTOpOM:
KOJIBIIO A TIpencTaBiisieT coO0l rpymnmy, OnuChIBaOIYOCs odmelt ¢popmyioi (2) uim
(4);
X5 obosnauaer -CHj-;
Rg o6o3znauaer atom Bonopoaa, C,-Ce-ankunpnyto rpynny (C;-Ce-ankunbHas rpymnmna
Heo0s3aTeNIbHO 3aMellleHa aTOMOM rajioreHa, ruapokcurpynmnoii unu C;-Ce-
AJKOKCUTPYMIOH) Wi MOHOIUKINYECKYI0 C3-Co-umknoankunbuyto rpynmny (Cs;-Ce-
UKJIOAJKHJIbHASA Tpynna HeoOs3aTenbHo 3amenena Ci-Ce-alKuIbHONW TpyNmoi);
R; ob6o3nauaer atom Bonopona, C,-Ce-ankunpuyro rpynmny, C;-Ce-UUKJIOATKUIBHYIO
rpynny uinu C;-Ce-ankokcurpynmy (C-Ce-ankokcurpynmna Heo0sA3aTeIbHO 3aMeleHa
THAPOKCUTPYIINON);
Rs ob6o3nauaer atom ranorena win C;-Ces-alKUIBHYIO TPYINY,
R¢ ob6o3navaeT atom Bozmopona, atom ranorera uinu C,-Cg-ankunpHyto rpynny u Ry
0003HavaeT aTOM rajoreHa WJIH HUKJIOMPONUIbHYIO IPYNNy;

R obo3HavaeT aToM BOAOPOAA MIIM METUIIBHYIO TPYIITY.
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(A9) Cpenctso, ctabunusupyroimee kommiekc RAF/MEK, cooTBeTcTByromee
naparpady (A7), rae coennHEeHHEM, ONHUCHIBaKOIuMcs obmeit Gpopmymnoit (11),
SIBJIIETCSI COEUHEHHE, OMUChIBaroLIeecs odmmei popmynoit (6), npuBeIeHHON HUXeE!

[Xumuueckas popmyna 10]

B KOTOPOMU:

X1, X5, X3 u Xy Bce HezaBucuMo obdo3HavarT -CR,= uiau -N=;
R, obo3nauaer atom Bozmopona, atom rajoreHa uiau C,-Ce-anKuiapHYIO TPymnmy;
R; ob6o3naugaer -S(=0),-NH-Rg nin -S(=0);,-Rg;
Rg ob6o3nauaer atom Bonopona, C-Ce-ankunbnyto rpynmny (C;-Cg-ankunpHas rpynmna
HeoOsI3aTeIbHO 3aMelleHa aTOMOM rajoreHa, rugpokcurpynmnoi unu C;-Ce-
aNKOKCUrpynmnoi) mwin MoHOUUKIn4ecky Ci;-Cg-uuknoankunpuyto rpynny (C;-Ce-
LHUKJIOAJKUIbHAS Tpymnna HeoOsi3aTenbHo 3amenieHa C-Cg-alKuabHONU TPYINON);
Rj; o6o3znauaer atom Bonopoaa, C,-Ce-ankunpayto rpynmy, C;-Ce-IUKIOATKIIBHYIO
rpynny uinu C;-Ce-ankokcurpynmy (C-Ce-ankokcurpynmna HeoOs3aTeTbHO 3aMelleHa
TUAPOKCUTPYTIIION);
Rs ob6o3nauaer atom ranorena mwin C;-Ceg-aJKUIBHYIO TPYINY; H
R ob6o3HauaeT atom Boopoza, arom rajorena win C,-Cg-ankunbHyro rpynmny u Ry
0003Ha4aeT aTOM rajoreHa MJIH HUKJIONPOIUIbHYIO TPYyIIy.

(A10) Cpenctso, crabunusupyroimee kommiekc RAF/MEK, cooTBeTcTByromiee
mobomy u3 maparpagos (A7) - (A9), B kKoTopoMm:
R, o6o3HavaeT aToM BOIOpPOA MJIM ATOM TaJIOTEHA,;
Rg ob6o3znauaer C;-Cs-ankunpnyto rpynmny (C;-Ce-ankunbHasi rpynmna HeoOs13aTeIbHO
3amemena atromMoM rajorena win C;-Cg-aTKOKCUTPYIIION) UJIM MOHOIUKINIECKY0 C;-
Ce-uukmoankmibayo rpynny (Csz;-Ce-muKI0ANKUIbHAS TPYyINa HEO0A3aTEeIbHO

3ameneHa C;-Cg-adKHIbHON IPyMNIION),
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R3; ob6o3nauaer atom Bonopona, Ci-Ce-ankunbayro rpynmny, Cz;-Ce-HHKIOATKUIBHYIO

rpynny unu C;-Ce-ankokcurpynmy (Ci-Ce-ankokcurpynmna HeoOsA3aTeNbHO 3aMeleHa

10
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20

25

30

THAPOKCUTPYIINON);

Rs o6o3HavaeT aToM rajoreHa; u

R¢ ob6o3HauaeT atom Bojopona u Ry 0003Ha4aeT aTom rajoreHa Hiu
LUKJONPONMIbHYIO TPYIIIY.

Hactosimee nzo0pereHne Takke OTHOCUTCS K COETUHEHUSM, COJSIM HJIH
coJbBaTaM, COOTBeTCTByO UM, naparpadam (All) - (A15), npuBeseHHBIM HUKE.
CoenuHeHHs, COJIM WM COJbBATHI, COOTBETCTBYIOIKE naparpady (A7), BKIOYAOT
COEIUHEHUsI, COJIM UM COJIBBATHI, COOTBETCTBYyOIMe naparpadpam (All) - (A1S5),
NPUBEACHHBIM HUXKE.

(A11) CoennHenne unu ero papMareBTUYECKU MpUEMIIEMast COJIb, UIIU
(dapmaneBTHUECKH MIPUEMIIEMbII CONbBAT YKA3aHHOTO COCIMHEHUsS UITU COJIH,
yKa3aHHOE COeMHEHUE BBIOPAHO U3 YUCIIA CIEAYIOIUX:
N-nuknonponuin-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTuncynbhamMonIaMUHO )IUPUAUH-4-ui|MeTun |0en3amun (coequaenue A-2),
2-(2-pTop-4-tionaHnnnHO)-5-[[3-¢pTop-2-(MeTHICYIb(PaMONITAMHUHO )TUPUIUH-4 -
ui|metun|-1-merun-6-okconupuaun-3-kapobokcamuy (coequnenne J-1),
2-(4-uuknonponui-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbpamMonIaMuHO )TUpUAHH-4-11]|MeTuia |0enzamun (coennHenue A-1),
N-nuknonponui-5-[[2-(3TuncynbhpaMonnaMuno)-3-gropnupununa-4-un|metun|-3,4-

nudrop-2-(2-prop-4-iionanununo)oenzamua(coenunenue A-4),

N-nuknonponui-3,4-guptop-5-[[3-PTop-2-(2-PpTOpaTUNCYIBHAMOMIAMUHO )TUPUIUH -

4-un)merun]-2-(2-prop-4-tionanmnnHo)oen3amun (coenunenue A-06),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbhamMonIaMuHO ) NUpUuaHH-4-ui |MeTun |-N-[(2-meTunnponas-2-
un)okcu|benzamun (coequHenune A-8),

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

(MeTuncynbpamMonmnaMuHO )TUPUAUH-4-ui |MeTH |-N-MeToKkcubeH3amMu (CoennHEeHHne

A-13),
3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[3-pTop-2-

(MeTuicynbhaMONIaMUHO )IUPUAUH-4-ui|MeTun |0ensamuy (coenunenne A-25),
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5-[[2-(unknonponuicynbhaMoUIaMUHO)-3-propnupuant-4-un|merun|-3,4-nudrop-
2-(2-pTop-4-tionannnnHo)oen3amun (coennnenne A-30),
3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[3-prop-2-(nponan-2-
wicyiab(aMonaaMuHO ) upuauH-4-nun|merun]oensamun (coenunenne 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-nudrop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METHJITPONUICYTb(HaMOUTAMUHO ) TUPUANH-4 -1 [MeTu |OeH3amuy (coenuHeHne A-
34),

3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJILUKJIOOYTHII)CYIb(aMOUIAMUHO |MUPUINH-4 -1 |MeTh |0eH3amMuy (CoeTnHEHHE
A-35),

3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(mponuiacyabpaMOuTaMUHO ) TUPUANH-4-uN |MeT|OeH3amun (coennnernue A-41),
3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[3-pTop-2-
(MeTuncynbhamMonIaMuHO ) NUPUAHH-4-1i1 |MeTu |-N-(2-TuApOKCUITOKCH ) O H3aMH
(coenunenue B-1),
5-[[3-(3tuncynbponnnamMuno)-2-proppenun|merun]-3,4-nudprop-2-(2-prop-4-
HonanunuHo)Oben3amun (coenunenue D-4),
5-[[3-(atuncynbhonnnamuno)-2-prophenun|merui]-3,4-nudprop-2-(2-prop-4-
HomanunuHo)-N-meTokcubensamua (coequnenue E-1),
3,4-nudpTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-
(Metuncynbpamounamuno)pennn |metun |0ensamun (coenunenue E-7),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[2-pTop-3-
(merancynbdonamun)penun|merun|oenszamun (coenunenue E-13),
4-prop-2-(2-¢prop-4-iionanuauno)-5-[[3-pTop-2-(MeTnicynbhaMOUIaMHHO )TUPUIUH-
4-un|merwn]oenzamun (coenuHenue I-1),
N-nuknonponuin-2-(2-prop-4-ionanmiuHo)-5-[[3-pTop-2-

(MeTHiCy b aMOMIAMHUHO )TUPUAUH-4-UJ |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamun (coequaenue J-5),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
MEeTHJILHUKJIOOYTUI)CYIb(HaMOMITIAMHUHO |TUPpUIHH-4-1J1 | MeTuJ |-N-MeTOKCUOEeH3aMH T

(coenunenue A-15),
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3,4-nudTop-5-[[3-pTop-2-(MeTuncynbpamMomIaMUHO )TUPUANH-4-un | MeTua]-2-(2-
dTop-4-meruncynbpanunaHuiInHo )oeHsamus (coennHenne A-18),
2-(4-3TuHUN-2-PpTOpaHUNNHO)-3,4-nudTop-5-[[3-pTOp-2-
(mponuncyabdamMounaMmuHo )nupuanH-4-mi|merun|0enzamun (coequnenue A-20),
2-(4-6pom-2-dpTopanmnuno)-3,4-quprop-5-[[3-pTop-2-

(MeTHICY b aMOMIAMHUHO ) TUPUAHH-4-1J |MeTu |0en3amuy (coenuHenue A-27),
2-(2-xnop-4-tiogaHrinnHoO)-5-[[3-(3Trncynbp oHMIaAMUHO)-2-pTopdherun |meTun]-3,4-
nudrop-N-MmeTokcubenzamuy (coequnenue E-9),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-(oxcan-4-
uiacynbpoHunaMuHo)perus|merun|oensamun (coenunenue E-23),
2-[4-(mudpTopmeruncynabdanmn)-2-propanminnHo|-3,4-gudpTop-5-[[3-dTop-2-
(MeTuncynbhamonmnaMuHO )IUpUuauH-4-un|mMeTun |6en3amun (coenunenue H-1),
3,4-nudrTop-2-[(4-dprop-1-0enzornoden-S-un)amuno]-5-[[3-prop-2-
(MeTuncynbhamonmnaMuHO )IUpUuanH-4-un|meTun |6en3amun (coenunaenue H-3),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[3-prop-2-

(MeTuncynbdpamonnaMuHO )IupuanH-4-un]okcubenszamuy (coennHenne H-4),
2-(2-pTop-4-tionaHnnnHO)-5-[[3-¢pTop-2-(MeTHICY Ib()aMOMIAMUHO ) TUPUANH-4 -
ui|meTtu|-N-mMmeTokcu- 1 -MeTnin-6-okconupuaun-3-kapookcamun (coenuHenue J-8),
2-(2-pTop-4-tionannnuHo)-5-[[3-¢pTop-2-(MeTunCcynbpaMOMIaAMUHO ) TUPUANH-4 -
wi|metun]-1-metun-N-[(2-MeTHIIponan-2-1i)OoKCcH|-6-0KCOMUPUANH-3 -KapOOKCaMu I
(coenunenue J-10),

5-[[2-(aTuncynbhamounaMuHo)-3-propnupuaun-4-mi |metun|-2-(2-prop-4-
HOMaHUINHO)- | -MeTHII-0-0KCONMUPUANH-3-KkapOokcamua (coenqunenue J-14),
5-(2-¢pTop-4-itonanununo)-2-[[3-pTop-2-(MeTunCyNbhHaMOUTAMIHO ) TUPUIUH-4-
wi|metwi [nupuaun-4-kapookcamun (coennHenne L-1),
5-(2-¢pTop-4-itonanununo)-8-[[3-prop-2-(MeTuncynbhaMOUIaAMIUHO ) TUPUIUH-4-
ui|Metus Jumunasof 1,5-a]nupuaun-6-kapookcamun (coenunenne M-1),
5-pTop-4-(2-pTop-4-fionanunuuo)-1-[[3-prop-2-(MeTuICY1bPaMOHIAMUHO ) THPUAUH-
4-un]mernn]-6-okconupuann-3-kapookcamua (coequaenue N-1),
5-pTop-4-(2-prop-4-tionanunuuo)-1-[[3-pTop-2-
(mponuncyappaMonTaMUHO ) THPHUANH-4-HIT|MeTHI|-6-OKCOMUPUANH-3-KapOOKcaMu

(coenunenue N-2),
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4-(2-pTop-4-tiogannnnHo)-1-[[3-pTop-2-(MeTunCy1bPpaMOMIAMUHO ) TUPUANH-4 -
wi|metun]-5-meTun-6-okconupuanH-3-kapobokcamun (coenunenue P-1), u
1-[[2-(3TuncynbpdporunamuHuo)-3-propnupuannu-4-uwn|merumn]-4-(2-prop-4-
HOMaHUIIMHO)-5-MeTHII-0-OKCOMUPUANH-3-kapOokcamua (coequnenue P-2).

(A12) CoennHenne unu ero papManeBTUUECKH IpUEMIIeMast COJIb, HIJIH
bapMaLieBTHYECKN IPUEMIIEMBIH COJIbBAT YKa3aHHOTO COEANHEHHUsS UIIU COJIH,
yKa3aHHOE COeMHEeHHUEe BBIOPAHO M3 YUCJA CIEAYIOLUX
N-nuknonponui-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-

(MeTHyICY b aMOMIAMHUHO )TUPUAHH-4-1i |MeTua |0eH3amuy (coenuuenue A-2),
2-(2-¢pTop-4-tiogaHmnnHO)-5-[[3-¢pTop-2-(MeTHICY b aMOMIAMUHO ) TUPUANH-4 -
ui|meTtun|-1-mMeTun-6-okconupuaun-3-kapookcamuy (coequnenne J-1),
2-(4-uuknonponui-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbhamMonIaMuHO )IUPUAHH-4-ui|MeTun |0en3amun (coenuaenue A-1),
N-nuknonponuin-5S-[[2-(3tuncynbdpamomnaMuno)-3-propnupuanH-4-un|metun]-3,4-
nudrop-2-(2-prop-4-itogarnnunao)oensamun (coennHeHue A-4),
N-nuknonponuin-3,4-guptop-5-[[3-PTop-2-(2-PpTOopsTUNCYNIBIAMONITAMUHO )TUPUIUH -
4-un)merun]-2-(2-prop-4-fionannnnHo)oen3amun (coenunenue A-06),
3,4-nudprTop-2-(2-¢prop-4-tonannununo)-5-[[3-pTop-2-
(MeTuncynbpamonnaMuHO)NUpUAUH-4-un|meTun|-N-[(2-meTunnponas-2-

win)okcu |6ensamua (coequnenue A-8),
3,4-nu¢rop-2-(2-prop-4-tionannnuno)-5-[[3-prop-2-
(MeTunCcyNbpaMoOMIaMUHO )TUPUAUH-4-UJ |MeTHI |-N-MeTokcuOeH3amMu (CoennHeHne
A-13),

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

(MeTHyCYy B aMOMIAMHUHO )TUPUAHH-4-1J |MeTun |0en3amuy (coenuHenne A-25),
5-[[2-(unkynonponmicyibhaMOUIaMUHO)-3 -pTopnupuanuH-4-mi|mMetuin|-3,4-nudrop-
2-(2-¢pTop-4-tionannnnHo)oen3amun (coennaenne A-30),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYIb(aMOUTAMHUHO ) TUPUANH-4-1n |MeTun |0en3amun (coennHenne A-31),
3,4-nudpTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-

METOKCHUITHJICYJIb(aMOUIAMUHO ) TUPUAUH-4 -1 |MeTu |0eH3amuy (coequaenne A-33),
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3,4-nudTop-2-(2-prop-4-tonanununo)-5-[[3-pTop-2-(2-
METUJITPONHUICYIb(HaMOUTAMUHO ) TUPUANH-4 -1 [MeTu |OeH3amuy (coenuHeHne A-
34),

3,4-nu¢rop-2-(2-prop-4-iionanununo)-5-[[3-prop-2-[(1-
METHIILUKIO0YTUI)CYNb(GaMONIAMUHO [MupuaAnH-4-11 | MeTuia |0eH3amun (coequHeHne
A-39),

3,4-nudrop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(mponuicyabpaMOUTaAMUHO ) TUPUAUH-4-uN |MeTH|OeH3amun (coenunenue A-41),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-

(MeTHiCy b aMOMIAMHUHO )TUPUAHH -4-1JT |MeTu |-N-(2-THAPOKCUITOKCH )OeH3aMH
(coenunenue B-1),
5-[[3-(3tuncynbpornnamMuno)-2-proppenun|metun]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)OeH3amun (coenunenue D-4),
5-[[3-(3tuncynbpormnamuno)-2-proppenun|merun]-3,4-nudprop-2-(2-prop-4-
HomanunnHO)-N-MeTokcubensamun (coequnenue E-1),
3,4-nudpTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-
(metuncynbpamonsnamuHo)perui|metTun|obensamun (coequHenue E-7),
3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[2-pTop-3-
(merancynpponamun)pennn|merun|oenzamun (coenunenue E-13),
4-prTop-2-(2-prop-4-iionanununo)-5-[[3-prop-2-(MeTuacynbGaMonIaMHUHO ) TUPUIUH-
4-un|meruin]6enzamun (coequnenue I-1), u
N-nuknonponuin-2-(2-prop-4-ionanuiauxo)-5-[[3-pTop-2-
(MeTHIICYIB()aMOMIAMHUHO ) TUPUAHH-4-UJ |MeTHI |- | -MeTHI-6-0OKCOTTUPUANH-3 -
kapbokcamun (coequHenue J-5).

(A13) CoennHenne unu ero papMareBTUYECKU MpHEMIIeMast COJIb, WU
(apmaneBTHUECKH MTPUEMIIEMbII CONbBAT YKA3aHHOTO COCIMHEHUsS WU COJIH,
yKa3aHHOE COeIMHEeHNEe BBIOPAHO U3 YHCJIA CIAEAYIOMHX:
N-nuknonponuin-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTuncynbhamMonIaMUHO )IUPUANH-4-ui |MeTun |0en3amun (coenuaenne A-2),
2-(2-¢pTop-4-tionaHnnmnHO)-5-[[3-¢pTop-2-(MeTHICY Tb() aMOMIAMHUHO )TUPUAUH-4 -
wi|mernin]-1-metun-6-okconupuanH-3-kapookcamun (coenunenue J-1), u
2-(4-uuknonponuin-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-

(MeTuncynbpamMomIaMuHO )IUPUAUH-4-un|MeTun |0en3amun (coequaenue A-1).
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(A14) 2-(4-LHuknonponun-2-propaHuianno)-3,4-nudprop-5-[[3-pTop-2-
(MetuncynbhaMOUIaMUHO ) TUPpUAUH-4 -1 |MeTus |0ensamuy (coequaenne A-1) mwiu
ero papMaleBTUUECKU pUueMiieMas Collb, UK papMaleBTUUECKH IPUEeMIIEMBIil
COJIbBAT YKa3aHHOTI'O COEUHEHUs UJIU COJIU.

(A15) 2-(4-Huknonponuin-2-propaHuianuno)-3,4-nudprop-S-[[3-pTop-2-
(MeTHICY b aMOMIAMHUHO )TUPUAUH-4-ui |MeTH |0eH3amua (coequaenue A-1) win
€ro HaTpUeBasi COJIb, HJIM €ro KajJueBas COJib, UK (papMaleBTUYECKH TPUEMIIEMbIil
COJIbBAT YKa3aHHOT'O COCIUHEHUS UJIU COJIU.

CoenuHeHHs1, COJU MJIM CONBBATHI, COOTBETCTBYIOIME naparpadam (Al) - (A19),
00MagarT BBICOKOW CTAOUIU3UPYIOIIeH aKTUBHOCTBIO IO OTHOIIEHHIO K KOMILJIEKCY
RAF/MEK u ux MOXHO MPUMEHSTh B KAYECTBE aKTUBHBIX HHIPEAUECHTOB
TEPaneBTUYECKUX WM NPOPUIAKTHIECKUX CPEICTB, NMPEIHA3HAYCHHBIX IS
npoingepaTUBHBIX KJIETOYHBIX HAPYLIEHHUH, B YACTHOCTH, PAKOBBIX 3a00NeBaHUN
(Tounee, pakoBbIX 3a0oneBaHuil ¢ mytanueit RAS). IToaTtomy HacTosimee n3oOpereHue
OTHOCHUTCS K (papMaLeBTHUYECKON KOMIO3HUIUH, COAEPIKALIEH B KAYECTBE AKTUBHOTO
UHTpEeIUEeHTa COeINHEHHE, COJIb HJIU COJIbBAT, COOTBETCTBYIOIIUN JII0OOMY U3
naparpagos (Al) - (A15). Kpome Toro, HacTosimmee n300peTeHne OTHOCHUTCS K
TEPareBTUYECKOMY UJIM MPOPUIAKTUUECKOMY CPEACTBY, MPEIHA3ZHAYEHHOMY IS
npoauQepaTUBHOTO KJIETOYHOI'O HAPYLIEHHs, B YACTHOCTH, PaKa, CPEACTBO COAEPIKUT
B KaUeCTBE aKTUBHOTO MHI'PEAUEHTA COEIMHEHHE, COJIb NN COJIbBAT,
COOTBETCTBYIOIIUH N000oMy u3 maparpados (Al) - (AlS).

Hactosimee nzo0pereHne Takke OTHOCUTCS K COETUHEHUSM, COJISIM HJIH
cojpBaTaM, COOTBeTCTByO UM naparpadam (B1) - (B3), npuBeneHHBIM HUXKE, H K
CpPeAcCTBY, COOTBeTCTBYyIOMEeMY naparpady (B4) npuBeneHHOMY HUXeE.

(B1) Coenunenue, onuceiBaromeecs: odmei ¢popmyioii (1), npuBeneHHON HIXKeE,
WM ero apMaLeBTHYECKH MpUeMIeMasi COJb, WiIN (papManeBTHYECKU MPHEMIIEMbIH
COJIbBAT YKA3aHHOT'O COCUHEHUS UJIU COJIU:

[Xumuueckas gopmyna 11]
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(1)
B KOTOPOWU:
KOJIbIIO A TIpencTaBJisieT COOOH rpymmy, OMUChIBarOM yocs obmmeit Gopmynoii (2), (3)
unu (4), npuBeneHHON HUke (Te CB3KM, 0003HAYEHHBIE ¢ TTOMOIIBIO *, % g **%,
coenuHenbl ¢ -NH-, -CONH- u -CH;- COOTBETCTBEHHO):

[Xumuueckas gopmyna 12]

R
° X

*% *%

w}\/ RQ

* Rg *
| X4 N Xs
*kk x3/ ***/ \[.I/ *kk
o)

@) ) (4)

X1, X5, X3, X4 u X5 Bce He3aBUCHUMO 0003Ha4aoT -CR,y= unu -N=;

R, o6o3nauaer atom Bomopoaa, atom rajgoresa win Ci-Cy-ankuibHyO Tpynmy;

R, o6o3nauaer -S(=0),-NH-Rg wnn -S(=0);,-Rg;

Rg ob6o3nauaer C;-Cy-ankunpuyto rpymnny (C;-Ci-ankunbHasi rpynna HeoOs3aTeIbHO
3aMeleHa aToMoM rajoreHa, ruapokcurpynmnoi, C,-Cy-ankokcurpynmoii, C3-Ce-
HUKJoANKUIbHOU rpynnoit unu Cs-Ce-rerepounknoankuiabaoit rpynmnoii) uiau Cs-Ce-
nuKI0aNKMIbHYI0 Tpynny (Cs-Ce-muKIOANKUIbHAS TPYIINa HEOO3aTEIbHO 3aMelIeHa
C1-Cy4-ankunpHOU rpynmnoi);

R; obo3znauaer atom Bomopona, C;-Ce-niuknoankunpuyto rpynmny uinu C;-Cg-
AJIKOKCUTPYIIMY;

Rs o6o3HavaeT aTom rajoreHa;

R¢ o6o3Hauaer atom Bomopona u Ry o6o3Hadaer atom rajgorena unu Csz-Ce-
UKJIOAJKHWJIBHYIO TPYIIY,

R7 o6o3nauaer C;-Cy-alKHIBHYIO TPYIITY;, H

Ry o6o3HavaeT aToM BojOpoAa.
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(B2) Coenunenue nnn ero papmMalneBTHUECKH NMpUeMIIEMas COJb, TN
bapmareBTHUECKH IPUEMIIEMBII COJMbBAT YKA3aHHOTO COEAMHEHHS HIIN COJIH,
yKa3aHHOE€ COeAMHEHHUE BBIOPAHO U3 YUCIIA CIEAYIOUUX:
2-(4-uuknonponuin-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbhpamMonIaMuHO )TUpUAHH-4-11]|MeTua |0enzamun (coennHenue A-1),
(+/-)-3,4-nudrop-5-[[3-bTOop-2-(2-rUaPOKCUNTPONHICYIb(HAMOUTAMHUHO ) TUPUIUH -4 -
wi|merun]-2-(2-prop-4-tiogannnuno)oenzamun (coenuHenne A-17),
3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(oxceran-3-
WIMETHIICYJIb(aMOWIAMUHO ) TUPUAHH-4-1J |MeTun |0en3amuy (coennHenne A-21),
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-(unknonponmicynbhaMOUIaMUHO)-3 -propnupuanut-4-mi|metuin|-3,4-nudTop-
2-(2-¢pTop-4-tionannnmnHo)oen3amun (coennaenne A-30),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUAITHJICYJIb(aMOUIAMUHO ) TUPUIUH-4 -1 |MeTu |0eH3amuy (coequaenne A-33),
5-[[2-(3TuncynbhamounaMuHo)-3-propnupuanun-4-un|merun|-3,4-nudprop-2-(2-prop-
4-tiomanunuHo)Oen3zamua (coenunenue A-40),
3,4-nudprTop-5-[[3-pTop-2-(2-pTOopaTUNCYNBPaAMOUITAMUHO )TUPUANH-4-UTT|METHI|-2-
(2-¢prop-4-tionanunuHo)oen3zamus (coenunenue A-42),
5-[[2-(aTuncynbdpoHnIaMUHO)-3-pTopnupuaun-4-ui|merun]-3,4-nudprop-2-(2-prop-
4-tionpanunuHo)-N-MeTokcuOeH3amuy (coenuHenune B-16),
3,4-nudprop-2-(2-¢prop-4-itonaHununo)-5-[[2-(MeTuncynbpaMOonUIaMHUHO )TUP UTHH-4-
ui|metun|6enzamun (coenunenue C-3),
2-(2-¢pTop-4-tiogaHmnnHO)-5-[[3-¢pTop-2-(MeTHICY b aMOMIAMUHO ) TUPUAUH-4 -
wi|metun|-1-metun-N-[(2-MeTuanponaH-2-mui)oKCcHu |-6-0KCOMTUPUANH-3 -KapOOKCaMuUI
(coenunenue J-10),
5-(2-¢pTop-4-itonanununo)-2-[[3-pTop-2-(MeTuncynbhaMoOuIaMUHO ) TUPUIHH-4-
wi|metwi | nupuauna-4-kapookcamun (coenunenue L-1),
5-pTop-4-(2-pTop-4-fionanunuuo)-1-[[3-prop-2-(MeTunCy1bPaMOHIAMUHO ) TUPUAUH-
4-un]merun]-6-okconupuanuH-3-kapookcamua (coequnenue N-1),
1-[[2-(3TuncynpdporunamuHo)-3-propnupuauna-4-mn|mermn|-4-(2-prop-4-

HOMaHUIINHO)-5-MeTUI-0-0KCOMUPUANH-3-kapOokcamun (coenunenue P-2),
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1-[[2-(3tuncynpdorunamuuo)-3-propnupuanna-4-mwn|mermn]-4-(2-prop-4-
HonaHUINHO)-N-METOKCHU-5-MeTHI-6-0KConMupuauH-3-kapbokcamua (coenunenue P-
5), u

N-nuknonponuin-4-(2-prop-4-tionanunuxo)-1-[[3-¢pTop-2-
(MeTunCcynbhpaMOUIaMUHO ))THPUIHH-4-HIT|METUI |-5-MeTUI-0-OKCONUPUANH-3 -
kapOokcamun (coenunenue P-06).

(B3) Coenunenue win ero GpapmManeBTHUYECKU MPUEMIIEMas COJb, WU
(apManeBTUYECKH TPUEMJIEMbII CObBAT YKA3aHHOTO COSAUHEHHS HIJIH COJIH,
yKa3aHHOE COeANHEeHUE BBIOPAHO M3 YHCA CIAEOYIOIHX
(+/-)-3,4-nudrop-5-[[3-¢pTop-2-(2-rUPOKCUTTPONHIICY Ib(H AMOUTAMHHO ) TUPUIUH -4 -
wi|mernn]-2-(2-prop-4-tionarmnuHo)oensamun (coenuHenne A-17),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(oxceTan-3-
WIMETHIICYIb(aMOUIAMUHO ) TUPUAHH-4-1u |MeTun |0en3amuy (coennHenne A-21),
5-[[2-(3TuncynbhamounnaMuHo)-3-proprnupuaun-4-ui|merun|-3,4-nudprop-2-(2-prop-
4-tiomanunuHo)O0en3zamua (coenunenue A-40),
3,4-nudpTop-5-[[3-pTop-2-(2-pTOopaTUNcynbppaMonIaMuHO )IUPUANH-4-UIT | MeTHI |-2-
(2-¢rop-4-tionanununo)oen3zamuy (coequnenne A-42),
5-[[2-(3TuncynbpoHMIaMUHO)-3-pTOopiupuanH-4-un|metun]-3,4-nudprop-2-(2-prop-
4-tiomanunuHo)-N-merokcudenzamuy (coequnenune B-16),
3,4-nu¢rop-2-(2-prop-4-iogaHnnnno)-5-[[2-(MeTuaCcynbpaMONIaMHUHO )THPUIUH-4-
wi|metun|6enzamun (coenqunenue C-3),
1-[[2-(aTuncynbdorunamuno)-3-propnupuaun-4-mn|metun|-4-(2-prop-4-
HOMaHUINHO)-N-MeTOKCHU-5-MeTHI-6-0KCOMUPUAUH-3-kapOokcamua (coenunenue P-
5), u
N-nuknonponuin-4-(2-prop-4-tionanmiuxo)-1-[[3-pTop-2-

(MeTHICY 1B aMOMIAMHUHO )TUPUAHH-4-UJT |METHI |-5-MeTHI-6-0OKCOTTUPUANH-3 -
kapbokcamun (coequaenue P-6).

(B4) Cpenctso, nuarudbupyromee MEK, conepskamee B KauecTBe aKTUBHOT'O
UHTpEIUEeHTa COeINHEHNE, COJIb HJIU COJIbBAT, COOTBETCTBYIOIIUN JIIOOOMY U3
naparpagos (B1) - (B3).

CoenuHeHHs1, CONM MIJIM COJBBATHI, COOTBETCTBYIOIMMKE naparpadam (B1) - (B3),
00agar0T BBICOKOW MHTHOMPYIOIIEeH aKTUBHOCTBIO 10 oTHOmeHU0 kK MEK u ux

MOKHO NPUMECHATH B KAQYE€CTBC aKTUBHBIX UHIPEAUCHTOB TEPANCBTUYCCKUX HUIINU



10

15

20

25

30

-23 -

npopUIAKTUUECKUX CPEACTB, NMPEeIHA3HAYECHHBIX JJI NPOJH(PEPATUBHBIX KIETOUYHBIX
HapyIIEeHUH, B 4aCTHOCTH, PaKOBbIX 3a00neBaHuil (TOUHEe, PaKOBbIX 3a00JI€BaHHIT C
myTtamnueit RAS). ITosTomy HacTosimmee n3o0peTeHne OTHOCUTCS K (papMaleBTHIECKON
KOMIIO3UIINH, COJleprKallell B KaueCTBE aKTUBHOI'O HHTPEIMEHTa COeJUHEHUE, COJIb
WU COJIbBAT, COOTBETCTBYIOIIUN obomy u3 maparpados (B1) - (B3). Kpome Toro,
Hacrosimee n300peTeHne OTHOCUTCS K TePaneBTUYECKOMY HIIH NPO(MIakTHIECKOMY
CpPeACTBY, MPEeIHA3HAYEHHOMY JUIsl MPOJTU(EPATUBHOTO KJIETOUHOTO HAPYIICHUS, B
YaCTHOCTH, paKa, CPEACTBO COAEPKUT B KAYECTBE aKTUBHOTO MHIPEAUEHTA
COEIMHEHUE, COJIb UJIU COJIbBAT, COOTBETCTBYIO U MoOomy u3 naparpados (B1) -
(B3).

[IpenmymecTBa HacCTOSAIEr0 U300pETeHUS

B cooTBeTCTBUU ¢ HACTOSIIIUM M300pPETEHHUEM MOJTYUYE€HBl HOBBIE COSTUHEHUS,
KOTOpbIe 00JanaT CTAOMIN3UPYIOLIEH AKTHBHOCTBIO 110 OTHOIIEHUIO K KOMILIEKCY
RAF/MEK w/unu naruupyromeii akTHBHOCTBIO 10 OTHOIIEeHUIO K MEK, u oHn
NPUMEHUMBI JJIs JICUSHUS WU NPENyNpekaeHNs Tpoaru(pepaTUBHBIX KJIETOUYHBIX
HapyIIeHUH, B YaCTHOCTH, PAaKOBbIX 3a00JI€BaHUH, I HOBBIE CPEACTBA,
crabunusupyromue kommiekc RAF/MEK, unu cpeactsa, uarubupyroumue MEK,
KOTOpPbIE MPUMEHUMBI JJIsI JIEYEHHs UIIU TIPEeAY NPEKIeHUs TpoaudepaTuBHBIX
KJIETOUHBIX HapyLIEHUH, B YAaCTHOCTH, PaKOBBIX 3a00J€BaHUIL.

KpaTkoe onucanue ueprexei

Ha ¢ur. 1 npencrasineHna nopomkoBast peHTreHorpamma obpasua A-la (popma
D).

Ha ¢ur. 2 npeacrapieHa mopomkoBasi peHTreHorpamma obpasua A-1b.

Ha ¢ur. 3 npeacrasieHa nopomkoBasi peHTreHorpamMmma oopasmna A-1c.

Ha ¢ur. 4 npeacraBieHbl CEHCOrPaMMBbI, HJLIIOCTPHPYIOIINE H3MEHCHIE
konuuecTBa cBa3aHHOW MEK 1, HaHeCeHHON Ha MOBEPXHOCTb CEHCOPHOIO YMIa, Ha
koTtopoii mmmobunuzoBaHa RAF1, Bmecte ¢ uccnenyembim coennHennem (ref-2, ref-3,
ref-4, A-1, ref-1, ref-5 unu B-1), ¢ Teyuennem BpemMeHu.

Ha ¢ur. 5 npencraBiaeHsl CEHCOrpaMMBbl, HJLTIOCTPUPYIOIINE H3MEHECHHE
konuuecTBa cBa3aHHOW MEK 1, HaHeCeHHON HAa MOBEPXHOCTb CEHCOPHOrO 4YMIa, Ha
koTtopoit nmmobunuzosana RAF1, BmecTe ¢ uccnenyemoim coennHenuem (A-2, A-25,

J-1, E-1, M-1, N-1 unu H-3), ¢ TeueHuem BpeMeHH.
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Ha ¢ur. 6 mpencraBieHbl CEHCOTPAMMBI, HILTIOCTPUPYIOIINE U3MEHEHUE
konuuecTBa cBa3aHHOU MEK 1, HaHeCeHHON Ha MOBEPXHOCTb CEHCOPHOIO 4MIa, Ha
kotopoit ummoOminzoBana RAF1, Bmecre ¢ uccienyemoim coequnenuem (I-1, H-4, L-
1, P-1, E-7 unu A-27), c TeueHUEeM BpEeMEHH.

Ha ¢ur. 7 npeacraBieHbl CEHCOrPaMMBbl, HJLTIOCTPUPYIOIINE H3MEHEHHE
konuuecTBa cBsa3aHHOW MEK 1, HaHeCeHHO! HAa MOBEPXHOCTh CEHCOPHOIO 4MIla, Ha
kotopoii ummobunuzoBaHa RAF1, Bmecte ¢ uccinenyembim coennHenuem (A-33, A-18

N-2, A-20, A-8, E-13 unu H-1), ¢ TeueHuem BpeMeHH.

2

Ha ¢ur. 8 npeacraBieHbl CEHCOrpaMMBbl, HJLTIOCTPHPYIOIINE H3MEHECHHE
konuuecTBa cBa3aHHOW MEK 1, HaHeCeHHON HAa MOBEPXHOCTb CEHCOPHOIO YMIa, HA
kotopoii mmmobunuzoBaHa RAF1, Bmecte ¢ uccnenyemoim coenquHennem (P-2, A-41,
E-9, A-6,J-14, A-31 unu A-34), c TeueHHUEM BPEMEHH.

Ha ¢ur. 9 npeacraBiaeHbl CEHCOrpaMMBbl, HJLTIOCTPUPYIOIINE H3MEHCHHE
konuuecTBa cBa3aHHOW MEK 1, HaHeCeHHON Ha MOBEPXHOCTb CEHCOPHOIO 4YMIa, Ha
kotopoit ummoOmnuzoBana RAF1, Bmecte ¢ ucciaenyemsim coenunennem (A-35, A-30,
D-4, A-15,J-8, J-5 unu A-4), ¢ Te4eHNEM BPEMEHHU.

Ha ¢ur. 10 npencraBieHbl CEHCOTPaMMBbl, HILUIIOCTPUPYIOINIHE U3MEHEHUE
konuuecTBa cBa3aHHOU MEK 1, HaHeCeHHON Ha MOBEPXHOCTb CEHCOPHOIO 4MIla, Ha
kotopoit ummoOunuzoBana RAF1, Bmecte ¢ uccienyemsim coennnenuem (A-13, E-23
unu J-10), ¢ Te4eHneM BpeMEHHU.

Ha ¢ur. 11 npencrasieHbl CEHCOrpaMMBbI, HIUTFOCTPUPYIOIINE U3MEHEHHE
konuuecTBa cBsa3aHHOW MEK 1, HaHeCeHHO! HAa MOBEPXHOCTh CEHCOPHOIO 4MIla, Ha
koTopoit ummobOunuzoBana RAF1, Bmecte ¢ ucciaenyemoim coequnenuem (ref-4, A-1,
P-2 unn A-6), c TeueHHEM BpEMEHHU.

Ha ¢ur. 12 npencraBieHbl MOJy4YeHHBIE C TOMOLIBIO 3JIEKTpodopesa
N300pakeHUs, LTI CTPUPYIOIINE PE3yJIbTaThl, MOJIYUYESHHBIE yTEM aHAJIU3a C
noMoIIb0 BecTepH-OnoTTHHTa, 1 O6enkos (p-MEK, MEK, p-ERK u ERK),
SKCTParupoBaHHBIX U3 KJIeTOK AS549, BrIpallleHHbIX B IPUCYTCTBUHU HCCIEAYEMOTO
coenunenus (ref-5 nunu coepunenus A-1).

Ha ¢wur. 13 npencraBieHa 3aBUCUMOCTbD, HJLTIOCTPUPYIOLIAs U3MEHEeHUEe obbema
onyxonu (cpennee 3HaueHne + CO (cTaHmapTHOE OTKJIIOHEHHE)) C TEUSCHUEM BPEMEHH
y TOJIBIX MBbIIIEH, KOTOPBIM MOJKOKHO TPAHCIIJIAHTUPOBAJIH KJIETKU pPaka JIErkux

yenoseka Calu-6.
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Onucanue BapMaHTOB OCYLIECTBJIEHUS

TunuuHble BapUAaHTHI OCYIIECTBIEHHS HACTOSAIETrO N300pETEHUs OMMMCAHBI HUXKE.

Ilpu UCrIONB30BaHUHU B HACTOSLEM M300pETEHUHN TEPMHH "aTOM rajoresa"
O3Ha4aeT aToM (GTopa, aTOM XJIOpa, aTOM OpoMa UJIM aTOM Hoxa.

ITpu ucnonb3oBanuu B HacTosimeM uzobperennu TepmMuH "C-Cg-ankunbHas
rpynmna" o3HavyaeT o0JIaaroUyI0 JIHHEWHON UK Pa3BETBICHHON LENbIO AJIKUIBHYIO
rpynmny, coaepxkamyw ot 1 1o 6 atomoB yriepozaa. Ilpumeps! BKIOYAIOT METUIIBHY IO,
STHJIBHYIO, H-NIPOMUIIBHYIO, H3OMPONIIBbHYI0, H-OYTHIIBHYIO, BTOP-OYTHIIBHYIO, TPET-
OyTHJIBHYIO, |-METHINPONUIbHYIO, H-IEHTUJIBHYIO, |-MEeTUIOYTUIBbHYIO, 2-
METHJIOYTHIIBHYIO, 3-MeTHIOYTHIBHYIO, |,]-auMeTunnponuibHyo, 2,2-
AUMETUINPONUIBHYIO, 1,2-TUMETUANPONUIBHYI, |-3TUINPONUIBHYIO, H-
FeKCUJIBbHYIO, 1-METHINEHTUNIBHYIO, 2-METUINEHTUIBHYIO, 3-METUINEHTUIBHYIO, 4-
METHJNEHTHWIbHYIO, 1,1-quMeTunoyTunpuyo, 1,2-numetundytunpayto, 1,3-
OUMETHUIOYTUIBHYIO, 2,2-TUMETUIIOYTUIIBHYIO, 2,3 -TUMeTHIOYTHIBHYIO, 3,3 -
AUMETHUIOYTUIBHYIO, 1-3THIAOYTHIBHYIO U 2-3TUAOYTUIBHYIO TPYIIIbL.

IIpu ucnonb3oBaHuU B HacTosAmeM n3obpereHnn TepMuH "C,-Cr-ankeHmIbHas
rpynmna" o3HavyaeT o0JIaar0LUIyI0 JIMHEHHON UK Pa3BETBIEHHON LENbI0 AJIKEHHIbHYIO
rpynmy, CoOAepKalyr oT 2 10 7 aToMoOB yriuepona. IIpuMepsl BKIOYaOT BUHUIIBHYIO,
aJTNIBHYIO, 1-0yTeHUIBbHYIO, 2-0yTeHUNIbHYIO, 3-OyTEHUIbHYIO, IEHTEHUIIBHYIO,
NEeHTAaJUEHUIbHYIO, TeKCEHUJIbHYI0, F€KCaAUCHUIbHYI0, FeNITEHUIbHYIO,
renTagueHUJIbHYO U T€NTaTPUCHUIbHYIO IPYIIIHL.

ITpu ucnonb3oBaHuu B HacTosimeM uzobpereHnu TepMuH " C,-Cr-alKUHUIbHAS
rpynna" o3HavyaeT 00JIAaroIyI0 JIMHEWHON UM Pa3BETBICHHON LENbI0 aJKHHUIbHYIO
rpymnmy, Coaep kauyrw oT 2 10 7 atomoB yriaepoaa. [Ipumeps! BKIOUYaOT
STUHWJIBHYIO, |-NPONMUHUIBHYIO, 2-PONUHUIBHYIO, | -OyTHHUIBHYIO, 2-
OYTHHUIBbHYIO, 3-OyTHHUIIbHYIO, TEHTHHUJIBHYIO, MEHTAJUHHUIBbHYIO, TéKCHHUIBHYIO,
reKCaJuUHUIbHYIO0, FeNTHHUWIBHYIO, TeNTaJUNHUIbHYIO U FeNTaTPUNHUIBHYIO
IPYIIbL

ITpu ucnonb3oBaHnu B HacTosimeM n3obperennu tepmut "C-Cs-
AJKOKCUTPYMNa" 03HAYAEeT AJKUJIOKCUTPYIIY, COAEPIKAIMYI0 00IanaoIyo JTUHEHHON
UJIU pPa3BETBJIEHHON LIENbIO aJKUJIBHYIO TPYyNIy, cOAepkKaiywo ot 1 1o 6 aToMoB

yraepoza. IIpuMepsl BKIHOYAaOT METOKCUTPYIINTY, 3STOKCUTPYINY, H-IPOMNOKCUTPYIITY,
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U30MPOTOKCUTPYIITY, H-OYTOKCUTPYIITY, BTOP-OYTOKCUTPYIITY, TPET-OyTOKCUTPYHITY,
H-TIEHTOKCUTPYNIY U H-F€KCOKCUTPYIIY.

ITpu ucnonb3oBaHnu B HacTosueM n3ooperennu repmul "C-Ce-
AJKUJITHOTPyNNA" O3HA4YaeT aJKUITHOrPYIIY, COAEpP KAy 001afaoIny0 JHHEHHON
UJIU Pa3BETBJIEHHON LENbIO AJKUIBHYIO IPyNIy, COAEpkKalywo ot 1 1o 6 aToMoB
yraepoaa. [IpuMepsl BKIOYAOT METUATHOTPYIINY, STUITHOTPYNY, H-
NPOMUIATHOTPYIIY, H3OMPONMJITHOTPYIIY, H-OYTHATHOTPYIIY, BTOP-
OyTHATHOTPYNNY, TPET-OYTUATHOTPYIIY, H-MIEHTUIATHOTPYIINY U H-T€KCUITHOTPYIIY.

ITpu ucnonb3oBaHUU B HacCTOsIEM n3o0perenuu tepmuH "Cs3-Cs-
LUKJOAJKUJIbHAS rpynna’” o3HavyaeT HUKJIMYECKYIO aJIKUJIbHYIO TPYIINY, CONEPKALIYIO
oT 3 10 6 aTOMOB, 00Pa3yIIUX KOJBIO. JTa IPYNIa MOXKET SABIATHCS
MOHOIUKJINYECKON MIJIM OMLMKINYECKOH, OMHAKO, €CJIM HE YKa3aHO UHOE, OHa
SIBJIIETCS] MOHOLIMKJINYECKOH. [IprMepbl MOHOLIMKINYECKUX TPYIN BKJIKOUYAIOT
LUKJIOMPONUIBHYIO, UHKJIOOYTHIBHYIO, HUKJIOMEHTUIBHYIO U UKJIOTEKCUIbHYIO
rpynmnel. [IpuMepsl OMIUKIMYECKUX Py BKIOYar0T Ounukio[1l.1.1]neHTaHuinpHy 0
u Ounukio[2.1.1]rekCuIbHy0 TPYIIIHL.

ITpu ucnonb3oBaHuu B HacTosieM n3ooperennu tepmuH "Cs-Ce-
reTepouukaoankunbHas rpynna" o3Hadaer C3-Ce-LIUKI0ANKUIbHYIO FPYIIY, B
KOTOPOH MO MeHbIIel Mepe OJMH U3 aTOMOB yrjeponaa, 00pa3yroUux Koublo, 3aMEHEH
Ha aTOM a30Ta, aTOM KHUCJIOPOJa MU aTOM Cephl. JTa rpynmna MOXeT sIBIAThCS
MOHOLMKJINYECKOH MM OUIMKINYECKOH, OHAKO, €CJIM He YKa3aHO MHOEe, OHA
SIBJIIETCS] MOHOLIMKJINYECKOU. [IprMepbl MOHOIIMKINYECKUX TPV BKJIKOYAIOT
TeTparuapoPypaHUIbHYIO, TETPArUAPONUPAHUIBHYIO, MTHPPOJIUIUHHIBHYIO,
NUMEePUANHUIBHYIO, TUMEPA3UHIIBHYIO U MOp(ponuHUIbHYIO rpynnsl. [Ipumepsr
OULMKJIMYECKUX TPYII BKIOYAOT okcabuumkio[3.1.0]rekcan-6-unbHyo u
azabunukio[2.1.1]rekcaHuIbHYIO TPYIIIbL.

[Ipu UCTIONB30BAHUU B HACTOSIEM M300PETEHHH TEPMHUH "HEHACBIIIEHHOE 5 -
YJ€HHOE reTepOLMKINYEeCKOe KOIbLO" O3HAYaeT HEHACHILIEHHOE S5-4JIeHHOe KOJbIIO,
cozepIkallee o MeHblIel Mepe OAUH reTepoaToM, BEIOpaHHBIN U3 YHCJIa AaTOMOB
aszora, Kuciopona u cepsl. [Ipumeps! Bkio4aoT QypaH, THOQEH, MHPPOJ, HMUA30]T U
THA30JI.

B koHTEeKkCcTE HacTosAmero n3odpereHus papManeBTHIECKH IPUEMIIEMbIE COJIU

BKJIFOYAKOT: COJIU, MOJYYECHHbBIC U3 HCOPraHUYICCKHUX KUCJIOT, TAKHUEC KaK
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THAPOXIJIOPHUIBI, TUAPOOPOMUABI, TUAPOHOANALI, cyabdaTsl U pochaTel, cyabPpoOHATH,
Takue KaKk MeTaHCYJb(OHATHI, OEH30JCYIb(OHATHI H TOJYOJICYJIb(OHATHI,
KapOOKCHUIIaThI, TAKHE KaK OPMHUATHI, alleTaThl, OKCAJIaThI, MajeaThl, (hymMaparsl,
LUTPATHI, MaJaThl, CYKLIMHATHI, MaJOHATHI, TJIFOKOHATHI, MaHEJaThl, O€H30aThI,
camuumiaThl, GTOpaALEeTAThl, TPU(PTOPALETATHI, TAPTPATHI, MIPOMUOHATHI U TIyTapaThl;
COJIM LIEJIOYHBIX METAJIJIOB, TAKUE KAaK COJIU JIUTHUS, COJIM HATPHSI, COJIU KaJusl, COJU
1[e3Usl U COJIU PYOUOHsSI; COJIH LIEJOUYHO3EMEIbHBIX METAJIJIOB, TaAKUe KaK COJIM MarHusl
U COJIM KaJIbIUsl, U COJIM aMMOHHSI, TAKHMEe KaK COJIU AMMOHUSI, COJTH aJIKUJIAMMOHUSI,
COJIM THAJIKUJIAMMOHHUSI, COJIU TPUATKUIIAMMOHHUS U COJIU TeTpaalkuiaMmMmoHus. U3 ux
YHUCJia PEANOYTHTEIbHBIMU SIBJISIIOTCS COJIU IIEJTOYHBIX METAJJIOB, TAKHE KaK COJU
JUTHS, COJIU HATPHS, COTU KaJlusi, COJIU Le3Us U Cou pyounus, u donee
MPENMOYTUTEIbHBIMU SIBJISTFOTCSI COJIM HATPUSI U COJTU KaJIHS.

B koHTekcTe HacTOsAmero u3obpereHus: TepMuH "(hapMaeBTHIECKH
mpUeMJIeMbIi COJbBAT" O3HAYAET COJIbBAT, OOPA30BAHHBIN, HATIPUMED, C BOJIOM,
CupTOM (HAImpUMep, METAHOJIOM, 3TAHOJIOM, | -TIPOMAaHOJIOM HJIH 2-TIPOMAaHOJIOM),
alleTOHOM, TUMETHI(HOPMaAMUIOM WK nuMeTuianeraMuaoM. ColbBaTOM MOXKET
SIBJIATBCSI COJIbBAT, OOPA30BAHHBIN C OJTHUM PACTBOPHUTEIEM, HJIH UM MOJKET SIBJISIThCS
coNbBaT, 00OpPa30BaHHBIN C HECKOJBKUMH pacTBOpuUTeNsiMu. [Ipumepamu
MPENNOYTUTEIbHBIX COJbBATOB SIBJISIIOTCS] TUAPATHI.

ITepBBIM OOBEKTOM HACTOSLIETO U300PETEHHUS SIBJISIETCS COCIUHEHUE,
onuceiBaromeecs odmei popmynoit (1), npuBeIeHHON HIXE WUIU €ro
(dbapManeBTUUECKH MpUeMjeMast COJib, UK (papMaleBTUUECKU TPUEMJIEMBII COJIbLBAT
YKa3aHHOT'O COETUHEHUS UJIH COJIH:

[Xumuueckas gopmyna 13]
R

| 3
HN O
Rs
% R
6
X7 |
R N

\H X; Ry

(1)

B KOTOPOU:
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KOJIbIIO A TmpencTaBisieT cOOOH rpymnmny, onuchiBarmLyrcs obmei popmynoii (2) (3),
(4) nnm (5), npuBeneHHON HMXe (TAe CBA3U, 0O03HAUEHHBIE C TIOMOIIBIO *, % g *% %
coenquHensbl ¢ -NH-, -CONH- u -CH;- cOOTBETCTBEHHO):

[Xumuueckas popmyna 14]

Ro N Re W)Y* Re Re N ¥
|
3 b \ )
O Xs

@ ©) 4) (5)
X1, X3, X3, X4, Xs u X Bce He3aBUCUMO 0003Ha4uaoT -CR,= unu -N=;
R, obo3nauaer atom Bozmopoza, arom rajoreHa win C,-Cg-anKuibHYO Tpynmy;
R ob6o3naugaer -S(=0),-NH-Rg win -S(=0);,-Rg;
Rg obo3nauaer atom Bomopona, C-Ce-ankunpnayro rpynmny (C,-Ce-ankunbHas rpymnmna
Heo0s3aTeNbHO 3aMeleHa aTOMOM rasioreHa, ruapokcurpynmnoi, C-Ce-
ankokcurpynmnoi, Cs;-Ce-unknoankunbHou rpynnoi unu Cs-Ceg-
reTepPOLUKIIOATKIIIBHON TPYIIIOH ), MOHOUMKINYECKY0 ninu Ounukandeckyr Ciz-Ce-
nukiIoankunpHyto rpynny (Cs-Ce-uukioankuibHas rpymnna Heo0A3aTeIbHO 3aMelleHa
C1-Ces-ankunpraoit rpynnoit unu C-Ce-alKOKCUTPYNIIONH), UM MOHOLUHUKJINYECKYIO UIJIU
onnukanyeckyro Cs-Ce-reTeponukioalkuibHy0 IPyIny;
R3; obo3znauaer atom Bonopoaa, C-Cs-ankunpnyto rpynny (C;-Ce-ankunbHas rpymnmna
HeoOsI13aTeIbHO 3aMelleHa aTOMOM rajioresa, ruapokcurpynmnoit uimu C;-Ce-
ankokcurpynmnoi), C3-Ce-nmuknoankunpuyto rpynny (Cs-Ce-LHUKIOANKUIbHAS TPYyIINa
HeoOs3aTenbHO 3aMelneHa atoMmoM ranorena win C,-Cg-ankunbuoi rpynnoii) unu C,-
Cs-ankokcurpynny (C;-Ce-ankokcurpyrmna Heo0s3aTebHO 3aMelleHa aTOMOM
rajoreHa, rugpokcurpynmnoi mwin C;-Ce-aJKOKCUTPYIIIIONH ),
Rs ob6o3nauaer atom ranorena mwin C;-Cg-alKUIBHYIO TPYINY;
R¢ ob6o3Havaer atom Bozmopona, arom rajoreHa mwin C,-Cg-ankunpHyto rpynny u Ry
obo3HauaeT aToM Bogopoaa, arom rajoreHa, C-Ce-ankunpayto rpynmy, C,-Cs-
ankeHWIbHYy0 rpynny, C,-Cr-ankununpHyto rpynny, Cs;-Ce-IUKIOANKUIBHYIO TPYIITY
wtu C;-Cs-anxkunruorpynmy, unu Re u R4 BMecTe ¢ aTomamu yriepona, K KOTOPBIM
OHU MPUCOEANHEHBI, 00Pa3yIOT HEHACHIIIEHHOE 5-YIEHHOE IreTePOLUKINIECKOe
KOJIBIIO;

R, ob6o3nauaer atom Bonopona unu C;-Ce-aJKkuiapHyIO TPyINy; U
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Ry ob6o3Havaer atom Bomopoza, atom rajoreHa uiau Ci-Ce-alKuabHYO TPyMIITy.

CoenuHeHHs, COJU MIJIM COJBBATHI, COOTBETCTBYIOIIHNE NTEPBOMY OOBEKTY,
00agar0T BBICOKOW CTAOMIU3UPYIOM el aKTUBHOCTBIO MO OTHOLICHUIO K KOMILJIEKCY
RAF/MEK 1 ux MOXHO MPUMEHSATD AJIs J€UEHUS WU IpeaynpexaeHus
nposuepaTHBHBIX KJIETOYHBIX HAPYLIEHNUH, B YACTHOCTH, PaKOBbIX 3a00JIeBaHUI
(TouHee, pakoBbIX 3a0oneBanuii ¢ mytanueit RAS). Muorue u3 Hux obnanaroT
BBICOKOW MHTHOUPYIOIIEH aKTUBHOCTHIO 10 oTHOIIeHH0 kK MEK u Takue coenquHeHwus,
COJIM WUJI COJIBBATHI TAK)KE SIBJISIOTCS MOAXOISIIIUMHU B CJIy4ae PaKOBBIX 3a00J€BaHUI
c mytauuei RAS.

Konb1io A mpeano4YTUTeNbHO NPEACTaBIAeT COOON IPYIINy, OMUCHIBAIOIIYIOCS
obureli popmynoit (2) wiu (4), u ojee MPEeANOUYTUTENBHO TPYIITY, OMUCHIBAKO IYIOCS
obureii popmynoii (2).

R, mpeanouturenpHO 0003HAYAET aATOM BOAOPOA WJIU rajioreHa, bomnee
NPEeANOYTUTENBHO aTOM BOAOpoAa uiu gropa, u eme Gonee NPeANOUYTUTEIBHO aTOM
¢dropa.

R; npeanouturensHo obo3navaer -S(=0),-NH-Rg.

Rg mpeanouturenpbHo obo3HauaeT atoM Bogopoaa, Ci-Ce-alKUIbHYIO IPYyIIy
(C1-Cg-ankunpHas rpymnmna HeoOsA3aTeNbHO 3aMeIleHa aTOMOM TraJIoreHa,
ruapokcurpynmnoit win C,-Cg-ankokcurpynmnoit) miu MmoHouukyandeckyw Cs;-Ce-
ukJgoankuibHyo rpynny (Csz-Ce-muKkioadkuibHas rpynmna HeoOs3aTeabHO 3aMeleHa
C,-Cs-ankunpHol rpynnoii), 6onee npennoururenbHo C,-Cg-ankunpayro rpynmy (C;-
Ce-ankunpHas rpymnmna HeoOsi3aTeabHO 3aMenieHa atoMoM ranorena unu C;-Ce-
ANKOKCUTPYNMoi) uiu MOHOUMKINYECKY0 C3-Co-tuknoankunbuyto rpynmy (C;-Ce-
LUKJIOAJKHUIIbHASA Tpynna HeoOs3aTenpHO 3amerneHa C-Cs-alKUIbHON TPYIIION),
bonee npeanoututenbHO C-Cy-ankunpuyto rpynmny (C;-C,-ankuiapHas rpymnmna
HeoOs13aTenbHO 3aMemeHa aToMoM ¢propa unu Ci-Cy4-anKOKCUTPYNIIION) UITH
LUKJIONPONMIBHYIO rpynny (LUKIOMPONUIbHASA rpymnna HeoOs3arenpHo 3amemmena C-
C4-ankunpHOU rpynmnoii) u eme 0osnee npeanodTuTenbHO Ci-Cy-alKUIBHYIO TPYIITY.

R; mpennouturenpHo o0o3Havaer atroM Bogopona, C;-Ce-alKUIbHYIO TPyINy,
C3-Ce-unknoankunpuyo rpynny unu C-Ce-ankokcurpynmny (C;-Cg-ankokcurpymnmna
HeoOsI3aTeIbHO 3aMelleHa THAPOKCUTPYIIOi ), Oojiee mp eANMOUYTUTENIFHO aTOM
Bonoponaa, C;-C4-alKUNpHYIO TPynny, QUKJIONPONUuIbHYI0 rpynny unu C;-Cy-

ankokcurpymnny (C;-Cy-ankokcurpyrmna Heo0s3aTebHO 3aMelIeHa
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THAPOKCUTPYIINON), U eme Oosiee MPeanoYTHTEIbHO aTOM BOJIOPOAA HIIH
LUKJIONPONUIbHYIO TPYIIIY.

Rs mpeanouturenpHo 0003HaYaeT aTOM rajoreHa u 6osiee NpearnoYTUTEIBHO
aToMm ¢ropa.

R npennmouturenbHo 0003HaUaeT aToM Bogopoaa, arom ranoreHa uiu C-Ce-
AJKUIBHYIO TPynIy u Oosee NpeAanouTHTEIBHO aTOM BOJOPOA.

R, mpennoutureapHO 0003HAYAET ATOM TaJIOT€HA UIIW LUKJIOMPONHIbHYIO
rpynmny, u 0ojiee MpeANnOYTUTEIPHO aTOM WO UM LHKJIOTPOMUIbHYIO TPYIINY.

R, mpennoutureapHO 0003HAYAET ATOM BOAOPOA WU METHUJBHYIO TPYIITY.

CoenuHeHneM, onuChIBAROIUMCs o0mel ¢opmynoii (1), mpennouTuTenbHO

SIBJIIETCS] COEUHEHNE, OMUChIBaKOIIeecs obmei Gopmynoit (6), mpuBeIeH HOW HUXKE!

[Xumuueckas gopmyna 15]

Rs
[

B KOTOPOU:

X1, X3, X3 u X4 Bce He3aBucUMO 0003Ha4arT -CR,= unu -N=;

R, ob6o3HauaeTr atom Bonopoza, atom rajoreHa win C,-Cg-anKkuiabHy0 rpynmy;

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

Rg ob6o3nauaer atom Bomopona, C-Ce-ankunpuyro rpynny (C,-Ce-ankunbHas rpymnmna
Heo0s3aTeNbHO 3aMelleHa aTOMOM rajioreHa, ruapokcurpynmnoit unu C;-Ce-
AJTKOKCUTPYMIOH) MU MOHOIUKINYECKYI0 C3-Co-nmknoankunpayro rpynny (Cs;-Ce-
LUKJIOAJKUJIbHASA Tpynna HeoOs3aTenbHo 3amenmena Ci-Ce-alKUIbHON TPYIION);

R; ob6o3nauaer atom Bonopona, C,-Ce-ankunbayro rpynmny, C;-Ce-IHKIOATKUIBHYIO
rpynny unu C;-Ce-ankokcurpynmy (C-Ce-ankokcurpynmna Heo0sA3aTeNbHO 3aMeleHa
TUAPOKCUTPYIINON);

Rs ob6o3nauaer atom ranorena win C;-Cg-alKUIbHYIO TPYINY; H

R¢ ob6o3navaer atom Bonopona, arom rajorena unu C,-Cg-ankunbHyro rpynmny u Ry

0003HayvaeT aTOM rajoreHa WM HUKJIONPOIUIbHYIO IPyNImy.



10

15

20

25

30

-31 -

ITpumepsl coenMHEHUN, ONMUCHIBAIOIUXCsA (Gopmynoi (1), BKIOYAIOT:
N-nuknonponuin-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTuncynbpamMonIaMUHO )IUPUAUH-4-un|MeTun|0en3amuy (coennHenne A-2),
2-(2-pTop-4-tionannnunHo)-5-[[3-¢pTop-2-(MeTunCcy1bpaMOMIAMUHO ) TUPUANH-4 -
wi|metun]-1-meTun-6-okconupuanH-3-kapookcamun (coequnenue J-1),
2-(4-uuknonponui-2-pTopaHuanno)-3,4-nudrop-5-[[3-pTop-2-

(MeTHCYy b aMOMIAMHUHO )TUPUAHH-4-1i |MeTua |0eH3amuy (coennHenne A-1),
N-nuknonponuin-5S-[[2-(3tuncyabdpamMmomnamMuno)-3-gpropnupuanH-4-un|metun]-3,4-
nudrop-2-(2-prop-4-itoganununo)oensamun (coenrHenue A-4),
N-nuknonponuin-3,4-guptop-5-[[3-PTop-2-(2-PpTOpaTUNCYTIBIAMONIAMUHO )TUPUIUH -
4-un)merun]-2-(2-prop-4-fionanmnnHo)oen3zamuy (coennHenne A-06),
3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[3-pTop-2-
(MeTuncynbhamonTaMuHO ) NupUuAHH-4-un |MeTun |-N-[(2-meTunnponas-2-
un)okcu|benzamun (coequHenune A-8),
3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[3-pTop-2-

(MeTuncynbpamonnaMuHO )IUPUAUH-4-ui|MeTuin |-N-MmeTokcuOeH3amuy (CoeTnHEeHne
A-13),

3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-
(MeTuicynbpaMONIaMUHO)IUPUAUH-4-ui|MeTun |0ensamus (coenunenue A-25),
5-[[2-(uuknonponuicynbhpaMounaMuuo)-3-propnupununa-4-un|merun|-3,4-nugprop-
2-(2-¢prop-4-fiomanunuHo)benzamun (coennHenue A-30),
3,4-nudrop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-

WICY b aMOUIAMHUHO ) MUPHUANH-4 -1y |MeTu |0en3amuy (coennHenne A-31),
3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUITHJICYJIb(aMOUIAMUHO ) TUPUIUH-4 -1 |MeTu |0eHzamun (coequnenue A-33),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METHJITPONHUICYIb(HaMOUTAMUHO ) TUPUINH-4 -1 [MeTHI |OeH3amuy (coefnHeHne A-
34),

3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJIIUKIO0YTHI)CYIb(aMOMIAMUHO |TUPUANH-4-1ui |MeTua |0eH3aMuy (CoefnHEHNE
A-35),

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

(mponuicyabpaMounaMUHO ) TUPUANH-4-us|MeT|0en3amun (coennnenue A-41),



10

15

20

25

30

-32 -

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

(MeTuncynbhamonmnaMuHO )IUpUAUH-4-ui|MeTua |-N-(2-ruipoKkCusTOKCH )OeH3aM U A
(coenunenue B-1),
5-[[3-(atuncynbdponunamuno)-2-proppenun|mermn]-3,4-nuprop-2-(2-prop-4-
Honanununo)oenzamun (coenunenue D-4),
5-[[3-(>tuncynbponmnamuno)-2-prophenun|merui]-3,4-nudprop-2-(2-prop-4-
HomanunuHo)-N-meTokcubensamua (coenqunenue E-1),
3,4-nudrTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-
(metuncynbpamounamuno)pennn |metun |0enzamun (coequnenne E-7),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-
(merancynbdonamun)penun|merun|obensamun (coenunenue E-13),
4-prop-2-(2-¢prop-4-iionannnauno)-5-[[3-pTop-2-(MeTnncynbhaMOUTaAMUHO ) TUP U HH-
4-un|merwn]6ensamun (coenuHenue I-1),
N-nuknonponuin-2-(2-prop-4-ionanuiauxo)-5-[[3-pTop-2-

(MeTusCy b aMOMIAMHUHO )TUPUAUH-4-UJ |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamup (coequaenne J-5),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJILHKJIOOYTUI)CYJIb(HaMOMIAMHUHO |TUPpUIHH-4-1J1 |MeTuJ |-N-MeTOKCuOeH3aMH 1
(coenunenue A-15),
3,4-nu¢rop-5-[[3-pTop-2-(MeruncynbpamonnaMuHo ) nupuaAnH-4-un|merun|-2-(2-
¢drop-4-metmncynbdanunanunuao)oensamun (coequnenue A-18),
2-(4-3TuHUN-2-PpTOpaHUINHO)-3,4-1udTop-5-[[3-PTOp-2-
(mponuicyabpaMOUTaMUHO ) TUPUAUH-4-uN |MeTw|Oen3amun (coenunenue A-20),
2-(4-6pom-2-pTopanununo)-3,4-gudprop-5-[[3-pTop-2-

(MeTHiCy b aMOMIAMHUHO ) TUPUAHH-4-1J |MeTun |0en3amuy (coenuHenne A-27),
2-(2-xnop-4-tiogaHunnHO)-5-[[3-(3THiCYy B OHMIAMUHO)-2-pTOopdheHun |meTun]-3,4-
nudrop-N-meTokcubenzamuy (coequaenune E-9),
3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[2-pTop-3-(oxcan-4-
uiacynbpoHunaMuno)perun|mernn|oensamun (coenunenue E-23),
2-[4-(mnudpTopmeruncynabpanmn)-2-propanminnHo|-3,4-gudpTop-5-[[3-pTop-2-
(MeTuncynbhamonaaMuHO ) nupunuH-4-un|metun|6ensamun (coenunenue H-1),
3,4-nudprTop-2-[(4-pTop-1-0enzornoden-S-un)amuno]-5-[[3-prop-2-

(MeTuncynbpamMonmIaMuHO )IUpUANH-4-un|MeTun|6ensamun (coequnenue H-3),
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2-(2-pTop-4-tiogaHnnnHO)-5-[[3-¢pTop-2-(MeTUNCYy 1b(PaMOMIAMUHO ) TUPUANH-4 -
ui|metu|-N-MmeTokcu- 1 -MeTnin-6-okconupuaun-3-kapookcamun (coennHenue J-8),
2-(2-pTop-4-tionannnnHo)-5-[[3-¢pTop-2-(MeTunCcynbpaMOMIaAMUHO ) TUPUANH-4 -
wi|metun]-1-metun-N-[(2-MeTHIIpOonaH-2-1i)OoKCH |-6-0KCOMUPUANH-3 -KapOOKCaMu
(coenunenue J-10),
5-[[2-(3TuncynbhamounamMuuo)-3-propaupuaun-4-mi|metun|-2-(2-prop-4-
HOMaHUIUHO)- | -MeTHII-0-0KCONMUPUANH-3-KapOokcamua (coenqunenue J-14),
5-(2-pTop-4-itonanununo)-2-[[3-pTop-2-(MeTunCynbhaMOUTAMIUHO ) TUPUIUH-4-
wi|metwi | nupuauna-4-kapookcamun (coenunenue L-1),
5-(2-¢pTop-4-itonanununo)-8-[[3-prop-2-(MeTuncynbhaMOUIaMIUHO ) TUPUTUH-4-
wi|Mmetus Jumunasof 1,5-a]nupuaun-6-kapookcamun (coenunenue M-1),
5-pTop-4-(2-pTop-4-fionanunuuo)-1-[[3-prop-2-(MeTuICYy1bPaMOHIAMUHO ) TUPUAUH-
4-un|merun]-6-okconupuanuH-3-kapookcamua (coequnenue N-1),
5-pTop-4-(2-prop-4-tionanunuuo)-1-[[3-pTop-2-
(mponuncynappaMonTaMUHO ) TUPHUANH-4-HIT|MeTHI|-6-0KCOMUPUANH-3-KapOOKcaMu
(coenunenue N-2),
4-(2-pTop-4-tionanmnnHo)-1-[[3-¢pTop-2-(MeTUnCYy 1bPaMOMIAMUHO ) TUPUANH-4 -
wi|metun]-5-meTun-6-okconupuanH-3-kapobokcamun (coenunenue P-1), u
1-[[2-(3tuncynbpporunamuno)-3-propnupuann-4-un|merumn]-4-(2-prop-4-
HOMaHUIIMHO)-5-MeTHII-0-OKCOMUPUANH-3-kapOokcamua (coeaqunenue P-2).

W3 uncna 5TUX cCOeqUHEHUN
N-nuknonponui-3,4-guptop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTHICY b aMOMIAMHUHO ) TUPUAHH-4-1i |MeTua |0en3amuy (coennHenne A-2),
2-(2-¢pTop-4-tiogaHmnnHO)-5-[[3-¢pTop-2-(MeTHICY b aMOMIAMUHO ) TUPUAUH-4 -
ui|meTtun|-1-meTun-6-okconupuaun-3-kapookcamun (coequnenue J-1),
2-(4-uuknonponui-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuycynbhamMonIaMuHO ) UpUAHH-4-ui|MeTua |6enszamuy (coennHenne A-1),
N-nuknonponuin-5S-[[2-(3tuncynbdamormnamMuno)-3-gropnupuans-4-un|metun]-3,4-
nudrop-2-(2-prop-4-itogarnnunao)oensamun (coennHenue A-4),
N-nuknonponuin-3,4-guprop-5-[[3-PTop-2-(2-PpTOopsTUNCYIBIAMONIAMUHO )TUPUINH -

4-un)mernn]-2-(2-prop-4-fionannnuno)oenszamun (coennHenne A-06),
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3,4-nudpTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuncynbhamonnaMuHO)NUpUAuH-4-un|meTun|-N-[(2-meTunnponas-2-
un)okcu|oenzamun (coequHenmne A-8),
3,4-nu¢rop-2-(2-prop-4-tiogannnuno)-5-[[3-prop-2-

(MeTuncynbhpaMoOuIaMUHO )TUPUANH-4-11|MeTua |-N-MeTokcubeH3aMuy (COeJUHEeHHE
A-13),

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

(MeTHiCYy B aMOMIAMHUHO ) TUPUAHH-4-1J |MeTun |0en3amuy (coenuHenue A-25),
5-[[2-(unkyonponmicyibhaMOUIaMUHO)-3 -pTopnupuanuH-4-mi|metuin|-3,4-nudTop-
2-(2-¢pTop-4-tionarmnnHo)oen3amuy (coennaenne A-30),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-

WICY b aMOUIAMHUHO ) TUPUANH-4 -1 |MeTun |0en3amuy (coennHenne A-31),
3,4-nudpTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUAITHJICYIb(aMOUIAMUHO ) TUPUIUH-4 -1 |MeTu |OeH3amun (coequaenne A-33),
3,4-nudpTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METHUJITPONHUICYIb(HAMOUTAMUHO ) TUPUANH-4 -1 [MeTn |OeH3amuy (coenuHeHne A-
34),

3,4-nudprTop-2-(2-¢prop-4-iionanununo)-5-[[3-prop-2-[(1-
METUJILHUKIO0YTUI)CY b aMONIAMUHO |TUPUAUH-4-1ui|MeTua|0eH3amus (CoennHeHne
A-35),

3,4-nu¢rop-2-(2-prop-4-tionannnuno)-5-[[3-prop-2-
(mponuicyabpaMOUTaAMUHO ) TUPUAUH-4-uN |MeTH|OeH3amun (coenunernue A-41),
3,4-nudpTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbhamMormIaMuHO )TUPUAHH-4-1i |MeTH |-N-(2-TuIpOKCUITOKCH )0 H3aMH
(coenunenue B-1),
5-[[3-(3tuncynbponmnamMuno)-2-proppenun|merun]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)OeH3amun (coenunenue D-4),
5-[[3-(3tuncynbpormnamuno)-2-prophenun|merun]-3,4-nudprop-2-(2-prop-4-
HomanunnHO)-N-mMeTokcubensamun (coenunenue E-1),
3,4-nudprop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-
(metuncynbpamonsnamuHo)denmn |metun |0enzamun (coequaenne E-7),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-

(merancynpponamun)penmn|merun|oenzamun (coenunenue E-13),
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4-prop-2-(2-¢prop-4-iionannnuno)-5-[[3-pTop-2-(MeTuncynbhamMonIaMUHO )TUP U UH-
4-un|merwin|6bensamun (coenunenue I-1), u
N-nuknonponuin-2-(2-prop-4-ionanuinuxo)-5-[[3-pTop-2-
(MeTunCcynbpaMOUIaMUHO )THPUIAHH-4-1IT|MeTH |- 1 -MeTHUI-0-OKCONMUPUANH-3 -
kapOokcamun (coenuHenue J-5)

SABJISIIOTCSI IPEATIOYTHTEIbHBIMU B OTHOLIEHUH, HAIPUMED, HHIHOUPYIOIIeH
aKTUBHOCTHU 1O OoTHOMmEeHU0 K MEK, nHrubupyromei ak THBHOCTH IO OTHOLIEHHIO K
RAF, uaruOupyroieii akTHBHOCTH MO OTHOLIEHHUIO K NMpoJudepalnu KJIeTOK U/ HTH
MeTabOoNMYeCKOW CTAOMIBHOCTH, TPUYEM
N-nuknonponuin-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-

(MeTHiCy b aMOMIaMHUHO )TUPUAUH-4-1i |MeTua |0eH3amMuy (coenuaenue A-2),
2-(2-¢pTop-4-tiogaHnnnHO)-5-[[3-¢pTop-2-(MeTHICYIb()aMOMIAMUHO ) TUPUANH-4 -
wi|mernn]-1-meTun-6-okconupuanH-3-kapookcamun (coenpunenue J-1), u
2-(4-uuknonponuin-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbpamMormnaMuHO )IUpUANH-4-un|MeTun |0en3amun (coequaenue A-1)
ABJIAIOTCA OoJiee MPEAMOUYTHTEIbHBIMH, U
2-(4-uuknonponuin-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbpamMonnaMuHO)IUPUAUH-4-un|MeTua|0en3amun (coequaenue A-1)
ABJISAETCS OCOOEHHO MPEANOYTUTEIbHBIM.

dapmaLeBTHYECKU MTPUEMIIEMON CONBIO 2-(4-1UKIOTPOTUII-2-HTOPAHUIUHO)-
3,4-nu¢rop-5-[[3-pTop-2-(MeTricyapHaMONITaMUHO ) IUPUANH-4 -
ui|MeTtun|O0en3amuna (coenrHeHust A-1), KOTOpas sIBISIETCS MPEANOYTUTETBHOM,
SBJISIETCS, HATIPUMEP, HATPHEBAS COJIb UJIU KaJueBast COJb.

BTopbiM 00BEKTOM HACTOSILIETO U300PETEHHS SBISETCS CPEACTBO,
crabunusupyromee kommiekc RAF/MEK, conepskaniee B Ka4eCTBe aKTUBHOTO
WHTpEeIUeHTa COeJMHEHNE, OMUChIBarmeecs odmei ¢popmynoi (11), mpuBeneHHoOM
HUKE, WUIH ero (apMaleBTHUYECKH MPUEMIIEMYIO COJb, HJIH (apMaleBTHYECKU

HpHGMJ’IGMBIfI COJIbBAT YKA3aHHOTI'O COCANHECHUNA UJIU COJIN .
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[Xumuueckas gopmyna 16]

Rs3
|
HN O

ZT
A
&

X7~
AR \xz X; R,
(11)
B KOTOPOMU:
KOJIbIIO A TIpencTaBiisieT cOOOH rpymnmy, onuchiBaroyrocs obmei Gopmynoii (2) (3),
(4) nnm (5), npuBeneHHON HIKe (TAe CBSA3U, 0O03HAUECHHBIE C TTOMOIIBIO *, ** pp * %%
coenuHenbl ¢ -NH-, -CONH- u -X5- COOTBETCTBEHHO):

[Xumuueckas gopmyna 17]

Rg N * Rg / * Rg N *
|
*kk X// X4 *hk / N X5 *kk | N
; A \ )
0 Xe

) ©) “4) ®)
X1, X3, X3, X4, X5 u X Bce He3aBUCHMO 0003Ha4uaoT -CR,= unu -N=;
R, o6o3znauaer atom Bonopoaa, atom ranorena min C;-Ce-alKmIbHYO TPYIIY;
X7 obosznauaet -(CHy)m- unu -O- u m pasuo 1, 2 wnm 3,
R; ob6o3nauaer -S(=0),-NH-Rg win -S(=0);,-Rg;
Rg ob6o3nauaer atom Bonopona, C-Ce-ankunbuyro rpynmny (Ci-Ce-ankunbHas rpymnmna
Heo0s3aTeNbHO 3aMelleHa aTOMOM rajioreHa, ruapokcurpynmnoi, C,-Ce-
ankokcurpynmnoi, Cs-Ce-nuknoankunbHoil rpynmnoit unu Csz-Ce-
reTePOLUKIIOATKIIBHOW TPYIIOH ), MOHOUUKJINYECKYI0 min Ounukiandeckyn C;-Ceq-
nuKI0aNKuIbHYI0 Tpynny (Cs-Ce-mUKIOANKUIbHAS TPYIINA HEOOS3aTEIbHO 3aMelIeHa
C,-Cs-ankunpuoii rpynmnoi win C-Cg-alKOKCUTPYNIION), UM MOHOIUKIUYECKYIO HJTH
onnukanyeckyo Cs-Ce-reTeponuKiIoatKmibHY0 TPYIIIY;
R; obo3nauaer atom Bonopona, C,-Ce-ankunbuyro rpynmny (C;-Ce-ankunpHas rpynmna
Heo0s3aTeNbHO 3aMellleHa aTOMOM rajioreHa, ruapokcurpynmnoit unu C;-Ce-
ankokcurpynmnoi), Cs;-Ce-nuknoankunpuyto rpynmny (Cs;-Ce-uuKI0anKuibHas rpymnmna

HeoOs13aTebHO 3amelneHa atomoM raynoreHa win C-Ce-ankunpHol rpynmnoii) unu C,-
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Cs-ankokcurpynmy (C;-Ce-ankokcurpyrimna Heo0s3aTebHO 3aMelIeHa aTOMOM
ranoresna, rugpokcurpynnoi mim C;-Ce-aJKOKCUTPYIIIION),

Rs obo3nauaer atom Bonopona, arom rajoreHa uiu C,-Cg-anKuibHy0 rpynmny,

R o6o3navaeT atom Bonopoaa, atom rajoreHa uiu C-Ce-ankmnpHyo rpynmny u Ry
obo3HauaeT aToM Bogopoaa, atom rajoreHa, C-Ce-ankunpayto rpynmy, C,-C;-
ankeHwiIbHY0 rpynny, C,-Cr-ankunmnbhayto rpynny, Cs-Ce-IUKIOANKUIBHYIO TPYIITY
wiu C,-Ce-ankuntuorpynny, uinu Rg u Ry BMecTe ¢ aToMamu yriaepoaa, K KOTOPbIM
OHU MPUCOEAUHEHBI, 00Pa3yIOT HEHACBHIIIEHHOE 5-YJIEHHOE IreTePOLUKINIECKOe
KOJIBIIO;

R7 o6o3znauaer atom Bomopona unu C;-Ce-alKUIbHYO TPYINyY; U

Ry ob6o3navaer atom Bomopona, atom rajoreHa uiau C,-Ce-anKuiabHYO TPymIITy.

CoenuHeHHs, COJM MIJIM COJBBATHI, COOTBETCTBYIOLIIUE BTOPOMY 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 ¢ mytauneid RAS). Muorue u3 Hux ob6nagarmT
BBICOKOW MHTHOUPYIOIIEH aKTUBHOCTBIO MO oTHOmeHu0 kK MEK 1 Takue coeguneHus,
COJIM UJIU COJIbBATHI TAKXKE SIBJISIOTCA MOAXOISIIINMHU B ClIy4ae paKkOBBIX 3a00J€BaHU
¢ mytauuei RAS.

Konb1io A mpeano4YTuTeNbHO MpeaCTaBisieT cOO0MH rpyImy, OMUChIBA IO CS
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.

X7 npeanoutuTenpHO 0603HadaeT -CH;-.

R, npeanouturensHo obo3navaer -S(=0),-NH-Rg.

Rg mpeanouturenpHo obo3Hayaet atroM Bogopona, Ci-Ce-alKUIBHYIO TPy
(C,-Cg-ankunpHas rpymnma Heo0s3aTeNbHO 3aMeIleHa aTOMOM TraJIoreHa,
ruapokcurpynmnoii win C,-Ce-ankokcurpynmnoit) wiu MoHonukandeckyrw Cs-Ce-
nukiI0anKuibpHy0 rpynny (Cs-Ce-mukinoankuibHas rpynna HeoOs3aTeIbHO 3aMelIeHa
C1-Cs-ankunpHoil rpynnoii), 6onee npeanoururenpHo Ci-Ce-ankunpnyto rpynny (C;-

Cs-ankunpHas rpymnmna HeoOs3aTeabHO 3aMelnena aromoM rajgorena uin C,-Ce-
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aNKOKCUrpynmnoi) mwin MmoHouukiIn4deckyrw Cs-Cs-uuknoankmipuyto rpymnmy (Csz-Ce-
LUKJIOAJKUJIbHASA Tpynna HeoOs3aTenbHO 3amenieHa C-Cg-alKuabHON TPYIIION),
oonee npeanoututenbHo C-Cy-ankunpuyto rpynny (C;-C,-ankuiapHas rpymnmna
HeoOs3aTenbHO 3aMelneHa aTomoM ¢propa uinu Ci-Cy-anKOKCUTPYIIION) UITH
LUKJONPOMWIBHYIO rpynny (IUKJIONPONWIbHASA rpynna HeoOs3aTenbHo 3ameniena C-
C4-ankunpHO# rpynmnoii) u eme 6osee npeanodTutebHO Ci-Cy-alKUIBHYIO TPYIITY.

R; mpennouturenpbHo o0o3Havaetr atom Bogopona, C,-Ce-alKuIbHYO Tpynmy,
C3-Ce-umkmoankunpuyo rpynmny uinu C-Ce-ankokcurpynmny (C;-Cgs-ankokcurpymnmna
HeoOsI3aTeIbHO 3aMelleHa THAPOKCUTPY IO ), Oojiee MPEeaANMOYTUTEIBHO aATOM
Bonopona, C;-C4-anKuNbHYIO TPynny, QUKJIOTPONuIbHYI0 rpynmy unu C;-Cy-
ankokcurpymnmy (C;-Cy-ankokcurpyrmmna HeoOs3aTeIbHO 3aMelIeHa
THAPOKCUTPYIINON), U eme Ooyiee MPeAnOYTUTEIbHO aTOM BOAOPOAA UITH
LUKJIOMPONUJIbHYIO TPYIIY.

Rs npeanouturenpHo obo3Havaet atom ranoreHa mwin C;-Ce-alKUJIBHYIO TPYIINY,
OoJiee MPEeAMOUTUTEILHO aTOM TajioreHa U emre 0oJjiee MPeanoYTHTEIbHO aTOM (Topa.

R mpeanouturenpHo 0003HaYaeT aToM Bogopoaa, atom rainorena uinu C;-Ce-
AJKUJIBHYIO TPYIIYy, U OOJee MpeAnouYTUTENIbHO aTOM BOAOPOA.

R4 mpeanouturenpHo 0003HAYAET aTOM TaJIOT€Ha UIIN LUKJIOMPOIHIbHYIO
rpynmny, u 0onee NpeANOYTHTEIPHO aTOM HOAA UJIN LUKJIONPOMUIBbHYIO TPYIIY.

R7 o003Ha4aeT mpeanouTUTEIBbHO aTOM BOJOPOAA WU METHJIBHYIO TPYIIY.

CoenuHeHnem, onuchiBaomuMcs obueit popmynoii (11), npeanodTHTENBHO
SIBJIIETCS] COEMHEHNE, OMUChIBaKOIIeecs o0mei Gopmynoit (6), npuBeIeHHON HUXKeE!

[Xumuueckas gpopmyna 18]
R

| 3
HN 0
Rs
N R
X1/ | | \ ®
R1 NS -~ X4
\H X; X5 R4

(6)
B KOTOPOU:
X1, X5, X5 u X4 Bce He3aBucuMO 0003Ha4awT -CR,= unu -N=;

R, obo3nauaer atom Bonopona, arom rajoreHa uin Ci-Cg-anKuibHy0 Ipynmy,
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R obo3nauaer -S(=0),-NH-Rg mnn -S(=0),-Rs;

Rg obo3nauaer atom Bonopona, Ci-Ce-ankunbuyro rpynmny (C;-Ce-ankunpHas rpynmna
HeoOs13aTeIbHO 3aMellleHa aTOMOM rajoreHa, rugpokcurpynmnoi unu C;-Ce-
aJKOKCUTpynnoi) uiau MoHouukandeckyro Cs-Ce-unknoankunpayto rpynny (Csz-Ce-
LHUKJIOAJKUIIbHAS Tpynna HeoOs3aTenbHo 3amenieHa C-Cg-alKUIbHONU TPYINON);

R3; o6o3nauaer atom Bonopona, Ci-Ce-ankunbuyro rpynmny, Cz;-Ce-HUKIOATKUIBHYIO
rpynny uinu C;-Cg-ankokcurpynmy (C,-Cg-ankokcurpynmna Heo0s3aTeIbHO 3aMeleHa
THAPOKCUTPYIINON);

Rs o6o3nauaer atom ranorena mwin C;-Cg-alKUIBHYIO TPYINY; H

Rs ob6o3HauaeT atom Bomopoza, arom rajoreHa mwin Ci-Ce-ankunbHyto rpynmny u Ry
0003Ha4aeT aTOM rajoreHa WJIH HUKJIONPOIUIbHYIO TPYyIIy.

IMpumeps! coenuHeHUN, OMUChIBarOIUXCs popmyoit (11), BKIOYAIOT!
N-nuknonponuin-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTuncynbhamMonIaMuHO )IUPUANH-4-ui|MeTun |0en3amun (coenuaenue A-2),
2-(2-pTop-4-tiogaHnnmnHO)-5-[[3-¢pTop-2-(MeTHnCYy 1b()aMOMIAMUHO ) TUPUANH-4 -
ui|meTtun|-1-meTun-6-okconupuaun-3-kapobokcamun (coequnenne J-1),
2-(4-uuknonponuin-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuncynbhamMonIaMuHO )IUPUAUH-4-un|MeTun|0ensamun (coequaenue A-1),
N-nuknonponui-5-[[2-(3tuncynbpamMmonnamMuno)-3-propnupuaud-4-un|merun]-3,4-
nudrop-2-(2-prop-4-iioganununo)oenzamun (coequnenue A-4),
N-nuknonponui-3,4-guprop-5-[[3-pTop-2-(2-pTopaTrncynbhaMonIaMUHO)TUPUUH -
4-un)merun]-2-(2-prop-4-fionannnuHo)oenszamun (coenunenue A-06),
3,4-nudpTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuncynbhamMonIaMuHO ) IUpUANH-4-ui |MeTudn |-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 (CoennHEeHHne
A-13),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuicynbhaMOUIaMUHO)MUPUAHH-4-ui |MeTun |0en3amuy (coennHenne A-25),
5-[[2-(unknonponmicyibhaMOoUIaMUHO)-3 -pTopnupuant-4-un|metuin|-3,4-nudTop-

2-(2-pTop-4-tionannnnHo)oen3amun (coennaenne A-30),
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3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYNb(aMOUTAMUHO ) TUPUANH-4-un|MeTun|0en3zamuy (coennHenne A-31),
3,4-nudprTop-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-
METHJITPONHUICYTb(HaMOUTAMUHO ) MU PUAUH-4 -1 [MeTn |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-itomanununo)-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-(3tuncynbponmnamMuno)-2-proppenun|merun]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)6eHzamun (coenunenue D-4),
5-[[3-(atuncynbponnnamMuno)-2-proppenun|merun]-3,4-nudprop-2-(2-prop-4-
HopnanunuHo)-N-mMeTokcubensamua (coequnenue E-1),
3,4-nu¢prop-2-(2-prop-4-tiongannnuno)-5-[[2-prop-3-
(MetuncynbdpamonnaMuHo ) e |metin |0enzamun (coenunenue E-7),
3,4-nudpTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-
(merancynbdonamun)penun|merun|oensamun (coenunenue E-13),
4-prop-2-(2-prop-4-iionannauno)-5-[[3-pTop-2-(MeTuncynbhaMoOUIaMHUHO )TUPUIUH-
4-un|merwn]oensamun (coenuHenue I-1),
N-nuknonponuin-2-(2-prop-4-ionanmiuHo)-5-[[3-pTop-2-

(MeTHyCy b aMOMIAMHUHO )TUPUAUH-4 -1 |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamun (coequaenue J-5),
3,4-nudrop-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-(MeTuncynbpamMomIaMUHO )TUPpUANH-4-un | MeTun]-2-(2-

bTop-4-meruncynbpanunaHmiInHo))oensamuy (coennHenne A-18),
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2-(4-3TuHNN-2-PpTOpaHUINHO)-3,4-1udTop-5-[[3-pTOp-2-
(mponmicyabpamMounaMuHO ) TUpUANH-4-un|Meti|oen3amun (coennnenue A-20),
2-(4-6pom-2-pTopanunuHo)-3,4-nudprop-5-[[3-pTop-2-

(MeTuncynbhpamMounaMuHO )TupuIAHH-4-11|MeTH|0enzamun (coennHenue A-27),
2-(2-xnop-4-fionaHuanHo)-5-[[3-(3tuncynbponunamuno)-2-propdenun]mernn]-3,4-
nudrop-N-merokcubenzamun (coequnenue E-9),
3,4-nudprop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-(oxcan-4-
uiacynbpoHuIaMuHo)perus|metun|oen3amun (coenunenue E-23),
2-[4-(mudpTopmeruncynabdanmn)-2-propanminnHo|-3,4-gudpTop-5-[[3-dTop-2-
(MeTmicynbhamMonIaMuHO )IUpUAHH-4-ui |MeTun |0ensamun (coenunenue H-1),
3,4-nudrop-2-[(4-dprop-1-6enzornoden-S-una)amuno]-5-[[3-pTop-2-
(MeTuncynbhamMonIaMuHO )IUpUanH-4-uin|MeTun |0en3amun (coenunenue H-3),
3,4-nudrTop-2-(2-prop-4-itonanununo)-5-[3-prop-2-

(MeTuncynbdpamonmnaMuHO )IupuauH-4-un|okcubenszamuy (coennHenne H-4),
2-(2-pTop-4-tiogannnnHO)-5-[[3-¢pTop-2-(MeTHnCy1b()aMOMIAMUHO ) TUPUIUH-4 -
ui|meTtu|-N-MmeTokcu- 1 -MeTnin-6-okconupuaun-3-kapookcamun (coennnenue J-8),
2-(2-pTop-4-tionaHnnnHO)-5-[[3-¢pTop-2-(MeTHICY Ib()aMOMIAMUHO ) TUPUANH-4 -
ui|metun|-1-metun-N-[(2-MeTunanponaH-2-ui)oKcH |-6-0KCOMUPUANH-3 -KapOOKCaMu
(coenunenue J-10),
5-[[2-(atuncynbdpamonnaMuuo)-3-¢propnupuaun-4-un|mernin]-2-(2-prop-4-
HonaHmINHO)-1-MeTHI-6-okconupuanH-3-kapOokcamun (coequnenue J-14),
5-(2-pTop-4-itonanununo)-2-[[3-pTop-2-(MeTunCcynbhaMoOUIaMUHO ) TUPUIUH-4-
wi|mMetun |nupuaun-4-kapookcamun (coenunenue L-1),
5-(2-¢pTop-4-itonanununo)-8-[[3-pTop-2-(MeTunCyNbhHaMOUTAMIHO ) TUPUIUH-4-
wi|MeTtus Jumunasof 1,5-a]nupuaun-6-kapookcamun (coenunenue M-1),
5-pTop-4-(2-prop-4-fionanunuuo)-1-[[3-pTop-2-(MeTuICYy 1bPaMOHIAMUHO ) TUPUAUH-
4-un|merun]-6-okconupunuH-3-kapbokcamuy (coenunenne N-1),
5-pTop-4-(2-pTop-4-tionanunuuo)-1-[[3-pTop-2-
(mponuncyappaMoOnTaMUHO ) TUPHUANH-4-HIT|MeTHI|-6-OKCOMUPUANH-3-KapOOKcaMu
(coenunenue N-2),
4-(2-pTop-4-tionannnnHo)-1-[[3-¢pTop-2-(MeTHnCcy1bpaMOMIAMUHO ) TUPUANH-4 -

Wi |MeTni|-5-MeTun-6-okconupuanH-3-kapobokcamun (coenunenue P-1), u
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1-[[2-(3tuncynpdorunamuuo)-3-propnupuanna-4-mwn|mermn]-4-(2-prop-4-
HONAHUIINHO)-5-MeTUJI-0-0KCOMUPUANH-3-KapOokcamun (coennnenue P-2).

N3 yucna 5TUX COEqUHEHUN
N-nuknonponui-3,4-nguprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTuncynbhpamMonIaMuHO )TUpUAHH-4-11]|MeTua |0enzamun (coennHenue A-2),
2-(2-¢prop-4-tiogaHmianHO)-5-[[3-¢pTop-2-(MeTHICY b} aMOMIAMUHO ) TUPUAUH-4 -
ui|meTtun|-1-mMeTun-6-okconupuaun-3-kapookcamun (coequnenue J-1),
2-(4-uuknonponui-2-¢pTopanuanno)-3,4-nudrop-5-[[3-pTop-2-

(MeTHyICY b aMOMIAMHUHO )TUPUAHH-4-1i |MeTua |0en3amun (coenunenue A-1),
N-nuknonponuin-S-[[2-(3tuncynbdamormnamMuno)-3-gropnupuans-4-un|metun|-3,4-
nudrop-2-(2-prop-4-itoganununo)oensamun (coennHenue A-4),
N-nuknonponuin-3,4-guptop-5-[[3-PTop-2-(2-PpTOpsTUNCYNBIAMONIAMUHO )TUPUIUH -
4-un)mernn]-2-(2-prop-4-fionanmnnHo)oen3amun (coennnenue A-06),
3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[3-pTop-2-
(MeTuncynbhamonnaMuHO ) nupuauH-4-un|mMetun |-N-[(2-meTunnponas-2-
un)okcu|benzamun (coequHenune A-8),
3,4-nudpTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuncynbpamMonIaMuHO ) IUPUAUH-4-ui|MeTHa |-N-MeTokcuOeH3amMu (CoennHEeHne
A-13),

3,4-nu¢prop-2-(2-prop-4-tionannnuno)-5-[[3-prop-2-
(MeTHICYIb(MaMOUIAMHUHO ) TUPUAHH-4-1J |MeTua |0en3amuy (coenuHenue A-25),
5-[[2-(uukyonponmicyibhaMOouIaMUHO)-3-pTopnupuaun-4-un|metuin|-3,4-nudrop-
2-(2-pTop-4-tionanmnnHo)oen3amuy (coenuaenne A-30),
3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYTb(aMOUIAMHUHO ) TUPHUANH-4 -1y |MeTu |0en3amuy (coennHenne A-31),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUITHJICYJIb(aMOUIAMUHO ) MUPUIUH-4 -1 |MeTu |0eH3amuy (coequnenne A-33)

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

2

METHJITPONHUICYIb(HaMOUTAMUHO ) TUPUIANH-4 -1 [MeTn |Oer3amuy (coennHeHne A-
34),

3,4-nudrop-2-(2-¢prop-4-itonanununo)-5-[[3-prop-2-[(1-
METHJIIUKIOOYTHII)CYNb(aMOUIAMUHO |TUPUANH-4-1 |MeTu |0eH3amMmuy (CoefnHEHNnE

A-35),
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3,4-nudpTop-2-(2-¢prop-4-itonanununo)-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-TuIpOKCUITOKCH )OeH3aMH T
(coenunenue B-1),
5-[[3-(>tuncynbponmnamuno)-2-prophenun|merui]-3,4-nudprop-2-(2-prop-4-
Homanunuuo)oenzamun (coenunenue D-4),
5-[[3-(3tuncynbhormnamuno)-2-prophenun|merui]-3,4-nudprop-2-(2-prop-4-
HomanunnHo)-N-meTokcubensamun (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-itomanununo)-5-[[2-pTop-3-
(merancynbponamun)denmn|merun|0enzamun (coenunenue E-13),
4-prTop-2-(2-¢prop-4-iionannnauno)-5-[[3-pTop-2-(MeTuncynbhaMOUIaMHUHO )TUPUIUH-
4-un|merwi|obensamun (coenunenue I-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 NPEANOYTUTEIbHBIMA B OTHOLIEHUH, HAlpUMep, MHIUOUpyro e
akTuBHOCTHU 1o oTHowmeHuo K MEK, narubupyromei ak THBHOCTH 1O OTHOIIEHHUIO K
RAF, uarubupyromeii akTHBHOCTH MO OTHOIIEHHIO K Mposndepanun KIeTOK U/ HiIH
MeTaboNMYeCKOW CTAOMIBHOCTH, TPUYEM
N-nuknonponui-3,4-guptop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-

(MeTHyCYy b aMOMIAMHUHO )TUPUAHH-4-1i |MeTua |0eH3amun (coenuuenue A-2),
2-(2-¢pTop-4-tiogaHmnnHO)-5-[[3-¢pTop-2-(MeTHICYIb( aMOMIAMUHO ) TUPUANH-4 -
wi|metui]-1-meTun-6-okconupuanH-3-kapookcamun (coenunenue J-1), u
2-(4-uuknonponuin-2-¢propanuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbhamMonIaMuHO )TUPUANH-4-uin|MeTua |0en3amun (coequaenue A-1)
ABJISAIOTCA OoJiee MPEaMOUYTHTEIbHBIMH, U
2-(4-uuknonponui-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbpamMonnaMuHO )IUpUAUH-4-un|MeTun |0en3amun (coequaenue A-1)

SIBJISIETCSI OCOOEHHO ONpeAnOYTUTCIIbHBIM.
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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 (coenuHeHust A-1), KoTopas sIBJISIETCS MPENNOYTUTEIbHOM,
ABJISI€TCS, HAIIPUMED, HaTPUEBAs COJIb UJIN KaJHeBasi COJb.

TperbuM 00BEKTOM HACTOSIIETO U300 PETEHUS SIBIAETCS COEUHEHHE,
omuckiBaroueecs oodumei popmynoii (1), npuBeIeHHON HIXE, UJIH €r0
(dapmaneBTHYECKH TpUEMIIeMast COJIb, MM (papMaleBTUUECKH TPUEMJIEMbIH COJIbBAT
YKa3aHHOTO COCIMHEHHUS UJIU COJIH:

[Xumuueckas gopmyna 19]
R3

I
HN @)

ZT
A
&

X7 |
R1 )\\
~
N X5
H
(1)

B KOTOPOU:
KOJIBIIO A TipencTasiisieT coboi rpymnmy, onuchiBaroImycs odmeit popmyinoii (2), (3)
unu (4), npuBeneHHON HIXKe (Te CBA3KM, 0003HAUYEHHBIE C IOMOIIBIO *, ** pp **%,

coenunensbl ¢ -NH-, -CONH- u -CH;- COOTBETCTBEHHO):

[Xumunueckas popmyna 20]

*% *k

R * R * R
9 \ 9 \%\( 9
_ X, No X
S X3/ —e \”/ ko

O

@ (3 (4)

X1, X3, X3, X4 u X5 Bce He3aBucHuMO 0003HavarT -CR,= unu -N=;

R, obo3nauaer atom Bozmopoza, arom rajoreHa win C,-C,-anKuibHYO Tpynmy;

R, obo3nauaer -S(=0),-NH-Rg mnn -S(=0)»-Rs;

Rg ob6o3nauaer C;-Cy-ankunpnyto rpynmny (C;-C,-ankunbHasi rpynmna HeoOs:3aTeIbHO
3aMelleHa aTOMOM rajioreHa, ruapokcurpynmnoi, C-Cs-ankokcurpynmnoit, C3-Ce-

nukJoankuibHOU rpynnoi unu Cs-Ce-rerepounknoankuiabaoit rpynmnoit) uau Cs-Ce-
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nukiIoankunpHyto rpynmy (Cs-Ce-uukioankuibHas rpymnna Heo0s3aTeIbHO 3aMelleHa
C1-C4-ankunpHOU rpynmnoii);

R; obo3nauaer atom Bomopona, Cs;-Ce-niukmoankunpuyto rpynmy uinu C;-Cg-
AJKOKCUTPYIIILY;

Rs o603Ha4gaeT aTOM rajioresa;

R¢ ob6o3Hauaer atom Bonopona u Ry ob6o3nadaer arom rajorena uiu Cs-Ce-
LUKJIOAJTKHJIBHYIO TPYIY;

R7 o6o3navaer C;-C4-alKUIBHYIO TPYIINY, U

Ry obo3navaeT aToM Bomopoaa.

UeTBepThIM 00BEKTOM HACTOSIIETO H300PETEHUS SIBJISIETCS] CPENICTBO,
uHruoupyrmee aktusHocte MEK, comepikamiee B kauecTBe aKTHBHOTO HHIPEIHEHTA
TaKO€ COETMHEHHE, COJIb NN COJIbBAT.

CoenuHeHHs, COJU WIIH COJBBATHI, COOTBETCTBYIOIIHE TPETHEMY HIIH YETBEPTOMY
00beKTy, 00J1anarT BHICOKOH HHTHOMPYIOLIEeH aKTHBHOCTBIO 1O OTHOmEeHU0 K MEK n
UX MOYXHO NMPUMEHATH JUIS JICUEHUS WU NMPEAYIPEKIASHUs PO epaTuBHBIX
KJIETOUHBIX HAPYIEHUN, B YACTHOCTH, PaKOBBIX 3a00seBaHNil (TOUHEE, PAaKOBBIX
3aboneBanuii ¢ mytauueir RAS).

Hwxe npuBeneHsl npuMepbl COEIUHEHUH, COOTBETCTBYIOIUX TPETHEMY WU
YETBEPTOMY OOBEKTY, KOTOPBIE SIBJISIOTCS MPEANOYTUTENbHBIMUA B OTHOLIECHUH,
HampuMmep, HHruoupyrmoumeld akTuBHOCTH 1o oTHowmeHno k MEK u metabonnueckoit
CTaOUIIBHOCTH!
2-(4-uuknonponui-2-¢pTopanuanno)-3,4-nudrop-5-[[3-pTop-2-
(MeTHIICYIb(MaMOMIAMHUHO )TUPUANH-4-1i |MeTua |0en3amun (coenunenue A-1),
(+/-)-3,4-nudtop-5-[[3-¢pTOop-2-(2-rUPOKCUTTPONHICY Ib(H AMOUTAMHHO ) TUPUIUH -4 -
wi|merun]-2-(2-prop-4-tionarmnuno)oensamun (coenuHenne A-17),
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(oxceTan-3-
WIMETHICYJIb(aMOUIAMUHO ) TUPUANH-4-1i |MeTun |0ensamuy (coennHenne A-21),
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTuiCcynbhamMONIaMUHO )IUPUAHH-4-1ui |MeTun |0en3amuy (coennHenne A-25),
5-[[2-(uuknonponmicynbhaMOUIaMUHO)-3 -propnupuant-4-ui|metuin|-3,4-nudTop-
2-(2-pTop-4-tionanmnnHo)oen3amun (coennHenne A-30),
3,4-nudpTop-2-(2-prop-4-tonanununo)-5-[[3-pTop-2-(2-

METOKCHUATHJICYJIb(aMOUIAMUHO ) MUPUIUH-4 -1 |MeTu |OeH3amuy (coequaenne A-33),
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5-[[2-(3TuncynbhamounnaMuHo)-3-propnupuanun-4-un|merun]-3,4-nudprop-2-(2-prop-
4-tiomanunuHo)0en3zamua (coequaenne A-40),
3,4-nudpTop-5-[[3-pTop-2-(2-pTOopaTUNCYNbPaMOUTAMUHO )TUPUANH-4- 1T |METHI|-2-
(2-prop-4-fionanunuHo)oenzamun (coequnenune A-42),
5-[[2-(aTuncynbdpoHnIaMuHO)-3-pTopnupuann-4-un|merun|-3,4-nudprop-2-(2-prop-
4-tionanunuHo)-N-merokcubenzamun (coequnenue B-16),
3,4-nudprop-2-(2-¢prop-4-itonaHununo)-5-[[2-(MeTunCy b aMOUIAMHUHO )TUPUIUH-4 -
ui|metun|6enzamun (coenunenue C-3),
2-(2-¢pTop-4-tiogaHmianHO)-5-[[3-¢pTop-2-(MeTHICY b AMOMIAMUHO ) TUPUAUH-4 -
wi|meTtun|-1-metun-N-[(2-MeTuamponan-2-ui)oKcH | -6-0OKCOMUPUIUH-3 -KapOOKCaMuU I
(coenunenue J-10),
5-(2-¢pTop-4-itonanununo)-2-[[3-pTop-2-(MeTuncynbhaMOUIAMIHO ) TUPUIUH-4-
wi|metnn |nupuauna-4-kapookcamun (coenunenue L-1),
5-pTop-4-(2-pTop-4-tionanunuuo)-1-[[3-pTop-2-(MeTuICYy1bPaMOMIAMUHO ) TUPUAUH-
4-un]mernn]-6-oxkconupuauH-3-kapookcamua (coenuaenue N-1),
1-[[2-(3tuncynpdorunamuHno)-3-propnupuanna-4-mn|mermn]-4-(2-prop-4-
HOMaHUIINHO)-5-MeTUI-0-0KCOMUPUANH-3-kapOokcamun (coenunenue P-2),
1-[[2-(3TuncynpdporunamuHno)-3-propnupuanna-4-mn|mermn]-4-(2-prop-4-
HonaHUINHO)-N-METOKCHU-5-MeTHI-6-0KCONMUpUINH-3-kapObokcamua (coenunenue P-
5), u
N-nuknonponun-4-(2-prop-4-tionanuiuxo)-1-[[3-pTop-2-
(MeTHIICYIb()aMOMIAMHUHO ) TUPUAHH-4-UJT |METH I |-5S-MeTHI-6-0OKCOTTUPUANH-3 -
kapbokcamun (coequaenue P-6).

Hwxe npuBeneHsl npumMepbl aO0peBUATYpP, UCTIOIB3YIOIIUXCS B HACTOSIIEM
OTMUCAaHUU, U UX 3HAYCHMUS.
Boc: TpeT-OyTOKCUKapOOHMIT
COMU: (1-umaHo-2-3TOKCH-2-0KCOATHIIUIEHAMHUHOOK CH ) IUMETHIAMHUHOMOP -

¢donunokapOenuniirekcadgropdocdar

JAbY: nUa3a0UIUKIIOYHIEIeH

JLIK: N,N’-IUIUKJIOTEeKCHITKaApOOAUUMU T
JAXM: IUXJIOPMETAH

JAUIIDA: N,N-auu3onponui3TujiaMuH

JIAMA: N,N-numMmeTuganeTaMua
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IAM®: N,N-numerundopmamun

JAMCO: ITUMETHUIICYIb(POKCHA

DK: 1-3Tun-3-(3-auMeTUIaMIHON PO NI )KapOOAUNMUA

3JK-HCI: 1-(3-gumMeTnIaMIUHOTPONUI )-3 -3 THIKAPOOAUUMHUATUAPOXIOP UL

EtOH: 3TAHOJ

I'ATY: O-(7-azabenzorpuazon-1-mn)-N,N,N’ N’-
TeTpaMeTuiypoHuirekcaproppocdar

HOALt: l-ruppokcu-7-a3abeH30Tpuas3 o

HOOBt: 3,4-nuruapo-3-ruapokcu-4-okco-1,2,3-0eH30Tpuasny

JAJT: JIUA3O0NPONMUIAMAL JTUTHUSA

MeOH: METaHOJI

NMP: N-metun-2-nuppoauaoH

TBC: TPeT-Oy THIAUMETUIIC UITHIT

TOK: TpUPTOPYKCYCHAST KHCIIOTA

T ®: TeTparugpodypan

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

Huxe onucanbl npuMepbl NPEANOYTUTEIBHBIX METOAUK MOJYUYEHUS] COEJUHEHUH,
npenyiaraeMeix B HactosimeM uszodperennu. Onpenenenus ais X1, Ry, Ry, R3, Ry, Rs u
R ABIAIOTCS TakUMU K€, KaK IPUBEJECHHbIE BBILIE, €CINU U3 KOHTEKCTA HE CIEeAYyeT
uHoe. R, o6o3Hauaer, Hanpumep, 4-MeTHI()EeHUIbHYIO TPYNIy WU 2-
HUTpO(EeHUIbHYIO Tpynny, u Ry, 0003Havaet, Hanpumep, rpynny Boc wiu 2,4-
AUMETOKCUOEH3UIIbHYIO TPYIIY.

(O6mas meronuka mogy4yenus 1)

OO0mast MeTonuKa mojay4eHus 1 SBAsSETCS MPEaNOYTUTEIbHON METOIUKOM
NOJIYYEHUsI COEAUHEHUN, OMIChIBAIOIUX Cs1 001e 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 21]
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[Xumuueckas gopmyna 22]

H H
R/N O R R/N O R
3 H 5 3 H 5
X7 X7
HaN R2 R4 1-10 HoN Rz R4
R2 R2 R2 Ro
1] 1ja
l 1-11 l 1-8
H
N__o N_ o
RS Rs Rs Rs
8 N
N
X7 X7
X RN R R
HoN R Ry 1-8 N 2 4
R2 R2 RZ RZ
1jb 1k1
Cragusa 1-1:

Peakuns SyAr (peakuus HyKJIeO(QUIBHOTO aPOMAaTUYECKOTO 3aMEIIEeHUS)
5 MPOU3BOAHOrO aHuInHa 1b ¢ mpousBogusiM pTopOen3ona la
IIpousBonHoe aHuNnHA 1b BBOAAT B peakuuio ¢ MpOU3BOAHBIM PpTOopOeH30ma 1a B
NPUCYTCTBUHM OCHOBaHUs. [IpuMepbl OCHOBaHUA BKJIIOYAIOT OpraHUY €CKUe
JUTUHCOAEPKALIUE PEATeHThl, IPUYEM MPEANOUYTUTEIbHBIMU SIBISIOTCS
OuC(TPUMETUIICUIINI)aMU JTUTUS U AMU30NponuiaaMus autus. [Ipumepsr
10 PacTBOPUTEIIS BKJIIOYAKOT MOJSPHBbIE allPOTOHHBIE PACTBOPUTENH, Takue kak TI'®, 1,4-
nuokcad u NMP, npuuem npennodTuTenbHbiM sBaserca TI' D,
Cragusa 1-2:
MeTtunupoBaHue NMPOU3BOIHOTO OCH30MHON KUCIOTHI 1¢
[TpousBonHOEe OEH30HHON KUCIOTHI 1¢ BBOAST B PEAKLIUIO ¢ METHJIUPYIOIIUM
15 peareHTOM. I[IpumMeprel METUIUPYIOLIErO peareHTa BKIYAT NPOU3BOAHbIE
Ara3oMeTaHa, IpUYeM MPEeANOUTUTENbHBIM BJISETCS TUA30METUATPUMETHUIIC UJIaH.
IIpuMeps! pacTBOpUTENS BKIOYAIOT COUPTHL, HENOJISPHbBIE PACTBOPUTENHN U CMECHU
3TUX PacTBOpPUTENEH, MpUYEM MPEANOYTUTEIbHBIMU SABIAIOTCS CMECH PAaCTBOPUTENEH,
cozepiKalue TOJIyOJ U METAHOJ, U CMECHU pacTBopurtenei, cogepxamue TI'd u

20 METaHOJ.



10

15

20

25

30

-50 -

Cragus 1-3:

I'mapazoHupoBaHue mMpou3BOAHOrO ajpaeruna 1d

IIpousBonnoe anpaernna 1d BBOAAT B peakLUIO ¢ apHiICyIb(OHMITHAPAZHAOM.
[Mpumepst apunacyabGOHUATHAPA3UIA BKIIOYAOT METHIOEH30JCYIb()OHUITHAPAZUIBI
U HUTPOOEH30JICYNb(GOHUITHAPAZUIBI, TPUIEM MPEANOUYTUTEIbHBIMU SIBISIIOTCS 4 -
MeTHJIOEH30JICYIbPOHUITHAPA3ZHI U 2-HUTPOOeH30ICcyIbpoHuNruapasun. [lpumepst
pPacTBOPUTEISI BKJIIOYAIOT MOJSPHBIE PACTBOPUTENH, TAKHE KaK CIIUPTHI, IPUYEM
NPEeANOYTUTEIbHBIMU SIBJISIOTCS METAHO U 3TAHOJI.

Cranus 1-4:

Peakuus couetaHusi NpOU3BOJHOTO THAPa3oHa le ¢ MpOU3BOAHBIM
apunOOpOHOBON KUCIOTHI 1f

[TpousBonHOe runpa3zoHa le BBOAAT B PEAKIUIO C MPOU3BOIHBIM apUIOOPOHOBOH
KHCJIOTHI 1f B MpUCYTCTBUU OCHOBaHHS. [IpiMepbl OCHOBaHMS BKJIIOYAKOT COJH
yrOJIbHOH KHUCJIOTBI U AMHUHBI, TPUYEM MPEANOYTUTEIbHBIMHU SBISIIOTCS KapOOHAT
kanusa u JJUIIDA. Ilpumepsl pacTBOPUTENS BKJIIOYAIOT MOJSPHBIE PACTBOPUTEINH,
takue kak 1,4-nuokcan, IM®, NMP u TI'®, npuyeM npeanoOUYTUTEIbHBIM SBJISETCS
1,4-nuoxcan. Temnepatypa npoBeneHUs peak UM NpeanodTuTenbHo pasHa 80°C unu
BBILIE.

Cragus 1-5:

VnaneHue 3alUTHON I'PYIIbI U3 TPOU3BOJHOrO MeTuinOeH3o0ara 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 MPEANOYTUTENbHON SIBIAETCS TPUPTOPYKCYyCHast kuciota. [Ipumepsl
PacCTBOPHUTENS BKIIOYAKT CIUPTHI U HENOJSIPHBIE paCTBOPUTENH, Takue Kak [IXM,
NpHUYeM NPEeANOYTUTENbHBIM siBisieTcss JIXM.

Cragus 1-6:

I'uaponu3 mpou3BOAHOTO CI0XHOTO 3¢upa lh

IIpousBonuoe cinoxHOro 3¢upa lh BBOIAT B peakuuto ¢ runpokcunom. Ilpumepsr
TUAPOKCUIA BKJIFOYAOT TUAPOKCUJ JIUTUS, THAPOKCUJ Kalusl U TUAPOKCHU] HATpus,
IpUYeM NPEeANOUYTUTENbHBIM ABISAETCS TUAPOKCHA AuTHUsA. Ilpumepsl pacTBopuTeNs
BKJIFOYAKOT MOJISIPHBIE PACTBOPUTENH, TaKUE Kak cnupThl, TI'®, Boxa, 1 cMeCU 3TUX

pPacTBOPHUTEJNIEH, IPUYEM NPEANOYTUTEIbHBIM SIBJIAE€TCS BOAHBINA pacTBOp TI ®.
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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.
IMoaxonaAmuii aMUH UM AMHUHTHAPOXJIOPHUA HEOOS3aTeNbHO MOXKET COEePIKATh IPYIITy
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
HOAt. Tak, Hanpumep, MPEANOUYTUTETBHO UCIOIb30BaTh KoMOuHanu /K wiu
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 TpusTunaMuH, NpeANOUYTUTENbHO, €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:

CynpdamuanpoBanue uiu cyibpOHAMUIUPOBAHUE TPOU3BOAHOIO aMuHa 1j, 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 cynbpamounxgopun uiu 4-uutpodeHuncyabpamar HeoOsI3aTENbHO
MOXeT conepxaTh rpynny Boc. [IpuMepsl OCHOBaHMS BKIOYAIOT aMUHBI, IPUYEM
NPEeANOYTUTEIbHBIMU SIBJISIOTCS NUPUANH, TpudsTunamMul, AUIIDA u umunazon.
IIpumepsl pacTBOPUTENS BKJIKYAIOT NOJAAPHBIE PACTBOPUTENH, Takue Kak [IM®,
JAMA, NMP, TI' @, 1,4-auokcaH, alleTOHUTPUJ U NMUPUAUH, HETIOJSAPHBIE
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 ¢ MOAXOSIITUM
CyJNb(OHMIXJIOPUIOM B MPUCYTCTBUU OCHOBaHUsA. [IpuMepsl OCHOBaHHS BKIIOYAKOT
aAMUHBI, TPUYEM NPEANOYTUTEIbHBIMHU SBISIIOTCS NUPUAUH, TpudTUNamuH, JUIIDA u

nMuaa30JI. HpI/IMepr PaCcTBOPUTEIIA BKIKOYAKOT MOJIAPHBIC PACTBOPUTECIIN, TAKHUE KAaK
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JIM®, IMA, NMP, TT'®, 1,4-nuokcaH, aleTOHUTPUJ U TUPUANH, 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, cogeprxamuiicss B mpou3BOAHOM CyabdaMuaa 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 KHUCIOTY. AJTBTEpPHATUBHO, yAAJEHNE 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. KomOuHamnueit KucioTel U
pacTBOpPHUTEISI IPEANOYTHTENBHO ABNsieTCs, Hanmpumep, komOuHaus TMC-Cl u 2,2,2-
TpudTOp3ITaHONA HIIH KOMOMHAIMS TPUPTOPYKCYCHON KHCaoThl 1 JIXM.

Cragust 1-9-2:

ANKUIUpOBaHUE, ANKCHUINPOBAHNE, ANKUHIIUPOBAHNE UJIM THOSTEPHUPUKALIHISA
MPOU3BOAHOIO cyJbhamuaa uiu cyabponamuaa 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 UK aJIKEHUJIUPOBAHHUE, TPOBOIUMOE MO PEaKLHU
nepekpectHoro couetanusi Cyn3yku-Musiypa)

Coenunenne 1k1 BBOIAT B peakIUIO ¢ MOAXOAAIMEH OOPOHOBOH KHUCIOTOH,
noAXOIIUM 3(GupomM OOpOHOBOH KHCIOTH MUK OopaToM B npucyrctsuu Pd. Oto
MOXHO OCYIIECTBUTH IO METOAMKE, ONMCAHHON, HanmpuMmep, B nyoaukauun 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 TUAPOKCUIBI, U AMUHBI, TAKHE Kak TpudTHiIaMuH u JIUIIDA,
NpUYeM MPEeANOYTUTEIbHBIMU SIBIAIOTCS KapOOHAT HATpUsA, KapOOHAT Kalus U
TpusTUNaMuH. IIpuMepsl pacTBOpUTENs BKIIOYAIOT MOJISPHbIE PACTBOPUTENH, TAKUeE

kak TI'®, 1,4-quokcan, AIM®, JIMA, NMP, meTaHoJ, 3TaHOJ, 2-NIPONAHOI U BOABI, U
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CMECH 3THUX PAaCTBOPUTENEH, MPUYEM MPEANOYTUTEIbHBIMH SBJISIOTCA CMECH
pactBopurenen, coaepxamue TI'® u 2-nponaHoI, 1 CMECH PACTBOPUTEINEH,
conepsxamue TT'® u Boxy. [Ipumepsl coennnennit Pd u ero aurangoB BKIOYAKOT
onucanHbie B myOnukanusx 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 (ANKUIUPOBAHUE UJIH AJIKEHUJIUPOBAHUE, TPOBOAUMOE MO pPEaKLIHU
nepeKkpecTHOro coueranusi Herumm)

Coenunenne 1kl BBOIST B pEaKIUIO € MOAXOAAIMMUM OPTAHUYECKHM
LIUHKCOJep KaUM peareHToM B npucyrcTBur Pd nin Ni. TO MOKHO OCYIECTBUTH
10 METOJHMKE, ONMMCAaHHOH, HanpuMep, B myoOnukanuu 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 pacTBOpuTesel, IpuueM NpeAnouTUTENbHbIM
seisieTcst TT'®. [Ipumepst coenuaennii Pd u Ni BKJIFOYAIOT ONIMCAHHBIE B TyOJIUKAIUSIX
Tetrahedron. 1992, vol. 48, no. 44, p. 9577 u Aldrichimica Acta. 2005, vol. 38, p. 71,
a takxxe PdCIl,(PPhs),, Pd(PPh3), u [1,1°-
ouc(audenundocduno)dpeppouer|nannaguii(Il)auxnopun, npudem
npeanoytuteapbHbiMu ABISIIOTC PACL,(PPh;3),, Pd(PPhs), u [1,1°-
ouc(nupenundpochuno)dpeppouen|namnaauii(Il) guxnopun.

Metoauka 3 (ANKUHUIUPOBAHUE, TPOBOJAMMOE 0 peaKI[UHU NePEKPECTHOTO
couyetanus CoHorammupa)

Coenunenne 1k1 BBOIST B peakUIO ¢ MOAXOIAIUM AJIKHHOM B pucyTcTBUU Pd
1 Cu. DTO MOXHO OCYINECTBUTDb MO METOJIHMKE, ONTMCAHHOHN, HAIPUMED, B MyOJIHKAITNU
Chem. Soc. Rev. 2011, vol. 40, p. 5048. Tlogxoasmuii aJKuH MOXKET COIEPKATh
CUJIMJIIbHYIO TPYNIY, H UM MOJKET SIBJISATHCS, HAPUMED, TP UMETUIICHIIHIIALETHIICH.
IIpuMeps! OCHOBaHUS BKJIOYAIOT aMUHBI, Takue Kak Tpustunamus, JIUIIDA, IBY u
NUTMEPHUANH, 1 HEOPTaHUYECKHEe OCHOBaHUsI, Takue kak NaOAc, npuuem
MPEaNOYTUTEIbHBIMU SIBJISIFOTCS TpudTHinaMuH u JJUITDA . Tlpumepst cogepskamero Pd
katanusaropa Bkao4aoT PACly(PPhs),, PA(PPhs)s, [1,17-
ouc(nupenundpochuno)dpeppoues|namnaguit(Il)nuxaopun, 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 HOMUA Meau, OpOMHUA MEIH U XJIOPHUA MEIH, MPUUEeM IpPeANOYTUTEIbHBIM
ABasgeTcsa Hoaua meau. Ilpumepsl pacTBOpPUTENS BKIOYAKOT MOJSIPHbIE PACTBOPUTEH,
takue kak TT'®, 1,4-nuokcan, IM®P, JIMA, NMP, IMCO, meTaHOJ, 3TaHOJI U 2-
IPOMAaHOJ, U CMECH 3TUX PACTBOpPUTENEH, MPUYEM NMPEATIOUTUTENIbHBIM ABJISAETCH.

Meronuka 4 (Tuoatepuduxarms)

Coenunenne 1kl BBOAST B peakLHIO C MOAXOIAIMM MEPKANTAHOM HJIU COJIBIO
MepkanTaHa B npucytcTBud Pd. IIpuMepsl OCHOBaHHS BKJIIOYAIOT AMUHBI, TAKUE KaK
tpusTunamus, JIUIIDA, JIBY u nunepuaud, npudeM NpeinOYTUTEIbHBIMU SABISIOTCS
tpusTrinamud u JIUIIDA. TIpumeps! conepsxkammero Pd katanu3aropa 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 MOJISAPHBbIE pacTBOpUTend, Takue kak TT'®, 1,4-nuokcan, IM®P, [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, conepxamuiics B mpou3BOAHOM aMuHa 1], 0003Ha4aeT rajorex,
TO COeAMHEHHE 1] MOXKHO BBECTH B PEAKLINIO ¢ OPOMHAOM MEAH WU XJIOPUAOM MEIu
IJ1s1 IPOBEAeHUs] OPOMUPOBAHUS UK XJOPUPOBaHUs. [IpuMepsl pacTBOpUTEIS
BKJIFOYAKOT MOJISIpHbIE pacTBOpuUTeNH, Takue kak TT'®, 1,4-auokcan, IM®P®, IMA u
NMP, npudem npeanodTuTenpHbiM 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 mpUCYTCTBUHU 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 PacCTBOPUTENH, Takue Kak TI'®, 1,4-guokcasn,

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, coneprxamuiics B NpOU3BOAHOM CysbdaMuaa win cyabpoHamuna 1k2,
copepxut rpynny TBC, To coenqunenne 1k2 BBOAST B peakLuio €
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:

JecununupoBanue Npou3BOAHOrO cynbhamuaa uau cynbonamuna 1k2

Ecnu Ry wm Rs, comeprkamuiicss B MpOU3BOJHOM CyJibaMuaa HIu
cynbponamuna 1k2, conepkxuT CHIMIBHYIO Tpymnmy, TO coeguHeHue 1k2 BBonsar B
peaKkUHI0 ¢ OCHOBAHHUEM JJIsl YAAJIEHUs CUIUIBHON rpynnsl. IIpumepel ocCHOBaHUsA
BKJIFOYAIOT COJIM YTOJbHON KUCIOTHI, IPUYEM MPEANOUYTUTEIbHBIM SBJISIETCS KapOoHAT
kanus. IIpuMepsl paCTBOPUTENS BKIOYAKT CIUPTHI, TAKME KaK METAHOJ U 3TAHOI,
IpUYEeM NMPEANOUTUTENbHBIM ABJIAETCS METAHOI.

(Ob6mas meTroauka mogy4eHus 2)

OO6mas MeToauKa MoJy4deHus 2 ABIAETCs APYroi NpeAnodYTUTEIbHOW METOIUKON
nonydeHnus coequHenus lkl.

[Xumunueckas popmyna 23]

0._.0
0._.0 -
b H Rs H Rs
X e N X1/ N
1 >
\ RV
HoN R, Re 21 N Rz Rs
R, Ry Rz . Rz
1h

HO._ O . N0 .
H 5 3 H 5
X7 X7
— —
R1 \ R1 \
2-2 ” Ry R4 23 ” Ry R4
Rz R 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 mpou3BOAHOTO CIOXKHOTO 3¢upa 2a MPOBOIAT MO TAKOH K€ METOHKE,
KaK MCHOJIB3YHIasics Ha ctaguu 1-6.

Cragus 2-3:

5 AMUIUpOBaHNE NPOU3BOJHOIO OEH30MHONW KUCIOTH 2b MPOBOAST MO TAKOH ke
METOAMKE, KaK UCMONb3yIomasics Ha craguu 1-7. [lepen nposeaeHneM aMUaUpPOBaHUS,
B 3aBUCUMOCTH OT CUTyalLMH, TAK)X€ MOKHO MPOBECTHU yIAJE€HHUE 3alIUTHON Py INbI
Boc, ankunupoBaHue, aJKeHUIUPOBAHUE, AJKUHUIUPOBAHNE, THOSTEPHPUKALIHIO,
OpoMUpOBaHUE UJIU XJIOPUPOBAHUE MTPOU3BOAHOTO OeH30HHOM KuCIOTH 2b o Takoi
10 JK€ METOJMKE, KaK UCIoab3yromascs Ha ctaguu 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 24]

HO_ 0O HO_ 0O
R5 R5
H H
N N
0.0
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R, R4 31 Ra ” ~ R2 R4
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1c 3a
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H o) H R c|> H o
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0. 0 N X7
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- 1
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R, R R2
15 3b 1K1

Cragus 3-1:

I'mppasoHupoBanue NPOU3BOAHOTO AbJAETUAA 1C MOKHO IPOBECTH IO TAKOU Ke
METOAMKE, KaK UCMONb3YIOLasics Ha cTaguu 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

apunboponoBoit kucnotsl 1f, ynanenue samurHo#i 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 MOJy4YeHUs 4 SBISETCS MPeANOUYTHTEIbHON METOIUKOM
(dbopMUpOBaHUsSI OCHOBHOH LIENH COeNMHEHMNS, OMUChIBAIOLIErocs odmei hopmyoi
(1), B KOTOPOI#1 KOJNBIO A mpeAcTaBisieT cOO0H rpynny, OMUCHIBAIOINYIOCA 001ei
dopmynoii (4), X, oboznauaer -N=, X, obo3nauaer -CF=, u R¢ u Ry o603navaroT
aTOMBI BOJIOPOJA.

[Xumuueckas Gopmyna 25]

NT X
|
= Cl
HoN
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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-OyTOKCHUJ HATPHUsI, IPUYEM MPEANOUYTUTEIbHBIM SABJISETCS TpUKanuiipocdar.
JIist yCKOpeHUs MPOTEKaHUs peaKLMU MOKHO 100aBUTh, HATIPUMED, HOMHUA KaIHs HJIH
TeTpabyTHIAMMOHUHHOIUA, TPUYEM MPEANOYTUTENbHBIM B KAYECTBE TaAKOH 10OaBKHU
ABjsieTcs TeTpabyTunaMmonuiiionun. [IpumMepsl pacTBOPUTEIS BKIOYAIOT MOJISIPHBIE
pactBopuTenu, Takue kak NMP u 1,3-quMmeTun-2-uMuia30JuIuHOH, IPUYEM
MPEANOUYTUTENbHBIM ABJIsAETCA L, 3 -TUMETUI-2-UMUIa30IUANHOH. TemMnepaTypa
NPOBEAEHUs PeaKL Uy NpeanouTuTenbHo paBHa 40°C unu BblLe.

Hcxonnble BemecTBa U peareHThl, HCIOJb3YIOUECS ISl MOJyYEeHUS
COEAMHEHUH, MPeaaraéMblX B HaCTOSAIEM H300pEeTEeHNH, TaK)K€ MOTYT 00Opa30BBIBATH
COJIM UJIU COJIBBATHI, IPU YCJIOBUH, YTO OHU HE NPENATCTBYKOT NPOTEKAHUIO
HEOOXOMMBIX pPEeaKIUi.

Ecnu coenunenue, npeaaraeMoe B HACTOSIIEM U300PETEHNH, MTOJNYYAOT B
cBOOOAHOMN GopMe, TO €ro MOKHO MPEBPATUTh B papMaLleBTHUYECKH IPUEMIIEMYIO COJIb

WU CONBBAT 1Mo 0ObIdyHON MeToauke. C Apyroil CTOPOHBI, €CJIU COEUHEHUE,
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npeaiaraeMoe B HaCTOAIIEeM H300peTeHnH, Moay4arT B GopMe papManeBTHUECKH
IpPUEMJIEMOH COJIM HUIM COJIbBAaTa, TO €r0 MOXHO NPEBPATUTH B CBOOOIHYIO popmy.

Brinenenue uiam 04MCTKY CO€NMHEHMH, NIpeniaraéMbIX B HACTOSIIEM
N300peTEeHNH, MOKHO NMPOBECTH C UCIIOJIb30BAHUEM, HAIIPUMEP, MEPETOHKH,
nepeKkpucTaiu3anuu win xpomarorpaduu. Ecin cymecTByoT n3omMeps! (Takue Kak
SHAHTHOMEPBI, TUACTEPEOU3OMEPHI MIIH KOHGOPMALIMOHHBIE H30MEPHI), TO BbIIECICHHE
WU OYUCTKY COCMHEHHI MOXHO MPOBECTH C UCIIOJIb30BAHUEM, HAIPUMED,
NepeKPUCTAIUIH3ANNN, METOIUKHU Pa3aeIeHIs] TUacTePEOU30MEPHBIX COJIEH,
(bepMEeHTATHBHOTO pa3aesieHus] Wik XpoMmaTtorpadpuu (HampuMep, TOHKOCJIOWHOM
xpomaTtorpaduu, KOJOHOUHOH XpomaTorpaduu, BbICOKO3(pHEeKTHBHON JKUIKOCTHOM
xpoMatorpaduu unu razoBor xpomarorpadun).

B onHOM 00BekTe HacTOsAIIEee H300PETEHNE OTHOCUTCS K (papMaeBTHIECKON
KOMIIO3MIIMH, COJleprKallel B KaUeCTBE aKTUBHOTO HHTPEINEHTA COEJUHEHUE, COJb
UJIA COJIbBAT, COOTBETCTBYIOIHUH JIFOOOMY U3 00BeKTOB 1-4.

B npyrom oObekTe HacTosiee H300PETEHNE OTHOCUTCS K TEPANEBTHIECKOMY
WIN NPOPHIAKTHIECKOMY CPENCTBY, MPEeAHA3HAUEHHOMY IJIs MPOJH(EPATHBHOTO
KJIETOUHOTO HapYLIE€HHs, B YACTHOCTH, PaKa, CPEICTBO COAEPIKUT B KAUECTBE
AKTUBHOTO MHI'PEAUEHTAa COEUHEHUE, COJb MJIM COJNbBAT, COOTBETCTBYIOLIUN JTIOOOMY
u3 o0bekToB 1-4.

CyObexkToM, KOTOPOMY BBOASIT CO€JMHEHHE, COJIb UM CONbBAT, IIPEAJIaraeMblil B
HACTOsLIEM U300pEeTeHNH, ABISIETCS )KUBOTHOE, MPEANOYTUTEIbHO MIEKOIUTAIOLIee
(HampuMep, MbILIb, KPbICA, KPOJUK, coOaka, obe3bsiHa (Hampumep, Makak-kpadboen),
WU YeJIOBEK), U HanboJiee MPeaNOUYTUTEIbHO YeJOBeK. UeTOBEKOM MOXKET SIBJISITHCS
B3pOCIbIi (B Bo3pacTe 18 neT unu crapuie) uiau pedeHok (B Bo3pacte muaame 18 ner).
B cnydae pebeHka mpeanoYTUTEIBHO, €CJIU UM SIBJIsIeTCS] peOCHOK B BO3pacTe,
HarpuMmep, He Mjaauie 6 MecsIeB U CTaplie.

Ecnu coenuHeHue, COJb WU COJIbBAT, MPEAJaraeMblil B HACTOSIIEM
U300peTeHUH, MPUMEHSIOT AJIs JEYSHUS MU TPEeAYIPEKASHUs UITH
npoan¢epaTUBHOTO KJIETOYHOIO HAPYUIEHHS, TO 1034 M HHTEPBAJI MEXIY BBEICHUIMHU
03Bl MOKHO OTIPEAETUTh COOTBETCTBYIOLIUM 00pa3oM € YUETOM, HAPUMeEp, TIKECTH
CHMIITOMOB, BO3PacTa U MacChl Tejla CyObeKTa, MPUCYTCTBUS HIJIH OTCYTCTBUSA
CONYTCTBYIOIIErO JIEKAPCTBEHHOTO CPEACTBA U MYTHU BBeneHus. Tak, Hampumep, eciu

CY6"beKTOM ABJIACTCA YCIIOBECK, TO COCAMHCHUEC, COJIb UJIM COJIbBAT, npennaraeMbu‘/'l B
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HACTOsIIeM U300peTeHNH, OOBIYHO BBOJSAT OT OAHOTO pa3a €XeCyTOYHO O OJHOr0
pasa B TpH Henenu npu go3e, pasHoi ot 0,00001 go 5000 mr/(kr maccel Tena),
npeanouytutensHo oT 0,01 1o 100 mr/(xr maccel Tena). [Ipu exxecyTouHOM BBEIEHUU
YKa3aHHYIO BbIIIE O3y MOXHO Pa3feinuTb Ha 2-4 OTAeIbHbIE 1O3bI.

B oTHOmeHuu nyTeil BBeAeHUs CyOBEKTYy MOKHO HCIOJIb30BaTh, HATIPUMED:
CHUCTEMHOE BBEJICHHE, TAKOE KaK MepopalbHOE BBEEHHE, PEKTAIbHOE BBEICHHE,
BHYTPHBEHHOE BBEJICHUE, BHYTPUMBILIEUHOE BBECHUE, MTOJKOXKHOE BBEACHHUE,
UHTPALUCTEPHATbHOE BBEACHHUE, BATHHAIBHOE BBEICHUE, BHYTPHOPIOINHHOE
BBEJEHHE, BHYTPUNY3bIPHOE BBECHHE, MJIM BBEACHHUE MyTeM WHTAJSILIUH, UITU
MECTHOE BBEJICHHE B BUJAE Ma3H, reis uin kpema. [IpeanodTuTenbHbIM SBISETCS
nepopajJbHOE BBEAEHHE.

CoenuHeHne, CONb MJIM COJIBBAT, MPEAIaraéMblii B HACTOS LIIEM H300PETEHUH,
00BIYHO MPUMEHSIOT B popme papmaneBTHUECKOTO Mpenapara (403MpOBAHHOMN
¢dbopmer). [Ipumepsl TaKUX MpenapaToB BKIIOYAKOT TaOJNETKU, KATICYJIbl, TPAHYJIbI,
NOPOIIKH, MEJKHE IPAHYJIbl, MUJIIOJIU U BOAHBIE NI HEBOJHBIE PACTBOPHI HIIH
cycreH3nu. PacTBOp MM CYCIEH3UI0 MOJKHO MIOMECTUTh B €MKOCTbh, MOAXOASIIYIO JUIS
BBIIAYU OTJEJbHBIX 103, H XPAHUTh B HEH.

Paznuunble mpenapaThl, yKa3aHHbIE BBIIIE, MOXXHO MPUTOTOBUTD IO U3BECTHBIM
METOJMKAM MyTeM CMEIIUBAHUS COENNHEHHH, COJIeH N COJIbBATOB, NPEAJIaraeMbIX B
HacTosimeM u3obpereHuu, ¢ papmManeBTUYECKH MpUeMiIeMbIMu no0aBkaMu. [Ipumepsr
TaKuX AO00aBOK BKJIIOYAIOT MHEPTHbIE HAMOJHUTEIN, CMAa3blBAIOIINE BEeIeCTBA (areHThl
11 HAHECEeHUsI TTOKPBITHUS), CBA3YIOLINE, PA3PhIXJIUTENH, CTaOUIN3aTOPBI, BKYCOBbIE
areHThl, OCHOBBI, JUCTIEPTUPYIOLINE CPEACTBA, pa30aBUTENIH, TOBEPXHOCTHO-AKTUBHBIE
BEIECTBA U HMYJIbTaTOPHI.

[TpuMepsl HHEPTHBIX HAMIOJHUTENEH BKJIOYAIOT KpaxMalbl (Kpaxmal,
KapTodenbHBIH KpaxMal, KYKypy3HBIH Kpaxmalg, U T. 1), JAKTO3Y, KPHCTATIINIECKYIO
LeJUTI0JI03Y U ruapodocdat Kaabius.

[IpuMepsl CMa3bIBAIOIUX BEIIECTB (ar€HTOB JJIsI HAHECEHUS IMOKP bITHS )
BKJTIOYAIOT 3THILEIUTIOJIO3Y, THAPOKCUITPOTUIILEIIIOIO03Y,
TUAPOKCUIIPOTTHUIMETHIILEIIIION03Y, MIeJUIaK, TalbK, KapHayOckuil BOCK U mapaduH.

IIpuMepsl CBA3YIOMUX BKIOYAKT MOJUBUHUIMUPPOIUIOH U MAKPOTOJI, a TAKXKE

TAaKHUE€ XK€ COCANHCHUS, KaAK YKA3aHHBIC B KAYC€CTBE NHCPTHBIX HaIlOJIHUTEJIEH.
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ITpuMepbl pa3pbIXJIUTENeH BKJIIOYAOT XUMHUECKU MOAU(UIIUPOBAHHbBIE
KpaxMaJibl M LeJUTF0JI03b], TAKHE KaK HATPHEeBasi COJIb KPOCKAPMEJIO3bl, HATPHEBasI
COJIb KapOOKCHUMETHUIIKpaxMalia, ¥ CIIUTBIA MOJUBUHUIUPPOIUIOH, & TAKKE TaKUE XKe
COeNMHEHUs, KaK YKa3aHHbIE B KAU€CTBE MHEPTHBIX HAMOJIHHUTENEH.

ITpumepbl cTaOUIN3aTOPOB BKJIIOYAIOT: 3(UPHI Mapa-0KCUOEH30HHOW KUCIIOTHI,
Takue Kak Metuianapadben u nponunnapadeH; OeH3anKOHUNEXI0pUa;, GEeHObI, TaKue
KaK (EHOJ U KPe30J;, THMEPOCAT, AETHAPOYKCYCHYIO KHCIOTY U COPOUHOBYIO
KHCJIOTY.

[IpuMepbl BKYCOBBIX areHTOB BKJKOYAIOT OOBIYHO HCIONb3YIOIHECs
MOJCIACTUTENH, MOAKUCIUTETH U OTAYLIKH.

[IpuMepbl OCHOB BKJIIOYAKOT. XKUPBI, TAKHE KaK JSIPA, paCTUTEJIbHbIE Macia,
TaKue KakK OJIUBKOBOE MAcCJIO M KYHXYTHOE MacJiO, BBICIIHE CIIUPTHI, TAKUE KaK
CTEapHUJIOBBIi COUPT U LIETAHOJI; )KUBOTHBIE *KUPbI, JAHOJIHMHOBYIO KUCJOTY; Ba3eJHH;
napaduH; OEHTOHUT, TIMLEPUH U TJIIUKOJEBOE MAaCIIO.

[IpuMepbl AUCTEPTUPYIOIIHUX CPEACTB BKIIOYAIOT MPOU3BOIHbIE LIEJTI0I03bI
(Hanmpumep, ryMMuapabuK, TpParakaHTOBYIO KaMeJb U METHJILEITIOJIO03Y),
HOJICTeapaThl, COpPOUTAHCECKBUOJIEAT, MOHOCTEAPAT aJlOMHHUS, aJIbTMHAT HATPUS,
nonucopdaTsl U 3pupbl copOUTaAHA U KUPHBIX KUCIOT.

IIpumepsl pacTBOpuUTENaeH Uiau paszdbaBuTeNel, NpeHa3HAYSHHBIX IS KUIKHX
npenapaToB, BKIOYAT (PEHOJ, XJIOPKPe30J, OUUINEHHYIO BOAY H AUCTUITUPOBAHHYIO
BOZY.

[TpuMepbl TOBEPXHOCTHO-AKTUBHBIX BEI[ECTB WU SMYJIbraTOPOB BKIHOYAKOT
noaucopdar 80, monuokcuin-40-cTeapaT U JJ1aypoOMaKpPOTOJI.

[IpeanodTuTeIpHOE KOJUYECTBO COEAMHEHUSI, COJIM HJIH COJIbBATA,
NpeaiaraeMoro B HaCTOsIIeM H300peTeHHH, COIepIKaINerocs B npemnapare, Oyaer
pa3HBIM B 3aBUCUMOCTH OT THIIA JO3UPOBAHHON (POpPMBI, OTHAKO OOBIYHO OHO
coctasiseT oT 0,01 mo 100 mac.% B mepecueTe Ha MOJHYIO MaccCy Mpenapara.

ITpumepsl nposnudepaTUBHBIX KJIETOYHBIX HAPYLIEHUH, KOTOPbIE Je4aT WU
NpeaynpeKaaT MyTeM MPUMEHEeHHUsI COeJUHEeHUS, COJIM UJIU COJIbBaTa,
NpeaiaraeMoro B HacCTOsIIEeM H300peTeHNH, BKJIIOYAOT PaKoBble 3a00eBaHus,
pEeBMAaTH3M M BOCIMAJIEHHE, U3 UX YHCJIA MPEANOYTUTEIbHBIMH SIBJISTFOTCS PaKOBbIE

3aboJieBaHusl.
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IIpumeps! pakoBbIX 3a00JI€BaHHUI BKJIIOYAKOT. PaKOBbIe 3a00J€BaHNUS KPOBU U
TUM(paTHYECKONW CUCTEMBI, TAKHE KaK JIEHKO3bI (HampuMep, OCTPbIH MUEIOLUTAP HbII
JeHK03, OCTPHIN TUM(POEeHKo3, XPOHUUECKUI MUETOLUTAPHBIN JIEeHKO3 U
XpOHHUECKUH TUMPONeIKo3), 310KauecTBeHHbIe TUM(pOoMBbI (Hanpumep, O0Ie3Hb
XOMKKHMHA M HEXOJKKHUHCKast TuM(poma), MHOKECTBEHHAsE MHEJIOMa U
MUEJIOAUCTIIACTUYECKUH CHHAPOM; PaKOBbie 3a00IeBaHUS LIEHTPAJIbHON HEPBHOM
CHUCTEMBI, TAKHE KaK OMYyXOJIb FOJJOBHOT'O MO3ra U IlIMOMa; U CONUAHbIE PAKOBbBIE
3a0o0eBaHus, TaKME KaK PaKkoBbie 3a00JI€BaHMS TOJIOBBI U IIeU (HAIPUMED, pak
IJIOTKHU, paK TOPTAHHU U PaK s3bIKa), paK MHUINEBOAA, PAK JKEJIYIKa, THIbI
KOJIOPEKTAJBbHOTO paka (HampuMep, pak Clenol KUIIKH, paK TOJCTON KUIIKH U PaK
NpsSIMOM KHMINKH), PAaKOBbIE 3a00JI€BaHUA JErKuX (HampuMep, MEJTKOKIETOYHBINA paKk
JETKUX U HEMEJIKOKJIETOUHBIA PaK JIETKUX ), PaK IUTOBUIHON JKeJIe3bl, paK MOJOYHOU
JKeJle3bl, pPaK KEJIYHOTO My3bIpsi, pak MOJKeNyA0UHOMN jKeJie3bl, pak MeueHHu, pak
NpeACTaTeIbHOM KeNe3bl, paK IMYHUKOB, paKk MAaTKU (HalpuMep, pak SHIOMETPUs U
pak meHKN MaTKH), TECTUKYJISIPHBIN paK, MOYEYHOKJIETOYHYIO KapIIUHOMY, paK
MOY€BOI0 My3bIps, paK MOUYEYHOH JTOXAHKH, PAK MOYETOUYHHUKA, 3JI0KAUECTBEHHYIO
MeJIaHOMY, U paKkoBbI€ 3a00J€BaHUs KOXH (HanmpumMep, Oa3aabHO-KIE€TOYHAs
KapUUHOMA, JIOCKOKJIETOYHAs KapLUMHOMA, dKCTpamMaMiuisipHas Oone3ns Ilemxkera,
KapLUUHOMA U3 KJIETOK Mepkensi, KaplIUHOMBI IOTOBBIX ejie3 (HampuMmep, aloKpuHHAs
aeHOKApLUMHOMA M SKKPUHHAS aJEHOKaPIITHOMA), CaJlbHAas KapuuHOMA U
TPUXOBMUTEITNOMA).

Pakom MOXeT SIBIATHCS pak C MyTaluei reHa win 0e3 MyTalllu reHa, UId pak,
IIpU KOTOPOM HE YCTAHOBJIEHO HaJUUHe UJIH OTCYTCTBUE MyTauuu. [Ipumepsl reHos,
koTopble MyTupyroT, BkiIodaloT EGFR, FGFR, ALK, ROSI1, PI3K, BRAF, HRAS,
KRAS u NRAS.

Ecnu npuMeHsIOT coeJUHEeHNe, COJIb UJIN COJbBAT, COOTBETCTBYIOIIUN IEPBOMY
WU BTOPOMY OOBEKTY, TO IPEANOUYTUTEIbHO, €CIIH PAKOM SIBISIETCS, HAIPUMED, PaK C
myTtanueit RAS, u 6ojee npennoYTUTENbHO, HAIPUMEP, CONUIHBIA paK ¢ MyTalueH
KRAS (B uacTHOCTH, HEMEIKOKIETOUHBIN pak Jerkux ¢ mytanueit KRAS). B onnom
BapHaHTe OCYILECTBJEHHUs €ro MPUMEHSIOT B ciydyae paka ¢ mytauueil RAF, B
4acTHOCTH, B ciyuae paka ¢ myTtanueit RAF u myTtanueit RAS.

Ecnu npuMeHsIOT cOeJUHEeHHE, COJIb WU COJIbBAT, COOTBETCTBYIOIUN TPETHEMY

HUJIN YETBEPTOMY O6’beKTy, TO ONPECANMOYTHUTECIIBHO, €CJIN PAKOM ABJIACTCS, HANIPUMED,
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pak ¢ myTtanueil RAF, u 6osnee npennoyTuTeNbHO, HAIpUMeEp, COTUAHBIN pak ¢
myTtanueit BRAF (B wacTHOCTH, 3JI0KauecTBeHHast MejaHoma ¢ mytanueii BRAF).

IIpumepsnl

Hacrosmee nzobperenne 6oaee mogpoOHO ONMUCAHO C MOMOIIBIO IPUMEPOB
(mpuMepoB MONYyYEHHS U IPUMEPOB HCCIEAOBAHUS ), TIPH 3TOM CJIEAYyeT MOHUMATh, YTO
HacTrosiuee n300peTeHne HUKOMM 00pa3oM He OrpaHUYNBAETCS MPUMEPaMHU.

[[IpuMepsl moay4deHus |

UccnenoBanue ¢ nomombio AMP (spepHbIii MArHUTHBIA PE30HAHC) MPOBOHIIH C
ucnonb3osanueM npudopa AVANCE IIT HD400 (400 MI'11), BeITyCKarOmerocs
dupmoii Bruker Co. lanubie AMP mpuBeneHsl B 4acT./MJH (4acTeil Ha MUJUTHOH) (0)
U 11 CPAaBHEHUS UCIIOJIb30BAH CUTHAJ AEHTEPHS PACTBOPUTEIS .

JlaHHBIE MacC-CIIEKTPOMETPHH MOJyYadu ¢ UCIOJb30BAHUEM MpUdopa s
cBepXBBICOKO3 (P exTHBHOMN )kuakocTHOU XpomaTorpadun (Nexera UC), cHab)eHHOTO
Macc-CIEKTPOMETPOM € OAHOU KBaapynonbHOH nua3ol (LCMS-2020),
BbIMyckatomerocs ¢upmoit Shimadzu Corp. unu npubopa nns
cBepxBbICOKO3 (P exTHuBHOM )xuakocTHON xpomarorpadpuu Acquity (UPLC unu UPLC
[-Class), cHaOkeHHOT0 MacC-CIEKTPOMETPOM C OAHOM KBaApymoiabHOH muH30# (SQD
win SQD2), Bemmyckaromerocs pupmoit Waters Co.

HccnenoBanus ¢ TOMOLIBIO BBICOKOA(h(pEeKTUBHOMN JKUAKOCTHOH XpomaTorpaduu
(BOXX) npoBOAUIN ¢ UCIOAb30BAHUEM OAHOI'O U3 HAOOPOB YCIOBHUI MPOBEICHUS
aHanu3a A - G, NpuUBeAEHHBIX B NMPENCTAaBIEHHON HHUKe Tabnuue 2. B Tabnune 2
"TO®K" obo3HauaeT TpudpTopyKcycHyIo kuciory, "MK" o0o3HauaeT MypaBbUHYIO
kucjaoTy u "AA" o003HaYaeT aneraT aMMOHUS.

[Tabmuua 2-1]

Tabnuna 2
Ycnosus ITpubop Kononka Temneparypa | JlnuHa BOJHBI
NpOBEASHUS KOJIOHKH IETEeKTUPOBAHUS
aHaniunsa (ADM**)
A Nexera UC | Ascentis Express 35°C 210-400 uMm
LCMS- Cl18, 2,1 mm
2020 (BIT*)x50 MM
(nnmuHa), 2,7 MKM
B Nexera UC | XSelect CSH C18, 35°C 210-400 M
LCMS- 2,1 mm (BJ)x50 mm
2020 (nnuHa), 2,5 MKM
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C Acquity Ascentis Express 35°C 210-400 uMm
SQD/SQD | C18, 2,1 mm (BJ])x50
2 MM (nnuHa), 2,7 MKM

D Acquity Ascentis Express 35°C 210-400 M
SQD/SQD | C18, 2,1 mm (BJ])x50
2 MM (ninHa), 2,7 MKM

E Acquity Ascentis Express 35°C 210-400 M
SQD/SQD | C18, 2,1 mm (B/1)x50
2 MM (JJIMHA), 5 MKM

F Acquity Ascentis Express 35°C 210-400 um
SQD/SQD | C18, 2,1 mm (BJ])x50
2 MM (annHa), 2,7 MKM

G Acquity Ascentis Express 35°C 210-400 uMm
SQD/SQD | C18, 2,1 mm (BJ)x50
2 MM (fnnHa), 2,7 MKM

*BJl BHYTpEHHUN IHAMETD

*#JI®M - netekTop ¢ GOTOAUOIHON MaTpULIEH

[Tabnuma 2-2]
Tabnuna 2 (mpoxoJikeHue)

Ycnosus IToneuxHas pasza I'pagueHTHBIN PEXUM CxopocTtb

POBENECHUSA Bpewms nocie A/B IOTOKA

aHanu3a UHXKEKTUPOBAHUS (Ma/Mun)

(MuH)

A A) 0,05% TPK/CH3CN | 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/CH3;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/CH3;CN 0-1,0 5/95 — 100/0 |1
B) 0,1% MK/H,0 1,0-1,4 100/0

D A) 0,1% MK/CH;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/CH3CN | 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/CH3;CN | 0-1,0 5/95 — 100/0 |1
B) 0,05% MK/H,0 1,0-1,4 100/0

PeaKLII/II-O C MOMOIIbKO MUKPOBOJHOBOI'O U3JIYyYCHUA NMPOBOAUIN C

ucnoyib3oBaHueM npudopa Initiator, Beimyckaromerocst ¢upmoii Biotage Co. Peakuuro

C MOMOLIBKO MUKPOBOJHOBOI'O U3JIYUYCHHUA NIPOBOAUIHN C UCIIOJIb30BAHUEM

PE€AKIHUOHHBIX COCYAOB C 3alICJIKUBAOIIUMUCA KPbILIIKAMU.
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HNmeromuecs B Mpoaake peareHThbl HCIOIb30BAIN HEMTOCPENCTBEHHO 0e3
JOOMOJHUTEIBHON OYUCTKHU.

Bce peakuuu, nporekarouue B HEBOJHON cpelie, MPOBOJUIN B O€3BOIHBIX
PacCTBOPUTEIAX.

KoHueHTpupoBaHu€e NpU NOHUKEHHOM AAaBJIEHUU U OTTOHKY PACTBOPUTEINS
IPOBOAUIN C TOMOUIBIO POTOPHOTO UCIIAPUTEIS.

ITpu Mcronb30BaHUHU B HACTOSIIEM M300peTeHNH "KOMHATHAs TeMmmneparypa"
O3HAa4YaeT TeMIepaTypy, paBHyw oT npuMepHo 20 go npumepno 25°C.

IIpu ncnonp30BaHUU B MPUBEAEHHBIX HHUXKE NMPUMepax MOJyUYeHUs BbIpakeHue
"mpuMep nonydeHus coenuHeHus A-1" oznauaer "npumep noaydenus A-1-1"u
"mpuMep nonydyeHus coenuHeHus a9" o3Hauaer "npumep noaydeHus ad-1.

Coenunenue al:

Metun-3,4-npudrop-2-(2-prop-4-itomaHnnuuo)-5-popMundeH3oar

[Xumunueckas gopmyna 26]
00O .
H
N
O
H F

Cwmewmannyrw cycnensuto 3,4-nudrop-2-((2-prop-4-iiondennn)amuno)-5-
bopmunbenszoitnoit kucaotel (5,50 r, 13,1 mmouns) B Toayoune (44 ma) u MeOH (11
mi1) oxnaxaanu 1o 0°C, nobasnsnu 10% pacTBOp AMAa30METUITPUMETHIICHIAHA B
rexcane (21,8 my, 13,1 MMoUJisi) U CMeCh TIlepeMeIIuBaju MPH KOMHATHOM TeMIiepaType
B TeueHue 64 4. K peakuuoHHoi cMecu n00aBisiu ykCeycHYI0 kuciuoty (0,748 mu),
3aT€M CMeCh KOHLIEHTPUPOBAJIH NP MOHIKEHHOM AaBjieHUH. [1oTyueHHbIH 0CTaTOK
OYHINAJIM MyTEeM PacTHpPaHUsA (Te€KCaH/3TUJIALETAT) U MOJydaId HCKOMOE COeTUHECHUE
(5,01 r, 88%) B Bune OeCLBETHOTO TBEPAOTO BEIIECTBA.

XXXMC (kuaKocTHAs XpoMaTorpadus - Macc-CreKTpoMeTpus), m/z: 436 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,00 muH (ycioBus mpoBeneHus aHanusa: D)
CoenuneHnue a2:
Metun-3,4-nudrop-2-(2-prop-4-itonanununo)-5-[(E)-[(4-

MeTUJI(eHIT)Cy b OHMITHAPAZUHUIUACH |MeTH |OeH30aT
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[Xumuueckas Gopmyna 27]
0. 0O

hoF
N

4-Metunbensoncynbonmnruapasun (2,14 r, 11,5 mmouns) nobasisiu K
cycneH3uu Metuia-3,4-nudrop-2-(2-prop-4-iionanununo)-S-popmundensoara
(coenunenue al, 5,00 r, 11,5 mmomns) B EtOH (100 M) u cMech nepeMemnBaiu npu
KOMHATHOW TeMmIiepaType B TedeHue 3 4. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIU NIPH
MOHM)KEHHOM JIaBJIEeHUM U 3aTeM naobapisnu rekcad (150 mur). CMech oxyiaxaanu 10
0°C u ¢unbTpoOBaIN U 3aTEM MPOMBIBAJIU reKcaHoM (30 MJT) B OJTydaIln HCKOMOE
coequneHue (7,05 r, KOTUYECTBEHHBIN BBIXOM) B BUJI€ TBEPAOTO BELIECTBA.

XKXMC, m/z: 604 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,06 muH (ycioBus mpoBeneHus aHanusa: D)

Coenunenue a3:

N-(2,4-IumeToxkcudensmn)-3-prop-4-HOANMUPUANH-2-aMUH

[Xumuueckas gpopmyna 28]

~0 N

I N,

N
~0 F
Tpustunamus (3,63 mi, 26,0 mmounsi) u 1-(2,4-numeTokcud eHI)MEeTAHAMUH
(3,26 M, 21,7 mmonst) nobasisinu K pactBopy 2,3 -nudrop-4-iognupunnHa (2,09 r,
8,67 mmousi) B NMP (32 mun) u cmech nepememuBanu npu 100°C B Teuenne 1,5 4. K
pPEaKIUOHHON cMecH NOOAaBISIN BOAY U CMECh SKCTPArupPOBAJIH 3TUIIALIETATOM.
Opranuueckuii cnoi mpomeiBaiu 13% pacconom, cymunn Hax 0€3BOJAHBIM Cyb(aTom
HATpHUs U MMOCcJe OTPHIBTPOBBIBAHUS OCYIIAKOIIETO PEareHTa KOHLIEHTPUPOBAIH MPH
NOHW)KEHHOM JaBieHuH. [ToMydeHHBIH OCTATOK OYHUINAIN C TOMOLIBIO KOJIOHOYHOM
xpomartorpaduu Ha cunukarene (rekcaH/>TUIALETAT) U MOJIydald HCKOMOe
coenunenue (3,20 r, 95%) B Buge macna.

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

B3XX, Bpems yaepxkuBanus: 0,94 mun (ycnosus nposeneHus aHanusa: C)
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Coenunenue a4:

[2-[(2,4-AumeToKCcH(pEHUT )METHIAMIHO |-3-pTopniupuanH-4-ui|0opoHoBas

KHCIIOTA
[Xumuueckas popmyna 29]
N = B,OH
H F On
5 ~o

PactBop N-(2,4-numeroxcudensun)-3-prop-4-iionnupuanH-2-aMUHA
(coenunenue a3, 2,70 r, 6,96 mmoJs), anaykra [1,1-
ouc(nupenundochuno)dpepponen|nuxnopnamnanusi(Il) ¢ nuxaopmeranom (568 mr,
0,696 mmous), anerara kanus (2,05 r, 20,9 mmoust) u duc(nmurakonsaro)audopa (2,65

10 r, 10,4 mmons) B 1,4-nquokcane (27 mi) nepemeniusaiu B atMmocdepe azora npu 90°C

B TeueHue 5 4 u 3areM npu 110°C B Teuenue 19 4. PeakinoHHyo0 cmech

KOHIIEHTPUPOBAJH MPU MOHWKEHHOM JABJIEHUH U MOJYyYEHHBIH OCTATOK OYHINAIH C

MOMOII IO KOJIOHOYHOU XpomaTtorpaduu ¢ obpamennoi ¢asoii (0,1% BoxHBIH pacTBOp

MypaBbuHON KuCn0Th/0,1% pacTBOp MypaBbMHOM KUCJIOTHI B allETOHUTPUIIE) U

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

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

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

20 wi|metun|-3,4-nudprop-2-(2-¢prop-4-iionaHununo)0eH3oat
[Xumuueckas gopmyna 30]
0. 0O
N

F F
~0

Cycnensuto merun-3,4-nudrop-2-(2-prop-4-itomanununo)-5-[(E)-[(4-
MeTuadeHmn)CynbGoHmITruapasuHuIuIeH |Metn |oen3oara (coequnenne a2, 1,30 r,
25 2,16 mmons), [2-[(2,4-numMeToKCcH(peHIIT)METHIAMUHO| -3 -G TOpnupUANH-4-
un]|oopoHoBoi kucaoTH (coequnenne a4, 1,98 r, 6,46 mmousi) u kapboHaTa KaJus

(357 wmr, 2,59 mmons) B 1,4-quokcane (59 M) nepememuBainu B arMmocgepe a3ora npu
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100°C B Teyenue 2,5 4 u 3areM npu 110°C B Teuenue 3 4. K peakuuonHoii cmecu

n00aBIANH 3TUIIALIETAT, 3aTEM CMECh MPOMBIBAJIHN BoJoH U 13% paccosom.

Opranuueckuii cioi Cymuin Hajx 0€3BOAHBIM CyIb(paTOM HATPUS U MOCIHE

OT(PUIBTPOBBIBAHUS OCYLIAIOLIEr0 peareHTa KOHUEHTPUPOBAJIU P NMOHKEHHOM

naBiaeHUH. [Tony4eHHBIH OCTATOK OUHIIATIN C MOMOIIBIO KOJIOHOYHOH XpoMaTorpaduu

Ha cuiukarese (rekCaH/3THjaleTaT) U mojay4aid uckoMoe coenunerue (524 mr, 36%)

B BUJI€ BCIIEHEHHOTO BEIIECTBA.

XKXMC, m/z: 682 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,03 muH (ycioBus mpoBeneHus aHanusa: D)
Coenunenue ab:
MeTtun-5-[(2-amuno-3-propnupunus-4-mwi)metun|-3,4-gudprop-2-(2-drop-4-

HonaHUINHO)OEH30aT

[Xumuueckas gopmyna 31]

0.0
e
L F
N N
|
HNT F
F F

PactBop metun-5-[[2-[(2,4-numeTokcudeHmI)MeTUIaMuHO|-3-pTopnupunut-4-
wi|merun]-3,4-nudprop-2-(2-prop-4-fionannnuno)oenszoara (coenuHenue as, 523 wmr,
0,768 mmoust) B JIXM (16 mn) oxnaxkaanu no 0°C, nobasisiau TpuGTOPYKCYCHYIO
kucioty (15,7 M) U cMech mepeMeInnBaii NP KOMHATHOW TeMrepaType B TeueHue 1
4. PeakIIMOHHYIO CMeCh KOHLIEHTPUPOBAJH MPU MOHUKEHHOM JaBJIEHUH U
MOJIYYEeHHBIH OCTATOK OYMINAJIH C MOMOILIbID KOJOHOYHOH XpomaTorpaduu ¢
obpamenHo# dazoit (0,05% BoxHbIi pacTBOp TpudTOopyKcycHO# kucaotol/0,05%
pacTBOp TPUPTOPYKCYCHOM KUCIOTHI B ALlETOHUTPUIIE) U TIOJIyUYaAJIH HCKOMOE
coenuHenue (321 mr, 79%) B Buge mMacina.

XKXMC, m/z: 532 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,55 muH (ycioBus mpoBeneHus aHanusa: D)

Coenunenue a7:

I'mopoxnopun 5-((2-amuno-3-propnupununa-4-un)merun)-3,4-nudprop-2-((2-

¢Top-4-fiondenHnn)aMuHO)0eH30HHON KHUCIOTHI
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[Xumuueckas gpopmyna 32]

HO._ __O

] F
NS H-Cl
HN" N F |
F F

CwmemaHHbINH pacTBOp MeTUI-5-[(2-amuHo-3-propnupununa-4-un)merun]-3,4-
nudrop-2-(2-prop-4-iionanununo)oenszoara (coenunenue ad, 4,00 r, 7,53 mmouns) B
TI'® (64 man) u Bone (32 mun) oxnaxnaanu 1o 0°C, 1o6aBiIsIIM MOHOTHAPAT THAPOKCHAA
autus (948 mr, 22,6 MMOJISI) B CMeCh MepPEeMEIInBaJIU TP KOMHATHOHN TeMneparype B
teyenue 3,5 4. [Tocne oxnaxkaenust 1o 0°C k peakMOHHOW cMecu no0apisiiu S M
pPacTBOpP XJIOPUCTOBOAOPOAHOM KUCIOTHI (15,1 MIT), 3aTeM ee KOHIEHTPUPOBAIIH TIPU
MOHWKEHHOM AaBjaeHUU. [IonydeHHbIN OCTATOK NPOMBIBATIN BOAOH U C MOMOIIBIO
TBMD (Tper-OyTuia-MmeTuioBslii 3gup) u monydanu uckomoe coenqunenue (4,20 r,
KOJINYECTBEHHBIN BBIXOJ) B BU/€ (PHOJIETOBOrO BEIIECTBA.

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

B3XX, Bpems yaepxkuBanus: 0,68 mun (ycnosus nposenenus ananuza: C)
Coenunenue a8:
5-((2-Amuno-3-¢pTopnupunua-4-un)merun)-3,4-nguprop-2-((2-prop-4-

fondenua)aMuHo)OeH3aMH

[Xumunueckas popmyna 33]

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

PactBop runpoxnopuna 5-((2-amuno-3-propnupununa-4-un)merun)-3,4-gudpTop-
2-((2-¢prop-4-tiondennn)amuHo)0eH30HHON KUCIOTH (coenuHenue a7, 200 mr, 0,361
MMmoJisi) B 0e3sogHoMm JIM®@ (3,6 mur) oxnaxganu no 0°C, nobasnsnu HOOBt (67,8 wmr,
0,415 mmous) u DJIK-HCI (80,0 mr, 0,415 MMous1) 1 cMeCh epeMEeLInBaIu PH
KOMHATHOU TemmepaType B TedeHnne 1,5 4. [Tocne noOaBieHust JOMOJHUTEIbH bIX
kosmmdaects HOOBt (8,8 mr, 0,054 mmoust) u 3JIK-HCI (10,4 mr, 0,054 mmost) u
nepeMeInnBaHus P KOMHATHOHN Temnepartype B TedeHue 1 1 mpu 0°C gobasnsiam 7

M pactBop ammuaka B MeOH (0,103 mu, 0,722 mmons) u JUITDA (0,189 mu, 1,08
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MMOJIS1) M CMECh IepeMEeIInBaIu P KOMHATHOH Temmneparype B TeueHune 30 mun. K
pPeaKkIMOHHON cMecH NO0aBIsAIN CMECh BOJBI U HACBHIIIEHHOTO BOJHOTO pacTBoOpa
ruapokapOoHara HaTpus coctaBa 1.1 U cMech HKCTPAarupoOBaH 3TUNIAIIETATOM.
Opranudeckuii Cioi Cymuian Hax O€3BOAHBIM CyJNb(PAaTOM HATPHS U MOCIE
OT(GUIBTPOBBIBAHUS OCYLIAIOIIEr0 peareHTa KOHLEHTPUPOBAIHU NPU MOHMKEHHOM
naByieHuu. [TonyueHHBbIH OCTaTOK pacTBOPsIH B dTHaauerare (1 Mi) u nobaBisian
rekcad (10 mu). [TonyuyeHHOe TBEpAOE BEIECTBO OTPUIBTPOBBIBAIH U MPOMBIBAIU
reKCaAaHOM M MOoJydayin uckomoe coenunenue (162 mr, 87%) B Buae O€CBETHOTO
TBEPAOTO BEIECTBA.

XKXMC, m/z: 517 [M+H]"

BOXX, Bpems yaepxkuanus: 0,64 muH (ycnoBus nposeneHus aHanusa: C)
Coenunenue a9:
5-((2-AmuHo-3-¢pTopnupunua-4-un)merun)-2-((4-UUKIOTPOTUI-2-

droppenun)amuno)-3,4-nudpTopdbeHzamMmun

[Xumuueckas Gopmyna 34]

H,N_O
-
N7 N
|
HN" N F
F F

ITpumep nonyuenus a9-1:

Terpakuc(rpudpenunndochun)namnanuii(0) (11,2 mr, 9,68 mxmons) u 0,5 M
pactBop nukionponuianuakOpomuna (1,94 miu, 0,969 mmons) nobaBisiu K pacTBOPY
5-((2-amuHo-3-pTopnupuauH-4-un)merin)-3,4-ngudprop-2-((2-prop-4-
rondennn)amuno)oenzamuna (coenunenue a8, 100 mr, 0,194 mmounsi) B 6€3BOAHOM
TI'® (1,9 M) u cMech nepeMemnBaIn B arMocepe a3oTa nmpu KOMHATHOM
Temneparype B TeueHue 2,5 4. K peakunoHHoON cmecn 100aBIsuin sTunamnerar (5 ),
3aTeM ee QUIBTPOBAIHU Uepe3 LEJUT U MPOMbIBANH dTHialneTaToM (3 M), OunbTpart
MPOMBIBAJIA BOAON U HACBILIEHHBIM PACCOJIOM U OPraHUYECKUU CJION CYyLIHMJIN HaJ
0€e3BOAHBIM CYJNb()ATOM HATPHUS U MOCHIE OTHHIBTPOBBIBAHUS OCYIIAOINETO peareHTa
KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM AaBieHnn. K monyueHHOMY OCTaTKy no0aBisnu

cMech nuxigopMmeran/rexcad (1/10, 11 mur) u TBepaoe BemecTBO OTHUIBTPOBBIBAIHN U
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POMBIBAJIA TeKCaHOM (3 MuI) B monydanu coenuHenue a9 (63,4 mr, 76%) B Bune
OecCIBETHOrO TBEPAOTO BEIIECTBA.
XKXMC, m/z: 431 [M+H]"
B3OXX, Bpems ynepxxkusanus: 0,61 mun (ycnosus nposenenus asanusa: C)
Coenunenue rl:
4-Hutpodenunmeruiacyinbdhamar

[Xumuueckas gpopmyna 35]
O

11
N*
O\,O/©/ o
\S/
\N/ \O

PactBop 4-auTpodenona (5,00 r, 35,9 mmons) u TpusTunamuna (11,3 mu, 81,0
MMOJIs1) B quxjopmerane (60 mu) oxnaxknanu go -78°C, nobdasnsnu pacTBop
metuicynbpamonnxyuopuna (5,82 r, 44,9 mmons) B guxaopmerane (15 mu) u cmech
nepemewmnBanu npu -78°C B Teuenue 1,5 4. PeakIMOHHYIO cMeCh KOHLIEHTPUPOBAIU
NP MOHM)XEHHOM JIaBJICHUH U MOJIYUYEHHBIH OCTATOK OYUINAJIH C MOMOIIBIO
KOJIOHOYHOH xpoMartorpaduu Ha cuimukarese (reKCaH/3TUNIalleTaT) U € IOMOIIBIO
KOJIOHOYHOH xpoMmartorpaduu ¢ obpamuienHoi ¢asoii (0,1% BonHbIH pacTBOp
MypaBbuHON KuCi0Th/0,1% pacTBOp MypaBbUHOI KHCJIOTHI B all€TOHUTPUIIE) U
noJsiy4anu uckomoe coenurenue (5,51 r, 66%) B Bune 6ecuBETHOr0O TBEPAOTO
BELIECTBA.

BOXX, Bpewmst ynepxkuBanus: 0,63 muH (ycioBus npoenenus ananusa: C)
'H-AAMP (400 MI'y, CDCls) &: 8,31 (2H, m), 7,46 (2H, m), 4,68 (1H, m), 3,00 (3H, d,
J=5,4T'n).

Coenunenue A-1:

2-(4-Luknonponuin-2-propaHununo)-3,4-nudprop-S-[[3-pTop-2-
(MeTHIICY B aMOMIAMHUHO )TUPUIHH-4-1JT |MeTHI |OeH3aMHI A

[Xumuueckas gopmyna 36]

HoN.__O
2 F

H
N
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IIpumep nonyvenus A-1-1:

ITocne pacTtBopenus 5-((2-amuno-3-propnupunuH-4-un)merun)-2-((4-
nukjonponui-2-gropdennn)amuno)-3,4-qnudpropoenzamuna (coenunenue a9, 2,47 r,
5,74 mmous) B 6e3BogHoM JIM® (28,7 min) nobasnsnu nupunus (2,78 mi, 34,4
mMmouist) U 4-Hutpodenunmeruncyiabdamar (coenunenue rl, 4,00 r, 17,2 mmodsi) u
cMmech nepememnBaiu npu 40°C B TeueHue 2,5 4. PeakIUOHHYIO CMeCh OXJIaXKIalu 10
KOMHATHOM TeMrepaTypsl U 1obaBysuin Bony (24,7 mu). ITocne nobaBneHus
JTOTIOJTHUTEJIBHBIX KOJUYeCTB aneToHuTpuiaa (3 mi) u Boasl (19,8 min) u
nepeMeInnBaHus B TedeHrue 10 MUH TBepaOe BEMeCTBO OT(HUIBTPOBBIBAIIH.
IMonyueHHOe TBEpAOE BEIIECTBO MPOMBIBAIN CMeChio Boaa/aueTonuTpun (1/1, 49,4
MJI) U nosy4anu coennHenne A-1 (2,56 r, 85%) B Bune 6eCLBETHOTO TBEPAOTO
BEIECTBA.

XKXMC, m/z: 524 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,13 mus (yciaoBus MpoBeaeHUs aHann3a: A)
Coenunenue alo:
5-((2-AmuHo-3-¢pTopnupuaua-4-un)merin)-N-uukaonponui-3,4-nudprop-2-((2-

¢drop-4-tiondennn)amuHo)OeH3aMuU

[Xumuueckas Gpopmyna 37]

N._O
7 y F
N N
|
HNT Y F
F F

ITocne pacTBopenus ruapoxiopuna S-((2-amuuo-3-GrTopnupunuH-4-ui)MeTun)-
3,4-nudrop-2-((2-prop-4-itondennin)amuno)0eH30iHON KUCIOTH (CoennHeHne a7,
100 mr, 0,193 mmousi) B 6e3soguom JIM® (1 M) mpu KOMHAaTHOU TeMmepaType
nobasisinu HOOBt (63,1 mr, 0,387 mmouns) u DAK-HCI (74,1 mr, 0,387 mmouns).
[Tocne mepeMemnBaHus NP KOMHATHOHN TeMIeparype B TeUeHHe 3 4 100aBIIsIIN
amuHouukonponas (33,1 mr, 0,580 mmons) u JUITDA (0,101 mu, 0,580 Mmost) u
CMeCh MepeMelInBaIl IPU KOMHATHON TeMIepaType B TedeHue | 4. PeakninmoHHY0
CMeChb OYHIIAJIN C MOMOIIBI KOJIOHOUYHOHN xpomaTorpaduu ¢ odpamenHoi ¢azoi

(0,1% BonHBIN pacTBOp MypaBbuHOU KuCI0TH/0,1% pacTBOp MypaBbMHOMN KHUCIOTHI B
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allETOHUTPUJIE) U mosydanu uckomoe coennHenne (103 mr, 96%) B Buge KOpUIHEBOTO

TBEPJOro BEIECTBA.

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

B3OXX, Bpems ynepsxkusanus: 0,73 muH (ycnoBus nposenenus asanusa: C)
Coenunenne A-2:
N-Luknonponuin-3,4-gudprop-2-(2-prop-4-iioganununo)-5-[[3-pTop-2-

(MeTHIICYIB()aMOMIAMHUHO )TUPUIHH -4-1JT |MeTUI |OeH3aMI A

[Xumuueckas Gpopmyna 38]

N__o
V H F
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N N F
H H ¢ F

Hckomoe coenquHeHne CUHTE3upoBaiu u3 5-((2-amuHo-3-propnupuans-4-
wi)metn)-N-uuknonponui-3,4-nudrop-2-((2-prop-4-tiondennn)amuno)OeH3zamuna
(coenunenue al0) mpu TakUX K€ YCIOBHUAX, KAK ONMMCAHHbIE B IPUMEPE MOITYUEHUS
coenquHeHus A-1.

XKXMC, m/z: 650 [M+H]"
B3OXX, Bpems ynepxxuBanus: 1,65 mun (ycioBus nposeneHus anainusa: B)

Coenunenue r2:

1-XnopcynbpoHUIOKCH-4-HUTPOOEH30

[Xumuueckas gpopmyna 39]

N
2,
CI/S\O

Cycnensuto 4-uutpodenona (12,0 r, 86 mmoneii) n nupuansxa (6,98 mu, 86
mMmodnei) B Et,O (96 mu) oxnaxkganu no -78°C u 3atem B Teuenne 10 MuH no6aBisim
pactBop cynbdypunxiaopuna (6,98 mi, 86 mmoneii) B Et,O (96 mn) u cmech
nepeMelnBaId NP KOMHAaTHON TeMnepaTtype B TeueHue 6,5 4. PeakiMOHHYIO cMeCh
¢unprpoBanu u npombiBanu ¢ nomomeo Et,O (15 mu) u 3atem ¢unpTpar
KOHIIEHTPUPOBAJH MPU MOHWKEHHOM AaBieHuH. IlonydeHHbI 0CTATOK OYHINAH C
NOMOIIBIO KOJIOHOYHON XxpoMarorpadun Ha cunukarene (rekcan/JIXM) u nonyyanu

uckomoe coenunenue (19,8 r, 97%) B BuIe xKenToro macjia.
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B3XX, Bpems ynepxkusanus: 0,77 muH (ycnoBus nposeneHus asanusa: C)
'H-AAMP (400 MI'y, CDCl3) &: 8,41 (2H, m), 7,61 (2H, m).
Coenunenue r3:
4-Hutpodpenun-N-[(2,4-gumeTokcudeHunn)merun|cyabpamar

[Xumuueckas popmyina 40]

>0

PactBop 1-xnmopcynbdonunokcu-4-aurpodensona (coenunenue r2, 1,78 r, 7,48
mMmodst) B JIXM (36 mur) oxnaxknanu go -78°C, B reuenue 10 MuH 1o0aBisiau pacTBop
2,4-numetokcubensunamuna (1,00 r, 5,98 mmouns), 4-uutpodenona (1,04 r, 7,48
MMoJst) B TpusTriamuna (5,00 ma, 35,9 mmouns) B JIXM (53 mi) u cmech
nepeMelBaId NP KOMHATHON TeMnepaTtype B TedyeHue 4 4. PeakJHOHHYI CMeCh
KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM JABJIEHUH U MOJYyYEHHBIH OCTATOK OUHINATH C
MOMOII IO KOJIOHOYHOU XpomaTtorpaduu ¢ obpamenHoi ¢aszoii (0,1% BogHBIN pacTBOp
MypaBbuHON KUCiH0Th/0,1% pacTBOp MypaBbHHOI KUCIOTHI B allETOHUTPUJIIE) U C
MOMOIIBIO KOJIOHOYHON XpoMaTorpaduu Ha cuinukaresie (rekCan/>3TUiamnerar) u
nonydanu uckomoe coenunenue (1,28 r, 58%) B Buge GeciBETHOTrO TBEPAOTO
BEIECTBA.

KXMC, m/z: 367 [M-H]
BOXX, Bpems yaepxkuBanusi: 0,81 mun (ycnoBus npoBeneHus aHanusa: C)

Coenunenue r4:

4-Hutpodenuncynbdamar

[Xumuueckas Gopmyna 41]
O

I
NT
H,N"" 0

Hckomoe coennHeHne cCuHTe3upoBaiu u3 4-autrpodenun-N-[(2,4-
nuMeTokcupeHua)MeTmi|cynbpamara (CoequHEHNE 13) IPU TAKUX JK€ YCIOBUSAX, KaK
ONHMCaHHbIE B IPUMEPE MOJYUECHHUs COeJUHEHUS ab.

KXMC, m/z: 217 [M-H]"
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B3XX, Bpems yaepxkusanus: 0,53 muH (ycnoBus nposeneHus asanusa: C)
Coenunenue r5:
4-Hutpopenun-N-stuncynbdamar
[Xumuueckas Gpopmyna 42]
O

11
N
@
N7
/\N/S\O
5 H
Hckomoe coequHeHne CUHTEe3UPOBau U3 1-X10pcyibpOHUIOKCH-4-
HUTpPOOEH30Ja (CoeNnHEeHne 12) U COOTBETCTBYIOIIET0 aMHHA MPH TAKUX K€ YCIOBHSIX,
KaK ONMHMCAHHBIE B IIPUMeEPE MOJYUYCHHUSI COETUHECHUS 13.
KXMC, m/z: 245 [M-H]
10 B3XX, Bpems yaepxkuanus: 0,68 mun (ycnosus nposeneHus asanusa: C)
Coenunenue r6:
4-Hutpopenun-N-miukionponuicyiabdamar

[Xumuueckas gopmyna 43]

15 HUckomoe coeuHeHne CUHTEe3UPOBaIU U3 1-X10pcyab(OHUITOKCH-4-
HUTpOoOEH30Ja (COeANHEHNE I2) U COOTBETCTBYIOIEro aMHHA MPHU TAKUX )K€ YCJIOBHSIX,
KaK OMHCAHHBIC B IIPUMeEPe MOJYUCHHUSI COETUHECHUS 13.
KXMC, m/z: 257 [M-H]
BOXX, Bpems yaepxkuBanus: 0,70 muH (ycnoBus npoBeneHus aHanusa: C)
20 Coenunenue r7:
4-Hutpopenun-N-(2-propsTun)cynbdpamar
[Xumuueckas Gopmyna 44]
)
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 1-XJ10pcyibpOHUIOKCH-4-
HUTpOoOEeH307a (COeNMHEeHNE 12) U COOTBETCTBYIOIIEr0 aMHUHA IIPU TAKUX K€ YCIOBHUSIX,
KaK ONMUCAHHBIC B IPUMeEpe MOJYyUESHUS] COSUHECHUS 13,

KXMC, m/z: 263 [M-H]
B2XX, Bpems ynepxusanus: 0,65 muH (yciaosus nposenenus ananusza: C)

Coenunenue rll:

4-Hutpodpenun-N-[2-[TpeT-OyTun(aumeTn)Cuani |okcunponui|cyabdamar

[Xumuueckas Gopmyna 45]
O

11

NT
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Hckomoe coequHeHne CUHTE3UPOBaIu U3 1-X1opcyinb(OHUIOKCH-4-
HUTpOOEH30Ja (CoeNMHEeHNEe 12) U COOTBETCTBYIOIIEr0 aMHUHA MPH TAKUX K€ YCIOBHSIX,
KaK ONMUCAaHHbIC B IPUMepe MOJYyUCeHUs] COSUHECHHS 13,

KXMC, m/z: 389 [M-HJ
B3OXX, Bpems ynepxkuanus: 1,03 mus (ycnosus nposeneHus aHanusa: C)
Coenunenue r8:
4-Hutpodenun-N-(2-MeTOKCHUITUI)CYIbdamMar
[Xumuueckas Gpopmyna 46]
@)

11
NI
w
/O\/\ N,S\O
H

Hckomoe coequHeHne CUHTE3UPOBaIu U3 1-x1opcyiab(OHUIOKCH-4-
HUTpOOEH30Ja (CoeNnHeHNe 12) U COOTBETCTBYIOIIET0 aMHHA MPH TAKUX K€ YCIOBHSIX,
KaK ONMUCaHHbIE B IPUMepe MOJyUeHUs] COSUHEHHS 13,

XKXMC, m/z: 277 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,64 muH (ycnosus nposeneHus asanusa: C)

Coenunenue r9:

4-Hutpopenun-N-(1-metunuuknoOyrun)cynbdpamar
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[Xumuueckas Gopmyna 47]

Q
NI
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N’S‘o
H

Hckomoe coefuHEHNEe CUHTE3UPOBaIN U3 1-X1opcynbhoHUIOKCH-4-
HUTpPOOEH30Ja (CoeNnHEeHne 12) U COOTBETCTBYIOIIET0 aMHHA MPH TAKUX K€ YCIOBHSX,
KaK OMHCAHHBIC B IPUMeEPe MOJYUYCHHUSI COeTUHECHUS 13.

XKXMC, m/z: 287 [M+H]"
BOXX, Bpems ynepxkuBanus: 0,78 muH (ycnosust nposeneHus aHanusa: C)

Coenunenue rl0:

4-Hutpopenun-N-[1-(METOKCUMETHI ) UHKJIONIPOHI |CyIbdamaT

[Xumuueckas gopmyna 48]

O
[

N*
o X
H
Hckomoe coequHeHne CUHTE3UPOBaiu U3 1-XnopcyinbpOHUIOKCH-4-
HUTpOoOEeH30Ja (CoeNMHEeHNEe 12) U COOTBETCTBYIOIIEr0 aMHUHA NPU TAKUX XK€ YCIOBHSIX,
KaK ONMMCAHHBIE B IPUMeEpe MOJYUECHUS COeJUHEHUS 13.
XKXMC, m/z: 303 [M+H]"
BOXX, Bpems yaepxkuBanusi: 0,67 muH (ycnoBusi npoBeneHus aHanusa: C)
Coenunenue rl2:
4-Hutpodenun-N-nponuncyiabdamar
[Xumuueckas Gopmyna 49]
O

11
N ..
0.0 O
N
\/\N/S\O
H
Hckomoe coequHeHne CUHTE3UPOBaIu U3 1-X1opcyab(OHUIOKCH-4-
HUTpOOEH30Ja (CoeNNHEeHNe I2) U COOTBETCTBYIOLIEr0 aMUHA IMPH TAKUX K€ YCIOBUSAX,
KaK OMHMCAHHbIE B IPUMEPE MOJyUYECHHs] COCIUHEHUS 13.
+

KXMC, m/z: 261 [M+H]

B3XX, Bpems yaepxkuBanus: 0,72 muH (ycnoBus nposenenus asanusa: C)
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Coenunenue rl3:
4-Hutpodenun-N-(okceTaH-3-unmeTni)cynbpamar

[Xumnueckas popmyna 50]

NI
T/\N,S\O
) H

Hckomoe coequHeHne CUHTEe3UPOBaIu U3 1-X1opcyiab(OHUIOKCH-4-
HUTpPOOEH30Ja (CoeNnHeHHe 12) U COOTBETCTBYIOIIEr0 aMHHA MPH TAKUX K€ YCIOBHSX,
KaK ONMUCAaHHbIE B IPUMeEpE MOJYUEeHUs] COSUHEHHS 13,

XKXMC, m/z: 289 [M+H]"
B3XX, Bpems ynepxkusanus: 0,59 mus (ycnosus nposeneHus aHanusza: C)

Coenunenue rl4:

4-Hutpopenun-N-(3-okcabunukno[3.1.0]rexcan-6-un)cynbdpamar

[Xumuueckas gopmyna 51]

Q
N+
0 o
ONLY, e
N“7~0
H

Hckomoe coequHeHne CUHTE3UPOBaIn U3 1-xnopcyabpoHUIOKCH-4-
HUTpOoOeH30Ja (COeANHEHNE I2) U COOTBETCTBYIOIIEro aMHHA MPH TAKUX K€ YCIOBHUSIX,
KaK ONMCAHHBIC B IPUMeEpe MOJYyUYEeHUS COeJUHEHHS 13,

XKXMC, m/z: 301 [M+H]"
B3XX, Bpems ynepxkuBanusi: 0,63 muH (ycnoBusi npoBeneHus aHanusa: C)

Coenunenue rl5:

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

[Xumuueckas gopmyna 52]

X
N’S\O
H

Hckomoe coequHeHne CUHTE3NPOBAIN U3 1-XJI0pCyab(pOHUIOKCH-4-
HUTpOoOEeH30Ja (CoeNMHEeHNe 12) U COOTBETCTBYIOIIEr0 aMHUHA MPU TAKUX XK€ YCIOBHSIX,

KaK OIMMCAaHHBIC B NIPUMEPE MOJIYUCHHA COCANHCHUA r3.
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XKXMC, m/z: 273 [M+H]"

B3XX, Bpems ynepxkuBanusi: 0,73 muH (ycnosus nposeneHus asanusa: C)
Coenunenue rl6:
4-Hurtpopenun-N-[[(2ZR)-okconan-2-un|merun|cyabpamar

5 [Xumunueckas popmyna 53]
o)

1
N*
O\ O /©/ O-
\S//
” \O

Hckomoe coequHeHne CUHTE3UPOBaIu U3 1-x1opcyiab(OHUIOKCH-4-

HUTpOOEH30Ja (CoeNnHeHne 12) U COOTBETCTBYIOIIETO0 aMHHA MPH TAKUX K€ YCIOBHSIX,

KaK ONMHMCAaHHBIE B IPUMEpE MOJIYUCHUS COETUHECHUS 13.

10 XXMC, m/z: 303 [M+H]"

B3XX, Bpems yaepxkuanus: 0,67 muH (ycnosus nposeneHus asanusa: C)
Coenunenue rl7:
4-Hutpodenun-N-(1-meTokcu-2-MeTUINpOnaH-2-ui)cyabpamar

[Xumuueckas Gopmyna 54]
@)

1
N
Q.0 O
o\>< it
/ N/ \O
H

Hckomoe coeqrHeHHEe CUHTE3UPOBAIHM U3 1-X10pCynbPOHUIOKCH-4-

15

HUTpPOOEH30Ja (CoeNnHEeHHe 12) U COOTBETCTBYIOIIEr0 aMHHA MPH TAKUX K€ YCIOBUSX,
KaK OMHCAHHBIC B IPUMeEPE MOJYUYCHUSI COETUHECHUS 13.
BOXX, Bpems yaepxkuanus: 0,76 muH (ycioBus npoBeneHus aHanusa: C)
20 'H-AAMP (400 MTI', IMCO-d¢) &: 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-iioganunuuo)-5-[[3-pTop-2-

(cyapdamMouTaMUHO ) TUPUAUH-4-UJT [METHIT |OEH3aMH T
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[Xumuueckas gopmyna 55]

Hckomoe coequHeHne CUHTEe3upoBaiu u3 S-((2-aMuHO-3-pTOpNUpUINH-4-
wi)metn)-N-uukiaonponui-3,4-nudrop-2-((2-prop-4-fiondennn)amuno)OeHzamuaa
5 (coenunenue al0) u cooTBeTCTBYIOLIEro 4-HUTPOPEHUICYIb(amMaTa MpU TAKUX XKe
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPE MOJyUYeHHs CoequHeHust A-1.
XKXMC, m/z: 636 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,58 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue A-4:
10 N-Luknonponun-5-[[2-(3TuncynbdamMomiaMuuo)-3-GTOPIUPUANH-4 -1 |METHI |-
3,4-nudTop-2-(2-prop-4-itonanunuHo)0eH3aMuUL

[Xumuueckas gopmyna 56]

N__O
v . F
o0 N7
/\N/S\N \ F
F F

Hckomoe coeqrHeHHEe CUHTE3UPOBaAIH U3 5-((2-aMuHO-3-PpTOpUpUIUH-4-

15 wi)metun)-N-uuknonponui-3,4-nudrop-2-((2-prop-4-tiondenun)amuno)oeHzamuna
(coenunenue al0) u cooTBeTCTBYIOLIEr0 4-HUTPOPEHUICYIb(amMaTa NP TAKUX XKe
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPE MOJyUYeHHs] CoequHeHust A-1.

XKXMC, m/z: 664 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,70 muH (ycJOBUs MpOBeneHUs aHalu3a: B)
20 Coenunenue A-5:
N-Luknonponun-5-[[2-(mqukaonponuicyiab(paMoniIaMuHo)-3-pTopnupUANH-4-

wi|merun|-3,4-nudrop-2-(2-¢prop-4-iionaHunnHo)0eH3aMuU g
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[Xumuueckas gpopmyna 57]

Hckomoe coequHeHne CUHTE3UpoBaiu u3 5-((2-aMuHO-3-pTOpnupuanH-4-
wi)metn)-N-uukiaonponui-3,4-nudrop-2-((2-prop-4-fiondennn)amuno)OeH3zamuaa
(coenunenue al0) u cooTBeTCTBYIOLIEro 4-HUTPOPEHUICY Ib(hamMaTa MpU TAKUX XKe
YCIOBHSIX, KAK OMIMCAHHBIE B IPUMEpPE MOJyUYeHHs] CoequHeHust A-1.

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

Coenunenue A-6:

N-Luknonponun-3,4-guprop-5-[[3-pTop-2-(2-
dTopaTHICYIB)AMOMIAMHUHO )TUPUANH-4-un |MeTua]-2-(2-pTop-4-
HOonaHUINHO)OEH3aMU

[Xumuueckas gopmyna 58]

VARG
F\/\N/S\N N F
H o H ¢ F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-((2-aMuHO-3-pTOpnupuanH-4-
wi)metn)-N-uukiaonponui-3,4-nudrop-2-((2-prop-4-fiondennn)amuno)OeH3zamuaa
(coenunenue al0) u cooTBeTCTBYIOLIEro 4-HUTPOPEHUICYIb(amMaTa NP TAKUX XKe
YCIOBHSIX, KAK ONTMCAHHBIE B IPUMEpPE MOJyUYeHHs] CoequHeHust A-1.

XKXMC, m/z: 682 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,66 MuH (ycJioOBuUs MpOBeNeHUs aHanu3a: B)

Coenunenue A-7:

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

(MeTuicynbpamMormIaMuHO )TUPUAUH-4-ui |MeTHa |-N-MeTunoeHsamMmug
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[Xumuueckas gopmyna 59]

N._O
7~
H F
N/
\O\\S//O X |
F F

Hckomoe coeqrHeHHE CUHTE3UPOBANH U3 ruapoxygopuaa S-[(2-amuno-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHunHO )OEH30MHOM
KHCJIOTHI (COeTUHEeHUE a7) MPHU TAKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B MIPUMEPaX
nonydeHus coequHenus al0 u coenunenus A-1. OnHako 2 M pacTBOop MeTujJIaMHHA B
TI'® ucnoap30BaJu BMECTO aMUHOLMKJIONPONAaHa, KOTOPbI UCHOJIb30BAIN B IpUMEpPE
noaydeHus: coeaunenus alo.

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

B3XX, Bpems yaepxkuBanus: 1,62 muH (ycJOBuUs MpOBeNeHUs aHanu3a: B)
Coenunenue al2:
5-((2-AmuHo-3-¢pTopnupunua-4-un)merun)-N-(Tper-6yrokcn)-3,4-nudprop-2-

((2-¢rop-4-tiondennn)amuno)dbeH3aMug

[Xumuueckas gpopmyna 60]

H
N7 N
|
HNT F
F F

ITocne pacTBopenus ruapoxyuopuna S-[(2-amuao-3-GTopnUpUANH-4-1UJT)METHI |-
3,4-nudrop-2-(2-¢prop-4-itonanununo)0eH30iHON KucaoTh (coenuHenue a7, 100 mr,
0,181 mmoust) B 6e3BoguoM JAM®P (0,9 mi) nobasisian HOOBt (58,9 mr, 0,361 mmouns)
u DJIK-HCI (69,2 mr, 0,361 MM0J51) 1 CMECh MepeMeIInBaId TP KOMHATHOM
TeMmneparype B TeueHue 3,5 4. 3aTteM no0aBisiu TpeT-0yTOKCHAMHUHTUAPOXIOPULT
(68,1 mr, 0,542 mmous) u JIUTIDA (0,95 mn, 0,542 MmMoIisi) U CMeCh Tiepe MeIlnBaIu
NP1 KOMHATHOW TeMnepaTtype B TedeHue 1,5 4. PeakJHOHHY CMeCh OYMINAIU C
MOMOII b0 KOJIOHOYHOU XpomaTtorpaduu ¢ obpamennoi ¢aszoii (0,1% BoxHBIH pacTBOp

MypaBbuHON KUCi0Th/0,1% pacTBOp MypaBbMHOI KUCJIOTHI B allETOHUTPUIIE) U
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nosydanu uckomoe coenuHenne (89 mr, 84%) B Bune 6€CUBETHOTO TBEPAOTO

BELIECTBA.

XKXMC, m/z: 589 [M+H]"

B3XX, Bpems ynepxxkusanusi: 0,77 muH (ycnoBus nposeneHus asanusa: C)
Coenunenne A-8:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-

(MeTuncynbhamonTaMuHO ) NupuauH-4-ui |MeTun |-N-[(2-meTunnponan-2-

U)oKCcH|OeH3amMun

[Xumuueckas gopmyna 61]

ﬁ\“ 0
o F

H
0 0 N N
-
F F

Hckomoe coenquHeHne CUHTE3upoBaiu u3 5-((2-amuno-3-propnupuans-4-
wi)metnn)-N-(tper-6ytokcn)-3,4-nudprop-2-((2-prop-4-itond ennn)amuno))oeH3amMmua
(coenunenue al2) mpu TakuX K€ YCJIOBHUAX, KaK ONHCAHHBIE B IPUMEPE MOJyIEHHS
coenquHeHus A-1.

XKXMC, m/z: 682 [M+H]"
BOXX, Bpems yaepxkuBanusi: 1,69 muH (ycnoBusi mpoBeneHus aHanusza: B)

Coenunenue A-9:

3,4-udrop-2-(2-prop-4-tionanuinuno)-5-[[3-pTop-2-(2-
METOKCHUATHJICYIb()aMOUIAMUHO ) TUPpUAUH-4 -1 |MeTu|-N-[(2-meTunnponaH-2-
UJ1)OKCU |OeH3aMu I

[Xumuueckas gpopmyna 62]

ﬂ\ N._O
O H F
¢ LT
N\
H ¢ F

Hckomoe coennHeHne CUHTEe3upoBaiu u3 S-((2-amuno-3-propnupuans-4-

wi)metun)-N-(tper-6ytokcn)-3,4-nudprop-2-((2-prop-4-itond ennn)amMmuno))oeH3amMmuia
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(coenunenue al2) u cooTBeTcTBYyIOLIEro 4-HUTpOdEeHUICYIb(amMaTa Npu TAKUX XKe
YCIIOBUSIX, KAK ONMHUCAHHbBIE B IPUMEpPE MOJYyUEHHUsS COeNNHEeHns A-1.
XKXMC, m/z: 726 [M+H]"
B3OXX, Bpems ynepxkuBanus: 1,71 mun (ycnoBus npoBeneHus aHanusa: B)
Coenunenne A-10:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTuncynbhaMOUIAMUHO )TUPUIWH-4-1J1 |MeTuJ |-N-nponaH-2-uiokcuOeH3aMu

[Xumuueckas Gpopmyna 63]

N
00 N
N/ |
SN F
H
H F

Hckomoe coequHeHne CUHTE3UPOBaIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHmnHO )O€H30HHOM
KHCJIOTHI (CoOequHEeHUE a7) U COOTBETCTBYIOLIErO aMHUHA IIPU TAKHUX K€ YCIOBHUSX, KaK
ONMCAaHHbBIE B MPUMeEpPAX MOJyUYeHUs coequHeHus al2 u coequnenus A-1.

XKXMC, m/z: 668 [M+H]"
B32XX, Bpems ynepxxkuBanus: 1,24 muH (ycJIOBUS NMPOBENEHUs aHalu3a: A)

Coenunenue A-11:

3,4-Audrop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-(2-
METOKCHUATHJICYIb()aMOUIAMUHO ) TUPUAUH-4 -1 |MeTu|-N-npomnaH-2-
UIIOKCUOEeH3aMuU

[Xumuueckas Gopmyna 64]

SR o
@) H F
v (LT
N\
H ¢ F

Hckomoe coequHeHne CHHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHmnHO )O€H30HHON
KHCJIOTHI (CoequHEeHNe a7) U COOTBETCTBYIOLIErO aMHUHA IIPU TAKHUX )K€ Y CIOBUSAX, KaK

ONUCaHHBbIE B IpUMepax Nojy4deHus coequHenus al2 u coenunenus A-1. OgHako
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COOTBETCTBYHOIUN 4-HUTpOeHUICYIbPaMaT UCTIOIb30BAI BMECTO 4-
HUTpoeHuIMeTuiICcyabdamara, KOTOPBIA HCIOAb30BAIN B IPUMEPE MONTYUECHUS
coequHeHus A-1.

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

BOXX, Bpems ynepskuBanus: 1,26 MuH (ycJlOBUs NpOBeneHUs aHalu3a: A)
Coenunenne A-12:
3,4-1udprop-2-(2-prop-4-tionanuiauno)-5-[[3-pTop-2-[(1-

METHJILUKJIO0YTHII)CYIb(aMOUTAMUHO |MUpUIHH-4 -1 |[MeTui |-N-nponaH-2-

UIIOKCUOEeH3aMuUa

[Xumuueckas gpopmyna 65]

F F

Hckomoe coenquHeHne CUHTE3NPOBAN U3 TuApoxjopuaa S-[(2-amunHo-3-
dropnupunus-4-un)metun]-3,4-nudprop-2-(2-prop-4-itogaHnnnHO )OEH30MHON
KHCJIOTHI (CoequHeHue a7) U COOTBETCTBYIOLIErO aMHUHA IPU TAKHUX )K€ YCIOBHUSX, KaK
ONUCaHHBbIE B IpUMepax Nnojy4deHus coequHenus al2 u coenunenus A-1. OgnHako
COOTBETCTBYIOILINN 4-HUTPOPEHUICYIbPaMaT UCTIONB30BAIH BMECTO 4-
HUTpodeHnnmernncyabdamaTa, KOTOPbII UCIOJb30BAIN B IPUMEPE MOTYUEHHUS
coenuHeHus A-1.
XKXMC, m/z: 722 [M+H]"
BOXX, Bpems ynepxkuBanus: 1,81 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue A-13:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTHiCy B aMOMIAMHUHO )TUPUAHH-4-1J |MeTH |-N-MeTOKCHOeH3aMu g

[Xumuueckas gopmyna 66]

N__O
N
0 n F
0.0 N N
-

F F
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Hckomoe coeqnHeHNEe CUHTE3UPOBAH U3 ruapoxgopuna S-[(2-amuno-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHnnHO )O€H30HHOMI
KHCJIOTHI (CoequHeHue a7) U COOTBETCTBYIOLIErO aMHUHA IPU TAKUX )K€ YCIOBHUSX, KaK
ONHUCaHHbIE B IPUMeEpaxX MoyuydeHus coenuneHus al2 u coenunenus A-1.

XKXMC, m/z: 640 [M+H]"
B3XX, Bpems yaepsxkuBanusi: 1,16 MuH (ycioBus mpoBeneHus aHanusza: A)

Coenunenue A-14:

3,4-Iudprop-2-(2-prop-4-tionanuinuno)-5-[[3-pTop-2-(2-
METOKCHUITHJICYIb(aMOUIAMUHO ) TUPUAUH-4 -1 |MeTu|-N-MeTokcudeH3aMu

[Xumuueckas gopmyna 67]

N._O
N A
O H F
@ OO
L F

Hckomoe coequHeHne CUHTE3UPOBaIN U3 runpoxiopuaa S-[(2-amuno-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-itiogaHnnnHO )OEeH30HHON
KHCJIOTHI (CoeauHeHue a7) U COOTBETCTBYIOLIErO aMHUHA IPU TAKUX )K€ YCIOBUSX, KaK
ONUCaHHBbIE B IpUMepax Nojy4deHus coequHenus al2 u coenunenus A-1. OgnHako
COOTBETCTBYIOIIHH 4-HUTPODeHUICYIbhamMaT UCIOIb30BATH BMECTO 4-
HUTpodeHnnmernncyabdamaTa, KOTOPbIH UCIOJb30BAIH B IPUMEPE MOJYUESHUS
coequHeHus A-1.

XKXMC, m/z: 684 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,18 muH (ycnoBus mpoBeneHus aHanusza: A)

Coenunenue A-15:

3,4-1udrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-[(1-
MEeTHILHUKJIOOYTUIT)CYIb(HaMOUITAMUHO |TUPpUIHH-4-1J |MeTH1 |-N-MeTOKCUOEeH3aMHU T

[Xumuueckas gopmyna 68]
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N
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F F
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Hckomoe coeqnHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunus-4-un)metun|-3,4-nudprop-2-(2-prop-4-itogaHnnnHoO )0 eH30MHON
KHCJIOTHI (CoeauHeHue a7) 1 COOTBETCTBYIOLIETO aMHUHA IIPU TAKMX )K€ YCIOBUSX, KaK
ONMHUCaHHbIE B IPUMeEpax MoayueHus coenuHenus al2 u coenunenus A-1. Onnako
COOTBETCTBYIOLIUN 4-HUTPOPEHUICYIbPaMaT UCTIONB30BAIH BMECTO 4-
HUTpOoeHUIMeTUICY Ib(amMaTa, KOTOPBIA HCIOJb30BAIH B IPUMEPE MOJTYUESHUS
coenuHeHus A-1.

XKXMC, m/z: 694 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,72 muH (yCciaoBUsS IPOBeAeHUs aHan3a: B)

Coenunenue A-16:

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

(MEeTOKCUMETHII ) IUKJIOMPOHI | CYJIb(aMOMITIAMUHO |TUPUIHH -4-1JT |MeTHJT |OeH3aMU I

[Xumuueckas gopmyna 69]

HN. O
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S
-0 NN F
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Hckomoe coeqnHeHne CUHTE3UPOBAIN U3 runpoxyopuna S-[(2-amunHo-3-
dropnupuanH-4-mwn)metun]-3,4-nudprop-2-(2-prop-4-fionaHuanHO)OEH30HHOM
KHMCJIOTHI (CoeuHeHue a7) U COOTBETCTBYIOLIErOo aMHUHA IIPU TAKUX )K€ YCIOBUSX, KaK
ONUCaHHbIE B IPUMepax noay4deHus coenuHenus al2 u coenunenust A-1. Onnako
COOTBETCTBYIOLIUN 4-HUTPOPEHUICYIbPaMaT UCTIONB30BAIH BMECTO 4-
HUTpOeHUIMeTUICY Ib(amMaTa, KOTOPBIA HCIOJb30BAIH B IPUMEPE MOTYUCHUS
coenquHeHus A-1.

XKXMC, m/z: 680 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,20 MuH (ycJIOBUS MPOBENECHUS aHalu3a: A)

Coenunenue als:

5-[[2-[2-[TpeT-ByTun(nuMeTHI)CUTUI|OKCUTIPOTTUIICY Ib(aMOUIAMUHO | -3 -

dbropnupunuu-4-un|meruin|-3,4-nudrop-2-(2-prop-4-iionaHUITUHO )OeH3AMH
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[Xumuueckas popmyna 70]
H,N.__O
N
Q0 N

0 \\S// |
Ssit W/\”’ NN F
o1 il |

Hckomoe coequHeHne CUHTEe3UPOBaIU U3 runpoxiaopuaa S-[(2-amuno-3-
bropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHunHO )OEH3OHHOM
KHCJIOTHI (COeAuHEeHUE a7) U COOTBETCTBYIOLIErO aMHUHA MPU TAKHUX JK€ YCIOBHUSX, KaK
ONMCaHHbIE B IpUMepax NnojydeHus coequHenus al2 u coenunenust A-1. OgHako
COOTBETCTBYKO MU 4-HUTpOeHUICYIbPaMaT UCTIOTb30BAId BMECTO 4-
HUTpOoeHUIMeTHUICYIb(aMaTa, KOTOPBIA HCIIOJIB30BAIN B IPUMEPE MOy IEHUS
coequHeHus A-1.

XKXMC, m/z: 768 [M+H]"
B3OXX, Bpems yaepxkuanus: 1,12 mun (ycnosus nposenenus asanusa: C)

Coenunenne A-17:

(+/-)-3,4-Audrop-5-[[3-pTop-2-(2-
IUAPOKCUTIPOTHUIICYIb()aMOUTAMUHO ) TUPUANH -4 -1 [MeTuin |-2-(2-pTop-4-
HomaHunnHO)OeH3aMu (paleMHU4eCcKuii)

[Xumuueckas gopmyna 71]
H,N.__O
N

N |

ITocne pacTBopenust 5-[[2-[2-[TpeT-
Oy THI(AMMETHIT)CUITUII |OKCUTIPOMTIIICY I aMOUTaMHUHO| -3 -p Topnupuaun-4-
wi|merun|-3,4-nudrTop-2-(2-¢prop-4-iionanununo)oenzamuna (coequnenue als, 60,0
mr, 0,78 mmouisi) B MeOH (0,4 mu) noGasmsuiu (-)-10-kamdpopcyabPOHOBYIO KUCIOTY
(27,2 mr, 0,117 MMos) U CMeCh NepeMEeNIUBaIl P KOMHATHOW TEMIIEpaType B
TedeHue |1 4. PeakimOHHYI0 cMeCh KOHIEHTPHUPOBAJIH NP MOHM)KEHHOM J1aBICHUHU U
MOJIYYE€HHBIH OCTATOK OYMINAJH C MOMOIIBID KOJOHOYHOHN XpomaTorpaduu ¢

obpamenHo#t ¢azoii (0,1% BomHbIH pacTBOpP MypaBbuHOH KucinoTs/0,1% pacteop
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MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJyYadd HCKOMOe coequHeHue (38 mr,

74%) B BUne OECLBETHOTO TBEPAOIO BEIIECTBA.

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

B32XX, Bpems ynepxxkuBanus: 1,10 Mmus (ycJioBUs IpOBENEHUs aHAIN3a: A)
Coenunenue alo6:
5-[(2-AmuHo-3-pTopnupunun-4-un)merun|-3,4-nudprop-2-(2-prop-4-

MEeTHJICYJIb()aHUIAHUIIMHO )OeH3aM U

[Xumuueckas Gopmyna 72]

H,N._O
L, F
N N
|
HNT Y F s~
F F

ITocne pacTtBopenus 5-[(2-amuno-3-propnupuauH-4-un)metui]-3,4-nudrop-2
(2-pTop-4-fionanunuHo)denzamuaa (coenunenue a8, 30,0 mr, 0,058 mmons) B
6esBogHOM 1,4-nuokcane (0,3 M) 10OaBIAIN HATPUEBYIO COJIb MAaTHJIMEPKAINTaHa
(12,2 mr, 0,174 mmounst), AUIIDA (30,4 mxu, 0,174 mmoinst) u [(4,5-
ouc(nudpenundocpuno)-9,9-numerunkcanteH)-2-(2’-amuno-1,1’-
oudenun)|nannaguii(Il)merancynbsdonar (11,2 mr, 0,012 mmons) u cmech
nepeMeIlnBaiy B aTMocdepe a3oTa mpu KOMHAaTHOHN Temneparype B TeueHue 30 MUH.
PeakMOHHYIO CMeCh OUMINAIHU C MOMOIIBIO KOJOHOYHOH XpomaTtorpaduu ¢
obpamenHnoi ¢aszoii (0,1% BoxgHBIH pacTBOp MypaBbuHOIl kucinots/0,1% pactBop
MYypPaBbUHOW KUCJIOTHI B ALIETOHUTPHIIE) U MOJyYaad HCKOMOe coenquHeHue (15 mr,
59%) B Bunge O€CLBETHOTO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 437 [M+H]"
BOXX, Bpems ynepxkuBanus: 0,60 muH (ycnoBus npoBeneHus aHanusa: C)

Coenunenue A-18:

3,4-Audrop-5-[[3-bTop-2-(MeTuncyappaMonIaMUHO ) TUPUAUH-4-1T |METHI|-2-

(2-pTop-4-mernncynbaHUTAHIINHO)OEH3aMUA
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[Xumuueckas gopmyna 73]

H,N__O
H F
p N
W\
SN
\H N = F S/
F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuHo-3-propnupunns-4-
wi)metuin|-3,4-nudprop-2-(2-¢prop-4-mMeTuncynbaHmIaHUINHO )OeH3aMHU1a
(coenunenue al6) mpu TaKUX K€ YCIOBHIX, KAK ONMUCAHHBIE B IPUMEPE MOJYUESHHUS
coenquHeHus A-1.

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

B3XX, Bpems yaepxkuBanus: 1,09 muH (ycioBus mpoBeneHus aHanusza: A)
Coenunenue al7:
5-((2-AmuHo-3-¢pTopnupunua-4-un)merun)-3,4-guprop-2-((2-prop-4-

BUHUJI(ESHUT)aMHHO )OeH3aMH

[Xumnueckas popmyna 74]

H,N_O
, F
N7 N
|
HNT N F 7
F F

ITocne pactBopenus S-[(2-amuHo-3-propnupuanH-4-mwi)metun]-3,4-nudrop-2-
(2-pTop-4-fionanunuHo)oenzamuna (coenuHenue a8, 500 mr, 0,969 mmousi) B
nerasupoBaHHOM 2-mponanoiie (12 M) u 6e3soguom TI'® (2 mn) nobdasisiiu
BuHMITpUPTOpOOpaT Kanus (143 mr, 1,07 mmoust), Tpustunamus (0,405 mi, 2,91
mmouisi) u anaykT [1,17-6uc(audenunndochuno)deppouen|mamnanuit(Il)nuxnopuna ¢
nuxiaopmeTanoMm (79,0 mr, 0,097 MMoJIs) 1 CMeCh IepeMeIInBaIN B aTMOochepe a3oTa
npu 80°C B TeueHne 2 4. PeakIUOHHYIO CMeCh (QUIBTPOBAIH Yepe3 HETUT U TBEPIOe
BEIECTBO MPOMBIBAIH 3TUNAETaTOM U ¢ noMoibio MeOH. @unptpar
KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM JABJIEHUH U MOJYYEHHBIH OCTATOK OUHINAH C
MOMOII b0 KOJIOHOYHOU XpomaTtorpaduu ¢ obpamennoi ¢asoii (0,1% BomHBIH pacTBOp
MypaBbuHON KuCi0Th/0,1% pacTBOp MypaBbUHON KHUCJIOTHI B ALIETOHUTPUIIE) U
nosy4danu uckomoe coenuHenne (343 mr, 85%) B Buae OecBETHOT'O TBEPIOTO

BE€IICCTBA.
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XKXMC, m/z: 417 [M+H]"

B3XX, Bpems yaepxxkuBanus: 0,60 muH (ycnosus nposenenus asanusa: C)
Coenunenne A-19:
2-(4-Orenun-2-¢propanununo)-3,4-nudrop-5-[[3-pTop-2-

(MeTuncynbhaMOUIaMUHO ))THPUANH-4-11|MeTH |0eH3amMun

[Xumuueckas ¢popmyna 75]

H,N__O
H F
o NS
DA P . pZ
H H [ .

Hckomoe coequHeHne CUHTEe3npoBaiu u3 S-((2-amuno-3-propnupuans-4-
wi)metun)-3,4-nudrop-2-((2-¢pTop-4-sunmnd errn)aMuao ))0eH3aMua (CoenHEHNE
al7) mpu Takux K€ YCJIOBHUAX, KAK ONIMCAHHBIE B IPUMEpPE MOJYyUEHHsI COSTUHEHUS A -
1.

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

B3OXX, Bpems yaepxkuBanusi: 1,11 mun (ycnoBus npoBeneHus aHanusa: A)
Coenunenue al8:
5-[(2-AmuHo-3-¢pTopnupunusa-4-un)merun]-3,4-npudprop-2-[2-prop-4-(2-

TPUMETUJICUIMJISTHHUI )aHUJTUHO |OeH3aMu

[Xumunueckas popmyna 76]

HN._O
L F
N N
HNT Y F S
~ L
F F Si

Tpustunamun (31,7 mu, 228 mmouneit), tpumermncununanetusier (1,43 mu, 10,3
mMmods), ouc(tpudenmndochun)nannanuii(I)guxnopun (363 mr, 0,517 mmons) u
fonua menu(l) (296 mr, 1,55 mmounst) nodasnsnm kK pactBopy S-[(2-amunHO-3-
bropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-ionanmnnHo)oeH3amMmua
(coenunenue a8, 2,67 r, 5,17 mmoins) B 6e3Bogaom TT'D (26 mi) u cmech
NepeMelBaId NP KOMHAaTHON TeMmnepaTtype B TedeHue 3 4. PeakJHOHHYI CMeCh
KOHIIEHTPUPOBAJH MPU MOHUKEHHOM JABJIEHUH U MOJYyYEHHBIH OCTATOK OYMINAIH C

MOMOII IO KOJIOHOYHOU XpomaTtorpaduu ¢ obpaurennoi ¢aszoii (0,1% BoxHbIH pacTBOp
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MypaBbuHON KuCioThl/0,1% pacTBOp MypaBbMHOM KUCJIOTHI B all€TOHUTPUIIE) U
nosiydanu uckomoe coenuHenue (2,57 r, 83%) B Buae OeciBETHOTO TBEPAOTO
BELIECTBA.

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

BOXX, Bpems ynepxusanus: 0,84 muH (yciaosus nposeneHus ananusza: G)
Coenunenue alo:
5-[(2-AmuHo-3-¢pTopnupunun-4-un)merun|-2-(4-3TuHun-2-gpropaHunuto)-3,4-

nudropbeHzaMua

[Xumuueckas Gopmyna 77]
H,N O H E

H,N F N

N e
AN
F F
Kap6onar xanus (17,0 mr, 0,123 mMmouns) nodasnsnu kK pactBopy S-[(2-amuHO-3-
bropnupunuu-4-un)metun|-3,4-nudprop-2-[2-prop-4-(2-
TPUMETUJICHIUIAITHHUI )aHmINHO |OeH3amua (coenunenue al8, 20,0 mr, 0,041
mMmodsi) B MeOH (0,411 M) u cmech mepeMemnBaiu NpUu KOMHATHOW TeMIiepaType B
teueHue 1,5 4. PeakiMOHHYI0 cMeCh KOHLEHTPUPOBAJIU PU NOHUKEHHOM JIaBJIEHUH U
MOJIyYE€HHBIH OCTATOK OYMIIAJIH C MOMOLIbIO KOJOHOUYHOM XpomaTorpaduu ¢
obpamenHoi ¢aszoii (0,1% BogHBIN pacTBOp MypaBbuHOIl kucinots/0,1% pactBop
MYpPaBbUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJyYaad HCKOMOe coeaunenue (14 mr,
82%) B Buae O€CIBETHOrO TBEPAOIrO BEIIECTBA.
XKXMC, m/z: 415 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,60 muH (ycioBusi nmpoBeneHus aHanusa: G)
Coenunenue A-20:
2-(4-2tuHun-2-propaHununo)-3,4-nudprop-S-[[3-¢pTop-2-
(mponuncynbpaMoOnUIaMUHO ) TUPUANH-4-1J1 | MeTHII |OeH3aMU L
[Xumuueckas gopmyna 78]

H,N__O

' F
‘e
%P I |
\/\Nz \N F
H H ~
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Hckomoe coenuHeHne CUHTEe3NupoBaiu u3 S5-[(2-amuno-3-propnupunns-4-

wi)metun|-2-(4-3tuHun-2-propanununo)-3,4-pupropdenszamuna (coequnenue al9) u

COOTBETCTBYHOIIEro 4-HUTpOeHncynbpamaTa Ipu TAKUX K€ YCIOBHUSIX, KaK

ONHUCaHHbIE B IPUMeEpe NMOoNyueHus coequnenus A-1.

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

B3XX, Bpems yaepxkuBanus: 1,18 muH (ycnoBus mpoBeneHus aHanusza: A)
Coenunenne A-21:
3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-(okceran-3-

WIMETHIICYJIb(aMOUIAMUHO ) TUPUIHH -4-1JT | MeTUI |OeH3aMI A

[Xumuueckas gpopmyna 79]

HoN.__O

! F
’
0P I |
SO
O F F

Hckomoe coenquHeHne CUHTEe3UpOoBalu u3 5-[(2-amMmuHO-3-pTopnupunns-4-
wi)metuin]-3,4-nudrop-2-(2-prop-4-fionanununo)oenzamuna (coequaeHue al8) u
COOTBETCTBYHOLIEro 4-HUTpOeHnnCcynbpamaTa Ipu TAKUX K€ YCIOBHUSIX, KaK
ONHUCaHHbIE B IPUMeEpE MONTyUeHUs coequHeHus A-1, 3a UCKIIOUEHUEM TOTO, UYTO
BMECTO NMUPHUANHA HCIIOJb30BAJIN HMHAA30II.

XKXMC, m/z: 666 [M+H]"
BOXX, Bpems yaepskuBanusi: 1,11 muH (ycnoBus mpoBeneHus aHanusza: A)

Coenunenue A-22:

3,4-Iudprop-2-(2-prop-4-tionanuinuno)-5-[[3-pTop-2-(3-

okcabunukio[3.1.0]rexcan-6-uncynbGaMoOUIaMUHO ) TUPUIHH-4- U1 |MeTHII |OeH3aMuU T

[Xumuueckas gopmyna 80]
HN. O
H
N

Hckomoe coenquHeHne CUHTE3upoBaiu u3 S-[(2-amuno-3-propnupuans-4-
win)metuin|-3,4-nudrop-2-(2-prop-4-fionannnuno)oenzamuna (coequaeHue al8) u

COOTBETCTBYHOLIEro 4-HUTpOeHnncynbpamaTa Ipu TAKUX K€ YCIOBUSIX, KaK
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ONMCAaHHbBIE B MPUMEPE MOJYyUEHUs] cCOeNUHEeHUsI A-1, 32 UCKJIIOUEHUEM TOTO, YTO

BMECTO MUPHUAUHA UCIIOJIB30BAIU UMHUA30J.

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

B32XX, Bpems ynepxxuBanus: 1.16 Mmus (ycJioBUs poBeNeHUs aHalu3a: A)
Coenunenue A-23:
3,4-Iudprop-2-(2-prop-4-tionanuiauno)-5-[[3-pTop-2-[(1-

METHJILMKJIOMPOHUII )CYTb(paMOUIaMUHO |TUPUTUH-4-1JT |MeTHIT |OeH3aMU T

[Xumuueckas Gopmyna 81]

H,N.___O
Q\/&H F
0 0 N7 N
Va&'SS @
N N F
HofF F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupunns-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oenzamuna (coequHeHne a8) u
COOTBETCTBYHOLIETO 4-HUTPOPEHMICYIb(amMaTa MPH TAKUX Ke YCIOBHIX, KaK
OTNHCAHHBIE B IPUMeEpE MOJyYSHUs COeNUHEeHUs] A-1, 32 UCKIIFOYEHUEM TOTO, YTO
BMECTO MUPHUANHA UCIOJNBb30BAIM UMHIA30J 1 YTO BMecTO Oe3Bonuoro M@
ucnoyb3oBanu 0e3soaubiii TI'O@.

XKXMC, m/z: 650 [M+H]"

B3XX, Bpems yaepkuBanusi: 1,25 mMuH (yClIoBUs POBEAEHUs aHaIu3a: A)
Coenunenue A-24:
3,4-Audrop-2-(2-prop-4-itonanmnuno)-5-[[3-pTop-2-[(1-meToKCU-2-

METHJINPONAaH-2-Uj1)CyJIbHaMOUIAMUHO |TUPUIUH -4 - 1T |MeTHJI |OeH3aMU

[Xumuueckas Gopmyna 82]

H,N__O
y F
JeUsast
\>< N/ |
-0 NN F
HoHor F

Hckomoe coenquHeHne CUHTE3NpOoBaiu u3 5-[(2-amuno-3-propnupuany-4-
un)metun|-3,4-gudrop-2-(2-prop-4-tioganununo)doenszamuna (coequaenne ad) u
COOTBETCTBYHOIIEr0 4-HUTpOPeHmICcynbdamMmaTa Ipu TAKUX K€ YCIOBUSIX, KaK

ONMMCAHHBIC B NIPUMEPE NOJYUCHHUA COCIUHCHUA A-l, 3a HCKJIFOYCHHUEM TOTI'O, UTO
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BMECTO MUPHANHA UCIOJb30BAIM UMHAA30J U 4TO BMecTo 6e3BoaHoro [IM®

ucrnonab3osanu 6e3Boaubiil TT'P.

XKXMC, m/z: 682 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,27 muH (ycJIOBUS NMPOBENEHUs aHalu3a: A)
Coenunenue A-25:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-

(MeTunCcybGhaMOUIAMUHO )TUPUIUH -4 -1JT |MEeTHJT |OeH3aMu I

[Xumuueckas Gopmyna 83]

H,N_ O
n F
0 N™™ N
e M
N"" N F
H H ¢ F

ITocne pacTtBopenus S5-[(2-amuHo-3-PpropnupuanH-4-un)metui]-3,4-nudrop-2-
(2-¢prop-4-tionanununo)oen3zamunaa (coequaenue a8, 10,0 mr, 0,019 mmons) B
6esBonaoM JIMA (0.1 mn) mpu 0°C nobasnsinu mupunus (2,3 Mk, 0,029 mMoust) u
Metuiacynbpamounxyuopun (2,5 mki, 0,029 MMoJIsI) U cMeCh MepeMeUBAIH TIPU
KOMHATHOU TemIepaTtype B TeueHue 1 4. PeakIMOHHYI0 CMECh OYMIIAIU C TOMOLIBIO
KOJIOHOYHOH xpoMartorpaduu ¢ obpamenHoi ¢azoii (0,1% BoaHbIil pacTBOp
MypaBbuHON KuCn0Th/0,1% pacTBOp MypaBbUHOI KUCJIOTHI B all€eTOHUTPUIIE) U
nosy4anu uckomoe coenurenue (10,2 mr, 86%) B Buae O€CIIBETHOTO TBEPIOIO
BELECTBA.

XKXMC, m/z: 610 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,15 muH (ycnoBus nmpoBeneHus aHanusza: A)

Coenunenue s2:

N-(1-bunukio[1.1.1]nenTanun)cynbhaMouIxaIopus

[Xumuueckas Gpopmyina 84]
Y
H/S\CI

ITocne pactBopenus cynabdypunxiaopuna (0,102 miu, 1,25 mmosns) B 6e3BOIHOM
aueronutpuiie (1,5 mur) mpu 0°C nobapnsinu 6unukno[1.1.1]menran-1-
amuaruapoxgopun (50,0 mr, 0,418 MMoust) U cMech epeMenBaiu B aTMochepe

azota npu 80°C B TeueHue 16 4. Peak HIMOHHYIO cCMeCh KOHLIEHTPUPOBAIU NIpU
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NMOHUXKECHHOM AAaBJICHUU U NMOJYyYaJId HCKOMOE€ COCANHEHNUEC B BUAC HEOUULIECHHOTO
NPOIYKTA.

Coenunenue s3:

N-(OxcaH-4-un)cynbhaMOUIXJIOPUT

[Xumunueckas popmyna 85]

\S//
N~ ~Cl

Hckomoe coequHeHne CUHTE3MPOBAIN U3 COOTBETCTBYIOIIEr0 aMUHA MPH TAKUX
K€ YCIIOBHSX, KAK ONMHUCAHHBIC B IPUMEPE MOJYYEHHS] COCIHHEHHS S2, 3a
UCKJIFOYEHHEM TOTO, UYTO TaKKe JOOABISIN TPUITUIIAMUH.

Coenunenue A-28:

5-[[2-(1-buuukno[1.1.1]nenTanuncyabdpamMomIaMuHo)-3 -G TOPpIUPUANH-4-
wi|merun|-3,4-nudTop-2-(2-¢prop-4-iionaHunnHo)O0eH3aMuU g

[Xumnueckas Gpopmyna 86]

HN__O
@ 1O
Y A
N’S\N X F
HoHo¢ F

Hckomoe coenuHeHne CUHTe3UpOoBaiu u3 S-[(2-amuHo-3-propnupuanH-4-
wn)metun]-3,4-nudprop-2-(2-prop-4-iioganununo)oensamuna (coenuaeHue ad) u
COOTBETCTBYIOLIEr0 CyJJb()aMOUIXIOPUAA MPHU TAKUX XK€ YCIOBHUAX, KAK OMUCAHHBIC B
npuMepe MOJy4YeHHUsl COeIUHEeHUs A-25.

XKXMC, m/z: 662 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,27 MuH (yCJIOBUS MPOBENCHUS aHalu3a: A)
Coenunenue A-29:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-(okcan-4-

WICYIb(aMOUIAMHUHO ) TUPUANH-4-1JT |MeTUI |OeH3aMIA

[Xumuueckas gopmyna 87]
HN___O

N
%S Y
N’S\ A F

N
F F

F
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Hckomoe coenquHeHne CUHTE3NpOoBaiu u3 S-[(2-amuno-3-propnupuans-4-
win)metuin]-3,4-nudprop-2-(2-prop-4-fionanununo)oeHzamuna (coequaeHue a8) u
COOTBETCTBYIOLIEr0 CYyJb()aMOUIXIOPUAA NMPU TAKUX XK€ YCIOBHUAX, KaK ONHUCAHHbIE B
npuMepe Nojay4eHus coequHeHus A-25.

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

B3XX, Bpems yaepsxkuBanusi: 1,16 MuH (ycioBus mpoBeneHus aHanusza: A)
Coenunenne A-30:
5-[[2-(HuknonponuicyibhaMOuIaMuHO)-3-GToprnupuann-4-mi | metun|-3,4-

audrop-2-(2-prop-4-itogaHunuuo)oeH3aMu

[Xumuueckas gopmyna 88]

H,N.___O
QV&H F

0 0 N7 N
AN I @

N N F

HoHoF F

Hckomoe coenquHeHne CUHTE3NpoBainu u3 S-[(2-amuno-3-propnupunns-4-
wi)metuin|-3,4-nudrop-2-(2-prop-4-fionannnuno)oenzamuna (coequaeHue al8) u
COOTBETCTBYIOLIEr0 CyIb()aMOUIXIOPUAA MPU TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHBIE B
npuMepe Nojay4eHus coequHeHus A-25.

XKXMC, m/z: 636 [M+H]"

B3XX, Bpems yaepsxkuBanusi: 1,21 mus (ycjaoBUs MPOBEeASHUs aHANIH3a: A)
Coenunenue A-31:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-prop-2-(mponan-2-

WICYJIb()aMOUJIAMHUHO ) TUPUIUH-4-1JT |MeTU |OeH3aMIA

[Xumuueckas Gpopmyna 89]

H,N__O
L F
Q0 N7 N
¥ U @
N~ N F
iR F

Hckomoe coenquHeHne CUHTE3NpoBaiu u3 5-[(2-amuno-3-propnupunns-4-
un)metun|-3,4-gudrop-2-(2-prop-4-tioganununo)doenszamuna (coequaenne ad) u
COOTBETCTBYIOLIEr0 CyIb(paMOUIXIOPUAA MPHU TAKUX XK€ YCIOBHAX, KAK ONMHUCAHHBIE B

npuMepe Nojay4eHus coequHeHus A-25.
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XKXMC, m/z: 638 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,24 muH (ycloBus NPOBENEHUS aHAIN3a: A)
Coenunenne A-32:
5-[[2-(HuknobyTuncynbdpamonnaMuHo)-3-propnupuann-4-un|merun|-3,4-

nudpTop-2-(2-¢prop-4-iiogannnnHo)oeH3amMun

[Xumuueckas ¢popmyna 90]

H,N__O
hoF
0.0 N7 N
Q\ \\S// \l \©\
N N F
HoH ¢ F

Hckomoe coenquHeHne CUHTEe3npoBaiu u3 5-[(2-amuno-3-propnupuans-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oenzamuna (coequHenne a8) u
COOTBETCTBYIOLIEr0 CYyIb()aMOUIXIOPUAA MPHU TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHBIC B
npuMepe nojydyeHus coequHeHus A-25.

XKXMC, m/z: 650 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,26 muH (ycioBus NpoBeneHUs aHanu3a: A)

Coenunenue A-33:

3,4-Iudrop-2-(2-¢prop-4-tionanununo)-5-[[3-pTop-2-(2-
METOKCHUITHIICYJIb(HaMOUIAMHUHO ) TUPUANH -4 -1 |MeTu|OeH3aMu g

[Xumunueckas popmyna 91]

HoN___O
hoF
0.0 N7 §
0 i \l
AN F
H H ¢ F

Hckomoe coenquHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupuans-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)dbenszamuna (coequHenne a8) u
COOTBETCTBYIOLIEr0 CYyJIb()paMOUIXIOPUAA MPHU TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHBIC B
npuMepe nojydeHus coequHeHus A-25.

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

B3XX, Bpems yaepxkuBanus: 1,17 muH (ycnoBus nmpoBeneHus aHanusa: A)
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Coenunenue A-34:
3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-(2-
METHJIPOMUIICYIb(aMOUIAMUHO ) TUPUANH -4 - 1T |MeTH |OeH3aMI A
[Xumuueckas Gopmyna 92]
H,N. O
H
0.0 N7 | §

\Y/;
/S\
YH H > E
F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 S-[(2-amuno-3-propnupunns-4-
wi)metuin|-3,4-nudrop-2-(2-prop-4-itonanununo)oenzamuna (coequaeHue a8) u
COOTBETCTBYIOLIEr0 CYJb(PaMOMIXIOPUIA MPH TAKUX XK€ YCIOBUSAX, KAK OMHUCAHHbBIC B
npuMepe NojydeHus coequHeHus A-25.

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

Coenunenne A-35:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-[(1-
METUJIIUKIO0YTHI)CYIb(aMOMIAMUHO |TUPUANH-4-1i|MeTu |0eH3aMua

[Xumuueckas gpopmyna 93]

HoN @)
H F
QO o N° N\©\
N |
N/S\N 7 F
H H F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupunns-4-
un)metun|-3,4-gudrop-2-(2-prop-4-tionanununo)oensamuna (coequHenne ad) u
COOTBETCTBYIOLIEr0 CyIb()aMOUIXIOPUIA IPU TAKUX JK€ YCIOBHUAX, KaK ONMHCAHHBIC B
npuMepe MOJTYyUYEeHHUs COeqUHEHUs A-25, 32 HCKJIIOYEHHEM TOTO, YTO PEAKLIHIO
nposoaunu npu 0°C.

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

B3XX, Bpems yaepxkuBanus: 1,30 muH (ycioBus nmpoBeneHus aHanusa: A)
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Coenunenne A-36:
5-[[2-(LlukmonponuiIMe THICYIb(paMOUIAMUHO)-3 -G TOPIUPUANH-4 -1 [METHI |-
3,4-nudprTop-2-(2-¢prop-4-fionanunuHo)OeH3aMu

[Xumuueckas Gpopmyna 94]

H,N__O
o F
N™™ N
N/ |
V/\H,S\H = E
F F

Hckomoe coenquHeHne CUHTEe3upoBaiu u3 S-[(2-amuno-3-propnupunans-4-
wi)metuin|-3,4-nudprop-2-(2-prop-4-itonanununo)oenzamuna (coequaeHue a8) u
COOTBETCTBYIOLIEro CyJb()haMOUIXIOPUIA MPH TAKUX XK€ YCIOBUSAX, KaK OMHUCAHHBIC B
npuMepe MOJTyUYeHUs COeqUHEHUs A-25, 32 HCKJIIOYEHHEM TOTO, YTO PEAKLIHIO
nposoaunu npu 0°C.

XKXMC, m/z: 650 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,26 MuH (ycJioOBuUs MpOBeNeHUs aHanu3a: A)
Coenunenne A-37:
5-[[2-(Tper-ByTuncynspamonnamMuno)-3-propnupuaun-4-mi|merun|-3,4-

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

[Xumuueckas popmyna 95]

H,N__O
QV&H F
0.0 N N
SN @L
N° N F
HoHof F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 S-[(2-amuno-3-propnupuans-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oenzamuna (coequHerue al8) u
COOTBETCTBYIOLIEr0 CYyJIb()paMOUIXIOPUAA MPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHBIC B
npuMepe NMOJTYyUYEeHUs COeqUHEHUs A-25, 32 HCKJIIOYEHHEM TOTO, YTO PEAKLIHIO
nposoaunu npu 0°C.

XKXMC, m/z: 652 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,28 muH (ycioBusi npoBeneHus aHaauza: A)
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Coenunenne A-38:
5-[[2-(DTuncynpdonunamuuo)-3-propnupunun-4-un|merun|-3,4-nudprop-2-(2-
¢rop-4-fionaHUINHO)OEH3aMU

[Xumuueckas Gpopmyna 96]

HaN O
H F
QP N
\/S\N Z E
5 F F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupunns-4-
wi)metuin|-3,4-nudrop-2-(2-prop-4-itonanununo)oenzamuaa (coequHeHue a8) u
COOTBETCTBYIOILIEr0 CYyJIb()OHUIXIOPHIA MTPU TAKUX K€ YCIOBUSIX, KAK OMTMCAHHBIE B
npuMepe NMOJNYyUYeHUsI COeqUHEeHUs A-25, 3a HCKJIIOYEHUEM TOTO, YTO B KAUECTBE

10 PacTBOPUTEIS UCIIONB30BAIU MUPULHH.

XKXMC, m/z: 609 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,20 MuH (yCIOBUS MPOBEASHUS aHANIHN3a: A)
Coenunenne A-39:
N-Luknonponun-5-[[2-(3TuncynbpoHunaMuHo)-3-pTopnupuaua-4-un|MeTumn|-

15 3,4-nudrTop-2-(2-¢prop-4-fionanunuHo)O0eH3aMuU

[Xumuueckas Gopmyna 97]

N__o
V H F
Qo N3
NS F
HoF F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupuant-4-
wi)metw |-N-uuknonponui-3,4-nudrop-2-(2-prop-4-ionanmnnHo )0eH3amMmuaa
20 (coenunenue al0) U COOTBETCTBYIOLIErO CYJb(POHUIXIOPUAA MMPH TAKUX XK€ YCIOBHUAX
KaK ONMHMCAHHBIE B IPUMeEPE MOJYUYCHUS COEANHECHHUS A-25, 32 HCKIIOUEHUEM TOTO, YTO
B KQU€CTBE PACTBOPUTENS UCIIOJb30BAIH MUPHUAHH.
XKXMC, m/z: 649 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,68 muH (ycioBus nmpoBeneHus aHanusa: B)
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Coenunenne A-40:
5-[[2-(QTuncynpdpamonnaMuno)-3-propnupunus-4-un|merun]-3,4-nudprop-2-(2-
¢rop-4-fionaHUINHO)OEH3aMU

[Xumuueckas Gpopmyna 98]

H>N OH .
2 0L
/\N,S\N = g
AL~ F

Hckomoe coequHeHne CUHTE3NpOoBainu u3 S-[(2-amuHO-3-pTOopnupunnH-4-
wi)metuin|-3,4-nudrop-2-(2-prop-4-itonanununo)oenzamuna (coequaeHue a8) u
COOTBETCTBYIOLIEr0 CYyJIb()aMOUIXIOPUAA MPH TAKUX XK€ YCIOBHAX, KAK ONMHUCAHHBIC B
npuMepe nojydeHus coequHeHus A-25.

XKXMC, m/z: 624 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,20 MuH (ycioBus MpOBENEeHUS aHanu3a: A)

Coenunenue A-41:

3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(mponuncynbpaMoOUaMUHO ) TUPUANH-4-1JT|MeTHII|OeH3aMU L

[Xumuueckas gopmyna 99]

H,N.__O
QV&H F
0.0 N N
N~ N F
iR of F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupuans-4-
un)metun|-3,4-nudrop-2-(2-prop-4-tionanununo)oensamuna (coequHenne ad) u
COOTBETCTBYIOLIEr0 CYyJIb()aMOUIXIOPUAA MPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHBIC B
npuMepe nojydeHus coequHeHus A-25.

XKXMC, m/z: 638 [M+H]"
B3XX, Bpems yaepxkuBanusi: 1,25 muH (yCIOBUS MPOBEAEHUS aHANIHN3a: A)

Coenunenue A-42:

3,4-IudrTop-5-[[3-bpTop-2-(2-pTOopaTUNACYTBHAMOUTAMUHO ) TUPUANH-4-

wi|mernn]-2-(2-prop-4-HogaHuInHO )OeH3aMuA
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[Xumuueckas popmyna 100]

H,N__O
H F
%2 LI
F\/\N/S\N / F
HoHof F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 5-[(2-aMmuHo-3-pTopnupunus-4-
wi)metui|-3,4-nudprop-2-(2-prop-4-itonanununo)oenzamuna (coequnenue al8) u
COOTBETCTBYIOLIErO CYyJIb()aMOMIXIOPUAA MPH TAKUX XK€ YCIOBUAX, KAK ONMUCAHHBIC B
npuMepe NojaydeHus: coequHeHus A-25.

XKXMC, m/z: 642 [M+H]"

B3XX, Bpems yaepxkuBanusi: 1,17 muH (ycioBusi mpoBeneHUs aHauu3a: A)
Coenunenue a20:
3,4-udrTop-5-[[3-dpTop-2-(MeTuncyappaMonIaMUHO )TUPUANH -4-1T |METHI |-2-

[2-pTOp-4-(2-TpUMETUICUIUII TUHIII )aHUIUHO |OeH3aMH T

[Xumuueckas popmyna 101]

H,N_ O
h F
N N
\ 7/,
~ \S/ ! . F
H H X
F F Si_

|

ITocne pactBopenus 3,4-gudprop-2-(2-prop-4-itoganununo)-5-[[3-prop-2-
(MeTHCyNbpaMOMIaMHUHO ) TUPpUANH-4-1i |MeTua |0en3amuaa (coenunenne A-25, 10,0
mr, 0,016 mmounst) B 6e3pogaom TT'® (0,1 mu) nobasnsiau Tpustminamus (0,100 mo,
0,717 mmounst), Tpumetmincununanetuiie (4,1 mxi, 0,033 mmons), anaykr [1,17-
ouc(nupenunndpochuno)dpepponen|namnanuii(Il) guxnopuna ¢ guxiaopmeranom (1,2 mr,
1,6 mxmomns) u ftonun menu(l) (0,9 mr, 5 MKkMoeil) U cMech NepeMeInBaI Mpu
KOMHATHOU TemInepaTtype B TeueHue 24 4. PEakIIMOHHYI0 CMECh OYHMIIAINA ¢ TOMOUIBI)
KOJIOHOYHOH xpomartorpaduu ¢ obpamenHon ¢azoii (0,1% BogHbIH pacTBOp
MypaBbuHON KucinoThl/0,1% pacTBOp MypaBbHHOMN KUCIOTHI B ALlETOHUTPUIIE) H
nojy4aju uckomoe coenunenue (12,4 mMr) B Buae macia.
XXMC, m/z: 580 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,95 mun (ycnosus nposenenus asanusa: C)
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Coenunenne A-26:
2-(4-2tunun-2-¢propanununo)-3,4-nudprop-5-[[3-pTop-2-
(MeTunCcynbhaMONIaMUHO )IUPUAUH-4-1JT|MeTu |0eH3aMuA

[Xumuueckas popmyna 102]

H,N___O
H F

0 N™™S

\\S// I/
\ P ~

N" >N F

H H ~

5 F F

ITocne pactBopenus 3,4-gudprop-5-[[3-pTop-2-
(MeTmiCcy b amMonIaMUHO )IUPUAHH-4-ui |MeTun |-2-[2-prop-4-(2-
TPUMETUJICHITUIITHHUI )aHuIHHO |0eH3amuaa (coenunenue a20, 11,0 mr, 0,019
mMmodsi) B MeOH (0,2 mur) nobasnsnu kapOonat kanus (7,9 mr, 0,057 mmonsi) u cMechb
10 nepeMelnBaId NP KOMHATHON TeMnepaType B Tedenue 1,5 4. PeakinoHHyr0 cMmechb
OYHIIAJIA C MOMOIIBI KOJIOHOUHOH XpoMaTtorpaduu ¢ oOpamenHoit ¢asoi (0,1%
BOIHBIH pacTBOpP MypaBbHHOUN KucioTh/0,1% pacTBOp MypaBbHHOI KUCIOTHI B
ALlETOHUTPUJIE) U MONIydaIn uckoMoe coennHenue (5,0 mr, 52%) B Bune TBEpAOro
BEI[ECTBA.
15  XXMC, m/z: 508 [M+H]"
B32XX, Bpems ynepxxkuBanus: 1,05 Mmus (ycJioBus poBeneHUs aHaiu3a: A)
Coenunenue a2l:

5-[(2-AmuHo-3-pTopnupunun-4-un)metrui]-2-(4-6pom-2-GpTopaHuiInHO)-3,4-

nudTopbeHzamMua
20 [Xumuueckas popmyna 103]
H,N___O
H F
N™™ N
I
HoN = F Br
F F

ITocne pacTtBopenus 5-[(2-amuHo-3-propnupuanH-4-un)metui]-3,4-nudrop-2-
(2-pTop-4-fionpanunuHo)denzamuaa (coenunenne a8, 60,0 mr, 0,116 mmouns) B
6essogHoM JIM® (1,2 mu) nobasusnu 6pomun meau(l) (83,0 mr, 0,581 mmons) u

25 cMmech nepememnBanu npu 100°C B Teuenue 24 4. PeakIMOHHYIO CM€Ch OUUINAJH C

noMoubio penapatusHoil BOXX (kononka: 5 mxm, TSK-Gel ODS 80TS, 20x250 mm
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(TOSOH), 0,1% BoaHBIi pacTBOpP MypaBbuHOHN KUCIOTHI/0,1% pacTBOpP MypaBbUHOMU
KHCJIOTBI B ALIETOHUTPHJIE) U MOJNy4alu HCKoMoe coenquHenue (35,6 mr) B Bune
TBEPAOTO BEIECTBA.
XXMC, m/z: 469 [M+H]"
B2XX, Bpems ynepxusanus: 0,61 mun (yciaosus nposenenus ananusza: C)
Coenunenue A-27:
2-(4-bpom-2-pTopanununo)-3,4-nudprop-5-[[3-pTop-2-
(MeTHIICYIB()aMOMIAMHUHO )TUPHUANH-4 -1 |MeTU |OeH3aMIA

[Xumuueckas popmyna 104]

H,N__O
L F
N N
N\ |
SN F Br
HoHo ¢ F

Hckomoe coequHeHne CUHTE3npoBaiu u3 S-[(2-amuno-3-propnupuans-4-
wi)metuin|-2-(4-6pom-2-propanununo)-3,4-gupropoenzamuna (coequnenue a2l) npu
TaKUX K€ YCJIOBUSX, KAK ONMHCAHHBIE B IPUMEPE MOJYyYSHUs COeAMHEeHUu T A-25.
XKXMC, m/z: 562 [M+H]"

B32XX, Bpems ynepxxkuBanus: 1,13 mun (ycioBus npoBeneHUs aHaiu3a: A)
Coenunenue A-43:
3,4-Audrop-2-(2-prop-4-fiopanununo)-5-[[3-prop-2-[[MeTun-(MeTnnaMuHO)-

OKCO-AO-Cyab(aHuInaeH |aMUHO |TUpUIHH-4 -1 [ MeTu |OeH3aMu g

[Xumuueckas popmyna 105]

H,N__O
yF
\ N
s p
NN F
F F

N
~ <

ITocne pacTtBopenus 5-[(2-amuHo-3-propnupuanH-4-un)metui]-3,4-nudrop-2-
(2-pTop-4-fionpannnuHo)oen3amuaa (coennHenue a8, 102 mr, 0,198 mmoust) B
6esBonHoM TT'® (2 mur) B atmocdepe azora npu 0°C godasnsuiu mupunus (0,160 v,
1,98 mMmons) u xsopanruapua MeTancynbhuHoBoN KucaoTsl (0,100 mi, 0,717 Mmmouns).
K pactBopy npu 0°C nobasnsnu tpeT-OyTunrunoxyuopur (44,6 mki, 0,395 Mmmons) u

nepeMeuinBagd B TCUCHUEC 1 MHUH, 3aTCM AJOIIOJTHUTEIIBbHO I[O6aBJ'I$IJ'II/I TpET-
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Oyrunrunoxmnopur (44,6 Mk, 0,395 mmouns). 3arem noGasnsinu 2 M pacTBOp
metunamuna B TT'® (1,98 mu, 3,95 MMous) U peakIIMOHHYIO CMECh MEPEMEIINBAIN U
OYHIIAJN C MOMOIIBID KOJIOHOUHOM XpoMaTorpaduu ¢ oOpamenHoit ¢asoit (0,1%
BOJHBIN pacTBOpP MypaBbHHOHN KucnoThl/0,1% pacTBOp MypaBbUHON KUCJIOTHI B
ALlETOHUTPUJIE) U TOJyUaIn uckoMoe coenunenue (45,9 mr, 38%) B Buae
OeCIIBETHOTO TBEPOr0 BELIECTBA.
XKXMC, m/z: 608 [M+H]"
BOXX, Bpems yaepxkuBanusi: 1,00 MuH (ycioBusi mpoBeneHUs aHanu3a: A)

Coenunenue a22:

Tpudropauerar 5-[(2-amuno-3-propnupunun-4-un)merun]-3,4-nudprop-2-(2-
¢bTop-4-fionaHUTUHO)OEH30WHOU KUCIOTHI

[Xumuueckas popmyna 106]

HO.__O
H
N @)

F F

ITocne pacTBopeHus MeTHi-5-[(2-amuno-3-propnupunus-4-un)metun|-3,4-
nuprop-2-(2-prop-4-fionanununo)oenszoara (coenunenue ad, 1,05 r, 1,97 mmons) B
TI'® (16,8 miu) u Boze (8,4 mu) npu 0°C nobOaBisian MOHOTHAPAT TUAPOKCHAA JIUTHS
(415 mr, 9,88 MMOJI51) 1 CMeCh MepeMeIIUBaiu P KOMHATHOM TeMmepaType B
teueHue 2 4. K peakunonHoi cmecu nodasnsuin TpuTOpyKCycHY0 kuciaoty (305 min),
3aTeM CMeCh KOHLIEHTPUPOBAJIH MPHU MOHMKEHHOM AaBjeHUH. [1oTyueHHbIH 0CTaTOK
NPOMBIBAJIM BOAOH U mosydaiu uckomoe coenunenue (1,06 r, 85%) B Bune
OecCIBETHOrO TBEPAOTO BEIIECTBA.
XKXMC, m/z: 518 [M+H]"
B3XX, Bpems yaepxxkuanus: 0,68 mun (ycnosus nposeneHus aHanusa: C)

Coenunenue a23:

5-[(2-AmuHo-3-pTopnupunun-4-un)merun|-3,4-nudrop-2-(2-prop-4-

HonaHuINHO)-N-(2-TUAPOKCHITOKCH )OeH3aMU
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[Xumuueckas popmyna 107]

H
HO\/\O,N @) ! F
N N
Ho NS F
F F

Hckomoe coeuHeHne CUHTEe3UpOBaau u3 Tpudropauerara 5S-[(2-aMuHO-3-
bropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHunHO )OEH30HHOM
KHCJIOTHI (CoequHeHue a22) U COOTBETCTBYIOLIEr0 aMHUHA NIPU TAKHUX JK€ YCIOBHUSIX, KaK
ONMCaHHbIE B IpUMepe MoJy4deHus coennuHeHus Al2.

XKXMC, m/z: 577 [M+H]"
B3XX, Bpems ynepxxkuanus: 0,58 mun (ycnosus nposeneHus aHanusa: C)

Coenunenue a24:

5-[(2-AmuHo-3-¢pTopniupunun-4-un)meruin]|-N-[2-[TpeT-

OyTun(auMeTH )CUIn [OKCHu3TOKCH | -3 ,4-nudTop-2-(2-pTop-4-iiogaHminHO )OeH3aMu g

[Xumuueckas popmyna 108]

H
520 NP F

| H

N N

TRV F
F F

ITocne pacTtBopenus S5-[(2-amuHo-3-propnupuauH-4-un)metui]-3,4-nudrop-2-
(2-pTop-4-fionanunHo)-N-(2-runpokcusTokcu)oenzamuaa (coequnenue a23, 320 wmr,
0,555 mmoust) B 6e3BoguoM JAM®P (3 mun) npu 0°C nobasnsiau tpustuiamu (0,116
mi, 0,833 mmons) u TpeT-Oytrnnumerminxyaopcunad (0,100 mi, 0,717 MMos) u cMech
nepeMeInBaIi MpU KOMHATHOH Temieparype B TeueHue 16 4. 3aTtem nodasiusin
tpudTriiamuH (0,116 mu, 0,833 mmouns) u Tper-Oyrunaumerunxyaopcmias (0,100 mi,
0,717 MMouIsi) U mepeMeIINBaHNE TPOAOJIKANH B TeueHHue 7 4. PEakIIMOHHYIO CMeCh
OYMINAJIH C MOMOIIBI KOJOHOUHOH XpomaTorpaduu ¢ odpamenHoi ¢azoit (10 MM
BOJHBIH PACTBOP alleTaTa aMMOHUS/METAHOJ) U MOJy4Yalu HCKoMoe coenquaeHue (302
Mr, 79%) B BHJIE KENTOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 691 [M+H]"

B3XX, Bpems ynepxxkuBanus: 0,98 muH (ycnosus nposenenus asanusa: C)
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Coenunenue a25:

N-[2-[TpeT-ByTun(numeTnn)cunui|okcudTokcu|-5-[[2-
(aTuncynrdamonnamuno)-3-propnupunun-4-unmerun]-3,4-nudprop-2-(2-prop-4-
HomaHUIUHO )OeH3aMU T

[Xumunueckas ¢popmyna 109]

H
.0 .N__O
slu\\/\o - F
0.0 N7
AN |
/\Nz \N F |
F F

Hckomoe coenquHeHne CUHTE3NpoBaiu u3 S-[(2-amuno-3-propnupunns-4-
un)metu |-N-[2-[TpeT-OyTun(numerun)cuiaui [okcudTokcu | -3, 4-nudprop-2-(2-pTop-4-
HonarunuHo)OeH3amuna (coequnenne a24) U COOTBETCTBYIOIIETO
CyJbpaMOUIXJIOPUAA MPU TAKUX KE YCIOBHSIX, KAK ONMUCAHHBIE B IPUMEpe MOJYUeHUS
coenquHeHus A-25.

XKXMC, m/z: 798 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,11 mun (ycnosus nposenenus asanusa: C)
Coenunenue A-44:
5-[[2-(QTuncynpdpamonnamMuno)-3-propnupunut-4-un|merun]-3,4-nudprop-2-(2-

¢drop-4-fionaHmnnHO)-N-(2-ruAPOKCUITOKCH )OeH3aMU

[Xumuueckas popmyna 110]

H
H N
O\/\O OH E
v LT
(\X7/} |
AN F
HoH ¢ F

ITocne pactBopenus: N-[2-[TpeT-OyTun(aumMeTun)Cuini | OKCHITOKCH |-5-[[2-
(atuncynedamonnamuno)-3-propnupununa-4-ui|merun]-3,4-nudprop-2-(2-prop-4-
Honanunuuao)ben3amuna (coequnenue a25, 18 mr, 0,023 mmouns) B 6e3pogHom TI'®
(0,2 ma) mpu 0°C nobasnsin 1 M pactBop Terpabyrunammonuiipropuna B TI' D (27
MKJI, 0,27 MMOJIS1) M CMECh IepeMeIlnBaliy B TeueHue 2 4. PeakinoHHYI0 cMech
OYHIIAJIA C MOMOIIBI KOJIOHOUHOM XpoMaTorpaduu ¢ oOpamennoit ¢pasoi (0,1%

BOJHBIN pacTBOpP MypaBbHHOHN KucnoTh/0,1% pacTBOp MypaBbUHON KHCIOTHI B
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ALIETOHUTPUJIC) U MOJydadu uCkoMoe coenuHenue (14 mr, 91%) B BUIe xKeJTOTO
TBEPAOTO BEIECTBA.
XKXMC, m/z: 684 [M+H]"
B3XX, Bpems ynepxkusanus: 0,79 mun (ycnosus nposenenus asanusa: C)
Coenunenne A-45:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(mponuncynabdaMonsiaMuHO ) pUANH-4-11 | MeTH |-N-(2-ruIpOKCUI TOKCH )OeH3aMu g

[Xumuueckas popmyna 111]

HO\/\
?

HN.__O .
N
@ OLUCL T
\ Y/ |
\/\N,S\H % .
F F

Hckomoe coenquHeHne CUHTE3npoBaiu u3 S-[(2-amuno-3-propnupunns-4-
wi)metni|-N-[2-[TpeT-OyTrn(aumMe T )cunui |okcusTokcu] -3,4-guprop-2-(2-prop-4-
Honanunnao)OeH3amuna (coequaenne a24) u COOTBETCTBYIOLIETO
Cynb(HaMOUIXIOPHUIA NIPU TAKHUX K€ YCIOBUIX, KAK ONMMCAHHbIE B IPUMEpPE MOJyIEHUs
coenquHeHus A-25.

XKXMC, m/z: 698 [M+H]"

B2XX, Bpems ynepxusanus: 0,83 muH (yciosus nposenenus ananusza: C)
Coenunenue A-46:
2-(4-LHuknonponuin-2-¢propanununo)-3,4-nudrop-5-[[3-pTop-2-[(1-

METHILUKJIOOYTHI)CYIb(HaMOUITAMUHO |TUPUIUH-4-1J1 |MeTHJ |[OeH3aM U

[Xumuueckas popmyna 112]
H,N. O

y F
N

F F

Hckomoe coenquHeHne CUHTE3npoBaiu u3 S-[(2-amuno-3-propnupuans-4-
wi)Metnn|-2-(4-nuknonponui-2-pTopaHminHo)-3,4-nudpropbenzamuna (coennHeHNE
a9) U cOOTBETCTBYIOIETO 4-HUTpOpeHUICyab(pamaTa Npu TAKUX Ke YCIOBHUIX, KaK

ONUCaHHbIE B IpUMeEpe NMOJydeHus coenuHenus A-1.
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XKXMC, m/z: 578 [M+H]"

B3XX, Bpems ynepxxkuBanus: 0,89 mun (ycnosus nposenenus asanusa: C)
Coenunenue A-47:
N-Iuknonponun-3,4-gudprop-2-(2-prop-4-itopanununo)-5-[[3-prop-2-[(1-

METHJILUKJIO0YTHI)CYIb(aMOMIAMUHO |TUPUIUH -4 -1 |MeTHI |OeH3aMu A

[Xumuueckas popmyna 113]

N__o
Q QVQEE F
0.0 N N
/\\S//\ I/ \©\
NN F
HoH ¢ F

Hckomoe coenquHeHne CUHTEe3upoBaiu u3 5-[(2-amuno-3-propnupunns-4-
wi)metwi |-N-uuknonponui-3,4-nudrop-2-(2-prop-4-fionannnuHo)0en3zamuna
(coenunenue al0) u cooTBeTcTBYIOLEro 4-HUTPOdEHUICYIb(hamMaTa NP TAKUX XKe
YCIIOBHSIX, KAK OMUCAHHBIE B IPUMEpPE MOJyUeHHs coequHeHnust A-1.

XKXXMC, m/z: 704 [M+H]"
B3XX, Bpems yaepxxkuBanus: 0,97 mun (ycnosus nposeneHus asanusa: C)

Coenunenue a26:

5-bpom-2,3,4-TpudTopOeH3oiiHas KuCiIoTa

[Xumuueckas popmyna 114]
HO.__O

Br F
F

PeakMOHHBIN COCY/, B KOTOPBIHM nmomemanu Boay (81 mur), oxaxkaanu 10
BHeIIHel TeMmnepaTypsl, paBHOU 0°C, u noOaBIsIIN KOHIIEHTPUPOBAHHYIO CEPHYIO
kucioty (162 mu). 3atem nobasinsnu 2,3,4-tpudropOensoitnyro kuciory (27,0 r, 153
mmoJisi) u cyabdat kanus (401 mr, 2,30 MMOJISI) U cMeCh HarpeBaJin A0 BHEIIHEN
TeMrepaTypsl, paBHol 55°C. B Teuernue 2,5 4 mo karmisiM q00aBIIsLIN BOTHBIN
pacTBoOp, MONy4YeHHBbIH U3 Opomara Hatpus (25,4 r, 169 mmoneii) u Boxsl (108 mn), u
CMech IepeMellnBaiu B TedeHue 2,5 4. PeakunoHnHywo cMech oxnaxaanu a0 0°C u
3aTeM 100aBIIsUIN BOJHBIA PacTBOp, MOJYYEeHHBIN U3 cyabdura HaTpus (24,3 1, 161

MMOJb) 1 BoAbI (324 ma). Kpucrannsl oTGuIbTPOBBIBAIHN, NTPOMBIBAIN BoxoH (162 M)
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U CyLIUIU 00QyBKOH BO3YXOM M MOJy4YaJH HCKoMoe coennHeHue (27,9 r, 71%) B

BUJ€ OE€CLIBETHOIO TBEPJOTO BEINECTBA.

KXMC, m/z: 253 [M-H]

B3XX, Bpems ynepxxkuBanus: 0,66 muH (ycnosus nposenenus asanusa: C)
Coenunenue a27:
5-bpom-2-(4-uuknonponui-2-GpropaHunuuo)-3,4-nupTopOeH30lHas KUCIOTa

[Xumuueckas popmyna 115]
HO.__O

h
N

Br F
F

PeaknuonHBIN cOCyA, B KOTOpBIN noMemanu 1 M pactsop
ouc(tpumeruncunmi)amuna autus B TT'® (206 ma, 206 mmouneit), oxaaxaanu 10
BHEIIHEN TeMmepatypsl, paBHol -15°C, u mo kanusM nodausiu pacTsop 4-
nukionponui-2-proparununa (11,6 r, 76,5 mmous) B TT'® (30 mur). B reuenue 30
MUH 110 KaruisiM 100aBisinu pactBop S-6pom-2,3,4-1pudTopOeH30HHON KHCIOTHI
(coenunenue a26,15,0 r, 58,8 mmoust) B TT'® (120 M) 1 cMech mepeMeIInBaIn B
tedueHue 30 muH. [Tocne nocaenyromero no0aBaeHNus K peaklMOHHON cMecu 5 M
pacTBOpa XJOPUCTOBONOPOAHON kucaoThl (118 M) cmech HarpeBanu 10 KOMHATHOM
TEeMIIepaTypbl U HKCTparupoBaimu uzonponuianeratomM (75 miu). OpraHudeckuil cioi
ABaKJbI MPOMBIBAJIU BOAOH (75 Mi) u onuH pa3 15% BOIHBIM pacTBOPOM XJIOpHAA
HaTpus (75 MJI) U KOHLUEHTPUPOBAJIH NPU MOHMKEHHOM AaBjieHuu. K monyyeHHOMY
KOHIEHTPUPOBAHHOMY OCTaTKy nodapisiiu aneToH (120 mi) u mocjie IpOBOAUMOTO
11l pACTBOPEHHS] HATPEBAHUS I 00eCIeueHUsT OCAXKAEHHS KPUCTAJIIOB 100aBIIsLIH
BoAy (45 mn) u 3arpaBouHble kpuctawisl (150 mr). K monydeHHOH cycneH3nu
nobasinu Boay (45 M) u kpuctaiiabl oTGuiabTpoBbiBaau. [locie MPOMBIBKY KUIKOU
cMechio aneron/sona (1/2) ux cymunu npu BHewHel temnepartype, pasaoit 40°C, u
IpU MOHM)XEHHOM JIaBIICHUH U MOJIydanu uckomoe coennHenne (19,4 r, 85%).
XKXMC, m/z: 386 [M+H]"

B3XX, Bpems yaepxkuanus: 0,62 muH (ycnosus nposeneHus ananusa: C)
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Coenunenue a28:
5-bpom-2-(4-uukaonponuin-2-GTopaHuinHo)-3,4-nudpropdeH3zammun
[Xumuueckas popmyna 116]
H,N___O
H F
N

Br F
F

B peakuoHHBIN COCYA, B KOTOPBIH nmoMemanu S-6pom-2-(4-mukinonponui-2-
dbropanunnHo)-3,4-nupTopOeH3oitHy0 kucnory (coenunenue a27, 13,0 r, 33,7
MMoJist), nodasmsiu aneToHuTpua (104 ma), TI'® (26 ma) u 1,1°-
kapOoHmnanumunason (8,2 r, 50,5 MMouisi) U cMech MepeMenInBaiu MPU KOMHATHON
Temneparype B TedueHue 2 4. [Tocne nobGaBieHus kK peakIuoHHOH cMmecu 28% pacTBopa
aMMuaka B Bozae (13 mur) cMech nmepemMenInBaiyd P KOMHATHOH TeMIlepaType B
teyeHune 30 MuH u 3aTeM B Tedenue 1 1 nodasisinu Boay (117 mu). Kpucramier
OT(PUIBTPOBBIBAJIHN U MPOMBIBAJH BOJOH U 3aTE€M CYIIHWJIHU NPU BHEIIHEH TeMIeparype,
paBHoO# 40°C, 1 mpu NMOHMXEHHOM AABJICHUU U NMOJydaIn uckoMoe coenuHenue (12,0
r, 93%).

XKXMC, m/z: 385 [M+H]"
B3OXX, Bpems ynepxkusanus: 0,52 muH (ycnosus nposenenus asanusa: C)

Coenunenue a30:

N-[3-@Top-4-(TUAPOKCUMETHI ) TUPUANH-2-1J1 |alleTAMUIMETAHCY b OHAT

[Xumuueckas popmyna 117]

i N: | OH ¥
N ~SoH
F

(1) Cunres N-[4-[[TpeT-OyTHI(AUMETHI )CUITHI | OKCUMETHI | -3 -pTOpIupugH-2 -
uijameramMmuaa

ITocne nobaByieHus B peaKLUOHHBIN cOCy 1 TpeT-0yTuia-[(2-xmop-3-
dropnupunnH-4-un)merokcu | numeruncunana (180 r, 653 mmouns), Xantphos (22,7 r,
39,2 mmoust), kapbonara kanus (135 r, 979 mmonreii), aueramuna (77,1 r, 1,31 mons) u
2-metun-2-6yranona (540 mi) U3 cocyna nmyTeM BaKyyMUPOBAHUS YAAJISAIN BO3AYX U
COCY/J 3aIOJHSAJU a30TOM. 3aTeM 100aBIIsIH

Tpuc(nudbensununenaneron)aunannanuii(0) (14,9 r, 16,3 mmons) u Tonyoun (540 mi),
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3aTeM MOBTOPSIN yAaJleHHe BO3AyXa MyTeM BaKyyMHUPOBAHUS U 3aM0JHEHHE a30TOM.
Cwmech HarpeBanu B aTMocdepe 10 BHEIIHel Temneparypsl, paBHoit 120°C, u
NepeMelBaInd B TeueHrue 7 4. BHEIIHIO TeMnepaTypy MOHUXKAIU A0 KOMHAaTHON
TeMIEpPaTypbl U PEaKLIUOHHYIO CMeCh (PUIBTPOBAIHN U MPOMBIBAIN TOJNYO0sIOM (450 mi).
K ¢unprpaty nobasisnu akTuBHpOBaHHBIHN yroib (9,00 r, 749 MMoneii) u cmech
nepeMeIlnBali NpU KOMHATHON TeMmIieparype B TedeHue | 4. 3aTeM peaklUOHHYIO
cMech QUIBTPOBAIH U JBAXKAbl TPOMBIBAJIH TOJIYOJOM (TMEPBbIH pa3 ¢ moMomb 270
MJI U BTOPO# pa3 ¢ momoupio 180 M) U moJiyyaiu HEOUULIEHHBIH TPOAYKT, N-[4-
[[TpeT-OyTua(auMeTn)CHInI|OKCUMETHI|-3-PTOpIUPUANH-2- 1T |alleTAMH, B BUE
pacTBopa B TOJIyOJIE.
XKXMC, m/z: 299 [M+H]"
B3OXX, Bpems ynepxxkuanus: 0,81 mun (ycnosus nposenenus aHanusa: C)

(2) Cunre3 coenunenus a30

B peakuuoHHBIN cocyn n1o0aBisIu MojdydeHHbIH pacTBop N-[4-[[TpeT-
OyTHI(AMMETHIT)CUITUI |OKCUMETHI | -3-pTopnupunuH-2-uilaneraMuaa B TOJIyOJe,
tonyou (175 mu) u meranon (195 mur) U U3 cocyna nyTeM BaKyyMUPOBAHUS YAAISIN
BO3JlyX U COCYJ 3aMOJIHSIU a30TOM. 3aT€M IpU BHEUIHEN Temmeparype, paBHoi 10°C,
1o KamjsiM 100aBisanu MeTaHcynb(oHOBYIO kucaoty (188 r, 1,96 mouns), 3aTem cMmech
nepeMelNBalIu NP KOMHATHOH TeMInepaType B TeueHue 2 4. PeakiluoHHyH0 CMech
OXJIaXAAJIM 10 BHEIIHEH TeMnepatypsl, papHoi 0°C, u nmepeMeIinBaiyu B TeYEHHE 3 4.
Ocanox oTGHUIBTPOBBIBAIN M MIPOMBIBAIHN OXJIAKJEHHON JKUJIKOH CMEChIO TOJY 0J1a
(312 mu) u metanona (78 mi). B peakunoHHbIN cocyn n00aBsan OTQUIBTPOBAHHOE
TBEPIO€ BEIIECTBO M KUIAKYIO cMech Tosyoda (1,1 i) u aTanona (492 mi) u cMech
nepeMelIBalu NpU BHeIIHeN TeMnepatype, paBHoi 0°C, B Teuenue 1 u. Tepnoe
BEI[ECTBO OT(PUIBTPOBBIBAIU M MPOMBIBAJIHN KUIKOH cMechio Tosyona (281 mi) u
sranona (117 mi), U 3aTemM CylmIuiau Npu BHEIIHEH TeMneparype, pasHoi 40°C, u npu
MOHM)KEHHOM JIaBJIeHUM U mojiy4daiu coequHenue a30 (149 r, 81%).
XKXMC, m/z: 185 [M+H]"

B3XX, Bpems yaepxkuanus: 0,30 muH (ycnoBus npoBeneHus aHanusa: E)
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Coenunenue a3 1:
(2-Aueramun-3-propnupuauH-4-ua)MeTHIMETHIKApOOHAT
[Xumuueckas popmyna 118]
O N~ |
N AN O\H/O\
HoF O
B peakuuoHHBIN coCya, B KOTOpbIH nmomemanu N-[3-¢pTop-4-
(ruApOKCHUMETHI ) TUPUAUH-2-1JT|aneTaMuIMeTancynbponat (coequnenue a30, 50,0 r,
178 mmoneit) u 2-metunrerparunpodypas (750 mur), mpu KOMHAaTHOH TeMmIiepatype
nobasnsn 4-gumerwinaMuHonupuauH (52,3 1, 428 mmoneii). BHemHIO0 TeMnepaTypy
noHmxkanu g0 0°C, nobasmsiu metunxjgopdopmuat (21,9 r, 232 Mmosi) u cMech
HarpeBaju 10 KOMHATHOHN TeMnepaTypbl U nepeMemusanu. OcaguBuieecs TBepaoe
BEI[ECTBO OT(PUIBTPOBBIBAIU U (PUIBTPAT KOHLUEHTPUPOBAIH NIPU MOHNUKEHHOM
JaBJEHUU U NpU BHeLIHel Temnepartype, paBHoil 40°C. K KOHLIEHTpUPOBAaHHOMY
octaTky nobasysumn 3tunanerat (300 mur) st obecrnedeHnst ero pacTBOPEHUs IpHU
KOMHAaTHOH TeMmnepatype u 3arem godasusiu JUIIDA (31,2 man, 178 mmoueit), rentan
(150 mur) m 3aTpaBouHble KpUCTaibl. Ilocne 3aBepieHns OCaXKIEHUs KPUCTAIIOB
nobasnsanu rentad (1 1). CycneH3no oxja)Xaaiu 10 BHEIIHEH TeMnepaTyphl, paBHOM
0°C, u 3aTeM KpUCTaJIbl OTQUIBTPOBBIBAIN U IPOMBIBAJIH KUIKON CMECHIO
stunauerar/rentan (2/7). Ux cyumunau npu BHeIHel Temneparype, pasaoit 40°C, u
NpU MOHM)XKEHHOM JIaBJICHUH U MoJy4daiu uckomoe coenuHenne (31,3 r, 72%) B Buae
OecCIBETHOTO TBEPAOTO BELIECTBA.
KXMC, m/z: 243 [M+H]"
BOXX, Bpems yaepxkuBanus: 0,37 muH (ycnoBus npoBeneHus ananusa: C)
Coenunenue a32:
5-[(2-Aueramun-3-¢propnupuanH-4-m1)MeTH |-2-(4-LHUKJIONPONHI-2-
¢ropanmnmHo)-3,4-nudpTopOeH3zamus
[Xumuueckas popmyna 119]
H,N.__O

o F
N



10

15

20

25

30

~114 -

ITocne nobaByieHUs! B peaKLIUOHHBIN cocyn S-0pom-2-(4-muKIONPOMII-2-
¢ropanununo)-3,4-nupropdbenszamuna (coequnenne a28, 10,0 r, 26,0 mmous),
ouc(nmunakonsito)nudopa (7,3 r, 28,6 mmodns), auerara kanus (7,6 v, 77,9 mmons) u 2-
metuaTerparuapodypana (150 mi) u3 cocyna nyreM BaKyyMHPOBAHUS yAAJIAIN
BO3JYX M COCYJ 3aMOJIHSUIH a30TOM. 3aTteM no0aBsiiu (2-aunukiaorekcunpocduHo-
2,4’ ,6’-tpunzonponui-1,1’-6udennn)-[2-(2’-amuno-1,1’-
oudenun)|namnanuii(Il)merancynbdonar (440 mr, 0,52 MMOJIs1) U TOBTOPSLIH
yAaJeHne BO3yXa MyTeM BaKyyMHPOBAHUS M 3amoHeHne a30ToM. CMech HarpeBaiu
B armMoc(epe a30Ta 10 BHEUIHEH TemnepaTypbl, paBHoH 80°C, u nepeMeInBaim B
TedeHue 6 4. BHeIIHIOI TeMnepaTypy NOHMUXKAJIU O KOMHATHON TeMIIEpaTyphl,
nobasnsnn kapbonat kanus (10,8 v, 77,9 Mmos1) u U3 cocyaa nytem
BAKYYMHUPOBAHUS YAAISAIN BO3AYX U COCYJ 3aMOJHSIN a30TOM. 3aTeM nobdasisun (2 -
aunukigorekcunpocpuno-2’,4’,6’-rpunzonponui-1,1’-oudennn)-[2-(2’-amuno-1,1’-
oudenun)|nannanuii(I)merancynosdonar (1,1 r, 1,3 MM0OJIS) 1 TOBTOPHO MPOBOAUIHU
yAaJeHHne BO3yXa MyTeM BaKYYMHPOBAHHS U 3aIIOJIHEHHE a30TOM, 3aT€M H00aBIIsUIIH
pactBOp (2-aumetamMun-3-GpTOpHUPUIUH-4-1JT)MEeTUIMETHIKapOOHaTa (COeqUHEHH €
a3l, 12,6 r, 51,9 mmons) B 2-metunrerparuapopypane (150 mi). Cmecr Harpesanu B
atMoc(epe azora npu BHEIHeN Temneparype, paBaoi 70°C, 1 mocae mpoBOIHUMOTO
TPUIKIBI ¢ MpoMexxyTkaMu B 20 MuH nobasnenus Boasl (935 Mk, 51,9 mmous), cmech
nepeMeinnBanu B TeueHue 20 MuH. 3aTeM mo KarmiasaMm gobdasisuiu Boay (7,0 mit), cmech
nepeMelnBaIu B Te4eHHue 2 4, 0OaBIAIN PacTBOP, MOJy4YeHHbIH n3 N-
auetrmnnucrenHa (847 mr, 5,2 mmodnst) u Boasl (150 mi), U cMech mepeMenuBaiu B
teueHue 1 4. [locne oxnaxneHus 10 BHeWHeNH TeMnepatypbl, paBHoil 40°C, BOOHBIH
cioit orOpaceiBanu. OpraHu4ecKuii cioi npombiBaiu 15% BOIHBIM PacTBOPOM
xjopuna Hatpus (150 mi), HEpacCTBOPUMOE BEIIECTBO OT(HUIBTPOBBIBAIU H
NPOBOAUIN KOHLEHTPUPOBAHUE MIPH MOHMKEHHOM naBieHNU. K nmony4deHHOMY
KOHIIEHTPUPOBAHHOMY OCTAaTKy mpobaBisuin aueToHUTpu (500 Mir) U cMech HarpeBaiu
npu BHELIHEH Temnepatype, paBHoi 100°C, no obecrnedeHust paCTBOPEHHS U 3aTEM
OXJIAKJAJIN 10 KOMHATHOH TeMrepaTypbl. KpucTaniasl oTpHUIBTPOBBIBAIH U
IPOMBIBANIN alleTOHUTPpUIOM (200 M) 1 3aTeM CYLIMJIM IIPU BHELIHEH TeMmepaType,
paBHO# 40°C, 1 Ipy MOHMKEHHOM AABJIEHUU U MOJy4aIl HCKOMoe coenuHenue (8,34
r, 68%).

KXMC, m/z: 471 [M-H]



10

15

20

25

-115-

B3XX, Bpems yaepxxkusanus: 0,74 muH (ycnoBus nposeneHus asanusa: C)
Coenunenue a9:
5-[(2-AmuHo-3-pTopnupuauH-4-un)merun]-2-(4-uKI0TPOIHI-2-

dropanmnnHo)-3,4-nupTopOeHzamun

[Xumunueckas ¢popmyna 120]
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IIpumep nonyuenus a9-2:

B peakMOHHBIN COCYA, B KOTOPBIH moMemanu S-[(2-aneramun-3-GTopnupuanH-
4-un)metnn|-2-(4-uukiaonponui-2-GTopaHuiInHo)-3,4-nudrTopbeH3amMmun (CoequHEHNE
a32, 100 wmr, 0,21 mmons), nobasisiu MeTarou (3 mur) u S M pactsop
XJIOPUCTOBOAOPOAHON KUCHOTHI (0,42 M, 2,1 MMOJIs1) U CMeCh NepEMELINBAIIHU MIPH
BHelIHel TeMnepatype, paBHoil 50°C, B TeueHue 6 4. PeakJUOHHYIO cMeCh
OXJIAKJAJIM 10 KOMHATHOM TeMIepaTypsl U 100aBisiin 2 M BOIHBIN pacTBOp
ruapokcuna Hatpus (1,1 mu, 2,1 mmons). K nonyueHHol cycneH3un 100aBisiin BOAY
(0,5 ma) u xpucrtannsl oTGUIbTpOBBEIBANIN. [loCIE MPOMBIBKH JKUAKOH CMECHIO
MeTaHoJ/Bofa (3/2) ux cyumuau npu BHeIHeH temneparype, pasHoit 40°C, u npu
NOHWKEHHOM JaBJICHUH U noJy4anu coenuHenue a9 (77,7 mr, 85%) B BUne
OeCIIBETHOrO TBEPJOIr'0 BELIECTBA.

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

BOXX, Bpems yaepxkuBanusi: 0,61 muH (ycnosus npoBeneHus aHanusa: C)
Coenunenue A-1:
2-(4-Iuknonponun-2-¢propaHununo)-3,4-nudrop-S-[[3-pTop-2-

(MeTHiCY B aMOMIAMHUHO )TUPUIHH-4-1JT | MeTHI |OeH3aMHI A

[Xumuueckas popmyna 121]
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IIpumep nonyuenus A-1-2:

ITocne pacTtBopenus 5-[(2-aMmuHO-3-PpTOpnUpUANH-4-Un)MeTnn]-2-(4-
LUKJIONpOonui-2-pTopaHuianno)-3,4-nudpropdbensamuna (coenunenue a9, 100 wmr,
0,232 mmoust) B 6e3soguoMm IMA (1 mi) nobasisuin nupuaus (56,4 mxi, 0,697
MMoJIs1). 3aTeM cMech oxnaxaanu 1o 0°C, 3atem noOaBisu
metuicynbpamomaxuopun (30,2 mki, 0,349 MMoJisl) U CMeCh IEpEMEINBAIH B
teueHue 1 4. K peakunonno#i cmecu nodasnsiu aneronutpui (0,6 mi), soay (0,3 mn)
U 3aTPaBOYHBIC KPUCTAJLIBI (1 Mr), TeMnepaTypy MOBBIIIAJN A0 KOMHATHOM
TeMnepatypsl u 3arem nobasisiau Boay (0,7 mia) u aneronutpui (0,4 M) u cMech
nepememnBain B TedeHne 20 4. Ocanok OTGUIBTPOBBIBAIN U TPOMBIBAIH KUAKOM
cMmechbio areroHutpui/sona (1/1) u monyuanu coenunenue A-1 (93,1 mr, 77%) B BUOE
OecIBETHOrO TBEPAOTO BEIIECTBA.

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

Harpuesas conp coequnenus A-1:

Harpuesas conp 2-(4-nuknonponui-2-GropaHununo)-3,4-nudrop-5-[[3-¢pTop-2-
(MeTuncynbhaMOUIaAMHUHO ) TUPUAHH-4-1J1 |MeTHJI |OeH3aMuaa

[Xumuueckas popmyna 122]
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(1) IMonyuenue obpaszua A-la (popma I)

K 2-(4-uuknonponuin-2-¢propanununo)-3,4-nudrop-S-[[3-pTop-2-
(MeTuycynbpamMomIaMuHO )TUpUAuH-4-ui|meTuia |6ensamuny (coequnenue A-1, 3,03
r) nobasnsnu anetos (10,6 muor) u JIMCO (1,51 M) 1 BemecTBO pacTBOPSUIH MPHU
KoMHaTHOU Temmepatype. K pactBopy nobasinsiiiu 20% pacTBOp 3TOKCHAA HATPUS B
stanotie (3,03 MJ1) u 3aTpaBOYHBIE KPUCTAJIJIBI HATPUEBOU coNiu coenuHeHus A -1
(obpaszen A-1b, omucaHHBIA HUXKE) U CMECh MEPEMEIINBAIN TP KOMHATHOMN
Temneparype B TedeHue | 4, 3arem noOasiusnu stanon (15,1 mix) u cmech
nepeMeInnBaIu NpU KOMHATHOH Temmeparype B TeueHue 4 4. 3aTeM no0aBisin

stanou (15,1 mur) m cMech mepeMeInnBaiIu IpU KOMHAaTHOR Temieparype B TeueHue 4
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9 U MOJIy4aJid HaTPUEBYIO coJib coequHeHust A-1 (2,74 r) B BuAe NOpoUIKOOOpa3HbIX
kpuctauioB (oOpaserny A-la (dpopma I)).

(2) Ilonyuenue obpasua A-1b

20% PactBop sTokcuaa Hatpus B 3tanose (0,054 miu) u MeTUIN300yTHIIKETOH
(0,161 mur) noGaysinu k coenuaenuto A-1 (53,6 Mr), cMech nmepeMeImnBaIu npu
KOMHATHOH TemmnepaTtype B TedeHne 30 MUH U 3aTeM J00aBIsIN METHIN300yTHIKE TOH
(0,161 mu) n nepememuBanue nponoykanu npu 60°C B Teuenne 4 nHeit. 3aTem
nobasnsuin IMCO (0,054 muin) u cmech nepemernBanu npu 60°C B Teuenne 5 4 u
NOJIy4YaJli HATPUEBYIO COJIb coenuHenust A-1 (25,6 Mr) B BUze NOpOIIKOOOPa3HBIX
kpuctamios (obpasen A-1b).

(3) llonyuenue obpazua A-lc

JAMCO (4,26 min) u 2 M BoaHbIil pacTBop runpokcuna Hatpus (1,07 mon)
nobasnsn k coequneHno A-1 (1,02 r). PactBop cymmian BeIMOpaXMBaHUEM TIPH -
20°C B TeueHue 4 AHell U 3aTeM CYLIUJIH NPU MOHUKEHHOM JaBJIEHUHU U NIpU
KOMHATHOH TemmepaTtype B TeueHne 3 nueil. [locne nobaBneHus K MOJyIEHHOMY
TBepaomy BemecTBy 1-nenranona (10,0 mi) cmech nepememusanu npu 80°C B
tedeHue 10 MuH. 3aTeM ee mepeMeluBaid NpU KOMHATHON TeMrepaType B TeUeHue 6
9 ¥ [OJIy4ajid HaTpUEeBYIO cosib coequHeHust A-1 (0,966 r) B Buae nopomkooOpa3HbIX
kpuctamios (oOpasen A-1c¢).

(4) AHanu3 ¢ MOMOUIBIO MOPOIIKOBOM peHTreHorpaduu

O6paser; A-la (¢popma I), obpazerny A-1b u obpasen; A-1c aHanu3upoBaau ¢
MOMOIIBI0 TOPOIIKOBOHW PEeHTreHOrpaduu mpu CAEAYIOMHUX YCIOBHUSX.
IMpubop: SmartLab, D/gerextop Tex Ultra (Rigaku Corp.)
Antukaroa: Cu
Hanpsixenune Ha TpyOke: 45 kB
Tox Ha TpyOke: 200 MA
lar npu ananusze: 0,02°

PesynbraThl aHaNM3a ¢ MOMOIIBIO MOPOLUIKOBOH peHTreHOrpadu MpeICTaBICHBI
Ha ¢ur. 1-3. Ha ¢ur. 1 npeacraBieHa nopomkoBas peHTreHorpamma odpasua A-la
(bopma I). Ha ¢ur. 2 npencrasiieHa MOPOIIKOBAsi peHTreHOorpamma odpasua A-1b. Ha
¢ur. 3 mpeacraBieHa MOPOLMIKOBAs peHTreHorpamma obpasua A-1c. Ha ¢ur. 1-3 no
ropusoHTanbHON ocH (ock X) ykazaH yroa nudpakuuu 26 (°) u o BepTUKAJIbHON OCH

(och Y) ykazaHa HHTEHCHBHOCTB IOJIOC.
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(5) UonHnas xpomartorpadus
IIpu onpeneneHun comeprKaHusl HOHOB HATPHUsS B KpUcTayiax oOpasua A-la
(dpopma I) c momoub0 HOHHOHM XpoMaTorpaduu yCTAaHOBIEHO, YTO OTHOIIEHUE
KOJIMYECTBa MOJIEHl HIOHOB HATPUS K KOJIMYECTBY MoJiel coenuHeHus A-1 cocraBiser
0,99. Oto nmonreeprxkaaet, 4To obpaszen A-la nmpeacrapisieT cOOOH MOHOHATPUEBYIO
cosb. MccnenoBanue ¢ MOMOIIBIO HOHHOH XpoMaTorpaduyu NpoBOAIH IPH
CIAEAYIOUIUX YCIOBUSX.
IMpubop: Dionex ICS-1600, AS-AP (Thermo Fisher Scientific)
Kononka: Dionex IonPac CG16 (5x50 mm)/CS16 (5x250 mm) (Thermo Fisher
Scientific)
OmoeHT: 30 MMOJIB/TT PacTBOP METAHCYIb(HOHOBON KHUCIOTHI
Yerpoiictso nist monasieHus nomex: Dionex CERS-500, 4 mm, 88 MA (Thermo Fisher
Scientific)
Temnepatypa xononku: 40°C
Cxopoctb nmoToka snroenTa:; 1,00 mu/mMuH
HNmxextupyemblii o0pem obpasua: 10 Mxa
JleTeKTOp: NETEKTOP 3IEKTPONPOBOAHOCTH
O06pabotka obpasua: obpaserny A-la cycnennupoBanu B 20 MMOJIb/J pacTBOpe
METaHCYJIb()OHOBON KHUCIOTHI ¢ 00ecreueHneM KOHIEHTpaluu, pasHoi 0,5 Mmr/mi, u
CYCTIEH3HIO BCTPSIXUBAJIM M IEPEMELINBAIN B TeUeHUe 17 4, HOHbI HATPUS
SKCTPAarupoOBaId U UCCIENOBAIN HANOCATOYHYI0 KUAKOCTD.
Coenunenue bl:
Metun-3,4-nudprop-2-(2-prop-4-itonanununo)-5-[[3-prop-2-
(MeTHIICYIB(aMOMIAMHUHO )TUPUIHH -4-1JT | MeTUI |0eH30aT
[Xumuueckas popmyna 123]
0. 0O
H
N

F F
Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMuno-3-pTopnupunus-
4-unm)merun]-3,4-nudrop-2-(2-prop-4-fionanunuHo )oeHszoara (CoennHeHue abd) npu
TAaKUX K€ YCIOBHUAX, KaK OMMMCAHHBIE B IPUMEpE NOJIyUeHUs coequHeHus A-25, 3a

HCKJIFOUEHHEM TOr0, 4TO BMecTo Oe3BonHoro JIMA ucnonb3oBanu 6e3BoaHbiii NMP.
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XKXMC, m/z: 436 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,00 mun (yciaoBus npoBeaeHus aHanusa: D)
Coenunenue b2:
3,4-Audrop-2-(2-prop-4-fiomanununo)-5-[[3-prop-2-

5 (MeTuncynbhpaMOuIaMUHO ))THPHUINH-4-1T|MeTHI |OeH30MHHAasT KHCIOTa

[Xumuueckas popmyna 124]
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CwmemaHHbIH pacTBOp MeTUI-3,4-nudTop-2-(2-prop-4-ionanmnuno)-5-[[3-drop-
2-(metricynb(haMOUTAMUHO )TUPUIHH-4-un|MeTun |0en3oara (coequnenue bl, 158
10 mr, 0,253 mmons) B TT'® (4,8 min) u Boxe (2,4 mur) oxnaxknanu go 0°C, nobasisuin
MOHOTHApPAT runpokcuna gutus (60,6 mr, 2,53 MMOJISA) U CMECh IIEPEMEIINBAIN TPH
KOMHATHOW TeMIepaType B Te4eHue 2 4. 3aTeM K peakLHOHHOUW cMecH nobasisin 2 M
pPacTBOP XJIOPUCTOBOAOPOIHON KHCIOTHI, 3aT€M CMECh SKCTPAarupoBan
stunaneraroM. OpraHu4ecKui CJIOW MPOMBIBAJIN HACBIIIEHHBIM PACTBOPOM paccolia u
15 cymuin Hax 6e3BoaHbIM cyabdarom HaTpus. [Tocne ordpunbTpoBbIBaHUA
OCYINAIOLIEro peareHTa OpraHudecKuil cJod KOHIEHTPUPOBAIH NPU OHUKEHHOM
JABJICHUU M MOJy4Yau uCKoMoe coenuHeHue (161 Mr) B Buze BCIIEHEHHOTO BELIECTBA.
XKXMC, m/z: 611 [M+H]"
BOXX, Bpems yaepsxkuBanusi: 0,67 MuH (ycJOBUS MpOBeneHUs aHanu3a: D)
20 Coenunenue B-1:
3,4-udrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTuiCcy b aMOMIaMUHO )IUPUAHH -4 -1 |MeTu |-N-(2-THAPOKCUITOKCH )OeH3aMH

[Xumuueckas popmyna 125]
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Hckomoe coenuHenne cuntesuponanu u3 3,4-gudrop-2-(2-prop-4-
HomaHuNnHO)-5-[[3-pTop-2-(MeTuncynbhaMOUIaMIHO ) TUPUANH-4-
wi|meTns|0eH301HON KUCIoTh (coennHenne b2) 1 COOTBETCTBYIOIETO aMUHA TIPU
TaKUX K€ YCJIOBHUAX, KaK OMMCAHHBIE B IPUMEpE NMOJIYUEeHUs COeJUHEHNUS a8.
XKXMC, m/z: 670 [M+H]"

B3XX, Bpems yaepsxkuBanusi: 1,07 MuH (yclOBuUs MpOoBeneHUs aHanu3a: A)

Coenunenue B-2:

3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-prop-2-

(MeTmiCy b aMOMIaMUHO )TUPUAHH -4 -1 |MeTH |-N-(2-MeTOKCUITOKCH )OeH3aMU T

[Xumuueckas popmyna 126]
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Hckomoe coeqnHeHne CUHTEe3upoBainu us 3,4-gudrop-2-(2-¢prop-4-
HomaHuNNuHO)-5-[[3-pTop-2-(MeTuncynbhaMoOUIaMIHO ) TUPUANH-4-
W1 |MeTH|0eH301HON KUCIOTH (coenuHeHne b2) 1 COOTBETCTBYIOIETO aMUHA TIPU
TAaKUX K€ YCIOBHUAX, KaAK OMUCAHHBIE B IPUMEpE NMOJIYUEeHUs COeJUHEHNUS a8.
XKXMC, m/z: 684 [M+H]"
BOXX, Bpems yaepkuBanusi: 1,56 muH (ycloBusl mpoBeneHus aHaiusza: B)

Coenunenue B-3:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-prop-2-
(MeTHiICYIBMaMOMIAMHUHO )IUPUAHH -4 -1 |MeTudn |-N-(2-
MeTHIUUKIonponui)oen3amus (cMechb 4 H30MepOB)

[Xumuueckas popmyna 127]
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Hckomoe coequHeHne CUHTEe3upoBanu us 3,4-nudrop-2-(2-prop-4-

HomaHunnHO)-5-[[3-pTop-2-(MeTuncynbhaMOUIaMUHO)TUPUANH-4-
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ui|MeTu |6eH30HHOM KUCIOTHI (coennHeHne b2) U COOTBETCTBYIOIIETO aMHHA TIPU
TaKHUX XK€ YCJIOBUSIX, KaK ONMMUCAHHBIE B IPUMEPE MOJYUYCHUS] COSTUHEHUS a8,
KXMC, m/z: 664 [M+H]"
B32XX, Bpems ynepxxuBanus: 1,70 mus u 1,72 mus (ycJ0BUS MPOBENESHUS aHAJIN3A:
B)
Coenunenue B-6:
(+/-)-N-(2,2-Audropuunknonponun)-3,4-guprop-2-(2-pTop-4-itogaHuNIuHO)-5-
[[3-dTop-2-(MeTuACYIbMaAMOUIAMUHO )TUPUAUH -4 -1 |MeTH |0eH3aMua (pamemar)

[Xumuueckas popmyna 128]
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Hckomoe coequHeHne CUHTEe3npoBainu u3 3,4-nudrop-2-(2-¢prop-4-
HomaHuuHO)-5-[[3-pTop-2-(MeTuncynbhaMOUIaMIHO ) TUPUANH-4-
wi|MeTni|6eH301HON KUCIoTH (coennHeHne b2) 1 COOTBETCTBYIOIETO aMUHA TIPU
TAaKUX K€ YCJIOBHUAX, KaK ONMHCAHHBIE B IPUMeEpe MONyUYeHUs1 coequHeHus al2.
XKXMC, m/z: 686 [M+H]"

BOXX, Bpems yaepskuBanus: 1,69 muH (ycioBus npoBeaeHus aHanusa: B)

Coenunenne B-4:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(metuncynbdpamonnaMuHo ) nupunuH-4-un|metun |-N-[(1S, 2R)-(+/-)-2-
MeTHJILUKJIONponu |0eH3amun (pamemar)

[Xumuueckas popmyna 129]
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Coenunenue B-5:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(metuncynbpamonnaMmuHo)nupuauH-4-un|metun]-N-[(1R, 2R)-(+/-)-2-
METHJILUKJIONPONHI|OeH3aMu (panemar)

[Xumunueckas ¢popmyna 130]

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTnicynbhamMonIaMuHO )NUpUAHH-4-ui | MeTun |-N-(2-
MeTHJIIUKJIONponui)oeH3amMmusa (cMech 4 n3oMepoB, coenuHenne B-3, 57 mr) ounmanu
¢ momotunpio npenapatuBHoit BOXX (kononka: 5 mkm, YMC Triart C18 plus, 4,6 x150
MM, 0,1% Boxusiii pacteop TP®K/0,1% pacrBop T®K B aneToHUTpHUIIE) U MOTYUAIH
coenunenue B-4 (14,7 mr) u coenqunenue B-5 (41 mMr) B Buage OTAENBHBIX TBEPABIX
BEIECTB.
Coenunenue B-4
XKXMC, m/z: 664 [M+H]"
B32XX, Bpems ynepxxuBanus: 1,70 mus (ycioBus nposeneHus ananusa: B)
Coenunenne B-5
XKXMC, m/z: 664 [M+H]"
BOXX, Bpems yaepskuBanusi: 1,72 muH (yCJIOBUS MpOBeNeHUs aHalu3a: B)
Coenunenue B-8:
3,4-AudTop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(mponuncynb(GOHUTAMUHO ) TUPUIAHH-4 -1 |METHIT | O€H3aMU

[Xumuueckas popmyna 131]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMuno-3-pTopnupunus-

4-un)merun]-3,4-nudprop-2-(2-prop-4-fionanunuHo))oeH3zoara (coenuHeHue ab) u
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COOTBETCTBYIOLIEr0 CYyJb()OHUIXIOPHAA IPU TAKUX K€ YCIOBUSIX, KAK OITMCAHHBIE B
npuMepax nojy4deHus coenuHenus A-25, coennHenus b2 u coenunenus a8. OngHaxo
TpudTUIaMuH U 6e3BonHbIN J[XM ncnonb3oBaliun BMECTO NUPUANHA U O€3BOTHOTO
JAMA cOOTBETCTBEHHO, KOTOpbI€ UCIONb30BAIN B IPUMEPE MOJYUECHUS] COEAUHEHUS
A-25.

XKXMC, m/z: 623 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,63 muH (yCcJOBUs MpOBeneHUs aHalu3a: B)
Coenunenue B-9:
3,4-udrop-5-[[3-dpTop-2-(2-rUaAPOKCUITHICYTIbPAMOUTAMHUHO )TUPUIUH-4-

wi|merun]-2-(2-prop-4-HogaHmINHO )OeH3aMuA

[Xumuueckas popmyna 132]
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Hckomoe coenquHeHne CUHTE3UPOBaIN U3 MeTUI-5-[(2-aMuno-3-pTopnupunmus-
4-un)merun]-3,4-nudprop-2-(2-prop-4-fionanunnHo)oeH3zoara (coennHeHue ad) u
COOTBETCTBYIOILIEr0 CYyJb()aMOUIXIOPUAA MPU TAKUX XK€ YCIOBHUAX, KAK ONMCAHHBIE B
npuMepax nojy4deHus coenuHeHus A-25, coenuHenus b2 u coenunenus a8. OngHaxo
TpudTUIAMUH U O6e3BoaHbId JIXM ncnonb30Baiu BMECTO MUPUANHA H O€3BOTHOTO
JAMA COOTBETCTBEHHO, KOTOPBIE UCIIOIB30BATN B IPUMEPE MOJYUEHUS COSIHHEHUS
A-25.

XKXMC, m/z: 640 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,06 MuH (yclIoBus mMpoBeneHUs aHalu3a: A)
Coenunenne b8:
3,4-1udTop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-[(2-meTunnponan-2-

WJT)OKCHKapOOHMICYTb(aMOUTAMIHO |TUPUANH-4 -1 |MeTUI|OeH30HasT KUCIOTa

[Xumuueckas popmyna 133]
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Hckomoe coenquHeHne CUHTE3UPOBAIU U3 MeTUI-5-[(2-aMmuuo-3-pTopnupunus-
4-un)merun]-3,4-nudprop-2-(2-prop-4-fionanunnHo))oeH3zoara (coennHeHue ad) u
COOTBETCTBYIOLIEr0 CYyJb()aMOUIXIOPUAA NMPU TAKUX XK€ YCIOBHUAX, KaK ONHUCAHHbIE B
npuMepax nojydeHus coenuHeHus A-25 u coennHeHus b2. Onnako 6e3BoxHbIii NMP
UCIONIB30BaIH BMecTO Oe3BogHOoro JIMA, KOTOpPBIH HCIONBb30BAIN B IpUMeEpe
MoJydeHus: coequHenus: A-25.

XKXMC, m/z: 697 [M+H]"
BOXX, Bpems yaepxkuBanusi: 0,71 muH (ycioBusi mpoBeneHus aHanusa: D)

Coenunenue b9:

3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(cynapdamMounaMuHO ) MTUPUANH-4-UJT [MeTHT |O€H30MHASI KUCIOTa

[Xumuueckas popmyna 134]

HO O
H F
N
O\\S/,O P
HoN” ‘N F
F F

Xnoprpumermicunad (71,5 mku, 0,564 mmounst) nobasnsiiau Kk pacTBopy 3,4 -
nuprop-2-(2-prop-4-iiopanununo)-5-[[3-prop-2-[(2-mMeTunnponan-2-
WJ1)OKCUKapOOHMICYTb(HaMOUTAMUHO |TUPUANH-4 -1 |METUI|O€H30MHOM KUCTOTBI
(coenunenue b8, 131 mr, 0,188 mmouns) B 2,2,2-Tpudropatanone (2,6 M) U cMech
nepeMelInBaIu IPpU KOMHATHON TeMnepaType B TedeHue 1,5 4. PeakiuonHyo cmech
OYHIIAJIA C MOMOIIBIK KOJJOHOUHOM XpomaTorpaduu ¢ oOpamennoit pasoii (0,1%
BOJHBIH pacTBOP MypaBbHHOUN KUCIOTHI/0,1% pacTBOp MypaBbUHON KHCJIOTHI B
ALIETOHUTPUJIE) U MOJydaau uckoMmoe coenunenue (75,0 mr, 67%) B BUne
BCIIEHEHHOTO BELIECTBA.

XKXMC, m/z: 597 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,60 MmuH (ycioBus mpoBeneHus aHanusa: D)
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Coenunenue B-10:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(cynpdamMounaMuHO ) MTUPUANH-4-UJT [MeTHII |O€H3aMH T

[Xumuueckas popmyna 135]

H,N__O
o F
N/| N
Y
HzN’S‘” X .
F F

Hckomoe coequHeHne CUHTEe3upoBainu u3 3,4-nudrop-2-(2-¢prop-4-
HomaHuIuHO)-5-[[3-pTop-2-(cyapdhaMoniaMuHO ) TUPUANH-4 -1 |[METHI |0 €H30HHOI
KHCIIOTHI (coenuHeHue b9) U COOTBETCTBYIOIIEr0 aMIHA MPH TAKUX K€ YCIOBUSAX, KaK
ONKMCaHHBIE B IPUMEpPE MOJYyUYEHUs coequHeHus al2.

XKXMC, m/z: 596 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,11 muH (ycnoBus nmpoBeneHus aHanusa: A)

Coenunenne b10:

2-(2-Xnop-4-iionanununo)-3,4-nudprop-5S-hopmMundbeH30iiHas KUCIOTA

[Xumuueckas popmyna 136]
HO. __O

H Cl
N

@)

H F

2 M PactBop AJI B TT'® (6,53 mu, 13,1 mmouns) oxnaxkaanu no -78°C u B
aTMocdepe azora MeqJIeHHO 100aBIsLIH K pacTBopy 2,3,4-TpudpTopOeH30iHOM
kuciotel (1,00 r, 5,68 mmous) B TT'® (6 mi). [Tocne nepememuBanus npu -78°C B
teyeHue 50 muH Memnenno nobdasisnu JIM® (0,484 mn, 6,25 mmouns) u
nepeMelnBanue npoaoyokany npu -10°C B teduenue 2 4. B ornensHON K010€ pacTBOp
2-xnop-4-tionanununa (1,44 r, 5,68 mmons) B TT'® (15 mu) oxnasxknanu no -78°C, mo
karsiM nodasnsnu 1 M pactBop duc(rpumeruncuimi)amuna Jutust B TT®@ (13,6 mu,
13,6 mmos) u cMmech nepemermuBaiu B Tedernue 30 muH. [locne mepememmuBanus
n00aBISIIN MOJTYUYEHHYIO BBIIIE PEAKIHOHHYIO CMECh M MOJIYUEHHYIO CMECh
nepeMellBalIu NP KOMHATHOH TemnepaType B TeueHue 20 4. 3aTeM K peaKLMOHHON

cMmecu nob6aBsiau Boay u 2 M pacTBOpP XJIOPUCTOBOJAOPOAHON KUCIOTHI, 3aTEM CMECh
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SKCTparupoBaiu dTuianeratoM. OpraHu4ecKuil CJIONW Cymuin Haa O€3BOTHBIM
cynb(haToM MarHus M nocie OTGuIbTPOBBIBAHUS OCYLIAIOIIEr0 peareHTa
KOHILIEHTPUPOBAJH MPU MOHUKEHHOM JABJIEHUH U MOJIy4aJll HCKOMOE COEIMHEHUE B
BHJI€ HEOUYHUIeHHOro npoaykra (1,2 r).
XKXMC, m/z: 438 [M+H]"
B3XX, Bpems yaepsxkuBanusi: 0,91 muH (ycnoBusi nmpoBeneHus aHanusa: G)
Coenunenue bl2:
Metun-2-(2-xnop-4-tionanminuno)-3,4-nudrop-5-[(E)-[(4-
MeTHJI( eHHIT)CY b OHMITHAPA3UHUIUIEH |MeTHI |OeH30aT

[Xumuueckas popmyna 137]

0__0
e
y Cl
N
NP

N
S.,.-N
Ho "
F

Hckomoe coequHeHne CUHTEe3UpOBaiu u3 2-(2-xmnop-4-itoganunmuHo)-3,4-
nudrop-5-popmunden3oliHon kucaoTel (coequnenue b10) npu Takux *xe yCIOBUSAX,
KaK ONMHMCAHHBIE B IPUMeEpax MOJYYEHHUs COeNUHEHNs al u coequHeHus a2.

XKXMC, m/z: 620 [M+H]"

B3OXX, Bpems yaepxkusanus: 1,09 mun (ycnoBus nposenenus asanusa: G)
Coenunenne b14:
Metun-5-[(2-amuno-3-propnupunut-4-un)metu|-2-(2-xa0p-4-iMOTaHUIUHO)-

3,4-nudropbensoar

[Xumuueckas popmyna 138]
o H Cl

NI ~
H,N 7 F
F F
Hckomoe coeqrnHEeHNE CUHTE3UPOBAH U3 METHII-2-(2-XJ10p-4-HOAaHUINHO)-3,4-
nuprop-5-[(E)-[(4-meTundennn)cynbhoHUNTHAPa3NHUINAEH |MeTHII |OeH30aTa
(coenunenue b12) npu TakuX e yCIOBHAX, KAK ONUCAHHBIE B IPUMeEPaX MOJyUEHHUs

coenuHeHus aS u coenuHenus a6. Onnako AUIIDA ucnonp3oBanu BMeCTO kapOoHaTa

KaJIus, KOTOpblﬁ HCIIOJIB30BAJIK B MIPUMEPE MOJYUICHUA COCIUHCHUSA as.
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XKXMC, m/z: 548 [M+H]"

B3XX, Bpems ynepxxkuBanus: 0,89 mun (ycnosus nposenenus asanusa: C)
Coenunenue B-11:
2-(2-Xnop-4-itogaHunuHO)-5-[ [ 2-(TUKIONPONUICYIb(paMOUIaMUHO)-3 -

dropnupuanH-4-mn|metun]-3,4-nudpropbeHsamun

[Xumuueckas popmyna 139]

H,N_ O
/Q\/é:H :
0.0 N7 N
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N“Z N F
HoH o ¢ F

Hckomoe coequHeHne CUHTE3UPOBaIN U3 MeTHI-5-[(2-aMuH0-3-pTopnupunus-
4-un)merun]-2-(2-xnop-4-iiogauninnno)-3,4-nudropdbenszoara (coenunenue b14) u
COOTBETCTBYHOIIEr0 4-HUTpOeHmICyIbdamMaTa Ipu TAKUX JK€ YCIOBUSIX, KaK
ONMHMCaHHbIE B IPUMeEpPaxX MONyueHUs coequHeHus A-1, coequnenus b2 u coequaeHus
as8.

XKXMC, m/z: 652 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,67 muH (ycioBusi mpoBeneHus aHanusa: B)

Coenunenue B-12:

2-(2-Xnop-4-iionanununo)-N-uuxkgonponun-5-[[2-
(muknonponuicyiabdhamounaMuHo)-3-propnupunus-4-un|merun]-3,4-
nupTopOeHzaMun

[Xumuueckas popmyna 140]

H
QT/N&OH Cl
0 0 N7 N
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N~ N F
HoHo¢ F

Hckomoe coequHeHne CUHTE3UPOBaIU U3 MeTHI-5-[(2-aMun0-3-pTopnupunmus-
4-un)metnn]-2-(2-xnop-4-oganminnHo)-3,4-nudpropbenszoara (coenunenue b14) u
COOTBETCTBYHOIIEro 4-HUTpOdeHmICcyIbpamMmaTa Ipu TAKUX K€ YCIOBHIX, KaK
ONHMCaHHbIE B IPUMEpPAX MOJNyUeHUs1 coenuHeHus A-1, coequnenus b2 u coequaeHus
a8. OnHAaKO COOTBETCTBYIOINHMI aMUH MCIIONIb30BaJIN BMECTO 7 M pacTBOpa amMMHaka B

MeOH, koTOpbIil UCIIOJNB30BAIN B IPUMEPE NOJNYyUEHUsl COeIUHEeHus ag.
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XKXMC, m/z: 692 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,78 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenue B-13:
2-(2-Xnop-4-itogaHunuHO)-5-[ [ 2-(TUKIONPONUICYIb(paMOUIaMUHO)-3 -

dropnupuann-4-mn|metun]-3,4-nudprop-N-[(2-MeTunnponan-2-un)okcu |0eH3aMua

[Xumuueckas popmyna 141]

>LHO
0.0 N7 N
AN @
N~ N F
i HoF F

Hckomoe coequHeHne CUHTE3NPOBANIN U3 METHII-5-[(2-aMuHO-3-pTOpnupunmuH-
4-un)mernn]-2-(2-xnop-4-oganunuHo)-3,4-nudpropbenszoara (coenunenune b14) u
COOTBETCTBYHOIIEro 4-HUTpOeHmICyIbdamMmaTa Ipu TAKUX JK€ YCIOBUSX, KaK
ONHMCaHHbIE B IPUMEPAX MOJNyUeHUsI coenuHeHus A-1, coenunenus b2 u coequHeHUs
a8. OnHAaKO COOTBETCTBYIOIINI aMUH MCIIONIb30BAJIN BMeCTO 7 M pacTBOpa amMMHaka B
MeOH, koTopblil UCIIOJNB30BAIN B IPUMEPE NOJNYyUEHUsl COeIUHEeHus a8.

XKXMC, m/z: 724 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,81 mun (ycioBus nposeneHus anaiusa: B)
Coenunenne B-14:
N-Luknonponun-3,4-gudprop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-

(MeTtaHCy Ib)OHAMUT ) TUPUIUH-4-1JT |METHIT |OEH3aMuU T

[Xumuueckas popmyna 142]

N0
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F F

Hckomoe coenquHeHne CHHTE3UPOBAIN U3 MeTHI-5-[(2-aMunH0-3-pTopnupunmns-
4-un)merun]-3,4-nudrop-2-(2-prop-4-fionanunuHo )oeH3zoara (coenuHeHue ad) u
COOTBETCTBYIOILIEr0 CYyIb()OHUIXIOPHIA MTPU TAKUX K€ YCIOBUIX, KAK OMTMCAHHBIE B
npuMepax mojyuyeHus: coenunenus A-25, coennHenus b2 u coennHenus al2. OxgHako

TpudTUIaMuH U 6e3BonHbIH J[XM Hcnonab30Baln BMECTO NUPUANHA U O€3BOTHOTO
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JAMA cOOTBETCTBEHHO, KOTOPBIE UCIIOJIb30BATIN B IPUMEPE MOJYUEHUS] COEUHEHUS
A-25, 1 M BoaHbI} pacTBOpP TMAPOKCUA HATPUS UCIONb30BAIN BMECTO MOHOTHApPATA
TUAPOKCHUIA JTUTHUSI, KOTOPBIHA MCIOJIb30BAJIH B IPUMeEpe NMOJNyUeHUs coequHeHus b2, u
COOTBETCTBYIOIINN aMUH HCIOJb30BAJIN BMECTO TPET-OYTOKCUAMUHTHAPOXIIOPHUAA,
KOTOPBIM UCIOJB30BAIN B IPUMEpPE MOJYUEHUsSI COeAUHEHUs al2.
XKXMC, m/z: 635 [M+H]"
BOXX, Bpems ynepxkuBanusi: 0,87 mun (ycnoBust nposeneHus aHanusa: C)
Coenunenue B-15:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[3-pTop-2-
(MeTancynbhOHAMUN )TUPUANH-4-1JT |MeTHIT |-N-MeTOKCUOEH3aMHI A

[Xumuueckas popmyna 143]
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Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTUI-5-[(2-amMmuno-3-propnupunmus-
4-un)merun]-3,4-nudrop-2-(2-prop-4-fionanunuHo))oeHszoara (coennHeHue ad) u
COOTBETCTBYIOLIErO CYJb()OHUIXIOPHUAA NIPU TAKUX K€ YCIOBUIX, KAK OMMCAHHBIE B
npuMepax moJydeHus coennHeHus A-25, coenuHenus b2 u coenunenus al2. OgHako
TpudTUIAMUH U O6e3BoaHbId JIXM ncnonb30Baiu BMECTO MUPUANHA H O€3BOTHOTO
JIMA cOOTBETCTBEHHO, KOTOPbI€ HUCIIOJb30BAIU B IPUMEPE MOJYUESHUS] COeTUHEHUS
A-25, 1 M BoxHBbI} pacTBOpP THAPOKCHIA HATPUS UCTIOIb30Bad BMECTO MOHOTHAPATA
TUAPOKCH/IA JTUTHUSI, KOTOPBIA MCIOJIb30BAIH B IPUMEpPEe MONIYUYCHUsI COeAUHEeHUs b2, u
COOTBETCTBYIOIINN aMUH UCIOJb30BAIH BMECTO TPET-OYTOKCHAMUHTHAPOXJIOPHUAA,
KOTOPBIA UCIIOJb30BAH B IPUMEPE NOJYUYEHUsI COeAUHEHUs al2.

XKXMC, m/z: 625 [M+H]"

B3XX, Bpems yaepxxkuanus: 0,80 muH (ycnosus nposeneHus aHanusa: C)
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Coenunenue B-16:
5-[[2-(DTuncynpdonunamuuo)-3-propnupunun-4-un|merun|-3,4-nudprop-2-(2-
dTop-4-fionaHunnHO)-N-MeTOKCHOEH3aMuU

[Xumuueckas popmyna 144]
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Hckomoe coequHeHne CHHTE3NPOBAN U3 MeTHII-5-[(2-aMuHO-3-pTopnupunmuH-
4-un)merun]-3,4-nudprop-2-(2-¢prop-4-tionanunuHo)oeHszoara (coennuHeHue ab) u
COOTBETCTBYIOLIEr0 CYyIb()OHUIXIOPHIA MPU TAKHUX K€ YCIOBUSIX, KAK OMTMCAHHBIE B
npuMepax MojydyeHus: coenuHerus A-25, coennHenns b2 u coenunenus al2. Ognako

10 TpudTUIaMuH U 6e3BonHbIH XM Hcnonb30Balin BMECTO MUPUANHA U O€3BOTHOTO
JIMA cOOTBETCTBEHHO, KOTOPbI€ HUCIOJb30BAIN B IPUMEPE MOJYyUEHUS] COeTUHEHUS
A-25, 1 M BoaHbI} pacTBOpP TMAPOKCUA HATPHUS UCIOJb30BaINd BMECTO MOHOTHApPATA
TUAPOKCHU/IA JTUTHUSI, KOTOPBIM HUCIIONb30BAIN B IPUMEpE MOJTyUeHUs coequHeHus b2, u
COOTBETCTBYIOIIUH aMUH HCITOJb30BAJIN BMECTO TPET-OYTOKCUAMUHTHAPOXIOPHUAA,
15 KOTOPBIA UCIIOJb30BAIM B IPUMEPE MOJYUEHUSA COeNUHEHUs al2.
XKXMC, m/z: 639 [M+H]"
B2XX, Bpems ynepxusanus: 0,83 muH (yciaosus nposeneHus aHanusa: C)
Coenunenue cl:
3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[(E)-[(4-
20 MeTHJI( eHMIT)Cy b OHMITHAPAZUHIIUACH |METUI |OeH3aMU T
[Xumuueckas popmyna 145]
H,N.__O

n F
N

ITocne nobasnenus 4-metundensoncynbponunruapasuna (2,21 r, 11,9 mmouns)
pactBopy 3,4-nudTop-2-((2-prop-4-ftondennn)aMuuo)-5-popMuIOeH30HHON KUCIOTHI
25 (5,001, 11,9 mmons) B 6e3BogHoM JAM®P (59 mi) cMech nmepeMemnBaiu npu

KOMHaTHOU Temnepatype B Tedenne 30 mun. 3atem nodasmsiau HOOBt (1,94 1, 11,9
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mMmods) 1 QJAK-HCI (2,28 r, 11,9 mmons1) u cMech nepeMemnBaid Ipyu KOMHATHON
temneparype B TedeHue 1,5 u. K peakuuonHo# cmecu nobasnsiinu 7 M pactBop
ammuaka B MeOH (3,39 mi, 23,8 MMoJIsl) U mepeMeIinBaHue MPOIOJIKAIHN MPH
KOMHAaTHOMH TeMmmnepaTtype B TeueHune 30 MUH, 3aTeM TBEPAOE BELECTBO
OT(PUIBTPOBBIBAIH U MPOMbIBATIH ¢ oMoIbio IM®D (30 min). K dpunsrpary nobasnsiu
auetoHUTpud (90 miu) u 0,1 M pacTBOp XJIOPUCTOBOAOPOAHOM KUCIOTHI (90 M) 1
MOJIYyYeHHOE TBEPAOE BELIECTBO MPOMBIBAJIH KUIKOH CMEChIO alleTOHUTPUJI/BOIA U
nojiy4asiu uckomoe coenuHenne (6,27 r, 90%) B Buae 0eCBETHOT'O TBEPAOTO
BEIECTBA.
XKXMC, m/z: 589 [M+H]"
BOXX, Bpems yaepxkuanus: 0,90 muH (ycnosus nposeneHus asanusa: C)
Coenunenue c2:
[2-[(2,4-AumeTOKCH(DEHUT )METHIAMIHO |TUPUAHH-4-1J1|0OpOHOBAsI KUCJIOTA

[Xumuueckas popmyna 146]
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Hckomoe coequHeHne CUHTE3UPOBaIU U3 4-0poM-2-pTOPIUPHUANHA TIPH TAKUX
K€ YCIIOBHSX, KaK ONHUCAHHbIE B IPUMepaxX MOJy4YeHUs] COeTUHEHUs a3 U COeAUHEHUs
a4.
XKXMC, m/z: 289 [M+H]"
BOXX, Bpems yaepxkuBanusi: 0,38 muH (ycnoBust npoBeneHus aHanusa: C)

Coenunenue c4:

5-[(2-AmunonupunuH-4-un)merun|-3,4-gudrop-2-(2-prop-4-
HOnaHUINHO)OeH3aMHU

[Xumuueckas popmyna 147]
H,N.__O

n F
N

F
Hckomoe coenuHenne cunresuponanu u3 3,4-gudrop-2-(2-prop-4-

nonarunuuo)-5-[(E)-[(4-meTund erun)cynbHOHUITHAPASUHIUTUICH [MeTHI [OeH3aMuIa
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(coenunHenue cl) mpu TakUX K€ YCIOBHUSX, KAK OMMMCAHHBIE B IPUMEPAX MOIYUCHUS

coenuHeHus aS u coenunenus a6. Onnako [2-[(2,4-

OUMETOKCU(EHU)METUIAMUHO |TUPUINH-4-UJT [OOPOHOBYIO KUCIOTY (COoenuHeHue c2)

UCIIOJb30BaIN BMECTO [2-[(2,4-nuMeToKCcU(eHIIT)MEeTUIaAMUHO]-3-pTOpIUpUANH-4-

11|OOpOHOBO KHCIIOTHI (CoenrHeHne a4), KOTOPYIO HUCIOIb30BAIH B IPUMeEpe

HOJIy4eHUsI COeMHEHHUS a5.

XKXMC, m/z: 649 [M+H]"

BOXX, Bpems yaepxkuBanus: 0,71 mun (ycnoBust npoBeneHus aHanusa: C)
Coenunenue C-1:
3,4-Iudrop-2-(2-prop-4-tionanmnuno)-5-[[2-(cyabpaMOnIaMUHO ) TUPUANH-4 -

ui|MeTu|OeH3aMu g

[Xumuueckas popmyna 148]
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F
Hckomoe coeqnHeHNE CUHTE3UPOBANH U3 S-[(2-aMUHOTUPUIUH-4-HJT)METHUII |-

3,4-nudpTop-2-(2-¢prop-4-fionanununo)oenzamuna (coequHerue c4) u

COOTBETCTBYIOILIEr0 CyJb()aMOUIXIOPUAA MPU TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHbIE B

npuMepe Nojay4eHus coequHenus A-1.

XKXMC, m/z: 578 [M+H]"

BOXX, Bpems ynepxkuBanus: 1,42 muH (yCcIOBUs NpOBeNeHUs aHanu3a: B)
Coenunenue C-2:
3,4-Iudrop-2-(2-prop-4-tionanuiauno)-5-[[2-(2-

METOKCHUITHJICYJIb(aMOUIAMUHO ) TUPUIUH -4 -1 |MeTHJT |OeH3aMu g

[Xumuueckas popmyna 149]
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0 g \l
H H .

Hckomoe coeqnHEeHNEe CUHTE3UPOBAIH U3 S-[(2-aMUHOTUPUIUH-4-HJT)METHUII |-

3,4-nudTop-2-(2-¢prop-4-ionanununo)oenzamuna (coequnerue c4) u
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COOTBETCTBYIOIIETO CYJb()aMOUIXJIOpHUAA IPH TAKUX JK€ YCIOBHIX, KAK ONHUCAHHBIC B
npuMepe NoNy4YeHUsi coefuHeHust A-1, 3a UCKJIIOYEHHUEM TOTO, YTO BMECTO MUPUIHHA
MCIOJIB30BAIH HMHUA30JI.
XXMC, m/z: 636 [M+H]"
BOXX, Bpems yaepskuBanusi: 1,10 muH (ycioBusi mpoBeneHus aHanusza: A)
Coenunenune C-3:
3,4-Iudprop-2-(2-prop-4-tionanuiauno)-5-[[2-
(MeTHIICYIB()aMOMIAMHUHO ) TUPUIHH -4-1JT | MeTUI |OeH3aMHI A

[Xumuueckas popmyna 150]
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Hckomoe coennHEeHNE CUHTE3UPOBAH U3 S-[(2-aMUHOTUPUIUH-4-HJT)METHUII |-
3,4-nudTop-2-(2-prop-4-itonanununo)oeHzamuna (coequnerue c4) u
COOTBETCTBYIOLIETO CYJb(aMOUIXJIOPHUIA TP TAKUX Ke YCIOBUSIX, KAK OMTUCAHHBIC B
npuMepe NojaydyeHus coequHeHus A-25.

XKXMC, m/z: 592 [M+H]"
B32XX, Bpems ynepxxuBanus: 1,08 mun (ycioBus mpoBeaeHus aHanu3a: A)

Coenunenue C-4:

3,4-Iudprop-2-(2-prop-4-tionanuinuno)-5-[[2-[[ MeTuI-(METHIAMHHO)-0OKCO-A0-
cyab(paHUIUIEH |aAMUHO |TUPUAUH-4 -1 |MeTHI |0eH3aMK

[Xumuueckas popmyna 151]
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Hckomoe coennHEeHNE CUHTE3UPOBANH U3 S-[(2-aMUHOTUPUANH-4-1JT)METHI |-
3,4-nudTop-2-(2-prop-4-itonanununo)deHzamuna (coequHeHue c4) u
COOTBETCTBYIOLIEr0 CyJIb()aMOUIXIOPUAA MPHU TAKUX XK€ YCIOBHAX, KAK ONMHUCAHHBIC B
npuMepe NojaydyeHus coequHeHus A-43.

XKXMC, m/z: 590 [M+H]"
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B3XX, Bpems yaepsxkuBanus: 0,92 muH (ycioBus IpoBeneHUs aHanu3a: A)
Coenunenue c5:
5-OTtennn-3,4-nudprop-2-(4-Hon-2-MeTUIAHMINHO)OEH30lHAas KUCIOTa

[Xumuueckas popmyna 152]

HO.__O
H
N

5 F
PactBop 4-iton-2-metunanununa (636 mr, 2,73 mmons) B 6e3sogaom TT'® (1,8
M) oxyaxkaanu no -78°C u 3atem B Teuenue | u gobasnsu 1,3 M pactBop
ouc(tpumeruncrmnmn)amuna autus B TT'® (5,08 mu, 6,60 mmounst) u cmech
nepeMemnBain B TeueHue | 4. 3atem nodasnsm pacteop 2,3,4-Tpudrop-5-
10 BUHUJIOEH301HON KuCaoTHl (460 Mmr, 2,28 mmoust) B 6e3BogHoM TT'® (3,9 mu) u cmech
nepememnBany npu 0°C B reyenne 2 4. K peakunoHHO# cMecu no0aBisiin BOAYy U 2
M pacTBOp XJIOPHCTOBOJAOPOAHON KHUCJIOTHI U CMECh JBAXKABl 3KCTPArupPOBAIH
stunaneratoM. OpraHN4ecKui CJIOW MPOMBIBAJIHN HACBIIIEHHBIM PACCOJIOM, CYIIHIIH
HaJ 0e3BOIHBIM CyJIb(aTOM HATPUS U MOCHE OTPUIBTPOBBIBAHUS OCYIIAIOLIEr0
15 peareHTa KOHLUEHTPUPOBAJIU NPU MOHUKEHHOM JNaBjieHUuU. I1oay4eHHbIl 0CTAaTOK
CYCIEHANPOBANIN U NPOMBIBAJIH ¢ oMo bio JIXM u nmogydanu HCKOMOE COEJUHEHUE
(631 mr, 67%) B BUAE KOPUYHEBOTO TBEPJOrO BELIECTBA.
XKXMC, m/z: 416 [M+H]"
BOXX, Bpems ynepxkuBanus: 0,99 mun (ycioBusi npoBeneHus aHanusa: E)
20 CoenuneHnue cb6:
3,4-Audrop-5-bopmun-2-(4-iton-2-MeTHIIAHUINHO )OCH30WHAs KUCIIOTa
[Xumuueckas popmyna 153]
HO.__O
H
N
O
H F
ITocne nobasnenuss 1 M BogHOTO pacTBOpa ruapokapOonara Hatpus (3,02 mu,
25 3,02 mmomns), nepitonata Hatpus (1,29 r, 6,03 MMOJs) 1 MUKPOKAIICY TUPOBAHHOTO

okcuna ocmusa( VIII) (38,3 mr, 0,015 mmounst) k pactBopy S-3TeHun-3,4-gudprop-2-(4-
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Hon-2-MeTHIaHWINHO)OeH30HHOU KUCIOTHI (coenuHeHue ¢S5, 626 mr, 1,51 mMmons) B
6esBogHoM TT'® (6,3 Mur) cMech nepeMenInBaiid NP KOMHATHONW TeMIepaType B
TedyeHue 6 4. 3aTeM K peakLMOHHON cMecH N00aBIIsIIN STUIALETAT, 3aTEM €€
npombiBanu 1 M pacTBOpPOM XJIOPUCTOBOAOPOAHOMN KUCIOTH U 0,2 M BOOHBIM
pacTBOpoM THOCYJb(aTa HaTpusi. OpraHUYECKUl CI0H Cymuan Hax Oe3BOIHBIM
cynb(haToM HATPHs U OCE OTGUIBTPOBBIBAHUS OCYLIAKOIIETO peareHTa
KOHILIEHTPUPOBAJH MPU MOHUKEHHOM NaBjeHnU. [ToNydeHHBIH OCTATOK
CYCIMEHINPOBAIM U TPOMBIBAJIM CMEChIO 3TUNanerat/rekcan (1/25, 42 min) u TBepaoe
BeI[eCTBO OTPUIbTPOBBIBAIU. [loNyueHHOE TBEPAOE BELIECTBO MPOMBIBAJIH M€KCAHOM
U TOJIydaiu uckomoe coenunenue (558 mr, 89%) B Bune OecUBETHOTO TBEPAOTO
BEIECTBA.

XKXMC, m/z: 418 [M+H]"

B3XX, Bpems yaepxxkuanusi: 0,86 mun (ycnosus nposeneHus aHanusa: C)
Coenunenue C-5:
3,4-AudTop-5-[[3-bpTop-2-(MeTuncyappaMonIaMuHO )TUPUANH -4-11 |MeTHI|-2-

(4-ion-2-MeTUIIaHUIINHO)OeH3aMU

[Xumuueckas popmyna 154]

H,N__O
H
N | N
N\
\N/S\H X F
H F F

Hckomoe coequHeHue cCuHTe3npoBanu u3 3,4-npudrop-5-popmun-2-(4-iton-2-
METHJIAHUJINHO)OCH30MHOH KUCIOTHI (COeqUHEHHE CO) MPU TAKUX Ke yCIOBHSIX, KaK
OMMCAHHbIE B MPUMeEpaX MOJyUYEHUs coeAnHeHus cl, coeauHeHus adS, coeaAuHeHus ab u
coenquHeHus A-1.

XKXMC, m/z: 606 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,20 MuH (yCI0OBUS IPOBEASHUS aHANIHN3A: A)
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Coenunenue C-6:
N-Huknonponun-3,4-gudrop-2-(2-prop-4-itoganmnuno)-5-[[3-
(MetuncynbpamonsaMuHO ) eHII |MeTHI |OeH3aMu g

[Xumuueckas popmyna 155]

N._O
VT ouf
N
¥ LA
NSNS F
H H L

Hckomoe coequHeHne CUHTEe3upoBaiu u3 3,4-gudrop-2-((2-prop-4-
HondeHmn)aMuHO)-5-popMUIOEH30MHONW KUCIOTHI MPU TAKUX K€ YCIOBUSAX, KaK
OMHUCAHHBIE B IPUMEPAX NOJYyUYEHUS CoOeAUHEeHUs a2, coeauHenusa al0, coequHeHus ad
u coenuHeHus: A-1.

XKXMC, m/z: 631 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,70 muH (ycJioBus mpoBeneHus aHanusa: B)
Coenunenne d1:
Metun-5-[(3-amuno-2-proppenun)merun]-3,4-nudprop-2-(2-prop-4-

HonaHUINHO)OEH30aT

[Xumuueckas popmyna 156]
0.0

H F
QL]
HoN F
F F
HckomMoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-3,4-nudrop-2-(2-¢prop-4-

Honarunuuo)-5-[(E)-[(4-meTund erun)cynbGhOHUITHAPASUHITUISH |MeTHI [OeH30aTa
(coenuHeHUe a2) MPU TAKHX K€ YCIOBHUSX, KAK OMMCAHHBIE B IPUMEPE MOJYUECHUS
COEAMHEHUs a5, 3a UCKIOYEHUEM TOr0, YTO TUApoxJopun (3 -aMuHO-2-
dbropderns)00pOHOBON KUCIOTH UCIOJNB30BAIH BMecTO [2-[(2,4-
AUMETOKCU(EHUT)METHIAMHUHO] -3 - TopnupuanH-4-1y|0OpOHOBON KHCIOTHI
(coenuHenue a4).

XKXMC, m/z: 531 [M+H]"

B3XX, Bpems ynepxkuBanus: 0,96 muH (ycioBus nmpoBeneHus aHanusa: D)
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Coenunenne d2:
5-[(3-AmuHo-2-propdenun)merun]-3,4-nudprop-2-(2-prop-4-
HomaHWINHO)OeH30MHAs KUCIOTa
[Xumuueckas popmyna 157]

HO. __O H -
HoN O O F
F F
Hckomoe coequHeHne CUHTEe3NPOBAIH U3 MeTHII-5-[(3-aMunu0-2-

dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenzoara (coenunenue dl)
NpH TAaKHX K€ YCIOBUSIX, KaK OMUCAHHbIE B TPUMepe MOJyUYeHHs] COeUHEeHHs a7.
XXMC, m/z: 517 [M+H]"
10 B3XX, Bpems yaepxkuBanus: 0,95 mun (ycnosus nposenenus asanusa: C)

Coenunenue D-1:

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

METOKCHUITHJICYIb(PaMOUIIaMUHO ) EeHMI |METH |OeH3aMH A

[Xumuueckas popmyna 158]

HN._O
L F
N
o ()10
/O\/\N/S\N F
H H ¢ F

15
Hckomoe coenqrHeHNe CUHTE3UPOBaK U3 S-[(3-aMuHO-2-hpTOopdheHu)MeTHI]-
3,4-nudrop-2-(2-prop-4-iionanunuuo)0eH30iMHON KucaoTsl (coennHenune d2) npu
TaKHUX XK€ YCIOBHSAX, KaK ONHMCAHHBIE B IpUMepax MOJy4deHus: coeqnHeHus a8 u
coequHeHuss A-1. OnHAKO COOTBETCTBYIOMUN 4-HUTpOdeHUICyabdpamar
20 UCIOJIb30BAH BMECTO 4-HUTPOeHUIMETHIICYTb(amMaTa, KOTOPBIH HCIONB30BAH B

npuMepe NnojydyeHus coennuHeHus A-1.
XKXMC, m/z: 653 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,24 muH (ycJOBUS MPOBENECHUS aHamu3a: A)
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Coenunenue D-2:
3,4-Audrop-2-(2-prop-4-itoganmnuno)-5-[[2-pTop-3-[(1-meTokCcu-2-
MEeTHJINPONaH-2-uj)cyibhaMmomnaMuHo |peHn | MeTus |oeH3aMug

[Xumunueckas q)opMyna 1 59]

PO @

Hckomoe coequHeHne CUHTEe3npoBaiu u3 S-[(3-amuno-2-prophenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUIUHO)OEH30WHON KUCIOTHI (coequHenne d2) mpu
TAaKWX JK€ YCIOBHUAX, KaAK OMMCAHHBIE B IPUMEPAX MOJYUCHHUSI COEAUHEHUS a8 u
coequHeHuss A-1. OnHAKO COOTBETCTBYIOUIUN 4-HUTpOdeHUuICcyabdpamar
UCIIOJIb30BAIN BMECTO 4-HUTPOPEHUIMETHICY Ib(haMaTa, KOTOPBIH HCIIOJIb30BAJIH B
npuMepe MoJy4deHus coequHeHus A-1.

XKXMC, m/z: 681 [M+H]"

B3XX, Bpems yaepxkuBanusi: 1,35 muH (ycioBus mpoBeneHus aHanusa: A)
Coenunenue D-3:
3,4-Audrop-2-(2-prop-4-itonanmnuno)-5-[[2-pTop-3-[[(2R)-okconan-2-

ui|MeTuicynbpamonaaMuHo |peHus | meTun |oeH3amug

[Xumunueckas ¢popmyna 160]
HoN.__O

N7 |O CI
O N™T
<f H H

Hckomoe coequHeHne CUHTEe3upoBaiu u3s S-[(3-amuno-2-gpropperun)merun]-
3,4-nudrop-2-(2-prop-4-iionaHUIUHO)OEH30WHON KUCIOTHI (coequaenne d2) mpu
TaKHUX € YCJIOBHAX, KaK ONHUCAHHbIE B IpUMepax MOJy4deHus coeluHeHus a8 u
coequHeHuss A-1. OnHAKO COOTBETCTBYIOIUN 4-HUTpOodeHuncyabdpamar
UCIIOJIb30BAIN BMECTO 4-HUTPOPEHUIMETHICY Ib(aMaTa, KOTOPBIH HCIIOJIb30BAJIH B
npuMepe nojydeHus coequHeHus A-1.

XKXMC, m/z: 679 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,27 muH (ycioBus NpoBeneHUs aHanu3a: 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 161]

HoN__O
L F
N
2w DI_CICL
Sy F
F F

Hckomoe coequHeHne CUHTEe3upoBainu u3 S-[(3-amuno-2-prophenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUIUHO)OEH30WHON KUCIOTHI (coequaenne d2) mpu
TAaKWX JK€ YCJIOBHUAX, KAK OMMCAHHBIE B IPUMEPAX MOJYUCHHUSI COEAUHEHUS a8 u
coenuHeHus A-25. OIHAKO COOTBETCTBYIOMMUHN CYJIb()OHUIXIOPUI UCTIOIB30BAIN
BMECTO METHJICYIb()aMOUIXIOPUAA, KOTOPBIH UCIIONIB30BAJIN B MIPUMEPE MOJYICHHS
coenuHeHus A-25. Ha ctanuu cynpoHAMUINPOBAHHS B KAYECTBE PACTBOPUTEIS
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-
METOKCHATHIICYJIb( OHUIAMUHO )P eHm | MeTun |OeHzamu g

[Xumuueckas popmyna 162]

H,N.___O
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N
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Hckomoe coeqnHeHne CUHTEe3upoBaiu u3s S-[(3-amuno-2-gproppenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUIUHO)OEH30WHON KUCIOTHI (coequaenne d2) npu
TaKHUX € YCJIOBHAX, KaK ONHUCAHHbIE B IpUMepax MOJy4deHus coeluHeHus a8 u
coequHeHus A-25. OIHAKO COOTBETCTBYIOMMNHN CYJIb(OHUIXIOPUI UCTIOIB30BAIN
BMECTO METHJICYIb()aMOUIXIOPHUAA, KOTOPBIH HCIIONb30BATIN B IPUMEpPE MOJTYUESHHUS
coenuHeHus A-25. Ha ctanuu cyippoHAMUANPOBAHUS B KaU€CTBE PACTBOPUTEIS

HUCIIOJIb30BAJU MUPUANH.
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XKXMC, m/z: 638 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,67 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue D-6:
N-Luknonponun-3,4-gudprop-2-(2-prop-4-itoganununo)-5-[[2-pTop-3-

(MeTuncynbpamonnaMuHO ) eHu |MeTH |OeH3aMU

[Xumuueckas popmyna 163]

H
N.__.O
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N
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\Hz \H F
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
NOJy4YeHHusl coeJuHeHus a8 u coenuHeHus A-1.

XKXMC, m/z: 649 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,71 muH (ycnoBus npoBeneHus 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 164]

N0
v/ y o F
N
¥ O
HoN~ \H F
F F

Hckomoe coennHeHne CUHTEe3upoBaiu u3s S-[(3-amuno-2-gproppenun)merun]-
3,4-nudTop-2-(2-prop-4-itonanunuuo)0eH30iMHON KUCIOThI (coenunenue d2) u
COOTBETCTBYIOLIETO aMHHA NIPU TAKUX K€ YCJIOBHUSX, KaK OMUCAaHHbIE B IpUMepax
nojy4eHus coequHeHus a8 u coenuHenust A-1. OnHako COOTBETCTBYHOLIUIT 4-
HUTpoeHuICcyabpamar UCIoNb30BaIN BMECTO 4-HUTPOPEHUIMETHICYIb(amaTa,
KOTOPBIM HCIONB30BANU B MPUMeEpPE MOJNyUeHUsl 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-¢pTop-4-fiogannnuHo )oeH3amMun

[Xumunueckas ¢popmyna 165]

N._o
v H F
N
@ L @
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Hckomoe coennHeHne cCuHTEe3upoBaiu u3s S-[(3-amuno-2-gproppenun)merun]-
3,4-nudTop-2-(2-prop-4-iionaHunnHo)O0eH30HHON KUCTOTHI (coenqunenue d2) u
COOTBETCTBYIOLIErO aMHHA NIPU TAKUX K€ YCIOBHUSX, KAK OMUCAaHHbIE B IpUMepax
nojy4eHus coequHeHus a8 u coenuHenus A-25. OQHaKO COOTBETCTBYIOUIUN
CyNb(OHMIXJIOPU] UCTIOIB30BAIH BMECTO METHUICYIb()aMOUIXIOPHUAA, KOTOPBIH
HCTIOJIb30BAJIU B MPpUMeEpe MoJydeHus: coenunenus 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-

MEeTHILUKIO0YTUI )cynbdhaMouaaMuHO |GeHu|MeTnin|OeH3amMmun

[Xumuueckas popmyna 166]

H,N.__O
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Hckomoe coenuHeHne CUHTEe3upoBaiu u3s S-[(3-amuno-2-gproppenun)merun]-
3,4-nudrop-2-(2-prop-4-fionaHUTUHO)OEH30WHON KUCIOTHI (coenquaenne d2) mpu
TaKMX € YCJIOBMAX, KaK ONHUCAHHBIE B IpUMepax MOJy4eHUs COeUHEHUs a8 u
coequHeHus A-1. OnHaKO COOTBETCTBYIOIUN 4-HUTpOodeHUuICcyabpamar
HCIIOJIb30BaIN BMECTO 4-HUTPOPEHUIMETHICYIb(aMaTa, KOTOPBIA UCIIOIb30BAJIH B

npumepe nojaydeHus coequHeHus A-1.
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XKXMC, m/z: 663 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,95 mun (ycnosus nposeaenus ananuza: 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 167]
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Hckomoe coenuHeHne CUHTe3UpoBain U3 S-[(3-amuHo-2-pTopdeHn)MeTnn]-
3,4-nudrop-2-(2-prop-4-itonanunuHo)O0eH30iMHON KUCIOTHI (coenunenue d2) u
COOTBETCTBYIOIIEr0 aMHHA MPH TAKUX K€ YCIOBUAX, KAK ONMHCAHHBIE B PUMeEPaAX
nojydeHus coequHeHus a8 u coenuHenus A-1. OnHako COOTBETCTBYO LU 4-
HUTpoeHuICcyabpaMar UCIONb30BAIN BMECTO 4-HUTPOPEHUIMETHICYIb(pamara,
KOTOPBII HCTIOJNIB30BANN B IPUMEpPE MOJYyUEHHs COeNuHeHus 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 ) eHrT |MeTH |-N-MeTOKCHOeH3aM U

[Xumuueckas popmyna 168]
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N
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N
2 D1
\Hz \H F
F F

Hckomoe coennHeHne CUHTE3UpOBain U3 S-[(3-amuHo-2-pTopdeHn)MeTrn]-
3,4-nudTop-2-(2-prop-4-itonaHunuHo)O0eH30MHON KUCIOTHI (coenunenue d2) u
COOTBETCTBYIOIIEr0 aMHHA IPH TAKUX K€ YCIOBUAX, KAK ONMHCAHHBIE B IPUMeEpax
noJlyueHusi coequHeHus a8 u coenuHeHuss A-1. OQHAKO TPUITUIAMHUH UCTIOJIb30BANH

BMmecTo JUIIDA, KOTOpBIN UCMONB30BANIN B IPUMEPE MOJYUEHUs] 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|metTi]-N-MeToOKCuOeH3aMu g

[Xumuueckas popmyna 169]
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Hckomoe coenqnHeHne CUHTE3UpoBain U3 S-[(3-amuHo-2-pTopdeHn)MeTnn]-
3,4-nudTop-2-(2-prop-4-iionaHunnHo)O0eH30HHON KUCTOTHI (coenquaenue d2) u
COOTBETCTBYIOLIEr0 aMHHA MMPH TAKUX K€ YCIOBUAX, KAK ONMHCAHHBIE B PUMeEPax
noJlyuyeHus1 coequHeHus a8 u coennHenuss A-1. OQHAKO TPUITUIAMHUH HCTIOJIb30BAH
BMmecTo JAMIIDA, kOTOpBIN UCMONB30BAIN B IpUMEpeE MOJyUEeHUs COeAUHEeHus a8, u
COOTBETCTBYIOIIUHN 4-HUTPOPEHUICYIb(pamMaT HCIIOIB30BAIN BMECTO 4-
HUTpoeHunIMeTuiICcyabdamara, KOTOPbIH HCIOAb30BAIN B IPUMEPE MONTYUECHUS
coenquHeHus A-1.

XKXMC, m/z: 625 [M+H]"
BD2XX, 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-
MeTHIUUKI00yTUI)cynbhamonnaMuHo |penun |metun]|-N-meTokcuOeH3aMu g

[Xumuueckas popmyna 170]

N0

N A

o) L F
N

Qe IO

N7 N F

AL = F

Hckomoe coenmHeHne CUHTE3UpOBaIn U3 S-[(3-amuHo-2-pTopdeHu)MeTHI]-
3,4-nudTop-2-(2-prop-4-iionaHunnHo)O0eH30iMHON KUCIOTHI (coenqunenue d2) u

COOTBETCTBYHOIICIO aMUHA IMPU TAKUX KE YCJIOBUAX, KaK ONMMUCAHHBIC B IpUMEpPaAX
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noJlyueHusi coequHeHus a8 u coenuHenust A-1. OQHAKO TPUITUIAMHUH UCTIOJIb30BANH

BMmecTo JUIIDA, kOTOpBIN UCNONB30BAIN B IpUMEpE MOJyUEHUsI COeAUHEeHUs a8, u

COOTBETCTBYHOLIUH 4-HUTpOeHUICYyIbdaMaT UCTIOIb30BAN 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-

(MeTuncynbpamomnaMuHo)peHmn |MeTun|0eHzamMug

[Xumuueckas popmyna 171]

H,N___O
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N
¥
SN F
H H ¢ F

Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMuno-2-
dropdenun)merun]-3,4-nudprop-2-(2-prop-4-fionanununo)oenzoara (coenunenue dl)
IIPU TaKUX K€ YCIOBHUSX, KaK OMHCAHHBIE B IPUMepax MOJYUYCHUS COeAUHEHHS a9,
coequHeHus a7, coequHeHus a8 u coequHenus A-25. Onnako 1 M BOAHBIN pacTBOp
IUAPOKCHUIa HATPUS UCIIOJIB30BAIN BMECTO MOHOTUpATa T'UAPOKCHUAA JTUTHSI, KOTOPBIN
UCIIOJIb30BAJIN B IPUMeEpe MOJTyUeHUsl coeAuHeHus a7,

XKXMC, m/z: 523 [M+H]"

BOXX, Bpems ynepxkuBanus: 1,58 Mus (yciaoBust npoBeaeHUs aHann3a: B)
Coenunenue D-15:
N-Luknonponui-2-(4-uukaonponui-2-GTopaHuianno)-3,4-nudrop-S-[[2-dpTop-

3-(meTuncynbhamMonIaMuHO )G eHIIT | MeTHI |OeH3aMHU T

[Xumuueckas popmyna 172]
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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 MOJYUEHUS] COeJUHEHUs a9,
coequHeHus a7, coequHeHus a8 u coequHenus A-25. Onnako 1 M BOaHBIN pacTBOp
TUAPOKCUIAa HATPUS UCIOJIB30BAJIN BMECTO MOHOTUAPATA THAPOKCUAA JIUTHS, KOTOPBIN
UCIIOJb30BAIHU B IPUMeEpe MOJTYyUEeHUs] COEUHEHNUs a7, U COOTBETCTBYIOIINI aMUH
ucnoab3oBaau BMecTo 7 M pactBopa ammuaka B MeOH, xotopbIii ncnonb3oBaiu B
npuMepe MoJy4YeHHsl COeJUHEeHus as.

XKXMC, m/z: 563 [M+H]"

BOXX, Bpems ynepxxkuBanus: 1,68 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenue D-16:
2-(4-uknonponuin-2-propaHununo)-3,4-nudprop-S-[[2-pTop-3-

(MetuncynbhamonsnaMuHo ) eHm |MeTu | -N-MeToKkcub eH3aMua

[Xumuueckas popmyna 173]
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Hckomoe coenuHEeHNe CUHTE3UPOBAIN U3 MeTHI-5-[(3-aMuHO-2-

F

dropdenun)merun]-3,4-nudrop-2-(2-prop-4-fioganunHo)oen3oara (coequnenue dl)
IIPU TAKUX K€ YCIOBUAX, KaK ONMHMCAHHbIEC B IPUMEpPaX MOJYUYEHUsS] COeJUHEHUS a9,
coenquHeHus a7, coequHeHus a8 u coequHenus A-25. Onnako 1 M BonHBIN pacTBOp
TUAPOKCUJIAa HATPUS UCIIOJAb30BAJM BMECTO MOHOTUApATa THAPOKCUA JTUTHSI, KOTOPBIN
HCIIOJIb30BaJIU B IPUMeEpE MOJIyUeHUs] COEAUHEHUS a7, U COOTBETCTBYIOLINUI aMUH
ucnoab3oBanu BMecTo 7 M pactBopa ammuaka B MeOH, xotopsiii ncnonb3oBaiu B
npuMepe NoJydYeHHusl CoOeJUHEeHus as.

KXMC, m/z: 551 [M-H]

B3XX, Bpems ynepxkuanus: 0,85 muH (ycnosus nposenenus asanusa: C)
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Coenunenue E-1:
5-[[3-(OTuncynpdonunamuno)-2-proppenmn|mernn]-3,4-nudprop-2-(2-prop-4-
HomaHuInHO)-N-MeTOKCUOEH3aMU

[Xumuueckas popmyna 174]
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Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-aMunuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oeHzoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA TPH TAKUX XK€ YCIOBHUAX, KAK ONMUCAHHbBIC B
npuMepax MoJlydyeHus: coenuHenus A-25, coennHenus b2 u coennHenus al2. OxgHako
Ha CTaAuU CYJb(POHAMUIUPOBAHHS B KAUECTBE PACTBOPUTEIISI HCIIOJNB30BATH MHPUAUH.
Kpome TOro, COOTBETCTBYIOIUI aMHH HCTIOJIb30BAJIM BMECTO TPET-
OYTOKCHAaMHUHTHAPOXJIOPUIA, KOTOPBIH HCIOIB30BAIN B IPUMEPE MOTYIEHUS
coenuHeHus al2.

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

B32XX, Bpems ynepxxuBanus: 1,68 mun (ycioBus mpoBeAeHus aHanu3a: B)
Coenunenune E-2:
5-[[3-(3Tuncynpponunamuno)-2-propdpenun]mernn]-3,4-nudprop-2-(2-¢prop-4-

HomanunuHo)-N-[(2-MeTunNponan-2-uia)okcH |0eH3aMun

[Xumuueckas popmyna 175]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMmuuo-2-
dbropdenun)mermn]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHzoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax MojyuyeHus: coenuHenus A-25, coennHenus b2 u coennHenus al2. OxgHako

Ha CTaauu Cynb(bOHaMI/IJII/IpOBaHI/Iﬂ B KQUCCTBEC PACTBOPUTECIIA UCIIOJB30BaJINU MUPUANH.
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XKXMC, m/z: 680 [M+H]"

B3XX, Bpems yaepxxkuBanus: 1,80 muH (ycnoBus npoBeneHus aHanusa: B)
Coenunenue E-3:
3,4-Audrop-2-(2-prop-4-fiomanununo)-S-[[2-prop-3-[[1-

(METOKCUMETHUIT ) IUKJIONIPOMUII |CYJIbpOHUIaAMUHO |peHus [MmeTun | -N-MeTokcubeH3aMu

[Xumuueckas popmyna 176]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMuuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oeHzoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax NMoydyeHus: coenuHeHus A-25, coennHenus b2 u coennHenus al2. OxgHako
Ha CTaaAuu CyJb(OHAMUIUPOBAHHUS B KAUYE€CTBE PACTBOPHUTENS UCIOIb30BAIH MUPUIHH.
Kpome TOro, COOTBETCTBYIOIUI aMHH HCIIOIb30BAJIM BMECTO TPET-
OYTOKCMaAaMHUHTHAPOXJIOPHUIA, KOTOPBIH HCIONB30BAIN B IPUMEPE MONTYUEHUs
coenuHeHus al2.

XKXMC, m/z: 694 [M+H]"
B3XX, Bpems yaepkuBanusi: 1,74 muH (ycJlOBuUsl MpOBeneHUs aHanu3a: B)

Coenunenue E-4:

3,4-Audrop-2-(2-prop-4-tionanuiauno)-5-[[2-pTop-3-[[1-
(MEeTOKCHUMETHII ) IUKJIONPONUI |cyJibh oOHUIaMUHO | P eHu [meTu | -N-[(2-MmeTuanponaH-
2-un)okcu|0eH3amMua

[Xumuueckas popmyna 177]
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Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMmuuo-2-

dropdenun)merun]-3,4-nudprop-2-(2-prop-4-fionanununo)oenzoara (coenunenue dl)
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U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPHU TAKUX XK€ YCIOBHUAX, KAK ONHUCAHHbBIC B
npuMepax mojyuyeHus coenunenus A-25, coennHenus b2 u coennHenus al2. OxgHako
Ha CTaAuu CyJb(OHAMUIUPOBAHHUS B KAUECTBE PACTBOPUTENS UCIOIb30BAIH MUPUIHH.
XXMC, m/z: 736 [M+H]"
BOXX, Bpems yaepkuBanusi: 1,87 muH (ycnoBusi mpoBeneHus aHanusa: B)
Coenunenue E-5:
3,4-1udprop-2-(2-prop-4-tionanuiauno)-5-[[2-pTop-3-[(1-
METHJILHMKJIONPONUI)CyibGoHunamMmuno |penun |metus|-N-MmeToOKCHOEH3aMK

[Xumuueckas popmyna 178]
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Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMmuno-2-
dropdenun)mernn|-3,4-nudprop-2-(2-¢pTop-4-tionanunuHo)0eH3zoara (coequnenue d1)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPHU TAKUX XK€ YCIOBHUAX, KAK ONUCAHHbBIC B
npuMepax mojyuyeHus coenunenus A-25, coennHenus b2 u coennHenus al2. OxgHako
Ha CTaAuU CyJNb(OHAMUIUPOBAHHUS B KAUE€CTBE PACTBOPUTENS UCIOIb30BAIH MUPUIHH.
Kpome TOro, COOTBETCTBYIOINN aMUH HCIOJb30BAIN BMECTO TPET-
OyTOKCMaMHHTHIPOXJIOPUAA, KOTOPBII MCMOJIb30BAIH B IPUMEPE MOJYyUEHUS
coequHeHnus al2.

XKXMC, m/z: 664 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,73 MuH (ycJoBus mpoBeneHUs aHanusa: B)

Coenunenue E-6:

3,4-AudTop-2-(2-prop-4-tionanunauno)-5-[[2-pTop-3-[(1-
MEeTHJILHUKJIOTPONUI)Cy b oHunaMuHo |penui |meTun]-N-[(2-MeTunnponan-2-
UJ1)OKCH |OeH3aMu

[Xumuueckas popmyna 179]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTui-5-[(3-amMmuno-2-
bropdpenun)merun]-3,4-nudprop-2-(2-¢pTop-4-tionanunuHo)oeHszoara (coequnenue d1)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IIPU TAKUX XK€ YCIOBHUAX, KaK ONHUCAHHbBIE B
npuMepax nojyueHus coenunenus A-25, coenunenus b2 u coennnenus al2. OnHako
Ha CTaJUU CyJb()OHAMUANPOBAHUS B KAUECTBE PACTBOPUTENS HUCIOJIb30BAIN MHPHUIHH.
XKXMC, m/z: 706 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,86 muH (ycioBusi mpoBeneHus aHanusza: B)

Coenunenue E-7:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-
(MetuncynbhamMmonaMuHo )G eHm |MeTr |OeH3aMu g

[Xumuueckas popmyna 180]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMmuno-2-
dropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oeHzoara (coenunenue dl)
IIPU TaKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B IPUMEpPax MOJy4eHHUs coequHeHus A-25,
coenuHeHus b2 u coequnenus al2. OgHako Ha cTaauyu cyJbpaMUANPOBAHUS B
Ka4yeCTBE PacTBOPUTEI UCIIONb30BAIU MUPpUANH. KpoMe TOro, COOTBETCTBYIO LU
aMUH UCIOJIb30BAJU BMECTO TPET-OYTOKCUAMUHTHAPOXJIOPHUAA, KOTOPBIH
HCIOJb30BAJIU B IpUMEpPE MOJYyUEeHUs] COeNuHeHus al2.

XKXMC, m/z: 609 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,23 MuH (yCJIOBUS MpOBENEeHUS aHalu3a: A)

Coenunenue ell:

tpeT-bytun-N-[[3-[[S-kapbamoun-2,3-nudrop-4-(2-pTop-4-
Honarunuuo)penmwn|metun]-2-gropdenun]cynspamonn|kapdbamar

[Xumuueckas popmyna 181]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTui-5-[(3-amMmuno-2-
droppenun)merun]-3,4-nudrop-2-(2-prop-4-fionanunuHo)oenzoara (coequnenue d1)
U COOTBETCTBYIOLIErO CYyJb(PaMOMIXJIOPUIA IPU TAKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE
B IpUMepax MOJy4YeHHs coenuHeHus A-25, coequHeHus b2 u coenuHenus al2.
OpnHako Ha cTaauu Cyab(HaMUANPOBAHUS B KAUECTBE PACTBOPHUTENS UCIIOJIb30BAIN
nupuauH. KpoMme Toro, COOTBETCTBYIO MU aMUH HCTIOIb30BAJIU BMECTO TPET-
OYTOKCHAMHHTHAPOXJIOPUIA, KOTOPBIH UCIONB30BAIN B IPUMEPE MOy YEHHUSI
coenuHeHus al2.

XKXMC, m/z: 695 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,74 MuH (ycJIOBUS MpOBENeHUs aHanu3a: D)

Coenunenue E-8:

3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-
(cynabpdamounnamuno)peHmun|MeTun|0eH3aMun

[Xumuueckas popmyna 182]
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Hckomoe coequHeHne CUHTE3UpOBaiu u3 TpeT-oytun-N-[[3-[[S-kapbamoun-2,3-
nupTop-4-(2-¢pTop-4-fiogaHnanHO)peHus |MeTuin]-2-
droppenun|cyapdamonn]|kapbamara (coenunenue el 1) npu Takux xe yCIOBHIX, KaK
OMKCAHHbIE B MPUMEpPE MOJyUYEHUsI CoeauHeHust b9.

XKXMC, m/z: 595 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,17 muH (ycioBus mpoBeneHUs aHanusza: A)

Coenunenue E-9:

2-(2-Xnop-4-itogaHununo)-5-[[3-(3TUncy b OHUIIAMUHO)-2-
bropdenun|merun]-3,4-nuprTop-N-MeTokcubEH3aMHU

[Xumuueckas popmyna 183]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMuuo-3-pTopnupunus-
4-un)merun]-2-(2-xnop-4-itogauminuno)-3,4-nudpropoenszoara (coenunenue b14) u
COOTBETCTBYIOLIEr0 CYJb(POHUIXIOPHUAA NIPU TAKUX K€ YCIOBUIX, KAK OMUCAHHBIE B
npuMepax nojyueHus coenunenus A-25, coenunenus b2 u coennnenus al2. OnHako
Ha CTaJUU CyJb()OHAMUANPOBAHUS B KAUECTBE PACTBOPUTENS HUCIOJIb30BAIN MHPHUIHH.
Kpome TOro, COOTBETCTBYIO LU aMUH UCIIOIb30BAJIM BMECTO TPET-
OYTOKCHAMHHTHAPOXJIOPUIA, KOTOPBIH HCIOJIb30BAIH B IPUMEpPE MOJTYUESHUS
coenuHeHus al2.

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

BOXX, Bpems yaepxkuBanus: 1,75 muH (ycJOBuUs MpoBeneHUs aHaiu3a: B)
Coenunenue E-10:
2-(2-Xnop-4-iionanununo)-5-[[3-(a3TuacynbHoHUIAMHHO)-2-

droppenun|merun]-3,4-nudrop-N-[(2-MeTunnponan-2-ui)okcu|OeH3aMIAa

[Xumuueckas popmyna 184]
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Hckomoe coennHEeHNe CUHTE3UPOBAIN U3 MeTHI-5-[(2-aMUHO-3-)TOPIUPUINH-
4-un)metui]-2-(2-xnop-4-ioganununo)-3,4-nudpTopbenszoara (coenunenue b14) u
COOTBETCTBYIOLIErO CYyJb(GOHUIXIOPHAA MPU TAKUX K€ YCIOBHIX, KAK OMTUCAHHBIE B
npuMepax MmojyuyeHus coenunenus A-25, coenuHenus b2 u coenunenus al2. OxgHako
Ha CTaJAuU CYJb)OHAMUIUPOBAHUS B KAYECTBE PACTBOPHUTENS UCIOIb30BAIH MUPUIHH.
Kpome Toro, cOoTBeTCTBYIOIUN aMUH UCIIOJb30BAJIN BMECTO TPET-
OYTOKCHAaMHHTHAPOXJIOPUIA, KOTOPBIN HCIOJB30BAIH B IPUMEPE MONYUCHUS
coenuHeHus al2.

XKXMC, m/z: 696 [M+H]"

B3XX, Bpems yaepxkuBanusi: 1,87 muH (ycioBus mpoBeneHus aHanusa: B)
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Coenunenue E-11:
2-(2-Xnop-4-itogaaununo)-5-[[3-(3TuncynbHOHUIAMUHO)-2-
bropdenun|merun]-3,4-nupropbeHzamun
[Xumuueckas popmyna 185]
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Hckomoe coequHeHne CHHTEe3UPOBaIu U3 MeTHI-5-[(2-aMuno-3-propnupunmus-

Cl

4-un)merun]-2-(2-xnop-4-iiogauninnno)-3,4-nudpropdbenszoara (coenunenue b14) u
COOTBETCTBYIOLIEr0 CYyJIb()OHUIXIOPHIA MTPU TAKHUX K€ YCIOBUSIX, KAK OMTMCAHHBIE B
npuMepax MoJydyeHus: coenuHenus A-25, coennHenus b2 u coennHenns al2. OgHako
Ha CTaaAuu CyJb(POHAMUINPOBAHUS B KAUYECTBE PACTBOPHUTENS UCIOIb30BAIH MUPUIHH.
Kpome TOro, COOTBETCTBYIOIIUN aMUH UCIIOJb30BAJIN BMECTO TPET-
OYTOKCHAaMHUHTHAPOXJIOPUIA, KOTOPBIH HCIOIB30BAIN B IPUMEPE MOTYIEHUS
coenuHeHus al2.

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

B32XX, Bpems ynepxxuBanus: 1,73 mus (ycJioBus npoBeneHus ananusa: B)
Coenunenue el7:
Metun-5-[(3-amuno-2-propdenun)mernn]-2-(2-xnop-4-iogaHunnHo)-3,4-

nupropOensoar

[Xumuueckas popmyna 186]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTHI-2-(2-XJ10p-4-HonaHuiInHO)-3,4-

Cl

nudrop-5-[(E)-[(4-meTundennn)cynbhoHUNTHAPA3HHUINICH |MeTHII |OeH30aTa
(coenunenue b12) npu TakuX K€ YCIOBUAX, KAK ONMHUCAHHBIC B MPUMEPE MOJYICHHS
COeAMHEHUs a5, 3a UCKIIOYEHHUEM TOr0, YTO FUApOXJopun (3 -aMuHO-2-

dropderns)00pOHOBON KUCIOTHI UCIOIb30BaIN BMeCTO [2-[(2,4-
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AUMETOKCU(PEHUT)METHIAMHUHO] -3 - TopnupuanH-4-1y|00pOHOBOHN KHCIOTHI
(coenunenue a4) u yro JJUIIDA ucnonp3oBanu BMeCTO KapOoHATa KaJusl.
XKXMC, m/z: 547 [M+H]"

B3OXX, Bpems ynepxkusanus: 1,13 mun (ycnosus nposenenus asanusa: C)
Coenunenue E-12:
2-(2-Xnop-4-iionaHununo)-5-[[3-(LuKIONPONUICYIb(aMOUTAMHIHO)-2-

bropdenun|merun]-3,4-nudptop-N-[(2-MeTuanponaH-2-uia)okcu|OeH3amMun

[Xumuueckas popmyna 187]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMuuo-2-
dropdenun)mernn|-2-(2-xnop-4-iiogaHuianHo)-3,4-nudropOeHszoara (coennHeHHE
el7) u cooTBeTcTBYIOIETO 4-HUTPOPEHUICyIb(pamMara Npu TaKUX Ke yCIOBHUIX, KaK
OMHCAHHbIE B MPUMEPAX MOJy4YeHHUs1 coequHeHus A-1, coenuHenust b2 u coeiMHEHUs
al2.

XKXMC, m/z: 723 [M+H]"

BOXX, Bpems yaepskuBanusi: 1,87 muH (ycioBusi npoBeaeHus aHanusa: B)
Coenunenue €20:
Metun-3,4-nudprop-2-(2-prop-4-itonanununo)-5-[[2-pTop-3-

(merancynbdonamun)denmn|merni|OeH3oaT

[Xumuueckas popmyna 188]
0.0

H
N
Yo OUD
e \H F
F F

Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTHi-5-[(3-amMuuo-2-

F

dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenzoara (coenunenue dl)
¥ COOTBETCTBYIOIIErO CYJIb(OHUIXIIOPUIA MTPH TAKHUX KE YCIOBUSIX, KAK OMHUCAHHBIEC B
npuMepe NojaydeHus coeJuHeHus A-25, 3a UCKJIIOUEHHUEM TOTO, YTO B KaueCTBe

pacTBOpUTEIIA UCTTOJB30BAJIM MUPUAUH.
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XKXMC, m/z: 609 [M+H]"

B3XX, Bpems ynepxusanus: 1,01 mun (ycnosus nposenenus ananusa: C)
Coenunenue E-13:
3,4-Audrop-2-(2-prop-4-fiomanununo)-5-[[2-prop-3-

(merancynbhonamun)denun|metun|OeHzamus

[Xumuueckas popmyna 189]
H,N__O

y F
N
2 OLC
/\N F
F F

Mownoruapar ruapokcuna gutus (7,9 mr, 0,19 mmons) nobasnsnu K
CMEIIaHHOMY pacTBOpY MeTuia-3,4-nudrop-2-(2-prop-4-itoganununo)-5-[[2-prop-3-
(merancynbdonamun)enun|metun|dbensoara (coequnenne €20, 23,0 mr, 0,038
mMmodsi) B TI'® (0,7 min) u Boge (0,3 mMur) U cMeCh IepeMeIInBaIN IPU KOMHATHOMN
TeMIepaTrype B TeueHue 2 4. PEakIIMOHHYIO CMeCh KOHIIEHTPHPOBAJHU MPH
MOHM)KEHHOM JIaBJICHUH U 3aTeM Ao0apisinu | M pacTBOp XJIOPUCTOBOAOPOIHOMN
kucioTel (0,76 MJI) M CMeCh TOMOJHUTENbHO KOHIEHTPUPOBAIH MPU NOHUKEHHOM
JaBJEHUHU. 3aTeM K pacTBOPY MOJy4eHHOU cMecu B Oe3Boguom M (0,3 mi)
nobasisanun HOOBt (9,3 mr, 0,057 mmounst) u DK-HCI (10,9 mr, 0,057 mmous),
MOJIYYEHHYIO CMECh IepeMELINBai IPU KOMHATHON TeMIepaType B TeueHHue 3 4.
3arem nipu 0°C nobasnsnu 7 M pactBop ammuaka B MeOH (22 mki, 0,15 mmodns),
3aTeM nepeMelnBanue npoaoskand B Teuenue 30 muH. K peakunonHo# cmecu
nobasnsin 10% BOAHBIN pacTBOpP TPUPTOPYKCYCHOM KHCIOTHI (1 M), 3aTeM cMech
OYHIIAJIA C MOMOIIBIK KOJJOHOUHOH XpoMaTorpaduu ¢ odpamennoit ¢pasoii (0,1%
BOJHBIH pacTBOpP MypaBbHHOUN KUCIOTH/0,1% pacTBOp MypaBbUHON KHCJIOTHI B
ALIETOHUTPUJIE) U MOJyda I uckoMmoe coenunenue (19,7 mr, 97%) B Buzge
OecCIBETHOTO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 594 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,61 muH (ycioBus nmpoBeneHus aHanusa: B)
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Coenunenue E-14:
5-[[3-(LIuknonponunmeTuncyibpoHnnamMmuno)-2-groppenun|merun]-3,4-
nuprop-2-(2-prop-4-itonannnuuo)oeH3aMun
[Xumuueckas popmyna 190]
H,N.___O

hoF
N
A% L
F F

Hckomoe coequHeHne CUHTE3UPOBaIu U3 MeTui-5-[(3-amMuno-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA TPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax nojydeHus: coeauHenust A-25 u coequnenust E-13. Onnako Ha craguu
cynb(OHAMUIUPOBAHHUS B KAUECTBE PACTBOPUTEISI UCIIOJIb30BATH MHPHINH.

XKXMC, m/z: 634 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,72 muH (ycJOBUs MPOBENEeHUS aHanu3a: B)
Coenunenue E-15:
3,4-Iudrtop-5-[[2-pTop-3-(3-pTopnponuncynbpoHnnamMuHo)peHna|MeTua]-2-

(2-¢prop-4-fionaHunuHO )OeH3aMHA

[Xumuueckas popmyna 191]

H,N.__O
Hor
N
2 @
N/
Ar F

Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-5-[(3-amMmuuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb()OHUIXIOPUIA IPU TAKHX K€ YCIOBUSIX, KAK OMTMCAHHBIE B
npuMepax nojydeHus: coequHenus A-25 u coequnenus: E-13. OnHako 0e3BOHBINM
JAXM ucnonp3oBanu BMecTo 0e3BonHOro JIMA, KOTOpBIH HCIIONB30BAJIN B IPUMEPE
MOJIYUEHUSI COeTUHEHus A-25.

XKXMC, m/z: 640 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,67 MuH (yClIoBUs MPOBeAeHUs aHann3a: B)
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Coenunenue E-16:
3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-[(1-
MEeTHJILHKJIOTPONUII)CYIb(poHUIaMUHO |peHmT |MeTH|OeH3aMu g
[Xumuueckas popmyna 192]

H,N_O
L F
N
3 @ 1O
F F

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMuuo-2-
dbropdpenun)mermn]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA TPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax nojyuyeHus: coenunenus A-25 u coequnenust E-13. Onnako Ha craguu
Cyb(OHAMUIUPOBAHHS B KAYECTBE PACTBOPHUTENS HCIIOJIb30BAIH MUPUIHH.

XKXMC, m/z: 634 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,72 muH (ycJOBUs MPOBENEeHUs aHanu3a: B)

Coenunenue E-17:

3,4-Iudprop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-(2-
METHJIPONUIICYIb(OHUTAMUHO )PeHUI |MeTHII |OeH3aMuU

[Xumuueckas popmyna 193]

HoN_ O
yF
N
F F

Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-5-[(3-amMmuno-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA TPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax nojyuyeHus: coenunenus A-25 u coequnenus: E-13. Onnako Ha craguu
cynb(OHAMUIUPOBAHHUS B KAUECTBE PACTBOPUTEISI UCIIOJIb30BATN MHPHINH.

XKXMC, m/z: 636 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,77 muH (ycJOBuUs MpOBeNEeHUs aHanu3a: B)
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Coenunenue E-18:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-
(mponmicynbponunaMuHo ) enua |MmeTun |oeH3aMug
[Xumuueckas popmyna 194]
HoN O

H
N
LA
AN \H =
F F

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMuuo-2-

F

dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanununo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb()OHUIXIOPHUAA MPH TAKUX XK€ YCIOBUAX, KAK ONMUCAHHBIE B
npuMepax nojyuyeHus: coenunenus A-25 u coequnenust E-13. Onnako Ha craguu
Cynb(OHAMUIUPOBAHHUS B KAUECTBE PACTBOPUTEISI UCIIOJIb30BATH MHPHINH.
XKXMC, m/z: 622 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,72 muH (ycJOBUs MPOBENEeHUs aHanu3a: B)
Coenunenue E-19:
3,4-Iudprop-2-(2-¢prop-4-tionanununo)-5-[[2-pTop-3-[[1-
(METOKCHUMETHII ) [IUKJIONPOIUJI | CYJIb( OHUIIAMUHO | eHUIT [MeTH I |OeH3aMH

[Xumuueckas popmyna 195]
H.N . __O

H
N
& L
\O \N =
F F

Hckomoe coequHeHne CUHTEe3UPOBalu U3 MeTui-5-[(3-amMmuno-2-

F

dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOIIErO CYJIb(OHUIXIIOPUIA MPH TAKHUX K€ YCIOBUSIX, KAK OMUCAHHBIE B
npuMepax nojiydeHus: coenunenus A-25 u coequnenust E-13. Onnako Ha craguu
Cyab(GOHAMUIUPOBAHUS B KAYECTBE PACTBOPUTEISI HCIIOJb30BAIH MUPUIUH.

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

B3XX, Bpems ynepxkuBanus: 1,73 muH (ycioBus npoBeneHus aHanusa: B)
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Coenunenue E-20:
5-[[3-(HuknobyTuncynbponunamuno)-2-proppenun]merun]-3,4-nuprop-2-(2-
¢rop-4-fionaHUINHO)OEH3aMU
[Xumuueckas popmyna 196]
H.N.__O

H

N

S L

SN F
F F

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMuno-2-

F

dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax nojyuyeHusi coenunenus A-25 u coequnenust E-13. Onnako Ha craguu
Cynb()OHAMUIUPOBAHHS B KAY€CTBE PACTBOPUTEINS UCIIOJIb30BAIH MUPUIUH.

XKXMC, m/z: 634 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,73 muH (ycJoBus npoBeneHus aHanusa: B)
Coenunenue E-21:
3,4-Audrop-2-(2-prop-4-itoganmnuno)-5-[[2-pTop-3-(okceTan-3-

UICY b OHUIAMUHO )P eHU |MeTHI |OeH3aMU

[Xumuueckas popmyna 197]

HN._O

H

N

¥

N F
0/3/ F F

Hckomoe coequHeHne CUHTEe3UpOBaIn U3 MeTui-5-[(3-amMuno-2-

F

dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOIIErO CYJIb(OHUIXIIOPUIA MPH TAKHUX K€ YCIOBUSIX, KAK OMUCAHHBIE B
npuMepax nojydeHus: coenunenus A-25 u coequnenus: E-13. Onnako Ha craguu
Cyab(GOHAMUIUPOBAHUS B KAUYECTBE PACTBOPUTEISI HCIIOJb30BAIH MUPUIUH.

XXMC, m/z: 636 [M+H]"

B3OXX, Bpems yaepxxkuBanus: 1,61 muH (ycioBus npoBeneHus aHanusa: B)
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Coenunenue E-22:
5-[[3-(IuknonponuicynbdOoHUIaMUHO)-2-pTopdenun|mernn]-3,4-nudrop-2-(2-
¢rop-4-fionaHUINHO)OEH3aMU
[Xumuueckas popmyna 198]
H,N___O

yF
N
@ 10O
<7 N F
F F

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMunuo-2-
dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX K€ YCIOBUSIX, KAK OMTMCAHHBIE B
npuMepax nojydeHus: coenunenus A-25 u coequnenust E-13. Onnako Ha craguu
cynb(OHAMUIUPOBAHHUS B KAUE€CTBE PACTBOPUTEIS UCIIOJIb30BATN MHPHINH.

XKXMC, m/z: 620 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,68 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenue E-23:
3,4-Iudrop-2-(2-¢prop-4-tionanununo)-5-[[2-pTop-3-(okcan-4-

UICY b OHUTAMUHO )P eHUI |MeTHI |OeH3aMu

[Xumuueckas popmyna 199]
H.N.__O

H
N
@ 1
0 F F

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTui-5-[(3-amMuno-2-

F

bropdenun)merun]-3,4-nudprop-2-(2-pTop-4-tionanununo)oenszoara (coequnenue d1)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax nojiydeHus: coenunenus A-25 u coequnenust E-13. OnHako TpU3TUIAMUH U
6e3BonHbIi JIXM HCIONb30BaIN BMECTO MUPUANHA U Oe3BogHOrO JIMA
COOTBETCTBEHHO, KOTOPbIE UCIIOJNb30BAIHN B IPUMeEpE MOJyUeHUs coeafuHeHust A-25.
XKXMC, m/z: 664 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,65 muH (ycioBus nmpoBeneHus aHanusa: B)
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Coenunenue E-24:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-(mponan-2-
UICYb(pOHUTAMUHO)peHUI |MeTHI |OeH3aMu
[Xumuueckas gopmyna 200]
HoN. O

H
N
1
Y \H F
F F

Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTHi-5-[(3-aMunuo-2-

F

dbropdenun)merun]-3,4-nudprop-2-(2-pTop-4-fionanunuHo)oenszoara (coenunenue dl)
U COOTBETCTBYIOLIErO CYJb(POHUIXIOPHUAA IPH TAKUX XK€ YCIOBHUAX, KAK ONMHUCAHHbBIC B
npuMepax nojydeHusi coenunenus A-25 u coequnenust E-13. Onnako Ha craguu
cynb(OHAMUIUPOBAHHUS B KAUECTBE PACTBOPUTEISI UCIIOJIb30BATH MUPHINH.

XKXMC, m/z: 622 [M+H]"

B3XX, 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-

(MerancynbdoHamun)erun|Metnn|OeH3amun

[Xumuueckas popmyna 201]

N_ o
\vé o f
N
¥ T
SN F
HoF F

Hckomoe coequHEeHne CUHTEe3UPOBaIu U3 MeTui-3,4-nudrop-2-(2-pTop-4-
HonaHuIUHO)-5-[[2-pTOop-3-(Metancynbponamun)penun|merun|oeH3oar
a(coenqunenue €20) IpU TAKUX )K€ YCIOBUSX, KaK OMUCAHHBIC B IPUMEpPaX MOJYyUESHUS
coenuHeHus b2 u coenqunenus al2. OqHaKO COOTBETCTBYIOIINH aMUH HCTIOIb30BAJH
BMECTO TPeT-OYTOKCHAMHUHTHAPOXJIOPUIA, KOTOPBIH HCIIOIB30BAIN B IPUMEpPE
MOJIy4eHHUsl coequHeHus al2.

XKXMC, m/z: 634 [M+H]"

B3XX, Bpems yaepxkusanus: 0,92 mus (ycnosus nposeneHus ananusa: C)
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Coenunenue E-26:
3,4-Iudrop-2-(2-prop-4-tionanununo)-5-[[2-pTop-3-
(merancynbdonamun)erus|merun|-N-MeToOKCHOEH3aMU

[Xumuueckas popmyna 202]

N._O
N
0 n F
N
R T
/\H F
F F

Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTui-3,4-nudrop-2-(2-prop-4-
HomaHuNnHO)-5-[[2-pTop-3-(MerancynbpoHamun)perun |merii |0eH3oara
(coenunenue €20) MpHU TaKUX K€ YCJIOBHUAX, KaK ONMHCAHHBIE B MIPUMEPax MOJYyUEHUS
coenuHeHus b2 u coenqunenus al2. OqHaKO COOTBETCTBYIOIINN aMHUH HCTIOIb30BAJIH
BMECTO TPET-OYTOKCHAMHUHTHAPOXJIOPUIA, KOTOPBIH HCIOIB30BAIN B IPUMEpE
MOJIy4eHHUsl coequHeHus al2.

XKXMC, m/z: 624 [M+H]"
B3XX, Bpems ynepxxkuBanus: 0,86 muH (ycnosus nposenenus asanusa: C)

Coenunenue F-1:

3,4-Iudprop-2-(2-¢prop-4-tionanunauno)-5-[[3-
(MeTuncynbpamonnaMuHO ) eHu |MeTH |OeH3aMu

[Xumuueckas popmyna 203]
HN O

yF
N
@ 110
F

Hckomoe coequHeHne CUHTEe3upoBainu u3 3,4-nudrop-2-(2-¢prop-4-
Honarunuuo)-5-[(E)-[(4-meTund erun)cynbGHOHUITHAPASUHITUICH [MeTHI [OeH3aMu1a
(coenunenue cl) mpu TaKUX K€ YCIOBUSX, KAK OMUCAHHBIE B IPUMEPAX MOIYUCHUS
coenuHeHus ad u coenuHeHust A-25. OgHako 3-aMUHODEHUIOOPOHOBYIO KHCIIOTY
UCIIONb30BaIN BMECTO [2-[(2,4-numeTokcudeH ) MeTHIaMUHO | -3 - TopnupuanH-4-
11]|OOpOHOBOI KUCIOTHI (CoequHEHNE a4), KOTOPYIO UCIOJIb30BAIN B IPUMEpPE
MOJIyYEeHUsI COETUHEHUS as.

XKXMC, m/z: 591 [M+H]"
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B3XX, Bpems ynepxkuBanus: 0,84 mun (ycnosus nposeaenus ananusa: C)
Coenunenue F-2:
5-[[3-(3tuncynsponunamuno)penun|mermn]-3,4-nuprop-2-(2-prop-4-

HomaHUIUHO )OeH3aMU T

[Xumuueckas (bopMyna 204]

Hckomoe coequHeHne CUHTEe3upoBaiu u3 3,4-gudrop-2-(2-¢prop-4-
Honarunnuo)-5-[(E)-[(4-meTund enun)cynbh OHUITUAPASUHUIUICH |MeTHII |OeH3aMu1a
(coenunenue cl) M COOTBETCTBYIOWIETO CYJb(OHMIXIOPUIA IPH TAKUX XK€ YCIOBUSX,
KaK ONMCAaHHbIE B IpUMepax NoJydeHus coeluHeHus as u coenunenus A-25. OnnHako
3-aMuHO(pEeHMIOOPOHOBYIO KUCIOTY HCIOJBb30BaIH BMecTO [2-[(2,4-
AUMETOKCU(EHUT)METHIAMHHO |-3 - TopnupuanH-4-1y|OOpOHOBOHN KHCIOTHI
(coenunenue a4), KOTOPYIO HCIIOJNb30BAIU B IPUMEpPE MOJyUeHUs coenuHeHus a5. Ha
CTaguM CyIb()OHAMUIMPOBAHHS B KAUECTBE PACTBOPHUTEISI UCIIOJIb30BAIN MHUPUIUH.
XKXMC, m/z: 590 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,26 muH (yCJIOBUS NP OBEACHUS aHANN3a: A)

Coenunenune F-3:

3,4-1udprop-2-(2-prop-4-tionanuauno)-5-[[3-(2-
METOKCHATHIICYJIb( OHMIAMUHO )P eHmI | MeTun |OeH3amu g

[Xumunueckas (1)opMyJ1a 205]

Hckomoe coequHeHne CUHTEe3upoBainu u3 3,4-nudrop-2-(2-¢prop-4-
Honarunuuo)-5-[(E)-[(4-meTund enun)cynbh OHUNTHAPASUHIITUICH [MeTHI [OeH3aMu1a
(coenunenue cl) M COOTBETCTBYIOWIETO CYJIb(POHUIXIOPUIA IPH TAKUX XK€ YCIOBUSAX,
KaK ONMCAaHHbIE B IpUMepax NOJy4deHus coeluHeHus ad u coenunenus A-25. Onnako

3-aMuHO(PEeHMIOOPOHOBYIO KUCIOTY HCIIOJBb30BAIH BMeCcTO [2-[(2,4-
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AUMETOKCU(PEHUIT)METUIAMHUHO -3 - TopnupuanH-4-1y|OOPOHOBON KHCIOTHI
(coenunenue a4), KOTOPYIO HCIIOJNB30BAIN B IPUMEpPE MOJyUeHUs coenquHeHus a5. Ha
CTaguM CyIb()OHAMUIUPOBAHUS B KAUECTBE PACTBOPHUTEIS UCIOJIb30BAIN MUPUIUH.
XKXMC, m/z: 620 [M+H]"

BOXX, Bpems yaepxkuBauus: 1,65 mun (yciaoBus npoBeneHus aHanu3a: B)
Coenunenue g2:
2-(4-Iuknonponuin-2-propaHununo)-3,4-nudprop-S-[[3-pTop-2-

(MeTunCcyb(haMOUIAMUHO )TUPUAWH -4 -1 |MeTHJT |OeH30liHAsT KMCIOTa

[Xumuueckas popmyna 206]

HO_ O
n F
0.0 N N
- M
N F
H H ¢ F

Hckomoe coequHeHne CUHTE3UPOBaIN U3 runpoxiopuaa S-[(2-amuHo-3-
dropnupunuH-4-un)metun|-3,4-nudprop-2-(2-prop-4-fiogaHunHO )OEH30HHON
KHCJIOTHI (COequHEeHNe a7) MPHU TAKUX K€ YCIOBHUAX, KaK ONMHCAHHBIE B IPHUMEPax
MOJIYUEeHUSI COeAUHEHUs a9 u coenuHenus A-1.

XKXMC, m/z: 525 [M+H]"

B3OXX, Bpems ynepxxkusanus: 0,83 muH (ycnosus nposenenus ananusa: C)
Coenunenne G-1:
N-Luknonponui-2-(4-uukiaonponui-2-GropaHuanno)-3,4-nudprop-S-[[3-pTop-

2-(MeTriCyIb(HaMOUTAMHUHO ) TUPUIHH -4-1JT | MeTU |OeH3aMIA

[Xumuueckas popmyna 207]

N._O
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Hckomoe coequHeHne CUHTE3UPOBaIu U3 2-(4-1UKIONpOnui-2-pTOPaHUINHO)-
3,4-nudTop-5-[[3-pTop-2-(MeTuncynbpaMomIaMUHO )TUPUANH-4 -
wi|MeTni|6eH301HON KUCIOTHI (CoennHeHne g2) MPpU TaKHUX K€ YCIOBHIX, KaK
ONKMCaHHBIE B IPUMEpPE MOJyUYeHus coequHenus alo.

XKXMC, m/z: 564 [M+H]"
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B3XX, Bpems yaepxkuBanus: 1,61 muH (ycnoBus mpoBeneHus aHanusa: B)
Coenunenue G-2:
2-(4-Iuknonponuin-2-¢propaHununo)-3,4-nudprop-5-[[3-pTop-2-

(MetuncynbhaMOUIaMUHO ) TUPUAUH-4-11 |MeTuJ |-N-MeTokcubeH3amMu

[Xumunueckas ¢popmyna 208]

N__O
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F F

ITocne nobdasnenuss O-MeTHITHAPOKCHIAMUHTHApOXIopHuaa (6,4 mr, 0,076
MMOJIs1), mponuidpocPoHOBOro aHrHApHAa (HUKINYecKuil Tpumep) (56 Mk, 0,095
MMOJIs1) B TpusTHIamMuHa (27 Mk, 0,19 MMons) k pacTBopy 2-(4-IUKIOMPONHI-2-
¢ropanmnmHo)-3,4-nudprop-5-[[3-PTop-2-(MeTunCynbhaMOUTAMIHO ) TUPUAHH-4-
ui|MeTu |6eH30HHON KUCIOoTh (coenunenue g2, 20 mr, 0,038 mmounst),B 6€3BOTHOM
JAM® (0,2 M) cMech mepeMeInBall NPpU KOMHATHON TeMIiepaType B TedeHue 16 .
PeakinoHHYI0 CMeCh OUMINAIH C MOMOLIbI0 KOJOHOYHOH XpomaTorpaduu ¢
obpamenHoit ¢azoii (0,1% BomHbIH pacTBOp MypaBbuHOHN KucnoTs/0,1% pacTsop
MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJy4Yalu HCKOMOoe coenuHenue (14 mr,
66%) B Bune O€CIIBETHOTO TBEPOr0 BELIECTBA.

XKXMC, m/z: 554 [M+H]"
B3XX, Bpems yaepxkuBanusi: 1,53 muH (ycloBuUs MpoBeneHUs aHalu3a: B)

Coenunenue G-3:

2-(4-bpom-2-pTopanununo)-3,4-nudprop-5-[[3-dpTop-2-

(MeTHIICYIB(h aMOMIAMHUHO )TUPUAHH-4 -1 |MeTHI |-N-MeTOKCHOeH3aMu g
[Xumuueckas popmyna 209]
N0
@) H F
N N| h "
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F Br
F F

Hckomoe coenquHeHne CUHTE3UPOBaIN U3 runpoxiopuaa S-[(2-amuno-3-

dropnupunus-4-un)metun|-3,4-nudprop-2-(2-prop-4-iiogaHnnnHO )0 EH30MHON
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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]"
BOXX, Bpems yaepsxkuBanus: 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 210]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa 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, coenunenus A-1 u coenunenus G-2. OnqHaKko XJOpUI
menu(l) ucnonp3zosanu BMmecTo Opomuaa menu(l), KOTOpbIH NCTIOIB30BATN 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 211]
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMuno-3-pTopnupunus-
4-un)mertun]-3,4-nudrop-2-(2-prop-4-fionanunuHo )oeH3zoara (CoennHeHue ab) npu

TAaKUX K€ YCIOBUAX, KaK OIMMCAHHBIC B NIpUMEPaAX MOJNYUCHUA COCANHCHUA 39,
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coenquHeHus a7, coequHenus al2 u coequnenus A-1. Onnako 1 M BOaHBIN pacTBOp

rUAPOKCUIAa HATPHUs UCIIOJIb30BAaINU BMECTO MOHOTHAPATa THAPOKCUA JUTHS, KOTOPBIH

UCIIOJIb30BAJIN B IPUMeEpE MOJyUeHUsd COeAUHEHUs a7, U TPUAITUIAMUH UCIIOJIb30BAIH

BMmecTo JUIIDA, KOTOpBIN UCMONB30BANIN B IPUMEPE MOJYyUE€HUs cOequHEeHUs al2.

Kpome TOro, COOTBETCTBYIOIUNA aMUH UCIOJb30BAJIN BMECTO TPET-

OyTOKCHaMHHTHIPOXJIOPUA, KOTOPBIH HCIOJIb30BAIN B IPUMEPE MOTYUCHHS

coenuHeHus al2, U COOTBETCTBYIOIHHA 4-HUTPOPEHMWICYIbpamMaT UCIOIb30BAIH

BMECTO 4-HUTpOQEHMIMETUIICYIbpamMaTa, KOTOPbIH HCIOIb30BAJIU B IPUMEpPE

MOJIyUYEeHUsI COeAUHEHUs A-1.

XKXMC, m/z: 618 [M+H]"

B3XX, Bpems ynepxkusanus: 0,95 mus (ycnosus nposeneHus aHanusza: 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 212]
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Hckomoe coenuHEHNEe CUHTE3UPOBAIN U3 MeTHI-5-[(2-aMUHO-3-)TOPIIUPUINH-
4-un)merun]-3,4-nudrop-2-(2-prop-4-fionaHunnHo )oeH3zoara (CoenrHeHue ab) NMpu
TaKHUX XK€ YCJIOBHAX, KaK ONMUCAHHbIE B IpUMepax MOJyUYeHUs COeNUHEeHUs a9,
coenquHeHus a7, coequHenus al2 u coequnenus A-1. Onnako 1 M BonHBIN pacTBOp
TUAPOKCHJIa HATPHUS HCIIOJb30BAIM BMECTO MOHOTHAPATa THAPOKCUAA JIUTHUSI, KOTOPBIN
HCIIOJIb30BaJIU B IPUMepe MOJIy4eHUs COeAUHEHUs a7, U TPUITUIAMUH UCIIOJb30BAIH
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 COOTBETCTBYIOI 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 213]
N._O
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F F

Hckomoe coequHeHne CUHTE3NPOBAN U3 MeTHI-5-[(2-aMuHO-3-pTOopnupunuH-
4-un)merun]-3,4-nudprop-2-(2-¢prop-4-tionanunuHo)oeH3zoara (coennuHeHue ab) u
COOTBETCTBYIOLIEr0 CYyJb()OHUIXIOPHIA MPU TAKUX K€ YCIOBUSIX, KAK OMTMCAHHBIE B

10 npuMepax MoJyuyeHHsl COeNuHeHus A-25, coenuHenus a9, coequHeHust a7 u
coenuHenus al2. OgHako TpudTHIAMUH U 6e3BoAHbIN JIXM HCMoIb30BaM BMECTO
nupuauHa U 0e3BoHOTO JIMA COOTBETCTBEHHO, KOTOPbIE HUCIIOIb30BANN B IPUMEPE
nonydeHus coequHeHus A-25, u 1 M BoaHbIl pacTBOp TMAPOKCUAA HATPUS
HCIIOJIb30BAJIM BMECTO MOHOTUIpaTa TMAPOKCUAA JINTHUSI, KOTOPbIN HUCIOJNb30BAIH B

15 IpuMepe nojiyueHus coequHenus a7. Kpome Toro, COOTBETCTBYIOIUN aMUH
UCIOJIb30BAIM BMECTO TPeT-0yTOKCUAMHHTHAPOXJIOPUAA, KOTOPBII UCIOIb30BATH B
npuMepe Nojay4eHus coequHenus al2.

XKXMC, m/z: 563 [M+H]"
BOXX, Bpems ynepxkuBanus: 0,88 musn (ycnosus nposenenus aHanusa: C)

20 Coenunenue G-8:

2-(4-Luknonponun-2-GTopaHuinHo)-5-[[2-(3TracynbHOHUIAMHHO)-3 -
bropnupunuu-4-un|metun|-3,4-gudprop-N-meTokcubeHzamug

[Xumuueckas popmyna 214]
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Hckomoe coenquHeHne CUHTE3UPOBAIN U3 MeTUI-5-[(2-aMmuuo-3-pTopnupuamns-
4-un)merun]-3,4-nudprop-2-(2-prop-4-fionanunnHo))oeH3zoara (coennHeHue ad) u
COOTBETCTBYIOIIEro CyJb()POHUIXIOPHAA PU TAKUX K€ YCIOBUIX, KAK OMTMCAHHBIE B
npuMepax NojaydeHus coequHeHus A-25, coenuHeHus a9, coenuHenus a7 u
coenuneHnus al2. OgHako TpusTHIaMuH U O6e3BoaHbIi JIXM HCMOab30BaIl BMECTO
nupuauaa u 6e3BoaHOT0 JIMA COOTBETCTBEHHO, KOTOPbIE HCIIOJIB30BAJIM B IIPUMeEpe
noJiyueHus: coeauHenust A-25, u 1 M BOaHBIN pacTBOpP rMAPOKCUAA HATPUS
HCIIOJIb30BaJIM BMECTO MOHOTHIpaTa TMAPOKCUIA TUTHS, KOTOPBIN UCIIOIb30BAIU B
npuMepe nojiyueHus: coequHenus a7. Kpome Toro, COOTBETCTBYIOIIUI 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-

(MeraHcynboHAMU )TUPUIUH-4-UJT |MeTUI |-N-MeTOKCUO eH3aMI

[Xumuueckas popmyna 215]
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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()OHUIXIOPHIA MPU TAKUX K€ YCIOBUSIX, KAK OMTUCAHHBIE B
npuMepax MoJydeHHsl CoenuHeHus A-25, coenunenus a9, coequHeHus a7 u
coenuHenus al2. OgHako TpudTHIAMUH U 6e3BoAHbIN JIXM uCMONIb30BaTM BMECTO
nupuauea u 0e3BogHOro JIMA COOTBETCTBEHHO, KOTOPbIE HCIIOJIb30BAJIN B IPUMEpPE
nonydeHus coequHeHus A-25, u 1 M BoaHbIl pacTBOp rHAPOKCUAA HATPUS
HCIOJb30BAJIM BMECTO MOHOTHAPATAa TUAPOKCHUAA JIUTHUA, KOTOPBIN UCHOIb30BAIHN B
NpuMepe noJiyueHus coeauHenus a7. Kpome Toro, COOTBETCTBYIOUINNA aMUH
HCIIOJIb30BAIM BMECTO TPET-OyTOKCHAMUHTUIPOXIOPHUAA, KOTOPBIH UCIIOJNb30BATH 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-propnupuaus-4-un)metun]-2-[4-[3-(2-3Tunrexcaokcu)-

3-okconponun|cynbpanmi-2-gropannnnHo]-3,4-nudpropdenzoar

[Xumuueckas popmyna 216]
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Cycnensuto metui-5-((2-amunro-3-propnupunun-4-un)merun)-3,4-gudprop-2-
((2-pTop-4-tiondenun)amuno)oen3oara (coequnenue a6, S00 mr, 0,941 mmomns), 2-
STHJTEKCHII-3-MepKanTonponuonara (226 mr, 1,04 mmoos), Xantphos (109 mr, 0,188
MMmoJist), Tpuc(nudbensmnuaenaueton)nunamniagus(0) (86 mr, 0,094 mmons) u JUIIDA
(0,492 mn, 2,82 mmomns) B 1,4-nuokcane (17 man) nepememusanu npu 110°C B TeueHue
1 u. ITocne noOaBieHHs K pEaKIIMOHHON CMECH alleTOHUTPHIIA CMeCh (PUIBTPOBAIHU
yepes HeNUT U QUIbTPaT KOHLEHTPUPOBAIH NIPU MOHUKEHHOM JaBJIEHUH.
[Tony4deHHBIH OCTAaTOK OYHINAJIH C TOMOLIBIO KOJOHOYHON XpomaTorpaduu ¢
obpamenHoi ¢aszoii (0,1% BogHBIH pacTBOp MypaBbuHOI kucinots/0,1% pactBop
MYPaBbUHOW KHCJIOTHI B ALlETOHUTPHIIE) U MOJydaIl UCKOMOe coenuneHue (584 wr,
KOJIMYECTBEHHBIH BbIXOJ) B BUIE JKEJITOTO BA3KOI'O Macia.

XKXMC, m/z: 622 [M+H]"
BOXX, Bpems yaepxkuBanus: 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 217]
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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 mmoust) B meranosie (9 ma) oxnaxaanu 1o 0°C u
3ateMm nobasinsuin 25% pacTBOp MeTokcuaa Hatpusi B MeTanoge (1,29 mu, 5,64 Mmmouts)
U CMeCh MepeMeIlnBalu P KOMHATHOH Temmnepatype B TeueHue 3 4. 3atem npu 0°C
nobasnsnu gustun(Opomaudropmermn)pocdonar (1,00 r, 3,76 Mmmosi) u cMech
IepeMelnBaIu NP KOMHATHON TeMnepaType B TedyeHue 10 muH. PeakinoHHYIO
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 oxnaxknaanu go 0°C, nobasnsnu MmypaBbunyio 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 ALIETOHUTPHJIE) U MOJydalu HCKoMoe coequaenue (195 mr,
43%) B BUe OECLBETHOTO TBEPJOrO BEIIECTBA.

XKXMC, m/z: 488 [M+H]"

B3XX, Bpems ynepxxkusanus: 0,81 mun (yciaoBus npoBeaeHus ananusa: G)
Coenunenue h3:
5-[(2-AmuHo-3-pTopnupunun-4-un)merui]-2-[4-(aupropmeruncynbdann)-2-

¢ropanmnuHo]-3,4-nupTopOeHzamun

[Xumuueckas popmyna 218]
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Cwmecph metun-5-[(2-amuno-3-propnupuaua-4-un)merun|-2-[4-
(mupropmeruncynbdanmn)-2-proparunuHo]-3,4-nudpropdenszoara (coennnerue h2,
60,0 mr, 0,123 mmounsi) u 7 M pactBopa ammuaka B MeOH (1,80 mn, 12,6 Mmousi) B
repMeTH3NPOBAaHHON podupke nepemernuBany npu 85°C B MUKPOBOJIHOBOM PEaKTOpe
B TeueHue 6 4. PEaKIIMOHHYIO CMeCh KOHLIEHTPUPOBAJIH MPU MOHNKEHHOM JaBJICHUU U
MOJIYYE€HHBIH OCTaTOK OYMINAJIH C TOMOILIBIO KOJOHOYHOHN XpomaTorpaduu ¢

obpamenHoit dazoit (0,05% BoxHbIi pacTBOp TpudTopykcycHo# kuciaorsl/0,05%
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pacTBOp TPUPTOPYKCYCHOHM KHCIOTHI B ALIETOHUTPHIIE) U MOJyYalIl HCKOMOE

coenunenue (53,2 r, 91%) B BUae KeATOr0 Macrha.

XKXMC, m/z: 473 [M+H]"

B3XX, Bpems ynepxkusanus: 0,63 muH (ycnoBus nposenenus asanusa: 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 219]
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Hckomoe coenquHeHne CUHTE3upoBaiu u3 S-[(2-amuno-3-propnupuans-4-
un)metun|-2-[4-(nudropmeruncyabdanui)-2-propanunuuo|-3,4-nudpropbersamuaa
(coenunenue h3) nmpu Takux e yCIOBUAX, KAK OMHUCAHHBIE B IPUMEPE MMOJYICHHS
coenquHeHus A-1.

XKXMC, m/z: 566 [M+H]"
B32XX, Bpems yaepxxuBanus: 1,49 mun (ycioBus npoBeneHus ananusa: B)

Coenunenue h4:

2-(1-bensoruoden-S-unaMmuno)-3,4-nuptop-5-popmundeH3orinas Kuciora

[Xumuueckas popmyna 220]
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H F
PactBop 2,2,6,6-treTpameTunnunepuauna (2,53 r, 17,9 mmons) B 6€3B0IHOM
TI'® (30 ma) oxnaxknpanu no -78°C, B atmocdepe azora nodasnsuiu 1,6 M pacTBop H-
Oyrunnutus B rekcane (11,2 mn, 17,9 MMousi) 1 cMech epeMeIluBaiu B TeYSHHUE 5
MuH. PeakunonHyio cmech npu -78°C nobasnsiiau k pactBopy 2,3,4-
TpudTopbensoitnoi kucnorsl (1,50 1, 8,52 mmounst) B TT'® (9,0 M) u cmech
nepemMemnBaiu B TeueHne 10 MuH, u 3arem nobdasisinu 6e3Bonubiit JIM® (0,759 mu,

9,80 mmons) u nepemermnBanue npoxokanu 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 1o -78°C u 3arem nobasiusnu 1,3 M pacTBop OMC(TpUMETUIICUIIIIT)aMHU 1A
autust B TT'® (15,1 mu, 19,6 MMOJIS) M IOTYUEHHYIO BBILIE CIIECh U MOJYYEHHYIO
CMeCh IepeMeIlNBaIu NIpU KOMHATHON Temnepatype B TeueHue 24 4. Ilocne
no0aBieHUsl K peaKIIMOHHOI cMecu 2 M pacTBOpa XJIOPUCTOBOAOPOJHON KHCIOTHI U
nepeMeIlnBaHus B TeueHue 24 4 nobapisinu Boay u 2 M pactsop
XJIOPUCTOBOJOPOIHON KUCIOTHI U CMECh 3KCTPAarupoOBaIu dTUIALIETATOM.
Opranuueckuii CJIOH MPOMBIBAJIN HACHIIIEHHBIM PaCCOJIOM, CYIIUJIH HaJl 0€3BOIHBIM
cynb(haToM HATPHS U MOCe OTPUIBTPOBBIBAHUS OCYLIAKIIETO peareHTa
KOHLEHTPUPOBAJU NPU NOHMKEHHOM J1aBieHuu. [lonyueHHbI OCTATOK OYUINAIH C
MOMOIIBIO KOJIOHOYHOU XpomaTtorpaduu ¢ obpamennoi ¢asoii (0,1% BoxHBIH pacTBOp
MypaBbuHON KUCiHOTH/0,1% pacTBOp MypaBbHHOI KUCIOTHI B allETOHUTPUIIE) H
nojy4anu uckomoe coenunenue (609 mr, 21%) B Buge Ceporo TBEpAOTO BEIIECTBA.
XKXMC, m/z: 334 [M+H]"
B3XX, Bpems yaepxxkuBanus: 0,80 muH (ycnosus nposenenus asanusa: C)
Coenunenne hS:
2-(1-bensornoden-S-unamuno)-3,4-nguprop-5-[(E)-[(4-
MeTUJI(EeHNIT)Cy b OHUITUPAZUHIIUACH |METUI |OeH3aMu g
[Xumuueckas popmyna 221]
H.N. O

IMocne nobdasnenuss HOOBt (595 mr, 3,65 mmounst) u DJAK-HCI (699 wmr, 3,65
MMOJIs1) K cycnieH3un 2-(1-6en3oTuoden-5-unamuno)-3,4-nudrop-5-
bopmunbdensoitnas kuciorta (coequaenue h4, 608 mr, 1,82 mmous) B 6e3pogaom [IM®P
(9,1 M) cMech mepeMeImInBaiy P KOMHATHOHN TeMiiepaType B TedeHue 1,5 4. 3aTem
npu 0°C nobasnsnu 7 M pacteop ammuaka B MeOH (0,912 mu, 6,38 mMons) u
nepeMemnBaHue npoaoyikanu B teuenue 30 muH, 3atem npu 0°C nobasnsiu 4-
metundensoncynbponunrunpasun (340 mr, 1,82 MmMoIs) u nepeMeIinBaHue
NPOJOJIKAJIYU TP KOMHATHOM TeMmIeparype B TedeHue 16 4. PeakiMOHHYI0 CMeCh
¢unprpoBany, 3areM K punpTpary nodasusanu aneroHuTpua (14 ma) u 0,1 M pactBop

xJjiopuctoBogoponuoit kuciaotsl (100 mur). TBepnoe BemecTBO OTHHUIBTPOBBIBAIU U
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3aTe€M MPOMBIBAJIIM BOJOW U MONydaIn uckoMoe coenuHenune (412 mr, 45%) B Bune

CBETJIO-KOPUYHEBOT'O TBEPAOr0 BELIECTBA.

XKXMC, m/z: 501 [M+H]"

B3XX, Bpems ynepxxusanus: 0,83 muH (ycnosus nposenenus aHanusa: C)
Coenunenne h7:
5-[(2-AmuHo-3-pTopnupunun-4-un)merui]-2-(1-6enzotTuopeH-S-unamMmuno)-3,4-

nudropbeHzaMua

[Xumuueckas popmyna 222]
H,N.__O

i @8
HNT Y F S

F F

Hckomoe coenuHeHne cuHTe3nposaiu u3 2-(1-6enzornodpen-S-unamuno)-3,4-
audrop-5-[(E)-[(4-meTunderunn)cynbHOHUNITUAPASUHITUACH |MeTHI |OeH3aMuIa
(coenunenue hS5) nmpu Takux e yCIOBUSAX, KAK ONMHMCAHHBIE B MPUMEPAX MMOJYyUEHUS
COEeNMHEHUs a5 u coeuHeHus ao.
XKXMC, m/z: 429 [M+H]"
B3OXX, Bpems yaepxxkusanus: 0,57 muH (ycnoBus nposenenus 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 223]
H,N._O

e
%2 I o

F F

Iz

Hckomoe coequHeHne CUHTE3NpOoBaNu U3 S-[(2-amMmuHO-3-pTOopnupunns-4-
un)metun|-2-(1-6er3oruoden-5-unamuno)-3,4-nudpropoenzamuna (coennuenue h7)
IIPU TAKHUX JK€ YCIOBHUSX, KAK OMMCAHHBIE B IPUMEpe NMONYUeHUsI coequHeHus A-1.
XKXMC, m/z: 522 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,06 MmuH (ycaoBUs NPOBEASHUS aHANN3a: A)
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Coenunenne h8:
5-[(2-AmuHo-3-propnupunun-4-un)meruin|-3,4-gudrop-2-[(4-prop-1-
O6enzotnodeH-5-min)aMuHo |OeH3aMu g

[Xumuueckas popmyna 224]

HaN.__O
. F
' )
HNT F S
F F

PactBop 5-[(2-amuno-3-propnupunun-4-un)merun]-2-(1-6enzornopen-5-
WIaMuHO)-3,4-nudropOdenszamuna (coequnenue h7, 22 mr, 0,051 mmouns) B 6e3BogHOM
aueronutpuiie (0,3 mur) oxnaxnanu 1o 0°C u 3atem nodasnsuiu N-prop-N’-
(xnmopmetun)TpusTuineHauaMmuaouc(rerpadpropbdopar) (9,5 mr, 0,027 MMoIsL) U CMeCh
nepeMemunBaiu B TeueHne 2,5 4. 3arem nodasisiiiu N-prop-N’-
(xnmopmetun)TpustuneHauaMmuaouc(rerpadpropbopar) (8,0 mr, 0,023 MMonsa) U cMech
nepeMeInnBain B TeueHne | 4. PeakimoOHHYI0 CMeCh KOHLEHTPUPOBAIHN NPHU
NOHW)KEHHOM JIaBJI€HHUH U MOJYYEHHBIH OCTATOK OYHUIIAJIN C TOMOIIBIO KOJOHOYHOH
xpomartorpaduu ¢ odpamenHoit ¢pazoit (0,05% BoxHBI pacTBOp TPUPTOPYKCYCHOMN
kucinotel/0,05% pacTBOp TPUPTOPYKCYCHOI KUCIOTHI B allETOHUTPUIIE) U MOJIyHaIH
uckomoe coenuHenue (8,0 mr, 35%) B Buge KOPUUHEBOI'O TBEPAOTO BELIECTBA.
XKXMC, m/z: 447 [M+H]"

B3XX, Bpems yaepxkuBanusi: 0,61 mun (ycnoBusi npoBeneHus aHanusa: C)
Coenunenue H-3:
3,4-Iudprop-2-[(4-dpTop-1-6en3zornoden-5-mn)amuno]-5-[[3-pTop-2-

(MeTHIICYIB(aMOMIAMHUHO )TUPUIHH -4-1JT | MeTHI |OeH3aMI A

[Xumuueckas popmyna 225]

H,N___O
H F
N/
H F F

Hckomoe coenquHeHne CUHTE3NpoBaiu u3 S-[(2-amuno-3-propnupuans-4-

wi)metuin]-3,4-nudrop-2-[(4-¢pTop-1-0enzornoden-S-un)amuHo|beH3amMmua
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(coenunenue h8) nmpu Takux e yCIOBUAX, KAK ONMHUCAHHBIE B IPUMEPE MMOJYICHHS
coenquHeHus A-1.
XKXMC, m/z: 540 [M+H]"
B3OXX, Bpems ynepxxkusanus: 1,10 muH (ycnoBus nposeneHus aHanusa: A)
Coenunenne h9:
1,2,3-Tpudrop-4-[(4-mMmeToKCHDEHUT)METOKCH |OEH30T
[Xumuueckas popmyna 226]
F

0 F
~0 F

Kap6onart kanus (9,90 r, 71,6 mmons) u 4-metokcubenzunxygopun (5,55 mi, 40,9
MMOJIs1) 100aBsinu K pactopy 2,3,4-tpudropdenona (5,05 r, 34,1 mmons) B
6essogHoM anetone (101 mur) u cmech nepememnBanu npu 70°C B Teuenne 8 4. K
peakuOHHOH cMecHu nobasisinu Boay (150 mur) u cMech 3KCTparupoBaiu
stunaneraroM. OpraHu4ecKui CJIOH CYyIIMIN Hax 0€3BOAHBIM CYJIb(paTOM HATPHUS U
nocje OTGUIBTPOBBIBAHHS OCYUIAIOINETO peareHTa KOHIIEHTPUPOBAIHU MIPH
noHmwxeHHoM naBieHun. K nmonyuennomy ocratky godasisimu IMCO (15 mn) u Bony
(100 mur) 1 monydeHHOE TBEPO€ BEUIECTBO MPOMBIBAIN U MOJyYald HCKOMOE
coenquHenue (8,72 r, 95%) B BUAe ceporo TBEPAOTO BEIIECTBA.

KXMC, m/z: 267 [M-H]
B3XX, Bpems yaepxkuBanusi: 0,92 muH (ycnoBusi npoBeneHus aHanusa: C)

Coenunenue h10:

2,3,4-Tpudrtop-5-[(4-meTokcupeHUT)METOKCH |OEH30HHAsT KUCIIOTA

[Xumuueckas popmyna 227]
HO.__O

/@/\O F
F
\O

PactBop 2,2,6,6-treTpameTunnunepunauna (4,15 mia, 24,6 mmounst) B 0e3BOAHOM
TIr'® (15 m) oxnaxknanu no -78°C u 3atem B atmMocdepe azora godbasmusnu 1,6 M
pactBOp Ouc(TpUMeTHIICUIIIII)aMuAa JuTus B rekcane (15,4 mn, 24,6 MMOJIsi) 1 CMECH

nepeMemnBanu B TeueHue 10 muH. Peakunonnyio cmecs npu -78°C nobasnsnu
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pactBopy 1,2,3-tpudrop-4-[(4-meTokcudpenun)merokcu |6enszon (coequnenue h9, 3,00
r, 11,2 mmons) B 6e3Boguom TI'® (15 mur) u 3aTeM cMech nepeMelInBaiu B TeUeHUE 3
9 U JOTOJIHUTEJIBPHO NepeMelnBaiy B TeueHue emme 30 MUH, IpONyCcKas uepe3 Hee
ra3oo0pa3HbIil AMOKCHA yriepona. 3aTeM K peaklMOHHOW cMecu nobasnsnun 1 M
pPacTBOpP XJIOPUCTOBOAOPOAHOH KUCIOTHI (60 M), 3aTeM CMeCh HKCTPArupoOBaIH
srunaneratoM. OpraHuv4ecKuii 0 MPOMBIBAIN BOJOW, CYIININ HaJ O€3BOAHBIM
cynb(haToM HATPHS U OCe OTGUIBTPOBBIBAHUS OCYLIAKOIIETO peareHTa
KOHIIEHTPUPOBAJH MPHU MOHWKEHHOM JaBjeHuu. [1oaydeHHbIH OCTATOK OYHINAIH C
MIOMOIIBIO KOJIOHOYHOU XpomaTtorpaduu ¢ odpamenHol ¢aszoii (0,1% BoaHbIH pacTBOp
MypaBbuHOU KUCIOTH/0,1% pacTBOp MypaBbHHOI KUCIOTHI B allETOHUTPUIIE) H
nony4anu uckomoe coenunenue (1,32 r, 34%) B BuIe Ceporo TBEpAOTO BEIIECTBA.
KXMC, m/z: 311 [M-HY
B3XX, Bpems yaepxxkuanus: 0,80 mun (ycnosus nposeneHus asanusa: C)

Coenunenne h13:

3,4-AudTop-2-(2-pTop-4-HONaHNUINHO)-5-METUITHAPOKCUOEH30aT

[Xumuueckas popmyna 228]
PO -

H
N

HO F
F

Hckomoe coequHeHne CUHTEe3upoBaiu u3 2,3,4-tpudrop-5-[(4-
MeTOKCcH(peHnT)MeTOKCH |0eH30HHOM KUCTOTH (coeaqunenue h10) npu Takux xe
YCIOBHSIX, KAK OMHUCAHHBIE B IPUMEpaxX MOJYyUYEHUs] COEAUHEHUs ¢S5, coequHeHus al u
coenuHenus a6. OgHako 2-¢pTop-4-HOMaHUIMH HCIIOJNBb30BAN BMECTO 4-fion-2-
METHJIAHUJINHA, KOTOPBIA HUCIOJIb30BAJIH B IPUMEPE MOJYUCHUSI COEAUHEHUS CS5, U
6e3Boaubiil TI'® ncnonp30Baiu BMECTO TONYOJIa, KOTOPBIH HCIIOJIB30BAIH B IPUMEPE
NOJIy4YeHUsI COequHeHus al.

XKXMC, m/z: 424 [M+H]"
B3XX, Bpems yaepxkuanus: 0,91 mun (ycnosus nposeneHus asanusa: C)

Coenunenne hl4:

Metun-5-[2-[(2,4-numeTokcu(eHIIT)METHIAMUHO | -3 -PpTOpIUpUINH-4-UIT | OKCH -

3,4-nudpTop-2-(2-¢prop-4-itonanunuHo)0eH30aT
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[Xumuueckas popmyna 229]

0. 0O .
H
~0 N| e N\©\
@”uQOL E[F
~o F F
ITocne nobasnenus [2-[(2,4-numerokcudenunn)meTnnamMuno|-3-gropnupunun-4-
U1 ]00opoHOBOM KUCTOTH (coenunenue a4, 814 mr, 2,66 MMOJIs1), MOJIEKYJIIPHBIX CUT
4A (375 wmr), rerpakuc(aueronurpun)mens(l)rekcapropdpocdara (495 mr, 1,33
mMoJst) 1 nupununa (0,287 mi, 3,55 mmounst) k pactBopy 3,4-audrop-2-(2-prop-4-
HOmaHUINHO)-5-MeTunruapokcudenszoara (coenunenue h13, 375 mr, 0,886 mmos) B
JAXM (15 M) cMech mepeMennBaiu pyu KOMHATHONW TeMIiepaType B TeueHne 2,5 4.
3arem nobasnsnu [2-[(2,4-guMeToKcUpEHUT)METHIAMHUHO] -3 -QTOoOpnupuANH-4-
wi|6opoHoByo kucnoty (coenunenue a4, 231 mr, 0,753 mmounst) u cmech
nepeMeInnBaIn B TeueHne 4 4. 3aTeM K peak[MOHHOHW cMecu nobasisiiau N-
anetmnnuctenH (434 mr, 2,66 MMoJIs), 3aT€M NepeMeINBaHNE TTIPOJIOJIKAIN B TEUEHUE
3 4. TBepnoe BemecTBO OTPUIBTPOBBIBAIN U MPOMBIBAJIN ¢ MOMOIIb0 JIXM (10 mu) u
GunbTpaT KOHLUEHTPUPOBAJIU IPU NMOHMKEHHOM AaBieHuU. [lonyueHHbIN 0CTaTOK
OYHIIAJIU C MOMOIIBIO KOJIOHOUHOM XpoMaTorpaduu ¢ oOpamenHoit ¢asoi (0,1%
BOJHBIN pacTBOpP MypaBbHHOHN KucinoThl/0,1% pacTBOp MypaBbUHON KUCJIOTHI B
ALETOHUTPUJIE) U TOJyUanu uckomoe coeaunenue (168 mr, 28%) B BUIe BCIIEHEHHOTO
BELIECTBA.
XKXMC, m/z: 684 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,07 mun (ycnoBust npoBeneHus aHanusa: C)
Coenunenue H-4:
3,4-AudTop-2-(2-prop-4-tionanununo)-5-[3-prop-2-
(MeTHICY B aMOMIAMHUHO )TUPUIHH-4-1JT|OKCHOeH3aMU

[Xumuueckas popmyna 230]
HN.__O

L F
N= | N
\ 7
\N,S\H X o E
H F F
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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 MOJyuYeHUsl cCoeJuHeHus a6, coequHenus E-13 u coenunenus A-1.
XKXMC, m/z: 612 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,55 muH (ycioBusi mpoBeneHus aHaiusa: B)
Coenunenue h17:
5-[[6-[6uc[(4-MetokcudeHuI)MEeTU |aMUHO |TUPUIHH-2-HJ1 |-TUAPOKCUMETHII | -

3,4-nudTop-2-(2-prop-4-iionaHuanHO )OCH30MHAA KUCIOTA

[Xumuueckas popmyna 231]

~0
HO @]
o F
(Pflg&ti
o
N N F
OH F

~o

PacTBop 6-Opom-N,N-Ouc(4-merokcubensun)nupunun-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 Ouc(rpumeruncuiaui)amuaa gutus B TT D (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 NPoaoJKaiu B TeueHue 20 MuH. 3aTeM K peakLIMOHHOHN cMecH
nobGapysinu 1 M pacTBOp XJOPUCTOBOIOPOIHON KUCTIOTHI (2 MIT), 3aTeM CMeCh
KOHIIEHTPUPOBAJH MPU MOHWKEHHOM JaBieHuu. [1oaydeHHbI OCTATOK OYHINAIH C
NOMOIIBIO KOJIOHOYHOW XxpoMatorpadun ¢ obpamennoi ¢aszoii (10 MM BogHBIN
pacTBOp aleraTa aMMOHHS/METAaHOJ) U MOJydaau uckoMoe coenuHenue (192 mr, 26%)
B BUJ€ JKEJITOTO TBEPAOIO BEI[ECTBA.
XXMC, m/z: 756 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,06 muH (ycioBus npoBeneHus aHanusa: E)
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Coenunenne h18:
5-[(6-AmuHomMpunuH-2-un)merui|-3,4-gudrop-2-(2-prop-4-
HomaHWINHO)OeH30MHAs KUCIOTa
[Xumuueckas popmyna 232]

HO.__O

y F
N

g
HoN \N F
5 F
TpwsTuncunan (0,129 ma, 0,810 mmons), TpudpTopykcycHyro kuciaoty (0,520 mu,

6,75 mmons) u TpupTopMeTaHCyIbGOHOBYIO KUCIOTY (14 MKk, 0,162 MMous)
no0aByIsiu K pacTBOpY S-[[6-[Ouc[(4-MeTokcH(p eHUIT)METHI |aMUHO |TUPUAUH-2-1JI |-
ruapokcumetmi|-3,4-nudrop-2-(2-prop-4-itonaHunnHo )0eH30MHON KHUCIOTHI

10 (coenqunenue h17, 130 mr, 0,162 mmouns) B JIXM (0,8 M) u cMech mepeMeInBain
pu KOMHATHOH Temnepartype B TedueHue 1 4. 3atem nodasnsanu Tpustuncuias (0,129
mi, 0,810 mmonst) u TpudropmerancyiaboroByro kucaoty (14 mki, 0,162 mmons) u
nepeMeIlnBaHue MPOJOJIKAIN P KOMHATHON TeMIepaType B TeUeHue S5 4.
PeakinoHHYI0 CMeCh OUMINAIM C MMOMOLIbI0 KOJOHOYHOH XpomaTorpaduu ¢

15 obpamenHoii ¢gazoii (0,1% BoxHbIN pacTBOp MypaBbuHOM Kuciotel/0,1% pactBop
MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPUIIE) U MOJyYaau ucKkoMmoe coequnenue (72,7 mr,
90%) B BUIE PO30BOr0 TBEPAOTO BEINECTBA.
XKXMC, m/z: 500 [M+H]"
BOXX, Bpems yaepxkuBanusi: 0,61 mun (ycnoBust nmpoBeneHus aHanusa: C)

20 Coenunenue H-5:

3,4-AudTop-2-(2-prop-4-tionanuiauno)-5-[[6-

(MeTuncynbhaMOUIAMUHO )TUPUIHH-2-1J1 |METHJI [OeH3aMu T

[Xumuueckas popmyna 233]

HN. O
H F
=
0P [C ]
\N/ \N N F
F
25 Hckomoe coeqnHEeHNEe CUHTE3UPOBAH U3 S-[(6-aMUHOTUPUINH-2-HJT)METHUII |-

3,4-nudTop-2-(2-¢prop-4-iionanunnHo)0eH30iHON KucIoThl (coequnenue h18) mpu
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TAaKUX K€ YCJIOBHUAX, KaK OMMCAHHBIE B IPUMepaxX MOJyUYeHUs COCIUHEHUs a8 u
coenquHeHus A-1.
XKXMC, m/z: 592 [M+H]"
B32XX, Bpems ynepxxuBanus: 1,19 mun (yciioBus npoBeneHus anaiusza: A)
Coenunenue I-1:
4-Dtop-2-(2-pTop-4-fiogaHunuHo)-5-[[3-pTOp-2-
(MeTHIICYIB()aMOMIAMHUHO )TUPUIHH -4-1JT |MeTUI |OeH3aMI A
[Xumuueckas popmyna 234]
HoN.__O
N

Ir=
T

F F
Hckomoe coequHeHne CUHTE3NpOoBaiu U3 2,4-n1udtop-5-BuHUIOEH30MHOMN

KHUCJIOTHI MPU TAKUX K€ YCJIOBUSAX, KaK OMMCAHHBIE B IPUMEpPAX MOJIYUEHUS

COeIMHEeHUs €5, coequHeHus: ¢6, coeiuHeHus cl, coeqUHEHUs aS5, COeJUHEeHUs ab u

coenuHenus A-1. Onnako 2-pTop-4-HOTaHUINH UCIIOJB30BAN BMECTO 4-H0o-2-

METUJIAHUJIMHA, KOTOPBIN UCIOJB30BAJH B IPUMEPE MOJYUEHUs COEUHEHUS C5.

XKXMC, m/z: 592 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,17 mus (ycJioBUs pOBeNeHUs aHalu3a: A)
Coenunenue 1-2:
5-[[2-(DTuncyabdamonnamuno)-3-propnupunus-4-un|merui|-4-prop-2-(2-

bTop-4-fionaHUIUHO)OEH3aAMU T

[Xumuueckas popmyna 235]

H,N__O
H F
’
%P I |
F F

Hckomoe coequHeHne CUHTE3NpOoBaiu U3 2,4-n1udtop-5-BuHUIOEH30MHOMN
KHUCJIOTHI MPU TAKUX K€ YCJIOBUSAX, KaK OMMCAHHBIE B IPUMEpPAX MOJIYUEHUS
coeIMHEeHUus ¢S5, coeaquHeHus: ¢6, coeuHeHus cl, coenuHeHus asS, coequHeHus ab u
coenuHenus A-1. Onnako 2-pTop-4-HOTaHUINH UCIIOJIB30BAIN BMECTO 4-Ho-2-

MCTHUIJIAaHHUJINHA, KOTOprﬁ HUCIIOJIB30BAJIK B MIPpUMEPEC MOJNYICHUA COCANHCHU CS, 141
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COOTBETCTBYHOIUN 4-HUTpOeHUICYIbPaMaT UCTIOIb30BAI BMECTO 4-
HUTpoeHnIMeTuiICyab(amaTa, KOTOPBIH UCIONB30BATIN B IPUMEPE MOy IEHUS
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 236]

H,N__O
H F
N/
A %2 1
NN
F F

Hckomoe coequHeHne CUHTE3NPOoBaiu U3 2,4-1udtop-5-BuHUIOEH30MHOMN
KHUCJIOTHI MPU TAKUX K€ YCJIOBUSAX, KaK OMHUCAHHBIE B IPUMEpPaAX MOJIyUEHHUS
COeNIMHEeHUs €5, coequHeHus: ¢6, coeiuHeHus cl, coeqUHEHUs aS5, COeUHEeHU ab u
coenquHenust A-1. Onnako 2-pTop-4-HOTaHUINH HCIIOJb30BAIN BMECTO 4-H0-2-
METHUJIAHUJINHA, KOTOPBIH UCMONb30BaIN B IPUMEPE MOJYUEHUs] COEAUHEHHUS C5, U
COOTBETCTBYIOIIUN 4-HUTPOPEHUICYIb(paMaT HCIONB30BAIN BMECTO 4-
HUTpodeHunMeTniacyabdamaTa, KOTOPbIH UCIOIB30BATIN B IPUMEPE MOJIYyY EHUS
coenuHeHus A-1.

XKXMC, m/z: 618 [M+H]"
BOXX, Bpems yaepxkuBanusi: 1,64 muH (ycJOBUS MpOBeNeHUs aHalu3a: 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 237]

H,N oH -
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Hckomoe coequHeHne CUHTE3UPOBau U3 2,4-1upTop-5-BUHUIOCH30HHOI
KHCJIOTBI IPU TAKUX K€ YCIOBUAX, KAaK ONUCAHHBbIE B IpUMepax MOJyUYeHUs
COENIMHEHUs C5, coequHeHus ¢6, coeuHeHus cl, coequHEHus as5, COeJUHEeHUs ab u
coequneHus A-1. Onnako 2-prop-4-HogaHUINH HCTIONb30BAIN BMECTO 4-HO-2-
METHJIAHUJINHA, KOTOPBIH UCMONb30BAIN B IPUMEPE MOJYUEHUS] COEAUHEHHUS C5, 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 238]
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Tuonunxaopun (10,6 mu, 145 mmorneii) B Teuenne 10 MuH 100aBIsLITH K
cycneHsuu (2-amuHO-3-propnupunus-4-win)meranona (10,3 r, 72,7 mmouns) B IXM
(91 M) 1 cMech mepeMeInBaIu IPU KOMHATHON TeMIeparype B Te4eHue 65 MUH.
PeakimoHHy0 cMech GUIBTPOBAJIHU, 3aTEM MOJYYEHHOE TBEPIOE BEIIECTBO
pPacTBOPSIIN B 3TUJIAIIETATE MIPOMBIBAIM BOJHBIM PaCTBOPOM THAPOKapOOHATa HATPUS.
Opranuueckuii coi cymuau HaJ O0€3BOIHBIM CYIb()aTOM MarHus U Mocie
OT(PUIBTPOBBIBAHUS OCYIIAIOIIEr0 peareHTa KOHUEHTPHUPOBAJIH MPH MOHIKEHHOM
JABJICHUU M MOJYYaJIH HEOYUIEHHBIH MPOAYKT, 2-aMUHO-4-(XI0pMeTHI)-3 -
¢ropnupunun (10,3 ).

HeounmenHblit npoaykT, 2-aMmuHo-4-(xnopmerun)-3-gropnupunus (3,47 ), u
tpukauhidocdar (5,00 r, 23,6 mmous) nodasisiiin K pacTBopy MeTus-2-((2-gprop-4-
Hondenna)amMuno)- 1 -metnin-6-okco-1,6-qurunponupuanH-3-kapookcunara (7,90 r,
19,7 mmons) u rerpabyrunammonuiiionunaa (0,726 r, 1,97 mmons) B 1,3 -numernn-2-
uMunazonuauHoH (39 mn) u cmech nepemenusanu npu S0°C B reuenue 4 4. K

pPeaKkIMOHHON cMecH JO0aBIsAIN BOAY U MOJYYEHHOE TBEPOE BEIECTBO
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OT(PUIBTPOBBIBAJIH U NMPOMBIBAJTH KUJIKOH CMECHIO alleTOHUTPIII/BOMIA U MOJTYYaIH
uckomoe coenunenue (10,3 r, 60%).
XKXMC, m/z: 527 [M+H]"
B3XX, Bpems ynepxkusanus: 0,63 muH (ycnoBus nposenenus asanusa: C)
Coenunenue j2:
Tugpoxnopun 5-[(2-amuno-3-propnupuaun-4-min)merun]-2-(2-prop-4-
HOMaHUINHO)- | -MeTHII-0-OKCOMUPUANH-3-KapOOHOBOH KUCIOTHI

[Xumuueckas popmyna 239]

HO._ _O
y
N N
L | \ H-CI
HoN ~ |
F O

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]"

B3OXX, Bpems ynepsxkuBanus: 0,76 muH (ycioBus npoBeneHus asanusa: E)
Coenunenue j3:
5-[(2-AmuHo-3-pTopnupunun-4-un)merun]-2-(2-prop-4-HogaHUNNHO)- 1 -MeTUJI-

6-OKCOMUPUANH-3-KapOOKCaMU

[Xumuueckas popmyna 240]

H,N__O
LF
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|
N
HNT ~
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Hckomoe coequHeHne CUHTE3NPOBANN U3 THAPOXIopuaa S-[(2-amuHo-3-
bropnupunuu-4-un)metun|-2-(2-prop-4-HonaHUNINHO)- 1 -MeTUI-6-OKCOMUPUTUH-3 -
KapOOHOBOI KUCIOTHI (COeNMHEHHE j2) MPH TAKUX XK€ YCIOBUAX, KAK ONMHUCAHHBIC B
npuMepe MOJTYUYEeHUsI COEUHEHUS a8,

XKXMC, m/z: 512 [M+H]"

B3XX, Bpems ynepxxuBanusi: 0,84 muH (ycnoBus npoBeneHus 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 241]
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Hckomoe coequHeHne CUHTEe3UPOBaIU U3 MeTHI-5-[(2-aMuno-3-pTopnupunmus-
4-un)merun]-2-(2-prop-4-iiogaHUIUHO)- | -MeTUII-0-OKCOMUPUANH-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 (ycJIOBUs MPOBEASHUS aHANIHN3a: A)

Coenunenue J-2:

2-(2-Prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUITHJICYIb()aMOUIAMUHO ) TUPUAUH-4- 1T |MeTu |-1-MeTHI-6-0KCOMUPUIUH-3 -
kapbokcamMuyg

[Xumuueckas popmyna 242]

H,N__O
H F
0 0 N7
\ | |
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 runpoxiopuaa S-[(2-amuHo-3-
bropnupunuu-4-un)metu|-2-(2-prop-4-onaHUNINHO)- 1 -MeTUI-6-OKCOMUPUTUH-3 -
KapOOHOBOI KUCIOTHI (COeNMHEHHE j2) MPH TAKUX K€ YCIOBUAX, KAK ONMHUCAHHBIC B
npuMepax NmoJiyuyeHus: coenuHenus a8 u coennneHuss A-1. OQHaAKO COOTBETCTBYIOIIUM
4-autpodeHuncyabamaT UCIONB30BAIN BMECTO 4-HUTPOPECHIIMETHICYIbdamaTa,
KOTOPBIM MCIOB30BANU B MPUMeEpE MOJyUeHUs coeAuHeHus A-1.

XKXMC, m/z: 649 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,97 muH (ycioBus mpoBeneHus aHanusza: A)
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Coenunenue J-5:

N-Iuknonponun-2-(2-¢prop-4-tionanununo)-5-[[3-pTop-2-
(MeTusncynbpamMOUTaMUHO ) MUPUIUH-4-u|MeTH |- 1 -MeTHI-6-0KCOMUPUANH-3 -
KapOokcamua

[Xumunueckas ¢popmyna 243]

Hckomoe coenrHeHNEe CUHTE3UPOBAIM U3 Tuapoxjopuna S-[(2-amuno-3-
bropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuINHO)- 1 -MeTUI-6-0KCONMUPHUANH-3 -
KapOOHOBOI KUCIOTHI (COENMHEHHE j2) U COOTBETCTBYIOIIEro aMHUHA MIPU TAKUX K€
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPaX MOJYyUYEHUsI COEJUHEHUs a8 u coenuHeHus A -
1.

XKXMC, m/z: 645 [M+H]"

B3XX, Bpems ynepxkuBanus: 1,40 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenue J-6:
N-Iuknonponun-5-[[2-(qukaonponuiacyibpaMoniaMuHo)-3-pTopnupuanH-4-

wi|metun]-2-(2-prop-4-HogaHUINHO)- | -MeTHI-6-0KCOTTUPUIUH-3 -KapOoKcamMug

[Xumunueckas popmyna 244]
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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 Ke
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPaX MOJYyUYEHUsI COEUHEHUs a8 u coenuHeHus A -
1. OnHAako COOTBETCTBYIOMUN 4-HUTPOYEeHMICYIb(paMaT UCIOIB30BATH BMECTO 4-
HUTpOEeHUIMETUICYIb(pamara, KOTOPbIH UCIONB30BATH B IPUMEPE MOJTyUESHHUS

coenquuenus A-1.
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XKXMC, m/z: 671 [M+H]"

B3OXX, Bpems yaepxxkuBanus: 1,47 muH (ycioBusi mpoBeneHus aHanusa: B)
Coenunenue J-7:
N-Iuknonponun-2-(2-¢prop-4-tionanununo)-5-[[3-pTop-2-(2-

METOKCHATHJICYJIb()aMOUIAMHUHO ) TUP UAUH-4 -1 |[MeTU |- 1 -MeTU-6-0KCOMUPUIHH-3 -

KapOokcamua

[Xumuueckas popmyna 245]

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 (COeIMHEHNE j2) U COOTBETCTBYIOIIErO aMHUHA IIPU TAKUX K€
YCIIOBHSIX, KAK OMHUCAHHBIE B IPUMEpPaX MOJYy4YEHUs COeJUHEHUs a8 u coenuHeHus A -
1. OnHAako COOTBETCTBYIOMUN 4-HUTPOYEeHMICYIb(paMaT UCIOIb30BATH BMECTO 4-
HUTpoeHunIMeTuiICcyabdamara, KOTOPbIH HCIOIb30BAIN B IPUMEPE MONTYUECHUS
coequHeHus A-1.

XKXMC, m/z: 689 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,43 muH (yCJlOBuUs MpOBeneHUs aHaiu3a: B)
Coenunenue J-8:
2-(2-DTop-4-itonanununo)-5-[[3-prop-2-(MeTuncynbhaMonIaMUHO ) THPUAUH -4 -

ui|MeTu |-N-MeToKCH- 1 -MeTHII-6-0KCOTUPUAUH-3 -KapOoKcaMu I

[Xumuueckas popmyna 246]

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuHo-3-
bropnupunuu-4-un)metu|-2-(2-prop-4-HonaHuNNHO)- 1 -MeTUI-6-OKCOMUPUUH-3 -

KapOOHOBOI KUCIIOTHI (COENUHEHNE ]2) U COOTBETCTBYIOIIEr0 aMUHA MPU TAKUX XKe
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yCJOBHSAX, KaK OMUCAHHBIE B MPUMeEpaxX MOJYyUEeHUsI COeNuHeHus al2 u coennHenus A-
1.
XKXMC, m/z: 635 [M+H]"
B32XX, Bpems ynepxxuBanus: 1,29 mun (ycioBus nposeneHus ananusa: B)
Coenunenue J-9:
2-(2-®Dtop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUITHJICYJIb(AMOUIAMUHO ) TUPUIUH -4 -1 |MeTuJ1 |-N-MeTOKCH- | -MeTuI-6-

OKCOTUPHUAUH-3-KapOOoKcaMug

[Xumuueckas popmyna 247]

Hckomoe coequHeHne CUHTE3UPOBAaIN U3 runpoxiopuaa S-[(2-amuno-3-
dropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuINHO)- 1 -MeTUI-6-0KCONUPHUANH-3 -
KapOOHOBOI KUCIIOTHI (COENUHEHHE ]2) U COOTBETCTBYIOIIEr0 aMUHA MPU TAKUX XKe
YCIIOBUSIX, KaK OMMCAHHBIE B IPUMEpaX MOJy4YeHUs coequHeHus al2 u coenuHeHus A -
1. OnHako cooTBeTCTBYIOMUN 4-HUTPpOPeHUICYab(pamMaT UCIOIb30BATH BMECTO 4-
HUTpodeHunmernncyabdamara, KOTOPbII HCMOJb30BAIN B IPUMEPE MOTYUEHHUS
coenuHenus A-1.

XKXMC, m/z: 679 [M+H]"

BOXX, Bpems ynepxkuBanus: 1,31 muH (ycioBus npoBeneHus aHaiausza: B)
Coenunenue J-10:
2-(2-DTop-4-itonanununo)-5-[[3-pTop-2-(MeTuncynphaMonIaMIUHO ) THPUANH-4 -

wi|metun|-1-metun-N-[(2-MeTuanponan-2-mui)oKcH |-6-0KCOMUPUANH-3 -KapOOKCaMu

[Xumuueckas popmyna 248]
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Hckomoe coequHeHne 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 nojydeHus coequHeHus al2 u coenunenus A-1.

XKXXMC, m/z: 677 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,46 muH (yCJOBUs MpOBeneHUs aHalu3a: B)
Coenunenue J-11:
5-[[2-(IukmonponuicyibpaMOUIaMHHO)-3 -G TopnupUANH-4 -1 [ MeTui|-2-(2-

¢dTop-4-fionaHmINHO)- 1 -MeTun-N-[ (2-MeTUINpOnaH-2-ui)oKCcH |-6-0KCONMUPUIHH-3 -

kapbokcamun

[Xumuueckas popmyna 249]

Hckomoe coequHeHne CUHTE3UPOBAIN U3 runpoxiopuaa S-[(2-amuno-3-
dropnupunuH-4-un)metun|-2-(2-prop-4-ionaHuINHO)-1-MeTUN-6-0KCONUPUANH-3 -
KapOOHOBOI KUCIIOTHI (COeMHEHUE ]2) MPU TAKUX XK€ YCIOBUAX, KAK ONMUCAHHbBIE B
npuMepax nojy4deHus coequHenus al2 u coequnenus A-1. Ognako
COOTBETCTBYIOINH 4-HUTpODeHNICy b amMaT UCIOIb30BATH BMECTO 4-
HUTpOoeHUIMeTUICY Ib(amMaTa, KOTOPBIA HCIOJb30BAIH B IPUMEpPE MOJTYUESHUS
coenuHeHus A-1.

XKXMC, m/z: 703 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,52 muH (ycJIOBUS MpoBeAeHUs aHann3a: B)
Coenunenue J-13:
5-[[2-(HuknonponuicyibhaMOUIaMHUHO)-3-GTopuupuanH-4-1i | MeTwi|-2-(2-

dTop-4-HiogaHMINHO)- | -MeTUI-6-0KCOMUPUANH-3 -KapOOKcaMuA

[Xumuueckas popmyna 250]
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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-HUTpOodeHuIMermicyibdamara,
KOTOPBII UCTIOJNIB30BAJIU B IPUMEpPE NMOJYyUEHUs COeUHeHus A-1.

XKXMC, m/z: 631 [M+H]"

BOXX, Bpems yaepxkuBanus: 1,37 MuH (ycJOBUS MpOBeNeHUs aHalu3a: B)
Coenunenue J-14:
5-[[2-(DTuncynabdamonnamuuo)-3-propnupunua-4-un|merun]-2-(2-prop-4-

HOMAaHUINHO)- 1 -MeTUI-6-0KCOMUPUANH-3-KapOoKcaMu

[Xumuueckas Gopmyna 251]
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Hckomoe coenquHeHne CUHTE3UPOBAaIN U3 runpoxiopuaa S-[(2-amuno-3-
dropnupunuH-4-un)metun|-2-(2-¢prop-4-ionaHuanHO)-1-MeTUI-6-0KCONUPUAUH-3 -
KapOOHOBOI KHCIOTHI (COEUHEHHE j2) MPU TAKHX K€ YCIOBUSX, KAK OMTMCAHHBIC B
IpuMepax MojydyeHus coequHeHus a8 u coenuHenust A-1. OnQHaKO COOTBETCTBYIOMIUN
4-nutpodeHuncyabdamar UCIONb30BAIN BMECTO 4-HUTPOPEHUIMETHICYIbamaTa,
KOTOPBIH UCTIOJNIB30BANIM B IPUMEpPE MOJYyYEHHS COeNuHeHuss A-1.

XKXMC, m/z: 619 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,35 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue J-15:

2-(2-DTop-4-itonanununo)-5-[[3-pTop-2-[(1-
METHJILUKJIO0YTHII)CYIb(aMONIAMUHO |[MUPUANH -4 -1 |MeTu |- 1 -MeTun-6-

OKCOMUPHUANH-3-KapOOoKcaMug
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[Xumuueckas popmyna 252]
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Hckomoe coequHeHne CUHTE3NPOBAU U3 THAPOXJopuaa S-[(2-amuno-3-
dropnupunuH-4-un)metua|-2-(2-prop-4-ionaHuINHO)- 1 -MeTHI-6-OKCOMUPHUINH-3 -
KapOOHOBOI KUCIOTHI (COeNMHEHHE ]2) MPH TAKUX K€ YCIOBUAX, KAK ONMHUCAHHbBIC B
npuMepax nojyuyeHus: coenuHenus a8 u coenunenuss A-1. OQHAKO COOTBETCTBYIOIIUM
4-autpodeHuncyab(amaT UCIONB30BAIN BMECTO 4-HUTPODECHIIMETHICYIbdamaTa,
KOTOPBIH HCTIOJIB30BANIM B IPUMEPE MOJYyUEHHS COeNUHEHns A-1.

XKXMC, m/z: 659 [M+H]"
B3XX, Bpems yaepxkuanus: 0,77 muH (ycnoBus npoBeneHus asanusa: C)

Coenunenue J-3:

2-(4-Luknonponuin-2-¢propanununo)-5-[[3-pTop-2-

(MeTusCcy b aMOMIAMHUHO )TUPUAUH-4-UI |MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamMuyg

[Xumuueckas gpopmyna 253]
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Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTHI-5-[(2-aMuno-3-propnupunmus-
4-un)merun]-2-(2-prop-4-iiogaHUINHO)- | -MeTUII-6-0KCOMUPUANH-3 -KapOokcaMuaa
(coenunHeHue j3) MpU TAKHUX )K€ YCIOBHSIX, KAK ONMMCAHHBIE B IPUMEpPaX MOJYUESHUs
coequHeHus a9 u coenuHeHus A-1.

XKXMC, m/z: 519 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,31 muH (ycioBus mpoBeneHus aHanusa: B)

Coenunenue J-4:

2-(4-Huknonponui-2-GTopaHUINHO)-5-[[ 2-(TUKIOTPONHICYIb()aMOUITAMUHO)-

3-¢propnupunun-4-un|meTu|- 1 -MeTuI-6-0KCOMUPUANH-3-KapOOKCaMu
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[Xumuueckas Gopmyna 254]

HN_ O
Q\/(EH |
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Hckomoe coequHeHne CUHTEe3UPOBaIn U3 MeTu-5-[(2-aMuno-3-propnupunmus-
4-un)metun]-2-(2-prop-4-iiogaHUIUHO)- | -MeTUII-6-0KCONMUPUANH-3 -KapOoKkcaMuaa
(coenuHeHue j3) MpU TAKHUX )K€ YCIOBHIX, KAK ONMMCAHHBIEC B IPUMEpPaX MOJYUESHUs
coenquHeHus a9 u coenuHenus A-1. OnHakO COOTBETCTBYIOLINN 4-
HUTpOoeHuICcyab(pamMar UCIONB30BAIN BMECTO 4-HUTPOPEHHIMETHIICY b amaTa,
KOTOPBIH HCTIOJIB30BANIA B IPUMEpPE TOJYUEHHUSI coenuHeHUs A-1.

XKXMC, m/z: 545 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,37 muH (ycJoBuUs MpOBeneHUs aHanu3a: B)
Coenunenne j12:
5-[[2-(DTuncynpdoHUIaMUHO ) MUPUAHH-4-1i|MeTnin|-2-(2-pTop-4-

HomaHUINHO)-1-MeTUI-6-0KCOMUPHUANH-3-KapOOHOBAs KUCJIOTA

[Xumuueckas Gopmyna 255]

HO._ O
H F
0 0 N
\ 7/ | |
\/S\N Z N\
H 0

Hckomoe coequHeHne CUHTEe3UPOBAIU U3 2-aMHHO-4-(THAPOKCUMETIII ) TUPUIUHA
IPU TAKHUX JK€ YCIOBHUSAX, KAK OMHCAHHBIE B IIPUMEpPax MOJYYEHHS COequHeHUs |1,
coenuHeHuss A-25 u coennHenns a7. OQHAKO COOTBETCTBYIOMHHA CYIb()OHUIXIOPUT
UCIIOJIb30BAM BMECTO METHJICYJIb(aMOMIXJIOPUIA, KOTOPBIH HCIIOJIb30BAH B
npuMepe noxydeHus coequneHus A-25. Ha cranuu cynbpoHaMuaupoOBaHus B
Ka4yeCTBE PACTBOPUTENSI UCIIOJNb30BAIN MUPUAUH.
XXMC, m/z: 587 [M+H]"
B3XX, Bpems yaepxxkuanus: 0,64 muH (ycnosus nposeneHus asanusa: C)
Coenunenue J-12:
5-[[2-(DTuncynbpdoHUNaMUHO ) MUPUANH-4-1n|MeTni]-2-(2-pTop-4-

HOmaHUINHO)- 1 -MeTUI-6-0KCOMUPUANH-3 -KapOoKkcamMua



10

15

20

25

-192 -

[Xumuueckas popmyna 256]

H,N
2 o H .
P V) @
\/S\N Pz N
H 0

PactBop 5-[[2-(3TuncynbdoHumaMuHo)nupunuH-4-un|metui]-2-(2-¢prop-4-
HOMaHUIMHO)- | -MeTHII-0-OKCOMUPUANH-3-KapOOHOBOH KHCIOTHI (coenqunenue j12, 10
mr, 0,017 mmonst) u xnopuna ammonus (2,74 mr, 0,051 mmons) B IM® (85
mi)oxiaxkaanu 1o 0°C u 3arem nodasnsiu ATV (13,0 mr, 0,034 mmouns) u JUIIDA
(17,9 mxu, 0,102 MMoJIsi) U CMeCh NEPEMELTUBAJHN NTPU KOMHATHON TeMIlepaType B
TeUYeHHUE HOYH. PEaKIIMOHHYI0 CMECh OUYHINAJIH C MOMOIIBI KOJOHOYHOM
xpomartorpaduu ¢ odpamenHoit ¢pazoit (0,1% BOAHBIN pacTBOpP MypaBbUHOM
kucinotel/0,1% pacTBOp MypaBbHHOM KUCIOTHI B allETOHUTPHUIIE) U MOJTYYaJIH HCKOMOE
coenuHenue (7,2 mr, 29%) B Bume OE€CIBETHOTO TBEPAOrO BEIIECTBA.

XXMC, m/z: 586 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,24 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenne kl:
Metun-2-(2-prop-4-iionaHunuHo)-5-popmu-1-meTnn-6-okConupuaAnH-3-

KapOokcuiar

[Xumunueckas ¢popmyna 257]
0.0 H c

O N

~
H O

[Tocne nobasneHus (XIOpMETHIIEH)uMeTUINMUHUIXIopuaa (168 mr, 1,31
MMOJIsi) K pacTBopy MeTun-2-((2-¢prop-4-tiondenun)amuno)-1-metun-6-okco-1,6-
auruaponupunuH-3-kapooxcunara (132 mr, 0,328 mmoust) B aneronuTpuie (2,7 mi)
CMeCh MepeMeuInBalIl IPU KOMHATHON TemnepaTtype B TedeHue 1,5 4. K peakunoHnou
cMecu 100aBIISIIA BONY, TepEeMEIINBAaHKE MPONOJIKAIN B TedeHrne 30 MUH U 3aTeM
TBEPIO€ BEIIECTBO OTHHIBTPOBBIBAIN U NOJy4Yain uckoMmoe coenunenne (108 mr,
76%).
XKXMC, m/z: 431 [M+H]"
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B3XX, Bpems ynepxxkusanus: 0,80 mun (ycnosus nposenenus asanusa: C)
Coenunenue k4:
Metun-5-[(3-amuno-2-proppenun)merun]-2-(2-prop-4-HogaHuiInHO)- 1 -MeTUI-

6-OKCOMUPHUANH-3-KapOokcuiar

[Xumunueckas ¢popmyna 258]
0.0 .
N
HoN NS
F O
Hckomoe coequHeHne CUHTE3NPOBaIN U3 MeTHI-2-(2-pTop-4-HOqaHMINHO)-5-
bopmun-1-meTun-6-okconupunun-3-kapobokcmnara (coennHenne k1) mpu Takux xe

YCIIOBHSIX, KAK ONMHUCAHHbBIC B IPUMEpPaX MOJYyUYEHUs] COCIMHEHHs a2, COeANHEHHS a5 U

coenuHenus a6. OgHako 2-HuTpobeH301-1-cyabpoHOruApa3ua HCIOIB30BAIH BMECTO

4-meTnnOeH30JICYNb)OHMITHAPA3UIA, KOTOPBIH HCIOJIb30BAIH B IIPUMEPE MONTYUCHUS
coenunenus a2. Kpome toro, [2-¢pTop-3-[(2-MeTunnponan-2-
ni)okcukapOormnaMmuHo|permn|6oporosyto kuciory u ANUIIDA ucnonp3oBanu

BMecCTO [2-[(2,4-nuMeToKCU(EHNT)METUIAMHUHO |-3-pTopnupuanH-4-mi1]60pOHOBO

KHCJIOTHI (coenuHeHue a4) u kapOboHaTa KaJlusi COOTBETCTBEHHO, KOTOpbIE

UCIIOJIb30BAJIN B IPUMEPE NMOJTYUEeHUsI COeJUHEHUS a5.

XKXMC, m/z: 526 [M+H]"

B3XX, Bpems ynepxkuBanusi: 0,90 mun (ycnoBusi npoBeneHus aHanusa: C)
Coenunenune K-1:
2-(2-®@rop-4-tionanununo)-5-[[2-pTop-3-

(MeTuicynbdpamormnaMuHO ) eHIIT |MeTHII | - | -MeTHI-6-0KCOMUPUANH-3 -KapOOKCaMIa

[Xumuueckas popmyna 259]

HoN.__O .
H
N
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Ir=z
T

F O
Hckomoe coeqnHeHne CUHTE3UPOBAIN U3 MeTHI-5-[(3-aMuuo-2-

dropdenun)merun]-2-(2-pTop-4-iionaHUINHO)- | -MeTUIT-0-OKCOTUPUITUH-3 -
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kapOokcunara (coennHeHne k4) mpu Takux ke yCIOBUSX, KAK OMMMCAHHbIE B IPUMEpPax

NOJy4eHusl coequHenus b2, coennnenus a8 u coenunenust A-1.

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

B3XX, Bpems ynepxxuBanus: 1,37 muH (ycioBus npoBeneHus aHanusa: B)
Coenunenne K-2:
5-[[3-(OTuncynbdamonnamuno)-2-prophenun|mernn]-2-(2-pTop-4-

HOmaHUINHO)- | -MeTHII-6-OKCOMUPHUANH-3 -KapOOKcaMu I

[Xumuueckas popmyna 260]

H,N___O
L F
N
@ QT
/\N/S\N N\
AL~ 0

Hckomoe coequHeHne CUHTE3UPOBAN U3 MeTHII-5-[(3-aMunHO-2-
dbropdenun)merun]-2-(2-pTop-4-iionaHUINHO)- | -MeTUIT-0-OKCOTTUPUTUH-3 -
kapbokcunara (coequHenune k4) mpu Takux ke yCIOBHUSIX, KaK OMHCAHHBIE B IPUMEpax
NoJIyueHusl coefuHeHus b2, coenunenus a8 u coenuHenust A-1. OnHako
COOTBETCTBYHOLUN 4-HUTpOeHUICYIbdaMaT UCTIOIb30BAIN BMECTO 4-
HUTpoeHunMeTuiIcyabpamara, KOTOPbIH HUCIOAb30BAIN B IPUMEPE MONTYUECHUs
coequHeHus A-1.

XKXMC, m/z: 618 [M+H]"
B3XX, Bpems yaepxkuBanusi: 1,41 muH (ycioBusi mpoBeneHus aHanusa: B)

Coenunenune K-3:

5-[[3-(IquknonponuncyabhamMounaMuHo)-2-propdenu |metun]-2-(2-prop-4-
HONAHUIINHO)- | -MeTUI-6-0KCOMUPUANH-3-KapOoKcamMua

[Xumuueckas popmyna 261]

H,N__O
o F
N
Mf@ﬁ@
N/\N \
HoH ¢ 0

Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMuuo-2-
dropdenun)mernn]-2-(2-pTop-4-ionaHUINHO)- | -MeTUIT-0-OKCOTTUPUTUH-3 -

kapOokcunara (coennHeHne k4) nmpu Takux ke yCIOBHSAX, KAK ONHUCAaHHbIE B IPUMepax
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noJIyuyeHus1 coequHeHus b2, coenunenus a8 u coenuHenus A-1. Onnako
COOTBETCTBYKOLUH 4-HUTpOeHUICYIbPaMaT UCTIOTb30BAIN BMECTO 4-
HUTpoeHuIMeTuiICcyabdamara, KOTOPbIH HUCIOAb30BAIN B IPUMEPE MONTYUECHUS
coequHeHus A-1.
XKXMC, m/z: 630 [M+H]"
BOXX, Bpems yaepxkuBanusi: 1,43 muH (ycloBuUsl MpoBeneHUs aHalu3a: B)
Coenunenune K-4:
N-Luknonponun-2-(2-¢prop-4-tionanuiuno)-5-[[2-pTop-3-
(MeTuicynbdhamornaMuHO ) eHIIT |MeTHII | - | -MeTHI-6-0KCOMUPUANH-3 -KapOOKCaMua
[Xumuueckas popmyna 262]

H
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Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMmuno-2-

dropdenun)merun]-2-(2-pTop-4-iionaHUINHO)- | -MeTUIT-0-OKCOTTUPUIUH-3 -

kapOokcunara (coennHeHne k4) npu Takux ke yCIOBUSIX, KaK OITMCAHHbIE B IpPUMeEpax

nojydeHus: coequHenus b2, coennnenus al0 u coenunenus A-1.

XKXMC, m/z: 644 [M+H]"

BOXX, Bpems yaepkuBanusi: 1,48 muH (ycioBusi mpoBeneHus aHanusa: B)
Coenunenune K-5:
N-Luknonponui-S-[[3-(uukaonponuiacyibHaMouIaMuHo)-2-

bropdenun|merun]-2-(2-pTop-4-iionaHUNINHO)- | -MeTUIT-0-OKCOTTUPUTUH-3 -

kapbokcamMug

[Xumuueckas Gopmyna 263]

N._O
v H F
N
AR S O

Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMuno-2-
dropdenun)merun|-2-(2-pTop-4-ionaHUNINHO)- | -MeTUIT-0-OKCOTTUPUTUH-3 -

kapOokcunara (coennHeHue k4) mpu Takux ke yCIOBUSIX, KaK OMMMCAHHbIE B IPUMeEpax
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nosny4deHusi coenunenus b2, coenunenus al0 u coenunenus A-1. Onnako

COOTBETCTBYKOLUN 4-HUTpOeHUICYIbPaMaT UCTIOIb30BAIU BMECTO 4-

HUTpoeHuIMeTuiICcyabdamara, KOTOPbIH HUCIOAb30BAIN B IPUMEPE MONTYUECHUS

coequHeHus A-1.

XKXMC, m/z: 670 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,53 muH (ycioBusi mpoBeneHus aHaiusza: B)
Coenunenne K-13:
N-Luknonponuin-5-[[3-(aTuncynbdamomnamuno)-2-propdennn|mernn]-2-(2-

¢dTop-4-HiogaHMINHO)- | -MeTUI-6-0KCOMUPUAUH-3 -KapOOKCaMuA

[Xumuueckas popmyna 264]
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Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-5-[(3-amMmuno-2-

dropdenun)merun]-2-(2-pTop-4-iionaHUINHO)- | -MeTUIT-0-OKCOTTUPUIUH-3 -

kapOokcunara (coennHeHne k4) npu Takux ke yCIOBUSIX, KaK OITMCAHHbIE B IpPUMeEpax

nony4yeHusi coenunenus b2, coenunenus al0 u coenunenust A-1. Onnako
COOTBETCTBYIOIIHH 4-HUTPOPEHUICYIbhamMaT UCIOIb30BATH BMECTO 4-
HUTpodeHnnmerniacyabdamara, KOTOPbIH HCIOIb30BAIN B IPUMEPE MOTYUEHHUS
coequHeHus A-1.
XKXMC, m/z: 658 [M+H]"
BOXX, Bpems yaepxkuBanus: 1,52 muH (ycJOBUS MpOBeNeHUs aHalu3a: B)

Coenunenue K-6:

2-(2-Dtop-4-itonanununo)-5-[[2-pTop-3-[(1-
METHJIUKJIONPOIIII )CYTb(HOHMIAMUHO | peH T |MeTHII | - | -MeTUII-6-0KCOMUPUINH-3 -
kapbokcamMug

[Xumuueckas popmyna 265]
HN.__O
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Hckomoe coequHeHne CUHTE3UPOBAIN U3 MeTui-5-[(3-amMmuno-2-
dropdpenun)merun]-2-(2-pTop-4-iionaHUNINHO)- | -MeTUIT-0-OKCOTTUPUIUH-3 -
kapOokcunara (coennHeHne k4) u COOTBETCTBYIOIIETO CYJIb(POHUIXIOPUIA IPH TAKUX
e YCIIOBHSX, KaK ONHUCAHHbIE B IPUMepaxX MOJydYeHUs COeqUHEHUsI A-25, COeTUHEHUs
b2 u coennHenus a8. OgHAaKO HA cTaAUU CyIb(HOHAMUANPOBAHUS B KAUECTBE
pPacTBOPUTEIISI HCTIOJIB30BAN MTUPUIHH.

XKXMC, m/z: 629 [M+H]"
BOXX, Bpems yaepxkuBanusi: 1,48 muH (ycioBusi mpoBeneHus ananusa: B)

Coenunenue K-7:

2-(2-DTop-4-itonanununo)-5-[[2-pTop-3-[(1-

MEeTHJILHUKJIONPONUI )Cyab(oHunamMmuno |penui |meTuin]-N-meTokcu-1-MmeTui-6-
OKCOTUPHUANH-3-KapOoKcaMu g
[Xumuueckas popmyna 266]
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Hckomoe coequHeHne CUHTE3UPOBaIn U3 MeTU-5-[(3-aMuno-2-
droppenun)merun]-2-(2-¢prop-4-iioagaHUINHO)- | -MeTHIT-6-OKCOMTUPUTUH-3 -
kapOokcunara (coenuHeHue k4) U COOTBETCTBYIOIIErO CYIb()OHUIXIOPUIA NIPU TAKUX

K€ YCIIOBHSIX, KAK ONMCAHHbIE B IPUMepaxX MOJydYeHUs coequHeHust A-25, cCoeqUuHEHUsI

b2 u coenunenus al2. OnHAKO HA CTAAUU CYJIb(POHAMHUAUPOBAHUS B KAYECTBE

PacTBOPUTEJS UCIIOJB30BAIU NUPUANH. KpoMe TOro, COOTBETCTBYIO NN aMHUH

UCIIOJIb30BAIM BMECTO TPET-OYyTOKCHAMUHTUIPOXIOPHAA, KOTOPBIH UCIIOJIb30BATH B

npuMepe NOJy4YEeHUsl COeuHeHus al2.

XKXMC, m/z: 659 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,47 muH (ycJI0BUsS IPOBEeAEHUs aHann3a: B)
Coenunenue K-11:
N-Luknonponun-2-(2-prop-4-tionaamnuno)-5-[[2-prop-3-[(1-

METHJILHKJION PO )CYTb(HOHUIaMUHO |peHmn |MeTu | - 1 -MeTUI-6-0KCOMUPUANH-3 -

kapbokcamMuyg
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[Xumuueckas popmyna 267]
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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) 1 COOTBETCTBYIOIIErO CYJIb(OHUIXIOPUAA MPH TAKUX
K€ YCIIOBHSX, KAK ONMUCAHHBIE B IPUMepPaX MOJyUYEeHUsI COeqUHEHUsI A-25, COeTUHEHUS
b2 u coennHenus a8. OgHaKko Ha cTanuu Cyab(PpOHAMHANPOBAHUS B KAUECTBE
pacTBOpPHUTENS UCIONb30BaNH NUPUANH. COOTBETCTBYIOLINHA aMUH HCIIOJIb30BaTH
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 mun (yciaoBus npoBeneHus aHanusza: B)

Coenunenune K-12:

2-(2-Prop-4-itonanununo)-5-[[2-pTop-3-[(1-
MEeTHJILHUKJIONPONuI)CcyaborHunamMmuno |penmn |metun] -1 -metun-N-[ (2-meTunnponaH-
2-MIT)OKCH | -6-0KCOMUPUANH-3-KapOoKcaMug

[Xumuueckas popmyna 268]

\\S//O |
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F 0
Hckomoe coequHeHne CUHTEe3UPOBaAIN U3 MeTHII-5-[(3-aMuu0-2-

dropdenun)merun]-2-(2-pTop-4-iionaHUNINHO)- | -MeTUIT-0-OKCOTTUPUTUH-3 -
kapOokcunara (coennHeHne k4) 1 COOTBETCTBYIOIIETO CYJIb()OHUIXIOPUAA MPH TAKUX
’Ke YCJIOBHSIX, KK OMUCAHHBbIE B MPUMEPax MOJyUeHHUs] COeqUHEeHHUsT A-25, COeTMHEeHUs
b2 u coenunenus al2. OnHAKO HA CTaAUU CYIb()OHAMHIAMPOBAHUS B KAYECTBE
pacTBOPUTENSI HCTIOJIb30BAIN MHUPHUIHH.

XXMC, 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 269]
HO O

\\ //
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H

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 COOTBETCTBYIOIIErO CYIb()OHUIXIOPHAA TPU TAKUX
K€ YCIIOBHSAX, KaK ONMHCAaHHbIE B IPUMepaxX NOJyUYeHUs coequHeHus A-25 u
coequHeHus b2. OgHako Ha cTaguu CYyIb(QOHAMHIUPOBAHUS B KAYECTBE PACTBOPUTEIS
UCIIOJIb30BAJIN MUPUHH.

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

B3XX, Bpems ynepsxkuBanusi: 0,77 muH (ycnoBus nposeaenus ananuza: C)
Coenunenune K-8:
N-Iuknonponun-5-[[3-(3Tuncynbponunamuno)-2-proppenun|merun]-2-(2-

¢dTop-4-HiogaHUINHO)- | -MeTUI-6-0KCOMUPUAUH-3 -KapOOKcaMuA

[Xumuueckas popmyna 270]
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Hckomoe coenquHeHne CUHTEe3upoBaiu u3 S-[[3-(atuncynpdoHnnamMmyo)-2-
dbropdpenun|mermn]-2-(2-pTop-4-ionaHUNINHO)- | -MeTUIT-0-OKCOTMTUPUIUH-3 -
KapOOHOBOI KUCIOTH (coenuHeHne k11) mpu Takux k€ yCIOBHUAX, KaK ONMHCAHHBIE B
npuMepe Nojy4yeHus: coenuHenus alo.

XKXMC, m/z: 643 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,53 muH (ycioBus nmpoBeneHus aHainusa: B)
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Coenunenune K-9:

5-[[3-(DTuncynpdponunamuno)-2-proppenmn]mernn]-2-(2-prop-4-
HomaHunuHO)-1-metun-N-[(2-MeTunanponaH-2-mi)oKcH|-6-0KCONMUPUANH-3 -
kapbokcaMung

[Xumunueckas ¢popmyna 271]
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Hckomoe coenuHeHne CUHTEe3upoBaiu u3 S-[[3-(atuncynpdoHnnamMmuo)-2-
droppenun|mernn]-2-(2-prop-4-iionaHuanHO)- 1 -MeTHI-6-0KCOMUPUIHH-3 -
KapOOHOBOI KUCIOTH (coenuHeHue k11) mpu Takux ke YCIOBHUAX, KaK ONMHCAHHBIE B
npuMepe NOJy4YEeHUsl COeNuHeHu: al2.

XKXMC, m/z: 675 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,57 muH (ycioBus mpoBeneHus aHanusa: B)
Coenunenne K-10:
5-[[3-(OTuncynpdonunamuno)-2-proppenmn]mernn]-2-(2-prop-4-

HomaHUNINHO)-1-MeTUI-6-0KCOMUPUANH-3-KapOOKcaMuI

[Xumuueckas q)opMyna 272]

\\ //

IMocne nobdasnenuss HOOBt (8,92 mr, 0,055 mmons) u DJAK-HCI (10,5 mr, 0,055
MMOJIs1) K pacTBopy S-[[3-(3trncynbdonmnamuno)-2-prophenun|merun]-2-(2-prop-
4-HiomaHUINHO)- | -MeTHII-6-0KCOMMPUANH-3 -KapOOHOBO# KUCIOTHI (coenqunenue k11,
22,0 mr, 0,036 mmons) B 6e3ogHOM IM® (0,264 M) cMech mepeMenInBaI Npu
KOMHATHOH Temmepatype B Teuenne 3 4. 3atem npu 0°C nobasusinu 7 M pacTsop
ammuaka B MeOH (20,8 mki, 0,146 MmMoJis1), 3aTeM nepeMemnBaHue MPOI0JIKaIH B
TeyeHue 1 4. PeakIMOHHYIO CMeCh OYMIIAIN C MOMOLIBIO KOJOHOYHON

xpomartorpaduu ¢ odpamenHoit ¢pazoit (0,1% BOAHBIN pacTBOpP MypaBbUHOM
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kucinotel/0,1% pacTBOp MypaBbMHOM KHCJIOTHI B allETOHUTPHUIIE) U MOJYYAId HCKOMOE

coenunenue (15,8 mr, 72%) B Bune 60€CIIBETHOTO TBEPAOrO BEIIECTBA.

XKXMC, m/z: 603 [M+H]"

B32XX, Bpems ynepxxuBanus: 1,42 mus (ycJIoBuUs NpoBeneHus aHanusa: B)
Coenunenue 12:
Metun-2-6pom-5-(2-pTop-4-TpUMETUICUIUIAHUINHO ) TUPUANH-4-KapOOKCUIaT

[Xumuueckas popmyna 273]
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Hckomoe coequHeHne CUHTE3UPOBau U3 2-6pom-S-propnupuans-4-
KapOOHOBOI KUCIIOTHI NIPU TAKHUX K€ YCIOBHUIX, KAK ONMUCAHHbIE B IPUMeEpax
NMOJy4eHHsl coenuHenus ¢S5 u coenunenus al. Ognako 2-¢prop-4-
TPUMETUJICUINUIAHUINH UCIIOJb30BAJIM BMECTO 4-HOA-2-METUIAHUINHA, KOTOPBIA
HCIIOJIb30BaJIU B IPUMEpE MOJYyUEeHUs] COEAUHEHUS C5.

XKXMC, m/z: 397 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,17 mun (ycnosus nposeneHus asanusa: G)
Coenunenue 13a:
Metun-5-(2-pTop-4-TpUMETHICHIUIAHUINHO)-2-GOopMUIIUpUIUH-4-

kapOokcuiar

[Xumuueckas popmyna 274]
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Coenunenne 13b:
5-(2-®Top-4-TPUMETUICHIIMIIAHUINHO )-4-METOKCUKAPOHMIIMTUPUANH-2 -

KapOOHOBAas KHCJIOTA
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[Xumuueckas popmyna 275]

IMocne nobGasnenus pacTeopa TpusTuicuiaana (2,01 mia, 12,6 mmons) B
oesBonHoM M@ (63 M) k cycneH3uu MeTuia-2-0pom-5-(2-prop-4-
TPUMETUJICHIIMJIAHUIIMHO )TUpUAnH-4-kapOokcunaTa (coenunenne 12, 2,5 r, 6,29
mmousi), 1,1,3-Tpuokco-1,2-6en3zornaszon-2-kapbdbanpaeruna (2,66 r, 612,6 mmous),
Xantphos (728 mr, 1,26 mmouns), anerata namuiaaus (141 mr, 0,629 mmons) u
kapOonara Hatpus (1,67 r, 15,7 mmons) B 6e3Boguom IM® (63 mi) cmech
nepeMelBaiu P KOMHATHOH TemnepaType B TeueHue 10 MuH u 3atem npu 75°C B
TeyeHue 2,5 4. PEakIMOHHYK CME€Ch OYHUINAIN C MOMOINBIO KOJOHOYHOHU
xpomartorpaduu ¢ odpamenHoit ¢pazoit (0,1% BOAHBIN pacTBOP MypaBbUHOM
kucinotel/0,1% pacTBOp MypaBbMHOM KHCIOTHI B AL[ETOHUTPHUIIE) U TOTYyUYaJH
coenunenue 13a (0,4 r, 18%) u coequnenue 13b (1,4 r, 61%), kaxxgoe U3 HUX B BUIE
JKEJITOr0 TBEPAOTO BELIECTBA.

Coenunenue 13a
XXMC, m/z: 347 [M+H]"

B2XX, Bpems ynepxuBanus: 1,06 mun (yciaoBus nposeaeHus aHainusa: G)

Coenunenue 13b
XKXMC, m/z: 363 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,92 muH (ycioBus npoBeneHus aHanusa: G)

Coenunenue 14:

Metun-5-(2-GTop-4-TpUMETUICHIMIAHUINHO )-2-(THAPOKCUMETHI ) TUPUAUH-4 -
KapOokcuiar

[Xumuueckas popmyna 276]

_0._0 -

N Sli

ITocne nobasnenus 1 M pactBopa koMmIiuiekca Oopan-terparuapodypasn B TI' P

HO N -
~

(4,33 M, 4,33 MMoOIs) K pacTBOpPY MeTUI-5-(2-pTop-4-TpUMETUICUINIAHIIINHO)-2-
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bopmunnupunua-4-kapookcunara (coenunenune 13a, 500 mr, 1,44 mmons) B
6essogHoM TT'® (14 mur) cmech mepeMelnInBaiu NP KOMHATHON TeMIiepaType B
teueHue 1 4. K peakunonHoit cmecu nobasnsanu ykcycHyro kuciaoty (0,496 mi, 8,66
MMOJIS), 3aT€M CMeCh KOHIIEHTPUPOBAJHU MPU MOHUKEHHOM NaBiaeHuu. IlonydeHHbIN
OCTAaTOK OYHINAJIH C MOMOIIbIO KOJIOHOYHOW XpomaTrorpaduu ¢ odpameHHo# pa3oit
(0,1% BOnHBIH pacTBOp MypaBbUHOM KHCIOTHI/0,1% pacTBOp MypaBbHUHOMN KHUCIIOTHI B
aLlETOHUTPUJIE) U MOJyYaau uckoMoe coenrnenue (360 mr, 72%) B BUIe CBETIO-
JKEJITOTO TBEPAOTO BELIECTBA.
XKXMC, m/z: 349 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,91 mun (ycnoBus npoBeneHus aHanusa: G)
Coenunenne 14:
Metun-5-(2-gTop-4-TpUMETUICHIMIAHUINHO )-2-(THAPOKCUMETHI )TUPUANH-4 -
KapOokcuiar

[Xumuueckas popmyna 277]
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ITocne nobGasnenus komiekca 6opan-qumermicyabdpun (0,747 miu, 7,86 Mmos)
K pacTBopy 5-(2-pTop-4-TpUMETHICUIUIAHUINHO )-4-METOKCUKAPOHUITTUPUIUH-2 -
kapOboHOBO# kuca0TH (coenuuenue 13b, 570 mr, 1,57 mmoust) B 6e3Boguom TI'D (16
MJI) CMECh MepeMeIlnBaJIi IPU KOMHATHOH Temmneparype B TeueHue 2 4. K
pEeaKkIMOHHON cMecHu NOo0aBIsAIN YKCYCHYIO KucaoTy (1,58 mn, 27,6 mMouns), 3aTem
CMeChb KOHLIEHTPUPOBAJIU NPU MOHUKEHHOM faBieHuu. [lonyyeHHbIN oCcTaTOK
OYHIIAJIA C MOMOIIBIK KOJJOHOUHOH XpoMaTorpaduu ¢ odpammennoit ¢pasoii (0,1%
BOJHBIH pacTBOpP MypaBbHHOUN KuCIOTH/0,1% pacTBOp MypaBbUHON KHCJIOTHI B
ALIETOHUTPUJIE) U MOJydaau uckoMoe coenuHenue (350 mr, 64%) B BUIe CBETIO-
JKEJITOrO TBEPAOTO BEIIECTBA.
XKXMC, m/z: 349 [M+H]"

B3XX, Bpems yaepxkuanus: 0,91 mun (ycnosus npoBeneHus asanusa: G)
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Coenunenue 15:
Metun-2-(xnopmeTun)-5-(2-¢pTop-4-TpUMETUICHITNIAHUIUHO )TUPUUH -4 -
KapOokcuiar
[Xumuueckas popmyna 278]
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IMocne nobdasnenus Tnonuaxiopuna (0,168 muu, 2,30 MMOJIs) K pacTBOPY METHII-
5-(2-pTop-4-TpUMETHICUIUIAHIINHO)-2-(TUIPOKCUMETUI ) TUPUANH-4-KapOOKcuIaTa

(coenunenue 14, 400 mr, 1,15 mmouns) B JIXM (12 mi) cMech nepeMeImnBain Ipu

KOMHATHOU TemnepaTtype B TedeHue 50 MuH. PeakJHOHHYIO CMeCh KOHLIEHTPUPOBAIHU

NP MOHM)XEHHOM JIaBJIEHUU M UCKOMOE€ COeTMHEHHNE B BHAE HEOUHINEHHOI0 MPOAYKTA

(400 wmr).

XKXMC, m/z: 367 [M+H]"

B3OXX, Bpems yaepxkuBanus: 1,11 mun (ycnosus nposenenus asanusa: G)
Coenunenue 16:
Metun-2-[[2-[(2,4-numeTokcud eHrI ) MEeTUIaAMUHO| -3 -pTOpIUpUANH-4-

wi|metun]-5-(2-pTop-4-TpUMETUICUINIAHUINHO )TUPUANH-4-KapOokcuiat

[Xumunueckas ¢popmyna 279]
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Cycnensuro Metun-2-(xipopmetui)-5-(2-prop-4-
TPUMETUJICHIIMJIAHUIINHO )TUpUANH-4-kapOokcunaTa (coennHenne 15, 584 mr, 1,59
MMoIs), [2-[(2,4-numeTokcud eHIIT)MEeTHIIAMUHO | -3 - TopniupuanH-4-nun|00poHOBOH
kucinoTel (coenuHenue a4, 731 mr, 2,39 mmons), rerpakuctpud errmindpochuHmamianms
(184 wmr, 0,159 mmons) u xapOonara kanus (660 mr, 4,78 mmons) B 1,4-nuokcane (17
mi) nepememusanu npu 110°C B reyenne 2 4. K peakunoHHO#M cMecu 100aBIsan
BOZY U CMeCh 3KCTparupoBaiu dTmianeratoM. OpraHn4eckuil cioil mpoMbIBAIH

HaCbILICHHBIM paCcCOJIOM, CYHIHUJIN HAQ 663BOI[HI:>IM Cy.]'[b(l)aTOM HaTpus U MocCje



10

15

20

25

-205 -

OTPUIBTPOBBIBAHUS OCYIIAIOIIEr0 peareHTa KOHUEHTPHUPOBAJIU MPH MOHIKEHHOM
nasyieHuu. IlonyueHHBIH OCTATOK OYUINAJIH C MOMOLIBI KOJOHOUYHOH XpomaTorpaduu
(rexcaH/aTunaneTaT) U NOJydaIn HCKoMoe coennHenune (583 mr, 62%) B Buzne
JKEJITOTO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 593 [M+H]"

BOXX, Bpems yaepxkuBanusi: 1,13 mun (ycnoBus npoBeneHus aHanusa: G)
Coenunenue 17:
Metun-2-[(2-amuno-3-propnupunut-4-un)merun]-S-(2-prop-4-

TPUMETUJICHJIMIJIAHUIINHO )TUPUANH-4-KapOOKCHIaT

[Xumuueckas popmyna 280]
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Hckomoe coennHEeHNE CUHTE3UPOBaAIn U3 MeTui-2-[[2-[(2,4-

IUMETOKCU(EHUT)METHIaMUHO]| -3 - TopnupuanH-4-un|metuin]-5-(2-prop-4-

TPUMETUIICHJIMJIAHUIINHO )TUPpUANH-4-KkapOokcunaTa (coennHenne 16) mpu Takux xe

YCIIOBUSIX, KAK OMMCAHHBbIE B IPUMEpPE MOJYyUEHUsI COETUHEHUS a6.

XKXMC, m/z: 443 [M+H]"

B2XX, Bpems ynepxusanus: 0,83 muH (yciaosus nposeneHus ananusza: G)
Coenunenue 18:
Metun-2-[(2-amuno-3-propnupunut-4-un)meru]-S-(2-prop-4-

HOMaHUJIMHO )MUPUIUH-4-KapOOKCHIaT

[Xumuueckas popmyna 281]
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PactBop metun-2-[(2-amuno-3-propnupunua-4-un)merun]-5-(2-prop-4-
TPUMETHUIICHIIMIIAHUIINHO )TUpUANH-4-kapOokcunaTa (coenunenne 17, 300 mr, 0,678
MmoJisi)B 6e3BogHOM JAXM (14 mi) oxnaxpanu g0 0°C, nobaBisian MOHOXJIOPUI Hona

(220 wmr, 1,36 mmons) u cMmech nepemeiminBanu npu 0°C B reuenune 30 MUH U 3aTeM
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IIpU KOMHATHOW TeMIepaType B TeueHue 3 4. PEaKLIMOHHYIO CME€Ch KOHLIEHTPUPOBAJH
IpU MOHM)XEHHOM JIaBII€HUH U MOJIYUYEHHBIH OCTATOK OYUINAJIH C MTOMOIIBIO
KOJIOHOYHOH XxpomaTtorpaduu ¢ obpameHHoN Gpa3ol U Mojydansd HCKOMOE COeJUHEHHE
(320 mr, 95%) B BuIe xKenTOro TBEPAOTO BEIIECTBA.

XKXMC, m/z: 497 [M+H]"

B3XX, Bpems yaepsxkuBanusi: 0,69 muH (ycnoBusi mpoBeneHus aHanusa: G)
Coenunenue L-1:
5-(2-®@rtop-4-tiogaHnmiuHo)-2-[[3-¢pTop-2-(MeTHICYab()aMOMIAMUHO )TUPUIUH -4 -

W |MeTUJ [mupuauH-4-kapOoKkcamMu g

[Xumuueckas popmyna 282]
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Hckomoe coenquHeHne CUHTE3UPOBaIn U3 MeTui-2-[(2-amMmuno-3-propnupunus-
4-un)merun]-5-(2-prop-4-itogannnuuo)nupuauH-4-kapobokcunara (coequHenue 18)
IPU TaKUX K€ YCIOBHUSAX, KaK OMHCAHHBIE B IPUMepax MOJYUYECHUsI COeJUHEHUs a7,
coenquHenue K-10 u coenunenue A-1.
XXMC, m/z: 575 [M+H]"
BOXX, Bpems yaepsxkuBanusi: 1,36 muH (ycloBusl mpoBeneHus aHanusa: B)
Coenunenue ml:
Metun-2-aMuHO-6-(aMUHOMETHI )TUPUANH-3 -KapOOKCUIaTAnaLeTaT

[Xumuueckas popmyna 283]

_0_0
V2o O
(o Ao Aon

NH,

ITocne nobaBineHUs MOPOMKOOOPA3HOrO KaTAIN3aTOpa - MajIaus Ha
aktTuBupoBaHHOM yrie (10% nmamnanus) (933 mr, 0,877 MMOJIs) K CMEIIAHHOMY
pacTBOpPy METHJI-2-aMUHO-6-IHaHONUPUANH-3-kapOokcunara (9,14 r, 51,6 mmous) B
ykcycHol kucnore (100 mur) u metanosne (100 mi) cmech mepemMeninBain B aTMochepe

BOAOPOJAA IPU KOMHATHOM TeMmepatype B TeueHue 4 4. PeakimoHHYy0 CMeCh
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¢unbpTpoBaNU Yepe3 UETUT U PUIBTPAT KOHLUEHTPUPOBAJIH NPHU MOHMKEHHOM

JABJIEHUU M MOJYYaJId HCKOMOE COEeMHEHHNE B BHAE HEOUHINeHHOro npoaykra (15,3

r).

XKXMC, m/z: 182 [M+H]"

B2XX, Bpems ynepxuBanus: 0,26 MuH (yciaoBus nposeneHus aHainusa: G)
Coenunenue m2:
Metun-2-aMuHO-6-(popMaMUAMETIII ) TUPUIUH-3 -KapOOKCHIAT

[Xumuueckas popmyna 284]
0. 0

VkcycHbiit anruapun (115 ma, 1,22 mons) B Teuenne 30 MUH 100aBIsIIN K
pacTBOpPY METHJI-2-aMUHO-0-(aMUHOMETHI ) TUPUANH-3-KapOOKCHUIaTAnaneraTa
(coenunenue m1, 14,7 r, 48,8 mmounst) B MypaBbuHON kuciore (230 mi) u cmech
nepememnBaiu npu 70°C B TeueHue HOYU. PeakIIMOHHYIO0 CMeCh KOHLEHTPUPOBAJIHU
IpU NMOHM)XEHHOM J1aBII€HUH, K ITOJYYEHHOMY OCTAaTKy JOOABJISIIN HACHII€HHbIN
BOAHBIN pacTBOP THAPOKapOOHATAa HATPUS M CMECh SKCTPArUPOBAIN STUIALIETATOM.
OpraHudeckuil CI0H MPOMBIBAJIM HACHIIEHHBIM PACCOJIOM, CYLININ HaJl 0€3BOAHBIM
Cysnb(paTOM MarHus U mocje OTGUIbTPOBBIBAHUS OCYIIAOLIEr0 peareHTa
KOHILIEHTPUPOBAJH MPU MOHUKEHHOM JaBjeHuu. [1oaydeHHbIH OCTATOK OYHINAIH C
MOMOIIBIO KOJIOHOYHOU XpomaTorpaduu Ha amuHocunukarese (rekcan/JAXM) u
nosiydanu uckomoe coenuHenne (8,16 r, 80%) B BUAE KENTOr0 TBEPAOTO BEIIECTBA.
XKXMC, m/z: 210 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,29 muH (ycioBus npoBeneHus aHanusa: G)

Coenunenue m3:

Metun-2-aMuHO-5-0poM-6-(PpopMaMHAMETII ) TUPUINUH-3 -KapOOKCcHIaT
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[Xumuueckas popmyna 285]
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[Tocne MpOBOAUMOroO HECKOJbKUMU MOPUHSIMH 100aBIeHUsT N-
Oopomcykuunumuzaa (7,87 r, 44,2 MMoOJIst) K paCTBOPY METUII-2-aMUHO-0-
(popmamuamermn)nupunuu-3-kapbokcunara (coenuHerue m2, 9,25 r, 44,2 mmounsi) B
6e3BogHoM aneroHuTpuie (400 M) cMech mepeMeInuBaIN MPU KOMHATHOMN
TemMneparype B TeueHue | 4. PEakMOHHYI0 CMeCh KOHLIEHTPUPOBAJIH MPHU
NOHW)KEHHOM JIaBJIEHUH U K MOJYYEeHHOMY OCTaTKy nobasinsim Bony. [lonyuenHoe
TBEPAOE BEIIECTBO MPOMBIBAJIHM BOJOH M MONydaiIu uckomoe coenqurenue (12,0 r,
94%) B BHIE XKEJITOTO TBEPIOTO BEIIECTBA.

XKXMC, m/z: 288 [M+H]"
B3XX, Bpems yaepxkuanus: 0,52 muH (ycioBus npoBeneHus asanusa: G)

Coenunenue m4:

Metun-5-amuao-8-6pomumunasol 1,5-aJnupuaun-6-kapookcunar

[Xumuueckas popmyna 286]
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IMocne nobasnenus pochopunxnopuna (17,5 mu, 187 mmouneli) k CycrieH3uu
METHJI-2-aMUHO-5-0poM-6-(popmaMuaMeTHI)TUPUANH-3-KapOoKcunara (CoequHEHHE
m3, 12,0 r, 41,7 mmoisi) B 6e3BoguoM Tosyotie (200 M) cMeCh epeMemuBaIu Mpu
95°C B Teuenue 1 4. PeakIUOHHYIO cMeCh KOHLEHTPUPOBAJIU MPU MOHUKEHHOM
IABJICHUU M K TIOJIYYEHHOMY OCTaTKY 10OaBJIsJIM HACHILIIEHHBIH BOAHBIA PaCcTBOP
ruapokapOoHara Hatpus u Boay. [lonydeHHOE TBEpIO€ BEIECTBO MPOMBIBAIN BOIOM
u pactBopsnu B IXM u 3ateM cymnin Haj O€3BOAHBIM Cyab(paToM MarHus.
Ocymaromuii peareHT OTQUIbTPOBBIBAIM, 3aTeM (PUIBTPAT KOHIEHTPUPOBAIHU MPHU
MOHM)KEHHOM JIaBJICHUH U mojydaiu uckomoe coenunenue (10,5 r, 93%) B Bune

CBETJIO-KOPHUYHEBOI'O TBEPAOIr'O BCIICCTBA.
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XKXMC, m/z: 270 [M+H]"

B3XX, Bpems yaepxxkuBanus: 0,65 muH (ycnoBus nposeneHus asanusa: G)
Coenunenue mS5:
Metun-5-[6uc[(2-meTunnponan-2-ua)oKkcuKapOOHUI |aMHHO|-8-

O6pomumupaszo[l,5-alnupunus-6-kapOokcunat

[Xumuueckas popmyna 287]
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ITocne nobasnenus 4-numermnamuuonupuanna (143 mr, 1,17 mmons) x
pacTBOpy MeTHI-5-aMuHO-8-0poMumunasofl,5-aJnupuaun-6-kapbokcuiara

(coenunenue m4, 1,58 r, 5,85 mmounst) u nu-tper-Oyrunaukapbonara (3,19 r, 14,6

MMoJs) B 0e3pogaOM JIXM (50 Mir) cMech mepeMennBaiu Npu KOMHATHON

TeMInepaTrype B TeueHue 2 4. PEakIIMOHHYIO CMeCh KOHLIEHTPUPOBAJIH MPHU

NOHM)KEHHOM JJaBJIEHUH U MOJYYEHHBIH OCTATOK OUMINAJIH C MOMOIIbI KOJOHOYHOM

xpoMatorpaduu Ha CUIIHKAresie U Mojiydain uckomoe coequHenue (2,5 r, 91%) B

BUJI€ JKEJITOT'O TBEPJOrO BEIECTBA.

XKXMC, m/z: 470 [M+H]"

B2XX, Bpems ynepxusanus: 0,95 muH (yciaosus nposeneHus ananusza: G)
Coenunenue mob:
Metun-5-[6uc[(2-meTunnponan-2-uia)oKkcuKapOOHUI |aMHHO|-8-

sTeHuIuMuAa3o[ 1,5-alnupunun-6-kapdbokcunar

[Xumuueckas popmyna 288]

X

O

CMemaHHy0 CyCTIeH3UI0 MeTui-5-[buc[(2-mMeTunnponan-2-
un)okcukapbonun|amuno|-8-0pomumunasof 1,5-a]nupunun-6-kapookcuiara

(coequnenue mS, 2,5 r, 5,32 mmouns), BurmaTpudropdopara kanus (1,07 r, 7,97
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MMoJIs1), TeTpakuctpuderminpochunnamnanus (614 mr, 0,532 mmounst) u kapOoHara
nesus (5,20 r, 16,0 mmoust) B 1,4-guokcane (40 mia) u Boxne (10 M) nepemennBanu
npu 100°C B TedyeHue 2 4. PeakIMOHHYIO CMECh SKCTPAarupoBaid 3TUIALETATOM U
OpraHUYECKUH CJIOH MPOMBIBAJIN HACHIIEHHBIM PACCOJIOM M CYIIUIN HaX O€3BOJHBIM
cynbdarom Maraus. Ocymarmui peareHT OTQHUIBTPOBBIBAIH, 3aTEM CMECh
KOHILIEHTPUPOBAJH MPU MOHUKEHHOM JABJIEHUU U MOJYYEHHbIH OCTATOK OYMINAIH C
MOMOIIBIO KOJIOHOYHOW XpoMaTorpaduu Ha CHJIUKAresie 1 Mojydyaid HCKOMOe
coenunenue (1,68 r, 76%) B BUIE JKEJITOr0 TBEPAOTO BEIIECTBA.
XKXMC, m/z: 418 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,89 muH (ycnoBus nposeneHus aHanusa: G)
Coenunenue m8:
Mertun-5-amunao-8-popmunumunasol 1,5-alnupunus-6-
kapbokcunarrpudrTopanerar

[Xumuueckas popmyna 289]
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Hckomoe coeqnHEeHNE CUHTE3UPOBAIH U3 MeTHII-5-[ Ouc[(2-meTunnpomnas-2-
ui1)okcukapOoHm|aMuHO]-8-3TeHnnumMunas3of 1,5-aJnupunun-6-kapookcunara
(coenuHeHne MO) MPU TAKUX K€ YCIOBUAX, KAK ONMHCAHHBIE B MPUMEPaX MOJYyYEHHUS
COeIMHEHUs CO U coeNnHeHne ab.

XKXMC, m/z: 220 [M+H]"

BOXX, Bpems yaepxkuBanus: 0,48 muH (ycyioBusi npoBeneHus aHanusa: G)
Coenunenne m9:
Metun-5-amuno-8-(5,5-numerun-1,3-aguokcan-2-mwn)umunaszo[ 1,5-a]nupunun-6-

kapOokcuiar

[Xumuueckas popmyna 290]
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Cycnensuto metmi-5-aMuHo-8-popmunumunasol 1,5-alnupuans-6-
kapOokcunarrpudropanerara (coenunenue m8, 475 mr, 1,43 mMMons), MOHOTUApaTa
I-TOJYOJCYyIbPOHOBOH KuCHOTHI (54,2 mr, 0,285 mMmons) u 2,2-numerun-1,3-
nponanaunona (742 mr, 7,13 mmodns) B Tosnyose (30 mu) nepememnsanu npu 110°C B
tedueHue Houn. K peakuuonHoi cmecu nobasmsiiu JJUIIDA (1 ma), 3aTem ee
KOHLIEHTPHUPOBAJIU MPH MOHIKEHHOM AaBJIeHUH. [1oy4eHHBIH OCTATOK OUUIIAIH C
MOMOIIBIO KOJIOHOYHOM XpoMaTorpaduu ¢ obpaueHHoi (pa3ol u moaydann HCKOMOe
coenunenue (340 mr, 78%) B BUIE KPACHOTO TBEPIOTO BEIECTBA.

XKXMC, m/z: 306 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,66 muH (ycioBus npoBeneHus aHanusa: G)
Coenunenue m10:
MeTtun-5-xnop-8-(5,5-numernn-1,3-quokcan-2-un)umunasof 1,5-aJmupunua-6-

KapOokcuiar

[Xumuueckas popmyna 291]

_0._0
Cl
|
O N
\ 7
O N

Cycnensuto metun-5-aMmuHo-8-(5,5-gumernn-1,3-nquokcan-2-mi)umungasof 1,5-
alnupunuH-6-kapbokcunara (coenunenne m9, 340 mr, 1,11 MMouisi) B alleTOHUTpUIIE
(15 mn) oxnaxnaanu g0 0°C u 3arem nodapisnu xjaopun meau(l) (165 mr, 1,67 mmous)
u xjnopun menu(1l) (225 mr, 1,67 mmons). 3arem nobasisnu TpeT-OyTuiaHuTpuT (172
mr, 1,67 MMouisi), 3aTe€M CMeCh IepeMelluBaiu Ipu KOMHATHON TeMIepaType B
teueHue 30 MuH. PeakIMOHHYIO CMeCh KOHIIEHTPUPOBAJHU NMPU MOHUKEHHOM JaBJIEHUH
U MOJIYyYEHHBIH OCTATOK OYHINAIHU C IIOMOIIBI KOJOHOYHOH XpoMartorpaduu ¢
obpamenHol pa3oil U moyydanu uckomoe coenunenue (237 mr, 66%) B BHAE
KPacCHOTO TBEPJOro BELIECTBA.

XKXMC, m/z: 325 [M+H]"
B3XX, Bpems yaepxkuanus: 0,77 muH (ycioBus npoBeneHus asanusa: G)

Coenunenue m11:

Metun-8-(5,5-numernin-1,3-nuokcan-2-un)-5-(2-prop-4-

HomanunuHOo)uMuaszo[ 1,5-alnupuaun-6-kapookcunar
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[Xumuueckas popmyna 292]
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Cycnensuto metmi-5-xyuop-8-(5,5-qumeTnn-1,3-quokcan-2-mwi)umunaszof 1,5-
almupunuH-6-kapbokcunara (coenunenne m10, 237 mr, 0,730 mmoust), kapOboHaTa
uesus (713 mr, 2,19 mmons) u 2-¢prop-4-tionanununa (346 mr, 1,46 mmons) 8 JIMA (4
mi) nepememusanu npu S0°C B Teuenne Houu. K peakinoHHON cmecu 100aBIIsIIH
BOJly U CMEChb 3KCTparuposaiu sTunamneratoM. Oprannueckuii caoi mpoMbIBaiu
HACBILIEHHBIM PaCcCOJIOM, CYIIHJIH Hall 0€3BOAHBIM CyIb()aTOM MarHus U 1mocie
OT(UIBTPOBBIBAHUS OCYIIAIOIIEr0 PeareHTa KOHUECHTP UPOBAJIHU NPH MOHUKEHHOM
naByieHud. IlonydeHHBIH OCTATOK OYUINAJIH C MOMOILIBI KOJOHOYHOH XpoMmaTorpaduu
¢ obpamenHoi ¢a3oit u nmoaydanu uckomoe coenunenue (210 mr, 55%) B BHAE
JKEJITOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 526 [M+H]"

B3XX, Bpems yaepxkuanus: 1,02 mun (ycnoBus nposeaeHus ananusa: G)
Coenunenne m12:
Metun-5-(2-prop-4-tionanunuxo)-8-popmunumunaso[1,5-ajnupunun-6-

Kapbokcuiar

[Xumuueckas popmyna 293]
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CwmemaHHy0 cycrneH3uo MeTuin-8-(5,5-numernn-1,3-nunokcan-2-un)-5-(2-prop-
4-tiomanunuHo)umunas3of 1,5-aJonupunuu-6-kapdbokcunara (coequnerue m11, 210 wmr,
0,400 mmoust) B Boxe (2 mur) u T®K (2 M) mepeMeminBaiu mpu KOMHATHOM
Temneparype B TeueHue | 4. PEakMOHHYI0 CMeCh KOHLIEHTPUPOBAJIH MPHU
NOHW)KEHHOM JIaBJIEHUH U MOJYYEHHBIH OCTATOK OYHUINAJIN C TOMOIIBIO KOJIOHOYHOH

xpomartorpaduu ¢ oOpamenHoi ¢asoii (0,1% BOgHBINH pacTBOP MypaBbHHOI
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kucinotel/0,1% pacTBOp MypaBbMHOM KHCIOTHI B all€TOHUTPUJIE) U MOIYYaJIH HCKOMOE

coenuHenue (168 mr, 96%) B BuIe KeJITOrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 440 [M+H]"

B3OXX, Bpems ynepxxkusanusi: 0,84 muH (ycnoBus nposeneHus aHanusa: G)
Coenunenne m15:
Metun-8-[(2-amuno-3-propnupunut-4-un)metu|-S-(2-prop-4-

HomanunuHo)uMuaasol 1,5-aJnupunun-6-kapookcunarrpudropanerar

[Xumuueckas popmyna 294]
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Hckomoe coenquHeHne CUHTE3UPOBAIN U3 MeTHI-5-(2-pTop-4-HogaHmInHO)-8-
dopmunumunasol 1,5-alnupuans-6-kapbokcunara (coequHeHne m12) npu Takux xe
YCIOBHSIX, KaK OMMCAHHBIE B IPUMEpPaxX MOJYyUYEHUsI COEUHEHUs a2, COeNUHEHHs a5 u
coenquHenus a6. Ognako MeOH ucnons3osanu Bmecto EtOH, koTOpbIi HCIIONB30BANH
B IpUMeEpE MOJYUYEHHUsI COeIMHEeHUS a2.

XKXMC, m/z: 536 [M+H]"
B3OXX, Bpems ynepxkusanus: 0,54 muH (ycioBus nposeneHus aHanusa: F)

Coenunenne m16:

Tpudropauerar 8-[(2-Amuno-3-propnupunuu-4-un)metui]-5-(2-¢prop-4-
HonaHuanHO)uMHuaa3o[ 1,5-a]nupuauH-6-kapOOHOBOM KUCIOTHI

[Xumuueckas popmyna 295]
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CMemaHHY0 CyCreH3u0 MeTHI-8-[(2-amuno-3-pTopnupunua-4-un)MeTun]-S-
(2-pTop-4-tiopanunuHo)umuaasol 1,5-alnupununa-6-kapbokcunarrpudropamnerara
(coequnenue m15, 60 mr, 0,092 Mmounsi) U MOHOTHApaTa TUApPOKcHuaa auTus (78 mr,
1,85 mmons) B TI'® (3 mn) u Boge (2 mu) nepememnBanu npu S0°C B TeueHHE HOYH.

PeaKHI/IOHHYIO CMECH MOAKUCIIATN IYTEM I[O6aBJ'IeHI/I$[ MypaBbHHOﬁ KHCJIOTHI U
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KOHIIEHTPUPOBAJH MPU NOHMWKEHHOM AaBieHun. IlonydeHHbI 0CTATOK OUHINAH C
MOMOII IO KOJIOHOYHOU Xpomartorpaduu ¢ obpauennoi ¢aszoii (0,1% BoxHbIH pacTBOp
T®PK/0,1% pactBop T®K B aneToHUTpUIIE) U NTOTYyYATU UCKOMOE coequHeHue (42 mr,
72%) B BUJI€ XKEJNITOTIO TBEPJOrO BEIIECTBA.
XKXMC, m/z: 522 [M+H]"
BOXX, Bpems ynepxkuBanusi: 0,45 muH (ycioBusi mpoBeneHus aHanusa: F)

Coenunenue m17:

8-[(2-AmuHo-3-¢pTopnupunun-4-mn)merun]-5-(2-prop-4-
HomanunuHOo)uMunaszo[ 1,5-aJnupuaun-6-kapdokcamuarpudropanerat

[Xumuueckas popmyna 296]
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PacTBop TpudTopaunerara 8-[(2-amuHO-3-pTopnupuanH-4-un)metni|-5-(2-dprop-
4-tiomanunuHo))umuna3of 1,5-aJonupunuu-6-kapOboOHOBOI KUCIOTH (coeauHeHue m16,
42 wmr, 0,066 mmons) B JIM® (1,6 mu) oxnaxnanu no 0°C u 3arem nobasnsnu FATY
(390 wmr, 1,03 mmoust), xnopua ammonus (67,2 mr, 1,26 mmounst) u JJUIIDA (0,253 ma,
1,45 MMos1) 1 cMeCh MepeMeInBali NPU KOMHATHOW TeMIiepaType B TeUeHHe 5 4.
Peak1inoHHYI0 CMeCh KOHIIEHTPUPOBAJIH NIPU NOHMUKEHHOM JaBJIE€HUH U MOJyYEHHBIN
OCTaTOK OYHIIAJIHU C TTOMOIIBI KOJOHOYHOH xpoMarorpaduu ¢ obpameHHoi ¢a3oii
(0,1% Bonusrit pacteop TDK/0,1% pacrBop T®K B aneroHUTpUIE) U MOTYyUaTH
uckomoe coenuHenue (25 mr, 60%) B BUIE JKENTOrO TBEPAOTO BEIIECTBA.
XKXMC, m/z: 521 [M+H]"
BOXX, Bpems ynepxkuBanusi: 0,41 mun (yciaoBus nposeaeHus aHanusa: F)

Coenunenue M-1:

5-(2-®@Ttop-4-tionanminuHo)-8-[[3-prop-2-(MeTHiCcynb(paMOHIAMUHO )TUPUINH -4 -

wi|Metus [umuaasof 1,5-a]nupuana-6-kapOokcamun
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[Xumuueckas popmyna 297]
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Hckomoe coenuHeHne CUHTEe3upoBaiu u3 8-[(2-amuHo-3-propnupuant-4-
un)metun|-5-(2-prop-4-iionanunuuo)umunasol 1,5-a]nupuaun-6-
kapOokcamuaTpudTopanerara (coenuHenne ml7) mpu TakuX ke yCIOBHSIX, KaK
ONMHUCaHHbIE B IPUMEPE MONyUYeHUs1 coequneHus A-1.

XKXMC, m/z: 614 [M+H]"
B3OXX, Bpems yaepxkuBanus: 1,18 mun (ycnoBus npoBeneHus anaiausa: B)

Coenunenue nl:

6-Xmop-5-prop-4-(2-prop-4-itogaHUINHO )TUPUANH-3-KapOOHOBAsI KUCJIOTA

[Xumuueckas popmyna 298]
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PactBop 2-dTop-4-tionanununa (2,26 r, 9,52 mmouns) B 6e3soguom TI'® (8 mu)
oxnaxpaanu 1o -78°C u 3arem nobasysiim 2 M pactsop JJAJI B cmecn
TI' ®/rentan/atundenson (7,14 miu, 14,3 MMOJs) U CMeCh MEPEMELIUBAIA B TeUEHUE
30 muH. JJobaBnsiu pactBop 4,6-nuxyiop-S-GTopnupuanH-3-kapOOHOBONH KUCIOTHI
(1,00 r, 4,76 mmomns) B 6e3BogHom TT'® (8 mur) u cmech nepemermnBanu npu -78°C B
teyeHue 30 MuH. 3aTeM K peaKIMOHHOUN cMecHu nodasisiu Boay u 6 M pacTBop
XJIOPUCTOBOAOPOAHON KMCJIOTHI AJis fOBeAeHus 3HadeHus pH no pasaoro ot 1 no 2 u
CMeCh HKCTparupoBaiu stunaneratoM. OpraHnvdeckuil CIOH CyIuian Hax O€3BOIHBIM
cynb(haToM HATPHS U TOCE OTPUIBTPOBBIBAHUS OCYLIAKINETO peareHTa
KOHIIEHTPUPOBAJH NMPU MOHMWKEHHOM AaBieHnuH. [IpoBoanuIn nepekpucTain3aniio
(IXM) mony4eHHOrO OCTaTKa U MOJy4aiau uckomoe coenquneHue (850 mr, 44%) B
BUJI€ CBETJIIO-KOPUYHEBOI'O TBEPAOTO BEILIECTBA.
XKXMC, m/z: 411 [M+H]"

B3XX, Bpems ynepxxkuBanus: 0,85 muH (ycnosus nposeneHus anaimusa: G)



10

15

20

-216 -

Coenunenue n2:
Metun-6-xnop-5-¢prop-4-(2-prop-4-fionaHunnHO )IUpUAUH-3-KapOoKcHiaT
[Xumuueckas popmyna 299]
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Hckomoe coequHeHNEe CUHTE3UPOBAH U3 6-XJ10p-5-pTop-4-(2-pTop-4-
HOMaHUJIMHO )TUPUIUH-3-KapOOHOBOH KUCIOTHI (COeAMHEHHNE nl) MpU TaKUX XKe
YCIOBHSX, KAK ONMUCAHHBIC B IPUMEpPE MOJYyUYeHUs CoequHeHus al.

XKXMC, m/z: 425 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,04 mun (ycnoBus nposeneHus aHanusa: G)

Coenunenue n3:

Metun-5-prop-4-(2-¢pTop-4-HonaHUINHO)-6-THAPOKCUTTHPUANH-3 -KapOOKCUIAT

[Xumuueckas popmyna 300]
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Kapbonar xanus (570 wmr, 4,12 mmouns) u N-rugpokcuauneramun (186 mr, 2,47
MMOJIs1) 100aBIISIN K pacTBOPY MeTUI-6-xj10p-5-pTop-4-(2-pTop-4-
HOomaHUIMHO )MUPUAUH-3-KapOokcunara (coenuHenne n2, 350 mr, 0,824 mmois) B
JAMCO (2,75 mn) u cmech nepememuBanu npu 100°C B Teuenne 1 4. K peakunonHoH
cMecHu 100aBJIsUTH BOY M TOJIYYEHHOE TBEPO€ BEUIECTBO MPOMBIBAIN BOJOW H C
nomombo JIXM u nony4danu uckomoe coenquHenue (281 mr, 84%) B Bumge CBETIO-
KOPUYHEBOI'O TBEPJOTO BEIECTBA.
XKXMC, m/z: 407 [M+H]"
B3XX, Bpems yaepxkuanus: 0,72 muH (ycnoBus npoBeaeHus ananunsa: G)
Coenunenue n4:

N-[4-(bpommeTun)-3-pTopnupununa-2-unl-1,1-nudpeHnimMeTaHuMUH
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[Xumuueckas popmyna 301]

Br

JUIIDA (3,93 mu, 22,5 MMOJIsi) U aHTUAPUI METAHCYJIb(POHOBOM KUCIOTHI (2,07

r, 11,3 mmonst) noGapisinu k pactBopy [2-(0eH3runpunuaeHaMuHo)-3-Gropnupuaus-

4-un]meranon (2,30 r, 7,51 mmons) B 6e3Bogaom XM (37,5 M) u cMech npu

KOMHATHOH TeMIepaType nepemMemnBaiu B TeueHne 30 MuH. 3ateM no0aBisian

pactBop Opomuna nutus (3,26 r, 37,5 mmons) B 6e3pogHom TT'® (0,5 min) u cmech

nepeMelnBaId NP KOMHAaTHON TeMnepaType B TeueHue 2 4. K peakiuoHHON cmecu
n00aBJISIN BOY U CMeCh dKCTparuposaiu ¢ nomompio JIXM. Opranuueckuii cioi

CYIIMJIN Hajx 0€3BOAHBIM CYJIb(aTOM HATPHUS U MOCHe OTQHIBTPOBBIBAHUS

OCYINAIIIEro peareHTa KOHUEHTPUPOBAJIH NIPHU MOHMKEHHOM AaBieHUU. [lonyye HHBIII

OCTaTOK OYHIIAJHU C TOMOIIBIO KOJIOHOYHON XxpoMarorpaduu ¢ odpameHHon Gpa3oi u

nosny4yanu uckomoe coenuHenue (990 mr, 34%) B BUAE JKENTOrO MOJYKUIKOTO

BEIECTBA.

XKXMC, m/z: 369 [M+H]"

B3OXX, Bpems ynepxkusanusi: 0,94 muH (ycnoBus nposeneHus asanusa: Q)
Coenunenue nS:
Metun-1-[[2-(6eH3ruapunuaeHaMuHo)-3-Gpropnupuant-4-un|metun|-5-prop-4-

(2-pTop-4-HiogaHUINHO)-6-OKCOMUPUIUH-3 -KapOOKCHIaT

[Xumuueckas popmyna 302]
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Tunpun mutus (1,85 mr, 0,222 mmoutsi) noOaBIsSIIN K pacCTBOPY MeTUI-S5-pTOop-4-
(2-pTop-4-fiogaHUINHO)-6-TUAPOKCUNTUPHUANH-3-KapOokcunaTa (coenuHerue n3, 30
mr, 0,074 mmons) B 6e3sonaom M@ (0,739 mi) U cMech nepeMenInBai npu
KOMHATHOM TeMnepaTtype B Teuenune 30 MmuH. 3aTem nobasnsanu pactsop N-[4-

(6bpommeTnn)-3-pTopnupuaun-2-uinl-1,1-nupeanamerannmuna (coennHernne n4, 82
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mr, 0,222 mmons) B 6e3pogaom TI'® (0,5 M) ¥ TONYUYEHHYIO CMECh NepeMeLInBaIn

IpU KOMHATHOH TeMnepatype B TeueHue 1 4. 3aTeM JOMOJHUTENbHO N00aBIANN

pactBop ruapuzaa autus (1 mr, 0,126 mmoust) B 6e3Boguom TT'® (0,5 mu) u

coequHeHue n4 (25 mr, 0,068 MmouIsi) U nepeMemInBaHUe MPOAOJIKAIN IPU

KOMHAaTHOMW TeMmmnepaTtype B TeueHue | 4. Peakiuonnyto cMmech oxnaxaanu ao 0°C,

n006aBIsIN YKCYCHYIO KUCIOTY (21,1 MKJ) 1 BOOY U CMECh 3KCTpParupoBau

stunaneratoM. OpraHU4YecKui CJIOH CYIIHIN Hax Oe3BOAHBIM CYyJb()aTOM HATPHS U

nocje OTGUIbTPOBBIBAHHS OCYLIAKIIEr0 peareHTa KOHUEHTPUPOBAIU MTPHU

NOHWKEHHOM JaBiieHUH. [1oaydeHHBIH OCTATOK OYHINAIH C MOMOIIBI KOJOHOYHOH

xpomartorpaduu Ha cunukarese (rekcaH/3TUIALETaT) U MOIy4Yad HCKOMOe

coenuHenue (19 mr, 37%) B Buge OECIIBETHOTrO TBEPAOTO BEIIECTBA.

XKXMC, m/z: 695 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,05 mun (ycnosus nposeneHus aHanusa: G)
Coenunenue n8:
1-[(2-Amuno-3-propnupunus-4-un)merun]-S-prop-4-(2-prop-4-itogaHUnuHO)-

6-oKCONMUPHUANH-3-KapOoKkcamMuna

[Xumuueckas popmyna 303]
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Hckomoe coeqrHEeHNE CUHTE3UPOBAH U3 MeTHI- 1 -[[2-(OeH3ruapuingeHaMuHO )-
3-propnupunun-4-un|merui]-S-¢prop-4-(2-prop-4-iionaHUINHO)-O-OKCOMUPUANH-3 -
kapOokcuyara (CoennHEeHHe NS) IPU TAKHUX K€ YCIOBUSIX, KAK OMMCAHHBbIE B IPUMEpax
NOJy4YeHUsl coeuHeHus a6, coequHenus a7 u coequHenus K-10. Onnako Ha
HayaJbHOW CTaAuM peakluu, KOTOPYI MPOBOAUIN NMPU TAKUX K€ YCIOBUAX, KaK
OTMHUCaHHbIE B IPUMEpE MOJIYUCHHUs COeqUHEHU a6, nobasisiin 4 M pactBop
XJIOPUCTOBOAOPOAHON KUCJIOTHI.

XKXMC, m/z: 516 [M+H]"
B3XX, Bpems yaepxkuanus: 0,52 muH (ycnosus nposenenus asanusa: C)

Coenunenue N-1:

5-®rop-4-(2-¢prop-4-ftopanununo)-1-[[3-pTop-2-

(MeTuiCynbhaMONIAMHUHO )IUPUINH-4-1JT|METUI |-6-0KCONMUPUAHUH-3 -KapOoKkcamMu
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[Xumuueckas popmyna 304]
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Hckomoe coenuHeHne cuHTe3npoBaiu u3 1-[(2-amuno-3-propnupuns-4-
un)metun|-5-prop-4-(2-pTop-4-onaHUNINHO)-6-0KCOMTUPUINH-3 -KapOoOKkcamMuaa
(coenuHeHue n8) Mpu TAaKUX K€ YCIOBUAX, KAK OMHUCAHHBIC B IPUMEPE MOJYICHHS
coequHeHus A-1.
XKXMC, m/z: 609 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,94 muH (yclOBuUs MPOBENECHUS aHalu3a: A)
Coenunenue N-2:
5-®rtop-4-(2-¢prop-4-itopanununo)-1-[[3-pTop-2-
(mponuiacyabpaMOUTaAMUHO ) TUPUAUH-4 -1 [METHI |-6-0KCOMUPUINH-3-KapOoKcaMu g

[Xumuueckas popmyna 305]
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Hckomoe coenuHeHne cuHTe3upoBaiu us 1-[(2-amuno-3-propnupuans-4-
un)metun|-5-prop-4-(2-pTop-4-onaHUNINHO)-6-0KCOMTUPUANH-3 -KapOoKkcamMuaa
(coenuHeHue n8) M COOTBETCTBYIOLIErO 4-HUTPOPEHUICYNb(amaTa Mpu TAKUX Ke
YCIOBHSIX, KAK OMMCAHHBIE B IPUMEpPE MOJyUYeHHs] coequHeHust A-1.
XKXMC, m/z: 637 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,04 MuH (ycIoBuUs MpOBENEeHUs aHalu3a: A)
Coenunenue N-3:
5-®top-1-[[3-pTOop-2-(MeTHICYIBaMOUTAMUHO ) TUPpUAUH-4 -1 |MeTu|-4-(2-

dTop-4-MeTunCynbhaHUIAHUINHO )-0-OKCOMUPUANH-3 -KapOoKcamMu
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[Xumuueckas popmyna 306]
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Hckomoe coenuHeHue cunTe3nposaiu u3 1-[(2-amuno-3-propnupuns-4-
un)Metun|-5-prop-4-(2-pTop-4-ionaHUNINHO)-6-0KCOMTUPUANH-3 -KapOOKkcamMuaa
(coenuHeHue n8) MpH TAKUX XK€ YCIOBUSAX, KAK ONMHCAHHBIE B MPUMEPAX MOJYyYEHUS
coequHeHus al6 u coenuHenus A-1.

XKXMC, m/z: 529 [M+H]"

B3XX, Bpems yaepxkuBanus: 0,88 MuH (ycioBus mpoBeneHUs aHanu3a: A)
Coenunenue p3:
Metun-4-(2-prop-4-HoaaHIINHO)-6-THAPOKCU-S-METUINTHPUANH-3 -KapOOKCHIaT

[Xumuueckas popmyna 307]
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Hckomoe coequHEeHNEe CUHTE3UPOBAIU U3 4,6-AUXI0P-S5-MEeTUNNUPUANH-3 -
KapOOHOBOI KHCIIOTHI IPU TAKUX XK€ YCIOBUAX, KAK ONMUCAHHBIE B IIPUMEPax
NOJIyYeHUsI COeAuHeHus ¢S5, coequnenus al u coenunenus n3. OxgHako 2-prop-4-
HOaHUJINH UCIIOJb30BAJIM BMECTO 4-M01-2-METUIAHUIJINHA, KOTOPBIN UCOIb30BAIHU B
IpuMepe NOJy4EeHUsI COeIUHEHUs C5.
XKXMC, m/z: 403 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,76 muH (ycioBusi mpoBeneHus aHanusa: G)

Coenunenue P-1:

4-(2-Dtop-4-itonanununo)-1-[[3-prop-2-(MeTuncyappaMonTaMuHO ) TUPUANH-4 -

WJI|METHUJ |-5-MeTu-0-0OKCOMUPUANH-3-KapOoKcaMu g
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[Xumuueckas popmyna 308]
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Hckomoe coequHeHne CUHTEe3UPOBaIu U3 MeTHi-4-(2-pTop-4-HogaHUInHO)-6-
THAPOKCH-5-MeTHINMUPUANH-3-KapOokcunara (coennHeHne p3) Ipu TaKUX Ke
YCIOBHSIX, KaK OMUCAHHbBIC B IPUMEPAX MOJYyUYEHHs] COeNUHEHHs N4, COeNUHEHUs b2,
coenquHenus m17, coenunenus ab u coenunenus A-1. Onnako 2 M BOAHBIN pacTBOp
rUAPOKCUJIAa HATPHUsS UCIIOJIB30BaIld BMECTO MOHOTHAPATA FUAPOKCHAA IUTHUS, KOTOPbIN
UCIIOJIb30BAJIM B IIPUMEpE NOJIyUeHuUs1 coequHeHus b2, u 4 M pactsop
XJIOPUCTOBOAOPOAHOMN KUCJOTHI B 1,4-AUOKCaHE UCTOJIB30BaJId BMECTO
TPUPTOPYKCYCHOHN KUCIOTHI, KOTOPYIO UCIIOJIB30BAIN B IPUMEPE MOTYUEHUS
coequHEeHus ab.

XKXMC, m/z: 605 [M+H]"
B3XX, Bpems yaepxxkuanus: 0,66 muH (ycnosus nposeneHus asanusa: C)

Coenunenue P-3:

4-(2-Prop-4-itonanununo)-1-[[3-pTop-2-[(1-
METHUJILUKIO0YTUI)CYNb(PAMOUIAMUHO [TUPUAUH-4-HIT|METH I |-5-MeTUI-0-
OKCONMUPUANH-3-KapOOKCaMun

[Xumuueckas popmyna 309]
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Hckomoe coequHeHne CUHTE3UPOBaIu U3 MeTHi-4-(2-prop-4-HogaHminHo)-6-
THAPOKCH-5-MeTHIMUPUANH-3-KapOokcunara (coennHeHne p3) Ipu TaKHUX JKe
YCIOBHSIX, KaK OMMCAHHBIE B IPUMEpPaxX MOJYyUYEHUs COeAUHEHUs n4, coequHeHus b2,
coenquHenus m17, coenunenus a6 u coeaunenus A-1. Onnako 2 M BOAHBIN pacTBOp
TUAPOKCUJIAa HATPUS UCIIOJb30BaId BMECTO MOHOTHAPATAa T’HAPOKCHAA JIUTHUSI, KOTOPBIH
UCIIOJIb30BAJIN B IpUMepe NoydeHus: coequnenus b2, 4 M pactsop

XJIOPUCTOBOAOPOAHOM KUCIOTHI B 1,4-AUOKCaHE UCTOJIB30BAJIN BMECTO
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TPUPTOPYKCYCHOHN KUCIOTBI, KOTOPYIO UCIIOJIB30BAIN B IPUMEPE MOJTYUEHUS

COeAMHEHHUs ab, U COOTBETCTBYIOIHHN 4-HUTPOEeHNICYIb(amMaT UCIONb30BATN

BMECTO 4-HUTpO(EeHMIMETUICYIbdamMaTa, KOTOPbII HCIOIB30BAIN B IPUMEpPE

nojyueHus: coequnenus A-1.

XKXMC, m/z: 659 [M+H]"

BOXX, Bpems yaepsxkuBanusi: 0,76 muH (ycnoBusi npoBeneHus aHanusa: C)
Coenunenue p9:
Metun-4-(2-prop-4-HOoaaHIINHO)-6-THAPOKCU-S-METUINMUPUANH-3 -KapOOKCHIaT

[Xumuueckas popmyna 310]
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Hckomoe coequHeHne CUHTE3UPOBaIu U3 MeTHi-4-(2-prop-4-HogaHminHo)-6-
THAPOKCH-5-MEeTHIMUPUANH-3-KapOokcunara (coennHeHne p3) Ipu TaKUX Ke
YCIIOBHSIX, KAK OMMCAHHBIE B IPUMEpPaX MOJYyUYEHUsI COEIUHEHUs N4 U COeNNHEeHHs ab.
Onnako nu-tper-0yTuin-2-[4-(6pommernn)-3-GTOPNUPUANH-2-UI | UMUHOIIPONIAHANOAT
UCIONb30BaNIu BMeCTO N-[4-(6pommernin)-3-propnupuaus-2-unl-1,1-
nudeHnIMeTaHUMUHA, KOTOPbIH UCIIOJIb30BANIU B IPUMEPE MOJYUEHHS COeINHEHUS
n4, u 4 M pacTBOp XJIOPUCTOBOJOPOAHON KUCIOTHI B 1,4-A1MOKCaHE UCNOJIb30BAIH
BMECTO TPUPTOPYKCYCHOM KUCIOTHI, KOTOPYIO UCIOJIb30BAIN B IIPUMEpPE MOTYyUEHHUS
coequHeHus ab.

XKXMC, m/z: 527 [M+H]"

BOXX, Bpems yaepxkuBanusi: 0,72 muH (ycioBus npoBeneHus aHanusa: G)
Coenunenue plo:
Metun-1-[[2-(3tuncynpdorunamMmuno)-3-propnupuaut-4-wmi|merun|-4-(2-prop-

4-HONaHUIINHO)-5-MeTHII-6-OKCOMMPUANH-3 -KapOOKCHIaT

[Xumuueckas popmyna 311]
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Hckomoe coeqnHeHNEe CUHTE3UPOBaIn U3 MeTHi-4-(2-pTop-4-iionaHMINHO)-6-
TUAPOKCH-5-MEeTHINUPUANH-3-KapOokcunara (coennHenne p9) u
STUJICYJIbPOHUIXIIOPUA IIPU TAKUX K€ YCIOBUAX, KaK ONMCAHHBIE B IpUMEpe
MOJIyueHUsl coefuHeHus A-25, 3a uckmodenueM toro, uto JAWUIIDA ucnonszoBanu
BMeECTO nmupuanHa u 4to 6e3ponubii JIXM ncnonp3oBanu BMecTo 6e3BogHoro JIMA.
KXMC, m/z: 619 [M+H]"

BOXX, Bpems ynepxkuBauusi: 0,87 mun (ycioBus nposeaeHus ananusa: G)
Coenunenue P-2:
1-[[2-(OTuncynbdponnnamuno)-3-propnupunut-4-un|merun]-4-(2-prop-4-

HOMaHUIINHO)-5-MeTHII-0-OKCOMMUPHUANH-3 -KapOOKcaMu

[Xumuueckas popmyna 312]

F O
Hckomoe coeqnHEeHNEe CUHTE3UPOBAIH U3 MeTHII- 1 -[[2-(3TUNCYy I OHUIIAMUHO)-
3-propnupunun-4-un|merun]-4-(2-¢prop-4-HoHaHUINHO)-5-METUI-6-OKCOMMUPUANH-3 -

kapbokcunara (coequHenue pl0) mpu TakuX ke yCIOBUAX, KAK OMHCAHHBbIE B

npuMepax noiny4deHus coenunenus b2 u coequnenus K-10. Ognako 1 M BonHbIi

pacTBOp HAPOKCHUA HATPUS UCIOIB30BAIU BMECTO MOHOTHUApPATA THAPOKCUIA JTUTHUS,

KOTOPBIH MCIOJNb30BAIN B IPUMeEpe MOIYUEHHS COeAnHeHus b2.

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

BOXX, Bpems yaepxkuBanus: 0,67 muH (ycioBusi npoBeneHus aHanusa: C)
Coenunenue P-4:
N-Luknonponuin-1-[[2-(3TuncynbdoHunamMuno)-3-gropnupuaua-4-un | MeTum|-

4-(2-pTop-4-HONaHUINHO)-5-MEeTUI-6-0OKCOMUPUANH-3 -KapOOKcaMuA

[Xumuueckas popmyna 313]
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Hckomoe coeqnHEeHNEe CUHTE3UPOBAIH U3 MeTHII-1-[[2-(3TUNCYy 1) OHUIIAMUHO)-
3-propnupunun-4-un|merun]-4-(2-¢prop-4-HoHaHUINHO)-5-METUI-6-OKCOMUPUANH-3 -
kapbokcunara (coequHenue pl0) mpu TakuX Ke YCJIOBUIX, KAK OMMCAHHBIEC B
npuMepax nony4deHus coenunenus b2 u coequnenus K-10. Ognaxo 1 M BonHbIi
pacTBOp TMAPOKCUA HATPUS UCIOIb30BAIN BMECTO MOHOTUAPATA TUAPOKCUAA JTUTHSA,
KOTOPBIH UCTIOJNIB30BAJIA B IPUMEPE MOJYyUEHHS COSIUHEHHS b2, U COOTBETCTBYIO MU
aMHH HUCIIONIb30BaJH BMecTO 7 M pactBopa ammuaka B MeOH, kotopsrit
HCIIOJIb30BAJU B MpUMepe nojyueHus coenunenus K-10.

XKXMC, m/z: 644 [M+H]"

BOXX, Bpems ynepxkuBanus: 0,74 muH (ycnoBus nposeneHus aHanusa: C)
Coenunenue P-5:
1-[[2-(OTuncynbdponnnamuno)-3-propnupunui-4-un|merun]-4-(2-prop-4-

HONaHUINHO)-N-MeTOKCU-5-MEeTHI-6-0KCOMUPUIUH-3 -KapOOoKcaMua

[Xumuueckas popmyna 314]
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HUckomoe coequHeHue CUHTEe3UPOBAIU U3 MeTul-1-[[2-(aTuncyappoHunamMuHo)-
3-propnupunun-4-un|merun]-4-(2-prop-4-itoAaHNINHO)-5-MeTHI-0-OKCOMTUPUANH-3 -
kapbokcunara (coequHenue pl0) mpu TakKUX ke YCIOBUSAX, KaK OMHCAHHbIE B
npuMepax nojydeHus coequHenus b2 u coequnenus K-10. Onqnako 1 M BogHBbI#H
pacTBOp TMAPOKCHUA HATPUS UCIOJb30BAaJIN BMECTO MOHOTHAPATA TUAPOKCUIA JTUTHS,
KOTOPBIN UCTIOJB30BAJIH B IPUMEpPE MOJyYEHUs COeNUHEHUs b2, U COOTBETCTBYO U
aMHH HUCIIONIb30BaNu BMecTO 7 M pactBopa ammuaka B MeOH, kotopsiit
HCIIOJIb30BAJH B MpUMepe nojydeHus coenuenus K-10.

XKXMC, m/z: 634 [M+H]"
B3XX, Bpems yaepxkuBanus: 0,67 muH (ycnoBus nposeneHus asanusa: C)

Coenunenue P-6:

N-Luknonponun-4-(2-prop-4-tionanununo)-1-[[3-pTop-2-

(MeTuiCy b aMOMIAMHUHO )TUPUAUH-4-UIT|METH |-5-MeTUI-6-0OKCOMUPUANH-3 -

kapbokcamMuyg
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[Xumuueckas popmyna 315]
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Hckomoe coequHeHne CUHTEe3UpOBaiu u3 MeTui- 1 -[(2-amuno-3-propnupunmus-
4-un)merui]-4-(2-prop-4-iionaHUITUHO)-5-MeTUI-0-OKCOMUPUANH-3 -KapOOKCHIaTa
(coenqunenue p9) NMpu TaKUX XK€ YCJIOBUSAX, KAK ONMHCAHHBIE B MPUMEPAX MOJYyYSHHS
coenuHeHus b2, coequnenus al2 u coenuHenust A-25. OQHAKO COOTBETCTBYIOIINN
aMHH UCIIOJIB30BAJIU BMECTO TPET-OYTOKCHAMUHTHAPOXIJIOPUAA, KOTOPBIH
HCIOJb30BAJIA B IPUMEpPE MOJYyYEeHUs] COeNuHeHus al2.

XKXMC, m/z: 645 [M+H]"

B3XX, Bpems yaepxkuanus: 0,73 muH (ycnosus nposeneHus asanusa: C)
Coenunenue P-7:
4-(2-Dtop-4-itonanununo)-1-[[3-pTop-2-(MeTuncynbhaMonIaMUHO ) THPUANH-4 -

wi|metnn]-N-MeToKkCcH-5-MeTHI-6-0KCOMMPUANH-3-KapOOKcaMuA

[Xumuueckas popmyna 316]
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Hckomoe coequHeHne CUHTEe3UpOBaiu U3 MeTui- 1 -[(2-amuno-3-propnupunmus-
4-un)merui]-4-(2-prop-4-iiogaHUITUHO)-5-MeTUI-0-OKCOMUPUANH-3 -KapOOKCHIaTa
(coenunenue p9) Mpu TAKUX XKe€ YCIOBUAX, KAK ONMHCAHHBIE B MPUMEPAX MOJyYEHUS
coenuHeHus b2, coenunenus al2 u coenuHenust A-25. OQHAKO COOTBETCTBYOIIUN
aMHH UCIIOJIB30BAJH BMECTO TPET-OYTOKCHAMUHTHAPOXIOPUAA, KOTOPBIH
HCIOJb30BAIN B IPUMEpPE NOJYyYECHUs] COeNuHEeHns al2.

XKXMC, m/z: 635 [M+H]"

B3XX, Bpems yaepxkusanus: 0,65 mun (ycnoBus nposeaeHus ananusa: C)
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Coenunenue aall:
3,4-Iudrop-2-(2-¢prop-4-tionanununo)-5-[(E)-merokcunmuuomeTnn |0eH3oliHas
KHCJIOTa
[Xumuueckas popmyna 317]
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ITocne cycnenaupoBanus 3,4-nudrop-2-((2-¢prop-4-itondenmn)ammunao)-5-
bopmundenszoitnoit kucaotel (20,0 r, 47,5 mmoust) B Tonyone (200 mi) nobasisiau
METHJITHAPOKCUIaMUuHTUApoxIopua (4,73 r, 56,6 mmons) u Tpustunamus (5,75 r,
56,8 mmoust) u cmech nepemermusanu npu 100°C B Teuenne 4 4. K peakunonnoi
cMecu nodasisutn Bony (200 mu), 3atem 3HaueHue pH cMecn ycTaHaBIMBAJIHU PaBHBIM
5 ¢ momowmpw 1 M pacTBOpa XJIOPUCTOBOAOPOAHON KUCIOTHI U CMECH JABAXKbI
SKCTpParupoBaiu 3TuinaneraroM. OpraHudecKuil CJI0M NPOMBIBAIH PACCOJIOM H
cymmiIn Hax 6e3BOAHBIM cyibdaToM HaTpus. OCymammui peareHT
OT(PUIBTPOBBIBAIH, 3aT€M QPUIBTPAT KOHLEHTPUPOBAJIU IPHU MOHMKEHHOM JaBJIEHUH U
nosny4anu uckomoe coenuHenne (20 r, 94%) B Buze 3€J€HOr0 TBEPAOIO BEIIECTBA.

Coenunenune aa02:

Metun-3,4-nudrop-2-(2-¢prop-4-itonannnuno)-5-[(E)-
METOKCHMMHUHOMETHII|OeH30aT

[Xumuueckas popmyna 318]
0. 0O E

H
N

o Ns F
F
CwmemaHnnyr cycneHsuwo 3,4-nudprop-2-(2-prop-4-itonannnuno)-5-[(E)-
METOKCUUMUHOMETUJ |0eH301HOM kKucaoThl (coenuHenue aa0l, 6,00 r, 13,3 mMmouns) B
TI'® (100 mu) m MeOH (50 mn) oxnaxnanu no 0°C u 3arem nobasisinu 2 M pacTBop
aua3oMeTHITpuMeTHiIcuiana B rekcane (10 mu, 20 Mmoneii) u cMech nepeMernBain

Ipu KOMHATHOH Temmneparype B TedeHue 2 4. K peakinoOHHON cMecu n00aBIsiau BOAY,

3aT€M CMeCh JABAXKIbl SKCTpAarupoBau 3TunaneraroM. OpraHu4ecKuil Coi aQBaxkabl
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IPOMBIBAJIM HACHIIIEHHBIM PACCOJIOM M CYIIHMJIU HaJ 0€3BOAHBIM CYJb(paTOM HATPHUS.
Ocymaromuii peareHT OTQUIBTPOBBIBAIH, 3aT€M QHIBTPAT KOHLEHTPUPOBAIU IPH
MOHM)KEHHOM JIaBJICHUH U MOJydaau uckomoe coenunenue (5,10 r, 82%) ceposarto-
Oesoe TBEpaOE BEIIECTBO.

Coenunenue aa03:

Metun-3,4-nudprop-2-(2-prop-4-itonaHunuuo)-5-
[(MeTOKCHaMUHO)METHI|OEeH30aT

[Xumuueckas popmyna 319]
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PactBop metun-3,4-nudrop-2-(2-prop-4-iionanununo)-5-[(E)-
MeTOKCUUMUHOMETHJ |0er3oara (coenuHenue aa02, 5,00 r, 10,8 mMmons) B
nuxjopmetane (200 mi) oxnaxknanu 1o 0°C u moOaBisiiu 3aTeM TUXJIOPYKCYCHYIO
kuciory (11,0 r, 86,2 mmounst) u kommuiekc 6opan-nupuaut (7,93 r, 86,2 Mmmos) u
CMeCh MepeMelInBaIU IPU KOMHATHON Temnepatype B Tedenue 16 4. K peakuuonnon
n00aBIANIN BOJHBIA PacTBOpP TMAPOKAapOOHATAa HATPHUS, 3aTEM €€ ABAXKIbI
SKCTPArupoBaiIu AuxjopmMeraHoM. OpraHndeckuil CJaoi qBa)abl IPOMBIBAIU
HACBIIEHHBIM PAaCcCOJIOM U CYLINJIU HaJ 0e3BOAHBIM CysbdaTtoM Hatpus. Ocymaromuii
peareHT OT(QUIbTPOBBIBAIH, 3aTEM CMECh KOHLIEHTPUPOBAIH MPHU MOHUKEHHOM
JABJICHUU M MOJYUYEHHBIH OCTATOK OYMINAJIH C MOMOIIbIO KOJOHOYHOM
xpoMatorpaduu Ha cunukarese (3TUAeTaT/IeTPONeHHbIN 3Pup) U monydanu
uckomoe coenunenue (3,00 r, 60%) B Bume 6e0ro TBEPAOro BEECTBA.

Coenunenue aa04:

Metun-5-[[(2-aneTninokcnaneTi)MeTOKCuaMuHo [MeTnn | -3,4-nugrop-2-(2-
drop-4-fionaHUIUHO)OEH30aT

[Xumuueckas popmyna 320]
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Metun-3,4-nudprop-2-(2-prop-4-itonaHunuuo)-5-
[(MeTokcmamuHo)meTuia|0en3oat (coequnenne aa03, 3,00 r, 6,44 MMoJIs) pacTBOPSIIU
B nuxjopmerane (100 mur), u 3arem nobapmisinu TpudsTuiIamMuH (975 mr, 9,65 mMmos).
ITocae nmpoBoaumoro npu -10°C no kanasam 100aBieHUs JONOJIHUTEIbHOTO
KOJM4eCcTBa 2-xJ0p-2-(rugpokcuaMuHo)3Trnanerara (923 mr, 6,76 MMoJIsi) cMeCh
nepeMelnBaIu IPU TaKOMU ke Temnepatrype B TeueHue 20 MuH. K peakunoHHON cMecu
n00aBIsIN BOAY, 3aT€M CMECh IBAKbl SKCTPATUPOBATH JUXJIOPMETAHOM.
Opranuueckuii CJIOH JBaXXAbl TPOMBIBAJIM HACBIIEHHBIM PACCOJIOM U CYLIUJIU HAJ
6e3BoaHbIM cysibdaTom HaTpusi. OCyIIaOUIUNA peareHT OT(PUIbTPOBBIBAIH, 3aTEM
(GuUIbTpaT KOHUEHTPUPOBAJIU MPU MOHMKEHHOM JABJICHUU H MOJIYYaIH HCKOMOE
coenunenue (1,1 r, 70%) B Buge 6e0ro TBEPAOrO BEIIECTBA.

Coenunenue aal5:

Metun-3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[(2-
TUAPOKCHALIETHII)METOKCHAMHUHO |MeTHI |0eH30aT

[Xumuueckas popmyna 321]
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ITocne pacTBopeHus MeTHI-5-[[(2-aueTHIOKCHALIETHII)METOKCUAMUHO |METHI | -
3,4-nudprop-2-(2-prop-4-itonanununo)bensoara (coenunenue aad4, 2,20 r, 3,89
mmouisi) B Metanosie (100 mu) npu 0°C noGasisiiu kapOoHat kanus (536 mr, 3,88
MMOJIS1) ¥ CMECh MepeMeIInBaIi IIPU TaKOU ke Temrnepatype B TeueHue 20 muH. K
pPEeaKkIUOHHON cMecH NOOaBIISIM BOAHBIN pacTBOP XJIOPHAA AMMOHUS, 3aTEM CMECh
ABaXbl SKCTPArupoBaiu auxjopMmeTaHoM. OpraHudecKkuil cioil ABaXkbl IPOMBIBAIU
HACBHILIEHHBIM PAcCOJIOM H CYIIIN Hajx 0e3BOAHBIM cyJibdpaToMm HaTpusi. Ocymaro uui
peareHT OT(GUIBTPOBBIBAIH, 3aT€M PUIBTPAT KOHUEHTPUPOBAJIH MPHU MOHUKEHHOM
naBJeHUU u nojy4anu uckomoe coequaenue (1,80 r, 88%) B Buge Oenoro TeepaOro
BEIECTBA.

Coenunenue aa06:

TpeT-bytun-N-(metuncynspamonn)kapdbamar



10

15

20

25

-229 -

[Xumuueckas popmyna 322]

o M-
9 ¢!
N S—NH
O
ITocne pacTBopeHus 2-metunnponan-2-ona (4,3 r, 58,1 MMous) B AUXJIOpMETaHe
(100 mut) mpu -5°C nobasnsnu xnopcyiabdonunuzonuanart (8,15 r, 58,5 Mmmouns) u
CMECh MepeMelInBaIu IPU TaKOH ke TemnepaTrype B TeueHue 30 MuH.
JononauTtenpHo nobdasism TpusTHiamut (17,4 v, 172 mmonsi) u 2 M pactBop
MEeTHJIaMUHA B nuxJyiopmeTaHe (30 Mi1) U cMech NepeMeInBaIl MPU KOMHATHON
TeMmrnepaTrype B TedeHue 3 4. PeakiuoHHy0 cMmech npoMeiBanu 1 M pactsopom
XJIOPUCTOBOAOPOAHON KHMCJIOTHI U HACBILEHHBIM PAaCCOJIOM U OPTaHUYECKUU CIOHN
cymmin Hax 6e3BoAHbIM cyabdarom HaTpus. Ocymarmuil peareHT
OT(PUIBTPOBBIBAIH, 3aT€M QUIBTPAT KOHUEHTPUPOBAJIH NP MOHMKEHHOM JaBJICHUU U
nojy4anu uckomoe coenunenue (4,0 r, 33%) B Bume 0eoro TBEPAOTO BEIIECTBA.
Coenunenue aa07:
Metun-3,4-nudprop-2-(2-prop-4-itonanununo)-5-[[merokcu-[2-[(2-
METHJINIPONaH-2-1J1)OKCUKapOOHUII-
(MeTuiCy b aMOMIT)aMUHO |alleTHII |]aMUHO |MeTHII|OeH30aT

[Xumuueckas popmyna 323]

0._0
7~
] F
~
o\\S,,o ﬁl)
A0 F

0~ O

A

ITocne pacTBopenus metmi-3,4-nudrop-2-(2-prop-4-itonanununo)-5-[[(2-
TUAPOKCUAIIETHI)MeTOKCHaMUHO |MeTm |OeH3oarta (coequnenne aals, 1,80 r, 3,43
mMmodsi) B 0e3pogaoM TI'® (50 mn) nobasnsnu tpudennndochun (1,35 r, 5,15
MMoJIs) B TpeT-OyTun-N-(meruicynbpamoni)kapdbamar (coequaenue aa06, 865 wmr,
4,11 mmouns). ITpu 0°C Takxe nodasisiiu quusonponunazonukapookcunar (1,04 r,
5,15 MMous1) U cMech epeMeNInBaIu PU KOMHATHON TeMnepatype B TedeHue 2 4. K
pPEeaKkIMOHHON cMecH NO0aBIsAIN BOAY, 3aT€M CMECh TPUIKIBI SKCTPArupOBaIu

OTHUJIIAaCTAaTOM. OpFaHI/ILIeCKI/Iﬁ cion TPpUXKAbI IPOMBIBAJIN HACBIIIECHHBIM PACCOJIOM U
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cymuin Hax 0e3BOAHBIM cyabdaTrom HaTpus. OCyMIAIIINNA peareHT
OT(PUIBTPOBBIBANIH, 3aTEM CMECh KOHLEHTPUPOBAJH MPU MOHUKEHHOM MaBJICHUH U
MOJIyYEeHHBIH OCTATOK OYMINAJIH C MOMOIIbI KOJOHOYHOI XpomaTorpaduu Ha
cunukareje (metposielHbli 3pup/sTUNaneTaT) u noJydanu uckomoe coequnenue (1,50
r, 61%) B Buxe 0ea0ro TBEPAOro BEIleCTBRa.

Coenunenue aa08:

3,4-Tudrop-2-(2-prop-4-itonanuinuno)-5-[[ MeTokcu-[2-[ (2-MeTuanponaH-2-
UJ1)OKCUKAPOOHUIT-(METUIICYJIb(haMOMII )aMUHO |alleTHJI |aMUHO [MeTHI |OeH3 01 Has
KHCJIOTA

[Xumuueckas popmyna 324]

HO_ _O
HF
~N
o\\S,,o ﬁl)
\/\
YT
0% o

PactBop metun-3,4-nudrop-2-(2-¢prop-4-ionanununo)-5-[[merokcu-[2-[(2-
METUJITPOTIAaH-2-1J)OKCUKAPOOHHUII-
(MetuncynbhamMont)aMuHO |arieTuin|aMmuno |metun|0ensoara (coennnenue aa07, 1,50
r, 2,09 mmons) B TT'® (50 ma) oxnaxzaanu 1o 0°C u 3arem noGasisiiau 1 M BogHbIi
pactBop ruapokcunaa autus (20,9 mi, 20,9 MMOJIS) U CMECh MepeMeIInBaI PU
KOMHATHOM TemmepaTtype B TeueHnune 16 4. [Tocne nobaBieHus K peakIuOHHON cmecH 1
M pacTBOpa XJIOPUCTOBOJOPOAHON KUCIOTHI AJls AOBeNeHUs 3HadueHuss pH 1o paBHOro
4 cMech ABaXKAbI SKCTparupoBayiu stunaneraroM. OpraHuYeCKUi CION ABaXKI bl
POMBIBAJIM HACHIIIEHHBIM PACCOJIOM H CYIIHJIU HaJ 0€3BOAHBIM CYJb()AaTOM HATPHUS.
Ocymaromuii peareHT OTQUIBTPOBBIBAIH, 3aT€M (QHIBTPAT KOHIEHTPUPOBAIH MPHU
NOHW)KEHHOM JIaBJI€HHUH U MOJYYEHHBIH OCTATOK OYHUINAJIN C TOMOLIBIO KOJIOHOYHOM
xpomatorpaduu ¢ obpamennoit ¢pasoi (0,5% BoaHBIN pacTBOP TPUGTOPYKCYCHOM
kucinotel/0,5% pacTBOp TPUPTOPYKCYCHON KUCIOTHI B AlETOHUTPHIIE) U MOJyYaIn

uckomoe coenunenue (0,80 r, 54%) B Bume 0€JOro TBEPAOTO BEIIECTBA.
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Coenunenue aa09:
tper-bytun-N-[2-[[2,3-mudprop-4-(2-prop-4-itonanunuuo)-5-(2-
rUAPOKCUITOKCHKapOaMoun)peHus|MeTHIMETOKCHAMHIHO | -2-0kco3Tu |-N-

(MeTuncynbdpamonn)kapbamar

[Xumuueckas (l)opMyna 325]
HO\/\

O

\\//

\ S

IMocne nobasnenus IJAK-HCI (33 mr), 3,4-nurunpo-3-ruapokcu-4-okco-1,2,3-
6enzorpuasuna (28 mr), 2-amuHooKkcudTanouaa (25 mki) u JJUIIDA (0,10 mi) x
pactBopy 3,4-nudrtop-2-(2-prop-4-itogaHnauno)-5-[[ MeTokcu-[2-[ (2-MeTuanpomnax-2-
WJ1)OKCUKapOOHMII-(METUIICYJIb( aMOMIT )aMUHO |alleTHJI |aMUHO |Me T |OeH30MHOU
kucioTsel (coequaenune aal8, 80 mr, 0,114 mmouns) B 6e3sogHoM M P (0,6 mi) cmech
nepeMelBaId NP KOMHATHON TeMIepaTtype B Te4eHue 3 4. PeakJuOHHYI CMeCh
OYHIIAJIA C MOMOIIBI KOJIOHOUHOM XpoMaTorpaduu ¢ oOpamenHoi ¢aszoii (0,1%
BOJHBIN pacTBOpP MypaBbHHOUN KucnoThl/0,1% pacTBOp MypaBbUHON KUCJIOTHI B
alETOHUTPUJIE) U MOJydaIn ucKkoMoe coequnenue (49 mr, 56%) B Bune OecrBeTHOM
KUJKOCTH.

XKXMC, m/z: 762 [M+H]"

BOXX, Bpems ynepxxkuBanus: 0,89 mun (ycnosus nposeneHus aHanusa: C)
Coenunenue AA-1:
3,4-Tudrop-2-(2-prop-4-itonanuanuo)-N-(2-TuIpOKCUITOKCH )-5-[[ MeTOKCH-[2-

(MeTuncynbhaMOUIAMHUHO )alETHII |aMUHO |MeTHIT |OEH3aMU T

[Xumunueckas (1)opMyJ1a 326]

HO\/\
N Nﬁr
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ITocne pacTtBopenus Tper-OyTuin-N-[2-[[2,3-nudprop-4-(2-prop-4-iiogaHUnuHO)-
5-(2-rugpokcusTOKCUKapOaMOmII )P eHUIT | METHIMETOKCUAMUHO | -2-0KCcOo3 T |-N-
(meruncynbdpamounn)kapbamara (coenunenue aa09, 84,9 mr, 1,11 mmons) 84 M
pacTBOpE XJOPUCTOBOIOPOAHOMN KucaoTH B 1,4-nuokcane (1,7 mia) pacTBop
nepeMeIlnBaly Ipu KOMHAaTHOH Temneparype. Ilocie KoHLeHTpupoBaHus
PEaKIMOHHON CMECH €€ OYMINAJIU C ITOMOIIBI0 KOJOHOYHON XpomaTrorpaduu ¢
obpamenHoi dazoii (0,1% BoxHbIH pacTBOpP MypaBbuHOM KucaoTh/0,1% pacTBop
MYypPaBbUHOW KHUCJIOTHI B ALIETOHUTPHIIE) U MOJyYadd HCKOMOe coequHeHue (49 wmr,
66%) B BUIe 0€10T0 TBEPAOro BEIIECTBA.

XKXMC, m/z: 662 [M+H]"

B3XX, Bpems yaepxkuBanus: 1,00 MmuH (ycoBus mpoBeneHUs aHauu3a: A)
Coenunenue aal9:
2-[3-[(2-DTOp-3-HUTPODEHUT)METHI|-2-0KCO-7-MTUPUMHIHH-2-UITOKCUXPOMEH-

4-unlykcycHasi KucjioTa

[Xumuueckas popmyna 327]

sReeds
N = NO,
O F
OH

ITocne mpoBoaumoro B atMmocepe azora npu -78°C nobasnenus 1 M pactsopa
ouc(tpumeruncunwi)amuna autus B TT'® (61,4 min) x pacteopy 3-[(2-pTop-3-
HUTPOQ €HUJT)METHI | -4-MEeTUII-7 -TTUPUMUINH-2-UTOKCUXpOMeH-2-0Ha (2,50 T, 5,84
mMmoJsi) B 0e3pogaoM TI'® (80 mi) cmech nepememnBanu npu 0°C B Teuenue 3 4. B
pPEaKIMOHHBIN COCYJ MOAaBaIN JHOKCH YIJepoaa H PeaKUUOHHYI CMECh
JOTIOJTHUTEJIPHO MepEeMELINBaIU B aTMOCc(epe THOKCHAA YIiIepoia Ipu TeMIeparype,
paBHol oT -20 no 0°C, B Teuenue 60 mun. K peakininonHoii cMecu noOaBisiid BOOY,
CMeCh HKCTPArupOBAJU STHJIALETATOM U OPraHMYECKUN CJIOH CYIIHIH HaJl O€3BOIHBIM
cyiabdarom HaTpus. Ocymammuil peareHT oTQUILTPOBLIBAIHN, 3aTeM QUIbTPAT
KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM JABJIEHUH U MOJYYEHHBIH OCTATOK OUHIIATH C
MOMOIIBIO KOJIOHOYHON XpoMaTorpaduu Ha CHIIMKarene (QUXJIOpMeTaH/MEeTaHOM) U

noayyaiau uckomoe coenunenune (2,0 r, 74%) B BUIE KEITOTO TBEPIOTO BEIIECTBA.
y 2 2
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Coenunenue aa20:
2-[3-[(2-DTOp-3-HUTpODEHUT)METHI]|-2-0KCO-7-MTUPUMHUIHH-2-UITOKCUXPOMEH-
4-un]-N-(2-ruApOKCUITOKCH )alleTaMH]T

[Xumuueckas popmyna 328]

N._ O 0.0
4RSS PS
N % NO
2
@) F

HO\/\O,NH

ITocne pactBopenus 2-[3-[(2-pTop-3-Hurpodenunn)mernn]-2-okco-7-
NUPUMHUAUH-2-UJIOKCUXPOMEH-4-UJ|yKCYCHON KHUCIOTHI (coennHenune aal9, 100 mr,
0,21 mmons) B puxiopmerane (10 mi) u 6essogaom M (1 mn) nobasnsim FATY
(91,2 mr, 0,24 mmons) u AUIIDA (56,8 mr, 0,44 MMoIIs) U CMeCh NepEeMELTNBAIHU NIPH
KOMHATHOH TeMmepaTtype B TeueHue 10 muH. K peakunoHHo# cmecu nodasusnu
pacTBOp 2-aMMHOOKCHITAHOJIA B JUXJIOPMETAaHE, 3aT€M CMECh JOTIOJHUTENIBHO
nepeMemnBaiy B TedeHue 2 4. [Tocne noOaBieHns K peakKLIMOHHON CMECH BOABI CMECh
TPUIKIBI SKCTPArUPOBAIIN JUXJIOPMETAHOM M OPTaHUYECKUH CIOH CyLININ Hax
6e3BoaHbIM cynbdaToMm HaTpus. OCymar Ui peareHT OTGUIbTPOBBIBAIN, 3aTEM
(GuUIbTpaT KOHLUEHTPUPOBAJIU MPHU MOHMKEHHOM JaBJI€HUU U NOJYUYEHHBIH OCTaTOK
OYMINAJIM C MTOMOIIbIO KOJOHOYHOH XpomMaTorpaduu Ha CUJIMKareye
(AuxymopMeTaH/MeTaHO) U nmosy4daiu uckomoe coenuHenue (70 mr, 59%) B Buze
JKEJITOr0 TBEPAOTO BELIECTBA.

Coenunenue aa2l:

2-[3-[(3-AmMuno-2-propheHun)Merni]-2-0KkCo-7-MTUPUMHANH-2 -HIOKCUXPOMEH-
4-un]-N-(2-ruApOKCUITOKCH )al[€TAMH]T

[Xumuueckas popmyna 329]
N__O 0. .0
YRYeYs
N = NH,
O F

HO -~ NH

ITocne pactBopenus 2-[3-[(2-pTop-3-Hurpodennn)mernn]-2-okco-7-
MUPUMHUANH-2-UITOKCUXPOMeH-4-ui|-N-(2-ruIpOKCUITOKCH )aeTaMmua (CoeTuHeHUe

aa20, 20 mr, 0,04 mmoust) B 2,2,2-Tpudropatanone (5 mi), no0aBisanu nayiaguii Ha
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yrie (5 Mr) u cMech nepeMeInuBaiu B atMocdepe Boaopoaa B TeueHune 16 4.
PeakiinoHHy0 cMech QUIBTPOBANIN U PUIBTPAT KOHLIEHTPUPOBAIHU U MOJyUaIH
HUCKOMOE COE€IMHEHNE B BUJI€ TBEPAOrO BELIECTBA.
Coenunenue AA-2:
2-[3-[[2-DTOp-3-(MeTHiCYyAbHaMOMIaMuHO ) peHIT | MeTH | -2-0KCO-7 -
MUPUMHUAUH-2-UITOKCUXPOMEH-4-U|-N-(2-ruIpOKCUITOKCH )alleTaM U]

[Xumuueckas popmyna 330]
N__O 0. .0
SO QL

@) F

HO\/\O,NH

ITocne pactBopenus 2-[3-[(3-amuno-2-proppenun)mernn]-2-okco-7-
MUPUMHUIUH-2-UITOKCUXpOMeH-4-uji|-N-(2-ruIpOKCUITOKCH )aleTaMua (CoeTuHeHNe
aal2, 95 wmr, 0,20 mmoust) B 6e3sogHOoM M@ (10 mur) nobasnsnu nupuaus (32 wmr,
0,40 mmons) u 4-pumerunaMuHonupuauH (2,4 mr, 0,02 mmoust). Ilpu -40°C B TeueHue
10 MUH IOTMOJHUTENBHO NO0ABIAIN pacTBOP MeTuICyabpamonnxaopuna (52 mr, 0,32
MMoJsi) B 0e3pogHOoM JIM® (5 M) u cmech nepememuBanu npu 0°C B Teuenue 4 4.
3aTeM K peakIMmOHHOM cMecHu nobasysinu 1 M pacTBOp XJIOPUCTOBOIOPOAHOMN
KHMCJIOTBL, 3aTE€M CMECh 3KCTParuposaau 3TunaneratoM. OpraHudeckui cioiu
IIPOMBIBAJIM BOAHBIM PACTBOPOM T'MAPOKapOOHATa HATPHS U PACCOJIOM U 3aTEM
cymnau Hajx 0e3BOAHBIM cynbharoM HaTpusa. OCylaomui peareHT
OT(PUIBTPOBBIBAJIH, 3aTEM CMECh KOHLEHTPUPOBAJIH NIPU MOHMKEHHOM JaBJICHUU U
MOJIYYEeHHBIH OCTATOK OYMINAIH C MOMOIIBI TOHKOCJIOWHOHN XpoMmaTorpaduu u
nosy4yanu uckomoe coenuHenne (10 mr, 9%) B Buge 0eoro TBEpAOro BEIECTBA.
XKXMC, m/z: 574 [M+H]"
B3XX, Bpems yaepxkuBanus: 1,06 MuH (ycioBus mpoBeneHUs aHamu3a: A)

[IIpuMepsl uccinenoBaHuii|

B nmpuBeneHHBIX HHKE MPUMEpPax MCCIENOBAHUS COSUHEHUS, ONTMCAHHBIE B
npuUMepax Moy4deHus, 0003HauUEeHbl TAKUMH XK€ HOMEPaMU COEAUHECHUHN, KaK U B
npumMepax nonyuenus. CoennHenne, obo3naueHnoe, kak "ref-1", npencrasnsier coboi
cCoenMHeHue, onuceiBaromeecs Gopmysoi (A), IpUBEIEHHOW HUXKE, KOTOPOE SIBJISIETCS

coenuHenueM 34, onucanHbiM B yoaukamnuu Bioorg. Med. Chem. Lett. 2008, vol. 18,
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no. 24, p. 6501-6504. Coenunenne, obo3naueHHoe, kak "ref-2", mpencrasisier coboi

coenuHeHue, onuckiBaromeecs Gopmyioi (B), mpuBeneHHON HIXKE, KOTOPOE SIBIISIETCS
coenuHeHueM 27, onucaHHbM B nyonukanun Bioorg. Med. Chem. Lett. 2013, vol. 23,
no. 8, p. 2384-2390. Coenunenus, obo3HaueHHbie, kak "ref-3" u "ref-4",

5 NpeACTaBISAIOT cO00 coenuHenus, onucbiBatromuecs popmynamu (C) u (D),
NPUBEACHHBIMH HUXKE, COOTBETCTBEHHO, KOTOPBIE SBJISIOTCS COEAUHEHUEM 9 U
coenuHenuem 10, onmucanubiMu B nyOnukanuu Chem. Med. Chem. 2015, vol. 10, no.
12, p. 2004-2013. Coenunenue, o0o3HaueHHOe, Kak "ref-5", mpencrasnser coboii
coenuHeHue, onuckiBarmeecs Gopmysoi (E), mpuBeneHHON HUXKE, KOTOPOE SIBJISIETCS

10 coenuHenueMm 1, onucanubiM B myonukanuu 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-
fomanunnuo)6en3amMmua(PD0325901)

15 [Xumuueckas popmyna 331]
N0
SN NA”
Ho" YT O Hooh
F I
F
(A)

4-DTop-2-(2-PpTOop-4-HiogaHUINHO)-6-[ 3 -

Oln

ref-2:

(MetuncynbhamMonnaMuHo)peHokcH |0eH3aMu

20 [Xumuueckas popmyna 332]
HoN
2 O E
H H H
/N\S,N O N
N
00 |
F
(B)

3-(2-Prop-4-itonanunuHo)-5-[3-(mpomnaH-2-

ref-3:

WICYNb(OHUIAMUHO)PEHOKCH |TupuaIuH-4-KapbokcamMus
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[Xumuueckas popmyna 333]

H,N__O

(©)
ref-4:
3-[3-(Huknonponuncynbdornunamuno)penokcu|-5-(2-prop-4-
HONaHUJIMHO ) MTUPUANH-4-KapOoKcaMu
[Xumuueckas popmyna 334]
H.N.__O

(D)
ref-5:
3-[[3-DTop-2-(MeTunCynbPpaMOUIAMUHO )TUPUANH-4-UT |MeTH |-4-MeTHII-7 -
NUPUMHUANH-2-UI0oKcuxpomeH-2-oH (CHS5126766)

[Xumuueckas popmyna 335]

N.__O 0. _.0O

B ~ N
S N Q0
/N / NS N/S\ 7

(E)

(ITpumep uccnenosanus 1)

Bnusnue Ha B3aumonericteue mexay RAF1 u MEK1

Brnusiane coenmHeHwuil, npencraBieHHbIX Ha gur. 4-11, Ha B3auMonecTere
mexay RAF1 u MEK1, uccnenosanu Tak, Kak 3TO OMUCAHO HUXKE, C UCTIOJb30BAHUEM
Biacore 8K (GE Healthcare).

[Mentununuposannyo RAF1, conepxamyro metky GST (rnyraTnon-S-
TpaHcdepasza, Carna Biosciences), ”MMOOMIN30BaJIN HA MOBEPXHOCTH CEHCOPHOTO
yuna CMS (GE Healthcare) ¢ nucnons3osanuem anturen k GST (GE Healthcare).
3aTeM BAOJb NOBEPXHOCTU CEHCOPHOIO yuna B TedeHue 120 ¢ nmponyckanu

NOABMXKHBIN Oydep (xomocroit oOpazern), 40 HM pacrBop MEK 1 niu cmemaHHbBIH
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pactBop, conepxkamud 40 HM MEK1 u 3 MxkM uccienyemMoro COeIuHEeHHUs, U 3aTeM
BJIOJIb HEe Mponyckanu noaABmwkHeId Oydep. Mcnonpsyromeiicas MEK1 sBnsnace
HeaktuBHast MEK 1 pexomOunanTHoro Oenka uenoseka (Thermo Fisher Scientific).
Ucnonp3ywomumces noaBuxkubiM Oydepom sipiscs 3O D (3abydepennsiii pocharom
¢usuonorunveckuii pactsop, Sigma-Aldrich) ¢ no6asnennem 1 MM ATT
(mutuorpeuron, Wako), 10 MM MgCl, (Wako), 500 mxkM AT® (anenosuntpudocdar,
Wako), 0,01% Tween20 (Junsei-Kagaku) u 1% IMCO (Sigma-Aldrich), u sToT
MOABHXKHBIN Oydep Takke UCMONB30BAIH IJIs MPUTOTOBJIEHUs pacTBOpa obpasua.
Uccnenosanue nposoaunu nipu 15°C. Ilepen ucnons3zoanuem RAF1 u MEK 1 ux
nedochopunuposanu nyrem odpadotku nsamoaa-nporenrdpocdorasoit (New England
Biolabs) u MEK 1 ouunmanu ¢ moOMOMbIO 3KCKJIIO3UOHHONW XpoMaTorpaduu.

[Tony4yeHHBIE CEHCOTPAMMBbI (3aBHCUMOCTH, HILTIOCTPUPYIOIIHE H3MEHEHNE
konunuectBa MEK, cBa3anHoi#t ¢ mmmoOunusosanHoli RAF1, ¢ TeueHneM BpeMeHH)
NOBTOPHO 0OpabaTeiBaiiv ¢ UCIOJb30BAHUEM MPOrpaMMHOTO o0ecneuenus: Biacore
ISl IPOBEPKH JOCTOBEPHOCTH aHAIN3a, U HOPMHUPOBKY CEHCOTPAMM Ha KOJHYECTBO
ummobunu3zoBanHoi RAF1 mpoBonmin ¢ HCOIb30BaHUEM POTPAMMHOTO
obecneuenus TIBCO Spotfire. HopMuposaHHbIe CEHCOrpaMMBbl IPUBEAEHBI Ha QUT. 4 -
11. Ha xaxxgo¥ ceHcorpaMmme 1o nopsaky nepeduciensl U]l (nageHTuUKaINOHHBINA
HOMep) skcnepuMenTa, Ne kaHana B Biacore u Ne coenunenus (npuuem "6e3
COeNUHEHHUs" O3HA4YaeT, UTO UCCIIeyeMoe COeJUHEeHNe He conepxkuTcs). Ha kaxmaoi
CEeHCOorpaMMe Mo TOPHU30HTANBHON ocH (0ch X) yKa3aHO BpeMms (C) mocje Hadana
nobaBjeHus pacTBOpa oOpasia u Mo BepTUKaIbHOU OocH (0Ch Y) yKa3aHO
HOPMHUPOBaHHOE KOJINYeCTBO cBsizaHHOU MEKI.

(ITpumep uccnenosanus 2)

Bnusiaue Ha dpochopunuposanne MEK u ERK

Bnusiane coenunenwnii, npuBeneHHbpx Ha ¢ur. 12 (ref-5 u coenunenue A-1), Ha
BHyTpuKJeTouHoe ¢pochopmmmposanne MEK u ERK nccnenosanu nmyrem aHanusa ¢
MOMOIIBI0 BECTEPH-OJIOTTHHTA TaK, KaK 3TO OMHCAHO HUXKE.

Knetku A549 BriceBanu B 12-7yHOUYHBIN MJIAHIIET IPU MJIOTHOCTU, PABHOH
400000 kyieTOK/NyHKA, W UX BbIpaliuBaiu B HHKyOatope npu 37°C, B aTtmocdepe,
copepxamen 5% razoo0pa3HOro JUOKCUIA YIiiepoaa, C UCIOJb30BAHHEM
MoauuupoBaHHoi o meronuke Jynp0exko cpenst Urna ¢ nobasnenus 10%

¢deranpHOl Oblubeil chiBOpOTKH (Sigma). Ha cnepyromuii 1eHb K KyJIbTYpaJbHOM
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cpene nobasmsinu ucciaenyemoe coequnenue (0,3 MxM ref-5 unu 0,05 MxM
coenuHenus A-1) unu IMCO u kieTku BIpamuBaiu B TeueHue 30 MUH uiu 2 4, U
KJIETKU COOMpAu C UCIOJb30BaAHUEM CKpeOKa I KJIETOK U CONKOUIN3UPOBATIH.
Useneuennsiii Oenok otaensiu ¢ nomoupbio SDS-PAGE (snextpodopes Genkos B
NOJINAKPUIAMUHOM Trejie B MPUCYTCTBUH OAELUICYIb(daTa HATPHUsS) U IEPEHOCUIIH
Ha MemOpany u3 [IB/I®@ (nonuBunmnuneHpropun). [lociae 6nokupoBanust MeMOpaHy
u3 [IBJI® obpabareiBanu anturenamu 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 aHTUTEJN X 00padaThiBain Me4eHbIMH ¢ nmomolnbo HRP
(nepokcunasa xpena) sropuunbiMu antutTenamu (Cell Signaling Technology, Inc.) u
NoCJe MPOMBIBKH MPOBOJUIIN NETEKTHPOBAHNE CUTHAJIA C TOMOIIBIO
XeMUJIIOMUHECeHIIUH ¢ ucnoyib3oBanueM Chemi-Lumi One Super (Nacalai Tesque
Inc.). Ha ¢ur. 12 npeacraBiieHbl MOJy4YeHHbBIE C TOMOIIBIO 3JIEKTpodope3a
N300pakeHUs, WU CTPUPYIOIINE PE3yIbTAThl, MOJIYUYEHHBbIE yTEM aHAIU3a C
nomoibto BectepH-OnorTuHra. Ha ¢ur. 12 "p-MEK" u "p-ERK" o6o3nagatoT
docpopunuposannyro MEK u ¢pochopunnporannyo ERK cooTBeTcTBeHHO.

(ITpumep uccnenosanus 3)

Nurubupyromas akTHBHOCTD 1o oTHommeHno k MEK 1

NHrnbupyomyno akTUBHOCTh COEAUHEHUH, TPUBEEHHBIX B MPEICTABICHHON
Huxke Tabauue 3, mo orHomeHno k MEK1 uccnenoBanu no MeToauke mossipu3anu
(bayopecueHuN TaK, KaK 3TO OMUCAHO HHKE.

Uccnenyemoe coennnenue, CRAF (Thermo Fisher Scientific Inc.), MEK1
(Thermo Fisher Scientific Inc.) m ERK2 (Carna Biosciences, Inc.) cmemuBanu B
conepxkamem AT® Oydepe u peakunu nasanu nporekats npu 30°C B Teuenue 60
MuH. 3aTeMm nobaBisinu MedeHbii ¢ momombio ®AM (pnyopecuennamunut) ERKtide
(Molecular Devices Corp.) u peakuuto nponosikanu npu 30°C B TeueHue 45 MuH.
JlonomHUTENBHO NOOABISITH MPOTPECCUBHO CBsI3bIBaO Uil peareHT IMAP
(3apeructpupoBanHas Topropas mapka) (Molecular Devices Corp.) u peakiuio
NPOJOJIKAJIU IPU KOMHATHON TeMmnepartype B TeueHue 15 mun. Ilocne 3aBepmenus
peaKIUH C UCIIOJB30BAHHEM YCTPOICTBA IJII CYUTHIBAHUS (PIyOPECLUEHIINN B
MJIAHIIETaxX OMpeNessiyiu 3HaueHue nojsapusaunu Gayopecuenauu u 50%

uHrnoupyromyo koHueHtpauuo (ICsp) paccuuTbiBanM U3 BBIPA)KEHHON B MPOLIEHTAX
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CTENeHN MHI'UOUPOBAHUA B IEpecUeTe Ha 3HaUYCHUE, TOJYUYEHHOE 11 KOHTPOJIbHOTO,
He COJlepIKallero uccienyeMmoe coequHeHne oobpasua. Pe3ynbraTsl puBeeHbl B
tabnune 3.

(ITpumep uccnenosanus 4)

HNHrubupymomas akTHBHOCTb 10 OTHOIeHH0 K BRAF

NHruOupyouyro akTHBHOCTb COSIUHEHUH, MPUBEICHHBIX B IPEACTABICHHOM
Hioke Tabnuue 3, mo otHomeHuo k BRAF uccinenoBanu mo MeToauKe aHaInu3a
bayopecueHIuU C pa3pelIeHneM M0 BpEMEHH - PE30HAHCHOTO MePeHOCa SHEPTHHU
(bayopecueHUN TaK, KaK 3TO ONMUCAHO HUXKE.

Uccnenyemoe coennnenue, BRAF (Eurofins Genomics KK.) u MEK1 (Thermo
Fisher Scientific Inc.) cmemuBanu B cogepskamem AT® Oydepe u peakunu naBaiu
npotekath npu 30°C B Teuenue 90 muH. 3arem nodasusinu anturena LANCE
(3apeructpupoBaHnHas Toprosas mapka) Eu-Phospho-MEK1/2 (Ser217/221) (Perkin-
Elmer) u peakunro nmponoikaiy mpu KOMHATHON TeMnepatype B TeueHue 60 MuH.
ITocne 3aBepIeHNs] peaKLUH C UCIIOJIb30BAHUEM YCTPONUCTBA ISl CUUTBIBAHUS
¢bayopecueHIUN B IUIAHIIETAX ONpEeNesiIn 3HaUeHNe PEe30HAHCHOTrO MepeHoca
sHepruu ¢puyopecuerHunu u S0% unrndbupyromyto koHueHrpanun (ICs)
pPacCUYUTBHIBAJIN U3 BbIPAXKEHHOH B MPOLIEHTAX CTENEHW MHI'MOMPOBAaHUA B IepecyeTe Ha
3Ha4YeHHe, MOJyYEHHOE JAJIsI KOHTPOJBHOIO, HE COAEPIKALIEro UcCieayemMoe
coennHeHue obpasua. PesynbraThl npuBeneHsl B Tabuune 3.

(ITpumep uccnenosanus 5)

Wurubupyouias akTHBHOCTb IO OTHOLIEHHIO K NMPOJu(epaluu KJIeTOK

NHruOupyouy akTHBHOCTb COETMHEHUH, MPUBEIECHHBIX B MPEACTABIECHHON
HUKe Tabiuie 3, Mo OTHOIIEHUIO K MPOU(epaluy KJIeTOK UCCIeT0BAIH MyTEM
onpenenenus konnuectsa AT® B )ku3HECITOCOOHBIX KJIETKAX TaK, KAK 3TO OMHCAHO
HUKE.

Uccnenyemoe coequnenue cepuiino pazsoamwiu B IMCO u 3aTeM pa3BOauIiu B
25-pas e conepxamum Ca’", Mg™" 3abydepentupivm Gocdarom HH3HOIOrHIECKHM
pPacTBOPOM U 3aTE€M MOMEINAJH B JIVHKU 96-TyHOUHOrO IJIAHIIETA B KOJIHYECTBE,
paBHOM 5 MKJ/nyHKa. CyCIEH3HIO KJIETOK, COAEPKAIYIO KIETKU paKa JIETKUX
yenoBeka AS549, Calu-6 nunu NCI-H2122 (Bce noxyuanu ot ¢pupmel ATCC) npu
YKa3aHHBIX HI)KE€ KOHI[EHTPALUAX, TOTOBUIIN C HCIIOJb30BAHUEM YKa3aHHBIX HHKE

cpen ¢ nobasnenuem 10% deranpHol Oblubeii criBOpOTKH (Sigma). CycneH3uro
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KJIETOK JOOABJISAIN B JYHKH IJAHIIETA, B KOTOPBIA 100aBISAIN HCCIENYyEeMOe
COeAMHEHHUE, B KOJIMYECTBE, PABHOM 95 MKJI/NIYHKA, U KJIETKHU BBIPAIIUBAIN B
unkybOarope npu 37°C, B armocdepe, conepxamieit 5% razoodpa3HOro 1HoKCUIa
yrinepona. Uepes 4 nus B kaxayro ayHky nobasnsnu 80 mka CellTiter-Glo
(3apeructpupoBaHHasi Toprosas mapka) (PromegCorp.) u ¢ UCTIOIB30BAHHEM
yCTPOMCTBA I CYMTHIBAHUSA (PIIYOPECLEHIINHN B IJIAHLIETAX ONpeaeIsiIn
UHTEHCUBHOCTh OuonromMuHecueHuuu. 50% Muarnbupyroiyto konuentpanuo (ICsg)
pPacCUMTBIBAIM M3 BbIPAXKEHHOW B MPOLIEHTAX CTENEHU HHIMOUPOBAHUS B IepecyeTe Ha
3HA4YCHHE, MOJYYEHHOE JJIsl KOHTPOJIBHOIO, HE COAEPIKALIEro UCCIeayeMOe
coenuHeHue oOpa3ua. PesyapraThl npuBeaeHsl B TaOIUIE 3.

A549: monuduumnposanHas no meronuke Jynsdekko cpena Mraa (Sigma); 2000
KJIETOK/95 MK

Calu-6: MmuHnManbpHas 3cceHunanbHas cpena Urna (Sigma); 4000 kneTok/95 Mxa
NCI-H2122: xynbrypanbHas cpega RPMI-1640 (Sigma); 2000 xnetox/95 mkn

(ITpumep uccnenosanus 6)

CTabuIpHOCTE B MUKPOCOMAX MEYEHU YeJIOBEKa

Metabonn4eckyr cTaOUIbHOCTh COEAUHEHNH, MPUBENEHHBIX B IPEACTABIECHHOM
HIUKe Tabnuie 3, B MUKpOCOMAaX IMEeYeHH YeJ0OBEKa UCCIeIOBAN TaK, KaK 3TO OMHCAHO
HUKe, ¢ ucnonbzoBanueM Biomek3000 (Beckman Coulter).

B kaxaywo nyHKy 96-1yHOUHOTO miuaHieTra nomemanu 400 Mxa cmecu 1 Mr/min
mukpocom neueHu yenoseka (XENOTECH)/0,1 M kanuii-pochaTtubiii Oydep
(pH=7,4). 3arem nobGasasnu 200 MxM pacTBOp ucciaenyemoro coenuHenus B JIMCO
(4 Mxu1) 1 poBOIMIIM MHKYOUpOBaHue N0 obecrneyeHus: Temneparypsl, pasuoi 37°C.
K sToii peakunonHoi cmecu (200 mki) nobasisnu pactBop (200 MKJ), comep kamuii
cmech 2 MM HAJI® (HukoruHamuganenunaunykiaeoruadpocdar) (ORIENTAL
YEAST)/0,1 M xanuii-pocdaruseiii 0ypep (pH=7,4), koTOpHIi HHKYOHpOBAIH MPH
37°C. Uepe3 O muH, 5 muH, 15 muH uau 30 MuH niocsie 7o0OaBIeHUS PEAKLIMOHHYIO
cMech (50 M) nobaysuin k aneToHUTpUIy (100 MKIT) st OCTAHOBKHU
meTabonnueckoi peakuun. ITocne ocTaHOBKH MeTabOJIHMYECKOW peakLuy K KaKI0H
peakuOHHOH cMecu nobasmsinu 1 MkM BoxHBIH pacTBOp Bapdapuna (50 mki),
UCIIONB3YIOIHMIICSA B KaYeCTBE BHYTPEHHEr0 CTaHAAPTA. PeakimoHHYI0 cMech
¢buIpTpOBAH U aHATU3UPOBAIH ¢ ToMOIbI0 cucTeMbl XKX/MC/MC (KX

(xkmpxocTtHOH xpomartorpad): NEXERA, semmyckaromuiics pupmoii Shimadzu; MC
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(macc-cnektpometp): 4000Q TRAP, Brimyckatouuiics ¢pupmoii ABSciex; kooHKa
s BOXKX: Ascentis Express C18 (5 cmx2,1 MM, 2,7 MKM), METOAMKA HOHU3AIUH:
MOHU3ALUs 3JIEKTPOpACblIeHHEM ). BbIipakeHHOE B IPOLIEHTAaX OCTaBLIeeCs
KOJINYECTBO COEIMHEHUS B IlepecyeTe Ha KOJIUYECTBO COCIUHEHUSI B MOMEHT BPEMEHH,
paBHBIN 0 MUH, PACCUUTBIBAJIN U3 MOJYUYEHHOTO OTHOIIEHHUS NJIOINAAN NTUKA
UCCIeAYyEeMOTO COeJUHEHHS K IUIOMAAN TMKa BHYTPpeHHero cranaapra. Koncranry
ckopocTH BeiBeaeHHs (k) pacCUMTBHIBAIM U3 BpEMEHU HHKYOHPOBAHUS U
BBIPAXKEHHOTO B MPOLEHTaX OCTABLIErOCs KOJUYECTBA C UCTIOJIb30BAHUEM YPaBHEHHUS
ISl IEPBUYHONW CKOPOCTH BbIBEAEHHS U COOCTBEHHBIN meueHOYHbIH KIupeHC (CLiy)
PacCUMUTBIBAJIU C UCIOJNB30BAHUEM NMPUBEIECHHON HIKe GOpMyJibl. Pe3ynbTaTsl
npuBeAeHbI B Ta0auLe 3.

CLin (Mn/Mun/Mr) = ke (Mun"')/KOHIEHTpALHSA B MEKPOCOMAX MEYEHH UeI0BeKa (MT

Oexka/MK)

[Tabnuma 3-1]

Tabnuna 3
Coeaunenue | MEK1, ICso | BRAF, ICso | A549, ICs Calu-6, ICsp | NCI-H2122, | Cljy
Ne (HM) (sM) (HM) (HM) ICs¢ (HEM) (Mmxa/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 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
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Coegunenne | MEK1, ICs, | BRAF, ICsy | A549, 1Cs, Calu-6, ICs5, | NCI-H2122, | Clyy
Ne (HM) (sM) (M) (HM) ICs¢ (HEM) (Mmxa/MuH/
MT)
A-27 32 7 24 HO 10 4
A-28 13 5 HO 2 11
A-29 14 11 28 HO 6 18
A-30 9 3 8 1 10
[Tabnuia 3-2]
Tabnuua 3 (mpomoskeHue)
Coeaunenne | MEK1, ICsy | BRAF, ICso | A549, 1Cs Calu-6, ICsq | NCI-H2122, | CLjy
Ne (HM) (#M) (HM) (HEM) ICs0 (HEM) (Mxa/MuH/
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
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
[Tabmuua 3-3]
Tabnuna 3 (mpomoxkeHue)
Coegunenne | MEK1, IC5, | BRAF, IG5 | A549, 1Cs Calu-6, ICsq | NCI-H2122, | CLjy
Ne (HM) (HM) (sM) (HM) ICso (HEM) (mxa/mMuH/
MT)
B-15 8 HO 60 6 13
B-16 4 12 HO 9 1 10
C-1 72 7 16 4 10
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Coenuncuue | MEK1, ICso | BRAF, ICsy | A549, 1Csq Calu-6, ICsq | NCI-H2122, | CL;y
Ne (HM) (sM) (M) (HM) ICs¢ (HEM) (Mmxa/MuH/
MT)
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
[Tabnuma 3-4]
Tabnuua 3 (mpomoJikeHue)
Coenuuenne | MEK1, ICsq | BRAF, ICso | A549, ICsq Calu-6, ICsq | NCI-H2122, | CLjy
Ne (eM) (#M) (eM) (#M) ICso (HEM) (Mxa/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
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Coegunenne | MEK1, ICs, | BRAF, ICsy | A549, 1Cs, Calu-6, ICsq | NCI-H2122, | CL;y
Ne (HM) (sM) (M) (HM) ICs¢ (HEM) (Mmxa/MuH/
MT)
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
[Tabnuma 3-5]
Tabnuna 3 (mpomoskeHue)
Coeaunenne | MEK1, ICs, | BRAF, ICsy | A549, 1Cs, Calu-6, ICs5, | NCI-H2122, | CL;y
Ne (HM) (HM) (HM) (HM) ICso (HEM) (mxa/MuH/
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
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 6 234
K-3 84 5 9 31 10 247
K-4 106 11 6 25 5 129
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Coennren | MEKI, BRAF, A549, ICs | Calu-6, NCI- CLin
e Ne ICso (’M) | ICs50 (#M) | (HM) ICso (’M) | H2122, (Mka/MuH/
ICso (HEM) | mr)
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: ve onpenensnu

(ITpumep uccnenosanus 7)

[IpoTuBOONyX0J€BOE BO3AEUCTBUE iN1 VIVO

Boszneiicteue coequnenust A-1 Ha pakoBble kjieTku ¢ Mmytauueit KRAS

HCCJICAO0BAJIN TaK, KaK 3TO OIIMCAHO HUXKE, C UCITIOJIB30BAHHUEM MBIIIEH C ONYXOJIAMH.

Knerku paka nerkux yenoseka Calu-6 ¢ myranueit KRAS tpancmianTuposanu

ronbiM MbimaM (CAnN.Cg-Foxnlnu/CrlCrlj, camku, B Bo3pacte 5 Henenb, Charles

River) myreM nmonkoXHOH MHBEKIUH CYyCIIEH3UU KJIETOK B OOKOBYIO 4aCTh KUBOTA C

uCronab3oBaHueM uriel 26G. Mpimeit pa3aensanu Ha S rpynin (1o 8 )KMBOTHBIX B

IpyIINe) B COOTBETCTBUU C 1IO30H MCCIEyEMOr0 COeIMHEHNs U BBEIEHUE
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HCCIIeyeMOro COeIMHEeHUs] HAaUMHAaIU B IeHb 17 mocie TpaHCIJIaHTaluu, Koraa
00bEeM OIyXOJIM CTAHOBUJICS PaBHBIM npumepHo 200 MM’ . Mbimam 4 rpynm (Irpymnmsl,
JKUBOTHBIM KOTOPBIX BBOJUIU coenuHeHue A-1) nepopanbHo BBoauau 0,0625 mr/kr,
0,25 mr/kr, 1 mr/kr unu 4 mr/kr coequuenus A-1, BO BCeX CIy4asx C UCIOJb30BAHUEM
B KauecTBe pacTBopuTens (pasdasurens) cmecu 10% JIMCO/10% kpemodop EL/15%
9T (monusTunenrnukosp) 400/15% I'TILJL (ruapoKCUIpONMIIUKIONEKCTPHUH).
MpbiaM ocTaBIIEHCs: TPyNmbl (KOHTPOJbHAS TPYIINA, BBEICHUE pas0aBuTes)
nepopaibHO BBOAUIU TOJBKO pacTBOPUTENb. BBeneHue nccienyemMoro cCoeIuHeHus
UM PACTBOPUTEINSI MPOBOAUIIM OJMH pa3 B CYTKU B TeueHue 10 qHen.

O6bembl onyxosel onpenensiau yepe3 20 nqueil, 24 nHa u 27 nHEH nocie
TparcmnanTanuu. OOBeMBbl ONyXoJel pacCYUTHIBAIHN 11O popMmysie, MpUBEACHHON
HUKE, MoCce ONnpeaeNeHus AIMHHBIX JUaMeTPOB U KOPOTKUX AUAMETP OB ONyXOoJei ¢
UCIIOJb30BAHUEM IITAHTCHIUPKYJsL. PesynbraTel npusenens! Ha ¢ur. 13. Ha ¢ur. 13
NpeACTaBIeHa 3aBUCUMOCTb, UILTIOCTPUPYIOIAsi U3MEHEHHEe 00beMa OMyXOJU
(cpennee 3nauenue + CO) ¢ Teuernuem BpeMeHu. [1o ropusonTanbaol ocu (och X)
yKa3aHO KOJIMYECTBO AHEH MOocJe TPaHCIUIAHTALMH U 110 BePTHKaIbHON ocH (och Y)
yKa3aH 00beM OMyXOJIH.

O6bem onyxomu (MM°) = 1/2xanmuHHbI HaMeTp (MM)XKOPOTKHII THAMET]
(MM)XKOpPOTKUH auaMeTp (MM)

IIpuMeHeHne B IPOMBILIJIEHHOCTH

CoenuHeHHs, COJM WU CONBBATHI, CPEACTBA, CTAOMIN3UPYIOIIHE KOMILIEKC
RAF/MEK, cpenctpa, uarubupyromue MEK, ¢papmaneBTHYeCcKre KOMIIO3ULIUU U
TepamneBTUYECKHEe MU NPOPHIAKTUYECKHUE CPEACTBA, MPEeTHA3HAUYCHHBIE IJIs
nposndepaTUBHBIX KJIETOYHBIX HAPYLIEHUH, MpeaiaraeMble B HACTOSILIIEM
N300pEeTEeHNUH, MOXKHO MPUMEHSTD JJIS JICUSHUS WU MPEeAYIPEKIASHUS

nposngepaTUBHBIX KJIETOYHBIX HAPYIIEHUH, B YACTHOCTH, PAKOBBIX 3a00J€BaHUM.
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OOPMVYIJIA U30BPETEHM A

1. Coenunenne, onuceiBaroieecs odmeit gopmynoii (1), npuBeaeHHON HUXKE,
WM ero apMaleBTHYECKH NTpUeMieMas CoJib, Win GapMaleBTHUYECKU PUEMIIEMbIH
COJIbBAT YKa3aHHOI'O CO€AMHEHUs UJIU COJIH:
[Xumuueckas popmyina 1]
Rs

I
HN @)

ZT
A
&

X7 |
R1 )\\
~
N X5
H
(1)

B KOTOPOWU:
KOJIbIIO A TpencTaBiyisieT cOOOH rpymnmy, onmuchIBaroytocs obmei opmynoii (2), (3),
(4) unu (5), npuBeneHHON HUXKeE (TAe CBSI3U, 000O3HAYEHHBIE C TOMOINBIO *, *% p **%*

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

[Xumunueckas popmyna 2]

Rg N * Rg % * Rg N *
|
N2 __N \ﬂ/ Xs _ | N
: \ )
e} Xe

@ ©) “4) ®)
X1, X3, X3, X4, Xs u X Bce He3aBUCUMO 0003Ha4uaoT -CR,= unu -N=;
R, obo3nauaer atom Bozopoza, arom rajoreHa win C,-Cg-anKuibHyO Tpynmy;
R, o6o3nauaer -S(=0),-NH-Rg mnn -S(=0)»-Rs;
Rg obo3nauaer atom Bomopona, C-Ce-ankunpnayro rpynmny (C,-Ce-ankunbHas rpymnmna
HeoOsI3aTeIbHO 3aMelleHa aTOMOM rajioreHa, rugpokcurpynmnoi, C,-Cs-
ankokcurpynmnoi, Cs;-Ce-unknoankunbHou rpynnou unu Cs-Ceg-
reTepOLUKIIOAIKIIBHON TPYIIIOH ), MOHOUHMKINYECKY0 ninn ounukiandeckyo Ciz-Ce-
nukiIoankunbpHyto rpynny (Cs;-Ce-nukinoankuibHas rpymnmna HeoOs3aTeIbHO 3aMelIeHa
C1-Ce-ankunproit rpynnoit unu Ci-Ce-alKOKCUTPYNIIONH), UM MOHOUMKJINYECKYIO HIJIH

onnukanyeckyo Cs-Ce-reTeponukiIoalkuibHy0 TPYIIy;
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R; obo3nauaer atom Bonopona, Ci-Ce-ankunbnyro rpynmny (C;-Ce-ankunpHas rpynmna
Heo0s3aTeNbHO 3aMeIleHa aTOMOM raynoresa, rugpokcurpynnoii uiu C;-Ce-
ankokcurpynmnoit), Cs;-Ce-uuknoankminbayo rpynny (Cs-Ce-1IUKIIOaNKUIbHAS TPYIIIa
HeoOs13aTenbHO 3aMerneHa aToMoM rajiorera uin C-Ce-ankunpHo#t rpynnoit) unu Ci-
Ce-ankokcurpynmny (C;-Cg-ankokcurpynmna HeoOsi3aTeJIbHO 3aMel[eHa AaTOMOM
rajoreHa, rugpokcurpynmnoi win C;-Ce-aJKOKCUTPYIIION ),

Rs ob6o3nauaer atom ranorena mwin C;-Cg-alKUIbHYIO TPYINY,

Rs ob6o3HauaeT atom Boopona, arom rajorena win Ci-Ce-ankunbHyro rpynmny u Ry
obo3HauaeT aToM Bogopoaa, atom rajoreHa, C-Ce-ankunpayto rpynmy, C,-C;-
ankeHWIbHY0 rpynny, C,-Cr-ankununbpHyto rpynny, Cs-Ce-IUKIOANKUIBHYIO TPYIITY
wiu C,-Ce-anxkunruorpynmy, unu Re u Ry BMecTe ¢ aTomamMu yriepona, K KOTOPbIM
OHU MPUCOEANHEHBI, 00Pa3yIOT HEHACHIIIEHHOE 5-YIEHHOE IreTePOLUKINIECKOe
KOJIBLIO;

R; ob6o3nauaer atom Bomopona i C;-Ce-aJKuIbHYIO TPYIY; U

Ry ob6o3navaer atom Bomopona, atom rajoreHa uiau C,-Ce-anKuiabHY0O Tpymnimy.

2. CoennHeHHe, COJIb UM COJIBBAT 1O M. 1, B KOTOPOM:
KOJIbIIO A TpefcTaBisieT COOOH rpymnmny, OnUChIBaOLIyOCs o0mmel popmynoi (2) unu
(4);
Rg o6o3znauaer atom Bonopoaa, C-Cs-ankunpuyto rpynny (C;-Ce-ankunbHas rpymnmna
Heo0s3aTeIbHO 3aMellleHa aTOMOM rajioreHa, ruapokcurpynmnoii unu C;-Cs-
AJIKOKCUTPYMION) U MOHOIUKINYECKYIO C3-Co-nmknoankunbuyto rpynmny (Cs-Ce-
LUKJIOAJKHUIIbHASA Tpynna HeoOs3aTenbHo 3amenena C;-Cg-aJKuIbHOW Ipynmoii);
R3; ob6o3nauaetr atom Bonopona, Ci-Ce-ankunbayro rpynmny, Cz;-Ce-HUKIOATKUIBHYIO
rpynny uinu C;-Ce-ankokcurpynmy (C,-Cg-ankokcurpynma Heo0s3aTeTbHO 3aMeleHa
THAPOKCUTPYIINON ),
R¢ ob6o3HauaeT atom Bozmopona, arom rajoreHa mwin C,-Cg-ankunbHyto rpynny u Ry
0003HavaeT aToM rajoreHa WJIH HUKJIONPONUIbHYIO IPyINy;

R7 o0o3HavgaeT aToM BOJOPOAA MIIM METUIIBHYIO TPYIITY.
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3. CoenuHeHue, COJIb HIJIH COJIBBAT MO M. 1, A€ COeMHEHHEM, OMUCHIBAO IIHMCS
obmeit popmynoii (1), siBaseTca coequHEHNE, ONUChIBaroLeecs ooumei popmynoii (6),
NPUBEAECHHON HUXKE!

[Xumuueckas popmyna 3]

B KOTOPOWU:

X1, X3, X3 u Xy Bce HezaBucumo obo3HavarwT -CR,= uiau -N=;

R, obo3nauaer atom Bozmopoza, arom rajoreHa wiu C,-Cg-anKuibHYO Tpynmy;

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

Rg obo3nauaer atom Bonopona, C-Ce-ankunpnayro rpynny (C;-Ce-ankunpHas rpynmna
Heo0s3aTeNbHO 3aMellleHa aTOMOM rajioreHa, ruapokcurpynmnoit unu C;-Ce-
AJTKOKCUTPYyNIOH) uiau MoHoUUKIN4ecKkyto C3;-Ce-nnknoankunpayto rpynny (Csz-Ce-
LHUKJIOAJKUIbHAs Tpynna HeoOsi3aTenbHo 3amenieHa Ci-Cg-alKuIbHONU TPYINON);

R; o6o3znauaer atrom Bonopoaa, C-Ce-ankunpayto rpynmy, C;-Ce-IUKIOATKIIBHYIO
rpynny uinu C;-Ce-ankokcurpynmy (C-Ce-ankokcurpynmna Heo0s3aTeTbHO 3aMelleHa
TUAPOKCUTPYTIIION);

Rs o6o3nauaer atom ranorena mwin C;-Cg-aJKUIBHYIO TPYINY; H

R ob6o3HauaeT atom Bosopona, arom rajorena unu C,-Cg-ankunbHyro rpynmny u Ry

0003Ha4aeT aTOM rajoreHa WJIH HUKJIONPOIUIbHYIO TPYyIIy.

4. CoennHeHHe, COJb UM CONBBAT MO JI0OOOMY U3 m.1. 1-3, B KOTOpOM:
R, o6o3HavaeT aToM BOIOpPOA MIJIM ATOM TaJIOTEHA,;
Rg ob6o3znauaer C;-Cs-ankunpuyto rpynmny (C;-Ce-ankunbHasi rpynmna HeoOsi3aTeTbHO
3amemena atroMoM rajorena uwin C;-Cg-aTKOKCUTPYIIION) UJIM MOHOIUKIHIECKY0 C;-
Co-unknoankunpayo rpynmny (Cs-Ce-UuKI0aNKuiIbHas TPymIa Heo0sA3aTeabHO

3amereHa C;-Cg-adKHIbHON TPyMNIION),
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R3; ob6o3nauaer atom Bonopona, Ci-Ce-ankunbuayro rpynmny, Cz;-Ce-LUHKI0ATKUIBHYIO
rpynny unu C;-Ce-ankokcurpynmy (Ci-Ce-ankokcurpynmna HeoOsA3aTeNbHO 3aMeleHa
THAPOKCUTPYIINON);

Rs o6o3HavaeT aToM rajoreHa; u

R¢ ob6o3HauaeT atom Bojopona u Ry 0003Ha4aeT aTom rajoreHa Hiu

LUKJIONPOMUIIBbHYIO TPYIIIY.

5. CoenuHeHue, COb MJIM COJIBBAT MO JIIOOOMY U3 m.1. 1-3, B KOTOpOM:
R, obo3Havaet aTom Bogopoaa uiu atom ropa;
Rg ob6o3znauaer C;-Cy-ankunpnyto rpynmny (C;-Ci-ankunbHasi rpynmna HeoOs13aTeIbHO
3amereHa atomoM ¢propa unu C,-C,-alKOKCUTPpyNIIOi) UM UKJIOTPOMUIBHY IO
rpynny (IUKJIOMPONUIbHAS rpynmna HeoOs3aTenbHo 3amemneHa C-Cy-ankunbHoON
Ipynmnomn);
R3; obo3nauaer atom Bomopona, C-C4-aJKuIbHYIO TPYHIY, UKJIONPOMUIBHYIO
rpynny unu C;-Cy-ankokcurpynmy (C,-Cy-ankokcurpynmna HeoOs3aTeNbHO 3aMeleHa
TUAPOKCUTPYIINON);
Rs obo3nauaer atom ¢ropa; u

R¢ ob6o3nauaer atom Bomopona u Ry obo3HavaeT atom Hoaa UM UKIONPOIUIBHYIO

rpymnmy.

6. CoenuHeHHe, COJIb HIIM COJIBBAT 110 JIOOOMY U3 I.I. 1-3, B KOTOpOM:
R, obo3Hauaer aTom ¢Topa;
R; ob6o3nauaer -S(=0),-NH-Rg;
Rg o603nauaer Ci-Cy4-anKuipHy0O Tpynmny;
R; 0o0603Ha"aeT aToM BOJIOPOAA MM LIUKJIOMPONUIBbHYIO TPYIITY;
Rs obo3nauaer atom ¢ropa; u

R¢ ob6o3nauaer atom Bomopona u Ry obo3HadaeT atom Hona MM UKIOTPOTHIBHY O

rpynmy.

7. Cpenctso, ctabunusupyrouiee kommiekc RAF/MEK, congepskamiee B ka4ecTBe
AKTUBHOTO MHI'PEAUEHTA COeUHEHNE, ONUChIBarIeecs obmen popmynoii (11),
NPUBEIECHHON HIKE, UJIH ero papMaleBTUYECKU MPUEMIIEMYIO COJb, WIIH

¢dapManeBTUUECKU MPUEMJIEMbIH COJbBAT YKA3aHHOTO COSAUHEHUS UJIU COJIH:
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[Xumnueckas popmyia 4]

Rs
|
HN O

ZT
A
&

X7 |
R1 )\\
~
N X2 X7
H
(11)

B KOTOPOMU:
KOJIbIIO A TIpencTaBJisieT COOOH rpymiy, OMUChIBarOIytoCcs oduiel ¢popmyoii (2), (3),
(4) unu (5), npuBeneHHON HUXe (TAe CBI3U, 00O3HAYEHHBIE C TOMOINBIO *, *% pp **%*

coenuHenbl ¢ -NH-, -CONH- u -X5- COOTBETCTBEHHO):

[Xumuueckas popmyna 5]

R | N * Ro % | * Rg | N *
*kk X// X4 wxx N \”/ X5 *kk N >
3
/)
o \ Xs

@ ® 4) ®)
X1, X5, X3, X4, Xs u X Bce He3aBUCUMO 0003Ha4arT -CR,= unn -N=;
R, o6o3nauaer atom Bonopoaa, atom ranoreta uiu C-Ce-anKmipHyO TpyNmy;
X7 obosznauaet -(CHjy)y- unu -O- u m pasuo 1, 2 wnu 3;
R; o6o3nauaet -S(=0),-NH-Rg mnn -S(=0)1-Rs;
Rg ob6o3nauaer atom Bomopona, C-Ce-ankunbnayro rpynmny (C,-Cg-ankunbHas rpymnmna
Heo0s3aTeNbHO 3aMellleHa aTOMOM rajioreHa, ruapokcurpynmnoi, C-Ce-
ankokcurpynmnoi, Cs;-Ce-unknoankunbHou rpynmnoi unu Cs;-Cg-
reTePOLUKIIOATKIIBHON TPYIIION ), MOHOUHMKINYECKY0 nin ounukiandeckyro Csz-Ce-
nuKI0aNKuIbHYI0 Tpynny (Cs-Ce-muKIOaNKuIbHAA TPyINa HEOOsI3aTEIbHO 3aMelIeHa
C1-Ce-ankunproit rpynmnoit unu Ci-Ce-alKOKCUTPYNIIION ), HIIM MOHOLMKJIHYECKYIO UIIH
onnukanyeckyo Cs;-Ce-reTeponuKiIoalKuIbHY0 TPYIIIY;
R3; obo3nauaer atom Bonopona, Ci-Ce-ankunpuyro rpynmny (C;-Ce-ankunpHas rpynmna
Heo0s3aTeNbHO 3aMeIleHa aTOMOM rajioreHa, ruapokcurpynmnoit unu C;-Cs-
ankokcurpynmnoi), Cs3-Ce-nuknoankunpuyto rpynny (Cs-Ce-LUuKIOanKuiabHas Tpymnmna

HeoOs13aTebHO 3amelneHa atomoM raynoreHa win C,-Cg-ankunpHol rpynmnoii) unu C, -
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Cs-ankokcurpynmy (C;-Ce-ankokcurpyrimna Heo0s3aTebHO 3aMelIeHa aTOMOM
ranoresna, rugpokcurpynnoi mim C;-Ce-aJKOKCUTPYIIIION),

Rs obo3nauaer atom Bomopona, atom ranorena uin C,-Cg-anKuibHy0 Ipynmy,

R o6o3navaeT atom Bonopoaa, atom ranorena mwin C;-Ce-ankmipHyo rpynmny u Ry
obo3HavaeT aToM Bogopoaa, atom ranorena, C,-Ce-ankunpayro rpynny, C,-Cs-
ankeHWwIbHY0 rpynny, C,-Cr-ankunmnphayto rpynny, Cs-Ce-1IUKIOANKUIBHYIO TPYIITY
wiu C,-Ce-ankuntuorpynny, uinu Rg u Ry BMecTe ¢ aToMamMu yriepoaa, K KOTOPbIM
OHU MPUCOEAUHEHBI, 00Pa3yIOT HEHACBHIIIEHHOE 5-YJIEHHOE IreTePOLUKINIECKOe
KOJIBLIO;

R7 o6o3nauaer atom Bonopona mwin C;-Ce-aJKMIbHYIO TPYIY; U

Ry ob6o3navaer atom Bomopona, atoM ranorera uiu C,-Ce-alKuiabHYO TPymITy.

8. Cpencrro, crabunusupyromee kommiekc RAF/MEK, no n. 7, roe:
KOJIbIIO A TIpencTaBsieT COOOH rpymmy, ONMUChIBAIOLIYIOCS o0mel ¢opmynoi (2) unu
(4);
X5 obo3nauaer -CH;-;
Rg obo3nauaer atom Bonopona, C-Ce-ankunbnyro rpynmny (C;-Cg-ankunpHas rpynmna
Heo0s3aTeNbHO 3aMeIlleHa aTOMOM rajioreHa, ruapokcurpynmnoit unu C;-Ce-
AJTKOKCUTPYyNNOH) uiau MoHoUUKIN4ecKkyto C3-Co-unknoankunpayto rpynny (Csz-Ce-
LUKJIOAJKUIbHAS Tpynna HeoOsi3aTenbHo 3amenieHa Ci-Cg-alKUIbHONU TPYINON);
R3; obo3znauaer atom Bonopoaa, C-Ce-ankunpayto rpynmy, Cs;-Ce-IIUKI0ATKIIBHYIO
rpynny uiau C;-Ce-ankokcurpynmy (C-Ce-ankokcurpymmna HeoOs3aTeTbHO 3aMeleHa
TUAPOKCUTPYTIIION ),
Rs ob6o3nauaer atom ranorena mwin C;-Ces-alKUIBHYIO TPYHINY;
R¢ ob6o3Hauaer atom Boopona, arom rajoreHa uin C,-Cg-ankunpHyro rpynmny u Ry
0003HavaeT aTOM rajoreHa WJIH HUKJIOMPONUIbHYIO IPYNny; U

R; o0o3HagaeT aToM BOJOPOAA MIIM METUIIBHYIO TPYIITY.

9. Cpenctso, ctabunusupyromee kommiekc RAF/MEK, no n. 7, rae
COeAMHEHNEM, ONUChIBAKOIMUMCS obmelt popmymnoi (11), aBnseTcsa coequHeHue,

onuceiBaromeecs odbueit Gopmyoit (6), mpUBEIEHHON HIKE:
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[Xumuueckas popmyna 6]

B KOTOPOWU:

X1, X5, X3 u X4 Bce He3aBucuMO 0003Ha4aoT -CR,= unu -N=;

R, obo3nauaer atom Bozmopoza, arom rajoreHa win Ci-Cg-alKuilbHYO TpymImy;

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

Rg obo3nauaer atom Bomopona, C-Ce-ankunpuyro rpynmny (Ci-Ce-ankunbHas rpymnmna
Heo0s3aTeNbHO 3aMeIleHa aTOMOM rajioreHa, ruapokcurpynmnoii unu C;-Cs-
ATKOKCUTPYMION) Miau MOHOUUKINYECKYI0 C3-Co-nmknoankunpayro rpynny (Csz-Ce-
LUKJIOAJKUJIbHAA Tpynna HeoOs3aTenbHo 3ameneHa C-Cg-alKuabHONU TPYIIo);

R3; obo3nauaer atom Bonopona, Ci-Ce-ankunbuyro rpynmny, Cz;-Ce-HHKIOAIKUIBHYIO
rpynny unu C;-Ce-ankokcurpynmy (C,-Cg-ankokcurpynmna HeoOsA3aTeNbHO 3aMelleHa
TUAPOKCUTPYIINION);

Rs5 o6o3znauaer atom ranoreHa uinu C;-Ce-alKuiabHyIO Ipynny; u

R o6o3navaeT atoM Bonopoaa, atom ranorena mwin C;-Ce-ankmipHyo rpynmy u Ry

0003Ha4aeT aTOM rajoreHa MM HUKJIOMPOIUIbHYIO TPYyIIy.

10. Cpenctso, crabunusupyromee kommiekc RAF/MEK, no no6omy u3 m.m. 7-9,
rue:
R, ob6o3HavaeT aToM BOIOPOA HIJIM aTOM TaJIOTEHA,;
Rg ob6o3nauaer C;-Cs-ankunpuyto rpynmny (C;-Ce-ankunbHasi rpynmna HeoOs13aTeIbHO
3amenieHa atromMoM rajorena uin C;-Cg-aTKOKCUTPYIIION) UM MOHOIUKINYECKy0 C;-
Ce-umknoankmibhayo rpynmy (Csz;-Ce-IUKIOANKUIbHAS TPyINa HEO0A3aTEeIbHO
3amemeHa C;-Cg-aaKHIbHON TPYIIION),
R3; ob6o3nauaer atom Bonopona, Ci-Ce-ankunpayro rpynmy, Cz;-Ce-UHKIOATKUIBHYIO
rpynny unu C;-Ce-ankokcurpynmy (C,-Ce-ankokcurpynmna HeoOs3aTeNbHO 3aMeleHa

TUAPOKCUTPYIINON);
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Rs o6o3HavaeT aToM rajioreHa; u
R¢ o0o3Hauaer atom Bomopoaa u Ry o603Ha4aeT aToM rajioreHa uimn

LUKJIONPONUIbHYIO TPYIITY.

11. CoenuHenue min ero papManeBTHYECKH IpUeMiIeMast COJb, WU
dapMaLieBTHYECKHN IPUEMIIEMBIH COJIbBAT YKA3aHHOI'O COEAMHEHUs HIIH COJIH,
yKa3aHHOE COeMHEeHHUEe BBIOPAHO M3 YUCJA CIEAYIOLUX
N-nuknonponui-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-

(MeTHIICY 1B aMOMIAMHUHO )TUPUIHH -4-1JT |MeTUI |OeH3aMu I,
2-(2-¢pTop-4-tiogaHmnnHO)-5-[[3-¢pTop-2-(MeTHICY b aMOMIAMUHO ) TUPUANH-4 -
ui|MeTun|- 1 -MeTun-6-okconupuanH-3-kapobokcaMu,
2-(4-uuknonponui-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-

(MeTHIICY b aMOMIAMHUHO )TUPUAHH-4-1JT |MeTUI |OeH3aMu A,
N-nuknonponuin-S-[[2-(3tuncynbdamomnamMuno)-3-gpropnupuand-4-un|metun]-3,4-
audrop-2-(2-prop-4-itogaHuanHO )OEH3AMU,
N-nuknonponuin-3,4-guptop-5-[[3-PTop-2-(2-PpTOopsTUNCYNIBIAMONITAMUHO )TUPUIUH -
4-un|merun]-2-(2-prop-4-itogaHunuHO )OEH3aMUL,
3,4-nudprop-2-(2-¢prop-4-ftonanununo)-5-[[3-pTop-2-
(MeTuncynbpamonIaMuHO)NUpUAUH-4-un|mMeTun|-N-[(2-meTunnponas-2-

WJ1)OKCH |OeH3aMHuI,

3,4-nu¢rop-2-(2-prop-4-tionannnuno)-5-[[3-prop-2-
(MeTHICYIb(MaMOMIAMHUHO )TUPUAHH-4-1J |MeTu |-N-MeTOKCHOeH3aMu I,
3,4-nudpTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTHIICYIb(aMOMIAMHUHO )TUPUIHH -4-1JT |MeTUI |OeH3aMu I,
5-[[2-(unkyonponmicyibhaMOUIaMUHO)-3 -pTopnupuanuH-4-mi|metuin|-3,4-nudTop-
2-(2-¢pTop-4-HiogaHMINHO))OeH3aMu,
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYIb(HaMOUIAMIHO ) MUPUANH-4-1UI |MeTHI |OeH3aMu,
3,4-nudTop-2-(2-prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUAITHJICYJIb(aMOUIAMUHO ) TUPUINH -4 -1 |MeTHJ | OeH3aMu,
3,4-nudprop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(2-

METHUJITPONHUICYIb(HaMOUTAMIHO ) TUPUINH-4 -1 [MeTHI |OeH3aMus,
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3,4-nudrop-2-(2-¢prop-4-itonanununo)-5-[[3-prop-2-[(1-
MEeTHJILHUKJIOOYTUI)CYIb(HaMOUIAMHUHO |TUPUIHH-4-1J |MeTHJ [OeH3aMuU,
3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-
(mponuycyabphaMOMIAMUHO ) TUPUANH-4-1J1 |MeTHI |O€H3aMuUL,
3,4-nu¢rop-2-(2-prop-4-tiogannnuno)-5-[[3-prop-2-

(MeTHCy T aMOUTAMHUHO ) TUPUIHH-4-1J1 |MeTu |-N-(2-ruApOKCUITOKCH )OeH3aMHK I,
5-[[3-(atuncynbponmnamuno)-2-prophenun|merui]-3,4-nudprop-2-(2-prop-4-
HONaHUINHO)OEH3aMUI,
5-[[3-(3tuncynbhormnamMuno)-2-prophenun|merui]-3,4-nudprop-2-(2-prop-4-
HonaHUINHO)-N-MeTOKCUOeH3aMHI I,
3,4-nudTop-2-(2-prop-4-itomanununo)-5-[[2-pTop-3-
(MetuncynbpamMmonuaMuHo ) eHII |MeTr |OeH3aMu I,
3,4-nudTop-2-(2-prop-4-itomanununo)-5-[[2-pTop-3-
(MeraHncynbdonamun)erun|Metnin|OeH3aMu,
4-prop-2-(2-¢prop-4-iionannnauno)-5-[[3-pTop-2-(MeTuncynbhaMOUIaMHUHO )TUPUIUH-
4-un|meTun]OeH3aMu,

N-nuknonponuin-2-(2-prop-4-ionanuiauxo)-5-[[3-pTop-2-
(MeTusCcynbpaMOMIaMUHO )TUPUAUH-4-Ui|MeTH |- | -MeTHI-6-0KCOMUPUANH-3 -
kapbokcamun,

3,4-nu¢prop-2-(2-prop-4-iioganununo)-5-[[3-prop-2-[(1-
METHJILUKJIO0YTHII)CYIb(aMOUTaMUHO |TUPUIUH-4 -1 [MeTh |-N-MeTokcubeH3aMu ,
3,4-nudprTop-5-[[3-pTop-2-(MeTuncynbpaMomIaMUHO )TUPUAUH-4-1j |MeTH ] -2-(2-
bTop-4-MeTuNCybhaHUIAHUINHO )OeH3aM U,
2-(4-3TuHNN-2-PpTOpaHMINHO)-3,4-1udTop-5-[[3-PTOp-2-
(mponuncyabdaMonTaMUHO ) TUPUANH-4-1IT|MeTHI|OeH3aMuU L,
2-(4-6pom-2-pTopannnuHo)-3,4-gudprop-5-[[3-pTop-2-

(MeTHICY B aMOMIAMHUHO )TUPUAHH -4-1JT |MeTUI |OeH3aMu I,
2-(2-xnop-4-tiogaHunnHO)-5-[[3-(3Tricynbd oHMIAMUHO)-2-pTopdhenHun |meTnn]-3,4-
nudrop-N-MeTokcubeH3aMu,
3,4-nudTop-2-(2-¢prop-4-itomanununo)-5-[[2-pTop-3-(oxcan-4-

UICY b OHUIAMUHO )P eHUI |MeTHII |OeH3aMHU,
2-[4-(nudpTopmeruncynabdanun)-2-propanunuHo]-3,4-gudpTop-5-[[3-pTop-2-

(MeTuiCcy b aMOMIAMHUHO )IUPUANH-4-1JT|MeTu |OeH3aMu,
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3,4-nudrTop-2-[(4-pTop-1-0enzornoden-S-un)amuno]-5-[[3-prop-2-

(MeTuiCy b aMOMIAMHUHO ) TUPUANH-4-1JT|MeTU |OeH3aMu,
3,4-nudpTop-2-(2-¢prop-4-ionanununo)-5-[3-prop-2-

(MeTuncynbhpaMOUIaMUHO )THPHUIHH-4-1T|OKCHOEH3aMHU,
2-(2-¢prop-4-fiopanunnHo)-5-[[3-¢pTop-2-(MeTUaCY b aMOUIAMIHO ) TUPUANH-4-
ui|MeTus|-N-MeToKCH- 1 -MeTHII-6-0KCOTUPUAUH-3 -KapOOKCaMuUI,
2-(2-prop-4-tiogaHmianHO)-5-[[3-¢pTop-2-(MeTHICY b aMOUITAMHHO )TUPUIUH-4 -
wi|metun]-1-metun-N-[(2-meTunnponaH-2 -1 )oKCH |-6-OKCOMUPUAUH-3 -
kapObokcamus,

5-[[2-(3TuncynbhamounaMuHo)-3-propnupuaun-4-wmi |metun|-2-(2-prop-4-
HONAHUIINHO)- | -MeTUI-6-0KCOMUPUANH-3-KapOOKCaMu,
5-(2-¢pTop-4-itonanununo)-2-[[3-pTop-2-(MeTuncynbhaMouITaMIUHO ) TUPUAHH-4-
WJI|MeTUJ [mupunuH-4-kapObokcamMu,
5-(2-¢pTop-4-itonanununo)-8-[[3-pTop-2-(MeTuncynbhaMOUIaMIUHO ) TUPUIUH-4-
wi|Metus [umuaasof 1,5-a]nupuana-6-kapOokcamun,
5-pTop-4-(2-prop-4-fionanunuuo)-1-[[3-prop-2-(MeTunCy1bPaMONIAMUHO ) TUPUAUH-
4-un|meTuin]-6-okConmupuauH-3-kapOoKcaMu,
5-pTop-4-(2-prop-4-fionanunuuno)-1-[[3-pTop-2-
(mponuiacyabpaMOUTAMUHO ) TUPUAUH-4- 1T |METH |-6-0KCOMUPUINH-3-KapOOKCcCaMu,
4-(2-¢prop-4-tiopanunuHo)-1-[[3-¢pTop-2-(MeTuncynbhaMOUIaAMIHO ) TUPUANH-4-
WI|METHI]-5-MeTUI-6-0OKCONUPUANH-3-KapOoKcaMu, u
1-[[2-(aTuncynbdorunamuno)-3-propnupuaun-4-mn|metun|-4-(2-prop-4-

HOMaHUIINHO)-5-MeTUIJI-0-OKCOMUPHUANH-3-KapOOKCaMHUI.

12. CoennHenne uinu ero papMaeBTHYECKU MpUeMieMasl COJib, WU
(apManeBTHYECKH MIPUEMJIEMbII CObBAT YKA3aHHOTO COEAUHEHHS HIJIH COJIH,
yKa3aHHOE COEIUHEHUE BHIOPAHO U3 YUCIIA CIEAYIOIIUX:
N-nuknonponuin-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTuncynbhaMOUIAMHUHO ) TUPUIWH-4-1J1 |MeTHIT [OeH3aMu I,
2-(2-¢pTop-4-tionannnnHO)-5-[[3-¢pTop-2-(MeTHICY Ib()aMOMIAMUHO ) TUPUANH-4 -
wi|metnn]-1-meTnn-6-oKkConupuaANH-3-kapOOKCaMuI,
2-(4-uuknonponuin-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-

(MeTuiCcy b aMOMIAMHUHO )IUPUANH-4-1JT|MeTu |OeH3aMu,
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N-nuknonponuin-5S-[[2-(3tuncynbpamMomnamMuno)-3-gpropnupuaud-4-un|merun]-3,4-
nudrop-2-(2-prop-4-itogaHnanao)OEH3aMU,
N-nuknonponui-3,4-guprop-5-[[3-PTop-2-(2-PpTOpsTUNCYIBHAMONITAMUHO )TUPUUH -
4-un|merun]-2-(2-prop-4-fiogaHuNHO))OEH3AM U,
3,4-nu¢rop-2-(2-prop-4-tiogannnuno)-5-[[3-prop-2-
(MeTuncynbhamMouIaMuHO ) IUpUuarH-4-ui |MeTun |-N-[(2-meTunnponas-2-

UJ1)OKCH |OeH3aMu I,

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

(MeTHyCY 1B aMOMIAMHUHO )TUPUAHH -4 -1 |MeTH |-N-MeTOKCHOeH3aMu I,
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(MeTHIICYIB(haMOMIAMHUHO )TUPUAHH -4-1JT |MeTUI |OeH3aMu A,
5-[[2-(unknonponmicynbhaMOUIaMUHO)-3 -propnupuanut-4-mi|metuin|-3,4-nudTop-
2-(2-pTop-4-itonanunnHo)O0eH3aMu,
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(nmponan-2-
WICYJIb(aMOUTIAMIHO ) TUPUINH-4 -1 |MeTUI |OeH3aMu,
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-(2-
METOKCHUAITHJICYJIb(aMOUIAMUHO ) TUPUIUH -4 -1 |MEeTHJT | OeH3aMu I,
3,4-nudprTop-2-(2-¢prop-4-tonanununo)-5-[[3-pTop-2-(2-
METUJTPONHUICYIb(HaMOUTAMUHO ) TUPUINH-4 -1 |MeTn|OeH3amMus,
3,4-nu¢rop-2-(2-prop-4-tionanununo)-5-[[3-prop-2-[(1-
METHIILUKIO0YTUI)CYNb(PaMOUIAMUHO [MUPpUIUH-4-1T|MeTHT |OeH3aMun,
3,4-nudprop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-
(mponuncyabdaMouTaMUHO ) THPUANH-4-1JT | MeTHI | OeH3aMuU I,
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[3-pTop-2-

(MeTmiCy b aMOMIaMHUHO )TUPUAHH -4-1J1 |MeTu |-N-(2-THAPOKCUITOKCH )OeH3aMH I,
5-[[3-(3tuncynbponmnamMuno)-2-proppenun|merun]-3,4-nudprop-2-(2-prop-4-
HOMaHUINHO)OEH3aMU/I,
5-[[3-(3tuncynbpormnamuno)-2-prophenun|merun]-3,4-nudprop-2-(2-prop-4-
HonaHUINHO)-N-MeTOKCUOeH3aMHI,
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-
(MetuncynbhamMonsiaMuHO )G eHII |MeTH |OeH3aMu I,
3,4-nudTop-2-(2-¢prop-4-itonanununo)-5-[[2-pTop-3-

(MeraHncynbdoHamun)peHun |MeTmi|0eH3amMun,
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4-prTop-2-(2-¢prop-4-iionannnuno)-5-[[3-pTop-2-(MeTuncynbhaMonIaMUHO )TUPUIUH-
4-un|merwuin|beHsamun, u

N-nuknonponuin-2-(2-prop-4-ionanuinuxo)-5-[[3-pTop-2-

(MeTunCcynbpaMOUIaMUHO )THPUIAHH-4-1IT|MeTH |- 1 -MeTHUI-0-OKCONMUPUANH-3 -

KapOokcamun.

13. CoenuHenue unu ero papMareBTUYECKU MpUEMIIeMasl COJb, WU
(apManeBTUYECKH TPUEMJIEMbII CObBAT YKA3aHHOTO COSAUHEHHS HIJIH COJIH,
yKa3aHHOE COeMHEHHUE BBIOPAHO M3 YUCJIA CIEAYIOLUX:
N-nuknonponuin-3,4-guprop-2-(2-prop-4-fioganununo)-5-[[3-prop-2-
(MeTuncynbhaMOUIAMUHO )TUPUIUH-4-1J1 |MeTHJ [OeH3aMu T,
2-(2-pTop-4-itonanunuuo)-5-[[3-pTop-2-(MeTHnCYIbHAMOUITAMUHO ) TUPUTHH-4 -
ui|MeTun|- 1 -MmeTun-6-okconupuanH-3-kapobokcaMum, u
2-(4-uuknonponuin-2-¢pTopaHuanHo)-3,4-nudrop-5-[[3-pTop-2-

(MeTHiCy b aMOMIAMHUHO )TUPUAUH-4-UJ |MeTHI |OeH3aMIA.

14. 2-(4-Luknonponuin-2-pTopanuiauxo)-3,4-nudrop-5-[[3-pTop-2-
(MeTuicynbhaMONIAMHUHO ) IUPUINH-4-1UIT|MeTUI |O€H3aMU UITU €T0
bapmaneBTUUECKH IpUEMIIeMas COJb, MIIN (papMaleBTUUECKH IIPUEMIIEMBbIH COJbBAT

YKa3aHHOI'O COCAUHCHUA WU COJIN.

15. 2-(4-Huknonponun-2-propanuianno)-3,4-nudrop-5-[[3-pTop-2-
(MeTHIICYIb()aMOMIAMHUHO )TUPUAHH-4-1JT |MeTHI |O€H3aMIA UK €T0 HaTpUeBas COJb,
WU €ro KaJiueBas COJib, WK (papMaleBTUYECKH MPUEeMIIEMbIH COJbBAT YKAa3aHHOTO

COCOUHECHUA HUJIN COJIN.

16. @apmaneBTUUECKass KOMIO3ULUSA, COAEPIKALIAsl B KAUECTBE aKTUBHOTO

UHTpEeIUEeHTa COeINHEHNE, COJIb MJIU COJbBAT MO JIoOoMy u3 m.m. 1-15.

17. TepaneBTUueckoe Uiau NPpoPUIAKTUIECKOE CPEACTBO, IPEAHA3HAUEHHOE JUIS
npoaudepaTUBHOroO KJIETOUYHOTO HAPYIIEHUsI, COAEpIKaIlee B KAYeCTBE aKTHBHOTO

UHTpEeIUEeHTa COeINHEHHE, COJIb MJIU COJbBAT Mo Jrobomy u3 m.om. 1-15.
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18. TepaneBTHueckoe Uau NpoPuUIAKTUIECKOE CPEACTBO, IPEAHA3HAUEHHOE IS
npoaudepaTuBHOro KJIETOUYHOTO HapymeHus, mo n. 17, rae npoaudepaTUBHBIM

KJICTOYHBIM HAPYLICHUEM SBJISICTCA pakK.
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