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NHI'UBUTOPBI THCTOHAEAIIETHUJIA3BI

POJACTBEHHBIE 3A5IBKH
1] Hacrosmas 3asBka ucnpainuBaeT NpUOPUTET HAa OCHOBaHUM [IpenBapuTenpbHON 3asiBKU Ha
natent CIIIA Ne 62/697498, nomannoii 13 urosist 2018 r., mosiHOE comeprkaHue KOTOPOU BKIIFOYEHO

B HACTOAIIYIO 3asABKYy MOCPEACTBOM CCBIJIKH.

YPOBEHb TEXHUKHN

[2] HNurnburopsr rucrongeaunerunasbsl (HDAC), kak ObUio mNOKa3aHO, MOIYJHUPYIOT
TPAHCKPHUIILIUIO ¥ BbI3BIBAIOT OCTAHOBKY pocTa, Aup(HepeHUUpOBKy U amonTo3 KJIEeTOK.
HNuruduropsr HDAC Taxke yCUIMBAIOT HUTOTOKCHYECKUE 3P PEKThI TEpANEeBTHUECKUX areHTOB,
UCTIONIb3YEMbIX MPU JICYCHUU paKa, BKJIIOUAs JIyYeBble M XUMHOTEPANEBTUYECKHE MpernapaThl.
Marks, P., Riftkind, R. A., Richon, V. M., Breslow, R., Miller, T., Kelly, W. K. Histone
deacetylases and cancer: causes and therapies. Nat Rev Cancer, 1, 194-202, (2001); u Marks, P.
A, Richon, V. M, Miller, T., Kelly, W. K. Histone deacetylase inhibitors. Adv Cancer Res, 91,
137-168, (2004). Bonee Toro, HemaBHHE NAHHbBIC IMOKA3bIBAIOT, YTO HAPYLICHHE PETYJISILMU
TPAHCKPHUIILIUM ~ MOXET  CIOCOOCTBOBATH  MOJIEKYJISIPHOMY — TMAaTOT€HE3y  HEKOTOPBIX
HeWpoereHepaTUBHBIX 3a00JI€BaHI, TaAKUX Kak 00Jie3Hb XaHTHHITOHA, CITUHAJIbHASI MbIIIEYHAS
arpoust, bokoBoit amuoTpodudeckuii ckiepos u uimemust. Langley, B., Gensert, J. M., Beal, M.
F., Ratan, R. R. Remodeling chromatin and stress resistance in the central nervous system: histone
deacetylase inhibitors as novel and broadly effective neuroprotective agents. Curr Drug Targets
CNS Neurol Disord, 4, 41-50, (2005). B HenaBHeM 0030pe 0000IIEHbI TOKA3aTEIbCTBA TOTO, YTO
abeppanTHass akTMBHOCTb ructoHanerwiTpancdepassl (HAT) u rucronneanermnas (HDAC)
MOKET MPENCTaBJISTh COOO0H 00LIMiT OCHOBHOM MEXaHU3M, CIIOCOOCTBYIOIIHNI HEHPOAEreHEPALIUU.
bonee Toro, wucmonp3dys Mopenb Jenpeccud Ha Mbimax, Nestler HemaBHO MOTYEPKHYJT
TEPaNeBTHUECKUI TMOTEHIMAal HMHTHOUTOpOB neauetwiupoBanus ructoHoB (HDACS) mpu
nenpeccuu. Tsankova, N. M., Berton, O., Renthal, W, Kumar, A., Neve, R. L., Nestler, E. J.
Sustained hippocampal chromatin regulation in a mouse model of depression and antidepressant
action. Nat Neurosci, 9, 519-525, (2006).

[3] CymecrByet 18 U3BECTHBIX YEIOBEUECKUX TUCTOHACAIIETHIIA3, CTPYTUPOBAHHBIX B UETHIPE
KJIACCA HAa OCHOBE CTPYKTYPbl MX AOMOJHUTENbHBIX AoMeHOB. | kmacc Bkmouaer HDACI,
HDAC2, HDAC3 u HDACS u umeer romosnoruto ¢ npoxckamu RPD3. HDAC4, HDACS, HDAC7
u HDACY otHocsaTesa k knaccy Ila u umerotr romonoruto ¢ apoxkkamu. HDAC6 u HDAC 10

COZIepIKaT J1Ba KaTAJIMTUYECKHUX caiiTa u oTHocsTes K kiaccy 1Ib. Knacce 11 (cupTyunbl) BKIFOUaeT



SIRT1, SIRT2, SIRT3, SIRT4, SIRTS, SIRT6 u SIRT7. HDAC11 siBnsieTcs eie OqHUM HEAaBHO
uneHTuuupoBaHHEIM wieHOM cemelicTBa HDAC u uMmeeT KOHCEpBAaTHUBHBIE OCTATKU B
KaTAJIUTHYECKOM LIEHTPE, KOTOPhIE SBJISTIOTCS OOIMMU IJIst neaneTmas kiacca I u kmacca I, u
HMHOI'/Ia UX OTHOCAT K Kyaccy 1V.

4] Hamporus, 6o mnokazano, uro HDAC SBISIOTCS MOIIHBIMH OTPHULATENbHBIMU
peryJiiTopaMu MpoLeccoB aoiroBpeMmenHoi namsitu. Hecnennguyeckue marunOutopsr HDAC
YAYYIIA0T CHHANITUYECKYIO TUIACTHYHOCTD, a TAKXKe TOJNTOBpeMeHHyo namsaTh. (Levenson et al.,
2004, J. Biol. Chem. 279:40545-40559; Lattal et al., Behav Neurosci 121:1125-1131; Vecsey et
al., 2007, J. Neurosci 27:6128; Bredy, 2008, Learn Mem 15:460-467; Guan et al., 2009, Nature
459:55-60; Malvaez et al., 2010, Biol. Psychiatry 67:36-43; Roozendaal et al., 2010, J. Neurosci.
30:5037-5046). Hanmpumep, nuuruduposanne HDAC moxer npeobpasoBars oOyuaroliee cCoObITHE,
KOTOpO€ HE TPUBOAMT K JOJIrOBPEMEHHOH mamsiTH, B oOyd4aromiee CoObITHE, KOTOpOe
AEWCTBUTENIbHO MPUBOINT K 3HAYUTENIbHON HoroBpeMenHol namsatu. (Stefanko et al., 2009, Proc.
Natl. Acad. Sci. USA 106:9447-9452). Kpome Toro, unruduposanue HDAC moxer Taxke
reHeprpoBaTh (POpMy MONTOBPEMEHHOW MaMATH, KOTOpas COXPAHSETCS MOCIe TOrO MOMEHTa,
KOrza HOpMasibHast maMsATh He pabotaer. bbuto nokaszano, uro uaruduropst HDAC yny4maror
KOTHUTHBHBIN AeQUUUT B reHeTHYeckux mozeisix Oonesnn Ambireiimepa. (Fischer et al., 2007,
Nature 447:178-182; Kilgore et al., 2010, Neuropsychopharmacology 35:870-880). Otu nannble
NPEANONaraloT, 4YTO MOAYJSILUSA maMsTH mnocpenctsom uHruOuposanus HDAC wumeer
3HAYUTEJIbHBIN TEPANeBTUYECKUN MOTEHIHA IPU MHOTHX HAPYIIEHUSIX MaMSITH U KOTHUTUBHBIX
(byHKUUHA.

[5] B Hacrosiee Bpemst posb otaenbHbix HDAC B monroBpeMeHHON maMsiTU U3ydasachb B
nByx HemaBHUX mccienoanusix. B Kilgore et al. 2010, Neuropsychopharmacology 35:870-880
ObuT0 TOKa3aHO, uTO Hecnenuduueckue uHruOuropsl HDAC, takme kxak OyTupar HaTpws,
uarudupyror HDAC knacca I (HDAC1, HDAC2, HDAC3, HDACS) u npu 3TOM HE3HAUUTENbHOE
BJIMSIHUE OKa3biBarOT Ha wieHoB cemeiicteBa HDAC knacca Ila (HDAC4, HDACS, HDAC?7,
HDACO9). D10 rosoput o tom, uro uarudbuposanue HDAC knacca I MokeT uMeTh pernaroiiee
3HAYEHHE JUTS YIYYIIEeHUs] KOTHUTUBHBIX (PYHKLHNH, HAOII01aeMOro BO MHOTHUX HCCIIEIOBAHUSX.
HeiictBurensHo, cBepxakcnpeccuss HDAC2, cnenndudeckast st mepeIHero Mo3ra i HeHpOHOB,
Ho He HDACI, cHmwkKaer MJIOTHOCTh NEHIPUTHBIX IIHUIIOB, CHHANTHYECKYI) IUIOTHOCTD,
CHHAINTHYECKYIO TIACTUYHOCTD U (popmuposanue namste (Guan et al., 2009, Nature, 459:55-60).
Hanporus, mpimm ¢ HokayroMm HDAC2 nposiBiisiin MOBBILIEHHYIO CHHANTHYECKYIO TIOTHOCTD,
NOBBIIIEHHYK) CHHANTHYECKYI IUIACTHYHOCTh W TOBBIIIEHHYIO IUIOTHOCTh IEHAPHUTOB B

HeiipoHax. Takue mbimu ¢ aedumurom HDAC2 Takke NpONEeMOHCTPUPOBAIH YIYYIICHHOE



o0y4eHHe U MamsITh B apceHase 00y4aroliX MMOBEAEHYECKUX napaaurM. [laHHoe uccienoBaHue
nemoHcTpupyer, uto HDAC2 sABnsercs KIIOYEeBBIM pEryJsTOpPOM CHHAITOreHe3a U
cHHanTHUecKo ruactuuHoctu. Kpome toro, Guan et al. mokasanm, 4TO NMPOAOIDKUTENBHOE
nedenne mbiuel ¢ npumenenneM SAHA (unarubmrop HDAC 1, 2, 3, 6, 8) BOCIIpOM3BOAMIIO
s¢dextol, HaOmMonmaemble y Mbimell ¢ aepuuurom HDAC2, u ycTpaHAIO KOTHUTHBHBIE
HapyllleHus y Mbllei co ceepxakcnpeccueiit HDAC2.
[6] WNurubuposanne HDAC?2 (cenekTuBHOE MM B KOMOMHALIMN ¢ HHTUOMPOBAHUEM APYTUX
HDAC «knacca I) sBnseTcss mNpuUBJIEKATENbHON TepameBTUYECKOH MHIIEHbIO. Takoe
MHruOMPOBaHUE UMEET NOTEHLHAN JJIS YIIYULIEHUs TIO3HABATENIbHON CIIOCOOHOCTH U 00JIeTYeHus
npouecca OOy4deHMs 3a CUeT YBEJIHUYEHHs CHHANTHYECKOM M JEHAPUTHOW IJIOTHOCTH B
NONYJIINUAX HeHpoHalbHBIX Ki1eTok. Kpome Toro, nnruouposanune HDAC2 Taxoke MOXET OBITh
TEpaNeBTUUECKH TIOJIE3HBIM TPH JIEYeHHHM MIMPOKOTO CHEeKTpa JPyrux 3a0ojeBaHUd U
PacCTpOMCTB.

PACKPBITHE CYITHOCTHU U30BPETEHMUA
[7] B Hacrosiiuel 3asBke npeacTasieHbl coeauHenus @opmyisr I:
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1 ux (hapMalleBTHUIECKH MpHeMIeMble cou 1 kommosumuy, pu 5tom X, R R% R3 R*, q u kom0
A SIBIIIFOTCS] TAKMMH, KaK OMTUCAHO B HACTOSIIIEH 3asiBKe. PacKpbIThie COENMHEHUST U KOMITO3ULIUN
Moay upyroT ructoHoBble Aeanetwinassl (HDAC) (cm., mHanpumep, Tabauust 2 1 3) 1 NOAXOAST
IJIsl  Pa3JIMYHBIX TEPANeBTUYECKUX TNPUMEHEHHH, TaKUX KakK, HalpuMmep, NpPHU JICUCHUH
HEBPOJIOTHYECKUX PACCTPOMCTB, PACCTPONCTB WM HAPYLICHUW NaMITH WM KOTHUTUBHOMN
byHKIMH, paccTpoiicTBa npekpamnenus: ooydenus (disorder of learning extinction), rpuOKOBBIX
3aboseBaHuil Wi WHQPEKIUH, BOCHIAUTENBHBIX 3a00JI€BaHIHN, TeMAaTOJIOTHYECKUX 3a00IeBaHUH,
HEOIUTACTUYECKUX 3a00JI€BAaHUHN, IICUXMUYECKUX PACCTPONCTB U MOTEPH MaMSITH.

[8] Hekortopble coequHeHMs, ONMHMCAHHBbIE B HACTOSIICH 3asBKe, OOJAaNAlOT MOBBIIIEHHOM
WHTHOUpPYIOMIEH aKTUBHOCTBIO TMPU aHAjJu3e KJIETOYHOrO JiM3aTa IO CpPaBHEHHIO C
HETNOCPENCTBEeHHBIMU COSTMHEHUsIMU CpaBHeHus. Hanpumep, Obuto 0OHAPYKEHO, YTO BBEICHHE
apOMATHUYECKUX 3aMeCTUTeNiedl B TOJOXEHUW 3 mnHuppojuauHa (Hampumep, (QeHMIbHbIE U

reTepoapuibHble epeMeHHble it R') mpuBeno k 3HauuTENbHOMY yBENMUeH IO 3()EKTUBHOCTH



B aHanuze kjetouyHoro juszata HDAC2 SH-SYSY no cpaBHeHHIO € aHajoramy, UMEKOIIUMU
HeapoMaTHUYeCKOe 3aMellleHHe B nojoxkeHuu 3 nupponunuHa. Cm., Hanpumep, Tadauny 4, roe
Coenunenus 19 u 20, kax10€e U3 KOTOPbIX MMEET apoMaTHUecKuii nupumuanHun B R!, obnamaror
Oonbieit 3 eKTUBHOCTBIO, YeM HEeLMKInYeckne, Heapomarnieckre CoeanHeHHs] CPABHEHUSI
A-C.

HNOAPOBHOE OITMCAHHME U30OBPETEHUA

1. Obutee onucanue coeOuHernuil

[9] B nacrosueit 3asBke npeacrasiieHO coeauHenue Popmysl I:

WIH ero (papMareBTH4eCKH IpremMieMast Cojlb, TAe:

KOJIbLIO A mpencTaBisieT coOoi GpeHn nim THO eHIT,

X npencrasnser coboit (CRR), O um NR?;

q ¥ t, KaXKIbIil HE3aBUCUMO, TIPEACTABISIIOT cobol 0, 1, 2 wiu 3;

R! npencrapser coboit GeHun UM reTepoapul, KaxkIablii U3 KOTOPbIX HEOOA3aTeNbHO 3aMeleH
ot 1 1o 3 rpymnm, BeIOpaHHbIX U3 RS,

R? npencrasnser coboii ranores, (C1-Caq)anxumn, (C1-Cs)ankoken umu OH;

R® npencrasnser coboif BOMOPO/ UITH TajloTeH,

R* npencrasnsier coboii ranoreH, eciu Koablo A sieasercs penunom, u R* mpeacrasnser coboit
BOJIOPOJ, €CJIH KOJIBLIO A SIBJISIETCS] THO(EHHIIOM,;

R’ npencrasnser coboii sonopon, (C1-Cs)ankun unu (C1-Ca)anxkunO(C-Cs)ankur;

R? u R® kaxnuwlii HesaBucuMoO, mpexcrasiser coboit Bomopon, (Ci-Ca)amkun, ramoren(Ci-
Cy)ankun, (C1-C4)aKOKCH WM TAJIOTEH; U

R® mnpencraBnsier coboit rajoreH, (Ci-Ci)amkmn, ramoreH(Ci-Cq)ankun, (Ci-Cs)amkokcw,
ranoreH(C1-Cs)anmkokeu, (C1-Cs)anxunO(Ci-Cq)ankmn, (Ci-CylankunNH(C1-Cq)ankmn, (Ci-
CaankunN((Ci-Cs)ankun)z, -(Ci-Cs)anxunrerepoapunn uian -(Ci1-C4)anKunreTepOUKInI, TpU
STOM yKa3aHHblE TreTepoapusl M TETePOLMKINI, KaKObld HeoOs3aTeNbHO M HE3aBHCHMO,
3amemieHbl OoT 1 nmo 3 rpymm, BeiOpanHbIX U3 (Ci-Ci)amkuma, ranoreH(Ci-Ci)ankuna, (Ci-

C4)anKOKCH U TajioreHa.

2. Onpedenenus



[10] IIpu ucnonb3oBaHUU B CBSI3U C ONMCAHUEM XMMHUYECKON IPYMIBI, KOTOPast MOXET UMETh
HECKOJIbKO MeCT npucoenunenus, nepuc (-) o0003Ha4aeT MECTO MPUCOSTUHEHUS STOU TPYIITBI K
NepeMeHHOM, IJisi KoTopoit ona ompenenena. Hampumep, -(Ci-Ci)amkunrerepoapun u -(Ci-
C4)ankunreTepOLUKIMI O3HAYAET, YTO MECTO INPHUCOeAMHEHHUs Haxoxutcs Ha octatke (Ci-
Ca)amxm.

[11] Tepmuubl “rano” u “rajgoreH” OTHOCSTCS K aToMy, BeiOpaHHOMY u3 (ropa (¢pTopo, -F),
xJopa (xyopo, -Cl), 6poma (bpomo, -Br) u #iona (#oxo, -1).

[12] Tepmun “ankun” NpU HCIONB30BAHMM MO OTHAENBHOCTH MWJIM KaK YacTu OONbLIEro
¢parmMeHTa, TaKOro Kak “TaJIOT€HAJKWI , O3HA4YaeT HACBIIIEHHBbIH HEPa3BETBJICHHbIN WU
Pa3BETBJICHHBbIM MOHOBAJIEHTHBIN YIVIEBOJOPOAHBIM pagukal. Eciu He yka3aHO HMHOE, TO
aJIKWJIbHAS rpymmna oObIYHO conepkut 1-6 aromos yriepoaa, T.e., (C1-Ce)amkm.

[13] TepmuH “rasoreHankui’ BKJIHOYAET MOHO-, TIOJU- U NMEPrajJOreHaJKUIIbHbIE TPYIIIbI, I71e
rajloreHbl HE3aBUCUMO BbIOpaHbI U3 (TOpa, XJIopa, Opoma u ioxa.

[14] Tepmun “ankokcu” O3HA4YaeT ANKWIBHBIM paauKall, TPCUOENMHEHHBIH dYepes
CBSI3BIBAIOIMI aTOM KHCIIOpo#a, mpencrasiennbiii -O-ankuinom. Hanpumep, “(C1-C4)ankokcu”
BKJIIOUAE€T METOKCH, TOKCH, MPOIIOKCH ¥ OYTOKCH.

[15] TepmuH “rajoreHajkokcw’  TpPEACTABIsieT COOOH  raJOreHaJIKWIBHYK — TPYIIY,
NPUCOCIUHEHHYI0 K JApPyromy (parMeHTy MOCPEACTBOM aTOMa KHCJIOpPONa, Hampumep, Oe3
orpannyenus -OCHF2 unu -OCF3.

[16] Tepmun «rerepoapwia» OTHOCHTCS K S5-12-uneHHOMY (Hampumep, S5- WM G-4JIEHHOMY)
apoOMaTHUYeCKOMY paaukany, comep:kamemy 1-4 rerepoatoma, BbiOpaHHbIX U3 N, O u S.
IetepoapunbHas Tpynmna MOXKeT OBITh MOHO- WM OWLMKJIWYECKOW. MOHOLMKIUYECKHI
rerepoapwil BKJFOUAET, HAaNpUMep, THEHWI, (YpaHWs, MHPPOJIWI, MUMHAA30JII, MUPA3OIHIL,
TPUA30JIUJ, TETPA30JUJ, OKCA30JWJ, H30KCA30JMUJI, OKCAaIUA30JMJI, THA30JWI, H30THA30JIUI,
TUATUA30NWJ, TUPUIAWI, NUPUAASHHWI, MUPUMHUIUHWI, MUPA3UHWI W T.J. bulukindeckue
reTepoapuiibl BKJIIOYAIOT TPYIIBL B KOTOPHIX MOHOLMKJIMYECKOE TeTepOapHJIbHOE KOJbIO
KOH/IEHCHUPOBAHO C OIHUM WJIH HECKOJbKMMHU ApWIIbHBIMHU WM T€TE€POAPUIIbHBIMH KOJBLAMH.
HeorpannumBaromue mpuMepbl BKJIOYAIOT WHAOIWI, MUMHAA30MUPHAUHHI, OEH300KCa30JIHII,
OEH300KCOAHA30J NI, HWHAA30IMI, OeH3UMMIA30JUI, OEH3THA30IMI, XHHOJMWI, XHUHA30JUHUI,
XUHOKCAJTMHUI, MUPPOJIOTTHPUITHIL, MUPPOJIOTTHPUMUTUHII, MUPA30JIOMUPUAHHII,
TUEHOTUPUIUHILI, THEHOTUPUMHUIHHUJI, WHIOJU3HHII, TTYPUHILI, HATUPUIUHUIT H ITEPUIHHIIT.
Crnenyer moHMMaTh, YTO MPU UX YKA3aHUU HEOOsI3aTeNbHbIE 3aMECTUTENN B Te€TEPOAPHIbHON
rpyIne MOTYT NMPHUCYTCTBOBATh B JIFOOOM 3aMEI[aeMOM IMOJIOKEHUH M BKJIOYATh, HAIMPHUMED,

MOJIOKCHHUE, B KOTOPOM Ir€TCpOapuII MPpUCOCAUHEH.



[17] Tepmun «reTeporukInm 03Ha4aeT 4-12-uneHHoe (Hanpumep, 4-0-4JIeHHOE) HACBIIIIEHHOE
WIM 4YaCTUYHO HEHACBIIIEHHOE TeTEepPOLUKINYECKOe KOJbLO, coxepxkamee or 1 no 4
reTepoaToMoOB, He3aBUCUMO BbIOpaHHBIX U3 N, O u S. I'eTepOonuKINIbHOE KOO MOXKET OBITh
MOHOHLIMKJIMYECKUM, OWLUKINYECKUM (HampuUMep, MOCTHKOBOE, KOHIEHCHPOBAHHOE WIIU
CIIUPOOUIMKIINIECKOE KOJIBLO) UM TPULHKJINIECKUM. | €TepOMKINIBHOE KOJIBIIO MOXKET OBITh
NPUCOEINMHEHO K CBOEHW OOKOBOH rpymme y JiroOOro rerepoaroMa WM aroMa YIJiepojaa, 4To
NPUBOIUT K CTa0MIbHOW CTpykType. IlpuMepbl Takmx HACHINEHHBIX WJIH YaCTHYHO
HEHACBILIEHHbIX ~ TEeTEPOLUKINYECKHUX  PaJuKajJoOB  BKJIKOYAIOT  Oe3 OrpaHUYEeHUs
TeTparuapoPypaHui, TETPAruAPOTHEHWI, TEPAruAPONUPAHUI, MUPPONUIAUHII, MUPUAUHOHWIL,
MUPPOIUAOHUN, MUMNEPUAUHUT, OKCA3OJUAVHWI, NUNEPA3UHUI, AUOKCAHUJ, JUOKCOJIAHWII,
MOP(OITHHMUI, auruapodypasu, JUTUAPONUPAHUIL, JUTHIPONIUPUINHNITL,
TETPaAruApONUPUIUHNIL, JUTUAPONUPUMUAUHUIL, OKCETaHMUJI, a3eTUIVHUII 51
TETPAruAPONUPUMUANHWI.  TepMHH  «TeTepOLMKIMI»  TaKXKe  BKIOYAET,  HalpuMmep,
HEHACBIILEHHbIE MeTEPOLIUMKINIYECKUE PAAUKAJIbI, KOHACHCUPOBAHHbBIE C APYTUM HEHACBILEHHBIM
FeTePOLUKINYECKUM PaJUKAJIOM WJIU apWIbHBIM, WUJIU T€TEPOAPUIIbHBIM KOJIBLIOM, TaKHE Kakx,
Hanpumep, TeTparuipoHa THPUINH, WHJIOJIMHOH, JUTHAPONUPPOIIOTPHA3O,
UMUA30MIUPUMHUINH, XUHOJINHOH, JUOKCACIUPO-AeKaH. Takke cieayeT MOHUMATh, UYTO MPHU UX
HAJIMYMH, HeoOs3aTeIbHbIE 3aMECTUTENN B T€TEPOLIUKIIMIIBHOM TPYIIIe MOTYT MPUCYTCTBOBATh B
Jr000M 3aMeIaeMOM MOJIOKEHUH U BKJIIOYATh, HAPUMEP, TIOJIOKEHUE, B KOTOPOM reTePOLIUKIIUI
NPUCOEANHEH (HampuMep, B Cilydae C HeoOs3aTeNbHO 3aMEINEHHBIM TIeTePOLUKIIMIOM HIIN
reTepOLUKIINIIOM, KOTOPBIH HEO0S3aTeIbHO 3aMeIIeH).

[18] TepmuH «KOHIEHCUPOBAHHBIN» OTHOCUTCA K JBYM KOJIbLIAM, KOTOpBIE MMEKOT JBa
COCEIHUX KOJIBLEBBIX aTOMa APYT C IPYTOM.

[19] TepmuH «CnMpO» OTHOCUTCS K JBYM KOJIbIIAM, KOTOPbIE MMEIOT OOIIMH aTOM KOJIbIIA
(Hampumep, yriepon).

[20] TepmuH «KMOCTHKOBBII» OTHOCUTCS K IBYM KOJIbLIAM, KOTOPBIE PA31eIIIOT TPU KOJIbLEBBIX
aToma JIpyr ¢ APYrOM.

[21] OnaHTHOMEpBI MPEACTABISIFOT COOOW OAMH M3 THIIOB CTEPEOM30MEPOB, KOTOPBIE MOTYT
BO3HHKATh M3 XUPAJTBHOTO LIEHTPA WIIH XUPATBHBIX IEHTPOB. DHAHTHOMEPHI MTPEACTABISIFOT COOOM
napbl CTEPEON3OMEPOB, 3ePKaJIbHbIE N300paKEHUs] KOTOPBIX HE MOTYT HAKJIAIBIBATBCS APYT HA
Apyra, Jauie BCero NoTOMy, 4TO OHH COAEPKAT aCUMMETPUYHO 3aMELICHHBIN aTOM YIJIepOoAa WIH
aToM yriieposa, KOTOPbIA AEHCTBYET KaK XUpaJIbHbIA HeHTp (HeHTpsI). «R» 1 «S» mpencrasisroT
co00ii aOCOMOTHYIO KOH(PUTYPALHIO 3aMECTUTENIeH BOKPYT OJHOTO FJTH HECKOJIBKUX XUPATBbHBIX

aTOMOB yIJIEpPOAa, Te KaKIOMY XUPAJIbHOMY LIEHTPY mpucBauBaercs npedpukc «R» mmm «S» B



3aBHCUMOCTH OT TOTO, SIBJISIETCS JIM KOHQUIYpalUs XHUPaJbHOTO IEHTPa MPaBOCTOPOHHEH
(BpamieHue Mo 4acCOBOW CTpEJIKE) WJIM JIEBOCTOPOHHEH (BpalleHHe MPOTUB YaCOBOU CTPEJIKH).
Ecnu noBopoT HamnpasJieH MO 4acOBOM CTPEJIKe WM BIIPABO OTHOCUTENIBHO XUPAJIbHOTO YIJIepo/a,
npepukc «R» o3Havyaer HampasieHHe BIpaBo. Eciu MOBOPOT HampamiieH NMPOTHB YaCcOBOH
CTPEJIKHM WJIH BJIEBO OTHOCHTENIBHO XUPAJIBHOTO yriieposa, npedukc «S» O3HavaeT HampaBJeHHe
BJIEBO.

[22] Ecnu oguH SHaHTHOMEP HAa3BaH WM H300pa’ke€H MO CTPYKTYpe, U300pa’K€HHBIA WM
HA3BAaHHbBIM SHAHTUOMED SIBJIAETCS ONTUYECKU YUCTHIM MO MeHbluel mepe Ha 60, 70, 80, 90, 99
unu 99,9% no macce. IIporeHT onTH4YecKoil YUCTOTHI 110 Macce MPEACTaBIsAeT COOOI OTHOIIEHNE
Macchl 3HAHTHOMEPA K MAacCe 3HAHTUOMEPA IUIIOC MacCa €ro ONTUYECKOro U30Mepa.

[23] Ecnu coenuneHue n3o0pask€HO CTPYKTYpHO 0€3 yKa3aHUsl CTEPEOXUMHH B XHMPAJIbHOM
LIEHTpe, CTPYKTYpa BKJFOUAET JIMOO KOHPUIYPALHIO B XUPATbHOM LIEHTpPE, INO0, AIbTEPHATUBHO,
MoOyI0 cMech KOH(PUTYpaLuil B CTEpEOr30Mepax XUpPaIbHOrO LIEHTPA.

[24] Tepmun «pauemaT» WIH «paLlEMUYECKash CMECh» O3HAYAeT COCIMHEHUE SKBUMOJISPHBIX
KOJIMYECTB JIByX YHAHTHOMEPOB, I7Ie TAKHME CMECHU HE MPOSIBIIAIOT ONTHYECKON aKTUBHOCTH, T.€.
OHHU HE BPALIAOT INIOCKOCTh MOJISIPU30BAHHOIO CBETA.

[25] B KoOHTekcTe MAaHHOTO JOKYMEHTa, TEePMHUHBI «CYOBEKT» M «IALHUEHT» MOTYT
UCTIONIb30BaThCsl KaK CHHOHHMMBI M O3HAYAIOT MJIEKONHUTAOINee, HY)KJAKoIeecss B JIUSHUH,
HanpuMep, TOMAIIHHE JKUBOTHbIC (Hampumep, cOOaKH, KOIIKU U T.I.), CEIbCKOXO3SIHCTBEHHbBIE
JKUBOTHbIE (HAITPUMEp, KOPOBBI, CBHHBH, JIOLIA U, OBLbI, KO3bI U T.I1.) ¥ JJA0OPATOPHBIE JKUBOTHBIE
(HarmpuMep, KPBICHI, MBILIH, MOPCKHE CBHHKH U T.I.). OOBIYHO CYOBEKTOM SIBIISIETCS UEJOBEK,
HY>KIAIOIIUNICS B JICHEHUU.

[26] B Hacrosmyro 3asBKy BKJIIOUYEHBl (HapMALIEBTUYECKH TPUEMJIEMbIE COJIH, a TaKXkKe
HeWTpaibHble (POPMbI OMUCAHHBIX B HACTOSIIEH 3asBKe coenuHeHwWH. s ucrmonip30BaHHS B
JIEKaPCTBEHHBIX Tpernaparax COJH COCAMHEHUH OTHOCSTCS K HETOKCHYHBIM «(hapMaLeBTHUECKU
NpUeMJIEMBbIM ~ COJIM».  DapMaleBTHYECKH TNpPUEMIIEMblE COJIEBbIe (OPMBI  BKJIFOYAKOT
(apMarieBTHYECKH TPHUEMJIEMbIE KHCIIOTHBIC/aHUOHHbIE WJIM OCHOBHBIE/KATHOHHBIE COJIH.
dapmaLeBTHYECKH TPHUEMJIEMble OCHOBHBIC/KATHUOHHBIE COJIM BKIIFOYAIOT COJHM HATPHS, KaJHs,
KaJbLyUs, MarHus, JU3TaHOJaMHUHA, H-MeTuwi-D-rmokamuHa, L-nu3unHa, L-aprunnHa, aMMoHus,
STaHOJAMUHA,  MMIepasyHa W TpudTaHonaMuHa.  DapMaleBTUYECKH  IpHUEeMIIEMble
KHUCJIOTHBIE/aHHOHHBIE COJIM BKJIFOYAIOT, HAMpuMep, amnerar, OeH3oicyib(oHat, OeHsoar,
OukapOonar, Owuraptpar, KapOOHAT, UUTpaT, MAWTHAPOXJIOPUA, TIJIFOKOHAT, TJyTaMar,
TJIMKOJIMJIAPCAHWIIAT, TeKCHIIPE3OPLMHAT, THAPOOPOMHUI, THAPOXJIOPHIA, MajiaT, MaJeniar,

MAaJIOHAT, HUTPAT, CTeaparT, CyKLHHAT, CyJIb(]ar, TapTpaT u TO3MIAT.



[27] Tepmun «dapManeBTHUECKH NPHEMJIEMbI HOCUTENb» OTHOCHTCS K HETOKCHYHOMY
HOCHUTEJII0, abIOBAHTY WJIM OCHOBE, KOTOpas He HapymaeT (hapMaKOJIOTHYECKYI0 aKTHBHOCThb
COEJIMHEHMs, C KOTOPbIM OH COCTaBJeH B KoOMIoO3uLuio. PapmalleBTHUECKH NpHUEMIIEMbIe
HOCUTENH, aJbIOBAHTHI MJIM OCHOBBI, KOTOPbIE€ MOKHO HCIOJb30BaTh B OIMCAHHBIX B
KOMITO3ULIMSIX B HACTOSINEH 3asBKE, BKIIIOYAIOT O€3 OrpaHW4YeHHss HOHOOOMEHHHKH, OKCHI
AFOMUHUS, CTe€apaT AJIOMHMHUS, JIELUTHH, CbIBOPOTOYHBIE OENKH, TaKHE€ KaK ChIBOPOTOYHBIN
anpOyMuH 4enoBeka, OydepHble BelecTBa, Takue Kak (ocdarsl, rmunH, COpONHOBAs KUCIIOTA,
copOaT Kanus, CMECH HETOJHBIX TJHIEPUIOB HACHILEHHBIX PACTHTENBHBIX JKHPHBIX KHCIOT,
BOJIY, COJIU MJTH 3JIEKTPOJIUTBI, TAKHE KaK MPOTAMHUHCYJIb(AT, KUCIbIH AuHATpuil pocdar, KUCIbIi
docdar xanus, XJIOpUA HATPUSA, COJMM LUHKA, KOJJIOWAHBIM TUOKCHI KPEMHHs, TPUCHIIUKAT
Mar"usi, NOJUBUHWINMPPOJIUIOH, BELIECTBA HAa OCHOBE LEJUIIOJIO3bI, IOJHUITUIIEHIJIUKOID,
KapOOKCUMETWIILIEIUTIONIO3y HATPUS, TOJMAKPUIIATBI, BOCKH, OJIOK-TIOJMMEPbl TOJIUITUIICH-
MOJINOKCUITPOITUJIEH, IO TUIICHIJIMKONb U JIAHOJIUH.

[28] TepmuHbl «ieueHHE» U «JIEUUTH» OTHOCATCS K OOpPAaTHOMY Pa3BUTHIO, OOJIErYEeHUIO,
CHIJKEHUIO BEPOSITHOCTH PAa3BUTHS WM TIOAABJICHHIO NPOTPECCUPOBAHUS 3a00JEBAHUS I
pacCTpONCTBA, WM OJHOTO, U HECKOJIBKMX UX CUMIITOMOB, KaK OMUCAHO B HACTOSIIEH 3asBKeE.
B HEKOTOpBIX BapuaHTaX BOILUIOLIEHUS H300PETEHNUS JIEYEHHE MOYKHO IPOBOAMTB MOCIIE Pa3BUTHUS
OJTHOTO MJIM HECKOJBbKHUX CHMIITOMOB, T.€. TepareBTUYeckoe JedeHue. B nmpyrux Bapuanrax
BOILJIOLIECHUST H300PETEHHS JIEYSHHE MOXKHO MPOBOAMTD MPU OTCYTCTBUU CHMIITOMOB. Hanpumep,
JeYeHne MOXeT ObITh HAa3HAYEHO BOCIPUUMYHBOMY HHAMBHIY OO TOSBICHHS CHMIITOMOB
(HampuMep, B CBETE CUMIITOMOB B aHAMHE3€ W/HJTU B CBETE TeHETHUECKUX WJIH IpyTruX (pakTopoB
BOCIIPHMMYHBOCTH), T.€. MPOQUIAKTHYECKOE JiedeHHue. JleueHne TakKe MOXKHO MPOIOJDKHUTH
MoCjie MCUE3HOBEHHUS CHMITOMOB, HampuMmep, AJis MPeNOoTBpALeHUs] WJIH OTCPOYKU UX
MOBTOPEHUSL.

[29] TepmuH «3¢p(HeKTUBHOE KOJHMUECTBOY» TN KTE€PANEBTUYECCKU () (HEKTUBHOE KOJIHMUYECTBOY
BKJIFOYAET KOJIMYECTBO COSAMHEHUS, ONMCAHHOE B HACTOSIIEH 3asBKe, KOTOpoe OyIeT BbI3bIBATH
OMoNOrNYecKUi MM MEIULUMHCKHH OTBET cyObekTa, Hampumep, or 0,01 go 100 mr/kr maccel

TeJa/IeHb MPEIOCTaBIEHHOrO CoeAnHeHus, HanpuMmep, 0,1 — 100 Mr/kr Macchl TeJa/eHb.

5. Onucanue uwitlocpamueHvIx cOeOUHeHUl

[30] B mepBoM BapuaHTe BOIUIOLICHHS H300pETEHUS MIPEICTaBIeHO coenuHeHne @opmybr I
(R%)q

RLX NN N
\H/ | NH



WK ero (apMaleBTHYECKH MpUEeMIIeMasi COJb, TIPU 3TOM NEPEMEHHBIE SIBIIAIOTCS TAaKUMH, Kak
onucaHo Bbie Ay Popmyier 1.

[31] Bo BTOpOM BapHuaHTe BOILIOLIEHUS U300peTeHUs MpeacTaBieHo coenqunenne @opmyie 11:
2
(R%q

R‘QH
™~ R

XU

4
R (In;
Wik ero (apMaleBTHYECKH MpUeMIIeMasi COJb, TIPU 3TOM MEPEMEHHbIE SIBJIIIOTCS TAaKUMH, Kak
onucaHo Bbile Ay Popmyier 1.

[32] B tperbem BapuaHTe BOILIOLICHHS U300pPETEHUs, MPEACTABICHO coennHeHue DopmyJibl

TIT wt Hla:

(R?)

; NH (R,
Rl N RS po R
X \ﬂ/ | = RLX N\n/N S

N |
© & 0O Nz
R3
7S
R (IMT); v R3 (TITay;

WK ero (apMaleBTHYECKH MpUEMIIEMasi COJb, TIPHU 3TOM NMEPEMEHHBIE SIBIIIOTCS TAaKUMH, Kak
onucaHo Bbie Ay Popmyier 1.

[33] B uerBepToM BapuaHTe BOIUIOMEHUS n300pereHus q B odoit u3 @opmyn 1, I, T, nm
Illa pasen O unu 1; a R? mpencrasnsier co0oi rajoreH, ecid ¢ paBeH 1, rie ocTanbHbIE
MEpPEeMEHHbIE TAKHE, KaK ONMUCAaHO Bbile 151 Popmysl L.

[34] B msarom BapuaHTe BOIUIOmEHUs u300pereHus coennHenue Dopmynsl 1 sBrsercs

coenunennem @opmyisl IV nnu IVa:
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NH
H 2 NH
e b M O
2 1
X Y Rx N\H/N SN
C N =z |
(9] N. .=
R3
7S
R (IV); wm R3 (IVa);

WM ero ¢papMaleBTHYECKH TPUEMIIEMOH COJIBIO, TIPH 3TOM NEPEMEHHBIE ABIISIOTCS TAKUMHU, KakK
onucaHo Bbile a1 Popmyuiel L.

[35] B mecrom BapuaHTe BoIUIOMeHus n300peTenus R* B mo6oii us ®@opmyn I, 11, 11, Ila, IV
win IVa npencrasinsier coO0l rajoreH, Ipu 3TOM OCTaJIbHbIE TEPEMEHHbBIE TaKHe, KaK OMHCAHO
Boie st @opmynel 1 wiam 11 4eTBEepTOro BapuaHTa BOIUIOLIEHUS n300pereHus. B kauecTse
ansTepHaTuBbl, R* B mro60it u3 ®@opwmyin I, I, III, Ila, IV unu IVa npencrasnser co6oit ¢prop,
IPU 3TOM OCTajlbHbIE NEPEMEHHbIE Takue, Kak omnucaHo Bbime anid @opmynsl I wnu ans
YeTBEpPTOrO BApPUAHTA BOILIOIIEHHUs M300peTeHus. B kauecTse ere OfHON anbTepHaTHBEL R’ B
moboit u3 @opmyn 1, 11, I, ITla, IV wm IVa npencraBisier co0od BOAOPOA, MPU 3TOM
OCTajibHble TepEeMEHHble Takue, Kak omucaHo Bbimie s Popmynsl I wnu ans dyerBepToro
BapUaHTA BOTUIOLICHUST U300PETEHUSI.

[36] B cempMom BapuaHTe BoILIOMmeHHs n300perenus R* B mo6oii u3 ®@opmya I, 11, 111, Illa,
IV wnu IVa npexacrasisier coboit pTop, MpU 3TOM OCTaJIbHBIE MEPEMEHHbBIE TaKUE, KAK OMHCAHO
BbiLIe st @opmyisl I it U1t 4eTBEPTOrO, WIIH LIECTOrO BAPHAHTA BOIUIOIIEHHS H300pETeHMUS.

[37] B BochMOM BapuaHTe BomIOmeHus1 n300perenus X B modoi uz @opmyn I, 11, 111, I1la,
IV wm IVa npencrasnser coboit (CRRP), mpu 3TOM OCTanbHBIE NEpeMEHHBIE TaKhe, Kak
onucaHo Bbime ans1 Popmynbl I unm 11 4eTBepTOro, WIECTOrO, WJIM CEAbMOTO BapHUaHTa
BOIUIOLICHHS U300PETEHUSI.

[38] B nepsaToM BapuaHTe BomomeHHs H300peTeHns u R?, u R® B mro6oit u3s ®opmyn 1, 11, 111,
IIa, IV wnu IVa npencrasiisier coOoi BOIOPOA, NIPH 3TOM OCTaJIbHbIE TEPEMEHHbIE TaKHe, KaK
onucaHo Belme ansd Popmynsl I wiu s 4eTBEpTOro, IIECTOrO, CEAbMOrO, MU BOCBMOIO
BapHUAHTA BOIUIOIIEHHS H300pETEeHUSsI.

[39] B necsitom BapuaHTe BOIIIONMEHUSI U300pETEHUS MPEACTABIIEHO coennHeHne Popmynier V

uid va:
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Ui

Wi €ro q)apMaLIeBTI/ILIeCKI/I npuemjieMasi COJib, MpU 3TOM MEPEMCHHBIC ABJIAIOTCA TAKUMH, KaK
OIMMCAaHO BBIIIC OJIA CDOpMy.]'IbI I, Wi AJist 4€TBEPTOro, MECTOro, MU CEAbMOI'0 BapHUaHTa
BOILJIOIICHMA I/1306peTeHI/I$I.

[40] B onuHHagATOM BapWaHTE BOIUIOIIEHUS H300pPETEHHs] TNPEACTABIEHO COEIHHEHUE

®opmyinsl VI unu Via:
R1
R!
NH
Qal  Gour
NN A H
| NN
0 Nz b
G N .~
RS
]
R (VI);wmm Rs (VIa):

HJIU €ro (I)apMaLIeBTI/I‘{eCKI/I npuemiieMast COJib, NMpu 5TOM NEPEMCHHBIC ABJIAOTCA TAKUMU, KaK
OIMMCaHO BbIIIEC JOJIA (I)OpMy.HbI I wmu pns YE€TBEPTOro, MECTOoro, C€AbMOro, Ujiu BOCbBMOI'O
BapHaHTa BOIJIOIICHUA I/1306peTeHI/I$I.

[41] B nBeHaamaroM BapuaHTe BOIUIOUICHHS H300peTeHUsT MPEACTABIEHO COEIMHEHUE

®opmynsl VII nnu Vlla:
R! R!
NH
T, s
O N~ O N..z
RS
2
4 . R )
R (VII), UJIu 3 (_V]Id),

Win ero (papMaleBTUYECKH TpPHEMJIEMast COJIb, TIPU 3TOM OCTAJIbHbIE MEPEMEHHBIE SIBIISTIOTCS
TaKUMH, KaK ONMUCAHO BbIwe 17151 @opmyiisl I mnu A5 4eTBepTOro, WecToro, CeAbMOro, BOCbMOrO,
WK IEBATOTO BAPHAHTA BOIUIOIIEHUS H300pETeHNUSI.

[0042] B TpuHannaToM BapuaHTe BOIIoLieHHs u300peTenus R B moboii uz ®opmyn I, 11, 111,
Ia, IV, IVa, V, Va, VI, Vla, VII wi VIla npencrasnsier co0oil eHuT winu S5-0-4IeHHbIN
MOHOLMKJIMYECKHUH reTepoapuil, KaXKIbli U3 KOTOPBIX HEOOSA3aTENbHO 3aMeIleH OHOMN nim Ooee

rpynmnaMu, BEIOpaHHBIMHU U3 R, Ipu 5TOM OCTasIbHBIEC TIEPEMEHHBIE TAKHE JK€, KaK OMUCAHO BbIIIE
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s @opmynbl I mnm 4yeTBepTOro, IMIECTOrO, CEIbMOTO, BOCBMOIO, WJIM IEBSTOTO BapHaHTA
BOILIOIIEHUST N300peTeHns. B kayecTBe ajbTepHATHBHI, R! B mo6oii us3 ®opmyn I, 11, 111, Ila,
IV, IVa, V, Va, VI, VIa, VII wim VIla npencrasisier co0oit GeHm1, MUPUAHHII, MTHPA3UHIIL,
MUPUIA3UHUT WIA THPUMUAIUHIUL, KKl U3 KOTOPBIX HEOOS3aTeIbHO 3aMellleH 1 - 2 rpymnmnamuy,
BbIOpaHHBIMU U3 RE, Ipu 5TOM OCTabHBIE IEpEMEHHbIEe TaKKe, KaK OMUCAHO BhIMIE 1711 POpMYITbI
I wi derBepTOro, MIECTOrO, CEOBMOTO, BOCHBMOIO, HJIM JI€BATOrO BAPUAHTOB BOILIOIICHUS
u3obperenust. B kadecTBe ele OqHON aIbTePHATHUBHI, R! B nro6oit u3 ®opmyn I, I, 111, IIIa, IV,
IVa, V, Va, VI, Vla, VII unu VIla npencrasisier coOO0H THA3OII, THATUAZOIIII, UMUIA30JIHIL,
MUPA3OJIIIT WJIM OKCA30JIMJI, KOKABIH M3 KOTOPBIX HEoOs3aTeNbHO 3aMelleH 1-2 rpymnmnamu,
BbIOpaHHBIMU 13 R®, Ipu 5TOM OCTabHBIE IEpEMEHHbIE TaKKe, KaK OMUCAHO BhILIe JJ1s1 POopMyIIbI
I wmmu derBepTOro, ImMECTOro, CEIbMOTO, BOCBMOTO, FJIM JIE€BSTOrO BApHUAHTOB BOILIOIIECHUS
n300peTeHus.

[43] B uerbipHagnaToM BapuaHTe BOILIOMEHHs H300peTenust RC B moboii u3 @opmyn I, 11, 11,
Ila, IV, IVa, V, Va, VI, Vla, VII unu VIla npencrasnsier co6oii ranoreH, (Ci-Cs)ankun uim
(C1-C4)ankunO(C1-Cs)ankun, mpu 3TOM OCTaJIbHbIE TIEPEMEHHBIEC TaKUE, KaK OMHCAHO BBILIE IS
®opmyiel I wnu A 4eTBEpPTOro, MWECTOro, CEIbMOr0, BOCBMOTO, AEBSATOr0, WIH TPUHAILATOrO
BapHAHTOB BOILIOLIEHHs u300peTeHus. B kauecTse anbrepHaTuBbl, R° B moboii uz @opmyn I, 11,
III, IIa, IV, IVa, V, Va, VI, VIa, VII unu VIla npexncraenser coboii ¢rop, MeTun wiu
CH>OCH3, nipu 3TOM OcCTajibHbIE TIEpEMEHHbIE TaKKe, KaK OMUCAHO Bhime 1jisi @opmyibl 1 wiu
IUTsl 4€TBEPTOro, MIECTOrO, CEAbMOIrO, BOCBMOIO, JAEBSITOrO, WIM TPHHAILATOTO BapHAHTOB
BOIUIOLIeHUs1 n300perenus. B kadecTse eme ogHoM anmpTepHaTuBbl, R¢ B mo6oit uz ®@opmyn I, 11,
IIL, IIa, IV, IVa, V, Va, VL, VIa, VII wiu VIla npexncrasnser coboii ranoreH, rajoreH(Ci-
Cyankun wm (C1-C4)ankui, mpu 3TOM OCTajIbHbIE TIEPEMEHHbBIE TAKUE, KaK OMHCAHO BbIIIE IS
@opmyiiel I wim A 4eTBEPTOrO, MECTOr0, CENbMOr0, BOCBMOTO, AEBSITOTO, WM TPUHAIIATOTO
BApPHUAHTOB BOIUIOIIEHHs M300peTeHus. B kadecTBe eme oqHON anbTepHATUBBL, R B MHOOOH U3
Qopmyn I, I, IT1, Ila, IV, IVa, V, Va, VI, VIa, VII unu VIla npencrasisier codoii pTop, MeTu
win CHF, mpu 3ToM ocTajbHbIe TIEpeMEHHbIE TaKKe, Kak OnmucaHo Beime st @opmysl 1 wu
YeTBEPTOro, IIeCTOr0, CEeIbMOT0, BOCBMOIO, JEBSITOrO, WU TPUHAANATOIO BapHAHTOB
BOIUTOIICHUST U300peTEHHSI.

[44] B nsTHaamatoM BapuaHTE BOIUIOLICHHS W300pETEHHs] MPEACTABIEHO COEIUHEHUE,
onucaHHoe HIke B paszgene "lIlpumeps!". B HacToAIyIO 3asBKY BKJIFOUEHBI (hapMaLeBTHUECKU
MpUEMJIEMbIE COJIA U CBOOONIHBIE (DOPMBI IPUBEIEHHBIX B KAYECTBE MPUMEPOB COSIUHEHHI.

4. IIpumenenue, KOMno3uyuu u gedeHue

[45] B HekoTOpbIX BapuUaHTaX BOIUIOMICHHWS W300PETEHUSI COCMUHEHUS W KOMIIO3UIIUH,
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ONMHCAaHHbIE B HACTOSIIEH 3asiBKE, MPUMEHUMBI Ul JIEYEHUs COCTOSIHMH, CBSI3aHHBIX C
akTuBHOCTEIO HDAC. K TakuM COCTOSIHUSIM OTHOCSITCS, HAIIPUMED, ONTUCAHHBIE HIKE COCTOSTHHS.
[46] B HemaBHUX OT4YeTax MOAPOOHO OIMUCHIBAETCS BAKHOCTh ALETHJIMPOBAHHSI TMCTOHOB B
¢dyHkumsax neHrpanbHoi HepBHOM cucteMbl (LIHC), Takux xak HelipoHanbHas nudepeHnuanmys,
¢dbopmMupoBaHUe MaMATH, HAPKOTHUECKast 3aBUCUMOCTh U aenpeccus. (Citrome, Psychopharmacol.
Bull. 2003, 37, Suppl. 2, 74-88; Johannessen, CNS Drug Rev. 2003, 9, 199-216; Tsankova et al.,
2006, Nat. Neurosci. 9, 519- 525). Takum 00pa3om, B OJHOM aCIeKTe MpeaiaraeéMble COSTHHEHUS
U KOMIIO3UIIMM MOTYT OBITh NPUMEHHMMBbI IPH JIEYEHUH HEBPOJOIMYECKOrO0 pacCTpOiCTBa.
IIpumMepsl HEBPOIOTUYECKUX PACCTPOMCTB BKIOYAIOT: (1) XpOHHUYECKHE HEWpOIereHepaTHBHbIE
3a005eBaHMs, TaKHe KaK CEeMEWHbIH M cropanudeckuii OOKOBOH aMHOTPO(UUECKHH CKIEpO3
(FALS u ALS, cooTBeTCTBEHHO), ceMeliHas U cnopagudeckas Oone3Hb IlapkuHcoHa, Oone3Hb
XaHTUHITOHA, CeMeiHas M cropaaudeckas Oone3Hb AublreiiMepa, paccesHbIl CKJIEpO3,
MBIIIEYHast JUCTPOdUsl, OJMBOMOHTOLEpeOeIUIApHas aTpousi, MHOXXECTBEHHAs CHCTEMHAs
arpodusi, bone3Hb BuibcoHa, mporpeccupyomui HaabsaaepHbli napanny, 1uddys3Has 0oae3Hb C
tenblamu JleBu, noOHO-BucouHas nonesasi aereHepanys (FTLD), kopTukopeHTaTOHUTpaIbHAS
JiereHepanys, MpOrpeccUpyroliasl ceMelHas MUOKJIOHMYECKas AMHJIETNCUs, CTPUOHMUIpPaJbHas
AereHeparys, TOPCUOHHAS AUCTOHMS, 3CCEHLIMANBHBIN TpeMop, cuHapoM JlayHa, cuaapom XKt
ne na Typerra, 6onesnb Xannepsopaena-Ilnarua, nuadberudeckas nepudepudeckasi HeHpPONIaTHsi,
NyTHJIUCTUYECKass JeMeHIus, aeMeHiws, cBsizaHHas co CIIM/lom, BoO3pacTHas IeMEHIHS,
BO3PACTHOE HAPYLIEHWE TaMATH W HeWpOoJereHepaTHBHbIE 3a00JIEBaHMs, CBSI3aHHBIE C
AMHJIOUZIO30M, HAINpHMEp, BbI3BaHHbIE NPHOHHbIM Oenkom (PrP), koropwlii cBsizaH C
TpaHcMHCCUBHON rybuaToii sHuedanomatuein (bonesnp Kpelitudpensara-Axkoda, cuHIpOM
I'epctmana-IlItpaycnepa-llletinkepa, ckpednu u Kypy), U OOJie3HU, BbI3BAaHHBIE U3OBITOYHBIM
HakorienneM nucratnHa C (HacnencrBeHHast anrmonatusi nucratmHa C); u (i) ocrpeie
HeWpoJereHepaTHBHbIE PACCTPONCTBA, TAKHE KAaK TPABMATHYECKOE TOBPEXKIEHHE TOJIOBHOTO
Mosra (Hampumep, TOBPEXKIECHHE TOJOBHOTO MO3Ta, CBA3aHHOE C XHUPYPrHYECKUM
BMEIIATEILCTBOM), OTEK MO3Ta, IOBPEXKACHHE Nepu(epHIECKUX HEPBOB, MOBPEKICHUE CITUHHOTO
Mmo3sra, 6onesns Jlefira, cuanpom [ 'miteHa-bappe, mu3ocoMHbIe OOIe3HN HAKOIUIEHUS, TAKHE KaK
munodycuuHo3, 6oIe3Hp Anbriepa, CHHAPOM O€CIOKOWHBIX HOT, TOJIOBOKPY)KEHHE B PE3yJIbTaTe
nererepaunu LIHC; maronoruun, BOZHUKAOLIME MTPH XPOHHYECKOM 3JI0YTIOTPEOICHIN aJIKOTOJIEM
WM HApKOTHUKaMH, BKJIIOYAsi, HAIPUMEP, ACTEHEPALMI0 HEHPOHOB ToJyOOro MSTHA M MO3KEUKa,
IBUTaTEeNIbHbIE PACCTPOWCTBA, BBI3BAHHBIE JICKAPCTBEHHBIMH CPEACTBAMH, IATOJIOTHH,
BO3HHKAIOIIHE C BO3PACTOM, BKJIFOUAsl JACTEHEPALMIO HEHPOHOB MO3JKEYKa U KOPTHKAIBHBIX

HeﬁpOHOB, BEAYLIYIO K KOTHUTHUBHBIM W [JBUIATCJIbHBIM HAPYLICHHUAM, W IATOJIOTHH,
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BO3HHKAOIUE TPU XPOHUUYECKOM 3JI0yTIOTPeOIeHIH aM(pETaMUHOM, B TOM YHUCIIE JereHeparus
HEWPOHOB 0a3aJbHBIX T'AHTIINEB, MPUBOASINAS K JBUraTEIbHBIM HAPYILICHUSIM, MATOJIOTHYECKHE
WU3MEHEHHUs1, BOSHUKIINE B PE3yJIbTATE O4aroBOH TPaBMBbI, TAKOH KaK MHCYJIbT, O4aroBast UIIeMHUs,
COCYIUCTasl HEJOCTATOYHOCTh, TMIOKCHYECKU-UIIEMUYECKasl SHUEe(paNTonaTus, TUIEePTINKEMHUS,
TUTIOTJIMKEMUSl WM TIpsMasl TPaBMa; MATOJIOTHH, BO3HHMKAIOIIME KAaK HEraTHBHBINH MOOOYHBIN
3¢ deKT TepaneBTHUECKUX MPEnapaToB U METOAOB JieueHus! (HarpuMep, AereHepanns HeHpOHOB
NOSICHOW M SHTOPHHAJIBHONW KOpPBI B OTBET HAa MPOTUBOCYAOPOKHBIE J03bl AHTArOHUCTOB
rayTamatHoro peuenropa kimacca NMDA) u pemenuws, ceszaHHas ¢ Bepnuke-Kopcaxosa.
Hesponorndeckne HapylLieHHs, BJIHUSIOIINE HAa CEHCOPHBbIE HEHPOHBI, BKIIOYAIOT AaTaKCHIO
Opunpeiixa, nuaber, nepudepuveckyr0 HEHPONATHUIO U AEreHepalui0 HEHPOHOB CETYATKU.
Jlpyrue HeBpOJIOTHYECKHUE pPacCTPOICTBAa BKIIOYAIOT IIOBPEXKIEHHE HEPBOB WM TPaBMY,
CBSI3AHHYIO C MOBPEXIACHNEM CIHHHOTO Mo3ra. HeBposorndeckue HapymeHus: JUMONUECKOH U
KOPKOBOH CHCTEM BKIIFOHAIOT LiepeOpanbHblil ammionnos, atpoduro I[luka u curgpom Perra. B
JAPYroM acneKkTe HEBPOJIOIMYEeCKHe PacCTPOMCTBA BKIIIOYAIOT PACCTPONCTBA HACTPOEHUS, TaKHe
KaKk a(heKTHBHBIE PACCTPONCTBA M TPEBOKHOCTD; PACCTPOICTBA COLMAIBHOTO ITOBECHNUS, TAKUE
Kak aedeKThl XapakTepa W pPacCTpOICTBA JIMYHOCTH, PAcCTPOHCTBA OOy4YeHHs, NaMATH |
MHTEJIJIEKTA, TAKNE KaK YMCTBEHHAsl OTCTAJIOCTh U AeMeHLus. Takum 00pa3oM, B OTHOM acIieKTe
PaCKPBITbIE COENUHEHHST U KOMITO3ULIMM MOTYT OBITh MPUMEHUMBI MPH JICUEHUH IMU30(PPEHUH,
nenupusi, cuaapoma aedpurura BHUManus (ADD), muzoadexkTHBHOrO paccTpoicTBa, O0Ne3HH
Anbureiimepa, cuHapoma PyOunmireiina-TeiOu, nenpeccuu, MaHWUW, PacCTPOHCTB Ae(uUIMTA
BHUMAaHUS, HAPKOTUYECKOW 3aBUCHMOCTH, NEMEHLUH, BO3OYKICHUs, araTHH, TPEBOXKHOCTH,
NICUX030B, PACCTPOWMCTB JIMYHOCTH, OHIOJSAPHBIX PACCTPOHCTB, YHUIOJSPOro adQeKTHBHOrO
paccTpoiicTBa, 0OCECCHBHO-KOMITYJIbCUBHBIX PACCTPOWCTB, PACCTPOWCTB MHIIEBOIO MOBEICHHS,
MOCTTPABMATHYECKHIX CTPECCOBBIX PACCTPONCTB, PA3IPAKUTEIbHOCTH, PACCTPONUCTB MOBENEHUS U
PacCTOPMOKEHHOCTH Y MOJPOCTKOB.

[47] Tpanckpunius CUUTAETCA KIIOUEBBIM 3TANlOM B IpPOLIECCaX AOJTOBPEMEHHONM MNaMATH
(Alberini, 2009, Physiol. Rev. 89, 121-145). Tpanckpunuuu crnocoOCTBYIOT crielu(puIecKrue
MoAU(UKAIMM XPOMATHHA, TAaKHEe KaK AaleTIIMPOBAHHE THUCTOHOB, KOTOPbIE MOIYJIUPYIOT
B3aumogeiicreue rucroHos ¢ JIHK (Kouzarides, 2007, Cell, 128:693-705). Monupuuupyromue
bepmenTsl, Takue kak rucrorauermnTpancdepassl (HAT) u ructonossie neanerunassl (HDAC),
PETYINPYIOT COCTOSIHUE ALETHIMPOBAHMS TMCTOHOBBIX XBOCTOB. B o0meMm, auermimpoBaHHe
THCTOHOB CITIOCOOCTBYET 3KCIPECCUU T€HOB, TOT/Ia KaK A€aLETHINPOBAHNE THCTOHOB MTPUBOANT K
MOABJIEHUIO TeHOB. MHOTOUHCIIEHHBbIE UCCNeOBaHMs Moka3anu, 4to aktuBHass HAT, nAM®-

OTBETHBIH ssieMeHT akTuBupyroiiero 6enka CREB-cBs3biBaromuii 6enok (CBP), Heobxonuma amst
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JOJTOBPEMEHHBIX (POPM CHHANTUYECKOW IUIACTMYHOCTH U JOJTOBPEMEHHOW MamsITH (B LEJsIX
o3HakomJyeHus1 cm. Barrett, 2008, Learn Mem 15:460-467). Takum o0pa3oM, B OZHOM acriekTe
npeasaraéMble COEAMHEHUS M KOMIIO3MLUU MOTYT OBITh MPUMEHHMMBI JUISI CTUMYJIMPOBAHUS
KOTHUTHBHOHN (QYHKIMH U yIy4IIeHHst 00y4eHust 1 (GOPMUPOBAHUS AMSITH.

[48] Onmnucannbple B HacTosmel 3asBKE COCIUHEHUS W KOMIIO3UIUM TaKXKe MOTYT OBIThb
NPUMEHHUMBI JUIs JiedeHHst TPUOKOBBIX 3a001€BaHNN W MH(EKLNI.

[49] B npyrom acnekre COeAUHEHHsS] U KOMITO3ULIMH, ONUCAHHBIE B HACTOSIIEHN 3a8BKE, MOTYT
ObITb TNPUMEHHMBI JUI JIEYEHHS BOCHAJUTENBbHBIX 3a00J€BaHMN, TAKUX KakK HHCYJIBT,
PEBMATOMIHBIN apTPUT, KpAacHasl BOJTYAHKA, SI3BEHHBIN KOJHUT U TPAaBMATHUYECKOE MOBPEXKICHHE
rosnioBHoro mo3ra (Leont et al., PNAS, 99(5); 2995-3000(2002); Suuronen et al. J. Neurochem. 87,
407-416 (2003) and Drug Discovery Today, 10: 197-204 (2005).

[SO0] B eme omHOM acriekTe ONMMCAHHBIE B HACTOSALIEH 3asiBKE COSTUHEHUS U KOMITO3ULIUU MOTYT
ObITh CIOJIB30BAHBI [UISl JIEUEHHSI PaKa, BBISBAHHOTO NMpoJH(eparieil HeOmIaCTHIECKHX KIIETOK.
Takue BHIBI paka BKIIOYAIOT, HAIIPUMEP, CONUIHBIE OMYyXOJH, HOBOOOPA30BAHUS, KAPLIMHOMBI,
CapKOMBI, JIeHK03bl, TuMpombI 1 T.11. B oqHOM acnekre pakoBblie 3a00€BaHMs, KOTOPBIE MOXKHO
JIEYUTh ONUCAHHBIMU B HACTOsALIEH 3asBKE COSAMHEHUSIMH U KOMITO3ULIUAMH, BKIIKOYAIOT, HO HE
OTPaHUYHUBAIOTCS MPUBENEHHBIM: paK Ceplla, pakK JIETKUX, pPaK >KeJIyJI0YHO-KUIIEYHOTO TPAKTa,
paK MOYEINOJOBBIX IyTeH, pak IEe4YeHH, paK HEPBHOW CHUCTEMbI, TMHEKOJOTHYECKHH pak,
reMaTOJIOTMYECKH paK, paK KOKM M PaK HAINOYEYHHKOB. B OZHOM acmekTe COequHEeHHs U
KOMITO3ULIMH, ONMHCAHHBIE B HACTOSILIEH 3asBKe, NMPUMEHUMBI U JICYEHUS paka CepAala,
BBIOPAHHOTO U3 CapKoMbl (aHTHOCapkoma, GudpocapkoMa, pabIoOMHOCAPKOMA, JTUIMOCAPKOMA),
MHKCOMBI, pabIoMHOMBI, (prOpPOMBI, JTUTIOMBI U TE€PATOMBbI. B JpyroM acmekre COenMHEHHs U
KOMITO3ULIH, ONMHCAHHBIE B HACTOSLIEH 3asBKE, NMPUMEHUMBI JUIA JICYEHUS paKa JErKuX,
BBIOPAHHOTO W3 OpPOHXOreHHOH KapUUHOMBI (TUIOCKOKJIETOUHAs, Heaud@epeHInpoBaHHas
MEJIKOKJIeTOUHas, Hequd depeHINPOBaHHAS KPYITHOKJIETOYHAS! aIEHOKAPIITHOMA), aJIbBEOJISIPHON
(OpOHXUONISIPHON ) KAPIIUHOMBI, OPOHXUATBHOU aIEHOMBI, CAPKOMBI, TUM(OMBI, XOHAPOMATO3HOU
raMapToOMbl M MeE30TEJIHOMBL. B ONHOM acmekTe COenNWHEHHs W KOMITO3HMIIHMH, OIMMCAHHBIC B
HACTOSIIEH 3asiBKe, MPUMEHUMBI JUIS JICUSHHS PaKa )KeITYAOYHO-KHIIEYHOTO TPAKTA, BBIOPAHHOTO
U3 paka muIeBona (TUIOCKOKJIETOUHAs KapLUWHOMA, aJeHOKAPIMHOMA, JIEHOMHOCAPKOMA,
auMmdoma), kenyaka (kapuuHoma, JuMpoMa, JTeHOMHOCAPKOMA), TMOMKETYIOYHOU KeJle3bl
(ameHOKapUMHOMA NPOTOKA, MIIFOKOMA, WHCYJIMHOMA TacTPUHOMA, KapLUHUHOWIHBIE OMYXOJH,
BUIIOMA), TOHKOW KHWIIKU (aJeHOKapUUHOMA, JuM(oMa, KapUUHOWUIHBIE OIMyXOJH, CapKOMa
Kamomy, nefioMnoma, remManruoma, Junoma, Herpopubpoma, ¢ubpoma) M TOJNCTONW KHIIKH

(ameHokapumHOMa, TYOyJIsipHAsh aeHOMa, BOPCUHYATAs aeHOMa, raMapToma, Jieliomuoma). B



16

OJITHOM acreKTe COeMHEHUs U KOMIIO3HUIINH, ONHUCAHHbIE B HACTOSILLIEHN 3asiBKe, MPUMEHUMBI JJIs
JIEYeHHsT paka MOYETIONOBBIX IyTeH, BHIOPAHHOIO M3 paka Moyek (aAEHOKApLUHOMA, OMyXOJb
Bunema [HedpoOnacroma), numdoma, JeHKEeMHs), MOYEBOTO MYy3bIpsI H  yPETPHI
(TIIOCKOKJIETOUHAS KaPLMHOMA, IEPEXOAHO-KJIETOYHAS KAPLITHOMA, aJIEHOKAPIIMHOMA), IPOCTATHI
(ameHOKapuMHOMA, cCapkoMma) U siMYeK (CEeMHHOMa, Teparoma, SMOpPHOHANbHAs KapLUHOMA,
TEpPaTOKapLUHOMA, XOPHUOKAapLMHOMA, CAapKOMa, WHTEPCTHLMAIbHO-KJIETOYHAs KapLMHOMA,
¢ubpoma, pubpoaneHoma, aleHOMATOUIHbBIE OIYXOJIH, JIUTIOMA). B 0OTHOM acnekTe coequHeHus
U KOMIIO3MLIMM, ONHMCAHHbIE B HACTOALIEH 3asBKe, NMPUMEHUMBbl A JIEUEHUs pakKa IEUeHH,
BBIOPAHHOIO W3 TremaroMbl  (TernaToLEJUIIOJISIpHAS — KapLUMHOMA), XOJAHTHOKAPLTHOMBI,
renaTod1acTOMBbl, AHTHOCAPKOMBI, TeNaTOLEIUTIOJIAPHON aIeHOMBI U T€MAHTHOMBL.

[S1] B HekoTOpBIX BapuaHTax BOIUIOLIEHUS H300PETEHHs] COEJUHEHHUs, OIMCAHHbIE B
HACTOSIIIEH 3asiBKE, OTHOCSTCS K JICYEHUIO paka KOCTH, BHIOPAHHOTO M3 OCTEOTE€HHOW CapKOMBI
(ocTeocapkoMmbl), ¢ubpocapkombl,  3jJ0Ka4ecTBEHHONW  (PUOPO3HOW  T'HMCTHOLIUTOMBI,
XOHJIPOCAPKOMBI, capkoMbl FOuHTra, 3110KauecTBEHHOM TUM(OMBI (PETHKYJIOKIETOUHAS CAPKOMa),
MHOK€CTBEHHOM T'MTAHTCKOM MMEJIOMBI, 3JIOKYECTBEHHOW TI'MTaHTOKJIETOYHOM OIMyXOJIEBON
XOPJOMBI, OCTEOXOHAPOMBI (OCTEOXPSINEBbIE 3K30CTO3bI), NOOPOKAYECTBEHHOW XOHIPOMBI,
XOHAPOOIACTOMBI, XOHAPOMHUKCOPHUOPOMA, OCTEOHI-OCTEOMBI i THTAHTOKJIETOYHBIX OIMYXOJICH.
[S2] B onHOM acnekTe CO€AMHEHUs] W KOMIO3WMIIMH, OIMHMCAHHbIE B HACTOSILEW 3asiBKE,
NPUMEHUMBI Il JICYEHUS] paka HEPBHOW CHUCTEMbI, BBIOPAHHOTO M3 paka yeperna (OcTeoma,
reMaHTUOMa, TpaHyJieMa, KCaHTOMa, Ae(GOpPMHPYIOLIMI OCTHT), MO3TOBbIX 00O0JIOUEK
(MEHUHrHMOMa,  MEHHMHI'HMOCApKOMa,  [JIHOMAaTO3), TOJIOBHOrO  Mo3ra  (aCTPOLIMTOMA,
Meny/uiodjJacTomMa, [JIHOMa, SIEHAMMOMa, TepMHUHOMAa [muHeanomal, MyJabTH(OpMHAas
rIHO0IACTOMA, OJIMTOACHIPOTIIMOMA, IIBAHHOMA, PETHMHOOJIACTOMA, BPOXKIEHHBIE OIMyXOJH) U
CIMHHOTO MO3ra (HeHpodudpomMa, MEHMHTMOMA, TIIMOMA, CAPKOMA).

[S3] B onHOM acnekTe COeAMHEHHUs U KOMITO3ULIMH, OMMCAHHbIC B HACTOSILIEN 3asBKE, MOTYT
OBITh HWCIOJNB30BAHBI JJIsI JICUEHHUs THHEKOJIOTMYECKOTO paka, BBIOPAHHOIO W3 paka MaTKH
(kapuuHOMa SHIOOMETpPHUs), IMEeHKW Marku (KapUuHOMa INeHKH MATKH, MPeIomyXoJieBas
IVCIIIa3HUs] [EHKH MaTKU), SUYHUKOB (KapLUHOMA SIMYHUKOB [CEpO3Hasi UCTaIEHOKAPIITHOMA,
MYLIMHO3HAasi LICTaeHOKapLIMHOMA, HeKJ1acCHu(pUIMPOBaHHAS KapLuHOMa|,
rpaHyJo3aTeKOKJIETOUYHbIE OIMYyXOJH, omyxonu u3 kierok Cepronu-Jleinura, aucrepmMuHOMa,
3JIOKAQUYECTBEHHAS TEPAaTOMa), BYJbBBI (IUIOCKOKJIETOYHAS KAapLUHOMA, HHTPASMUTEIHAIbHAS
KapUUHOMA, aJeHOKapLuHOMa, (udOpocapkoma, MenaHoMa), OOTHHOKJIETOYHOH KapLUHOMBI,
IUTIOCKOKJIETOYHOH ~ KApLMHOMBI,  CKBAMO3HOM  KapIMHOMBI, OOTPHOMIHOW  CapKOMBI

(sMOpuoHanbHas pabromMuocapkoma) 1 GaIoNueBbIX TPyO (KapLHHOMA).
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[S4] B onHOM acnekTe CO€AMHEHUs] W KOMIO3MIMH, ONHCAHHBIE B HACTOSLIEH 3asiBKE,
NPUMEHNMBI JUI JIGYEHUS] paka KOXH, BBIOPAHHOTO W3 3JIOKAYECTBEHHOM MEJaHOMBEI,
0a3aMbHOKJIETOYHON  KapUMHOMBI,  IUIOCKOKJIETOYHOro  paka,  capkombel  Kamommn,
IVCIIIIACTUYECKUX POJUHOK-HEBYCOB, JINTIOM, aHTHOM, 1epMaToGuOpoM, KEJIOUAO0B U IICOprasa.
[SS] B onHOM acnekTe COeAMHEHHUS U KOMIIO3ULIMM, OMMCAHHbIE B HACTOSILIEH 3asBKE, MOTYT
OBITH UCTIOJIB30BAHBI JJIS JICUEHUS paKa HAAIIOUYEIHHKOB, BBIOPAHHOTO M3 HEHPOOIaCTOMBL

[S6] B onHOM acnekTe COeAMHEHHUS U KOMIIO3ULIMM, OMMCAHHbIE B HACTOSILIEH 3asBKE, MOT'YT
OBITb HCIIONB30BAHbI U JICUEHHUs] paka, KOTOPBIA BKIJIOYAaeT 0O€3 OrpaHHYEHHs: JIEHKEeMHH,
BKJIFOYasl OCTPbIE JIEMKO3bI U XPOHUYECKUE JIEHKO3bI, TAKUE KaK OCTPbIH JTUM(POLUTAPHBIN JTEHKO3
(ALL), octpbrii MuenonnHelii seiiko3 (AML), xponuueckuil nmumdoruraphsiii neiiko3 (CLL),
XpOHUYECKHUH MuenoreHHsli neiiko3 (CML) 1 BoocaTOKIETOUHBIH J1eHK03; TUM(OMBI, TAKUE KaK
koskHble T-kierounsie muMdombl (CTCL), HexoxHble nepudpepudeckue T-kaeTodHbIe TUM(OMBI,
auM(pOMBI, CBsi3aHHbIe ¢ T-kieTouHbM uMdoTpodHbIM BupycoM denoeka (HTLV), Takue kax
T-xnerounsiit neiikosz/mimdpoma B3pocibeix (ATLL), Gone3np XOmKKHHA M HEXOIKKHHCKHUE
auM(pOMBI, KPYIHOKJIETOUHbIe JUM(pOMBL, anuddy3Hble KpymHble B-kierounsle JIuMEGOMBI
(DLBCL), numpoma bepxurra, me3orenuoma, nepBuvHas JuMdoma LEHTPaJIbHOW HEPBHOM
cuctembl (LIHC);, MHOXeCTBEHHAsi MHEJIOMa; NETCKUE COJMIHBIE OMyXOJIH, TAKHE KaK OIyXOJIH
TOJIOBHOTO MO3ra, Hehpobiacroma, peTHHOOIAcTOMa, ONMyXojb BuiibMa, OMyXoiw KOCTeH U
CapKOMBbI MSTKHMX TKaHEH, CONMIHBbIE OMyXOJH B3POCIBIX Ha MO3AHEH CTaauM, TaKue Kak pak
TOJIOBBI U 1€ (HAIpUMeEp, PaK MOJIOCTH PTa, TOPTAHH U MHUILEBOA), PAK MOYETIOJOBBIX OPTraHOB
(HampuMep, pak MPOCTAThI, MOYEBOTO My3bIPsi, TOYEK, MATKH, SMYHUKOB, SIUYEK, MPSIMOU KUIIKH
U TOJICTOH KHIIKH), paK JIETKUX, paK TPYAH, paK MOMKEITYIOUHOM KeJie3bl, MeJIaHOMAa U IpyTrHe
BUJbI paka KOXH, PaK >KeNy[Ka, OMyXOJIM TOJIOBHOTO MO3ra, pak MEeUeHU M paK IUTOBHUAHOMN
JKeJe3bl.

[S7] B omHOM acmekTe B HACTOsIIEH 3asBKe NpPENCTaBJIeH CHocod JjedeHus: CyObekTa,
CTpajarollero HeBPOJOTrHYECKUM PacCTPONCTBOM, PACCTPOMCTBOM UM HApyLIEHUEM NaMsATH WU
KOTHUTHBHOH (PYHKIIMH, yracaroIluM pacCTPONCTBOM 0OyUeHHs], TPHOKOBBIM 3a00JI€BAHHUEM HITH
uH(peKed,  BOCHAJIUTENbHBIM  3a00Je€BaHHEM,  T€MATOJOTHUECKUM  3a00JIieBaHHEM,
NICUXHUYECKUMH PACCTPOMCTBAMH W OMYyXOJEBBIM 3a00JI€BaHMEM, BKIOYAIOLINI BBEICHUE
cyOBbekTy 3¢(HEKTUBHOTO KOJUYECTBA COSNUHEHHs, ONIMCAHHOIO B HACTOSINEH 3asBKE, WIH €ro
(apMareBTHIECKH PUEMIIEMON COJIH, FJTH KOMIIO3HLIMY, COAEpIKaLIeld COeNMHEHNEe, OITMCAHHOE
B HACTOsIIIIEN 3as1BKE.

[S8] B HacTosimeli 3asiBKe MPENCTaBJIEH Takke Crocod JiedeHus cyObekTa, cTpamaromero (a)

pacCTpOWCTBOM WJIM HApyUIEHHWEM KOTHUTHUBHOW (DYHKIUH, CBS3aHHBIM C OOJIE3HBIO
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AnbireriMepa, 3alHel KOPTUKAJIbHOW artpodmuel, rumpouedanueii HOPMAIBHOTO HaBJICHUS,
Oone3Hpt0 XaHTUHITOHA, BBI3BAHHOM Cy/IOpOraMu NOTepel MamsITH, IH30ppeHnel, CHHAPOMOM
PyOunmreiina-TeitOn, cuagpomom Perra, nmempeccueid, CHHIPOMOM JIOMKOH X-XPOMOCOMBI,
JeMEHLHeH ¢ TenblaMu JleBu, COCyAMCTOM OEMEHLUEH, COCYAUCTBIMM KOTHUTHUBHBIMU
HapymenusmMu (VCI), Oonesnbto buHcBaHrepa, 100HO-BHCOUHOM [OJIEBOM JereHepauueit
(FTLD), C/IBI, nucnexcueii, OONbIIMM JENPECCHBHBIM PACCTPONCTBOM, OHIOJISPHBIM
pPacCTPONCTBOM, a TAaK)K€ COLMANbHBIMU, KOTHUTUBHBIMU PAaCCTPOMCTBAMH M PacCTPOHCTBAMU
o0y4eHus1, CBA3aHHBIMU C ayTH3MOM, TPAaBMAaTHUECKUM IMOBpexkIeHHeM ronosaoro mosra (TBI),
XpoHH4YecKol TpaBMmatudeckoi sHHOedanonaruein (XTI), paccesHHpiM ckiepo3om (PC),
CUHIPOMOM Jne(unuTa BHUMAaHUS, TPEBOXKHBIM PACCTPOMCTBOM, YCIOBHOHM peakuued cTpaxa,
MAHUYECKUM PaccTpOCTBOM, 00CeCCUBHO-KOMITYJIbCUBHBIM paccTpoicTBOM,
NoCTTpaBMaTHYeCKUM cTpeccoBbiM pacctporicTBoM (ITTCP), pobueii, counanbHbIM TPEBOXKHBIM
paccTpOMCTBOM, BOCCTAaHOBJIEHHEM IIOCNIE JIEKAPCTBEHHOW 3aBHUCHMOCTH, BO3PACTHBIM
HapyieHneM namatu (AAMI), BO3pacTHBIM CHIKEHHEM KOTHMTHBHBIX (yHKuuii (ARCD),
arakcuell, Oonesnbto IlapkuHcoHa wim nemeHumeidl npu OonesHu IlapkuHcona; wm (O)
reMaTOJIOrMYeCKUM 3a00JIeBaHHEM, BBIOPAHHBIM M3 OCTPOrO MHEJOHIHOTO JIEHKO03a, OCTPOro
IPOMHUENIOLUTAPHOTO JIEHK03a, OCTPOro JTUM(OoOIaCTHOTO JIEHK03a, XPOHHUECKOTO MHEJIOT€HHOT'O
JeKo3a, MHEJOJUCILIACTUYECKUX CHHIPOMOB M CEPIIOBHIHO-KJIETOYHOW aHeMuw;, Wik (B)
HEOIUIACTUYECKUM 3a00JieBaHneM;, WiH (T') pacCTPOUCTBOM mpekpaiienus ooydenus (disorder of
learning extinction), BBIOpPAaHHBIM M3 MPEKPALIEHUS CTPaxa U MOCTTPABMATHYECKOTO CTPECCOBOTO
paccTpoiicTBa, wiu (1) moTepell ciyxa WIM HapylmeHueMm ciyxa, win (e) ¢GuOpo3HbIMU
3a00NeBaHUSIMU, TAKUMH Kak Gpudpo3 nerkux, pudpo3 mouek, Guodpo3 cepaua U CKISPOASPMUS,
win (k) OONSIMM B KOCTSIX y TMAILMEHTOB, MMEKINUX PaK, WiK (3) HeHUpOmaTudeckoil OOJIbio;
BKJIFOYAIOLTNI BBeeHHE CYOBEKTY 3()(EKTHBHOTO KOJMYECTBA COENUHEHMs, OMHCAHHOTO B
HACTOSIIIEH 3asBKe, MM ero (apMameBTUYECKH MPUEMJIEMOW COJIM, HJIM KOMITO3HUIIHH,
copeprKalieil CoOeqMHEeHNe, OMMCAHHOE B HACTOSLIEH 3asiBKE.

[S9] Taxxe mpencrasien criocod edeHus: CyObeKTa, CTpamaromero 0ojie3Hbo AsbIreimMepa,
Oone3Hpt0  XAHTUHITOHA,  JIOOHO-BUCOYHOW  JAeMeHIMed,  arakcueil — @puapetixa,
MOCTTpaBMaTHYeCKUM cTpeccoBbiM pacctpoiictBom (IITCP), Gonesnwsto IlapkuHCOHA wiH
BOCCTAHOBJICHHEM TIOCJIE€ JIEKAPCTBEHHOH 3aBUCHUMOCTH, BKIIIOYAIOIIUN BBEACHHE CYOBEKTY
5 (PEKTUBHOrO KOJNMYECTBO COCAMHEHHUS, ONHCAHHOTO B HACTOSALIEH 3asBKe, WJIH €ro
(apMareBTHIECKN PUEMIIEMON COJIH, FJTH KOMIIO3HLIMY, COAEpIKalIeld COeNMHEHNEe, OITMCAaHHOE
B HACTOsIIIIEN 3as1BKE.

[60] Taxxe mnpeacTaBieHO COEAWHEHHE, OMNUCAHHOE B HACTOALIEH 3asBKE, WU €ro
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(apMaLieBTHUECKU TTpUeMIIeMasi COJIb, WIIH MPEACTABIIEHA KOMIIO3UIIMSI IJIs JICUSHHSI OJTHOTO HITH
OoJtee ONMMCaHHBIX COCTOSHUIL.
[61] Taxxe npeacTaBiIeHO COEAWHEHHE, OMNUCAHHOE B HACTOALIECH 3asBKE, WU €ro
(dapMaLleBTHUECKU TMpUEMJIeMasi COJib, FJIM TPEACTABIIEHA KOMITO3ULIUSL JJIsl TIOJNyYEHUs
JIEKapCTBEHHOTO CPENCTBA IS JIEUSHUsI OJTHOTO W O0JIee ONMMCAHHBIX COCTOSTHUIA.
[62] Taxxe MoryT OBbITH BBIOpaHBI CYOBEKTBI, CTPANAIOIINE OTHUM WJIH 0OJiee U3 OMHCAHHBIX
COCTOSIHMM, 1O JIEYEHUs] ONHCAHHBIM B HACTOALIEH 3asBKE COEQUHEHUEM, WU €ro
(bapMaLieBTUUECKU TPUEMJIEMON COJIBIO, UJIH MPEACTABICHHOW KOMITO3UITHEH.
[63] B HacTOslEM pacKpPHITUM TaK)XKe NPEACTABIEHbI (PapMaLleBTUYECKH IpHEMIIEMbIe
KOMITO3ULIMM, COJAEp’Kalie COEIMHEHHE, ONHUCAHHOE B HACTOSLIEH 3asBKe, WU €ro
dapMaLieBTUYECKU MPUEMIIEMYIO COJb, U (papMaleBTUYECKH IPHUEMJIEMbIH HOCUTEIb. JTHU
KOMITO3ULMM MOKHO HCIOJIb30BATh JJIsl JIEYEHUS] ONHOrO MM OoJjiee OMHMCAHHBIX BbIIIE
COCTOSTHU.
[64] Komnosuuuu, ONUCAHHBIE B HACTOSIIEW 3asBKE, MOXHO BBOJUTH MEPOPAIBHO,
MAPEHTEPANIbHO, C TIOMOIIBI) HHTAJSIIMOHHOTO CIPesi, MECTHO, PEKTAJIbHO, HA3aJIbHO, OYKKAJIbHO,
BarMHaJIbHO WM Yepe3 UMILIAHTUPOBAHHBIN pe3epByap. TepMUH «apeHTepaIbHbINY B KOHTEKCTE
HACTOsIIIeM  3asBKM  BKJIKOYAET  MOJAKOXKHbIE,  BHYTPUBEHHbIC,  BHYTPUMBILICUHBIE,
BHYTPUCYCTaBHBbIE, WHTPACUHOBUHAJIbHBIE, BHYTPUTPYIHUHHBIE, WHTpaTeKaJIbHbIE,
BHYTPHIIEUEHOUHbIE, BHYTPHOYATrOBbIE M BHYTPUUEPEITHbIE MHBEKIIUU WK CITOCOObI HHPy3un. B
HACTOSILIYIO 3asBKY BKJIFOUEHBI JKHIKHE JIeKapCTBEHHbIE (HOPMBI, MpernapaThl IJIs MHBEKIIHIA,
TBEpPAbIE IUCTIEPCHOHHBIE (OPMBI U  JIEKApCTBEHHbIE (DOPMBI  JJII MECTHOTO WU
TPAHCAEPMAJIbHOTO BBEICHUSI COCTIMHEHHSI. .
[65] Taxxe ciaenmyer mOHMMATh, YTO KOHKpPETHAs MO3UPOBKA U CXeMa JIEYeHHsl st JIEOOOro
KOHKPETHOTO MarreHTa Oy1eT 3aBUCeTh OT MHOKECTBA (PakTOPOB, BKIIIOUAS BO3PACT, MAcCy Tela,
olliee COCTOSTHUE 3OPOBbS, TOJ, AUETy, BPEMsl MpHeMa, CKOPOCTh BBIBEIEHUS, KOMOMHAIIHIO
JIEKAPCTBEHHBIX CPEJICTB, 3aKJII0YEHHE JIEYAIero Bpada U TSHKECTh KOHKPETHOTrO 3a00JIeBaHUs,
MOJJIesKAIIero JieueHHI0 . KoTimuecTBO mpeICTaBIeHHOTO COeIMHEHUS] B KOMITO3HLIMU TaKke Oy et
3aBUCETb OT KOHKPETHOTO COETMHEHUS B KOMITO3ULIMH.

MNPUMEPHI
[66] Kaxk nokasaHo B mnpuBEeNeHHbIX HIDKE lIpuMepax, B HEKOTOPBIX MIUIFOCTPATUBHBIX
BapHAHTaX BOIUIOIIEHUS H300pETeHHSI, COeIMHEHUS TTOJIyYarOT B COOTBETCTBUU CO CIIEIYIOLITIMHU
obmumu mponenypamu. CrieqyeT MOHUMATh, YTO, XOTs OOIIHE CIOCOOBI OMUCHIBAOT CHHTE3
OTIpPEeNeNICHHbIX COSNMHEHUN MO HACTOSIIeMy H300pETeHHIO, CIeNyIoIIre OOIIre CrnocoObl u

OpPyTHUe CIOCOOBI, N3BECTHBIE CIICHMAUCTY B JAHHOW OOJIACTH TEXHHUKH, MOTYT MPUMEHSITHCS KO
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BCEM COCOUMHCHUSIM U no;:[KnaccaM, U BUOAM KaXO0ro U3 JaHHBIX COGHHHGHHﬁ, KaK OIIMCAHO B
HACTOSIIEH 3asIBKE.

QOb6mas nadopmarys

[67] IlatHa Bu3yanmusupoBanu npu nomomu Y @-mnyudeHust (254 u 365 HM). Ounctky ¢
MOMOIIBIO KOJIOHOYHOH M (pudin-xpomMarorpauul MPOBOAMIM C HUCMOJIB30BAHUEM CHIIMKAress
(200-300 menr). CucteMbl pacTBOpUTENEH YKA3bIBAIOT KaK COOTHOIIEHHE PACTBOPUTEIIECH.

[68] Cunexrper AMP perucrpuposanu Ha criektpomerpe Bruker 400 (400 MI'r). Xumuueckue
cnsuru 'H npezncrasnens! § (nenbTa) 3HaUeHMsMM B ppm ¢ Tetpamericunatom (TMS, = 0,00
ppm) B KadecTBe BHyTpeHHero cranaapta. CM., HanpuMep, AaHHbIe, NIpeacTaBieHHble B Tabanue
1.

[69] Crnexrprl )KX-MC Obutn nosmyueHs! Ha Macc-criekrpomerpe Agilent 1200 cepust 6110 nnu

6120 ¢ pexxumom nonmsauuu ESI (+). Cm., Hanpumep, naHHble, pencrasieHHble B Tabmuue 1.
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[70] Cunmes 1949-A. Cmech 6-xj0p-3-HUTpOTMpUANH-2-amuHa (4,58 r, 26,4 Mmonb), 2,4-
nudroppenmnooponosoii kucaotel (5,00 T, 31,7 mmonp) u Cs:COs (25,73 1, 79,2 mMMonb) B
nuokcan/H>O (100 m/10 mut) obpabarsisanu Pd(PPhs)s (1,10 r, 0,95 mmons) B atmocdepe No.
Cwmech nepememmusanu npu 100 °C B TedueHue 2 4acOB U 3aTeM KOHLIEHTPUPOBAJIU B BaKyyMe.
Ocratok pactBopsui B EtOAc (200 mit) 1 oJIy4eHHBIH pacTBOP MpoMbiBan paccosoM (100 mu
X 3). Opranuueckuii cnoil cymmnu Hax Oe3BomHbIM NaxSOs4 M 3aTeM KOHLEHTPHPOBAIH B
BakyyMme. OCTaTOK OYMINAIN KOJIOHOYHOH Xpomarorpadueit Ha cunukarese (112 : EtOAc =7 : 1
~ 5 : 1) ¢ monydenuem 1949-A (4,0 r, 61%) B BUAe xenToro TBepAoro Bemecrsa. MC 2521
[M+H]".

[71] Cunmes 1949-B. PactBop 1949-A (4,0 r, 15,94 mmonb) B mupuauae (60 MiT) OXJIaKAaIIH

1o 0 °C u 3aTem no kamuisim nobasinsiin permnkapdbonoxiaopunat (7,50 r, 47,81 mmons). [Toce
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3aBepiueHust nodasneHus: cMech HarpeBanu 10 S0 °C u nepemermmBamu npu 50 °C B Teuenue 4
4acoB. 3aTeéM CMecCb KOHIEHTPUPOBAIM B BaKyyM€ W OCTaTOK OYHIIAIH KOJOHOYHOU
xpomarorpadueii Ha cumukarene (119 : AXM =3 : 2 ~ 1 : 1) ¢ monyuennem 1949-B (7,1 1, 91%)
B BUJIE JKENTOrO TBEpAoro Bemecrsa. MC 4921 [M+H]".

[72] Cunmes 1949-C. Cmecor 1949-B (140 wmr, 0,29 mmob), 2-nUPPOTHINH-3-UI-THPUITHA
(51 mr, 0,34 mmonb) u Cs2CO3 (279 mr, 0,86 Moib) B ateToHUTpIUIE (5 MIT) IEpEMEIIHBAIIU TTPU
KOMHATHOH TeMIlepaType B TedYeHHe 3 4acoB. 3aTeM cMmech paszdaBmsuin Bomoit (10 mu) m
skctparuposainn EtOAc (10 mn x 3). O0bequHeHHbIE OPraHUYeCKHEe CIOH ITPOMBIBAIHA PACCOIOM
(10 Mot x 3), cymumn Hag 6e3BogHbIM Na;SOs 1 3aTeM KOHIIEHTPUPOBAJIH B Bakyyme. OcTaTok
ountanu ¢ nomousto [Ipen-TCX (XM : EtOAc =1 : 1) ¢ nonyuenuem 1949-C (70 wmr, 57%) B
BHJIE JKeNTOro TBepaoro semectsa. MC 4262 [M+H]".

[73] Cunmes Coeounenusn 1. Cvecp 1949-C (70 wmr, 0,16 mmons) u Pd/C (70 wmr) B
MeOH/EtOAc (3 ma/3 M) mepeMelMBaIy NMpyU KOMHATHOH TeMmmepatype B TedeHue | daca B
armocepe Hp. 3arem Pd/C ypansnu nyrem ¢uiabTpauuud uepe3 LENUT, (PUIbTPAT
KOHLEHTPUPOBAIN U ocTaToK ounmany npu nomommu [pen-TCX (XM : MeOH =20 : 1) ¢
nony4yenneM Coegunenus 1 (30 mr, 47%) Buse sxentoro Teepaoro semecrsa. MC 396,2 [M+H]".
[74] Coeaunenusi 2-6 CHHTE3MPOBANIU AHAJIOTUYHO C HCIOJB30BAHUEM COOTBETCTBEHHO
3aMeIIeHHOTO aMUHHOT'O BApUAHTA PeareHTa, UCojb3yemMoro s cuare3a CoeqnHenus 1.

[75] Coeaunenue 2. 40 mr, 54 %, Genoe TBepaOE BEIIECTBO.

[76] Coenunenne 3. 48 mr, 52 %, Oesoe TBEpIOE BELIECTBO.

[77] Coenunenne 4. 70 mr, 69 %, Oesoe TBEpIOE BELIECTBO.

[78] Coenunenne 5. 109 mr, 97 %, Oenoe TBepAoe BemecTBO (MOJYYEHO U3 KOMMEPUECKH
JOOCTYITHBIX XUPAJTbHBIX OUITUHT-0JIOKOB).

[79] Coenunenne 6. 95 mr, 73 %, cepoe TBepaoe BelIecTBO (MOJY4E€HO W3 KOMMEPUYECKH

JOCTYITHBIX XUPAJTbHBIX OUITUHT-0JIOKOB).
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[80] Cunmes 1981-A. Cvmecwr nunkoBoit nbutu (840 mr, 12,9 MMO.]'[b) U LieauTa (180 MI) B
repMeTUYHON KoJi0e HarpeBajy B BaKyyMe C MOMOILIBIO TEIUIOBON IMYLIKHU B TE€UEHHE 5 MHHYT.
KonOy npoxmysamu N> um oxjaxnmanu A0 KOMHATHOHW Temmepatypbl. K cmecu noGasinsiin
6esBoanbiii JIMA (5,5 mi), a 3atrem cmece TMSC1 u 1,2-gubpomstana (0,3 mi, 06./06. = 7/5).
Cmech nepemennBajy Npy KOMHATHOH TeMIiepaType B TedeHne 15 MuHyT B armMocdepe Na, mocie
yero 100aBIsuIN pacTBOp TpeT-OyTil-3-noanupponuans-1-kapookcunara (3,10 r, 10,4 Mmorb) B
JIMA (5,5 mi). [Tony4yeHHYO CMeCh MepeMeIInBajIi MPU KOMHATHOH TeMIeparype B TeueHue 4
yacoB B atMoc(epe Na, a 3aTeM CMeCh UCIOJB30BAN Ha CJIEAYIOIIEM 3Tare HemoCPEACTBEHHO
kak 1981-A. Konuenrparus 1981-A cocrasinsuia npudnusutensho 0,85 mons/n B JIMA.

[81] Cunmes 1981-B. Cmecy 2-6pomnupumununa (1,1 r, 6,92 mmons), Cul (197 mr, 1,04
mmoiib) U Pd(dppf)Cly (452 mr, 0,55 mmonb) B JIMA (10 mi) B atmocdepe N» oOpabdaTbiBaiu
1981-A (10,0 mu). Ilonaydyennyrwo cmech nepememuBanu mnpu 85 °© C B Teuenune 48 4yacoB B
armocdepe N2, a 3atemM cmech pazdasiisiin Bonoit (50 mur) u sxcrparuposamu EtOAc (20 mi x 3).
OObenviHEHHBIE OpPraHUYECKHE CJIOW MPOMBIBAIM pacTBOpoM (20 mu X 3), CymMiId Hax
6e3BomHbM NapS0O4 M 3aTeM KOHLEHTPUPOBAIH B BakyyMme. OCTaTOK OYHINAIA KOJOHOYHOU
xpomarorpadueit Ha cunukarene. (I19 : EtOAc=10:1~1 : 1) ¢ monydenuem 1981-B (320 wmr,
19%) B Buze xenroro macna. MC 1943 [M -56 + H]".

[82] Cunmes 1981-C. K pactopy 1981-B (320 wmr, 1,29 mmonb) B JIXM (6 M) 1o Karisim
noGasysmn TOK (2 mut). PeakimoHHYI0 CMeCh MepeMeInBalii MPH KOMHATHOH TeMIlepaType B
TedeHue | yaca, mociie 4yero pacTBOp KOHLIEHTPUPOBAJH B BakyyMme ¢ noiydeHuem 1981-C B Bune
HEOYHIIEHHOTO MPOIYKTa, KOTOPBIA HCIOIB30BAIN HETIOCPEICTBEHHO Ha CIEAYIOIEM dTamne 0e3
JONONHUTENbHOM ounctku. MC 150,3 [M+H]".

[83] Cumnmesz 1981-D. Cmecp 1981-C (1,29 MMOJb, HEOUUIIEHHBIA MPOAYKT C TOCIEIHErO

srana) u 1949-B (352 wr, 0,72 mmons) B AMCO (10 M) mepeMemmBaiy NMpU KOMHATHOM
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temrnepaType B TeueHne 10 munyT, 3aTeM NaxCOs (760 mr, 7,17 MMOIIb) U PEaKLIHOHHYIO CMECh
nepeMeIBaIi TPH KOMHATHOH TEMITEpaType B TEUEHHUE 2 4acOB. 3aTeEM CMeCh pa30aBIIsiiii BOJOH
(30 mi) u axcrparupoBanmu EtOAc (20 mu x 3). OObpennHeHHbIE OPraHMYECKHE CJION TPOMBIBAIIH
paccosiom (20 mut % 3), cymrmu Hax 0e3BonHbIM NaxSO4 U 3aTeéM KOHLIEHTPUPOBAU B BaKyyMe.
Ocratok ounmmanu ¢ nomoiso [pen-TCX (AXM : MeOH = 40 : 1) ¢c monyuernem 1981-D (205
mr, 67%) B Buze xkenroro Maciaa. MC 427,1 [M+H]".

[84] Cunmes Coeounenua 7. Cmecp 1981-D (205 mr, 0,48 mmons) u Pd/C (205 wmr) B
MeOH/EtOAc (5 mn/S min) nepemMelnBaiy Npyu KOMHATHON Temriepatrype B TeueHue S0 MUHYT B
armocpepe Hx. Pd/C ynmansimu ¢unbrpoBanueM uepe3 LEIUT, (QUIbTPAT KOHLIEHTPUPOBATIH B
BakyyMe U octatok ounmanu ¢ nomombo [Ipen-TCX (JIXM : MeOH = 25 : 1) ¢ nonyueHuem
Coenunenus 7 (130 mr, 68%) B BHne KopuaHeBoro Teepaoro semecrsa. MC 3972 [M+H]".
[85] Xupanwvnoe pazoenenue Coeounenun 7. Jnantrnomeps! panemudeckoro Coeannenus 7
(100 wmr, 0,25 MMoOJB) pasmensyii XupajibHbIM XxpoMaTtorpaduyeckum pasnpenenneM (Kosmonka:
Chiralpak OJ-3; Pactopurens: MeOH; Cxopoctb moroka: 2 mi/mus;, RTse1 = 2,287 mun, RTsg:
= 2,553 MuH) ¢ mony4yeHneM nepBoro nuka smounposanus JHanTuomepa 1 (Coenunenune 8E1)
(40 mr, 40%) B BHzme sxenroro Teepmoro Bemectsa (MC 3972 [M+H]") u Broporo mnuka
smoupoBanus JHaHTHOMepa 2 (Coegunenne 8E2) (20 mr, 20%) B BUIE KENTOrO TBEPAOrO
semectsa. MC 397,2 [M+H]". Crepeoxumus Oblia Ha3HAYEHA CIy4aiiHbIM 00Pa3oM.

[86] Coeannenuss 9-21 CHUHTE3MPOBAIN AHAJIOTHYHO C HCIOJB30BAHUEM COOTBETCTBEHHO
3aMELICHHBIX BapHAHTOB pEAreHTOB OOPOHOBOH KHCJIOTBI U OpPOMHpPOBAHHBIX PEAreHTOB,
UCTIONB3yeMbIX 1t cuHTe3a CoennHenus 7.

[87] Coedunenue?9. 11 mr, 54%, sxentoe TBepHOE BEIIECTBO.

[88] Coeounenue 10. 11 mr, 47%, Genoe TBepAOE BEIIECTRO.

[89] Coeounenue 11. 34 mr, 70%, Genoe TBepAOE BEIIECTRO.

[90] Coeounenue 12. 18 mr, 48%, Genoe TBepaOE BEIIECTRO.

[91] Coedunenue 13. 34 mr, 61%, cBETIO-KENTOE TBEPAOE BEIIECTRO.
[92] Coeounenue 15. 14 mr, 47%, Genoe TBepaOe BEIIECTBO.

[93] Coeounenue 16. 35 wmr, 63%, rpsi3HO-0es10€e TBEpI0e BEIECTRO.
[94] Coeounenue17. 25 wmr, 45%, Genoe TBepaOE BEIIECTRO.

[95] Coeounenue 18. 30 mr, 52 %, rpsi3HO-0eNoe TBepaOe BELIECTRO.
[96] Coeounenue 19. 15 mr, 28%, CBETIIO-3KENTOE TBEPAOE BELIECTBO.
[97] Coeounenue 20. 11 mr, 47 %, CBETIO-XKENTOE TBEPAOE BEIIECTRO.
[98] Coeounenue 21. 17 mr, 41%, CBETIIO->KENTOE TBEPAOE BELIECTBO.

IIpumep 3. Cunres 14-E1 u 14-E2
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[0099] Cunmes 2147-A. K cmecu tper-Oytun-3-(4,4,5,5-rerpameruin-1,3,2- I[I/IOKC&60pOJIaH—2—

o<

wn)-2,5-nuruapo-1 H-nuppon-1-kap6okcunara (33,6 r, 113,9 Mmodb), 2-0pom-5-¢pToprnupuMuanH
(20 1, 113,6 mmonb) u K2COs (47,1 1, 341 mmons) B nuokcane/H>O (500 mu/50 mir) nobasisiiu
PdClx(dppf)2 (4,6 T, 5,7 mmon) B atMochepe azota. [TonyueHHyro cmech nepemernnaiy npu 100
°© C B TeueHHe 2 4aCOB M 3aTe€M KOHLEHTPHPOBaH B Bakyyme. OcraTok pacteopsiin B EtOAc (500
MJI) U pPacTBOP MPOMBIBAJIH HACBIIIIEHHBIM COJIEBBIM pacTBOPOM (200 mi x 3). OpraHudeckuii Con
cyumnu Hapn Oe3BomHbiM NapSOs U 3aTeM KOHLEHTPHPOBAIM B BakyyMe. OCTaTOK OYHINAIU
KOJIOHOYHOM Xpomatorpadueit Ha cuukarene. (I19 : EtOAc=10:1-5: 1) c nony4yenuem 2147-
A (25,5, 85 %) B Bune ceporo Tepaoro Bemecrsa. MC 210,1 [M - 551",

[100] Cunmes 2147-B. K pactsopy 2147-A (1,0 1, 6,0 mmosnb) B JIXM (30 M) o KaruisiM npu
0 °C pobapmsuin TOK (10 mu). Ilonmy4deHHBIA pacTBOp MNEpEMEINNMBAIM TNPUH KOMHATHOM
TeMIlepaType B TeueHue | yaca, 1Mocje 4ero pacTBOPUTENb YAAJsUIM B BaKyyMe C IMOJIydeHHUEM
2147-B B BHUAE HEOUMINEHHOIO IPOAYKTA, KOTOPBIA HCHOJB30BAIM HENOCPENCTBEHHO Ha
caenyromem stane. MC 166,1 [M+H]".

[101] Cunmes 2147-D. PactBop 1954-A (1,87 1, 7,45 mmons) B IM® (15 mur) oxnaxnanmu go 0
°C u 3arem oOpaOateiBamn NaH (60% B muuepansHOM Macne) (596 wr, 14,9 mmorns).
Peaxunonnyro cmech nepemernnsaiy npu 0 °C B redenne 30 MuHyT, 3aTtem nodasmsutun CDI (1,20
r, 7,45 mmonb) u nepememnBanue npopovkanmd npu 0 °© C B Teuenwe eme 30 mmuyT. K

peaxkImoHHOol cMecu nobasisuiu pacteop 2147-B B JIM® u nepeMernnBaHue mponosnkaiu mpu 0
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°C B Teuenue 1 gaca. 3atem cmech racuiu Bonoit (100 mu) u skcrparuposanu EtOAc (50 ma x 3).
OObennHeHHbIE OPraHUYECKHE CJION POMBIBAIIN paccosioM (50 mit x 3), cyurmim Hag O€3BOIHBIM
Na»SO4 1 3aTeM KOHLIEHTPUPOBAIU B BakyyMme. OCTaTOK OUHUIIANINA KOJIOHOYHON X poMaTorpadueit
(XM : EtOAc=15:1-2: 1) c monyuennem 2147-D (2,3 1, 70 %) B BuAE KENTOTO TBEPAOTO
semecTtBa. MC 4432 [M +H]".

[102] Cunmes 14. Cmeco 2147-D (2,3 1, 5,2 mmons) u Pd/C (2,3 r) B MeOH/EtOAc (50 mn/50
MJI) TIepeMEeLINBaIi NPU KOMHATHOH Temriepatype B TeueHue | usaca B atmocdepe Ha. Pd/C
yaaIsaan (pUIBTPOBAHUEM Yepe3 MOAYLIKY U3 HenuTa. PUuiabTpaT KOHLEHTPUPOBAIN B BAKYyME U
OCTaTOK OYMINANU KOJOHOYHOH Xxpomartorpadueit (JIXM : MeOH = 20 : 1) ¢ nonydeHuem
Coenunenus 14 (1,14 r, 53%) B Bune 6enoro teepnoro semectsa. MC 415,2 [M+H]".

[103] Xupanvnoe paszoenenue 14-E1 u 14-E2. Duantuomepnl 14 (1,14 r, 2,75 mmomb)
pazaensuiu npu nomotuu xupaiabioro SFC pasnenenus (Kononka: Chiralcel OD-3; PactBopurens:
MeOH; Ckopocts motoka: 2 mi/muH;, RTr2147.61 = 1,849 mun, RTro147.02 = 2,175 MuH)
nony4denueM Coeaqunenust 14- E1 U3omep 1 (410 mr, 36%) B Buze KeNTOro TBEPIOIO BELIECTBA
(MC 415,2 [M+H]") u Coequnenus 14-E2 (360 mr, 31%) B Bujie KeNTOrO TBEPAOrO BEIIECTBA.
MC 415,2 [M+H] U3omep 2.
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IIpumep 4. Cunres 19-E1 u 19-E2
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[104] Cunmes 2145-A. Cmeco 1981-A (1,7 1, 6,8 mmonb) u Pd/C (850 mr) B EtOAc (80 mu)
nepeMeIInBaIi P KOMHATHOW TeMriepatype B Tederue 1 gaca B atmochepe Ha. Pd/C ynansm
¢bunbTpoBaHHEeM Yepe3 HenuT. PuIbTpaT KOHIEHTPUPOBAIHN B BaKyyMe ¢ mojydeHuem 2145-A
(1,6 T, 94%) B BUnEe HecupeTHoro macna. MC 1942 [M -55]".

[105] Cunmes 2145-B. K pacteopy 2145-A (1,3 r, 522 mmonb) B AXM (18 mu) nobasisuim mo
kamwsiv TOK (6 mi) mpu O °C. PeakuuOHHOW CMeCH JaBajii HArpeTbCcs OO KOMHATHOM
TEMIEepaTypbl U MEePEMELINBAIN NPU KOMHATHOW TEMIlEpaType B T€YeHHe | uaca, Mmocie 4ero
PEAKLUOHHYIO CMECh KOHLIEHTPUPOBau B Bakyyme. HeounineHHblil ocratok pactsopsiiu B JIM®D
(5 mn) u obpabareBamn TEA (1,58 1, 15,66 mmounb), ¢ monyuenuem 2145-B B Bune pacraopa,
MCIONB3yEMOrO HEMOCPENCTBEHHO Ha caenyomeM starne. MC 150,0 [M+H]".

[106] Cunmes 2145-C. Cmecp 6-xnop-3-autponupuans-2-amuna (50,0 r, 289,0 mmons), 4-
droppernndboporoBoit kucnotel (48,5 r, 346,8 mmonp) u KoCOs (119,6 r, 867 mmonb) B
nuokcan/H>O (1000 m/100 mi) o6padateiBanu Pd(PPhs)s (5,0 T, 4,33 Mmounb) B atmMocdepe No.
Cwmech nepememnanu npu 95 °C B TedeHue 4 4acoB U 3aT€M KOHLIEHTPUPOBAJIH B BaKyyMe.
Ocrarok pacteopsiin B EtOAc (2000 mur) m pacTtBop mpombiBaiu paccosioMm (700 mi x 3).
Oprannuecknii cnol cymmnm Hag 6e3BogHbM NaxSOs U 3aTeM KOHLEHTPUPOBAIU B BaKyyMe.
OcTratok ounInany KOJOHOUYHOH XxpomaTorpadueii Ha cumkarese (ITD : EtOAc=10:1~5:1)¢
nonyuenuem 2145-C (36 1, 54%) B Buze xenroro Teepaoro semecrsa. MC 233,1 [M+H]".

[107] Cunmes 2145-E. Pacteop 2145-C (1,0 1, 4,35 mmonp) B IM® (20 mi) oxnaxpanu 1o 0
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°C u obpadateiBaiin NaH (60% B munepanbHOM Macine) (210 mr, 5,22 mmonb). PeakimoHHyO
cmech nepemerraany npu 0 °C B Tederne 30 MUHYT, 3aT€M K YKa3aHHOH BbIIIE CMECH 100aBIISLTN
CDI (846 wmr, 5,22 mmodb) u nepemermnBanue npopospkany npu 0 °C B reuerne eme 30 MUHYT €
nojy4eHueM pactsopa kak 2145-D. Pactsop 2145-B noGasnsinu x pactsopy 2145-D npu 0 °C u
nepememBaid B TeueHue 1 uaca. PeakunonHyro cmech BbulMBaimu B Boay (420 mur), 3artem
skctparupoann EtOAc (50 mn x 3) u mpombiBain cojeBbIM pactBopoM (50 mu x 3).
Oprannveckuii cinoii cymmnu Haa Oe3BopHbIM NaxSOs U 3aTeéM KOHLEHTPHUPOBAJIU B BaKyyMe.
Ocrarok ounmaiu KOJIOHOYHOU Xpomatorpadueii Ha cumukaresne (JJXM : MeOH = 100 : 1 ~ 30
. 1) ¢ nonyuennem 2145-E (1,2 1, 56,3%) B Buze xenroro macna. MC 409,1 [M+H]".
[108] Cunmes 19. Cmeco 2145-E (1,2 1, 2,94 mmons) u Pd/C (1,2 r) 8 MeOH/ EtOAc (20 mii/20
MJI) TiepeMelInBall NpU KOMHAaTHOW Temmeparype B TedeHue | uaca B atmocdepe Hz. Pd/C
ynamsiii GuiIbTpoBaHUEM uepe3 LeauT. PuiIbTpaT KOHLEEHTPUPOBAIU B BaKyyMe€ M OCTATOK
OYHILAJIH MTPH MOMOIIH KOJIOHOYHOH xopmarorpaduu Ha cunmukaresie (XM : MeOH =100 : 1 ~
5: 1) ¢ monyuenuem 19 (700 mr, 63%) B Buae rpsi3Ho-6enoro TBepaoro semecrsa. MC 3794
[M+H]".
[109] Xupanvnoe pazoenenue 19-E1 u 19-E2. Duantuomepst 19 (700 mr, 1,85 mmosb)
pazaensuin nipu nomornu xupanbHoro SFC (Kononka: Chiralpak AD-3; PactBopurens: MeOH;
Ckopoctb notoka: 1,5 mi/mus; RTr2145.82 = 5,544 Mun ¢ nonydyenuem 19-E2 (230 wr, 32,8%) B
Buze 6enoro Tepaoro Beuiectsa U RTr.2145.51 = 4,009 muH ¢ nonyuenuem 19-E1 (260 mr, 37,1%)
B Buze Oenoro Teepaoro semectsa. MC 379,4 [M+H]".

IIpumep S. AnbrepHatrusHblii cunTe3 19-E1 u 19-E2
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[00110] Cunmes 2143-F. PaCTBOp 2145-C (5,83 1, 25,0 MMmouib) B JIM® (100 mut) oxmasknanu 1o
0 °C u obopadareiBaniu NaH (60% B Munepansaom Maciie) (1,4 r, 35 Mmmonb). PeakironHyro cMech

nepemermuBau npu 0 °C B Teuenne 30 MUHYT, 3aTeM K yKa3aHHOH BbIe cMecH nodasisui CDI
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(4,86 T, 30 mmonb) u nepememnBanue nponoskanu npu 0 °C eme 30 MUHYT C TOJy4YEeHUEM
pactBopa 2145-D. 3atem pacrsop 1981-B (9,26 r, 37,5 mmonb) u TEA (18,93 1, 187,5 mmorb) B
JIM® (40 mi) nobasisu k pactBopy 2145-D mpu 0 °C 1 NOJIy4EeHHYIO PEaKIUOHHYI0 CMECh
nepememBanu rpu 0 °C B Tedenne 1 daca. 3aTeM peakLIMOHHYIO CMECh BBUIMBAJIH B BoAy (420
i) U nepememmBann B TedeHue 10 mmHyT. Ocamok coOupanu (QUIBTPOBAHMEM U OCAIOK
npombiBasii Bogon (150 mu), 3atem aueronom (150 mur). HakoHen, ocagok KOHLEHTPUPOBAIU
nocyxa ¢ nojydernem 2145-F (9,5 r, 94%) B Bume cBeTIIO-KenToro teepaoro Bemecrsa. MC
407,1 [M+H]".

[111] Cunmes 19. Cmeco 2145-F (8,5 r, 20,9 mmouns) u Pd/C (8,5 r) B MeOH/AXM (250 m1/200
MJI) IepeMeIlBaIi NIPU KOMHATHOH Temmepatype B TedeHHe 3 4dacoB B atmocdepe Hz. Pd/C
yaanann QuiasTpoBaHHEM uepe3 LenuT. PUIbTpaT KOHLEHTPUPOBAIH B BAaKyyMe€ M OCTaTOK
OYMIIANTUA KOJIOHOYHOH xpomarorpadueii Ha cumukarene (IXM : MeOH =100 : 1 ~15: 1) ¢
nonyuenuem 19 (4,1 r, 50%) B Bune cBeTno-kentoro Teepaoro semectsa. MC 379 4 [M+H]".
[112] Coeaunennss 46, S0 u S1 cuHTE3UpOBaJ M aHAIOTMYHO 19 myTeM HCHOIB30BAHUSA
COOTBETCTBEHHO 3aMEIEHHbIX OOPOHOBOW KHUCIIOTHI i aPUIOPOMUIHBIX PEAreHTOB.

[113] Coeounenue 46. 100 mr, 63%, CBETIO-KEITOE BELIECTBO.

[114] Xupanvnoe pazoenenue 50 u 51. JnanTromeps! 19 pasznensiv Npu MOMOIIUA XHPATBHOTO
SFC (Kononka: Chiralpak AD-3; PactBopurens: MeOH; Ckopocts nmotoka: 1.5 mu/mun; RTso=
3,267 mun, u RTs1 = 5,375 muH.

[115] Coeounenue 50. 200 mr, 29%, Genoe TBEpIOE BEIIECTBO.

[116] Coeounenue 51. 230 mr, 33%, Oenoe TBEpIOE BEIIECTBO.
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IIpumep 6. Cunres 20-E1 u 20-E2
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[117] Cunmes 2292-A. Cmecw 2-6pom-5-propnupumuanna (20 1, 113,6 mmons), Tper-OyTni-3-
(4,4,5,5-trerpametnii-1,3,2-nuokcaboponan-2-mn)-2, S-murunpo- 1 H-nuppon- 1 -kapbokcunarta

(33,7 r, 113,6 mmonb) u KrCOs; (47,0 r, 340,8 mmonb) B muokcane/H>O (500 mu/50 wmu)
obpabarsBasiu Pd(dppf)2Cl> (4,64 1, 5,7 mmons) B atmochepe N. PeakumonHyro cmechb
nepemermmBany npu 90 °C B TeueHue 3 4acOB U 3aT€M KOHIEHTPUPOBAJIH B Bakyyme. OcTaTok
pacteopsuin B EtOAc (200 mu1) m pacTBOp mpoMbIBaIM COJeBbIM pacTBopoM (100 mu x 3).
Opranudeckuii cyoit cymwmu Han 0e3BogHbiM NaxSO4 1 3aTeM KOHIIEHTPUPOBAJIH B BaKyyMe.
Ocrarok ouuIanu KOJOHOUHOU Xpomarorpadueii Ha cuukarene (I1D : IXM =1: 1 no AXM) ¢
nosy4yernem 2292-A (25,5 r, 85%) B Buze ceporo Teepaoro semectsa. MC 210,1 [M - 55]".

[118] Cunmes 2292-B. Cmech 2292-A (11,7 1, 44,1 mmonsp) B IXM (100 mu) oOpabaTeiBaiiu
TLA (30 M) mpu 0 °C. PeakunoOHHOW CMeCH JTaBajii HArPeThCsl 10 KOMHATHOM TeMIepaTyphl U
nepeMelMBaId  NPU  KOMHATHOH Temmeparype B TedeHne | waca. 3areM pacTBOp
KOHLIEHTPHPOBAJIH B BAKYYMe€, a OCTaToK pactBopsutu B JIM®P (50 mi) u obpabareisanu TEA (13,4

r, 132,3 MMoub) ¢ monyueHuem 2292-B B kauecTBe pacTBOPA, UCIOIB3YEMOr0 HETTOCPEICTBEHHO
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Ha ciexyromem stane. MC 1651 [M+H]".

[119] Cunmes 2292-C. Pactsop 2145-C (9,32 1, 40,0 mmonb) B IM®D (100 mit) oxmaskaanu 1o
0 °C u 3arem obOpabareiBamn NaH (60% B munepampHOM Macie) (1,92 r, 48,0 mmodb).
Peakionnyro cmech nepemernnsany npu 0 °C B Teuenue 30 MUHYT, 3aT€M K BbllIeyKa3aHHON
cmecu nodasisuin CDI (7,13 1, 44,0 MMonp) 1 nepeMernnBanue nponospkamu npu 0 °C eme 30
MHHYT C TIOJy4eHueM pactsopa 2145-D. 3atem pactBop 2292-B nobapnsiinm K yka3aHHOH BbIIIE
cmecu npu 0 °C u nonydenHyroo cmech nepememmsanu npu 0 °C B teuenue 1 uaca. 3atem
PEAKLMOHHYIO CMECh BbIIMBANHU B BoAy (450 mut) u nepemernnBainy B TeueHue 10 munyT. Ocanok
cobupanu GUIBTPOBAHUEM U (PUIIBTPIIPECCOBAHHYIO JIETICIIKY ITpoMbIBaIH BoaoH (150 mi), 3atem
aueroHoM (150 mir). Hakonelw, ocafok KOHLIEHTPUPOBAIU A0CyXa ¢ monydernnem 2292-C (12,2,
70%) B BUIE CBETIIO-KENTOrO TBepHoro Bemectsa MC 424,9 [M+H]".

[120] Cunmes 20. Pactop 2292-C (12,2 r, 28,6 mmoib) u Pd/C (12,2 r) B MeOH/JIXM (400
/300 miT) mepeMernBaiIi Py KOMHATHOH TemrepaType B TedeHue 2,5 yacoB B armocdepe Ha.
Pd/C ynansimu punbrpoBanuem depes nenut. GuiubTpaT KOHLEHTPUPOBAIU B BAKYYME U OCTaTOK
OYMINAJIH KOJIOHOYHOM Xpomatorpadueit Ha cunukarene (XM — JAXM : EA = 1: 1) ¢
nonyuenuem 20 (6,8 1, 60%) B Buze skenToro TBepaoro semecrsa. MC 397,0 [M+H]".

[121] Xupanvnoe pazoenenue 20-E1 u 20-E2. Duantuomepst 20 (360 mr, 0,91 mmodb)
paznensii npu nomoinu xupajgbHoro SFC (Kosonka: Chiralcel OJ-3; Pacteoputens: MeOH;
Ckopoctb moroka: 1,5 mi/mun; RTr.2202.52 = 2,862 mun ¢ nonyuenuem 20-E2 (100 mr, 28%) B
Buze 6enoro TBepaoro Bemectsa U RTr.2202-51 = 2,338 mun ¢ monyuenuem 20-E1 (88 mr, 25%) B

Buze Genoro Teepaoro Bemectsa. MC 397,0 [M+H]".



31

Ipumep 7
N-N
/' S—Br Boc N
HO\C/N,BOC Q_ /N‘N N TOK/IXM Oht /EN)H_TQDK 1949-B
KOH, Tre A o’[) X0 Na,COj3, IMCO
2007-A 2007-B
N--N N-
/ \ y h{

"N NiPenes, | H,
N P N -
MeOH
2007-C

[00122] Cunmes 2007-A. PactBop Tper-OyTHi-3-ruapOKCUITUPpONUANH-1-kapOokcunata (821
mr, 4,75 mmonb) B TT'® (10 mu) obpabateiBanu 3-Opomnupunasuaom (500 mr, 3,16 Mmosb) u
KOH (798 mr, 4,25 MMoJb) IpH KOMHATHOH TeMIiepaType. 3aTeM peakHOHHYI0 CMECh HarpeBain
1o 70 °C u nepemewmuanu npu 70 °C B Teyenue 16 yacos. 3aTem cmech pa3dapisiiu Bopoii (20
mit) u skcTparuposanu EtOAc (20 mi x 3). OObenuHeHHbIE OpraHUYECKUE CJIOU TPOMBIBAJIU
COJIEBBIM pacTBOPOM (20 mu x 3), cyurwiu Hag O0e3BoaHbIM NaxSO4 1 3aTeM KOHLEHTPUPOBAU B
Bakyyme. Ocrarok ouniianu ¢ nomousio [Ipen-TCX (EtOAc : I1D = 10 : 1) ¢ monyyerunem 2007-
A (70 mr, 8%) B BuzE xenToro Maciaa. MC 2882 [M+H]".

[123] Cunmes 2007-B. K pactopy 2007-A (70 wmr, 0,26 mmoinp) B AXM (6 Mi1) Mo Karusim
nobasnsim TOK (2 mir). PeakimoHHyr0 cMech MepeMeInBajii Mpu KOMHATHOW TeMIeparype B
TeueHue | yaca, mocjae 4ero pacTBOPUTENb YAAISUIM B BakyyMe ¢ noaydeHuem 2007-B B Bune
HEOYHIIIEHHOTO MPOJYKTA, KOTOPBIH HUCIOIB30BATH HETTOCPEICTBEHHO Ha CIENYIOIeM dTare 0e3
JOTOJHUTEIbHON OYUCTKH.

[124] Cunmesz 2007-C. Cwmecp 1949-B (71,0 mr, 0,14 mmomns) u 2007-B (0,26 mmounb,
HEOUHIIEHHBIH MPORYyKT ¢ nocnenHero stana) B JIMCO (5 M) nepemMeninBagy mpu KOMHATHON
temneparype B tedeHne 10 muHyT, 3atem oOpadatemamu NapCOs (276 wmr, 2,6 MMOIb).
ITonyueHHYIO pPEaKLMOHHYIO CMECh MEPEeMEINNBAIH MPH KOMHATHOH TeMIlepaType B T€UeHHE 2
9acoB, NOCJIE 4ero cMech pazdasisuin Bomoit (20 mut) u skctparuposann EtOAc (10 mi x 3).
OOpennHeHHBII OpraHMYeCKUi CJIOH MPOMBIBAIN COJIEBBIM pacTBopoM (10 mi x 3), cymmm Hax
6e3BogHbIM Naz SO4 1 3aT€M KOHLIEHTPHPOBAIH B BakyyMe. OCTaToK ounInaiy ¢ momomsio [per-

TCX (EtOAc : IID = 5 : 1) ¢ monyuernem 2007-C (40 mr, 45%) B BHIE KENTOrO TBEPAOTO
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semecTsa. MC 4432 [M+H]".

[125] Cunmes 22. Cmeco 2007-C (40 mr, 0,09 mmons) B MeOH (6 mut) obpabateiBainu Ni Penest
(20 mr) u mepememMBaNN NP KOMHATHOH Temreparype B TedeHue 30 MuHyT B atMocdepe Ha.
3arem Ni Penes ynansiim QuiabTpoBaHHEM uepe3 LETUT, GUIbTpaT KOHUEHTPUPOBAIN U OCTATOK
ountainu ¢ nomombio [Ipen-TCX (AXM : MeOH = 10 :1) ¢ nonyuenuem 22 (18 mr, 48%) B Buze
TBEPIOro BemecTsa po3osoro usera. MC 413,2 [M+H]".
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[126] Cunmes 2008-A. Pactop TpeT-OyTHII-3-TUAPOKCUITUPPONUANH- | -kapOokcuiara (375 wmr,

‘>—

3,32 mmonb) B TI'® (10 mur) obpabateiBanu 2-Opommupumuauaom (350 wmr, 3,22 MMoIb) U t-
BuOK (1,08 r, 9,66 MMOJTB) IPY KOMHATHOM TeMIIepaType. 3aTeM peakIMOHHYIO CMECh HarpeBaJIu
1o 70 °C u nepemernusaiu mpu 70 °C B Teyenue 3 yacoB. 3ateM cMech pa3dasiisiin Bogoi (30
mt) u skctparuposanu EtOAc (20 M x 3). OObenuHeHHbIE OpraHUYEeCKUe CJIOU MPOMBIBAIIU
CoJieBbIM pacTBOpPoM (20 mu x 3), cyurwim Hag 6e3BoaHbM NaxSO4 1 3aTeM KOHIEHTPUPOBAU B
Bakyyme. Ocrarok ounmianu ¢ nomousio [Ipen-TCX (EtOAc : I1D = 10 : 1) ¢ monyuernem 2008-
A (400 wmr, 48%) B Bune Oecusernoro macia. MC 2882 [M+H]+.

[127] Cunmes 2008-B. K pactsopy 2008-A (400 wmr, 1,51 mmonp) B JIXM (6 mi1) mobaBisiiim o
karsiM TPA (2 mun). TlonmydeHHYIO PEAKIMOHHYIO CMECh MEpPEeMELINBAINA IMPH KOMHATHON
TeMIeparype B TedeHue | yaca, 1ocie 4ero pacTBOPUTENb YA B BAaKyyMe C MOJyY€HUEM
2008-B B BHUAE HEOUMINEHHOIO IPOAYKTA, KOTOPBIA HEMOCPEACTBEHHO HCIHOJBb30BAIM HA
caenyromeM starne 6e3 qononHuTenbHoi ounctku. MC 1882 [M+H]™.

[128] Cunmes 2008-C. Cmecy 1949-B (370,0 mr, 0,76 mmons) u 2008-B (1,51 mmoib,
HEOUHIIEHHBIN NMPOAYKT ¢ mocienHero stana) B IMCO (10 mu) nepemernBaiy npu KOMHATHON

temneparype B TeueHue 10 mmHyT, 3arem oOpabatemamu Na,CO; (800 wmr, 7,55 mmounb).
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ITonyueHHYIO PEaKLMOHHYIO CMECh MEepEeMEINNBAIH MPH KOMHATHOH TeMIlepaType B TeUeHHe 2
4acoB, NOCJe 4ero cMech pazdasisu Bomoi (30 mu) u skcrparuposanu EtOAc (30 mu x 3).
OOpennHeHHbIE OPTAaHNYECKUE CIIOU MMPOMBIBAIIN COJIEBBIM pacTBOPOM (30 Mut X 3), CyLIMIIH Haz
6e3BogHbIM NapSO4 1 3aT€M KOHLIEHTPHPOBAIH B BakyyMe. OCTaToK ounInainy ¢ momorsio Iper-
TLC (EtOAc : II2 = 5 : 1) ¢ nonyuenuem 2008-C (250 mr, 75%) B BUAE JKENTOrO TBEPAOTO
semecTsa. MC 4432 [M+H]".

[129] Cunmes 23. Cmeco 2008-C (200 mr, 0,45 mmonb) B MeOH (8 muin) obpabateiBanu Pd/C
(200 Mmr), 1 peakIIMOHHYIO CMECh IepeMeIINBaIN IIPU KOMHATHOH Temneparype B TeueHue 1 yaca
B armochepe H>. 3arem Pd/C ynmamsim ¢unsrpoBanmeM depe3 UenuT, (QUIbTpaT
KOHLIEHTPUPOBAIU U ocTaTok ouninanu ¢ nomompio Ilpen-TCX (JAIXM : MeOH = 10 : 1) ¢
nosy4yeruem 23 (84 mr, 42%) B Buze rpsazHo-6enoro Teepaoro Bemecrsa. MC 413,2 [M+H]".
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[130] Cunmes 2058-A. Cmech uunkoBoi meutn (896 mr, 13,8 mmonrp) u 6e3sonnoro JJMA (3
mi) obpabarbiBamu TMSCIl u 1,2-nubpomstanom (0,24 mn, 06./00. = 7/5) u momy4eHHYIO
PEAKLIMOHHYK0 CMECh NEpEeMEIINBAIN IPU KOMHATHOM Temmeparype B TedueHne 20 MHUHYT B
armocpepe Nz 3arem noOaBmsmi  pacTBOp TPeT-OyTHUI-3-(MOAOMETHII) THPPOIUAHH-1-
kapbokcunara (3,3 r, 10,6 mmonb) B 6e3BogHOM JIMA (4 MIT) ¥ IONYYEHHYIO PEAKIIHOHHYIO CMECh

nepeMeIBai P KOMHATHOH TeMnepaType B TedeHne 16 yacos B atMocepe Na. 3aTem cmech
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HCTIOJIb30BAIM HETMOCPENCTBEHHO Ha cienyrouieM starne kak 2058-A. Konuenrtpanus 2058-A
cocrasjsuta npudausutenbao 1,0 mons/in B IMA.

[131] Cunmes 2058-B. Cmech 2-6pomnupumunnna (734 wmr, 4,61 mmons), Cul (87 wmr, 0,46
mmonb) 1 Pd(PPhs)s (266 wmr, 0,23 mmone) B GezBomHom JIMA (15 mu) B armocdepe N»
oOpabarsBanu 2058-A (6,0 mu). ITonyuennyro cmeck nepemermsany npu 60 °C B TeueHue 48
gacoB B atMocdepe Nz. 3aTtem cmech pazdasisuiu Bogoi (50 mi) u skctparuposain EtOAc (30
i X 3). OObeaMHEHHbIE OPraHUYECKUE CJIOM MPOMBIBAIN CONEBBIM pacTBOpoM (30 mia x 3),
cymmian Haj O6e3BogHbIM NaxSO4 U 3aTeM KOHIEHTpUPOBaIH B BakyyMme. OCTaTOK OYHINANU C
nomoueio ITpen-TCX (EtOAc : IXM =1 : 1) ¢ nonyuenuem 2058-B (500 mr, 41%) B Bune
KeNnToro Teepaoro semectsa. MC 264,2 [M+H]".

[132] Cunmes 2058-C. K pactsopy 2058-B (500 wmr, 1,9 mmons) B IXM (10 M) no xamisam
nobasnsmu TOK (3 mur). PeakimoHHyro cMech nepeMeInnBaii pu KOMHATHOM TeMmIeparype B
TedeHue | yaca, nocie 4ero pacTBOp KOHLEHTPUPOBAJIU B BakyyMe ¢ noiy4deHueM 2058-C B Buze
HEOUHINEHHOTO MPOAYKTA, KOTOPBIH HCIOIB30BAIN HEMOCPEACTBEHHO HA CIEAYIOIEM dTarne Oe3
nononHuTenbHoM ounctku. MC 164,2 [M+H]™.

[133] Cunmes 2058-D. Cmecr 2058-C (1,9 MMOsb, HEOUYHMIIEHHBIH MPOAYKT C MOCIETHETO
srana) u 1949-B (518 wr, 1,05 mmons) B IMCO (15 mi1) mepememmBaiy mpu KOMHATHOM

Temrieparype B TeueHue 10 muHyT, 3arem oOpadateiBaiu NaxCOsz (1,11 r, 10,5 mMmonb) u

MOJIYYEHHYI0 PEAKLIMOHHYI0 CMECh MepEeMEeLINBAIN MPU KOMHATHOH TeMIiepaType B Te€4eHHe 2
yacoB. 3areM cmechb pasOammsi Bomoit (50 mur) m skcrparumpoBanu EtOAc (30 mun x 3).
OObenrHEHHBIE OPTAaHUYECKHE CJION MPOMBIBAIIU COJIEBBIM pacTBOpoM (30 mut X 3), Cymmim Hax
6e3BomHbM NaxSO4 1 3aTeM KOHLEHTPUPOBAIH B BakyyMe. OCTaTOK OuMIIaiu ¢ momornbko [per-
TXC (AXM : EtOAc =1 : 2) ¢ nonyuerunem 2058-D (400 mr, 86%) B BHIE JKEITOTO TBEPAOTO
semectBa. MC 4412 [M+H]".

[134] Cunmes 24. Cvecp 2058-D (400 mr, 0,91 mmons) u Pd/C (400 mr) B MeOH/EtOAc (10
w1/ 10 mut) mepeMernBaty pyu KOMHATHOH Temneparype B Teduenue 1 yaca B armocdepe Hz. Pd/C
yaamsuid (pUIIbTPOBAHHEM 4epe3 LENHT, (PMIbTPAT KOHLEHTPUPOBAIM B BaKyyMeé U OCTaTOK
ounmanu ¢ nomompko [pen-TCX (AXM : MeOH = 25 : 1) ¢ nony4yenuem 24 (250 mr, 67%) B
BHJIE JKENTOro TBepaoro semectsa. MC 4112 [M+H]".

[135] Xupanvnoe pazoenenue 24. dnantromepnl 24 (250 mr, 0.61 MMounb) pasnensian mpu
MOMOIIM  XupajbHOro xpomarorpadudeckoro pasnmenenust (Komonka: Chiralpak AD-3;
PacrBopurens: MeOH;, Cxopocts noroka: 2 mir/muH; RT24r1 = 2,893 mun, RT2ue2 = 3,892 MuH) ¢
nony4yenneM JHaHTHOMepa 1 (25E1) (62 mr, 25%) B Buze xentoro TBepaoro Bemectsa (MC

411,2 [M+H]") u Dnantnomepa 2 (25E2) (90 mr, 36%) B BUze xenToro Teepnoro semectsa. MC



35

411,2 [M+H]". CTepeoxummIo Ha3HAYAIM CIy4aliHBIM OOPa3OM.

[136] Coeaunenusi 26-28 CHHTE3UPOBAIM AHAIOTMYHO C MCMOJb30BAHHUEM COOTBETCTBEHHO
3aMeIeHHbIX OPOMUPOBAHHBIX BAPUAHTOB PEareHTa, UCIOIb3yeMOro IJisi CHHTe3a 23.

[137] Coedunenue 26. 20 wmr, 21%, xxenroe TBepAOS BELIECTBO.

[138] Coeodunenue 27. 110 mr, 59%, Genoe TBEpIOE BEIIECTBO.

[139] Coeounenue 28. 20 mr, 54%, CBETIO-KENTOE TBEPAOE BEIIECTBO.
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[140] Cunmes 2106-A. K pactsopy 2-6pommupumuansa (50,0 r, 314,5 mmosns) B JIXM (600 mi)
B arMoc(epe azoTa mo kamisim godassumi #-Buli (150 mu, 377,5 mmons) npu munyc 78 °C u
nepemerrBaiy npu MuHyc 78 °C B TeueHue 2 4acoB B aTMOC(epe a30Ta. 3aTeM K BbIIIeyKa3aHHOU
CMeCH MO KaruisiM ipu Munyc 78 °C nobasinsiiu mpem-0y Tiii-3-0KCOMUuppoauauH- 1 -kapOookcunar
(70 r, 377,5 mmomnp) B JAXM (200 wmu). IlonmyyeHHYIO CMeCh HarpeBaJid O KOMHATHOMW
TeMIepaTypbl B Teuenue 3 yacoB. Cmech racwin HachimeHHbIM NH4Cl (200 mi1), SKCTparupoBaiu
JAXM (400 mn x 3). OObequHeHHbIE OPraHMYECKUE CJIOW MPOMBIBAIU pacconioM (200 mi x 3),
cyumn Hapn Oe3BomHbiM NapxSOs u 3aTeM KOHLEHTpHpPOBaM B BakyyMe. OCTaTOK OYHINAU
KOJIOHOUHOM Xxpomatorpadueii Ha cumkarene (I1D : EtOAc = 10 : 1 xk EtOAc) ¢ nonyueHuem
2106-A (9,0 T, 11%) B BEOE CBETIIO-KENTOro TBEpAOro Bemectsa. MC 266,2 [M+H]".

[141] Cunmes 2106-B. K pacrsopy 2106-A (9,0 r, 34,0 mmoup) B JIXM (50 mi) mo karusim
nobasnsiin DAST (18 mir) mpu munyc 78 °C u pacTBOp HarpeBajIH 1O KOMHATHOH TeMITEpaTyphl
B TeueHue 1 yvaca B atMmocdepe a3ora. PacTBopHuTENnh KOHIEHTPHPOBAIM U OCTATOK OYHINAIN
KOJIOHOUHOM Xpomatorpadueii Ha cumkarene (I1D : EtOAc = 10 : 1 x EtOAc) ¢ nonyueHuem
2106-B (2,2 1, 24%) B Buie KOPUUHEBOTO TBepHOTo Bemectsa. MC 268,2 [M+H]".

[142] Cunmes 2106-C. K pactsopy 2106-B (2,2 1, 8,21 mmoznb) B JIXM (20 M) 10 KarisiM pu
0 °C nobGasmsimu 8 M TOK. 3atem pacTBop mepemMelnnBaid MPU KOMHATHOH TeMmeparype B
tedeHue | yaca. PactBoputens yaansanu B Bakyyme ¢ nonyderreM 2106-C B Buje HEOUUIIIEHHOTO

IPONYKTa, KOTOPBIA HEMOCPENCTBEHHO MCIIOJIB30BAIU Ha cienyromem stane. MC 168,2 [M+H]".
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[143] Cunmesz 2106-D. Cwmecy 1949-B (2,6 1, 5,47 wmmonp) u 2106-C (8,21 mmoub,
HEOUHIIEHHBIN MPOAYKT ¢ nmocienHero stana) B IMCO (40 mu) nepemMernBaiy mpu KOMHATHON
temrieparype B TedeHue 10 mmayT, a 3arem Na,COs (5,8 r, 54,7 mmonp) noOaBisuin B
BBILIEYKA3aHHYI0 cMech. IlonyueHHyI0 CMech NPONOJDKAIN NepeMeIlnBaTh MPH KOMHATHOU
TeMneparype B TeueHue 2 yaco. Cmech pazdasisuin Bogoi (200 mu), skctparuposann EtOAc
(100 mnt x 3). OObeaAMHEHHBIE OPTaHUYECKUE CIIOU TIPOMBIBAJIN COJIEBBIM pacTBOPOM (50 mi X 3),
cymmmn Han O0e3BogHbiM Nap;SO4 U 3aTeM KOHLEHTPHPOBAIH B Bakyyme. OCTAaTOK OUHIIAIN
KOJIOHOUHOU xpomatorpadueit Ha cunmukarene (I19 : EtOAc = 10 : 1 x EtOAc) ¢ nmonydyennem
2106-D (2,0 r, 82%) B BUzE xenToro Teepaoro semecrsa. MC 4450 [M+H]".

[144] Cunmes 29. Cmecob 2106-D (12,0 r, 27,0 mmoinb) u Ni Penes (2,0 r) B8 MeOH (20 mi)
nepeMeInuBaid MpU KOMHATHOM Temmeparype B TeueHue 1 udaca B armochepe Hz. Ni Penes
ynasiiy GUIbTPOBAHUEM depe3 MOAYLIKY U3 HenuTa. PUuibTpaT KOHLEHTPUPOBAJIN B BAKYyMe U
OCTaTOK OUHINAJIH KOJOHOYHOM Xpomarorpadueii Ha cunukaresne (I1D : EtOAc =10 : 1 k EtOAc)
¢ nonyuenrem 29 (8,0 r, 71%) B Buze xentoro TBepaoro semectsa. MC 4152 [M+H]".

[145] Xupanvnoe paszoenenue 29-E1 u 29-E2. Dnantnomeps: Coeaunennst 29 (8,0 r, 193
MMouib) pasaessitor npu nomoun xupainbHoro SFC (Kononka: Chiralcel OX-3; PactBopurens:
MeOH; Ckopocts noroka: 1,5 mu/mus; RT06E1 = 2,814 muH, RTT2106.E2 = 4,362 MUH) C
nonyuenuem 29-E1 (1,2 r, 11%) B Buze xenroro teepaoro semectsa (MC 415,2 [M+H]") u 29-
E2 (1,3 1, 12%) B BUzE *xenroro TBepaoro semectsa. MC 4152 [M+H]™.

[146] Coenunenue 45 cCHHTE3UPOBAIN AHAJIOTUYHO 29 ¢ uconb3oBaHUEM 2-(5- pTopTHODEH-2-
wi)-4,4,5,5-rerpameri-1,3,2-nuokcodboposiaHa B KaueCTBE peareHTa.

[147] Coedunenue 45. 90 mr, 19%, xenroe TBepAOE BELIECTBO.
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[00148] Cunmes 1984-A. Pactop 2-Opom-5-mernnruazona (1,0 r, 5,59 mmons) B TT'® (20 mi) B
armocdepe Nz obpabarsBanu no kamwsm #-Buli (2,7 mi, 6,70 mmonb) npu munyc 78 °C u

MOJIyUYEHHYIO0 PEaKL[MOHHYIO CMeCh nepeMelnnBainu npu Munyc 78 °C B Teyenue 1 yaca. 3atem K
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pPEaKLIMOHHOM cMecH Mo KamwpsiM npu muHyc 78 °C  pgolaBnmsinm pacTBOp TpeT-OyTHII-3-
okconuppouanH-1-kapdokcunara (1,2 r, 6,70 mmone) B TI'® (10 mi). 3aTeM peaxkOHHON
CMECH JaBajJld HArpeThCsl A0 KOMHATHOH TeMIepaTypbl M MEPEMEIIMBAIN NMPU KOMHATHON
Temreparype B TeueHue 3 dacoB. Cmech pazOamisuiu HachlmeHHbIM BogHBIM NHyCl (40 M) u
skcrparuposaiiu EtOAc (30 mit x 3). OObeIuHEHHBIE OPTaHUYECKHE CJION MPOMBIBAIA COJIEBBIM
pactBopoM (20 mut x 3), cymmnn Hax 6e3BonHbM NaxSO4 1 3aTeM KOHLEHTPHUPOBAJIH B BAKyyMe.
Ocrarok ounmany KoJIoHOYHOH xpomartorpadueit Ha cunmukarene (I1D : EtOAc= 10 : 1 k EtOAc)
¢ nonyueHnem 1984-A (760 wmr, 48%) B BuIe cBeTyIO-kenTOro TBepAoro Bemecrsa. MC 2852
[M+H]".

[149] Cunmes 1984-B. Pactsop 1984-A (660 mr, 2,32 mmonsb) B JIXM (10 mi) oxnaxkganu 1o 0
°C u obpabarsiBaiu nupuauHoM (1,09 r, 13,94 MMOIIB) ¢ OCTENYIOIINM 100AaBICHUEM I10 KarlisiM
SOCIl; (414 wmr, 3,48 mmounb). [TonydeHHYIO peakIIMOHHYIO CMeCh 3aTeM HarpeBaiu 10 45 °C u
nepemermBanu npu 45 °C B teuenue 16 yacoB. 3arem cmech paszbasisuin Bomoit (20 mun) u
skcrparupoBanu XM (30 ma x 3). OObearHEeHHbIE OPTaHUYECKHE CJIOW TPOMBIBAIIA PAcCOIOM
(20 ma x 3), cymmnu Hax Oe3BoaHbIM NaxSO4 U 3aTeM KOHLEHTPUPOBAIU B Bakyyme. OCTaToK
OYMILIAIN KOJOHOYHOH xpomatorpadueii Ha cunukarene (IID : EtOAc = 10 : 1 ~ 1 : 5) ¢
nonyueruem 1984-B (120 mr, 19%) B Bune kopuunesoro macia. MC 266,2 [M+H]".

[150] Cunmes 1984-C. Cmech 1984-B (100 wmr, 0,38 mmonb) u Pd/C (100 mr) B MeOH (6 mu)
nepeMeInuBaId Mpu KOMHATHOH Temneparype B TeueHue 1 yaca B armochepe Ha. 3atem Pd/C
ynamsuii QUIbTpOBAHUEM dYepe3 LEIHT, (PUiIbTpaT KOHLEHTPUPOBAIM M OCTATOK OYHINAIH C
nomorneto [Tpen-TCX (EtOAc : T1D =5 : 1) ¢ nonyuerunem 1984-C (90 mr, 88%) B Buze cBeTIIO-
xopuuHeBoro macna. MC 2692 [M+H]".

[151] Cunmes 1984-D. K pacteopy 1984-C (90 mr, 0,34 mmonb) B IXM (3 mu1) mo Karisim
nobapmsin TOK (1 mun). TlonydeHHYIO peakIMOHHYK CMECh MEPEeMENIMBAIUA MPU KOMHATHOW
TeMIepaType B Te4eHue | 4aca, mocje 4ero paCTBOPHUTENb yAASUIN B BAKyyMe C MOJIyYEHUEM
1984-D B BUIE HEOUUIEHHOIO NPOAYKTA, KOTOPBIM MCHOJB30BAJIM HENMOCPEACTBEHHO Ha
cIenyromeM starne 6e3 TONOJHUTENbHOM ouncTku. MC 169,2 [M+H]".

[152] Cunmesz 1984-E. Cwmecr 1949-B (93 wr, 0,19 mmons) u 1984-D (0,34 mmoib,
HEOUHIIEHHBIN MPonyKT ¢ nocienHero stana) B JIMCO (5 mu) obpabarsiBamu NaxCOs3 (200 wmr,
1,89 MMOJITB) ¥ MONY4EHHYIO PEAKLIMOHHYIO CMECh NIEPEMEIINBAIN IPU KOMHATHOHW TeMIeparype
B TeYeHHe 2 4acoB. 3aTeM cMmech paszdasisiiu Bomoit (20 mi) u sxctparupoBain EtOAc (20 mi x
3). OOpennHeHHBIE OpPraHWYECKHE CJIOM TNPOMBIBAIM paccojoM (20 mu X 3), Cymwium Hax
6e3BomHbIM NaxSO4 1 3aT€M KOHLIEHTPHPOBAIHU B BakyyMe. OCTaTOK ounIany ¢ momorsko [pern-

TCX (EtOAc : IID3 = 5 : 1) ¢ nonyuenuem 1984-E (80 mr, 95%) B BHIE KeNTOrO TBEPAOTO
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semecTsa. MC 4462 [M+H]".
[1533] Cunmes 30. Cvecr 1984-E (80 wmr, 0,18 mmomns) u Pd/C (80 mr) B8 MeOH (5 mu)
nepeMeInBai IpU KOMHATHON Temneparype B TeueHue 1 gaca B armocgepe Haz. 3atem Pd/C
yaansuii QUIBTPOBAHUEM uepe3 LEJHT, (UIbTPAT KOHLEHTPUPOBAIM M OCTATOK OYHINAIH C
nomoueio [Ipen-TCX (EtOAc : MeOH =15:1) ¢ monyuenuem 30 (44 mr, 59%) B BUIE KENTOrO
TBepaoro Bemectsa. MC 416,2 [M+H]".
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[154] Cunmes 1954-A. Cmech 6-xj0p-3-HUTpONMpUANH-2-amuHa (4,58 r, 26,4 mMmonb), 2,4-
mudropdenundoponosoii kucnorsl (5,00 T, 31,7 mmonb) u K,CO3; (10,9 1, 79,2 mMmonb) B
nuokcane/H>O (100 m/10 mur) obpadareisaiu PA(PPhs)s (1,10 1, 0,95 Mmmone) B aTMocdepe azora.
Cwmecp nepemewuanu npu 100 °C B TeyeHue 3 4acoB, a 3aT€M KOHLIEHTPUPOBAIU B BaKyyMe.
Ocratok pacteopsuin B EtOAc (200 mur) u pacTBOp MpOMBIBAJIN COJIEBBIM pacTBopoM (100 mir x
3). Opranuyeckuii cyioi cymuan Hag 0e3soaabiM NaxSQ4, a 3aTeM KOHLEHTPHUPOBAIU B BAKYYME.
Ocrarok o4HInaau KOJOHOYHOU xpomarorpadueit Ha cummkarene (I1D : EtOAc=7:1-5:1)¢
nony4yernem 1954-A (4,0 t, 61%) B Buze »xentoro Tepaoro semectsa. MC 252,1 [M+H]".

[155] Cunmes 1954-B. K nepememmBaemomy pactsopy 1954-A (4,0 r, 15,94 mmonb) B
mupuanse (60 mi) no karmsaMm npu 0 © C pobasmsiun pennnkapdbonoxnopuaar (7,50 r, 47,81
mmonb). ITocne 3aBepiuenust nobasnerns cMech nepemernrsainu npu S0 °C B TedeHne 4 4acos.

CMmech KOHLEHTpHUpPOBaIM B Bakyyme. OCTaTOK OYHMINANM KOJOHOYHOW Xpomartorpadueil Ha
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cimukarene (I1D : AXM =3 : 2 - 1 : 1) ¢ nonyueruem 1954-B (7,1 r, 91%) B BHIe >xenaToro
TBepaoro semectsa. MC 4921 [M +H]".

[156] Cunmes 1954-C. K cmecu nunakoBoi nbuta (449 mr, 6,9 mmonb) B 6e3Bogaom JIMA (2
i) pobasnsin TMSCI u 1,2-mubGpomatan (0,24 mi, 00./06. = 7/5) U peakUHOHHYIO CMeECh
nepeMelnBali IpU KOMHATHON Temreparype B TeueHne 20 MUHYT B aTMocdepe azora. 3aremM
pacTBop TpeT-OyTmi-3-(MOOOMETHI) NUPPONIUANH-1-kapOokcunara (1,65 r, 5,3 mmonb) B
oe3somnom JIMA (1,5 mu) nmoOaBisuii K yKa3aHHOW BBbIIIE CMECH W IOJIYYCHHYK) CMECh
nepeMelnBaiy IpU KOMHATHOM TeMIlepaType B TeueHue 16 4acoB B YCJIOBUSX a30THOU
armoceprl. CMech Obuta MCIONB30BaHA HETIOCPECTBEHHO Ha cienyrouieM stane kak 1954-C.
Konuenrpauus 1954-C cocrasnsana npudnusurensHo 1,0 mons/n B JIMA.

[157] Cunmes 1954-D. K cmecu 3-6pomnupumuansa (243 wmr, 1,54 mmons), Cul (30 mr, 0,15
mmoinb) 1 Pd(PPhs)s (89 wmr, 0,077 mmonb) B Ge3sBogrom JIMA (6 mur) B atmocdepe a3ora
nobasisuu 1954-C (2,0 mi). [Tonyuennyro cmech nepemenmnsaiu npu 60 °C B TeueHue 72 4acos
B atMocdepe a3ota. 3aTem cMech pa3dasisiin Boaoit (20 mi) u skctparuposanu EtOAc (20 mu x
3). OObenuHEeHHbIE OpPraHUYECKHE CJIOM MPOMBIBAIK paccojoM (20 mu X 3), Cymwiud Hax
6e3BomHbIM NaxSO4 1 3aTeM KOHLIEHTPUPOBAIU B BakyyMe. OCTaTOK OUMIIAIH ¢ moMoIbio [1per-
TCX (AXM : EtOAc =2 : 1) ¢ nonyuerunem 1954-D (180 mr, 44%) B BHIE JKEITOTO TBEPAOTO
semectsa. MC 263,2 [M+H]".

[158] Cunmes 1954-E. K pactsopy 1954-D (160 wmr, 0,69 mmosnb) B JIXM (6 M1) IO Karuisim mpu
0 °C nobasnsuin TOK (2 mi). [TonyueHHYO peaKIIHOHHYEO CMECH MTEPEMEIIMBAIU MPU KOMHATHON
TeMIepaType B TeueHue 1 yaca, 3aTeM KOHLEHTPUPOBAJIU B BakyyMe ¢ nonyueHuem 1954-E B Bune
HEOYHIIEHHOTO MPOAYKTA, KOTOPBIH HEMOCPEACTBEHHO UCTIOIBb30BAIIH Ha ciieayrouiem stamne. MC
163,2 [M+H]".

[159] Cunmes 1954-F. Cmech 1954-E (0,69 MMOJIb, HEOYHINEHHBIN MPOIYKT C MPEIbIIYIIEro
srana) u 1954-B (188 wmr, 0,38 mmonb) B IMCO (6 ™) mepememnnBaiu NP KOMHATHOM
temrieparype B TeueHue 10 wmunHyT, 3ateMm Na)COs; (403 wmr, 3,8 mMmonb) no0aBisiin K
BBILIEYKA3aHHON CMECH U TMOJYYCHHYIO PEaKIHOHHYI CMECh MEePEeMELINBAN MPH KOMHATHOW
TEMIepaType B TeueHHe 2 4acoB. 3aTeM cMech pa3daBysiin Bogod (30 Mur) U 3KCTparnpoBajy
EtOAc (10 mn x 3). OOpenuHeHHbIE OPTaHUYECKHE CJIOU MpOMbIBAIH paccosioM (10 mm x 3),
cymmnu Han 0e3BogHbiM Na;SQO4 U 3aTeM KOHIEHTPUPOBAIU B Bakyyme. OCTaTOK OYUINATH C
nomoteto [Tpen-TCX. (AXM : EtOAc = 1 : 2) ¢ nonyuennem 1954-F (110 wmr, 66%) B Buze
KENTOro TBepaoro semectsa. MC 440,1 [M+H]".

[160] Cunmes Coedunenusn 31. Cwvecp 1954-F (110 wmr, 0,25 mmons) u Pd/C (110 mr) B

MeOH/EtOAc (5 mn/S mi) nepeMernnBaiy Npyu KOMHATHON TeMmriepatype B TeueHue S0 MUHYT B



40

armochepe H,. Pd/C ymamsmu QunbrpoBanmeM uepe3 MOAYIIKY w3 Uenuta. DuiabTpar
KOHLIEHTPUPOBAJIM B BAKYYM€ U OCTaTOK ounIany ¢ momomeio [pen-TCX (AXM : MeOH =30 :
1) ¢ nonyuenuem 31 (45 mr, 44%) B BUze xkenToro TBepaoro semectsa. MC 410,1 [M+H]".
[161] Coeaunenue 33 CHHTE3UPOBAIH aHAIOTHYHO 31 TyTEM HCTOIB30BAHUS Mpem-0y T 3-
HoponuppoanaoH-1-kapOokcunara u 2-0pomM-5-MEeTHINMUPUMUANHA B KAUECTBE PEAreHTOB.
[162] Coedunenue 33. 38 mr, 41%, CBETIO-KENTOE TBEPAOE BEIIECTBO.
[163] Coeaunenue 48 cuHTE3MpPOBAIH aHAIOTHYHO 31 TyTEM HCIOIB30BAHUS Mpem-0y Tl 3-
Hogormppounon-l-kapbokcunara, 2-0pomnupmunuHa u 2-GpTopheHuI00pOHOBON KHUCIOTHI B
Ka4eCTBE PEareHTOB.
[164] Coedunenue 48. 38 mr, 41%, CBETIO-KENTOE TBEPAOE BEIIECTBO.
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[165] Cunmes 1985-A. Cmechb 2-6pom-5-metun-1,3,4-tuaguasona (700 mr, 3,89 MMoib), TpeT-
oytun-3-  (4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2  -wi)  -2,5-gurugpo- 1 H-muppon-1-
kapbokcunara (1,15 r, 3,89 mmonb) u Na;COs; (1,2 r, 11,7 mmonb) B amokcane (40 mu)
obpabareanmu PdCla(dppf)2 (159 wmr, 0,2 mmonb) B armocdepe a3ota. PeakIMOHHYHO CMeCh
nepemermmBain npu 90 °C B TeueHue 3 4acOB U 3aT€M KOHLEHTPHUPOBAIN B Bakyyme. OcTaTok
pactBopsuti B EtOAc (30 mut) u pactBop mpombiBasiu paccosioM (10 mi x 3). OObenuHEHHBIN
OpraHu4eckuil ciod cymmnn Haj 6e3BogHbIM Na;SOs U 3aTeM KOHIIEHTPHPOBAIH B BaKyyMe.
OcTratok ouHInaiu KoJIOHOYHOH Xpomarorpadueii Ha cunukarene (I19 : EtOAc=10:1-1:1)¢
nonyuyenrem 1985-A (400 mr, 39%) B Buze sxentoro TBepaoro semectsa. MC 268,1 [M+H]".
[166] Cunmes 1985-B Cmecr 1985-A (400 mr, 1,5 mmons) u Pd/C (400 mr) B EtOAc (10 M)
nepeMeInuBaId P KOMHATHOH Temneparype B TeueHue 1 gaca B atmocepe Ha. 3atem Pd/C
ynamsuii (GUIBTPOBAHUEM Uepe3 MOAYIIKY U3 HenuTa. OHIbTpaT KOHLUEHTPUPOBAIA U OCTATOK
ounmmaiu ¢ nomoubso [Tpen-TCX (EA : 12 =3 : 1) ¢ nonyuenuem 1985-B (300 mr, 74%) B BUzE

TBEPJOro BemEeCTBa xkenTtoro usera. MC 270,2 [M+H]".
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[167] Cunmes 1985-C. Pactsop 1985-B (300 mr, 1,1 mmoins) B JIXM (10 M) oxmaxkaanu 1o 0O
°C u 3arem no karwsM nodasisimi TOK (4 mun) mpu 0 °C. TlonyueHHBIH pacTBOp MEpeMELTUBAIN
NPy KOMHATHOH TeMIlepaType B TeueHue 1 Jaca, 1mocie 4ero pacTBOPHUTENb yIAJSUIN B BAKYyMe C
nonyueHnemM 1985-C B  BuAe HEOUMINEHHOTO MPOAYKTA, KOTOPBIM  MCIOJIB30BAU
HETOCPEICTBEHHO Ha creayromemM stane. MC 170,2 [M+H]™.

[168] Cunmes 1985-D. Cmecp 1954-B (300 wmr, 0,6 mmonp) u 1985-C (1,1 mmomsb,
HEOYHINEeHHBIN POAYKT ¢ npenbiaymero 3tama) B JIMCO (10 mut) obpabareiBanu Na,COs (636
Mr, 6,0 MMOJIb), ¥ IOJIYYE€HHYIO CMECh NEpEMEINBAIA IPU KOMHATHOH TeMIIeparype B TeUeHUE 2
4qacoB. 3aTeM cmech pasbasnsiimm Bomod (50 mu) um skcrparuposamu EtOAc (50 mm x 3).
ObbenuHeHHBIE O0OBENMHEHHBIE OPraHUYECKHE CIIOU MPOMBIBAIIN paccosioM (20 Mt X 3), cyImiu
Haj Oe3BonHBIM NazSO4 1 3aT€M KOHIIEHTPUPOBAIU B BakyyMe. OCTaTOK OUHMINAIHN C OMOIIBIO
ITpen-TCX (EA : II3 = 5 : 1) ¢ nonyuenuem 1985-D (150 mr, 56%) B BUIe KENTOro TBEPIOTO
semecta. MC 4472 [M+H]".

[169] Cunmes 32. Cmecp 1985-D (150 wmr, 0,34 mmons) u Pd/C (150 mr) B8 MeOH (6 mun)
nepeMeIInBaIy P KOMHATHOH Temneparype B TedeHune | gaca B armoctepe Hz. 3atem Pd/C
yaansu QUIbTPOBAHUEM Yepe3 MOAYIIKY M3 menuta. PuibTpar KOHIEHTPHUPOBAIN U OCTATOK
ountanu ¢ nomoursto [Ipen-TCX (EA : MeOH = 15 : 1) ¢ nonyuenuem 32 (83 mr, 55%) B Bune
xenroro Teepaoro semectsa. MC 417,2 [M+H]™.

[170] Coeaunenmne 37 CUHTE3UPOBAIU AHAJIOTHYHO 32 C HCMHOJB30BAHHUEM COOTBETCTBEHHO
3aMeIIeHHOro apuiadpoMuaHoro pearenra. Coedunenue 37. 65 mr, 58%, CBETIIO-KENTOE TBEPIOE
BEIIECTBO.
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[00172] Cunmes 2060-A. PactBop 1H-ummpasoma (115 wmr, 1,69 mmons) B AM® (5 M)
oxjaxaamu 10 0 °C u obpabarsiBann NaH (60% B munepaimpHOM Mache, 122 wmr, 3,1 MMoub).
Peaxunonnyro cmech nepemennsanu npu 0 °C B tedenne 10 MHHYT, 3aTeM NOOABISIN TPET-
OyTtun 3-(momomeTni)nmuppoauauH-1-kapobokcunar (687 mr, 2,21 MMOJIb) U PEAKLIMOHHYIO CMECh
Harpesaiu 10 40 °C u nepememusanu npu 40 °C B TedeHne 3 4acoB. 3aTeM CMecCh pa30aBIsn
Bogoi (30 mu) m skcrparupoanu EtOAc (20 mn x 3). OObenuHEHHbIE OpPraHUYECKHE CIIOU
NPOMBIBAIN COJIEBBIM pacTBopoM (20 mu x 3), cymmnu Han Oe3BogHbiM NaxSOs u 3arem
KOHLIeHTpupoBanu B Bakyyme. Ocrarok ounmmanu Ilpen-TCX (AXM : MeOH = 30 : 1) ¢
nosy4yeruem 2060-A (105 mr, 25%) B Buze Gecusernoro maciaa. MC 1972 [M+H]".

[173] Cunmes 2060-B. K pactsopy 2060-A (201 wmr, 0,80 mmosns) B JIXM (6 M) 1O Karuisim npu
0 °C nobasmsuin TOK (2 mur). [TonydeHHOH peakIIHOHHOMN CMECH 1aBaJId HArPeThCs 10 KOMHATHOU
TEMIepaTypbl M IepeMelIMBald NpU KOMHATHOW TemImeparype B TeueHue 1 dHaca, 3aTeMm
KOHLEHTPUPOBAJIU B Bakyyme ¢ mnoaydeHuem 2060-B B xauecTBe HEOUMIIEHHOIO NPOAYKTA,
KOTOPbIH HEMOCPEACTBEHHO UCIIONb30BaM Ha crenyromem stane. MC 151,2 [M+H]".

[174] Cunmes 2060-C. Cmecw 2060-B (0,80 MMOJb, HEOUHIEHHBIH MPOAYKT C MPEIbIAYIIErO
srana) u 1954-B (216 wmr, 0,44 mmonb) B IMCO (6 ™) mepemeriviBaiud MPU KOMHATHOM
teMneparype B TeueHue 10 munyt, 3ateM NaxCOs (471 mr, 4,44 MMoJb) 10OABIISUTH K YKa3aHHOM
BbILIIE CMECH M TMEpeMeLIMBAd NMpPU KOMHATHOW Temreparype B TedeHue 2 uacoB. Cmechb
pazbasisiu Boaoit (20 mi) u sxcrparuposanu EtOAc (10 M x 3). O0benHEHHbIE OpraHUYECKHE
CJIOM TPOMBIBAIIM COJIEBbIM pacTBopoM (10 mu x 3), cymunu Hax Ge3BonHbiM NaxSO4 u 3aTem
KOHIIEHTpUPOBaJH B BakyyMme. Ocrarok ounmanu ¢ nomoisko [Ipen- TCX (XM : MeOH = 30 :
1) ¢ monyuennem 2060-C (147 mr, 78%) B Buze *entoro Teepaoro semectsa. MC 4291 [M+H]".
[175] Cunmes 34. Cmecn 2060-C (124 wmr, 0,29 mmonb) u Pd/C (124 mr) B MeOH/EtOAc (5
MII/S MJT) IepeMeLIHBaIIU TP KOMHATHOM TeMIiepaType B TedeHue 2 yacos B atmocdepe Hy. Pd/C
ynaasui (UIbTPOBAHUEM Yepe3 MOAYLIKY U3 HeiuTa. OUibTpaT KOHLEHTPUPOBAIU B BAKYyMeE U
ocratok ounmain ¢ nomoupio [pen-TCX (JIXM : MeOH = 20 : 1) ¢ nony4enuem 34 (53 wr,
43%) B Buze Genoro Teepmoro Bemecrsa. MC 3992, [M+H]".

[176] Coeaunenuss 35 CUHTE3UPOBAIN AHAJIOTHYHO 34 TyTEM HCIOJIb30BAHUS THPA30Jia B
Ka4eCTBE peareHTa.

[177] Coedunenue 35. 60 mr, 64%, Gernoe TBepIOE BEIIECTBO.
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[178] Cunmes 2200-A. K cmecu Tnoden-2-unboponosoii kuciotsl (14,1 r, 110 mmons), 6-x5op-
3-aurpornmpunnn-2-amuna (17,3 r, 100 mmons) u K2COs3 (41,4 1, 300 mmonb) B nuokcane/H,O
(500 m1/50 mir) nobasmsuiu Pd(PPhs)s (5,8 1, 5,0 Mmoitb) B atmocdepe a3ora. PeakinoHHyr0 cMech
nepemermuBaiy mpu 100 °C B TedeHune 2 4aCOB U 3aT€M KOHLEHTPUPOBAJIU B Bakyyme. OcTaTok
pacteopsuin B EtOAc (200 mu1) m pacTBOp HpOMBIBaIM COJEBbIM pacTBopoM (100 mu x 3).
Opranudeckuii cyioit cymwmin Han 0e3BogHbiM NaxSO4 1 3aTeM KOHIIEHTPUPOBAJIH B BaKyyMe.
Ocrarok ounnanu KOJOHOUHOH xpomarorpadueii Ha cunukarene (I1D : EtOAc=10:1-5:1)c
nosyyennem 2200-A (20,4 r, 84 %) B Buze xenroro Teepaoro semecrsa. MC 222,0 [M+H]".
[179] Cunmes 2200-B. K nepemeunBaemomy pactsopy 2200-A (4,42 r, 20 MMOIIb) B TUPUIIHE
(80 M) mo xarusm mipu 0 °C moGasismu permnkapoonoxmopunar (3,12 r, 60 mmons). ITocne
3aBeplueHus1 nodaBieHus1 cMech nepemermmBani npu S0 °C B TeueHune 4 vacoB. 3aTeM CMeCh
KOHLIEHTPHPOBAJIM B BAKYYME U OCTaTOK OYHIIAJN KOJIOHOUHON XpoMaTorpadueil Ha Cuimukarene
(II2: AXM =3:2-1: 1) c monyuernem 2200-B (8,57 r, 93%) B BUAE JKENTOrO TBEPIOTO BEIECTBA.
MC 462,1 [M+H]".

[180] Cunmes 2200-D. Cmecn 2200-C (108 mr, 0,44 mmons) u Pd/C (108 mr) B EtOAc (15 mu)
nepeMeInuBaIn P KOMHATHOH TeMriepatype B TeueHue 1 gaca B armocdepe Hz. Pd/C ymansnmu
($uIBTPOBAHUEM Uepe3 MOAYIIKY U3 HenauTa. GUiIbTpaT KOHLIEHTPUPOBAIH B BAKYYME H OCTaTOK

ounmaiu ¢ nomowpio [Tpen-TCX (EtOAc : I13 = 1 : 5) ¢c monyuenuem 41 (100 mr, 92%) B BUze
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6enoro TBepnoro Bemectea. MC 250,1 [M+H]".

[181] Cunmes 2200-E. K pactsopy 2200-D (100 mr, 0,40 mmosns) B JIXM (3 Mi1) 1O Karuisim mpu
°C nobasystmn TOK (1 mu). ITony4deHHbIH pacTBOp MEepeMELINBAIN P KOMHATHOHN TeMIIepaType
B TeUECHHE | 4aca, a 3aTeM pacTBOPUTENb YAASUIM B BakyyMe ¢ nosydenuem 2200-E B Bune
HEOYMILEHHOTO MPOAYKTA, KOTOPBIH NCIOJIB30BAIM HEMOCPEACTBEHHO Ha crenyroeM atane. MC
194,1 [M+H]".

[182] Cunmes 2200-F. Cmeco 2200-E (0,4 MMOJIb, HEOUHINEHHBIH MPOAYKT C MPEObIAYILIETO
srana) u 2200-B (103 wmr, 0,22 mmone) B IMCO (6 mi) mepememinBagu NP KOMHATHOM
temrnepaTtype B TeueHue 10 munyT, 3ateM Na;COs (234 mr, 2,2 MMOJIb) U PEAKIIMOHHYIO CMECh
nepeMeInBaIN MPU KOMHATHON TeMriepatype B TeueHue 2 yaco. Cmech pazdasisiiu Bogoi (30
mi) u skcrparupoBanu EtOAc (10 mi x 3). OObenuHeHHbIE OPraHUYEeCKHe CIIOU IMPOMBIBAIU
pacconom (10 M x 3), cymmnn Hag 60e3BogHbIM Na;SO4 1 3aTe€M KOHLIEHTPUPOBAIH B BAKyyMe.
Ocrarok ounmmanu ¢ nomouisio [Ipen-TCX (AXM : EtOAc =1 : 1) ¢ nonyuenuem 2200-F (80 wmr,
91%) B Buze xenroro TBepaoro semecrsa. MC 397,0 [M+H]".

[183] Cunmes 41. Cmecp 2200-F (80 wmr, 0,20 mmonb) u Ni Penest (80 mr) 8 MeOH (15 mu)
nepeMeIInBaIy Py KOMHATHOH Temmepatype B TedeHue 1 daca B armochepe Hz. Ni Penes
yaansum (GUIBTPOBAHUEM Yepe3 MOAYLIKY U3 1enuTa. PuibTpaT KOHIEHTPUPOBAIN B BAKYyMe U
ocratok ounmanu ¢ nomoibio [pen-TCX (JIXM : MeOH = 20 : 1) ¢ nonydenuem 41 (43 wr,
58%) B BUIE KOPUYHEBOrO TBEPAOro Bemmectsa. MC 3672 [M+H]"

[184] Coeaunenue 42 cuHTE3MpPOBAIH aHAJIOTUYHO 41 MyTeM KCIOJB30BAHUS METUJ MarHui
OpoMuaa U COOTBETCTBEHHO 3aMELIIEHHOTO peareHTa OOPOHOBOM KHCIOTHL

[185] Coeounenue 42. 23 wmr, 31%, xenroe TBepAOE BELIECTBO.
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[186] Cunmes 2332-A. Cmeco 2147-A (1,0 1, 3,8 mmons) u Pd/C (1,0 r) B EtOAc (20 min)
nepeMeLBaIi IPU KOMHATHOH TeMmiepaType B TeueHue | daca B atmocdepe Ha. Pd/C ynansiiu
(bunbTpOBaHNEM Yepe3 MOAYIIKY U3 Lenuta. OuabTpaT KOHUEHTPUPOBAJIU B BAKYYME U OCTATOK
OYMIIAJN KOJIOHOYHOH XpomaTorpadueii Ha cunukarene (I19 : EtOAc=5: 1 -3 : 1) c nony4yernem
2332-A (1,0 1, 99%) B BUne Genoro TBepaoro Bemectsa. MC 2681 [M+H]".

[187] Cunmes 2332-B. Pactsop 2332-A (1,0 1, 3,7 mmonb) B JIXM (21 mi) oxnaxnanu go 0 °C
u no kamwsaM nodasmsm TOK (7 mu) mpu 0 °C. PeakUMOHHOW CMeCH JaBajl HArpeTbcs A0
KOMHATHOW TeMIlepaTypbl U NEepPEeMELINBaIN NPU KOMHATHOW TeMIepaTrype B TeueHue 1 daca.
3areM pacTBOPHUTENb YA B BAKYYME, a OCTaTOK pactBopsuid B JIM® (7 mi) u obpabdaTeiBaiu
TEA (1,01 r, 10 mmomb) ¢ monydeHuem 2332-B B kadecTBe pacTBOpa, HCIOJIb3YEMOTO
HEMOCPEACTBEHHO s caeayrommeM stane. MC 1681 [M+H]".

[188] Cunmes 2332-C. K pacteopy THodena (20,0 r, 238 mmounn) B TT'® (500 mur) B atmochepe
azora mo karusam nodasisui #-BuLi (100 mit, 250 mmone) npu munyc 78 °C U peakIMOHHYIO
cMmech mnepemMermuBany npu muHyc 78 °C B Teuenme 1 waca B armocdepe azora. 3areMm K
BBIIIEYKA3aHHOW CMecH MO Karisim nipu Munyc 78 °C mobasnsimn N-propbeH3oncynbhoHnMua
(78,8 , 250 mmoub) B TI'® (300 Mut) 1 HarpeBaau 0 KOMHATHOH TeMIepaTyphl B TeueHue 1 gaca.
3areM peakLHOHHYI cMech oxJyiakaanu 10 MuHyc 78 °C M mo KamisiM AO0aBIsUIH eIe OIHY
nopuuro #-Buli (100 mi, 250 mmone) npu munyc 78 °C u nepemernsanu npu Munyc 78 °C B
teyenne 1 yaca. HakoHen, K BbIIEYKa3aHHON CMeCH IO KarusiM nipu MuHyc 78 °C nobasusiiu 2-

u30nponokcu-4,4,5,5-rerpamerun-1,3,2-nuokcadoponan (46,5 r, 250 mmone) B TT'® (200 mu).
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PEAKLIMOHHOM CMECH JJaBaJIM HArPEThCS 10 KOMHATHOM TEMITEPATYPhI U IEPEMELINBAIIN B TCUCHNE
16 yacoB. Cmech BbUTMBANIN B OXJakaeHHbIH HachimeHHbI NH4Cl (2000 M), sxcTparupoBanu
I13 (400 M x 3), u oObenMHEHHBIE OPTaHUYECKHE CIIOM MPOMBIBAIN paccosioM (400 mi x 3),
cymmian Hax 6e3BogHbiM NaxSO4 1 3aTeM KOHIEHTPHPOBAIHM B BakyyMme ¢ nonydeHneMm 2332-C
(32 r) B BU€ HEOUHUILIEHHOTO MMPOAYKTA, UCIIOJIb3YEMOT0 HEMOCPEACTBEHHO Ha CIIEAYIOIEM dTarle.
MC 229,0 [M+H]".

[189] Cunmes 2332-D. Cmechb 6-xnop-3-aurponupuanna-2-amusa (18,9 r, 109,6 mmons), 2332-
C (30, ceipoii nponykT ¢ mpeasiayiero stana) u K2CO;3 (45,37 r, 328,8 mmons) B anokcane/H,O
(400 m1/40 mur) o6padateiBasiu Pd(PPhs)s (2,0 1) B atmocdepe a3zora. Cmech nepeMernnBaiu npu
95 °C B TeueHue 3 4acoOB U 3aT€M KOHLEHTpUpPOBaIU B BakyyMme. OcrtaTok pactopsuin B EtOAc
(500 mu1) 1 pacTBOP MPOMBIBAIIN HACBHIIEHHBIM COJIEBBIM pacTBOpoM (200 mut x 3). Opranuyeckuit
cnolt ey Hax 6e3BonHbIM NaxSO4 1 3aTeM KOHIIEHTPUPOBAIH B BakyyMe. OCTaTOK OUYHIIAIIH
KOJIOHOYHO# xpomartorpadueii Ha cunukaresne (I19 : AXM =10 : 1 -2 : 1) ¢c nonydenuem 2332-
D (9,0 1, 34% (nBa 5Tamna)) B BUJE *KENTOrO TBepaoro Bemecrsa. MC 240,0 [M + H] ™.

[190] Cunmes 2332-F. Pactop 2332-D (820 mr, 3,43 mmoib) B IM® (10 mut) oxnaskaanu 1o 0
°C u obpadateiBaniu NaH (60% B muHepambHOM Macie) (275 mr, 6,86 Mmoub). PeakiimoHHyO
cmech nepemerntrbany mpu 0 °C B TedeHre 30 MUHYT, 3aTeM K yKa3aHHOH BbILIE CMeCH 100ABIISLTH
CDI (556 wr, 3,43 mmounb) u nepemernuBanue nponosokaiu npu 0 °C B Teyenue eme 30 MUHYT.
Haxkowneu, pactsop 2332-B noGasisiin k ykazaHHOH Bbitne cMecu npu 0 °C 1 mepemMenInBaiyg B
tTeyenue |1 yaca. 3atem cmech racuiu Bogoi (60 mur) m skcrparupoBanu EtOAc (30 mu x 3).
OObenrHEHHBIE OPraHMYECKHE CJION MTPOMBIBAIU paccoiioM (30 mu x 3), cymmin Haj O€3BOAHBIM
Na>SO4 1 3aTeM KOHIIEHTPUPOBaAIH B BakyyMe. OCTaTOK OYHINAIHA KOJIOHOYHOM Xpomarorpadueit
Ha cunmkarene (JIXM : EtOAc =15 : 1 - 2 : 1) ¢ nonyuenuem 2332-F (1,18 r, 80 %) B Buze
KENTOro TBepaoro semectsa. MC 433,0 [M+H]".

[191] Cunmes T-2332. Cmecn 2332-F (1,18 1, 2,7 mmouns) u Ni Penes (1,2 r) B MeOH (20 mi)
nepeMenuBaii Mpu KOMHATHOW Temmepatype B TedeHue | daca B armocdepe Hr. Ni Penes
yaasTa GUIBTPOBAHUEM depe3 CIIoH LeuTa. GUiIbTpaT KOHIEHTPUPOBAJIH B BAKYYME M OCTaTOK
OUUINAJIN KOJIOHOYHOH xpomatorpadueir Ha cumkarene (IXM : MeOH =50 : 1 -20: 1) ¢
nosyyennem T-2332 (850 mr, 77%) B Bune kpacHoro Teepaoro semecrsa. MC 403,0 [M+H]".
[192] Xupanvnoe pazoenenue 43 u 44. T-2332 (850 wmr, 2,11 MMoIb) pa3nessuid XUPaJIbHBIM
paznenenueM (Komonka: Chiralcel OJ-3; Pacteopurens: MeOH; CkopocTh moToka: 2 MII/MUH,;
RTs; = 2,141 mun, RTy = 2,689 mun) ¢ nonyuenuem 43 (300 mr, 35%) B BHIe cBeTIIO-
¢uonerosoro TBepmoro Bemectsa (MC 403,0 [M+H]") u 44 (190 mr, 22%) B Bume Genoro

TBepaoro semectsa. MC 403,0 [M+H]".
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[193] Cunmes 2303-A. 2-xnop-5-propnupumuann (50 r, 378,0 mMMosb) mepemMelnnuBaiud B
pactBope HBr B AcOH (33 mac.%, 250 mu) npu 40 °C B TeyeHue 16 4acoB. 3aTeM peaKkIHOHHYIO
CMECh OXJIAKIAIN O KOMHATHOW TeMIepaTypbl U Ocamok cobupanu ¢uibTpaToM. Ocanok Ha
¢bunbTpe pactBopsiiu B EtOAc (500 mi) u nomamenaunsaiu 10 pH = 9 ¢ OMOIIbIO HACBIIIIEHHOTO
Na,COs. Tlonyuennyto cmech skcrparupoBaniu EtOAc (500 ma x 2). OObenwHEHHbIE
OpPTaHUYECKHE CJIOM MPOMBIBAIU COJIeBbIM pacTBopoM (100 mur x 3), cymuiam Han Oe3BOIHBIM
Na»SO4 u 3ateM KoHIUEHTpUpoBaiu B Bakyyme. K ocrarky mobasmsuin 19 (20 mut) u ocamok
cobupanu GprIbTpOBaHKEM, 3aTEM CYIIWIH B BaKyyMe ¢ noiyuenuem 2303-A (35,0 r, 53%) B Bune
CBETJIO-KOPMYIHEBOTO TBEpAOro Bemectsa. MC 177,2 [M+H]".

[194] Cunmes 2303-B. K pacreopy 2303-A (5,0 r, 28,4 mmons) B AXM (70 mut) no Karsim
nobasmsmn #-Buli (13,6 mun, 34,1 mmonb) mpu muHyc 78 °C M pEaKUOHHYIO CMECh
nepeMernuBaiy B TeueHune 1 yaca B armocepe Na. 3aTeM Kk cMecH 1o KarusiM T0OaBIIsLTH PacTBOP
SM-A (6,3 1, 34,1 mmonb) B IXM (20 mu). ITonyyeHHYr0 CMeCh HarpeBaju 10 KOMHATHOH
TEMIEpaTypbl M MEPEMELINBATIN B TEYEHHE 3 YacoB. 3aT€M CMeCh Pa3OaBIsUTH HACBHILICHHBIM
NH4Cl1 (100 wm), skcrparupoBanu JAXM (100 mn x 3). OObeaHHEHHBIN OpraHUYeCKUil CIoH
npoMbIiBasu paccosioM (100 mi X 3), cymum Han 6e3BoaHbIM NaSO4 U 3aTeM KOHIIEHTPUPOBAIU
B BakyyMe. OCTaToK OUMIIaiy KOJIOHOYHOM Xpomarorpadueii Ha cummkarene (113 : EtOAc =10 :
1 k EtOAc) ¢ monyuennem 2303-B (550 mr) B Buie HEOUHMIEHHOTO npoaykTa. HeounimeHHbIH

nponykT ounmmanu ¢ nomoupio [Ipen-BOXKX ¢ monyuennem 2303-B (177 mr, 2,2%) B BHUze
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KOPHYHEBOTO TBepaoro Bemectsa. MC 284,2 [M+H]".
[195] Cunmes 2303-C. Pactsop 2303-B (1,6 r, 5,63 mmonb) B JIXM (50 mi1) oOpabaTsiBaiiu
DAST (3,2 mi) no karusim nipu Munyc 78 °C B atmocdepe N». 3atem pacTBOp HarpeBaiiu IO
KOMHAaTHON TemIepaTypbl U IepeMellnBain 2 4aca. 3aTeM peaklMIO FacuiId JIeAsHON BOJOW,
skcrparuposanu XM (30 mu x 3). OObenrHEHHBIN OPraHUYeCKUN CIIOH MPOMBIBAIN PACcCOIOM
(100 munt x 3), cymunu Hax 6e3BoaHbM NaxSO4 1 3aTeM KOHLIEHTpUpPOBaIH B Bakyyme. OcTtaTok
OUHMIIAIA KOJIOHOYHOHN Xpomarorpadueii Ha cwmmkarene. (IID : EtOAc =10 : 1 ~ 1 : 1) ¢
nonyuenuem 2303-C (850 mr, 53%) B BUIe KOpUUHEBOrO TBEpAOTO Bemectsa. MC 286,2 [M+H]™.
[196] Cunmes 2303-D. K pacrsopy 2303-C (850 mr, 2,98 mmounb) B IXM (30 mu) npu 0 °C o
karisiM 1odaisiin TOK (4 mit). 3aTeM pacTBOpY AaBajil HATPETHCs O KOMHATHOM TeMIIepaTyphbl
U MepeMelINBali NP KOMHATHOM Temriepatype B TeueHue | waca. PactBopurens ymansinu B
Bakyyme ¢ noiydeHueMm 2303-D B Buae HEOUHMIIEHHOTO NPOAYKTA, KOTOPBIH HCIIOJNb30BAIU
HETOCPEACTBEHHO Ha CIIEAYIOIIEM JTalle.
[197] Cunmes 2303-E. K pactsopy SM-B (1,2 , 2,48 mmonb) u 2303-D (1,1 r, HEOUHILIICHHBII
nponaykT ¢ nocneanero stana) B JIMCO (50 mu) nobasmsuiu NaxCOs (3,2 1, 29,8 mmons). Cmech
nepeMeIInBaI P KOMHATHOH Temmepatype 2 4aca. Cmech pasbamsimm Bomoi (200 mur) u
skcrparuposanu EtOAc (100 v x 3). OObenMHEeHHbIE OPTaHUYECKUE CIION IPOMBIBAJIU PACCOIOM
(100 mnt x 3), cymunu Hax O6e3BomHbiM NaxSO4 U 3aTeM KOHLIEHTPUPOBaIK B Bakyyme. OcTaTok
ounmmaiu ¢ nomoinbto [pen-TCX (IID : EtOAc = 1 : 5) ¢ nonyuyernem 2303-E (680 mr, 61%) B
BUJIE KEITOro TBepaoro semecrsa. MC 4452 [M+H]".
[198] Cunmes 52 u 53. Cmech 2303-E (680 wmr, 1,53 mmois) u Ni Penes (680 mr) 8 MeOH (10
MJT) TIepeMeIINBaJIi IPU KOMHATHOH TeMriepatype B TeueHue | daca B atmochepe Hz. 3arem Ni
Penes ynansnu ¢punsrpoBaHueM yepes Henut. @PunbTpar KOHIEHTPHPOBAIH U OCTATOK OYUIIAIIH
¢ nomoueio IIpen-TCX (EA : MeOH = 10 : 1) ¢ monyuenuem T-2303 (600 mr, 94%) B BUzE
JKEJITOTO TBEPJIOTO BEIECTBA. DHAHTUMEPHI pasnessuiu mpu nomouru xupainbHoro SFC (Kosnonka:
Chiralcel OJ-3; PactBoputens: MeOH; Cxopocth motoka = 1,5 mu/mun; RTs:= 1,869 mun, RTs3
= 2,848 muH) ¢ nonyuenuem 52 (250 mr, 41%) B Buge xenroro TBepaoro Bemecrsa. MC 415,2
[M+H]". 53 (240 mr, 40%) B Buze *enToro Teepaoro semectsa. MC 4152 [M+H]".

IIpumep 19. Cunres 54 u 55



49

N-Boc
% TOK
fi E (\’ N oH Dm Z[XM f\ HXM/ (\ I[MC Ng,CD,
NZ~g  hBull TXM N,KCN -Boc ’Ht‘/u J\CNH TOK _@_(__2_”0
/ 2

2204-A
(ﬁ SM-A 0=( OPh
& N :/'=\ OPh
N4 ;q N < N PN

| NO, % NH, XHDAIbHOC n orS
N Nhe

N . H
S NiPeres, H, N pazneneHHe He
0 N_z oy + F‘I
MeOH O N~z
2204.0
T-2204
F
F

[199] Cunmes 2294-A. K pactsopy 3-6pomnupunazuna (50,0 r, 314,5 mmons) B IXM (400 M)
no karusiM pobasisu #-Buli (2,5 M B rekcane) (150 mur) mpu munyc 78 °C B armocdepe Nz u
PEaKLMOHHYI0 cMech nepemMernuBanu rnpu Munyc 78 °C B TeueHue 1 yaca. 3aTeM K yKa3aHHOMU
BBIIIE CMeCH 10OABIISIIM PAaCTBOP TPeT-OyTHII-3-0KconupponuanH-1-kapookcuiara (69,7 r, 377,0
mmois) B JIXM (200 mur), cMech HarpeBaiu 10 KOMHAaTHOW TeMIIEpaTypbl M MEPEeMELINBaIH B
TeyeHue 3 4acoB. PeakimoHHyr cmech BbUMBaiM B HacbimeHHbIH NH4Cl (300 mu), 3atem
skcTparupoBaiu JIXM (400 mn x 3) u mpombiBaiM cojieBbiM pactBopoM (300 mui x 3).
Opranuyeckuii cio cymmmm Hag O0e3BogHbM NaxSOs U 3aTeM KOHLEHTPUPOBAIU B BaKyyMe.
OcTatok ouuMIIaiu KOJIOHOYHOM Xpomarorpadueii Ha cunukarese (I1D : EtOAc =10 : 1 k EtOAc)
¢ nonyyennem 2294-A (7,0 1) B Bune HEOUMIIEHHOTO poaykTa. MC 266,2 [M+H]".

[200] Cunmes 2294-B. PactBop 2294-A (7,0 r, HEOUMIIEHHBINA MPOAYKT C MOCIEIHErO 3Tara) B
JAXM (100 mi) oxnasknanu 1o munyc 78 °C u obpabaresamu DAST (3,0 mut) o kamisiM, mocie
Yero peakMOHHONH CMECH TaBaJIM HArPeThCs 10 KOMHATHON TEMITEPATYPhI U MEPEMELIHBAIH MTPH
KOMHATHOHW TeMIepaTtype B TeueHHe 2 4acoB. 3areM cMmech pasdasisui Boxmoit (100 mut) u
skcrparupoBau JIAXM (50 mu x 3). OObenMHEHHBIH OPraHUYEeCKUN CIIOH MPOMBIBAINA PACcCOJIOM
(80 Mt x 3), cymmmu Han 6e3BonHbIM NaxSO4 U 3aTeM KOHLEHTPUPOBAU B Bakyyme. OcTaTok
OUMIIAIA KOJIOHOYHOU Xxpomartorpadueir Ha cummkarene (EtOAc : 11D =10 : 1 ~ 1 : 1) ¢
nonyuenuem 2294-B (2,5 r, 3%) (aBa sTana) B BUAe KOPUIHEBOTro TBepaoro Bemectsa. MC 2682
[M+H]".

[201] Cunmes 2294-C. Pactop 2294-B (2,5 1, 9,4 mmoib) B JIXM (24 mun) oxnaskaanu g0 0 °C
u obpadareiBaniu 8 mu TOK. Ilocne nobamieHHs] peaKIIMOHHOW CMECH JaBaJId HArpeThCsl IO
KOMHATHOW TeMIIepaTypbl U NEpeMELINBald NPU KOMHATHOW TeMIepaTrype B TeueHue 1 daca.
PacTBOp KOHLEHTPUPOBAIU B BakyyMe ¢ nojyydeHueM 2294-C B BUI€ HEOUHUIIEHHOTO MTPOAYKTA,
KOTOPBIN HCMONB30BAIM HEMOCPEACTBEHHO Ha cexyromeM stane. MC 1682 [M+H]".

[202] Cunmes 2294-D. Pacteop SM-A (2,51, 5,3 mmoib) u 2294-C (9,4 MMOITb, CBIPOH IPOAYKT
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c mocneanero stama) B JIMCO (50 mu) obpadareiBanmu NaxCOs (5,5 1, 52,2 mmoib). Peakiinonnyro
CMeCh TIepeMeLINBaIY TP KOMHATHOH TeMrepaTtype B TeueHHe 2 4acoB. 3aTeM cMech pa30aBJIsii
Bogoi (150 mu), axcrparupoBamu EtOAc (100 ma x 3) u oOpennHEeHHbIE OPraHUYECKUE CIIOU
npoMbIBad cosieBbIM pacTBopoM (100 mi x 3), cymmnm Hax OessomabiM NaiSCL u 3arem
KOHLIEHTPUPOBAIU B BakyyMe. OCTaTOK OYMINAIN KOJOHOYHOH XpoMaTtorpadueil Ha cuaukarene
(EtOAc - EtOAc : MeOH =30 : 1) ¢ nonyuenuem 2294-D (1,4 1, 82%) B BUzE KENTOrO TBEPAOTO
semectsa. MC 4272 [M+H]".
[203] Cunmes T-2294. Cmecn 2294-D (1,4 1, 3,3 mmons) u Ni Penes (1,0 r) B IXM/MeOH (10
mu1/10 MIT) mepeMernnBaIy Mpu KOMHATHOH Temrepartype B TeueHue 1 yaca B armocepe Hz. 3arem
Ni Penes ynmansiu ¢unbrpoBanueM uepe3 LenuT. PuibTpaT KOHLEHTPUPOBAIH U OCTATOK
OUHINAN KOJOHOUHOU xpomarorpadueit Ha cunukarene (EtOAc — EtOAc : MeOH = 10: 1) ¢
nosy4yeruem T-2294 (800 mr, 61%) B Buze ceporo Tepaoro Bemectsa. MC 397,2 [M+H]".
[204] Xupanvnoe pazoenenue 55. T-2294 (800 wmr, 2,02 mMonb) pazaensnu xupanbHbiM SFC
(Kosonka: Chiralcel OJ-3; PactBoputens: MeOH; Ckopocts notoka = 2 mu/muH; RTss = 2,599
MHH) ¢ noaydenueM S5 (226 mr, 17%) B Buze sxenroro tBepaoro semectsa, (RTss = 1,854 mun)
¢ mosy4yeHueM 54 (226 mr, 17%) B Buze sxkentoro TBepaoro semecrsa. MC 397,2 [M+H]".
Ipumep 20. Cunres 39 u 40
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[00205] Cunmes 2201-A. K pacreopy tnodena (20,0 r, 238 mmons) B TI'® (400 mur) o Karisim
nobasnsim #-BuLi (2,5 M B rekcane) (100 mu) mpu munyc 78 °C M peakIHMOHHYIO CMeECh
nepemernBany npu MuHyc 78 °C B Teuenue 1 gaca. 3arem pactsop NFSI (78,8 r, 250 mmonb) B
TI'® (400 mi) mo kamisiM H0OABJISTM K BBIMIEYKa3aHHOMY pacTtBopy mpu muHyc 78 °C u
PEAKLIMOHHYIO0 CMECh HArpeBaJX 1O KOMHATHON TEMITEPaTyphl U IEPEMELINBAIIH B TeueHue | yaca.
3aTeM peakLMOHHYIO CMeCh CHOBa OXJaxaanu 1o muHyc 78 °C, eme onny nopuuro #-Buli (2,5
M B rekcane) (100 mu) nobaBnsiii Mo KarwisiM B YKa3aHHYIO BeIlIe cMech npu MuHYC 78 °C n

nepemMernBanue mponospkanu npu mMunyc 78 °C B Teuenue |1 uwaca. Hakxonen, pacteop 2-
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usonpornokcu-4,4,5,5-rerpamerin-1,3,2-nrokcadboponana (46,5 r, 250 mmons) B TT'® (200 mu)
n00aBISIM K BBIIIEYKA3aHHOMY PacTBOPY IO KaruisiM npu MuHyc 78 °C. PeakunoHHy0 cMmech
HarpeBajy 10 KOMHATHON TeMIepaTypbl B TeueHue 16 4acoB. PeakiMOHHYIO CMeCh BBIJIMBAJIU B
HacbimeHHbit NH4Cl (1000 mim), 3atem skctparuposanu I[19 (300 mi x 3) 1 MpOMBIBAJIM COJIEBBIM
pactBopom (300 mu x 3). Opranudeckuii cimoit cymmuu Hax Oe3BomubiM NaxSQOs u 3artem
KOHLIEHTPUPOBAJIN B BaKyyMe ¢ nonyderneM 2201-A (32 r) B Bune HeouneHHoro npoaykra. MC
147,1 [M - 821",

[206] Cunmes 2201-B. Cmecw 6-xn0p-3-HuTponupunuH-2-amuna (18,9 r, 109,6 mmorns), 2201-
A (32 1, HeoumnmeHHbl nponykT ¢ mocnenHero stama) u KoCOs (45,4 r, 328,8 mmonb) B
nuokcane/H>O (400 m/40 mun) mobassuiu PA(PPhs)s (2,0 1, 1,73 mmonb) B atmocdepe Na. Cmech
nepememuBanu npu 95 °C B TeyeHue 4 4acoB U 3aTeM KOHIIEHTPUPOBAJIM B Bakyyme. OCTaTok
pacteopsimu B EtOAc (300 mi) u pacTBOp HmpOMBIBAIM COJeBBIM pacTBopoM (100 ma x 3).
Opranunueckuii cinoit cymmmm Han 6e3BofHbIM NaxSO4 M 3aTeM KOHLIGHTPUPOBAIH B BaKyyMe.
OcraTok ouuIanu KOJIOHOYHOH xpomarorpadueii Ha cunukarene (I13 : IXM=10:1~2:1)c
nonyuenuem 2201-B (9,0 r, 34%) B Buze sxenroro Teepaoro semecrsa. MC 240,1 [M+H]".

[207] Cunmes 2201-C. TlepemermBaemsiii pactsop 2201-B (460 mr, 1,92 MMoJb) B UpUIUHE
(10 M) obpabareiBanu (enmnkapdboHoxmopunarom (900 mr, 5,77 mmonb) no kamsim. [locne
3aBepuieHus1 A00aBieHuss cMmech mnepeMemmBanu npu 55 °C B Teuenwe 2 wacoB. Cmech
KOHIIEHTPUPOBAJIH B BakyyMme. OCTaTOK OYHINAIN KOJIOHOYHOM XpoMaTorpadueil Ha CHITKaree.
I : AXM =20 : 1 ~ 1 : 3) ¢ nonyuenuem 2201-C (700 mr, 76%) B BHIE KENTOTO TBEPAOTO
semecTBa. MC 479,8 [M+H]".

[208] Cumnmes 2201-D. K pactopy 2201-C (106 wmr, 0,22 mmounb) u 2145-B (200 wmr, 0,40
mMmoiib) B JIMCO (10 mi) mobasnsmu NaxCOsz (233 wmr, 2,2 mmoib). PeakiMOHHYIO CcMecCh
nepeMennBajIi IpyU KOMHATHOW TeMriepatype B TedeHue 2 yacoB. Cmech pasdasisiiu Bomoit (30
mi), skctparupoBanu EtOAc (20 mu x 3). OObenuHEeHHbIE OPraHUYECKUE CJIOW TMPOMBIBAJIU
paccosiom (20 ma x 3), cymmin Hag O0e3BogHbM NaxSO4 U 3aTeM KOHIIEHTPUPOBAIH B BaKyyMe.
Ocrarok ounranu ¢ nomombio [pen-TCX (TID3 : EA =1 : 5) ¢ mony4enuem 2201-D (75 mr, 82%)
B BUJIE JKENTOro TBepaoro Bemectea. MC 4152 [M+H]".

[209] Cunmes T-2201. Cmecs 2201-D (75 wmr, 0,18 mmone) u Ni Penes (75 mr) 8 IXM / MeOH
(3 M1/ 5 MuT) mepeMerIBaIY PH KOMHATHOH Temriepatype B Tedenue 0,5 gaca. Ni Penes ynasim
¢unpTpoBaHuEeM depe3 LenuT. PHIBTPAT KOHLEHTPHPOBAIH M OCTATOK OYHUINAIH C MOMOIIBIO
ITpen-TCX (EA : MeOH = 10: 1) ¢ nony4denuem T-2201 (15 mr, 22%) B BUAE CEporo TBEPIOTO
semectsa. MC 385,2 [M+H]".

[210] Xupanvnoe pazoenenue 39 u 40. T-2201 (1,0 r, 2,6 MMOIIb) pa3feNsIf XUPATbHBIM
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paznenenuem (Komnonka: Chiralcel OJ-3; Pacteopurens: MeOH; Cxopocts otoka: 1,5 mu/muH;
RTs0= 2,225 mun, RTs0 = 2,667 mun) ¢ nonyderanem 39 (300 mr, 30%) B BUIOE KOPUYHEBOTO
tBepmoro Bemecrsa (MC 385,0 [M+H]") u 40 (300 mr, 30%) B Bume (UONETOBOrO TBEPAOTO
semectsa. MC 3850 [M+H]".

[211] Coeaunenne 49 cunTe3upoBanu aHaJorudHO 39 u 40 ¢ UCTIONIB30BAHUEM COOTBETCTBEHHO
3aMEIIEHHBIX PeareHTOB OOPOHOBOI KHCIOTHI U apHIIOPOMHLIA.

[212] Coeounenue 49. 30 mr, 23%, xenroe TBEpAOE BELIECTBO.
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[00213] Cunmes 2066-A. Pactsop 2475-B (400 mr, 1,7 mmons) B TT'®@ (10 mur) oOpadaTeiBaiiu
LDA (2,6 ma, 5,2 MModb) o karmisiM nipu Munyc 78 °C B atMocepe a3oTa U nepeMennBaiy B
TeueHue 1 yaca npu munyc 78 °C. 3atem pactBop mpem-0yTHi-3-okcoa3eTuauH- 1 -kapObokcunara
(414 mr, 2,2 mmonb) B TT'® (5 mi) 1o6aBisiii K BILIEYKa3aHHOW CMECH IO KaIlISIM ITPU MHHYC
78 °C, a 3areM peakUMOHHONW CMECH MJaBajd HArpeTbCs OO0 KOMHATHOH TeMmepaTypbl H
nepememmuBaiy B TedeHue 16 dyacoB. Cmech paszOammsimm HacbimeHHbIM NHyCl (40 mo),
skctparuposainu EtOAc (30 miu x 3). OObearHEeHHbIE OPraHUYECKHUEe CJIOU MPOMBIBAIH COJIEBBIM
pactBopoM (30 mi x 3), cyurmnu Han 6e3BogHbIM NaxSO4 U 3aTeM KOHLEHTPUPOBAIH B BAKyyMe.
Ocrarok ounIagu KOJOHKOUM xpomarorpadueii Ha cuukaresie (IT9 : EtOAc = 3: 1 - EtOAc) ¢
nonyuenuem 2066-A (380 mr, 84%) B Bune GecuserHoro macna. MC 2642 [M+H]". Cunmes
2066-B. Cmecb 2066-A (380 mr, 1,4 mmounb) u Pd/C (380 mr) B EtOAc (10 mi1) nepemernnBaim
npU KOMHATHOH Temmeparype B TedeHue |1 uaca B armochepe Ha. 3atem Pd/C ypmansimm
(UIBTPOBAHUEM Uepe3 MOAYIIKY U3 HeiauTa. OuiIbTpaT KOHLIEHTPUPOBAIH B BAKYYME H OCTaTOK
OYHINAJIH KOJOHOUHOH Xpomartorpadueii Ha cuimukarene (ITD : EtOAc = 3 : 1 - EtOAc), ¢
nonyuyenurem 2066-B (300 mr, 79%) B Bune 6ecusernoro macna. MC 266,2 [M+H]".

[215] Cunmes 2066-C. K pacrsopy 2066-B (150 mr, 0,57 mmoub) B JIXM (6 Mi1) 1O KaruisiM rpu
0 °C npobGamsyiu TO®K (2 mut). PeakumOHHOW CMeCH JIaBajd HArpeTbCs JO KOMHATHOU
TEMIepaTypbl M IMEepeMEelINBaId NPU KOMHATHOH Temrepatrype B TeueHue | uaca. Pactsop
KOHLIEHTPUPOBAJIN B BakyyMe c nonydeHueM 2066-C B Buje ChIpOro MPOAYKTa, KOTOPBIN
HENOCPENCTBEHHO MCIIONb30BAIM Ha cneayromem stane. MC 166,2 [M + H]".

[216] Cunmes 2066-D. Cvecw 2066-C (0,57 MMOJTb, HEOUUIIICHHBINA MPOAYKT C MPEIbIIYIIEro
srana) u 1954-B (154 wmr, 0,32 mmonp) B IMCO (6 mi) mepemernmiBaiu NMPH KOMHATHOM
temrneparype B TedeHne 10 munyT, 3ateM Na;COs (339 mr, 3,2 MMOJIb) U PEaKIIMOHHYIO CMECh

nepeMeInuBaIN P KOMHATHON TEMITEpaType B TeYeHUE 2 4aCOB. 3aTe€M CMeCh Pa30aBJIsLId BOIOM
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(20 M) n axcrparupoBanmu EtOAc (10 mu x 3). OObpennHeHHbIE OPraHMYECKHE CJION POMBIBAIIH
paccosiom (10 mut x 3), cymmmu Hax 6e3BonHbIM Na;SOs U 3aTeéM KOHLIEHTPUPOBAU B BaKyyMe.
Ocratok ountmanu ¢ nomoisio [Ipen-TCX (EtOAc : MeOH =40 : 1) ¢ nonyuenuem 2066-D (100
mr, 73%) B BUJE KeNTOro Teepaoro semecrsa. MC 4431 [M + HJ".

[217] Cunmes 36. Cmecp 2066-D (100 mr, 0,23 mmonb) u Pd/C (100 mr) B8 MeOH/EtOAc (5
MII/S MJT) TIepeMeIrBajy MpU KOMHATHOW Temreparype B TedeHne S0 MuHyT B atMocdepe Ho.
Pd/C ynansmun QunbTpoBaHHeM dYepe3 MOAYIIKY W3 meauTa. PuiabTpaT KOHIEHTPUPOBAIHU B
BaKyyMe U octaTok ounmaiu ¢ nomobto [pen-TCX (JIXM : MeOH =30 : 1) ¢ monyuenuem 36
(40 wmr, 42%) B BUzE )enToro TBepaoro Bemecrsa. MC 413,0 [M+H]".

IIpumep 23. Cunres Coenunenus 47

HO H N AXM
/NHZ //_N AuCly, MeCN /[ > T@K/, R /Eo\
— -
0 HOBt, EDCI, DIPEA °© ¢
N‘Boc JIIXM N“‘Bo&: N N

2341.8 23418 “Boc 2341C
N\ N\
NO, Sy o /[o )Io
HaN o \\.«NTN S n o NO: Ho R
NN NN
Nog 1) NaH, M@ 0 Nz 2341-C TS PdIC, H, b
. 0 Nz 0 Nz
2)col EAMeOH
) TIA, IMO . .
1954-A F 147C F 2341-D a7

[00218] Cunmes 2341-A. K pactBopy 2-(1-(mpem-0yTOKCUKapOOHMI)TUPPOTHIUH-3-HJ1)
ykcycHol kucnotsl (1,15 1, 5,0 mmons), HOBt (810 mr, 6,0 mmons) u EDCI (1,44 1, 7,5 MMoI1b)
B JIXM (20 mn) nobasnsuim DIPEA (1,94 1, 15,0 MMonb) U mepeMeInnBaid Mpu KOMHATHON
temrneparype B TedueHue 30 MuHYT B aTrMocepe a3oTa. 3aTeM K YKa3aHHOW BBIIIE CMECU
nobaBnsM pacTBOp mpon-2-uH-1-amuna (413 Mmr, 7,5 mmonb) B AXM (10 mut) ¥ mony4eHHYIO
CMeCh MepeMeLINBAIN MPU KOMHATHOW Temmeparype B TeueHune 24 yacoB. Cmech pazOaBisuiu
JAXM (30 mur), npombieaiu 0,5 H. HCI (20 mn x 2), HaceimeHHbIM Na;CO3 (20 mMit X 2) U CONIEBBIM
pactBopoM (20 M x 2). Opranwueckmii cioii cymuiau Han Oe3pogabiM NaxSO4 U 3arem
KOHLIEHTPUPOBAIH B BakyyMme. OCTaTOK OYHINAINA KOJOHOYHOH XpoMaTtorpadueil Ha CuMkarese
(II2 : EtOAc =10 : 1 -2 : 1) ¢c nonyuenuem 2341-A (1,0 , 75%) B BuaE OKpaIIEHHOTO Macia.
MC 211,0 [M -55]".

[219] Cunmes 2341-B. PactBop 2341-A (580 wmr, 2,2 mmonb) B auneronutpuie (20 )
obpabareiBasin  TpuxyjopunoM 3onota (50 wmr, 0,075 MMOIb) W PEAKIUOHHYK) CMeECh
nepemewmnBany rpu 45 °C B TeueHue 72 yacoB B arMocdepe a3ora. CMech KOHIIEHTPUPOBAIH B
BakyyMme. OCTaTOK OYHINANIN KOJIOHOYHOH Xpomarorpadueii Ha cuukarene (I19 EtOAc = 10: 1 -

1: 1) ¢ nonyueruem 2341-B (380 mr, 66%) B Buze GecuseTHoro macaa. MC 267,0 [M+H]™.
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[220] Cunmes 2341-C. Pactop 2341-B (380 mr, 1,4 mmons) B JIXM (12 M) oxnaskaanu go 0
° C, a3arem no kamisim nodasysutu TOK (4 mun). [Tocne nobasieHns peakIIMOHHON CMeCH JTaBaliu
HarpeTbCsi 10 KOMHATHOW TEMIIEepaTypbl M IMEPEeMENIMBAIN NPH KOMHATHOW TeMIeparype B
TedeHue 1 yaca. 3aTeM peakLMOHHYIO CMeCh KOHLIEHTPUPOBAJIU B BaKyyMe € nojiydeHuem 2341-
C B BHIE CBHIPOro MPOAYKTA. 3aTeM OCTaTOK pacTBopsud B JIM® (6 mi) u obpabareiBamun TEA
(424 wmr, 4,2 mmonb) ¢ monyueHuem 2341-C B Buzme pacTBopa, KOTOPBIH MCIOJIB30BAN
HEMOCPENCTBEHHO Ha cieayromem stane. MC 167,0 [M+H]".

[221] Cunmes 2341-D. Pactsop 1954-A (252 wr, 1,0 mmons) B JIM® (5 mut) oxnaxnanu go 0
°C u obpabarsiBann NaH (60% B munepaibaom macie, 80 mr, 2,0 MMoJib). PeakinoHHy0 cMeCh
nepemewmnBanu npu 0 °C B Teuenue 30 mMuHyT, 3aTeM nodasisn CDI (162 mr, 1,0 mmonb) u
peakunoHHYI0 cMech nepemernnaiy rmpu 0 °C B reuenue eme 30 munyT. Hakonen, pactsop 2341-
C nobGasnsanu k ykazanHo# Bbite cMecu npu 0 °C u cmechk nepememusanu npu 0 °C B Teuenue |
yaca. Cmecp racunu Bonoit (50 mu) u skcrparupoBaiu EtOAc (20 ma x 3). OObenuHeHHbIE
OpraHMYecKue CJION NPOMBIBAIH paccoioM (20 mu x 3), cymmin Hag 6e3BoxHbIM NaxSO4 1 3aTem
KOHLIEHTPHPOBAIN B BakyyMe. OCTaTOK OYMINAIN KOJOHOYHOW XpoMarorpaduei Ha CHINKaresne
(I1D : EtOAc=10:1 -1 : 2) c mony4yeruem 2341-D (280 wmr, 63%) B BujE JKEITOrO TBEPAOTO
semectsa. MC 4441 [M+H]".

[222] Cunmes 47. Cmecw 2341-D (280 wmr, 0,63 mmonw) u Pd/C (280 mr) B MeOH/EtOAc (10
w1/ 10 mut) mepeMerMBaty Mpyu KOMHATHOH Temneparype B Teuenue 1 yaca B armocdepe Hy. Pd/C
yIaasuia (PUIBTPOBAHUEM Yepe3 MOAYLIKY U3 HeduTa. OUibTpaT KOHLEHTPUPOBAIU B BAKYyMeE U
ocratok ounmanu IIpen-B2XKX ¢ monyuennem 47 (220 mr, 85%) B BHIE CBETJIO-XKEJITOrO
TBepaoro semectsa. MC 4142 [M+H]".

Tabmuua 1

MC | MC 'H AMP paunbie (400
paccu| Haiig MTI'u, AMCO-de)
/= 58,54 (d, J=4,8 T, 1H),
8,32 (s, 1H), 7,98 -7,92 (m,
\ K 1H), 7,78 - 7,76 (m, 1H),
5 N 738 (d,J = 7.6 T, 2H),
1 F 395 | 396 | 7,31-7,26(m,2H), 7,18 -
7,13 (m, 2H), 5,23 (s, 2H),
F 3,88 - 3,86 (m, 1H), 3,69 -

3,46 (m, 4H), 2,32 - 2,29
(m, 1H), 2,17-2,13 (m, 1H).

Ne  |[CTpykTypa
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395

§8,57(d, T =80T, 1H),
8,47 (dd, J=438, 12T,

1H), 8,35 (s, 1H), 7,98 -

7,92 (m, 1H), 7,76 (d, J =8,0
I, 1H), 7,40 - 7,26 (m,
3H), 7,18 - 7,14 (m, 2H),
5,24 (s,2H), 3,96 - 3,91 (m,
1H), 3,70 - 3,66 (m, 1H),
3,53 -3,33 (m, 3H), 2,35 -
2,30 (m, 1H), 2,10 - 2,00
(m, 1H).

396

395

396

58,53 - 8,51 (m, 2H), 8,36
(s, 1 H), 7,98 - 7,91 (m, 1H),
7.40 - 7,35 (m, 3H), 7,32 -
7,26 (m, 1H), 7,18- 7,14 (m,
2H), 5,23 (s, 2H), 3,94 -
3,90 (m, 1H), 3,66 -3,63 (m,
1H), 3,50 - 3,41 (m, 3 H),
2,33 -2,31 (m, 1H), 2,05 -
1,98 (m, 1H).

394

395

58,32 (s, 1H), 7,08 - 7,92
(m, 1H), 7,40 - 7,24 (m,
TH), 7,16 - 7,14 (m, 2H),
5,23 (s, 2H), 3,93 - 3,89 (m,

1H), 3,69 - 3,65 (m, 1H),
3,49 -3.21 (m, 3H), 2,29 -
2,27 (m, 1H), 2,04 - 1,99
(m, 1H).
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411

412

58,39 (s, 1H), 8,19 (dd, J =
5,2, 1,2 T, 1H), 7,94 - 7,90
(m, 1H), 7,75 - 7,71 (m,
1H), 7,40 - 7,39 (m, 1H),
732 -7,18 (m, 1H), 7,16 -
7,02 (m, 2H), 7,01 - 6,99
(m, 1H), 6,85 (d, J=8,4 'y,
1H), 5,71 (s, 1H), 3,79 -
3,76 (m, 1H), 3,67 - 3,38
(m, 3H), 2,27 - 2,13 (m, 2
H).

411

412

58,39 (s, 1H), 8,20 - 8,18
(m, 1H), 7,97 - 7,90 (m,
1H), 7,75 - 7,71 (m, 1H),
738 (dd, J=8,0,2,4 Ty,
1H), 7,31 - 7,25 (m, 1H),
7,17 - 7,13 (m, 2H), 7,00
(dd, J=6,0, 52 Ty, 1H),
6,85 (d, J=8,0 T, 1H),
5,57 (s, 1H), 5,21 (s, 2H),
3,79 - 3,53 (m, 4H), 2,27 -

2,07 (m, 2H),

396

397

58,80 (d, /= 4,8 T, 2H),
8,34 (s, 1H), 7,98 - 7,91 (m,
1H), 7,42 - 7,37 (m, 2H),
732 -7,26 (m, 1H), 7,18 -
7,13 (m, 2H), 5,23 (s, 2H),
3,90 - 3,87 (m, 1H), 3,77 -
3,75 (m, 2H), 3,64 - 3,59
(m, 1H), 3,55 - 3,51 (m,
1H), 2,36 - 2,33 (m, 1H),

2,27 -2,22 (m, 1H).
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SE1

396

397

58,79(t, J= 4,8 Ty, 2H),
8,33 (s, 1H), 7,98 - 7,91 (m,
1H), 7,42 - 7,37 (m, 2H),
731-725 (m, 1H), 7,17 -
7,13 (m, 2H), 5,22 (s, 2H),
3,90 - 3,87 (m, 1H), 3,76 -
3,75 (m, 2H), 3,65 - 3,60
(m, 1H), 3,56 - 3,49 (m,
1H), 2,37 - 2,33 (m, 1H),
2,28 - 2,22 (m, 1H).

8E2

396

397

58,79(t, J= 4,8 T'y, 2H),
8,33 (s, 1H), 7,98 - 7,91 (m,
1H), 7,42 - 7,37 (m, 2H),
731-725 (m, 1H), 7,17 -
7,13 (m, 2H), 5,22 (s, 2H),
3,90 - 3,87 (m, 1H), 3,76 -
3,75 (m, 2H), 3,65 - 3,60
(m, 1H), 3,56 - 3,49 (m,
1H), 2,37 - 2,33 (m, 1H),
2,27 - 2,22 (m, 1H).

396

397

59,14 -9,12 (m, 1H), 8,36
(s, 1H), 7,96 - 7,90 (m, 1H),
7,71 - 7,65 (m, 2H), 7,37
(dd, J=8,4,2,4 Ty, 1H),
7,30 - 7,24 (m, 1H), 7,16 -
7,11 (m, 2H), 5,22 (s,2H),
3,97 - 3,93 (m, 1H), 3,80 -
3,76 (m, 1H), 3,68 - 3,65
(m, 2H), 3,55 - 3,49 (m,
1H), 2,39 - 2,31 (m, 1H),
2,21-2,18 (m, 1H).
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10

410

411

58,62 (d, J=5,2 T, 2H),
8,32 (s, 1H), 7,98 - 7,91 (m,
1H), 7,31 - 7,28 (m, 2H),
7,17 - 7,13 (m, 2H), 5,22 (s,
2H), 3,90 - 3,86 (m, 1H),
3,76 - 3,64 (m, 3H), 3,52 -
3,49 (m, 1H), 2,46 (s, 3H),
2,33 - 2,23 (m, 2H).

11

409

410

58,41 (d,J=2,4Tw, 1H),
8,01 - 7,95 (m, 1H), 7,58
(dd, J=8,0, 2,4 Ty, 1H),
7,45 (dd, J=8,0,4,8 'y,
1H), 7,19 - 1,17 (m, 3H),
7,07 - 6,98 (m, 2H), 4,74 (s,
2H), 3,95 - 3,91 (m, 1H),
3,73 - 3,69 (m, 1H), 3,56 -
3,38 (m, 3H), 2,47 (s, 3H),
2,35 -2,34 (m, 1H), 2,18 -
1,93 (m, 1H).

12

439

440

58,33 (s, 1H), 7,98 - 7,92
(m, 1H), 7,78 (t, J=7,6 T,
1H), 7,38 (dd, J=8,0, 2,0
Ty, 1H), 7,32 - 7,26 (m,

3H), 7,18 - 7,14 (m, 2H),
5,23 (s, 2H), 4,48 (s, 2H),
3,69 - 3,87 (m, 1H), 3,59 -
3,48 (m, 4H), 3,37 (s, 3H),
2,28 -2,27 (m, 1H), 2,16 -
2,11 (m, 1H).
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13

424

425

5835 (s, 1 H), 7,97 - 7,91
(m, 1H), 7,40 - 7,37 (m,
1H), 7,32- 7,26 (m, 1H),

7,18 - 7,13 (m, 3H), 5,22 (s,
2H), 3,83 (t, /= 7,6 Ty,
1H), 3,67 - 3,60 (m, 2H),

3,57 - 3,46 (m, 2H), 2,55 (s,

3H), 2,51 (s, 3H),2,50 - 2,39

(m, 1 H), 2,33 - 2,10 (m,

1H).

14

414

415

58,89 (d,/J=0,8 'y, 2H),
8,35 (s, 1H), 7,97 - 7,91 (m,
1H), 7,40 - 7,37 (m, 1H),
732 -7,26 (m, 1H), 7,18 -
7,13 (m, 2H), 5,22 (s, 2H),
3,94 - 3,88 (m, 1H), 3,80 -
3,72 (m, 2H), 3,61 - 3,59
(m, 1H), 3,55 - 3,52 (m,
1H), 2,38 - 2,33 (m, 1H),
2,25 -2,22 (m, 1H).

14E1

414

415

58,88 (s, 2H), 8,54 (s, 1H),
7,97-7,91 (m, 1H), 7,38 (dd,
7=8,4, 2.4 T, 1H), 7,31 -
7,25 (m, 1H), 7,18-7,13 (m,
2H), 5,22 (s,2H), 3,92-
3,88(m, 1H), 3,80- 3,71 (m,
2H), 3,62- 3,59 (m, 1H),
3,53 -3,51 (m, 1H), 2,36 -
2,32 (m, 1H), 2,32 - 2,22
(m, 1H),
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14E2

414

415

58,88 (s, 2H), 8,54 (s, 1H),
7,97 - 7,91 (m, 1H), 7,38
(dd, J=8,4, 2,4 T'y, 1H),

731-725 (m, 1H), 7,18 -

7,13 (m, 2H), 5,22 (s,2H),

3,92 - 3,88(m, 1H), 3,80 -

3,71 (m, 2H), 3,62 - 3,59
(m, 1H), 3,53 - 3,51 (m,

1H), 2,36 - 2,32 (m, 1H),

2,32 - 2,22 (m, 1H).

15

\ N
H NH»
NTN P
O N. .=

410

411 | 6,98 (m, 2H), 4,73 (s, 2H),

CD3CN kak pacTBOpUTENb.
88,56 (d,J=52Tn, 1H),
8,02 - 7,96 (m, 1H), 7,46
(dd, J=38,0, 2,4 'y, 1H),
7,19 - 7,14 (m, 3H), 7,07 -

3,91 - 3,87 (m, 1H), 3,72 -
3,67 (m, 2H), 3,60 - 3,54
(m, 2H), 2,62 (s, 3H), 2,37 -
2,36 (m, 1H), 2,23 - 2,15
(m, 1H).

16

424

425

58,33 (s, 1H), 7,98 - 7,91
(m, 1H), 7,38 (dd, J = 8,0,
2,4 Ty, 1H), 7,32 - 7,26 (m,
1H), 7,17 - 7,14 (m, 3H),
5,22 (s, 2H), 3,88 - 3,84 (m,
1H), 3,74 - 3,63 (m, 3H),
3,16 - 3,48 (m, 1H), 2,41 (s,
6H), 2,30 - 2,19 (m, 2H).
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17

410

411

58,44 (s, 1H), 8,41 (s, 1H),
8,33 (s, 1H), 7,95 - 7,89 (m,
1H), 7,36 (dd, J = 8,0, 2,4
Ty, 1H), 7,30 - 7,24 (m,
1H), 7,16 - 7,11 (m, 2H),
5,20 (s, 2H), 3,89 - 3,85 (m,
1H), 3,69 - 3,47 (m, 4H),
2,48 (s, 3H), 2,30 - 2,16 (m,
1H), 2,13 - 2,10 (m, 1H).

18

410

411

58,54 (s, 1H), 8,51 (s, 1H),
8,35 (s, 1H), 7,98 - 7,91 (m,
1H), 7,39 (dd, J = 8,0, 2,4
'y, 1H), 7,32 - 7,26 (m,
1H), 7,18 - 7,13 (m, 2H),
5,22 (s,2H), 3,89 (t, J= 4,0
'y, 1H), 3,67 - 3,64 (m,
2H), 3,59 - 3,49 (m, 2H),
2,18 (s, 3H), 2,33 - 2,29 (m,

1H), 2,17 - 2,14 (m, 1H).

19

378

379

58,81 (t,J=3,6Tw, 2H),
8,31 (s, 1H), 7,99 - 7,95 (m,
2H), 7,53 (d, J= 8,4 T'wy,
1H), 7,41 (t, J= 4,8 Ty,
1H), 7,24 - 7,15 (m, 3H),
5,13 (s, 2H), 3,90 - 3,87 (m,
1H), 3,78 - 3,72 (m, 2H),
3,65 - 3,60 (m, 1H), 3,56 -
3,50 (m, 1H), 2,38 - 2,32
(m, 1H), 2,28 - 2,22 (m,
1H).
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19E1

\S /N
N%mm S
H
N N

C N~z

378

379

58,81 (d,/J=4,8 T, 2H),
8,32(s, 1H), 7,99 - 7,96 (m,
2H), 7,54 (d, J = 8 T'y, 1H),
742 (t,J=4,8 Ty, 1H), 7,24
-7,19 (m, 2H), 7,16 (d, J =
8 T'w, 1H), 5,14 (s, 2H), 3,93
-3,87 (m, 1H), 3,78 - 3,75

(m, 2H), 3,65 - 3,62 (m,

1H), 3,56 - 3,50 (m, 1H),
2,38 - 2,33 (m, 1H), 2,29 -

2,22 (m, 1H).

19E2

378

379

58,81 (d, J=4,8Tw, 2H),
8,32(s, 1H), 7,99 - 7,96 (m,
2H), 7,54 (d, J = 8 T', 1H),
7,42 (t,J=4,8 T, 1H), 7,24

-7,19 (m, 2H), 7,16 (d, J =
8 T'w, 1H), 5,14 (s, 2H), 3,93

-3,87 (m, 1H), 3,78 - 3,75
(m, 2H), 3,65 - 3,62 (m,
1H), 3,56 - 3,50 (m, 1H),

2,38 - 2,33 (m, 1H), 2,29 -

2,22 (m, 1H).

20

396

397

58,89 (s, 2H), 8,32 (s, 1H),
7,99 - 7,95 (m, 2H), 7,54 (d, J|
=8 Ty, 1H), 7,24 - 7,15 (m,
3H), 5,12 (s, 2H), 3,94 (t, J =
6 T'u, 1H), 3,80 - 3,72 (m,
2H), 3,63 - 3,60 (m, 1H), 3,56
-3,50 (m, 1H), 2,37 - 2,32

(m, 1H), 2,26 - 2,21 (m, 1H).
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20E1

Y/
N Rum S
H NH»
N N N

O N~z

396

397

58,89 (s, 2H), 8,32 - 8,28 (m,

1H), 7,97 (dd, J = 8.8, 5,6 T'wy,
2H), 7,54 (d, J =8,0 Ty, 1H),
7,22 (t,J=8,8 T, 2H), 7,16
(d, J=8,0Tw, 1H), 5,13 (s,

2H), 3,93 - 3,89 (m, 1H), 3,80
-3,71 (m, 2H), 3,65 - 3,59

(m, 1H), 3,56 - 3,52 (m, 1H),
2,38 -2,34 (m, 1H), 2,27 -

2,21 (m, 1H).

20E2

396

397

58,89 (s, 2H), 8,32 - 8,28 (m,
1H), 7,97 (dd, J=8,8, 5,6
'y, 2H), 7,54 (d, /= 8,0 I'y,
1H), 7,22 (t, J = 8,8 T'y, 2H),
7,16 (d, J=8,0 Ty, 1H), 5,13
(s, 2H), 3,93 - 3,89 (m, 1H),
3,80 - 3,71 (m, 2H), 3,65 -
3,59 (m, 1H), 3,56 - 3,52 (m,
1H), 2,38 - 2,34 (m, 1H), 2,27
-2.21 (m, 1H).

21

396

397

58,89 (s, 2H), 8,34 (s, 1H),
7,93 - 7,88 (m, 1H), 7,41 (dd,
J=8,2.4 Ty, 1H), 7,37 - 7,31
(m, 1H), 7,27 - 7,22 (m, 2H),
7,16 (d,J = 8 T, 1H), 5,20
(d,J = 3,6 T'u, 2H), 3,90
(t, J=7,2Tu, 1H), 3,80 -
3,70 (m, 2H), 3,65 - 3,59 (m,
1H), 3,56 - 3,52 (m, 1H), 2,38
-2,32 (m, 1H), 2,25 - 2,20
(m, 1H).
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22

412

413

58,92 -8,91 (m, 1H), 8,40 (s,
1H), 7,96 - 7,90 (m, 1H), 7,67
-7,63 (m, 1H), 7,39 - 7,37
(m, 1H), 7,32 - 7,25 (m, 2H),

7,17 - 7,13 (m, 2H), 5,77 (s,
1H), 5,22 (s, 2H), 3,83 (q, /=
4,0 T'y, 1H), 3,70 (q, J= 5,6
I'y, 2H), 3,59 - 3,55 (m, 1H),
2,33 -2,23 (m, 1H), 2,23 -
2,22 (m, 1H).

23

412

413

58,64 (d,J= 4,8 I'y, 2H),
8,39 (s, 1H), 7,98 - 7,91 (m,
1H), 7,39 - 7,36 (m, 1H), 7,31
-7,25 (m, 1H), 7,19 - 7,13
(m,3H), 5,55 (s, 1H), 5,21 (s,
2H), 3,77 (q, J=3,6 T, 1H),
3,66 (t,J= 7,2 T, 2H),
3,58 - 3,54 (m, 1H), 2,29 -
2,53 (m, 1H), 2,20 - 2,17 (m,
1H).

24

410

411

58,74 (d,J=5,2 'y, 2H),
8,22 (s, 1H), 7,95 - 7,88 (m,
1H), 7,35 (t, J = 4,8 Ty, 2H),
7,29 -7,23 (m, 1H), 7,16 -
7,12 (m, 2H), 5,18 (s, 2H),
3,60 - 3,53 (m, 2H), 3,39 -
3,35 (m, 1H), 3,12 - 3,07 (m,
1H), 3,04 - 2,94 (m, 2H), 2,76
-2,48 (m, 1H), 2,01 - 1,97
(m, 1H), 1,68 - 1,64 (m, 1H).
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25E1

410

411

58,76 (d, J= 4,8 T, 2H),
8,24 (s, 1H), 7,97 - 7,90 (m,
1H), 7,38 - 7,36 (m, 2H), 7,31
-7,25 (m, 1H), 7,18 - 7,13
(m, 2H), 5,20 (s, 2H), 3,63 -
3,53 (m, 2H), 3,45 - 3,41 (m,
1H), 3,12 (t, /= 8,0 Ty, 1H),
3,04 - 2,95 (m, 2H), 2,78 -
2,75 (m, 1H), 2,05 - 2,02 (m,
1H), 1,70 - 1,66 (m, 1H).

25E2

410

411

58,76 (d, J= 4,8 T'y, 2H),
8,24 (s, 1H), 7,97 - 7,90 (m,
1H), 7,38 - 7,36 (m, 2H), 7,31
-7,25 (m, 1H), 7,18 - 7,13
(m, 2H), 5,20 (s, 2H), 3,63 -
3,53 (m, 2H), 3,45 - 3,41 (m,
1H), 3,12 (t, J = 8,0 Ty, 1H),
3,04 - 2,95 (m, 2H), 2,78 -
2,75 (m, 1H), 2,05 - 2,02 (m,
1H), 1,70 - 1,66 (m, 1H).

26

410

411

59,11 ¢/=3,2 Ty, 1H), 8,27
(s, 1H), 7,97 - 7,90 (m,1H),
7,90 - 7,62 @2H), 7,37 (dd, J|
=8,0, 2,0 T', 1H), 7,32 - 7,26
m,1H), 7,18 - 7,13 m,2H),
5,20 (s, 2H), 3,58 - 3,54 (m,
2H), 3,39 - 3,36 (m,1H), 3,16
- 3,04 m3H), 2,69 - 2,67 (m,
1H), 2,00 - 1,98 (m 1H), 1,71
-1,65 m1H).




67

27

424

425

58,58 (d,J=5,2 I'y, 1H),
8,24 (s, 1H), 7,97 - 7,91 (m,
1H), 7,38 - 7,36 (m 1H), 7,32
-7,23 m2H), 7,78 - 7,13 (m,
2H), 5,01 (s, 2H), 3,61 - 3,53
m,2H), 3,41 - 3,30 (m,1H),
3,12 - 3,08 (m,1H), 3,00 - 2,90
m,2H), 2,77 - 2,51 (m,1H),
2,44 (s, 3H), 2,12 - 1,96 (m,
1H), 1,73 - 1,59 (m,1H).

28

424

425

58,26 (s, 1H), 7,97 -7,90 (m,
1H), 7,54 -7,49 m2H), 7,37
(dd, J=8,0, 2,4 T'u, 1H),
731-725 @m1H), 7,18 - 7,13
(m,2H), 5,20 (s, 2H), 3,56 -
3,54 m,2H), 3,40 - 3,36 (m,
1H), 3,31 - 3,10 (m,1H), 3,04
-2,95 m2H), 2,68 -2,63 (m,
1H), 2,58 (s, 3H), 1,99 - 1,97
(m,1H), 1,71 -1,64 (m, 1H).

29

414

415

58,94 (d, J=52Tw, 2H),
8,50 (s, 1H), 7,94 (t, J= 7,2
Ty, 1H), 7,60 (t, J= 4,4 Ty,
1H), 7,40 (q, J = 2,4 Ty, 1H),
730 (t,J=24Tw, 1H), 7,16
(t,J=8,0 T, 2H), 5,24 (s,
2H), 4,13 - 4,02 (m, 2H), 3,87
(t, J=11,6 'y, 1H), 3,66 (t,J
=48 T, 1H), 2,60 - 2,55 (m,
2H).
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29E1

414

415

58,94 (d, J= 4,8 T, 2H),
8,51 (s, 1H), 7,98 - 7,92 (m,
1H), 7,60 (t, J = 4,4 T, 1H),
740 (q, J=2,4 T, 1H), 7,32

- 7,26 (m, 1H), 7,16 (t, J =

8,0 ', 2H), 5,25 (s, 2H),

4,13 - 4,02 (m, 2H), 3,87 (t, J
=92Tu, 1H), 3,67 (q, /=
10,0 T', 1H), 2,71 - 2,66 (m,
2H).

29E2

414

415

58,94 (d, J=5,2 I'y, 2H),
8,51 (s, 1H), 7,98 - 7,92 (m,
1H), 7,60 (t, J = 4,8 Ty, 1H),
7,40 (q, J=2,4 T, 1H), 7,32

-7,26 (m, 1H), 7,16 (t, J =

6,0 T, 2H), 5,25 (s, 2H),

4,13 - 4,05 (m, 2H), 3,88 (t, J
=88 T, 1H), 3,67 (¢, /=72
'y, 1H), 2,74 - 2,57 (m, 2H).

415

416

5838 (s, 1H), 7,97 - 7,91 (m,
1H), 7,41 - 7,37 (m, 2H), 7,32
-7,26 (m, 1H), 7,18 - 7,13
(m, 2H), 5,21 (s, 2H), 3,88 -
3,79 (m, 2H), 3,64 - 3,60 (m,
2H), 3,57 - 3,49 (m, 1H), 2,42
(s, 3H), 2,38 - 2,32 (m, 1H),

2,16 -2,11 (m, 1H).
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31

409

410

58,46 (s, 1H), 8,32 (s, 1H),
8,41 (d, J=3,6 T'y, 1H), 8,26
(s, 1H), 7,94 - 7,88 (m, 1H),
7,66 (d, J=17,6 T, 1H), 7,36

-7,23 (m, 3H), 7,15 - 7,12
(m, 2H), 5,17 (s, 2H), 3,53 -
3,47 (m, 2H), 3,38 - 3,30 (m,
2H), 3,08 - 3,04 (m, 1H), 2,72

-2,69 (m, 2H), 1,93 - 1,92
(m, 1H), 1,63 - 1,58 (m, 1H).

32

416

417

58,43 (s, 1H), 7,97 - 7,91 (m,
1H), 7,40 - 7,38 (m, 1H), 7,32
-7,26 (m, 1H), 7,18 - 7,14
(m, 2H), 5,23 (s, 2H), 4,01 -
3,89 (m, 2H), 3,67 - 3,58 (m,
2H), 3,56 - 3,52 (m, 1H), 2,71
(s, 3H), 2,45 - 2,41 (m, 1H),
2,19 - 2,14 (m, 1H).

33

410

411

58,60 (s, 2H), 8,01 - 7,95 (m,
1H), 7,46 (dd , J=8,4, 6,4 Ty,
1H), 7,20 - 7,16 (m, 2H), 7,07
- 6,99 (m, 2H), 4,73 (s, 2H),
3,98 - 3,93 (m, 1H), 3,75 -
3,69 (m, 1H), 3,59 - 3,35 (m,
1H), 3,47 - 3,42 (m, 2H), 2,62
(s, 3H), 2,41 - 2,38 (m, 1H),
2,10 - 2,09 (m, 1H).
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34

398

399

58,00 - 7,93 (m, 1H), 7,50 (s,

1H), 7,44 (d, J=7,2 T, 1H),

7,16 (d, J =8,0 T'y, 1H), 7,09 -
6,98 (m, 4H), 6,95 (s ,1H),
4,70 (s, 2H), 4,03 (d, J = 8,4

Iy, 2H), 3,57 - 3,50 (m, 2H),
3,46 - 3,40 (m, 1H), 3,20 -
3,16 (m, 1H), 2,71 (s, 1H),
2,06 - 1,99 (m, 1H), 1,73 -

1,68 (m, 1H).

35

398

399

58,00 - 7,94 (m, 1H), 7,55 -
7,43 (m, 3H), 7,16 (d, J = 8,0
'y, 1H), 7,07 - 6,98 (m, 3H),
6,25 (s, 1H), 4,71 (s, 2H), 4,19
-4,17 (m, 2H), 3,58 - 3,42 (m,
3H), 3,25 - 3,20 (m, 1H), 2,83
-2,78 (m, 1H), 2,04 - 1,93 (m,
1H), 1,76 - 1,71 (m, 1H).

36

412

413

§8,25(s, 1 H), 7,92- 7,91 (m,
1H), 7,36 (dd, J= 6,0, 2,4 Twy,
1H), 7,31 - 7,25 (m, 1H), 7,17
-7,13 (m, 2H), 7,01 (s, 1H),
6,75 (s, 1H), 5,21 (s, 2H), 3,63
(q, J=6,8 Ty, 1H), 3,61 (s,
3H), 3,57 - 3,51 (m, 1H), 3,42
-3,38 (m, 1H), 3,11 (t, /=84
Ty, 1H), 2,77 - 2,72 (m, 2H),
2,70 - 2,62 (m, 1H), 2,06 -
2,04 (m, 1H), 1,70 - 1,65 (m,

1H).
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37

446

447

58,93 (s, 1H), 8,83 (s, 1H),
8,37 (s, 1H), 7,98 - 7,91 (m,
1H), 7,38 (dd , J =8,4, 2,4 Ty,
1H), 7,31 - 6,99 (m, 4H), 5,23
(s, 2H), 3,96 - 3,92 (m, 1H),
3,83 - 3,79 (m, 1H), 3,69 -
3,62 (m, 2H), 3,57 - 3,51 (m,
1H), 2,42 - 2,35 (m, 1H), 2,24
-2,15 (m, 1H).

39

0]

384

385

08,80(d,/=4,8T1, 2H),
8,29 (s, 1H), 7,48 (d, /= 8,4
I'm, 1H), 7,41 (t,/J=4,8T0,
1H), 7,16 (t, J=4,0 I'u, 1H),
7,11 (d, J=8,0 I'y, 1H), 6,66
(q,J=2,0I'n, 1H), 5,11 (s,
2H), 3,91 -3,85 (m, 1H), 3,77

-3,71 (m, 2H), 3,63 - 3,57
(m, 1H), 3,54 - 3,48 (m, 1H),

2,37-2,31 (m, 1H), 2,28 -

2,21 (m, 1H).

40

384

385

2H), 3,91 - 3,85 (m, 1H), 3,77

2H), 3,63 - 3,57 (m, 1H), 3,54

58,80 (d, J=4,8Tw, 2H),
8,29 (s, 1H), 7,48 (d, J = 8,4
Iy, 1H), 7,41 (t, J=4,8 T,
1H), 7,16 (t, J=4,0 T, 1H),
7,11 (d, J =8,0 Ty, 1H), 6,66
(q,J=2,0Tw, 1H), 5,11 (s,

-3,71 (m,

-3,48 (m, 1H), 2,37 - 2,31

(m, 1H), 2,28 - 2,21 (m, 1H).
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41

366

367

58,80 (q,J=3,2 T, 2H),
8,29 (s, 1H), 7,49 - 7,46 (m,
2H), 7,42 - 7,39 (m, 2H), 7,12
(d, J=8,0 T'w, 1H), 7,06 (t, J

=3,6Tw, 1H), 5,10 (s, 2H),

3,87 (d, J=10,4 T, 1H),
3,75 (d, J= 6,4 T, 2H), 3,61
(t,J=3,2Tu, 1H), 3,52 (t, J=
9,6 T, 1H), 2,36 - 2,22 (m,
2H).

42

400

401

58,80 (d,/=4,8 T, 2H),
8,28 (s, 1H), 7,48 (d, J = 8,4
'y, 1H), 7,41 (t, J=4,8 Ty,
1H), 7,33 (d, J=4,0 T, 1H),
7,12 (t, J =4,4 Ty, 1H), 7,05
(d,J=4,0T, 1H), 5,19 (s,
0H), 3,67 (d, J=11,2 T, 1H),
3,74 (d, J= 5,2 Ty, 2H), 3,59
(d,J=8,4Tu, 1H), 3,52 (t,J
=6,8 T, 1H), 2,37 - 2,24 (m,

2H).

43

402

403

5 8,89 (s, 2H), 8,29 (s, 1H),
7,47 (d, J=4,0 Ty, 1H), 7,17-
7,10 (m, 2H), 6,66 (q, J = 2,0

'y, 1H), 5,12 (s,2H), 3,90 -
3,86 (m, 1H), 3,79 - 3,69 (m,
2H), 3,61 - 3,47 (m, 2H), 2,37
-2,33 (m, 1H), 2,24 - 2,19 (m,

1H).
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44

402

403

5 8,89 (s, 2H), 8,29 (s, 1H),
747 (d,J=4,0 Ty, 1H), 7,17 -
7,10 (m, 2H), 6,66 (q, J = 2,0

Ty, 1H), 5,12 (s, 2H), 3,90 -
3,86 (m, 1H), 3,79 - 3,69 (m,
2H), 3,61 - 3,47 (m, 2H), 2,37
-2,33 (m, 1H), 2,24 - 2,19 (m,

1H).

45

402

403

58,95 (d,J=5,2Tw, 2H), 8,46
(s, 1H), 7,60 (t, J = 8,4 T'y,
1H), 7,49 (d, J = 8,4 Ty, 1H),
7,17(t, J = 4,0 Ty, 1H), 7,12
(d, J=8,0 T, 1H), 6,68 - 6,66
(m, 1H), 5,15 (s, 2H), 4,12 -
4,04 (m, 2H), 3,86 (t,J = 10,0
I'w, 1H), 3,66 (t, /= 8,0 ',
1H), 2,68 - 2,54 (m, 2H).

46

381

382

58,35 (s, 1H), 7,97 (q, /= 6,4
'y, 2H), 7,54 (d, /= 8,4 Ty,
1H), 7,24 - 7,15 (m, 3H), 6,76
(s, 1H), 5,13 (s,2H), 3,81 (t, J
=6,4Tw, 1H), 3,68 - 3,59 (m,

2H), 3,57 - 3,60 (m, 2H), 2,33
-2,28 (m, 1H), 2,25 (s, 3H),

2,20 -2,15 (m, 1H).

47

413

414

CD30OD kax pacTBopUTEND
87,92 -7,88 (m, 2H), 7,48 (d,
J=8Tu, 1H), 7,26 (d, J=8,4
I'u, 1H), 7,14 - 7,10 (m, 2H),

6,69 (s, 1H) 3,78 - 3,71 (m,
1H), 3,67 - 3,61 (m, 1H), 3,54

- 3,47 (m, 1H), 3,26 - 3,21

(m, 1H), 2,89 (d, /=72 I,
2H), 2,78 - 2,73 (m, 1H), 2,30
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(d,J=0,8 Ty, 3H), 2,17 -
2,14 (m, 1H), 1,84 - 1,77 (m,
1H).

58,80 (d, J=5,2 Ty, 2H),
8,33 (s, 1H), 7,93 - 7,89 (m,
1H), 7,43 - 7,36 (m, 2H), 7,36
-731 (m, 1H), 7,27 - 7,22

n  NHo
N (m, 2H), 7,16 (d, J=8,4 I'y,
48 VT 378 | 379
0O N 1H), 5,22 (s, 2H), 3,90 - 3,87
(m, 1H), 3,78 - 3,75 (m, 2H),
3,63 - 3,60 (m, 1H), 3,56 -
3,50 (m, 1H), 2,37 - 2,33 (m,
1H), 2,27 - 2,22 (m, 1H).
88,78 (s, 2H), 8,18 (s, 1H),
7,38 - 7,35 (m, 2H), 7,30 (dd,
?_\ J=5,2,08 Ty, 1H), 7,00 (d, J
NN =84 T, 1H), 6,94 (dd , J=
by NH: 5,2, 3,6 'y, 1H), 4,99 (s, 2H),
49 N__N 384 | 385
A 3,80 - 3,75 (m, 1H), 3,68 -
0O N_.=
3,58 (m, 2H), 3,48 - 3,46 (m,
-

1H), 3,42 - 3,37 (m, 1H), 2,28
-2,19 (m, 1H), 2,16 - 2,01 (m,

1H)

2
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50

392

393

58,63 (d, /=52 T, 1H), 8,30
(s, 1H), 7,99 - 7,95 (m, 2H),
7,53 (d, J=8,0 Ty, 1H), 7,27

(d,J=52Tu, 1H), 7,24 - 7,19
(m, 2H), 7,15 (d, /= 8,0 T’y
1H), 5,12 (s, 2H), 3,90 - 3,85
(m, 1H), 3,76 - 3,61 (m, 3H),
3,54 - 3,52 (m, 1H), 2,47 (s,

3H), 2,33 - 2,26 (m, 2H).

S1

392

393

58,66 (d,/J=5,2Tw, 1H),
8,28 (s, 1H), 7,97 - 7,93 (m,
2H), 7,51 (d, J =8,4 ', 1H),

7,25 (d,J=5,2Tw, 1H), 7,21 -
7,17 (m, 2H), 7,14 (d, J = 8,0
'y, 1H), 5,10 (s, 2H), 3,88 -
3,84 (m, 1H), 3,74 - 3,59 (m,
3H), 3,52 - 3,46 (m, 1H), 2,45
(s, 3H), 2,32 - 2,19 (m, 2H).

52

414

415

59,02 (s, 2H), 8,47 (s, 1H),
7,97 - 7,94 (m, 2H), 7,53 (d, J
=84Tw, 1H), 7,24 - 7,14 (m,

3H), 5,10 (s,2H), 4,12 - 3,98

(m, 2H), 3,85 (t, J= 8,4 T'wy,
1H), 3,69 - 3,62 (m, 1H), 2,68

-2,55 (m, 2H).

53

414

415

59,02 (s, 2H), 8,47 (s, 1H),
7,97 - 7,94 (m, 2H), 7,53 (d, J|
=8,4Ty, 1H), 7,22 - 7,14 (m,

3H), 5,10 (s,2H), 4,12 - 4,01

(m, 2H), 3,85 (t, /= 8,4 T'wy,
1H), 3,69 - 3,62 (m, 1H), 2,66

-2,55 (m, 2H).
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58,95 (d, J=5,2Twu, 2H),

(N N 8,49 (s, 1H), 7,98 (t, ./ = 8,4
F
R ors% L NH 'y, 2H), 7,62 - 7,55 (m, 2H),
54 NS 396 | 397 |7,24- 7,16 (m, 3H), 5,13 (s,
O N__»

2H), 4,14 - 4,04 (m, 2H), 3,90
-3,86 (m, 1H), 3,68 (t, J=5,2

I Ty, 1H), 2,67 - 2,57 (m, 2H).
_ 58,95 (d, J=5,2 T, 2H),

Q"'F 8,49 (s, 1H), 7,98 (t, J = 8,4

R °%‘ 5 NH, T'u, 2H), 7,62 - 7,55 (m, 2H),

55 7(,1/ | : 396 | 397 |7,24-7,16 (m, 3H), 5,13 (s,

2H), 4,14 - 4,04 (m, 2H), 3,90
- 3,86 (m, 1H), 3,68 (t, /= 5,2
'y, 1H), 2,67 - 2,57 (m, 2H).

®epmentarupHblii anaau3 HDAC2 u HDAC1 (nannbie no ICS0 B otHomennn HDAC2 u
HDAC1)

[223] Huke omuican mpOTOKOJ aHAN3A IJIs U3MEPEHUS IealleTHIIMPOBAHMS ITENTHAa-CyOCcTpaTa
¢ nomortieto HDAC2 umn HDACT.

[224] Cocras 6enxka HDAC u COOTBETCTBYIOIINE MENTHBI-CyOCTPaThl IPUBEEHBI HUKE.

HaszBanmue Peryasitopnas
IKCIPECCHOHHBIN KOHCTPYKT HenTua-cydcrpar
a”Hanu3a cy0ObeauHuna

ITonnopasmepubiit HDACT1 yenoseka

¢ C-xonueoii His-metkoii u C- FAM-
HDACI koHueBoi FLAG-meTtkoit, OTtcyTtcTBYET TSRHK(Ac)KL-
SKCIPECCUPYEMON B CUCTEME NH2

JKCTpeccuu OaKyJIoOBUpPYyCa.

ITonnopasmepubiit HDAC?2 yenoseka

FAM-
¢ C-xonueBoit FLAG-meTkoi,
HDAC2 OtcyTcTByeT TSRHK(Ac)KL-
SKCMPECCUPYEMBIN B CUCTEME NHD

3KCTpeccHu OaKyJIoBUpYyCa.

[225] LloaroroBka aHanau3a:

[226] Peaxumu HDAC cobuparoT B 384-nyHouHbIX muaHmerax (Greiner) B odmem oobeme 20

MKJI CJIEAYIOIIUM 00pa3oM:
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[227] benxu HDAC npenBaputensHO pa30aBisitoT B Oydepe ans aHanmmza, copepxkaraem: 100
MM HEPES, pH 7,5, 0,1% BSA, 0,01% Triton X-100, 25 MM KC1 u pa3nuBaroT B 384-1yHOUHBIH
ianmret (10 MKJT Ha JIYHKY).

[228] TecroBble coenuHeHMs cepuitHO npeaBapuTenbHO pasBomsT B JIMCO u nobaBisitoT K
obpasuam Oenka akycruueckum no3uposanueM (Labeyte Echo). Konuentpauuto JIMCO Bo Bcex
npodax nosoast 10 1%.

[229] KontponpHele obpa3upl (0%-HOe MHrHOMpOBaHME B OTCYTCTBHE HHIHOUTOPA, TOJBKO
JIMCO) u 100%-HOe wuHrubuposanue (B OTCYyTCTBHE (epMEHTa) COOMPAIOT B YEThIpEX
perIMKaTax 1 UCTIONb3YIOT IS pacueTa %o-UHruOMpPOBaHUS B IPUCYTCTBUU COSIMHEHUIN.

[230] Ha nanHOM »3Tame COEOUHEHUS MOTYT OBbITb MPEABAPUTEIBHO WHKYOUPOBAaHBI C
dbepMeHTOoM, ecIi HeOOXOIUMO.

[231] Peakumu wunMumupyrot nobasnenuem 10 mkn FAM-meueHHOro nentupa-cyocTpara,
NpeBApUTENIbHO Pa3BEeIEHHOro B TOM ke Oydepe mist anammsa. KoHeuHast KOHLEHTpaLus
nentuna-cyocrpara cocrasisier 1 MkM (HDAC 1-2). PeakiusiM 1ar0T BO3MOKHOCTD MPOTEKATH
npu KOMHATHOH Temneparype. [locne nHkyOarun peakiuu racst nodasneruem S0 Mxia Oydepa
s repmunaumu (100 MM HEPES, pH 7.5, 0,01% Triton X-100, 0,1% SDS). Ilnanuerst ¢
KOHLIEBBIMH YaCTSIMU aHAJU3UPYIOT Ha mpudope st Mukpodronanoro snekrpodopesa (Caliper
LabChip® 3000, Caliper Life Sciences/Perkin Elmer), koTopblii mo3BossieT ssekTpodopeTudecku
OTAENUTh JEealleTUIMPOBAHHBIA MPOAYKT OT aleTHIHPOBaHHOrO cybcrpara. HM3mepsiembim
napamMeTpoM SIBJISIETCS HM3MEHEHHWE OTHOCHUTENIbHOM HMHTEHCHBHOCTU MeNTHAA-CyOcTpata u
NPONYKTa. AKTUBHOCTb B K&KIOM TECTHPYEMOM O0Opaslie OINpenenseTcss KaK COOTHOLICHHE
nponykta k cymme (PSR): P/(S+P), rne P siBnsiercs BBICOTOHM MHKaA MPOAYKTA, a S SIBISETCS
BBICOTOH mmKka cyOcTpara. IIpouent nHruOuposanus (Puar) OmpenesnsieTcsi ¢ MCIoJb30BAaHHEM
CIIEAVIOIIETO YPaBHEHUSI:

Puar = (PSRo%unr - PSRcocmmenus )/ (PSRo%mar - PSR100%uar)* 100, re: PSReocmunenns MpencTaBisieT
co0oii COOTHOIIIEHHE IPORYKT/CyMMa B IPpUCYTCTBHH coenuHeHus, PSRovusr MpeacTaBser codoi
COOTHOILIEHHE TPOAYKT/CyMMa B OTCYTCTBHUE coequHeHHUss M PSRioovmsr MpencraBisier coboi
COOTHOIIIEHHE MPOAyKT/cymma B orcyTcTBue (pepmenta. st onpenenenus [CS50 coemuuenuit
(50%-unrnduposanusi) naHHble %-UHT (Pusr OTHOCHTENBHO KOHLEHTPALMH COEIUHEHHS)
MOJATOHAKT MO 4 MapaMeTpU4eCKON CUTMOMAANBHOM MOAENH A03a-OTBET C HCMIOJb30BAHUEM
nporpammHoro obecnieuenust XLfit (IDBS).

[232] Pe3ynbTaThl JTaHHOTO aHAIHM3a JJISl ONIPEACIICHHBIX COEIMHEHHI MTpeacTaBicHbl B Tadume
2 mke. B tabmuie “A” ykaspiBaer Ha 3HaueHue [C50 menee 0,5 MxM; “B” - Ha 3Hauenne 1C50

ot 0,5 MxM g0 1,0 MxM; “C” - Ha 3Hauenue IC50 6onee 1,0 MkM u meHee uiu paBHOe 2,0 MKM,
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u “D” ykassiBaer Ha 3HaueHue [C50 Gonee 2,0 mxkM. HT = He TecTupoBaiocs.

Coeaunenue

Neo

IC50 B
OTHOIICHUH
HDAC2,
(MxM)

Tabauna 2
ICS0 B
OTHOLICHHUH Coenunenue
HDACI, Ne
(MxM)

IC50 B
OTHOLIEHHH
HDAC2,
(MxM)

IC50 B
OTHOLICHUH
HDACI,
(MxM)




79

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT
HT

HT

HT

HT

26

27

28
29
29E1
29E2
30

31

32

33
34

35

36

37

39

40
41

42
43
44
45
46
47
48
49
50
51

52
53
54
5§

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

SE1
SE2

10
11

12

13

14
14E1
14E2

15
16
17
18
19
19E1
19E2

20
20E1
20E2

21

22

23

24
25E1
25E2
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Anann3s ¢pepmentaTuBHoro uHruduposanusi HDAC2 B amsare kiaerox SH-SYSY ¢
JK30reHHbIM cy0cTpaTom

[233] Kuerku SH-SYSY (Sigma) Obutn KynbTUBHpPOBaHBI B MOAM(DHUIMPOBAHHONW OCHOBHOW
cpene Urna ¢ nobasnennem 10% QeranpHOl Oblubeli CBIBOPOTKH M NeH/cTpen. 3a 24 vaca Ao
N03UpOBaHusl coenuHeHust 20 MKJ KJIETOK BbIceBaid B Oenble 384-IyHOUHBIE IJIAHLIETHI C
wioTHOCTEIO 1500 kierox/nynka. CoenuHenus cepuitHo passoauwiu B uuctoMm JIMCO, a 3atem
pazBonmu 1:100 06./00. B cpexne, He conepskameii FBS, u nepememmBanu. Cpeny yaausiu u3
KJIETOK Ha dYalikax, A00aBisuid pasOaBiieHHbIe CoeAnHEHHsT B OecchiBopoTouHOU cpene (1%
00./00. xoreunoro JIMCO) u unkyouposau ripu 37 °C B Teuenue 5 yacos. 3atem nodasisuiu 10
mkn pearenta HDAC-Glo2 ¢ 0,1% Triton X-100, miaHmer mnepeMeIiuBald U JaBajlu
BO3MOKHOCTb pPa3BMBAaTbCs IPU KOMHATHOW Temmnepatype B TedeHue 100 muHyT. 3atem
IUIAHINEThl CYHUTHIBAINM C TOMOIIBIO JIIOMMHOMeTpa Spectramax LMax, ucnonb3ys Bpems
unrerpupoBanus 0,4 cexyHna. Kpuble no3a-oTBeT ObUTM MOCTPOEHBI ¢ HOPMAJIN30BAHHBIMU
naunbiMy, rae CI-994 npu 100 MxM Obut onpenesier kak 100% uarubuposanue, a unctsiii JMCO
kak 0% uHrHOMpoOBaHME.

[234] PesynbraThl JaHHOTO aHAJHM3a IJIsI ONIPEeIeNICHHBIX COeUHEHH npencTasieHbl B Tadauie
3 Hmxe. B Tabnune “A” ykaspiBaeT Ha 3HaueHue IC50 menee 0,5 MxM; “B” npexncrasisier coboi
3Haudenue IC50 ot 0,5 MxM 1o 1,0 MxM; “C” npexncrasnsier codoii 3HaueHue 3adenne IC50 Gonee
yem 1,0 MkM u MeHee yeMm win paBHoe 2,0 MkM; u “D” ykaswiBaer Ha 3HaueHue IC50 Gonee yem

2,0 mxkM. HT = He TecTHpOBasiOCH.

Tabauna 3
ICS0 B oTHOIIEHUH ICS50 B oTHOIIEHUH
Coeannenue HDAC2, CoeanHenue HDAC2,
Ne Ju3at kjaeroxk SH- Ne auzat kiaeroxk SH-
SYSY (mxM) SYSY (MxM)




1 D
2 D
3 D
4 D
5 D
6 D
7 B
SE2 D
SE2 B
9 C
10 C
11 D
12 D
13 D
14 C
14E1 B
14E2 D
15 D
16 D
17 C
18 B
19 A
19E1 C
19E2 B
20 C
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26 B
27 C
28 C
29 B
29E1 B
29E2 C
30 D
31 D
32 C
33 D
34 D
35 D
36 B
37 D
39 D
40 B
41 B
42 D
43
44 B
45 B
46 D
47 D
48 C
49 C




82

20E1 C S0 D

20E2 B 51 C
21 C 52 D
22 D 53 B
23 D 54 C
24 C 55 B

25E1 B

25E2 B

CpaBHeHHe NHPPOJHIHHOBLIX KOJIell, 3AMeIlleHHbIX B I0JIOKeHHH 3
rerepoapoMaTH4eCKMMH KOJbLUAMH HJIH NPHCOeIHHEHHbIMH Yepe3 MeTHJICHOBYIO Ipynimy
reTepoapoMaTH4eCKUMH KOJIbLUAMH, ¢ MTHPPOJIHAHHAMH, 3aMeIlleHHbIMH
HEAPOMATHYEeCKHMH IPpyNnaMu B MOJO0KeHUH 3, 1Ji1s1 MHPPOJTHIAUHMOYEBHH
[235] B Ta6auume 4 HmwKe NOKAa3aHO MPSMOE CpPAaBHEHHE YPOBHEM AaKTUBHOCTU MEXAY
HEKOTOPBIMU COEIUHEHHUSIMH, HMEIOLIUMH HeapOMaTUYeCKOe 3aMelleHHEe B IOJOXKEHUH 3
NUPPOIUANHA, W COCAUHEHUSIMH B COOTBETCTBUH C HACTOSIIIUM HM300pETCHUEM, HUMEIOLIMMHU
apOMaTHYECKOe 3aMelleHHe B MOJIOKEHHH 3 TTHPPOIUAMHIILHOTO BparmenTa (T.e. R ¢ unu 6e3
crieiiceproit rpynmbl X). Kak mokas3pIBalOT HaHHbIE, MOBBIIEHHE 3(PPEKTUBHOCTH B aHAIU3E
aktuBHocT B oTHomennn HDAC2 B mmzare xnmerok SH-SYSY mpomcxomut, xorma
HEeLMKIMYeckue, HeapomaTtudeckue s3amectutenn R! B Coenunenusix cpasuenusi A-C
3aMelIeHbl apOMaTUIECKUM MUpUMUIUHUIOM B CoegquHennsix 19 1 20. AHanoruyHasi TeHICHLIUS
nokazaHa misi apyrux coenuHennii B Tadauume 4. Coenmnenue 20 ¢ S-F-mupumunnsaOMm,
HETOCPEICTBEHHO CBS3aHHBIM C TOJIOKEHHeM 3, Oonee 4deM B 2 pas3a >(QeKTuBHee, uem

CoenuneHue cpaBHeHHS A.
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Taoauna 4
IC50 B
OTHOLIEHHH
Ne CrpykTtypa HDAC2, ausar
kJjerok SH-SYSY
(MxM)
AN
N__N
TS
Coeaqunenne C N_=»
2,64
CpaBHeHUs A
F
£ F
gt
N N
Y
Coeaunenue 0 Nz L4
cpaBHeHus1 B
F
F_F
F
N_ _N
S
CoenuHenue T
cpaBHeHus C
F
‘2,\‘ H NH,
N__N
S
19 \,[.,( N: P 0,421
F
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q  NH
0 VAR TR 1,13
0O N_-=
F
N}z/\N
o
18 ARV 0,550
0 N~
F
F
“ N
~ I F
RN RS
N. N
T
29 0 Nz 0,768
F
F
\
0
g
CoenunHenue N_ N
8 T ‘/“ >100

cpaBHenus E
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N 1,42

24

S
26 O N~ 0,535

[236] Conep:xaHue Bcex CChUIOK (BKJIOYAs JUTEPATyPHBIE CCHUIKH, BbIJAHHBIE IMATEHTHI,
onyOJIMKOBAHHbIE MATEHTHBIE 3asIBKM U HAXOISIIMECS HAa PACCMOTPEHHM MATEHTHBIE 3asBKH),
YIOMUHAEMBIX B HACTOSIIIIEH 3as1BKE, SBHBIM 00Pa30M BKJTFOUEHO B HACTOSIIYIO 3asSBKY MOJTHOCTBIO
MOCPENICTBOM CChUTKH. ECIM He yKa3aHO HMHOE, BCE TEXHUYECKHEe M Hay4YHble TEPMHHBI,

HCIIOJIb3YEMbBIC B HaCTOﬂH_Ieﬁ 3asBKE€, MMCHOT 3HAYCHHs, MIHPOKO H3BCCTHBIC CICLHUAINCTY B

JIAHHOU 00JIACTU TEXHUKMU.
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OOPMYVYJIA U3OBPETEHUA

I. Coenunenne @opmysisl I:

WM ero (papMaLeBTHUECKU pUeMIIeMast COJIb, Iie

KOJIbLIO A mpencTaBisieT co0oi GpeHnt nim THOD eHIT,

X npencrapyser coboii (CRRP), O uma NR?;

( ¥ t, K&Kl HE3aBUCUMO, MpeacTasisier codoit 0, 1, 2 uu 3;

R! npencrapnser coboii GeHun umm reTepoapu, Kasxablii U3 KOTOPBIX HEOOA3aTeNbHO 3aMelleH
ot 1 1o 3 rpymmn, BeiOpaHHbIX U3 RS

R? npencrasnser coboit Bogopon, ranore, (C1-Cs)amxun, (C1-Cs)ankokcu umu OH,

R® npencrasnser coboif BOMOPOJ MITH TajIOTeH,

R* npencrasnsier coboii ranoreH, eciu Koablo A seisercs penunom, u R* mpencrasnser coboit
BOJIOPOJ, €CJIH KOJIBLIO A SIBJISIETCS] THO(EHHUIIOM,;

R’ npencrasnser coboii Bonopon, (Ci1-Ca)ankun unu (C1-Ca)ankunO(C1-Cs)anku;

R? u R® kaxnuwlii HesaBucumo, mpexacrasiser coboit Bomopon, (Ci-Ca)amkun, ramoren(Ci-
Caq)anxun, (C1-C4)anKoKCH WU TAJIOTEeH, 1

R® mpencraBnsier coboii ranoren, (Ci-Cs)amkmn, ranoreH(Ci-Cqankmn, (Ci1-Cy)amkokcw,
ranoreH(C1-Cy)ankokcu, (Ci1-Cq)ankunO(Ci-Cq)ankun, (C1-Cq)ankunNH(C1-Cs)ankun, (Ci-
Cq)ankunN(C1-Cs)amkun)z, -(C1-Cs)ankunrerepoapun win  -(C1-Cs)alKUITETEPOIUKIIII, TIE
yKa3aHHbIE FeTEePOAPIT U FeTEPOLIMKIIHI KK bIH HE0OS3aTeIbHO U HE3aBHCUMO 3aMellleH OT 1 10

3 rpymm, BeiOpanHbix u3 (C1-Cs)ankuna, rajgoren(Ci-Cs)ankuna, (C1-C4)ankokcu u rajoreHa.

2. CoenuHeHue 1o 1. 1, OTIIMYAOIIEeCs TeM, YTO COSNMHEHUE MPENCTaBIIsIeT COO0 COeNHEHME

Dopmyer 11



87

(R%)q
1 h NH
R N N
R G T
0O N~
R3
RY
WIH ero (papMaLeBTHUECKU MPUEMIIEMYIO COJIb.
3. Coenunennve no . 1 wim 2, oTHYaroLieecss TeM, 9TO COSIUHEHHE MPeNCTaBsieT coOo
coenunenune @opmyuisl I nnu Ila:
(R%)q 2
yoNH (R%q
NH
RL NN H 2
x 1
X jg NI > Rix N\",N N
O N~
R3
:
R*  (1IM); wm Rs (IMTa);
WK ero (papMaLeBTHUECKU PUEMIIEMYIO COJIb.
4. Coenunenue no yodoMy u3 mi. 1-3, oTIMYaromeecs TeM, 4To ( MpencTaBisier codoii 0

win 1; u R? npencrasnser coboii Tajores, ey  MpeacTaBiseT codoii 1.

5. Coenunenue 1o r0OoMy U3 min. 1-4, oTIMYaroIeecs: TeM, YTO COeIUHEHUE MPEACTABIISIET

coboii coenunenue @opmyasl IV wim [Va:

NH
H 2 NH
R Qﬂ N H 2
= N. _N

X O N

=
T
O Nz 3o
RB
“ g
R* (IV); wm Rs (1Va);

WIH ero (papMareBTUIeCKN IPHEMIIEMYIO COJIb.

6. Coenunenue no mob6oMy u3 mm. 1-5, oTauuaromieecs TeM, uto R® mpexcrasisier coboii
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rajioreH.

7. Coenunenne no moboMy u3 mm. 1-6, oTauuaromieecs TeM, uto R® mpexncrasisier coboii
¢rop.

8. Coenunenue no nob6oMy u3 mm. 1-5, oTauuaromeecs TeM, uto R® mpexcrasisier coboii
BOJIOPOLI.

9. Coenunenue no noboMy u3 mm. 1-8, oTnauuaromeecs TeM, yrto R* mpexncrasisier coboii
¢rop.

10. Coenunenue mo smobomy u3 nm. 1-9, oramyaromeecst TeM, 4To X MPenCcTaBiseT coOOH
(CR?RP),.

11. Coenunenne no mobomy u3 mm. 1-10, ornmuaromeecs Tem, uto R? m R® kaxmprit

npencTaBisieT coO0i BOJOPOA.

12. Coenunenue no modomy u3 mm. 1-9, oTnuyaroneecs TeM, YTO COSAMHEHUE MPENCTaBIIIET

coboit coenunenue @opmybl V wu Va:

O N =
R3
7S
R* (V); unm Rs (va)
WK ero (papMaLeBTHUECKH PUEMIIEMYIO COJIb.
13. Coenunenue no modomy u3 . 1-10, oTiuyaromeecst TeM, 4TO COeTMHEHHE MPEICTaBIISET

coboii coenunenue @opmyast VI wim Via:

R1

R* (VI): or Rs (VIa):
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501051
WK ero papMaeBTUYECKU MTPUEMIIEMYIO COJIb.
14. Coenunnenne no mrodOomy u3 . 1-11, oTaudaromeecs: TeM, 4TO COeANHEHHE MPECTABIISIET
coboii coenunenne @opmyast VII win VIla:
R’ R!
NH, NH,
N N Ay N H
T B
7 0 Nz
RG
7S
R (VID; o Rs (VIIa);
WM ero (hapMaLeBTHUECKU IpUemMieMasi CoJib.
15.  Coenunenue mo mobomy u3 ni. 1-14, otnuuaromeecs Tem, uto R! npencrasnsier coboi

(beHuN mn 5-6-4JIeHHbI MOHOLIMKIIMYECKHH T€TepOaAPII, KAKIbIH M3 KOTOPBIX HEOOS3aTENbHO

3aMelIeH OHOM mim OoJee rpynnamMu, BEIOpaHHbIMU U3 RE.

16. Coenunenune 1o moboMy u3 mm. 1-15, ornmuaromeecs Tem, uro R! npencrasnser co6oii
(I)eHI/I.]'I, MUPUAWHWI, TIUPa3UuHWI, MNHPHUAASUHWUIT HWJIHW MUPUMHIWHUIIL, K&)K,I[blfl U3 KOTOPbLIX

HeoOs13aTeNbHO 3aMeltieH 1-2 rpynnamu, BeIOpaHHbIMU U3 RC.
17. Coenunenune 1o moboMy u3 mm. 1-15, ornuuaromeecs Tem, uto R! npencrasnser coboii
THA30JIWJI, THAAWA30JIMI, UMHUAA30JI, THPA30IMJI WU OKCA30JMI, KaKIbI M3 KOTOPBIX

HeoO0s13aTeNIbHO 3aMeltieH 1-2 rpynnamu, BeIOpaHHbIMU U3 RE.

18.  Coemmnenue no modomy u3 mm. 1-17, omnmyaromeecs Tem, uto R® mpencrasnsier coboi

ranoreH, (C1-Cq)ankmn win (C1-Cq)ankunO(C1-Cs)amku.

19.  Coenmnenne no modomy u3 mm. 1-18, otnmyaromeecs Tem, uto R® mpencrasnser coboi

¢rop, merun mmm CH>OCHs.

20.  Coemmuenue 1o mobomy u3 mm. 1-17, ornugaromeecst Tem, uro R npencrasnser codoit
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rajioreH, rajgoren(Ci-Cq)ankwn win (C1-Cs)ankm.

21. Coenunenne mo gobomy u3 mm. 1-17 u 20, otmnnyaromeecss Tem, yto R® mpeacrasnser

coboit ¢prop, merun win CHF.

22. CoenuHeHue 110 1. 1, OTIMYaroImeecs TeM, YTO COeAMHEHNE BLIOPAHO M3
TN ®
N Z O N =z
F

Q )
VK St QI8
T IS T
F F F
Fooo Fooo:
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N n o NH:
N

NH N
oo T
TN © N
O N_.=» F
F
- F

WIN UX (papMareBTUIECKH IPUEMIIEMBIX COJIEH.

23. CoenuHenue Mo 1. 1, oTiHyaroeecst TeM, 9TO COeAMHEHHE BBIOPAHO U3

F 5
g NH>
N\n,N | X
0O N_.=
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WK UX (papMarieBTUIECKH TPUEMIIEMbIX COJIEH.
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24.  Komnosuuusi, copepkalias COeOMHEHHWe 1o Jrodomy w3 mm  1-23  wiom  ero

(bapMaLieBTHYECKU TPHEMJIEMYIO COJTb U (hapMaIleBTHUECKH MTPUEMIIEMbI HOCUTEITb.

25.  Cnocob nnrubuposanus aktuBHOCTH HDAC y cyObekTa, BKIIOUAOLINHA 3Tar BBEACHUS
CYOBEKTY, HYKAAIOIEMYCsl B 3TOM, 3(h(HEKTUBHOIO KOJIHMYECTBA COSNUHEHUS 1O JIOOOMY U3 IIIL.

1-23 unu ero ¢papMareBTHUECKH MPUEMIIEMOI COJIH, FJTH KOMITO3ULIMY 1O 11. 24.

26.  Cnoco® neueHUs COCTOSHHSL y CyOBeKkTa, BBIOPAHHOTO M3 HEBPOJOTHYECKOTrO
paccTpoiicTBa, pacCTPOICTBA HITH HAPYIIEHHS TAMITH WM KOTHUTUBHOH (DyHKIIMH, paccTpoiicTBa
npekpatienns odyuenus (extinction learning disorder), rpuOkoBoro 3aboneBaHus UM HHPEKINH,
BOCHAJIMTENBbHOTO 3a00JIeBaHNS, FeMATOIOTHIeCKOro 3a00IeBaHus, ICUXUUECKUX PACCTPOICTB U
HEOIJIACTUUECKUX 3a00JIeBaHUI, BKIIOYAIOIIUI BBEEHHE CYOBEKTY, HYXKAAKOLIEMYCS B 3TOM,
3¢ eKTHBHOrO KOJIMYECTBA COEAMHEHMs MO JroOoMmy w3 mm. 1-23 wim ero dapMarneBTHUECKH

NPUEMJIEMON COJIM, WJIK KOMIIO3ULIMH 110 11. 24.

27. Crnoco0 1o 1. 26, OTIIMYAIOLIUICS TE€M, YTO COCTOSTHUE MPEICTABISIET COOOM:

a. pPacCTPOMCTBO MM HAapyLIEHHe KOTHUTHBHOH (YHKLUH, CBSI3aHHOE C OOJIE3HBIO
AnbirerimMepa, 3aHeil KOpKOBO# arpodueii, rugporedarei HOpMaJbHOTO AaBJieHUsI, OOJE3HBIO
XaHTUHTTOHA, BbI3BAHHOW CyIOpPOraMH TMOTeped mnamsTH, mu3oppeHnel, CUHIPOMOM
PyOunmireiina-TeitOu, cuagpomom Perta, nempeccueid, CHHIPOMOM JIOMKOH X-XPOMOCOMBI,
neMeHuuen ¢ TeabuaMu JleBM, HHCYJNBTOM, COCYAMCTONM JE€MEHLHEH, COCYyIUCTBIMU
korautuBHbIME HapymeHusMu (VCI), Oonesnbto buHcBaHrepa, jJ00HO-BUCOYHOH HOJIEBOH
nerenepauneri (FTLD), CJIBI, nucnekcueldi, OOJBIIUM HENPECCUBHBIM pPACCTPOWCTBOM,
OWMOJISIPHBIM PACCTPOMCTBOM M COIMAJIbHBIE, KOTHUTHUBHBIE PACCTPOICTBA U PacCTPOMCTBA
o0y4eHHs, CBS3aHHBIE C ayTU3MOM, TPAaBMAaTHYECKUM MOBpexaeHneM rososroro mosra (TBI),
XPOHUYECKOU TpaBMaTtudeckoi sHHedanonarueir (XTJ), paccesHHbiM ckiepo3om (PC),
CHHIPOMOM Jne(HuIuTa BHUMAHHS, TPEBOXKHBIM PACCTPOMCTBOM, YCIOBHOH peakmued cTpaxa,
NAHUYECKIM PacCTPOICTBOM, 00CeCCHBHO-KOMIYJIbCHBHBIM paccTpoicTBOM,
NOCTTpaBMaTHYECKHM cTpeccoBbiM pacctpoiicTBoM (ITTCP), pobueii, counanbHbIM TPEBOKHBIM
pPacCTpOMCTBOM, BOCCTAaHOBJICHHEM IIOCNIE JIEKAPCTBEHHOW 3aBHUCHMOCTH, BO3PACTHBIM
HapyumenueM mamsaTH (AAMI), Bo3pacTHbIM CHIDKEHHMEM KOTHHTHUBHBIX ¢GyHKImA (ARCD),
arakcuer, OonesHpro [lapkuHCcOHa win nemeHuuei npu 6one3nn [lapkuacona; nmm

0. reMaToyiorndeckoe 3adojeBaHue, BBIOpAaHHOE U3 OCTPOTO MUENIOUIHOTO JIGHKO03a, OCTPOTO
POMHEJIOLUTAPHOT O JIEHK03a, OCTPOTro JIMM(POOTACTHOTO JIEHK03a, XPOHUIECKOT'O MUEJIOTEHHOT'O

HeﬁKOSa, MUEJTOAUCIITIACTUYICCKUX CHHAPOMOB 1 CepHOBI/II[HO—KJ]e’TO‘IHOfI AHCMHH, WU
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B. HEOIUTACTHYECKOe 3a00JIeBaHNe, WITH

T. paccrpoiicta npekpainenus odydenus (disorder of learning extinction), BeIOpaHHOE U3
NPEKPAIeHHs] CTPaxa U IMOCTTPABMATUIECKOTO CTPECCOBOTO PACCTPOMCTBA; WITH

I MIOTEPIO CIIyXa WM HapYLICHUE CIyXa; WIIN

e. ¢ubposHbie 3abo1eBaHms, Takue Kak GuoOpo3 jerkux, Gudpo3 mouek, Gudpo3 cepaua u

CKJIEPOAEPMUST;, UIIN

X 6OJ'II:> B KOCTAX y MAUEHTOB, UMEIOIIUX paK, WUJIN
3. HeliponaTH4eckyro O00JIb.
28. Crnocob mo m. 27, OTAMYAIOLIUNACS TeM, YTO COCTOSIHHE MpencTaBisier coboil 0oJe3Hb

AnbrretiMepa, Oone3Hb XaHTHUHITOHA, JIOOHO-BUCOYHYIO AEMEHLHI0, aTakcusi Ppuppeiixa,
nocrrpaBmarndeckoe crpeccoBoe paccrpoiictBo  (IITCP), Oonesnp IlapkuHCOHA WK

BOCCTAHOBJICHHUEC ITIOCJIC HeKapCTBeHHOﬁ 3aBHCHUMOCTH.

29. Crnoco®6 mo m. 26, OTIUYAKOLIMICA TeM, YTO COCTOSHME BbIOpaHO u3 OONe3HH
Anprreiivepa, Oone3Hn XaHTUHITOHA, JOOHO-BUCOYHOW JIOJIEBOM JereHepalyy, aTakCUu
@®punpeiixa, MOCTTPABMATUYECKOTO CTPECCOBOTO paccTpoicTBa, Oonesnu IlapkuHCOHA,
aeMeHuu npu Oone3Hu IlapkuHCOHA, BOCCTAHOBJICHMsI IMOCHE JIEKAPCTBEHHON 3aBUCUMOCTH,
paccTpoiicTBA WM HAPYIICHUS MaMSTH WA KOTHUTUBHOW (DYHKIUH, HEBPOJOTHYECKOTO
PacCTpPOICTBA C CHHANITHYECKOH MaToIoruel, paccTpoiictsa pasnuueHust B o0yuenuu (disorder of
learning distinction), MCUXMYECKUX pPACCTPOWMCTB, HAPYIICHWH KOTHUTUBHBIX (OYHKIHH WM
HapYLIEHUH, CBSI3aHHBIX ¢ 0OJIE3HBIO AJbLIreliMepa, TEMEHINH ¢ Tesblamu Jlesn, musodpennn,
cuanpoma PyOunimnreiitna-Telibu, cunapoma Perra, cuHapoma JIOMKOH X-XpOMOCOMBI,
pPacCessHHOTO CKJIep03a, BO3PACTHBIX HAPYLIEHUI MaMsITH, BO3PACTHOIO CHHUXKEHHUS] KOTHUTHUBHBIX
(yHKUHMH, a TAaKKe COLIMATbHBIX, KOTHUTUBHBIX HAPYLICHUH U PACCTPONUCTB OOYUYEHHUS, CBS3aHHBIX

C ayTU3MOM.
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