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OIIMCAHHUE U30BPETEHHUSA
2420-573114EA/032
YCOBEPHIEHCTBOBAHHBIE CHHTETHYECKHE CITIOCOBbI HOJIYUYEHUS (2H-
1,2,3-TPHA30.JI-2-WJT)®EHUJIBHBIX COEANHEHU B KAYECTBE
MOAYJIATOPOB PEIHEIITOPOB OPEKCHHA

ITEPEKPECTHA CCBIJIKA HA CMEXXHBIE 3AABKHU

Hacrosimas 3asBka wucCHpamnBaeT NPEUMYILIECTBO IO MPENBApPUTENbHOM 3asiBKE Ha
nateHt CIIIA Ne 62/883,857, nomanHnoii 7 aBrycra 2019 r., u Mo mpeaBapUTENIbHOM 3asiBKe Ha
natent CIIIA

Ne 62/971,265, nopannoii 7 ¢gespans 2020 r., BCE U3 KOTOPBIX MOJHOCTHIO BKJIIOYEHBI B
HACTOSIIUI TOKYMEHT MyTeM CChUIKH.

OBJIACTb IPUMEHEHUSA N30BPETEHHSA

Hacrosimee nzobpereHne OTHOCHTCS K CrocobaM CHHTE3a JJIS MOJYYSHHs COSTUHEHUS
(((3aR,6aS)-5-(4,6- tumMe TUMUPUMHINH-2-UJ)rekcaruiponuppodo| 3,4-cmuppon-2(1H)-mm)(2-
¢drop-6-(2H-1,2,3-tpuazon-2-un)penmn)meranona  (CenrtopekcaHta), HCIOJb3YEMOTO IS
MOZYJSIMN PELENTOPOB OPEKCHHA U IS JIEYEHUS TTaTOJIOTHYECKUX COCTOSIHUH, PacCTPONCTB U
3a00NeBaHM, KOTOPBIE OTMOCPENYIOTCS AKTUBHOCTBIO PELIENITOPOB OPEKCHHA.

HNPEAITOCBUIKHA CO3JAHUA U30BPETEHUA

OpekcrHoBast (MM TUIMIOKPETUHOBAS) CUTHAIM3ALINS OTIOCPEAOBAHA IByMsI PELIENTOPaMHU
U JIByMsl TIENITUAHBIMU aroHucramu. JlBa mentuna opekcuHa (OpekcHH A U opekcHH B), nanee
Ha3bIBAE€MbIE B HACTOSIIEM JIOKYMEHTE OPEKCHHAMH, CBA3BIBAIOTCS C IBYMs BbICOKOA(PPUHHBIMU
peLienTopaMy, Ha3blBAEMbIMHU peLENTOpaMu OpekcuHa-1 u opexkcuna-2. Peuentop opekcuHa-1
SIBJISIETCS] CEJICKTUBHBIM B OTHOLICHHWH OPEKCHHa A, a pelenTop OpeKCHHa-2 CBsA3bIBaeT 00a
OpPEeKCHHAa C AHAJOTWYHBIMU 3HAa4eHUSIMH apPuHHOCTH. OpEKCHHBbI SIBISIIOTCS MPOAYKTAMHU
paclienieHys OAHOIO M TOrO K€ I'eHa NpenpoopexcuHa. B HelpoHax LEeHTpalbHONH HEPBHOMN
CHCTEMBI, SKCIPECCUPYIOLINX MPEAIIECTBEHHUK MPENPOOPEKCHHA, U3 KOTOporo (opmupyercs
OpPEeKCUH, OOHAPYKUBAIOT B MEPUPOPHUKAIBHOM SIAPE, NOPCATbHONH OOJACTH TUIOTANIaMyca |
narepanbHoi objactu runoranamyca (C. Peyron et al., J. Neurosci., 1998, 18(23), 9996-10015).
OpekcuHepruyecKre KJIETKH B 3TUX AApax MPOCHUPYIOTCS HA MHOTHE O0JIACTH FOJIOBHOTO MO3Ta
U paCIpPOCTPAHSIOTCS MPH 3TOM POCTPAIBHO Ha OOOHATENBHBIC JYKOBHIBI U KayJaJlbHO Ha
criuHHON Mo3T (van den Pol, AN. et al., J. Neuroscience., 1999, 19(8), 3171-3182).

{uTpoBaHUE CCBUIKH B HACTOSIIIEM AOKYMEHTE HE CIENyeT TOJKOBATh KaK MPU3HAHHE
TOTO, YTO TaKas CChUIKA YKa3blBAET HA MPEIIIECTBYIOLIMHA YPOBEHb TEXHHKH HACTOSIIETrO
n3o0pereHusi. Bece myOnmukamuy, CCbUIKM Ha KOTOPBIE NMPHUBEICHBI B HACTOALIEM IOKYMEHTE,
MOJTHOCTBIO BKJIFOUEHBI B HACTOSIIIMH JOKYMEHT IyTEM CCBUIKH.

B kauecTBe aKTUBHBIX areHTOB LIEHTPAJIBHON HEPBHOHM CHCTEMbI ONMHMCAHBI 3aMEIEeHHbIE
nna3a-OMIUKINYeCKue coefnHeHus (MexnyHapopHas mnyOnmkammss Ne WO2001081347, 1
Hos10pst 2001 r.; US2002/0019388, 14 ¢espans 2002 r.), amomynaTtopel 7 peLENTOPOB
aneruixonuaa (US2005/101602, 12 mas 2005 r.; US2005/0065178, 24 mapta 2005 r., u Frost et
al, Journal of Medicinal Chemistry, 2006, 49(26), 7843-7853), uHruOuTOpHI TpaHCTIOPTEPA



NPOJIMHA JUTS JIEUEHHs HApyIIeHUs] KOTHUTUBHBIX (yHkuui (W0O2008067121, 5 urons 2008 r.) u
I yAy4ileHuss KOTHUTHBHBIX ¢yHkuuid (WO 2006 124897, 23 wHoabps 2006 r., u
US20060258672, 16 nosiOpst 2006 T.), B KauecTBe JIMTAHIOB AHAPOTCHHBIX PELENTOPOB JJIs
J€UeHUsT AaCCOLMMPOBAHHBIX C AHAPOTE€HHBIMH pPELENTOPaMU COCTOSHHUM, BKJIOYas pak
(WO2009081197, 2 wuronst 2009 r.), u B KadecTBe HMHIHMOUTOPOB THUCTOHMAEALETHUIIA3bl IS
J€YCHUs]  OHKOJIOTMUECKHX, HEHPOAEreHepaTHBHBIX W  AyTOMMMYyHHBIX  3a00JeBaHUH
(W020060123121, 23 HOs16pst 2006 T.).

beiio oOHapyskeHO, 4YTO cpenu paspaboraHHbix coemuHeHuil (((3aR,6aS)-5-(4,6-
AUMETHITUPUMUANH-2- W) rekcaruaponupponol 3,4-cnuppon-2(1H)-un)(2-prop-6-(2H-1,2,3-
TpHa30Ji-2-uj)(peHns)METAaHOH BBICTYTAaeT B KAa4eCTBE WHIHOUTOpa pelentopa OpeKCHHa-2, u
€ro UCTOJIb3YIOT JUIsl JICUEHUS] PACCTPOMCTB CHAa M OOJBIINMX JenpeccuBHbIX 3aboneBanuii (US
8,653,263 B2). CoequneHune ObLIO CO3IaHO M3 JABYX KJIFOYEBBIX COCTABJISIFOIINX, KAaK MOKA3aHO

HUXKe Ha cxeMme 1:
1. SOCL
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Cxema 1

B nepBoHaualbHOM CHHTE3€ UCIONB30BAJIOCh HEMOCPEICTBEHHOE CBsI3bIBaHUE (PEHUIA C
TpuazosoM. Cmecp MPOAYKTOB 00pa3oBajlaChb B PE3YyJbTaTe HECENEKTHBHOIO CBSA3BIBAHUS C

Pa3HbIMU aATOMAMU a30Ta, COACPIKALMUMUCSA B TPUA30JIC, KaK ITOKA3aHO HUKE HAa CXEME 2.

F Co,H I\ii/ F CC,H F COH
HN ./ N N
= + =N
o O
Culy/Cs,CO;4 \ N A
JKeJlaeMBIH HeXeJaTelb B
N,-apuntpuazon N-apunTpuaszon

Cxema 2

OKCKJIFO3UBHBIH CHHTE3 2-apUATPUA30JI0OB MOXET OCYIIECTBIATBCS C IOMOILBIO
LUKJIN3auuu Ouc-ruapaszoHoBs, onocpenoBannoii Cu(ll), kak mokaszano Ha cxeme 3. OgHAKO 3TOT
MOIXOJ] WMEET HEeNOCTaTOK B BHIE HU3KOW aTOMHOW 3((EeKTUBHOCTH, Tak Kak Owuc-
NpUCOEANHEeHNE (PEHMITUAPA3UHA K TJIMOKCATII0 MPUBOIUT K TOMY, 4TO 50% apHIbHBIX TPy
TPATATCS HA MOJyYeHHe MOOOYHOrO MPOAYKTa - aHWIMHA (cM., Harpumep, J. Org. Chem. 1948,
13, 815; nna uwHpopMammu OO0 AKTyabHBIX ONTUMH3ALMAX IIOIXOAA C HCIOJIb30BAHUEM
nuruapasona cMm. Russian Journal of Organic Chemistry 2009, 45, 1683; u Chemistry of
Heterocyclic Compounds 2010, 46, 79).
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JKeTIaeMbIH YXOIAIIASL TPYIIIA,
IPOOYKT OTXOZbl

Cxema 3

Coolmaercst U 0 APYrUX MOMBITKAX MOJYyYEHHs 2-3aMeleHHbIX Tpua3onos (7Tomé, A.C.
Science of Synthesis 2004, Section 13.13.2, pp 528-540; Topics Heterocycl. Chem. 2015, 40, 51;
Org. Let. 2009, 11, 5026; OPRD 2019, 23, 234; Angew. Chem. Int. Ed. 2011, 50, 8944; u
Heterocycles 1980, 14, 1279), HO BO BCex ciydasX NOAXOXbI, CBA3aHHBIC C LUKJIM3aLHEH
MPOMEKYTOYHBIX MPOAYKTOB K MPOU3BOAHBIM 2-apHIITPHUA30a, ObUIM HU3KONPOAYKTUBHBIMH,
KOTZIa MOJIOKEHHSI 4 U 5 TPHUA30JIbHOTO KOJIbLIA OKA3BIBAIOTCS HE3aMEIEHHBIMU.

Llenp n300perenust 3akimovaercss B obecnieuernnu npouecca nonyderus (((3aR,6aS)-5-
(4,6-muMeTHIMUPUMHUIUH-2- 1) rekcaruaponuppoio| 3,4-c|muppo:n-2(1H)-wmn)(2-dprop-6-(2H-
1,2,3-Tprazon-2-mi)peHmn)MeTaHOHA ¢ UCTOJb30BAHHEM YKCKIJIFO3UBHOTO Mpou3BoacTBa N-2-
apuiITpHas3ojia Uil COKpAIEHHs] OTXONOB, YCTPaHEHHs HEOOXOAMMOCTH B pa3[eseHUH
HE’KEJIaTEeNbHBIX MPOAYKTOB CBS3bIBAHUS U ISl CHIDKEHHSI Ce0eCTOMMOCTH MPOU3BOACTBA.

N3JIOKEHUE CYINHOCTU U30BPETEHMA

H300perenne BKJIIOYAeT npouecc NOJIy4eHHs (((3aR,6aS)-5-(4,6-
AUMeTHJINHPUMHIHH-2-HJI)rekcaruaponuppoo|3,4-cjnuppona-2(1H)-na)(2-¢prop-6-(2H-

1,2,3-Tpl/la30.]1-2-l/lJ])(l)eHl/lJI)MeTaHOHa
(\N 0
Rs® :m

IpUYeM yKa3aHHbBIN MPOLIECC BKJIIOYAET OMHUCAHHYIO HIKE CTaIHUIO!
OUKIH3anusl ruapasoHa ¢opmyiel [ ¢ momydenmem 2-¢enmn-2H-1,2,3-tpuaszona
dbopmyuel 11 32 oqHy cTaauio
! R'  N=

rae
R! npenctasisieT coooii -H, -CO,H nunu -CO,Cj_gankum;
X mnpeacrasasier codoii -OH, -OC(;4g)ankun, -OCH,Ph, -OPh, -OC(O)CH3, -



0SO0,CH3;, -N(CH3)2, nunepuausn-1-ua, -NHC(O)CHjs, -NHSOPhCH3 nan -N(CH3)sl.
ITOAPOBHOE OITMCAHUME M30BPETEHMA
H306peTenne BKJIIOYaeT npoiecc NOJIy4eHHUs (((3aR,6aS)-5-(4,6-
AUM eTHINMPUMHUAUH-2-HI)rekcaruaponuppoao|3,4-cjmuppoa-2(1H)-na)(2-prop-6-(2H-
1,2,3-Tpua3on-2-ua)peHns)MeTaHOHA
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pUYeM yKa3aHHbBIN MPOLIECC BKIIOYAET OMHUCAHHYIO HIKE CTaHUIO!
muKkmM3anus  ruapasuHa popmyner I ¢ monmyuyenmem  2-¢enwmn-2H-1,2,3-tpuazona

dbopmyusl 11 32 oqHY cTaauio
R1

H R "
A
F\@N\NMNEX F\IiJ/NHN
I

k4

rae

R' npencrasisier coboit -H, -CO,H -COC1-gyanxum;

X mpencrasisier codoit -OH, -OC(j4)ankun, -OCH,Ph, -OPh, -OC(O)CH3;, -OSO,CH3, -
N(CH3),, nunepuaus-1-un, -NHC(O)CH3, -NHSO,PhCHj3 unu -N(CH3)31.

B npyrom BapuaHTe OCyILIEeCTBICHUS N300PETEHA:

H3obperenne Brirovaer npouecc nonyuerus (((3aR,6aS)-5-(4,6-numeTunnupuMuIng-2-
wn)rekcaruaponuppodo|3,4-clmuppon-2(1H)-nn)(2-¢prop-6-(2H-1,2,3-Tpuazon-2-
w1)(peHIT)MeTaHOHA
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pUYeM YKa3aHHbBIN MPOLIECC BKJIIOYAET OMHUCAHHYIO HIKE CTaIUIO!
nuKmM3anus  ruapasuHa popmyner I ¢ monmywyermem  2-¢enmn-2H-1,2,3-tpuasona

dbopmyuel 11 32 oqHY cTaauio
R1

Y R "
A
F\_@/NEN%NEX F@/NHN
I

k4

rae
R! npenctassiet codoit -H wmm -CO,CHs;
X mpencrasisier codoit -OC(jp)ankmn, -OC(CHs)s, -OCH,Ph, -N(CH3), mu -N(CHj3);1L



B npyrom BapuaHTe OCyLIECTBICHUS N300PETEHMS:
Hzobpetenne Brimouaer nponecc nonydenus (((3aR,6aS)-5-(4,6-numeTnunnupuMuing-2-
wi)rekcarugponupposio|3,4-clouppon-2(1H)-mn)(2-prop-6-(2H-1,2,3-Tpuazon-2-

Hn)(beHI/m)MeTaHOHa
Sy :DQ

NpUYEeM YKa3aHHBIH MMPOLECC BKIFOYAET OMUCAHHbBIE HUXKE CTaTUH:
a) mukJau3anus ruapasuHa ¢opmynsl 1 ¢ monydenuem 2-¢enmn-2H-1,2,3-tpuasona

dbopmysl 11 3a oqHy cTaauo,
R1

H R 'T">
FUN\NMNEX F\@NH /

rae
R! npencTasisier codoit -H;
X mpencrasisier codoit -OC(i-2)ankmr, -OC(CHas)s, -OCH2Ph, -N(CH3), wmm -N(CHj3);1L
b) kapbokcunuposanue 2-(3-propdennn)-2H-1,2,3-Tpuazona ¢ nomyuenuem 2-prop-6-
(2H-1,2,3-Tpuazon-2-mn)O6eH30HHOI KUCIIOTHI,

N== CO‘QH

FUN“N 'PngCI

IpUYeM YKa3aHHOE KapOOKCHIIMPOBAHUE OTIIMYAETCS TEM, YTO HCHOIb3YETCsl H30MPOIIHII-
MgCl u CO».

B npyrom BapraHTe OCyLIECTBICHUS N300PETEHHS:

HN306peTenue BKJIKOYAET npouecc NMOJIy4eHHUsI (((3aR,6aS)-5-(4,6-
AUMeTHINHPUMHUAUH-2-II)rekcaruaponuppono|3,4-cjmuppona-2(1H)-ni)(2-prop-6-(2H-

1,2,3-Tpua3on-2-un)peHnJ)MeTAHOHA,

N o ¥ N—

F H

NpUYEeM YKa3aHHBIM MMPOLECC BKIFOYAET OMMCAHHbIE HUKE CTATUH:
a) mukau3anus ruapasuHa ¢opmynsl 1 ¢ monydenuem 2-¢enumn-2H-1,2,3-tpuasona

¢dopmyuel 11 3a ogHy cTaamio
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rae

R' npencrassier co6oii -H;

X mpencrasisier codoit -OC(y»)ankun, -OC(CHs)s, -OCH,Ph, -N(CHj3), wnu -N(CHj3)51;

b) kapbokcunuposanue 2-(3-proppennn)-2H-1,2,3-Tpuazona ¢ noayueHuem 2-GTop-6-
(2H-1,2,3-Tpuazon-2-mn)0eH30HHON KHCIOTHI

N= COEH

F\@N“N 'PngCI

MPUYEM YKa3aHHOC Kap6OKCI/IJ'II/IpOBaHI/Ie OTJIMYACTCA TEM, YTO UCITIOJB3YETCA U3OMPOITUII-

MgCl u COy;
¢) peakuus 2-pTop-6-(2H-1,2,3-tpuazon-2-un)den3oiiHoi kuciotel ¢ (3aR,6aS)-2-(4,6-

IUMETHIIITAPUMUAIH-2 - WT)OKTaruaponuppoo| 3,4-clmupponom ¢ odbpasosanuem (((3aR,6aS)-5-
(4,6-mUMeTHIUPUMHUIUH-2- 1) rekcaruapornuppoo| 3,4-c|muppon-2(1H)-wmn)(2-dprop-6-(2H-

1,2,3-Tpuazon-2-mi)peHnn)MeTaHOHA

NpUYeM YKa3aHHAsl peakLus OTau4aercs: TeM, uto ucnoissyercst SOCl,.

B npyrom BapuaHTe OCyLIECTBICHUS N300PETEHMS:
HN306peTenue BKJIKOYAET npouecc MOJIy4eHHUs (((3aR,6aS)-5-(4,6-
AUMeTHINHPUMHUAUH-2-HI)rekcaruaponuppoio|3,4-cjmuppona-2(1H)-na)(2-prop-6-(2H-

1,2,3-Tpua3on-2-ua)peHnJ I )MeTAHOHA
2 H
P N O N—

NpUYEeM YKa3aHHBIN MMPOLECC BKIFOYAET OMUCAHHbIE HUKE CTATUH:
a) mukau3anus ruapasuHa ¢opmynsl 1 ¢ monydenuem 2-¢enmn-2H-1,2,3-tpuasona

dbopmyusl 11 3a ogHy cTaamio
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rae

R' npencrassier co6oii -H;

X mpencrasisier codoit -OC(y»)ankun, -OC(CHs)s, -OCH,Ph, -N(CHj3), wnu -N(CHj3)51;

b) kapbokcunuposanue 2-(3-proppennn)-2H-1,2,3-Tpuazona ¢ noayueHuem 2-GTop-6-
(2H-1,2,3-Tpuazon-2-mn)0eH30HHON KHCIOTHI

N= COEH

F\@N“N 'PngCI

NpUYeM yKa3aHHOe KapOOKCHIIMpOBaHME OTIM4Yaercs TeM, uto wucnomb3yercs LiCl,

nsonpormuia-MgCl u CO»;
¢) peakuus 2-pTop-6-(2H-1,2,3-tpuazon-2-un)den3oiiHoi kuciotel ¢ (3aR,6aS)-2-(4,6-

IUMETHIIITAPUMUIIH-2 - WT)OKTaruaponuppoo| 3,4-clmupponom ¢ odbpasosanuem (((3aR,6aS)-5-
(4,6-muMeTHIUPUMHUIUH-2- 1) rekcaruaponuppoio| 3,4-c|muppon-2(1H)-wun)(2-dprop-6-(2H-

1,2,3-Tpuazon-2-wi)peHnn)MeTaHOHA

NpUYeM YKa3aHHAsl peakLus OTau4aercs: TeM, uto ucnoissyercst SOCl,.

HzobpeTeHne Takke BKIIOYAeT crnocod mojydeHus: coenuHeHust popmyier I

1
e
\@/ ‘N”\\.’:’ ~X
|
BKJIFOYARO AN
H oA ¥ o

F N\ F N‘ o -

\©/ NH, TROKCATTh C( N"~F
HCI AcONa, cMeck BOga — MCTaHON

peakuro runpoxyopuna (3-gropdeHua)ruapasutHa ¢ TIIMOKCaieM B MPUCYTCTBHH BOIBI

w/unn  MeraHona ¢ obOpasoBanueM (E)-2-(2-(3-propdenunm)runpasono)aneranpieruga

BBIXOZIOM Ooiiee 90%:;



rac
R1 npencrasmnser coboit H, CO,H mnu -CO,C(j_4janku,

51

X mpencrasisier coboit -OH, -OC(j4)ankun, -OCH,Ph, -OPh, -OAc, -N(CHas),,
nunepuauami, -NHC(O)CHj3, -NHSO,PhCH3 nnn -N(CH3)s1.

Jlpyroli BapHaHT OCYIIECTBIEHHs H300peTeHHs] MpPeACTaBsieT COoOOH CoequHEeHue

dopmyner I

rac
R! npenctasisiet codoit H, CO,H unu -CO,C;_sjankum.

Jlpyroli BapHaHT OCYIIECTBJIEHHS H300pETeHHsI MpPEACTaBIsieT COOOH COenuHEHHE,

BBIOpPaHHOE U3 TPYIIIIBL, COCTOSIIEH HU3:

JIpyroli BapHaHT OCYIIECTBJICHHsS H300peTeHHsT MpPEACTaBisieT cOoOOi COenuHEHHE,

BBIOpPAHHOE U3 TPYIIIIbL, COCTOSIIEH 3!
H

F N. o~ N
\©/ NTF TN OMe



H

F\©/N“NNN"NHAC

F N. N

\@/ NTTF T NHTS

F N. - _N

\© “NTTF TN Me, I

0._.OMe

F N. 2N
NN 0Me

0._.ONe

F N. - N
N NMe,

0. __ONe

F N. 2 N
NN Mey

Hu

0. OH

F N. 2 N
N 0Me

Jlpyroli BapHaHT OCYLIECTBJIEHHMsS H300pETeHMs] IPEACTaBIsieT COOOH COenUHEHHE,

BbIOpPaHHOE U3 TPYIIIBL, COCTOSINEH U3:
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H3o0perenne MOxHO B Ooyiee MOJNHOH Mepe OLEHUTh C HMCIOJIb30BAHUEM CCBUIKH Ha
NPEICTABICHHOE HIDKE OINHUCAHME, BKIKYAIOIIEE CIEAYIOIIUE ONpeneIeHuss TEPMHHOB H
3aKJIIOUNUTENbHbIE NpUMeEpbL. [l KpaTKOCTH OINUCAHUS BCEX LIUTHUPYEMBIX B HACTOSLIEM
ONMUCaHNU MyOJIMKALUH, BKITFOYAst MATEHTDI, BKJIFOUEHBI B HACTOSIIIEE OMICAHUE ITyTEM CCBHUIKH.

B nHacrosmeM NOKYMEHTE TEPMHUHBI «BKJIIOYAOLIUNY, «COAEPKALIMI, COCTOSALIUN U3»

MPUMEHAKT B UX OTKPBITOM 3HAYCHHH, HC UMCIOIIEM OI'PAHUYHUTCIIBHOIO XapakTepa.

OITPEJIEJIEHUA
Tepmun «(((3aR,6aS)-5-(4,6- ITMMETUIMTUPUMHUAH-2- W )r€KCArHAPONHPpoIo| 3,4-
c]muppon-2(1H)-nm)(2-prop-6-(2H-1,2,3-Tprazon-2-ni)peHnn)MeTaHOH» O3HayvaeT

IIpogykTel XMMHUYECKUX pEaKUMUN, OINMHMCAHHBbIE B HACTOSIIEM IOKYMEHTE, MOKHO
HETIOCPEACTBEHHO BBOJUTH B PEAKIUIO C JOMOJHUTENbHBIMU PEareHTaMy WIN pa3fessTh nepen
nocienymwoliei peakiue. TepMUH «BbIIEIEHHBIH» O3HAYA€T YACTUYHOE WIIN MOJTHOE OT/ENIEHUE
NPOAYKTAa PeaklUM OT APYTrUX MaTepHaJOB B PEAKLMOHHOM COCyZe. DTHU APYrue MaTephalbl
BKJIIOYAIOT, O€3 OrpaHMYeHHUil, PACTBOPUTENH, HENPOPEearnpoBAaBLIMK HCXOMHBIA MaTepHal,
peareHThbl, HCIOJb3yeMble MpPH pPEeaKIHH, NOOOYHbIE TMPOAYKTHI, NPUMECH U TPOIYKTbHI
pEareHToB, MPUMEHSIEMbIX B PEAKLIUH.

TepmuH «monyyeHne» 03HAYaeT CHHTE3 C MMOMOIIBI0 XUMHYECKUX MPOLIECCOB.

Kpowme Toro, nobasi mpuBeneHHast B HACTOSIIEM AOKyMEHTe (popMyIia Tak»Ke BKJIOYAeT
THIPATHI, COJIbBATHI M MOJUMOP(BI TAKUX COCAMHEHHWH, a TAKXKEe UX CMECH, JaKe €CIH TaKue
(bopMBI He yKa3aHbI IBHBIM 00Pa3oM.

JIrobasi mpuBeneHHas B HACTOSALIEM NOKYMEHTe (OpMysia Takke IMPEACTaBIsIET Kak
HEMEUeHble, TaK W MEYEHHble H30TONaMH (OPMBI COETUHEHHH. MeueHHble H30TONMaMH
COEAMHEHUs] MMEIOT CTPYKTYPBI, MOKa3aHHBbIE TNPEICTABJICHHBIMH B HACTOSINEM JOKYMEHTE
dbopMynamMu, 3a HCKIIOUEHHEM TOTrO, YTO OAMH MKW OOJiee aTOMOB 3aMEIIEHBl aTOMOM,
HUMEOINM BBIOPAHHYIO aTOMHYIO MacCy MM MaccoBoe uncio. K mpuMepam H30TONOB, KOTOpbIE
MOTYT BXOIHTh B COCTaB COEOMHEHUIH IO H300pETEeHMIO, OTHOCSTCS H30TONbBI BOIOPOIA,
yriepona, asora, kuciaopona, hocopa, bropa u xiuopa, Takue kak -H, “H, ''C, 1*C, MC, PN,
0, O coorsercrenno. Takme MeueHHbIE H3OTONAMH COCIHHEHHsS HCIONB3YIOT MPH

14 o
UCCIIENIOBAaHUAX MeTabonu3ma (IMPEANOYTUTENHO € NMpUMeHeHHeM — C), KUHETUKU peakLuil
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(Hanpumep, ¢ mpuverernem ~H umn *H), 101 METOAMK JETEKIMH MM TTONYYeH s H300paKeHHii
(TakMx Kak MO3UTPOHHO-3MHccHOHHas Tomorpadus (II9T) wnm ogHOPOTOHHAS 3MHCCHOHHAS
kommnbroTepHass ToMmorpadus (ODPIKT)), Brmouas aHanu3 pacrpeneseHus! JeKapCTBEHHOTO
cpeacTsa wiu cyOcTpara Mo TKaHSAM, WIM MPU PaauoTepanyy MalHeHTOB. 3aMelneHue Oojee
TSDKEJTBIME M30TONAMH, TAKHMH Kak neiirepuii (T. . “H), MOXET IOMONHUTEIHHO 00ECIenBaTh
OIIpeNeNICHHbIE TepaneBTHYeCKHe IPEeUMyINecTBa BCJeACcTBUE Oounbiueil Merabomnueckon
CTaOMJIBHOCTH COEMHEHUH, HanmpuMep OOJbLIEro Mepruoa MONYXKU3HH in Vivo MM CHU)KEHHOMH
HeoOxomumoln  no3upoBku. CoenuHeHHs W300peTE€HUs, MEUYeHHble UW30TONMAMH, M HUX
NPOJIEKAPCTBA MOYKHO MO CYIIECTBY MOJIYYaTh MyTEM MPOBEASHHS MPOLEAYP, OMMCAHHBIX HUXKE
B CXeMaxXx WJM B MpHUMEpax M Crnocodax MPUTOTOBIEHMs, KOTOPbIE OIMHCAHBI HIDKE, MyTeM
3aMELICHUs] JIETKOIOCTYITHOTO pPEareHTa, He COMAEPIKAaIlero MEYEHHBIX H30TOMAMH aTOMOB,
pEeareHTOM ¢ MEYEHHBIMH H30TOMIAMH aTOMaMHL.

CrenmanucraM B JaHHOW oOjacTu OyAeT MOHSTHO, YTO COEAMHEHUs] M300pETEeHUs, B
KOTOPBIX NMPHUCYTCTBYET IO MEHbLICH Mepe OFHA IBOWHAS CBS3b, MOTYT CYLIECTBOBATh B BUAE
crepeonsomepoB. M3obperenne otHocurcs k oboum crepeousomepam (E) u (Z) 1 ko BceM uX
CMECSIM.

CrenupanucraM B JaHHOW oOmactu OyAer MOHSATHO, YTO COENMHEHHS U PEareHTH,
UCTIONB3YEMBIE B PEAKIMAX H300peTeHHs, MOTYT CYLIECTBOBaTh B BHAE cojiel. B Hacrosmem
n300pEeTEHNH PacCMaTPUBAETCS MPUMEHEHHE BCEX COJIeH JI000ro COeMUHEHUs], HCIIOB3yEeMOTro
B PEaKLUH, IPUMEPHI KOTOPOH MPUBEAEHBI B HACTOSIIIEM TIOKYMEHTE.

IIpumepsl comeli  BkIOYAOT, ©Oe3 OrpaHuueHHd, Cyab(arb, NUPOCYIb(ATEL,
oucynbdatsl, CYJb(UTBI, OoucynbpuTHI, docdars, MoOHOruaporeHdpochaTsl,
nuruaporerdocdarer, meradocdarsl, mupodocdarsl, Xaopuabl, OPOMHUIBI, HOAMIBI, ALETATHI,
IPOMUOHATBI, JEKAHOAThl, KANpWJIAThl, AaKpWiaThl, (OpMHATBHL, W300YTHPATHI, KaIpOAaTHI,
TeNTAHOATHI, TPOMHONATHI, OKCAJNaThl, MAaJOHATBHI, CYKLUMHATBHI, CyOeparel, cebalnHaTHhI,
dbymapaTel, ManeaThl, OyTuH-1,4-mH0aThI, TeKCUH-1,6-au0aThl, OEH30aThl, XJIOPOEH30aThl,
METHJIOEH30aThl, JIUHUTPOOEH30aThl, T'MIPOKCUOEH30aThl, METOKCHOEH30aThl,  (hTaNaThI,
cyab(oHaThl, KCUIIOJICYNbGOHATHL, (PeHuIaueTarsl, (EHWINPONHOHATDI, (EeHUIOYTHPATSI,
LUTPAThl, JIAKTATbI, Y-THAPOKCUOYTHPATBHI, TJUKOJATBHL, TapTPaThl, METAHCYJIb(OHATHIL,
nponaHcybpoHaThl, HadQTaNINUH-1-CynbdoHaThI, HapTaTUH-2-CyIb(OHATHI U MAHIENATHI.

Ecnu coenuHeHne Wi peareHT, NMPUMEHsIeMble B PEAKIMU HU300pPETEeHUs, ComeprKat
OCHOBHOH aTOM a30Ta, COJb MOXKHO IOJIy4aTh JIFOOBIM MPHEMIIEMBIM CIIOCOOOM, JOCTYITHBIM B
naHHOW oOjactu, Hampumep 0OpaboOTKOM CBOOOTHOTO OCHOBAaHHS HEOPTAHMYECKOHW KHCIIOTOM,
TAKOH KaK XJIOPUCTOBONOPONHAS KHUCIIOTa, OpOMHCTOBOAOPOAHASI KHCIIOTA, CEpHasl KHUCIOTA,
cyib(haMHHOBAst KUCJIOTA, a30THAS KHCIOTa, OOpHAs KUCoTa, GpochopHast KUCIOTA U T. I1., UIIH
OPTaHUYECKOH KUCIIOTOM, TAKOW KaK YKCYCHAasi KUCJIOTa, (PEHIITYKCYCHAsI KHCIIOTA, MPOITHOHOBAS
KHCJIOTA, CTEapUHOBAs KHCJIOTAa, MOJIOYHAsl KHUCJOTA, aCKOPOWHOBAs KHCJIOTA, MaJIEMHOBAs
KHUCJIOTA, THIPOKCUMAJIEMHOBAs KHUCJIOTA, W33THOHOBAasl KHUCJIOTA, SHTapHas KHUCIIOTA,
BAJIEPHAHOBAs KUCJIOTA, (PymMapoBasi KUCIIOTA, MAJIOHOBAsI KMCJIOTA, MUPOBUHOIPAIHAS KUCIIOTA,

maBeCJICBasA KHCJIOTA, TJIMKOJCBAasA KHUCJIOTa, CaJlulnJIOBas KHCJIO0TA, OJCHHOBAA KHUCJIOTA,
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NMaJIbMUTUHOBAST KHUCJIOTA, JIAYPUHOBAsS KHCJIOTA, MUPAHO3UAMIIOBOW KHCJIOTOH, TaKOW Kak
TIIIOKYPOHOBAsl KUCJIOTA WM TaJlaKTyPOHOBAsi KUCIIOTA, ajib(ha-TUIPOKCUKUCIOTON, TaKOW Kak
MUHAJIbHASL KUCJIOTA, JIMMOHHASI KUCJIOTA WJIM BUHHASI KUCJIOTA, aMUHOKHCJIOTOM, TaKOH Kak
acmaparmHOBasi KHCJIOTA, [JIYTapoBasl KUCJIOTAa WM TJYyTAMUHOBAsl KHUCJIOTA, apOMaTUYECKOM
KHCJIOTOM, TakoW Kak OeH30iHasi KHCJIOTa, 2-aleTOKCUOeH30HHasi KUCIOTa, HaTOMHAsT KUCIoTa
WM KOPUYHAsI KHCJIOTA, CYJb(OHOBOM KHCIOTOM, TAKOW KaK JIAypUIICYJIb(POHOBAsI KUCIOTA, -
TOJIyOJICYJIb()OHOBAST KUCJIOTA, METAHCYJIb(OHOBAsST KUCJIOTA, STAaHCYIb(HOHOBASK KHCIIOTA, JIFOOOH
COBMECTHMOI CMECBHIO KHCJIOT, TAKON KaK MPHUBENEHHbIE B MPUMEPAX HACTOSIIETO JOKYMEHTA, U
000 APYrod KMCIOTOW MJIM CMEChIO KHCJIOT, KOTOPbIE PACCMATPHUBAIOTCS KaK SKBUBAJICHTHBIE

WY TIPUEMIIEMbIE 3AMEHUTENN B CBETE OOBIMHOTO YPOBHSI 3HAHUH B TAHHOH TEXHOJIOTHH.
CrenmanmicraM B TaHHOH o0jacTu OyeT MOHSTHO, YTO Uil OMBUICHHUS CJIOKHOTO 3dupa

O

o
o MK —= R)J\

MOKHO TMPUMEHATb MHOXECTBO PpPCarcHTOB, CH y smu pe€arcHThl

pa3HOOOpa3HBI U M3BECTHBI CHELMAIHNCTY B JaHHOH obmactu. M3o0pereHne mpenycMaTpuBaeT
NPUMEHEHNE BCEX PACIPOCTPAHEHHBIX CPENCTB MPEBPALICHHs CIOXKHOTO 3¢pupa B KapOOHOBYIO
KHUCJIOTY, BKJIOHAsl CPENCTBa, oOmMcaHHble B myOmmkaumu Protective Groups in Organic
Synthesis, aBropst T. W. Green, and P. G. M. Wuts, Wiley-Interscience, New York, 1999, 579-
580, 744-747.

Huxe onmcanbl mpuMepsl peakifii, NCHOJIb3YEMbIX B CIIOCOOaX H300peTeHHs, MyTeM
CCBUIKM Ha TIPUBEIEHHBIE HIKE MIUTIOCTPATUBHBIE CXEMbI CHHTE3a Il MX OOIIEro MOJyuYeHus U
NOCJIEYIOLINe KOHKpPETHbIe NnpuMepbl. CrieruanucraM B AaHHONW oOjacTu OyneT MOHATHO, YTO
peakLuy MOKHO BBINOJHATH B JIOOOM IpuemiieMoM pacrBoputene. CrienuanucraMm B JTaHHOW
obnactu OyzmeT TakKe MOHSTHO, YTO, 33 MCKJIOUEHHEM KOHKPETHBIX OrPaHHUYEHHH, PeakKLiH
MOKHO BBINOJIHATL B IIMPOKOM JHAmna3oHe TemmepaTyp. Peakuuun MOXHO BBIIOJHSATH B
QUAIa3oHe MeEXAy TEeMIIepaTypoil IUIAaBJIEHUs U TEMIEpPaTypoill KUIIEHUs pPACTBOPUTENS C
OOpaTHBIM XOJOAMJIBPHHKOM W TpeAanodtuTesibHo Mexnay O °C u TeMmepaTypod KHITEHUs
pacTBopuTensi € OOpaTHBIM XOJOIMJIBHUKOM. PeakIMOHHBIE CMECH MOXKHO HarpeBaTh
TPAOULIIOHHBIM CIIOCOOOM WJIM B MHKPOBOJIHOBOW me4n. Peaklimy MOXHO Take MPOBOAUTH B
IePMETUYHBIX COCyJax TIOA [AaBICHHEM TMpPU TEeMIIepaType, KOTopas BbIIIE OOBIYHOM

TEMIIEPATYPbI KUIICHUA C O6paTHI:>IM XOJIOAUJIBHUKOM PaCTBOPUTEIA.

COKPAIIIEHMA
311eCh M B TEKCTE OMUCAHMS MOTYT MPUMEHSTHCS CICAYIOIINE COKPAIEHUSI.
Coxkpaiuenue Tepmun
Ac aLeTuI
ACN ALETOHUTPUI
Bn OeH3un
AXM IUXJIOpMETaH
JIMCO IUMETUIICYIb(POKCH
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or STUJIEHTJIUKOJIb

EtOAc nmu EA STUJIALETAT

Et STUII

B2XX BBICOKO3((pEeKTHUBHAS JKUAKOCTHAsI XpoMmaTorpadus
iPr v 'Pr H30TIPOITHIT

KX KUIAKOCTHAsI XpoMmarorpadust

Me METHJI

nBu i "Bu H-OyTHI

OAc anerar

OTf tpuduar (= TpudTopMeTaHCyIb(HOHIII)
Ph beHmn

tBu umu ‘Bu TpeT-OyTHi

To TeTparugpodypan

Ts TO3UJI (= M-TOJYOJICYIb(OHIMIT)

IMPUMEPHI

Ecnu He ykazaHo WHOe, U TOJNY4YeHUS OMHCAHHBIX B MPUBEIEHHBIX HUKE MPUMepax
COENMHEHUI M COOTBETCTBYIOLIMX AHAJIUTHYECKHX JAHHBIX HMCIOJb30BAIH  CISAYIOIIHE
SKCHEePHUMEHTAJIbHbIC H AHATUTUYECKHE MPOTOKOJIBI.

Ecnmu He yka3aHO HHOE, pEaKIHMOHHbIE CMECH MepeMelIMBAId MpPU KOMHATHOH
temrieparype (kt) B armocdepe aszora. Ecim cmecw, pacTBOpel M 3KCTPAKTHI
«KOHIIEHTPUPOBAIM», TO MX, KaK MPAaBUJIO, KOHLEHTPHPOBAIMU NPH NOHMKEHHOM MNABJICHUH.
Peakiin B yCIOBHSX MHKPOBOJHOBOIO M3JIYY€HHS NMPOBOMWINM B MHUOMATOpe Biotage wim
npubope CEM Discover.

HopwmaneHo-(pa3oByro  konoHouHytr (udin-xpomartorpadpuro (FCC) BbImonHsaun Ha
cunukaresnie (SiO,) ¢ UCMONBb30BAaHUEM TPEABAPUTEIBHO 3AIOIHEHHBIX KAPTPHIKEH, SIIOUPYS
yKa3aHHBIMH PaCTBOPHUTENSIMH.

Ecnun He ykazano uHoe, macc-cniektpbl (MC) monyuanu nubo Ha mpubopax Bruker
QTOF, Waters QTOF Ultima ¢ ucnoip30BaHuEM HOHM3aLMHU 3JekTpopacnbuieHreM (MOP) B
noyioskuteibHOM pexknme, oo Ha Waters GC-TOF ¢ ucnonb3oBaHuEM 3JIEKTPOHHOTO ynapa
(BY). PaccunranHas (paccd.) Macca COOTBETCTBYET TOUYHOH Macce.

CriexTpbl IIEPHOTO MarHUTHOTO pe3oHanca (IMP) Obutn monyudeHbl Ha CIIEKTPOMETPax
Bruker. Huxke npuseneH ¢opMat npencTaBieHus TaHHBIX 'H SIMP: xuMudeckuii CABUT B 4/MIH
B CTOPOHY ¢J1a00T0 MOJISA OT CUTHAA, UCTIOIB3YEMOIO B KQUeCTBE CTAHAAPTA TETPAMETHIICHIIAHA
(MyJIBTUIUIETHOCTb, KOHCTAHTa CIIMH-CIIHHOBOIO B3auMozeicTsus J B 'Ly, unTerpan).

XuMudeckue Ha3BaHus Obutd coctaBiieHbl ¢ mnomomplo ChemDraw Ultra 6.0.2
(CambridgeSoft Corp., r. KemOpumxk, mrar Maccauycerc, CIIIA) wimu ACD/Name Bepcuu 9

(Advanced Chemistry Development, r. Toponro, nposuniust Onrapuo, Kanana).
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OBIIAS CXEMA
R1

F N o I 0
O ~NH, oFNF F\©,N~W H,N-X
—_——— —>
CH;OH/H,O
Y]

rage Rl = COZC(1_4)HJ1KHJ'I;

CH,OH/H,0/LiOH
N$> HO. O
i
y .
F N‘N e R' = H; PrMgCl, CO, l,\l -
F. N_. 7

1. 80CIy

CICHN
4% , OCHOBAHHC

®enunruapasunsl 1l unn cooTBercTByrolue CONMM B MPUCYTCTBUHM aleTaTa HaTpUs
MOTYT BBOAMTBCS B PEAKLHIO C IJIMOKCAJeM W BOJAOM WM CMECBIO BOAA - METAHONI C
oOpasoBaHueM ruapa3ona auetanpaeruna [V. B HacTosmeM n300peTeHnn NPUMEHSIETCs] BOJHO-
TJIHOKCAJIbHAST CMECh, B KOTOPOH (EHMITMAPA3UH IUIOXO PACTBOPSIETCS, IJISI JOCTHIKEHHSI
TpeOyeMoii MOHOKOHJIEHCALIMU C OTHOCUTENIbHO HEOONBLTUM M30BITKOM riinokcais. JKenaembril
NPOAYKT MOHOKOHACHCAIIMM MOXKHO TIOJy4aTh C OOJNBUIMM  BBIXOAOM,  HCIIOJIB3YS
COOTBETCTBYIOIUI pacTBOPUTENb, TAKOW KaK BOJA, UJIM CMECh METAHOJIA U BOABL, YTO CBOJUT K
MUHUMYMY KOHLEHTPALMIO MCXOJHOIO MaTepuaja I'MApa3uHa B pacTBOpeE, a TakKe MO3BOJISIET
OCaXKIIaThCS U3 PACTBOPA MPOAYKTY MOHOKOHIEHCAIIMU TI0 Mepe ero 00pa3oBaHUsl.

Konpencanmst ¢ HoN-X nossossier nonyvars ruznpason I Ilponykr obpasyercs B Bune
cMmecu crepeonszomepoB E/Z, mperepneBaromux B3aMMHOE NMPEBPALICHNE NPU HATPEBAHUU, HET
HEOOXOIMMOCTH OTHENSATh CTEPEOU3OMEPHI APYr OT Apyra. Lluknmsanusi runpa3oHOBON CMeCH
obecnieunBaet nonyuenue 2-pernn-2H-1,2,3-rpuaszona Il popmyser I 3a onny cranmro.

IIpeoOpazosanne 2-enmn-2H-1,2,3-tpuazona Il obecneunBaeTcss TOCPENCTBOM
OMBIJICHHS, KOrja R! npexacrasiasier  coboit  -COxC(gankun, HIH  IOCPEICTBOM
KapOOKCHIIMPOBAHMUS, KOTAA R' npezncrasisier codol H, u nossonser nmonyunrs 2-prop-6-(2H-

1,2,3-tpuazon-2-mn)densoiinyro kucinory. lodasnenne LiCl xk peakimOHHONH CMeCH YMEHBIIIHIIO
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HexkenaTenbHoe Ouc-npucoenunenue -COa.

ITonyuennyro 2-¢rop-6-(2H-1,2,3-Tpuazon-2-mn)0eH30iHYI0 KHCIOTY AaKTHBHPYIOT C
UCTIOJIb30BAHUEM THOHMIIXJIOPHA MK JTI0OOOr0 MPUEMIIEMOTO aKTUBUPYIOIIErO areHTa 1 BBOISAT
B peakiuio ¢ (3aR,6aS)-2-(4,6-auMeTUNTUPUMUANH-2- WT)OKTarHAPONHppoo[ 3,4-c|nupposom ¢
obpaszoBanueM ((3aR,6aS)-5-(4,6-nuMeTHNMIUPUMHUINH-2- T )rekcaruaponuppono| 3,4-c lnupposn-
2(1H)-un)(2-¢prop-6-(2H-1,2,3-Tpuazon-2-wun)peHuna)MeTaHOHa.

IIpumep 1. Cunre3 ruapa3oHOB aneTaabaeruaoB Gopmys: [V

ITpumep la. Cunres (E)-2-(2-(3-propdenrn)ruapa3oHo)aneraibaeruia.

O
H Z H
O’;\/ F N

N
\©’ NH, IJIMOKCANb \©/
oo
HCI AcONa, Boma

PactBop rimokcans B Boxe (40 macc./macc.%; 613 1, 4,22 mMoinb) 10OaBIISIIN K CYCHIEH3HU

F O

NN

177 r (1,06 monb) (3-propdenum)runpasuna (conp HCl) B 1,24 71 BOmsl ¢ moCHenyrOmum
nobasnenuem pactsopa 129,9 r (1,58 monb) anerata Hatpus B 708 MJ1 BOABI B TEUEHUE 2 YACOB.
[Tocne nepemMeIMBaHKs B TEUCHNE HECKOJIBKUX YaCOB MPU KOMHATHOW TEMIIEPAType CYCIIEH3HIO
¢unbTpoBany, a ocagok npomMbiBasu 0,89 51 BOIBI M CYLIMIIN B YCJIOBUSIX BAKyyMa C IMOJy4YeHHEM
172,8 r (BeIXOA 95%) YKa3aHHOTO B 3arOJIOBKE COEAMHEHUS B BUE TBEPIOTO BEIIECTBA JKEITOTO
BETA.

Temnepatypa miasnenust (mp) 118-119 °C.

'H AMP (JIMCO-ds) &: 11,80 (ym. ¢, 1H), 9,49 (n, J=7,7 T, 1H), 7,36 (n, J=7,9 I'y,
1H), 7,32-7,39 (m, 1H), 6,96-7,03 (m, 2H), 6,75-6,83 (v, 1H). °C SAMP (JIMCO-d6) &: 190,4,
163,0 (ym. nx, J=242,7 I'n), 144,7 (yu ¢, J=10,8 I'n), 136,3, 131,2 (1, J=10,0 I'x), 110,0 (x,
J=2,3Tn), 108,5 (z, J=21,6 '), 100,6 (x, =270 I'n). “F AMP (JIMCO-dg) &: -111,72.

Macc-criektpomerpust  Bbicokoro  paspeuenuss (MCBP)  (BpemsinponeTHast Macc-
CHIEKTPOMETpHUsl ¢ HoHM3auuel snekrpopacnbuienuem (ESI-TOF)) m/z: [M+H]*, paccuurannoe
st CsHgFN»O: 167,0621; nonyuennoe 3Hauenue:; 167,0611.

ITpumep 1b. Cunres metun (E)-2-¢prop-6-(2-(2-0KCOITUINACH))ruApa3uHILI)OeH30aTa

L8] OMe o O CMe
F H S H o}
“NH s N, W
CMeCh BOJA — METaHOII

PactBop merun 2-¢drop-6-runpasunmndensoara (17,65 r, 0,08 monb) B pactBope
metaHojia B Boae (90 mu+180 mu) mobGammsuin mpu 10 °C k cmecu 40 macc.% pactBopa
rnuokcaist B Boxe (58,04 r, 0,8 monp), Boxbl (100 mi) u anerara Hatpus (9,85 r, 0,12 monp) B
teueHne 10 MHUHYT. 3aTeM CMeCh MEpeMelIMBAIM B TeUYeHHe MpuOnm3uTenbHO 1,5 4 mepen
¢unprpanueii. Ocagok Ha (uibTpe mpombiBaIM B Boje (2x50 MJI) U CYWIWIH B YCJIOBHUSIX
Bakyyma. Bricymennoe TBepmoe Bemectso (16,12 r) moBropHO pactBopsuin mpu 50 °C B
stunauerate (50 M) mepexm KpuCTaTM3alMeld, KOTOpas OCYLIECTBILIACH TOCPEICTBOM
mMemieHHoro aoOasienusi rentaHa (200 mu) u oxnaxknenusi no 5 °C. IlonydueHHoe TBepaoe

BEIIECTBO (PMIBTPOBAJIM, MPOMBIBAJIM B renrtaHe (2x15 Mi) U CyHUIMIN B YCJIOBHSX BaKkyyMma.
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Kenaewmpriii mponykt (13,33 r, Berxon 74%) mosyvaiv B BHIE JKEJITOrO TBEPAOTO BEIIECTBA. Mp
110,8 °C.

'H saMP (AMCO-dg) 6: 11,74 (¢, 1H), 9,41 (a, 1H), 7,49 (m, 2H), 7,19 (n, 1H), 6,92 (m,
1H), 3,84 (c, 3H).

MC (ESI-TOF) m/z: 225,1 ([M+H]").

IMIpumep lc.  Cunres  (E)-2-¢prop-6-(2-(2-0KCOITUINACH)ruApa3HHIII)OeH30HHOM

KHCJIOTBI
O._OH o O.__OH
“NH, -~ F N~

CMECH BOJA — METAaHOJI

ITpoBonum peakuuto 2-Grop-6-ruapa3suHIIOEH30HHON KUCIOThI C H30BITKOM TITHOKCAIIS
B BOme C nmonydeHHneM ©04%-TO BBIXOAA KEJNaeMoro coenuHeHus 2-prTop-6-(2-(2-
OKCO3THJIH/IEH )TUIPA3UHII )OCH30MHOW KHCIOTHl B BHJIE TBEPAOrO BEIIECTBA JKEJITOrO LBETA.
CoenuHeHne IpUMEHsITH 0€3 TONMOJHUTENBHOW OUHCTKH Ha CIENYIoIeil cTaauu.

Ipumep 2. Cunre3 ruapa3zoHoB Gopmys |

IMpumep 2a. Cunres (1E,2E)-2-(2-(3-propdenmn)runpasono)aneranpaeruga  O-

METHJIOKCHMaA

H H
MeONH, HCI F N N
F N‘Wo 2 N ‘W “OMe
AcONa, cMeCE BOJIa — METaHOI

PactBop 59,7 r (715 mmonb) ruapoxjopuaa MerokcunamuHa u 58,6 r (715 mmonb)

anerara Hatpust B 210 mu Boambl moOaBmsimu Kk pactBopy 70 T (408 mmonb) (E)-2-(2-(3-
dropdenmn)ruapaszono)aneranpaerunaa B 350 M MetaHosIa B TedeHue 1,5 yaca ¢ mociaenyoImum
nobasnenuem 210 mu Bomsl. Uepe3 2 wyaca mepeMeINMBAaHUS TP KOMHATHOH TeMIlepaType
cycreHsno oxyaxaanu 1o 0 °C u nepememinBaiu B TeU€HHUE HOUYH MPHU 3TOH TeMIieparype rnepexn
¢unbrpauneit. Ocanok Ha GrbTpe mpoMbiBaid 70 MJI BOABI M CYLIHJIU B YCJIOBUSX BaKyyMa C
nojyueHueM 77,4 r (Bexom 92%) yKa3aHHOrO B 3aroJIOBKE COCTUHEHHS B BHUJE JKEJITOTO
TBeproro Beuectsa. AMP-aHanu3 BbISIBII IPUCYTCTBHE 2 N30MepoB (cooTHOwmeHue ~ 1 : 1).
Pasnenenue usomepos

OMe
|

F H N CDX F H El (€L N F H . _N
\@/ SNF~Z ~OMe e one R \©/ ‘N’\/T,;]

momep 1 H30Mep 2

Hszomepsr 10 r nmpoaykra peakuuu U3 IpuMepa 2a pasfessiad ¢ HCHOJIb30BAHUEM
cBepxkputuuecko QuronnHoi xpomarorpadpun (CPX;, 3y0eHT: u30KpaTHdeckuii 7%-i
aneToHUTpua B cBepxkputndeckoMm CO,) ¢ monmydenuem 6 r (Bbixon 63%) usomepa 1 (E, E) u
2,7 r (Berxon 28%) uzomepa 2 (E, Z).

Wzomep 1 (E, E):

mp: 90 °C.
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'H AMP (JIMCO-dg) &: 10,89 (c, 1H), 7,83 (n, J=8,8 T'u;, 1H), 7,54 (mn, J=8,8, 0,7 'y,
1H), 7.20-7,28 (m, 1H), 6,74-6,83 (m, 2H), 6,54-6,62 (m, 1H), 3,84 (¢, 3H). °C SAIMP (JIMCO-
d6) 6: 163,2 (ym. 1, J=241,2 I'), 1483, 146,1 (ym. x, J=10,8 I'ry), 132,8, 130,8 (n, J=10,0 I'm),
108,4 (x, J=2,3 T'm), 105,9 (m, J=21,6 T'), 98,9 (1, J=27,0 '), 61,7. "°F SIMP (JIMCO-de) &: -
112,30.

Macc-cnektpomerpusi  Bbicokoro paspemenusi (MCBP) (BpemsimponieTHass Macc-
CHEKTPOMETpHUst ¢ MoHu3auueii snexrpopacnsuienneM (ESI-TOF)) m/z: [M+H]*, paccuurannoe
st CoHp FN3O: 196,0881; monyuennoe 3Hauenue: 196,0876.

Hzowmep 2 (E, Z):

mp 114 °C.

'H AMP (IMCO-dg) &: 11,04 (c, 1H), 7,96 (un, J=8.6, 0.9 I'y, 1H), 7,25 (n, J=8,4 I'y,
1H), 7,21-7,29 (m, 1H), 6,78-6,86 (M, 2H), 6,59-6,66 (m, 1H), 3,85 (c, 3H). °C SAIMP (JIMCO-d)
6=163,2 (ym. n, J=242,0 I'm), 145,8 (ym. n, J=10,8 I'ry), 145,4, 130,8 (n, J=10,0 I'm), 127,9,
108,8 (m, J=2,3 '), 106,6 (1, J=21,6 T'wy), 99,3 (n, J=26,2 T'n), 61,7. °F AMP (JIMCO-dg) &: -
112,18.

Macc-cnektpomerpusi  Boicokoro paspemenuss (MCBP) (BpemsimponeTHass Macc-
CHIEKTPOMETPHUst ¢ HOHM3auuel snekrpopacnbuieanem (ESI-TOF)) m/z: [M+H]", paccunrannoe
st CoHp FN3O: 196,0881; monyuenHoe 3HaueHue: 196,0876.

ITpumep 2b. AnbTepHAaTUBHBIN CUHTE3 (1E,2E)-2-(2-(3-
¢dropdheHun)ruapasoHo)aneTanbaeruaa O-merunokcuma u3 COEIMHEHUS (3-
droppernm)runpasuna (conp HCI), rnmokcans n meroxcunamuna HCI 6e3 cymku (E)-2-(2-(3-
dTopdeHnT)runpa3oHo)areTaIbIerua.

B nepsbiit peaxTop 3arpy:xanu 4,5 kr (3-¢pTopdenun)ruapasuna (coias HCI) u 36 1 BozbL
Cycnensuro nepemerusanu npu 65 °C B reueHue yaca. Bo Bropoii peakrop 3arpysxanu 6,15 xr
riuokcaist 1 4,6 n Boabsl u oxyaxkaanu 1o 10 °C. Boupsblii pactBop (3-dropdhenmn)ruapasuna
(comp HCl) mepeHocmsin W3 MEpPBOrO peakTopa BO BTOPOH PEaKTOp B TEYEHHE 2 YaCOB.
PeakinoHHYI0 CMeCh AOTMONHUTEIBHO NEPEMELINBAIIN B TeUEHUE 3 4acoB nepen QribTpanuei u
npombiBkoii  TBepmoro (E)-2-(2-(3-pTopdenun)runpazoHo)aneranbaeruaa BOIOH. BiaskHbIid
OCaJOK 3arpykaju B peakTop BMecTe ¢ 18 kr wmeranona. 3arem mpu 3¢pdekTHBHOM
nepemernuBanuy nodasisin 3,77 kr runpokcmwiamuna HCl, 3,7 kr anerata HaTpusi 1 9 Kr BOIBL
Cycnensuto nepemermuBaiu B TedeHne 30-60 mMuH, no0aBisin 18 Kr BOABI, U TOTOBYKO CMECH
oxnaxknanmu 1o 5 °C u nepememuBanu B Teuenue 1-2 gacoB. Cmech nponykros (1E,2E)-2-(2-(3-
dbropdheHun)ruapasoHo)aleTanbaeruaa O-MmeTuokcuma u (1E,27)-2-(2-(3-
dropdhenun)ruapazono)aneranpaeruga O-MeTmokcuMa (QUIBTPOBAN, MPOMBIBAIA BOIOW H
CYLIMJIH B YCJIOBHSX BaKyyMma ¢ moiydeHueM 5,01 Kr skentoro Teeproro Bemiectsa (Bbrxoa: 93%)
C 4ucTOTOM > 99%.

ITpumep 2c. Cunres COEIMHEHU bopmy bl I u3 (E)-2-(2-(3-
dropdhenun)ruapazono)aneranbaernna 1 X-NHo.

X-NH, HCI

F N 0 y
, N F N Pz Noy
v AcONa, cMech BOJIa — MCTaHOM
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Ecnn He ykazaHo wHoe, coenmHeHusi gopmynel I, rme R1 mpencrasisier coboit H,
nonyyamu u3 (E)-2-(2-(3-¢propdhenun)ruapaszono)aneranbaeruga u X-NH,, crenys mpouenype
U3 mpuMepa 2a WIM OYeHb MOXOXKeH MpoLeaype, U UCIOIb30BAIN JTHO0 HEOUHIIEHHBIMU, JTHOO0

OYHIICHHBIMU C MMOMOIIBIO KPUCTAJIU3allUN U XpOMaTOl"pa(I)I/II/I. PGSYJ'IBTaTbI NpeaACTaBJICHBI B

Ttabmuue 1.
COOTHOIIEHHE
H
F N. =N HU30MEPOB
X‘NH2 N//"\v X % BBIXOJa p
(Habronanock ot 2
10 4 U30MepoB)
. H P N 71 85:15
HO-NH, HCI \©/ NN oH
E H P N 91 76 :24
EtO-NH,-HCl \©/ NTTF ok
F H P N 80 74 :18:10:4
‘BuO-NH,-HCl \©/ N0y
H 79 95:5
F N. =N
BnO-NH,-HCI \@/ N" " 0Bn
H 99 67 :33
F N. 2N
PhO-NH,-HCI \@/ N7 0oph
HO-NH,HCl F H“N P 65 86:10:4
C
3areM Ac,O \©/
E H P N 89 OMHOYHBIN U30MEp
Me,N-NH, \©/ N NV,
H 90 OnuHOYHBIN U30Mep
-NH; F N. .z~ 2N
O | e
E 0 N 53 <95 :>5
AL N
AcNH-NH \©/ N NHAC (ocHOBHOI H30Mep
CINA-INHp
JI€eMOHCTPHUPYET
poTaMepH3aIHIO)
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E H P N 85 OnuHOYHBIN U30MeEp
TsNH-NH, \©/ N NHTS
H 90 OnuHOYHBIN U30MeEp
Me,N-NH o
2 2 F N‘NMN‘NJ'Mea r
3arem Mel

Tabmuna 1

(1E,2E)-2-(2-(3-dropdenmn)ruapa3oHo )areTaabaeruioKCHM
H

F N. = N..
\©/ N/‘\‘\,,;" OH

Kenroe tBepnoe Bemectso. mp 135 °C.

Usomep 1 (ockosroit): 'H SAIMP (400 MI'y, JIMCO-ds) 8=11,33 (c, 1H), 10,70 (c, 1H),
7,77 (n, J=8,6 T'u, 1H), 7,59 (an, J=0,4, 8,8 I'u, 1H), 7,27-7,17 (M, 1H), 6,80-6,76 (M, 1H), 6,75
(1, J=1,5 'y, 1H), 6,59-6,51 (v, 1H). °C SAMP (101 MI'y, IMCO-dg) 6=163,24 (yu. 1, J=241,2
I'm), 147,88, 146,46 (ym. 1, J=10,8 I'm), 134,44, 130,74 (n, J=10,0 I'mm), 108,29 (m, J=2,3 I'm),
105,56 (1, J=21,6 T'w), 98,71 (1, J=26,2 T'y). "°F SIMP (377 MI'ny, IMCO-dg) =-112,36.

Macc-cnektpomerpusi  Boicokoro paspemenust (MCBP) (BpewmsimponeTHast Macc-
CHIEKTPOMETPHUst ¢ HOHM3auuel snekrpopacnbuiennem (ESI-TOF)) m/z: [M+H]", paccunrannoe
st CsHoFN3O: 182,0730; monyuenHoe 3HaueHue: 182,0726.

Usomep 2 (Bropocrenennsii): 'H SAMP (400 MI'u, IMCO-dg) §=11,28 (¢, 1H), 10,90 (c,
1H), 8,06 (an, J=0,7, 8,4 I'u, 1H), 7,27-7,17 (m, 2H), 6,83-6,80 (M, 1H), 6,80-6,76 (M, 1H), 6,63-
6,59 (M, 1H). °C AAMP (101 MI', JMCO-dg) 8=163,21 (yw. x, J=241,2 T'ry), 146,16 (ym. 1,
J=10,8 I'u), 144,96, 130,82 (x, J=10,0 I'ry), 128,71, 108,65 (n, J=2,3 I'm), 106,14 (7, J=21,6 '),
99,09 (n, J=26,2 T). "F SIMP (377 MI'L, JIMCO-dg) 6=-112,26.

Macc-cnektpomerpusi  Bbicokoro paspemenuss (MCBP) (BpewmsimponeTHass macc-
CHIEKTPOMETpHUsI ¢ HOHM3auueli snekrpopacnbuienuem (ESI-TOF)) m/z: [M+H]*, paccuurannoe
st CsHoFN3O: 182,0730; monmyuennoe 3nauenue:; 182,0727.

(1E,2E)-2-(2-(3-dropdenmn)runpasono)areranpaeruaga O-3THIOKCUM

H
F N. N
@/ N7 0kt

Teepnoe BemecTBo xenroro neeta. mp: 82,7 u 101,7 °C (cMech U30MepoB).

Nzomep 1 (ocHOBHOI): 'H sMP (400 MI'u, IMCO-d¢) 6=10,88 (c, 1H), 7,82 (u, J=8.,6
I'm, 1H), 7,56 (n, J=8,8 I'u, 1H), 7,29-7,18 (M, 1H), 6,85-6,73 (m, 2H), 6,61-6,52 (M, 1H), 4,10
(xB., J=7,0 'y, 2H), 1,22 (t, J=7,0 I'y, 3H). °C SIMP (101 MI'y, IMCO-de) =163,21 (yw. g,
J=2412 T'm), 148,02, 146,20 (ym. x, J=10,8 I'y), 133,08, 130,73 (m, J=10,0 I'ry), 108,40 (x,
J=2,3 T'w), 105,84 (m, J=20,8 I'm), 98,86 (n, J=26,2 I'ny), 69,24, 14,31. F SIMP (377 MIy,
JIMCO-ds) 6=-112,34.

Macc-cnektpomerpusi  Beicokoro paspeuenusi (MCBP) (BpemsmponerHas wmacc-
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CHIEKTPOMETPHUsI ¢ HOHM3auuel snekrpopacnbuieanem (ESI-TOF)) m/z: [M+H]", paccunrannoe
st C1oH 3FN3O: 210,1043; nonyuenHoe 3HaueHue: 210,1035.

Usomep 2 (Bropocrenensbiii): 'H SIMP (400 MI't, IMCO-dg) §=11,05 (¢, 1H), 8,00 (x,
J=8,6 I'y, 1H), 7,29-7,18 (m, 2H), 6,85-6,73 (M, 2H), 6,66-6,58 (m, 1H), 4,11 (xB., J=7,0 I'Ly,
2H), 1,22 (ym. T, J=7,0 ', 3H). °C SAMP (101 MI'n, JIMCO-dg) 8=163,16 (ym. x, J=241,2
I'm), 145,86 (ym. n, J=11,6 I'u), 145,17, 130,80 (ym. n, J=10,0 I'u), 128,15, 108,78 (m, J=2,3
'), 106,46 (1, J=21,6 '), 99,25 (x, J=27,0 '), 69,20, 14,38. '°F SIMP (377 MTI'y, IMCO-de)
6=-112,22.

Macc-cniektpomerpusi  Boicokoro paspemenusi (MCBP) (BpewmsimponeTHass Macc-
CHIEKTPOMETpHUsI ¢ HOHM3auueli snekrpopacnbuienuem (ESI-TOF)) m/z: [M+H]*, paccunrannoe
st C1oH 3FN3O: 210,1043; monyyenHoe 3HaueHue: 210,1035.

(1E,2E)-2-(2-(3-propdenmn)runpasono)aneranbaeruna O-(Tper-0y T )okCum
H

F N. 2~ N
\@/ N~ " 0tBy

Teepnoe BemecTBo xentoro nsera. mp: 93,8 °C (cMech H30MepOB).

Usomep 1: 'H SAMP (400 MI'y, JIMCO-dg) 8=10,80 (c, 1H), 7,80 (n, J=8,6 I'y, 1H), 7,60
(m, J=9,0 'y, 1H), 7,29-7,18 (M, 1H), 6,84-6,75 (v, 2H), 6,60-6,53 (m, 1H), 1,28 (c, 9H). *C
AMP (101 MI'u, AMCO-de) 6=163,23 (yur. n, J=241,2 T'm), 147,19, 146,33 (yw. x, J=10,8 I'ry),
133,76, 130,63 (m, J=10,0 I'm), 108,35 (m, J=2,3 T'u), 105,66 (un, J=21,6 T'), 98,84 (n, J=26,2
'), 78,78, 27,18. F SAMP (377 MI'y, IMCO-dg) 6=-112,36.

Macc-cnektpomerpusi  Beicokoro paspeuenusi (MCBP) (BpemsimponerHast wmacc-
CHIEKTPOMETpUst ¢ HoHM3auuel snekrpopacnsuieanem (ESI-TOF)) m/z: [M+H]", paccunrannoe
st CoH7FN3O: 238,1356; nony4yennoe 3nadenue: 238,1351.

Usomep 2: 'H SIMP (400 MI'n, MCO-dg) =11,02 (c, 1H), 8,03 (z, J=9,0 'y, 1H),
7.29-7,18 (v, 2H), 6,84-6,75 (v, 2H), 6,60-6,53 (v, 1H), 1,29 (c, 9H). °C SIMP (101 MI'y,
JIMCO-dg) 6=163,18 (yur. n, J=242,0 '), 146,01 (yu. n, J=10,8 I'r), 144,37, 130,69 (yur n,
J=10,0 Tw), 128,56, 108,70 (n, J=2,3 T'w), 99,17 (», J=26,2 T'n), 78,40, 27,18. "°F SIMP (377
MTI 1, IMCO-dg) 6=-112,29.

Macc-cnektpomerpusi  Boicokoro paspemenuss (MCBP) (BpemsimponerHas wmacc-
CHIEKTPOMETPHUsI ¢ HOHM3auuel snekrpopacnbuiennem (ESI-TOF)) m/z: [M+H]*, paccunrannoe
st C1oH7FN3O: 238,1356; nony4yenHoe 3HaueHue: 238,1351.

Usomep 3: 'H SIMP (400 MI'LI, AMCO-ds) 6=10,93 (c, 1H) 7,80 (m, 1H), 6,89 (M, 1H),
7,29-7,18 (v, 1H), 6,84-6,75 (v, 2H), 6,60-6,53 (v, 1H), 1,34 (c, 9H). °C SIMP (101 MIy,
JIMCO-dg) 6=163,30 (ymr. m, J=241,2 T'n), 146,66 (d, J=11,6 T'm), 141,90, 137,58, 130,69 (ym.
n, J=10,0 T'y, 1C), 130,63 (u, J=10,0 I'u, 1C), 130,56 (m, J=10,0 T'u, 1C), 128,56, 127,44,
108,13 (x, J=2,3 I'), 105,04 (z, J=21,6 T'xy), 98,49 (n, J=26,2 T'xy), 79,63, 27,11. '°F SAIMP (377
MTI', IMCO-dg) 6=-112,16.

Macc-cnektpomerpusi  Beicokoro paspewmenust (MCBP) (BpewmsimponerHass macc-

CIIEKTPOMETpPHUsl ¢ MoHu3auueit snexrpopacnbuienreM (ESI-TOF)) m/z: [M+H]", paccuurannoe
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st C1oH 7FN3O: 238,1356; nonyyeHHoe 3HaueHue: 238,1351.

Wzomep 4: 'H amp (400 MI'u, IMCO-d¢) 6=11,35 (c, 1H), 8,28 (n, J=6,8 I'u, 1H),
7,29-7,18 (m, 1H), 6,84-6,75 (M, 3H), 6,60-6,53 (M, 1H), 1,27 (¢, 9H). BC SMP (101 MIy,
JIMCO-dg - obnapyxenHble curHajibl) 6=163,30 (ym. nx, J=241,2 Ty, 1C), 163,23 (ym. g,
J=241,2 Ty, 1C), 163,18 (yu. n, J=242,0 I'u, 1C), 144,28, 127,44, 108,86 (n, J=2,3 I'ry), 106,56
(n, J=21,6 '), 99,38 (yur. x, J=26,2 T'y), 27,06. YF AMP (377 MI'u, AMCO-d¢) 6=-112,22.

(1E,2E)-2-(2-(3-¢propdenmn)ruapaszono)aneranpaeruaa O-0eH3MIOKCHM
H

F N. - N.
\@/ N” ™#""~0Bn

TBepnoe BemecTBo kentoro nseta. mp: 105,6 °C (cMech H30MepoB).

Hzomep 1 (ocHOBHOI): 'H saMP (400 MI'y, IMCO-dg) 6=10,91 (c, 1H), 7,94 (n, J=8.8
I'n, 1H), 7,56 (», J=9,0 T'u, 1H), 7,42-7,27 (m, SH), 7,27-7,19 (M, 1H), 6,87-6,76 (M, 2H), 6,62-
6,54 (m, 1H), 5,13 (c, 1H). *C SIMP (101 MI'y, IMCO-dg) =163,20 (n, J=241,2 T'), 148,86,
146,13 (yw. n, J=10,8 'y, 1C), 137,43, 132,71, 130,74 (un, J=9,2 T'u), 128,25, 128,00, 127,74,
108,46 (x, J=2,3 I'w), 105,96 (n, J=21,6 I'x), 98,95 (x, J=26,2 'n), 75,51. "F SIMP (377 MI'y,
JIMCO-dg) 6=-112,23.

Macc-cnektpomerpusi  Boicokoro paspemenust (MCBP) (BpewmsimponeTHast macc-
CHIEKTPOMETPHUsI ¢ HOHM3auuel snekrpopacnbuiennem (ESI-TOF)) m/z: [M+H]", paccunrannoe
st CisHysFN3O: 272,1199; nonyuyenHoe 3Hauenue: 272,1198.

Usomep 2 (Bropocrenensbiii): 'H SIMP (400 MI't, IMCO-dg) §=11,08 (¢, 1H), 8,06 (x,
J=9,0 T'y, 1H), 7,56 (m, J=9,0 I'n, 1H), 7,42-7,27 (m, SH), 7,27-7,19 (m, 1H), 6,87-6,76 (m, 2H),
6,66-6,62 (m, 1H), 5,14 (ym. ¢, 1H). >C SIMP (101 MI'ti, JIMCO-ds) 6=163,16 (ym. 1, J=241,2
I'm), 145,94, 137,50, 108,83 (n, J=2,3 I'm), 106,58 (n, J=21,6 I'm), 99,31 (7, J=26,2 I'ry) 75,56.
F SIMP (377 MI'y, IMCO-dg) 6=-112,12.

Macc-cniektpomerpusi  Bbicokoro paspemenusi (MCBP) (BpemsinponeTHass Macc-
CHIEKTPOMETpHUsl ¢ HOHHM3auueli snekrpopacnbiienuem (ESI-TOF)) m/z: [M+H]*, paccunrannoe
st C1sH sFN3O: 272,1199; nonyyenHoe 3HaueHue: 272,1199.

Hzomep 3: Macc-cniekrpomerpusi Bbicokoro paspewmenusi (MCBP) (BpemsinposnerHast
MacC-CIIEKTpOMeTpUsi ¢ HoHM3auueil snekrpopacnbuienueMm (ESI-TOF)) m/z:  [M+H]Y,
paccuntarroe 1st CisH sFN3O: 272,1199; nonyyennoe 3nauenue: 272,1200.

(1E,2E)-2-(2-(3-propdenmn)runpasono)aneranbaernna O-heHuIoKkCHM
H

F N. N
U N” F"~0Ph

TBepnoe BewmecTBo kenroro nsera. mp: 93,4 °C (cmech H30MepoB).

Hzomep 1 (ocHOBHOM): 'H samPp (400 MI'u, AMCO-de) 6=11,17 (¢, 1H), 8,28 (m, J=8.,6
I'w, 1H), 7,70 (n, J=8,8 T'w, 1H), 7,45-7,32 (v, 2H), 7,32-7,23 (v, 1H), 7,18 (1, J=7,9 T, 2H),
7,09-7,01 (m, 1H), 6,93-6,81 (v, 2H), 6,64 (ur, J=2,2, 8,6 'y, 1H). 3C SIMP (101 MI'u, AMCO-
de) 8=163,17 (ywm. 1, J=241,2 Tw), 158,61, 151,99, 145,82 (yu. g, J=11,6 T'w), 131,57, 130,87
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(m, J=9,2 T'm), 129,44, 122,43, 114,18, 108,72 (n, J=2,3 I'n), 106,48 (n, J=21,6 '), 99,62 (x,
J=26,2 T'n). "’F AMP (377 MI'y, AMCO-dg) 5=-112,13.

Macc-cnektpomerpusi  Beicokoro paspewmenusi (MCBP) (BpemsimponerHas wmacc-
CIIEKTPOMETpHUsl ¢ MoHu3auueit snexrpopacnbuienreM (ESI-TOF)) m/z: [M+H]", paccuurannoe
st C14H 3FN3O: 258,1043; nonyuenHoe 3HaueHue: 258,1038.

Usomep 2 (sropocrenensbiii). 'H SIMP (400 MI't, IMCO-dg) §=11,38 (¢, 1H), 8,19 (x,
J=8,6 I'y, 1H), 7,69 (yu. n, J=8,4 I'u, 1H), 7,45-7,32 (m, 2H), 7,32-7,23 (m, 1H), 7,18 (1, J=7.9
'y, 2H), 7,09-7,01 (v, 1H), 6,93-6,81 (M, 2H), 6,69 (ar, J=2,2, 8,6 'y, 1H). '*C SIMP (101 MI'y,
JIMCO-dg) 6=163,13 (yw. n, J=242,0 I'ry), 158,66, 148,82, 145,47 (ym. n, J=10,8 T'm), 130,95
(m, J=10,0 T'w), 129,44, 127,23, 122,33, 114,21, 109,14 (m, J=2,3 Tu), 107,14 (m, J=21,6 T'n),
99,62 (1, J=26,2 Tw). “F SIMP (377 MI'y, AIMCO-dg) §=-112,02.

Macc-cnektpomerpusi  Bbicokoro paspemenuss (MCBP) (BpemsimponerHas wmacc-
CHIEKTPOMETPHUsl ¢ HOHM3auueli snexkrpopacnbuiennem (ESI-TOF)) m/z: [M+H]", paccunrannoe
st C14H 3FN3O: 258,1043; monyuenHoe 3HaueHue: 258,1038.

(1E,2E)-2-(2-(3-propdenmn)runpasono)aneranbaernaa O-aneTHiIoKCuM
H

F N. N
\©/ N” F""0ac

1,16 mn Bomuoro pactBopa (50 macc.%) rugpoxcunamusaa (19 mmonb) nobaBnmsimm K
pactBopy 3 r (18 mmonb) coenunenus (E)-2-(2-(3-¢propdennn)ruapaszono)aneranpaeruy B 15
mi meraHojia. [locie mepemelnmnBaHUs B TE€UEHHWE HOYM NPU KOMHATHOW TeMIepaType IBYyMs
nopuusiMu godasisun 3,6 mu (19 mmonb) ykcycHoro anrugpuna. Ilocne mepememnBaHusl B
TE€YeHHE HOYM MPU KOMHATHOW TeMIeparype AJis 3aBeplleHHs OCakAeHus aodaBisum 15 mi
Bonbl. JKenaemoe coeanHeHue (GUIBTPOBANH, MPOMBIBAIN HECKOJIBKUMH MJI BOZABI U CYIIWJIH B
YCIIOBHSIX BaKyyMa ¢ mojiydeHueMm 2,6 r (Bbrxoa 65%) skentoro TBEpIOro BELIeCTBa.

Teepnoe BemecTBo kenroro nera. mp: 100,8 °C (cMech H30MeEpPOB).

Hsomep 1:

'H SIMP (400 MI'u, IMCO-dg) 6=11,31 (yw. ¢, 1H), 8,20 (x, J=8,8 'y, 1H), 7,63 (x,
J=8,8 I'y, 1H), 7,36-7,22 (m, 1H), 6,93-6,79 (M, 2H), 6,78-6,60 (v, 1H), 2,15 (¢, 3H). *C AMP
(101 MI'u, IMCO-dg) 6=167,88, 163,15 (yur. n, J=242,0 T'u), 155,53, 145,54 (yu. n, J=10.,8
I'm), 131,12 (», J=10,0 T'u), 130,58, 108,93 (m, J=2,3 T'u), 106,94 (n, J=21,6 T'my), 99,44 (x,
J=26,2T'w), 19,25. "F SIMP (377 MI'y, IMCO-dg) 6=-112,07.

Macc-cniektpomerpusi  Boicokoro paspemenuss (MCBP) (BpemsimponeTHas wMacc-
CHIEKTPOMETPHs ¢ MoHM3aumel snektpopacnbuienneM (ESI-TOF)) m/z: [M+H]" paccuurano ans
C10H11FN3O;: 224,0835; nonyueHnHoe 3HaueHue: 224,0835.

Hsomep 2:

'H sMmp (400 MI'u, IMCO-d¢, Bumumble curaaiei) 6=11,46 (ym. ¢, 1H), 7,36-7,22 (m,
1H), 6,99 (c, 1H), 6,93-6,79 (M, 2H), 6,78-6,60 (M, 1H), 1,91 (¢, 3H). *C SMP (101 MIy,
JIMCO-dg) 6=171,93, 163,02 (ywm. x, J=242,7 '), 151,84, 144,63 (ym. n, J=10,8 I'm), 130,95
(m, J=10,0 I'ry), 130,97, 109,45 (n, J=2,3 T'u), 108,23 (x, J=21,6 T'u), 100,16 (m, J=26,2 I'n),
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21,00. "F SIMP (377 MTI'u, AMCO-dg) 6=-111,71.

Macc-cnektpomerpusi  Beicokoro paspemenust (MCBP) (BpewmsimponerHast macc-
CIIEKTPOMETpHs ¢ HoHu3auuei snekrpopacnbuienneM (ESI-TOF)) m/z: [M+H]" paccuurano mms
C1oH11FN30O,: 224,0835; nonyueHHoe 3HaueHue: 224,0836.

Hsomep 3:

'H SIMP (400 MI't, JIMCO-dg) 6=11,85 (yw. ¢, 1H), 7,97 (n, J=8,4 I'n, 1H), 7,74 (x,
J=8,4 T'n, 1H), 7,36-7,22 (m, 1H), 6,93-6,79 (m, 2H), 6,78-6,60 (M, 1H), 2,17 (c, 3H). °C SIMP
(101 MI'u, IMCO-dg) 6=167,91, 163,11 (yur. n, J=242,0 T'), 155,53, 145,20 (yur. n, J=10,0
I'), 131,66 (1, J=9,3 T'u), 126,80, 109,35 (x, J=2,3 T'u), 107,57 (1, J=21,6 '), 99,85 (m, J=27.0
I'w), 19,37. F SIMP (377 MI'y, JIMCO-dg) 6=-111,95.

(E)-2-((E)-2-(2-(3-¢Topdenmn) ruapazoHo )3 THInAeH)- 1, 1 -nuMeTHarugpasux

H
F N. N
\©/ N7 NMe,

TBepnoe BemecTBo xkentoro nseta. mp: 134,4 °C (onMHOYHBIN U30MED).

'H SIMP (400 MI'y, JIMCO-dg) 6=10,27 (¢, 1H), 7,58 (x, J=7,9 T'n, 1H), 7,23-7,13 (m,
1H), 7,02 (1, J=8,1 I'n, 1H), 6,77-6,67 (M, 2H), 6,52-6,42 (M, 1H), 2,89 (c, 6H). *C SIMP (101
MTI', IMCO-dg) 6=163,33 (ym. n, J=240,4 '), 147,21 (m, J=10,8 I'm), 139,63, 130,69, 130,55
(1, J=10,0 T'), 107,80 (n, J=1,5 I'wy), 104,33 (m, J=21,6 I'w), 98,06 (x, J=26,2 I'm), 42,24. "°F
AMP (377 MI'u, AMCO-dg) 6=-112,61.

Macc-cnektpomerpusi  Beicokoro paspewmenusi (MCBP) (BpemsimponerHas wmacc-
CIIEKTPOMETpUs ¢ MoHu3auuei snekrpopacnbuienneM (ESI-TOF)) m/z: [M+H]" paccuurano mys
C1oH14FNy: 209,1202; nonyuennoe 31auenue: 209,1200.

(1E,2E)-2-(2-(3-propdenmn)runpazono)-N-(nunepuaus- 1 -ui)sras- 1 -umMun

H

TBepnoe BewecTBo kentoro usera. mp: 1554 °C (onMHOYHBIN H30MeED).

'H SIMP (400 MI', JIMCO-dg) 6=10,36 (c, 1H), 7,58 (n, J=8,1 I'n, 1H), 7,31 (n, J=7.9
I'n, 1H), 7,25-7,08 (M, 1H), 6,83-6,62 (M, 2H), 6,48 (aT, J=2,3, 8,5 I'u, 1H), 3,06 (yu. 1, J=5,4
Iy, 4H), 1,81-1,52 (v, 4H), 1,52-1,23 (M, 2H). °C AAMP (101 MI'y, IMCO-dg) 6=163,31 (x,
J=240,4 Ty, 1C), 147,05 (n, J=10,8 'y, 1C), 139,45, 132,82, 130,55 (ym. x, J=10,0 I'y, 1C),
107,88 (ym. n, J=2,3 I'y, 1C), 104,54 (m, J=21,6 ', 1C), 98,17 (ym. n, J=26,2 I'y, 1C), 51,14,
24.43,23.48. "F AMP (377 MI', AMCO-dg) 5=-112,59.

Macc-cnektpomerpusi  Boicokoro paspemenuss (MCBP) (BpemsimponerHast wmacc-
CHIEKTPOMETpHUs ¢ HoHH3alueil snextpopacnbiienueM (ESI-TOF)) m/z: [M+H]" paccuurano s
C13H1sFNy: 249,1515; nonyuennoe 3nauenue: 249,1518.

N'-((1E,2E)-2-(2-(3-pTopdenmn) runpa3oHo )3 THIHACH Jalle TOTHAPA3 UL
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H

F N. . _.N.
\©/ N” ™" "NHAc

TBepnoe BewecTBo xkenroro nsera. mp: 265,1 °C (cMech U30MepPOB).

Wzomep 1 (poramep 1, OCHOBHOM):

'H SIMP (400 MI', JIMCO-dg) =11,22 (c, 1H), 10,85 (¢, 1H), 7,75 (n, J=8,4 I'n, 1H),
7,57 (n, J=8,6 T'u, 1H), 7,25 (xB., J=7,8 ', 1H), 6,93-6,73 (m, 2H), 6,59 (yw. T, J=7,8 I'u, 1H),
2,13 (c, 3H). *C AMP (101 MI', AMCO-ds) $=190,43, 171,62, 163,26 (n, J=241,2 I'yy, 1C),
146,20 (yur. n, J=10,8 T'u, 1C), 142,49, 136,15, 130,79 (n, J=10,0 'y, 1C), 108,44 (n, J=2,3 T'L,
1C), 105,84 (yw. 1, J=21,6 ', 1C), 98,86 (yir. 1, J=26,2 T'n, 1C), 20,07. '°F SIMP (377 MI'y,
JIMCO-dg) 6=-112,21.

Uzomep 1 (poramep 2, BTOPOCTETICHHBIN):

'H SIMP (400 MI', JIMCO-dg) 6=11,37 (c, 1H), 10,92 (c, 1H), 7,87 (n, J=8,4 'y, 1H),
7,62 (n, J=8,4 T'u, 1H), 7,25 (xB., J=7,8 T'u, 1H), 6,93-6,73 (m, 2H), 6,59 (ym. 1, J=7,8 'y, 1H),
1,96 (c, 3H). °C AAMP (101 MI'y, IMCO-dg) 6=190,43, 165,52, 163,26 (n, J=241,2 I'yy, 1C),
146,17 (ym. g, J=10,8 'y, 1C), 145,05, 136,32, 130,79 (x, J=10,0 ', 1C), 108,48 (ymr. 1, J=2,3
Iy, 1C), 105,91 (yw. g, J=21,6 T, 1C), 98,89 (yur. g, J=26,2 I'ny, 1C), 21,56. "°F SIMP (377
MTI', AIMCO-dg) 6=-112,21.

Macc-cnektpomerpusi  Boicokoro paspemenust (MCBP) (BpewmsimponeTHast macc-
CHIEKTPOMETPHUst ¢ HOHM3auuel snekrpopacnbuieanem (ESI-TOF)) m/z: [M+H]", paccunrannoe
st C1oHpFN4O: 223,0995; nonyyenHoe 3HaueHue: 223,0994.

N'-((1E,2E)-2-(2-(3-pTopdenmn) runpa3zoHo )3 TUITHIeH )-4-

MeTHIOEH30JICYIb(POHOTHAPA3 U

H
e
F\©/N \N /\\ﬁNxNHTS

TBepnoe BewecTBo kentoro nupera. mp: 146,7 °C (onMHOYHBIN H30MeED).

'H SIMP (400 MI'y, IMCO-dg) =11,48 (¢, 1H), 10,84 (c, 1H), 7,71 (n, J=8,4 I', 2H),
7,61 (n, J=8,4 T'n, 1H), 7,42 (ym. nx, J=8,6 ', 1H), 7,41 (ym. x, J=8,1 I'u, 2H), 7,27-7,17 (m,
1H), 6,79-6,70 (v, 2H), 6,63-6,52 (m, 1H), 2,37 (c, 3H). *C SIMP (101 MI'y, JMCO-dg)
6=163,18 (ym. g, J=241,2 I'), 146,37, 145,99 (ym. n, J=10,8 I'y), 143,46, 136,07, 135,31,
130,83 (m, J=10,0 I'mm), 129,68, 127,05, 108,52 (m, J=2,3 T'y), 106,07 (m, J=21,6 I'my), 98,92 (x,
J=26,2 '), 20,96. "°F SIMP (377 MI'y, IMCO-dg) 6=-112,20.

Macc-cnektpomerpusi  Beicokoro paspemenust (MCBP) (Bpemsimponernas Macc-
CHIEKTPOMETPHUS ¢ MoHM3auuel snekrpopacnbuienneM (ESI-TOF)) m/z: [M+H]" paccuurano ans
C15sH16FN4O,S: 335,0978; nonyuenHoe 3Hauenue: 335,0982.

(E)-2-((E)-2-(2-(3-¢pTopdenmn)ruapazono)stunnaeH)- 1,1, 1-tpumernnruapasus- 1 -ust
Honun
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K pactBopy (E)-2-(2-(3-propdenun)runpasono)aueraipaeruga (1 mmons, 1,0 3kB.) u
NaOAc (1,5 mmonb, 1,5 sxB.) B MeOH (3 mu) nobaBmsmu rugpoxiopunHyr conb 1,1-
aumeruaruapasusa (1,2 mmons, 1,2 5kB.) ogHoii nopuueit npu 25 °C. Iocne u3pacxonoBaHus
MCXOIHOT0 MaTepuana (B TedyeHne npuMepHo 30 MUHYT) B PEaKLMOHHYIO CMeCh T00aBIISIIN BOAY
(3 ™). 3areM cycrneH3urO (UIBTPOBANM, a OCAAOK MPOMBIBAIH BOAOW. [IpoMeKyTOUYHBIM
TUTUIPA30H (E)-2-((E)-2-(2-(3-¢ropdenmn)ruapa3oHo )3 THIHACH)- 1, 1 - TMMETHIITHAPa3HH
cymuiu B ycnoBusx Bakyyma mpu 50 °C B teuenme 3 4. K pacTBOpy MONYy4EHHOTO TaKUM
obpazom  (E)-2-((E)-2-(2-(3-dpTopdenmnn)runpa3ono)sTimaen)- 1, 1-numernnruapasusa (1,0
MMOJTb, 1,0 3kB.) (BBIIEIEHHOE UJTH HEBBIIEIIEHHOE MPOMeKyToYHOe coenuHenue) B ACN (2 mi)
nobasysmn Mel (5,0 mmons, 5,0 3xB.) ogrolt mopumer npu 25 °C. ITocne nepemermnBaHus B
TE€YEeHHE HOYHM WJIM 10 U3PACXOJOBAHUS UCXOAHOIO MaTepuaia B cycneHsuro nodasmsmm EtOAc
(3 mn). Cycniensuro ¢puinbTpoBanu, a ocanok npombiBaiu EtOAc. T'unpasonneByro conb (E)-2-
((E)-2-(2-(3-¢propdennn)rugpazono)atunmnes)- 1,1, 1 -rpumermnruapasus-1-us Hopuga Cymmim
B ycnoBusax Bakyyma npu 30 °C ¢ monydeHueM 315 Mr jkentoro TBEpAOro BeIecTBa (BBIXOX:
90%).

mp: 166,8 °C.

'H SIMP (400 MI'n, IMCO-de): & 11,82 (¢, 1H), 8,73 (x, J=8,0 'y, 1H), 7,63 (x, J=8,1
I'n, 1H), 7,35 (an, J=15,1, 8,2 'y, 1H), 6,99-6,90 (M, 2H), 6,82-6,71 (m, 1H), 3,47 (c, 9H). °C
SAMP (101 MI'n, IMCO-d6): & 164,73, 163,18, 162,32, 145,32, 145,22, 131,81, 131,72, 131,12,
110,01, 108,77, 108,56, 100,55, 100,29, 55,52, 55.,46.

MCBP (UDP), paccuurano mus CyHgFNg [M + ]: 223,1359, onpeneneno: 223,1348.
Temniepatypa miasnenust (M.P.): 166,8 °C.

[Tpumep 2d. Cunres METHII 2-¢prop-6-(2-(2-

(METOKCHMMUHO )3 THITH/IEH )TUAPA3HHILT JOeH30aTa
MeO. O

MeD O
/ /
\II./"\{; — - /"\_\{/ \DII

PactBop rungpoxnopuna metokcmnamuHa (3,61 r, 43,2 MMmoJb) u anerata Hatpus (3,55 T,
43,2 wmmonb) B Bome (80 wu) poGammsmu k  pactBopy Mermn  (E)-2-¢rop-6-(2-(2-
okcoaTHiaeH )ruapasuana)oensoata (8,07 r, 36,0 mmons) B Mmeranone (40 wmu). Ilocrne
nepeMeIlnBaHus B TEUeHHEe HOYM INPH KOMHATHOH TeMIlepaType yKa3aHHOE B 3arojiOBKe
coefnHEeHNe (UIBTPOBAIM, MPOMBIBAIN BOAOHW (2X15 M) M CymIuMiaM B YCIOBHSIX BaKkyyMa.
XKenaewmbrii mponykr (7,85 1, Beixon 79%) mosydaiu B BHIIE KENTOTO TBEpOro Bemecrsa. AMP
MOKAa3bIBAECT HAIMYKE HECKOIBbKHUX n3oMepoB. mp 90,0 °C.

'H IMP (JIMCO-dg - ocHoBHoit usomep) &: 10,87 (¢, 1H), 7,76 (m, 2H), 7,40 (m, 1H),
7,11 (m, 1H), 6,72 (M, 1H), 3,86 (c, 3H), 3,83 (c, 3H).
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MC (ESI-TOF) m/z: 254.2 ((M+H]").

ITpumep 2e. Cunres (E)-2-((E)-2-(2-(3-¢pTop-2-
(MeTokcHKapOOHMN)(PEHUT)r/UAPA3HHIIIIIEH )3 TUIUAEH)- 1,1, I -TpuMeTunruapasus- 1-ust onuna
MeO._.O MeO._.O MeO._.O
F. H P QO — F H = N N
NTTNF N Noame, | — F N> Noyemtegr

Cycnensuro 1,1-gumerunruapasuna rugpoxiopuna (0,76 r, 7,9 mMmonbp) M anerara
Hatpusi (0,74 1, 9,0 mmonb) B meTanose (10 mu) mennenHo nobasisiiu k pactsopy merui (E)-2-
¢dTop-6-(2-(2-okcosTmnuaeH)ruapazuamui))oenzoata (1,68 r, 7,5 MMonb) B cMecH TOJyoJia H
metanona (25 mu+6 m). Uepes 1 4 mepememmBaHUs NMPU KOMHATHOW TeMIepaTrype CMech
KOHLIGHTPUPOBAJIM B YCJOBUSX BaKyyMa, a OCTATOK paclpenesuii MeXAy BOAOH W
stunaneratoM (10 mu+20 wmu). Ilocne pasnmenenuss a3 BOAHBIA CJIOH SKCTParupoBaIU
stunaneratoM (20 mi), a oObenUHEHHbIE OPraHMYECKUE CIIOM KOHLIEHTPUPOBAIU B YCIOBHSX
Bakyyma. [loJydeHHOe Macio OuUWINAJIH C MOMOILIBI Xpomarorpadpuu (CHIIMKareib, JIFOEHT:
STUNALIETAT - TenTaH, 1 : 8) M mojydanu mpoMeKyTOouHbIH auruapasoH (1,8 r) B Buge xentoro
TBEPJIOTO BEINECTBA. 3aTeM MPOMEKYTOUHOe coexauHeHue (1,6 T) MOBTOPHO pacTBOPSIN B
aneronutpuie (12 m), mobasmsum Hommeran (5,11 1, 36,0 MMONB), U PEAKLIMOHHYIO CMECH
nepememmBanu npu 36 °C B teuenue 8 4. Ilocne oxnakaeHUs 4O KOMHATHOW TeMIEpaTyphbl
TBEPJIO€ BEIIECTBO (PMIBTPOBAJIH, POMBIBAIN ALIETOHUTPUIIOM (2X20 MIT) M CYLIHIIH B YCIOBHSX
BaKyyMa C IOJIy4E€HHEM KeJlaeMoro coeanHeHus (2,0 r, obumuii Bexon 65%) B BUAE JKENTOTO
TBepAoro Beuectsa. mp: 177,5 °C.

'H SIMP (IMCO-dg) &: 11,51 (c, 1H), 8,57 (n, 1H), 7,84 (v, 2H), 7,50 (m, 1H), 7,25 (m,
1H), 6,88 (M, 1H), 3,86 (c, 3H), 3,45 (¢, 9H). F SIMP (JIMCO-dg) &: -111,49.

MC (ESI-TOF) nv/z: 281,1 ([uon ruapazonus] ™).

[Tpumep 2f. Cunres 2-¢pTop-6-(2-((1E,2E)-2-

(METOKCHMMUHO )3 TUJTHIEH ) THIPA3HHUI )OSH30WHOM KUCIIOThI

HO._.O HO._.0
F N O F N N
e i
W —— "N 0Me

ITpoBonunm peakuro 2-hTop-6-(2-(2-0KCO3THITNIEH )rUAPA3UHILT )OEH30MHOIN KHUCIIOTHI C
METOKCHJIAMHHA THAPOXJIOPUAOM U alleTaTOM HATPHsI B CMECH BOZIA - METAHOJI € TIOJyYEeHUEM 2-
¢dTop-6-(2-((1E,2E)-2-(METOKCUUMUHO )3 THIIMACH )T HAPA3UHIIT)OSH30HHON KHCIOTHI C BBIXOIOM
52% B BHOE KENTOro TBEPHOro BemlecTBa. JKemaemMoe COeAMHEHHE UCIONb30Bain 0e3
JOMOJHUTEIBHON OYHCTKU HA CIEAYIOel cTaum.

Hpumep 3. Cunres 2-pernn-2H-1,2,3-rpuazonos ¢popmyst 11
N=
H )

F N_ = N 4
\©/ W Ny F- : N"‘N

ITpumep 3a. Cunres 2-(3-propdenun)-2H-1,2,3-tpuazona, X mnpencrasusier coboit -
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N+M€3 I.

K pactBopy runpazonuesoit conmu (E)-2-((E)-2-(2-(3-¢propdennn)ruapa3oHo )3 THINAEH)-
1,1,1-tpumerunruapasun-1-us  omuma (X=-N"Me; I - 10 wmmoms, 1,0 3kB) B
numermipopmamune (IAM®P) (3 ma) mobasmsuim K,CO; umn KHCO;3 (2,0 mmons, 2,0 3kB.)
onnoi nopuueit npu 25 °C. Cycnensuto Harpesaiu 10 50 °C. Ilocne nepeMeninBanysi B TEUCHHE
2 4 uaM 00 TeX MOp, MOKAa HE IpOpearupoBajl MCXOAHBIA MaTepual, PEaKLHOHHYIO CMECh
oxnaxnanu 1o 25 °C u obpadareiBanu HO u EtOAc. Opranndeckuii Cioi pa3aessuiya 1 ABaX bl
skcrparupoBan  EtOA. OObeanHEHHOE OpraHMYeCKOe BEIIECTBO MMPOMBIBAIH  COJIEBBIM
pacTBopoM, BbicymuBaiu Hag NaySO,, GUIBTPOBAIN M KOHLIEHTPUPOBAIH B YCJIOBHUSIX BAKYYMa.
Ounctka ¢  TIOMOLIBKD  KOJOHOYHOH  (udmm-xpomatorpaduu € HCHOJB30BAHUEM
renTaHa/>TUALIETaTa B Ka4eCTBE JJIIOEHTA MO3BOJsua mony4ath 2-(3-propdenwmn)-2H-1,2,3-
TpHUa30J ¢ BeIXoaoM 87%.

Beixon ysenuuusaics no 96% mnpu 3amene K,CO; na KHCO:s.

ITpumep 3b. Cunte3 2-(3-¢propdenmn)-2H-1,2,3-rpuasona ¢ UCHOIB30BAHUEM IPYTUX
rpynm -X.

Cunres 2-(3-dpropdennn)-2H-1,2,3-tpuasona us coenmuenuii opmymsi I, rme R’
npencrasisier codboit H, MOXXeT OCyInecTBIAThCA € Pa3iMYHBIMU YXOIIIIUMHU Tpynnamu -X B
COOTBETCTBUU C NPUBEACHHON HUKE IPOLIEAYPOH:

5 MMoOJIb pacTBOpa/CycrieH3un coenuHenus Gopmysl I, rue R' npencrasisier coboit H, u
0,25 MMonb nmeHTaruApara cyjabdaTa MEAW WM TUApaTa Me3uiara Menu B 5-7 mul H-OyTaHona
win stuneHrmukons (OI) mepememmBanu B TeueHHe Heckonbkux dacoB mpu 110 °C mepen
OXJIAKIEHHeM 10 KOMHATHOH Temmeparypbl, npomsiBanu 7,5 mu BogHoro 1 M HCl nu
aHanuzuposanu ¢ nomombio KX Ha 2-(3-¢propdenmn)-2H-1,2,3-rpuazon.

B npuBeneHHON Hyke Tabnuile 2 MOKa3aHbl BEJIMYMHBI BHIXOJOB Ul KXKION yXOZISIIeH
rpynnbl -X TpPU YKa3aHHBIX YCJIOBUAX. YCIOBMsS pEaKkUUU HE ONTUMU3UPOBAHBL, W B
u300peTeHNH TPEANONAraloTCsl YCJIOBHS PEAaKUUU Uil KaKAOW rpymmbl -X, a TaKkKe HX
OueBUIHbIE BapUaHThL [IpuMep pasmuyHbBIX YCIOBHM CKPUHMHIA, KOTOPbIE MOXKHO NMPUMEHSTh
IUTs ONITUMH3ALMU PEAKLUU Il JIFOOOH yxonsiiei rpymnmel -X, MoKa3aH B mpumepe 3¢, rae -X

npencrasisier codoit -OCH;.

%% BBIXOMA in Situ

VYxonsmas rpynmna - N=
YcnoBus (Coiib MeU, paCTBOPHUTEIH) N i;>
"N

i o

-OMe CuSO4-5H,0, u-Oyranon 70
-OH CuSO4 5H>0, 5TUNEHr IMKOIb 28
-OFEt CuSO4-5H,0, u-Oyranon 70

-OtBu CuS0O4-5H,0, 3TUNIeHT TUKOJTb 41

-OtBu Me3mJIaT MeH, H-OyTaHo 54

-OBn CuSO4-5H,0, u-Oyranon 54
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-OPh CuSOy4-5H,0, s-Oyranon 18
-OAc CuS0O4-5H,0, u-Oyranon 20
-OMs CuS0O4-5H,0, 3TUNEeHT TUKOJIb 0
-NMe, CuSO4 5H,0, 5TUnEHr IMKOIb 50
N CuS04-5H,0, STUIEHTTHKOIb 32
-NHAc CuSO4 5H>0, 5TUIEHT TUKOIb 25
-NHTs CuSO4 5H,0, 5TUIEHT TUKOIb 4
Tabmuua 2
IMpumep 3c. Cunres 2-(3-¢propdenmn)-2H-1,2,3-tpuazona  u3  (1E,2E)-2-(2-(3-

dTopdernn)runpazono)aneraipaeruga O-MeTUIOKCUMA (CKPHHUHT YCIIOBUM).

F N N
\©/ N7 OMe

H o E?

o

PactBop (1E,2E)-2-(2-(3-¢propdhenun)ruapasono)aneranpaeruga  O-merunokcuma (1

9KB.) M KaTaim3arop B pacteopurese HarpeBanmu 1o 110 °C-120 °C B teuenue nepuona ot 20

MHHYT 0 LEJON HOYM NEepea OXJIAKAECHUEM 0 KOMHATHOM TeMriepaTypsl U JKX-aHanu3om Ha 2-

(3-pTopdennn)-2H-1,2,3-Tprazon. YcCIOBUS peakKUWH M BEJIUYHHBI BBIXOIOB IPHBEICHBI B

tabmue 3.
IMonnoe Bpems Briaenennbii
YeaoBus
peakuuu BBIXO/
CuSO0; (5 monp%), OI (5 w/kr), 120 °C 40 muH 60%
CuSOq (5 monp%), OT" (3 w/kr), 120 °C 40 MuH 64%
CuSOs (5 monp%), OI" (10 a/kr), 120 °C 65 MuH 68%
CuSOy (5 monp%), MeOH (5 n/kr), 66 °C (00p. xoi1.) 13 nHeit -
CuSO0O; (5 monp%), MeOH (5 n/kr), 120 °C (MW,
504 80%
M30BITOYHOE TABJICHHE)
CuSOy (5 monp%), 5-BuOH (5 w/kr), 110 °C 24 82%
Cu(OTH), (5 momp%), O (5 a/kr), 120 °C 1 4 20 Mun 40%
Cu(OTY); (5 mons%), Tonyon (5 n/kr), 100 °C 160 4 71%
Cu(OTf), (5 monp%), AMD (5 n/kr), 120 °C 160 4 53%
Cu(OMs); (5 monp%), 5H-BuOH (5 n/kr), 110 °C 1 430 Mun 86%
CuOTf (5 monp%), H-BuOH (5 n/kr), 110 °C 2 4y 30 MuH 73%
Cu(OTY), (5 monmp%), H-BuOH (5 n/kr), 110 °C 3 430 muH 55%
CuOAc (5 momnb%), 5-BuOH (5 s/kr), 110 °C 20 MuH 66%
Cu(OAc), (5 monb%), H-BuOH (5 n/kr), 110 °C 20 MuH 72%
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Ni(OAc), (5 monp%), H-BuOH (5 n/kr), 110 °C 244 -
Zn(OAc), (5 monp%), H-BuOH (5 n/kr), 110 °C 244 -
Kommexke Au(l) (5 mons%), H-BuOH (5 n/kr), 110 °C 244 -

I (5 n/xr), CH3SO3H (1 3xB.), 120 °C 244 pasioxeHue

I (5 n/kr), K,CO;5 (1 3kB.), 120 °C 24 4 pasioxKeHue

I (5 n/kr), MeONa (1 3xB.), 120 °C 24 4 pasioxeHue

JIM® (5 n/xr), K,COs (1 3kB.), 120 °C 24 4 < 5% mponykra
Tabnuua 3

IMpumep 3d. OOpaszoBanme u BbimeneHue 2-(3-propdenmn)-2H-1,2,3-tpuazona u3
(1E,2E)-2-(2-(3-propdenmn)runpa3ono)ameranpaeruga O-MeTHIOKCUMA.

B peakrop 3arpyxamu 0,31 kxr mneHrarugpara cyiabpata meaum u 26,8 kr Ol
uHepTH3upoBanu u HarpeBanu 10 120-130 °C mpu nepememmBanuu. 4,8 xr (1E,2E)-2-(2-(3-
dropdernm)runpasono)aneranpaeruga O-mermnokcuma nodasisun S nopuusmu. Yepes 1 gac
nepemetnnBanus npu 120-130 °C yacTh peakILIMOHHON CMeCH NEPEroHsIN B YCIOBUAX BaKyyMa.
Huctmwmsar (13 1, 2-(3-propdennn)-2H-1,2,3-tpuazon+3I") pacnpenensnn mexay 3,3 Kr
rentaHa U 4,8 kr 2 wmacc./macc.% BogHoro HCl. JIBa ciost pa3mensuid, W TOJSIPHBIA CIIOMH
SKCTparupoBasiv 3,3 Kr rentaHa. J[Ba renTaHOBBIX CJIOST OOBEAMHSIN, TPOMBIBAIN 4,8 KT BOABI U
KOHIIGHTPUPOBAJIM B YCJIOBUSX Bakyyma ¢ mnoiydeHuem 3,09 kr 2-(3-¢roppenmn)-2H-1,2,3-
TpHUa30Jia B BUAE Macja OT OeCLBETHOTO JIO CJIETKa JKeIToro 1seta (Boxoxa: 77%).

'H SIMP (400 MI'ti, IMCO-dg) 8=8,14 (c, 2H), 7,87 (mn, J=1,3, 8,1 I'n, 1H), 7,79 (1x,
J=2,2, 10,1 I'y, 1H), 7,60 (ar, J=6,4, 8,3 'y, 1H), 7,26 (mar, J=0,9, 2,5, 8,5 I'u, 1H). °C SIMP
(101 MI'u, IMCO-de) 6=162,38 (ym. n, J=244,3 T'), 140,32 (n, J=1,5 '), 136,88, 131,63 (7,
J=9,2 Tw), 114,34 (x, J=3,1 T'w), 114,37 (m, J=20,8 I'w), 105,79 (n, J=27,7 T'n)). "°F SIMP (377
MI'y, AMCO-ds) 6=-110,88.

MCBP (BII-UDP) m/z: M]* paccuntano ansa CgHgFN3: 163,0546; mnonyueHHOe
3HadeHue: 163,0521.

IMpumep 3e, wacte 1. Cunres merun 2-¢rop-6-(2H-1,2,3-tpuazon-2-mwn)dbeHszoara us3
meTwi 2-Grop-6-(2-(2-(METOKCUUMHHO )3 THIINACH )T UAPa3UHIIT )0eH30aTa

MeO._.O MeO._.O
N-—"‘

N F I\]l/'>
“N

F N. o~ -N.
NT T 0Me

Metun  2-¢rop-6-(2-(2-(METOKCUMMHHO )3 THIIUAEH )ruapasuHmn)oensoar (4,05 r, 16
MMOJIb) AOOABIISIIA YETHIPHMSI IIOPLMSIMU K PaCTBOpPY MeHTaruapara cyibdara meau (250 mr, 1,0
MMOJb) B OSTHIeHrJmkone (25 wu), xpamsmemcs npu 125 °C. IlonydeHHyro cmech
nepemMelnbanu npu 125 °C B TeueHne TONOIHUTENBHBIX 3 4acoB nepen oxnaxkaeHuem 1o 60 °C.
HobGasmsuiu Boay (60 mut), renrar (30 mur) u stmnanerar (20 mun) u pasnpensuin ciou. Ilocre
KOHIIGHTPUPOBAHHUsI OPTaHUYECKOTO CJI0 M OYHCTKM OCTaTKa C IIOMOLIBIO KOJIOHOYHOM

xpomatorpadun (cmmukarenb, renran - stmwiaderar 8 1) monywanu 1,3 r (Beixom 37%)
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Jkesaemoro npoaykra. mp 56,9 °C.

Beixonq wmerun 2-drop-6-(2H-1,2,3-Tpuazon-2-un)oeHzoata yBenuduBayics a0 54%,
korga Metun 2-¢Top-6-(2-(2-(METOKCHMMUHO )3 TUIIHIEH )riuipasuamni)oenszoar (633 wr, 2,50
MMOJIb) W TeHTaruapar cyibpata menu (31 mr, 0,125 mMMmonb) cHadajna CMEUIWMBAIM MPH
KOMHATHOW Temneparype B sTwieHrnukone (5 mu), a 3areM HarpeBanu g0 120 °C (momnHoe
PacTBOpEHHE XUMHYECKHUX BEIECTB AOCTUIAJOCh NMPU HArPEBAaHMU) B TEUEHHE OKOJIO 4 4acoB
nepen OXJaXAEHHEM 10 KOMHATHOW TeMIepaTypbl, PacTBOPEHHEM B BOJE, OSKCTpakLuein
U30MPONUIALETATOM M OYHCTKOW C TMOMOIINBI0 KOJIOHOYHOW xpomartorpaduu. Beixoma 57%
JOCTUTaJIY MPU NMTOBTOPEHUH BBILIEONMCAHHOM mpouenypsl ¢ 1,00 MMOJIb HCXOAHOTO MaTepHana,
0,05 mmonp meHTaruapara cyibdpata mMenw B 10 MJI STUJICHTJIMKONS W TPU HArpeBaHUU B
TEUEHUE OKOJIO 8 4acoB.

'H AMP (IMCO-dg) &: 8,18 (c, 2H), 7,87 (n, 1H), 7,75 (m, 1H), 7,48 (r, 1H), 3,78 (c,
3H). *C SAMP (IMCO-d6) &: 163,68, 159,40 (n), 137,63, 137,6 (n), 133,27 (n), 118,00 (m),
115,86 (), 115,8 (), 53,28. "F SIMP (JIMCO-dg) &: -114,28.

ITpumep 3e, gactp 2. Cunres 2-¢rop-6-(2H-1,2,3-Tpuazon-2-mn)O0eH30HHON KUCIOTHI U3
metun 2-grop-6-(2H-1,2,3-tpuazon-2-un)deH3oara

N ¢ N

N-N  CO,Me N-N  CO.H

F F

PactBop wmermn 2-drop-6-(2H-1,2,3-tpuazon-2-un)denszoara (360 mr) u ruapara
rugpokcuna gutus (66 mr, 10,2 mmons) B cmecu TI'® - Boga (2 Mi1 KaXI0r0) NepeMeLInBaiu 10
NoJIHOTO mpeBpatnenus. [locne HelTpanu3auy U BbIIENEHUS JKeJTaeMbIi NMPOAYKT MOJydaH C
BBIXOI0M 86%.

ITpumep 3f. Cunre3 metun 2-¢prop-6-(2H-1,2,3-Tpuazon-2-nn)densoara u3 (E)-2-((E)-2-
(2-(3-¢ropdenmn)ruapa3zono)sTunuaeH)- 1,1, 1-trpumernnruapasus- 1-us oauaa

MeO. O MeO.__O

H 'T""}

F N N, F N., 7
N7 N Mes N

PactBop wmermn 2-¢rop-6-(2H-1,2,3-tpuazon-2-un)oensoara u3 (E)-2-((E)-2-(2-(3-
dTopdermn)runpasono)yrununeH)-1,1,1-rpumernnrunpasus-1-us vonuaa (0,61 r, 1,5 mmons) u
Oukapbonara kanus (0,75 r, 7,5 mmons) B IM® (10 m1) nepemerminBanu rpu 56 °C B Teuenue 1
Jaca Mepes KOHIEHTpanuell B yciaoBusix Bakyyma. OCTaToOK pacrpenessii MeXIy IelTaHOM U
Bonoit (15 mur+6 mun). ITocne pasneneHus ¢pa3 BOAHBIN CIOH SKCTpArupoBaiu rentaHoMm (15 m),
a o0benMHEHHbIE OPTaHUYECKHUE CJIOW KOHLEHTPUPOBAIU B YCIOBHAX BaKyyMa C MOJYYEHHUEM
xenaemoro npoxaykra (0,27 r, Bbrxox 81%) B BUAE KENTOrO MOPOLIKA.

ITpumep 3g. Cunres 2-¢prop-6-(2H-1,2,3-Tprazomn-2-un)0eH30iHON KUCIOTHI U3 2-hTop-

6-(2-((1E,2E)-2-(MeTOKCHIMHHO )3 THIIUACH )TUAPA3UHILT ) OEH30MHOMN KHCIIOTHI
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HO._ O ’ HO. .0 I:~l’-¢>
A
F N 2N pe F N.y
[IpoBoaunu PeaKLuIo 2-¢prop-6-(2-((1E,2E)-2-

(METOKCUMMUHO)3 THITUIEH )TUAPA3UHUI)OCH30HHOW KHCJIOTHI B TPUCYTCTBHM IE€HTAruapara
cynbpara MeAM B TEIUIOM OTHJICHIJIMKOJE ¢ mnonydeHuem 2-¢prtop-6-(2H-1,2,3-tpuazon-2-
11)0OEH30MHOMN KUCJIOTHI C BBIXOIOM OKOJI0 25%.

Ipumep 4. Cunre3 2-¢rop-6-(2H-1,2,3-Tpuazon-2-un)OeH30HHON KUCIOTH U3 2-(3-

dropdpenmn)-2H-1,2,3-Tprazona

Ny i
F Ny COzH COxH
—b +
N j N \\),COEH
N= N=
ITpumep 4a: CKpUHUHT OCHOBaHUH 1 100aBOK
K pactBopy coemunenus 2-(3-propdenmn)-2H-1,2,3-tpuazona no0asisim OCHOBaHUE, U
CMech mepeMernnBain nepen 6apdoruposanueM razoodpasubiM CO, 10 MOTHOTO MPEeKpaLeHUS
AHMOHHON M KUCJIOTHOW 00paboTKM peakHOHHOH cMecu. IlonyueHHyo cMech aHAIM3HPOBAIIH

meronoMm KX, u 2-dptop-6-(2H-1,2,3-Tpuazon-2-un)OeH30HHYI0 KHUCIOTY BBIIESUIA TOCTE

npekpaeHust 00padoTku. Pe3ynbrarhl mpencrasieHs! B Tabnuie 4 HIDKe.

Cwmechk nocrnie mpekpaineHus peakiuu, KX %
(rutommazns %) BBIXO/1a
% HO,C
Yenoust (‘\’N N 7
N~N \ N7
HO,C ~ N-N 7
HO,C N—-N
F
F
F
iPrMgCl (1,2 skB.), TT'®, 35-40 °C,
sareM CO» (1,3 »3kB), -5 °C.
Obpabotka: Tonmyoun - Bogubiid HCL.
Brinenenue: cmeHa pacTBOPUTENS 1,5 95,3 1.4 78
— CMECh TOJIYOJ - BOJA, OOPaTHBIN
XOJIOWIIbHUK JIJTSI TONePIKAHUS
25°C
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iPrMgCl (1,2 sxB.), LiCl (0,5 3xB.),
TI'®, 35-40 °C, 3zarem CO, (1,3
3kB.), -5 °C. Obpabotka: TodyoOs! -
poaublii HCl. Brinenenue: cmeHa 5,7 93,1 0,3 87
pacTBOpUTENsT — CMECh TOJIYOJ -
BOJA, OOPATHBIN XONOAMIBHUK IS
noxanepxkanus 25 °C

iPrMgCl (1,2 sks.), LiCl (1 3kB.),
TI'®, 35-40 °C, 3zatem CO, (1,3

3kB.), -5 °C. Obpabortka: TOdyON -
poaubli HCl. Brinenenue: cmeHa 14,8 84,4 0,2 78
pacTBOpUTENST — CMECh TOJYON -
BO/A, OOpATHBIM XOJIOAVIBHUK IS

noanepxkanus 25 °C

Tabmuua 4

IIpumep 4b. Cunre3 u Bblmenenue 2-¢rop-6-(2H-1,2,3-tpuazon-2-mn)OeH30HHOII
KHCJIOThI

PactBop 2 M wuzonpormnmarauiixiopuna B TI'® (735 mun, 1,47 monp) nobamsnu K
Harperomy (35-40 °C) pacteopy 200 r (1,23 monb) 2-(3-¢pTopdenun)-2H-1,2,3-tpuazona u
25,98 r (0,61 monp) xnopuna autus B ogHoM jurpe TI'®. [TonydueHHyo cMech nepeMennBaiy B
TeueHne 6 uacoB mpu 35-40 °C mepen oxnaxnenuem 1o -5 °C. Cmech OGapbotupoBanu
razoobpazubiM CO, (67,44 1, 1,53 MOJb) CO CKOPOCTBIO, KOTOpasi He MO3BOJISIIA TEMIIEPAType
peakuun npesbimath 10 °C. PeakumonHyro cMmeck racuiu nodasnenuem 800 mi tomyosa, 800
w1 Bozbl U 144 mn koHunentpuposanHoro pactsopa HCI. ITocne pacTBopeHMsT HEPACTBOPHMBIX
YaCTHI] [1BA CJIOSI PA3AesUId M OTOpAChIBAaIM BOAHBIN CoH. OpraHuueckuil ciod GpuibTpoBan
yepe3 JpeBeCHBbI Yrojb W KOHLEHTPUPOBAJIM B YCJIOBUAX BakyymMa Iepel IOBTOPHBIM
pactBopenneM octatka B 1,80 i tonyona u 800 my BOabl, ABYX(a3HYHO CMECh HArpeBAIH 1O
KHIEHUsI B OOPAaTHOM XOJIOAMJIbHUKE B T€YEHHE HECKOJNbKUX MUHYT, oxjiaxknaiu no 75-80 °C,
BBOAWIN 3aTPaBKy U AomnonHuTenbHO oxjaxaanu ao 10 °C. Ilocne xpuctamiausanuu OpOAyKT
BBIIEJSITH (PHIIBTPALIUEH, TPOMBIBAIIN HECKOJIBKIMH MJI BOZIBI M TOJIyOJIa U CYIIMJIA B YCJIOBHUSIX
BakyymMa ¢ nojaydeHuem 2-¢prtop-6-(2H-1,2,3-tpuason-2-un)oensoniHoi kucnotel (212-217 ,
BbIx01 83-85%) TBepmOro BemecTBa OT OEJIOro 10 CBETIIO-JKENITOrO [[BETA.

Temmnepatypa miasnenus (mp) 153-155 °C.

'H SMP (400 MTI't, IMCO-de) §=13,70 (ym. ¢, 1H), 8,14 (c, 2H), 7,79 (x, J=8,1 Iy,
1H), 7,66 (ar, J=6,1, 8,3 I'u, 1H), 7,42 (amn, J=1,0, 8,4, 9,3 'y, 1H). °C AMP (101 ML,
IMCO-ds) 6=164,09, 158,90 (ym. 1, J=247,4 I'ny), 136,97, 136,77 (ym. 1, J=6,2 I'ry), 131,82 (d,
J=9,2 T'm), 118,03 (x, J=3,1 I'm), 117,25 (yur. m, J=23,1 T'm), 115,48 (n, J=22,3 I'm). "°F SIMP
(377 MI'u, AMCO-d¢) 6=-114,93.
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Macc-cnektpomerpusi  Boicokoro paspemenusi (MCBP) (BpemsimponerHas wmacc-
CIIEKTPOMETpHsI ¢ HoHu3auueit snekrpopacnbienneM (ESI-TOF)) m/z: [M+H]" paccuurano mms
CoH7FN30,: 208,0517; nonyuenHoe 3Hauenue: 208,0517.

IIpumep S. Cunres (((3aR,6a5)-5-(4,6- ntumeTUIIHUPUMHUIUH-2-
wi)rekcarugponupposio|3,4-clouppon-2(1H)-un)(2-prop-6-(2H-1,2,3-Tpuazon-2-

v )peHmn)MeTaHoHa

-
N=N COzH 1. 80Cly i (:I:
h(:b\l—g\lj OCHOBAHHE CelITOpeKCaHT

Tuonmnxnopun (60 mmons, 4,3 mi) pobaensim B cycnensuroo 2-¢rop-6-(2H-1,2,3-

TpHa3oi-2-ui)0eH30iHHON KUCIoThI (9,5 1, 46 MMmoib) B Toayoue (110 mu) u Harpesanu go 55 °C
B TedyeHue 2,5 yaca. PeakUMOHHYI0O CMeChb KOHLEHTPUPOBAJIM B YCJIOBHSIX BaKkyymMa [0
IOOCTH)KEHUs] OCTaToyHOro oObemMa okomo 100 mu (okomo 20 M ITUCTHIUTMPOBAHHOTO
pacTBopuTenisi) U NOOABISUM K XOPOILIO MepeMemnanHoi neyxdasnoi cmecu (3aR,6aS)-2-(4,6-
AUMETHIIITUPUMUANH-2- W )oKTaruaponupponol|3,4-cJnuppona (10,2 r, 45,7 Mmonb) B TONyONE
(44 mn) u BomHOro pactBopa kKapOonata Hatpus (44 wmu, 68,5 mwmonb). Ilomydennyro
nByx(pasnyro cmecy HarpeBanu npu 30 °C B Teuenue 3,5 yaca, a 3arem HarpeBanu 1o 70 °C.
Opranuueckuil cioil ABaXkIbl NMPOMBIBAIU 57 MJI BOABI M KOHLIEHTPUPOBAIM B YCIOBUSX
BaKyyMa 1O MOJY4YEeHHUs OCTaTOYHOro odwvema okoyno 64 mi. KOHIEHTpUpPOBaHHYIO CMeCh
HarpeBaiu 10 90 °C nns moJiydeHUsi pacTBOpa, IOCAE 4Yero OXJKAAdu A0 KOMHATHOM
TeMIIepaTypbl U NO0ABISUN HUKJIOrekcaH (64 mu). [lonyueHHYI0 CYyCIeH3HI0 MepeMeIBal B
TeueHne HOYH, (PHIbTPOBAIN, MPOMBIBAIN LIUKJIOreKcaHoM (12 mur), mpombiBainu Bomoi (11 mur)
U CYIIMJIM B YCIOBHsX Bakyyma ¢ mnonyueHueMm (((3aR,6aS)-5-(4,6-auMeTuinupuMuans-2-
wi)rekcaruaponuppoio|3,4-couppon-2(1H)-un)(2-prop-6-(2H-1,2,3-Tpuazon-2-
wi)penun)meranona (18,1 r, Bbxox 97%) B BuAe TBEPAOrO BEIECTBA. 'H AMP (400 MI',
mupuaun-ds) 6 u/min 2,33 (¢, 12H), 2,81-2,97 (m, 4H), 3,27 (an, J=10,6, 5,0 T', 1 H) 3,33 (un,
J=10,5,4,7T'u, 1 H) 3,57 (ym. 1, J=7,1 I'y, 1 H) 3,59 (yw. 1, J=7,0 ', 1 H) 3,67 (an, J=11,7,
4,5Tn, 1 H) 3,70-3,75 (m, 1 H) 3,75-3,82 (m, 2 H) 3,82-3,98 (M, 7 H) 4,11 (an, J=12,4, 7,6 T'y, 1
H) 6,29 (¢, 1 H) 6,29 (¢, 1 H) 7,19 (11, J=8,7, 1,0 ', 1 H) 7,26 (tx, J=8.,6, 0,9 'y, 1 H) 7,46 (A,
J=83,6,2Tu, 1 H) 7,46 (T, J=8,3, 6,0 ', 1 H) 7,90 (ut, J=8,2, 0,8 'y, 1 H) 7,90 (¢, 2 H) 7,98
(nr, J=8,2, 0,8 T'u, 1 H) 8,04 (c, 2 H). Bc samp (101 MI'u, nupunuu-ds) 6 w/mmH 24,47, 24,48,
41,74, 41,82, 42,71, 42,93, 50,76, 50,82, 50,90, 51,03, 51,43, 51,62, 51,87, 52,06, 109,27,
109,44, 115,88 (ym. 1, J=22,4 '), 115,89 (ym. 1, =224 I'ny), 118,82 (ym. x, J=3,3 I'ry), 118,97
(ym. n, J=3,3 T'm), 120,48 (n, J=24,9 I'y), 120,55 (m, J=24,6 T'), 131,53 (ym. 1, J=9,2 I'm),
131,54 (n, J=9,2 I'n), 137,33, 137,47, 138,04 (1, J=7,0 I'y), 138,07 (ym. m, J=7,0 I'ry), 159,71 (7,
J=245.8 T'y), 159,81 (m, J=245,4 I'm), 161,53, 161,61, 162,99 (n, J=7,3 I'y), 162,99 (n, J=7,3
I'm), 167,61, 167,63. MC Bbicokoro paspemenus (OP, m/z). paccuurano nmsi CHxFN;0
(M+H)" : 408,1943; onpeneneno: 408,1946.
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HecmoTpst Ha TO YTO MPUBENEHHOE BBIIIE OIMHUCAHME COAEPIKUT CBEACHUS O MPHUHLIUIMAX
HACTOSIIEro M300peTeHuss C MpUMEpPaMH, INPUBENAEHHBIMU Uil WJUIOCTPALIUH, CIEoyeT
IIOHHUMATb, YTO NMPAKTHYECKOE NMPUMEHEHUE N300PETeHNsI OXBAThIBAET BCE OOBIUHbIE BapHAlLlUU,
ajanTalud Wuam  MOAuMUKALMK, BXOASIIME B O0OBEM NPUBEACHHOW HIDKE (HOpMYIBI
n300peTeHNs U ee SKBUBAJICHTOB.

Bce mOKyMeHTBI, NPOLMTHUPOBAHHbIE B HACTOSINEM JOKYMEHTE, BKJIOYEHbI IyTeM

CCBIJIKH.
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D®OPMYJIA U3OBPETEHUS
1. Cnocob MOJTyYeHUs (((3aR,6a5)-5-(4,6- ntumeTHIMUPUMHUTUH-2-
wi)rekcarugponupposio|3,4-clouppon-2(1H)-mn)(2-prop-6-(2H-1,2,3-Tpuazon-2-

1) eHIT)MeTaHOHA
N H
N o N=—
N
F H

NpUYEeM YKa3aHHBIH CIIOCO0 BKIIFOYAET OMUCAHHYIO HUXKE CTaJIHIO!
mukm3anust  ruapasuHa gopmynsl [ ¢ monyuyenmem  2-¢genwmn-2H-1,2,3-tpuasona

dbopmyusl 11 32 oqHy cTaauio
1

R R' N=
F H = N F N, 7
\N/\¢ \X -N

I

k4

rac

R! npenctasisieT codoii -H, -CO,H nnu -CO,Cj_gankum;

X mpeacrasinsier codoit -OH, -OCjgankun, -OCH,Ph, -OPh, -OC(O)CHj3, -OSO,CHs, -
N(CHj3),, munepuaus-1-un, -NHC(O)CH3, -NHSO,PhCHj3 unu -N(CH3)31.

2. Cnoco0 mo 1. 1, B KOTOpOM:

R! npenctasisier codoit -H mmm -CO,CHs;

X npexncrasiser codoit -OC pjankun, -OC(CHs)s, -OCH,Ph, -N(CH3), mmn -N(CH;3);51L

3. Criocob mo 1. 2,

NpUYeM YKa3aHHBIH Cr0CcO0 BKIIFOYAET OMUCAHHBIC HIKE CTAIHH:

a) mMKJIu3auus ruapasuHa ¢opmynsl 1 ¢ monydenuem 2-¢enun-2H-1,2,3-tpuasona
dbopmyusl 11 32 ogHy cTaauio

! R N=

rae
R! npenacTasisier codoit -H;
X npeacrasisier coboit -OC 1jankmn, -OC(CH3)3, -OCH,Ph, -N(CH3), nmm -N(CH3)31
b) kapbokcunmuposanue 2-(3-proppennn)-2H-1,2,3-Tpuazona ¢ nomyueHuem 2-prop-6-
(2H-1,2,3-Tpuazon-2-mn)0eH30HHON KUCIOTHI,

N= F COH

"'I> |
F N-n™  iPrvige N
— N j
002 \N_—’
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NpUYeM YKa3aHHOe KapOOKCUJIMPOBAHHE OTJIHYAETCST TeM, 4YTO HCIIOJIB3yeTCs
mzonpornmi-MgCl u CO,.

4. Criocob 1o m. 3,

NpUYeM YKa3aHHbIH CrIoco0 BKIIFOYAET ONMUCAHHBIE HIDKE CTAINH:

a) mMkausanus ruapasuHa ¢opmynsl 1 ¢ monydenuem 2-¢enun-2H-1,2,3-tpuasona

dopmyasl 11 32 ogHy cTaamio

rae
R! npenacTasisier codoit -H;
X mpencrasiser coboit -OC pjankmn, -OC(CHs)s, -OCH,Ph, -N(CHs), mmn -N(CH3)51;
b) kapbokcunmuposanue 2-(3-propdennn)-2H-1,2,3-Tpuazona ¢ nomyueHuem 2-¢rop-6-
(2H-1,2,3-Tpuazon-2-mn)0eH30HHON KUCIOTHI,

N= F. COH

A .
F N Prvigc N
— N j
CO, N

NpUYeM YyKa3aHHOe KapOOKCUJIMPOBAHHE OTJIHYAETCSI TeM, 4YTO HCIIOJIB3yeTCs

usonponuia-MgCl u CO»;
¢) peakuus 2-prop-6-(2H-1,2,3-rpuazon-2-un)oensoiiHoi kuciaotel ¢ (3aR,6aS)-2-(4,6-

AVMETHIINAPUMHUIUH-2- WT)OKTaruaponuppono| 3,4-cmupponom ¢ obpaszosanueM (((3aR,6aS)-5-
(4,6-mIMeTHIIIMPUMUANH-2-u)rekcaruaponuppoino| 3,4-cmuppon-2(1H)-wmn)(2-dprop-6-(2H-

1,2,3-Tpuazo-2-wmi)peHnn)MeTaHOHA

O o O 5

NpUYeM YKa3aHHAsS peakLus OTJan4Yaercs TeM, uro ucrnois3yercs SOCl,.

2

5. Cnocob 1o 1. 4,
NpUYeM YKa3aHHBIH CrI0co0 BKIIFOYAET ONMMUCAHHBIE HIDKE CTAIHH:
a) mukau3anus ruapasuHa ¢opmynsl 1 ¢ monydenuem 2-¢enmn-2H-1,2,3-tpuasona

¢dbopmyuel 11 3a ogHy cTaawio
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R1

H A "N
F\@/Nw%wm F\@NEN/

rae

R' npencrassier co6oii -H;

X mpencrasisier codoit -OC gjankmn, -OC(CHs)s, -OCH,Ph, -N(CHs), mmi -N(CH3)51;

b) kapbokcunuposanue 2-(3-proppennn)-2H-1,2,3-Tpuazona ¢ noayueHuem 2-GTop-6-
(2H-1,2,3-Tpuazon-2-mi)0eH30HHOIN KUCIOTHI,

N= COQH

7
F\@N“N 'PngCI i

npyUYeM yKa3zaHHOe KapOOKCHJIMPOBaHHE OTJMYaeTcsi TeM, 4ro ucrnonbdyercs LiCl,

nsonpormuia-MgCl u CO»;
¢) peakuus 2-pTop-6-(2H-1,2,3-tpuazon-2-un)den3oiiHoi kuciotel ¢ (3aR,6aS)-2-(4,6-

IUMETHIIITAPUMUIHH-2 - WT)OKTaruaponuppoo| 3,4-clmupponom ¢ odbpasosanuem (((3aR,6aS)-5-
(4,6-IUMeTHIUPUMHUIUH-2- 1) rekcaruaponuppoio| 3,4-c]muppon-2(1H)-wun)(2-dprop-6-(2H-

1,2,3-Tpuazon-2-mi)peHnn)MeTaHOHA
N N ©
Q co,H  1.SOCh rC CD_%j
H
o CI:\Q
2. H W , OCHOBaHHe
H

NpUYeM YKa3aHHAs peakLus OTJIH4YAeTcs TeM, uTo ucrnoinsyercs SOCI,.

Ed

6. Cnocob nomny4enust coenrHeHust popmysl

1
o
\©/ “N/“\f’ 'Y
|
BKJIFOYAROIIAA
H " H o

F N\ F. N‘ . e

NH; [IHOKCAIIE \©/ N
HCI AcONa, cMech BOJd — METAHOT

peakuro ruppoxsopuna (3-¢propdeHun)ruapasuHa ¢ TJIHOKCAIeM B MPUCYTCTBUU BOJIBI

w/mwmn  MeraHona ¢ obOpasoBanueM (E)-2-(2-(3-propdenum)runpasono)aneranpaeruga

BBIXOZIOM Ooiiee 90%:;
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rae

R! npenctasisieT codoit H, CO,H unu -CO,C;_gyanmku,

u

X mpencrasiser coboit -OH, -OCgankun, -OCH,Ph, -OPh, -OAc, -N(CHj),,
nunepuauami, -NHC(O)CHj3, -NHSO,PhCH3 nnn -N(CH3)s1.

7. Coenunenue Gopmysi I:

R’
F N, #~O

rae
R' npencrasisier coboit H, CO,H mm -COLCgyankun.

8. CoenuneHue 110 1. 7, BBIOpAaHHOE M3 TPYIIIbL, COCTOSIIIEHN HU3:

H
0 OMe
H Q
F N,.N-:.//\\,:;,
, v
O OH
y @]
F N tNa’/\;.

9. CoenuHenue, BHIOPAHHOE U3 TPYIIIbI, COCTOSIIEH U3
H

F N. . .N.
\©/ NTNF T OMe

2

H

=
F\@/N‘NMN‘*OH

2

H

=
F\@/N‘N A\«_{-”N‘"OEt

2

H

e
FON“NMN“DBU

2

H

Pl
F\@/N N~ Nopn

2
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H

Pt
F\@/N N Nopn

2

H

-
e

2

H

2

H
F@N\NWN\D
F H = N

T e

H

o
F\ON“N"\“"”N“NHTS

2

H

/
F.. : .N\N/\\,;N\N.Meal.

2

0. . ONe
F H P N
“NTTNF T OMe

0. _ONe
F N - N
"N NMes

0. _OMe
F N N
NTTEF TN e, )

0. _0OH

H
e
F N

10. Coenunenue, BRIOPAHHOE W3 TPYIIIBI, COCTOSIICH U3:
N
7
u
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