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CIIOCOB ITOJTYYEHMS TEPBULIMIHBIX COEUHEHUI [TUPUJIAZUHOHA

Hacrosimee wu3o0pereHne OTHOCHTCS K Crmoco0y TONyYeHHs TepOHLMAHBIX
COenMHEeHui mupuiasuHoHa. Takue coenuHeHHs U3BeCTHbI, Hanpumep, n3 WO 2012/136703
u WO 2017/178582. Kak 0OBsICHSIETCS B JAaHHBIX JOKYMEHTAaX, TaKHe COEHUHEHMs, Kak
NpaBWIO,  MOJYYalOT  TIyTeM  OOpa3oBaHUS  XJIOPAHTHIAPHUIAA  COOTBETCTBYIOLIEH
NUPUIA3MHOHOBOM KHUCJIOTBI M €ro peakuud COYEeTaHUs C IUKJIOreKCAHAMOHOM B
NPUCYTCTBHHM OCHOBaHMs. [laHHas peakuusi cHadayia OOECIEUMBAET IOJIyYEHHE CIIOKHOTO
sdupa €eHoNa, KOTOPbIH MOXKHO Meperpynmnuposate B coenuHenune ¢opmyasl (I) ¢
NPUMEHEHHEM  KaTaJUTHYeCKOro  KOJIMYECTBA  WCTOYHMKA  LHMAHWAA,  HAMpPUMEp
anieroHUMaHruaApuHa. ONHAKO MONTyUYeHHbIE 3HAUEHHS BBIXOAA HE SIBJISIOTCS ONTHMAJIbHBIMH
IUIL KPYITHOMACIITaOHOTO MPOM3BOZCTBA, U UCIIOJIBb30BAHNE BBICOKOTOKCHYHBIX IIHAHUIIOB B
NPOMBIIIJIEHHOM Macmrade HexkenarenbHo. ClenoBaTenbHO, TPeOYIOTCS albTepPHATHBHBIE,
bosee > dexTuBHBIE CIOCOOBI CHHTE3A.

B Hacrosimem n3o0peTeHnn npenyCMOTPeH aJbTePHATUBHBINA CIIOCO0 apHIIMPOBAHUS C
KapOOHWIMPOBAHUEM, KOTOPBIH (1) HCKITIOUAeT HEOOXOUMOCTD MOJIyYEHHUS XJIOPAHTHAPUAA U
(11) wuCKIIOYaeT NeperpynmupoBKy, KaTaIM3UPYEMYI0 IMAHUAOM. bbuU1 ommcaH CHHTE3
CIIOKHBIX 3(QHUPOB €HOJAa TyTeM OCYIIECTBJICHMS pEeaKLHd AapUIrajoOreHuaoB C
LIUKJION€KCAHANOHOM U MOHOOKCHJIOM YIJIEPOAa B NMPUCYTCTBUU OCHOBAHUS U MAJUIAJUEBOTO
katanmuzatopa (Negishi, E.; Liou, S.; Xu, C.; Shimoyama, I.; Makabe, H. J. Mol. Cat. A:
Chem. 1999, 143, 279). OgHako peaxiusi He MPOTEKAET MOCJe MOJYYESHUs CIOXKHBIX 3(pHpOB
€HOJIa, KOTOpbleé MOTYT OBITh BBIIEJICHbI C XOPOIIMM BBIXOZOM. B Hacrosimee Bpewms
HEOXKMIAHHO ObUIO OOHAPYXKEHO, 4YTO €CIM apwibHAas TIpPyNNa 3aMEeHeHa KOHKPETHOM
NUPUIA3MHOHOBOW TPYNIOH, TNpUCyTCTByromeld B coeauHeHnn Qopmynsr  (II), To
NOJIYYeHHBI HMCXOAHBIN CIOXHBIA 3pup eHona (PaKTUYECKH IeperpyninupOBBIBACTCS B
YCIOBHSAX peakuuu ¢ oOpaszoBaHueM coenuHeHus Gopmynsl (I) ¢ BBICOKUMH 3HaUYEHHUSIMU
BBIXOJIA.

Takum 00pa3oM, B COOTBETCTBUH C HACTOSIINM H300PETEHNEM MPEAYCMOTPEH CIIOCO0

noJy4eHus: coenuneHus Gopmyasl (1),
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R! BbIOpaH U3 rpymimel, cocrosimei u3 Bogoponaa, C-Ceankuna, C;-CsrangoreHankuna,
C,-Csankokcu-C-Csankun-, C,-Csankokcu-C,-Csankokcu-C-Csankui-, apuna u 5- wim 6-
YJIEHHOTO TeTepoapuiia, IJe TeTepoapuil COAEPKUT OT OJHOTO IO TPEX TeTepOaTOMOB,
KaXKIIbI M3 KOTOPBIX HE3aBUCHUMO BBIOPAH M3 TPYIIIBL, COCTOSIIEH M3 KHCIOPOAa, a30Ta M
Ceppl, W TIN€ APWIbHBIH U Te€TEePOAPWIbHBI KOMIIOHEHTBI MOTYT OBbITb HEOOS3aTENbHO
3aMELLEHBI,

R* npencrasister co60ii C-Ceankrn mmn C3-CoLiKIOaNKHIIT,

A' BeiGpan u3 rpymms, cocrosimeii u3 O, C(0) u (CR'RY); u

K Kb U3 R4, R6, R’ u R® HezaBucumo BBIOpAH U3 IPYIIIBI, COCTOSIIEH U3 BOAOPOIA
u C,-Cjankuna,

kaxpii u3 R u R’ HesaBucuMo BBIOpaH U3 TpyImbl, cocTosmei u3 Bogopona u Ci-
Ciankuna, unm BMecTe OHU MOTyT 00pa3oBbiBaTh C1-C3aIKHICHOBYIO LIETTb;,

TIPU 5TOM CIOCO0 BKIIFOYAET OCYLIECTBICHUE peakiuu coenuHerus popmyJsi (II),

2
X
R |\
(I
N
~N o)
|1
R

rae X mpeacTaBlisieT COOOM rajioreH;

¢ coenuHerneM (opmysl (111),

rae A' uR’, R*, R’ u R® onpenenenst mis gopmyist (I) Boime;

2

B PEAKLMOHHOM Cpefe, COAEPIKAILECH:
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(1) mayutagueBslil KaTaIN3aTop,

(11) nogxonsammii GocHUHOBBII JTUraHA WK COJb (POCPUHOBOTO JTUraHNA,

(111) moaxopsiIee OCHOBaHUE U

(1v) MOHOOKCH]I YTJIepOa,;

¢ mojyueHueM coenuHenus popmyosl (1).

Ci-Csankmnbable U C-CjankujibHble TPYIIbL, yKa3aHHbIE BBIMIE, BKIIOYAIOT,
Hanpumep, metin (Me, CH3), stun (Et, C,Hs), #-niponun (7-Pr), usonponun (i-Pr), #-Oytun
(n-Bu), uzobytun (i-Bu), émop-Oyrun u mpem-oytun (1-Bu).

I"anoren (wu rajoreHo) BKIItO4YaeT GTop, XJop, Opom u Hox.

C,-CgranoreHankuyn  BKJIIOYaeT,  Hampumep,  (ropMmerua-,  AuGTOPMETUII-,
TPUPTOPMETHII-, XJIOPMETHII-, IUXJOPMETHI-, TPUXJIOPMETWI-, 2,2 2-TpudTopsTii-, 2-
dTopatun-, 2-xjop3TWwi-, mneHtradropsTwi-, 1,1-gudTop-2,2,2-rpuxnopatmi-, 2,2.3,3-
TeTpadTOpITII-, 2,2, 2-TPUXJIOP3TIWI-, TentadTop-H-npornua U nepdrop-a-rekcun. C;-
CyrajoreHankun BKIJIKOYAET, Hampumep, (GTOPMETUI-, OUPTOPMETWI-, TPUPTOPMETHII-,
XJIOPMETHJI-, AUXJOPMETHJI-, TPUXJOpMEeTHI-, 2,2 2-tpudTopatin-, 2-propstwi-, 2-
XJIOp3TUA-, mneHrapropyTwi-, 1,1-gudTop-2,2,2-Tpuxnopatmwi-, 2,2,3,3-terpadTopITHII-,
2,2 2-tpuxiopaTiii- U renradrop-H-nponmi-. Ilpeanoururensubie C,-CeraaoreHaaKuibHbIE
IPYIIIBI MPENCTABISAIOT COO0H (TOpaNKUIIbHBIE TPYIIIB], B YACTHOCTU IU(PTOPAIKUIIBHbBIE U
TpUPTOPANKIIIbHBIE TPYIIIBI, HATPUMEP AUPTOPMETIIT U TPUHTOPMETHIL.

C3-CsLIMKIIOQNKUIIbHBIE TPYMIbl BKJIIOYAIOT, HANPUMEp, HAMpPUMeEp, LUKJIOMPOIIHI,
LIUKJIOOYTHJI, LIUKJIOTIEHTUIT I LIUKJIOT€KCHIT.

C,-Csankokcu-C -Csankuia- BKIIOYAET, HAMpUMeEpP, METOKCUMETHJI, METOKCHATHII,
STOKCHMETHJI, 3TOKCHUATHII, H-TPOMOKCUMETHJI, H-POMOKCUAITIJI, H30MPONOKCUMETHI WJIH
U30TMPOMTOKCHITHIL.

C,-Csankokcu-C,-Csankokcu-Ci-Csankun- BKJIFOYAET, HaTpumep,
METOKCHUITOKCUMETHJI-.

TepMuH HUTPO, UCTIONB3YEMBII B TAHHOM JOKYMEHTE, OTHOCUTCS K rpymme —NO,.

Tepmun apui, UCHONB3yeMbI B JAHHOM AOKYMEHTE, OTHOCUTCSI K HEHACBHILIEHHOU
apoOMaTHYECKON KapOOLMKINYECKOW rpymme, coctosmell u3 6-10 aTtoMoB yriepona,
UMEIOIIeH OHO KOJNBLO (Hampumep, (EeHIT) U HEeCKOJIBKO KOHIEHCHPOBAHHBIX (CIIUTHIX)
KOJIEL], TI0 MEHbIIEH Mepe OHO U3 KOTOPBIX SIBJISIETCS] ApOMATHYECKUM (HarpuMep, HHIAHUIL,
Hadrum). IlpennodrurenbHble apriibHBIE TPYMIbI BKIOYAOT (EeHn1, HapTUI U T. I
Haubonee npenmnouTuTensHO, apuiibHas IPyIIa MpeAcTaBisgeT coOoil (peHUIbHYIO Tpymmy.

deHnIpHOE KOJIbIIO MOXKET OBITh HC3aMCIIICHHBIM HWJIM B MOHO- HJIH HOJ'IHS&MGH.[@HHOFI
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dopme, B ciydae 4ero 3aMECTUTENN MOTYT, IO JKEJNAHUI0, HAXOIUTBCS B OPTO-, METa- W/HIIN
napa- MoJIOKeHUH(-5IX ).

5- unu 6-4yieHHas reTepoapuibHasl IPyMmIna, rae rerepoapui COAEPKUT OT OJHOTO 10
TPEX reTepoaTOMOB, KaXKIbIi M3 KOTOPBIX HE3aBUCHMO BBIOPAH M3 TPYIIIbL, COCTOSIICH U3
KHCIIOPOZA, a30Ta U CEPBl, BKIIIOYAET, HApuMep, GypaHmit, THOPEHUIT, THA3OJIIII, OKCA30JIHII,
W30KCA30JIMJI, THA30JIMJI, MUPA3OJIMI, H30THA3OJWI, MUPUIMI, TUPUAASHHWI, MHPA3UHIIL,
MUPUMUIUHIII U TPHUA30JWI. | eTepoapuibHbIi KOMIIOHEHT MOKET OBbIThb HEoOs3aTeNbHO
MOHO- WJIY TIOJIM3aMEIIeHHBIM, KaK OMUCAHO.

Ecnu apunbHble WM reTepoapribHble KOMITOHEHTBI, OMHMCAHHBIE BBIIIE, SIBJISTFOTCS
3aMeIEeHHBbIMU, OIMH HJIH HECKOJIBKO 3aMECTUTENICH MPeaIOYTUTENIbHO BEIOPAHBI U3 TPYIIIbI,
cocrosieit us ranoreHa, Ci-Csankuna, Ci-Cyranorenankuna, C;-C3aakokcu, IUAHO U HATPO.

B OXHOM BapHaHTe OCYLIECTBICHHs HACTOsmero m3obperemmss R' mpexcrasmser
co0oli HeoOs13aTeIbHO 3aMELIeHHBIN reTepoapul.

B IpyroM BapHaHTe OCYLIECTBIEHHS HACTOAMEro m3o0pereHmst R' mpencrasmser
coboli HeoOs13aTeNbHO 3aMELeHHbIH (DEHWII, TPEATIOUTUTENBHO 3,4-TMMETOKCH(EHNIT.

B OXHOM BapHaHTE OCYLIECTBICHHs HACTOSIIEro m300pereHms R’ mpexcraBiser
co0oi MeTnI.

B ocobeHHO npennoyTUTEIbHOM BapUaHTE OCYINECTBIICHUS HACTOSIIErO N300 peTeH s
R' npeacTaBisieT codoit 3,4-nuMeTokcueHnI, u R’ npencTaBisier CoO0H METHII.

B npenmoyruTensHOM BapuUaHTE OCYINECTBJIEHHMs HACTOAIIEero wu3o0pereHuss X
npencrasisiet codoii Br nnu Cl, Hanbonee npexnoururensHo Br.

B OXHOM BapHaHTe OCYLIECTBICHHS HACTOsmero msobperenms A' mpencraBisier
coboit CR'R®, u R’, R*, R°, R®>, R u R® MPENCTaBISIFOT coOol Bomopon. Takum obpasom, B
0COOEHHO TPENMOYTHTEIBHOM BapHAaHTE OCYIIECTBJICHUS HACTOALIEr0 HW300peTeHHsI
coequnenue Gopmysl (III) mpencrasisier coOOH UKIOTEKCAHIUOH.

B OXHOM BapHaHTe OCYLIECTBICHHS HACTOsmero msodperenms A' mpencrasmser
co6oit CR'R®, u R*, R®, R” u R® mpencrasmsiror coboii Bonopox, a R® u R’ Bmecre o6pasyior
STHJIEHOBYIO LIETb.

B ocobeHHO mpennouTUTEIbHOM BapUAHTE OCYINECTBIICHUS HACTOSIILETO H300pETeHHS
Al MPEICTaBIISIET COOOM CR7R8, u R3, R4, RS, R(’, R’ uR® MIPENCTABIISIFOT COOOM BOAOPO, TIPU
stom R' npeacTaBisieT co0oit 3,4-guMeTokcueHu u R’ MPEICTaBIISIET COOOI METHII.

[Mopxonsmue nmamiaaueBbie KaTanau3atopsl (1) BkimodaroT 6e3 orpannyerust PA(OAc),,
PdCl,, Pd/C, PdBr,;, PdCIy(PhCN),, Pddba,, Pd(PPhs3); u PdCly(unanammn), Haubonee

NPEANOYTUTENbHBIA  KaTtanusatop — mpencrasinser  coboit  Pd(OAc),.  Kommuectso
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najylaIneBoro  karammzaropa cocraeiser ot 0,0001 nmo 0,05 sxBuBanenra, Oonee
npeanoutuTenapHo ot 0,0001 go 0,001 sxBUBaneHTA.

Ionxomsmuit pochuHOBbIN aUras nim conu GocGUHOBBIX TUraHAOB (11) BKIOYAIOT
0e3 orpannveHusi MoHoaeHTaTHbIE pochunbl, Takue kak PhsP, Cy;P, nBuPAd,, tBusP HBF,
u XPhos, Takke OungeHTaTHbIe JuraHnbl, Takue kak Xantphos, Josiphos, DPEPhos, dcpb,
dcpp u BINAP. Haubonee npennoururenbHbie GochuHOBBIE TUTAHIbI TPEICTABISIIOT COOOH
Xantphos u DPEPhos, ecmu X =Br, u dcpb, ecniu X = Cl. KonuuectBo (ochuHOBBIX
nauranaos cocrasisier ot 0,0001 o 0,05 skBuBajenra, 6onee npeanoyrurensHo ot 0,0001 1o
0,001 sxBuBaNeHTA.

[Nomxomsimue ocHoBaHus (iil) BKJIIOYAIOT 0O€3 OrpaHUYEHUs] HEOPTraHMYECKHe
ocHoBanus, Takue kak K,COs3, Cs,COs3, Na,COs, NaOH, a Tak:ke aMHUHHbBIE OCHOBAHUS, TAKHE
KaKk TpUATHIAMUH, aum3onpornwmTwiamMud u  DBU. Haubonee mnpeanoyTutenbHbie
OCHOBAHUS MPEACTABIISIIOT COOOH TPUATHIIAMUH U TUU3OMPOMUISTUIIAMUH.

Criocob mo HacTosmeMy U300peTeHHIO OCYIIECTBISIOT B MPUCYTCTBUU MOHOOKCHIA
yrjieposa, Kak mpaBmiio, B atMocepe MoHookcuaa yriaepona. Jasnenue cocrasnsier ot 1 1o
50 6ap, Gonee mpeamoutrurensHo OoT 2 nmo 10 OGap. B kauecTBe anbTepHATHBBI MOHOOKCHT
yriiepoaa MoeT ObITh 00pa30BaH B XOA€ CrIocoda ¢ MPUMEHEHHEM TMOAXONSIIEro TeHepaTopa
MOHOOKCH/Ia yTJIepO/ia UJIH €ro MpeIlIeCTBeHHIKA.

B mpenmoutuTenbHOM — BapuaHTE  OCYINECTBJEHHS HACTOSINEro H300peTeHHs
peakIMOHHAasl Cpelda JOIMOJIHUTENBbHO COAepKUT pactBoputens (v). Ilomxomsimue
pPacTBOPUTENN BKJIFOYAKOT O€3 OrpaHUYEHHUs] MOJIIPHBIE alpPOTOHHbIE PACTBOPHUTENH, TaKUe
Kak auetonutpus, auuzoi, auokcan, THF, EtOAc, MTBE, PrCN. Haubonee
MPEINOYTUTENbHBIN PACTBOPUTENb MTPENCTABIISIET COOOH alleTOHUTPIIL.

JIOTIOTHUTENTBHO TIPEAyCMOTpeHo coenunenue GpopmyJs (I1a),

2
X
R | X
(lla)
N
~N (o)
I|?1a

1 o < 2
rme R mpencraBnser coGoli Heobs3aTenbHO 3amemneHHbli ¢Qenwn, a R™ u X

OMNMPEACIICHDI BBILIC.



JIONOJTHUTENBHO MpenycMOTpeHo coennnerne popmydsl (Ilal),

R? X
| (la1)
N7 N0

3
Rin)

rae R?u X ONpEAENEHBI BhILIE, U R} BbIOpaH M3 TPYIIIbI, COCTOSMEN U3 rajoreHa, C-
Csanxuna, C-Cyranorenankunia, C;-C;ankokcu-, IUaHO U HUTPO, U
5 n=0,1, 2 unu 3.
B Hacrosimem u300peTeHUU TaKkKe IOMONHHUTEIBHO MPEIyCMOTPEHO COEAMHEHHE
dopmynsr (ITa), roe R* mpencraBmsier coboii mermn, X mpexacrasisier coboii Br, m R™
npencrasisier coboit  3,4-numerokcudenun (1. e.  4-Opom-2-(3,4-numerokcud)eHu )-6-

METHIIMUPHUIA3HH-3-0H / coennHenue ¢popmysl (Ilala)),

Br

| RN

N

SN o

(lla1a)
0_
o)
10 N\

Ha cnenyroomeii cxeme Oosiee MOOpOOHO OMHCAHBI PEAKIMU MO HACTOSILEMY

u3o0perennto. OnpeneneHns 3aMeCTUTENCH SBISIFOTCS TAKUMHU JKe, KaK ONPENesIeHO BhIIIE.

Cxema 1
R2 AN X HO OH R2
N Y —
\H ° R @)
(I1X) (V)
R (VI)

(b)

15
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Kax mpaBuio, HeOompimne KojudecTBa CIOXHOro s¢upa eHoma dopmyns (VIII)
HETPephIBHO OOPa3yIOTCS B MPUCYTCTBHM OONBIIOTO 3(P(PEKTUBHOIO KOJIMYECTBA HM30BITKA
LIUKJIOT€KCAHANOHA U OCHOBAHUS.

Cranus (a)

Coenunenust ¢popmyinel (II) MOryT OBITH MOJTYy4YEHBI IMyTEM OCYLIECTBJICHUS PEaKIHU
nupuaazuHona Gpopmyisl (1X),

R X

|
N.

N“ ™0
T,
rne R” ompenenen Bbime mwis coenuuenust dopmyibt (I), ¢ GOPOHOBOH KHCIOTOI
dopmysl (IV),

HO__.OH

B
&

rae R' onpenenen Boune ams coenuuenus popmymnsi (I), B MPHCYTCTBUM OCHOBAHS,
MEIHOIO KaTaju3aTopa W KUCJIOpoAa, Kak, Hampumep, onucaHo B Monnier, F.; Tailefer, M.
Topics in Organomet. Chem. 2013, 46, 173.

IMoxxopsmue MenHble karanu3aTopbl BkmodaroT 06e3 orpanudenus CuCl, CuBr, Cul,
Cu(OAc), u CuyO. Haubonee mnpenmodTHTENbHBIN KaTaJIU3aTOp MPEACTaBNseT COOOMH
Cu(OAc),.

[Monmxonsiiue OCHOBaHHS BKJIIOYAIOT 0€3 OrpaHHYEHHs] THAPOKCHABI M KapOOHATHI
menounbix MetamuioB, Ttakue kak NaOH, KOH, K,CO; u Na,CO;, a Takke aMHUHHbIE
ocHoBanusi, Takue kKak EtsN, iPrNEt u nupunun. Haubonee npennouTurenbHble OCHOBAHUS
npeAcTaBysioT coboii mupuanH 1 Na,COs.

Peakunu mexny coenunernssmMu Gopmydel (IX) u (IV) npennouTutrensHO MpOBOIAT B
NPUCYTCTBHH pacTBopuTess. llomxopsimue pacTBOPUTENH BKIIOYAIOT 0€3 OrpaHHYeHHs
MOJISIPHbIE OpraHuvecKkue pactBopurtenv, Takue kak DMF, 1,2-nuxnopaTtaH, aueTOHUTPUI,
EtOAc, iPrOAc, mumermnaneramun, cyibdposan u NMP. Haubonee mpenmodrutenbHbIe
pactBopurenu npeactasisitoT codoit DMF, numernnaneramun u NMP.

Peaknuro MokHO mpoBoauTh mpu  Temmeparype ot 25°C mo 120°C, OGonee

npennoututensHo ot 40°C no 80°C.
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[TpeanoyTHTENbHO peakuusi MPOTEKAeT MNpPH HENPepbIBHOM MPOAYBKE CMECHIO
kuciaopor/a3or. KoHmeHTpaumsi KuCIOpoga MOXeT cocTaBisitb OT S go  100%,
MPEINOYTUTENBHO OT 5 10 25%, Gonee mpenmnoutuTenbHO 22% (BO3ayX).

Cranus (b)

B xauectBe anmprepHaTHBBI coenuHeHuss Gopmyiibl (II) MOryT ObITH HONyYEHBI MyTEM

OCYLIECTBIICHHsI peaKLUU nupuaasuHona Gpopmy.isl (1X),

” 0]
(IX),

rne R? ompenenen Boime s coemunenust Gopmyinsl (I), 1 X mpexcraBisier coboil
XJ10p, Opom wim #ox, ¢ coenunenuem Gopmyisl (VII),

R-1(VID),

rme R BbIOpaH u3 rpymmbl, cocrosimeit 3 C;-Cgankmna, Ci-Cgranorenankuna, C-
Csankoken, Ci.Cizankun-, Ci-Csankokcu, C,-Csankokcn, Ci.Csankun-, C,-CgrajioreHajKkuma,
C,-Ceranorenankenuna, C;-Csankokcu-Ci-CsragoreHankuna, B IpUCYTCTBUU OCHOBAHUS.

Craaus (c)

B kauectBe anprepHaTtHBBl coenuHeHust popmynbl (II), rne X mpencrasnser coboit
xnop, R' mpencraBnser coGoit apun u 5- umu G-uneHHBIH reTepOAPHI, IIe TeTepOapHI
COAEPIKUT OT OJHOTO IO TPEX IeTepOaTOMOB, KaKAbIH U3 KOTOPBIX HE3aBUCHMO BBIOpaH U3
IPYIIBI, COCTOSIIENH M3 KHCIOPOAA, a30Ta M Cepbl, U I/i€ apWIbHBIA M TeTepOapHJIbHBIN
KOMIIOHEHTbI MOTYT OBITh HEO0s3aTeJbHO 3aMELICHbl ONHHM WM  HECKOJbKUMH
3aMECTUTEJSIMK, BBIOPAHHBIMM W3 TPYIIbl, cocrosimeil u3 ranoreHa, C;-Csankuma, C;-
Csranorenankuna, C;-C3ankokcH, 1IMAHO, alleTHMJIAMUHO, HUTPO, U R’ npeaCcTaBisieT coOoi
C1-Coanxmn mmn C3-CeIUKIOATKIII, MOTYT OBITh MOJIyYEHBI ITyTEM OCYLIECTBIICHHS PEaKLIUH

anpaeruna popmydst (VI),

R (VD)

1 . .
rae R* mpencrasnsier coOoi apuin U S- Win O-4JICHHBIN reTepoapull, r1ie reTepoapu
COIEPKUT OT OAHOTO JIO TPeX IeTepOaTOMOB, KAKIbIM M3 KOTOPBIX HE3aBUCHMO BBIOpaH W3

IPYNIbIL, COCTOSLIEH M3 KUCIOPOAA, a30Ta U Cepbl, U IZ€ apUJbHBIA U TeTepOoapUIbHBIN
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KOMIIOHEHTbI MOTYT OBITb HEOOS3aTENIbHO 3aMEIIeHbl OJHUM WIH  HECKOJbKHMU
3aMECTUTEIISIMH, BBIOPAHHBIMU W3 Tpymmbl, cocrosimei u3 ramoreHa, C,-Csankwmma, Ci-

Csranorenankuna, C;-Csankokcu, UaHO, aLEeTHIAMUHO, HUTPO, ¢ (pochoHaToM (POpMYJIbI

V),

0
o 0
R'O_|l

R9O/P\(U\OR9
X V),

rme X mpexcraemser coboii xyop, u R’ mpencrasmster coboii Ci-Csankmi, B
NPUCYTCTBHH OCHOBAHHS U CIIUPTOBOTO PACTBOPUTEIIS.

[Momxonsimue OCHOBAaHUS BKJIIOYAIOT O€3 OrpaHWUYEHHUs] AJKOKCHIbI IIEeJIOYHBIX
MetaioB, Takue kak NaOEt, NaOMe, KOtBu u NaOtBu.

[Tonxonsimue CUPTOBBIE PACTBOPUTENHN BKIOUAOT Oe3 orpanndenus MeOH, EtOH,
iPrOH u tBuOH.

Peaxiuio MOXXHO MpoBOAUTE NpH TeMnepatype oT -25°C no 40°C, npeanoyTUTENbHO
ot 0°C no 20°C.

B kauecTBe anbTepHaTuBBI coequnenust Gopmymnsl (IT), rae R' npencrasser coGoii
3 4-numerokcudermn, u R* onpenenen B gopmyne (I), u X npexcrasmnser coboii Br, moryT
OBITH TMONy4eHbI C MOMOINBIO CHOCO0a, KOTOPBI BKJIOYAET OCYIIECTBICHUE PEaKIUH

coepuneHus popmyisl (IX),

N
(IX),

C TAJIOTEHUPYIOLINM CPEICTBOM C MOJyUeHHeM coequHeHus: popmysl (X),

2
X
R N
(X)
N
\I}l O
R9

o 9 )
rae X npencrasnsier coboi Br, m R” BeiOpan u3 rpymmel, cocrosimeit u3 Cl, Br u
MPEINOUYTUTENLHO npencTapisier codoi Cl;

M 3aTeM OCYLIECTBICHHMs peakuuu coenuHeHus (opmyibl (X) ¢ COeOUHEHHUEM

dopmysl (XI),
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(@)
~ (XD,

B NPUCYTCTBUHM PAIUKAJIBHOIO WHHULMATOPA M OCHOBAHUS WM TyTeM OOIydYeHMS
PEaKLIMOHHON CMeCH C TIOMOLIBI M3JIy4eHHs B BHAUMOHN OOJIACTU CIIEKTPa B MPHUCYTCTBUH
MOJXOJISIIIEr0 CEHCUOMTN3aTOPa U OCHOBAHHUSI.

[Monxonsimue rajoreHupyromue (XJIOPUPYIOMNE CPEACTBA) BKIKOYAOT THIOXJIOPUT
HATpWsL,  Mpem-OyTHITHUIIOXJIOPUT W JPYTHE  AJKWITHIOXJOpHUTHL,  XxJyiop, NCS,
TPUXJIOPU3OLMAHYPOBYIO KUCIIOTY. | UTTOXJIOPUT HATPHSI SBIISIETCS MPEATIOYTUTETbHBIM.

HavanpHyr0 peakuUui0 MOXHO TPOBOAUTH B TOMOI€HHBIX YCIOBUSX (C TpeT-
OyTWITUTIOXJIOPUTOM) WJM B NBYyX(a3HOUW cucrteMe (C BOAH. THIOXJIOPUTOM HATpHs) H
OPTaHUYECKOM pPACTBOPUTENIE B MPHUCYTCTBUH HEWTPANHM3YIOLIEr0 CPeAcTBa (KUCIOTHI,
Oydepa), kKoTopoe 10OABISIFOT OMHOBPEMEHHO ¢ PACTBOPOM THUITOXJIOPUTA HATPHSL.

Kpome Toro, peakiuro MOXHO MPOCTO MPOBOAUTH B BOAE (C TMIIOXJIOPUTOM HATPHUS
WK XJIOPOM), ¥ TIPU STOM MPOAYKT BBIIEISIOT MyTeM (PUIbTpaLIUH.

IMoxxopsinue pacTBOPUTENH BKIIIOYAIOT XJIOpOeH301, AuxjiopmeTas, Toyoia 1 MTBE.
X1opOeH30J1 U AUXJIOPMETAH SBJISIIOTCS MPEAOYTUTEbHBIMU.

ITonxonsmue MOAKUCIUTENN BKIJIOYAIOT MUHepalibHble KucioTsl (Hanpumep, HCI,
H,S04), xap6oHoBeie kuciaoTs! (Hanpumep, AcOH), hocdarnsrit Oydep, OnkapbonaT HaTpusL.

HavanbHyro peakiuio MOXHO mpoBoguTh mpu Ttemmeparype ot -5°C mo 80°C,
npennoututesnsHo oT 25°C mo 40°C.

Coenunenue (X) MOkeT OBITh BbIIEJIEHO B UUCTOH (hOpMeE MyTeM KPUCTAJUTU3ALUH W3
OPTaHUYECKOTO PACTBOPUTEJNS, NPHUMEHSEMOro /Uil pPEakUud, WM MyTeM MPOCTOro
BBIMAPUBAHUS OPTaHUYECKOro cjosi. Ero Takke MOXKHO TPHMEHSTh B pPacTBOpe B
MOCJIEAYIOLIEH peakiuu.

B cnyuae mnpespamenuss coenunenuss (X) B coemuHenue (II) mnomgxomsime
PacTBOPUTENN BKIIIOYAIOT TOJyoJ, xjiopOenson, 1,2-nmuxnopbenson, Oensonutpus, TBME,
ALIETOHUTPHJI, OyTHPOHUTPHUII, IUXJIOPMETaH, 1,2-nuxnopaTaH, STHJIALIETAT,
M30TIPOIMIIALeTaT. XIJIOPOEH30I SBISIETCS IPEATIOUTUTEIbHBIM.

Karanmuzaropsl (pa3oBoro mepeHoca TakxKe MOTYT NPUMEHSTHCS IS OOeCTIeYeHUs
YJYYIIEHHUS] B OTHOIIEHUH CKOPOCTH M BBIXOJA PEAKLUH, U BKIIFOYAIOT, Harpumep, BuysNCl u

Aliquat 336.



10

15

20

25

30

11

PanukanpHple MHULMATOPHI BKIOUAOT Oe3 orpanHmueHus AIBN, Gensounmepokcun,
naypowinepokcun, ouc(mpem-Oyrunukinorekcun)nepokcunukapoonar (DCHPC), mpem-
Oyruwiruaponepokcun, ruaponepokcun kymona (CHP), merumstunkeronnepokcun (MEKP),
nepokcoaucyybdar kamus. ['maponepokcun kymoja (CHP) u MeTHISTHUIKETOHIEPOKCHUT
(MEKP) sBIstOTCS IPEANOYTUTEIBHBIMH.

Crnenyer Taxke OTMeTUTb, uTO coenuHeHune (popmynsl (IX) MOXHO TpeBpamaTh B
coequnenue Gopmyisl (II) B ogHocTanuitHON mpouenype. Takum obpasom, coenunenue (X)
MOKET OBbITh 00pa30BaHO (M HEMPEPBHIBHO PACXOIAOBATHCS IMOCHE 00pa3OBaHMsA) in Situ, YTO
MO3BOJIIET OcyInecTBIsTh mpeodpasoBanue (IX) B (II) 3a omuHy cramuto. Kpome Toro,
CTEXHOMETPUYECKOE KOJMYECTBO OCHOBAHHS B TAHHOM ciiydae He TpeOyetcs. Kak mpasmio,
PacTBOp THUIIOXJIOPUTA HATpHs 100aBISIOT B cMech coennaenus (IX), 1,2-numerokcubensona,
OpPraHHYECKOTO PACTBOPUTENS], BOAHOrO OydepHOro pacTBopa, KaTanuszaropa (Ha3oBOro
nepeHoca U paguKaIbHOTO MHUNMATOPA. PamukanbHbBIA HHALUATODP TaK)ke MOXKHO TOOABIISATH
OJHOBPEMEHHO C PACTBOPOM THIIOXJIOPUTA HATPUSI.

B kauecTBe anbTepHATHBBI MOXKHO HCIIOJIB30BaTh (POTOXUMHUECKH KATAIU3UPYEMYIO
npouenypy. llogxonsire OCHOBaHUS B JAHHOM acCIeKTe BKJIIOYAIOT Oe3 OrpaHHyYeHHs
HeopraHudeckue ocHoBaHus, Takue Kak K,COs, Cs;CO;, NayCO;, NaHCOs, anerat Hatpus,
anerar kanusi, NaOH u ¢pocdarusrii Oydep.

Peaxuuro MoxxHO npoBoauTh npu Temmnepatype oT 20°C o 80°C, npeanoYTuTensHo
ot 30°C no 40°C.

B KauecTBe anbTepHATHBBI coenuuenne popmyist (IT), rae X = 6pom, u R' = apu (8
YaCTHOCTH, 3,4-TUMETOKCU(EHWUIT), KaK OMPENeeHO BhILIe, MOXKET ObITh MOJYYEHO MOCIe
snektponmsa nupunasuHona (IX) B mpucyrcreun coenunenus ¢popmysl (XI) u snekrposanra
B OpraHMYeCKOM pacTBopurene. JlaHHas mpouenypa XapakTepu3yeTrcs TeM MPEUMYIIEeCTBOM,
9TO HET HeOOXOIMMOCTH B TOM, 4TOOBI peakius MpoTeKala dYepe3 MPOMEKYTOUYHOE
coequHenune Gopmys (X).

DNEeKTPOIU3 MOXKHO NPOBOAUTH B PEKAME PEAKIHMH TNEPHOAWYECKOrO THUIIA, NPU
KOTOPOM TOK C ONpENENCHHbIM 3HAYEHHEM TIPOIYCKAIOT Yepe3 pPEakLHUOHHYID CMeCh C
PUMEHEHHUEM 3JIEKTPOJIOB, MPUCOETUHEHHBIX K MCTOYHUKY MUTAHUS, UITH B PEKUME PEAKI[HH
NPOTOYHOTO THUIMA, COCTOALIEM B MPOMYCKAHUHM PEAKIMOHHOH CMECH uepe3 MpPOTOUHBIH
snektpoimzep. Hanbonee mpenmouTHTENBHBIM PEXKMMOM PEAKLUH 3JIEKTPOJU3a SIBISIETCS
MIPOTOYHBIN 3JIEKTPOJINS.

[Tonxonsimue >IEKTPOIHBIE MAaTepHalbl BKJIOYAIOT O€3 OrpaHuveHus rpadur,

crexnoyraepon, DSA, Ir/Ta MOX, Ir/Tt MOX B kadecTBe Marepuana aHoja u rpadwur,
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CTEKJIOYTJIepO]l, CTajlb, MeAb, IUIATUHY B KauecTBe maTepuaina karona. IlpeamodyrurenpHblii
marepuan npeacrasisier coooit Ir/Ta MOX nnst anona u cranbs (V2A) ans xaroza.

[oaxonsIue 31eKTPOIUTI BKIFOUAOT 6e3 orpaHudenus coiu turma A” BT, e A™ =
Na", K*, NR;" (mpu 5Tom R = H wmm ankun), u rne B” = auerar, nupanar, 6ensoar, ¢propu.
JIOTIOTHUTENbHBIE 3JIEKTPOJIUTHI BKJIIOYAIOT 0€3 OrpaHNYeHUs] OPraHU4eCKUe SJIEKTPOJIUTHI, a
uMeHHO Tetpametmiryanuaud, DBU, tpustunamun, 4-N, N'-numerunamunonupunut, HFIP,
YKCYCHYIO  KUCJIOTy.  IIpeamodruTenbHble  3JIEKTPOJUTBI  NPEACTABIAIOT  COOOH
KapOOKCHJIATHBIE COJIM B BUJE NMMUBAJIATa HATPUS U KaJTUSI.

[Monmxoxnsimue pacTBOpHUTENN BKIHOYaOT Oe3 orpanwueHust cnuptel MeOH, EtOH,
iPrOH, /BuOH, HFIP, npu stom MeOH siBnisieTcst mpeanouTUTENbHBIM PACTBOPUTEIEM.

DNeKTpoau3 MOXHO MpoBOAWUTH mpu Temmepatype or -20°C go 60°C,
npennoututensHo ot 5°C no 35°C.

Takum 00pazom, B HaCTOSIEM M300PETEHUH TaK)Ke JOMOJHHUTENBHO MPENyCMOTPEHO

coenuneHue popmyisl (X),

Lo

rae R’ Boibpan u3 rpymnmsl, cocrosueit u3 Cl, Br u I, npeanouTuTensHo npeacTasiser
coboii Cl (T. e. 4-OpoM-2-XJ10p-6-MeTUINUPUIA3ZUH-3-0H).

Cranus (d)

Coenunenue ¢opmynbl (I) Moker ObITh NPEHMMYINECTBEHHO TMOJYYEHO MyTEM
ocymectBiennss peakuuu coexuHeHust ¢opmynel (II) ¢ coemunenuem ¢opmynsr (III) B
NPUCYTCTBHHM OCHOBAHHsS, MaJUIAJINEBOrO KaTaju3aropa, noaxomdmux QochuHa wiH
bochuHOBOI COTM 1 MOHOOKCHAA YTIIEPOa.

[Tomxonsimue OCHOBAHUS BKJIIOYAIOT 0€3 OrpaHUYEHUS HEOPraHWYEeCKHE OCHOBAHMS,
takue kak K,COjs, CsyCOs, Na,CO;, NaOH, a Takike aMUHHBIE OCHOBAaHUS, TaKHe Kak
TpUSTWIAMUH, aum3onpormwiTuiamMud 1 DBU. Haubonee mpenmodTutebHbIE OCHOBAHMS
NPEACTABISIIOT COOOH TPUITUIIAMHH U JTUH3OMPOINIII3 THIAMHUH.

[Monxonsimue mayulagneBble KaTaau3aTopsl BKIOUArOT Oe3 orpaHuueHust Pd(OAc),,
PdCl,, Pd/C, PdBr;, PdCI,(PhCN),, Pddba,, Pd(PPhs); u PdCly(umanammn), Haubonee

NPEANOYTUTENbHBIA  KaTtanusatop  mpencrasiser  coboit  Pd(OAc),.  Kommuectso
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najylaIneBoro  karanmmzaropa cocraeisier ot 0,0001 nmo 0,05 sxBuBanenra, Oonee
npeanouruTenabHo ot 0,0005 no 0,005 sxBUBaneHTA.

IMogxonmsmue ¢ochunbl U (HOCHUHOBBIE CONMM BKIIOYAOT O€3 OrpaHUYCHHS
mMoHoneHTaTHbie (ochunbl, Takue kak PhiP, CysP, nBuPAd,, tBu;P. HBF4 u XPhos, Takxke
OuneHTaTHble JMraHabl, Takue kak Xantphos, Josiphos, Dpephos, dcpb, dcpp u BINAP.
HaubGonee mnpeamnourutenvHbie (HOCHUHOBBIE JHraHabl MPEACTaBIsAOT coboit Xantphos u
Dpephos, eciu X = Br, u dcpb, eciu X = Cl. KonuvectBo (ocPUHOBBIX JUTAHIOB
cocraBisier ot 0,0001 mo 0,05 skBuBajenta, Oosee mnpennoututTesnibHo ot 0,0005 mo
0,005 skBuBaNieHTA.

Peakuuto nmpoeogsT B atMochepe MOHOOKCHAA yriepoaa. Jlasienue cocrasiusier ot 1
1o 50 6ap, 6onee mpenmoutuTeNbHO OT 2 10 10 Gap.

Peakunn wmexny coemmHeHueMm ¢opmynsl (II) m coemunennem ¢opmynst (III)
MPEINOYTUTENIbHO TMPOBOASIT B TMPHUCYTCTBUM pacTtBoputens. [loaxopasimue pacTBOPUTENU
BKJTIOYAIOT 0€3 OrpaHUYeHMsI MOJISIPHBIE AlTPOTOHHBIE PACTBOPUTEIH, TAKHE KaK alleTOHUTPUII,
anmson, nuokcan, THF, EtOAc, MTBE, PrCN. Haubonee npeanoYTuTeNbHbIA PAaCTBOPUTEID
NpeACTaBisieT COOOH alleTOHUTPHUIL.

Peaxuuro MoxkHO nmpoBoauTh npu temieparype ot 20°C no 120°C, npeanodTuTensHo
ot 40°C no 70°C.

PaznuyHble acmekThl U BapUAHTBI OCYIIECTBJIEHHUS HACTOSIIETO M300pETeHUs naiee
Oynyt Gonee moaPOOHO MPOMIUTFOCTPUPOBAHBI C MIOMOLIBIO CIEAYIOIINX HEOrPAaHHYHBAKO X
MIPUMEPOB.

Hcnonb3yroTes CIeayonue COKpaIeH s, § = CHHIJIET, br § = mupokuil cuHriet; d =
nyoner; dd = nBoiiHoi nybner; dt = ABOMHON TPUILIET, t = TPUILIET, tt = TPOHHOU TPUILIET, (
= KBapTeT, (uin = KBUHTYIUIET, sept = cenreT, m = myJbTuIuieT; RT = Bpems ynep:kuBaHus,
MH" = MoneKyIsipHas Macca MOJIEKYJIIPHOrO KaTHOHA.

'H SMP-cniektpbl  peructpuposanmu npu 400 MI'm, ecnum He yka3aHO HHOE, U

XUMHUYCCKUE CABUTU PETUCTPUPOBAJIN B ppm.
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IIpumep 1. Hoayuenue 4-06pom-2-(3,4-aumMeToKCH(PEHNIT)-6-MeTHINUPUAAZHH-3-
oOHa

IIpumep 1a. 4-bpom-2-(3,4-aumMeToKCHPEHNT)-6-MeTHINHPHAAZHH-3-0H

~

B pactBop 5-6pom-3-merun-1H-niupunasun-6-ona (5,00 r, 24,9 mmonb, yrcrota 94%)
B 6e3BogHOM DMF (20 mut) nmobasimsutn Cu(OAc), (1,15 r, 6,32 mmounb) u iupunus (4,1 mu,
50 mmonp). IlonyueHHyro cycnensuro HarpeBamu 10 S0°C um pgoOammsmun pactBop 3,4-
nnMeTokcudennnooponosoii kuciotel (7,05 r, 37,9 mmons) B 6e3somHom DMF (30 mi) B
TeueHue 4,5 4. ¢ MOMOLIBIO IINPULEBOr0 Hacoca. Bo BpeMs peakuuu yepes3 peakLUOHHYIO
cMmech OapOOTHpOBaNM BO3AYX NPU HMHTEHCHBHOM IE€PEMEINNBAHUU. PEakIMOHHYIO CMeCh
NepeMelIBaId B TEUEHHE IOMOJHUTENbHBIX 2 Y. U 3aTeM OXJAXKIAIU 10 TeMIepaTyphbl
okpy:xatomei cpensl. Jlobasnsmu nuxyiopmeran (100 mur) ¢ mocnenyromuM Ao0aBIeHUEM
1 M HCI (200 mu). ITonyueHHyr0 cMech nepemelnuBaiy B TedeHrne 30 MUH., OpraHu4eCcKUui
CJION OTHENsUI U BOIHBIA CJIOM SKCTPArupoBalid C MOMOIIbI0 auxyopmeraHa (2x100 wmur).
OObenuHeHHYIO OpraHUYecKyr0 (a3y MpoMbIBaIH JienssHOH Bojoi (4x100 mut), BBICYIIUBAIN
Hax Oe3BomgHbIM Na;SO; M KOHLEHTPUPOBAIHM IPU TOHMXEHHOM JIABJIIEHHH C IOJyYeHUEM
HEOYHIIIEHHOTO 4-0poM-2-(3,4-mumerokcudenun )-6-meTunnupuaasuna-3-ona (10,21 r) B Buge
KOPUYHEBOro TBepaoro BemiectBa. KomuuecTBenHbiii SAMP-ananu3 ¢ mnpUMEHEHUEM
TPUMETOKCUOEH30J1a B KaUeCTBE BHYTPEHHETO CTAHIApPTA MOKA3aJl YHUCTOTY, COCTABIISIOIIYEO
71% (Bbxonm 88%). Heouwmmmenneni nponykr cycnenaupoaiu B TBME (50 M) wu
nepemewmnBain B TedueHue 20 muH., TBME nexaHTHpoBain M TakKyl K€ MOPOLEAYpPY
NIOBTOPSUTH elle ABa pas3a. [locye BbICyIIMBaHMS OCTaTKA MPU BBICOKOM BaKyyMe TOJTyJaiIH 4-
O6pom-2-(3,4-numMeToKcupeHIT)-6-MEeTHIIITUPUAA3HH-3-0H (6,30, 4HCTOTA 95%.,
NpaKkTU4YeCKUi BbIX0Z 73%) B BHIE CBETIO-KOPUIHEBOTO TBEPIOTO BEIIECTBA.

'H SIMP (400MT'w, CDCl3): 8 7,58 (s, 3H), 7,16-7,12 (m, 2H), 6,95-6,92 (m, 1H), 3,92
(s, 3H), 3,90 (s, 3H), 2,39 (s, 3H).
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IIpumep 1b —  ajgbTepHATHBHBIH nyTh  mNoJaydeHusi  4-0Opom-2-(3,4-
AUMETOKCH(EHNIT)-6-MeTUIINHPUAA3HH-3-0HA

Craaus 1. 4-bpom-2-xJ10p-6-MeTHANHPHAA3HH-3-0H

| N Br
N\,Il 0
Cl

5-bpom-3-metun-1H-mupunasun-6-on (20,0 r, 103,8 mmonb, uucrora 98,1%),
muxyiopmeran (60 mi) u  mpem-Oyranon (1 mu, 10,5 MMonb) 3arpykaiu B PEaKToOp.
JloGaBJsiiu OmHOBpeMeHHO pacTBop rumnoxjopura Hatpus (80,3 r, 116,4 mmons, 10,8%) u
JEISTHYI YKCYCHYIO Kucioty (6,67 r, 116,4 mmous) npu 23-27°C B Teuenne 40 mux. Cmech
pazbapysin nuxiopmeranoMm (150 mut) u ¢asel pasnensui. BomgHyro ¢asy 3KCTparupoBaju
auxsiopmeTaHoM (60 mit). OObeAMHEHHYIO OPTaHUYeCKYIO a3y BbICYIINBAIH Hal O€3BOIHBIM
Na,SO4 1 pacTBOPHUTENH MOJHOCTHIO YAAJISIH MYyTEM HCIAPEHUS B POTOPHOM HCIIAPUTENE
NPY TIOHM)KEHHOM JaBIIEHHH C TOJIYYEHUEM Oenoro Kpucraumyeckoro marepuana (23,17,
gyrcrota 99% cornacHo konudectBeHHOMY AMP-ananmsy, T. . 145-148°C ¢ pasn.).

'H SAMP (400MI'w, CDCls): & 7,54 (s, 1H), 2,35 (s, 3H).

Craaus 2. 4-bpom-2-(3,4-numeroxcugeHnn)-6-MeTHINHPUAAZHH-3-0H

4-bpom-2-xjop-0-meTmnupunasua-3-od (2,00 r, 8,9 mmonb, uucrora 99%), 1,2-
mumerokcnoenson (1,48 r, 10,7 mmons), Ouc(4-Tper-Oy THIILMKIOreKCHIT)ITEPOKCHIUKapOOHAT
(0,191, 0,48 mmoub), bukapbonar Hatpus (1,13 r, 13,4 MMoue), Xopuz TeTpady THIAMMOHHSI
(52 wr, 0,18 mmonb), xaopbenson (20 r) u Boay (9 r) 3arpyskainu B kondy. CMmech HarpeBaiu
no 60°C B teuenne 2 4. Opranuueckyro ¢Gasy pa3meisuid U BOAHYIO a3y 3KCTparnpoBajH
xyopbenzonom (2x20 mi). OOBEOUHEHHBIH OpraHMYECKUH 3KCTPAKT BBICYIIMBATIH HaJ
Na,SO; u BemapuBanu C MOJNy4YeHHEM KopuuHeBoro macna (2,9 r). JlawHblli Marepuan

aHAJM3UPOBAJIH C MOMOIIBIO KonnuecTeeHHOM HPLC.
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IIpumep 1c — aabTepHATHBHBIN (OAHOCTAAMIIHBIN) NMyTh NoJay4YeHHsI 4-0pom-2-
(3,4-numeToKkcudeHnT)-6-MeTHINNPHIAZHH-3-0HA

5-bpom-3-metun-1H-mupunasun-6-on (3,0 r, 15,0 mmons, umcrora 94,5%), 1,2-
numerokcubenzon (41,4, 300 MMosb), Aliquat® 336 (0,61 r, 1,5mmonb), xmopOeH3on
(47 mn) u pocdarneiii Oydepusii pactsop (38 mu, 38 mmons, 1 M, pH = 7,2) 3arpyxanu B
peakTop ¢ nBOiHON pyOamikoit. Jlo6aBnsan OQHON MOPLHEH PacTBOP TMIIOXJIOPUTA HATPUSI
(10,6 r, 15,0 mmoib, 10,6%) u cmech nepememnBaiu B TeueHue 10 muH. mpu K. T. PactBop
nepokcuaa MetwdTHiIKeToHa (0,991, 1,5 MMonb, 32% B cMecu mIacTUQUKATOPOB, HE
comepkammx (ranat) B xyopOeH3one (9 mu) n0OaBNSIM ONHOBPEMEHHO C PAacTBOPOM
runoxyioputa Hatpus (58,1 r, 82,0 mmonb, 10,6%) B TeueHWe NPHONU3HTENBHO 3 Y. TPHU
nojnepxkanun Temneparypel npu 35°C  (mobaBneHume pacTBOpa THIIOXJIOPUTA HATPUS
3aBepmanu Ha 15 MuH. paHbine). B TeueHue naHHOro mepwona BpeMeHH nodaBisum 4
NOCJIeIOBATENbHBIE TOPLHH  S-Opom-3-meTii- | H-nupunasun-6-oHa (Kakaas MOPLHS IO
3,0, 15,0 mmonb, uuctora 94,5%; cymmapuo 12,0 r, 65,0 Mmmonb) ¢ uHTepBaiamMu 40 MUH.
MeXIy Kaxaou nopuuei. PeakimoHHyro cMmech nepemernnBanu B TeueHue 1 4. mpu 35°C.
OcTtaTouHbIi AKTUBHBIHN XJIOP YAAJSUIA C TIOMOIIBIO PACTBOpa MeTaOucybduTa HaTpus (5 mi,
10%). Cmecp nHarpeBamu 1o 80°C u BOmgHBIA HIKHUI cioll oTmensumi. PactBoputens u
OCTaTOYHOE KOJNNYECTBO 1,2-TUMETOKCHOEH30/1a YIAIsId MyTeM BaKYyMHOH IEPEeroHKH.
I'opsiunit pacruiaB mpoaykra pasdasmsinu 1-Oyranonom (73,3 T) M HOJIyYeHHBIH PacTBOP
MemieHHO oxjaxnaamu a0 0°C. IlonyueHHyr0 cycneH3w0 (UIbTPOBAIM U MPOAYKT
BBICYLIMBAJIN B CyIIMIbHOM mkady npu 60°C nmox BaKyyMom.

'H SAMP (400MI'w, CDCls): & 7,58 (s, 1H), 7,14-7,11 (m, 2H), 6,94-6,91 (m, 1H), 3,91
(s, 3H), 3,89 (s, 3H), 2,38 (s, 3H).

Ipumep 1d - ajabTepHaTHBHBIH nNyTh  mNojydeHusi 4-0pom-2-(3,4-

AUMeTOKCH(eHHT)-6-MeTHINHPUAAZHH-3-0HA

| S
Q\ o\ Pb(OAC), N-NSo
0/ + N > o
o “N” “ONa ©\
~N O/
o\

Cycniensuro HatpueBod comu  S-Opom-3-meruin-1H-nmupupasun-6-ona (0,177 T,
0,78 MMOIIb), TIONYYEHHYIO 3apaHee MmyTeM aenporoHupoBanus ¢ nomombio NaH B THF u
BBINAPUBAHUS peakMoHHOHN cMmecu, U Pb(OAc)s (0,437 1, 0,936 mmoznb) B Bepatposne (2,20 T,

15,6 mmonb) HarpeBamu B TedueHue 194, mpu  100°C. IlonyueHHYI0 KOPUYHEBYIO
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PEAKIHOHHYI0 CMeCh TacWid IyTeM Ao0aBlieHHs BOXH. HacbhleHHOro pactsopa NH4Cl.
3aTteM cMechb 3KCTparupoBaiu ¢ nomoupsto DCM, opranuueckuii cjaoil nIpoMbIBad BOAOH U
BpICylIuBanu Haj Oe3somHbiM  MgSO4.  BrimapuBaHue mnpu NOHWKEHHOM IaBJIEHUH
obecrednBao MojiyueHne HEOUHIEHHOTO POAYKTa B BHJE PacTBOpa B BepaTpoie (2,45 r).
Ilpumep le — aJbTepHATHMBHBIH HyTh  mojy4deHuss  4-0Opom-2-(3,4-

AUMETOKCH(PEHNIT)-6-MeTHINHPUAA3HH-3-0HA

| AN
B Pb(OAC), N-N"So
O/ + NI CSS
o N0
\ H
O/
o\

B pactBop 5-Opom-3-metun-1H-nupunasun-6-ona (1,10 T, 5,35 mmonb) u Beparpoa
(1,49 1, 10,7 mmons) B ykcycHoit kucnore (11 mur) nobasnsiu Pb(OAc)s (3,75 1, 6,77 Mmmonb).
ITonyueHHyro uepHyr cycneHsuro mnepemewmnBanu npu 80°C B TedeHue 16 4. 3atem
PEAKLMOHHYI0 CMECh OXJIUKTAIN 1O TEeMIEepaTypbl OKPYKAOLIeH Cpenbl U BbITAPHBAIH
MOYTH IO CYXOTO COCTOSIHMS TPU MOHMKEHHOM JaBjieHnu. OcTaTok pa30aBisuii ¢ MOMOIIBIO
DCM wu BbumBanu B BOAH. HackimeHHbI1 pactBop NaHCOs;. IlonydyeHHyro cMech
skcTparuposanu ¢ nomoupto DCM (3x), 0ObeIMHEHHBIH OPraHUYeCKUi CIIOH IPOMBIBAIIN
COJIEBBIM pAacTBOPOM U BBICYLIMBagu Han Oe3BomHbiM MgSO,. BreimapuBanue mpu
NOHIKEHHOM JIaBJIEHHH 00€CIeunBalIo NOJTyYeHne HeOUHIEeHHOro mpoaykTa (2,50 r).

IIpumep 1If — anpTepHaTHBHBIE nNyTh  mnojay4deHuss  4-0pom-2-(3,4-

AUMETOKCH(PEHNIT)-6-MeTHINHPUAA3HH-3-0HA

| S
~ B PhI(OAC), N-nSo
O/ + Nl -
o ‘N0
~ H
O/
o\

B pactBop 5-Opom-3-metun-1H-nupunasun-6-ona (1,10 r, 5,35 mmoinn) u PhI(OAc),
(2,13 1, 6,45 mmonb) B TpudTopatanone (14 mi) nobasmsnn sBepatpon (1,52 r, 10,8 Mmmonb) u
MOJIy4eHHYI0 cMmech mnepemewmnBanu npu 70°C B TeueHue 24 4. PeakunoHHyr cMmech
OXJIAXKJAIH A0 TEMIIEPaTyphl OKPYKAOLIeH Cpeapl W BBITAPUBAIH IPU TOHWKEHHOM

JaBJICHHUH.
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IIpumep 1g — anpTepHATHBHbLIH NyTb  noaydeHusi 4-Opom-2-(3,4-

AUMETOKCH(EHNIT)-6-MeTUIINHPUAA3HH-3-0HA

o
o | N Br
Br N
| N CuCl, E‘[3N N0
N + + >
*N (o] BF4 |
H
o~
oL

B cycnensuto 5-6pom-3-metiin-1H-nupunasun-6-ona (0,100 r, 0,503 mmons) u CuCl
(0,0051 r, 0,050 mmosp) B DCM (1,5 mit) nobasnsim tpudytrinamud (0,11 mi, 0,75 mmonb) ¢
nocnenyromuM  aobasienneMm  (3,4-gumerokcudenn)-(2,4,6-TpumeTundeH ) HoqoHuS
terpadTopbopara (0,302, 0,528 mmonp). IlonyueHHYHO CYCIEH3MIO MEPEMEIINBAIN B
TedeHue 14 4. mpu TemrepaType OKpyKarolled cpeabl (NOJHOE MpeBpalleHHe HCXOTHOTO
Marepuaina). PeakmoHHy0 cMech paszdasisiin ¢ nmomombio DCM, mpombIBaiyd ¢ MOMOIIBIO
BONH. HachkimeHHoro pacrsopa NH4Cl, Bombl m coneBoro pacrBopa. OpraHu4ecKuil Cou
BRICYIIMBaNK Han Oe3BomHbIM MgSO4 W BhIMApUBAIM TNPU TOHWKEHHOM JaBICHUU C
NOJIy4eHHEM HeouuIineHHoro nponykra (0,279 r).

IIpumep 1h — ajabTepHaTHBHBIA nyTh  mNoJaydeHusi  4-0Opom-2-(3,4-
AUMETOKCH(EHHT)-6-MeTHINHPHAAZHH-3-0HA — (POTOXMMHYECKHI c1ocod

Bapuant 1 — cnoco0 6e3 TBepAbIX BelleCTB

\Br

|
N‘N 0

O/

SN

4-bpom-2-xjiop-6-metunnupunasua-3-o1 (5,0 r, 15,0 mmons, uucrora 94,5%), 1,2-
IMMETOKCHOEH30J1 (5,7, 42 MMOIIB), BOZY (53T, 30 MMob)
pyrenuii(Ounupuans)auxnopuaruapat (26 mr, 0,03 mmons), aneronutpui (21 r, 511 mmonb)
u auerat kamus (5,8, 60 MMonb) 3arpyskaiu B peaktop. Cmech oONydaau B quamna3oHe JAJIUH
BOJIH 420 — 460 uM (uctounuk cera — jammna Blue Tuna ot Kessil) B Teuenne 2 gacoB npu
KOMHATHOH TeMmepaTrype C IMepeMelnnBaHueM. BomHble (a3l ypamsum mocpeacTBoM
SKCTPAaKUMU. PacTBOpHTENb M OCTATOYHOE KOJNMYECTBO 1,2-IMMETOKCHOEH30Ja YIaJsIN

IIyTeM BaKyyMHOU IEPErOHKU.
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'H SIMP (400MT 1, CDCl3): 6 7,58 (s, 1H), 7,14-7,11 (m, 2H), 6,94-6,91 (m, 1H), 3,91
(s, 3H), 3,89 (s, 3H), 2,38 (s, 3H).

BapuaHT 2 — cnoco0 ¢ cycnensueit

4-bpom-2-xop-6-metunnupunasun-3-o1 (5,0 r, 15,0 mmons, uucrora 94,5%), 1,2-
nuMerokcnOenson (5,7, 42 mmonb), pyreHuH(OunumpunuH)uxgopuaruapar (26 mr,
0,03 mmonb), ateronutpui (21 r, 511 mmonb) u anerat kanus (5,8, 60 MMOJIb) 3arpy’kanu B
peaktop. CMmech obOny4anu B nuanasoHe JUIHH BOH 420 — 460 HM (MCTOYHUK CBETa — JlamIa
Blue Tuna ot Kessil) B TeueHue 2 yacoB Ipu KOMHATHOH TeMIIepaTrype ¢ NnepeMeIInBaHHEM.
Bonsble ¢a3bl yaansnm nocpencTBoOM SKCTPAKIUU. PacTBOPHUTENIh U OCTATOYHOE KOJHYECTBO
1,2-nuMeTokcubeH301a YAAISIIN yTeM BaKyYMHOU MEPErOHKH.

'H SAMP (400MI'w, CDCls): & 7,58 (s, 1H), 7,14-7,11 (m, 2H), 6,94-6,91 (m, 1H), 3,91
(s, 3H), 3,89 (s, 3H), 2,38 (s, 3H).

Ipumep 1i. ANbTepHATHBHBIH nyTh MOJIy4€eHHUs 4-0pom-2-(3,4-
AUMETOKCH(EHHT)-6-MeTHINHPHAAZHH-3-0HA — JJIEKTPOXUMHYECKHI crocod

I\Br

PactBop 5-Opom-3-metmn-1H-nmpunasun-6-ona (2,89 r, 15,0 mmons, uncrora 98%),
Bepatpoua (50,2 r, 360 mmonb, uncrora 99%), nuBanara kamus (2,21 r, 15,0 MMostb, unucToTa
95%) B meranone (104 r, 3,26 monb, uucrora >99%) mpokaumBanu (500 mu/mMuH.) depes
NPOTOYHBIN 3JIEKTpoNn3ep (HepasaeNeHHbIH, MOBEPXHOCTh 3yekTpoaa: 80 cm’, Ir/Ta MOX —
aHOJ, HePIKABEOIIasi CTAJIb — KATO, PACCTOSIHUE 3JIEKTPOA-3JIEKTPOA = | MM) MPH MIIOTHOCTH
Toka 12,5 MA/cM®. OBecriednBaii LHAPKYJIUPOBAHNUE CMECH YEPEe3 YCTAHOBKY, COCTOSIIYIO U3
HAKOIIUTENIPHOTO pe3epByapa, Hacoca U JJEKTPONU3epa, M0 IMOJYYEHUS IIOJIHOTO

NPEeBPALIEHUs] HCXOIHOTO MaTepHuajia uepes 3 4.
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Takyro >xe o0y TpOLEAypy, KaKk yka3zaHa B mpuMepe la Bblle, MPUMEHSIIH IS
CUHTE3a COEAMHEHUHN, EPEUNCTICHHBIX HUXKE.

IIpumep 2. 4-bBpom-2-(4-meToxcupeHn1)-6-MeTHINHPHAAZHH-3-0H

~

Heounmennsiii  4-6pom-2-(4-merokcudennin)-6-merunnupuaasui-3-on (2,17 r)
NIOJIy4aJIi B BHJIE OJIETHO-KOPHUYHEBOrO TBepAOro Bemecrsa. Komndectsennniii AMP-ananms3
C MPUMEHEHHEM TPUMETOKCHOEH30Ia B KaUeCTBE BHYTPEHHErO CTaHAApTa MOKAa3aj YHCTOTY,
coctaBnsiromyro 61% (xummuecknii Beixon 88%). HeouwnineHHBI MaTepual OUYMINAIH C
OMOIIBIO XxpomaTtorpaduu Ha cunukarese (0-70% EtOAc B ukiorekcase) ¢ nojxydeHuem 4-
O6pom-2-(4-merokcudennn)-6-mernnnupunasus-3-o1a (1,10 r, 75%, uucrora 98%) B BHIE
6€eJ10ro KpUCTATMYECKOTO TBEPAOTO BEIECTBA.

'H SIMP (400MI't, CDCl3): § 7,57 (s, 1H), 7,54-7,47 (m, 2H), 7,09 (s, 1H), 7,00-6,94
(m, 2H), 3,85 (s, 3H), 2,39 (s, 3H).

IIpumep 3. 4-bpom-6-meTni-2-[4-(tpudpropmerni)penuns|nupugazus-3-on

CF3

Heouninennwrii 4-6pom-6-meTmi-2-[4-(Tpudropmernn)pennn | nupunasuH-3-oH
(2,17 r) mony4anu B BuAe OyeqHO-OekeBOro TBepaoro pemectBa. KomudectBeHHbIn AMP-
aHaJN3 C MPUMEHEHHEM TPUMETOKCHOEH30JIa B KaueCTBE BHYTPEHHEro CTaHIApTa MOKa3al
YHCTOTY, COCTaBILIOIYI0 59% (xumuueckuil BbIXOA 79%). HeouunmeHHBI Marepuan
OYHINAIN C MOMOINBI xpomarorpadum Ha cunukarene (15-55% EtOAc B uukiorekcane) ¢
nojyueHueM 4-0pom-6-mernn-2-[4-(tpudropmermn)pennn|mupunazus-3-osa (1,25, 77%,
grcToTa >99%) B BUIE 0€JI0r0 KPUCTAJUIMYECKOTO TBEPAOTO BELIECTBA.

'H SIMP (400MTI'n, CDCls): § 7,80 (d, J= 8,4 T'n;, 2H), 7,74 (d, J= 8,8 T';, 2H), 7,61 (s,
1H), 2,41 (d, J=1,5Hz, 3H).
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IIpumep 4. 4-(S-bpom-3-meTHI-6-oKconupuaa3ZHH-1-11)0eH30HUTPUI

I\Br

N
N7 0

CN

Heounmennsiii  4-(5-6pom-3-meTun-6-okconupunasud-1-mn)denzoautpun (4,56 r)
nojy4aan B BuAe Oenoro Teepmoro BemectBa. KomuuectBenubiii AMP-anamus ¢
NPUMEHEHUEM TPUMETOKCHOEH30JIa B Ka4eCTBE BHYTPEHHEIrO CTAHAApTa IMOKa3ajl YHCTOTY,
cocTaBisiromyo 33% (xummueckuil BeIxon 67%). HeounineHHBIH MaTepual OUYMINATIH C
nomMouIero XxpoMatorpaduu Ha cumkarene (20-100% EtOAc B nukiiorekcase) ¢ moixy4eHueM
4-(5-6pom-3-meTni-6-okconupunasus- 1-um)oensonutpuna (1,56 r, 60%, uucrora 86%) B
BHJIE O€JIOr0 KPUCTAJUINYECKOTO TBEPAOTO BELIECTBA.

'H AMP (400MI'w, CDCls): § 7,88-7,74 (m, 4H), 7,61 (s, 1H), 2,42 (s, 3H).

IIpumep 5. 4-Bpom-6-meTnJi-2-(N-ToJAUI)THPHIAZHH-3-0H

I\Br

N‘N o)

Heounmennsiii  4-0pom-6-metui-2-(n-tonuwn)nupunasus-3-on (1,56 r) monyvanu B
BUJE KenaToro Teepaoro BemectBa. KonudectBennoni SMP-ananu3 ¢ npumeHeHueMm
TPUMETOKCHOEH30J1a B KaUeCTBE BHYTPEHHErO CTAHIApPTA MOKA3aJl YUCTOTY, COCTABIISFOIIYEO
78% (xummueckuin BbIXOX 84%). HeouuwmmeHHBIH MaTepuas OYMINATU C IOMOIIBIO
xpomarorpadpuu Ha cuukarene (0-50% EtOAc B uukiiorekcane) ¢ nmojgydeHueM 4-0pom-6-
metui-2-(n-romwn)nupunasua-3-oma (1,1, 74%, wuucrora 97%) B BHOe Oenoro
KPHUCTAJLUTHUECKOTO TBEPOTO BEIECTBA.

'H AMP (400MI'w, CDCls): § 7,58 (s, 1H), 7,46 (d, J= 8,4 T'ny, 2H), 7,31-7. 22(m, 2H),
2,40 (s, 3H), 2,39 (s, 3H).



10

15

20

22

IIpumep 6. 4-bBpom-6-meTHJi-2-(M-TOJUI)THPHAAZHH-3-0H

Heounmennsiii  4-0pom-6-meTii-2-(M-ToJun) mupuaasul-3-o1 (1,96 r) monyyanu B
BUJIE JKEJITOIO TBEPAOrO BELIECTBA.

KonnuectBennbiii SIMP-aHanu3 ¢ nprMEeHEHHWEM TPUMETOKCHOEH30/Ia B KaueCTBE
BHYTPEHHETO CTaHJapTa MOKa3ajl YUCTOTY, COCTABISIIOINYI0 67% (xumudeckuid Bbrxon 90%).
HeounimenHspili MaTepuaa OYHINAIM ¢ TMOMOIIBI Xpomarorpaduu Ha cumukarene (20-50%
EtOAc B nmkiorekcaHe) ¢ mnosyueHHeM 4-OpoM-O-MeTHII-2-(M-TONWI)TUPUIa3HH-3-0Ha
(1,22 r, 81%, uncrora 97%) B Buae O€IOro KPUCTAITUIECKOTO TBEPIOTO BEIIECTRA.

'H AMP (400MI'w, CDCls): & 7,59 (s, 1H), 7,41-7,32 (m, 3H), 7,25-7,18 (m, 1H), 2,41
(s, 3H), 2,39 (s, 3H).

IIpumep 7. 4-Bpom-6-meTHJi-2-(0-ToJ M) THPHIAZHH-3-0H

Heounmmennsiit 4-6pom-6-meTii-2-(o-ronwn)nupuaasua-3-o1 (3,94 r) monydanu B
BUJIE JKEJITOr0 Maca.

KonunuectBennsiii SIMP-aHanu3 ¢ npuMeHEHHEM TPUMETOKCHOEH30JIla B Ka4yecTBE
BHYTPEHHETO CTaHapTa MOKa3ajl YUCTOTY, COCTABISIIOMYI0 33% (xumuyeckuii Bbixon 59%).
HeounineHHplli MaTepuan OYHUINAIN C TOMOINBIO xpomartorpadum Ha cuukarene (5-60%
EtOAc B nmkiorekcane) ¢ monydeHueM 4-0poM-0-MeTHI-2-(0-TONWI)TUPUAa3HH-3-0Ha
(1,34 1, 56%, uncrora 91%) B BUE KENTOr0 KPUCTAITMUECKOTO TBEPOTO BEIIECTBA.

'H AMP (400MI'w, CDCls): § 7,63 (s, 1H), 7,38-7,29 (m, 3H), 7,26-7,23 (m, 1H), 2,39
(s, 3H), 2,17 (s, 3H).
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IIpumep 8. N-[4-(5-bpom-3-meTni-6-okconupuaasus-1-ui)penunilaneramua

Heouumennsrii N-[4-(5-6pom-3-meTun-6-okconupunaasuH- 1 -ui)p eHu|aneTamua
(1,52 r) mony4anu B BuAe enToro TBepaoro eemectBa. KomuuectBeHHblit AMP-ananus ¢
NPUMEHEHUEM TPUMETOKCHOEH30JIa B Ka4eCTBE BHYTPEHHETO CTaHAapTa IMOKa3ajl YHCTOTY,
cocTaBisirolyr0 67% (xummueckuii Beixon 61%). HeounineHHBIH MaTepuasn OUYWINATIH C
nomo1ero XxpoMatorpaduu Ha cumkarene (50-100% EtOAc B uukiiorekcase) ¢ moixy4eHueM
N-[4-(5-6pom-3-meTun-6-okconupuaasun-1-nm)penmnJaneramuna (0,725 r, 40%, uucrora
91%) B BUAE KENTOrO KPUCTAITMUECKOTO TBEPAOTO BEIIECTBA.

'H SIMP (400MTI'n, CDCls): § 7,60 (s, 1H), 7,57 (d, J= 8,8 T';, 2H), 7,51 (d, J= 8,8 I’y
2H), 2,40 (s, 3H), 2,19 (s, 3H).

IIpumep 9. 4-bpom-2,6-1uMeTHINHPHAAZHH-3-0H

I\Br

N‘N 0

I'unpun Hatpusi B mapaduHoBoM macie (60%, 0,255, 6,66 MMoib) 10oOaBisId B
pactBop S-Opom-3-metwi-1H-nupunaszun-6-ona (1,03 r, 5,12 mmoas) B DMF (7,2 M) npu
0°C. Tlocne mnepememmuBaHusi B TedeHue 20 MuH. noOaBisiu Hoameran (6,66 MMOJIb,
0,417 Mi1) ¢ TOMOLIBIO MITIPUIIA TPU K. T. PeakIMOHHas cpeaa 3aMEeTHO HarpeBajach H
CTaHOBHIJIaCh TeMHO-(puoseToBoi. Ilocne mepememnBaHus B TeyeHHE | 4. PEAKLIMOHHYIO
CMECh TaCUJIM C TOMOIIBI) BbUIMBAHUS B cMech BogHOro pacteopa NaHCOs u NayS,0:s.
Cwmecp skctparupoBanu ¢ nomommbio EtOAc (2x) m oObenvHeHHBI OPraHWYeCKHHd CIOH
NPOMBIBAJIN C TIOMOLIBIO BOJBI U COJIEBOTO pacTBopa. BeicymmBanue Han 6e3sogabM Nay SO,y
U BBIIAPHBAHME TIPU TOHIDKEHHOM JaBJIEeHWU obecneuuBasio monydenne 1,228 r
HEOYMIIIEHHOTO MaTepHaja B BHJIE YEepHOro Teepaoro BemecTBa. OUYHCTKA € IMOMOIIBIO
xpomarorpadpun Ha cummkarene (0-70% EtOAc B mukiorekcane) obecnednBana MogydeHne
4-6pom-2,6-mumetmnnupunasua-3-oHa (0,736 r, 70,4%, uucrora >99,5%) B BUAe Oemoro

TBEPAOTO BEIIECTBA.
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'H SIMP (400MTw, CDCls): 67,51 (s, 1H), 3,8 (s, 3H), 2,32 (s, 3H).

IIpumep 10. 4-bpom-2-0yTHJI-6-MeTHINHPUAA3HH-3-0H

4-bpom-2-0yTUI-6-MEeTHIMUPHUIA3UH-3-0H TOJYyYajJd C TOMOLIBI MPOLERypHI,
AHAJIOTHYHOW OINMHUCAaHHOW B mpumepe 9, u3 l-lionOyTaHa B BUAE CBETJIO-XKEJNTOrO Macia

(1,387, 93,7%, uucrora 99%)

'H SIMP (400MTI'w, CDCl3): & 7,48 (s, 1H), 4,19-4,12 (m, 2H), 2,32 (s, 3H), 1,84-1,73
(m, 2H), 1,44-1,33 (m, 2H), 0,96 (t, J= 7,3, 3H).

Ipumep 11. (2Z)-2-[(3,4-aumeToKcH(peHNT)rHAPA30OHO|IpONaHAIb

B peaxrop ¢ aBoitHOI pyOamkoii odvemoM 5 11 3arpyskanu Boay (1,2 1) u oxmaxnanu
10 5°C. MemieHHo n00aBJisid KOHIEHTPUPOBAaHHYIO cepHYrO Kucjiaoty (104 mur, 1,90 monb)
npu noaaepxkaHuu Ttemmneparypsl Hike 25°C. Korma BHYTpeHHsIsI TemmepaTypa CHOBa
nocturna 5°C, noGasysuu nopuusimu 3,4-nuMmerokcuanwiun (198,0 r, 1,27 monb). PactBop
Hurpura Hatpus (88,31, 1,27 monb) B BOome (0,25 1) mobaBimsuin kK TeMHO-(pHOIETOBOH
cycreHsuu B TeueHue 40 MMH. IpU MOJAEp>KaHUM BHYTpeHHel Temmeparypbl Hibke 5°C.
Peaknnonnyro cmech nepememnBanu npu 0°C B TeueHue 90 MHUH. € MOCIEAYIOLIUM
nobaBleHNEM pacTBOpa 3-AMMETHIAMUHO-2-MeTtui-2-nponanans (137,2r, 1,15 monp) u
NaOAc (105,0 T, 1,27 mons) B Boge (0,75 i) B TeueHue 1 4. mpu nopnepkaHuu BHYTPEHHEH
temneparypbl Hipke S5°C. Ilocnme 3aBepiieHus noOaBieHHs OOECTIEUMBAIHN ITOCTETIEHHOE
JIOCTIDKEHHUE peakiuoHHOU cMechio 20°C B Teuenue 2,5 4. IlonyueHHYI0 YepHYIO CYCIIEH3UIO
MEePEeHOCHWIH B KOJIOy JDpiieHMeliepa oObeMOM S5 1 M peakTop MNpOMbIBAM BOmou (2 11) ¢
ynajgeHueM Ooupluel 4dacTu ocramiuerocss ocanka. [Ipoaykr B BHIe TBEpAOro BEIIECTBA

OT(UIBTPOBBIBAIH, NMPOMBIBATM Ha GuibTpe Bonoil (1,5 ;1) 1 BBICYIIMBAIM 1O MOCTOSTHHOTO
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Beca npu S50°C u BeICOKOM Bakyyme B TeueHue 40 4. ¢ mnomyuderueM (27)-2-[(3,4-
auMerokcudenmn)ruapasoso|npornanans (199 r, uucrora 92%, Bbxom 71%) B BuUze
KPacHOTO TBEPAOro BelnecTBa. JIaHHBIM MaTepuan SBJSAJCS IOCTATOYHO YHCTBIM, YTOOBI
UCIOJIb30BaTh €ro Ha cienywoumei craguu. llocne orcrauBaHus B TeueHue 16 4. mpu
KOMHATHOW TeMmeparype elle OfHA MOPLUsS MPOAYKTa OCaKAajlach M3 BOTHOW (asbl U ee
TaKke OT(UIBTPOBBIBAIH, NMPOMBIBAIN M BBICYIIUBAJIN B BaKyyMe C IHOJyY€HHEM BTOPOM
naptiu (27)-2-[(3,4-mumerokcudenmn)ruapasono|nponanais (43,7 r, uncrora 70%, BBIXOA
12%; Bbixoxn 83% niisi OObeIUHEHHBIX O0EHX MapTHiA).

'H SIMP (400MTI', CDCls): § 9,49 (s, 1H), 8,10 (br s, 1H), 7,00 (d, J = 2,6 T'n;, 1H),
6,86 (d, J =8,4Tw, 1H), 6,70 (dd, J = 8,6, 2,4 I'y, 1H), 3,94 (s, 3H), 3,88 (s, 3H), 1,98 (s, 3H).

IIpumep 12. 4-Xnop-2-(3,4-1umeToxcudeHn1)-6-Me THINMHPUAAZHH-3-0H

(2Z)-2-[(3,4-mumerokcudennm)ruapasono|nponanans (4,80, uncrora  96%,
20,7 mmonb) cycnienauposanu B EtOH (62 mun). Tpustun-2-xnop-2-¢pocdonoanerar (6,57 1,
24,9 mmonb) pobasmsin mpu 0°C ¢ mocnenyromum  pobaenennem NaOEt (2,20,
31,1 mmonb). Peaknmonnyro cmech mnepemermmBanu npu 0°C B TeueHue 45 MuH. mepen
nobasnennem eme oxHow noprmu NaOEt (2,20 r, 31,1 mmons). Tlocie mepemernnBaHusi B
TEYEeHHE IOTOJHUTEIbHBIX 45 MHUH. PEaKIIMOHHYI) CMECh TacHJIM MyTeM NOOaBJIEHUS BOMH.
Haceimennoro pactsopa NaHCO;. TlonyyeHnnyro cMmech s3kcTparupoBaiu ¢ nomoinsio DCM
(3x), oOBenUHEHHbIE OPraHUYECKHE CJIOM MPOMBIBAIH COJIEBBIM PACTBOPOM, BBICYIIMBAIIH
Han Oe3BomHbIM Na,SO; ¥ KOHUEHTPUPOBAIU TMPHU TOHIKEHHOM naBlieHuu. [lonydeHHbIH
ocratrok cycneHaupoBanu B Et,O, nepememuBanmu B TeueHue 30 MHH. U OCaIOK
OTQUIBTPOBBIBAIN ¥ BBICYLIMBAIN C MOdydyeHUueM 4-xjop-2-(3,4-agumerokcudennn)-6-
meTmnupuaasua-3-oHa (4,91 r, uucrora 98%, Bbixon 82%) B BUAE CBETJIO-KOPUYHEBOTO
TBEP/OTO BELIECTBA.

'H SIMP (400MTI'w, CDCl3): & 7,34 (s, 3H), 7,16-7,12 (m, 2H), 6,95-6,91 (m, 1H), 3,91
(s, 3H), 3,89 (s, 3H), 2,38 (s, 3H)
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IIpumep 13. 2-[2-(3,4-AumeToxcupeHn1)-6-MeTHI-3-0KCONHPUAAZUH-4-

KapOoHuI|uuKIOreKcan-1,3-11uoH

Cnocob A

B peakrop nox nasienuem (100 mun) 3arpyskanu 4-6pom-2-(3,4-gumerokcudennn)-6-
metmnmupunasuH-3-oH (3,00 r, 8,9 Mmoib), cBexeouunmnennbii 1,3-nmknorekcanuon (1,31 T,
11,6 mmonp), amerar mnammamus (0,00204 r, 0,00890 mmons) u Dpephos (0,00489 r,
0,0890 mmoub). Cucremy mpoxyBaid aproHOM U 3aTeM A00aBsuM TpHSTHWIAMHUH (2,51 mu,
17,8 mmonb) u aneronurpu (12,5 mi). Peakunonnyro cmech nepemernnsany npu 10 6ap CO
npu 60°C B Teuenue 4 4. [Tocne npoayBaHus ¢ NOMOIIBIO AT U OXJIAKIEHUS 10 TEMIEpaTyphbl
OKpY’KaroIel Cpeapl PeakMOHHYI CMeCh KOHIIEHTPUPOBAIM NMPH NMOHMWKEHHOM JaBJICHUM.
Ocratok nornomanu 8 DCM (100 mr) u npomsiBanu ¢ nomouisto 1 M HCI (75 mi). Bogs.
¢a3y skcrparupoBanu ¢ nomouplo DCM (2x100 mir). OObenuHeHHbIE OpraHUYeCKUe CJIoU
BeIcylmBany Haj Na;SO,, GuiabTpoBanu v BBIIAPUBAIN C MOTYUYE€HHEM HEOUUIEHHOro 2-[2-
(3,4-numerokcudenn)-6-mMeTuiI-3-okconupraa3suH-4-kapOOHII | LMKJIoreKcan- 1,3-1nona
(3,858 r) B Buze xenTo-kopuuHeBOil neHbl. KomnuectBeHHbii AMP-ananus ¢ npuMeHeHueM
TPUMETOKCUOEH30JIa B KayecTBe CTaHOApTa IMOKas3aj YHCTOTY, cocraBisitomyo 81,7%
(xumuveckuit Beixon 92%). Jlanuwiii Matepuan cycnenauposanu B EtOH (7,5 mut), HarpeBanu
70 TeMIepaTypbl oOpa3oBaHus (IerMbl U MepeMeLINBaIN B TeueHue 30 MUH. C MOJyYeHUEM
npo3payHoro pacreopa. llociae oxnakneHHss A0 TEMIEePaTypbl OKPYKAOLIEH Cpebl
MOJIYYE€HHBIA OCaIOK OT()HIIBTPOBBIBAIH, MPOMBIBATIH Ha (UIIbTPE HEOOIBIIUM KOJIHYECTBOM
Et,O u BRICYIIMBaIM NpU BBICOKOM BakyyMe ¢ mojydeHuem 2-[2-(3,4-numerokcudeHrn)-6-
METHJI-3-OKcomupuaa3nH-4-kapOoHmn |uukiorekcan-1,3-quona (2,819, uyucrora 99,2%,
npakTU4IecKuil BeIxo 82%) B BUE IPKO-JKENITOTO TBEPOTO BEIECTBA.

'H SAMP (400MI'n, CDCls): § 16,15 (s, 1H), 7,15-7,11 (m, 1H), 7,10-7,08 (m, 2H),
6,91 (d,J =8,4T1, 1H), 3,90 (s, 3H), 3,89 (s, 3H), 2,72 (t, ] = 6,2 'y, 2H), 2,48-2,43 (m, 2H),
2,41 (s, 3H), 2,04 (quin, J = 6,4 I'y, 2H).



10

15

20

25

30

27

Cnoco6 B

B cocyn mon nmaBnmeHuem 3arpyxanmu  4-Opom-2-(3,4-mumerokcudenmn)-6-
metmnupunasua-3-od (0,200 T, 0,603 MMoOJB), 1,3-uuknorekcanauon (0,102 T,
0,905 mmonb), Pd(OAc), (0,00276 T, 0,0121 mmonb) u Ouc(1-agmamantun)-Oyruidocdan
(0,00606T, 0,0169 mmonb). Cucremy TpoAayBalud aproHOM, 3aTeM  J00aBISIH
mumzonpormmTuiaaMud (0,21 v, 1,21 MMonb) u aneroHutpun (2,5 mut). PeakinoHHYO
cmech nepemernuBanu npu 10 6ap CO mpu 80°C B Teuenune 18 u. Ilocie oxnakaeHus 1o
TEMIEepPaTypbl OKPY)KAKOLIEH Cpeapl W MPOAYBAHMA APrOHOM pPEAKLHMOHHYID CMECh
¢bunbTpoBANIM Yepe3 MOAYIIKY 3 HeiauTa. PuiabTpar KOHIEHTPHPOBAIH MPH MOHMKEHHOM
IaBJIEHUH, OCTATOK pPACTBOPSUIM B IUXJIOPMETaHE M TPOMBIBAIM C TIOMOIIBIO BOJH.
HaceimeHHoro pactesopa NH4Cl. Bognyro ¢asy skcTparmpoBaim IUXJIOPMETaHOM (2X),
OOBEIUHEHHbIE OpraHMYeCKHWe CJIOM BbICyIIMBaNM Hax  Oe3BogHbIM  Na,SO; wu
KOHLIEHTPUPOBAJIN TP MOHIKEHHOM JAaBJICHUU ¢ ToJydeHueM 2-[2-(3,4-numeroxkcudenn)-
6-MeTwI-3-oKkconupunaasuH-4-kapoonwi Juuknorekcan- 1,3-nuona (0,2684 r) B BuUOe KeNTOU
nenbl. Komnvectsenusiii AMP-aHanmu3 ¢ nNpuMEHEHHEM TPHMETOKCHOEH30Ja B KauecTBe
BHYTPEHHETO CTaHapTa MOKa3aJl YUCTOTY, COCTABIIOMYIO 57,8% (Xumudeckuii Bbxon 67%)

Cnoco6 C

B cocyn moxm nmaeneHuem  3arpyxkanu  4-xyop-2-(3,4-mumetokcudenrn)-6-
metmnupunasu-3-oH (0,200 r, 0,698 mmons), 1,3-uuknorekcanauos (0,103 r, 0,91 mmonb),
Pd(OAc), (0,0032r, 0,014 mmonb) u 1,4-Ouc(auuuknorexcuidocduno)-Oyran (0,0064 r,
0,014 mmonp). Cucremy mNpoayBajl aproHoM, 3areMm noOasisui TpudTwiamMud (0,20 mu,
1,4 mmonb) u aueroHuTpu (2,5 mi). Peakumonnyro cMmech nepemernuaiu mpu 10 6ap CO
npu 80°C B Teuenme 18 u. Ilocne oxnmakaeHUs 1O TeMIeEpPaTypbl OKPYKArOLIEH Cpenabl U
NPONYBAHUS APTOHOM PEAKIHMOHHYI) CMeCh (DUIBTPOBAIM dYepe3 MONYLIKY W3 LIEJIHTA.
QdunbTpaT KOHLEHTPUPOBAJIU TPU MOHWKEHHOM JIaBJICHUH, OCTaTOK pPAaCTBOPSUIH B
IMXJIOPMETaHe M MPOMBIBAIM C TIOMOIIBI BOAH. HacklmeHHOro pactsopa NH,Cl. Bognyro
da3y sSKCTparupoBald JAHXJIOPMETAHOM (2X), OOBEAMHEHHBIE OPTaHUYECKHUE CIIOU
BBICYIIUBAN Haja Oe3BOmHBIM Na)SO4 M KOHLEHTPUPOBAIU NMPH MOHWKEHHOM JABICHHU C
MOJy4YEeHUEM 2-[2-(3,4-numeTokcudpennt)-6-MeThI-3-0KCOnupHuIa3nH-4-
kapOoHwi|uukiorekcan-1,3-nuona (0,295 r) B Buae kopu4HEBOH mneHbl. KomndecTBeHHBIH
SAMP-ananu3 ¢ TPUMEHEHHEM TPHUMETOKCHOEH30Ja B KaueCTBE BHYTPEHHErO CTaHAApTa

MIOKa3aJl YUCTOTY, COCTABIAIOMYIO 49% (XuMuueckuii Bbxo 54%)
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Crnenyromue CoeMHEHUS TOJTyYajId ¢ MPUMEHEHUeM criocoda A.
Ipumep 14. 2-|2-(4-MeTokcudenn)-6-MeTHI-3-0KCONUPUAA3HH-4-

KapOoHHJI|uUKI0reKcaH-1,3-1uoH

Heouninennsrii 2-[2-(4-meTokcudeHnT)-6-MeTHII-3-OKCOMUPHIA3UH-4-
kapOoHwn|uukiorekcan-1,3-quon(0,541 r)  momydaau B BUAE  OKENTOM  TEHBL
KonnuectBenueii  AAMP-aHanu3 ¢ TNpUMEHEHHEM TPUMETOKCHOEH30Jla B  KadyeCTBE
BHYTPEHHETO CTaHapTa MOKa3aJl YUCTOTY, COCTABIIOIYIO 82% (XuMudeckuii BbIxon 95%).

'H SIMP (400MT'i, CDCl3): § 16,14 (br s, 1H), 7,54-7,46 (m, 2H), 7,09 (s, 1H), 6,99-
6,93 (m, 2H), 3,83 (s, 3H), 2,73 (t, J= 6,2Hz, 2H), 2,47 (t, J= 5,9 'y, 2H), 2,41 (s, 3H), 2,10-
1,99 (m, 2H).

IIpumep 15.  2-[6-MeTn-3-okco-2-[4-(Tpudropmerni)penunn|nupuaazun-4-

KapOoHHI|uUKI0reKcaH-1,3-1uoH

CF;

Heouniennsrii 2-[6-meTHn-3-0kco-2-[4-(Tpud TopMeTi)deHm | mupuaa3zuH-4-
kapOoHwt|uukiorekcan-1,3-nmon (0,531 r) momy4anu B BUAE OPAH)KEBOW  TEHBI.
KonmnuectBenneii  JAMP-aHanu3 ¢ TNpUMEHEHHEM TPUMETOKCHOEH30Jla B  KadyeCTBE
BHYTPEHHETO CTaHapTa MOKa3aJl YUCTOTY, COCTABISIOIIYIO 76% (XuMudeckuii BbIxon 86%).

'H IMP (400MTI', CDCls): & 16,15 (s, 1H), 7,79 (d, J= 8,4 'y, 2H), 7,71 (d, J= 8,8
I'u, 2H), 7,10 (s, 1H), 2,75 (t, J= 6,4 I'y, 2H), 2,48 (t, J= 6,6 'y, 2H), 2,43 (s, 3H), 2,10-2,03
(m, 2H).
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IIpumep 16. 4-|5-(2,6-An0KCOMKIIOTreKCAHKAPOOHMT)-3-MeTHJI-6-

OKCONMUPUAA3ZHH-1-1]|0eH30HUTPHII

CN

Heounmennsiii 4-[5-(2,6-11OKCOMUKIOreKCaHKapOOHMIT )-3-MeTHII-0-OKCOTUPUIA3UH-
1-mn)6enzonntpu (0,482 1) nonydanu B Buze xkentoit neHsl. Konmuecrsennbiii AMP -ananu3
C MPUMEHEHHEM TPUMETOKCHOEH30Ia B KaUeCTBE BHYTPEHHErO CTaHAApTa MOKa3aj YHCTOTY,
coctassromyro 50% (xumudeckuii Bbixon 58%).

'H SIMP (400MTI'n, CDCls): § 16,16 (s, 1H), 7,85-7,82 (m, 2H), 7,76-7,72 (m, 2H),
7,08 (s, 1H), 2,76 (t, J= 6,2 'y, 2H), 2,49 (m, 2H), 2,43 (s, 3H), 2,11-2,03 (m, 2H).

Ipumep 17. 2-|6-MeTna-3-0Kxco-2-(I-TOJMI)MTUPUAAZHH-4-

KapOoHuI|uuKIOreKcan-1,3-11uoH

Heouninennsrii 2-[6-meTHI-3-0KCO-2~(TI-TONWIT ) TUPUAA3HH-4 -
KapOOHWI |LuKJIOTeKCaH- 1,3 -1uoH

(0,531r) monywamun B BuAe 3eneHol mneHbl. KonmuectBeHHbli AMP-aHamu3 ¢
NPUMEHEHHEM TPUMETOKCHOEH30JIa B KaueCTBE BHYTPEHHEro CTaHAapTa MOKa3ajl YHCTOTY,
cocTaBsromyo 81% (xumudeckuii Bbixon 92%).

'H SIMP (400MI'n, CDCls): & 16,13 (s, 1H), 7,47-7,43 (m, 2H), 7,25 (d, J= 8,1 Iy,
2H), 7,10 (s, 1H), 2,73 (t, J= 6,4 I', 2H), 2,47 (t, J= 6,4 'y, 2H), 2,41 (s, 3H), 2,38 (s, 3H),
2,09-2,01 (m, 2H).
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IIpumep 18. 2-[6-MeTn1-3-0Kc0-2-(M-TOJIHI)IMPUAA3 HH-4-

KapOoHuI|uuKIOreKcan-1,3-11uoH

Heouninennsrii 2-[6-MeTHII-3-0KCO-2-(M-TOHUIT ) TUpUa3UH-4-
kapOonwt|uukiorekcan-1,3-nmon (0,528 r) mody4aom B BUAE  OKENATOH  TEHBL
KonnuectBenneii  SIMP-aHanu3 ¢ TNpUMEHEHHEM TPUMETOKCHOEH30Jla B  KadyeCTBE
BHYTPEHHETO CTaHapTa MOKa3aJl YUCTOTY, COCTABISIOIYIO 83% (XuMudeckuii BbIxon 94%).

'H SIMP (400MI'n, CDCls): § 16,14 (s, 1H), 7,39-7,31 (m, 2H), 7,18 (d, J= 6,6 Iy,
2H), 7,10 (s, 1H), 2,73 (t, J= 6,4 ', 2H), 2,48 (t, J= 6,4 ', 2H), 2,42 (s, 3H), 2,40 (s, 3H),
2,10-2,01 (m, 2H).

IIpumep 19. 2-|6-MeTH1-3-0Kc0-2-(0-TOJIHI)IMPUAA3HH-4-

KapOoHuI|uuKIOreKcan-1,3-11uoH

Heouuninennsrii 2-[6-meTHI-3-0KCO-2~(0-TOJHIT ) TUPUIA3UH-4 -
kapOonwt|uukiorekcan-1,3-nuon (0,525r) moday4amu B BUAE  JKEIATOH  TIEHBL
KonnuectBenneii  SIMP-aHann3 ¢ TNpUMEHEHHEM TPUMETOKCHOEH30Jla B  KayeCTBE
BHYTPEHHETO CTaHapTa MOKa3aJl YUCTOTY, COCTABIIOIYIO 80% (XuMudeckuii BbIxon 95%).

'H SIMP (400MTI'w, CDCl3): § 16,03 (br s, 1H), 7,34-7,24 (m, 4H), 7,17 (s, 1H), 2,71
(t, J=6,2 'y, 2H), 2,46 (1, J= 6,2 ', 2H), 2,41 (s, 3H), 2,23 (s, 3H), 2,08-1,99 (m, 2H).
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IIpumep 20. N-[4-[5-(2,6-Au0KCOLUKTIOTeKCAHKAPOOHUT )-3-Me THI-6-

oxkconupuaasuH-1-uiajdpenunajaneramug

Heouunmmennsrit N-[4-[5-(2,6-THOKCOIUKIOTeKCAaHKAPOOHIT)-3-MEeTHII-0-
5 okconupunazuH-1-mwi|pernn]aneramun (0,545 1) mnonydanun B BHAE OKENTOH  TEHBI.

KonnuectBenneii  JAMP-aHann3 ¢ TNpUMEHEHHEM TPUMETOKCHOEH30Jla B  KayeCTBE
BHYTPEHHETO CTaHapTa MOKa3aJl YUCTOTY, COCTABISIOIIYIO 65% (XuMudeckuii BbIxon 83%).
'H SIMP (400MI'w, CDCl3): § 16,19 (br s, 1H), 7,59-7,47 (m, 4H), 7,09 (s, 1H), 2,74
(t, J=6,2 'y, 2H), 2,47 (1, J= 6,6 'y, 2H), 2,41 (s, 3H), 2,14 (s, 3H), 2,09-2,01 (m, 2H).
10 IIpumep 21. 2-(2,6-Iumernn-3-oxkconupuaasuH-4-kapOOHHI)UHMK/IOreKcaH-1,3-

JHOH

\T O

HeouureHHuoii 2-(2,6-nuMeTui-3-0KCOnupuna3nH-4-kapOOHMI )IIMKIIOrekcan-1,3-
mnoH (0,586 1) monmywamu B Buae kentod kamenu. KommdectBeHHbri SAMP-anamms ¢
15 NPUMEHEHUEM TPUMETOKCHOEH30JIa B KaueCTBE BHYTPEHHEro CTaHAapTa MOKa3ajl YHCTOTY,
cocTaBsromyro 78% (xumudeckuii Bbixon 89%).
'H SIMP (400MT'ti, CDCls): § 16,16 (s, 1H), 7,04 (s, 1H), 3,74 (s, 1H), 2,75 (t, J= 6,2
I'n, 2H), 2,49 (t, J= 6,6 'y, 2H), 2,35 (s, 3H), 2,11-2,03 (m, 2H).
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IIpumep 22. 2-(2-ByTHa-6-MeTHJI-3-0KCOMUPHAAZHH-4-KAPOOHUI)IHKJIOTeKCAH-

1,3-auoH

Heounmennsiii  2-(2-0yTHin-6-MeTHII-3-0KCOMUPUAA3HH-4-KapOOHUI ) IUKJIOT €KCaH-
1,3-nuon (0,559 r) monywanu B Buzpe sxenroil kamenwn. KomwdectBeHnbslii AMP-ananmus c
NPUMEHEHUEM TPUMETOKCHOEH30JIa B KaueCTBE BHYTPEHHEro CTaHAapTa MOKa3ajl YHCTOTY,
cocTaBsiromyro 73% (xumudeckuii Bbixon 83%).

'H SIMP (400MI't, CDCls): § 16,16 (s, 1H), 7,01 (s, 1H), 4,10 (t, J= 7,3, 2H), 2,73 (t,
J=6,2,2H), 2,48 (t, J= 6,6 I'y, 2H), 2,35 (s, 3H), 2,11-2,02 (m, 2H), 1,81-1,71 (m, 2H), 1,44-
1,32 (m, 2H), 0,94 (t, J= 7,3 I'y, 3H).

IIpumep 23. 2-(3-Metmnj-6-oxco-1H-nupuaasun-S-kapooHuni)uukiiorekcad-1,3-

JHOH

N
Heounmennsiii  2-(3-meTmn-6-okco- 1 H-nupunasus-5-kapOonmn)uukinorekcas-1,3-
mioH (1,480 1) monywamun B Bupe OekeBoil menbl. KonmuectBenuwii AMP-ananmus ¢
NPUMEHEHUEM TPUMETOKCHOEH30JIa B KaueCTBE BHYTPEHHEro CTaHAapTa MOKa3al YHCTOTY,
cocTaBIsIOIYIO 65% (XUMHYeCcKHi BbIX0oH 79%).
'H AMP (400MI'n, CDCls): § 16,10 (br s, 1H), 11,44 (br s, 1H), 7,09 (s, 1H), 2,80-
2,69 (m, 2H), 2,55-2,45 (m, 2H), 2,35 (s, 3H), 2,12-2,03 (m, 2H).
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DOOPMVIJIA N30BPETEHHA

I. Cnoco0 nonyuenus: coenrneHust Gopmydsl (1),

rac

R' BeIGpan u3 rpymmsl, cocrosmeii u3 Bogopona, Ci-Ceankuma, C,-CranoreHankna,
C,-Csankokcn-C-Csankun-, C,-Csankokcu-C,-Csankoken-C-Csankui-, apuwia u 5- wim 6-
YJIEHHOTO TeTepoapwiia, INe TeTepoapisl COAEPKUT OT OOHOrO /0 TPEeX TIeTepOaTOMOB,
KaXKJIbI M3 KOTOPBIX HE3aBUCHUMO BBIOPAH M3 TPYIIIBL, COCTOSALIEH M3 KUCIOPOAA, a30Ta H
Ceppl, W TIN€ APWIbHBIH W Te€TEePOAPHIIbHBII KOMIIOHEHTBI MOTYT OBITh HEOOS3aTEeNbHO
3aMELLEHBI,

R? npencrasisietr codoit C-Ceamknn miu C3-CoLIKIT0aTKIT,

A' BeIGpan u3 rpymms, cocrosieii u3 O, C(0) u (CR'RY); u

kaxapii 13 RY, RS, R7 n R® HesaBuciMo BBIGpaH 13 FPYIIIIBL, COCTOSIIEH 13 BOXOPOA
u C,-Cjankuna,

kaxpiii 13 R® u R’ Hesasucumo BbIOpaH M3 TpymIbl, cocTosiiei uz Boxopona u Ci-
Ciankuna, WM BMECTe OHU MOTYT 00pa3oBbiBaTh C1-C3aIKUIEHOBYIO 1IETIh;,

IIPH 3TOM CIOCO0 BKIJIFOYAET OCYINECTBIIEHHE peakuuu coequnerus: popmyisr (I1),
R X
| I
| (h

rae X mpeacTaBiisieT COOOM rajioreH;

¢ coenuHerueM (popmysl (111),
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R4 R R .
RS R
)
o 0

rre A' R’ R*, R’ u R® onpenenens mst popmy st (I) Bbime;

B PEAKLIMOHHOM Ccpefie, Comep Kallei:

(1) mayutagueBbIi KaTaau3aTop,

(1) nogxonsmii GocHUHOBBIHN JTUTaHA WK COb HOCHUHOBOTO JTHraHa,
(1i1) moagxopsiiee OCHOBaHHUE U

(1v) MOHOOKCH] yTIIEpO/a,;

¢ ostyueHneM coeauHeHust popmyusl (I).

1 o o
2. Crnocob mo n. 1, tme R™ mpexacrasnsier coboil HE0OsS3aTeIPHO 3aMEIleHHBIH
reTepoapul.
1 o o
3. Cnocob mo 1. 1, rne R mpexncrasmisier coboli HeoOs3aTeNIbHO 3aMEIeHHBIN
benm.
1 o
4. Croco6 mo m. 3, rme R° mnpexacraBnser coboit ¢eHmn, HeoOA3aTeNbHO

3aMeIeHHbIi OOHUM WM HECKOJBbKHUMU 3aMECTUTECIISAAMU, Bbl6paHHbIMI/I H3 TIpynIbl,

cocrosimeit u3 ranorena, C;-Csankuna, C,-Cyranorenankuna, Ci-C3aakokcH, LHAHO U HUTPO.

5. Croco6 mo 1. 4, rne R' npencrasmsier coGoii 3,4-muMeToKcubeHuL.

6. Crioco6 mo moGoMy 13 IpepIyIuX MyHKTOB, rae R® mpencrasmser coboit
METHL.

7. Crnocod mo moboMy W3 MpenbplAyIIUX MYHKTOB, Iae X BBIOpAH M3 TPYIIIEL

cocroseii u3 Br, Cl u L.

8. Criocob o moboMy U3 MPenbIAYIINX MyHKTOB, Tae X npeacTasisier codoi Br.

9. Crioco6 mo moGoMy U3 TpembIAyIIMX MyHKTOB, rae A' mpencrasiser coboit

CR'R®, uR’, R*, R’, R®, R u R® mpencrapmsiio coGoii Boxopo.



10. Cnoco0 mo nro0oMy M3 TPEnbIIyIIUX MYHKTOB, TI€ PEaKIHOHHAas cpena

JOTIOJTHUTEIBHO COAEPIKUT (V) paCTBOPHUTEID.
5 1. Cnoco6 o 1. 10, rae pacTBOpUTENb MPEACTABIISIET COOOH alleTOHUTPHUIL.

12. Coenunenue Gpopmynl (Ilala),

Yi[
N\

Br
N (o]
(lla1a)
O—
0
AN

10 13. Cnoco® momyuenust coenuneHuss Qopmynsl  (Ilala), BrmrOuarommi

OCYLIECTBIIEHHE PeaKLUU coenuHeHust Gopmydsl (X),

Br
N
R9

rae R’ BriGpan u3 rpymmsy, cocrosimeii u3 Cl, Bru I;

.

o
15 ~ (XD).

¢ coenquHerueM (opmysl (XI),

14. Crniocob mo 1. 13, rne coequnenue (X) u coenunenue (XI) BBOISAT B PEaAKIIHIO C

MpUMeHeHnEeM (POTOXHUMHUYECKU KaTaJH3UPyeMOU POLEAYPhI.



36

15. Coenunenne Gpopmysl (X),

Lo

rae R’ BeiGpan u3 rpymmsy, cocrosimeii u3 Cl, Bru 1.
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