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(57) M3o0perenne OTHOCUTCS K XMMHUYECKOH TEXHONIOTMH, & UMEHHO K crocoby momyuenus N-meTun-2-

[[3-[(E)-2-(nupuanH-2-un)arennn|- 1 H-unnazon-6-ui|cynbdanun |6enzamuna (akCUTUHHOA), a TaKKe K
aKCUTHHHUOY, OITy4YCHHOMY 3asIBJICHHBIM CIIOCOO0M. TeXHHUECKHMH pe3ybTarT 3aKI04aeTCsl, B YaCTHOCTH,
B YMCHBIICHUN YHUCIIAa TEXHOJOTHYECKHUX CTaJUH TOJydeHUs] akCUTHHNOa, HaunHas ¢ (E)-6-6pom-3-[2-
(mupunuH-2-un)BuHmI]- 1 H-uHa3omna; yBeaMueHHH BBIXOAA IEJIEBOTO MPOAYKTa PEaKLUH; YCTPaHCHUU
CIJIFHOTO HETPHATHOTO 3alaxa B Ipolecce peamn3anuil crmocoba. Crocobd momydeHuss N-meTni-2-
[[3-[(E)-2-(upumun-2-mi)stennn |- | H-uana3on-6-mi|cynbhanmn |0eH3amuna  (aKCHTHHAOA) BKITIOYACT
peakuuto (E)-6-6pom-3-[2-(nupuaun-2-min)Bunnn|-1H-ungazona u 2,2'-murnobuc[N-metundoeH3amuaa]
B IPUCYTCTBHM KapOOHaTa INENOYHOTO METalla M ackopOara IIEJIOYHOr0 MeTaa, HpH 3TOM
CIocO0 OCYIIECTBISIIOT 0€3 HCIOJIb30BaHUS KaTajau3aTopa, HO NMpH OONyYEeHWH PEaKIHOHHOH cMecH
YABTPapHOJIETOM C ATHMHON BONHBI 385-390 HM.
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MIIK: CO7D 405/04

CITOCOB ITOJIYUEHU A N-METWJI-2-[[3-[(E)-2-(ITUPU IH-2-
NIHBTEHWI]-1H-UHJIA30JI-6-UT|CYJIBOAHUIT|IBEH3AMUJIA
Onucanne n300peTeHus
OobacTh TeXHHKH, K KOTOPOi 0THOCHUTCSI H300peTeHHe

N3o0peTeHne OTHOCUTCS K XUMHUECKOW TEXHOJOTHUH, a UMEHHO, K CIIOCO0y
MOJTYYEHHUS N-metun-2-[[3-[(£)-2-(mupuaun-2-wn )stenun|- | H-unaazon-6-
wi|cynbdanun|oen3amuaa (aKCUTUHNOA), a TAK)KE€ K aKCUTUHUOY, MOJYyYCHHOMY
3as1BJIEHHBIM CITIOCOOOM.

IIpeamecTByOmuii ypoBeHb TEXHHUKH

N3 ypoBHa TexHuku wu3BecTeH  N-metun-2-[[3-[(E)-2-(mupuaun-2-
wi)stermn |- | H-uanazon-6-win|cynedanmn|oenzamun  (akcutuand, AG-013736,
MEXKIYHAPOJAHOE  HEMAaTEHTOBAHHOE  HA3BaHWE —  AKCUTHUHUO), KOTOPBIA

XapaKTEPHU3YyETCs CIICAYIOMEH CTPYKTYPHOU (PopMyITO¥:

N—NH

|

TZ

bpytro-hopmynoii: CoHisN4OS

MonekynspHoi Mmaccoii: 386,47

M3BecTeH JEKapCTBEHHBIM TMpenapar W3 TPYNNnbl MPOTUBOOIMYXOJIEBBIX
CPEICTB Ha OCHOBE aKCHUTHHHMOA C TOpProBeiM HazBaHueMm «Wummra» (Inlyta).
CornacHo HWHcTpykuuu mno meaunuHckomy npumeHeHuto JIIT-003983-291116
(manee WMII «Wunura») mnpenapar NPUMEHSAETCS TIPH  PACIPOCTPAHEHHOM
MOYCYHO-KJIETOYHOM pake (B KaueCcTBE TEpamuu BTOPOW JUHUH). AKCATHHHO
MPEACTABIACT COOONH MOIIHBIA WU CEJICKTUBHBIA HMHTUOUTOP THUPO3UHKUHA3BI

pernientopoB (axtopa pocra suaorenus cocyqaos (VEGFR-1, VEGFR-2, VEGFR-



3), ydacTBYIOIMKA B MEXaHW3Max MaTOJIOTHUYECKOTO AaHTHOTEHE3a, OIMyXOJEBOTO
pocTa W METacTa3MpPOBAHUS 3JI0KAUECTBEHHBIX HOBOOOpazoBaHWi. AKCHUTHHHO
uarnoupyetr dochopunuposanne VEGFR-2 B cocynmax kceHOTpaHCIIAHTAHTOB
3JIOKQYECTBEHHBIX HOBOOOPA30BaHUH, SKCIPECCUPYIONIMX PEIETITOPHI-MHUIIICHH 71
vivo, a Takke o0ecrieunBacT 3aMEICHHE OIyXOJEBOTO POCTA, PErpecc W
WHTHOMPOBAHUE METACTA3WPOBAHUSA MHOTUX OSKCTICPUMEHTAJIbHBIX MOJACTCH
3JI0KQYECTBEHHBIX HOBOOOPA30BAHMA.

AHanmu3 JMTEpaTyphl, OMUCHIBAIONICH MOAXOJbl K CHHTE3y AaKCUTHUHHOA,
MO3BOJISIET BBIACIUATH HauOoOJiee COBEPHICHHBIH CMOCOO €ro MOJIy4YeHUs,
3aKITIOYAIOIUICSA B cTpaTernueckoM gopmupoBanuu C-S CBS3M peakiMeit Kpocc-
coueranuda. Tak, B MeKIyHapoAHOW nmaTeHTHOUW myOnukammun WO 2006048745 Al
(omy6n. 11.05.2006; MIIK: CO07D 401/06; C07D 405/04) m poacTBeHHOMH
naTeHTHOH 3asBke PO Ne 2007114112 (omy6u. 10.12.2008; MIIK: CO7D 405/04),
OMHCAHBl CMOCOOBI MOJYUYEHUsI AKCUTUHUOA U €r0 MPOMEKYTOUHBIX COSTUHEHUH.
3alumIneHHOe MPOU3BOJHOE AKCUTHHUOA TOJIydalu B3auMoAehcTBUEM 6-H010-3-
((E)-2-mpuauH-2-uin-BuHWNI)- 1 -(TeTparuapormpan-2-ui)- 1 H-uaaazona C
2-mepkanTo-N-MeTHIOCH3aMHUIOM B MPUCYTCTBUU KapOoHaTa 11e3usl U KOMIUIEKCa
[1,1"-6uc(mudennndocduno)depponeH|auxaoprnamiaams(1l) c XJIOPHCTHIM
meTmiieHoM. [lomydennsiii 6-(2-mepkanto-N-metunoenzamua-3-((K)-2-mupuana-
2-un-BuHWN )- 1 -TeTparuaponupan-2-wi)-1H-uagazon  ouwmmanu  KOJOHOYHOU
xpoMarorpadueit. BbIxom 3amuimeHHOr0 MPOWU3BOJIHOTO aKCHTHHHOA COCTaBHIT
54%. Ha 3akioudTeNnbHOH  CTaguM  CHHTE3a  yAASIM  3alUTHYIO
TETParuAPONUPAHUITHLHYIO rpyniy JeHCTBAECM MOHOTHPATA
N-TOYOJICYTL(OKHUCIIOTH B Cpe/ie METaHOJIA MPH HarpeBaHuu. Berxon akcutuanbOa
98%, uncrora 98,8% mo BOXKX.

CyImecTBEHHBIM HETOCTATKOM YKA3aHHOTO CToco0a SIBIISIETCS BO3MOYKHOCTh
o0pa3oBaHMUs TEHOTOKCHYHOW TPHUMECH METHJITO3WJIaTa B YCIOBHUAX YIAJICHUS
terparuapornupanwibHoi 3ammThl [A. Teasdale, er al., “A Detailed Study of
Sulfonate Ester Formation and Solvolysis Reaction Rates and Application toward
Establishing Sulfonate Ester Control in Pharmaceutical Manufacturing Processes”,

Org. Proc. Res. & Dev. 2010, 14, 999-1007]. CormacHo MeXIyHApOJIHOMY



HopMaTtuBHOMY JAokymeHTy ICH M7 pomyctumble YPOBHM TE€HOTOKCHUHBIX
pUMECEH B JICKAPCTBAX 3aBUCAT OT JOIYCTUMBIX CYTOUHBIX 7103, KOTOPHIE B CBOIO
ouepeb PACCUMTHIBAIOTCS UCXOS U3 MPOAOKUTEIIEHOCTH JiedeHus. OnpeencHme
T€HOTOKCHYHBIX TIPUMECEH B JIEKAPCTBEHHBIX CPEACTBAX SBJISETCSA CIIOKHOU
3a/aueii, TOCKOJIbKY aHAIMTHYECKass METOJWKA WX OMPENCICHHS MOKHA UMETh
npeaen obuapyxenms B paiione 1-5 m.a. (0,0001-0,0005%) [O.A. Marseesa,
E. JI. KoBaneBa. «CoBpeMeHHbIE MOAXOAbI K OLIEHKE COJEPKAHUA T€HOTOKCUYHBIX
nmpuMeceit B JIEKapCTBEHHBIX cpencTBax (0030p)», Xum.-papm. XK., 2015, 49 (11),
41-48].

B marente Kutas Ne 103570696 B (omy611. 24.02.2016; MIIK: CO7D 405/04,
CO7D 405/06) axkcutuHHO mosydaad CHOCOOOM, aHAJIOTMYHBIM OMHCAHHOMY B
MexayHapoanor myOmukanuu WO 2006048745 Al. Otnauums 3aKii04aliuch B
croco0ax MOJYUYEHHUs UCXOJHBIX BEIIECTB. BBIXOJ 3aIUIIEHHOTO MPOU3BOIHOTO
akcuTuHuOa — 86,7 %, akcuTuHUOA TTOCIe Y AajaeHus 3aluTHON rpynbl — 95,4 %.

B narentno#i 3asBke Kurtas Ne 109503552 A (omy6s. 22.03.2019, MIIK:
CO07D 401/06, CO7D 405/16) packphiT cnoco0 TONy4YeHHs aKCHTHHHOA W3
(E)-6-auTpo-3-[2-(2-mupu et ) BuHII- | -(2-TeTparuaponupanmi)- | H-namazona,
KOTOPBIH BOCCTaHABJIMBAIH, TAA30THPOBAIIH, TPOBOIMIN PEAKIHIO 3aHAMelepa
BBOJMJIM  TIOJyYCHHOE HWOMANMPOM3BOJHOEC B PEAKIUIO KPOCC-COUETAHUSA C
METHUATHOCATUIIAIATOM, KOTOpas TPOBOAWIACH B TPHCYTCTBHH TAJLIATHEBOTO
Karaju3aropa W TMOIXOAIIET0 OCHOBaHMS (kapOoHAaTa WM THAPOKCHAA IE3HS,
JUU30TMPONAJIAMIAHA). 3alUTHYIO TPYNNy YAAISId JACHCTBHEM MOHOTHApATa
n-tonyoicyibdokucioTsl. Ha 3aBepmiaromem 3tame CHHTE3a MPETIICCTBEHHUK
akcUTHHUOA,  COoACpXKAaIMK  CIIOKHOA(HpPHYIO  rpymmy,  obOpabareiBaiu
METHJIAMHUHOM, TIPH 5TOM OOpa30BBIBAJICS COOTBETCTBYIOIIMM METHIIAMUI.
KoHkpeTHBIE yCIIOBHS TIPOBEICHUS BCEX PEAKIMi, a TaK)Ke BBIXOJ W YHUCTOTA
MPONyKTa B OMHCAHWM K 3asABKEe HE TPHUBEACHBI, a CTPYKTYPHI TMOJTYUYEHHBIX
XUMUYECKAX COCTMHCHUN HE TTOATBEPKACHBI AaHATUTHICCKAMH METOIaMH.

B pa6ore [M. Tang, Y. Kong, B. Chu, D. Feng «Copper(I) Oxide-Mediated
Cyclization of o-Haloaryl N-Tosylhydrazones: Efficient Synthesis of Indazolesy,
Adv. Synth. Catal. 2016, 358, 926 — 939] akcuTuHHO CHHTE3WPOBATH



B3anmozeiicteuemM  (F)-6-6pomo-3-(2-(mupuaun-2-un)Bunmn)-1 H-ungazona ¢
2-mepkanTto-N-MeTUI0CH3aMUIOM B TPUCYTCTBHM  alerara  majuiaaus,
4,5-6uc-(nudennndocduno)-9,9-mumernnkcanTeHa (Xantphos) "
quuzonponuiidTuiamMuia B 1,4-guokcane npu temmneparype 101 °C. Koneunbiii
MPOAYKT OUHMINAIM KOJIOHOUHOW Xpomatorpadueir. Brixon axcutmHmbGa mocie
ouncTKu coctaBui 54 %.

B pa6ote [Li-Hai Zhai, Li-Hong Guo, Yang-Hui Luo, Yang Ling and Bai-
Wang Sun «Effective Lab-Scale Preparation of Axitinib by Two Cul-Catalyzed
Coupling Reactions», Org. Process Res. Dev. 2015, 19, 7, 849-857.
DOI: 10.1021/acs.oprd.5b00123] onmcan cnoco® mMoayuyeHHUs aKCUTHHUOA ¢
WCIOJIb30BAHUEM 3AIIMTHOW TPYIIbBI U €€ MOCIeAYIOmUM yaaneauem. s sroro
CHayvaJia MPOBOAUIIN PeaKuio 6-1o-3-[2-(mupuauH-2-mi )-BUHWI |- 1 -(TeTparuapo-
2H-nupan-2-un)-1H-unnazonom Cc 2-mepkanTo-N-MeTuI0eH3aMuI0M B
npucytcteun  womuaa wmenu(l), 1,10-penanTtpommHa m kapOoHaTa Kanmus B
mametunipopmamuae mpu 100 °C.  [lomydueHHOE MPOM3BOAHOE AKCUTHHHOA
COZIepKAJI0 3ALMMTHYIO TPYNIy MpU aToOMe a30Ta B MOJOXKEHWHM | HHAA30ja.
OcraTtouHOEe coaepKaHWUE MEAU B TOJYIMPOAYKTE KOHTPOJIHUPOBAIH METOIOM
aTOMHO-a0COpPOIIMOHHON  CHEKTPOCKOMUHU. TeTparuaponupaHuIbHYIO 3allUTy
yaaJIaId AeicTBHEM XJIopoBoaopoaHo# kuciaoTel mipu 60 °C. Ilocne oxmaxaeHus
peaknronHo# Maccel 10 10 °C u qoGaBiaeHns Kk HEl METaHOJIa U BOJHOTO pacTBOpa
kapOOHaTa KaiWsl BBIMAAA OCAAOK. TBepapld TPOAYyKT (UIBTPOBAM W
MOCJICTIOBATEIFHO TPOMBIBAIM BOJOW, 3TAHOJIOM, STHJAETaTOM. AKCHTHHHO
BBIJICISUTA B (hopMe MOHOTHApaTa. JlanpHeimme onepanuy TPOBOIMIHCH C TIEITBIO
MOJTYYCHHST aKCUTUHAOA OTPEICTICHHOW KPUCTA/UTHYESCKOM MOU(DUKATIVH.

K Hemoctarkam BCEX ONMHCAHHBIX BBIMIE CHOCOOOB MOXHO OTHECTH
MPUMEHEHHUE KaTaJM3aTOPOB HA OCHOBE TEPEXOAHBIX META/UIOB, TaKUX Kak
najuTaiii WA Meb, WCIOJIh30BAHUE 3AMMUTHBIX TPYMI, BBEACHUEC W yNAJICHUE
KOTOPBIX TpeOyeT OMOJHUTENBHBIX TEXHOJIOTHUECKHX CTQAWid, a TakkKe
HEOOXOMMOCTh OUHMCTKH TIEJICBOTO MPOAYyKTa KOJIOHOYHOW Xpomarorpadueid, 9To
TPYAHO OCYIIECTBMMO B YCJIOBHSX MPOMBINIICHHOTO MPOW3BOACTBA. YKa3aHHBIC

HEJIOCTATKU BJIEKYT 3a COOOW 0053aTeNibHbI KOHTPOJb AKTUBHOCTH M CTENEHU



pEereHepalMyu  Karajau3aTopa, a TakKXKe COACPKAHUA TKEJIbIX METAJIOB B
(hapmarieBTHUECKON CyOCTaHIIMHA aKCUTHHUOA.

B narenthoii 3aaBke CILIA No 20180370911 Al (omy6n. 27.11.2018; MIIK:
C07C319/14;  C07D213/70,  C07D215/36;  C07D235/28,  C07D239/38;
C07D277/74, COTD285/16; C07D311/54) 3aasnennt crnocoObl oOpaszoBanus C-S
CBSI3U TMpH OOJYyYEHUHM CBETOM. B ONHWCAaHHOM BapUAHTE OCYILECTBJICHUS
M300pPETEHHUST PEAKUHUSI KPOCC-COUETAHHUS TeTEPOAPWITAIONEHUAa C THOJIOM
WHULMUPOBAJIACH CBETOBBIM M3JIydeHHUEM O€3 HMCIOIb30BaHUA KaTalu3aropa Ha
OCHOBE TIEPEXOAHBIX METAJUIOB WJIM OpraHudeckux ¢dotokatanuzatopon. [lox
CBETOBBIM M3JIyYEHHEM TOHMMAIOT yJbTpaduonierooe uznyuenue (ot 10 M 1o
380 um), Bunumoe umznyuenue (ot 380 mm go 700 HM) u conHeuHsli cBeT. B
KQueCTBE HWCTOYHHMKA OOJYUYEHUs  HUCIMOJIb30BAIMCH  CBETOAMOIbI,  JIAMITBI
HakanuBaHus, Y®-mamnbl. TUNWYHBIM TPUMEPOM TAKOW PEAKIUU  CIIY)KUT
B3aumojelictBue 4'-Opomanerodperona wu  n-mepkanrotoinyoija B JIMCO,
BHITIOJIHSEMOEC B MHEPTHOW arMocdepe B MPUCYTCTBHM KapOoHATa IIE3MA.
PeakiinoHHy0 cMech moMeImanu B cocy, cHaOkenubi LED-m3nyuarenem. [locne
AKCTPAKIMKM TPOAYKT TOJBEPraJii OKOHYATEIHHOW OYHUCTKE TIPH ITOMOIIHA
ddmr-xpomarorpadun. Takke B BBIIICYKA3aHHOW MATCHTHOW 3asBKE MPHUBEIACH
CPaBHUTENIBHBIM aHAJIN3 PA3IMUHBIX CyOCTparoB W ocHoBaHWi. [Ipakrmueckas
IIEHHOCTh JAaHHOW CHHTETHUYECKOW METOAOJOTHM Obljla MPOJEMOHCTPUPOBAHA
nyTeM MOAU(HUKAIMK JICKAPCTBEHHBIX BEIIECTB, COACPIKAIUX TaJOTeH B
apoMarndeckoM Kkoubite. [ sroro wmcmosnbs3oBamuck mHrHOMTOpHI 11B-HSDI,
uHaoMeTarH, denodudpar, MOKIOOEMU W THUAPOXJIOPOTHA3WA. B KadecTse
OCHOBAHHWA BBIOMPAJIOCH OJHO M3 CIEAYIOIIUX COSAUHEHUH: KapOoHAT INe3us,
kapOoHaT Kayius, KapOoHAT HaTpusi, KapOoHAT pyOuaus. 3asBi€HHBINH Ccrnocod
o0JlalaeT HECKOJIbKMMHU TPEUMYIIECTBAMHU, BO-TIEPBBIX, HEUCIIOIb30BAHUE
KaTaJIn3aToOPOB HA OCHOBE MAJIAAMS WM MEIW, BO-BTOPHIX, aKTHUBAIIHS PEAKIIAN
U3ITyYCHHEM CBeTa, B TOM uYucie Y@ wu3IyueHWeM, BUIUMBIM H3TYUCHHEM,
€CTECTBEHHBIM COJTHEYHBIM U3TyUCHHUEM, B-TPETHUX, BO3MOXHOCTb
MacITabMpPOBAHUA 3arpy3KH PEAKIIMH, HA UTO YKA3bIBAIOT MMPUBEICHHBIC IPUMEPHI.

AHanoruyuabie CITOCOOBI OCYHICCTBIICHUA BSaHMOHeﬁCTBHH



reTepOoapPWITAIOTSHUAOB W THOJIOB OMMMCAHBI TEMH JK€ aBTOPaMH B HAy4YHOU padoTe
[Bin Liu, Chern-Hooi Lim, Garret M. Miyake «Visible-Light-Promoted C—S Cross-
Coupling via Intermolecular Charge Transfer», J. Am. Chem. Soc. 2017, 139,
13616—13619]. AxkcuTuHMO TIEPEUYUCIIEH CpPEIM JIEKAPCTB, COAEP KAIMX
apwicynbpaHUIbHBIA (pParMeHT, KOTOpbIe MOTJIM Obl OBITh CHHTE3UPOBAHBI C
WCIOJb30BAHUEM TMPEIJI0KEHHOTO0 B JaHHOM pabote cmocoba. OaHako
MPAKTUIECKAst BO3MOKHOCTh TAKOTO CHHTE3a OCTajach HE MCClieoBaHHOM. Bmecte
c TeM u3BecTHO, uTo akcuTHHUO ((E)-u3omep) cmocoOeH H30MepU30BaTHCS B
COOTBETCTBYIONMNA (Z)-M30Mep TOA ACHCTBUEM U3IYUYCHHS] C JJIMHOW BOJIHBI
365 um. OOparHOe MpeBpalieHUEe MPOUCXOJAUT NPH OOJYYEHUH CBETOM C JJIMHOU
BoHBI 385 HM. Takum oOpa3om, ONMUCaHHBIN BbIIE CMOCOO0 (POTOXMMHUYECKOTO
CUHTE3a akcUTHHHOA 0e3 KaTajau3aTropa BO3MOXKEH MPHU YCIOBUH MCHOJIb30BAHUSA
MCTOYHUKA CBETA C MOAXOMAIICH IMHON BOJHBL. [Ipu oOmydeHun akcuThHMOA
CBETOM C JJIMHON BOJHBI 385 HM B BOJHOW Cpelie HE MPOUCXOJUT PEAKIUU
[2+2]-umknonpucoeiMHeHrs] ¢ 00pa30BaHUEM COOTBETCTBYIOIIETO HUKIAYECKOTO
auMepa akcutuHuOa. CTOUT OTMETUTD, uTO (Z)-akcuTUHUO mpossiseT B 43 pasza
MEHBIIYI0 MHTHOMPYIONIy0 akTUBHOCTH B oTHomeHur VEGFR2 [D. Schmidt,
“Axitinib — A Photoswitchable Approved Tyrosine Kinase Inhibitor”,
ChemMedChem, 2018, 13 (22), 2415-2426].

IIporotnnmom cmocoba MO HACTOAIMIEMY HM300PETEHHIO SBJISAETCS CIOCo0
MOJTyYCHHST aKCUTHHUOA, T/Ie B KAUECTBE KAaTaju3aTopa PEakimyi KPOCC-COUSTaHUs
UCIIOJIB3yeTCs KOMOMHaIus arnerara nauianua u 4,5-6uc(mdenundochuno)-9,9-
mumetunkcanTpena (Xantphos) [M. Tang, Y. Kong, B. Chu, D. Feng «Copper(l)
Oxide-Mediated Cyclization of o-Haloaryl N-Tosylhydrazones: Efficient Synthesis
of Indazoles», Adv. Synth. Catal. 2016, 358, 926 —939]. JIpyrum Ou3KuM aHATIOTOM
MpeaIaraeMoro HaMu croco0a siBiisieTcest paboTa, MOCBAIMEHHAS (POTOXUMHUESCKOMY
cuaTesy muapmicyiabdumos [Bin Liu, Chern-Hooi Lim, Garret M. Miyake «Visible-
Light-Promoted C—S Cross-Coupling via Intermolecular Charge Transfer», J. Am.
Chem. Soc. 2017, 139, 13616—13619].



Takum oOpazom, 3amadell HACTOAIIETO M300pPETEHUs SBJISAETCA pa3padoTKa
HOBOTO CImoco0a CHHTE3a aKCHTHHHOA, JIHINEHHOTO TEPEYUCICHHBIX —BBIIIE
HEJOCTAaTKOB aHAJOrOB, a TAKXKE PACIIMPEHHE apCceHajla TEXHUUYECKHUX CPEJCTB,
OTHOCAIUXCS K CrmocobaM cHHTe3a akCcUTHHUOa. Pemenve 3amaduu MOBBITIICHUS
BBIXOJIa ¥ YIIPOIIEHUA TEXHOJIOTHH TIPOU3BOICTBA (PaMaIieBTHUECKON CyOCTaHITNN
akcUTUHUOA IPU3BAHO OOECTIEYNTH CYIIECTBEHHOE SKOHOMUYECKOE TIPEUMYIIIECTBO

HOBOT'O criocoda I11o CPAaBHCHHIO C U3BCCTHBIMM.

PackpbiTHE CyHIHOCTH H300peTeHNsI

Hacrosiee n3o0peTeHne OTHOCUTCA K XUMUYECKON TEXHOJIOTUH, 2 UMEHHO,
Kk cnocoly cuHte3a N-metun-2-[[3-[(£)-2-mupuauH-2-unsrenun]-1H-unnazomn-6-
wi|cynbdanni|6enzamuia (AKCUTHHIOA).

B nmouckax Hawitydmiero cmnocoba CHHTE3a aKCUTHMHMOA aBTOpaMH
n3o0peTeHuss Oblla H3yueHa peakuus Mexay (F)-6-Opom-3-[2-(nupuauH-2-
v )suHWI|-1 H-unmazona u 2-mepkanto-N-merunOenzamMuaa B cpene 1,4-auokcana
B IPHCYTCTBHH arieTata majuiaams, Xantphos u quuzonpommmtunamuna (DIPEA)
npu HarpeBanuu ([Ipumep 1). BbIXoa BEIACIEHHOTO IIEICBOTO MPOIYKTA PEAKITAN
coctraBmit 51 %. Peaknuro He y1aBaioch TOBECTH A0 MOJTHOW KOHBEPCHH UCXOTHOTO
(£)-6-6pom-3-[2-(nupuann-2-un )suami |- 1 H-urnazona 0e3 no0aByieHUA
JOTIOTHUTENTBHBIX MOPITUH KaTtajau3atopa. HecMoTpst Ha 3TO, BBIACIICHHBIH TTPOIYKT
comepxan  mpumech  (K)-6-6pom-3-[2-(mupuauH-2-wn )BuHMI]- | H-namnazona.
BeposATHOW nNpUYMHONW HEMOJHOW KOHBEPCHMU MOTJIO SBJISITECS  OTPABJICHHE
najjagueBoro  karanuszaropa.  Coxaepkanume — mpuMmeced  2-MepkanTo-N-
MetwiOeH3amuaa u 2,2 -gutuoduc[N-metundenzamunal cocrasuio 0,52 wu
0,24 macc-%, COOTBETCTBEHHO, YTO MPEBHIIIACT JOMYCTUMbIE HOPMbI 3HAUEHUH
MPEACTBHOTO  COACPXaHUSA  UACHTH(UIMPYEMBIX  TPUMECEH  COTVIACHO
l'ocynmapcteennoit ®apmakonen P®. HenmocrarouHas YWCTOTa BBIACICHHOTO
MpoayKTa TpeOyeT BBEACHHUS JOMOJHUTEIBHOW CTAMM OYUCTKHA. TakkKe B XOJe
MPOBEICHUS CUHTE3a, BBIJACIICHUS TMPOAYKTA M €r0 CYIIKH aBTOPAMH OIYTIaJICs
XapaKTepHbIA HENpUATHBIM 3amax 2-mepkanto-N-metwibeH3zamuaa. JlaHHOe

00CTOATEIBLCTBO SIBIISIETCS NPpCIATCTBUCM JId OCYIICCTBIICHHUA IIPOMBIINLICHHOIO



CHHTE3a B YCIOBHUAX (DapMaIeBTHUECKOTO TMPOW3BOJICTBA, TaK KaK UHCTHIC
MOMENICHHUS JIOJDKHBI HWMETh TaKyl0 OpPTaHW3alHMi0 CHCTEMBbl BEHTHIISIUH,
MOJICP/KUBATh  TOJIOKUTENIBHBIA  TMepenaa  JaBJICHHS 1O OTHOUIEHUIO K
OKPY’KarOIUM 30HaM 0oJiee HU3KOro KJlacca U COOTBETCTBYIOIIMMA MOTOK BO3AyXa
MpU BCEX YCIOBUAX (YHKIMOHWUPOBAHMSA, a Takke 3¢dekTuBHOE OOTEKaHWE
BO3JAYXOM KOHTPOIUPYEeMOM 30HBI. COCEIHUE MOMEIICHUS Pa3JIUMYHBIX KIAaCCOB
NOJKHBI uMeTh niepenan aasieHusa 10 — 15 Ila. Takoil pexum BO3ayXo0oOMEHa
MMEET LICJIbIO CO3/IaHKE MONOPa BO3AyXa BO N30€KaHUE MEPETEKAHUS BO3Ty ITHBIX
macc u3 Oomee rpsa3Hbix mnomemieHud B uucteie (I'OCT P 52249-2009).
Hcnonbs3oBanue B u30bITKE 2-MepkanTo-N-MeTuaOeH3aMu1a B (hapMareBTHI€CKOM
MPOU3BOJICTBE CO3JA€T BO3MOXKHOCTh PACIPOCTPAHEHUsA HEMPUATHOTO 3amaxa, B
TOM 4HCJIE€, Ha COCEAHME TMOMEIIeHUs C 0Oolee HHU3KUM  JaBJICHHEM.
CoOTBETCTBEHHO, JATbHEHITYIO pa3paboTKy crocoba CHHTE3a aKCUTHHUOA aBTOPHI
POBOAMIIN, B TOM YHKCIIE, C YUETOM JAHHOTO (haKkTopa.

Ha cnenyromem stane wuccneaoBaHuWi aBTOPBI MPOBEPUIN BO3MOXKHOCTH
MPUMCHEHUsI B CHHTE3¢ akCUTHHMOA peakiuu oOpazoBanuss C-S CBS3M MOJ
JEHCTBUEM BHUIAMMOTO CBETA COTVIACHO OmucaHHOMY crocoly [J. Am. Chem. Soc.
2017, 139, 13616—13619], npu stom BMecTO 2-mepkanTo-N-MeTHIOSH3aMUa
aBTOPbHl UCIOJb30BAIM KOMOuHaimio 2,2 -autuoduc[N-metunbenzamugal u
ackopbara KkanusA, a BMECTO CBETa IIMPOKOTr0 JAHMana3oHa HCIOIb30BaIU
yIbTpauoseT ¢ y3KMM JOWMAra3oHOM JIMH BOJIH. B TipeaymaraeMoMm BapHWaHTe
croco0a MOJTyYeHHS akKCUTHHUOA TI0 HACTOSAIIEMY H300peTeHuio (£)-6-6pom-3-[2-
(mupuauH-2-wn)Buani |- 1 H-uanazon, 2,2 -nqutnoouc|N-metunoeHzamMus|,
KapOoHaT Kanus (OCHOBaHWE), ackopOaT Kaivs (BOCCTAHOBHUTENb) CMEIIMBAIIA B
mumeTtuicyiabdokcune. Ilocme mpomyBaHWs a30TOM  CTEKJISHHBIM  COCYya  C
PEaKIMOHHON cMechio 00aydanu cBeToM. B kauectBe ncrtounuka Y O-uzmydueHus
ObLIM KCMOJIBL30BAHbl CBETOJMOABI C JUIMHOW BOJIHBI 385-390 HM, KOTOpBIE
yYCTAaHABJIMBAJINCH B EMKOCTH C HAPYXHBIM MTOKPHITHEM W3 ATIOMHHHACBOU (DOJIBTH.
[Tocne okoHuaHWs peakuuud A0OABISIM M30BITOK OYHUINEHHOW BOJABI MPH
nepememmuBanuu. [lponykt Beiaensiim  uiabTpoBanueMm. [lomydeHHOE TakuM

00pa3oM BEIIECTBO MPEACTABIISUIIO CO00 aKCUTUHHUO, UTO TMTOATBEPKACHO TaHHBIMHU



'H JIMP cnekrpockonuu (®wur. 1). Beixoa Haxoamics B y3kom uHTepBaje ot 90 %
10 89 % naxe mpu macmTabupoBaHuM 3arpy3ku. Ilpu »TomM 3ameHa ackopOara
KaJIusl Ha ackopOaT HaATpus, a Takke KapOoHara Kajius HAa KapOOHAT LIE3Usl HE
CKa3blBAJIaCh HA BBIXOJE WJIM YUCTOTE TOJYyd4aeMOro mpoaykra. Bmecte ¢ Tewm,
CJIEyeT OTMETHTh, YTO TPH YBEIUUYCHHUH 3arpy3Kd MOTPeOOBANOCH YBEIUUYHUTH
BpeMsa oOnydenus. MOXHO TmTojaratb, 4YTO JanbHEHIIee wMacmTabupoBaHUE
1eaecooOpa3Hee NpOBOAUTHh B MPOTOYHOM PEAKTOPE, KAK 3TO 4YacTO ACNAT s
doToxumuueckux mporeccoB. B Tom cnydae, korga B KauecTBE OCHOBAHHS
HCIIOJIB30BaNICS opTodocdaT Kaaus, peakius He MpoTeKaa.

Takum oOpa3om, BBIXOJ MPOAYKTa MO TMPEAJIaraeMOMY B HACTOAIIEM
n300peTeHnH Ccroco0y CYIIECTBEHHO BBINIE BBIXOJAOB B CIOCO0AX MOJy4YCHHS
akcUTUHUOA, M3BECTHBIX W3 YPOBHA TEXHUKU. MaccoBoe coaepikaHHe MPUMECH
ucxoaHoro 2,2 -nutnobuc|N-merundenzamuaa) u 2-mepkanto-N-MeTHI0eH3aMu 1a
BO BCEX CIyyasx OKa3aJoCh HUXKE YPOBHS MPEAETbHO JOMYCTUMOTO COACPKAHUSA
UACHTU(PUIIMPOBAHHBIX TpUMece B (QapmaneBTuueckux cyocranmmsax 0,15%
(cm. mpumep 4).

B npyrom BapmaHTe OCYIIEeCTBIICHHUS W300PETCHUS HCTOUYHUKOM OOTyUCHHUS
CITY>KWJIA CBETOMOAbI ¢ AJTUHON BOJIHBI Y @ uznydenus 365 HM mpu IPOUUX PABHBIX
ycaoBuaX. B pesynbTaTe OB MOydeH akCUTUHUO ¢ BIXoA0M 25 % B BHJIE CMECH
(E) u (Z)-n30omepos B cootHOmeHnr npumMepHo 1:4 (cm. [Ipumep 7).

[ToneiTka TpoBecTH peaknuto (F)-6-0pom-3-[2-(mmpuauH-2-m)suHmn|-1H-
nHAa300a u 2,2 -autnoouc[N-metnnden3zamuaa) B IpucyTCTBUK KapOoHaTa Kajus,
HO 0€3 MCMOJIb30BaHUA ackopOaTa Kanus, He IpHuBela K 00pa3oBaHHUIO IIEIEBOTO
MPOIyKTa aKCUTHHUOA JTaXKe TPH JUTHTEITEHOM OO0JTy4eHUHN yIIbTPadHOIeTOM.

IIpennaraemseiii crmoco® OTIMYAETCS, B YACTHOCTH TEM, YTO HEOOXOAUMBIH
I8 peaknuu  2-mepkanTo-N-MeTwiOeH3aMua —TeHepupyercs in situ U3
2,2’ -matnobuc[N-metriOen3amMuaal B MPUCYTCTBUM BOCCTAHOBHUTENS (ackopOara
kanus). [Ipu 3TOM mpob6iieMa HEMPHUATHOTO «CEPHUCTOTOY» 3araxa B 3HAYUTEIIBHON
CTENIEHW  peIIaeTcs 3a CYeT HWCMOJb30BAaHHWS  BMECTO  2-MepkamTo-N-
MeTuiaOeH3aMuaa kKomOuHamu 2.2 -nutnoouc[N-metunbenszamuaal 1 ackopdara

KaJIus AaXKe B YCJIIOBUSAX MOANOPA Bo3Ayxa B noMmenieHuu. Panee 2,2 -nutrnoduc| N-



METWIOEH3aMU/1| I CHHTE3a aKCUTUHUOA WJIM €r0 CTPYKTYPHBIX AHAJIOTOB HE
WCITIOJTB30BAJICS.

Takum obpazom, TexHudeckuMu >PPexTaMu HACTOSIIETO W300PETCHUS TI0
CPaBHEHUIO C M3BECTHBIMU U3 YPOBHS TEXHUKH CITOCOOAMU TIOJTyUSHUS aKCUTHHMOA
ABJISTFOTCS:

1. OGecneuenne n300peTeHUEM peaTM3alliK CBOET0 HA3HAUCHUS;

2. YMCHBIIICHHE YMCIIA TEXHOJOTUUECKUX CTAaui MOyUeHUS] aKCUTHHUOA,

HaunHasd ¢ (E)-6-6pom-3-[2-(nupuaus-2-un)suaui|-1H-unnazona;
3. YBenuueHue BbIXOJA IEJIEBOTO MPOAYKTA PEAKIINH,
4. YcTpaHeHHWe CWIBHOTO HEMPHUIATHOTO 3araxa, BO3HHUKAIOIIETO 3a CUEeT
UCIOJIb30BaHUs 2-MepKanTo-N-MeTUI0eH3aMu1a.
YdauThiBasi COBOKYIMHOCTh NMEPEUNCIICHHBIX TOCTUTHYTHIX TEXHHUECKHAX A(P(HEKTOB
(pe3ynbTaToB), HACTOSIMIEEe M30OPETCHHE MOXKHO CUMTATh BAXKHBIM TEXHUUYCCKUM

JOCTHXKCHUCM.

Ilepeuens ¢puryp ueprexeii
JIist TMOSICHEHWA CYHIHOCTH 3asBISEMOr0 TEXHMUYECKOTO pe3yjbTara K
OMUCAHUIO IPUIIOKEHBI Durypsl 1-2.
Ha ®ur. 1 npusenen 'H SIMP cnekrp akcuTuHuOa 0O MpUMEPY 2,
3aperucTpupoBanHbii  Ha  yactrore 400 Ml B JaeldTepUpPOBAHHOM
mumetuicyabdokcuae (JIMCO-db).

Ha ®wr.2 npusenena xpomarorpamma BOXX akcutunnbda no npumepy 3.

CBeneHusi, MOATBEPKIAANOIINE BO3MOKHOCTH 0CYIIECTBJIEHHST H300peTeHHsT
Cnekrpel 'H IMP Gbutd 3aperMCTPHPOBAHBI B HACHILIEHHOM PacTBOPE B
neritepupoBanHoMm gumMerwicyibdokcuae (IAMCO-d6) ma SAMP-cnexrpomerpe
Bruker AVANCE 400 nHa pa6oumx uactotax 400 MI'm. BricokoaddexTuBayIO
XpoMarorpaduio OCyIeCTBIISLIA HA XUAKOCTHOM Xpomatorpade Agilent 1200
(Agilent Technologies, Waldbronn, Germany), cHab>k€HHOM IHOTHO-MATPAYHBIM
JETEKTOPOM C TIEPEMEHHOW JUTMHOW BOJIHBI. KamwuispHas kBaprieBasi KOJIOHKA -

Waters Symmetry C18 (150 mm x 4,6 MM) ¢ pasmepom dactuir 5 MkMm. Bcee

10



SKCHOEPUMEHTHl TPOBOAWIM B TMOMEIICHUAX C PEKUMOM BO31yXO000MEHa,
cootBercTBytonuM TpeboBanusiM ['OCT P 52249-2009 nans 4ucThiX 30H H
TIOMELLECHUN.

B0O3MOXHOCT,  OCYIIECTBJICHHUS  3asBJCHHOW rpynmbl  W300peTeHUi

WUTIOCTPUPYETCA CIICAYIONMMH TPUMEPAMH, HO HE OrPaHUUYMUBACTCS TOJIHKO UMH.

IIpumep 1. Iloayuenne N-metmii-2-[[3-[(E)-2-(nmupuauH-2-1j1)3TeHI]-
1H-unaa30-6-u]cyanpanunii]0eHzamuaa.

B armocdepe azora (£)-6-O6pom-3-[2-(mupuaus-2-un)Bunui]-1H-ungazon
(1,0 1; 3,3 mmonb), 2-mepkanto-N-metmndenzamug (0,67 r; 4,0 MMOJIb) paCTBOPUIIH
B 10 mn 1,4-nuokcana, 3arem no6asuinu DIPEA (1,15 mur), Xantphos (0,19 r; 0,33
mMonib) u anerar namwiaausa (0,074 r; 0,33 mmounb). PeakimoHHyIO CMeECh
nepememmBany npu temneparype 101 °C B Teuenue 48 u. Comepxumoe KOIObI
OXJIAWIN IO KOMHATHOW TEMIIEpaTyphl U PACTBOPUTEL OTOTHAIIA MO BAKYYMOM.
[TonyueHHBI? TBEpPABIA MPOAYKT OUYMCTHIIM KOJOHOYHOM XpomaTorpadueidi Ha
CHJIMKArelie, IIONPYsT CMEChIO TIeTposieitHoro aupa u Terparuapodypana (1 : 10
V/V). O®paknuio, coaep)kKamyr MNPOAYKT, YMApWiIH TOJ BaKyyMOM, TBEpPIbIH
OCTATOK BBICYIIIWJIMA IO/ BaKyyMoM Mpu Temreparype 40 °C 10 moCTOSHHOM MacCHhI.
[Tonyunnu 0,65 r akcutrHUOA B BUAE MOPOIIKA CBETIO-0€KEBOro 1BeTa. Bbixon
51 %. UucroTa npoaykra no nanabiMm BOXKX - 96,7 %.

IIpumep 2. Ilosayuenue N-metmii-2-[[3-[(E)-2-(nmupuauH-2-1J1)3TeHI]-
1H-nnaa30/-6-u]cyansdannia]6eHzamuaa.

B xon6y B atmocdepe azota 3arpy3wmm kapoonar kamus (0,552 r; 4,0 MmoIs),
(E)-6-6pom-3-[2-(mupuann-2-vn)suHwi |- 1 H-unmazon (1,0 r; 3,3 mmons), ackopbar
kanmus (0,85 1; 4,0 mmonb) u 20 M1 tuMeTHIICYTb(POKCHAA TIPH TIEPEMEITUBAHNH.
PeakimmonHyto cMeCh TMOMECTHJIA B TIOKPBITHIA aIOMUHUEBOH (DONBroii crakaH
o0bemom 400 M1, ocHAIEHHBINA cBeTOAMOAHBIM Y D-uznyuatenem Y T-10WUV385-
0 (Kwurait) co cnemyomuMu XapaKTEPUCTHKAMH. JUTHHA BOJIHBI U3 TydeHus 385-390
HM, mormHocTh 10 BT, cuna toka 900-1050 MA, nHanpsikenne 9-11 B. Tpewms
paBHBIMU TIOpHAMH  no0aBisu 2,2 -mutroOuc| N-metmnbenzamua] (1,3 1

4,0 mMonb). PeakiimoHHyt0 MacCy mepeMenMBaid B TCUEHUE 7 U TPU TEMIIEpaType
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okono 25 °C. IloaHOTy  TOpOTEKAHHWS  PEAKIUU  KOHTPOJHUPOBAIIU
xpomarorpaduuecku. [locne 3aBepreHHs peakuu K PEAKIMOHHOW Macce
npubasuan 500 M ounieHHON BoABI. [loydeHHYIO CYCIIEH3HIO TTepEMENTUBAIHU B
TeUeHUe 2 U, TBEpAbIH ocanok (uibTpoBanu Ha mopuctom ¢umibtpe [lloTra,
JOTIOTHUTENNbHO TpoMbiBay BoaoK (3x100 mi1) u BeICyIHMBaNKM HA BaKyyMe TpH
temneparype 40 °C mo mocTostHHON Maccel. MartouHblii pacTBOp 00pabaTbiBaIA
BOJIHBIM PAcTBOPOM MEPOKCHAA BOAOPOJA IS YAAJICHHS 3amaxa COICpPKalEerocs B
HeM HeOoibpIoro kojguuectBa thona. [lomyuwmnu 1,15 r akcutuHubGa B BHAC
nopoika Oenoro nsera. Beixoa 90 %. Uucrora mpoaykra no aanHeiM BOXKX -
99,7 % (®wr. 2).

IIpumep 3. Iloaydenne N-metmii-2-|[3-[(E)-2-(nmupuauH-2-1i1)3TeHI |-
1H-unpaazos-6-mia|cyansdanui]oenzamuaa (MacmradbupoBaHue).

B cocyn B armocdepe azora 3arpy3minu kapOonar me3us (65,2 r; 0,2 Mmounb),
(£)-6-6pom-3-[2-(mupuamn-2-vn )suHmwi |- 1H-uamazon (50,0 ;0,17 monp),
ackopbar Hatpus (39,6 1; 0,2 momp) m 400 mim auMeTmiaCybpOKCHIA TPH
nepeMeBaHui. PeakiimoOHHYI0 CMeCh MOMECTWJIM B TOKPBITHIA AJFOMUHUEBOM
(honbro# cocya, OCHaIEHHBIH cBeTOAHMOAHBIM Y D-u3nyuatenem YT-10WUV385-0
(Kwurait) co crienyromuMu XapakKTEPUCTHKAMHU: JTHHA BOJTHBI W3aydeHus 385-390
HM, MomHOCTh 10 BT, cuna Toka 900-1050 MA, nanpsioxenue 9-11 B. Heckonbkumu
nopumsiMu - 1ob6aBisma 2,2 -autrnoouc[N-metunbenzamun] (66,4 r; 0,2 moinb).
PeakiioHHyt0 Maccy NepeMelIMBaJii B TeUeHUE 38 4 MpU TeMIEepaType OKOJIO
25 °C. IlonmHOTY TpPOTEKAHWS PEAKIMA KOHTPOJIHMPOBAIHM XPOMATOrpaduUIeCKH.
[Tocne 3aBepiienusa peakiuu qob6assum 5,0 1 ounineHHod Bojbl. [lomydeHHy1O
CYCITICH3HWIO TIEPEMEIIUBAIIA B T€UeHUE 3 4, (PMIBTPOBAIA HA TIOPUCTOM (PHIIBTPE
[IToTTa, MOMOJHUTETHFHO IPOMBIBATH BOT0M (3%300 MIT) ¥ BRICYIIIMBAIA HA BAKYYME
npu Temneparype 40 °C 1o noctossHHOM Macchl. MaTouHbli pacTBOp 0OpabaTkiBaiv
BOJIHBIM PAacTBOPOM MEPOKCHJA BOJAOPOJA AJiA YAAJICHUS 3amaxa COACpKalllerocs
trona. [lomyuunu 57,4 r akcutuHmOa B BUIe opoiika Oenoro usera. Beixon 89 %.
Uucrora npoaykra nmo aanabiM BOXKX - 99,6 %. Bpems yaepxuBaHusa v XxapakTep
XpoMarorpauueckoro THWKa TMOJHOCTHIO COBHAAAIA C  XPOMAaTOTPaMMOM,

MpUBEACHHON Ha Owur. 2.
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IIpumep 4. KotnuecTBeHHOE ompeaeieHHe CoOAepPKaHUs 2-MepKanTo-N-
MeTiiOensamuaa u - 2,2 -gutnoduc[N-merusidenzamuaal] B oOpasnax
aKcuTHHUOA.

Jlnis  oOpa3uoB  akcUTMHUOA  HAIWMUKME  OpuMecH  2-mMepkanTto-N-
MeTuiaOeH3amuaa U 2,2 -nutnoouc|N-MeTunbeH3aMmuaal onpeaensoT METOA0M
BOXX B coorserctBum ¢ ['® PO (ODC 1.2.1.2.0005.15 «BricokorddexruBras
xuakocTHas xpomarorpadus», ODPC 1.2.1.2.0001.15 «Xpomartorpadusa») Ha
xuakoctHoM xpomarorpade Agilent 1200 (Agilent Technologies, Waldbronn,
Germany), CHaG’)KEHHBIM JTUOJHO-MATPUUYHBIM JACTEKTOPOM C TIEPEMEHHOM JJTUHOMN
BOJIHBI, HA KojioHke Symmetry C18 (150 mm x 4,6 MM), C pa3MepOM YaCTHIL 5 MKM,
pasmepom mop 100 A.

Xpomarorpaduueckue yCIOBHS:

— Onuna eoanel oemexkmopa: 220 HM;
— cKopocms nomoxa: 1 Mil/MuH;

— memnepamypa kononku: 30 °C;

— 0bwvem nooayu: 20 MKII;

— @pemst xpomamoepaghuposanusi: 20 MUH.

Tabmuma 1. Copepxanme 2-mepkanto-N-metunOenzamuga u 2,2 -auTuoOuc[N-

MeTuiiOeH3amu1a] B 00pas3iiax akCuTUHUOA

) IIpenensHoe
Conepxanue 2- Conepxanue 2,2'-
cozieprKkaHme
mMepkanTo-N- nutroduc[N-
UACHTUPUITUPOBAHHON

metmnoensamuna (%) | merundenszamunal (%)
npumecu (%)

AxcutuHuO 110

0,52 0,24
npumepy 1
AxcutuauO 1o
0,09 0,08 0,15
npumepy 2
AxcutunauO 1o
0,10 0,11

2 3

npumepy 3
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IIpumep 5. IMoayuenue N-metmi-2-[[3-[(E)-2-(nmupuauH-2-1J1)3TeHII]-
1H-unaa30-6-ui|cyabdanma]oenzamuaa 0e3 HCIO0JIb30BaHUS
BOCCTAHOBHTEJIS.

B xon6y B atmocdepe azota 3arpy3wmm kapoonar kanus (0,552 r; 4,0 Mmoos),
(E)-6-6pom-3-[2-(nupuaun-2-un)suaui |- 1H-unnazon (1,0 r; 3,3 mmone) u 20 ma
TUMETHIICYTb(POKCHIA TIPU TIEPEMEITUBAHNAN. PEakiiMOHHYI0 CMECh TTIOMECTHIIA B
MOKPHITEIN amoMHuHMEBON (donbroi crakan obObemom 400 M, oCHaAIEHHBIN
ceeTtoauoaHbiM Y ®-uznyudarenem YT-10WUV385-0 (Kurait) co crnemyromumu
XapaKTEPUCTUKAMU: JJIMHA BOJIHBI u3NyueHus 385-390 um, momrHocts 10 BT, cuna
toka 900-1050 MA, nampsokenue 9-11 B. PaBHbiMM mopuusiMu  A00aBIIsUIH
2,2’ -nutnobuc[N-merundenzamual (1,3 r; 4,0 mmonb). Peakimonnyio maccy
nepeMenuBain B TeueHue 6 4 mpu temneparype okojio 25 °C u eme 14 9 npu
temneparype okono 40 °C ¢ mepuogudeckuM KOHTpoJsieM mpu nomoru BOXX,
OJIHaKO 00pa30BaHMs HYKHOTO MPOIYKTa HE IPOUCXOIUJIO.

IIpumep 6. Ilosyuenue N-mernii-2-[[3-[(E)-2-(nmupuauH-2-1J1)3TeHIT]-
1H-unpaa3ou-6-mia|cyasdanui]denzamuaa 0e3 HCII0JIb30BAHMS
BOCCTAHOBHTEJIS.

CuHTE3 TPOBOAMIIA HA 3arpy3Ke B YCJIOBHSX, aHAJOTHYHBIX YCIIOBHSM II0
[Tpumepy 2, 3a HUCKITIOUEHHWEM TOTO, YTO BMECTO KapOoHaTa KaJilksl B KAueCTBE
OCHOBAHHWS HCIIOJIb30BAJIM SKBHBAJCHTHOE KOJHMUeCTBO oprodocdara kamms. Ilo

nanHbiM BOXKX mpotekanus peakuuu He HAOJIIO1aI0Ch.

IIpumep 7. Ilosayuenue N-metmi-2-[[3-[(E)-2-(nmupuauH-2-1j1)3TeHII]-
1H-unaa30J-6-u]cyandannia]6eHzamuaa.

B xon6y B atmocdepe azora 3arpy3wmm kapoonar kamus (0,552 r; 4,0 Mmmoss),
(E)-6-6pom-3-[2-(nupuann-2-un)suami |- 1 H-urnazon (1,0 r; 3,3 mmorns), ackopbar
kanmus (0,85 1; 4,0 mmonp) u 20 Myt muMeTHIICYTb(POKCHAA TIPH TIEPEMEITUBAHNH.
PeakimmonHyt0 cMeCh TMOMECTHJIA B TIOKPBITHIHA AFOMUHUEBON (DONBrO CTakaH
oobemom 400 My, ocHamE€HHBIH cBeToAMOAHBIM Y D-m3nyuarenem NVSU233A
(Kurait) co cnemyromuMy XapakTepUCTHKAMHK: JJTMHA BOJHBI W3ydeHus 365 HM,

MoutHOCTh 5,88 BT, cuna toka 1400 MA, Hanpsixenue 3,6-4,0 B. Tpemsa paBHbIMU
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nopimsiMu - gobasisim 2,2 -mqutnobuc[N-metunoenzamua) (1,3 1 4,0 mmons).
PeakiinoHHy0 Maccy nepemMeninBaid B TeueHue 14 4 npu Temneparype okoso 25
°C ¢ nepuoamyeckum kKoHTposiem npu nomomu BDOXKX. ITlocne 3aBepiienus
peaKkiuu K peakuuoHHOW wacce npubaswin 500 M OUMILEHHOW BOJBI.
[TonydyeHHYIO CYCHEH3MIO TMEPEMEIIMBAIM B TEUEHUE 2 4, TBEPABIA OCAIOK
¢uabTpoBanu Ha mopuctoM ¢uasTpe [1loTTa, MTOMOTHUTENHHO MPOMBIBAJIA BOIOM
(3x100 mu) 1 BBICymMBaNM Ha Bakyyme mpu temmeparype 40 °C mo moctosaHHON
Maccel. MarouHblii pacTtBOop oOpabotanu goGasienuem 37 %-ro pactBopa
MEepOKCH/Ia BOAOPOAA JUIsl Y AAJICHUSA 3anaxa cojiepskaiierocs Tuoa. [Tomyunnu 0,32
r akcutuHuOa B Buje cmecu (E)- u (Z)-u3omepoB B COOTHOLIEHUH TpUMepHO 1:4 mo

nanabM 'H AMP. Beixon 25 %.
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®opmyJia u300peTeHus!

1. Cnoco6 momyuenuss N-metmn-2-[[3-[(£)-2-(mupuauH-2-1i)3TeHIT |-
IH-unpazon-6-un|cynsdanmn]|6enzamMuna (akcuTHHIOA), BKITFOYAIOTIAN PEAKITHIO
(E£)-6-6pom-3-[2-(mupuanH-2-un)suaui|-1H-uanazoma  u  2,2'-autnobuc[N-
MeTWIOEH3aMu1a] B MPUCYTCTBUM KapOOHATa IIEJIOYHOrO0 METajuia M ackopOara
MIEJTOYHOTO MeTa/lJla, OTJIMYAIOIIMNCA TeM, 4YTO CMoco0 OCYIIECTBIAIOT 0e€3
WCIIOJIb30BAHUSA KaTaiM3aTopa, HO MpU OOIy4YeHUH YIbTPadHOIIETOM C UTMHOU
BOJIHBI 385-390 HM.

2. Cnoco0 mo 1.1, OTIMYArOIUICAa TEM, YTO B KadeCTBE IIETOYHOTO
METaJjlj1a UCIIOJIb3YIOT KaJIui.

3. AKCUTHHHMO, OTJIMYAIOIINAKWCS TEM, YTO OH IOJIyUeH CIocoOoM 1o 1.1,

WA 1.2,
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(«A» ~ TOKYMEHT, OTpeIensiowtuit OGIIME YPOBEHD TEXHUKH TIPHBEACHHBIH 14 NOHHMAHNS W30GpeTeHia
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TaMH TOH e KaTeropun
«&» - ROKYMEHT, ABNAIOWMICS NATEHTOM-aHATIOTOM
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nopovaimuit H306peTaTenbCKuit ypOBEHS B COYETAHHH C APYTHMH J0KYMEH-
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