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K HOBBIM IIPOMEXKYTOYHBIM COCANHEHUAM U K NPUMEHEHUIO TPOMEIKY TOUHBIX COCMHEHU 118 MNOJTY4YCHUs
YKazaHHOTo 2-3aMel[IeHHOF0 HHAa30J1a.
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H306peTeHre 0THOCHTCSI K HOBOMY CIIOCOOY MOJTy4eHHs 2-3aMEIEHHOr0 HHAa301a CO CIeAyIoIeH cTpyk-
TypO#:

HO
0

K HOBOH (hopMe KPHUCTA/UIMHYECKOH HIVIBI YKa3aHHOTO 2-3aMEILEHHOTr0 MHIa30J1a, K HOBBIM MPOMEXYTOY-
HBIM COCIMHEHHSM M K NPUMEHEHHIO TMPOMEXKYTOUYHBIX COEAMHEHHH Ui TOJIyuYeHHsl yKa3aHHOro 2-
3aMeIIeHHOro HHaa307a.

JlaHHO€ M300peTeHHe OTHOCUTCS K MOJYHEHHIO 3aMelleHHoro uHnasona gopmysl (1), koTopbii HHIHOU-
pyeT KHuHazy 4, aCCOLIMHPOBAaHHYIO C peuenTopoM uHtepaeiiknta-1 (IRAK4).

Yenoseueckas IRAK4 (kuHaza 4, accolurrpoBaHHas C peLeNTOPOM HHTepsieikuHa-1) urpaeT poJib B aKTH-
BallUM UMMYHHOH cuctembl. [1lo3TOMYy 3Ta KHHa3a ABJISIETCS BaXXHOM TepamneBTUYECKOW MOJIEKYJISIPHOW MHUIlie-
HBIO 111 pa3pa0OTKU BEIECTB, HHruoupyouux BocnaneHue. IRAK4 skcnpeccupyeTcsi MHOXKECTBOM KIIETOK U
SIBTISIETCS IPOMEXYTOYHBIM 3B€HOM CHUTHaJIBbHOH TpaHcaykuuu Toi-nonobHeix peuentopoB (TLR), 3a uckimo-
yenueMm TLR3, u peuentopoB cemeiictBa uHtepieiikuna (IL)-1p, Bkmtovarowero IL-1R (peuentop), IL-18R, IL-
33R u IL-36R (Janeway and Medzhitov, Annu. Rev. Immunol., 2002; Dinarello, Annu. Rev. Immunol., 2009,
Flannery and Bowie, Biochemical Pharmacology, 2010).

Hu IRAK4 HokayTHBIX MbILIEH HU deloBeueckue KiIeTkd 00JbHBIX, He conepxauiue IRAK4, ne pearupy-
1ot crumynsauueid TLRs (3a uckmouennem TLR3) u cemeiictea IL-1f (Suzuki, Suzuki u ap., Nature, 2002; Da-
vidson, Currie u ap., The Journal of Immunology, 2006; Ku, von Bernuth u np., JEM, 2007; Kim, Staschke u
ap., JEM, 2007).

CasizpiBanue auranaoB TLR unu nurangos cemeiictsa [L-13 ¢ cooTBETCTBYIOLIMM PELENTOPOM MPHUBOIUT
K pekpyTMeHTy U cBsi3biBaHuio MyD88 [Myeloid differentiation primary response gene (88)] ¢ peuentopom. Kak
pesynbrat, MyD88 B3aumonelictByer ¢ IRAK4, npuBoas k 00pa3oBaHHIO aKTHBHOTO KOMILIEKCa, KOTOPBIi B3a-
umonelictByeT u aktuBupyer kuHasbl IRAKI wnu IRAK2 (Kollewe, Mackensen u np., Journal of Biological
Chemistry, 2004; Precious u ap., J. Biol. Chem., 2009). B pe3ynpTare 3T0ro akTHBUPYETCSI CHTHAJNBHBIH MyTh
NF-xB (snepubiii dakrop "kanna-6u") u nyTs nepenaun curiana MAPK (MuToreH-aktuBHpyeMasi MpOTEHHKH-
Haza) (Wang, Deng u ap., Nature, 2001). AxtuBauus u curHanbHoro nyti NF-kB u curnansHoro nytu MAPK
NPUBOJIUT K MpoLeccam, CBSI3aHHBIM C pa3HBIMH UMMYHHBIMHU Ipolieccam. Hampumep, nmpu 3ToM Bo3pacTaeT
9KCMPECCHs Pa3JIMUHBIX MOJIEKYJl BOCHAJIUTENBHOTO CUrHaNa U (pepMEHTOB, TaKMX KaK LINTOKHHbI, XeMOKHHBI U
COX-2 (uuknookcureHnasa-2), 1 ypenudauBaercsi ycroitunBocts MPHK reHoB, acconmupoBaHHBIX BOCTIATHTENb-
HbIM mipoueccom, Hampumep COX-2, IL-6, IL-8 (Holtmann, Enninga u ap., Journal of Biological Chemistry,
2001; Datta, Novotny u ap., The Journal of Immunology, 2004). Bosiee Toro, 3T1 npoLeccsl MOTYT ObITH acCo-
LIMUPOBaHb! ¢ npoaudepanueit 1 nupdepeHIraLyueit OTAeNbHBIX TUMOB KJIETOK, HAallpUMep MOHOLMTOB, MaKpo-
(aroB, AeHAPUTHBIX kieTOk, T-knerok U B-kierox (Wan, Chi u ap., Nat Immunol, 2006; McGettrick and J.
O'Neill, British Journal of Haematology, 2007).

Kimouesas pons IRAK4 B maronoruu pasnuyHbIX BOCHAIHUTENBHBIX 3a00J€BaHUH yke TMOKazaHa Hero-
CPEICTBEHHBIM cpaBHeHHeM HemyTaHTHoro Tuna (WT) mbliel ¢ reHeTHdeckH-MOTU(HIIMPOBAHHBIMH JKHBOT-
HBIMH, UMEIOLIMMHU KHHa3anHakTUBHpoBaHHYO ¢opmy IRAK4 (IRAK4 KDKI). IRAK4 KDKI >xuBoTHBIE HMe-
IOT YJIYYIIEHHYIO KIHMHHYECKYIO KapTHHY B )KHBOTHOM MOJEIH MHOXKECTBEHHOTO CKJIEp03a, aTepockiiepo3a, HH-
(dapkra Muokapaa u 6ose3nu Ansureiimepa (Rekhter, Staschke u ap., Biochemical and Biophysical Research
Communication, 2008; Maekawa, Mizue u np., Circulation, 2009; Staschke, Dong u ap., The Journal of Immu-
nology, 2009; Kim, Febbraio u ap., The Journal of Immunology, 2011; Cameron, Tse u np., The Journal of Neu-
roscience, 2012). Bonee Toro, 6b110 HalaeHo, uto ynanenue IRAK4 B s%HBOTHOM MOJeNH 3allMIIaeT OT MHO-
KapauTa, 0O0yCIOBIEHHOrO BHPYCaMHU, yJyullas aHTHBUPYCHYIO PEaKLHIO ¢ MOCAEAYIOLIHM CHHXKEHHBIM CHC-
teMHbIM BocnanienueM (Valaperti, Nishii u ap., Circulation, 2013). Takxe ObUTI0 MOKa3aHO, YTO IKCIpPECCHs
IRAK4 xoppenupyet co crenensto cuapoma Porra-Kosinaru-Xapana (Sun, Yang u ap., PLoS ONE, 2014).

Kak 1 Ha BaxxHyto poss IRAK4 Bo BpokneHHOM UMMYyHMTETE, Takoke ykasbiBaloT, uTo IRAK4 BbI3bIBaeT
nuddepenumanmio tak HazpiBaeMbIXx Th17 T-kneTok, KOMNOHEHTOB NMpHOOpETEHHOro HMMyHHTeTa. [1pH oTCyT-
ctBuM akTUBHOCTH IRAK4 kuHa3bl reHepupyercs menbluee kosndectBo IL-17-nponyuupyrommx T-kietok
(Th17 T-xnerox) no cpaBHenuto ¢ WT mbiimamu. Muruduposanue IRAK4 nostomy noaxoaut s npoduiak-
TUKW W/WIIK JIeUEHUs aTepockieposa, nuabdera 1-ro tvmna, peBMaTOUIHOIO apTpUTa, CIIOHAMIOAPTPUTA, KPAaCHOM
BOJIYAHKH, TNCOpHa3a, BUTHINIO, XPOHUYECKOH BOCHAIUTENbHON OONEe3HM KHILIEYHHMKa M BHPYCHBIX 3aboJieBa-
Huii, Hanpumep BUY (Bupyc nmmyHoneduuuta yenoseka), Bupyca renaruta (Staschke u ap., The Journal of
Immunology, 2009; Zambrano-Zaragoza u ap., International Journal of Inflammation, 2014).

bnaronaps kmoueBoit ponn IRAK4 B MyD88-onocpenoBannom curnanbHoM kackane TLRs (3a uckittoue-
HueMm TLR3) u cemeiictBe peuentopos IL-1, unrubuposanue IRAK4 mosxer ObITh NPUMEHEHO AJs PO HIIak-
THKHM W/MM JieueHHs 3a00eBaHui, OMOCPEOBaHHBIX YIOMSHYThIMU peuentopamu. TLRs, a Takxke KOMMOHEH-
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ThI cemeiicTBa peuentopos IL-1 BOBICKArOTCS B MATOTEHE3 PEBMATOHIHOTO APTPUTA, METAOOIMUYCCKOTO CHH-
apoma, nuabera, ocreoaprpura, cuHapoMa CerpeHa u cencuca (Scanzello, Plaas u ap. Curr Opin Rheumatol,
2008; Roger, Froidevaux u ap., PNAS, 2009; Gambuzza, Licata u ap., Journal of Neuroimmunology, 2011;
Fresno, Archives Of Physiology And Biochemistry, 2011; Volin and Koch, J Interferon Cytokine Res, 2011;
Akash, Shen u xp., Journal of Pharmaceutical Sciences, 2012; Goh and Midwood, Rheumatology, 2012; Dasu,
Ramirez u ap., Clinical Science, 2012; Ramirez and Dasu, Curr Diabetes Rev, 2012; Li, Wang u ap., Pharma-
cology & Therapeutics, 2013; Sedimbi, Hagglof u ap., Cell Mol Life Sci, 2013; Talabot-Aye u ap., Cytokine,
2014). bone3HHu KOXH, TAKUE KAK MCOPHA3, aTOMHYECKUH AepMaTUT, CUHAPOM KuHANepa, aaieprudecKuil KOH-
TaKTHbIA JEPMATHT, HHBEPCHBIC YIPU H OOBIKHOBEHHBIE YrpH cBsi3aHbl ¢ IRAK4-omocpenosanueiM TLR cur-
HampHBIM myTeM (Gilliet, Conrad u ap., Archives of Dermatology, 2004; Niebuhr, Langnickel u xp., Allergy,
2008; Miller, Adv Dermatol, 2008; Terhorst, Kalali u ap., Am J Clin Dermatol, 2010; Viguier, Guigue u ap.,
Annals of Internal Medicine, 2010; Cevikbas, Steinhoff, J Invest Dermatol, 2012; Minkis, Aksentijevich u ap.,
Archives of Dermatology, 2012; Dispenza, Wolpert u ap., J Invest Dermatol, 2012; Minkis, Aksentijevich u ap.,
Archives of Dermatology, 2012; Gresnigt and van de Veerdonk, Seminars in Immunology, 2013; Selway, Kur-
czab u ap., BMC Dermatology, 2013; Sedimbi, Hagglof u ap., Cell Mol Life Sci, 2013; Wollina, Koch u mp.
Indian Dermatol Online, 2013; Foster, Baliwag u ap., The Journal of Immunology, 2014).

3a001CBAHUSA JICTKUX, TAKUC KAK JCTOYHBIN (PHOPO3, oOcTpykTHBHOE 3a00neBanue nerkux (COPD), ocr-
phlii peciupaTopHsiit auctpecc-cuHapoM (ARDS), octpoe nospexaeHue nerkux (ALI), uHTEpCTHIHMATBHAS JIC-
rouyHas 6onesHs (ILD), capkoOHI03 U JICTOYHAS THIECPTEH3USA TAKXKE MOKA3BIBAKOT CBA3BH C padmmyHbiMu TLR-
ONOCpPEAOBAHHBIMH CHIHAJIBHBIMH ITY TAMH. ITaTtorenes 3360IICBaHP[l\:[ JICTKUX MOXXCT 6LITL HIIH HHq)eKHP[OHHO
OMOCPEAOBAHHBIM HJIM HCHH()EKIHOHHO OomocpeaoBaHHbIM mpoueccoM (Ramirez Cruz, Maldonado Bernal u ap.,
Rev Alerg Mex, 2004; Jeyaseelan, Chu u ap., Infection and Immunity, 2005; Seki, Tasaka u ap., Inflammation
Research, 2010; Xiang, Fan u gp., Mediators of Inflammation, 2010; Margaritopoulos, Antoniou u ap., Fibro-
genesis & Tissue Repair, 2010; Hilberath, Carlo u ap., The FASEB Journal, 2011; Nadigel, Prefontaine u gp.,
Respiratory Research, 2011; Kovach and Standiford, International Immunopharmacology, 2011; Bauer, Shapiro
u ap., Mol Med, 2012; Deng, Yang u ap., PLoS One, 2013; Freeman, Martinez u ap., Respiratory Research,
2013; Dubaniewicz, A., Human Immunology, 2013). TLRs, a Taroke uneHsl cemeiicTa IL-1R Taxoke BOBICUCHBI
B MATOTCHE3 APYTUX BOCHAUTCIBHBIX 3a00JICBaHHIA, TakuX Kak 00je3Hb bexuera, mogarpa, kpacHas BOJTYAHKA,
npuodpeTeHHas 6ose3Hb CTHIIA M XPOHHUYECKUE BOCHAIHTENIbHBIC OONC3HU KUINCYHHKA, TAKHE KaK yIbLEpa-
TUBHBIH KOJIUT U 0071e3Hb KpOHA, U OTTOp)KEHHE TPAHCIIIAHTATA, U TaKuM 00pa3oMm uHruOuposanue IRAK4 B
3TOM CIIy4ae SBJCTCS MOAXOIIIIUM TepaneBTuueckuM noaxoaoM (Liu-Bryan, Scott u ap., Arthritis & Rheuma-
tism, 2005; Christensen, Shupe u ap., Immunity, 2006; Cario, Inflammatory Bowel Diseases, 2010; Nickerson,
Christensen u ap., The Journal of Immunology, 2010; Rakoff-Nahoum, Hao u ap., Immunity, 2006; Heimesaat,
Fischer u ap., PLoS ONE, 2007; Kobori, Yagi u ap., J Gastroenterol, 2010; Shi, Mucsi u ap., Immunological
Reviews, 2010; Leventhal and Schroppel, Kidney Int, 2012; Chen, Lin u ap., Arthritis Res Ther, 2013; Hao, Liu
u ap., Curr Opin Gastroenterol, 2013; Kreisel and Goldstein, Transplant International, 2013; Li, Wang u ap.,
Pharmacology & Therapeutics, 2013; Walsh, Carthy u gp., Cytokine & Growth Factor Reviews, 2013; Zhu, Ji-
ang u ap., Autoimmunity, 2013; Yap and Lai, Nephrology, 2013). BcieacrBue MexaHu3Ma ACHCTBUS COCIHMHE-
Hui (opmysl (I), OHM TakxKe MOAXOIAT U NPO(UIAKTHKY H/MIM TEPANECBTHYECKOTO MPUMEHEHUS MPH OIO-
cpenoBanHbix TLR u IL-1R cemeiicTBoM 3a007€BaHUAX, SHIOMETPHO3E U atepockiepose (Akoum, Lawson u
ap., Human Reproduction, 2007; Allhorn, Boing u ap., Reproductive Biology and Endocrinology, 2008;
Lawson, Bourcier u ap., Journal of Reproductive Immunology, 2008; Seneviratne, Sivagurunathan u ap., Clinica
Chimica Acta, 2012; Sikora, Mielczarek-Palacz u ap., American Journal of Reproductive Immunology, 2012;
Falck-Hansen, Kassiteridi u ap., International Journal of Molecular Sciences, 2013; Khan, Kitajima u ap., Jour-
nal of Obstetrics u Gynaecology Research, 2013; Santulli, Borghese u ap., Human Reproduction, 2013; Sedimbi,
Hagglof u ap., Cell Mol Life Sci, 2013).

B nomosmHeHue K yxxe ynomsHyTeIM 3a0oneBaHmsaM, IRAK4-onocpenoBannsie TLR nmpoueccs! Obutn onu-
CAaHBbI B MATOICHE3C 3360HeBaHP[ﬁ riaa3, TAKUX KaK pCTUHAJTbHAA HIUCMHUA, KEPATHUT, anneprmecxuﬁ KOHBHOHKTH-
BUT, CYXO# KEPAaTOKOHBIOHKTUBHUT, MaKyJUIpHas aereHepauus W yBeut (Kaarniranta and Salminen, J Mol Med
(Berl), 2009; Sun and Pearlman, Investigative OphthalMology & Visual Science, 2009; Redfern and
McDermott, Experimental Eye Research, 2010; Kezic, Taylor u ap., J Leukoc Biol, 2011; Chang, McCluskey u
ap., Clinical & Experimental OphthalMology, 2012; Guo, Gao u ap., Immunol Cell Biol, 2012; Lee, Hattori u
ap., Investigative OphthalMology & Visual Science, 2012; Qi, Zhao u nxp., Investigative OphthalMology & Vis-
ual Science, 2014).

bnaroaaps kmouesoi pou IRAK4 B TLR-onocpexoBanHsIX mpoueccax, HHruonposanue IRAK4 raxoke
MO3BOJACT JICUUTh W/MIM NPEAYMPEKIATh KapAHOBACKYPHBIC M HECBPOJIOTHUYCCKHUE 3a00/1CBAHMS, HAPUMED
MHOKapAHaIbHOE penep(y3HOHHOE MopakeHue, HH(papkT Mmuokapaa, runepronuro (Oyama, Blais u ap., Circula-
tion, 2004; Timmers, Sluijter u ap., Circulation Research, 2008; Fang and Hu, Med Sci Monit, 2011; Bijani,
International Reviews of Immunology, 2012; Bomfim, Dos Santos u ap., Clin Sci (Lond), 2012; Christia and
Frangogiannis, European Journal of Clinical Investigation, 2013; Thompson and Webb, Clin Sci (Lond), 2013;),
a Taxoke 0ONe3Hb AubLreiMepa, anoIUIEKCHUECKHH yaap, Y€PEemHO-MO3TOBYIO TpaBMy H 0ome3Hb [TapkuHCOHA
(Brough, Tyrrell u ap., Trends in Pharmacological Sciences, 2011; Carty and Bowie, Biochemical Pharmacol-
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ogy, 2011; Denes, Kitazawa, Cheng u ap., The Journal of Immunology, 2011; Lim, Kou u ap., The American
Journal of Pathology, 2011; Béaraud and Maguire-Zeiss, Parkinsonism & Related Disorders, 2012; Denes, Wil-
kinson u ap., Disecase Models & Mechanisms, 2013; Noelker, Morel u gp., Sci. Rep., 2013; Wang, Wang u ap.,
Stroke, 2013).

braromapsa BoBneuyeHuro curHanoB TLR u CUrHANOB OMOCPEIOBAHHBIX CEMENCTBOM penentopos IL-1 ye-
pe3 IRAK4 B ciayyae 3yna u 60,14, HampuMep pakoBOH OOJTH, MOCICONECPALMOHHOM 0011, 00YCIOBICHHOH BOC-
MAJCHUEM U XPOHUUYCCKOH 00, OHH MOTYT MO YMOJYAHHIO MPOSBIATH TEPANCBTHUCCKOE ACHCTBHE MPU YIOMS-
HYTBIX MOKa3aHuAX uepe3 uHruoupoBanue IRAK4 (Wolf, Livshits u ap., Brain, Behavior, and Immunity, 2008;
Kim, Lee u gp., Toll-like Receptors: Roles in Infection and Neuropathology, 2009; del Rey, Apkarian u mxp.,
Annals of the New York Academy of Sciences, 2012; Guerrero, Cunha u ap., European Journal of Pharmacol-
ogy, 2012; Kwok, Hutchinson u ap., PLoS ONE, 2012; Nicotra, Loram u ap., Experimental Neurology, 2012;
Chopra and Cooper, J Neuroimmune Pharmacol, 2013; David, Ratnayake u ap., Neurobiology of Disease, 2013;
Han, Zhao u ap., Neuroscience, 2013; Liu and Ji, Pflugers Arch., 2013; Stokes, Cheung u ap., Journal of Neuro-
inflammation, 2013; Zhao, Zhang u ap., Neuroscience, 2013; Liu, Y. Zhang u ap., Cell Research, 2014).

Hx Taxke MpUMEHAIOT MPH HEKOTOPBIX OHKOJIOTHYCCKUX 3a00eBaHIAX. HekoTophie M(pOMBI, HAMPUMEP
ABC-DLBCL (axkruBupoBanHbic B-knetku auddy3Hoit kpymHOKIeTOUHOH B-KieTouHol miM@ombr), MAHTHI-
HOKJIETO4HAs uMQomMa 1 MakporiaoOyaHHeMus BambaeHCTpeMa, a TakKe XpOHHUECKas TuMdaTuyeckas jiekke-
MU, MEJTAHOMA U IeNaTOKAPLMHOMA, XapAKTEPU3YIOTCA MyTauuaMu B MyD88 unu u3sMEHEeHHAMHU B aKTUBHOCTH
MyD88, moryTt neuurscs uHruouropom IRAK4 (Ngo, Young u ap., Nature, 2011; Puente, Pinyol u ap., Nature,
2011; Srivastava, Geng u ap., Cancer Research, 2012; Treon, Xu u ap., New England Journal of Medicine,
2012; Choi, Kim u ap., Human Pathology, 2013; (Liang, Chen u ap., Clinical Cancer Research, 2013). B mo-
noHeHue, MyD88 urpaer BaKHYHO pOJIb B ras-3aBHCHMBIX OMYXOJIIX, M TAaKuM 00pa3oMm uHruouTops! IRAK4
Tarke moaxoaar ams ux geueHus (Kfoury, A., K.L. Corf u ap., Journal of the National Cancer Institute, 2013).

Bocnanurenbasie 3a0oneBanusi, Takue kak CAPS (kpHONMHPHH-CBS3aHHbIE NMEPUOAMYCCKUE CHHIPOMBI),
Bkmovyas FCAS (cemeiiHblii X071010BO# ayTOBOCHANMMUTENBHBIA CUHIpPOM), MWS (curapom Makma-Yanca),
NOMID (MyJIbTHCHCTEMHOE BOCHIATHTEIBHOE 3a001€BaHHE HEOHATaIbHOTO Bo3pacTa) H CONCA (xpoHH4eCKuit
MJIAACHYECKUH HEBPOJIOTHUECKUH KOXKHO-apTUKY LIPHBIN) cuHapoM; FMF (cemeliHas cpeau3eMHOMOpPCKas TH-
xopaaka), HIDS (cunapom runep-IgD), TRAPS (neproauueckuii CHHAPOM, aCCOLMUPOBAHHBIN C PELENITOPOM
(hakTOpa HEKPO3a OITYyXOJIH), FOBEHHIbHBIH HIUOMATHYECKHIA apTPUT, NpuoOpeTeHHasn O6one3Hp Ctunna, 60Je3Hb
AnamanTtHageca-bexuera, peBMAaTOMIHBIA APTPUT, OCTCOAPTPHT, CYXOH KEPATOKOHBKOHKTHBHUT U CHHApOM Cer-
peHa Je4aT myTeM OJIOKHPOBAHMA MyTH mepedaun curHana IL-1; mosromy 3aeck, takxke, uHruOutop IRAK4
MOJIXOJUT AJIS JICUCHHUS YIOMAHYThIX 00s1e3Hel (Narayanan, Corrales u ap., Cornea, 2008; Henderson and Gold-
bach-Mansky, Clinical Immunology, 2010; Dinarello, European Journal of Immunology, 2011; Gul, Tugal-
Tutkun u ap., Ann Rheum Dis, 2012; Pettersson, Annals of MedicinePetterson, 2012; Ruperto, Brunner u ap.,
New England Journal of Medicine, 2012; Nordstrom, Knight u ap., The Journal of Rheumatology, 2012; Vi-
jmasi, Chen u xp., Mol Vis, 2013; Yamada, Arakaki u ap., Opinion on Therapeutic Targets, 2013). JTurana IL-
33R, IL-33, BKIFOUACTCS OCOOCHHO B MATOTEHE3 OCTPOH MOYCYHOU HEAOCTATOYHOCTH, M TAKUM 00PA30M HHTH-
oupoBanue IRAK4 nis mpo(UIAKTHKH W/HIH JCUCHHA SABIACTCA MOAXOMIIIMM TCPAMCBTUUYCCKUM IOIXOI0OM
(Akcay, Nguyen u ap., Journal of the American Society of Nephrology, 2011). KoMnoHeHTsI cemeiicTBa peuen-
TopoB IL-1 CBA3BIBAOT C HH(APKTOM MHOKAPAA, PAa3HBIMHU 3a00JCBAHMAMH JICTKHUX, TAKUMH Kak actMa, COPD,
HIHOMATUYCCKAA HHTCPCTHIHATbHAS MHECBMOHMSA, AJUICPTHYCCKUN PHHUT, (PUOPO3 JCTKUX M CHHAPOM OCTPOH
JBIXaTeIbHOU HeA0CTAaTOYHOCTH (ARDS), u Takum 00pa3oM CICAyeT 0XKHIATh MPO(UIAKTUKU H/UITH TCPANCB-
THYECKOTO ACHCTBHS NMPH YNMOMSHYTHIX MOKa3zaHuAX uyepe3 uHruoOuposanue IRAK4 (Kang, Homer u ap., The
Journal of Immunology, 2007; Imaoka, Hoshino u ap., European Respiratory Journal, 2008; Couillin, Vasseur u
ap., The Journal of Immunology, 2009; Abbate, Kontos u ap., The American Journal of Cardiology, 2010;
Lloyd, Current Opinion in Immunology, 2010; Pauwels, Bracke u ap., European Respiratory Journal, 2011,
Haenuki, Matsushita u ap., Journal of Allergy and Clinical Immunology, 2012; Yin, Li u gp., Clinical & Ex-
perimental Immunology, 2012; Abbate, Van Tassell u ap., The American Journal of Cardiology, 2013; Alexan-
der-Brett u ap., The Journal of Clinical Investigation, 2013; Bunting, Shadie u ap., BioMed Research Interna-
tional, 2013; Byers, Alexander-Brett u xp., The Journal of Clinical Investigation, 2013; Kawayama, Okamoto u
ap., J Interferon Cytokine Res, 2013; Martinez-Gonzalez, Roca u ap., American Journal of Respiratory Cell and
Molecular Biology, 2013; Nakanishi, Yamaguchi u ap., PLoS ONE, 2013; Qiu, Li u ap., Immunology, 2013; Li,
Guabiraba u ap., Journal of Allergy and Clinical Immunology, 2014; Saluja, Ketelaar u ap., Molecular Immu-
nology, 2014).

[TpenmecTByOMmUI YPOBEHb TEXHUKH PACKPBIBAET MHOXKECTBO HHrHONTOpOB IRAK4 (CM™., Hammpumep, An-
nual Reports in Medicinal Chemistry (2014), 49, 117-133).

US8293923 u US20130274241 packpsiBaror HHruOuTopsl IRAK4, uMmeromue CTpykTypy 3-3aMEIIECHHOTO
HHAa30Ja. TaMm HET OMUCAHUSA 2-3aMEILEHHBIX HHIA30JI0B.

WO02013/106254 1 WO2011/153588 packpsiBarot 2,3-au3aMELICHHbIC MPOU3BOIHBIC HHIA301A.

WO02007/091107 onuchIBaeT 2-3aMEIUCHHBIE MPOM3BOAHBIE MHIA307A U1 JICUCHHS MBILICYHOH IUCTpO-
¢y JromeHHa. PackphbiThie COETHHEHHS HE HMEIOT 6-THAPOKCHATKUIBHOTO 3aMEILCHHUSL.

WO02015/091426 omichIBAET HHAA30IbI, HX AKUIbHASA IPYIIA 3aMCIICHA B MOJI0XKCHUH 2 KapOOKCHAMUA-
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HOH CTPYKTYPOH.
WO02015/104662 packpsiBacT HHAA30 IbHbIC coeqUHEHUS PopmyIb (1)

(RJ‘"\@I I g“‘ A
N
N 0

N R

(9]

KOTOpbIE SIBJISAIOTCS TEPANeBTHUECKH MOAXOAALIMMH B KaueCTBE MHIMOMTOpAa KMHA3bl, 0COOEHHO WHIUOU-
topoB IRAK4, u apmanieBTHYECKH MTPUEMJIEMBIE COJIM UIIK UX CTEPEOU30MEPBI, KOTOPbIE MOJIXOAT AJIs Jieue-
HUA U IIpeynpexaeHus 0ose3Heit unm 3a00eBaHuil, B 0COOEHHOCTH MX MPUMEHEHUs NpU 00JIe3HU Ui 3a00te-
BaHUM, OTIOCPEIOBAaHHOM (pepMEHTOM KHHa30M, ocodeHHo pepmentom [RAK4.

WO02016/083433, ony0OauKoBaHHasI MOCJE AaThl MPHOPHUTETA JAHHON 3asBKH, OIMHCHIBACT HOBBIC 3ame-
IIEHHbIE HHIA30J1bI clieiytoeit (popMybl:

| B
R N/ (o]
HN _
N—R'
HO. <\
R¥ R?

CrocoObl UX MOJIyYeHHs, UX MPUMEHEHHUE CAMOCTOSTEIBHO WM B KOMOWHALMAX, YTOOBI JICUUTHh W/HWIH
npeaoTBpamaTrb 60ne31—m, U UX NPUMCHCHUE JIA MOJYUYCHHUA JICKAPCTB JIA JICUCHUA I/I/PIJ'[I/I MpEaA0TBpALICHUA
6osie3Hed, B 0COOCHHOCTH JIJISI JICUEHUS W/WIIH TIPEIOTBPALLIEHUS YHIOMETPHUO3a U 00JIeH, CBI3aHHBIX C JHIOMET-
PHO30M H JIPYTUX CUMIITOMOB, CBS3aHHBIX C DHIOMETPHUO30M, TAKHX KaK JUCMEHOpes, AUCTIapeyHuUs, TH3YypHsI U
JUcXe3us, TMM(OMBI, PEBMAaTOUIHBIN apTPHUT, CIOHIUIOAPTPHUTHI (B OCOOCHHOCTH MICOPHATUIECCKUNA CIIOHIUIIO-
apTpuT U 0oJie3Hb bexTepeBa), kpacHas BoJ4aHKa, MHOKECTBEHHBIH CKiIepo3, MakyJisipHas nerenepauus, COPD,
nojarpa, )KMpoBbie 00JIC3HU MEUYCHH, PE3UCTEHTHOCTh K HHCYJIHUHY, OIyXOJICBbIC 3a00JICBAHUS U IICOPHA3.

Hossiit uuruburop IRAK4 nomkeH ObITh 0COOEHHO MOAXOIAIIMM AJIS JIEUEHHUS U IS MPEJOTBPALICHUS
npoauepaTUBHBIX U BOCIAIMTENIbHBIX 3a00J1€BaHUN, XapaKTEPU3YIOLUXCS CBEPXPEAKTUBHOW UMMYHHOH CHC-
TeMoi. OTae/bHOE YIOMHUHAHKE CIACAYIOT 34€Ch CACIaTh Al BOCHATUTEIbHBIX 3a00/ICBAHUI KOXKH, CEPACUHO-
COCYIMCTBIX 3a00JIeBaHUM, 3a00JIeBaHUI JIETKUX, 3a00JIEBaHUil 13, ayTOUMMYHHBIX 3a00JIeBaHH, THHEKOJIO-
IMYECKUX 3a00JIeBaHH, 0COOCHHO YHIOMETPHO3a, U pakKa.

Jlo/mkeH OBITh PacKphbIT CIOCO0, KOTOPBIM MO3BOJUT MoJtydyeHue uHaazona (I) B Texuudeckom macuirabe ¢
0coObIM BHUMAHHEM Ha CJIEYIOIIME TpeOOBaHUS:

BBIXO/I Ha MPOMBIIJICHHbIE MAcIITa0bl/yBeIMICHHE MAacIITa00B MPOM3BOICTBEHHOTO MpoIiecca,

BBICOKAs! pErMOCENeKTHBHOCTD B peakiuu N2-aJKUIupoBaHus,

NPOMU3BOJCTBEHHAs 0€30IaCHOCTb,

CKOpPOCTb MPOM3BO/ICTBA,

roroBas JOCTYIMMHOCTb KOMMECPUYCCKUX UCXOJHBIX MAaTCPHUAJIOB,

00x0/1 ctanuii XpoMaTorpapuuecKoro pa3aeieHUs U OUHILICHHS,

KOHe4Has 00paboTKa MyTeM KpUCTAILITU3ALIUH,

KOHEYHas: KOPPEKTHPOBKA MOJUMOPGPHON MOAU(DUKALIMH ITyTEM NMPUMEHEHHUS pacTBOpHTEsel kiacca 3 (B
COOTBETCTBUM ¢ pekoMeHaauusamu FDA),

[TpumMeuarenbHO, YTO MOXKET OBITh YCTAHOBJIEH CIIOCOO, KOTOPBIA OTBEYAET BCEM BBIILECYIIOMSHYTHIM Tpe-
OOBaHUSM.

DT0 U300peTeHHe OMUCHIBACT MOdy4YeHHue coeauHeHus (I) depe3 HEOXKMIAHHO BBICOKOCEICKTHBHOE aJIKU-
JupoBaHue Ha N2 B kayecTBe KJIIOUEBOH CTauu

0]

[Tonyuenus N2-3aMeLICHHBIX HHIA30JI0B MPEABAPUTEIILHO OMUCHIBAIUCH B JIUTEpaType, Hanpumep M.-H.
Lin, H.-J. Liu, W.-C. Lin, C.-K. Kuo, T.-H. Chuang, Org. BioMol. Chem. 2015, 13, 11376. Ot npouenypsl,
TEM HE MEHee, UMEIOT MHOXKECTBO HEJOCTaTKOB, IpeBpallasg UX B HeXKesaTeIbHbIE IS TEXHUYECKOTO MacIlTa-
6a. Bo3MOXHO CEeNeKTUBHO MOJy4uTh N2-3aMelleHHbIe MHIA30J1bl Yepe3 KOMIUIEKCHBIE 0CIIeJ0BATEIbHOCTH
CTaAMi CHHTE3a, KOTOPBIE HE BKIIIOYAIOT HUKAKOH CTaJUM HENOCPEICTBEHHOIO aJKHUIMPOBaHUS. DTHU MOCIIe0-
BATEJIbHOCTH, TEM HE MEHEE, SIBJISIOTCS JUIMHHBIMU U TPYJA0EMKUMH M BKJIFOUAIOT MHOXECTBO MOTEPb, HEM30EK-
HO MPUBOJAIIMX K HU3KOMY 001eMy Beixoay. [ToaToMy myTu cuHTe3a, KOTOpBIE MO3BOJISIOT HEMOCPEACTBEHHOE
nosiydeHue N2-3aMeLeHHbIX WHIa30710B U3 1 H-MHIa30/1bHBIX HCXOAHBIX BELIECTB YEPE3 HEMOCPEACTBEHHOE U
CEJIEKTUBHOE ajIKuiiMpoBaHue B N2, npejcTaBisioT Haubobiuid uHTepec. [Ipu nonbiTke HEenocpeaCTBEHHOTO
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ankuauposanus 1 H-unnaszonbHoro uexoaHoro Bemectsa oomeit popmynsl (1), kak mpaBuiio, mojiyyarOT CMeCh,
cocrosuryro u3 N1- (IIT) u N2-ankunuposansbix (Ia) peFI/IOI/I30M€pOB.

L RZOY RZOY

(U} my (la)

WHpa3on v ero npousBojaHbIE, OOBIYHO KlacC apoMaTHYecKUX N-reTepolMKIIOB, BbI3BIBAIOT CYIIECTBEH-
HBIIf MHTEpeC B XMMUHM CHHTE3a M MEAMIMHCKONH XHMHH M3-32 UX PA3HOCTOPOHHUX OHOJIOTHYECKUX aKTHBHO-
creil. bosee Toro, pasHble reTepOLMKINYECKHE CTPYKTYPbl MOTYT OBITh JOCTUTHYTHI W3 MH/I230J1-TIPOM3BOIHBIX
N-retepormkiandeckux kapouHoB. Cpenn nHaazoioB N1/N2-3aMelieHHble WHIA30JbI IITMPOKO NPUMEHSIOT B
Ka4eCTBE MPOTHBOPAKOBHIX, MPOTHBOBOCHATUTEIbHBIX, aHTH-BNY 1 aHTUMIKpOOHBIX NekapeTB. Kak mpaBuio,
crHTe3 N2-3aMeIeHHBIX HHIA30JI0B BKIIOYAET MPOLEAYPhl LMKIM3AMN U3 Pa3HOOOPa3HbIX MCXOIHBIX Mare-
puanoB. K coxanenuto, o0iue METOJOJIOTHH OCTAIOTCS PEIKO BCTPEHAIOIIMMHUCS B JuTeparype. Tam Tonbko
MOJTy4ar0T YMEPEHHBIE BBIXO/IBI.

Uro kacaeTcs TEKYIIEro COCTOSHHUS TEXHOJOTHMH, U3BECTHO HECKOJIBKO MyOJIMKAIMi, KOTOpble OyayT 00-
CYXKJaThCsl B crieayromeM pazaene. Hu B oqHoI U3 omyOIMKOBaHHBIX MPOLIEAYP HET YCJIOBUI peakLiy, KOTOPbIE
NPUBOAAT K NpsIMOMY N2-CEJEKTUBHOMY AJIKWIMPOBAHHUIO C UCIIOJIb30BaHUEM BbICOKO(YHKIMOHATIBHOIO WH/IA-
3osa tuna (II) BMecTe ¢ anKuITO3UIaTOM MM FajIOreHUI0M, HECYLITUM CUpTOBYIO rpynmy tumna (IV) B kauecTse

AIKWIMPYIOWICTO arcHTa.
O

0 ‘\—QOH
R2
)

CeJIeKTHBHOCTH M/MJTM BBIXO/bI SABIISIOTCSA HU3KUMU. [IpobiemMa METOIMK NMpe/IecTBYIOIEro YpOBHS TeX-
HHUKH 3aKJIFOYaeTCs B OrPaHUYEHHOM TOJEPAHTHOCTU (PYyHKIMOHAIBHBIX rpyni. TakuM o0pa3oMm, HCHOJIb3YIOT
TOJIbKO OTHOCUTEJILHO MPOCTLIC AITKWINPYIOMIUE ar€HThI, KOTOPBIC HE COACPKAT J'la6I/IJ'll)HI)Ie I/I/I/IJ'II/I PC€AaKIIMOHHO-
CroCcOOHbIE (PYHKIIMOHAIBHBIX TPYMIbI, KPOME YXOASIICH IpyMIbl. DTU areHThl B OCHOBHOM NPHCOEAUHSIOT K
cootBeTcTBytoemMy |1H-uHaa3omy myreM HykJI€O(HIBHOTO 3aMeIleHHs] UX rajJoreHu 0B, TpUQIaToB, TO3MIIa-
TOB Wiu Me3wiatoB. Koraa ucnonb3yiores Gosiee (pyHKIMOHATIbHBIC (PPArMEHTBI, BBIXO/bI U CEJICKTUBHOCTH
pe3Ko CHIDKaroTCs. B crneyronieM pasieie MpUBOAATCS MPUYMHBL, TIOYEMY 3TH MPOLEAY Pl MPEIIIECTBYIOIETO
YPOBHSI TEXHHKH HE MPUMEHHMBI K paccMaTpuBaeMoii mpodieme.

1. WO 2011/043479: peakuuu BoinoyiHs0T B TI'® ¢ 00paTHbIM XOJIOAWIBHUKOM. DTO HE paboTaeTr it
pemaemoro ciydas (ankuupyromve areatsl Tuna (IV)). [Honmyyenue cootBeTcTByrOMIETr0 TpUQIIaTa, HaIPUMED,
U3 CIUPTAa HEBO3MOXHO, TMOCKOJBKY €ro pas3/ioKeHHE MPOUCXOJUT MTHOBCHHO. B JOMOSHEHUE, MPUMEHSITH
TOJILKO MPOCTOi cyOcTpar 6e3 kakoii-1160 (pyHKIIMOHATIBHOCTH B OOKOBOI IIECTIH.

2. S.R. Baddam, N.U. Kumar, A.P. Reddy, R. Bandichhor, Tetrahedron Lett. 2013, 54, 1661: B peakuyu
NPUMEHSITM TOJIBKO TPOCThIE HMHMA30JbI 0e3 (PYyHKUMOHAIBHBIX TpyNI. B kadecTBe alKUIMPYIOIIEro areHTta
NPUMEHSITH TOJBKO METHIITpUXJIOpalleTUMHUIAT. [TONBITKH epeHeCTH yCI0BuUs, KaTaTU3UPYEeMble KUCIIOTOM IS
CEJICKTUBHOTO AJIKUIMPOBAHUS C HCIIOJb30BaHUEM (DYHKIIMOHATM3UPOBAHHOTO CIUPTOBOTO AIKHIHPYIOIIETrO
areHra, kak nokazano (IV) Bo 2 moyio)keHUH CTPYKTYpPbl MHIA30JIbHOTO Spa, MPOBATMINCH. JTa METOJUKA HE
MOKET ObITh JIEFKO YBEJIUYEHA B MacliTade.

3. Q. Tian, Z. Cheng, H.H. Yajima, S.J. Savage, K.L. Green, T. Humphries, M.E. Reynolds, S. Babu, F.
Gosselin, D. Askin, Org. Process Res. Dev. 2013, 17, 97: npeacrasasitor nonyuenue THP-nipocroro s¢upa ¢
npeanodTeHreM 11 N2 uHaa3051a. DTa peakiyst MPOUCXOIUT [0 pa3HOMY MEXaHU3MY U HE MPEACTaBIIsIeT CO00i
o0wwmit cnoco6, nockonbky npoaykt THP-npoctoro sdupa He MOKeT IONMOTHUTENBHO JIETKO MPEBPaIlaThCs.
bBonee Toro, npeacraBiieHbl CEIEKTUBHBIC CIIOCOOBI 3aIUThI HHIA30JI0B C MPUMEHEHHEM M-METOKCHOEH3UIbHBIX
NPOU3BOJIHBIX MIPH KUCIOTHBIX YCIOBUAX. [IONBITKY IEPEHECTH 3TH YCIOBHUS JUIS CEJIEKTMBHOIO AJIKUIIMPOBAHUS
C UCIOJIb30BaHHEM ()YHKIMOHAIM3UPOBAHHOTO CIMPTOBOTO AJKWJIMPYIOIIErO areHra, kak nokaszano (IV) Bo 2
MOJIOKEHUH CTPYKTYPBI MHIA30JIbHOTO sIpa, TPOBAIMIIUCH.

4. DJ. Slade, N.F. Pelz, W. Bodnar, J.W. Lampe, P.S. Watson, J. Org. Chem. 2009, 74, 6331: THP-
npocroii 3¢pup u PMB-3amura ¢ npumeHeHuemM KucioTHbIX yciaoBuii (PPTS: mapa-ronyoncyaspoHar nupuau-
HUS); TIOMBITKU TIEPEHECTH 3TH YCIOBUSA IS CEIEKTUBHOIO AKUIMPOBAHHUS C MCIIOJb30BaHHEM (YHKIIMOHAIM-
3MPOBAHHOI0 CITUPTOBOrO AJKHIMPYIOIIEro areHTa, kak nmokazaHo (IV) Bo 2 monoxeHuu CTPyKTYpbl HHAA30J1b-
HOTO S1/1pa, MPOBAJIUIIHCE.

5. M. Cheung, A. Boloor, J.A. Stafford, J. Org. Chem. 2003, 68, 4093: npuMeHsId BBICOKO PEaKIIMOHHO-
CrocoOHbIE M BBICOKO KAaHLIEPOTEHHbIE COJIM MeepBeiiHa B KauyecTBE AJKWIMPYIOIIMX areéHTOB. JTOT CIOCO0
BKJIFOYACT TOJBKO MPOCThIe HE(YHKIMOHATH3UPOBAHHbBIC 3TUJIOBBIC M METHIIOBBIE cosii MeepBeiiHa. Peakiius
NpPOTEKAET B MOJISIPHOM JTUJIALIETATE MPH TEMIIEPAType OKPYXKAIOILICH cpeabl. DTH YCIOBHS HE MOTYT OBITh Iie-
peHeceHbl Ui CEJIEKTHBHOTO AJIKUIMPOBAHUS C HUCIOJIb30BaHUEM ()YHKLMOHATM3HUPOBAHHOIO CIIUPTOBOTO aj-
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KWJINPYIOLIETo areHTa, kak nokasano (I'V) Bo 2 mojiokeHUH CTpyKTypbl HHAA30JIbHOTO Spa.
Cxema 1. N-Ankunupoanue 1H-unnazonos

Ar O ArYO ArYO
HN X ~rG HN FG HN
ooy —— o+ ooy
FG N F SN FG N
JKeIATe b HbIi HE/KENATETbHbIi -\FG

Cxema 2. CriocoObl N-aJIKWJIMPOBaHUS MHAA30JI0B, U3BECTHBIX M3 MPEAIIECTBYIOLIET0 YPOBHS TEXHUKH
Et,OPF,

CT s (f ~
N N
0 .

H

JOC 2003, 4093

Br R D
; y O
\CEN\' p- TSOH \@ PF’TS \CE\

CH,Cl, H CH,Cl,
p-TsOH A-TonyoncynbgoHoBasn PPTS: n-Tonyoncynb@oHaT NMpUanHUs
Kicnota

NH

Br A PMBOH  Br. N PMBOJ\CCIZ Br =
N N ———————— N-PMB
N 2SOy N PPTS =N
H

PMB Tonyon CHLCL,
110 °C

PMB: n-meTokcuBeraun
JOC 2009, 6331

ﬂ F&OTf N
: CyQN;we RN =N }_F

PCT Int. Appl., 2011043479

6. M.-H. Lin, H.-J. Liu, W.-C. Lin, C.-K. Kuo, T.-H. Chuang, Org. Biomol. Chem. 2015, 73, 11376: meTo-
nuKa spisercss N2-ceJIeKTUBHOI; TeM He MeHee, OHa He MOXeT ObITh yBeJnueHa B Maciitade ¢ Metauiamu Ga u
Al, npuMeHsIeMbIMU B CTEXHOMETPUYECKUX KOJIMYECTBaX. B omucaHHBIX yCIOBUAX peakuu GOpMUPYIOTCS KH-
cioTsel bpeHcTena, KoTopble pearupyroT ¢ COOTBETCTBYIOLIMMH METalJIaMU C MOJTydeHHEM ra3o00pa3HOro BOJo-
pona. B kauecTBe alKWJIMPYIOLIMX areHTOB NMPUMEHSIOT TOJBKO PEaKLMOHHOCHOCOOHBIE MPOCThIE BEIlLEeCTBa.
Korna npumeHsan 6osiee GpyHKUMOHATU3MPOBAaHHbIE BELIECTBA, HAOIOAAIN 3HAUMTEIbHOe YMEHbIIIEHHE BBIXO-
na. [TombITKM MepeHecTH YCIOoBUS Ul CEJIEKTMBHOTO AJKWJIMPOBAaHUs C MCMOJIb30BaHWEM (yHKLHMOHATU3HPO-
BaHHOT'O CMUPTOBOrO aJKMIUPYIOLIEro areHTa, kak rnokazaHo (IV) Bo 2 mosiokeHu CTPYKTYpbl MHIA30JbHOTO
Aapa, NPOBATMIIUCH.

7. G. Luo, L. Chen, G. Dubowchick, J. Org. Chem. 2006, 71, 5392: npumeHsnu 2-(TpUMETHI-
cununn)stokcumeTui xnopun (SEM-CI) B TT'® st 3ameiennst B N2 nHna3o5108B. [1onbITkY NepeHecTH yCaoBus
JUISL CEJIEKTUBHOTO IKWJIMPOBAHUS C UCIOJIb30BaHUEM (YHKIMOHATIN3UPOBAHHOTO CIIMPTOBOTO aKHIMPYIOLIe-
ro areHTa, kak mokasaHo (IV) Bo 2 monoxeHHH CTPYKTYpBl HHAA30JBHOTO spa, MpoBaWiInch. COOTBETCTBYIO-
IIMMHU NPOAYKTaMH, OTIUCAHHBIMH B 3TOM MyOIMKALUK, IBISIOTCSA MPOCThIe 3(UPBI M OHU HE OTHOCATCS K Hallei
neneBoil Mosiekysie. [IpuMeHeHne BBHICOKO KaHLEPOT€HHOro 2-(TpUMETHIICHINI)3ToOKCHMeTun xiopuna (SEM-
Cl) taxk xe, kak u Oenzunokcumetun xjaopuaa (BOM-CI) He npenctapisier co6oii MaciTabupyeMblii mapameTp
JUTSL TIOJTyYeHUsI HAMEUYEHHOTO COSAMHEHUS!.

8. A.E. Shumeiko, A.A. Afon'kin, N.G. Pazumova, M.L. Kostrikin, Russ. J. Org. Chem. 2006, 42, 294: B
3TOM croco0e MojTyyalld TOJbKO OueHb MPOCThie BelecTBa. Hu o Kakoii cyluecTBeHHO CeleKTUBHOCTH He W3-
BecTHo. HaGumonanu sierkoe npenmyiuectso aiist N1 -aJIkuinpoBaHus B MHAA301€.

9. G.A. Jaffari, A.J. Nunn, J. Chem. Soc. Perkin 1 1973, 2371: npumeHsAIM O4eHb NMPOCTHIC BEIECTBA U
TOJIbKO METUJIMPYIOLIME areHTbl. bosiee KoMmeKkcHOe BEIEeCTBO, KaK, HanpuMmep, KoMOuHauus popMasbiaernia
C MPOTOHMPOBAHHBIM METAHOJIOM, MPUBOAUT TOJbKO K N1-3aMelieHHOMY NpoayKTy (mpocToii 3¢up).

10. V.G. Tsypin u ap., Russ. J. Org. Chem. 2002, 38, 90: peakiuusi mpoTeKaeT B CEPHOM KUCIIOTE U XJIOPO-
(dhopme. OTU ycI0BUS HE MOTYT OBITh NMEPEHECeHbI Ha 2-3aMelleHHble HHAa30Jbl. ONMUCKIBAIOT TOJBKO MpeBpa-
LLEHHUS TPOCTHIX UHAA30JI0B C alaMaHTUIOBBIM CIIUPTOM B Ka4eCTBE €IMHCTBEHHOTO aJIKUJIMPYIOLIEro areHTa.

11. S.K. Jains u ap. RSC Advances 2012, 2, 8929: sta nmy6nukauus coaepxut npumep N-OeH3UITUPOBaHUS
WHIA30JI0B C HU3KOW CEJIEKTMBHOCTbIO OTHOCHUTENbHO Nl-3ameleHus. DTOT c€HOCO0, KaTalu3UpyeMblii
KF-/okcunoM amoMHuHUs, HE MOXKET NPUMEHSATHCS K 2-3aMeLIeHHbIM MHAa30saM. [TonbITky nepeHecT! 3TH yc-
JIOBUS ISl CEJIEKTMBHOTO aJIKUJIMPOBAHUS C UCIOJIb30BaHHEM (DYyHKLUHOHATM3UPOBAHHOTO CIIUPTOBOTO AJKHUJIIH-
pyolero arenra, kak nokasato (IV) Bo 2 noJjio)keHUH CTPYKTypbl HHAA30JIbHOTO A1pa, MPOBATHINCE.

12. L. Gavara u ap. Tetrahedron 2011, 67, 1633: npuMeHsJIH TOJIbKO OTHOCHTEIbHO MPOCThbIC BEIIECTBA.
OnucanHoe oOpasoBaHue kuciaoTHoro THP-npocroro s¢upa u Gensunuposanue npu aedaermanuu B TI'O He
NPUMEHUMO AJIsl Hallero BelecTBa. [ToNbITKM MepeHecTH YCOBUS IJISi CEJIEKTUBHOTO aKUJIMPOBAaHHS C HC-
M0JIb30BaHUEM ()YHKLMOHAJIM3UPOBAaHHOTO CIMPTOBOTO AJIKMJIMPYIOIIEro areHra, kak rnokasaso (IV) Bo 2 mo-
JIOKEHUH CTPYKTYPbl HHIA30JIbHOTO SAPa, MPOBATUIIUCS.

13. M. Chakrabarty u ap. Tetrahedron 2008, 64, 6711: Habmonanu N2-alKUIUpOBaHUE, HO MPEUMYILECT-
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BEHHO Nojyyanu NI-ankuiupoBaHHbIH mpoayKT. ONUCAHHBIE YCIOBHSI NPUMEHEHUS BOJHOTO PACTBOPA THApPO-
KCHJA HATPHA M Kataau3aTopa (aszosoro meperoca B TT'D He mMpUMEHUMBI A1 JOCTH)KEHHS CEJICKTUBHOTO all-
KHJMPOBaHUA BO 2 mojokeHuu |H-uHmaszonos. [MomeiTku mepeHecT ycinoBus i Hawmeit cuctemsr (IV)/(ID)
MPOBAJHUIIUCH.

14. M.T. Reddy u ap. Der Pharma Chemica 2014, 6, 411: peakuust mpOTEKACT B COOTBETCTBYIOIIEM AJIKH-
JHPYIOIUEM areHTe B KauecTBe pacTBopures. OTPakeHO TOJIBKO MPHMEHEHHE BBICOKO PEAKIIHOHHOCTIOCOOHOTO
3TUNOPOMALIETATA B KAYECTBE AJKHIMPYIOINEro areHra. Her HUKAKuX JAHHBIX O CEJICKTUBHOCTH. JTH YCIOBHUA
HE MMPUMEHUMBI JUIS1 COCIUHECHHH, TAKUX KAK 2-HHAA30JblI. [TONBITKH NEPEHECTH 3TH YCIOBHA U1 CEIEKTUBHOTO
AJKMIMPOBAHMUS C UCIOJIb30BAHHEM (DY HKIIMOHATH3HPOBAHHOTO CITHPTOBOTO AJKUIMPYIOILETO areHTa, KaK MoKa-
3aHO (I'V) BO 2 MOJOXKEHUHU CTPYKTY Pl HHAA30IbHOTO AAPA, MPOBATUIUCS.

15. S.N. Haydar u ap. J. Med. Chem. 2010, 53, 2521: omxcaHbl TOJBKO MPOCThIE HE(YHKIHOHAIH3HPO-
BAHHBIC AJKHJIBHBIC TPYIMIBI (METH, H30MPOMH, H300yTHI). KapOoHaT 1e3us mpuMEHAIH B KAaUeCTBE OCHOBA-
HMS W peakuusi mpuBouIa K cMecd N1- u N2-aIkmIHpOBaHHBIX MPOAYKTOB. DTH YCJIOBUS HE MOIXOMAT A
JOCTHXKEHUS CEJICKTUBHOIO aJKUIMPOBAHUSA BO 2 noaokeHuH 1H-uHaa30108B. TTonbITKH NEPEHECTH 3TH YCAOBUA
JUA CENIEKTHBHOTO AJKHIMPOBAHUS C UCTIOIb30BAHHEM ()Y HKIHOHAIM3HPOBAHHOTO CIIMPTOBOTO AJKHIHPYIOLIC-
IO areHTa, Kak nokasaHo (IV) Bo 2 moJIo’eHHH CTPYKTYPbl HHAA30JbHOTO SIPA, MPOBATIIHCS.

16. Zh. V. Chirkova u ap. Russ. J. Org. Chem. 2012, 48, 1557 B 310M cnoco0¢ OTHOCHTEJILHO MPOCTHIC
BCIIICCTBA MPEBPAILAKOTCA C KApOOHATOM Kajusa B kauecTBe OCHOBaHUA B [IM®A. Tloxyuaror cmecu N1- u N2-
ANKUIMPOBAHHBIX MPOJYKTOB. YCJIOBHA HE MOAXOJAT I JOCTHXKCHHS CEICKTUBHOIO AIKHIMPOBAHHA BO 2 MO-
noxeHud 1H-unna30m108. TTONBITKY NEPEHECTH 3TH YCIOBUA AJI CENEKTUBHOTO AKUIMPOBAHUA C HCHOIB30BA-
HHEM (DYHKUHOHATH3HPOBAHHOTO CIIMPTOBOTO ANKHIMPYIOLIETO arcHTra, kKak moka3ano (IV) BO 2 moj0KeHUH
CTPYKTYPBI HHIA30JbHOTO SIPA, IPOBATHIUCE.

17. C. Marminon u ap. Tetrahedron 2007, 63, 735: opro-3amMecTure;ib R B MoM0OkeHHH 7 B HHAA30J1C Ha-
MPAB/ISIET AIKUIMPOBAHHE OTHOCHTEIBHO N2 H3-32 3KpaHHPOBAHUA N1 OT 37MeKTPO(HIBHBIX aTak. YCIOBUA,
TUAPUI HATPUS B KauecTBE OCHOBaHHA B TI'®D, He MPUMEHUMBI U1 JOCTH)KECHHS CEJICKTHBHOTO AJIKUIUPOBAHUSA
BO 2 nosoxeHuu 1H-MHAA30710B U NPEANOYTHTENBHO MPUBOIAT K ATKHIHPOBAHUIO pU N1 B OTCYTCTBHE 3aMec-
TUTEJIA B NMOJOXKCHHH 7 MHAA30Ja. [TOMBITKYH MEPEHECTH 3TH YCIOBUSA JJIS1 CEIEKTHBHOTO AIKHIHPOBAHMSA C HC-
MOJIb30BAaHUEM (DYHKIUOHAM3HPOBAHHOTO CIHPTOBOTO AJKHJIMPYIOLICTO ar¢HTa, kak mokaszaHo (IV) Bo 2 mo-
JI0’KEHHHU CTPYKTYPBI HHAA30JIbHOTO SAPA, MPOBATHIHC.

18. D.A. Nicewicz u ap. Angew. Chem. Int. Ed. 2014, 53, 6198: ucnonap30Bamich TOJILKO MPOCTHIE CyO-
CTpaThl. 3TOT COCO0 OMUCHIBACT (POTOXUMHUCCKYHO PCAKLMIO, KOTOPAs HE MOXKET OBITh JISTKO MACINTA0OHPOBAHA
U HE MMPUMEHUMA K OOIIEMY CENEKTHBHOMY NMPSIMOMY ankumpoBaHuo 1H-uHma3onos Bo 2 monoxeHuu. OueHb
cneuu(puyeCcKUe MPOU3BOJHBIC CTHPOJIA MCIONB3YIOTCS B YCIOBHAX PaJUMKaNbHOHN peakuuu. [lonmbITku nepeHe-
CTH 3TH YCJIOBHSA JJIS1 CEJIEKTHBHOTO ATKHIMPOBAHHUSA C HCIOIB30BAHHEM (DY HKIHOHATM3HPOBAHHOTO CIIUPTOBO-
r0 ATKUJIHMPYIOIIETO areHTa, Kak noka3aHo (IV) Bo 2 moyokeHUU CTPYKTYPBl HHAA30JIbHOTO AApPA, MPOBATUIHCS.

19. Togni u ap. Angew. Chem. Int. Ed. 2011, 50, 1059: B 310# myOIHKALMH HCKTFOUUTCIIBHO OMUCHIBACTCS
CHCLMATbHBIM THIT 3AMCCTUTC/IA (THIICPBAJICHTHBIA HOX B KAYCCTBE TPH(PTOPMETHIMPYIOIIETO PEArcHTa B COYe-
TAHWH C ALCTOHUTPHUIOM). JTOT OCOOBIH CIyyal HE SBIACTCS OOLIMM M HE MOXKET ObITh MPHMEHEH K CHHTE3Y
N2-ankuMpOBaHHBIX HHAA300B THNA (1a) wnu (Va).

20. L. Salerno u ap. European J. Med. Chem. 2012, 49, 118: B 310¥ myOJIMKal{u ONUCHIBACTCS NMPEBpALIe-
HME HHJA30JI0B B PACIlIaB 0.-OPOMOKETOHA. YCIOBHS PEAKLIHH HE MOTYT ObITh IEPEHECEHBI HA MPAMOH U CelleK-
THUBHbIN CHHTE3 N2-aJIKHIMPOBAHHBIX HHAA3010B THNA (I). TIonbITKH NEPEHECTH 3TU YCAOBHUS A1 CEICKTHBHOTO
AIKUIMPOBAHUA C HCMOJIb30BAHUEM (DY HKIIMOHATH3HPOBAHHOTO CIIMPTOBOTO ATKUJIMPYIOLIETO areHTa, Kak MoKa-
3aHO (IV) BO 2 nos0KeHUH CTPYKTYPbl HHIA30IbHOTO AP, MPOBAIHIUCE.

21. K.W. Hunt, D.A. Moreno, N. Suiter, C.T. Clark, G. Kim, Org. Lett. 2009, 77, 5054: 3ta myOaukauus,
M0 CYIUECTBY, OMUCHIBAET N1-CENeKTHBHBIH CIOCOO ANKHIMPOBAHUSA C JOOABICHHEM PA3IHMYHBIX OCHOBAHUI.
Hcnomp3oBanu nmpocteie CyocTparsl. [TONBITKH MEPEHECTH 3TH YCIOBHUA A CEICKTHBHOTO ATKUIMPOBAHUSA C
HCIIOJTb30BAHHEM (DY HKIIHOHATU3UPOBAHHOTO CIHPTOBOTO AJKUIMPYIOMICTO arcHra, kak mokazano (IV) Bo 2
HOJIO’KEHUHU CTPYKTYPBI HHAA30IbHOTO SAPA, MPOBATHIHCH.

22.J. Yang u ap. Synthesis 2016, 48, 1139: B 310# myOaukauuu onuceiBacTca N1-CeIeKTHBHAS KAaTaHU3U-
pyeMas OCHOBAHHEM peakius aza-Matikiaa. Hukakoi 3aMeHbl B N2 He HA0m0AanoCk. [TIoMbITKH MEPEHECTH 3TH
YCIIOBHUS AJIS1 CEICKTHBHOTO AJKUJIMPOBAHHS C MCIOJIb30BAHUEM (DYHKIHOHATH3UPOBAHHOTO CITHPTOBOTO AJIKH-
JUPYIOLIETO areHTa, Kak moka3aHo (IV) Bo 2 nonoxeHUH CTPYKTYPbl HHAA30IBHOTO A1pAa, MPOBATHIIUC.

23. P.R. Kym u gp. J. Med. Chem. 2006, 49, 2339: onucausl, no cymectsy, N1-ankuaupoBaHus. ITonsiTku
MICPEHECTH 3TH YCJOBHA JJI1 CEICKTHBHOTO AJKWIHPOBAHHUA C HCIOJB30BAHHEM (DYyHKIHOHAIUZHPOBAHHOTO
CHHPTOBOTO AJKUIMPYIOLICTO areHTa, Kak mokazaHo (IV) BO 2 mOnoeHUH CTPYKTYphl MHAA30JIBHOTO fApa,
MPOBAJIUIIUCH.

24. AJ. Souers u ap. J. Med. Chem. 2005, 48, 1318: B 3T0i MyOMKALMU OMUCHIBACTCSA HUCIOJIb30BAHUEC
KapOOHATa Kaius B KQUECTBE OCHOBAHMA. JTOT CIOCOO IIIaBHBIM 00pa30oM OTHOCHTCS K 3amelneHuro B N1 u no-
3TOMY HE NOAXOJUT JJI1 CEJCKTHUBHOIO aJKUIMPOBAHHSA BO 2 MoJokeHUU 1H-uHma3010B. [TonbITku nepeHeCTH
3TH YCJOBHUS I CEJNIEKTHBHOTO AJKHIHPOBAHHMA C MCHOJb30BAHHEM (DYHKIHMOHAIM3HPOBAHHOTO CIIUPTOBOTO
AJKUJIMPYIOIIETO areHTa, Kak nokas3aHo (IV) Bo 2 noJ0KEHUH CTPYKTYPbl HHAA30JbHOTO S1pa, MPOBATUIUCS.
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25. P. Bethanamudi u np. E-Journal of Chemistry 2012, 9, 1676: ucnosb30BaHAE HOHHBIX XKHIKOCTCH Ha-
psiny ¢ KapOOHATOM Kajus B Ka4eCTBE OCHOBAHMS NPUBOAUT K cMecsaM N1- n N2-ankuaupoBaHHBIX HHIA30JI0B C
HU3KHUMHU BbIXoJaMu. CeleKTHBHOCTh MOKAa3bIBACT TEHICHIMIO K 3amelneHuto B N1. HMcnosb3oBaHue HOHHOM
KHUJKOCTH HE MOXET ObITh NepesaHo Haiiel cucreme. [ONbITKH MEpeHEeCTH 3TH YCJIOBUS JJIS CEJNEKTHBHOIO
ATKIIMPOBAHUA C HCHOJIb30BaHUEM (D)YHKIHOHAIM3HPOBAHHOTO CIIUPTOBOrO AJIKMJIMPYIOLIETO areHTa, Kak Mmoka-
3aHO (IV) BO 2 moJI0XKEHUU CTPYKTYPBl HHAA30JILHOTO SApa, MPOBATUIHCE.

26. S. Palit u np. Synthesis 2015, 3371: onucanHas 3/1ech peakuus, M0 CYIIECTBY, HE SBISETCS CENEKTUB-
HOH ¢ HeOOJIBLIMM NpeumylnecTBoM 3amelneHust B N1 nnnazona. Mcrnosb3oBaiu TOJBKO MPOCThIE, HE(YHKINO-
HaJbHBIEC ANKWJIBHBIE TPYNIBL. VCIOIb30Bai THAPUA HATPHUS W aHAJIOTHYHBIE CHUIIBHBIE OCHOBAaHHSA. ITombITKH
NEPEHECTH OTH YCJIOBHS JUIS CEJIEKTUBHOTO AJKWIMPOBAHUS C HMCHOJIB30BAHHUEM ()YHKIIMOHAIH3UPOBAHHOTO
CIIUPTOBOTO AIKWJIMPYIOLIETO areHra, kak nokazaHo (IV) Bo 2 mosoeHHH CTPYKTYpbl MHAA30JBHOTO S7pa,
NPOBAJIUJIHCH.

Bruto nmokazaHo, uro coemuHenne Gpopmyisl (I), a Takke ero npenmecTBeHHUK (V), MOXKHO CHHTE3UPOBAThH
aHAJIOTUYHO CHOco0aM, paHee OIyOIMKOBaHHBIM B JIMTEPATYpE, HAPUMED MPSIMOT0 aJKUJIMpOBaHUs 4-OpoMm-2-
METHIIOyTaH-2-0/1a C HCIIOJIb30BAHHEM KapOOHaTa Kajlus B KAueCTBE OCHOBAHHUS BMECTE C HOAWIOM Kalus B
JIMOA.

4
F. O
F N
F HN
= N
e <\ \_<0H

Opnako nosyumin cMech N1- u N2-ankuiaMpoBaHHBIX NPOAYKTOB ¢ npeanoutreHueM Nl1-pernousomepa
(NI:N2=mpub6a. 2:1). Kenaemplit N2-ankuiupoBaHHbI HHIA30J1 (V) Takke MOXHO MOJYYUTHh C HU3KHM BBIXO-
JioM, kak orrcado B WO 026/83433, ony0JIMKOBAaHHOM IOCJIE IaThl IPUOPUTETA HACTOSIICH 3asBKH, KaK OIMUCa-
HO B CJICIYIOLICH peakuuu.

930 mr (2,55 mmonap) metun S-({[6-(TpudropMeTHI)NHPHIUH-2 -1 |kapOoHMT jamMuHO)- | H-nH1a30:-6-
kap6oxcmnara (VIla), 1,06 r kap6oHara kamus u 212 mr fioauaa kanus u3HavaabHO BBOMH B 9 M1 B JIM®DA u
CMech nepeMelBaii B TeueHue 15 muH. 3ateM no6asisanu 0,62 miu 4-6pom-2-MeTHIIOyTaH-2-0J1a U CMEChH Tie-
pememuBany npu 60°C Bcto HOUb. CMeCh CMEIMIMBAIU C BOJOH W IKCTPArHMpOBATH JBAXIbl 3TUIALETATOM, H
9KCTPAKT TPHXKJIBI TIPOMBIBAJIM HACHIIICHHBIM PACTBOPOM XJIOPUAA HATPHUS, (GHIBTPOBAIN U KOHIIEHTPHPOBAIIH.
Ouncrtka xpomarorpadueii Ha KOJIOHKE Ha CUJIMKareJie (reKcaHe/ dTU/IaleTaTe) MPUBO/IIIIA K MOTyUYeHUI0 424 mMr
(37%) ykazaHHoro B 3aroyiopke coeauneHus (V).

XKenaemprit N2-ankunupoBaHHbIi HHAa301 Gopmysl () momydanu ¢ eme MeHbIIM BbixoaoM u3 (I1a), kak
OIMCAHO B CJIEYIOIIEH METOMKE PEAKIIUH.

Cwmech 500 mr (1,37 mmouns) N-[6-(2-rugpoxcunponad-2-un)- | H-uagazon-5-ui]-6-(Tpudropme i) nupu-
JquH-2-kapookcamuaa (I1a), 569 mr kapOonara xamus u 114 mr Honuna kanus B S ma B JIMDA nepemerupamu
IpU KOMHATHOH Temmneparype B TeueHue 15 muH. JloOasmsiu 344 mr (1,5 5kB.) 4-Opom-2-MeTHIIOyTaH-2-071a U
HarpeBanu cMmech 10 100°C B Teuenue 2 4. Jlo6aBsanu gononautensHeie 0,5 3kB. 4-0poM-2-meTunOyTaH-2-01a
W TIepEeMEIINBAIIN CMECh NPH KOMHATHO# TeMneparype BClo HOUb. CMeCh CMEIIMBAIHN C BOJOM M 9KCTparupoBa-
T JBAXK/Ibl ATUJIALIETATOM, U OOBEIMHEHHBIE OPraHUYECKUE (pa3bl MPOMBIBAIN HACBIIICHHBIM PACTBOPOM XJIO-
puja HaTpus ¥ GUIBTPOBAIM Uepe3 TuApPOo(OOHBIH GUIBTP U KOHIEHTPUPOBATH. OCTATOK OUHIIAIH C TIOMOIIBIO
xpoMartorpaui Ha KOJIOHKE Ha CHIIMKarelne (rekcaHe/3Twianerare). JTo npuseno K moxyueHuro 100 mr ¢pak-
MM MPOJYKTa, KOTOPBIH NMEPEMEIINBAIN C AUITHIOBBIM 3¢pupoM. TBepaoe BEIecTBO (GUIBTPOBAIH U CYLIWIIH.
[Tomygamu 60 Mr ykazaHHOro B 3arojioBke coequaeHus (I). O0mmii Beixo: 160 mr (26%).

[Tpuemnemas npenaparuBHas BOXX okazanace HeoOxoaumoi juis 3d¢dextuBHOro otaeneHus N1-/N2-
peruou3MepoB. DTOT HOBBIN H300pEeTaTeNbCKHUl CIIOCO0 HAmpaBleH Ha MOBbBIMIEHHE 3(P()EKTUBHOCTH CHHTE3A
JuI yBequueHus U ynpouieHus ouuctku (I) u (V) mytem A0CTIKEHHS JTydlie CENEKTUBHOCTH B pEakIUIX aj-
KWIMPOBAHUS B MOJB3Y 3aMeIleHus Mpu N2, a Takxke IMpH CO3JaHHM 0€30MacHOro crocoda morydeHus u oopa-
00TKH 3-ruApOKCcH-3-MeTUNOYTHI-4-MeTIIIOeH301cy Tb(oHaTa (VI), KOTOPBI MOABEPIKEH PA3IOKEHHIO TPH
0oJiee BBICOKHX TEMIIEpaTypax M 1oJi BO3JEHCTBHEM KHCIIOTHI M OCHOBaHuUs. Kpome Toro, cieayer usbderars Jier-
KOBOCIIJIAMEHSAIOLIMXCS PACTBOPHUTENEH, TAKUX KaK JUITHIIOBBINA 3(hup, KOTOpbIE HE MOIXOIAT /IS KpyIMHOMAc-
HITaOHBIX NPENapaToB.

Hacrosimee m3o0peTenne oTHOCUTCA K criocoOy mosyueHust coequHeHuit oomeit gpopmyisl (Ia) nubo my-
TeM mpsaMoro N2-CENeKTHBHOTO aNKHIMpOBaHHWA coeauHeHuit obOmeit ¢opmymsr (II), mu6o myrem N2-
CEJICKTUBHOTO alIKWJIMPOBaHUs coequHeHHi oOmeit ¢popmynsl (VII), B pe3ynbraTe Hero moyiy4aror MpoMexy-
TOYHBIE COSMHEHUs 001mEel popmynsl (Va), KOTopbIe MPEBPAINAIOTCS Ha KOHEUHOM CTaJWH CHHTE3a B COEIHUHE-
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Hus ooweit hopmynsl (1a) nyTeM JIOOaBIICHUS ranoreHm[a METUJIMarHus.

B B
aﬁf : »9@”

f\ﬁY 'EWT OY

rae R' mpencrasnser co6oit Iéon,

R® npencrasnser co6oit 1udTOpMETHI, TPUGTOPMETHT HITH METU I
R’ npencrasnser coboii Boxopo, ankui unu Gprop;

X npenacrasinsiet coooit F, Cl, Br unu I;

¢ npeanouTHTenbHO R*=tpudropmernn u R*=H u X=CI.

OYo Ot o L
e

F,ofmj\(o go\_é F,c/(j\f F;c /

HN N MeMgCl HN.
Iy #CT o %CT o

(Vita)

HeosxxugaHHo Gbl10 0GHAPYKEHO, YTO UCIOJIb30BaHUE 3-mupoxcn—3—MeTnn6yTnn—4—MeTm16eH3oncynb(bo—

Hara (VI) Bmecte ¢ N,N-qunu30nponuisTHIAMHUHOM B KayecTBE OCHOBAHMS B TOJIyOJie PUBOAMT K BBICOKO N2-
CEJIEKTUBHBIM peakLUsM ajkuiaupoBaHus 1id uHaazonoB (V) u (I1a). N2-CenekTUBHOCTH B 3TUX peakLUsAX ajl-
KUJIMPOBaHUS CJIOXHBIX (YHKLMOHAIU3UPOBAHHBIX HMHAA30JI0B aJKUJITO3WJIATOM, HECYILMM peaKLHOHHOCIIO-
coOHyY10 (pyHKLMOHABHYIO IpYyIy, sBIseTCs OecnpeleeHTHOM U NO3TOMY BecbMa HoBaTopckoid. [1pu B3aumo-
neiictBun coenuHenuii obmweit dopmynasl (II) wmu (VII) ¢ 3-rugpokcu-3-mMeTunoyTHia-4-MeTuinOoeH30Cyb-
tonarom (VI) B yrneBogopogHOM pacTBOPHUTENIE, TAKOM KaK TOJYOJI, KCHJION WM XJIOpOEeH30I, ¢ JoOaBIeHreM
OpraHNYecKOro OCHOBaHHUSA, Takoro kak N,N-TUH30MPONMIITUIAMUH WM TPUITWIAMUH, HeoOxomumbie N2-
uzomepsl (I) u (V) mosyyaroT ¢ o4eHb BHICOKUMHU CEJIEKTUBHOCTAMHU. Y IUBUTENBHO, YTO CEJIEKTUBHOCTD B pPeaK-
uun ankunuposanus (11a) ¢ (VI) Obima naxke Bbilne, yem HaOmoaaeMas npu ankuinupoBanun (VIla).

Ly Ole Qe L
o A A

(Viia)

Ce/eKTHBHOCT: 10 B 1

]

7 < > g =
Lo 1 0_\_<
FiC” N o FoC N FiC N
HN. (V
N— OH
b S
Ho N \\)4

(la) (Ina)
CeIeKTHBHOCTS: 26 1

[TpumedaTenpHO, YTO TpEBpaleHHe HUCXOIHOTO MHAA30ja B jkenaeMblii N2-alKUIUPOBAHHBIM MPOMLYKT
6b110 HamHoro Bbite ns (I1a), ywem (VIla). Takum o6pazom, oTHouweHus BOXKX N2-ankuiupoBaHHOTO Mpo-
JIyKTa K MCXOJHOMY MHIA30Jy B KOHUE peakuuu coctapisigo menee 3:1 g (V): (VIIa) u 30:1 mna (I): (Ila)
(BOXX). UnTepecHO OTMETHTD, YTO HAOIIOAATOCH, KaK peakis MOXKET ObITh XOPOILIO BBIMOJHEHA MTyTeM MeJ-
JIEHHOT'O OJIHOBPEMEHHOT0 JOOABJIEHHs OPraHMueCcKOro OCHOBAHUsI U PaCTBOpa aJKMIMPYIOLIEro areHTa B Hero-
JIIPHOM YTJIEBOJAOPOIHOM PacTBOpPUTENE, TAKOM KaK TOJyOJ, KCHJION WIIM XJOopOeH3om. Beuio none3Ho umertsb
(HeOonbLLIOI) U3OBITOK OCHOBAHUS B Ka)/Iblii MOMEHT BpeMEHHU BO BpeMs peakuuu. Jlpyroit cnocob 3akmroyaer-
csl B ME/IJICHHOM J100aBJIEeHWH pacTBOpa alKMIMPYIOILEro areHTa B HEMOJIAPHOM PacTBOPUTENIE, TAKOM Kak TOJTy-
0J1, KCUJION WM XJIOpOeH30J1, kK cMecu ucxonHoro 1H-nHpmasona u u3dbiTka opranudeckoro ocHoanus (N,N-
JULMKIIOTeKCUIIAMUHA WITH TPUATHIIAMHUHA, MPEeanoYTUTeNIbHO N,N-11H30NpONUIdTUIaMUHA) B BHILIEYTTOMSHY-
TOM pacTBOpuUTesie (TOJyoJsie WM KCUIIOoNe) MpH moBeiieHHoH Temneparype (>100°C). Peakuus (VIla) na (V)
Jydle Bcero padboTasna, Koraa ucnonb3oBaiu 21 3kB. ocHoBaHHs (N,N-IUIMKIOreKCHIaMUHA UITH TPUITHIIAMHU-
Ha, npeanouturesbHo N,N-auusonponuidTuiamuia). Cmeck nnaazona (VIla) u ocHoBanus B Tonyodie (6,5 00.)
HarpeBanu 10 100-110°C. YroObl obecrieunTh Oe30macHbIii crnocod, 5 3KB. 3-THAPOKCU-3-METHIOYTHI-4-
MeTunbensocynbdonara (VI) no06aBnsgOT K peakIOHHONH CMeCH B BHIE pacTBopa B | 00ObeMHOM TOJyoJie B
teueHue 10 u. [Tocne nmonHOro noGaBIeHNs PEaKLMOHHYIO CMECh MEePeMELINBAIOT B TEUCHUE IOTOJHUTEIbHBIX
12-18 u (mpennoyrurensHo 15 u) mpu 100-110°C. Heobs3arenbHo, BpeMs MepeMelInBaHUs MOXET COCTaBIATh
14-24 y (npennouyrurensHo 18 u) mpu 100-110°C. [IpennouTHTENbHO pPEaKLUOHHYIO CMECh NMepeMelBaloT B
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teueHue 18 4 mpu 110°C. dna peakuuu ot (VIIa) mo (V) mpeBpalueHHE OCTAHABIMBACTCA NMPU CPEAHEM OTHO-
HICHUH MCXOJHOTO MHOA30Ja K N2-ankummpoBaHHOMY mpoaykry 2.8:1 (otHomenue miomanu % BIXX). Ta-
KuM 00pa3oM, A1 BOCCTAHOBICHUS HEOOPAOOTAHHOTO MCXOAHOTO MHAA30sa (VIIa) KOIOHOYHYI0 Xpomarorpa-
¢uro Tyunre Bcero mpoBoAuTh M ouuCTKH (V). [IpuMeyaTenbHO, YTO MOYKHO OBLIO MPOBECTH MPOLEIYPY KO-
JIOHOYHOU XpoMmarorpauu, kotopas no3posmaa Osl dppektuBHO ounmmats (V) 10 99,5% mnomanu BOXX u
yuctoe BbigeneHue (VIIa) B kumorpammax. (V) moay4aroT ¢ OOIIMM BBIXOJOM, BKJIFOUAOIMUM CTAIHIO ATKHIIH-
POBAHUS U MOCICAYIOLICH XpoMaTorpaduu B quanazoHe 45-47%. 3ty npoueaypy MpOBOIMIM B KHIOTPaMMaX.

B cayuae npespamenus (11a) B (I) Ob110 0OHAPYIKEHO, YTO 3HAYMTEIHHOC MPEBPAILCHHE OBIIO JOCTUTHYTO,
koraa 4,0 3kB. u3 15-35 mac.% pacteopa 3-ruapoKCH-3-MeTHIOYTUI-4-MeTUIOCH30ICY Ib(oHaTa (VI) B TOIyO-
JIe JO3UPOBAIH B TeUeHHUE 5-15 u (mpeamoururensHo 10 4) B cycnensuro (I1a), 4,8 3xB. opraHMUECKOr0 OCHOBA-
HHUA (DpeAnoYTUTENbHO N,N-IHH30NMPONUISTHIAMHHA) M TOIYOJ NMPH TEMIEPATYpE KUIEHHUSA TOJyOna (BHYT-
pennsa remneparypa >110°C) npu armocdepHoMm aaneHun. [Tociae noaHOro J00aBICHHS PEAKLIHOHHYIO CMECh
HEepeMEIIMBAIY B TeueHue 15-24 u (mpeanoyrutenpHo 18 ), 4ToObl yMEHBIIUTh KOJHUECTBO ocTaBiierocs (VI)
B CMECH.

(V) mpeBpamaror B neiepoe coeaunehue (I) myrem moOaBICHMA rajoreHHIA METUIMArHusA. MeToauka,
Ucnosb3yemas B ucciaenonareasckoM cuutede (1), packpeita B W0O026/83433, onmyOMHKOBAHHON MOCNE JATHI
HMPHOPUTETA HACTOSILCH 3a5IBKH U OMIMCAHHOM 371ECh.

705 wmr (1,57 wmMmomp) wetun  2-(3-rHOpOKCH-3-METHUIOYTUN)-5-({[0-(TpudTOpMETII) MUPHIUH-2-
un|kapooHun jamuHo)-2H-uHaa3on-6-kapdokcunara (V) neppoHayaasHo xpaHwm B 10 M TT'® u oxnakaamm B
OXJAKJAIOIIECH BaHHE C neJstHOH BoIoH. Jobasmimu 2,6 ma (5,0 3kB). 3 M pacTBOpa METHIMAarHMHOpoMuaa B
JUA3THJIOBOM 3(DHPE U CMECh OCTABIIAIM MEPEMCIIUBATHCS MPH OXJIOKICHUH JCITHOM OaHel B TeueHUE 1 4 U npu
KOMHATHOH Temmeparype B TeueHue 4,5 4. Jlobapmsamu eme 1 3kB. pacTBopa METHIMArHHHOPOMHIA U CMECh
OCTaBIIJIM NEPEMEIINBATHCS NMPU KOMHATHOH TeMmepaTtype B TeueHue 20,5 u. JloGaBasin NoBTOPHO Apyroi 1
3KB. PACTBOpAa METHJIMATHHHOPOMHIA U CMECh OCTABJIUIM NMEPEMEINHBATBHCA HMPH KOMHATHOH TEMIEpaTtype B
TeueHHe 22 4. PEaKUHOHHYI0 CMECh NMEPEMEIINBAIH C HACHIIEHHBIM BOJIHBIM PACTBOPOM XJIOPHIA AMMOHHUS H
9KCTPArHPOBAIH TPIKABI dTHIaneTaTOM. OOBEIMHEHHBIE OpraHHyeckue ()a3pl MPOMBIBATH PACTBOPOM XJIOPHIA
HATpHs, PUIBTPOBAIH Yepe3 THAPO(POOHBINH (GUIBTP U KOHUECHTPHPOBAIH. JTO MPHUBEIO K MOJYyUYeHHIO 790 Mr
OCTaTKA, KOTOPbIH OYHINATH C MOMOINBI0 nMpenaparuBHoil BOXKX. 3ro mpuBoauio k moxyuyeHuro 234 Mr yka-
3aHHOTO B 3ar0JIOBKE COCAHHEHMS U 164 Mr ()pakuuu MpoayKTa, KOTOPBIH NMEPEMEIIMBAIN C AUITUIOBBIM 3(u-
pomM. TTocae puIBTPOBAHHUS C OTCACHIBAHHEM C MOCICAYIOLICH CYIIKOH MO Tyyaau AOMOTHUTEIbHBIC 146 Mr yKa-
3aHHOTO B 3arOJIOBKE COCIHHCHHS.

OO6mumii Bbxoa: 398 mr (56%).

3Ta METOJMKA HE MOAXOAMT JJI1 KPYyTHOMACIITAaOHOTO MPOU3BOACTBA IO CJIEAYOIUM MPUYHUHAM:

creayer u30eraTh MCHOIb30BAHUA JUITHIOBOTO 3(hUpa M3-32 €r0 HU3KOH TOUKM BOCIUIAMEHEHHUS H €T0 BbI-
COKOT'0 B3pPBIBHOTO MOTEHLHANA,

CPABHHUTENBHO JOPOTOCTOSIIHHA METHIMArHUHOPOMH MCHOJIB30BAJICA BMECTO 0OJEe pacpOCTPAHEHHOTO
XJIOPUAA METHIIMATHUA, KOTOPBIH JIETYE IOJIYYHTS,

o01ee BpeMs PeaKUUU O4YCHb BEIUKO (47 u!);

peaKuus COMPOBOYKIAETCSA OOPA30BAHHEM MHOTHX HEXKEIATENBHBIX MOOOYHBIX MPOAYKTOB, MOITOMY A
OYHCTKH HEOOXOIHUMO HCIOJIB30BaTh NMpenaparusHyro BOXKX;

XpomarorpaHyecKkue pa3AacIeHHs CIeayeT H30erarb B TEXHHUECKUX MAcIITadax, MOCKOJIbKY OHH OOBIYHO
TPeOYIOT HE3KOHOMHYHOTO MOTPEOICHH OPTAaHUYECKUX PACTBOPHUTENEH;

METOJMKA KPHCTAJLIM3ALMU HE omucaHa. CornacHo OOBIMHOM MPAKTHKE B HCCIEA0BATEIbCKUX J1abopaTo-
pusax coeauHenue (I) BpImapuBanu 1ocyxa. Jta onepanus HEBO3MOXKHA B TEXHHUECKHX MacIITadax.

HeoxxunanHo OBLII0 OOHAPYIKEHO, YTO COeAUHCHHE (V) MOKET OBITh MOIYYEHO CO 3HAYUTEIBLHO 00JICC BBI-
COKHUM BBIXOJOM, KOTJa BMECTO 3TOr0 HCMOJB3YHOT METUIMarHuiixnopua B TI'®. Peakuusa mpoTekacT ¢ MEHb-
UM KOJIMYECTBOM IOOOYHBIX MPOJYKTOB, KOTOPbIC, HCIOJIB3YyS METOA MCCICIOBAHHUS, OIMCAHHBIH B
W02016/083433, 10/DKHBI OBITH YAAICHBI ¢ MOMOLIBEO MpenapaTuBHOit BOXKX. Briio 00HAPYKEHO, UTO peak-
LS MPOTEKAET JIy4llIe BCETO C HUCNOIb30BaHHEM TI @ B KaueCTBE pacTBOPUTEIA. 6 3KB. METHIMArHUHXJIOpUIA
(mpubn. 3 M B TT'®D) nepememmBaroT 1 XpaHAT 1pu ot -10 g0 -15°C. B npexenax 1-2 4 (mpeanmourureisHo 1,75
y) coeauHeHue (V) 100aBIAIOT MO KAIIM K CMECH B KauecTBe pacTBopa B TI'®D. PeakuuoHHy0 CMECh mepeme-
HIMBAKOT B TeueHHE 30 MUH MPHU YKA3aHHOU TeMmepaTrype. XO0JOIHY0 PEAKIIMOHHYI0 CMECH B JATbHEHIIEM raciaT
MyTEM JO3HPOBAHMA B BOJHBIH PACTBOP JIMMOHHOH KHUCIOTHI. [10JyUEHHYIO CMECh S3HEPTUYHO NEPEMEIIHBAIOT.
®asml pazpenoTr. BoaHyro ¢ady akxctparupyror 3tunanetatoM. OObCIMHEHHBIC OPTAHUYECKHE (Pa3hl MPOMBI-
BAaIOT BOJOU. BRIMOMHACTCS pa3aeacHUE pacTBOPUTE HAa 3TaHO. [1oayyeHHBIH pacTBOp Harperaau a0 31-32°C
U nepemeruBand. ChIpOH MPOAYKT KPUCTALIH3YIOT IMyTeM N00aBICHMA BOABI B TCUCHHE mepuona Oonee 1 u.
[MoyyeHHYH0 CYCHICH3HIO 3aTeM oXJakaaroT 10 20°C B mpeaenax 1 4 U ChIpoii MPOAYKT BRLACSAIOT C MOMOIIBIO
(PUIBTPALUHU U MPOMBIBAKOT CMECHIO 3TAHOJ1a U BOABL. CHIPOH MPOAYKT CYILIAT.

Jna O4YHCTKM MPOAYKT MOJABEPTalOT JadbHCHINCH KPUCTAUIM3AMHM C MCMOJb30BAHUEM CMECH ale-
TOH/TOIyO0x 1:9. HeounmmeHHpIH MaTepHan pacTBOPAIOT B 3T0H cMecu npu npuoa. 80°C. PacTBop oxnaxkaaror 10
55°C. Bb110 BBITOOHO JO0OABIATH 3aTPABOYHBIC KPHCTAJUIBI MPH 3TOH TemmepaTtype. [10JyYeHHYH0 CYCHEH3HIO
JOTIOJIHUTEIBHO OXJIKAAT 10 20°C B T€YCHHE 2 4, MPOAYKT OT(HIBTPOBBIBAIOT, MPOMBIBAIOT CMECHIO ale-
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TOH/TONTY0 1:9 ¥ TOIYOIOM M CYLIAT.

YT00BI MOJNYYHTH ONPEACICHHYI0 KPUCTAITHUECKY O (OPMY, IPOAYKT HOABEPrar0T KPHCTALIU3ALMH C HC-
MOJTb30BAHUEM 3TAHOJA M BOJBI, AHAJOTHYHO ONMCAHHOH BhILIE mpouexype. Mcnome3ys 3ty mpouexaypy, Tpe-
OyeMoe coeauHeHHe (I) MOIy4arOT C BBHICOKOH CTENEHBIO YUCTOTHI (> 97% mnomans BOXX, > 96% coneprxa-
HHC) U XOPOLIMMH BeIXogaMH (55-77%). [IpuMeyaTebHO, YTO BHIXOABI ObLH BhIIIE (72 U 77%), KOTAA PeaKLUIO
NPOBOIMIU B 00JICE KPYITHOM MaciuTade (Kr).

[TpumeyaTenpHO, OBIIO OOHAPYIKCHO, UTO peakims ankumupoBanus (11a)-(I) mana HauTy4IIHE pe3yIbTATHI,
KOIJIa UCHOJIb30BaIH TOJBKO OT 4,5 10 6 3kB. OCHOBAHHSA (N,N-IULUKIOTEKCUIAMHH UJIH TPUITUIAMHH, MPEI-
noYTHTETHHO N,N-TUH30MPOMMIITHIAMUH). BBUTO Takke OOHAPYKEHO, YTO OJHOBPEMEHHOE M MEAJICHHOC J0-
6asneHue pacteopa (VI) B Tomyone (15-40 mac.%, mpeanoururensHo 25 mac.%) okazanock moje3neiM. Koraa
JT0OABJICHUE BBINOJHACTCS OJHOBPEMEHHO, B PEAKLHOHHOH CMECH JOJDKEH MPHCYTCTBOBATH HEOOIBIIOH H30bI-
TOK OCHOBAHHA, YTOOBI AIKUIMPOBAHHE MPOJOJDKANOCH JyYIle BCEro. Taxke BO3MOXKHO MEIJICHHO T00ABIATH
pacteop (VI) B HENOJAPHOM YIJIEBOJOPOAHOM PAaCTBOPUTENE, B HACTHOCTH TOyoJ€e, B cMech (Ila) u opranuye-
CKOE OCHOBAHHE B TOM K€ HEMOJSIPHOM YTIJIEBOJOPOJHOM pacTBopHTee. i 3TOH peakuuu TOJyOJbHBIA pac-
TBOp (VI) OBUI NPHTOTOBJICH B COOTBETCTBHU C ONTHMH3HPOBAHHON MPOLICTYPOH B OTHOIICHUH OE30TMACHOCTH H
00padoTku, mockoabKy (VI) moaBepikeH 3K30TCPMUUCCKOMY pasioxeHuto. Takum oOpasom, (I1a) cycnenaupy-
0T B TOJIy0.J1¢ (0k0J10 6,5 00.) u HarpeparoT A0 100>112°C (mpeanoyYTHTEIHHO TEMIICPATYPa KUIICHHUS TOJYOJIa B
BHJC BHyTpPEHHEH TeMriepaTypsl). [Tocne moiHOro 100aBieHUsI PEAKIHOHHYIO CMECh NMEPEMELIHBAIOT B TCUCHHE
18 4 mpu 100-112°C.

IMocne moaHOTO TO0OABICHUS PCAKIMIO MEPEMEIIHBATH B TCUeHUE 15-24 4, mpeanoyYTuTeNbHO 18 U, 4To0RI
YMEHBIIUTh KOJMYECTBO OCTABINErOCs M30bITKA ankuupyromero areHra (VI). PeakimoHHy!0 cMech 3aTteM ox-
naxxnanu 1o temneparypsl 40°C H KOHIEHTPHPOBATH MO BAKYYMOM.

3aTeM peaKUHOHHYI CMeCh OXJaXAArT 10 40°C u KOHUCHTpUPYIOT. Tlocae10BaTENLHOCTE (ha3HOM IKC-
TPAKIUH CICAYET 32 HCMOJB30BAHHEM JTHIALCTATA, CMECH YKCYCHOHM KHUCJIOTBY/BOABI U BOABL OpPraHUYCCKYHO
(ha3y KOHLECHTPUPYIOT U MPOBOJAT OOMCH PacTBOPHTEIEM C H3omponaHoaoM. XKemaemsrit npoaykT (I) kpucran-
JTH3YIOT MEIJICHHBIM J00ABICHHEM BOJBl. B HEKOTOPBHIX CIOydasx OKa3ajoch LEJECOOOPA3HBIM 3aTPABIMBATH
CMECh HEOOTBIIHMHU KOJMYECCTBAMU KPHUCTAJIOB, YTOOBI MOJIYYHTh BOCIIPOM3BOIUMYIO KpHCTaUH3aimto. [Tocne
JUTMTEJILHOTO NEPEMEIIHBAHUS MOJIYYCHHOH CYCIICH3HH NMPOAYKT BBLACIAIOT (PUIBTPOBAHHEM, MPOMBIBAIOT CMeE-
CBhI0 H30IPOINAHONA H BOABI H, HAKOHEL, BOaoH. [Tpoaykr cymar mpu 50-60°C B BakyyMe, MOay4ast OOBIMHO BbI-
x01 60-90%. UHCTOTa HEOUHUIIECHHOTO MPOAYKTA OOBIMHO cocTaBieT 76-89% (00vemuas BOXKX, cmocob D) (ot
70 10 90 mac.%) ¢ menee 6% (BIXX) N1-pernousomepa. OaHako 3ra 00pab0OTKa 0Ka3anack CIOKHOH B KPyI-
HoM Macmrade (1,2 kr), Tak Kak CoAepKaHHE MPOAYKTA OBbLIO HIDKE, YEM COJCP’KaHHE, MOJyUYCHHOE B Jabopa-
TOPHBIX YCIOBHAX (10 61 mMac.%, 71% mo 06vemy BIXKX, cnocob C, 76% nmmomanu, B3XX, cnoco6 D).

HeounimeHHBIH MPOJYKT MOJKET OBITh OYHMINEH ITyTEM IIOBTOPHOH KPUCTAUTM3ALUH M3 CMECH TOJY-
0JI/aleTOH, AaHAJIOTHYHOU MPOLEAYPE KPUCTALIM3aUUH, npuMeHsaemoit nocie peakuuu (V)-(I). 3aecy Ham ObLIO
BBITOJHO MOOABIATh aKTHBHPOBAHHBIA yrojb (0,1-0,4 3KB.) M1 DOCTIDKCHHSA ONTHMAJIBHBIX pe3yabTaroB. (I)
HOJTYyYaroT C YHCTOTOH OT 95 10> 99% mnomaaun BOXX.

IMoaroroka marepuana ul M®, xOTOpBId Tarke OYAET MCMOJIB30BATHCHA B KIMHHYCCKUX HCIBITAHHAX,
TpeOyeT JOMOTHUTEIBHON OUHCTKU. KpoMe TOro, mockompKy akTUBHBIH (papManeBTHUECKHIA HHIPEAUEHT OyAeT
HCIIOIb30BATHCS 11 MPOU3BOJCTBA TAOIETOK, TPEOYETCS METOJMKA, KOTOPAs BOCHPOU3BOAUMO JACT HICHTHY-
HYHO KPUCTAJIHYECKyro (opMmy. HeoxumaHHO onpeeieHHas: KpUCTANIHYECKAs (JopMa MOJKET OBITh yCTAHOBIIE-
Ha MyTEM NEPEKPUCTATUIH3ALMH C MOMOMIBIO 3TaHONA M BoAbL [ma ¢uabrpamuu ul M® coenuHeHHe cHavasa
PacTBOPSIOT B 3TAHOJIC, IPOBOAT YEPE3 YACTHUHBIH (DHIIBTP, U 3aTEM KPHCTAILUIU3YIOT ITyTEM JOOABICHUS BOJBL.
YuCTHIH MPOAYKT OOBIMHO MOJIYHAIOT C BBIXOJOM 35-56%, ¢ BBICOKOH YHCTOTOH U COACPIKAHHEM.

[TockoJIbKy BBIICONUCAHHASA 00pabOTKA MpUBEIA K KOJICOAHUAM COJACP)KAHMS NMPH NMPUMEHECHHH B Ooee
HIMPOKUX MacmuTadax, uckamu 0osee 3Q(PeKTUBHYIO 00paOOTKY H OUHCTKY.

HeoxxunanHo ObLI0 OOHAPYKEHO, YTO H-OYyTHIALETAT OKA3ajCsA MOAXOJAINMM B KAUECTBE PACTBOPHUTEIIA
1 3((CKTHBHOM OYHCTKHU Iy TeM KpUCTaum3anuu HeounineHHOro (I). [ToaTroMy H-OyTHUIALETaT HCTOTb30BATH
KaK pacTBOPHTENb B IKCTPAKLHOHHOH 00pabOTKe, TAK U B KAYECTBE PAaCTBOPHTENA M1 KpHCTawmu3auuu. Kpu-
CTAJUTM3ALMIO TPOBOJUIM C HCIOIb30BAHUEM TEIJIO-XOJOJIHOTO LMKJIA, KOTOPBIH, B YACTHOCTH, JABAJ MATEPHU-
a1, KOTOPBIH MOXHO ObIIO JIeTKO 00padoTars i puibTpauuu. "Tenno-xono HbIH HHKI" B BBILCYNOMSIHY TOM
CMBICIIE O3HAYACT, YTO HEOYHMINCHHBIH MAaTEpHal pacTBOPAIM B H-OyTunauerare B npuon. 93°C, Beiacp KUBAIH
npH 3T0# TeMmeparype B TeucHue 1 u, 3arem oxnaxkgamu A0 83°C B teueHue 30 muH. Martepuana Ha4anm Kpu-
CTAJUIM30BAThCS MPH 3TOH TEMIEpaType, MPH HEOOXOAHMMOCTH JO0ABISLIN KPUCTAIBI moceBa. [lomyueHHYIO
CYCNCH3HIO NepeMeInBaIM B TeueHue 10 MuH, a 3atem oxnaknanu A0 60°C B reuenue 2 y. [Ipu 310if Temmepa-
Type CYCHECH3HIO NICPEMCIIHBATH B TCUCHHE MO MEHbIIEeH Mepe 30 MuH 10 ec HarpeBaHus 10 78°C B TeueHue 30
MuH. CMECh IEepeMEIIHBAIM NPU 3TOH TEMIEPATYPE B TEUCHUE 1O MEHBIIEH Mepe 30 MHH J0 TOTO, KaK €€ 0XJIa-
qunu 1o 22°C B teueHne 6 4. [ToJydyeHHYIO CYCHEH3MIO MOXHO Jerko (uibTpoBarh. ONMHCAHHBIA TEIIO-
XOJIOAHBIH LUK OKA3aICS CYIIECTBEHHBIM A MOJIyuYeHHS Jerko (GuiabTpyeMoro Mmarepuana. Mcmomesys 3ty
MeToauKy, coeauHeHue (I) ObUTO MOYyYEHO C BBICOKOW CTENEHBEO YHUCTOTHI (> 97% mmomanu) u gaer > 50%.
3Ora npoueaypa OblIa YCIICHIHO BBINOIHEHA B MacmuTade 1 u 18 kr.

Jna goctioxeHus kadyectsa ul M@ (Haanekamas NpakTUKA OPraHU3ALUHU MPOU3BOACTBA) MMyTEM CHIDKCHHS
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KOJIN4eCTBA MOTEHUHATbHO reHoTokcnueckoro (VI) B koneunom mpoxaykre (I) mo mpuemnemoro ypoBHs (<20
M.4). ¥ AJIs IOJyUueHHs onpeneneHHon kpuctamtndeckoi popmel (I) pactBopsitu B atanone npu S5°C u pactBop
nojaBeprajiu ocsersiouei punbtpanuu. Pacteop 3arem Harpesanu 10 65°C u moOaBisiiv BOAY B TEUEHHE IIe-
pHo#a BpPEMEHH, KOTOPBIH aHAJOrMYEH TOMY, KOTODBIH OMUCBHIBAETCS MAaTEMATHYECKHM ypaBHEHHEM KyOuue-
CKOM KpHBOH JO3MPOBaHHUsS * (KOJMUYECTBO BOJbI, N00aBiIsIeMOe MPOTUB BpeMEHH N00aBieHusl):
3
m(t) = (moﬁm) X (é) + Myau,

m(t)=komuyectBo H,O no cpaBHeHHIO ¢ BpeMeHeM N00aBJIeHHS], KT

mye=0011ee konuuyectso H,O, nobasnenHoe uepe3 kyduueckoe nodaBaeHue, Kr;

My, =KOJIMYECTBO BObI, IPUCYTCTBYIOLIEE O Hauana KyOn4yeckoro no0aByieHus, Kr;

t=Bpems, 4;

tB=06111ee BpeMs moOaBIeHUs, U.

* TIpyHUKMI KPUBOM KyOMUECKOro 103upoBaHus onuckiBaercs popmynoit S. Kim u ap. B Org. Process Res.
Dev. 2005, 9, 894.

Jlo6asnenne Boapl k pactBopy coemuHenus (I) B atanosne npu 65°C B TeueHHE BBILIEONMMCAHHOTO PEXUMA
BpeMmeHH ("kyOuueckas KpHBas NO3UPOBaHHs'") MPUBOAUT K YACTHULAM HPOAYKTA, KOTOPbIE XapaKTEPH3YIOTCS
3HAYUTEJILHO OOJIBIIMMH pa3MepamMu KpucTayuioB (cM. ¢ur. 2) U OnpeneseHHoe pacipenejeHue YacTUul no pas-
MepaM MO CPaBHEHHIO C YaCTHLAMH NMPOAYKTa, NOJYYEHHBIMHU Mocie noOaBIeHUs] BOABI TP TOH ke TeMIepary-
pe (65°C), HO B TeueHHe MEPHOAA BPEMEHHU, ONMHCHIBAEMOrO ypaBHEHHEM JIMHEHHOW (yHkuuu (y=axztb), TO
ecTb "nuHelHoe nobaBieHue BOabI".

ITocne nmonHoro nobasieHust oOLIero KOJIMYecTBa BOAbI U JOMOJHHUTENIBHOrO mnepeMerinBanus npu 65°C
cycnensuro oxiaxaanu 10 20°C. Ocamok oThuIbTPOBHIBAIM U IIPOMBIBAIH CMECHIO BOABI U 3TAHOJA U CYLIHIIH.
INony4eHHble KpUCTAIHYECKHE YaCTHULBI HMEIOT ONpeaeneHHyo Gpopmy 1 TpeOyemble CBOICTBA, HEOOXOAUMbIE
IJIsl IPUTrOTOBJIeHUsT hapMaLieBTHUECKOH KOMMO3MIMH, TaKOH Kak Tabnerka (cM. DKCHepHMeHTajbHasi YacTb:
pednexcsl TPCA) ¢ BbICOKOIT cTeneHbto uncToThl (> 97% nioimanu) 1 BHICOKUM BeIXOAOM (> 90%).

HoBast MeTomika KpHCTaNIM3aLHK JA€T NPEMMYILIECTBO B OTHOLIEHUH DUIIbTPALIMU U ONEepaTUBHOM 0Opa-
OOTKH KPUCTAJUIMYECKOrO MaTepuasa, MOJyYEHHOr0 B COOTBETCTBHH C BBILIEOMHCAHHBIM MPOTOKOJIOM ("KyOu-
yeckas kpuBas nosuposanus”). HoBas MeToanka KpuCTaIM3aLiK JaeT NPeuMyLIecTBO B OTHOLEHHH (uibTpa-
MM U ONepaTHBHOI 00pabOTKH KPUCTAIIMYECKOrO MaTepHaa, MOJy4eHHOro B COOTBETCTBUU C BbILIEOMHCAH-
HbIM NpoToKosioM ("kyOuueckas kpubas mo3upoBanus"). Takum oOpa3oM, KPUCTAIUIBI, MOJNYyUYEHHbIE 10 METOAU-
K€ KpUCTAJIN3aliH "KyOHueCcKoi KpHBOM MO3UPOBaHuUs", MOKA3aIi MPEBOCXOAHbIE (DUIIbTPALMIOHHBIE CBOHCTBA,
TaKHe KaK MEHbLIEe KOJHMUYECTBO OCTaTOYHOM Biaru (Bec=28%) nocne ¢unbrpanuu, 00jiee HU3KOE CONPOTHBIIE-
Hue ocaaka (0=2,1x10"> M%) i 3HaunTENBEHO GOMbIIMIT OGBEMHBIH pacxon (Vp=12,484 n/mM*u), yeM KPUCTANIbI,
MOJIyueHHble MO METOAMKE KpUCTAIM3aluHu "nuHelHoro pnoGaeneHus Boabl" (w=37 Mmac.%; a=8,6x10"? Mm%
vi=3,306 51/M”4). 3HAUEHHS OL U Vp ONpENENSIM B CTAHIAPTH30BAHHOM SKCIIEPHMEHTE 110 (HIbTPALIMH, aHAJIO-
ruyHoM pykoBonactBy VDI 2762, u. 2 ot nekabpst 2010 r. OcraTtouHast Bjara Onpenesuiach B CYLIMIbHOM Meun
(Heraeus vacutherm, 30 mbap, S0°C, B TeueHue Houn) U ¢ nomouibio Halogen Moisture Anaylzer HGS3 (Mettler
Toledo) mpu 120°C.

Kpome TOro, mosyueHHbsle KPHCTaIbl MOI'YT ObITh ONpPEeNeHbl C MOMOILUBIO CIIELHANBHOrO pachpenesne-
HuUs yactul o padmepam x90: 7,7-9,7 mxm; x50: 2,7-3,2 mxMm; x10: 0,9-1,0 Mxm.

HanpoTus, KpuCTaJUIbl, NOJYYEHHBIE C "JIMHEHHBIM H00ABIEHUEM BOIbI", ONPENENSIOTCS PACIpPENeEHUEM
yactuy no pasmepam x90: 7,7-9,7 mxm; x50: 2,7-3,2 mxMm; x10: 0,9-1,0 Mxm.

Haubonee yacto ucnonb3yeMble KpUTEPHH NPU OMHUCAHMM pAclpenesieHHsl YacTHL MO pa3MepaM Mpen-
craBisoT coboit x-3nauenus (x10, x50 u x90), koropsie sBassroTCs uHTEpcentamMu mis 10, S0 u 90% obueit
Macchl. X-3HaueHHs] MOXKHO PacCMaTpUBaTh Kak AuameTp cdepsl, 4TO AEIUT Maccy 00pa3LoB Ha OnpeneaeHHbIi
MPOLEHT, KOrJa 4acTHIbI PAaCIOJIOKeHbl HAa OCHOBAaHMH Bo3pacrtaroluei maccel. Hanpumep, x10 npencrasnsier
coboit auaMetp, npu kotopom 10 mac.% obpasia COCTOUT M3 YACTULl C UAMETPOM, MEHBLIUM 3TOr0 3HauYeHHUs.
X50 npencrasnser coboit nuamerp yactuibl, koraa SO mac.% obpasua Menbiue, a SO mac.% obpasua Oosblie,
YeM YKa3aHHbIE 3HAYEHHSL.

Jra npoueaypa Xopolo COBMECTHMA C TEXHUYECKHMHU MacLITa0aMu.

IIpoaykT, mOMyUYeHHBIH U3 3TOH Mpoueayps! KpUCTAIH3aluy, obnanaer TpedyeMbIMH CBOHCTBAMHU, HEOO-
XOAMMBIMHU AJIsl IPUTOTOBNIEH s (hapMaLeBTHUECKOH KOMITO3HIIMHU, TaKkoil kak Tabnerka (CM. DKCIepUMeHTab-
Hy10 yacth: peduiekcel nPCA). Kpucramueckuii MaTepuar, MoJyYeHHbIH C MOMOIIBIO BBILIEOMHCAHHONW MPO-
Leaypbl KPUCTAIM3ALHH, JEMOHCTPUPYET XOPOLIYI0 CTaOMJILHOCTh NPU XpaHeHHH. Ero taioke MOXHO Jierko
MHKPOHHU3UPOBATh, HE TEPSIS €ro KPUCTANIMYECKHX CBOMCTB.

Cnenyer mom4yepkHyTh, 4YTO N2-CeeKTHBHOE aJIKMJIMPOBAHHE CIIOKHOrO (GYHKLUHOHAIH3UPOBAHHOIO HH-
Na30Jj1a C UCIOJb30BAHUEM AJIKUIIMPYIOLIEro areHTa, HeCyLIero peakTHBHbIE PYHKIHOHAIbHBIE IPYIIbI, TOMHMO
yXOAsLled IPyNIbl, IBIsSETCS HOBBIM, O3 NpeLiefieHTa B INTepaType H, CIe0BaTebHO, HAYYHO 3HAYUMBIM H30-
OpeTeHHeM Ul MONYYEHHsI TAKMX CXeM 3aMelleHH s .

B npenbiayiux HeCEIEKTHBHBIX PeaKLHsIX alKHIMPOBAHUS B KAYECTBE aJKUJIHPYIOLIEr0 areHTa UCMOJIb-
30Basd 4-6poM-2-metunOytan-2-om (CAS Ne 35979 69 2). Bonblux KOJMUYECTB 3TOrO MaTepHana TPYIHO MOy-
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YUTh, YTOOBI 3TO COEAMHEHUE HE MPEACTaBsI0 cO00M kKU3HECTOCOOHBII BapuaHT no MacwuTtady. [ToaTomy MbI
peiy nepeitd Ha cootBeTcTBytOMmUi To3mwiat (V1) (CAS Ne 17689 66 6), KOTOpPBIil MOKHO MOJTyYUTH U3 JIeT-
kopoctynHoro 3-metwnOyras-1,3-muomna (IX) (CAS No. 2568-33-4) u n-romyoncynsdonmnxnopuaa (X) (CAS

No. 98-59-9).
% o
(\J]

(1X) (X)

[MpumeuarenbHO, OBUTIO OOHAPYKEHO, UTO PEAKIIMIO MOYKHO MPOBOJHUTH MPU OYSHb BHICOKOM KOHIIEHTpPALIH
(IX) B puximopmerane (Bcero: 5,8-6 00.). (IX) cHayama cMewiuMBaeTcss ¢ TpUSTWIAMUHOM U 4-
nuMmetwiamuHonupuauHoM (CAS No. 1122-58-3) B guxyopmetane (2 00.) npu 20-25°C. DTy peakUHOHHYIO
cmech oxnaxaaroT 1o 0+5°C. Pacteop (X) B muxsiopmerane (2-2,1 06.) nobarmsoT B TeueHune nepuona 75-90
MHUH. PeakIMOHHYIO0 cMech HarpeBaroT J0 TeMIepatypbl okpyxatwowel cpeasl (20-25°C) v nepeMelIUBaOT B
TeueHue 12-18 u (mpennoututenbHo 15 u). PeakunoHHyto cmech racat Boaoil. 3nayenue pH nosoaurcs o 1,5.
dassl pazaesnsitor. [TonyHaceieHHbIH Boa. pacTBop NaCl no6aeisioT k opraHuueckoii dase u pH moBoast 1o 7-
7,5, ucnonb3yst HackIeHHbIH BoAHbIH pacTBop NaHCO;.. ®a3sl pa3nessioT 1 OpraHH4YecKyro (a3y KOHIEHTpHU-
PYIOT C MCIOJIb30BAaHUEM POTOPHOro ucnaputens. B rexnuyeckom maciurtabe (1,5 kr ucxonnoro Beuiectsa (1X))
K OCTaTKy A00aBJISIFOT MOBTOPHO OTpeNesieHHbIE KOJMYECTBAa NUXJIOPMETaHa U BBIMAPUBAIOT, YTOOBI yHaIUTh
ocrasurytocs Boay. CoequHEHHE MOJyYaroT B BUJIE CJIerka )KeJIToro 10 GecliBETHOrO BA3KOTrO Macia ¢ BBIXOAaMH
90-98% u unctoTOi 06BIYHO 0KO0JI0 90% muowanu BOXX.

[MpumeuarensHo, yTo u3Mepenuss DSC nHa (VI) mokazanu, 4To CoeqMHEHHE MOABEPIKEHO IK30TEPMUUYECKO-
My pa3zioxkeHuto mpu temmnepatype okosio 100°C. TToka3aHo, YTO KHCIOTH U NOOABKH, TaKHe KakK pPrKaBUMHA,
CMOCOOCTBYIOT 3TOMY pa3znokeHuto. [ToaTomy HeoOxonumo ObuTO HaiiTH Oosiee Ge30macHbIif M MPOCTOH cMOcoo
nonyuenus (VI). HeoxxnnanHo 6bu1o oOHapyxkeHo, uyto (VI) MokeT ObITh HEMOCPEOCTBEHHO MPHUTOTORJIEH B BU-
Jle KOHLIEHTpUpoBaHHOTo pacTBopa (15-40 mac.%) B TosyoJie npu HU3KOH Temmnepatype. Takum obpazom, (IX)
SMYJBTUPYIOT B 1,5 oObemax Tomyona. CMmechk oxiaxkaarot o 0°C u 1,1 skB. TpusTHnamuna, 3atem 0,05 3kB. 4
JTUMETHIIAM UHOTIMPUAMHA. BBICOKOKOHUEHTpUpOBaHHbIN pacTBop (X) B Tosyone (1,6 oObeMOB) ymapuBaroT B
peakuuoHHyto cMmech npu 0°C B TeyeHue 2 4. [lepemelinBaHue npoAosikaroT B TedeHue 12-18 u (mpeamnoutu-
TeapHO 15 4) mpu 0°C. Ocanok (TpUITHIAMMOHHUXIOPHA) OTGHILTPOBBIBAIOT U MOJIYYAIOT MPO3PAUyHBIA pac-
tBOp (IV) B Tonyose. [IpumeuarenbHO, 4TO 3TOT PacTBOP MOXKET ObITh HEMOCPEACTBEHHO MCIOJIB30BaH B peak-
MU N2-CeJIEKTUBHOTO aJIKUJIMPOBaHUS 0e3 KaKOH-IMOO JOMOJHUTENbHONH 00pabOTKH UM OYMCTKH. DTa METO-
JUKa TO3BOJIAET U30ekKaTh BO3AEHCTBUSI HArpeBaHHUs, KUCJIOTHI u OoJbiuero m3dbiTka ocHoBaHus Ha (VI). Tak
KaK TOJyoJbHBIN pacTBop (VI) TereckonupoBaH W UCTOJB3YETCs HEMOCPEICTBEHHO NOciie (GUIbTPALMK B peak-
i N2-cenektiBHOro ankunupoanus ot (Ila) mo (I), okazanocek pemarommM s TOro, YToObl KOHEUHas YHc-
tota (I) cooTBeTcTBOBaNa TpebGoBaHusAM K yuctoTe Ul M®, Mpu KOTOPbIX HEOOMBIIONH M30BITOK 3-MeTHIOyTaH-
1,3-grona (IX) mo oTHOWEHHIO K M-TONyoscynbdoHmIxIopuay (X) Ucmosb3yeTcs IS MOJIydeHHUs] pacTBoOpa
(VI) u nns obecrnieueHust TOro, 4ToObl TOJABKO O4YeHb HeGosbire konuuecTa (X) (<0,05 momans %, BDXKX)
BCE ellle HaxOAMJMCh B pacTBope. UToOBl HaWTydlIUM 00pa3oM KOHTpoJupoBath crexuomerpuio (IX) mo cpas-
HeHuio ¢ (X), ABASETCS MOJIE3HBIM MOJBEPraTh OTHOCHUTENBHOE TUrpockonuyHoe coeauHenue (IX) Ha mepBoi
craauu a3eOTpOHHOﬁ JAUCTUWJIALUHWHU C TOJTYOJIOM [JIA yAaJIEHUA BOIBI.

[Tonyuenue coequHenuii obue dpopmynl (I1) ormrcansr B WO 2015/091426. 3TOT HOBBINM H300peTaTesib-
CKHii cntocod GokycupyeTcst Ha COeJMHEHNH, ToKazaHHOM (opmyJioii (11a)

HO

(lla)
B onybnukoBaHHO#N nateHTHOM 3asiBke WO 2015/091426 onucano coenuuenue (Ila), nonyuyeHHoe peak-
uuei metunosoro s¢upa (VIIa) ¢ pactBopoM MeTHIMarHuiOpoMuaa B TU3THIIOBOM duUpe.

Iz

(Vila)
ITocnie 06pabOTKH ChIPOH MPOAYKT MOABEPrarOT OYMCTKE ¢ MOMOLUIBIO KOJJOHOYHOH Xpomarorpaduu ¢ mno-
nyuyeHueM coeanHenus (I1a) ¢ Beixonom 45%.
Ota MeToaMKa He MOAXOAUT i npousBoacTea (Ila) B TexHHueckoM MaciuTabe M3-3a ClIeAYIOLMX HeJoC-
TaTKOB:
crenyet u3beraTb MCIOJIB30BAHUS JUITHIOBOTrO 3(hHpa U3-3a €ro HU3KOM TOUYKH BOCIUIAMEHEHHS U €rO BbI-
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COKOTO B3PBIBHOTO MOTEHLMATA,

CPaBHUTEJIBHO JIOPOTOCTOSIIIMI METHIMArHUHOPOMHU UCTIOIB30BAJICS BMECTO 00JIEe PacIpOCTPAHEHHOTO
METWJIMarHMMXJIOpUIa, KOTOPBIH JIerye noTy4yurs,

xpomarorpauueckue pazjesieHus clielyeT u30eraTb B TEXHUUECKHX MaciiTadax, MOCKOJIbKY OHH OOBIYHO
TpeOyIOT 3HAUUTEIEHOTO HEAKOHOMHUYHOTO MOTPEOIEHHUSI OPraHMYECKUX PaCTBOPUTENICH,

npoLesypa KpUCTA/UIM3AMK HE OlicaHa. B cOOTBETCTBUM C OOBIYHOM MPAKTHKOM B MCCIIEJOBATEIbCKUX
nabopatopusix coenuHenue (I1a) BeimapuBanu gocyxa. Jta onepanus HEBO3MOXKHA B TEXHUYECKHX MacUITabax.

Heoxunanuo Ob10 0O0HapyxeHo, uto coeauHeHue (Ila) MoxkeT ObITh MONyYEHO CO 3HAYMTENBHO OoJjee
BBICOKMM BBIXOJIOM, €CITH BMECTO ITOTO UCMOJIB3YIOT METHIMAarHuixgopua u xiaopua autus (2:1) 8 TT'®. Peak-
MM TPOBOJIMIINCH C MEHBIIMMHU ITOOOYHBIMHU MPOJYKTaMH, KOTOPBIC, UCIIOJIb3Ysl CTApblii METOJI, ONIMCAHHbBIN B
WO 2015/091426, noskHbl ObLTH OBITH YAAIEHBI C MOMOIIBIO YTOMHUTEIBHON KOJOHOYHOM Xpomarorpaduu.
Bbi10 00HapykeHo, YTO peakiys MPOTEKaET JIyUIlle BCEro ¢ ucroip3oBanuemM TI'® B kauecTBe pacTBOpUTES. 6-
10 skB. MeTunMarnuixyiopuaa (npudnuzutesibHo 3 M B TI'®) u 3-5 3kB. XJIOpU JIUTHS IEPEMEIITUBAIOT U Xpa-
uat npu -10 1o 0°C. B npenenax 1-3 4 (npeanoururensho 2 4) coeaunenue (VIla) nonmxkaroT 10 cMecH B Kaye-
ctBe pactBopa B TI'®. PeakiMoOHHYIO CMECh MEPEMEIIUBAIOT B TeueHUE 5-30 MUH MPHU YKa3aHHOU TemIeparype
U B JaJbHEHIIEM racsaT MyTeM BbUIMBaHHS B BoAy. [losydeHHYIO CMECh SHEPrHUHO NepeMenMBatoT. 3ateM pH
CMECH JOBOIAT 10 MpUOIM3UTENbHO 4,0 myTeM 100aBiIeHUS MUHEPATIHHOM MIIM OPraHMYECKOW KUCIOTHI (Tpe-
MOYTUTEIBHO JTUMOHHOMW KMCIIOTBI) M dTHianerata. Paspl pasfessuld ¥ OpraHuyeckyto (aszy npoMbiBad He-
CKOJIBKO Pa3 COJIEBBIM PacTBOPOM (BOJHBIM pacTBOPOM Xjiopujia Hatpust). [lonyueHHbI OpraHu4ecKuii pacTBop
MOJIBEpPrajii NEPErOHKE PACTBOPUTEIS C TOJIYOJOM IMyTeM JAUCTWLISUMU. Bo BpeMst 3Toro crnocoda coemHeHUe
(ITa) HauayIO KPUCTALTU30BATHCA M €r0 MOXHO OBLJIO BBIACITUTH MOCPENCTBOM (uibTparnmu. Ocalok CyIIUIU
npu nossleHHo# Temneparype (50-60°C) noa BakyymoM. OOBIMHO BBIXOJABI HA 3TOH CTaJAMU HAXOIWJIUCH B
nmuanazoHe 80-96% u aucToThl MeXIy 95-99% mnomaau BOXKX; ciocod A, cM. "DKCiepUMEHTATBHYIO YacTh").

Jlna nmonyuenuss marepuasia 1l M® ObUTO BBITOJHO OKOHYATEIBHO MEPEMEIIaTh 3TOT MPOAYKT B CMECH
nzomponanoi/Boja (1:1; ot 2 10 10 06eMOB O OTHOLIEHHUIO K BXOJHOMY Marepuaity). Marepuan nepemeniy-
BalOT B TeueHue 1-5 4, mpeanoururenbHo 3 4. 3areM ero GuibTpyIOT U MPOMBIBAIOT JBaX/IbI HEOOIBIIUMH KO-
nuuectBaMu cMmecu 1:1 m3omponanon/Boaa. IlponykT cymar npu mosbeineHHOUH Temmneparype (50-60°C) moa
BakyyMoM. OOBIUHO JOCTHraroTcs BhIX0Ibl >90% u urctoTsl >97 miomans % (BIXX; cocod A).

B crenyroumx npumepax B "IKCIEPUMEHTATIBHON YaCTH" TaKKE ONMUCAH BapUAHT (CM. MIPUMED 2, BapUaHT
3), B KOTOPOM T10ciie 00padOTKH aKTUBUPOBAHHBIM YTIIEM MPOBOJST 0OMEH PaCTBOPUTEIEM HENOCPEICTBEHHO B
uzorpornadosie. [IpoayKT KpUcTau3yoT myTteM 100aBieHus Bojbl. Takum 00pa3oM, MPOAYKT MOTY4alOT HENOo-
CPEJCTBEHHO C OYEHDb BHICOKOW YUCTOTOM.

[Monyuenue coenuuenus (VIla) Taxke onucano B 3asiBke Ha mareHT WO 2015/091426. Takum o6pazom, 6-
(Tpudropmerun)mupunuH-2-kapooHoBy0 kucnoty (XI) (CASNo.: 21190-87-4) coueramu ¢ anumuHom (XII)
(metun-5-amuno- 1 H-un1a30m1-6-kapookcmnar; CASNo.: 1000373-79-4) ¢ ucnons3oBanueM rexcagropdocdara
1-[6uc-(numerunamuHo )MetmieH|-1H- 1,2 3-tpuazono [4,5-b] mupuaunuii-3-okcuga (CASNo.: 148893-10-1) B
kayecTBe peareHTa couetanus. Amuj (VIla) momyqanu ¢ 84% Brrxogom.

Z ]
o)
@ . HaN Ny FiC” N
N _
Fao” SN YO 0 N HN N
o] o} _o N
I Xil H
(X1 (L] o
(Vila)

Hcxons u3 cooOpakeHui 0€30MacHOCTH, BO3MOKHOE YBEJIMYECHHE KOJIMYECTBA PEarcHTOB COYETaHMS Ha
OCHOBE YpOHHS HEBO3MOXHO I0 NMPHYMHAM €ro B3PHIBHOrO noteHuuaita. [loatomy HeoOXoaumo ObLIO HAWTH
aNbTEepPHATHBHBIN MeTOoJ coueTanusi. besonacHslit 1 MaciTabupyemslit cocod nomydenust amuaa (VIla) ocHo-
BaH Ha ucnoss3oBanuu T3P (2,4,6-tpunponui-1,3,5,2.4,6-rpuokcarpudochopun-2,4,6-rpuokcuna; CAS No.:
68957-94-8) B KauecTBe peareHTa COYETaHUsl.

Peakuus nporekaet rmagko u gaet amun (VIla) ¢ Beicokumu Beixonamu. B ogHOpeakTopHOM criocode kap-
6onoBast kucnota (XI) (mydme Bcero ucmonb3dyercs ¢ HeOonpmmM aeduuutom (XI) OTHOCUTENTPHO aHMIMHA
(X1I1), oxono 0,90-0,95 skB.) nomemmaercst BMmecte ¢ 1,5 3xB. N,N-guuzonponuidTuiamuba B 7-16 oosemax TI'D.
Brocnencteun meanenno noodasistor 2 3kB. T3P (50 mac.% pactBop B atunanerare) mpu 0-5°C B TeueHue 45
MUH. PeakoHHy10 cMech JIOMOJIHUTEIBHO MEPEMENINBAIOT B TeueHHe 2-4 4 (mpeanoyrutenso 2 4) npu 0-5°C.

XO0J0AHYIO CMECh 3aTE€M TaCHIIM XOJIOJHOM BO/IOM, ee pH 10BOAMIM ¢ TOMOIIBIO BOJH. pacTBopa KapOoHa-
Ta HaTpUs WK, aIbTEPHATUBHO, pacTBOpa ruapokcuaa aMMoHus a0 7,5. [losyueHHyro cycneH3uio 3aTeM (Koraa
ucnosb3oBanu Beero 7 00. TI'® ni1s peakumu) HarpeBasiu 10 TEMIEparypbl OKpyxKarolieil cpesibl ¥ puibTpoBa-
au. [IpoaykT mpoMBbIBaIl BOJOM U 3TAHOJIOM M CyHIMIH moJ BakyymMoM nipu 45°C. B cinyuae 16 06. TT'® cmech
Tr'®/srunanerat B 3HauMTeNIbHOM cTeneHu oTronsuiu (200 moap, 45-50°C BHyTpeHHss Temneparypa). B nab-
HelileM 100aBIsiid BOLY M 3TaHOoJ U ypoBeHb pH moBoaunu 1o 7,0 mytem noOaBieHHs BOJH. pacTBopa kapOo-
Hara Hatpust. Cmech nepememuBany 1-5 4, npeanoururensHo 1-2 4, npu 50°C, 3artem oxnaxaamu a0 20-25°C u
nepememuBaid B TeueHHe 10-30 muH. [IpoayKT BBIAETSIIN ¢ MOMOIIBIO (MIIBTPALIMHU U B JAaJbHEHIIIEM MPOMBI-
BaJIM CMECHIO ATAHOJIA U BOJBI U B KOHEUHOM MTOre Cylmiu noja Bakyymom ripu 45°C. [1pu atom criocobe ObLH
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MOJTyUYeHbI BbICOKHE BbIXOAbI Mex 1y 84-96%. Uuncrora Oblna Bo Beex ciyyasx > 98% miowmann (BOXKX, cnoco-
661 A u B).

B HekoTOphIX citydasx, 0cOOEHHO KOT/Ia B KaueCTBEe MCXOJHOTO BEIIeCTBAa MCMOJb30Banu aHuIUH (XII) ¢
HM3KMM ONTHYECKHUM KauyecTBOM (HanmpuMmep, TEeMHO-KOPMYHEBOTrO L[BEeTa), OKa3ajoch MOJIe3HbIM MPOBECTH 00-
paboTKy aKTMBUPOBAaHHBIM yrJjieM. JTa NpoLie/lypa Of1caHa B ClieIyIoLIeM paszere.

Ceipoit amua (VIla) pactBopsiiu B cMecud MetaHosa U TI'® (2:1) u nobaBisiii akTUBUPOBAHHBINA yTroOJib.
Cwmech Harpesaiiu 10 60-65°C B Teyenue 1-1,5 u. AKTUBUPOBaHHBIN yroyib OT()UIBTPOBLIBAIU U QUIBTPAT KOH-
LUEeHTpUpoBaiu (10 oObeMa Oosiee yeM B 2 pa3a MEHbLLE OTHOCHTEIBHO UCXOJHOrOo BellecTBa). JJo6apisau Boxy
M OCXJalM NPOJYKT, (PUIIBTPOBAIH, MPOMBIBAJIHM U cylIHIH npu 55-60°C (nox BakyyMoMm).

Coenunenus (XI) u (XII) Obln onvcaHbl B JauTepatype U 00a SBISIOTCS KOMMEPYECKH AOCTYMHBIMH B
OO0JIBIINX KOJIMYECTBAX.

XI: Cottet, Fabrice; Marull, Marc; Lefebvre, Olivier; Schlosser, Manfred, European Journal of Organic
Chemistry, 2003, 8 c. 1559-1568; Carter, Percy H.; Cherney, Robert J.; Batt, Douglas G.; Duncia, John V.;
Gardner, Daniel S.; Ko, Soo S.; Srivastava, Anurag S.; Yang, Michael G. ITatent: US2005/54627 Al, 2005;
Ashimori; Ono; Uchida; Ohtaki; Fukaya; Watanabe; Yokoyama Chemical and Pharmaceutical Bulletin, 1990, T.
38,9 cr.2446-2458

XII: Nissan Chemical Industries, Ltd.; CHUGAI SEIYAKU KABUSHIKI KAISHA, EP2045253 Al,
20009.

OueHka Bcero crnocob6a.

Crnenyromue cXeMbl H300paXkaroT MOJIHBIA CHHTE3 YucTOro npoaykra opmynsl (1) u3 anununa (XII). [pu
BBIYMCIICHUH, KOI/la JOCTHraloTCs JIyHLIMe BBIXOAbI U1 K&XIOW CTaJWH, MOJy4aloT OOLMH CpeaHUil BbIXOA
npu6s. 35% s nytd nocpeactBoM N2-cenekTHBHOro nostydeHust (V). OTo Takke BKJIHOYAET YCTAaHOBKY KO-

HEYHOM KpUCTaNITMYECKOI (hOPMBI.
HzN R
o N
Y : N
/\kor-u oan
HO’

T3P,

)y EOAC/TT®, 0 °C J
TsCl (X), ELN Hosen, | RN
DMAP (xar.)

CH,Cl, o1 0°C 20 = D
A o
F,C’QYD
f€°“ I—ML‘° ]ﬁ\‘
L. (Vila)

90 - 98%
x8)
cupoii mpoayxr (V) DlPl:A/rm\m of

xpomarorpadi
xpomaci 13 wxw/ 100 A

45
| MeM
C1 (6 k),
FschjY IO, or-10 10-15°C  FaC” Y
_/—éoH S ——

» i WESEOO QCOA
om0 GG

Cunretnyeckuii myTh 4yepes (Ila) moJHOCTBIO UCKITIOYAET KOJIOHOYHYIO XpOMATOrpauuecKyro OUMCTKY M
obecnieunBaet Tpedyemoe coeauneHue (1) ¢ oueHb Bbicokoit uncToTol (>98% niowanu, cnocod C) u dopmy u
pa3Mep KpucTaliMueckol Uriibl (cM. ¢ur. 2). OOmuii BBIXO] BBILIE, YeM MOITYYEHHbIH MOCe UCMOIb30BAHHUS
CUHTeTHUecKoro myTH uepes (V): oOumii cpeaHuit BbIxoa npuoi. 42%.

)\J<DH
HO'

TSCl(X), EGN
DMAP (ka1.) 80-96%
PhMe, 0 °C

2 H 7
| MeMgC ,\J(o |
eMgCl (10 N
F,c’Q\(" o), F 1760 FiC7 N
N re,0°C HN. L\ H ,—{on
"N [DiPEAromon, 110 C N
N o} a N
HO' H ¢/ H. IKCTP. HO'

2) EIOH/H;0, 65 °C (pexpucr.)

50-60%

[Tpu cpaBHeHMH 3TOro obLIero BbIXOJA € OMYOJMKOBAHHBIMU JJAHHBIMH TMPELIECTBYIOLIErO YPOBHS TeX-
HUKH:

1) amuaHoe coueranue (noayuenue coenunenus (VI)): Beixon 84%s;

2) peakuust ['puHbsipa, 3a KOTOpOii cienyer Xpomarorpaduyeckas ourcTka: peakiuus ['punbspa Ha (VIla):
BbIX01 45%; Ha (V): 56%;

3) ankunupoBaHue 4-OpoM-2-MeTUIOYTaH-2-0JIOM aHAJIOTMYHO Croco0aM, W3BECTHbIM CIELIUATUCTY B
JAHHOMH cdepe, 3a KOTOPBIMHU cllelyeT Xpomarorpaduueckas ourctka: ankuinupopanue (VIla): Beixon 37%; an-
kunupoBanue (I1a): Berxon 26%, npenmyiiecTsa HOBOro crnocoda CTaHOBATCS OYEHb MOHSATHBIMH.

Cnioco6oM, M3BECTHBIM M3 MPEALIECTBYIOIIEr0 YPOBHS TEXHUKH, MOXKET ObITh TOCTUTHYT OOLUMI BBIXOA
ToJIbKO 9,8-17,4%, He BKJIIOUast YCTAHOBKY KOHEHYHOW KPUCTAITUYECKON (POPMBI.

B 3akstoueHue, HOBbIH H300peTaTebHbIHM COco0 npeaocTaBiiseT coeanHeHre coryacHo dopmyne (1) ¢ 2,4
(nmyTb uepes (V)) B 4,3 paza (nmyts yepe3 (Ila)) GoabIUM 0OIIKMM BBIXOIOM MO CPABHEHHIO C MPEALIECTBYIOIINUM
yYpOBHEM TeXHUKH. OHH, KpOME TOro, BKJIIOUAIOT HEMOCPEACTBEHHOE M BOCIPOM3BOAMMOE IMOJyUYeHHe ornpesie-
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JICHHBIX (JOPMEI U pa3Mepa KPUCTAJUTUYECKOU UrJibl (cM. ¢wur. 2).
CnenoBaresnbHO, B IEPBOM 00BbEKTE JaHHOE M300pPETEHHE OTHOCUTCS K CIOCOOY MOJyUEHUS! COEAMHEHUs
dopmynel (I) myTem crneayrolux CTaauii, MOKa3aHHBIX B CXeMe peakLuu 1A, Huxe.
Cxema [A

APOMATHYECKOM
YICBOAOPOIHOM
pactsopurene

(]
FiG” SN ©
HN ,_éon
“\
=N
HO
m

B BapuaHTe ocylecTBJIEHHs MEPBOro acMeKTa HacTosIIee H300peTeHHe OTHOCUTCS K CIIOCO0Y MOJTyUeHUs
coenriHeHus popmyuisl (I) ¢ MOMOIIBIO CIEAYIOMIMX CTaANM, MOKa3aHHBIX B peakluH cxeme I, Hibke.
Cxema |
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{la)
B BapuaHTe OcCyLlIeCTBJICHHs MEPBOro acrekTa HacTosliee H300peTeHHe OTHOCHTCS K CIOCO0y MOJIydYeHHs
coenuHeHus popmyiis (I)

BKJTFOYAIOLIEMY CIIEIYIOIIYO cTaauio (A),
Ha KoTopoii coenuHeHue Gopmysi (I1a)

(lla)
BBOJUIT B peakLHIo ¢ coeuHeHneM dopmyssl (VI)

/\ko "
TsO

v

Heo0s3aTeNbHO B MPUCYTCTBUM OPraHUYECKOTO OCHOBaHMs, OCOOEHHO caboro OCHOBAaHHUS, TAKOro Kak,
HanpuMep, TPETHUHBIH aMMH, Takoi kak N,N-IMH30NpONUISTHIAMHH, HE00S3aTelbHO B apOMaTHYECKOM yTie-
BOJOPOJHOM PacTBOPHUTEINE, TAKOM KakK, HaIpUMep, TOJMyOJ, KCHUIIOJN U ME3UTUJIEH, TaKUM oOpa3om obecrieunBast
ykazaHHoe coequHeHue popmybl (1).

B BapuaHTe ocyllIecTBIEHHs MEPBOro acreKTa HacTosllee H300pEeTEeHHE OTHOCUTCS K CIOCco0y MOJTydeHus
coenuHenus popmyssl (I), kak ormucaHo supra, rae ykasaHHbIH apoMaTHUECKHH YTrIIeBOAOPOIHbIH pacTBOPHUTEND
npeacTaBiseT co6oi ToTyol.

B BapuaHTe OoCylIeCTBIEHUS NMEPBOro acheKkTa HacTosllee U300peTeHHe OTHOCUTCS K CIIOCO0Y MOTyUeHUs
coenuHenus gopmyinel (I), kak ornMcaHo supra, Te yKa3aHHO€ OpraHMueckoe OCHOBAaHHWE INMpPEACTaBIIsIET COOOi
N,N-auun30nponuIsTUIaMHH.

B BapuaHTe OCyILECTBIIEHHs MEPBOro acrneKkTa HacTosiliee U300pEeTEeHHEe OTHOCUTCS K CIOCO0Y MOJTyYeHHs
coenuHenus popmyuel (1), kak onucaHo supra, rae ykazaHHoe coeauHeHue ¢popmyusl (11a)

5
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MOJIy4aloT ¢ MOMOIIBIO cieaytoliei craauu (B),
Ha KoTOpo#t coenuHenue Gpopmysl (VIla)
=
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F3C7 N
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N
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H
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(Vila)

BBOJSIT B PEAKLMIO C BOCCTAHOBMUTEIBHBIM METUIMPYIOLIMM areéHTOM, TAaKUM Kak METHIIMETaIMYeCKUH
areHT, TaKkoH Kak, HanpuMmep, rajoreHu] METUIMArHus, TakoW Kak METHIMarHuil Xjopuj, HeoOs3aTelbHO B
MPUCYTCTBUY FAJION€HUIA MIEJOYHOT0 METaJlIa, TAKOTO KaK, HallpUMep, XJOPUJ JIUTUSL, TaKUM o0pa3oM obecre-
4rBas yka3zaHHOe coequHenue Gpopmysi (I1a).

B BapuaHTe OCyIIECTBICHHUS MEPBOTO aCMEKTa HACTOAIIEEe H300PETECHUE OTHOCUTCS K CIOCO0Y MOTy4YeHHS
coenuHenus popmysl (1), kak onucaHo supra, Tae ykazaHHoe coenuHeHue ¢popmynsl (VIIa)

7
Mo
FsC7 N
HN A
N
/O N’
H
o}
(Viia)
T0JIy4aloT ¢ HOMOLbIO cienytouieit craauu (C),
Ha KoTopo# coeaunenue popmysl (XII)
HN
Q
/O N
H
(X
BBOJISIT B PEAKIIMIO ¢ coeuHeHreM ¢opmyasl (1X)
i X
FC NZ
H
(xn

Heo0s3aTebHO B MPUCYTCTBUM OPraHMYECKOr0 OCHOBAaHHUS, 0COOCHHO cabOro OCHOBaHMS, TAKOTO Kak,
Harpumep, TPETUUHBII aMuH, Takol kak N,N-IHH30MPONUIATHIAMHH, HEOOS3aTeIbHO B MPUCYTCTBHU COMpPS-
ralollero areHTa, Takoro kak, Hampumep, 2.4,6-tpunponui-1,3,5,2.4,6-rpuokcatpudochunan 2,4,6-TpHokcua
(T3P), Takum o6pa3om obecrieunBas ykazaHHoe coequHeHue Gpopmyanl (VIla).

B BapuaHTe OCyIIECTBICHHUS MEPBOTrO ACMEKTa HACTOALICE H300PETECHUE OTHOCUTCS K CIOCO0Y MOTy4YeHHS
coenuHenus Gopmysl (I), kak onucaHo supra, rlie ykazaHHoe coeauHenue Gpopmysnl (1) ouummaroT ¢ mOMOIIbIO
KpPUCTAIM3AlIMY, B YaCTHOCTH, U3 PACTBOPHUTENS MM CMECH PACTBOpPHUTENEH, Takol Kak CMECh alleTOHA U TO-
JyoJia, HeoOsI3aTeNIbHO B MPUCYTCTBUU aKTUBUPOBAHHOIO YIS, HEOOS3aTENbHO C MOCIEAYIOIEH KpucTalin3a-
UEH U3 PaCTBOPHUTES, TAKOTO KaK 3TAHOI, HAIIPUMEDP.

B BapuaHTe ocylecTBICHHS TIEPBOT0 acleKkTa HacTosIee H300PETEHHE OTHOCUTCS K CIIOCO0Y MOJIydeHUS
coeauHeHus Gopmysl (I), kak onvcaHo supra, e ykazaHHoe coenuHeHue popmyisl (1) B popme kpucTaminie-
CKO¥ UTIIBI (A), YTO COOTBETCTBYET IHApaTHOU opMe coenuHeHus Gpopmysl (I).

B cootBeTcTBUM €CO BTOPBIM aCMEKTOM HACTOSILEE H300PETEHUE OTHOCUTCS K KPUCTANIMUECKUM UriaM (A)
coeauHeHus Gpopmysl (I), 4TO COOTBETCTBYET rHApaTHOU popme coenuHenus Gopmys (I)

Z
(o)
HN ,—éOH
Cal
N
=N
0}

X

|

FsC” N
HO

KaK MOJy4€HO CIIOCOO0M, OMMCAHHBIM Supra.

B COOTBETCTBUU C TPETHUM aCIIEKTOM HACTOSIICE U300PETEHUE OTHOCUTCS K KPUCTAIMYECKUM HriaMm (A)
coearHeHus Gpopmysl (I), 4TO COOTBETCTBYET rHApaTHOM popme coenuHenus Gopmyns (I)
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B CcoOTBETCTBHMHU ¢ BapHAHTOM OCYLIECTBJECHHS TPETHErO acleKkTa HacTosllee U300pETEeHHUE OTHOCHUTCS K
yKa3aHHBIM KPUCTAIJIMUYECKUM HUriiaM (A), 4TO COOTBETCTBYET rapaTHoit ¢popme coennnenus popmyisl (I), kak
OMKCaHO supra, uMerolleit cieayromui nuk makcumyma nPCA [°2Tera]
Tabnuua 1
nPCA kpucTtaninueckux uri (A), KOTopbie
COOTBETCTBYIOT rupatHoit popme coeaunenus (I)
OTpaxeHus
[TTuk Mmakcumyma
°2Tera]

Iunpar

6,2
7,9

9.4

10,8
12,5
13,0
13,8
15,0
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15,3
15,5
15,7
16,0
16,3
17,0
18,0
18,2
18,7
19,3
20,1
20,3
20,8
21,0
21,4
21,7
22,9
23,4
24,0
243
25,1
25,3
25,7
26,6
27,1
27,6
28,4
28,4
28,7
29,0
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29,8
30,1
30,3
31,1
31,4
31,7
32,0
32,4
33,0
33,2
33,4
33,8
34,5
34,8

35,1
35,9
37,0
37,1
37.4
37,5
38,0
38,3
38,5
38,8
39,1
39,3

@ur. | nokaspIBaeT AMarpaMMy MOPOLIKOBOTO PEHTI€HOCTpYKTypHOro ananusa (rmpu 25°C u ¢ Cu-K anb-
¢a 1 B kauecTBEe UCTOYHHKA H3TyUeHUs ) coequHeHus Gpopmyusl (1) B ruaparHoii popme.

B coorBeTcTBHU C UeTBEPHIM OOBEKTOM JAHHOE U300PETEHUE OTHOCUTCS K IPUMEHEHHUIO COECJUHEHUS, BbI-
OpaHHOTO U3

Z
Mo
F5C” SN
HN.
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(lla) u
7
> | [0}
F2C” SN
HN.
A
N
O N’
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(o]
(Vila)
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JUIS TIoJTydeHust coearHeHus popmybl (1)
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WK KPUCTAJUTMHYECKUX M1 coeuHeHus popmyiisl (1), kak OnMcaHo supra, crnoco0oM, Kak OMUCAHO Supra.
B cOOTBETCTBUM C NATBIM 0OBEKTOM JaHHOE H300PETEHHE OTHOCUTCS K MPUMEHEHHIO COEIMHEHHUS CTPYKTYPBI

/\)<O "
TsO

V)

JUIs IoJTydeHus coearHeHus popmysl (1)
z

|
F,C7 SN o
HN ,—<OH
cad
N
SN
HO
(U]

WIH KPUCTATMYECKUX UM COeTUHEHU GopmyIbl (1), Kak OmucaHo supra.
Cnoco6s1 BOXX.

Crnoco6 A.

Hcnoawzyembie npudopsl BOXX:

a) Agilent Technologies 1260 Infinity,

b) Agilent 1100 Series,

Zorbax SB-AQ, 50x4,6 mM, 1,5 MkMm,

Oydep: auruapodocdar ammonus pH: 2.4,
AUETOHUTPUIL,

0 muH 5% Oydep,

8,3 mun 80% Oydep,

11 mun 80% Oydep,

210 HM/4 HM,

1,2 Ma/MUH.

Croco6 B.

Hcnonw3yemsiii npudop BIXKX: Agilent Technologies 1260 Infinity.
Al: alleToHUTpUI,

B1: 2,72 r KH,PO4+2,32 r H;PO,+2 11 H)0O,
Agilent Poroshell 120 EC-C18 3x50 MM 2,7 Mk.
Huzwuit npeaen napnenus: 0,00 6ap.

Boicmii npenen napnenus: 400,00 Gap.
Ckopoctb notoka: 1,000 my/MuH.

MakcumanbHas CKopocTh notoka: 1,000 Mi/MuH’,
Bpems octanoBku: 8,00 MuH.

Bpewms nepepsia: 5,00 MuH.

Hauaneneie ycnosus: A: 5%, B: 95%.

IIporpamma.
Bpewms |A B Cxopocts | /laBienne
MOTOKA
muH (% % MII/MUH oap
8.00 |80.0 |20.0 |1.000 400.00

O6beM BBOAUMOI NpoOsI: 5,00 MK

Temnepatypa (konoHkm): 45,00°C.

JlnuHa BosHbI curHana: 210 Hwm.

Croco6 C.

Hcnoas3yemblii npudop BOXKX: Agilent Technologies, B3XKX 1290 Infinity (c DAD).

[Tpu6op.

1. YnbTpa-BeIcOKOA((EKTUBHBIN KUIKOCTHBIH XpoMaTtorpad ¢ TepMOCTaTHYECKHM yrpaBieHueM, YO-
JETEKTOPOM U CHCTEMOi1 OLIGHKH JAHHBIX.
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2. KonoHka 13 Hep KkaBerollei cTanu.

JlnuHa: 5 cm.

BuyTp. nuamerp: 2,1 Mmm.

Hanonnenue: Acquity UPLC C18 BEH, 1,7 Mkwm.

PeareHtsl.

1. Auetonurpun, s BOXX.

2. Bona, aHalnUTHYECKas CTENEHb YHCTOTHI.

3. ®ocdopHas kucnoTa 85%, aHaTUTHUECKAsH CTENEHb YUCTOTHI.

TecToBBI pacTBOp: pacTBOPUTH 0Opa3ell B aLETOHUTPHUIE B KOHUEHTpauuu 0,25 Mr/mia (Hanpumep, pac-
TBOPUTH NMpUOJ. 25 Mr 00pa3lia, TOUHO B3BEIIEHHOTO B aueToHuTpuiie 100 mi).

KanubpoBouHbIii pacTBOp: pacTBOPUTH CPABHUTENBHOE CTAHAAPTHOE COEIMHEHHE * B aLUECTOHUTPHUIE B
KoHUeHTpauuu 0,25 mMr/mi (Harmpumep, pacTBOPUTH MPUOI. 25 MI' CPaBHUTEIBHOTO CTAHAAPTA, TOUHO B3BELICH-
HOro B auetoHurpuse 100 mi).

* CpaBHMTENIPHOE CTaHIAPTHOE COEIMHEHHE O3HAUAET COEJMHEHHE, KOTOPOE JOJKHO OBITh MpOaHATU3H-
POBAHO KaK BHICOKOUHCTOE COEIMHEHHE, TO €CTh >97 miomanp % BOXX.

KOHTpONBbHBIN pacTBOp: MOJYYHTh KOHTPOJIBHBINA pacTBOp, KOTOPBI WAECHTHYEH KaJIMOPOBOYHOMY pac-
TBOPY. JIONONHUTENBHO, KOHTPOJIBbHBII PACTBOP COAEPKUT MaJlble KOJIMUECTBA OPraHUUECKUX NMPUMECEHt.

PacTBOp 4yBCTBUTENBHOCTH OOHApY:KEHMs: TNMOJMYYHUTh PacTBOp, BKIIOHAOUMK KOMMOHeHT Solbrol P
(CAS-no.: 94-13-3; nponun 4-ruapokcudenzoar) (BY npubn. 2,75 muH), pazdaByieHHbli 10 koHUeHTpauuu 0,35
MKI/MJL.

VYenosust BOXKX: BbllieonicaHHbIe YCIOBHSL HABOAATCS JUIs ipuMepa. UToObI 10CTHYD ONTUMAJIBHBIX pa3-
JIeNIeHU i, OHU J0JDKHBI, €CIH TpeOyeTcsl, ObITh aJanTHPOBAHHBIMU K TEXHUYECKUM BO3MOKHOCTSIM XpoMaTorpa-
(ba 1 cBoiicTBaM COOTBETCTBYIOIIEH KOJIOHKH.

DJIIOEHT:

A) 0,1% docdopHoii kucnotel 85% B Boze,

B) auetonutpu.

JIuneiinast ckopocTh notoka: 1,0 Mi/MuH.

Temnepatypa TepMocTara KoJoHok: 40°C.

Temnepatypa kamepsl A7 Npo0: KOMHATHasi TeMIEparypa.

JleTekTUpOBaHUE:

WU3MEPEHUE HA JUTUHE BOJIHBI: 220 HM,

IIUPUHA MOJIOCKL: 6 HM.

O0beM BBOAMMOI MpoOsI: 2,0 MKJI.

CkopocTh BbluepunBaHus KpUBbIX: 200 MKJI/MHUH,

[TpoMbIBaHHE UTJIbI: PACTBOPUTED AJIsl TOPTA /TS MPOMBIBAHUS: ALIE TOHUTPHII.

Cxopoctb notoka: 10 I'u.

Pazmep sueiiku: 10 HM.

Bpems ycraHoBneHus pasHoBecHs: 10 MUH (MTpU HaYaIbHBIX YCIOBHSAX).

['panueHT.
Bpems [muH] % A % B
0 95 5
2 70 30
6 60 40
8 20 80
12 20 80

Bpems 3anucu xpoMmarorpammsl - 12 MUH.

PacueT oueHKH (coaepiaHue): OLEHKY pacCUMTBIBAIOT, NPUMEHAS JMHEHHYIO perpeccuio u 6epst BO BHU-
MaHue Maccy o0pasla, OLIEHKY W MacCy CpaBHMTEJIHHOro o0paslia M Maccy CpPaBHUTENIBHOTO CTaHAapTa, C yT-
BEPXKJIECHHOM cUCTEMO#T XpoMaTorpaduueckix qaHHbIX (Hanpumep, Empower).

Croco6 D.

Hcnonssyemsiit npudop BOXX: Agilent Technologies 1260 Infinity.

Al: aueToHuTpUII,

B1: 1,36 KH,PO,+1,74 K,HPO,+2 1 H,0.

Eclipse XDB-C18 3x150 mm 3,5 MK.

Huswuit npenen aasnenus: 0,00 G6ap.

Beicmuit npenen aasnenus: 400,00 6ap.

CkopocTtb notoka: 0,500 mi/MuH.

Bpems octanoBku: 35,00 MUH.

Bpems nepepsia: 10,00 muH.

HauanesHbie ycinoBusi: A: 95%, B: 5%.
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[Tporpamma.
Bpems |A B Cxopocrts | laBnenue
NOTOKA
MUH | % % MJ1/MUH bap
30.00 (20.0 [80.0 [0.500 400.00
35.00 {20.0 |80.0 |0.500 400.00

O6beM BBOAMMO# TpoObI: 3,00 MKJI.

Temnepatypa (kononka): 35,00°C.

JliHa BotHBI curHazia: 220 HM.

I'X-T1D.

["azoBsIii xpomarorpad Agilent 6890 ¢ BBogoMm mpoObI ¢ neseHuem notoka u [TH]] (konoHka: Restek Rxi
Sil MC; nmuna: 20 m; BHyTpennuit nuamerp: 0,18 mm; d=1 mxm). Temn. BBoma 160°C, ckopocTh moToka 1,2
mi/muH (H,), koadduiment nenenus moroka 18, temm. tepmocrata 40°C (4,5 munu) - 14°C/mun - 70°C -
90°C/mun - 220°C (1,69 mun). Jetekrop: temmn. 300°C, 400 mu/mun (cuHT. Bo3myx), 40 mu/mun (H,), 30
Ma/mMuH (N), ckopocTs 20 I

[Tapodazusiit mpobootbopuuk Perkin Elmer Turbomatrix 40: Tepmoctat 80°C, siueiika 150°C, nepexonHast
quHus 160°C, cucremuoe nasiaenue 140 klla, paBHoBecHOe Bpemsi 32 MuH, HarHeTaHue 4,0 MUH, BpeMsi BBOJAA
nipo6er 0,04 muH (mpubop s BBoga nmpod) 0,05 mur (I'X).

Konuentpauus obpasua: 20 mr BemecTsa B 2 M JIMDA.

AHanm3 pa3Mepa 4acTulLl.

AHanM3 pa3Mepa yacTHUIl NPOBOAT B COOTBETCTBUHM ¢ EBporneiickoii dapmakoneeit 2.9.31.

O6opynoBaHue ObLTO pa3paboTaHO M U3rOTOBJIEHO GupMoit Sympatec GmbH.

Hcnonp3yroTes cieayomye KOMIOHEHTHI:

cyxas mpucniepcuonHas cucremMa RODOS ¢ moBopauuBarOmencs U BpaLalomeicst EeTKO,

JlazepHas onrudeckas ckanupyrouias cucrema HELOS ¢ 610kaMu aeTekTupoBaHus U cOopa NaHHBIX,

nporpaMMmHoe obecrieuene HELOS ans cucteMHOro ynpasieHus, npeoOpa3oBaHus JaHHBIX U (YOPMHUPO-
BaHHUs OTUETOB.

N-[2-(3-T'uppokcu-3-meTundyTun)-6-(2-ruapokcurponan-2-mi)-2H-unma30m-5-mi|-6-(Tpud TopmeTr )mu-
puanH-2-kap6okcamua (I) B ero KpucTalanueckoi popmMe A HaHOCAT Ha MOBOPOTHBIN cTON. YacTHIBI MOABED-
raloT JACUCTBHIO MMOTOKA CKATOr0 BO3AYyXa M JUCHIEPrupyioT. [Ipy NpoXokA€HHUH JTa3epHOro Jy4a a3po30ib re-
HepUpyeT AM(PPAKUMOHHYIO KapTHHY, KOTOpasi AETEKTUPYETCS W aHAaIM3MPYETCs B COOTBETCTBHM C MOIEIbBIO
®dpaynrodepa (Epponeiickas ¢apmakones 8.0, 2.9.31. AHanu3 pa3Mepa 4aCcTHI] METOJIOM JIa3€PHOM MU(PpaKIIUK
ceta, 01/2010:20931, c. 333-336). PesynpTathl OTGOPMATHPYIOTCA MOCE BRIOOpPA MOJB30BATENA A1 0TOOpa-
JKeHHA U pacriedatku Tabaui u rpadukoB. JlaHHbIe MPUBEICHBI B MPOIEHTaX OT MKM U 00BbeMa.

HacTtpoiiku cuctemsi:

JICTIEPCHOHHAS CPea: CyXO0i BO3IyX,

nasieHue Bosayxa: 4,0 ap,

¢oxyc: 100 mm,

MOTOK Bo3ayxa: 2,6 M/,

OINTHYECKAs MJIOTHOCTL: 3-12%,

BpeMs OOHapy>KEHHs: MUH (He MeHbIle ueM) 1 ¢,

BpauieHue: 18%,

KoJImuecTBO 00pa3uoB: mputi. 200 mr.

JLiist OOBIYHBIX LiesIeH COO0IAeTCs CPeAHEe U3 TPEX U3MEPEHHH.

Cnenosbiii ananu3 BOXKX (4/maH).

CBepXBBICOKOITPOM3BOAUTENbHBIN WHIKOCTHBIH XxpoMaTorpad (Agilent 1290), ocHaleHHBIH KOJOHOUHBIM
TEPMOCTATOM C TEPMOPETYJIATOPOM, Macc-criektpomeTrpoM (Agilent 6420 Triple Quad-MS), Y ®-nerexTopom u
CHUCTEMOMN OLIEHKH TaHHBIX.

Kononka.

Zorbax Eclipse Plus C8.

JmuHa: 50 MM.

Buytpennuit nuametp: 2,1 Mm.

JuameTp 3epHa: 1,8 MKM.

Temnepatypa: 40°C.

MobunbpHas (asa.

SmoeHT A: 0,1% BOIH. pacTBOP MypaBbHHOMN KHCJIOTHI (CKMMaeMocTh: 45x10°/6ap).

AmoenT B: auetonnTpun comepxkut 0,1% MypaBbHHO#M KHCIOTHI (CkHMaeMocThb: 120x10/6ap).

Ckopoctb notoka: 0,8 Mj/MUH.

Tect-pacTBOp: pacTBOpUTH 00pa3el B MeTaHOJ€ B KOHUeHTpauud 10,0 Mr/mi (Hampumep, pacTBOPHUTH
npu6. 20 Mr o6paszua, TOUHO B3BELIMBAIOTCS B METAHOJIE 2 MIIT).

KanuOpoBouHbIi pacTBOp: paCTBOPHUTH OXapaKTePH30BaHHBIN cTaHmapt (VI) B MeTaHOJ € B KOHICHTPALIU-
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1x0,2,0,3,0,4,0,5, 0,6 u0,75 Mxr/mi.
Temneparypa koja0HOUHOro Tepmoctara: 40°C.
Temneparypa apronozaropa 10°C.
OO6Hapy>keHHe (He UCTIONIb3YETCs )1 KOJIMUECTBEHHOM OLIEHKH ): U3MEPEHHUE AJTMHBI BOJHBI: 220 HM.
[[TupuHa criekTpa: 6 HM.
OO6bem BrpbIcka: 1,5 MKIIL
YacroTa nepenayu naHHbix: 2,5 'l
Sueiika netexropa: 10 Mm.
Bpems paBHOBeCHs yCTaHOBICHUS: S MUH (MTPU HAYAIBHBIX YCIOBHSX).

I'panuenr.
Bpewms [mMuH] % A % B
0.0 80 20
7.5 60 40
10.0 20 80
12.0 20 80

BpeMsi BBIIOJIHEHUS] XpOMATOrpaMMBbl: 12 MUH.
[TapameTpbl MSD (ucnosib3yeMble 1151 KOJIMYECTBEHHON OLIEHKH): OMUCAHHBIE 3/1€Ch YCJIOBUS TPUMEHUMBbI
c Agilent 6420 Triple Quad-MC.
WoHHBII HCTOUHUK: dNIeKTpopacnbuinTeibHas noanzauus (ESI).
OunpTpanys BpeMeHu: muprHa nuka 0,07 M.
MOHUTOPUHT MHOXECTBEHHOM peakUWH, UCIOJIb3YEeMbIM Ji KOJUYECTBEHHOW OLEHKH. HOH MpEILIecT-
BeHHMKa 281,1, noH npoxaykra 194.9.
®dparmenTop: 85 B.
Oueprus Komnnucona: 5 B.
[TapameTpbl UCTOYHHUKA.
Temneparypa rasza: 350°C.
CymuiibHeIif ra3; 13 j1/MuH.
Hcx. masi.: 50 GyHT/KB. TH0UM.
Vcap: 3000 B.
BoccraHopienue: st onpeneneHus: BocctanoBnenus: (W) obpasel noaduparoT KanuOpOBOUHBIM PacTBO-
pom (VI) 1 3aTeM MOABEPTalOT U3MEPEHUIO.
YpaBHeHHe 1)1 pacyeTa MPOLEHTa BOCCTAHOBJICHHUS
w = 2 100
=% A
rne W=BoccraHoBieHnue [%];
Gap=cozaepxanue (VI) B 00pasiie ¢ 100aBKOH ONpeesieMoro BelecTBa,
Gp=conepxanue (VI) B o6pasue;
G =nobasyeHHoe koauuecTBo (VI);
Pacuer congepkanus (VI) B obpasue
(Gp)i — (PP)(; —b . WP,SO”
(Wp):
rae (Gp)=conepxanue (VI) B i - oOpasLe;
(Pp)=mnomans nuka (VI) B i - obpase;
(Wp);=Bec t - obpa3sa;
Wh s,i=11e1eBOi Bec - 00pasla,
a=HaKJIOH KaJIMOPOBOYHOH KPUBOIA,
b=ocbh nepexsara KaJIMOpPOBOUYHOH KPUBOHA.
PeHTreHOCTpYyKTYpHas KpucTaIorpadus: yCIOBHSI U3MEPEHHUS.
Marepuan anona: Cu.
K-Alphal [A]: 1,54060.
Hactpoiiku renepatopa: 40 MA, 40 xB.
MonoxpomaTop NepBUYHOTO My4yKa: GOKYCHPOBKA PEHTTE€HOBCKOTO 3epKaJia.
IToBopoT 00Opasua: ecTb.
Ocb CKaHUPOBAHMS: TOHHO.
HcxonHoe nonoxenue [°2Th.]: 2,0066.
Koneunoe nonoxenue [°2Th.]: 37,9906.
Pabouue npumepsl.
Crenyroime MpuMeps! WIUTIOCTPUPYIOT JaHHOE U300pETEeHHE.
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[Tpumep 1. Metun 5-({[6-(TpudTopmeTnn)nupuarH-2-1i]|kapOOHU } aMuHO)- | H-nHAa301-6-kapOokcunar
(VIla).

BapuanT 1.

30 r metun 5-amuHo-1H-nHpazon-6-kapookcunara (XII) Bmecte ¢ 28,5 r 6-(TpudropmMeTHs ) MMpUANH-2-
kapOoHoBo# kucyioThl (XI) cycnenaupoBanu B 235 miu (210 r) TT® npu 20-25°C. lo6asnsau 40 ma (30,4 r)
N,N-guusonponuadTuiaMuia. CMmech, JKeNThli pacTBOp, 3aTeM oxjaxaanu ao 0°C. K atoii cmecu no6aBisiu
187 mi (199,7 1) 50 mac.% pactBopa nponuidocdoHoBoro anruapuna (T3P) B stunauerare B TeueHue donee 45
muH mipu 0°C. KanenpHyto BopoHKy npombiBaiid 17 mi (15 r) TI'®. TTocne nosaHoro no0aBaeHus peakiuoHHY KO
cMmech nepemernnBainy B TeueHue 2 4 npu 0°C. PacTtBop cTaHOBHIICSA KPacHBIM. XOJOIHYIO PEAKLIHOHHYIO CMECh
MPUKAIBIBAIN 3aTeM B TeueHue 0ojee 45 MuH 1m0 1,2 11 Boapl, coxpanss mpu 1,5°C. KanenbHyr0 BOPOHKY TPO-
mbiBas 17 mit (15 1) TT'®. Beuto ycranorneno, uro pH cmecu cocrtasnset 1,6 (pH 1-2). pH u3 cMecu 3atem
noBoaunu 1o 7,5 nmyreM nobGasneHus 45 mi (40 r) 28-30 mac.%, pactBopa ruapokcun ammonust npu 1,5°C. Tle-
pemeuiBanue npoaoskaiu B tedeHue 1 4 mpu 1,5°C. ToayueHHy0 CyCNEH3UI0 3aTeM HarpeBajiu 0 TeMIepa-
Typsl okpyxatoieit cpeast (20-25°C) B npeaenax 1 4 ¥ npoaoikaiu nepemelirBaiie B teuenue 15 muH. Oca-
J0K OTGHUIBTPOBBIBATN 1 MpoMbiBaiM 100 M1 BOJIbI M B nanbHeiiem 2x76 mia (60 r) atanona. [IpoaykT cyumunu
B CYLIWJIbHOMU neuu noja Bakyymom (160 mOap) u TokoM N, nipu 45°C B TeueHue 22 u.

Boixon: 52,8 1 (92,4%, uuctota: 99,3 miomanp % BOXX).

BOXX (cnoco6 B): R=5,6 MuH.

MC (ESI pos): m/z=365 (M+H)".

'H SIMP (500 MT', IMCO-dg): & [m.u.]: 3,98 (s, 3H), 8,21 (d, 1H), 8,25 (s, 1H), 8,31 (s, 1H), 8,39 (t, IH),
8,48 (d, 1H), 9,16 (s, 1H), 12,57 (s, 1H), 13,45 (br s, 1H).

'H SIMP (300 MI't, IMCO-dq): & [m.u.]: 3,97 (s, 3H), 8,13-8,27 (m, 2H), 8,30 (s, 1H), 8,33-8,45 (m, 1H),
8,45-8,51 (m, 1H), 9,15 (s, 1H), 12,57 (s, 1H), 13,44 (br s, 1H).

OTy npoueaypy NPOBOJIWIM B TEXHUYECKOM MaciuTade ¢ ucrnonb3doBanuem 2,5 kr (XII). B atom maciirade
MPOBOAMIIHM JIBE peakluy. Kaxxaas peakuus Obuia paszaeneHa Ha 4 nmaptuu Ui o0paboTKU M U30JISALIMH.

Tabnuua 2
[Taptuu u Beixo bl nocie nonydyenus (VIla) uz (XII)
Peakuus # IlapTus # Bobixon
1.007 kr
84.6 %
1.111 kr
93.3 %
1.051 kr
88.2 %

1.055 kr
88.6 %
1.041 kr
87.4 %
1.123 kr
94.3 %
1.056 kr
88.7 %
1.048 kr
88.0 %

1

2

1 (2.5 xr macuTad)
3

2 (2.5 xr macwrad)

Bapwuanr 2.

2000 r (10,46 mosp) MmeTtwn S-amuHO-1H-unHpgazon-6-kapookcunata (XII), 1899 r (9,94 wmoms) 6-
(TpudTOopMeTHNI) U ANH-2-KapOoHOBO# kuciaoTel (XI) u 2028 r (15,69 monp) N,N-Tuu30nponuIdTHIaMUHA
nepemewnBany B 14,2 xr TI'®. Tlpu 0-5°C nobGasnsnu no kamiam 13,3 kr pactBopa T3P B stunauerare (50
mac.%) B npenenax 30 muH. [lepemerBanye nNpoAoKanu B TEUEHHE 2 U MPU TOH XKe Temmneparype.

O0paboTKa ¢ LeNbI0 BbIASIEHHs NPOJYKTa PEakLiH.

PeakunoHHy0 cMech HarpeBaiu 10 TeMreparypbl okpyxaromeit cpeanl (20°C). Hobasnsiu 3000 T BopbI,
B TO BpeMs Kak TeMIlepatypy nojaaep:kusanu B npenenax 20-25°C. [NepememuBanue npoaoykany B teueHue 10
MUH. YposeHb pH noBogunu no npubnusurensHo 7,4 (7-8) ¢ ucnonb3oBaHueM 4H. BOJH. pacTBopa kapOoHara
Hatpus. [lepemeuirBanue npoaomnkany B tedeHue 10 muH. [1pu HeoOxoaumocTH ypoBeHb pH CHOBa A0BOAMIU
1o 7,4 ¢ ucnonp30BaHUEM 4H. BOJH. pacTBOpa kapOoHaTa HaTpus.

PactBopurenu (TT'®/3tunanerar) BpimapuBaiy Npu NOHMKEHHOM AaBiaeHud (~200 mOap, 45-50°C BHYT-
pEHHsI TemIeparypa) 0 TeX Mop, oka He JAOCTHUIIIM Mpefena nepemelnnBanus. Jlodasnsnu cmech 4,7 Kr 3Ta-
Hona u 14,0 xr Boasl U ypoBeHb pH cHoBa posoaunu no pH 7,4 (7-8) ¢ ucnonp3zoBaHueM 4H. BOJH. pacTBOpa
kapOOHaTa HaTpus.

CwMmech nepemewinBanu B TeueHue 1 4 npu 50°C, 3atem oxnaxnaanu no 20-5°C. IlepemelinBanue npoao-
kanu B TedeHue 10 MMH npu To#t ke TemnepaTtype. OcakaeHHble KPUCTaIbl OT(GUIbTPOBBIBAIH, NPOMbIBAIH
CMEChI0 3TaHoJ1a ¥ BOAbI (1,3 Kr 3TaHosa ¢ 4 K BOJBI) U CYIIMIH MO BAKYYMOM B CyLIMIbHOH neun (45°C, Tok
N,, mo MeHsb1Iei Mepe 12 u).

B cooTBEeTCTBMH € BBIIIEONMCAHHON MPOLENYPOIl YeThbIpe MapTHH C MCMOJIb30BAHUEM 2 KI' MCXOJHOIO Be-
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mrectBa (MeTu S-amuHO-1H-uH1a30m-6-kapOokcuaar) ObLTH MPOU3BEACHBI B TEXHUUCCKOH TA00paTOpHH:

Brixoasr:

naptust Ne 1: 3476 r (95%),

naptust Ne 2: 3449 r (95%),

naptust Ne 3: 3476 r (95%),

naptus Ne 4: 3494 r (96%).

Br110 onpenencHo, YTo YUCTOTA BCEX MapTHil cocTaBaieT > 98% mromanu (BIXX).

BOXX (cmoco6 A): R=6,5 muH.

MC (ESI pos): m/z=365 (M+H)".

'"H SIMP (500 MI'r, IMCO-de): & [m.u.]: 3,98 (s, 3H), 8.21 (d, 1H), 8.25 (s, 1H), 8,31 (s, 1H), 8,39 (t, 1H),
8,48 (d, 1H), 9,16 (s, 1H), 12,57 (s, 1H), 13,45 (br s, 1H).

'H SIMP (300 MTu, IMCO-dy): & [m.u.]: 3,97 (s, 3H), 8,13-8,27 (m, 2H), 8,30 (s, 1H), 8,33-8.45 (m, 1H),
8,45-8,51 (m, 1H), 9,15 (s, 1H), 12,57 (s, 1H), 13,44 (brs, 1H).

[Mpumep 2. N-[6-(2-T'uapoxcunponasn-2-un)-1H-unaa30a-5-un]-6-(TpudropMeTrI) MUPUAHH-2-KapOOKca-
muz (I1a).

B creayromem pazzaene OMHCaHbI Pa3IMYHbIC BAPHAHTHI MPOLETYPHI PEAKIMH H 00PaOOTKH. DTH NMPOLEAY-
pBl OPHCHTHPOBAHBI HA JAHHBIC YCIOBHSA HA COOTBETCTBYIOIIMX TEXHHUECKHX MpeanpuaTuax. Crueayromue K-
HEPHUMEHTHI MPOBOUIUCH C HCKIFOUSHHEM BOJBI H BO3IYXAa C HCIOJIB30BAHHEM HHEPTHOTO rasa (N, uiu Ar).

Bapwuanr 1.

50 t (137,26 mmoms) metun S-({[6-(Tpu(TOPMETHI)MTUPUIMH-2 -HT|KapOOHUI }aMuHO)- 1 H-uHAa30 1-6-
kapooxcunara(VIla) pacreopsmu B 800 mix TI'®. Iox HopmaaebHeIM AaBiaeHueM (1 atv) mpuOmusurensHo 300
Ma TI'® orronsmu npu 70°C. Pacteop 3arem oxmaxkaam ao 0-3°C.

PacTBop XpaHuIM MpH 3TOH TEMIEPaType H J0O0ABIIM MO KaluM B mpeaenax 120 MHH K OXJIaKACHHOMH
cmecu 457,5 mu (1372,55 mmob) ximopuaa Meruamardusa 3 M B TT'O u 29,1 r xnopua autus (686,27 MMOJIb)
npu 0-3°C. TTocne 3aBepricHUs 100aBICHUA 00pa3el OTOMPATH H3 CMECH U moABepraau aHaau3y BOXKX, noka-
3BIBAS, YTO MPEBPALICHUE ObLIO 3aBepIICHO. CMECh OCTOPOXKHO BHUTUBAIU B TeUcHHE Ootee 25 muH npu 0-3°C B
500 MJT HAMIOJIOBHHY HACHII. BOJH. PACTBOPA XJIOPHAA HATpHA (BHUMAHHUE: dK30TepMIUecKuii mpouecc! Bo Bpe-
M J00aBIeHUS NMEepBhIX 50 M HAOMFOIAM CHIBHBIH pocT TeMnepaTypsl A0 29°C!). [Nomyyanu CycneH3uro, KO-
TOPYHO pacTBOpsIH mpu goOaBneHuu 358 mia 20 mMac.%. BoaH. MuMOHHOH kucnoTsl (pH nonmwkam ot 8,08 mo
4,28). INepememnBanue npoaospkany B reueHue 10 mun npu 20-25°C. Jlobasmamu 500 M 3THIALETaTa M IMpo-
J0JDKaH nepeMemuBanue B teucHue 10 muH. @asel pazgensum. K opranuueckoii (ase mo0aBIsIH JPEBECHBIN
nopoiok. K opranuueckoit ¢asze nodasmsanu S5 r akruBupoBaHHOro yrii. Cmech HarpeBamu 10 78°C (BHYTpEH-
HSA TEMIIEPATypa), NEpEeMEINUBaIl B TeueHHe 30 MHH IPH TOH ke TeMIepatype H 3areM oxiaxaamd go 50°C
(BHYTpeHHsA TeMriepaTypa). Tenblil pacTBop (PMIBTPOBATIM HA LEJIUTE H MMPOMBIBAIH JBAKABI 125 M1 aTHIaLE-
tata. CMeCh KOHICHTPHUPOBATH IO NMpUOMm3uTensHO 150 M mpu maBiaeHHH OKpyxaromed cpens! (1 atM) u
110°C. Ho6asmsaau 350 ma toayona u 200 MII OTTOHAIM NPU JABJACHUH OKpYykaromei cpenast (1 atm) u 110°C.
[Mpoxyxr ocaxxaamu. IIpu 60°C BHyTpeHHEH Temnepatypbl 1o6asmsaad 200 M H-TenTaHa B TeueHue Oonee 45
MuH. Cmech oxyaxkaam a0 0-3°C u mepeMeInBaId B TCUCHUE 2 4 MpH 310 Temneparype. [Ipoaykr ¢pumsrpo-
BATM M MPOMBIBATH ABAKABI CMEChIO0 50 M tosyona/H-rentana (1:1). OcakaCHHBIH MPOAYKT CYLIHIH B Cy-
munbHOH neuu mpu 40°C u 20 M6ap B TeyeHue >48 u.

Beixoa: 39,42 r (78,83%, uuctora 97,84 mnomans % BIXKX).

BOXX (cmoco6 A): R=5,8 mum.

MC (ESIpos): m/z=365 (M+H)".

'H-SIMP (400 MTu, IMCO-d): & [m.u.]: 1,63 (s, 6H), 5,99 (s, 1H), 7,50 (s, 1H), 8,06 (s. 1H), 8,17 (d,
1H), 8,37 (t, 1H), 8,46 (d, 1H), 8,78 (s, 1H), 12,33 (s, 1H), 12,97 (br s, 1H).

[To meroauke BapuanTa 1 ObuIO M3roToBiacHO 13 mapTuil. B npuBeaeHHOHN HIbke TAaOIMLE yKAa3aHbI COOT-
BETCTBYIOLIME BBIXOJbI. Peakuuu mpoBoauiau B Macmrade | Kr B OTHOLICHHM HCIIOJb30BAHHA B KAYECTBE MC-
XOJHOTO BEILECTBA METHJI 5-({[6-(TpudTopMeTIHI) TUpHAMH-2 -UT|KapOOHUT } aMuHO)- 1 H-uHaa301-6-
kapbokcunara(VIla). B 6oapImmHCTBE Ciiy4yaeB nmocie 0OpabOTKH AKTHBHPOBAHHBIM YTJIEM OBLTH OOBCIHHEHBDI
JIBE TAPTHH
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Tabnuna 3

[Maptuu u BeIx0 a6 OCKE NonyueHus (11a) uz (VIla)
MapTus # Brixon [kr]

[%]
1.597 kr
79.9 %
1.88 kr
94 %
1.816 kr
90.8 %
1.66 xr
83 %
1.752 kr
10 87.6 %

11 1.854 xr
12 92.7 %

0.919 kr
96.4 %

*) X0o0CTast mapTHsL.

[« JEN] o N RV,} IFSGUSY § )

O

13*

Bapmuanr 2.

30 v (82,353 mmonp) mertmn S-({[6-(TpucdTopMeTmn)mupuauH-2-ui|kapOoHmI } aMuHo)- 1 H-uHna30m1-6-
kapookcunara (VIIa) pacteopsiiu B 480 My TI'®. [Tox HopmanbubiM gaBieHueM (1 atM) npubmusutensHo 180
M TI'® otronsumm mpu 70°C. CMech (TOHKYIO CYCIEH3HI0) 3aTeM oxJiaxaanu mo 0-3°C.

PactBop xpaHunu npu 3T0# Temneparype ¥ J00aBIsUIM MO KamiaM B mpefenax 120 MUH K OXJIaXIEHHOM
cMmecu 274,5 mi (823,528 mmosb) xaopuna MmetrunMaraust 3 M B TT'® u 17,5 r xnopun autus (411,764 Mmoub)
npu 0-3°C. Cnycrs 15 MuH nobGaBiieHue 3aBepluanu, oOpaszel] oTOMpald U3 CMECH W MOJBEPrajik aHalIU3y
B3XX (cnoco6 A), mokasbiBas, uto (VI) ObUTO MOJHOCTBIO MpeBpaieHo. CMech 0CTOPOIKHO BBHIJTHBAIM B Teue-
Hue 6onee 15 mun npu 0-3°C B 300 mMa Boasl (BHUMaHHME: 3K30TepMHuyeckuil pouecc! Bo Bpems mobasieHus
nepBbeix 50 MJ HaOMOAAIOCh CHIIbHOE TOBbIIeHHe TeMmepaTypbl!). Jlo6asnsau 310 mn 20 mMac.%. BOOH. JU-
MoHHO# kucnoTs! (pH monmxanu no 4,05). [lepemeruBanue npogomkanu B redenue 60 mun npu 20-25°C. Jlo-
6aBnsann 300 M1 ATHNIALETATa U MPOJOXKAIK nepemennuBanue B Teuenue 30 muH. ®a3wl pazaensim. K opranu-
yeckoi (hase mo0aBJIsIN APEBECHBIN mopoiok. Opranndyeckyio (asy npomsiBaau asaxabl 450 mu Boabl. Opra-
HUUECKYIO (ha3y KoHUeHTpupoBaau 10 350 M mpu 65°C (BHYTPEHHsA TeMIepaTypa) M AaBJICHUH OKPY KaroIIeH
cpenst (1 atm). Jlobasnsuiu 250 mut stunanerara. K opranudeckoit ase 100aBisuin 6 T aKTUBUPOBAHHOTO YIJIA.
Cmecsp HarpeBanu 10 65°C (BHYTpEHHS TeMIleparypa), nepeMeIdBaii B TeueHue 120 MUH npu To# ke TeMIe-
parype u 3ateM oxynaxaanu 1o 50°C (BHyTpeHHss Temneparypa). Temblii pacTBop (uIbTPOBAIM Ha LIENUTE
NPOMBIBAIM ABAXIBI 125 M1 aTunanerara. CMech KOHIIEHTPHPOBAITH 10 TpUOIu3uTensHo 150 Mt npy 1aBneHuu
okpyxaroniei cpeanbl (1 atm) u 110°C. Jlo6asnsm 300 Mt tonyosa 1 200 M OTrOHSIN MPHU JABJICHUH OKPY-
xatoeit cpenst (1 arm) u 110°C. TTpoaykr ocaxxaamu. [Tpu 60°C BHyTpeHHeH Temnepatypsl nobasisian 200 vt
H-renTaHa B TeueHue Oosiee 45 muH. Cmech oxnaxnanu no 0-3°C v mepeMenivBalid B T€UEHUE 2 U MPH ITOH
temneparype. [Ipoaykt ¢puiapTpoBany u mpoMbIBaH ABaX Akl cMecbio 50 it Tonyon/H-renrtaH (1:1). OcaxneH-
HBIH MPOAYKT CyuInid B cymmibHON nieun npu 40°C u 20 mOap B Teuenue >48 u.

Beixoa: 24,0 r (80%, uucroTa: 95,8 miomans % BOXKX).

BOXX (cocod A): R=5,8 muH.

MC (ESI pos): m/z=365 (M+H)".

'H-SIMP (400 MI'n, IMCO-dg): & [m.u.]: 1,63 (s, 6H), 5,99 (s, 1H), 7,50 (s, 1H), 8,06 (s, 1H), 8,17 (d,
1H), 8,37 (t, 1H), 8,46 (d, 1H), 8,78 (s, 1H), 12,33 (s, 1H), 12,97 (br s, 1H).

Bapwuanr 3.

30 r (82,353 mmonp) mermn S-({[6-(TpudTopMeTHn)mUpUIuH-2 -1 |KkapOoHMI } aMuHO)- 1 H-uH1a3051-6-
kapookcunara (VIIa) pacreopsiiu B 600 My TI'®. [Tox HopManbubiM gaBieHueM (1 atM) npubausutensHo 150
M TI'® otronsm mpu 70°C. CMech (TOHKYIO CYCIEH3HI0) 3aTeM oxJaxaanu mo 0-3°C.

PactBop xpaHwiu npu 3TOH TemmnepaType v 100aBjsiM Mo KarisaM B npenenax 120 MUH K OXJIaXASHHOM
cMmecu 274,5 mi (823,528 mmons) xmopuaa MetuiMarduss 3 M B TT'® u 17,5 r (411,76 MMoub) XJtopuaa JTUTHS
npu 0-3°C. KanensHyro BopoHKY npombiBaiu aBaxasl ¢ 10 ma TI'®. 15 mun cnycTs nobaBieHHe 3aBepIlay,
oOpasel 0TOMpaau M3 cMecH W noasepraan aHanuzy BOXX, nmokassiBas, yto (VIIa) MOMHOCTBHIO NpeBpaIeHo.
CmMmech 0cTOpOxKHO BbIHBANU B TeueHue 6osee 10 mun mpu 0-3°C B 300 M1 BOABI (BHIMAaHHUE: 3K30TEPMUYECKUI
npouecc! Bo Bpemst no6asnenus nepsbix 50 M1 HabMoaK CUIIBHBINA pocT TeMmnepatypsl 10 25°C!). 250 mn 20
Mac.%. BOJH. TMMOHHOM KUCIIOTH nodasisuii (pH ymenbinanu ¢ 8 no 4). [lepeMemuBanue npoaokaid B Teue-
Hue 30 muH npu 20-25°C. Job6asnsun 300 Mt STHIALETaTa M MPOJOKAIM MEPeMEIIBaHue B TeueHHe 10 MUH.
®azpl pazgensiu. K opranuueckoit ¢aze modaByisim apeBecHbiil nopomok. Opranuyueckyio a3y npombIBaIH
meaxcapl 200 vt 1 mMac.%. BoaH. pacTBopoM xyopuaa Hatpusa. Dasel pasaensuii. Opranudeckyro $a3y KOHIEH-
TpupoBaiu 10 250 mi npu 65°C (BHYTpeHH:A TeMIneparypa) U JaBJeHUH okpyxkaroei cpeast (1 atm). K opra-
Huueckoi (aze mobamysimm 150 mu sTunauerata U 6 r aktuBupoBaHHOro yris. Cmeck Harpesaau mo 65°C
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(BHYTpEHHSA TEMIIEpATypa), NEPEMELIMBATH B TeueHUE 120 MHH IPH TOH e TeMIepaType U 3aTeM OXJIKIATH
110 50°C (BHyTpeHHS TeMmepaTypa). Termsiid pacTBOp (PUIBTPOBANM HA LCITHUTE U MPOMBIBAIOT ABAXIBI 50 M
srunanerara. CMech KOHLEHTPUPOBAMH A0 mpuOmusutensHo 100 Ma Mpu JaBICHUH OKpyXaromer cpenst (1
ar™) u 110°C. Jo6asmsm 300 M u3onponanona. 300 M1 OTTOHSANM ITPH AABJICHHH OKpYKarorueH cpeas! (1 atM)
u 110°C. CHoBa g06asmaau 300 M H30MPONAHOIA U OTTOHAIM (mpuOm3utenbHo 355 M) mpu 110°C. Tomy-
YEHHYIO CYCHEH3UI0 oxnaxaanu 10 20-25°C. JJobasmanu 45 mu Boas! B TeueHue 6omee 45 muH. Cmech nepeme-
muBamM B TeuyeHue 1 4. OcaxaeHHbIH MpoayKT (HIBTPOBAIM M MpoMmbIBand 50 M Boasi/uzomponaHona (1:1)
cMmecH. OCaKIEHHBIH MPOAYKT CYIIHIH B CyIIHabHOM neud npu 50°C u 20 mOap B TeueHue >48 u.

Beixoa: 24,9 r (83%, uucroTa: 97,84 miomaas % BOXKX).

BOXX (cmoco6 A): R=5,8 mum.

MC (ESI pos): m/z=365 (M+H)".

'H-SIMP (400 MT'u, AMCO-dg): & [m.u.]: 1,63 (s, 6H), 5,99 (s, 1H), 7,50 (s, 1H), 8,06 (s, 1H), 8,17 (d,
1H), 8,37 (t, 1H), 8,46 (d, 1H), 8,78 (s, 1H), 12,33 (s, 1H), 12,97 (brs, 1H).

Bapuanr 4.

3TOT BAPHAHT MPUMEHAIH /I MOJTyUYCHH TEXHUUECKUX NMAPTHHA NpH Kr Maciurade (>10 kr).

60 r (164,706 mMomnb) merun S5-({[6-(TpudropMeTHIT)IUPHIUH-2-UT|KapOOHUA }aMuHO)-1H-1uHAa30 1-6-
kapooxcunara (VIla) pacreopsuiu B 1500 ma TT'®. [Tox HopMmamsHBIM AaBiacHueM (1 at™) mpubau3urepHO 600
Ma TI'® orronsmu mpu 70°C. CMmech (KeIThIH pacTBOpP) 3areM oxnaxaamu a0 0-3°C.

PacTBop XpaHuIM mpH 3TOH TEMIEpaType H JO0OABISLIM MO KaluM B mpeaenax 120 MHH K OXJIaKACHHOMH
cmecu 550 ma (1647,06 mmoutp) xmopuaa MmetuaMarius 3 M B TT'® u 35 r (823,53 MMob) Xj10pHIa JUTHS IPU
0-3°C. 15 MuH cnycTa n00aBJICHUE 3aBEPLIANH, 0Opa3el] OTOMPANU M3 CMECH M moaBepranu aHamu3y BOXX,
nokassiBas, yro npespawenue (VIla) 6puto 3aBepmeno. CMECh OCTOPOIKHO BBUTHMBANM B TCUCHUE Oosee 15 MuH
npu 0-3°C B 600 mx BoAbI (BHUMAHHME: 3K30TepMuueckui mpouecc! Bo Bpems mobasneHus nepseix 50 mul Ha-
0J1r01a710Ch CHTBHOE MOBBIIICHUE TeMmepaTypsl!). Jodasmsm 600 mx 20 mac.%. BOOH. TUMOHHOH KUCIOTH (pH
noHmwxamu 10 4). [lepememuBanue mpoao okamu B teucHue 30 muH npu 20-25°C. ®a3sr pazaemsm. OpraHuyie-
ckyto (pasy mpomsiBanu asaxkasl 400 mu 1 mac.%. BoaH. pacTBopoM xjopuaa Hatpus. K opranmueckoii ¢ase
no0aBsiny ApeBecHsIi nopowmok. ®assr pazmemsimu. Opranmyeckyro (azy koHUeHTpuposaau 10 700 Ma mpu
65°C (BHYTpEHHS TEMIEPATyPa) U JaBICHUU OKpy»karomer cpeasl (1 arm). K opranmyeckoii (asze nobasmsinu
500 mx 3runauerata W 12 r aktuBHpoBaHHOTO yriasa. Cmecs HarpeBaau 10 65°C (BHYTPEHHSS TEMIEPATypa),
HepeMEIIMBAIY B TeueHue 120 MuH nmpH TOH ke Temmeparype u 3ateM oxjaknanu 10 50°C (BHYy TPEHHSA TeMIIe-
parypa). Tenusiii pacTBop (PUIBTPOBATH HA LIETMTE U MPOMBIBAOT ABAXKAbl 200 mu stunauerara. KonueHrpa-
IHI0 MPOJOJDKAIH MOA CHIKEHHBIM napieHueM (200 mOap). OcyiuecTBasm 0OMEH pacTBOPHUTENEM HA TOIYOJ
(octarousnsnii 06beM nmpubOm3uTeaIsHO 850 Mut). TToayueHHyrO CcycneH3uro oxyuaxaam 10 0-3°C. OcakaeHHBIH
HNpoayKT (punbTpoBanu U nmpomsiBam S50 M Toayona. OCaXkACHHbIH MPOAYKT CYIUUJIH B CYIUHJIBHOH NEYH NPH
50°C u 20 m0ap B TeueHue >48 u.

Beixoa: 51,2 r (85,3%, uuctoTa: 96,51 momans % BOXKX).

BOXX (cmoco6 A): R=5,8 mum.

MC (ESI pos): m/z=365 (M+H)".

'H-SIMP (400 MT'u, AMCO-d): & [m.u.]: 1,63 (s, 6H), 5,99 (s, 1H), 7,50 (s, 1H), 8,06 (s, 1H), 8,17 (d,
1H), 8,37 (t, 1H), 8,46 (d, 1H), 8,78 (s, 1H), 12,33 (s, 1H), 12,97 (brs, 1H).

Bapwuanr 5. O4ucTKa MyTeM NEpeMEIIUBAHUS B H30MPONIAHOIE/BOE.

B 3aBHCHMOCTH OT YHMCTOTBI CHIPOTO NMPOJYKTA MOXKET OBITh MPOBEJACHA JOMOIHHTEIbHAS CTAAUS OUHCTKH
MyTeM NMEPEMEIIMBAHHA B CMECAX H30MPONAHONA M BOABI MPEANOUYTHTENHHO 1:1. B 3aBHCHMOCTH OT YHCTOTHI
CBHIPOTO MPOAYKTA MECPEMCIIHBAHUE MPOBOAAT B JHAMA30HE OT 2 A0 10 00BEMOB B OTHOLICHUH CHIPOTO HCXOIHO-
ro BELIECTBA. B cieayromeM npuMepe ONMHUCAHO NEPEMEIIHBAHUE B 3 00bEMaX CMECH H30IPOIAHOJ/BOAA.

7,5 r N-[6-(2-rugpoxcunponaH-2-un)-1 H-uanazon-5-un|-6-(tpuTopMeTII) THPUAHH-2 -KapOOKcaMUaa
(I1a) ¢ yucroroit 95 mmomanu % (BOXKX) nepememusamu B 22,5 mia 1:1 (00.) cMecu BOIBI M H30MPONAHOJIA B
teuenue 2 4 mpu 20°C. CycneH3uro 3aTeM (PUIbTPOBAIM U MPOIYKT MPOMBIBATH 4 MJI TOH JK€ CMECH PacTBOPH-
tenel. [Tpoaykr cymumu B cymmibHOH neud mpu 50°C noa Bakyymom (<100 m06ap).

Beixoa: 6.8 r (90,7%, uucrora > 98 miuomans % BIXX).

BOXX (cmoco6 A): R=5,8 mum.

MC (ESIpos): m/z=365 (M+H)".

'H-SIMP (400 MT'u, AMCO-d): & [m.u.]: 1,63 (s, 6H), 5,99 (s, 1H), 7,50 (s, 1H), 8,06 (s, 1H), 8,17 (d,
1H), 8,37 (t, 1H), 8,46 (d, 1H), 8,78 (s, 1H), 12,33 (s, 1H), 12,97 (brs, 1H).

[Tpumep 3. 3-I'uapokcu-3-meTundy Tui-4-metTundeH3onacy aspoHar (VI).

Bapwuanr 1.

3TOT BAPUAHT MPUMEHAIH A/ MOJTYyUYCHHS TEXHUUECKHX MAPTHH MPH Kr Maciurade.

K pacreopy 100 r 3-metundyras-1,3-quoma (IX) B 200 mx (264 r) nuxiaopmerasa nodaswim 147 v (107
) TpU3TUIAMHHA BMECTE € 0,0 T 4-mumeruaamMuHonupuanHa (DMAP). PeakudOHHYHO CMECh 3aTEM OXJIAXKIAIH
1o 0°C (0£5°C).

[MapamnensHo 192 r 4-tomayoncynsporumxnopuaa (X) pacrsopsum B 400 ma (528 r) auxnopmerana. [lo-
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Jy4eHHbI HEMHOIO MYTHBIH pacTBOp 3aTeM MpUKaNbIBaJIM B BOAY B TedeHHe Oojee 1,5 4 K peakLOHHOI cMecH
npu 0-5°C. Korza temnepatypa peakuuu nocturaia 5°C, nobaBneHue NpHOCTaHABIMBANN U MPOAOJIKAIH, KO-
raa BHYTpeHHss Temnepatypa cHuzuiack 1o 0°C. [Tocne nosnHoro nobaBneHus peakLIMOHHYIO CMECh HarpeBaju
10 TeMIlepaTyprl okpysxkatoiei cpenbl (20-25°C) B Teuenue Oonee 1 4. PeakIMOHHYIO CMeCh 3aTeM HEMpPepbIBHO
nepeMeLIBaM MPH TeMIIepaType OKpyKarowiell cpenbl B TeueHue 12-18 u (mpeanoyturenbHo 15 u).

B nanbHeiieM, K peakLMOHHOH cmecu noOasnsiiun 500 ma Boabl. CMech nmepemelIMBaiyd B TEYEHHE NO-
nonHUTeNbHbIX 2 4 npu 20-25°C. ®asbl pazaensiiy, JpeBecHbli MOpolok codbupanu B BonHoH ¢ase. K opranu-
yeckoil ¢paze nobaensnu 500 mu Boabl M ypoBeHb pH noBonunu no 1,9 ¢ ucnons3oBanuem S ma 2H. BogH. HCL.
Iocae pasnenenns pasz 500 ma '/>-Hackimentoro Boas. pacrsopa NaCl nobasmsinu k opranndeckoil dase. Ypo-
BeHb pH nosonunu no 7 ¢ ucnosb3oBaHUeM Hackill. BogH. pactBopa NaHCOQ;. @a3bl paznensyiv U opraHuye-
CKyI0 (a3y KOHLEHTPHUPOBAJIHM C MOMOLIbIO POTALIMOHHOIO BbIMapMBaHUS B BakyyMme (Menee yeM 14 mOap) npu
40°C. IIpoayKT nosyyanu B BUIE BSI3KOTO JKEJITOTO Maca.

Brixon: 222,3 r (89,6%, uucrota: 91,9 momans % BIXKX).

BOXX (cnocod A): R=5,3 MuH.

MC (ESI pos): m/z=241 [M-OH]".

'"H-SIMP (500 MI'y, IMCO-de): & [m.u.]: 1,12 (s, 6H), 1,78 (t, 2H), 2,50 (s, 3H), 4,20 (t, 2H), 4,47 (br s,
1H), 7,56 (d, 2H), 7,87 (d, 2H).

3Ty npouenypy NpOBOIMIM B TEXHHUECKOM MaciuTade ¢ ucnoab3oBanueMm 1,5 kr (IX). Beito npousseneHo
neBsiTb naptHit. O630p mpuBeneH B TabnuLEe HUXKeE.

Tabmua 4
ITapTun u BeIxoas! nociue nonydenus (VI) uz (IX)

HMapTus #(1.5 kr macmrad) |Bbixoa
1 3.477 kr
93.4%
2 3.521 kr
94.6 %
3 3.458 kr
92.9 %
4 3.487 kr
93.7 %
5 3.499 kr
94.0 %
6 3.490 kr
93.8 %
7 3.492 kr
93.8 %
3 3.624 kr
97.4 %
9 3.467 kxr
93.2%

BapuanT 2.

400 r 3-metunOyTaH-1,3-quona smynsruposaiu B 607 ma (528 r) Tonyosaa npu TEMMEpAType OKPYIKako-
wei cpenst (20-25°C). Dmynbscuro oxnaxnaau go 0°C. Hobasnsaun 589 mu (427,5 r) TpUSTHIAMHHA B TEUEHUE
6osnee 15 MuH (HeMHOro 3k30Tepmuueckuil npouecc). Jobasmsiu 23,5 r 4 numerunamuHonupuausa (DMAP).
B npenenax 10 MUH peakLIMOHHasi CMeCh NpeBpallalach B pacTBOp.

[TapannenbhHo 768,8 r 4-tonyoncynbdonunxnaopuna pacreopsiid B 1214 ma (1056 r) Tonyona (3H10TEpMHU-
yeckuit npouecc!). ITonyueHHbI HEMHOTO MyTHBINH pacTBOP (GUILTPOBANU U (UIBTPAT NPHUKAMBIBANU B Ipefe-
Jax 2 4 B peakLimoHHY10 cMech npu 0°C. Tlocne nonHoro nodasnenus nepeMeinnBanue nponomkaiu npu 0°C B
TeyeHue 12-18 4 (nmpeanmoututensHo 15 4). O6pasoBancs Oenblit ocanok (TpudTHIaMMOHUitxiaopun). Ocamnok
OTHUIBTPOBBIBAIM U TMOJIYYEHHbIH 4MCTBIN pacTBOp (2603 r) ucmonw3osanu kak 30-35 mac.%, pactBop 3-
ruapokcH-3-mMetTundyTun-4-merundensoncynsponara (VI) npu ankunupoBanuu N-[6-(2-rugpoxcunponaH-2-
un)-1H-unnazon-5-un]-6-(rpudropmerun)mupunnn-2-kapéoxcamuna (Ila) B mnpeBpalueHHsIX, aHaJOrMYHBIX
npumepy 5 BapHaHTy 2.

B3XX (cnocob B): R=4,68 muH.

Bapmuanr 3.

3TOT BapHaHT NPUMEHSUTH IS MTOJyYEeHHUs] TEXHUYECKUX NapTUil MpH Kr Maciutade.

1,57 kr 3-metundyran-1,3-nquona (IX) smyneruposanu B 4,0 Kr TONyona npu TeMIepaType OKpyKarolekt
cpenbt (20-25°C). 2 kr pacTBOpUTENss OTTOHSUIM NpPH AaBjieHHH okpyxkaromei cpeast (T>110°C). Dmynbcuro
oxnaxpanu po 0°C  (BHyTpeHsiss Temnepartypa). JoGasmsnmum 1,63 kxr TpumerunamuHa u 89 r 4-
nuMetunamuHonupuauia (DMAP) Bmecrte ¢ 0,1 kr Toslyosia M mepeMeIuruBaiy B TedeHue 15 MUH (HEMHOTO 3K-
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30TEPMHUYECKUI MPOLECC).

[MapannensHo 2,65 kr 4-TOayoJCyb(GOHWIXJIOpHIA PAcTBOPSAIN B 3,7 Kr ToiyoJsia (3HIAOTEPMUYECKHIA
npotiecc!, TakuM 00pa3oM HarpeBaju A0 TeMIlepaTypbl OKpyxarowei cpenbl). [lonyueHHbIi HEMHOTO MYTHBIH
pactBop ¢unpTpoBanu u puisTp npomeiBanu 0,11 kr Tonyona. [TomydeHHbI GuIbTpaT NpUKansiBaay B NMpeae-
Jax 5 4 B peakuroHHyto cmech npu 0°C. Ilocne nosHoro noGapneHus nepeMelMBaHyue npoaosbkanu npu 0°C B
teyeHue 12-18 4 (npeanoututensHo 15 4). OOpasoBancs Oenplii ocaaok (TpudTUnaMMoHuixaopua). Ocanok
OoT(UIBTPOBBIBAIIM U MpOMBIBajK ero 3x 1,88 kr Tonyona. TTomy4eHHslit uncTeiii pactBop (14,4 kr) onpenensnu
KaK Takoi, 4To coaepxkut 25,4 mac.%. 3-I'uapokcuin-3-meTunoy tui-4-metunoensosncynbdonata (VI) u ucnosp-
30Basu 0e3 JanpHeieit 00padoTKY B peakuuu ankuiaupoBaHus N-[6-(2-runpokcunponan-2-un)-1H-unnazon-5-
uin|-6-(TpudropmeTHn)nupuanH-2-kapookcamuaa (I1a). DToT pacTBOp MCMOIB30BaIM Ui MPEBpALIEHHs, U30-
Opa’KeHHOro B MpUMepe 5 BapuaHT 3.

BOXX (croco6 C): R=2,68 muH.

[Tpumep 4. 2-(3-I'mapokcu-3-meTun0yTuN)-5-({[6-(TpudTOpMETHUI)MTUPUAUH-2- 1T |KapOOHMIT }aMUHO )-2H-
uHAa30J-6-kapOokeunat (V).

OTOT BapUaHT NMPUMEHSJIH IS TTOJY4YEHHUs TEXHUYECKUX MapTuil Npu Kr Macitaoe.

1200 r wmetun 5-({[6-(TpudTOpMETHI)MUPUANH-2 -1 |KapOOHII } aMUHO )- 1 H-uHna30:1-6-kapOokcunaTa
(VIIa), 12,0 n N,N-auu3zonponuisTWiaMHHa U 7,5 1 Tofayosa MepeMellrBaii Npu TeMIepaType OKpyKarouen
cpenbl (20-25°C). TTomydeHHYIO KENTYIO CYCMIEH3UI0 HarpeBasiv 10 BHyTpeHHel Ttemmnepatypbl 111°C (120°C
Temniepatypa pyoOauiku). PactBop 4255 r 3-runpokcu-3-metmiOytun-4-metunoensoncynsdonara (V1) B 4,25 r
TOJyOJia MEAJCHHO BBOJIWIM B PEAKLIMOHHYIO cMech B TeueHHe Oosiee 10 4 uepe3 wmmpuueBoil Hacoc. ITocne
TMOJIHOTO 100aBJICHHS KareabHYI0 BOPOHKY nmpombiBaiu 0,25 11 Toyosa. PeakLIMOHHYIO CMECh 3aTeM OXJIaXKIAaIH
J10 BHyTpeHHel Temnepatypbl 104°C u nepemelinBany nNpu Toi ske TemnepaTtype B TeueHue 12-18 u (npenmnou-
TUTebHO 15 4). PeakumoHHyto cmech 3atem oxnaxaanu 1o 45°C (temnepatypa pyOauiku). O0beM peakLMOH-
HOH cMecu cokpauanu npu 45 no 53°C (temneparypa py6aiku) noa Bakyymom (113-70 mGap) no Bs3koro,
repeMenIiBaeMoro octaTka (npudauzurensHo 19,6 1 quctuiiara yaaneHo). BHyTpeHHss temnepatypa 28-33°C
(OCTOPOMKHO: MPEeNOTBpALLANTE KPUCTAUIM3ALMIO OBICTPBIM 100aBIEHUEM 3TUIaueTaTa) 12 J1 sTUnauerata Ao-
6aBisIM ¢ nocaenyowuM ao6asaeHueM 12 1 Boael. CMech nepeMelBaiid B TEUEHUE 5 MUH NpU BHYTPEHHEH
temnepatype 22°C. ®a3sl pazaensand. K BogHoit dase nobarmsaau ApeBecHsIil mopomok. BoaHyio ¢a3y skctpa-
rupoBanu 3,85 51 stunauerata. OpraHuueckue (azpl KOMOMHMPOBaAM M A00aBnsnud 12 1 Boael. pH U3 cMecu
JnoBouan oT 10 10 6,9 (6-7) ¢ UCTIOJB30BAHHEM KOHII. YKCYCHO# KHCJIOTBI. OpraHudeckyto a3y BbINapUBaIH
nocyxa npu 40°C nox BakyyMoMm (BHU3 10 45 mOap). OcTatok pacTBOpsAaM B 1 J1 1UXJIOpMETaHa U BbINApUBAIU
Jocyxa. D10 nmoBTOpsad euie ABaxcabl. [ToaydyeHHbId octaTok (1,772 kr) pacTBopsaau B 26,58 1 auxjiopMeTaHa
(15 n/kr). ITomyueHHBIH pacTBOp peryiaupoBain 10 koHueHTpauuu 20 j/kr (3,6 mac.%) U B manpHeiIeM moa-
BEprajid KOJOHOYHOH Xpomarorpaduu (Xxpomacua 13 Mkwm; rpaaueHT: stunauerar/H-rekcad 10:90-100:0). Io-
JIy4E€HHBIH YUCTBIN NpOAYKT noJyvanu B Buae 10-15 mac.% pacteopa B TT'® Ha ciaenyroeii ctaauu.

YeTslpe peakyy NpoBOJMIMCH MO 1Kkane 1,2 kr kaxaas. OHY ObLTH BKJIIOUEHBI B OJIHY NAPTHIO /I KOJIO-
HOuYHOU xpomartorpaduu. /lanpHellnne TpU peakLdy NPOBOJWIIM B OZIHOM U TOM ke Macuitabe U Takke BKIIIO-
YaJu B OJHY MapTHIO Ul KOJOHOYHOH Xpomarorpaduu. B cienyroweii Tabamue npuBeaeHs! pe3yibTaThl, Ka-
CaoLIMECs BbIXOJA U YUCTOTHI.

Tabauua 5
Boixoas! u yuctora (BOXKX) nocne nonyyenus (V) uz (VIla)
Maprus # Peakuns # Brixon Yucrora (BIKX)
(1.2 kr macmrad
(VIIa))
1
2 3.39 kr o
Z.
1 3 47 % 99.8 nnomanb%
4
5 2.40 kr
N 0,
2 g 45 % 99.5 naomans%

BOXX (cnoco6 B): R=5,9 mun. MC (ESI pos): m/z=451 (M+H)".

"H-SIMP (400 MI'1t, IMCO-dg): & [m.u.]: 1,16 (s, 6H), 2,00-2,13 (m, 2H), 3,96 (s, 3H), 4,45-4,64 (m, 3H),
8,20 (d, 1H), 8,34-8,42 (m, 1H), 8,42-8,49 (m, 2H), 8,55 (s, 1H), 9,05 (s, 1H), 12,52 (s, 1H).

AJbTEpHATUBHO, KPUCTA/UIU3ALMIO MOKHO MPOBOJAMTH, YTOOBI MOJYUYHUTh OUUILEHHBIH NPOIYKT B BU/IE YH-
CTOTO TBEPJOTO BELLECTRA:

300 r 15 wmac.%. pactBopa 2-(3-rUapokcu-3-mMeTunoyTui)-5-({[6-(TpudTopmMeTHI)MUPUIUH-2-
uikap6oHun jamuHo)-2H-uHaa301-6-kapookcunata (V) B TT'® koHueHtpuposanu npu 43°C temnepaTypbl py-
6awku noa BakyymoM (300-320 mOap). JUCTWLIALMIO MPOAODKAIM OO TE€X MOp, MOKa Mpeaes CTOMKOCTH He
Obu1 ocTurHyT (199,6 r ocratka). [1pu naBneHuH okpy:karoLIei cpepl U Temnepatype pyoOawku 43°C k ocTaT-
Ky n00aByisiiM 255 r H-renraHa B TeueHue Oosiee 15 muH. [lepememiuBaHye npoaosbkaad B TedeHue 1 u nepen
TeM, Kak cMech oxJyaxkaanu 1o 20°C B npenenax | 4. Cmech nepemMelnBaiy Mpyu TOH xe TeMreparype B Teue-
Hue 12-18 u (npeanourutenbHo 15 u). [TpoaykT GpunbTpoBamu, npoMbIBaIN JBaKAbI 25 I H-renTaHa U CyLIWIU B
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cymabHO# neyn npu 40°C nox BakyymoM (<200 m0ap).

ITpumep 5. N-[2-(3-I'uapokcu-3-MeTUIOY THIT)-6-(2-ruApoKCUnponan-2 -un)-2H-unnazon-5-umnl-6-
(TpudropmeTHn)MUpUIHH-2 -Kapookcamun (1).

Bapuasnr 1.

Creayromuii 3KCIEPHMEHT MPOBOAMIN C HCKIFOUCHHEM BOJBI H BO3AyXa C HCIOJIb30BAHHEM HHEPTHOTO
ra3a (N, wid Ar, npeaAnOYTHTEIBHO Ar).

4,0 xr 6e3BoaHOr0 TT'® momemany B peakHOHHBIH COCY B HHEPTHOM aTMoc(epe U oxaaxaany mo -15°C
(BHYTpeHHsa Temneparypa). Jobasmsm 4,61 kr 3 M pacteopa xiopuzna Mmerumarius B TT'®. KanensHyro Bo-
poHky npombiBami 0,433 xr TT®.

IMapannensHo 9,901 xr 10,1 mac.% pactBopa MeTHI 2-(3-rHAPOKCH-3-METHIOYTHI)-5-({[6-(TpudTOpME-
TUJ)TUPUAUH-2 -1 KapOOHuU I }amuHO)-2H-uHaa301-6-kapookcunara (V) xoHueHrpupoamt npu 40°C mox Ba-
KyymoM. ITpubmi3urensHo 5 kr octaTka oTronsny u 2,087 kr octarka ocraemsanu. K ocrarky 4,279 xr TT® no-
6assu moyyeHHbIH 15 Mac.% pacteop (V) B TTO.

15 wmac% pactBop  MetHn  2-(3-rMAPOKCH-3-MeTUIOYTHN)-5-({[6-(TpUdTOPMETHI)TUPUAUH-2 -
un|kapOoHun jamuHo)-2H-uHaa3on-6-kapookcunara (V) B TT'® MeancHHO NO3UPOBANM B TCUCHHE Ooyice MO
MmeHbLIeH Mepe 1 1 45 mun B pactBop ['punbsapa mpu -15°C. KonreliHep u Hacoc npomsiBamy 0,3 kr TI'®. [le-
PEMCIIHBAHKE MPOJOJDKANU B TeueHUE 30-40 MUH mpH TOM ke Temmeparype. Mexay Tem 15 mac.%. BoaH. pac-
TBOPA JTUMOHHOHM KHUCJOTSHI (2,8 KT MOHOrHAPATa TMMOHHOM KUCIOThI+14,267 Kr BOABI) NOMEILATH B PEAKLHOH-
HBIH cocya U oxnakaamu A0 0°C (BHYTpEHHAS TeMmneparypa). XO0J0AHYH peakunoHHyr cMech (0-10°C) mo3u-
poBamu B npeaenax 30 MHH B BOAHBIN PACTBOP JUMOHHOM KUCHOTHL. Ero mpomseiBamu 1 xr TT'®. TloramenHoi
PCAKIIMOHHOM CMECH 3aTEM JABAJNU HArPEThCA A0 TEMIEPATyphl OKpykaroei cpeast (20-25°C) B TeueHue 60-
nee 40 muH. @a3sl pazaeasuid. BoaHyro a3y sxctparuposaiu 10 1 3tunanerara. Opranuyeckue ¢padsl KOMOU-
HHPOBAJIU H MPOMBIBAIH 6,66 11 BoAs! ((pa3er mepememmBany B TeyeHUE 15 muH). OOBE TUHEHHbIC OPTaHHUIECKHE
(ha3pl KOHLEHTPUPOBAIIH, NMOKA MPEACT CTOMKOCTH He ObLT 1oCcTHrHYT (45°C Temmepartypa pyOaliku, BAKyyM OT
150 mo 70 m6ap; mpudn. 3-4 1 0CTaTOUHBIH 00BEM). 6 KT 3TaHOJIA JOOABISLIM K OCTATKy. PacCTBOP KOHLUCHTPHPO-
Banu nmoj BakyymoMm (ot 45 no makc. 60°C temmepatypa pyOamiku; 8,5 1 AMCTHIUIAT) U CHOBA JOOABISIH 6 KT
3TaHosa. PacTBOp CHOBA KOHLIEHTPHPOBAM IO BAKYYMOM (AUCTHILIAT: 7,95 ;). 3aTeM 6 Kr 3TaHO]a J0OABIIAIH
K OCTATKy.

Kpucrammszauus ceIporo mpoaykra.

[TomyuyeHHBIH PacTBOP HarpeBaiu 10 BHYTpeHHeH temmeparypsl 31-32°C. Jlo6assamu 18 1 BOAB! B mpee-
nax 1 4 ¢ momyueHuneM >xenToBaToi cycnen3uu. Cmecs oxiaxknamu 1o 20°C B npeaenax 1 4 u nepemMeuBamm B
teuyeHne 20 MuH. Ocanok GUIBTPOBAIH U MPOMBIBAIM ABAXKIBI cMechio 0,416 kr araHoma+1,25 kr Boasl. Ma-
TOYHBIH PACTBOP (PUIBTPOBATH CHOBA M OCANOK IMPOMBIBAIH CMechio 1,7 kr araHona/Boasl (1:3). CeIpoii mpo-
JYKT CYLIMIH B cyriibHOH neud npu 40°C moa BakyymoM (< 200 m06ap) B reyenue 12-18 u (mpeanoyrurenbHO
15 u).

INepexpucrammu3anus (3 peakuuu (MAPTHH CBIPOTO MPOIYKTA) OOBCIUHAIH B OJHY HAPTHIO JJI1 OUUCTKH).

KoMOuHMpOoBaHHbIE ChIpbIE MPOAYKTHI (2,855 kr) cycnenauposamm B 18,27 kr 9:1 cMecH TOJIyOJ/aLETOH.
Cwmecs 3atem Harpesanu g0 80°C BHYTpeHHsA TeMmeparypa u 6,67 kr 9:1 cMecu Toayo/aueToH J00aBIAIH B
yacTax 1,1 n. Tlocne pacrBopeHust npoaykTa cMech oxiaxaanu 10 55°C. 3areM MeqIeHHO oxnaxkaanu a0 52°C
M MEepeMENIMBAIM B TeueHue 1 4 mpu ToH »xe Temmeparype. [Ipoaykr Hayan kpucrammiosarses npu 53°C (3a-
TpPaBKAa KPUCTAJIAMHU SBIETCA HeoOs3arenpHOH). [lepemenmBaHue mpomo/pkand B TeuyeHue 1 4 mpu 52°C
(BHyTpeHHs1 Temrnieparypa). CycrneH3uro 3ateM oxiaaxaany B npeaenax 2 4 10 20°C. CycneH3uo nepeMenmBa-
mu ipu 20°C B Teyenue 12-18 u (mpeamoururensHo 15 u). ITpoaykT ¢puasTpoBamu u npomsBamy 1,11 kxr tomy-
o/aueToH 9:1 u B mampHeiimem 1,11 kr tomyona. IlpoaykT cynmmu B cymuisHOH neud npu 40°C mox Bakyy-
MoM (< 200 mbap) B TeueHue 12-18 4 (mpeanoyYTuTeNnbHO 15 u).

YT00BI MOJYYHTH ONPENCICHHOE KPHCTATHYECKOE CBOHCTBO, YHCTHIH MPOIYKT MOABEPraaH KPHCTAILIH3A-
LU U3 3TAHOJA ¥ BOJBI (KAK OMHCAHO BBIIIC, AHAJIOTHYHO NMEPBOM KPUCTAJUTU3ALMH C 3TAHOJIOM/BOAOM). Takum
00pa3oM, UIIbl MPOAYKTA MOJIYYAIOT C BHICOKOH CTCMEHBIO YUCTOTHI: n00aBmLM 8,37 kr 3taHONa K 2,32 Kr
ouHIeHHoro npoaykra. Cmech Harpesanu 1o 32°C. Ilpu 1oii xxe Temmeparype 25,1 kr BOAb! 100aBIsIH B TEUE-
Hue nepuoaa 6onee 1 u. IMomyueHHyr0 cycneH3uro oxaaxkaami 10 20°C B mpeaenax 1 4 u mepeMenuBaIm B Te-
yenue 20 MuH. [Ipoaykr oT(UIBTPOBBIBATH U MpOMBbIBANU 7,43 kr cMecu 3taHoI/BojA (1:3). Ocamok mpombIBa-
1M enie ABa paza 7,43 kr cMmecu 3taHon/Boaa (1:3). IlpoxykT cymmm B cymmmbHOH neun npu 50°C nox Bakyy-
MoM (< 200 m0ap) B TeueHue 12-18 u (mpeanoyYTUTEeNbHO 15 u).
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Tabnuua 6
Brixoas! 1 uncrora (BOXXX) nocne nonyuenus (1) u3z (V)
MMapTusa # Peaknuus # Brixon UYncrora
(1.0 kr Macurad (B2XKX)
M) Coaepxanue
1 ; 2.314 kr 98.1 nnowanp%o
3 77.1 % 97.92 %
4
2 5 2.164 kr 98.25 naomanp%
6 72.1 % 97.96 %

B2XX (crmocob C): R=3,50 MuH.

MC (ESI pos): m/z=451 (M+H)".

'H-sIMP (400 MI'u, IMCO-dg): & [m.u.]: 1,15 (s, 6H), 1,62 (s, 6H), 1,99-2,08 (m, 2H), 4,45-4,50 (m, 2H),
4,51 (s, 1H), 5,94 (s, 1H), 7,57 (s, 1H), 8,16 (d, 1H), 8,35 (s, 1H), 8,36-8,39 (m, 1H), 8,43-8,47 (m, 1H), 8,71 (s,
1H), 12,35 (s, 1H).

'H-sIMP (400 MI'u, IMCO-dg): & [m.u.]: 1,15 (s, 6H), 1,63 (s, 6H), 2,00-2,09 (m, 2H), 4,43-4,55 (m, 3H),
5,94 (s, 1H), 7,57 (s, 1H), 8,16 (d, 1H), 8,34-8,39 (m, 2H), 8,45 (d, 1H), 8,72 (s, 1H), 12,36 (s, 1H).

BapuanT 2.

[TpubnuzurensHo 30-35 mac.%, pactBop 3-ruapokcH-3-meTunoyTui-4-mermnbdensoncynsdonara (VI) B
TOJTyOJie OBbLI CBE&KENPUTOTOBIIEH aHAJIOTHYHO NMPOLIEAYPE, MPUBEIEHHOH B MprMepe 3 BapHaHT 2.

100 r N-[6-(2-runpokcunponas-2-uin)-1H-unnazon-5-un]-6-(tpudropmerin) mupuanH-2-kapOokcaMuaa
(ITa) cycnenmuposanu B 560,5 r Tomayona. Cmecs Harpesaiau a0 104°C (110°C) B npenenax 30 muH. B npenenax
54, 212,8 r N,N-guuzonponumtiiiamuda 1 1013 r 35 mac.%, pactsopa (VI) B TOTyOsI€ BBOIMIN OJHOBPEMEH-
HO B PEaKIIMOHHYIO CMECh B npezenax 5 u. TakuM oOpazoM, BaxHO, YTOOBI BO BPEMs PEaKLIMHU BCEra MPUCYTCT-
BOBaJI M30BITOK OCHOBaHHUsA. [locne mojgHOro mo0aBJieHUs PEaKIHOHHYIO cMmech mnepememusanu mpu 104°C
(110°C) Bcro Houb (18 u). Peakunonnyio cmech (copMupoBansl A8e (aspl) 3aTeM oxyaxaanu 10 45°C u KoH-
LEHTPHPOBAJIH MOJ BaKyyMOM (BHM3 10 mpubJ. 50 MOap) A0 BSA3KOTO, MEPEMEINBAEMOro ocTarka mpuos. 750
M (otrossanu 1189.9 r). OcraTok 3ateM oxyaxnanu a0 20°C u go6asisiid 920 r sTHaLeTaTa ¢ Mocaeayomei
cmechio 110 r koHL. ykcycHo# kucinotsl U 840 r Boxel. CMech nepemeruBaiy B TedueHue 5 MuH npu 20°C. @a-
361 pasnessn. BogHyio a3y peskcrparupoBaiu u3HadaisHO 840 r u 3aTem 420 r stunanerara. OpraHuueckue
¢a3pr komOuHUpOoBaIK 1 fo6assk 840 r Boasl. Passl pazaensuin. dazsl peKOMOMHUPOBAIM U CMECH HAarpeBa-
Ju 1o 50°C (BHYTpEHHsAA TeMIepaTypa) U NepeMeliBaid B TedeHue 1 4 rmpu Toit xe temmneparype. dasbl pas-
JeNSUTA U OPraHUYecKyto (pasy KOHLUEHTPUPOBAIM MOJ BakyyMoM mpH Temneparype 50-60°C k oCTaTOYHOMY
obbemy npubdi. 2134 r.

K ocratky no6asmsamu 840 r uzomponaHona. PactBoputenu ymapuBanu A0 KOHEYHOrO OCTaTka NMpHOIL.
380,9 r, yToOBl YAQJIUTH BECh OCTABIIMKCS ATHJIALETAT. DTy MPOUEAYPY MOXXHO MOBTOPHUTH NMPH HEOOXOAMMO-
cti. K uzonponanonsHoMy octatky (380,9 r) nobasnsnu 187,6 r uzonponadona u 419 r usonponanona. 310
npuseio k 27,3 mac.% pacteopa ceiporo (I) B u3omnpomnanoe (uucrora: 78,4 niouans % BOXX).

B2XX (cnocob C): R=3,58 muH.

316,9 r aToro pactsopa GbUTM MCIOJNB30BAHBI B CIAEAYIOLIEH NMPOLEAype OCaXIeHUs. PacTBOp XpaHWIHU Mpu
25°C. B mpenenax 30 mun no6asysiiu 984,4 r Boabl. Jlobasisu 3atpaBounsie kpuctayuisl (1%; 0,33 r). [lepe-
MeIIMBaHKue npoaospkany B TeueHue 30 MuH. B npenenax 2 u qobasisanu 564 r Boabl. [ToyueHHYIO CYCIIEH3HIO
nepeMeIuBaid B TedeHue 1 u u ¢puipTpoBanu. Ocagok NpoMbIBaIM CMeChio 15,4 T uzonpomnaHoia u 46,8 r Bo-
Jbl ¢ ocaeayromuMy 62,1 r Boasl. [Ipoaykt cymig B cymnabHo# neun npu 50°C nog BakyyMOM B TEUEHHUE
18 u.

C ucnosib30BaHUEM 3TOH MPOLELYPbl HEOUMIIEHHbIH MPOAYKT MOJy4aH ¢ BeixoaoM 81% u uucroroii 89,2
wiomanb % (84,4 mac.%).

B2XX (cnocob C): R=3,55 MuH.

Marepuan, moyiydyeHHbIH C BBILICONMCAHHONH 00pabOTKOM, MOXKET ObITh OYMILEH IyTeM MOBTOPHOM KpH-
CTAJUIM3aLlMM U3 TOJyoJia/alleToHa 9:1 B MPUCYTCTBHM aKTUBHUPOBAHHOTO YTJd QHAJOTHYHO KPUCTAJTH3ALIMY,
onucaHHO# B BapuaHte 1. OnpenesneHHyI0 KPUCTAITMIECKYI0 (OPMY MOXKHO MOJYyYUTh IyTEM MEPEKPUCTAIU-
3alMU C ATAHOJIOM U BOJOM (TaKke CMOTpPH MpOLEeAypy BapuaHTa 1).

[Tpumep npuBoauTCA.

23.0 r ceiporo (I) (89 miomans % BOXKX; 86 mac.%; cnocod D) cycnenauposanu B 70 r cmecu (9:1) To-
nyos/aiieTodH. CMech Harpeaiu n0 80-82°C BHyTpeHHe# Temnepatyphl (HaOmomancs ciadwiit pedumokc). Jlo-
6aBisimn 87 r cmecu (9:1) Tonyon/aueron. [Tomydanu unctelit pactBop. Jobasisiig 4,6 T aKTHBUPOBAHHOTO yT-
ns1. [lepemernnBanue npoaoinkanu B TedeHue 30 MUH npu Toi Temmeparype. ['opsumii pacTBop GUIBTPOBAIH
Han 2,5 r harbolite 900. ®unpTp npomseiBaiu 9,5 r cmecu (9:1) Tonyona/auerona. Kpucrannuzauus B punbTpate
Hauasach nipu 60°C. Cmecp nepememuanu npu 60-62°C BHyTpeHHel Temneparype B TeueHue 1 4. CycneH3uto
3areM oxJaxxaanu no 22°C B npenenax 2,5 4 v nepeMernBaiy B TedeHre npuos. 16 4 (Bcto HOUb). OUMIIEHHBIH
npoaykT ¢uibTpoBanu M npombiBamu 20 r cMecu (9:1) Tonyo/alleToOH M CYIIMIM B CYLIMJIbHOW MEYM MOA Ba-
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kyymoM ripu 50°C B Teuenue 24 u.

Beixoa: 14,9 r (64,8%; uuctora: 96,2 miomaasr %o BOXKX; 94,1 mac.%).

B3OXX (cmocob C): R=3,47 muH.

IToxyyamu 14,9 r OYHMIIEHHOTO MPOAYKTA, U3 KOTOPBIX 3,6 T CHOBA NOABEPraIH NEPEKPUCTATITUZALUH.

13,6 r ounmennoro (I) cycnenauposam B 85,7 r cmecH (9:1) Tonyo/anerod. Cmech HarpeBamu a0 80 1o
82°C BHyTpeHHel Ttemneparypsl. Jlobasmsamu 32,7 r cmecH (9:1) Tosmyona/anerona. [Tosyyamt YuCTBIN pacTBOp.
Jo6aBmsm 2,8 T aKTHBHPOBAHHOTO I [lepeMemuBaHie MPOJO/DKATH B TeUCHUE 30 MUH MPH TOH e TEMIIC-
parype. ['opsuuii pactBop punastpoBamu Hazx 2,5 r harbolite 900. @unetp mpomeiBamu 10 r cmecu (9:1) Toyo-
na/auerona. Kpucrammzauus B ¢puiasrpare Hayamack nmpu 70°C. Cmech nepememnsaau npu 70°C BHyTpeHHEH
Temneparypsl B Teuenue 1 4. Cycnensuro 3areM oxnaxaamu a0 22°C B npeaenax 4 4 M NepeMENMBaId B Teye-
Hue npuo. 18 yu. OunineHHbIN MPOAYKT GUIBTPOBATH M MpoMbIBaaH 10 r cMecH (9:1 TONyO/alETOH) U Cy IUHITH
B CYIIWJIBHOH neyd moJ BakyyMoM npu 50°C B Teuenue 24 4.

Beixoa: 11,5 r (84,6%; uuctora: 97,7 miomaas % BOXKX; 91,5 mac.%).

BOXX (cmoco6 C): R=3,48 muH.

IMomyyamu 11,5 T OYMIIEHHOTO MPOAYKTA, U3 KOTOPBIX 9 T MOABEPraiu KpPUCTAIM3ALUH C MOMOIIBIO 3Ta-
HOJIa/BOJBI 711 MOJTYUYCHHS NMPABUILHOTO KPUCTANNA I U yAAJCHHI NpHMecei Toryona (7,3 mac.%).

K 9,0 r ounmennoro (1) no6aemstmu 32,4 r 3TaHONA U CMECh HarpeBau 10 32°C (BHYTPEHHSA TEMIIEPATy -
pa). HoGasasamu 92,7 r BoAbI k pacTBopy B mpeacaax 1 4. [ToNyyeHHYrO CYyCNECH3UIO NMEPEMEIIHBAIH B TCUCHHE
30 muH npu TOH ke Temmneparype. Cycnensuro oxnaxaamu a0 22°C B npeaenax 1 u. Kpucrammrueckuit mpoaykr
(UIBTPOBANH U MPOMBIBATH CMECHIO 6,6 T BOABI H 3,3 I 3TAHONA U CYLIMJIM B CYIIWJIBHOH IEUYH 1OJ BAKYyyMOM
npu 50°C B TeueHue 24 u.

Beixoa: 8.0 r (88,9%:; uucroTa: 99,3 miaomanp % BIXX; 101 mac.%).

BDXX (cnocob6 C): Ri=3,52 mun. MC (ESI pos): m/z=451 (M+H)".

'H-SIMP (400 MI't, IMCO-de): & [m.u.]: 1,15 (s, 6H), 1,62 (s, 6H), 1,99-2,08 (m, 2H), 4,45-4,50 (m, 2H),
4,51 (s, 1H), 5,94 (s, 1H), 7,57 (s, 1H), 8,16 (d, 1H), 8,35 (s, 1H), 8,36-8,39 (m, 1H), 8,43-8,47 (m, 1H), 8,71 (s,
1H), 12,35 (s, 1H).

'H-SIMP (400 MI't, IMCO-de): & [m.u.]: 1,15 (s, 6H), 1,63 (s, 6H), 2,00-2,09 (m, 2H), 4,43-4,55 (m, 3H),
5,94 (s, 1H), 7.57 (s, 1H), 8,16 (d, 1H), 8,34-8,39 (m, 2H), 8.45 (d, 1H), 8,72 (s, 1H), 12,36 (s, 1H).

Bapwuanr 3.

25,4 mac.%, pactBop 3-ruapokcu-3-MeTHIOyTHI-4-MeTHIOeH30ICY IboHaTa (VI) B Todyomne (11,27 kr)
OBIJT CBE)KETIPUTOTOBJICH AHATIOTHYHO MPOLEXY pe, MPHBEACHHOH B MpuMepe 3 BapuaHTa 3.

1,01 xr N-[6-(2-rugpoxcunponaH-2-un)-1H-uanazon-5-un]-6-(TpuTopMeTUI) THPUAUH-2 -KapOOKCaMUAA
(I1a) cycnenmgupoBanu B 5,66 kr toxyona u 1,72 kr N N-auuszonpornumstuiamMuHa. CMeCh HarpeBamu ¢ o0par-
HBIM XOJOTWIBHUKOM (=110°C). 25,4 mac.%, pacTBopa 3-THAPOKCH-3-METHIOYTHII-4-METUIOCH30CY Tb(hOHAT
(VI) B TONTyO1I€ BBOAMIIM B PEAKIIMOHHYIO CMeCh B mpeaenax 10 u. [Tocne momHOro 400aBICHHS HACOC U COCTH-
HUTENU TpoMbiBamd 0,35 Kr TOJMyoJia H PEAKUHOHHYIO CMECh MEPEMEIIMBANU C OOPATHBIM XOJOJHUIBHUKOM B
TeueHue 14-24 4 (mpeanourureabHo 18 u). PeakimonHyro cMech 3ateM oxnakaamu 10 60°C (BHYTPEHHSA TEM-
nepartypa), no0aBmmM 1,3 Kr TOAyoJia M CMECh KOHLEHTPHPOBAIH IMOJ BAKYYMOM (KOHEYHOC JaByieHHE: 90
MOap) A0 BA3KOTO, MEpeMeIIHBACMOTo octatka mpuoi. 8,3 1 (13,8 m orronsnu). OCTaTOK 3aTEM OXJIAKAATH A0
50°C u nob6apmsanu 9,3 kr OyTHIALETATa C HOCICAYIOMICH CMEChIO 1,1 Kr KOHII. YKCYCHOHM KHCJIOTHI U 8,5 Kr BO-
b1, CMechs nepemenmBand B TeueHUue 1 4 mpu 50°C. @aswl pazaemstau. BoaHyro (asy skcrparuposamu 8,5 kr
Oyrunanerara. Opranuueckue (a3pl KOMOMHUPOBATH U J00aBIanH 8,49 Kr MOIyHACBIIEHHOTO BOJHOTO pac-
tBOpa NaCO;. CMech mepeMenmBaI B TCUCHHE MO MeHbIeH Mepe 15 mun mpu 50 C. ®aswl pazaensau u opra-
HHYECKYHO (pa3y 3kcTparupoBam 6,1 xr Boasl. OpraHu4eckyro (pasy 3aTeM KOHLEHTPHPOBAM MOJ BAKYYMOM
npu Temmneparype pyodamku 50-60°C a0 ocrarouHoro oobsema mpudn. 6,3 1 (orrowsam 18,7 m). Jobaemsu 6,1
Kr OyTHUJIAIETaTa U CMEC<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>