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O0JacTh TEXHUKH

Hacrosimee n3o0peTeHne OTHOCUTCS K KPUCTAJUIMUECKUM TBEpAbIM hopmam 2,2 4-TpumeTnii-8-(6-MeTu-
7-0kc0-6,7-muruapo- 1 H-muppoino| 2,3 -c Jnupuanna-4-un)-6-(Metuncynbponnn )-2H-6en30[b][ 1,4 ]okcazun-3(4H)-
OHa, KOTOPHBIK siBisieTcs mHrnouTopoM 6enkoB BET, Takux kak BRD2, BRD3, BRD4 n BRD-t, a Taxxe k cro-
co0aM WX MOJYYCHHS M MPOMEKYTOUHBIM COCIMHEHUSM UIS MX IOIyYeHHs, IPU 3TOM YKa3aHHOE COeIMHEHHE
MPUTOIHO LTS JICUSHHS 3a00JIeBaHNHN, TAKUX KaK PaK.

YpoBeHb TeXHUKH

['eHOMBI 5yKapHOTHYECKHX OPTaHW3MOB B MpeZesiaxX sSapa KIETKH SBISIOTCS BBICOKOOPTaHM30BaHHBIMHU.
JHK ynaxkoBaHa B XpoMaTHH ITyTeM 00EpTHIBaHHS BOKPYT Siipa TMCTOHOBBIX OEJIKOB ¢ 00pa3oBaHHEM HYKIICO-
COMBI. DTH HYKJICOCOMBI JOIIOJIHUTENIFHO YIUIOTHSIOTCS C TOMOIIBIO arperaliy U CKJIabIBalOTCs ¢ 00pa3oBaHuU-
€M BBICOKOKOH/ICHCUPOBAHHOH CTPYKTYpPbI XpoMaTHHA. BO3MOXKeH Iuana3oH pa3iuyHbIX COCTOSIHMH KOHJICHCA-
I[N, & IUIOTHOCTb 3TOH CTPYKTYPHI M3MEHSETCS B TeUCHHE KIETOYHOTO IMKJIa, Oyayun Hanboiee KOMIAKTHOH B
npouecce KJIeTo4Horo jeneHus. CTpyKTypa XpOMaTHHA MIPacT Ba)KHYIO POJIb B PETYJISIIMH TPAHCKPHIIIUH Te-
HOB IIyTeM peryiupoBanus gocryna oenka k JJHK. Ctpykrypa XpomaTtnuHa yrpaBiseTcs cepueil MoCTTpaHCIs-
IIMOHHBIX MOIU(UKAIMA THCTOHOBBIX OCJIKOB, TJIaBHBIM 00pa3oM B Tpejienax XBOCcToB TucToHoB H3 n H4, BbI-
XOJSIIIUX 32 PAMKH CTPYKTYPHI SiIpa HYKI€OCOMBL. DTH 00paTHMbIe MOTU(PHUKAIIMA BKITIOYAIOT alleTHIMPOBAaHHUE,
MeTwpoBanue, pochopunnpoBanne, yonksutuaupoBanue 1 CYMOwnpoBanrue. DTH SMUTeHETHISCKIE Map-
KepBI 3alUCHIBAIOTCS M CTUPAIOTCS crierduaeckuMu hepMeHTaMH, KOTOPBIE U3MEHSIOT CIIeIU(pIIECKHE OCTaT-
KM B IIpeJesiaX XBOCTa TUCTOHA, TEM CaMbIM ()OPMHPYS SMIUTEHETHYECKUH Koa. [pyrue snepHble OSIKH CBSI3BI-
BAIOTCSI C STUMH MapKepaMH W OKa3bIBAIOT BIMSHUE HAa MPOIYKTHI, IPEIYCMOTPEHHBIE 3TOH HH(pOpManueH, mo-
CPE/CTBOM PETYJIMPOBAHUS CTPYKTYpPBl XpOMaTHHA M TPAHCKPHILUK T'eHOB. HakariBaemble TaHHBIC ITOKa3bl-
BAIOT CBSI3b T€HETUYECKUX U3MECHEHHH B T€HAX, KOAUPYIOUINX SIUTCHETHYECKHE MOAN(DHUKATOPHI M PETYIISITOPHI,
Be/lyIHe K abeppaHTHBIM MapKepaM TMCTOHOB ITPH TaKHMX 3a00JIeBaHUSX, KaK HEHpOAereHepaTHBHbIE pacCTpOii-
CTBa, 3a00J1€BaHMsI OOMEHa BEIECTB, BOCIIAIIEHHE U PaK.

AneTmimpoBaHue THCTOHOB OOBIYHO CBSI3aHO C aKTHUBALMEH TPAHCKPHUIILIMU T'€HOB, TOTAA Kak Mouduka-
U ocnabinset B3anmoaelicteue Mexny JJHK u ructoHOBRIMU OenkaMu, 9TO OTKpBIBAE€T OoJiee MUPOKHHA JOC-
tyn kK JIHK mocpeactBoM TpaHCKpHIIHOHHOTO anmapara. Crnemmdudaeckie OETTKH CBSI3BIBAIOTCS C alleTIIIHUPO-
BaHHBIMH OCTAaTKaMH JIM3WHA B IpeJesiaX THCTOHOB [UIS "CUMTHIBAHUS' SMUTEHETHYECKOTO Koaa. BRICOKO KOH-
CepBaTHBHBIN MOIYNh OeJika, Ha3bIBAEMbI OPOMOIOMEH, CBA3BIBACTCA C AIlCTHIMPOBAHHBIMU OCTATKAMH JIH3H-
Ha B THCTOHE U Apyrux Oenkax. CymectByer Oosee deM 60 comepikamux OpOMOIOMEH OEITKOB B TEHOME UeJI0-
BEKa.

CemetictBo O6pomopomenconepxkamux 0enkoB BET ("Bromodomain and Extra-Terminal") kmovaer 4
6enxa (BRD2, BRD3, BRD4 u BRD-t), KoTOpble HMEIOT 00IIYI0 KOHCEPBATHBHYIO CTPYKTYPHYIO OpraHH3aLuIo,
COJIEpIKaIyl0 TaHAeMHble N-KOHIIEBbIE OPOMOJIOMEHBI, CIIOCOOHBIE CBSA3BIBATHCS C AllETHJINPOBAHHBIMH OCTAT-
KaMU JIM3UHA TUCTOHOB 1 Apyrux 6enkoB. BRD2, BRD3 u BRD4 skcnpeccupyroTes moBceMectHo, a BRDt or-
paHnyeH nojoBeIMU KileTkaMu. benku BRD urpator cyriecTBeHHbIE, HO HE IIEPECEKAIOIIUECS POJIH B PETYIISIIHN
TPaHCKPHIILUK T€HOB U KOHTpoJie pocta kietok. benku BET cBsizaHbI ¢ KpyIHBIMU OCTIKOBBIMH KOMIUIEKCaMH,
BKITIo4yasgs Meamatop, PAFc n KoMIIeKcoM cCymepa3JoHTalliy, KOTOPBIE PEryIHPYIOT MHOTHE acTeKTHl TpaHC-
KpUTIUHN TeHOB. bruto moka3ano, uro 6enkn BRD2 m BRD4 ocratorcs B KOMITIEKCE ¢ XpOMOCOMaMH BO BpeMs
MHUTO3a M ABISIOTCS HEOOXOAWMBIMHU JJIsI IPOMOTHPOBAHHS TPAHCKPHIIIIMN Ba)KHEHIINX T€HOB, B TOM YHCIIE
nukauHa D u c-Myc, KoTopble HHUIMUPYIOT KieTodHbId kil (Mochizuki J Biol. Chem. 2008 283:9040-9048).
BRD4 nMeer BakHOE 3HAUYCHHE JIJISI PEKPYTHHTA KOMILIEKCA TPAHCISIIMOHHOTO (pakTopa dioHTranuu B Oenmka k
MPOMOTOpaM MHIYHIHOENIBHBIX T€HOB, YTO IPUBOAUT K Gocdopunmuposanuto PHK-nommmepass! 11 u crumynupy-
€T MPOJAYKTUBHYIO TPAHCKPUMIIHIO U 3oHrarmoo rera (Jang et al. Mol. Cell 2005 19:523-534). B HekoTOpbIX
cily4asx KHWHa3Has akTuBHOCTb BRD4 Mosker HemocpeacTBeHHO (ocopmwimpoBate u akTHBupoBath PHK-
nommmepasy Il (Devaiah et al. PNAS 2012 109:6927-6932). ¥V ki1eTok, y KOTOphIX oTcyrcTByeT BRD4, oT™Meua-
eTCs HapYIIICHHOE pa3BUTHE KieToyHOro nukia. BRD2 u BRD3, kak coo0ImaeTcs, acCOMUUPYIOTCS ¢ THCTOHA-
MH, Hapsily C aKTUBHO TPAHCKPUOMPYEMBIMH T€HaMH, ¥ MOTYT OBITh BOBJEYEHBI B COJICHCTBHE JIIOHTAIMH
tpanckpunmuu (Leroy et al., Mol. Cell. 2008 30:51-60). B momonHeHHne K anleTUINPOBAHHBIM THCTOHAM, OCITKH
BET, kak Obuto mOKa3aHO, W30MPATEIFHO CBI3BIBAIOTCS C alleTIIIMPOBAHHBIME TPAHCKPHUIIIIMOHHBIME (haKkTopa-
MU, B ToM yuciie cyopenuauiieii RelA NF-kB u GATAI, TakuM 00pa3oM HEMOCPEACTBEHHO PETYIHPYS TPAHC-
KPHUIIIIMOHHYIO aKTUBHOCTH ATHX OEJIKOB KOHTPOJIHPOBATH SKCIPECCHIO T€HOB, YYACTBYIOMINX B BOCHAJNCHUH U
remomodTrueckoit nuddepennmanuu (Huang et al., Mol. Cell. Biol. 2009 29:1375-1387; Lamonica Proc. Nat.
Acad. Sci. 2011 108:E159-168).

PexyppenrtHas tpancnokanus ¢ yyactueM NUT (sinepHslit Oenok B stmukax) ¢ BRD3 wnun BRD4 ¢ o6pa3so-
BaHHMEM HOBOro rnOpuaHoro onkoreHa, BRD-NUT, oOHapykeHa B KpaliHe 370KaueCTBEHHOW (hopMe SIHUTENH-
anpHOTO HOBOOOpaszoBanus (French et al., Cancer Research 2003 63:304-307; French et al., Journal of Clinical
Oncology 2004 22:4135-4139). CenextuBHas aOisys yKa3aHHOTO OHKOTEHA BOCCTaHABIMBACT HOPMAJBbHYIO
KJIeTOYHYI0 TuddepeHmanuio 1 NoIHOCThI0 n3MeHsieT oHkoreHHblit genorun (Filippakopoulos et al., Nature
2010 468:1068-1073). I'enernuecknii HoknayH BRD2, BRD3 u BRD4, kak Obu10 1oKa3aHO, yXy/maeT pocT U
JKU3HECITOCOOHOCTh IMUPOKOTO JHANa30Ha TeMaTOJIOTHIECKUX U COJMUIHBIX OIyXOJEBBIX KIETOK (Zuber et al.,
Nature 2011 478:524-528; Delmore et al., Cell 2011 146:904-917). [Tomumo posi B pake, 6enku BET perynu-
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PYIOT BOCHAJIMTENIFHBIE pEaKIny Ha OaKTepHaNIbHBIA BBI30B, 8 MBIIIMHAS MoJeb runomopda BRD2 npoxemon-
CTPHpOBAJIa 3HAYUTEJILHO OOJIee HU3KUE YPOBHHU IIUTOKWHOB U 3alIUTy OT OKUPEHMS, HHAYLIMPOBAaHHOTO Anade-
toM (Wang et al Biochem J. 2009 425:71-83; Belkina et al. J. Immunol 2013). Kpome Toro, HeKOTOpbIe BUPYCHI
npuMeHsIoT 3Tu 0enku BET 1mst cBs3pIBaHMA CBOMX T€HOMOB C XPOMATHHOM KJIETKH-XO35HHA, KaK 4acTb IIpO-
1ecca peruIMKaluy BUpyca Win npuMeHeHus 6enko BET mna obneryennst TpaHCKPHIIIUK U PENIPECCHU BHPYC-
Horo reHa (You et al., Cell 2004 117:349-60; Zhu et al., Cell Reports 2012 2:807-816).

B nacrosmiee BpeMmst paspadarteiBaroT MHTHONUTOPHEI OenkoB BET. Ilpumepst marubutopo 6enxkoB BET
OTIMCAaHbI, HampuMmep, B myonukanusx 3asBok Ha mateHTel CIIA Ne 2014/0275030; 2015/0011540;
2015/0148375; 2015/0148342; 2015/0148372; 2015/0175604 wn 2016/007572. B wyactHoctn, BET-
MHTHOMpYyIolee coeanHeHue 2,2.4-TpuMeTHi-8-(6-MeTui-7-okco-6,7-auruapo-1H-mupposno[2,3-clnupuaun-4-
nin)-6-(Metuincynbponun)-2H-6en30[b][ 1,4]okcasun-3(4H)-on omucano B US 2015/0307493. lns pa3zpaboTku
JIEKapCTBEHHOTO CPEJICTBAa OOBIYHO BBITOIHO HCIIOJIH30BATh Takylo (GpopMy JIEKapCTBEHHOTO CPENCTBA, KOTOpas
o0J1aiaeT jxesaTeIbHBIMU CBOWCTBAMH B OTHOLIEHUH €TO ITOJyYESHUsI, OYHCTKH, BOCIIPOM3BOJUMOCTH, CTaOWIIb-
HOCTH, OMOJIOCTYITHOCTH M IPYTUX XapakTepucTHK. COOTBETCTBEHHO, TBEP/ble KPUCTALIMYECKHE (POPMBI TIpeI-
JaraéMoro B HACTOSILIEM JOKYMEHTE COCAMHEHHUS IOMOTa0T YAOBICTBOPUTH TEKYIIYIO MOTPEOHOCTH B paspa-
6otke naruouropoB BET mns seueHust 3a0601eBaHmiA.

Kparkoe onucanue n3o0pereHust

B HacTosmeM DOKyMEHTE MPEAIOKEHBI, CPEAN MPOUEro, KPUCTANIMIECKHE TBEpAbIe ()OPMBI HHIHOMTOpA
6enka BET, rae ykazaHHBIM HHTHOUTOP MPEACTABIIACT cO00M 2,2,4-TpuMeTHI-8-(6-MeTHI-7-0KC0-0,7-TUTHIPO-
1H-tuppoino[2,3-c|mupunun-4-mn)-6-(Metuncynbhonmn)-2H-6er3o[ b][ 1,4 ]okcaszun-3(4H)-oH.

B HacrosmieM HOKyMEHTE TakKe MpeUIoKeHBI (papMalieBTHUECKHE KOMITO3MIUH, COEpIKallie KpHcTall-
JMYECKYI0 TBEpAyI ¢opmy 2,2,4-TpuMeTmii-8-(6-MeTmi-7-okco-6,7-nurunpo- 1 H-muppomno[ 2,3-c Jnupuaua-4-
nin)-6-(Metuincynbponun)-2H-6en30[b][ 1,4]okcasun-3(4H)-ona 1 mo MeHbIIeld Mepe oauH (papMarieBTHUECKH
HpUEMIIEMBIH HOCUTEIIb.

B HacTosimem DOKyMEHTE TakKe MPEeUIOXKEHBI CIIOCOOBI PUMEHEHUsI KPUCTAJUTNUECKOH TBEpAOH (OPMEI
2,2, 4-tpumeTni-8-(6-meTuin-7-okco-0,7-nuruapo- 1 H-mappono[ 2,3-cmupunnn-4-mn)-6-(metmicynbdonnn)-2H-
6enso[b][1,4]okcasun-3(4H)-ona st teueHus 3a00JIeBaHUN U PACCTPOMCTB, CBA3aHHBIX C AKTHBHOCTHIO OEITKOB
BET.

Kpome Toro, B HacrosimeM JOKYMEHTE TMPEMNIOKEeH crocoO monydenus 2,2,4-tpuMerni-8-(6-meTui-7-
0Kkc0-6,7-muruapo- 1 H-muppono[2,3-c|mupuanna-4-un)-6-(Metuncynbponnn )-2H-6en30[b][ 1,4]okcazun-3(4H)-
OHA U €T0 KPUCTAITMYECKHUX TBEPABIX (HOopM.

Kpome Toro, HacTosmmii JOKYMEHT OTHOCHTCS TaKX€ K MPOMEXYTOYHBIM COEAMHEHHUSIM M CII0CO0aM HX
NOIy4YeHUs, TONe3HBIM B  cuHTese 2,2, 4-tpuMmerun-8-(6-merun-7-okco-6,7-gurunpo-1H-nuppomno[2,3-
c|mupunun-4-mn)-6-(Metuncyabponmn)-2H-6er30[b][ 1,4]okcazun-3(4H)-oHa.

Bonee neranbHO oxuH WM Oojiee BapHAHTOB peayM3alldi HACTOSIIETO M300pETEHUS M3JI0KEHBI HHXKE B
HACTOSIIIEM JIOKyMeHTe. Jpyrue npu3Haky, 0ObeKTHl U MPEUMYyIecTBa Oy IyT OUEeBUIHBI U3 ONHCaHUS U HopMy-
761 1300peTeHUSL.

KpaTkoe onucanue rpaguyecKkux MaTepuaioB

Ha ¢wur. 1 mpeacraBiena nopomkoBast peHTreHoBcKas nudpakrorpamma (XRPD) dopmer I coenunrenns 1.

Ha ¢ur. 2 npencraBnena tepmorpamMma Gopmsl I coenquaerust 1, momydeHHas mpu oMoy auddepeHim-
anpHOU ckaHupytomeit kanopumerpuu (JJCK).

Ha ¢wur. 3 npencrasnena Tepmorpamma ¢opmel [ coemuaernst 1, moaydeHHAs MIPH IOMOIIHA TEPMOTPaBU-
merpudeckoro ananmsza (TTA).

Ha ¢wur. 4 npencrasiena nopomkosasi peHTreHoBckas audpakrorpamma (XRPD) dopmer I coenunenus 1.

Ha ¢wur. 5 npencrasnena repmorpamma JJCK dopwmer I coennnenns 1.

Ha ¢wur. 6 npencrasiena repmorpamma TT'A ¢opmsr 1 coenunenus 1.

Ha ¢ur. 7 npexacrasnena nopomkoBas peHTreHoBckast audpaxrorpamma (XRPD) dhopmer la coenunenns 1.

Ha ¢ur. 8 npexncrasnena nopomkosas peHTreHoBckast audpaxrorpamMma (XRPD) dopmer 111 coenunenus 1.

Ha ¢ur. 9 npencraBneHa mopourkosas peHTreHoBckast qudpakrorpamma (XRPD) dopmer IV coennnenns 1.

Ha ¢uwr. 10 npeacraieHa mopomkoBas peHTreHoBckas audpakrorpamma (XRPD) dopmer V coennuenns 1.

Ha ¢ur. 11 npeacraieHa mopomkoBas peHTTeHoBcKas audpakrorpamma (XRPD) ¢popmer Va coenunenns 1.

Ha ¢ur. 12 npeacrapieHa mopomkoBasi peHTTeHoBckas audpakrorpamma (XRPD) dopmer VI coenunenust 1.

Ha ¢wur. 13 npencrasiiena mopomkoBas peHTreHoBcKas audpaktorpamma (XRPD) dopmer VII coenmne-
Hus 1.

Ha ¢wur. 14 npexacrasiena nopormkosas peHTreHoBckas audpakrorpamma (XRPD) dopmsr VIII coenune-
Hus 1.

Ha ¢ur. 15 npencrasiena nopomkosas peHTreHoBckas qudpakrorpamma (XRPD) gopmer IX coennnenns 1.

Ha ¢ur. 16 npencrasiena nopomkosas peHTreHoBckas qudpakrorpamma (XRPD) gopmer X coenunenus 1.

Ha ¢ur. 17 npencrasiena nopomkosas peHTreHoBckas qudpakrorpamma (XRPD) popmer X1 coennnenns 1.

Ha ¢wur. 18 mpexacraBnena nopouikoBast peHTreHoBckast audpakrorpamma (XRPD) dopmer XII coenune-
Hus 1.

Ha ¢wur. 19 npencrasnena mopomikoBas peHTreHoBckast audpakrorpamma (XRPD) dopmer XIII coenmnne-
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Hus 1.

Ha ¢wr. 20 npencrasieHa nopoikoBasi peHTreHoBcKas audpakrorpamma (XRPD) dopmer XIV coenune-
Hus 1.

Ha ¢wur. 21 npexncraBneHa nopomrkoBas peHTreHoBckas audpakrorpamma (XRPD) dopmer XV coennne-
Hus 1.

IMoapo6Hoe onucanne 300peTeHnst

Kpucranmuaeckue GopMbl U CIOCOOBI X TIOTyYEHUS.

B Hacrosimem TOKyMEHTE MPEeIOKCHBI, CPEIH MPOYero, KPUCTAJUINIECKHE TBEepAbIe (POPMBI HHTHOUTOPA
6enxa BET, rne ykazaHHBIM HHIHOUTOpP IpencTaBiseT codoit 2,2,4-TpuMeTni-8-(6-MeTHi-7-0Kco-6,7-Iuruapo-
1H-tuppoio|[2,3-cmupuann-4-mn)-6-(Metuicynbhonmn)-2H-6er30[b][ 1,4]okcazun-3(4H)-oH(cM. HUKE), HA3bI-
BaeMblil B HACTOSIIEM JOKyMeHTe "coeauHeHue 1".

| Q\/O
5

CoemmHeHue 1

OOBIYHO pa3HBIe KPUCTAIUTMIECKHE (GOPMBI OZHOTO U TOTO XK€ BEIIECTBA UMEIOT pa3HbIE CBOICTBA, OTHO-
CsIIIMEcs], HalPUMEp, K TUTPOCKOITMYHOCTH, PACTBOPUMOCTH, CTAOMIILHOCTH U TOMY 1T0100HOe. DOPMEI C BBICO-
KAMH TeMIlepaTypaMHt IUIaBJICHHS 9acTO MMEIOT XOPOUIYI0 TEPMOJUHAMHUYECKYIO CTA0MIBHOCTD, UTO SIBISETCS
NPEUMYIIECTBOM, MOCKOJBKY NPOMJISET CPOK XPAaHEHHUsS JIEKAPCTBEHHBIX CPEICTB, COJCPIKAIINX YKa3aHHYIO
TBepayto ¢popmy. @opmbl ¢ Gojee HU3KUMH TeMIepaTypaMu IUIABJICHHUS YacTO MEHEEe TePMOANHAMUYECKH CTa-
OWJIBHBI, HO BBITOJHBI TEM, YTO OHM 00JIaJal0T MOBBIIIEHHOI pacTBOPUMOCTBIO B BOJIE, YTO ITPUBOJHT K YBEJIHU-
YEHUIO OMOJOCTYITHOCTH JICKapCTBEHHOTO cpencTBa. Ci1abo TMrpoCKONUYHBIE (JOPMBI TAaKXKE MOTYT OBITh XKeja-
TENbHBI, MMOCKOJIBKY OHM YCTOWYHMBBI K HarpeBy W BIQXKHOCTH M YCTOWYHBEHI K Pa3pyIICHUIO MPU JUIUTEIHHOM
xpaneHnd. Yacto TpedyroTcst 6e3BoHBIE POPMBI, TTOCKOIBKY WX MOXKHO IOJIYYaTh TMOCIENOBATEILHO 03 ydeTa
W3MEHEHMSI MacChl WIM COCTaBa M3-33 PA3NWIHOTO KOJIMYECTBA PAacTBOPHUTENS WX Boabl. C Apyrol CTOPOHBL,
MOTYT OBITh MPEAOYTUTEIHHBIMI THAPATUPOBAHHBIC WIIM COJIEBATHPOBAHHBIE (DOPMBI, TOCKOJIBKY OHH MEHEE
CKJIOHHBI K TUTPOCKOIIIYHOCTH U MOTYT OBITh O0Jiee YCTOHYMBEI K BO3ACHCTBHUIO BIAYKHOCTU TIPH XPAaHCHHH.

Kpucranmmueckue TBepabsie (OPMBI COTVIACHO HACTOSIIEMY H300pPETEHHIO MOTYT COIEp)KaTh PacTBOpPH-
TeJNb, TAKOM Kak Boja (Hampumep, TUApaTHpOBaHHAs (hopMa), FIIH MO CYIIECTBY HE COACPIKATH BOABI U PacTBO-
purens (Hanpumep, 6e3BogHas GopMma). B HEKOTOpPHIX BapHaHTaxX peaju3alii HACTOSIIET0 U300peTeHHs yKa-
3aHHas KpUCTAJUIMYecKas TBepaas (opma mpencraBisier coboil 6e3BoaHyro GopMmy. B HeKoTOpsIX BapmaHTax
peanu3aniy HaCcTOSAIIEro M300peTeHHs yKa3aHHas KpHcTaJuIndecKkas TBepaas Gopma siBIsSeTcsl THAPATHPOBaH-
HOM.

CoenuHenre 1 MOXKHO MOTy9aTh B TBEPJOH KpUCTALTHIECKO (popme, KoTopas o6o3HadeHa Kak hopma [ u
ONHCaHa HIKE W B IpUMepax. JKCIIEpUMEHTaJIbHBIC TaHHBIE MOKA3bIBAIOT, 9To (hopma I mpexacraBmser coboit
6e3Boanyto hopmy. @opma I xapakrepusyeTcsi COOCTBEHHOM MOPOIIKOBOH PEHTTEHOBCKOW TU(MPAKTOTPaMMON U
JIPYTUMH XapaKTePUCTHKAMH TBEPJOTO COCTOSIHUS BEIIECTBA. B HEKOTOPHIX BapHaHTaX pealn3alii HACTOAIICTO
n3o0pereHus Gopma I mMeeT XapakTepUCTHISCKUI UK Ha TIOPOITKOBOM PEHTTCHOBCKON NH(paKTOrpaMme, BbI-
paXeHHBIN 3HaYeHUEM 2-TeTa IpuMepHO 12,7°. B HeKOTOPHIX BapHaHTax peajn3alliy HAaCTOAIIEr0 H300peTeHUS
¢dopma I mmeer oguH wiM OoJiee XapaKTEPUCTUIECKUX NMUKOB HA TOPOIIKOBOW PEHTICHOBCKON AHU(PAaKTOTpaM-
M€, BBIpOKEHHBIX 3HAYCHUSMH 2-TeTa, BRIOPAaHHBIMU W3 TIpuMepHo 8,7, mpumepHo 9,8 u npumepro 12,7°. B He-
KOTOPBIX BapHaHTaxX pealu3alliiil HacTOsIEero n3ooperenus ¢opma | nmeeT onuH wim Gojiee XapaKTepUCTHIC-
CKUX THKOB Ha MOPOIIKOBON PEHTICHOBCKOW AU(PAKTOTpaMMe, BHIPAXKCHHBIX 3HAYCHHUSIMH 2-TETa, BEIOPAHHBI-
MU U3 puMepHo 8,7, mpumepHo 9,8, mpumepno 12,7, npumepno 21,4 u npumepHo 2 3,3°.

B HekoTophIX BapmaHTax peann3aluu HacTosmiero u3ooperenus ¢popma I mmeer nBa nim Gojee xapakrte-
PUCTHYECKHX THKAa Ha MOPOIIKOBON PEHTTEHOBCKOM MU(paKTOrpaMMe, BBIPAKCHHBIX 3HAYCHUSAMU 2-TETa, BBI-
OpaHHBIMY U3 IpUMEpPHO 8,7, mpumepHo 9,8, mpumepHo 12,7, mpumepho 21,4 u npumepso 2 3,3°.

B HekoTophIX BapHaHTax peann3aly HacTosmiero u3ooperenus ¢popma I mMeer nBa mim Gojee xapakre-
PUCTHYECKHX THKAa Ha MOPOIIKOBON PEHTTEHOBCKOM MU(PAaKTOrpaMMe, BBIPAKCHHBIX 3HAYCHUSAMU 2-TETa, BBI-
OpaHHBIMH U3 TIpUMepHO 8,7, mpuMepHo 9,8, mpumepHo 11,6, npumepno 12,7, npumepno 14,7, npumepHo 15,7,
npumepHo 20,0, mpumepro 21,4, npumepHo 23,3 u npumepHo 27,1°.

B HekoTOpBIX BapHaHTax peayn3aldy HacTosIIero n3odperenus ¢popma I nmeer Tpu mm Gonee xapakre-
PUCTHYECKHX NHKA HA TOPOIIKOBOM PEHTTCHOBCKOW MU(paKTOrpaMMe, BRIPAKCHHBIX 3HAUCHUSMH 2-T€Ta, BEI-
OpaHHBIMH U3 TIpUMepHO 8,7, mpumepHo 9,8, mpumepno 11,6, mpumepHo 12,7, mpumepno 14,7, npumepHo 15,7,
npumepHo 20,0, npumepHo 21,4, npumepno 23,3 u npumepHo 27,1°.

B HEKOTOpHIX BapHaHTaxX pealn3aliil HacTOoAIIero n3odperenus Gopma I mmeeT geTripe mim Oosee xapax-
TEPUCTHYECKUX THKa Ha TOPOIIKOBONH PEHTTCHOBCKOW MU(pPAKTOTpaMMe, BBIPAKEHHBIX 3HAYCHHUAMHU 2-TETa,
BBIOpaHHBIMU M3 TpuMepHO 8,7, mpumepHo 9,8, mpumepro 11,6, npumepro 12,7, npumepHo 14,7, mpumepHO
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15,7, mpumepno 20,0, mpumepno 21,4, npumepHo 23,3 u npumepHo 27,1°.

B HEKOTOpPHIX BapHaHTax peaan3aliy HAaCTOAIIEro n300pereHus popma I mMeeT NOpOIIKOBYIO PEHTI€HOB-
CKYIO IU(paKTOrpaMMy IO CYIIECTBY TaKyIo, KaK IIoKa3aHo Ha ¢ur. 1.

B HekoTophIX BapmaHTax peanu3aliy HacTosero nzodperenus ¢popma I umeer repmorpammy JACK, xa-
PaKTEpU3YIOIYIOCS YHAOTEPMHUUYECKUM IHKOM IIpH Temmeparype npuMmepHo 266°C. B HEKOTOpBIX BapuaHTax
peanmm3anuu HacTosmiero uzobperenus ¢popma I nmeet Tepmorpammy JICK 1o cymecTBy Takyro, Kak ITOKa3aHO
Ha ¢wur. 2.

B HekoTOpBIX BapuaHTax peaiM3aluy HacTosmero uzoopereHus ¢Gopma I umeer Tepmorpammy TT'A mo
CYIIIECTBY TaKylo, KaK MMoKa3aHo Ha ¢ur. 3.

Dopmy | 00BITHO MOXKHO TOIYUHTH IyTeM ocaxaeHus Gopmsl I U3 pacTBopa, copepikaiero coenuaerue 1
W pacTBOpHUTENb. B HEKOTOPHIX BapMaHTaX peaii3allid HACTOSINEro M300peTeHHs yKa3aHHBIH PacTBOPUTENH
COJIEP’KUT METaHOJ, alleTOH, H-TeNTaH Wi ux cMeck. Hanpumep, Gpopmy 1 MOXKHO MOIYYHTH ITyTEM OCaKACHHS
¢dopmst I u3 pactBopa, coxepkamiero coeanHenue 1 u aneron. Ilomyuenne Gpopmer [ MmoxeT BKmo4ats gobasie-
HHE COeIUHEHMs | K HACHIIIEHHOMY PacTBOPY COEAMHEHHUs | B aleToOHE M NepeMelINBaHKe MOJIYyYEeHHOTO pac-
TBOpA MpH TeMIieparype npumepHo 25°C B TedeHHe IPUMEPHO 3 JTHEH.

B HekoTophIX BapmaHTax peanu3aliy yKazaHHOe ocaxaeHue ¢popmsl I ocymecTsisior mytem (1) cHmke-
HUS TeMIepaTypbl pacTBopa coeiauHeHusi 1 (T.e. pacTBopa coeanHEHUWs |, HaXOSMIETOCs IPU TOBBIICHHOM
TemriepaType), (2) KOHIIEHTPUPOBaHHS pacTBOpa coeanHeHus 1, (3) moOaBiaeHNs aHTUPACTBOPHUTEIS K PacTBOPY
coenuHeHU 1, win m000# nx KoMOMHANKMK. B HEKOTOPHIX BapmaHTax pealn3aliil HACTOSAIIETO M300pETeHUS
yKa3zaHHOE OCaKJIEHHE IMPOBOIAT IyTeM 100aBICHUS aHTUPACTBOPUTENS K PaCTBOPY COCIMHEHHUS |, rie yka3aH-
HBI PAcTBOP COENUHEHUS 1 COMEP>KUT MPOTOHHBIM PACTBOPUTENTh U allPOTOHHBIH PacTBOPHUTENh. B HEKOTOPHIX
BapHaHTaX pealn3alliil HACTOAIIETO W300pEeTeHNUs yKa3aHHBIH IMPOTOHHBIN PacTBOPUTENH HPEACTaBIACT COOOMH
METaHOJI, YKa3aHHBIH allpOTOHHBIN PaCTBOPUTEND MPEACTABISIECT COOOM alleTOH, a yKa3aHHbBIM aHTHPACTBOPUTEIH
MpeACTaBIsIeT co00il H-renTaH. B HEKOTOPHIX BapHMaHTaX pealn3allil HACTOAIIETO H300pETeHHs yKa3aHHOE
ocaxxaenue GpopMsl I mpoBoasT myTeM H00aBiIeHHS H-T€NITaHa K pacTBOPY COEAMHEHUs 1, Tae yKa3aHHBIH pac-
TBOP COEAMHEHUS | CONEP>KUT METAHOI U alleTOH.

B HekoTOpBIX BapnaHTax peaqu3anny HacTOAIIEro H300peTeHus noaydenue Gopmsl | BKirodaer:

(ia) HarpeBaHrEe yKa3aHHOTO pacTBOpa COeOUHEHMs | 10 TemmepaTypsl oT mpuMmepHo S0°C no mpuMepHO
60°C;

(ila) ymenbpIreHne o0beMa YKa3aHHOTO pacTBOpa coeMuHeHus | mpu temreparype oT npumepro S0°C mo
npumepHo 60°C ¢ omydeHHeM pacTBOpa COeNMHEHUS | YMEHBIIEHHOTO 00beMa;

(ilia) moGaByieHHE aHTUPACTBOPUTENS K YKa3aHHOMY PacTBOpPY COEIMHEHHS | yMEHBIIEHHOTO 00beMa IpH
MOJIep’)KaHUH TEMIIEPATyPhl OT IPUMEPHO 55 1o mpuMepHOo 65°C ¢ MoMydeHneM TeIUIOr0 PacTBOPa COCTUHEHUS
l;u

(iva) oxJaxJieHre yKa3aHHOTO TEIUIOTO0 pacTBOpa COSAUMHEHMs 1 10 TemmepaTypsl oT npumepHo 15°C mo
npumepHo 30°C ¢ ocaxaenneM Gopmal 1.

B HekoTOpBIX BapnaHTax peaqu3anny HaCTOAIIEro H300peTeHus noaydenue Gpopmsl | BKirodaer:

(ib) HarpeBaHne yKa3aHHOTO PacTBOpa COCOMHEHHMsS 1, cozepiKallero METaHoJ M aleTOH B KayecTBE pac-
TBOPHTEIIS, IO TEMITEpaTypsl oT mpuMepHo S0 1o nmpumepro 60°C;

(iib) ymeHpIIeHHE 00BbeMa yKa3aHHOTO pacTBOpa COeAMHEHHs | mpu TemrepaTrype oT npumepHo S0°C mo
npumepHo 60°C ¢ omydeHHeM pacTBOpa COeNMHEHUS | YMEHBIIEHHOTO 00beMa;

(iiib) moGaBieHNe H-TeNTaHa K YKa3aHHOMY PacTBOPY COEIMHEHHs | YMEHBIIEHHOTO 00beMa IpH TOIep-
JKaHUH TeMITepaTyphl OT IPUMEPHO 55 o mpumepHo 65°C ¢ mosydeHneM TETUIOTO pacTBOpa COSNUHEHUS 1; U

(ivb) oxnmakeHne yKa3aHHOT'O TEIUIOTO pacTBOpa coenuHeHus 1 mo Temmepatypsl oT nmpumepHo 15°C mo
npumepHo 30°C ¢ ocaxaenneM Gopmsl 1.

Coenunenne 1 Takke MOXKHO IMOJy4aTh B KPHCTAJUIMUECKOH (opme, koTopast o6o3HadeHa kak (opma I u
OlMcaHa HWKE M B NMpHMepax. DKCIIEpUMEHTaIbHbIE JJaHHbIE MOKa3bIBaloT, 4To (opma Il mpencrasiser coboit
oe3BoaayIo Gopmy. @opma Il xapakrepuzyeTcss COOCTBEHHOW MOPOIIKOBOW PEHTTCHOBCKOM nudpakTorpaMmMon
U IPYTUMHU XapaKTEPHCTHKaMHU TBEPJOTO0 COCTOSHHS BEIecTBA. B HEKOTOPHIX BapHaHTax peajn3alliy HacTos-
mero m3ooperenus popma Il mMeeT XxapakTepUCTHYECKHUI MUK Ha MTOPOLIKOBOH PEHTTEHOBCKOM TU(paKTOTrpam-
Me, BBIpaXKEHHBIN 3HaueHHeM 2-TeTa npumepHo 17,0°. B HEKOTOpBIX BapHaHTaX pealn3alliil HACTOSILEro U30-
Operenust popma II nmeeT onuH UM OoJiee XapaKTEPUCTUYECKUX IMUKOB Ha MOPOIIKOBOH PEHTTEHOBCKOM JH-
(pakTorpamMmMe, BEIpR)KCHHBIX 3HAYEHUSMH 2-TeTa, BHIOpaHHBIMH U3 ipuMepHo 17,0 1 npumepHo 19,3°. B Hexko-
TOPBIX BapHaHTaX pealn3alyy HacTosAmero n3oopereHus Gpopma Il nmeer oaun mnm 6oree XapaKTEPUCTHIECKUX
MTIKOB HAa TIOPOIIKOBOHM PEHTTCHOBCKON AM(pakTorpamMme, BHIPaKEHHBIX 3HAUCHUSAMH 2-TeTa, BEIOPAHHBIMU U3
npumepHo 16,2, npumepHo 17,0 u mpumepro 19,3°.

B HEKOTOPHIX BapHaHTaX peann3aliiil HacTosmero modpererns Gopma Il mmeer nBa mnm Gonee xapakre-
PUCTHYECKHX ITHKA HA TOPOIIKOBOM PEHTTCHOBCKOW MU(pPAKTOrpaMMe, BHIPAKCHHBIX 3HAUCHUSMH 2-T€Ta, BEI-
OpaHHBIMH U3 TIpUMEpHO 6,7, mpumepHo 9,5, mpumepno 10,5, mpumepHo 14,8, mpumepno 16,2, mpumepHo 17,0,
npumepHo 18,8 u npumepno 19,3°.
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B HekoTOpHIX BapuaHTax peann3alyu HacTtosiero m3ooperenus ¢popma Il mmeer Tpu mnm Oonee xapakre-
PHUCTHUYECKHX NHKa Ha TOPOIIKOBOW PEHTTEHOBCKOH MudpaxTorpamme, BHIpaKEHHBIX 3HAUCHUSIMH 2-TETa, BbI-
OpaHHBIMH U3 TIpUMEpHO 6,7, mpumepHo 9,5, mpumepno 10,5, mpumepHo 14,8, mpumepno 16,2, mpumepHo 17,0,
npumepHo 18,8 u npumepno 19,3°.

B HekoTOphIX BapuaHTax pealn3aluyl HacTosmero n3obperenus gopma II umeer yetsipe mwmm Oosee xa-
PaKTePUCTUIECKUX KA Ha MOPOIIKOBOM PEHTT€HOBCKOH AM(pakTorpaMMe, BRIPAKECHHBIX 3HAYCHUAMH 2-TETa,
BBEIOpaHHBIMH M3 TpuMepHO 6,7, mpumepHo 9,5, mpumepno 10,5, npumepro 14,8, npumepHo 16,2, mpumepHO
17,0, npumepHo 18,8 u npumepHo 19,3°.

B HEKOTOpBIX BapuaHTaX peanu3aly HacTosmero n3oopereHus gopma Il nMeeT MOPOIMKOBYIO peHTIe-
HOBCKYIO JH(pakTorpamMmy IO CYIIECTBY TaKylo, Kak Imoka3aHo Ha ¢ur. 4.

B HexoTOpBIX BapuaHTax peanm3aliy HacTosmiero n3ooperenus Gopma II nmeer Tepmorpammy JICK, xa-
PaKTEPU3YIOIIYIOCS YHIAOTCPMUICCKUM ITHKOM TIpH Temmeparype npuMepHo 268°C. B HEKOTOPHIX BapHaHTax
peanmzanuu Hactosiero uzooperenus popma II mmeer Tepmorpammy JICK 1o cymecTBy Takyro, Kak IOKa3aHO
Ha ¢wur. 5.

B HexoTOpBIX BapuaHTax peaju3anuu Hactosimero nzobperenus ¢opma II nmeer repmorpammy TI'A 1o
CYIIECTBY TaKylo, KaK OKa3aHo Ha Qur. 6.

®opmy I 06BIYHO MOXKHO MOITYYUTH ITyTeM ocaxaeHus Gpopmsl 11 U3 pacTBopa, comeprKamiero coeAMHEHUE
I u pacTBOpuTENh. B HEKOTOPHIX BapHaHTax pealn3allii HACTOSIIEr0 M300pEeTeHMsI YKa3aHHBIH PacTBOPUTEIb
conepxxut terparuapodypan (TT'®D), aneroH, H-TeNTaH WIK UX CMECh. B HEKOTOPBIX BapHaHTaX peau3alnnu
ykazanHoe ocaxaenue Gopmsl I ocymecTBisroT myTem (1) CHIDKEHHUST TEMIIEpaTyphl pacTBOpa COeAWHEHUs 1,
(2) xOHIIEHTpHUPOBAHMSI pacTBOpA coenuHeHus 1, (3) moOaBiIeHHsS aHTHPACTBOPUTEINS K PACTBOPY COSAWHEHHS 1,
i 110001 nX KoMOMHAKMK. B HEKOTOPHIX BapHaHTaxX pealn3alliil HACTOSAIIETO H300PETeHUS yKa3aHHOE OCaX-
neane ¢opmsl 1l mpoBoaaT myTem 100aBICHHS aHTUPACTBOPUTENS K PACTBOPY COCTUHEHHUS |, Tie yKa3aHHBIHA
pacTBOp CONEPKHUT dPUPHBIA PACTBOPUTENs M allpOTOHHBIA PacTBOPUTENHh. B HEKOTOPHIX BapHaHTaX pean3a-
IIMM HACTOSIIIETO M300peTeHNs YKa3aHHBIN d3QUPHBIA pacTBOpHUTENs npeacTasisier codbord TI'P, ykazanHsId amn-
POTOHHBIH PacTBOPUTENb MIPEACTABISET COOO0H alleTOH, a yKa3aHHbBIH aHTUPACTBOPHUTEIb IPEICTABISIET cOOOH H-
renTad. B HEKOTOPHIX BapuaHTax peajn3aliiy HaCTOSIIEro M300peTeHus yKa3zaHHoe ocaxenne ¢popmsl 11 mpo-
BOJAT ITyTE€M J00aBIEHHS H-TENTaHa K PacTBOPY COeIMHEHUs 1, Tlie yKa3aHHbIH pacTBOp coeanHeHus 1 conep-
kuT TT'® u aueToH.

B HekoTOpBIX BapnaHTax peayu3aluy HacTOSIIEro n3o0pereHus noiayueHue popmsr 11 Brmogaer:

(ic) HarpeBaHMe yKa3aHHOI'O pacTBOpa COeAMHEHHs | 1o Temmeparypbl oT npuMepHo 50°C no mpuMepHO
60 °C;

(iic) ymenbpIiieHne o0beMa yKa3aHHOTO pacTBOpa coeMnHeHus | mpu temreparype oT npumepro S0°C mo
npumepHo 60°C ¢ omydeHHeM pacTBOpa COeNMHEHUS | YMEHBIIEHHOTO 00beMa;

(ilic) moGaBiieHHE aHTUPACTBOPUTENS K YKa3aHHOMY PacTBOpPY COEIMHEHHS | yMEHBIIEHHOTO 00beMa IpH
MOJIep’)KaHUH TEMIIEPATyphl OT IPUMEPHO 55 1o mpuMepHO 65°C ¢ MoMydeHreM TeIUIor0 PacTBOPa COCTUHEHUS
l;u

(ivc) oxmaxieHue yKa3aHHOTO TEIUIOTO pacTBOpa COoeAMHEHMs 1 mo Temmeparypsl oT npumepHo 15°C mo
npumepHo 30°C ¢ ocaxxaernem popmsr I1.

B HekoTOpBIX BapnaHTax peaju3aluy HacTOSIIEro n3o0peTeHus noiayueHue popmsr 11 Bkimogaer:

(id) marpeBanne ykazaHHOTO pacTBOpa coeanHenus 1, conepxkariero TI'® u arieToH B KauecTBe pacTBOpH-
TeJd, 10 TeMIepaTypsl oT npuMepHo 50 no npumepHo 60°C;

(iid) ymeHpIIeHNEe 00BEMa YKA3aHHOTO pacTBopa coeanHeHus | nmpu temmepatype ot npumepro 50°C mo
npumepHo 60°C ¢ omydeHHeM pacTBOpa COeNMHEHUS | YMEHBIIEHHOTO 00beMa;

(iiid) noGaBieHue H-TeNTaHa K YKa3aHHOMY PacTBOPY COEIUHEHHS | YMEHBIIEHHOTO 00beMa IpH MOIep-
JKaHUU TEMIIEPaTypsl OT IpUMEpPHO 55 1o npuMepHo 65°C ¢ mosydeHHeM TEIoro pacTBOpa COeAUHEHH 1; u

(ivd) oxnmakeHne yka3zaHHOT'O TEIUIOTO pacTBOpa coenuHeHus 1 1m0 temmeparypsl oT nmpumepHo 15°C mo
npumepHo 30°C ¢ ocaxxaernem popmsr I1.

Coenunenne 1 Takke MOXKHO TMOJIydYaTh B BHJIE TBEPABIX KPUCTAIMYECKUX (OPM, KOTOPbIE 0003HAYCHBI
kak ¢opwmsl la, 111, IV, V, Va, VI, VII, VIII, IX, X, XI, XII, XIII, XIV u XV u onucaHbl HUKE U B IpUMEpax.
®dopwmer Ia, 111, IV, V, Va, VI, VII, VIII, IX, X, XI, XII, XIII, XIV u XV xapakTepu3yrTcsi COOCTBEHHOH T0-
POIIKOBOI PEHTTCHOBCKOW AU (PpaKTOrpaMMOi U IPYTUMH XapaKTePUCTHKaMHU TBEPAOTO COCTOSHHS BEIIECTRA.

B HeKOTOpHIX BapuaHTax peajH3aliy HacTosmero n3obperenus popma la mmeer ogun win Oosee Xxapax-
TEPUCTHYECKUX MHUKOB Ha MOPOIIKOBON PEHTI€HOBCKON NH(PaKTOTpaMMe, BBIPAKCHHBIX 3HAUCHUSMHU 2-TETa,
BBIOpaHHBIMH M3 NpuMepHO 8,8, mpumepHno 10,0, mpumepno 11,7, npumepno 12,8 u npumepno 13,5°. B HekoTo-
PBIX BapHaHTaX pealu3alliii HacTosmero n3obperenus gopma la mMeer onnH uiam 6oiee XapaKTePHCTHUECKUX
MTIKOB HAa TIOPOIIKOBOM PEHTTCHOBCKON AM(pakTorpamMme, BEIPa)KEHHBIX 3HAUCHMSAMH 2-TeTa, BEIOPDAHHBIMU U3
npumepHo 8,8, mpumepro 10,0, npumepro 11,7, mpumepno 12,8, npumepro 13,5, npumepno 20,0, npumepHO
21,5, npumepHo 22,6 u mpumepHo 23,3°. B HEKOTOPHIX BapHaHTaX peaau3alliy HACTOSIIero n3oopeTenus Gop-
Ma la nmMeeT MopoIIKOBYIO PEHTIEHOBCKYIO TU(PPAKTOrpaMMy 110 CYLIECTBY TaKyro, Kak IMoKa3aHo Ha ¢Qur. 7.
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B HexoTOpHIX BapuaHTax peanu3anuy HacTosuero uooperenus ¢popma Il umeer onun nim Gosree xapax-
TEPUCTUYECKUX MHUKOB HA MOPOIIKOBOH PEHTTEHOBCKOH AM(ppakTorpaMMe, BBIPAKEHHBIX 3HAYCHUSIMHU 2-TeTa,
BBIOpaHHBIMH M3 NpUMepHO 7,8, mpumepHo 12,4, nmpumepno 13,1, npumepno 15,2 u npumepno 15,5°. B HekoTo-
PBIX BapHaHTaxX peaju3anuy HacTosmero nzooperenns popma Il nmeer onun uiam Gosee XapaKTEpPUCTHIECKUX
MIKOB Ha MOPOIIKOBOW PEHTIC€HOBCKOW AM(PaKTOrpaMMe, BEIPaKCHHBIX 3HAUCHUSMH 2-T€Ta, BEIOPAaHHBIMHU M3
npumepHo 7,8, mpumepHo 12,4, mpumepno 13,1, mpumepno 15,2, mpumepno 15,5, nmpumepro 16,9, npumepHO
17,5 n nmpumepno 20,3°. B HEKOTOPBIX BapHaHTax pealn3aly HacTosmero u3ooperenus ¢opma Il nmeer no-
POIIKOBYIO PEHTI'€HOBCKYIO TU(PAKTOTPAMMY TI0 CYIIIECTBY TaKylo, Kak TOKa3aHo Ha ¢wur. 8.

B HeKOTOpBIX BapHaHTax peaM3alny HACTOsIIETo n3o0peTenust Gpopma IV umeeT oanH uinm 6onee xapak-
TEPUCTUYECKUX MHUKOB HA MOPOMIKOBON PEHITCHOBCKOH Au(pakTorpamMMe, BBIPAXKECHHBIX 3HAUCHUSIMHU 2-TETa,
BBIOpaHHBIMH U3 npuMepHo 11.2, mpumepno 16,3, npumepHo 18,7 n npumepro 22,1°. B HEKOTOPBIX BapHaHTax
peanu3anyuy HacTosmero u3odpereHus Gopma IV mMeeT MOPOMIKOBYIO PEHTIEHOBCKYIO AU(PPAKTOTPAMMY IO
CYIIIECTBY TaKylo, Kak Moka3aHo Ha ¢ur. 9.

B HexoTOpBIX BapHaHTax pealM3aliyl HacTOsIIero u3oopereHus Gopma V MMeeT oanH Wi Ooliee Xapak-
TEPUCTUUECKUX MHUKOB HA MOPOIIKOBOH PEHTTEHOBCKOH AM(ppakTorpaMMe, BBIPAXEHHBIX 3HAYEHUSIMU 2-TeTa,
BBEIOpaHHBIMH U3 TIpUMEpHO 8,2, mpuMepHo 8,5, mpumepHo 14,1, npumepHo 16,3 u mpumepHo 17,1°. B HekoTo-
PBIX BapHaHTax pealn3alliy HACTOSIIETo n300pereHus Gpopma V MMeeT oAMH WM Ooiee XapaKTepUCTHYECKUX
NMKa Ha MOPOIIKOBOH PEHTTEHOBCKOH aAn(pakTorpamMMe, BHIPaKEHHBIX 3HAUYEHHSMH 2-TeTa, BHIOPAHHBIMH W3
npumepHo 8,2, mpumepHo 8,5, npumepHo 14,1, npumepsno 16,3, npumepHo 17,1, mpumepno 18,9, npumepHo
19,8, npumepno 21,8 u mpumepHo 22,7°. B HEKOTOPHIX BapHaHTaX peaau3allii HACTOSIIEro n3o0peTeHus Gop-
Ma V HMeeT IOPOLIKOBYIO PEHTTCHOBCKYIO TH(PAKTOrpaMMy IO CYIIECTBY TaKylo, Kak okazaHo Ha ¢ur. 10.

B HEKOTOPBIX BapHaHTax peaan3alliy HACTOAIIETo H300peTeHus hopMa Va nMeeT OAMH UM Ooee Xxapak-
TEPUCTUYECKUX MHKOB HAa MOPOMIKOBON PEHITCHOBCKOH AM(ppakTorpamMMe, BBIPAXKECHHBIX 3HAUCHUSIMHU 2-TETa,
BBIOpaHHBIMH M3 NIpUMEpHO 8,7, mpuMepHo 16,5, mpumepno 17,3, npumepno 19,9 u npumepno 21,6°. B HekoTo-
PBIX BapHaHTaX pealM3allil HACTOAIIEro M300peTeHMs GopMa Va MMEeT MOPOIIKOBYIO PEHTICHOBCKYIO OH-
(pakTOorpaMMy IO CyIIECTBY TaKyl0, Kak IMoka3aHo Ha ¢ur. 11. B HEKOTOpBIX BapuaHTax peann3alydy HacTOs-
mero m3o6perenus: popma Va umeet tepmorpammy JCK, xapakTepusyromyrocs SHIOTEPMHYECKUM THKOM TPH
Temriepatype npumepHo 133°C, sHAOTEpMHUUECKUM ITUKOM TIPH TeMIIepatype npuMepHo 267°C mwin ux KoMOu-
HalMen.

B HeKOTOpPBIX BapHaHTax peayM3aliy HACTOsIIETo n3oopeTenus popma VI umeeT oanH uinm 6onee xapak-
TEPUCTUUECKUX MHUKOB HA MOPOIIKOBOH PEHTTEHOBCKOH AM(ppakTorpamMMe, BBIPAXEHHBIX 3HAYEHUSIMU 2-TeTa,
BBIOpaHHBIMH M3 TIpuMepHO 8,5, mpumepHo 9,6, mpumepro 11,4 u npumepHo 12,1°. B HEKOTOPBIX BapuaHTax
peanu3anuy HacTosero n3ooperenns Gpopma VI umeer oauH mim 6osee XapaKTepUCTHUECKHUX MTHKa Ha TOPOLI-
KOBOI PEHTTeHOBCKOH An(pakTorpaMMe, BBIpAXEHHBIX 3HAYCHUSIMU 2-TeTa, BRIOPAHHBIMU W3 IPHMEpPHO 8,5,
npumepHo 9,6, npumepro 11,4, npumepro 12,1, mpumepno 13,5, npumepHo 14,5, npumepno 15,2, npumepHO
17,1, mpumepno 17,7, mpumepno 18,1, npumepHo 19,2 u npumepro 20,7°. B HEKOTOPHIX BapHaHTax peaTu3alin
HacTosiero n3ooperenust Gopma VI MMeeT MOPOIIKOBYIO PEHTTEHOBCKYIO TU(PaKTOrpaMMy IO CYIIECTBY Ta-
KyI0, KaK rmoxaszano Ha ¢wur. 12.

B HexoTOphIX BapMaHTax peanu3aluy HacTosmiero n3odperenus gopma VII mmeer oguH mnm Goiee xa-
PaKTEpPUCTUYECKUX MHUKOB Ha IMOPOIIKOBOM PEHTI€HOBCKOW IHM(paKTOrpaMMe, BBIPAKEHHBIX 3HAUCHHUAMH 2-
TeTa, BRIOpaHHBIMU U3 IIpuMepHO 9,9, npumepHo 12,2, npumepno 14,8 u npumepno 15,7°. B HEKOTOpBIX Bapu-
aHTaX pealn3aliy HacTosmero nzobpereHus Gopma VII umeer oanH mnn Oosee XapaKTEpUCTUIECKUX MTHKa Ha
MOPOIIKOBOM PEHTT€HOBCKOH IU(PpaKTOrpaMMe, BHIPaKCHHBIX 3HAYCHUSIMU 2-TETa, BBIOPAaHHBIMHU U3 MPUMEPHO
9,9, mpumepHo 12,2, npumepro 14,8, npumepHno 15,7, npumepno 17,0, npumepro 17,5 u npumepro 18,8°. B
HEKOTOPBIX BapHaHTaxX pean3aliii HacToAero nzodperenus popma VII nMeeT MOPOIIKOBYIO PEHTTC€HOBCKYIO
JudpakTorpaMMy IO CYIIECTBY TaKylo, Kak MOKa3zaHO Ha ¢wur. 13. B HeKoTOpbIX BapHaHTax peaan3aliy Ha-
crosimero nzooperenus hopma VII umeet Tepmorpammy JICK, xapakTepu3yonyrocs: SHA0TEPMHIECKAM THKOM
npu Temrneparype npumepHo 126°C, sHAOTEpMUUECKUM MHKOM IIpU TeMmmepaType mpumepHo 256°C, sx3otep-
MUUYECKUM MUKOM IpU TeMmeparype npumepHo 260°C, sHI0TepMHUYECKUM MHUKOM MpH TeMIeparype NpUMEpPHO
267°C ninn uX KOMOUHAIUEHN.

B HeKkoTOpBIX BapuaHTax peanu3anuu Hactosmero m3ooperenus Gopma VIII mmeer onuH wim Oomnee xa-
PaKTEpPUCTUYECKUX MHUKOB Ha IOPOIIKOBOM PEHTI€HOBCKOW IHM(paKTOrpaMMe, BBIPAKEHHBIX 3HAUCHHUAMH 2-
TeTa, BRIOpaHHBIMHU K3 TipuMepHo 8,1, mpumepHo &,5, mpumepHo 16,2 u mpumepHo 17,0°. B HEeKOTOPBIX BapHaH-
Tax peanu3anuu Hacrosmero m3obperenus Gopma VIII umeer oaun uinu Oosee XapaKTePUCTHIECKUX MTHKA Ha
MOPOIIKOBOM PEHTI€HOBCKOW IH(paKTorpaMme, BHIPRKCHHBIX 3HAYCHUSIMH 2-TeTa, BBIOPAaHHBIMHU U3 MPUMEPHO
8,1, mpumMepHo 8,5, npumMepHo 16,2, npumepHo 16,6, npumepro 17,0, npumepno 17,5, npumepso 18,0, npumep-
HO 18,9, mpumepno 19,6 u mpumepro 20,1°. B HEKOTOPHIX BapuaHTaX peajn3alliyl HACTOSIIETO M300pETEHUS
¢opma VIII nMeeT MOPOUIKOBYIO PEHTTEHOBCKYIO TU(PPAKTOrpaMMy O CYIIECTBY TaKylo, KaK MOKa3aHo Ha (HT.
14. B HeKoTOpBIX BapHaHTaxX peayu3anuy Hacrosmero mzobperenust ¢popma VIII nmeer tepmorpammy JICK,
XapaKTePU3YIONTYIOCs SHIOTEPMUIECKIM ITHKOM IIPH TeMIiepaType npumMepHo 145°C, sHAOTEpPMHUYESCKUM ITHKOM
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IpH TeMIieparype npuMepHo 265°C mim ux KOMOUHAIHEH.

B HexoTOpHIX BapuaHTax peajiM3alny HacTosero n3ooperenus Gopma IX nmeer ognH uiam Oonee xapak-
TEPUCTUYECKUX MHUKOB HA MOPOIIKOBONH PEHTTEHOBCKOH AM(ppakTorpamMMe, BBIPAXEHHBIX 3HAYEHUSIMHU 2-TeTa,
BBIOpaHHBIMU U3 TIpUMeEpHO 8,6, mpumMepHo 9,1, mpumepHo 11,4, npumepHo 13,4 u mpumepHo 15,2°. B HekoTo-
PBIX BapHaHTaxX peajn3aluy HacTosmero n3ooperenus ¢popma [X mMeer onun win 0ojiee XapaKTEpPUCTHIECKUX
NMKa Ha MOPOIIKOBOM PEHTTCHOBCKOH An(pakTorpaMMe, BBIPaKEHHBIX 3HAUCHHAMH 2-TeTa, BHIOPAHHBIMH W3
npumepHo 8,6, mpumepro 9,1, mpumepno 11,4, mpumepro 13,4, mpumepno 15,2, nmpumepro 18,2, mpumepHo
22,1, npumepHo 22,8 u mpumepHo 23,9°. B HEKOTOPBIX BapHaHTax pealn3allly HacTosIero u3obperenus ¢op-
Ma [X nmeeT nmopoIkoByro peHTT€HOBCKYIO An(paKTOrpaMMy IO CYIIECTBY TaKylo, Kak IOKa3aHo Ha ¢ur. 15.

B HEKOTOpBIX BapHaHTaxX pealn3aliy HACTOSIIETo n300peTeHus Gopma X MMeeT oAuH Wi Ooee Xapak-
TEPUCTUYECKUX MHUKOB HAa MOPOMIKOBOH PEHITCHOBCKOH AM(pakTorpamMMe, BBIPAXKECHHBIX 3HAUCHUSIMHU 2-TETa,
BBIOpaHHBIMH U3 npuMepHO 14,9, mpumepno 15,3, npumepHo 15,8 n npumepro 17,0°. B HeKOTOpBIX BapraHTax
peanu3anyy HacTosmero n3oopereHus Gopma X umeeT oIuH WK OoJiee XapaKTEPUCTHIECKUX NMHKa Ha MOPOII-
KOBOH PEHTT€HOBCKOW TU(PAKTOrpaMMe, BHIPAKECHHBIX 3HAUYECHUSMHU 2-TeTa, BRIOPAHHBIMHU U3 MpuUMepHO 14,9,
npumepHo 15,3, mpumepHo 15,8, nmpumepno 17,0, mpumepno 17,7, nmpumepno 18,3 u npumepno 19,7°. B HekoTo-
PBIX BapHaHTaX pean3aluy HACTOSIIETO n300peTeHus popMa X MMEET MOPOIIKOBYIO PEHTTEHOBCKYIO AU(paK-
TOrpaMMy IO CYIIECTBY TaKylo, KaK IoKa3aHo Ha ¢ur. 16. B HEKOTOPHIX BapHaHTaX pean3alliy HAaCTOSILIETO
n3obperenus popma X umeet tepmorpammy JCK, xapakrepu3yromyrocs 3HI0TEPMUIECKUM ITHKOM TP TeMIIe-
patype npumepHo 121°C, 3HIOTEPMUIECKUM TTUKOM IIPH TeMIiepaType npumepHo 267°C nim ux komOnHaIue.

B HexoTOpHIX BapuaHTax peajiM3alny HacTosero n3ooperenus popma XI umeer oauH uim Oosee xapakx-
TEPUCTUYECKUX TIMKa Ha IOPOIIKOBOW PEHTICHOBCKOM AM(paKkTOrpaMMe, BBHIPRKECHHBIX 3HAYCHUSAMH 2-TeTa,
BBIOpaHHBIMH U3 NpuMepHo 8,9, mpumepHo 12,8, npumepHo 18,0, npumepro 21,5, npumepHo 22,6 1 IpUMEPHO
23,3°. B HEKOTOPBIX BapuaHTaX peaju3alliil HACTOSIIEro n3o0peTenus ¢popma XI UMeeT MOPOIIKOBYIO pEHTIe-
HOBCKYIO IM(paKTOrpaMMy IO CYIIECTBY TaKylo, Kak MOKa3aHo Ha ¢ur. 17.

B HexoTOphIX BapMaHTax peanu3aluy HacTosmiero nzodperenus gopma XII mmeer oguH minm Gojee Xa-
PaKTEpPUCTUYECKUX MHUKOB Ha IOPOIIKOBOM PEHTI€HOBCKOW IHM(paKTOrpaMMe, BBIPAKEHHBIX 3HAUCHUAMH 2-
TeTa, BRIOpaHHBIMU U3 IIpUMeEpHO 5,6, mpumepHo 11,7, npumepno 13,8 u npumepno 14,5°. B HEKOTOpHIX Bapu-
aHTaX pealn3aliy HacTosmero nzodperenus Gopma XII umeer oanH wan Oosee XapaKTEPUCTUIECKUX MTHKa Ha
TIOPOIIKOBOI PEHTTCHOBCKOHW AU(PPAKTOrpaMMe, BHIPAKCHHBIX 3HAYCHUSIMH 2-T€Ta, BEIOPAaHHBIMHU U3 MPUMEPHO
5,6, mpumepHo 11,7, mpumepro 13,8, npumepHno 14,5, npumepno 16,9, npumepno 17,7 u npumepro 18,7°. B
HEKOTOPBIX BapHaHTaxX pealn3aliy HacTosmero m3obperenus ¢popma XII mMeer oxun mim Oonee XapakTepu-
CTHYECKUX MHUKa HA MOPOIIKOBOIl PEHTI€HOBCKOW AM(paKkTOrpaMMe, BBIPRKEHHBIX 3HAUCHUSIMH 2-TETa, BBI-
OpaHHBIMH U3 TIpUMEpHO 5,6, mpumMepHo 11,7, mpumepno 13,8, mpumepno 14,5, npumepHo 16,9, nmpumepno 17,7,
npumepHo 18,7, mpumepno 2 3,5, nmpumepno 24,6, npumepro 34,3, npumepno 44,2 u 44,6°. B HEKOTOPBIX BapH-
aHTaX pealu3aliy HacTosImETo n3o0pereHns Gopma XII nmeeT MOPOIIKOBYIO PEHTTEHOBCKYIO TU(PpaKTOrpam-
My TI0 CYIIECTBY TaKylo, Kak Ioka3aHo Ha ¢ur. 18. B HEKOTOPBIX BapHaHTaxX peaju3allid HACTOSIIETr0 H300pe-
terns popma XII nmeer tepmorpammy JICK, XapakTepu3yromyocs: 3HI0TEPMUIECKUM IIMKOM TIPH TEMIIepaTy-
pe npumMepHo 264°C.

B HekoTophIX BapuaHTax peanu3aunuy Hactosmero umooperenns gopma XIII nmeer oguH nim Oomee xa-
PaKTEpUCTHYECKNX IMHKOB HAa IOPOIIKOBOM DPEHTI'CHOBCKOW MudpaKkTorpamMme, BBIPKCHHBIX 3HAYCHUSIMU 2-
TeTa, BRIOpaHHBIMH W3 TIpUMeEpHO 5,7, nmpuMmepHo 8,6, mpumepHo 9,8 u mpumepro 11,8°. B HEKOTOPHIX BapuaH-
Tax peanu3anuy Hacrosmero m3odperenus gpopma XIII umeer onuH MM Oosee XapaKTEPUCTHYECKUX MHKA Ha
MIOPOILIKOBOM PEHTI€HOBCKOW IU(paKTorpaMme, BEIPRKCHHBIX 3HAYCHUSIMH 2-TeTa, BBIOPAaHHBIMHU U3 MPUMEPHO
5,7, npuMepHo 8,6, mpumepHo 9,8, mpumepHo 11,8, mpumepro 12,6, npumepso 13,4, npumepno 14,1, npumepHo
14,8, mpumepHo 16,6 n npumepHo 19,1°. B HEKOTOPHIX BapHaHTax pealM3alliy HACTOSIIEro u3odpereHus ¢op-
ma XIII umeeT MopomIKOBYIO PEHTTEHOBCKYIO AH(paKkTOorpaMMy TI0 CYIIECTBY TaKylo, Kak Mmoka3zaHo Ha ¢wur. 19.
B HexoTOpBIX BapuaHTax peanu3anuy HacTosimero n3ooperenus gopma XIII mmeer tepmorpammy JICK, xapak-
TEPU3YIOIIYIOCS SHAOTEPMUUECKUM MUKOM IIpH Temmeparype 267°C.

B HEKOTOpBIX BapHaHTax peaju3allii HacTosmero n3obpereHus popma XIV mmeer oauH wim Ooliee Xa-
PaKTEpPUCTUYECKHUX ITHKA Ha MOPOLIKOBON PEHTTEHOBCKOH An(paKkTOrpaMMme, BBIPAKEHHBIX 3HAUCHUSIMH 2-TETa,
BBIOpaHHBIMU U3 puMepHO 4,0, mpumepro 11,2, mpumepno 11,9, npumepHo 14,1, nmpumepro 14,8 u nmpumMepHO
15,9°. B HEKOTOpBIX BapHaHTaxX peaji3alny HacTosIero nu3oopereHus popma XIV uMeeT MopoIIKOBYIO PEHT-
TEHOBCKYIO TU(PPAKTOTPaMMY TI0 CYIIECTBY TaKylo, Kak Mmoka3aHo Ha ¢wur. 20. B HEKOTOpHIX BapuaHTaxX peaju-
3a1uy HacTosmero n3ooperenus ¢popma XIV mmeer tepmorpammy JICK, XxapakTepHu3yomyrocs: dHI0TepMUYIeC-
CKHM ITUKOM TIpu Temnepatype 267°C.

B HexoTOpHIX BapHaHTax peajM3alliy HAcTOSAIIEro m3o0pereHus ¢popma XV MMeeT oauH WiIM Oojee Xa-
PaKTEpUCTHYECKNX IMHUKOB HAa IOPOIIKOBOM DPEHTI'CHOBCKOW MudpaKkTorpaMme, BBIPOKCHHBIX 3HAYECHUSIMH 2-
TeTa, BRIOpaHHBIMU U3 TipuMepHo 7,4, mpumepHo 9,6, mpumepHo 12,4, nmpumepro 13,4 u mpumepro 15,5°. B He-
KOTOPBIX BapHaHTax peajn3aliy HacTosmiero u3odperenns Gopma XV uMeer oauH mwin 0ojee XapaKTepUCTH-
YEeCKHUX MHKOB Ha MOPOIIKOBOM PEHTTEHOBCKOM MudpakTorpamme, BHIpaKEHHBIX 3HAYCHUSMHU 2-TeTa, BHIOpaH-
HBIMU U3 IPUMEPHO 7,4, mpumepHo 9,6, mpumepHo 12,4, mpumepno 13,4, npumepHo 15,5, mpumepno 16,9, npu-
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MmepHo 17,7, npumepno 19,0, npumepno 19,5, mpumepno 20,6 u npumepro 22,5°. B HEKOTOPHIX BapHaHTaxX pea-
JM3aliK HacTosero n3oobpereHus Gopma XV nMeeT MOPOMIKOBYIO PEHTI€HOBCKYIO AH(paKkTorpaMMy IO Cy-
IIECTBY TaKyr, Kak mMokazaHo Ha ¢ur. 21. B HEKOTOpBIX BapHaHTaX peajH3alld HACTOSIICTO H300peTCHUS
tdopma XV umeet Tepmorpammy JCK, xapakTepu3yrIyrcs SHI0TCPMUUSCKUAM THKOM IIPH TeMIepaType MpH-
MepHO 85°C, 3HAOTEpPMHUYECKUM IHKOM IpHU Temrmeparype mpumepHo 172°C, 5K30TepMHUECKUM MHKOM IpU
Temriepatype npumepHo 192°C, sHAOTEpMHUUECKUM ITHKOM TIPH TeMIepatype npuMepHo 268°C mwin ux KoMOu-
Hanuei.

Hcmonb3yeMblii B HACTOSIIEM TOKyMEHTE TepMHH "TBepAast hopMa" OTHOCUTCS K COSTMHEHUIO, MPEICTAB-
JIEHHOMY B HACTOSIIEM JOKYMEHTE, B aMOP(GHOM COCTOSIHMH WJIA B KPUCTALITHIECKOM COCTOSIHUH ("'KPUCTAIIIH-
geckas Gopma" win "KpUCTAIUTMYECKOE TBEPIOE BEMIECTBO" WK "KpUCTAIIMIecKas TBepaas popma'), Ipu dSTOM
COEIIHEHHE, MTPEICTaBICHHOE B HACTOAIIEM JOKYMEHTE, B KPHCTAIUTMIECKOM COCTOSTHUH MOXET HeoO0s3aTeIbHO
COZIEpXKATh PACTBOPUTENh WIJIM BOAY B KPUCTAJUTMUECKON pelIeTKe, HallpuMep, oOpa3oBHIBAThH COJIEBATHPOBAH-
HYIO WJIM THIPATHPOBAHHYIO KpUCTALTHUYECKYIO dopMy. TepMuH "THApaTHPOBAHHBIN" TPHU WUCTIOIH30BAaHUU B
HACTOSIIEM JOKYMEHTE OTHOCHTCS K KpUCTAIUIMYeCcKol (hopme, conepikaliieil B KpHCTAIUINIECKON perIeTKe Mo-
JIeKyJbl BOIBL. [IpuMephl "THapaTHPOBAHHBIX" KPUCTAUTUIECCKUAX (POPM BKITFOYAIOT MOJYTHIPATHI, MOHOTHAPA-
TBI, TUTHAPATHl H TOMY TOJI00HOE. B 3HaueHWe yKa3aHHOTO TEPMHUHA TAK)KE BKIIFOYCHBI PYTHE THAPATHPOBAH-
HBIC (POPMBI, TAKHE KaK KaHAJTBHBIC THAPATHI U TOMY MOJO0HOE.

Pasnmuunble kpucTamummdeckue (GOpMBI COCAWHCHHS, MPEICTABICHHBIC B HACTOSIIEM JOKYMCHTE (HAIpU-
Mep, COeqUHEeHHE 1), oXapaKTepru30BaHbl PEHTTCHOBCKON mopomntkoBoi audpakuueii (XRPD), nuddepenmmans-
HOW ckaHupytomei kanopumerpueit (JICK) w/mmm tepmorpaBumerpudeckum anammnzoM (TT'A). TlopomkoBas
peHTTreHOBCKasT AudpakTorpaMMa OTpakeHWH (MMMKOB) OOBIYHO CUMTAeTCA "OTIEYaTKOM' OINpENeIeHHON KpH-
CTAJUIMIECKOH (POpMBI. XOPOIIO U3BECTHO, YTO OTHOCHUTENIbHAS HHTEHCUBHOCTH IIMKOB HA IMOPOIIKOBOW PEHTTE-
HOBCKOH AudpakTorpaMme MOXET IITUPOKO BapbUPOBATHCA B 3aBUCHMOCTH, CPEIH MIPOYEro, OT CIocoba MOAro-
TOBKH 00pasIa, pacrpeneneHus pa3Mepa KpUCTAILIOB, HCIIOIB3YEMbIX Pa3IMYHBIX (QUIBTPOB, MPOLEAYPHI yCTa-
HOBKH 00pa3siia ¥ KOHKPETHOTO HCIIOIB3yeMOTO ammapara. B HEKOTOPBIX cIydasiX MOTYT HaOJIOIAThCS HOBBIC
MUKU WM CYINICCTBYIOIINE MUKA MOTYT MCYE3aTh B 3aBUCHMOCTH OT THIIA alapaTa WIH HacTpOoeK (Hampumep,
ucronb3yercss uiabtp Ni wim Het). Vcnons3yeMmslii B HACTOSIIEM AOKYMEHTE TepMHH "MHUK" WM "XapaKkTepu-
CTHYECKUH MHK" OTHOCHTCS K OTPaKCHHUIO, MMEIOIEMY OTHOCHTENIBHYIO BBEICOTY/MHTEHCHBHOCTB, COCTaBIISIO-
IIYIO 110 MEHbLIEH Mepe MpHuOIM3UTENsHO 3% MaKCHUMallbHOM BBICOTHI/MHTEHCUBHOCTH ITuKa. bonee Toro, m3me-
HCHHS ammapaTta ¥ Apyrue pakTopbl MOTYT BIHUITh Ha 3HaYCHUS 2-TeTa. TakuM 00pa3oM, OTHECCHHUS MTUKOB, Ta-
KHe KaK YKa3aHHBIC B HACTOSAIIEM JIOKYMEHTE, MOTYT U3MEHAThCS Ha ILTIOC MM MUHYC ipuMepHo 0,2° (2-TeTa),
a TepMHUH "0 CymecTBY" WK "MPUMEPHO", HCIIOJIE3yEeMbIH B KOHTEKCTE TIOPOITKOBOW PEHTI€HOBCKOM nudpak-
TOTPaMMBI B HACTOSIIIIEM JOKYMEHTE, IpeTHa3HaueH I 0003HaYCHHS BBIIICYTOMIHYTHIX BapHaIlHi.

TouHno Tak e nokazanus temmneparypsl 1t JICK, TT'A ninu apyrux TEIIOBBIX SKCIIEPIMEHTOB MOTYT Ba-
peupoBaTbes B mpenenax +3°C B 3aBUCHMOCTH OT aIllapaTa, KOHKPETHBIX HACTPOEK, MOATOTOBKH 00pa3lioB U
T.1. COOTBETCTBEHHO, IOHUMAETCS, YTO KPUCTAIUINIECKas popMa, ONICaHHAsI B HACTOSIIEM JOKYMEHTE, HMEI0-
mast repmorpammy JICK "mo cymiecTBy" Takyro, Kak IpHUBEIEHO Ha 000N M3 QUTYp, BKIIOYAET TaKWe BapHa-
A,

Tepmun "kpucTtaymmdeckasi popmMa" OTHOCHTCS K OINpeaelieHHOW KOH(UTypaIruu pemeTKd KprucTaInde-
CKOTO BelecTBa. Pasnuunble kpuctaiumieckue GopMbl OJHOTO M TOTO XK€ BEIIECTBa OOBIYHO MMEIOT pa3HbIC
KPHUCTAJUTUUCCKUE PEIICTKU (HAPUMEp, IEMEHTAPHBIC STYCHKU), U OOBIYHO UMCIOT pa3HbIC (PH3MYCCKHE CBOW-
CTBa, OOYCIIOBJICHHBIC UX PAa3IMYHBIMH KPUCTAIUTMICCKHMH PEIICTKAMH, & B HEKOTOPBIX CIyJasX UMCIOT pa3-
JIMYHOE COJICPIKAHKME BOJIBI WIIH PACTBOPUTENS. Pa3inyHbIe KPUCTAILUTUYCCKUE PEIICTKH MOXKHO ONPEACISATh M-
TOJIAMH OTIPE/ICICHUS XapaKTCPUCTHK TBEPBIX BEIIECTB, TAKIMHU KaK MOPOIIKOBas PEHTTCHOBCKas MUGPaKIIHs
(XRPD). Ipyrue MeTobI ONpeeNieHUs] XapaKTepUCTHK, Takue Kak AuddepeHraibHas CKaHUPYOMast KaJTopH-
metpus ([ICK), tepmorpaBumerpudeckuii ananu3 (TT'A), nuHamudeckas cop6ius mapoB (DVS) u T.1m., Takke
MIOMOTAIOT UACHTH(PHUINPOBATH KPUCTAIHYECKYIO (OPMY, a TAK)Ke IIOMOTAIOT ONMPEICTUTh CTAOMIBHOCTD M CO-
JiepKaHWEe PACTBOPUTEIIST/BOIHI.

Pasnmiunble KpucTammnaeckue (GopMBI OIPEAIEICHHOTO BEMIECTBA, TAKOTO KaK COSANHEHHE 1, MOTYT BKJIIO-
JaTh Kak 0e3BOJIHBIC (POPMBI ATOTO BEIIECTBA, TAK U COJNLBATUPOBAHHBIS/THIPATUPOBAHHBIE (HOPMBI ATOTO BeTe-
CTBa, TNIc KaXJas U3 yKa3aHHBIX OE3BOAHBIX M COJHBATHPOBAHHBIX/TUAPATHPOBAHHBIX (OPM pa3muuacTcs OT
JPYTUX TPU TOMOIIHU MOPOLTKOBON PEHTICHOBCKON MU(PPAKIIUN WK JPYTUX METOJOB OMPEACICHUS XapaKTepH-
CTHK TBEPJBIX BEIIECTB, KOTOPHIC YKA3hIBAIOT HA Pa3IHMYHbIC KPUCTAIUIMYCCKIE PEHICTKH. B HEKOTOPHIX cirydasix
OJTHAa KpUCTAJUTHYecKas hopMma (HampuMep, HACHTUDUIIMPOBAHHAS 10 YHHKATHLHON TOPOIIKOBOW PEHTI€HOBCKOM
mudpakrorpaMme) MOXKET UMETh IIEPEMEHHOE COJCPKAHUE BOJBI MM PACTBOPHUTEINS, IIPH 3TOM pEIIeTKa OCTa-
€TCsI TIPAKTUYCCKU HEU3MEHHOH (Kak W PEHTICHOBCKAs TU(paKTOrpaMma), HeCMOTpPSI Ha H3MCHEHHUE COCTaBa 110
BOJIC /WU PACTBOPUTEITIO.

B HEKOTOPHIX BapHaHTax peaju3alydy HACTOSIIEro N300peTeHNs COSAMHEHNUS (WIIN UX TUAPATHl U COJIbBa-
TBI) COTJIACHO HACTOSIIEMY M300pPETCHUIO TOTOBST MApTUSAMH, KOTOPHIE HA3BIBAIOT MapTHAMH, 00pasaMy WiH
cocraBamu. [lapTum, 0Opa3mbl MK COCTaBBI MOTYT COACPKATh COCAMHEHUS, TIPEICTABICHHBIE B HACTOAIIEM I0-
KYMEHTE, B JIIO00H M3 KPUCTAIUITMYECKIX WM HEKPUCTAIIIMYECKUX (POPM, OTMCAHHBIX B HACTOAIMIEM JOKYMEHTE,
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BKITIOYAsi THAPATUPOBAHHBIC U HETHIPATUPOBAHHBIC (DOPMBI U KX CMECH.

CoenuHEeHHs, ONMCAHHBIE B HACTOSIIEM JOKYMEHTE, MOTYT COAEPKATh BCE N30TOIIBI T€X aTOMOB, KOTOPHIE
BXOJST B UX COCTaB. MI30TOMBI BKIIIOYAIOT aTOMBI, IMEIOIINE OJIUH U TOT K€ ATOMHBIA HOMEp, HO pa3HbIe Macco-
BbI€ yKciia. HanmpumMep, H30TOMBI BOJOPO/ia BKIIOYAIOT TPUTHHN U IEUTEpUT.

B HEKOTOPHIX BapHaHTaX peann3aliyl HACTOSIIETO N300PETEHHS COSANHEHHS, TPEICTABICHHBIC B HACTOS-
meM JOKYMEHTe (HampuMmep, CoeAnHeHne 1) MM MX COJH WM WX KPUCTAJUINYEeCKHEe (hOPMBI IO CYIIECTBY BBIIC-
neHsl. TepMuH "0 CYIIECTBY BBIACICHHBIN" O3HAYAET, UTO COCIMHEHUE WM COJIb 10 MEHBIIEH Mepe 4acTUIHO
WITH TIO0 CYIIECTBY OT/IENICHBI OT CPEebl, B KOTOPOH OHM OBLITH MOIYYEHBI WM 00HApYXeHbI. YacTHIHOE BEIIEIC-
HHME MOXET BKJIIOYATh, HAIIPUMEP, KOMITO3HIIMIO, 000TAIIEHHYIO COSIMHEHHEM, COJISIMU WIIM KPUCTAIIIMIECKUMHU
(hopmamu, ONMMCAaHHBIMU B HacTOsIIEM JOKyMeHTe. CyIIeCTBEHHOE BBIAEICHHE MOXKET BKIFOYaTh KOMIO3HUIIHH,
coJiepxalle o MeHslel Mmepe npumepHo 50%, mo MeHbled Mepe mpumepHo 60%, mo MeHbLIEH Mepe mpu-
MepHo 70%, o menbiel Mepe npumepHo 80%, mo menbuieit Mepe npumepHo 90%, no MeHblIel Mepe IpUMep-
HO 95%, 1o MeHbILEel Mepe npuMepHO 97% uiu npu Mo MeHbIIel Mepe npumepHo 99 mac.% coeanHeHuH, co-
JIel WM KPUCTAIUTNYECKUX (DOPM, IPE/ICTABICHHBIX B HACTOSIIIIEM IOKYMEHTE.

B nHacrosmiem mokymeHte TepMuH "(papMaleBTHIeCKH MpUEeMIIEMbIH" OTHOCHTCS K TaKUM COCIUHEHUSM,
MaTepHuajiaM, KOMIO3HIINSAM H/HIH JIEKapCTBEHHBIM (opMaM, KOTOPEIE, B paMKaX 3IpaBOTO MEIUIIMHCKOTO CYXK-
JICHHA, TOIXOIAT UL IPUMEHEHHUS B KOHTAKTE C TKaHSMH UYEIOBEKa M XKMBOTHBIX 0e3 Upe3MepHON TOKCHIHO-
CTH, pa3fpakeHUs, aJUIEPTUIEeCKON peakIuy MIN APYTUX MPOoOIeM M OCIOXHEHHUH, W KOTOphIe 00JamaioT pa-
3YMHBIM COOTHOIIICHHEM PHCK/TIOIb3A.

CriocoObI oTy4YeHHs COSAMHECHUS 1.

Hacrosmuii TOKyMEHT JOMOJHUTENBHO OTHOCHTCS K CIIOCO0y MOYYeHMs] COeIUHEHUs |, Ipu 3TOM yKa-
3aHHBIN croco0 MOXKHO MacmTadbupoBats. Criocod noydenus coeannenus 1 onmcan B US 2015/0307493, non-
HOE ONMCaHHE KOTOPOTO BKIIOYEHO B HACTOSIIUHA JOKyMEHT MOCPEACTBOM CChUIKH. 110 cpaBHEHHIO cO CHOCO-
6om, onmcanueM B US 2015/0307493, npeanaracMplii B HACTOSIIIEM JTOKYMEHTE CIIOCO0 MMEET ONpE/ICIICHHBIC
NPEUMYIIECTBa, YTO JeIaeT ero NPUTroJHBIM I MaciuTabupoBaHus. Hanpumep, B peaiaraeMoM B HACTOSILEM
JOKyMEHTe crocobe MPUMEHSIOT MEHEe ONAacHBIE peareHTHI, IPU 3TOM 00ECHeYMBAIOT MOIYYCHHE MPOTYKTOB
XOPOIIIETO Ka4ecTBa ¢ BBICOKMM BBIXOJ0M. Kpome Toro, crmoco0, onmcaHHBIH B HACTOSIIEM JTOKYMEHTE, II03BO-
JISIET TOMy4YaTh coequHeHue 7 (CM. HIDKe) in situ 6e3 BBIJICICHHUS COSAMHEHHS 7, 9TO 00eCreunBaeT OOJBIIYIO
3¢ dexTHBHOCTH B OOIBIIMX MacIITabax.

B HEKOTOPHIX BapHaHTaxX pealn3alii HACTOSIIETO N300pEeTEeHNs CIIOCO0 MOIYYCHUS COeTUHEHNS | BKITIO-
YJaeT IpUBEACHNE BO B3aUMOACHCTBHE COCTUHECHHUS 8:

O  Tozun

CoemmHeHMe 8,

¢ B1, roe Bl npexacrasiseT co6oii OCHOBaHUE.

B HEexoTOpBIX BapHaHTax pealM3alny HacTosImero n3odperennus B1 mpencraisier co0oil OCHOBaHUE THI-
POKCH]I MIETOYHOTO METajlla, TAKoe KaK THIPOKCHA HaTpusa. B3ammopeticteue coennHerns 8 ¢ Bl moxHO mpo-
BOJIUTH B paCTBOpUTENE. B HEKOTOPHIX BapHaHTaX peaTu3alliy HACTOSIIEro N300peTeHNs YKa3aHHbBIN pacTBOPH-
TENIb COAEPKHUT IPHUPHBIA PACTBOPUTENb, TakoH Kak 1,4-nuokcaH. DQupHBIE pacTBOpHUTENH, Takue Kak 1,4-
JIMOKCaH, MOTYT 00€CIIeYnBaTh IOJyYeHHUE COSTMHEHHS | ¢ BRICOKMMH BBIXOJAMH M XOpPOILEero KayecTBa. B He-
KOTOPBIX BapHaHTaX peaslM3alyy HaCTOSIIETO H300peTeH s B3anMoaeicTBre coequaenns 8 ¢ Bl mpoBoasar npu
TIOBBIIIEHHON TeMIIepaType, HampuMep, Mpu TemrepaType ot npumepHo S0°C no nmpumepno 85°C (Hampumep,
ot ipumepHOo 60°C o mpumepro 80°C mmm ot mpumepHo 65°C 1o npumepHo 75°C). B HEKOTOPBIX BapHaHTax
peanm3anuy HacTOSAIIET0 N300peTeHus TeMIieparypa cocrapiseT npuMmepHo 70°C. B HEKOTOPBIX BapHaHTax pe-
IM3alyy HacTosIero u3odpereHus Bl obecrnieunBaroT B MOJSAPHOM HM30BITKE IO OTHOLIEHHIO K KOJIMYECTBY
coenuHeHus 8. B HEKOTOPBIX BapHaHTax pealn3allid HACTOSIIETO M300peTeHHs NMPUMEHSIOT OT 3 10 4 wuiH
npuMepHo 3,5 3kxB. B1 Ha 1 9kB. coenuHeHus 8.

B HekoTophIX BapuaHTaX peanu3aliy HAcTOSIIEro N300peTeHUs COCO0 JOTOIHUTENBEHO BKIIIOYAET MPHU-
BeJIEHHE BO B3aUMOJCHCTBUE COECTUHEHUS 7:
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C coenMHeEHnEM 9:
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9 Tozun

CoenuHeHne 9

B npucytcTBun P2 m B2 ¢ monyuenuem coemunenus 8, rae P2 npencrasiser co0oii KaTamu3aTop Ha OCHO-
Be TIEPEXOTHOTO MeTallIa, a B2 mpeacraBiseT co6oi 0CHOBaHNE.

B HexoTophIX BapmaHTax OoCyIIecTBICHHS P2 mperncraBiseT co0ol KaTalu3aTOp Ha OCHOBE MEPEXOIHOTO
MeTaijia, TakoW Kak MajlaueBbld KarajuzaTop. llpuMepsl mamiagueBbIX KaTaiu3aTopoB BKItovaroT [1,1'-
ouc(audennndochuno)peppoueH|auxnopnamiagui(Il) (Pd(dppf)Cl,, manpumep, Pd(dppf)Cl,-CH,Cl,), nu-
xsop(6uc { au-Tper-0yTin|4-(anmernnamuno)penmi|pocdopanmn } )nammaanit  (Pd-132), Pd(PPh;)s u Terpa-
kuc(tpu(o-rommn)pochun)namiaauii(0). B HEKOTOPBIX BapuaHTax pealu3alldiil HACTOSIIEr0 u3o0percHus P2
npexactasisier coboit Pd(dppf)Cl,. B HexkoTophIX BapuaHTax peaju3alliil HACTOsMIEro u3odperenus B2 mpen-
cTaBisier co00il ocHOBaHHMe OMKapOOHAT IIENIOYHOTO METalla, Takoe Kak OmkapOoHAT HaTpus. B HEKOTOPBIX
BapHaHTaX pealu3allii HACTOSIIEro u3o0peTeHms B2 mpencrasiser co0oil OCHOBaHWE KapOoOHAT MISIOYHOTO
Metaia, Takoe kak K,COs. BzanmopelicTBrue coeiMHeHNUS 7 ¢ COSAMHEHUEM 9 MOYKHO TIPOBOAMTH B PACTBOPH-
Tene. B HEKOTOPHIX BapHaHTaxX peaNn3alliil HACTOSIIET0 M300peTeHHS YKa3aHHBIH PacTBOPUTENH COICPKHUT
MPOTOHHBIN PacTBOPHUTENb, Y(OUPHBIA PACTBOPUTENh WIIM UX CMECh. B HEKOTOpHIX BapHaHTax pealn3aluyl Ha-
CTOSAIIEr0 N300peTeHNs] YKa3aHHBIA PacTBOPUTENH COACPIKUT BOIy, 1,4-THMOKCAH WM MX CMECh. B HEKOTOPBIX
BapUaHTax peajn3alliy HACTOSIMIETO M300pETeHHs B3aUMOCHCTBHE COSAMHEHUS 7 C COCAMHEHNEM 9 MPOBOIST
TP TIOBBIIIICHHOW TeMIlepaType, HampuMep, mpu temneparype ot npumepao 80°C o nmpumepHo 100°C (ma-
npumMep, ot npumepHo 85°C mo mpumepHo 95°C). B HEKOTOPBIX BapHaHTax pea3alii HACTOSIIEro H300peTe-
HUS TeMIeparypa cocTtaBisgeT npuMmepHo 90°C. B HEKOTOpBIX BapHaHTax pealli3allii HACTOSIIETO N300peTEeHUS
MIPUMEHSIIOT IPUMEPHO 1 dKB. coenHeHus 9 Ha | 9KB. COSTUHEHMS 7 WU COSTUHEHUS 6 (CTPYKTYPY CM. HHXKE).
B HEKOTOpPBIX BapHaHTax peainn3aliy HacTosIero n3zooperenus P2 obecrneunBaroT B JOCTATOYHOM KaTaIUTHIE-
ckoM konudectse. Hampumep, npumenstot ot npuMepHo 0,01 no npumepro 0,05 umu npumepso 0,03 3xB. P2 Ha
1 okB. coenuHeHus 7. B HEKOTOPBIX BapHaHTaxX pealM3ally HacTosIIero n3oopereHus B2 obecneunBaioT B Mo-
JSIPHOM M30BITKE 10 OTHOLICHHUIO K KOJIMUECTBY COEAMHEHHUS 9. B HEKOTOpBIX BapmaHTax pealM3aliyl HacTOs-
I1ero U300peTeHus MPUMEHSIOT OT 2 10 3 Wi npuMepHo 2,5 3kB. B2 Ha 1 3kB. coeanHenus 9.

B HeKxoTOpHIX BapHaHTaX peaH3alii HACTOAIIETO W300pPETeHUs CIIocod JOMOTHUTENBHO BKIIIOYAET TPH-
BEJICHHE BO B3aUMOJCHCTBHE COCTUHEHHUS 6:

Br

CoenmHeHMre ©

c 4,4,4'4'5,5,5, 5 -okramernn-2,2'-6u(1,3,2-nrokcadboponan) B npucyrcteur P3 u B3 ¢ momydenuem co-
enuHeHus 7, tae P3 mpencraBisieT co0O KaTanuM3aTop Ha OCHOBE MEPEXOJHOro MeTauia U B3 mpeacrasiser
co0o¥ OCHOBaHHUE.

B HexoTOphIX BapuaHTax oCylIecTBICHUs P3 mperncraBisger coOOW KaTalu3aTOp Ha OCHOBE MEPEXOIHOTO
MeTaljia, TakoW Kak MajiaueBbld KatajuzaTop. llpuMepsl mamiagueBbIX KaTaiau3aTopoB BKItovaroT [1,1'-
ouc(audennndochuno)dpeppoueH|auxnopnamiagui(Il) (Pd(dppf)Cl,, manpumep, Pd(dppf)Cl,-CH,Cl,), nu-
xyop(6uc { tu-tpeT-0yTrin|4-(numetmiaMuHo ) peHm |pocopanwmn} )namwtanuit  (Pd-132), Pd(PPbs), m Terpa-
kuc(tpu(o-rosmn)pochun)nammaanii(0). B HEKOTOPHIX BapHaHTaX peaHM3allii HACTOAMEro n3oOpereHus P3
npencraisier coboit Pd(dppf)Cl,. B HeKoTOpBIX BapmaHTax peanm3aliil HacTosIero u3obperenus B3 mpen-
CTaBIIsET cOOOM OCHOBaHME alleTaT IIEJIOYHOTO METalla, TAKOe Kak aleraT Kauus. B3amMmomencTBie coequHe-
Hus 6 ¢ 4,4,4',4',5,5,5',5'-okrametmi-2,2'-6u(1,3,2-nuoxcabopoian) MOKHO MPOBOIUTH B pacTBOpHUTelNie. B HEKO-
TOPBIX BapUAHTAX PEATH3aLUU HACTOSIIETO W300pETEHUs YKa3aHHBIA PacTBOPUTEIh COJCPKHUT S(UPHBINA pac-
TBOPHUTEIb, TaKOH Kak 1,4-mHoKcaH. B HEKOTOPHIX BapHaHTAX pead3allid HACTOSIICTO M300PETCHUS B3aMMO-
nerictBue coequnaeHus 6 ¢ 4,4,4',4'.5,5,5',5'-okramerun-2,2'-6u(1,3,2-1uokcadbopoiial) IPOBOASIT MPH HOBBIIICH-
HOW TeMIiepatype, HalpuMmep, pu TeMriepatype ot npuMmepHo 70°C mo npumepHo 90°C (manpumep, ot 75°C no
npumepHo 85°C). B HEKOTOpBIX BapHWaHTax peaju3alliil HACTOSIIET0 M300pETeHUs TeMIlepaTypa COCTaBIISET
npumepHo 80°C. B HEKOTOpBHIX BapHaHTAX pealM3allMH HAcTosIIero m3obpereHus pearenrt 4,4,4'.4'5,5,5',5'-
okramermi-2,2'-6u(1,3,2-nuokcaboposan) oGecrieunBaroT B MOJIIPHOM M30BITKE 110 OTHOLIEHHIO K KOJMYECTBY
coequHeHUS 6. B HEKOTOPHIX BapHaHTaX peaM3aldd HCIONB3YIOT OT HMPUMEPHO 2 JO MPHUMEPHO 2,5 IKB.
4,44'4'55,5' 5'-okramernn-2,2'-6u(1,3,2-mruokcadboponan) Ha 1 3KkB. coequHeHus 6. B HEKOTOpPHIX BapHaHTaX
peam3anuu HacTosmero n3odpereHus B3 obecrieunBaroT B MOJISIPHOM H30BITKE TI0 OTHOIICHUIO K KOJMYECTBY
coerHEHU 6. B HEKOTOPBIX BapHUaHTaX peaM3allii HACTOSIIETO N300pETEHHS MPUMCHSIOT OT TIPUMEPHO 3 110
npuMepHo 3,5 9kB. B3 Ha 1 9kB. coeauHeHns 6. B HEKOTOPHIX BapHaHTaX peasin3aliy HACTOSIIETO H300pEeTEeHUS
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P3 obecrnieunBarOT B JOCTATOYHOM KAaTATUTUICCKOM KOJIUYCCTBE. B HEKOTOPBIX BapHaHTaX peain3alidd HaCTOs-
mero nzobperenus npumerstot ot 0,01 go 0,05 wmu npumepno 0,03 sxB. P3 Ha 1 5kB. coenuHeHus 6.

B HekoTOpHIX BapHaHTaX pealn3aldy HACTOSIIETO M300pETCHUS B3aWMOJICHCTBHE C TOIYYEHHEM COEIH-
HEHHA 7, a 3aTeM C MOJIyYEeHHEM COSIMHEHUS 8, IPOBOIST B TOM K€ PEaKIIMOHHOM cocyne 0e3 BBIICICHHS CO-
equHenns 7. Korma B3anMopaeicTBue ¢ TIOTydeHUEM COSIUHEHUS 7, a 3aTeM COCTUHECHHS 8, IPOBOJISAT B TOM KE
pPEaKIMOHHOM cocyie (0e3 BBIISICHUs COSIMHECHHsI 7), COeMHEHNE 8§ MOXKeT ObITh 00pa30BaHO M3 COSAMHECHHN
7 u 9 6e3 nobasnenus P2, Hampumep, ¢ mpuMeHeHHeM P3 (katanu3aTop Ha OCHOBE IMEPEXOIHOTO METAIIA) B TOM
JKe PEeaKIIHOHHOM COCY/ie, B KOTOPOM ITONy9asid COeUHEHNE 7. AJIbTepHATHBHO, PEaKIIH COUYCTAHHS C TOTyde-
HUEM COCIUHCHHS § U3 COCTUHCHUSA 6 MOXHO MPOBOJUTE B JIBE OTICIBHBIC CTAJNU, TJIe COCUHCHHUE 7 BBIICIS-
10T, ¥ BO B3aUMOJCHCTBUY UCTIONB3YIOT P2 1iist monmyyeHust coequHeHust 8 U3 coeuHeHus 7.

ATNBTEpHATUBHO, COCAMHEHUE 8§ MOXKHO MOJIy4aTh CIIOCOOOM, BKITFOUYAIOIIAM IPUBEICHUE BO B3aUMOJICHCT-
BHE COeTMHEHUS 6 ¢ coequHeHueM 15:

CoenuHeHme 15

B npucytctBun P4 u B4, e P4 npencrasnser co0oil kaTanu3aTop Ha OCHOBE NEPEXOTHOTO MeTallia, a B4
MpeICTaBIsIeT COO0 OCHOBaHHE.

B HekoTophIX BapuaHTax ocymiecTBieHHs1 P4 mpencraBnseT co0Oi KaTtaiu3aTop Ha OCHOBE NEPEXOTHOTO
MeTaJlla, TAaKOW KakK MaJUIaJueBBIA Karanu3atop. [IpuMepbl mayuiaJueBbIX KaTalu3aTOpOB BKITIOYAIOT 4-(Iu-
tpeT-0yTHadocdnHo)-N,N-tumerunannnmui-guxnopnamiaguid  (2:1), Pd(dppf)Cl, (wanpumep, Pd(dppf)Cl,-
CH,Cl,), nuxnop(6uc{au-tper-0ytun[4-(numermnamuto)penu]-pochopanun ) )namiaguii (Pd-132), Pd(PPh;),
u Terpakuc(tpu(o-roani)pochun)namanuii(0). B HEKOTOPEIX BapHaHTax peajin3alliy HACTOSIIEro M3o0pere-
Hus P4 npencrasnser coboit 4-(au-tper-OyTindochuno)-N,N-gumernnanuians-quxnopnauaauii (2:1). B ne-
KOTOPBIX BapuaHTaX pealu3alliu HacTrosero uzodperenus P4 mpexacraenser coboit Pd(dppf)Cl, (mampumep,
Pd(dppf)Cl,-CH,Cl,). B HekoTOphIX BapuaHTaX peaau3allii HACTOSIIETO n300peTreHuss B4 npencrasisier coboi
OCHOBaHHE, Takoe Kak (GhTopua 1e3us. B apyrom BapuanTe peanu3aniy HacTosIIero n3ooperenus B4 mpencras-
nsieT cobolt ocHOBaHHME KapOoHAT MIENOYHOTO MeTauia, Takoe kak K,COs;. B3zaumMmopeiictBue coemuHeHus 6 ¢
COEIMHEHHEM 15 MOXXHO MPOBOIUTH B pacTBOpUTENIe. B HEKOTOPHIX BapHaHTaX peajH3alliyd HACTOSIIETO H30-
OpeTeHUsT yKa3aHHBIH PacTBOPUTEIh COJCPKHUT IPOTOHHBIH PACTBOPHUTENH, SOUPHBIA PACTBOPUTEIH WM UX
cMech. B HEKOTOPBIX BapHaHTax pealn3aliii HACTOSIIEr0 H300peTeHUs B3aUMO/ICHCTBHE TIPOBOJISIT B PACTBOPH-
Tene, coaepikameM |,4-auokcaH, BOJLY WIM UX CMECh. B HEKOTOPBIX BapHaHTaxX pealn3alliy HACTOSIIETO M30-
OpeTeHHs] B3aMMOJACHCTBUE COEIMHEHMs 6 ¢ COeAMHEHHEM 15 MpOBOAAT MPH INOBHILICHHOW TemriepaType (Ha-
OpUMep, TIPU TEMIEepaType BhIINIC KOMHATHOW), HAPUMEp, MPH TEMIIEpaType KUICHUS C OOPATHBIM XOJIOIUITb-
HHUKOM. B HEKOTOPBIX BapHaHTaxX peaM3aluy HACTOSIIEro n300peTeHust IpUMeHsIoT npuMepHo 1 skB. Coenu-
HeHue 15 Ha 1 9kB. coeauHeHUs 6. B HEKOTOPHIX BapHaHTaX peajn3allii HaCTOsIIero n3oopereHus B4 obecrie-
YHBAIOT B MOJISIPHOM HM30BITKE TI0 OTHOIIECHHUIO K COSINHEHHIO 6. B HEKOTOPHIX BapHMaHTax pealn3alidy HaCTOs-
eTo N300pEeTeHHs MPUMEHSIOT OT 3 10 4 uiu npuMepHo 3,5 7kB. B4 Ha 1 okB. coequaenus 6. P4 o0pr4HO 0bec-
MIEYNBAIOT B JOCTaTOYHOM KaTaJIMTHYECKOM KOJNHMYECTBE. B HEKOTOPHIX BapHMaHTaX peaqu3allii HACTOSIIETO
n3o6perenus npumenstor ot 0,01 mo 0,1 umu npumepro 0,05 skxB. P4 Ha 1 5kB. coeuHeHNUS 6.

B HEKOTOPHIX BapHaHTaX peasM3aIliiil HACTOSAIIETO H300PETCHUS COSAMHEHNE 15 MOXKHO MOIYYIHTh CIIOCO-
00M, BKIIIOYAIOIIUM TPHUBEICHHE BO B3amMojchcTBHe coeauHeHus 9 ¢ 4,4,4'4'55)5" 5 -okramernn-2,2'-
6u(1,3,2-mmokcaboponan) B npucyrctsun P8 u B8, rne P8 npencrasiser coboil katamusarop Ha OCHOBE Iiepe-
XOJHOTO MeTayia U B8 mpencrasiser co0oii OCHOBaHUE.

B HexoTophIX BapuaHTax ocymiecTBieHHs1 P8 mpencranseT co0oi KaTtaiu3aTop Ha OCHOBE MEPEXOHOTO
MeTaJlla, TAKOW KakK MalUTaUueBhIi KaTtanu3atop. [IpuMepsl maaiaueBhIX KaTaan3aToOpOB BKIFOYAIOT TPUC (IIH-
oemswmmnenaneton) aumamtaguid  (0)  (Pdy(dba);, 4-(au-tper-Oytmndocduno)-N, N-AuMeTHIaHWIHH-
muxnoprnamnaguid  (2:1), Pd(dppf)Cl,, (mampumep, Pd(dppf)Cl,-CH,Cl,), nuxnop(6uc{gu-tper-oyrnn[4-
(mametnnamuHO ) eHmt | hochopaHn } )maniaaui (Pd-132), Pd(PPhs), u TeTpakuc(Tpu(o-
tosmn)pochun)nammaanii(0). B HEKOTOPHIX BapraHTaX peaiM3alii HACTOSIIero n3ooperenus P8 npencrasuser
coboit Tpuc (mubensunmunenaneTon) aunamianui (0) (Pdy(dba); (Hampumep, riae Kak JUTaHA MOXHO JOOABUTH
nmurakiorexcni(2',4',6'-rpumsonponmnondermn-2-ui)pochun (Xphos)). B HEKOTOPHIX BapuaHTax pean3aiyuu
Hacrosiero n3ooperenust B8 mpencrasiser co0oil oOCHOBaHHME alleTar IIEJIOYHOTO MEeTajlla, TaKoe Kak areraT
kanus. BzammoneiictBue coenuuenus 9 ¢ 4,4,4'4'5,5,5',5"-okramermn-2,2'-6u(1,3,2-auokcaboponiaH) MOKHO
MPOBOJIUTH B PAacTBOpUTENE. B HEKOTOPBIX BapuaHTaX peasM3aldy HACTOSIIET0 M300peTeHHs yKa3aHHBIH pac-
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TBOPUTEIb COICPIKUT I(PUPHBIA PACTBOPUTEIH, TAKOH Kak 1,4-muokcaH. B HEKOTOPBIX BapHaHTaX pearu3alliu
HACTOSIIETO W300peTeHUs B3auMojeicTBue coemuHenus 9 c¢  4,4,4'4'5)5,5',5"-okramernn-2,2'-6u(1,3,2-
JTIMOKCA00pOITaH) MPOBOIST MPH TeMIiepaType oT npuMepro 75°C no npumepHo 95°C. B HEKOTOPHIX BapHaHTaX
peaNm3anyy HaCcTOSIIEero H300peTeHHs TeMIiepaTypa coctapisieT ot nmpumepHo 80°C mo npumepro 90°C umu ot
npumepHo 80°C mo mpumepHOo 85°C. B HEKOTOPBIX BapWaHTaxX peallM3allid HCIIONB3YIOT MPUMEPHO 2 JKB.
4,44'4'55,5' 5'-okramernn-2,2'-6u(1,3,2-mruokcadoponan) Ha 1 3kB. coequHeHus 9. B HEKOTOpPHIX BapHaHTaX
peaM3aIuy HACTOAIIEeTo n300peTeHus: B8 obecreunBaroT B MOJIIPHOM U30BITKE 10 OTHONICHHIO K COCAMHCHHIO
9. B HEKOTOPBIX BapraHTaX pear3allii HACTOSIIETO N300peTEeHHUs MPUMEHSIIOT OT IPUMEPHO 2 10 IPUMEPHO 3
9kB. B8 Ha 1 3kB. coemunenus 9. P§ o6bruHO 00ecneynBarOT B JOCTATOYHOM KaTaJUTHIECKOM KoJmdecTe. B
HEKOTOPBIX BapHaHTaX peanu3alyy HacTosmero nzooperenus npuMmenstoT ot 0,01 mxo 0,1 wmu nmpumepno 0,025
9kB. P8 Ha 1 3KkB. coenmueHus 9.

B HEeKOTOpBIX BapHaHTaxX peaM3alliil HACTOSIIETO M300pETeHUS COeTNHEHNE 6 MOYKHO IMOJy9aTh B COOT-
BETCTBUU ¢ Tporieaypamu, omrcanHbiMH B maTeHTte CIIIA Ne2015/0307493, KOTOpEI BKIIOYEH B HACTOSIIEE
OIKCaHKE TIOCPECTBOM CCHUTKH BO BCEH €ro TOIHOTE.

B HEKOTOpBIX BapHaHTaX pealu3allid HACTOSIICTO W300pETEHHs COCAMHCHUE 6 MOIYYalT CIIOCOO0M,
BKITIOYAOIIUM IIPUBEJICHHUEC BO B3aUMOJICHCTBUEC COCTUHEHHUS 5:

Br

CoenuHeHMne 5

C METHIIUPYIOIUM areHToM u BS, roe BS mpencraBnser co0oit ocHoBaHMe. B HEKOTOPBIX BapHaHTaX pea-
JIM3AIMY HACTOSIIIETO H300PETCHUS YKa3aHHBIA METHIMPYIOIIUI areHT npeAcTaBiseT codor metmwmonun (Mel),
JUMETWICYIb(GAT, JUMETIIKAPOOHAT WIH XJIOPH] TETPAMETHIAMMOHU. B HEKOTOPHIX BapuaHTax pearu3aliu
HACTOSIIETO M300pPETCHUS YKa3aHHBIH METIITUPYIOIIUI areHT MPEeICTaBIseT OO0 METHINOIUA. B HeKoTOphIX
BapHaHTax peaju3aliy Hacrosmero nzobpereHus BS mpencraBisier co0oif ocHOBaHHME KapOOHAT IMIETIOYHOTO
MeTaia, Takoe kak kapooHat kanmus (K,COs). B HEKOTOPBIX BapHaHTax pealin3aliyd HACTOSIIETO N300peTEeHUS
B3aMMOJICHCTBHAE COCIMHEHUS 5 ¢ yKa3aHHBIM METHJIMPYIOIIMM areéHTOM HPOBOIST B PAaCTBOPHTEINE, COACpIKa-
eM, HalpuMep, alpOTOHHBIN pacTBOPUTEINb, Takoi kak N'N-gumerundopmamun (JJMPA). B HekoTOphIX Ba-
pHaHTaxX peayM3aIliii HACTOSIIETO N300pEeTEeHNs B3aUMOICHCTBIE COSMHEHUS 5 C YKa3aHHBIM METHIHPYIOLTIM
areHTOM MPOBOMSIT MpPHU MOBBIMIEHHOHN TemnepaType oT npuMepHo 10°C no mpumepno 20°C unu OT NpUMEPHO
15°C no npumepno 20°C.

B HeKkoTOpBIX BapHaHTaX peaqu3alii HACTOSIIETO M300pETEHHs] COCAMHEHHE 5 TOIYyYaloT CIIocoO0M,
BKITIOYAIOIITNM IIPUBEJICHNE BO B3aNMO/ICHICTBIE COeTNHEHHS 4:

o, 0
HoN °s_

HO
Br

CoenmuHenve 4

¢ 2-6pom-2-MeTmnpornanomtopomMuioM u B6, roe B6 npeacrariser coboit ocHoBaHMe. B HekoTOpBIX Ba-
pHaHTaX pealu3aliy HacTOsIIero n3oopereHust B6 mpeacrarnser coboi kKapOOHAT IIEIOYHOTO METaa, TaKOH
kak kapOonat xamus (K,COj;). B3aumogeiicteue coenuaeHus 4 ¢ 2-0poM-2-MeTHIIPONaHOMIOPOMHUIOM MOXKHO
MPOBOAUTDH B MPUCYTCTBUU pacTBopuTelis. Hampumep, yka3aHHBIH pacTBOPUTEINb COACPKUT alleTOHUTPUI, BOAY
WM X CMeCh. B3anmopeiicTBue coequHeHus 4 ¢ 2-0poM-2-MeTHIIITPOITaHOMIIOPOMHUZIOM MOXHO MPOBOANTD IPH
MOBBIIIEHHON TeMnepaType, HapuMmep, Ipu Temrneparype ot npumepHo 60°C no nmpumepro 90°C. B HexoTopbIx
BapHaHTaX pealln3alliyl HACTOSIIET0 H300PETCHUS TEMITEpaTypa cocTaBisieT npumepHo 75°C.

B HeKkoTOpBIX BapHaHTaxX peanu3alii HACTOSIIETO W300pEeTeHHs COeAWHEHHE 4 MOIy4aloT CIIocoOoM,
BKITIOYAIOIITIM IIPUBEICHHE BO B3aNMOICHCTBHE COSTNHEHHS 3

o, 0
OoN b

HO
Br

CoenmuHeHMne 3

C BOCCTaHABJIMBAIOLINM areHTOM. B HEKOTOPBIX BapHaHTaxX peajr3alii HACTOSIIEr0 M300peTeHHs yKa-
3aHHBIM BOCCTaHABJIMBAIONINH areHT MpeJCcTaBiIseT coool ruapocynbhut Hatpus win H,/Ni Penes. Bzanmonei-
CTBHE COEIMHEHHMS 3 C YKa3aHHBIM BOCCTAHABIIMBAIOIINM areHTOM MOXKHO MPOBOJANTH B IPUCYTCTBUH PACTBOPH-
Tens. B HEKOTOpBIX BapHaHTax peaM3alldd HACTOSIIETO H300PETEHUs! YKa3aHHBIH PAaCTBOPUTEIb COAEPKHUT
MIPOTOHHBIN PACTBOPHUTENH (TaKOW Kak BOJAa W METaHOJ), dPHUPHBIA pacTBOPUTENH (TeTparuapodypaH) WIH HX
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CcMech. B HEKOTOPHIX BapHaHTaX peallu3alliyl HACTOSIICTO N300PETEHUS B3aUMOJICHCTBAE COCIUHCHUS 3 U TH-
pocynb(huTa HATPUS MPOBOIAT B BOJIE, TETParuapodypaHe Wil UX CMECU. B HEKOTOPBIX BapHaHTaX peain3aluu
HACTOSAIIETO M300peTeHNs B3anMoeiicTBre coennuenust 3 ¢ Hy/Ni PeHest mpoBoasT B MeTaHome. B HEKOTOPBIX
BapUaHTaX peaju3allii HACTOSIIEro N300peTeHHs B3aUMO/ICHCTBUE COSIMHEHUs 3 ¢ yKa3aHHBIM BOCCTaHABIIH-
BAIOIM areHTOM IPOBOJIT IPH KOMHATHOW TeMmIeparype. B HEeKOTOPhIX BapuaHTaX peajr3aldy HACTOSIIETO
M300peTeHUs TUAPOCYIHGUT HATPHUS HCIONB3YIOT B KOMOMHAIMK ¢ OMkapOoHATOM HaTpus. B3aumoneincTBue
COoeMHEHUS 3 ¢ THAPOCYIb()HUTOM HATpHs U OMKapOOHATOM HATPHS MOXKET MPUBOJNTH K TOTYUCHHUIO COSIHHE-
HUs 4 B OoJlee MATKUX YCJIOBHSX IO CPaBHEHHIO ¢ TiporieccoM ¢ mpuMmenenneM H,/Ni Penesi, KOTOpbIii MOXKET
OBITh OITACHBIM B OOJIBIIIMX MACIITA0aXx.

B HEKOTOpBIX BapHaHTaX pealu3allid HACTOSIICTO W300pETEHHs COCAMHCHUE 3 TOIYYalT CIIOCOO0M,
BKITIOYAFOIIUM IIPUBEJICHHUE BO B3aUMOJICHCTBUEC COCTUHEHHUS 2

OZN: : O‘,‘s”g
HO
CoenuHeHne 2
¢ N-opomcykrmanmunom (NBS). Ilpumenenne NBS mMoxkeT oOecrednTh MOTydeHHE MPOIYyKTa XOPOIIETO
Ka4yecTBa C BBICOKMM BBIXOJIOM B OOJBIIMX MaciiTabax, HallpuMmep, B MaciTabe KWiIorpaMMmoB. B HekoTOphIX
BapUaHTax peajHu3alllii HACTOSIIEr0 M300peTEeHHs B3aMMOJCIHCTBHE IPOBOISIT B PAacTBOPHUTEINE, COJCpIKalleM
aTnpOTOHHBIA pacTBopHTENb, Takol Kak N, N-mumerundopmamuy (JJM®PA). B HekoTophIX BapHaHTax peann3a-
IIIH HACTOSIIIET0 H300peTeHNS yKa3aHHOE B3aNMOICHCTBHE IPOBOIAT ITPH KOMHATHON TeMIIepaType.
B HeKOTOpBIX BapHaHTaX peaqu3alii HACTOSAIIETO W300pETEHHs] COCAWHEHHE 2 TOIYyYaloT CII0coO0M,
BKITIOYAIOIITNM IIPUBEJICHHUE BO B3aUMOICHiCTBHE coeTnHEHH la:

o, .0
N
E

HO

CoegmHeHMe la

C a30THOM KHCJIOTOW M YKCYCHOHN KHCIIOTOH. B HEKOTOPHIX BapHaHTaX peaau3allii HACTOSIIETO N300peTe-
HUSl YKa3aHHOE B3aMMOJCHCTBHE MPOBOJST MPH MOBBIICHHON TemnepaType oT npumepHo 60°C mo nmpumMepHo
90°C unu ot mpumepHo 75°C po npumepno 80°C.

B HEKOTOpBIX BapHaHTaxX peaM3alliil HACTOSIIETO M300pETeHUS COeTUHEHNE 9 MOXKHO TMOydaTh B COOT-
BETCTBUU C MPOIEeaypamMu, onmrcaHnHbiMe B JokyMeHTax US2015/0307493 u1 W0O2013/097601, xaxasiii U3 KOTO-
PBIX BKIIIOYEH B HACTOAIIEE ONMCAHHE TOCPEICTBOM CCBUTKH BO BCEl €r0 TIOJTHOTE.

B HeKkoTOpBIX BapHaHTaX peanu3alii HACTOSIIETO W300pETEHHs COCAMHEHHE 9 MOIydaroT crocobowm,
BKITIOYAIOIINM IIPUBEICHNE BO B3aUMOIEHCTBUE coennHeHus 14:

N—:
Br- SN Ts

P

N OH

CoenubeHue 14

C METWJIHOAMIOM M THUIPHUIOM HaTpus. B HEKOTOpBIX BapHaHTaX peajH3alliii HACTOSIIETO M300peTeHHS
yKa3aHHOE B3aMMOJEHCTBHE NMPOBOMISAT B PACTBOPUTENIE, COJIEPIKAIIEM AlpOTOHHBIH pacTBOPHUTEINb, TAKOH Kak
N'N-gumernndopmamua (JIMDA).

B HEKOTOpBIX BapHaHTaxX pealM3alliy HACTOSIIIETO M300peTeHHs coefnHeHue 14 moaydaroT crocoOoM,
BKJTIOYAOLIMM TPHBEICHUE BO B3aUMO/IeiicTBIE coefnHenHus 13:

==

N—:
Br | N Ts

o
N o7

CoemmHenue 13
C KUCIIOTOH. B HEKOTOpBIX BapHaHTax peayu3aliil HACTOSMIETO W300peTeHUs yKa3aHHas KUCIOTa Ipel-
CTaBJIsIeT CO00M BOAHBIN PAacTBOpP CHIIBHOM KUCIOTHI, Takoi kak HCI. B HexoTOpBIX BapHaHTax peaau3aliy Ha-
CTOSIILIETO M300pETeHMsI YKa3aHHOE B3aMMOJICHCTBHE MPOBOAAT B PAacTBOPHTENE, COAeprkamieM 3(upHBIi pac-
TBOPUTENH, TAKOU Kak 1,4-AHOKCaH.
B HEKOTOpBIX BapHaHTaxX pealu3allly HACTOSIIETO M300pETEeHHs CoeAMHEeHHe 13 momaydaroT crocobom,
BKJTIOYAOIIMM TPHBEICHUE BO B3aUMO/EiCTBIE CoefnHEHUS 12:
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—

Brl\NH
P
N" o7

CoenuHeHue 12
¢ n-roayoncynspoHmxitopunoM (p-TsCl) u rugpunom natpust (NaH). B HexoTopsIx BapnanTax peannza-
IINM HACTOSIIIETO M300pPETEeHNsI YKa3aHHOE B3aMMOJICHCTBHE NPOBOJAT B PACTBOPHUTENE, COJIEpPIKAIIEM alpOTOH-
HBII pacTBOpUTEND, Takoi Kak N'N-nmumermngopmamun (JMDA).
B HEKOTOpBIX BapHaHTaxX pealU3allly HACTOSIIETO M300pETEHHs COeAMHEHHE 12 MoaydaroT crocobom,
BKJTIOYAOLINM TPHBEICHUE BO B3auMOeiicTBIE coennHeHus 11:

\N/
X

Br A~ NO,
N" o~

Coenunernue 11

¢ xene3oM (Fe) u ykeycnoii kuciotorr (HOAcC). B HEKOTOPBIX BapHaHTaX peaM3aliil HACTOSIIETO H30-
OpeTeHMs yKa3aHHOE B3aMMOJICHCTBHE POBOISAT B PACTBOPHTEIIE, COlEpKaIieM d(pUpHBIH pacTBOPUTEINb, TAKOH
kak terparunpodypan (TI'P). KomOunanmio xene3a ¥ yKCyCHOH KHUCIIOTHI MOKHO NTPUMEHSTh B Ka4eCTBE BOC-
CTaHOBUTEJBHOI'O areHTa M, BO3MOXKHO, B KauecTBe Oojiee 0e30macHOIl albTepHATUBBI BOCCTAHOBUTEIHHOMY
arenry, Harpumep, Ho/Ni PeHest, KOTOpBIi B O0JBIINX MacIITabax MOXKET OBITh OTIACHBIM.

B HeKkoTOpBIX BapHaHTaxX pealn3alliy HACTOSIIIETO M300peTeHHs coexunHeHue 11 momydaror crocoOom,
BKJIIOYAIOLIUM IIPUBEJICHNE BO B3auMojeiicTBue coenunenus 10:

Bra_\NO>

P
N o7

CoemmuHenue 10

¢ 1,1-gmToken-N,N-mumetmiMeranamuaom ¢ B7, rne B7 mpencraBnsieT coboit ocHoBaHHe. B HEKOTOPBIX
BapHaHTaxX peajn3aliy HacTosmero u3odperenns B7 mpezncraBiser coboil OCHOBaHNE aIKOKCH[ MIETOYHOTO
METaJlla, TAKOe KaK METaHOJIAT JINTUS. B HEKOTOPBIX BapHaHTaX pealu3alliyl HACTOSIICT0 U300PETEHUS yKa3aH-
HOE B3aWMOJICHCTBHEC TPOBOIAT B PACTBOPUTEIC, COACPIKAIIEM aNpOTOHHBEIA PacTBOPUTENb, Takoil kak N'N-
muvetridopmamug (JIMDA).

B HEKOTOPHIX BapHaHTaX pean3aldy HACTOSIIETO W300pPETEHUs CIIOCO0 MOTYYCHUS COCTUHECHUS 6 BKITIO-
Yaer:

(i) mpuBecHHE BO B3aUMOJICHCTBUC COCAUHCHHS 1a ¢ a30THOU KHUCIOTON M YKCYCHOM KUCIIOTOH C MoJTyde-
HHEM COEIUHEHUS 2;

(i) mpuBenenue Bo B3amMmojeicTBue coenuHeHus 2 ¢ N-OpomcykuuauMuaoM (NBS) ¢ momydenunem co-
eIMHEHNS 3;

(iii) mpuBeneHHe BO B3aUMOJICHCTBUE COCIUHEHHUS 3 C BOCCTAHOBHUTEIHHBIM areéHTOM C IMOJyYeHHUEM CO-
enqnHenus 4;

(iv) mpuBeneHre BO B3aUMOJICHCTBHE CoeNnHEHUS 4 ¢ 2-0pOoM-2-MeTHITPOTIaHOMIOpOMHIIOM 1 B6 ¢ moury-
YCHHUEM COCIMHCHHUSA 5; U

(V) mpuBenicHHE BO B3aMMOJCHCTBUE COCTUHCHUSA 5 ¢ METWIMPYIOUINM areHToM U BS ¢ moaydeHuem co-
enuHeHud 6.

B HEKOTOPHIX BapHaHTaX pealn3alidd HACTOSIIETO W300pPETEHUs CIIOCO0 MOIYYCHUS COCTUHECHUS 9 BKITIO-
Yaer:

(i) mpuBenenue Bo B3aumoaeiicteue coenunenus 10 ¢ 1,1-mudTokcen-N,N-nmumeTunMeranaMuaom U B7 ¢
nostydeHueM coequHerus 11;

(i1) npuBenenue Bo B3ammoeiicTeue coequHeHus 11 ¢ xene3om (Fe) ¢ ykeycnoii kuciortoit (HOAC) ¢ mo-
TydeHUEeM coequHeHus 12;

(iii) mpuBeneHNEe BO B3aUMOJAEUCTBHE coeArHeHus 12 ¢ m-tonyoscynbhormmxiaopunom (p-TsCl) u runpu-
oM Hatpust (NaH) ¢ mosryuennem coenunenus 13;

(iv) mpuBeIcHHE BO B3aMMOJICHCTBHE COSAMHEHHS 13 ¢ KHCIOTOU C MOTydeHHEM coeinHeHus 14; 1

(V) mpuBeeHUE BO B3aMMOJICHCTBHE COCTUHEHUS 14 ¢ METWITHOAUAOM U THAPUIOM HATPHS C MMOTy4CHHEM
coevHeHus 9.

B HEKOTOPHIX BapuaHTaX pean3aldd HACTOSIIETO M300pPETEHUs CHOCO0 MOMYYCHUS COCIUHCHUs | mim
€ro COJIA BKJIFOYACT:

(i) mpuBenmeHme BO B3amMojeicTBUe coemamHeHus 6 ¢ 4,4,4'4'5)5.5' 5 -okramernn-2,2'"-6u(1,3,2-
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Jmuokcaboposan) B mpucytcTBun P3 u B3 ¢ monydenuem coemuHeHus 7;

(i1) mpuBeeHHE BO B3aMMOJAEHCTBUE COeMHEHUs 7 ¢ coeauHenueM 9 B npucyrcteun P2 u B2 ¢ momyue-
HHEM COEIUHEHUS 8; 1

(iii) mpuBeneHwe Bo B3anMoeiicTBre coennHeHus 8 ¢ B1 ¢ monydenneM coennHeHus | WK €ro COJH.

B HEKOTOPHIX BapuaHTax pealn3aldé HACTOSIIETO W300pEeTEeHHs CHOCO0 MOMYYCHHS cOenuHeHHs | wmim
€ro COJIM BKJIFOYaeT:

(i) mpuBeneHNEe BO B3aUMOJICHCTBUE COEAMHEHUS 6 ¢ coeanHeHueM 15 B mpucyrcreun P4 u B4 ¢ momyde-
HHEM COEIUHEHUSA 8; 1

(1) mpuBeneHMe Bo B3anMoeiicTBIe coenuuenus § ¢ B1 ¢ nmonyuennem coequnenus 1 uiam ero conu.

B HexoTOpBIX BapHaHTaxX peajn3allii HACTOSIIEro W300peTeHUs crocol MOTydeHMsl COeAMHEeHus | wim
€ro COJIM BKJIIOUYAeT:

(i) mpuBenmeHme BO B3amMojelcTBue coemamHeHus 9 ¢ 4,4,4'4'5)5,5" 5 -okramernn-2,2'"-6u(1,3,2-
nrokcaboposan) B mpucytetBun P8 u B8 ¢ monyuennem coennnenust 15;

(1) npuBeneHNE BO B3aUMOJACHCTBUE COeMHEHHMS 6 ¢ coeuHeHneM 15 B mpucyrctBuu P4 u B4 ¢ nomyue-
HHEM COEIUHEHUSA 8; 1

(iii) mpuBeneHwe Bo B3anMoeicTBre coennHeHus 8 ¢ Bl ¢ monydenneM coennHeHus | WK €ro COJIH.

B HEKOTOPHIX BapHaHTaxX pealn3alidi HACTOSIIETO N300peTeHNs CIIOCO0 MOMYYCHUS COeTUHEHNS | BKITIO-
Yaer:

(i) mpuBeneHNe BO B3aMMOICHCTBHE COSTMHEHNS 1a ¢ a30THON KMCIOTON M YKCYCHOHM KHCIIOTOH C TIOyde-
HHEM COEIUHEHUS 2;

(i1) mpuBeneHne Bo B3ammoeicTBue coequHeHus 2 ¢ N-OpomcykunHuMunoM (NBS) ¢ nomyuennem co-
eIMHEeHUS 3;

(iii) mpuBeneHNE BO B3aMMOJAEHCTBUE COCTUHEHHS 3 C BOCCTAHOBHUTEIBHBIM areHTOM C HOJIYYEHHEM CO-
enuHeHus 4;

(iv) npuBeneHNE BO B3aMMOJIEHCTBHE coeNMHEHUs 4 ¢ 2-OpoM-2-MeThinponaHontopomuoM 1 B6 ¢ moy-
YEHUEM COCTUHCHHUS 5,

(V) mpuBezieHHEe BO B3aUMOJEHCTBUE COCIUHEHUS 5 ¢ METHIIMPYIOIIMM areHToM U BS ¢ momydeHuem co-
eIMHEHN O,

(vi) mpuBeneHWEe BO B3auMoJeHCTBHE coemamHeHMs 6 ¢ 4,4,4'4'5,5,5',5"-okramernn-2,2'-6u(1,3,2-
nokcaboposan) B mpucyTcTBur P3 1 B3 ¢ mosrydennem coemuHeHus 7;

(vii) mpuBeeHNE BO B3aUMOJICHCTBUE COSMMHEHUS 7 ¢ coennHeHrneM 9 B nmpucyrcreun P2 u B2 ¢ nmomyde-
HHEM COEJUHEHUs &; 1

(viil) mpuBeneHue Bo B3aumoaeicTeue coeanHenus § ¢ B1 ¢ momydenuem coenunenns 1.

B HexoTOpBIX BapuaHTax peajn3alliii HACTOSIIEro N300peTeHust crioco0 MOoIydeHHsl cCoeuHeHns 1 BKITtO-
Yaer:

(i) mpuBecHHE BO B3aUMOJICHCTBUE COCAUHCHHS la ¢ a30THOU KHUCIOTON M YKCYCHOM KUCIIOTOH C MoJTyde-
HHEM COCITUHEHHS 2;

(i) mpuBenenue Bo B3ammojeicTBue coenuHeHus 2 ¢ N-OpomcyknuauMugoM (NBS) ¢ momydenuem co-
eINHEHNS 3;

(iii) mpuBeneHNe BO B3aUMOJICHCTBUE COCIMUHEHHUS 3 C BOCCTAHOBHUTEIHHBIM areéHTOM C IMOJydEHHEM CO-
ennHenus 4;

(iv) mpuBeneHre BO B3aUMOICHCTBHE coeNnHEHUs 4 ¢ 2-0poM-2-MeTHITpoTIaHOIOpoMuIOM 1 B6 ¢ moury-
YEHHEM COEIMHEHHUH 5;

(V) npuBeneHrEe BO B3aMMOJICHCTBHE COSTUHEHHS 5 ¢ METHIHMPYIOIINM areHToM u BS ¢ momydenuem co-
eIuHeHus 6;

(vi) mpuBeneHHE BO B3aUMO/ICiCTBUE COeANHEHNUs 6 ¢ coenuHeHneM 15 B npucytcrBun P4 n B4 ¢ nomyuye-
HHEM COEJUHEHUs &; 1

(vii) npuBeeHne Bo B3aumoaeicTBue coeanHenus § ¢ B1 ¢ moixydenuem coenunenns 1.

B HEKOTOPHIX BapHaHTaX pealn3aldii HACTOSIIETO N300pEeTEeHNs CIIOCO0 MOIYYCHUS COeTUHEHUS | BKITIO-
Yaer:

(i) mpuBenenue Bo B3aumoaeiicteue coenunenus 10 ¢ 1,1-mudTokcen-N,N-nmumeTunMeranaMuaom U B7 ¢
rnojtydeHueM coequHerus 11;

(i1) npuBenenue Bo B3ammoeiicTBue coequHeHus 11 ¢ xene3om (Fe) ¢ ykeycnoii kucioroit (HOAC) ¢ mo-
JTydeHUueM coequHeHus 12;

(iii) mpuBeneHne BO B3aMMOJIeHCTBHE coeanHeHus 12 ¢ n-romyoncynbdonuaxnopunoM (p-TsCl) n rugpu-
nom Hatpus (NaH) ¢ monydenuem coenunenus 13;

(iv) mpuBeIcHHE BO B3aMMOJICHCTBHE COSAMHEHUS 13 ¢ KHCIOTOM C MOydYeHHEM COSAMHEHUS 14;

(V) mpuBeneHHE BO B3aMMOJEHCTBUE COeMHEHHS 14 ¢ METHIHOMMIOM 1 THAPHIOM HATPHUS C ITOJTydeHUEM
coenuHeHUs 9;

(vi) mpuBeaeHNe BO B3aMMOJICHCTBUE COeMHEHNs 7 ¢ coequHenneM 9 B npucytctBuu P2 u B2 ¢ momyue-
HHEM COEIUHEHUSA 8; 1

(vii) mpuBeeHre BO B3auMoIelCcTBUE coeauHeHns § ¢ B1 ¢ momydenuem coeauaenus 1.
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B HEKOTOPHIX BapHaHTaX pealn3alidy HACTOSIIETO W300pPETEHUs CIIOCO0 MOTYYCHUS COCTUHECHUS | BKITIO-
Yaer:

(i) mpuBenenue Bo B3aumoaeiicteue coenuuenus 10 ¢ 1,1-mudToken-N,N-nmumeTunMeranaMuaoMm U B7 ¢
nojtydeHrueM coequuenus 11;

(i1) npuBenenue Bo B3ammoeiicTBue coequHeHus 11 ¢ xene3om (Fe) ¢ ykeycnoii kucioroit (HOAcC) ¢ mo-
TydeHUEeM coequHeHus 12;

(iii) mpuBeneHre BO B3aUMOJAEHCTBHE coearHeHus 12 ¢ m-toryoscynshormmxiaopunom (p-TsCl) u runpu-
nom Hatpust (NaH) ¢ mosryuennem coenunenus 13;

(iv) mpuBeIcHHE BO B3aMMOJICHCTBHE COSAMHEHUS 13 ¢ KHCIOTOM C MOydYeHHEM COSAMHEHUS 14;

(V) mpuBeieHUE BO B3aMMOJICHCTBHE COCTUHEHUS 14 ¢ METWITHOAUAOM U THAPUIOM HATPHS C MMOTyYCHHEM
coenuHeHUs 9;

(vi) nmpuBeneHHMe BO B3auMojciicTBue coemuHeHus 9 ¢ 4,4,4'4'5)5.5"5-okramernn-2,2'"-6u(1,3,2-
nrokcaboposan) B mpucytetBun P8 u B8 ¢ monyuennem coenmnenust 15;

(vil) mpuBeneHNE BO B3aMMOJCHCTBHE coeMHEHUs 6 ¢ coennHenueM 15 B npucyrcrBun P4 n B4 ¢ momy-
YeHHEM COECIUHEHUS 8; 1

(viii) mpuBeneHHE BO B3auMoIelicTBHE coearHeHust 8 ¢ B1 ¢ momyuenuem coeauaenus 1.

B HEKOTOpHIX BapHaHTaxX pealn3alliil HACTOAIIETO N300pETEHUS PEATIOKEHO COSANHEHHE, KOTOPOE TIpeI-
CTaBIsET COOOI:

| Q
O<_N %
\

0]

PN
HO”™ "OH

CoenuHeHne 7

WM €TO COJIb.

B HEKOTOpBIX BapHaHTaX pealin3alliil HACTOSIIETO M300PETEHUS MPEIUIOKEH CIIOCO0 MPUBEACHUS BO B3a-
uMoJeicTeue coenuuenus 6 ¢ 4,4,4',4',5,5,5',5"-okrametnn-2,2'-6u(1,3,2-quokcadboponan) B npucyrcTeun P3 u
B3 ¢ nonyuenuem coeauHeHUS 7.

[TonATHO, 9TO HEKOTOPHIE OCOOCHHOCTH HACTOSIIETO H300pETeHNSI, KOTOPBIE IS ICHOCTH OIICAaHBI B KOH-
TEKCTE OTACTBHHBIX BAPUAHTOB PEAIM3aINH, TAK)KE MOKHO KOMOWHHPOBATH B OJTHOM BapHaHTE peann3anun (pu
STOM ITOJIPa3yMEBACTCs, YTO BapUAHTHI peaNn3alliil MOXXHO KOMOWHUPOBATh, KaK ecIi ObI OHU OBUTH HAIIMCAHBI
B (opMe C MHOXECTBEHHOW 3aBHCHUMOCTHIO). M1 Hao0OpoOT, pa3nuyHbIe NMPHU3HAKH HACTOSIIETO H300peTeHUs,
KOTOpBIE JJIs1 KPATKOCTH ONHCAHBI B KOHTEKCTE OJTHOTO BapHAHTAa Peajl3allly, MOTYT TaKKe OBITh MpeICcTaBie-
HBI OTICIHHO WK B JIFO0O0H OoJice ITMPOKOH KOMOMHAIIUH.

B HEKOTOpBIX BapHaHTax pealn3alliy HACTOSIIEr0 N300PETSHHS PACTBOP COCAMHEHU | TPH TOBBIMICHHOM
TeMIepaType, Kak OMICaHO B HACTOSIIEM JOKYMEHTE, OTHOCHUTCS K PACTBOPY, HAXOMAIEMYCS TP TEMIICpaType
BBIIIIC KOMHATHOH TeMmnepaTypsl. Hampumep, pacTBop coeinHeHHs | HpHU MOBBIIICHHOW TeMmmeparype Oyaer
MMETh TEMIIEpPaTypy BBIIIE MPUMEPHO KOMHATHOW TeMIIepaTyphl, Hampumep, Bbimie mpumepHo 20°C, BbImie
npumepHo 30°C, Beimre npumepro 40°C, Boime mpumepro 50°C, Beimie mpumepro 60°C, Beime npumepHo 70°C,
BhImre mpuMepHo 80°C, Beime mpumepHo 90°C wm Beimre npumepHo 100°C.

B HeKOTOpHIX BapHaHTaX peau3aliy HACTOSIIETO H300PETCHUS KOHIICHTPHUPOBAHUE PACTBOPA, OTIMCAHHOE
B HACTOSIIEM JIOKYMEHTE, OTHOCHUTCS K PaCTBOPY, 00bEM KOTOPOTO YMCHBIIAIOT, TO3BOJISISI PACTBOPUTEITIO UCTIA-
PATHCSI IPH HATPEBAHUU PACTBOPA, TIOABEPTasi PACTBOP MOHIKCHHOMY JIABJICHUIO WK JIFOOOU MX KOMOMHAIIUH.

Hcmonb3yeMblii B HAcTOSIIIEM JOKYMEHTEe TepMHH "OCHOBaHHWE OMKapOOHAT MIETOYHOTO MeTamia', Wc-
TIOJIB3yEMBII OTJEIBFHO WM B COYETAHUHU C APYTUMH TEPMHUHAMH, OTHOCHTCS K OCHOBAHHUIO, UIMEIOLIEMY (hopMy-
my M(HCOs), tne M o603HadaeT MIeT09YHON MeTaut (HalpuMep, JUTHN, HATpUi WK Kanwid). [TpuMepsr ocHOBa-
HUH OMKapOOHATOB MIETIOYHOTO METAJIa BKIIFOYAIOT, HO HE OTPaHUYMBAIOTCS UMM, OMKapOOHAT JINTHs, OWKap-
OoHaT HaTpus U OMKapOOHAT Kajwsl.

Hcmonb3yeMblii B HACTOSAIIEM JOKYMEHTE TEPMHH "OCHOBaHWE KapOOHAT IIEIOYHOTO MeTayla', UCIOJb-
3yeMBIH OTICNBHO WM B COYCTAHWU C APYTHUMH TEPMHUHAMH, OTHOCHTCS K OCHOBAaHHWIO, UMEHOIIEMY (opMyiry
M,CO;, Tne M o6o3Ha4aeT meIoYHON MeTayul (HanmpuMmep, JUTHH, HaTpuil mwin xanuii). [Ipumepsl ocHOBaHM
KapOOHATOB MIEIOYHOTO METaJlIa BKIIIOYAIOT, HO HE OTPAaHHYUBAIOTCS UMH, KapOOHAT JINTHI, KapOOHAT HATPHS U
KapOOHAT KaJIus.

Hcnonp3yeMsblil B HACTOSIIIEM JOKYMEHTE TEPMUH "OCHOBAHHME TMAPOKCH] MIETOYHOTO MeTauia", UCIIOIb-
3yeMBIH OTICNBHO WM B COYCTAHWUHU C APYTHMH TEPMHUHAMH, OTHOCHTCS K OCHOBAaHHUIO, UMEIOIIEMY (hopMyIry
MOH, rae M o6o3HadaeT meI0YHOW MeTall (HampuMmep, JUTHH, HATpUi uinu Kayumid). [Ipumepbl ocHOBaHMIA
THIPOKCHIOB IIEIOYHOTO METalIa BKIFOYAIOT, HO HE OTPaHUYMBAIOTCS UMH, THAPOKCH JIUTHS, THIPOKCHI Ha-
TPHA U TUAPOKCH KaTUs.

Hcmonb3yeMblii B HACTOSIIIIEM JTIOKYMEHTE TEPMHH "OCHOBAaHHE aleTaT IMIeJTOYHOT0 MeTauia", CIIOJIb3ye-
MBI OTHIENBHO WM B COYETAaHWH C JPYTUMH TEPMHUHAMH, OTHOCHTCS K OCHOBAHHIO, MMEIOMEMY (OpMYITy
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M(OC(O)CH3), rne M o6o3Ha4aeT MEeI0YHOW MeTall (HarpuMmep, IUTHH, HaTpuil win kanuit). [Ipumepsr ocHo-
BaHUI aleTaToB MICIIOYHOTO METallIa BKJIFOYAIOT, HO HE OTPAHUYUBAIOTCS UMM, alleTaT JIUTHS, alleTaT HATPUSI U
areTaT Kajus.

Hcrmonb3yeMblil B HACTOSIIEM TOKYMEHTE TEPMUH "KaTalu3aTop Ha OCHOBE MEPEXOAHOTO MeTalia" OTHO-
CUTCS K METAJUIMYECKOMY KaTalIu3aTropy (HampuMmep, MajlIaJuceBOMY WM HHUKEJICBOMY KaTalnu3aTopy), MOAXO-
IAIIeMy UL KaTajdn3a PEeakIUU CBS3BIBAHUAYTIIEPOA-yriepos. IIpuMepsl KaTaan3aTopoB Ha OCHOBE IEPEXO-
HBIX METAJUIOB BKIIIOYAIOT, HO He orpaHmumBarotrcs umu, PACl, (PPhs),, Pd(PPhs),, muxmopo(6uc{mu-Tper-
Oytun[4-(mumeTrnamuno)pernn]-pochopannn}) mamnanuii (Pd-132), NiCl, (dppf) u NiCl, (dppp), rae (dppf)
obo3Hauaer 1,1'-6uc(audenmndochuno)deppouen u (dppp) obo3nagaer 1,3-6uc(nudenundocduno)mponaH.

[IpuMepsl MamIaueBBIX KaTaTH3aTOPOB BKIIOYAIOT, HO He orpanmyuBarorcs umu, PdCl, (PPhy),,
Pd(PPh;)4, nuxnop (6uc{mu-tper-oyrnn[4-(qumetniamuno)denni]-pocdopannn})namnaanii (Pd-132), mamra-
it Ha yrae, PACl,, Pd(OAc),, PACl, (MeCN),, tpuc(auber3mmuaenaneron)aunamianuii(0) (Pdy(dba);, 4-(mu-
tpeT-OyTHadocduno)-N, N-mumerunanmwmmH-guxnopnamaguid (2:1), Pd(dppf)Cl, (manpumep, Pd(dppf)Cl,-
CH,Cl,), u Terpakuc(tpu(o-roaui)pochun)nammanuii(0).

Hcmonb3yeMblii B HACTOSIIIIEM TOKYMEHTE TePMHUH "TpHUBEEHHE BO B3aMMOJCHCTBHE" HCIIONB3YeTCs Kak
W3BECTHBIM B TaHHOH 00JaCTH TEXHUKH W OOBIYHO OTHOCHTCS K OOBEIMHEHUIO XUMHUYECKIX PEaKTHBOB C 00ec-
MEYCHNEM WX B3aMMOJCHCTBHUS Ha MOJCKYJSIPHOM YPOBHE C AOCTIKCHHEM XMMHYECKOH Wi (u3mueckon
TpaHchopManmi. B HEKOTOPHIX BapHaHTaxX pealn3alliil HACTOSIIETO M300pETeHHUS B yKa3aHHOM B3aMMOJACHCT-
BUU y4YaCTBYIOT JBa PEareHTa, IMPH ATOM IO OTHOIICHUIO K IIEPBOMY pEareHTy HMCIOIB3YIOT OAWH WiH Ooiee
SKBHBAJIEHTOB BTOPOro peareHTa. CTamuM B3aWMOJICHCTBHSA CIIOCOOOB, ONMHMCAHHBIX B HACTOAIIEM JOKYMEHTE,
MOXXHO TIPOBOJUTH B TEUCHHE MEPHOJOB BPEMEHH H B YCIOBHSX, MOAXOAAIINX Al HOIyUeHNs] 0003HAYEHHOTO
MPOAYKTA.

B HEekOTOpBIX BapHaHTaX pealu3alliy HACTOSIICTO NU300PETEHUS aHTHPACTBOPUTEINIE OTHOCUTCS K PacTBO-
pUTeNo, B KOTOPOM COEIMHEHHE | MeHee pacTBOPHMO OTHOCHTENIFHO JAPYTOTO PacTBOPUTENS MM CMECH pac-
TBOpUTENCH B pacTBope. Hampumep, aHTUPACTBOPHUTENb MOXKET BKJIHOYATh, HE OTPAHUYMBASCH UMH, OCH30II,
IIUKJIOTEKCaH, MMeHTaH, TeKCaH, TeNTaH (HampuMmep, H-TeNTaH), TOIXYOJ, IUKIOTeNTaH, METHIIINKIOTEKCaH, TeTl-
TaH, STUIOEH30JI, M-, O- WJIH M-KCHJIOJ, OKTaH, MHAAH, HOHAH WM Ha(pTaIIH.

B3anMopeficTBHA OMMCaHHBIX B HACTOSAIIEM JOKYMEHTE CIIOCOOOB MOKHO IIPOBOJAUTH B MOAXOISIINX pac-
TBOPHUTEISAX, KOTOPHIE MOTYT OBITH JIETKO BEIOPAaHBI CHICIIHAIMCTOM B O0OJIACTH OPTaHUIECKOTO CHHTE3A.

[Noxxopasmre pacTBOPUTEIN MOTYT OBITh IO CYIIECTBY HEPEAKTUBHBIMH MO OTHOIICHHIO K UCXOJHBIM Be-
mecTBaM (peareHTaMm), IpOMEKyTOYHBIM MPOAYKTaM WM IPOIYKTaM IIPH TeMIIepaTypax, IpH KOTOPHIX MPOBO-
JIIT YKa3aHHBIC B3aUMOJICHCTBUS, HAIIPUMED, IPU TEMIIEPaTypaxX, KOTOPhIE MOTYT BapbUPOBAThCS OT TEMIICpa-
TYpBI 3aMep3aHusl PACTBOPHUTENS JO TEMIICPATyphl KHUIEHUS pacTBoputelns. OmpelneneHHOE B3auMMOJCHCTBHE
MOXHO TIPOBOJIMTH B OJHOM PacTBOPHTEJIE MIIM CMECH 0oJiee 4eM OJJHOTO pacTBopHTels. st KOHKpeTHOH cTa-
JIUH B3aMMOJICHCTBHSI MOJKHO BBIOpPATh MOIXOMSIINC PACTBOPUTEIN. B HEKOTOPHIX BapHaHTaX peaju3alud Ha-
CTOSIILIETO M300pETEHNST B3aNMOEHCTBUSI MOXHO IIPOBOJUTH B OTCYTCTBHE PAaCTBOPHUTEIS, HAIPUMEDP, KOT/a T10
MEHBIIICH Mepe OINH U3 PEearcHTOB IPEICTABISIET COOOH KUAKOCTD MIIH Ta3.

[Noxxopsmre pacTBOPUTENH MOTYT BKJIIOYATh TaJOT€HHPOBAHHBIC PACTBOPHUTENH, TaKHe KaK TETPaxJop-
MeTaH, OpOMIUXJIOpMETaH, TUOpOMXIIOpMeETaH, OpoModopmM, xaopodopm, GpoMxiIopMeTaH, TMOpOMMETaH, Oy-
TUIXJIOPUA, IUXJIOpMETaH (METHIICHXJIOPUN), TEeTPaxXJOpdATHIeH, TpuxjopatuwieH, 1,1,1-tpuxmopatan, 1,1,2-
TpuxjopaTaH, 1,1-quxiopartan, 2-XJI0pHpornaH, o,o,o-TpudropTonyon, 1,2-muxmopartas, 1,2-1nOpomaTaH, Tek-
cadropbenson, 1,2,4-tpuxiopoenso, 1,2-nuxnopOeH3on, xyopoeH30i, GTOpOEH30I, UX CMECH U TOMY T0J00-
HOE.

[Moaxomsmtue 3upHBIE PACTBOPUTENN BKIIIOYAIOT TUMETOKCUMETaH, TeTparuapodypan, 1,3-auokcan, 1,4-
nuokcaH, ¢ypan, Terparuapodypan (TT'®), auaTrinoBeid 3¢up, IUMETUIIOBBIN AQUpP ITUIICHIIINKOIS, TUITHIIO-
BBII 3(QHpP STHICHIIUKONS, TUMETUIOBBIA 3(QUP JUATUICHTIUKOIS (IUTIUM), TUITWIOBBIA d(QUpP AUITHICHIIIH-
KOJIS, TUMETUIIOBBIN 3(UP TPUITHUICHTIUKOIS, aHU30JI, TPET-OYTHIMETIWIOBBIA 3(DUpP, HX CMECH M TOMY MOI00-
HOE.

[Momxoasmye IPOTOHHBIC PACTBOPUTEIN MOTYT BKIFOYATh B KAYECTBE MpHMeEpa U 0e3 OrpaHUYCHUs BOIY,
METAHOJI, 3TaHOJ, 2-HUTPOATaHON, 2-pTop3TaHon, 2,2,2-Tpu(TOpPITaHOIN, ITHICHTIUKONb, |-TpomaHoi, 2-
MIPOTIAHOJ, 2-METOKCUATAaHON, 1-OyTaHon, 2-OyTaHoJ, W30-OyTWIOBBIA CIHPT, TPET-OYTWIOBBIA CIHPT, 2-
STOKCHATAHOJ, AMATHUICHTINKONb, 1-, 2- WM 3-TIEHTaHOJ, HEO-TIEHTIIOBBIN CIUPT, TPET-TIEHTHIIOBEIH CIHPT,
MOHOMETHJIOBBIN A(QHP AUATHICHTIIUKONISL, MOHOMETHIOBBIN AHP AUITHICHIIIAKOIS, ITUKIOTEKCAHO, OCH3HIIO-
BBIH CIIUPT, (PEHOT WM TTTUICPHH.

[Moxxopmdmire anmpoTOHHBIE PACTBOPUTENN MOT'YT BKIIFOYATh B KauecTBe mpuMepa u 0e3 orpanndenns N,N-
mumetmwipopmamun  (AM®DA), N, N-mumermnaneramun (DMA), 1,3-numernn-3,4,5,6-terparunpo-2(1H)-
mupuMuanHoH (DMPU), 1,3-nqumernn-2-umupazomunuaon (DMI), N metunmupponuauaon (NMP), hopmamun,
N-merunaneramun, N-MeTHipopMaMu, aneTOHUTPHII, TUMETHICYIb(OKCHI, MPONHOHUTPII, STHI(POPMHUAT,
METHJIANeTaT,  TIeKCaXJIOpalleTOH,  aleTOH,  JTWIMETHIKETOH,  JTHJIAIeTaT, cymbdonan,  N,N-
JUMETHIIIIPOTHOHAMHU/T, TETPAMETHIMOYCBHHY, HUITPOMETAaH, HUTPOOCH30JI WK TeKcaMeTmihochopaMu.

[Moaxonsiuye yrieBoOpOAHbBIE PACTBOPUTEIH BKIIIOYAIOT OEH30J1, IIMKJIOTEKCaH, MeHTaH, TeKCaH, TOJyoll,
IIUKJIOTENTaH, MEeTHJIINKIIOTEKCaH, TeNTaH, 3THWIOCH30J, M-, O- WX NI-KCHJICH, OKTaH, WHIAaH, HOHAH WX HadTa-
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JIVH.

B3anMoieiicTBHS ONMHMCAHHBIX 3]IECh CITOCOOOB MOYKHO OCYIIECTBIIATH HAa BO3AYyXE WM B HHEPTHOW aTMO-
cthepe. OOBIYHO B3aUMOJIEHCTBHUS C peareHTaMH WM MPOIYKTAMHU, KOTOPBIE TI0 CYIIECTBY CIIOCOOHBI pearupo-
BaTh C BO3AYXOM, MOKHO OCYIIECTBIISITH C MCIIOJIE30BAaHHEM YYBCTBHTEIBHBIX K BO3JIEHCTBHIO BO3AyXa CIIOCO-
00B CHHTE3a, KOTOPBIE XOPOIIIO U3BECTHHI CIIEIHAIICTY B JAHHOW 001aCTH TEXHUKH.

BripakeHus "Temmeparypa okpykaromei cpenbl” U "KOMHaTHas TeMIiepaTypa', HCIoIb3yeMble B HACTOS-
IeM JOKYMEHTE, IIOHATHBI B TaHHON OOJIACTH TEXHUKH U OTHOCATCS B I[EJIOM K TeMIIepaType, HalpuMmep, K TeM-
mepaType peakiuu, TO eCTh K TeMIlepaType KOMHATHI, B KOTOPOIl OCYIIECTBIIIOT B3aUMO/ICHCTBIE, HAIIPUMED,
npu Temmeparype ot npumepro 20°C mo npumepno 30°C.

Crnoco0bl MpUMeHeH sl

Coenuuenne 1 winu ero cons mpeacraBisetr coboit naruourop 6enka BET u cnemoBarenbHO MOJC3HO LIS
JieueHus 3a00JIeBaHUI U PacCTPOICTB, CBSI3aHHBIX C aKTUBHOCTHIO OcnkoB BET. /Iy omucaHHBIX B HACTOSIIIEM
JIOKYMCHTE MPUMEHEHUN MOXKHO MPUMEHSTE JIFOObIC POPMBI coeIMHEHUS 1, BKITFOYast JIF00O0i U3 BApUAHTOB pea-
JIU3aIMY HACTOSIIIETO U300PETEHUS, OTIMCAHHBIX B HACTOSIIEM TOKYMEHTE.

Coenunenne 1 MokeT MHTHOMPOBATh OAKH WK Heckoibko 0enkoB BET BRD2, BRD3, BRD4 u BRD-t. B
HEKOTOPBIX BapHAHTAX pPeaji3alliy HACTOSIIETO H300PETeHNS COeANHEHNE | CEeNeKTUBHO WHTUOMPYET OIMH HIIN
6onee 6enxoB BET mo cpaBaeHuto ¢ npyrumu. "CelneKTUBHBIN" 03HAYaeT, YTO YKa3aHHOE COSIUHEHHUE CBSA3BIBA-
eT wim uHrnoupyet 6enok BET ¢ Gonbmieit adduaHOCTRIO WK 3()()EKTUBHOCTHIO, COOTBETCTBEHHO, IO CpaBHE-
HUIO C JTAJIOHOM, TakKuM Kak npyroii 6emoxk BET. Hampumep, ykazaHHOE COSAMHEHHE MOXKET OBITH CENIEKTHB-
HbIM TI0 oTHOmIeHHI0 K BRD2 mo cpasaennto ¢ BRD3, BRD4 u BRD-t, cenektuBHBIM 10 oTHOIIEHHIO K BRD3
no cpaBHeHuio ¢ BRD2, BRD4 u BRD-t, cenektuBHbIM 110 oTHOIIeHHIO K BRD4 1o cpasHennto ¢ BRD2, BRD3
u BRD-t, unu cenextuBHbIM 1o oTHOomEeHHIO kK BRD-t mo cpaBrenuto ¢ BRD2, BRD3 u BRD4. B HexoTopbIix
BapHaHTaX pealn3alliil HACTOSIICTO U300pETeHIs YKa3aHHOE COCAWHCHHE MHTHOUPYET NBa WIU Ooliee OSIIKOB
BET wmu Bce 6enku BET. OOBIYHO CENEKTUBHOCTH MOXET OBITH 10 MEHBIICH Mepe MPUMEPHO S-KpPaTHOM, MO
MeHblIeH Mepe npuMepHo 10-kpaTHOM, o MeHblIel Mepe npuMepHo 20-KpaTHOI, MO MeHbILEH Mepe IPUMEPHO
50-xpaTHOM, 0 MeHbIel Mepe npuMepHO 100-kpaTHOH, MO MeHbIIeH Mepe npuMepHO 200-kpaTHOH, IO MEHb-
mrei Mmepe npuMepHo 500-kpaTHOM uiay Mo MeHbIel Mepe npuMepHo 1000-kpaTHOH.

[ToaToMy coenuHeHne 1 mpuUMEHMMO IS JiedeHus: omocpenayembix Oenkom BET 3aboneBanmii. Tepmun
"omocpenayemoe 6emkoM BET paccrpoiictBo" mim "BET-omocpemyemoe paccTpoiCcTBO" OTHOCHUTCS K JIOOOMY
paccTpoiCTBY, 3a00JIEBAHUIO WM COCTOSIHHIO, TIPU KOTOpOM onuH miu Oojnee OernxoB BET, Takux kak BRD2,
BRD3, BRD4 w/mmu BRD-t, unm ux MyTaHT, UTpaeT poJib, MM YKa3aHHOE 3a00JIeBaHUE HITH COCTOSTHHE CBSI3aHbBI
C 3KCTPECCUEH MM aKTUBHOCTHIO OJTHOTO WX Heckoibkux OenxoB BET. Takum o6pa3om, coequHenne | B ka-
gecTBe UHTHOUTOpa OenkoB BET MOXHO MPpUMEHSTH IS JICUCHUS WM YMEHBIICHUS TsHKECTH 3a00JIeBaHUN U
cocrostHul, ipu koTopsix Ocenku BET, takue kak BRD2, BRD3, BRD4 w/wiu BRD-t, nnu ux MyTaHT, KaK u3-
BECTHO, UTPAIOT BAKHYIO POJIb.

3a0o0eBaHUs U COCTOSIHUS, KOTOPHIC MOMIAIOTCS JICUCHHUIO ¢ MMPUMEHCHHEM COCIMHEHUS | coriacHoO Ha-
CTOSIIEMY U300PETCHHUIO, BKIIIOYAIOT, HO HE OTPAaHHMYUBAIOTCS UMU, PaK M Ipyrue nponudepaTuBHbIC 3a001eBa-
HUS, ayTOUMMYHHOE 3a00JIeBaHUC, XPOHHYCCKIE BOCIATUTEIBHBIC 3a00JICBAHIS, OCTPBIC BOCIIAUTEIBHBIC 3a-
0oyeBaHUs, CETICUC M BUPYCHYIO WH(EKINIO. YKa3aHHBIE 3a00JIeBaHIS MOXHO JE€YUTH C IIOMOIIHIO BBEACHHUS
WHANBUAYYMY (HampuMep, TalueHTy), Hy)KJaIomeMycs B JICUCHHUH, TePareBTHIECKH 3((HEKTUBHOTO KOIHYECT-
Ba MJIM JJO3BI COCIMHEHNS | MM JI000TO M3 €ro BapHaHTOB PEaM3allii, WM COAepiKamie ux papMarieBTuie-
CKOHM Kommo3uImu. HacTtosmmii TOKyMEHT Takyke OTHOCHUTCS K TBepAoi (hopMe coemHeHNs | min K JIro0oMy U3
BapHaHTOB €T0 pealn3aliy WA (apMareBTHYECKON KOMITO3UINH, UX COAEpIKaIlel, s PUMEHEHHs [UIS Jie-
genuss BET-omocpenoBanHOTO 3a00iIeBaHUsl WM pacCTpoicTBa. Tarke MPEenyioKeHO NMPUMEHEHHE TBEPIOH
(dbopMel coemuHeHUs | Wi THO00TO M3 BApUAHTOB €€ PEaIU3alliK WIH (apMaKOJIOTHYCCKOW KOMITO3UIHH, CO-
JiepKaliei uX, B MOJYYCHUH JICKAPCTBEHHOTO cpeicTBa s neueHus BET-omocpenoBanHOTo 3a001€BaHUs WK
paccTpoicTBa.

3aboneBaHus, KOTOPBIC MOKHO JICYUTH C TIOMOIIBIO COCTUHCHHUS 1, BKIIFOYAIOT BHJIBI paKka. Y Ka3aHHBIC BU-
JIBI paKa MOTYT BKJIFOYATh, HO HE OIPaHUYMBAIOTCS MMU, paK HAIIOYCYHUKOB, Al[MHO3HYIO KICTOYHYHO KapIlu-
HOMY, HEBPOMY CIYXOBOTO HEpBa, aKPaJbHYIO JICHTUTHHO3HYI) MEIAHOMY, aKPOCIHPOMY, OCTPBIH 303WHO-
(UIBHBIN JICHKO03, OCTPBINA APUTPOUTHBINA JICHKO3, OCTPHIH TMM(OOITACTHBIN JIEHKO3, OCTPHIM Merakapruo0IacT-
HBIN JIeWKO3, OCTPBI MOHOIMTAPHBINA JIEHKO3, OCTPBIH MPOMUENOJIEUKO3, aJICHOKAPIIMHOMY, aJ€HOKHUCTO3HYIO
KapIuHOMY, aJICHOMY, aI€HOMATOMIHYIO OJOHTOTEHHYIO OIyXOJb, aICHOCKBAMO3HYIO KapIHHOMY, HOBOOOpa-
30BaHHE B )XMPOBOHM TKaHM, KAPIIMHOMY KOPBI HAINOYCYHHKOB, JEHK0O3/muMdpomMy T-KIETOK B3pOCIBIX, arpec-
cuBHBIA neiiko3 HK-kietok, cBszannyio co CIIM/Jom nmumpomy, abBEOSIpHYIO pabaOoMHOCApPKOMY, albBEO-
JEIPHYIO MATKYHO CapKOMY, aMeno0IacTH4ecKyro (uOpoMy, aHAIIACTUYECKYIO KPYIMTHOKICTOUYHYIO JTUMQpOMY,
AHAIJIACTUYECKHUN paK IIMTOBHIHOMN KeJe3bl, aHTMOMMMYHOOIACTOMHYIO T-KIIeTOUHYI0 THUM(OMY, aHTHOMHUO-
JUIOMY, aHTHOCAPKOMY, ACTPOLUTOMY, ATHUIIHMYHYIO TEPATOWITHO-PAOJOUAHYIO OIyXOJb, XPOHHYCCKUI B-
KJIETOYHBIA JM(oieiiko3, B-xieTounsiii npomuMbonnTapHslid Nieiiko3, B-knerounyro nuMdomy, 6azansHO-
KJICTOYHYO KapIITHOMY, paK *KEIYHBIX MMyTeH, paK MOUYCBOTO My3bIps, 0JacTOMY, paK KOCTH, OIyX0Jllb bpeHHepa,
omyxois bpayna, mumdomy BepkuTTa, pak MOJIOUHOM KeNe3bl, paK MO3ra, KapIIMHOMY, KaplIHHOMY in situ, Kap-
IITHOCAPKOMY, OITyXOJlb XpAIla, IIEMEHTOMY, MHUEIIONIHYIO CAPKOMY, XOHIPOMY, XOPAOMY, XOPHOKApIIUHOMY,
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MANMUIOMY XOPOHIAIBHOTO CIUICTCHHS, CBETJIOKJICTOYHBIN pak IOYKH, KpaHHo(apHUHrHOMy, KOXHYH T-
KJICTOUHYIO TUM(POMY, paK NMICHKH MaTKH, KOJIOPEKTAIBHBIN pak, 0one3Hb Jleroca, IeCMOIUIACTHYECKYIO MEIIKO-
KPYTIIOKIETOUYHYIO OIyX0jb, MU(h(y3HYyI0 B-KpymHOKIETOUHYIO JUMQPOMY, AU3IMOPHOIIACTHUECKYIO HEHpPO-
SMUTEIHATIBHYIO OIYXO0JIb, TUCTEPMHHOMY, SMOPHOHAIBHBIN pak, HOBOOOpPa30BaHNE YHIOKPUHHBIX JKeJe3, OITy-
XOJb 3HIOJCPMAIFHOTO CHHYCA, CBI3aHHYIO C SHTEpomaTHed T-KIeTOYHYI0 JTUMQOMY, paK HHUIIEBOJA, BKIIO-
4eHHBIN U107, pudpomy, Gubdpocapkomy, GOILTUKYIAPHYIO TUMGbOMY, HOJITUKYIIAPHBIA paK IMIUTOBUIHON Ke-
JIe3Bl, TAHTJIHOHEBPOMY, PaK JBEHAAUATHIIEPCTHOW KHIIKH, OIYXOJb MOJOBBIX KIETOK, T€CTAIIMOHHYIO XOPHO-
KapIUHOMY, THTAaHTOKJIETOUHYIO (prOpo6IacTOMY, THTAHTOKIETOYHYIO OITyX0Jb KIETOK KOCTH, TIHAIBHYIO OIy-
X0JIb, MYJTBTU(GOPMHYIO IITHOOIACTOMY, TIIHOMY, TIIMOMATO3 TOJIOBHOTO MO3Ta, TITFOKAarOHOMY, TOHAI00JIaCTOMY,
TPaHyJIC30KICTOYHYIO OMYX0Jb, THHAHAPOOIACTOMY, PaK MKEIIHOTO ITy3BIPs, PaK JKEIyIKa, JICHKO3 BOPCUCTHIX
KJICTOK, TEMaHTHOOJIACTOMY, PaK TOJIOBHI M IICH, TEMAaHTHONEPUIIUTOMY, TEMATOJIOTHYCCKHIE 3]I0KAUYCCTBCHHBIC
HOBOOOpAa30BaHUs, renaTodnacToMy, T-KieTouHyr0 JTuMGOMY TICUYCHH U Celle3eHKH, TuMpomy XOKKHHA, HE-
XOJDKKHHCKYIO JTUM(OMY, HHBa3UBHYIO OYaroBYIO KapIIMHOMY, PaK KHIICYHUKA, PaK IMOYKH, paK TOPTAHU, 3I10-
Ka4eCTBEHHOE JICHTUTO, CMEPTEIbHYIO CPETUHHYIO KapIIMHOMY, JIEHKO03, OIyXO0Jb KIeTOK Jleiura, aumocapko-
MY, paK JIETKOTO, JUM(aHTHOMY, JTUM(aHTHOCAPKOMY, JTUMQPOIUTEIHOMY, TUM(POMY, OCTPBIH JTUMQOIEHKO3,
OCTPBI MHUENIOOJACTHBIN JIEHKO3, XPOHUIECKUH JTUMQPOIMTAPHBIN JIEHKO3, pak MeYyeH!, MEITKOKICTOTHBIN pak
JIETKOTO, HEMEJIKOKJIETOYHBIN pak Jerkoro, JuMpomy MALT-Tuna, 310kauecTBEHHYIO (GUOPO3HYIO THCTHOIIH-
TOMY, 3JI0KQ4EeCTBCHHYIO NEepU(PEPUIECKYI0 OIyXOJb HEPBHBIX 000JIOYEK, 3I0KAYECTBEHHYIO TPUTOH-OMYXOJb,
nrM(poMy MaHTHHHBIX KIETOK, TuM(oMy u3 B-KineTox MapriuHaibHOI 30HBI, JIEHKO3 TYYHBIX KJIETOK, MEIua-
CTHHAJIBHYIO OITyXOJb ITOJIOBBIX KIETOK, MEIYJUIAPHBIN pak MOJIOYHOI JKesre3bl, MeAYJUIIPHBIN paK IMUTOBUIHON
JKEINEe3bl, MEIYIIO0IaCTOMY, MEJIAHOMY, MCHUHTHOMY, paK KJIETOK MepKels, Me30TeITHOMY, METaCTAaTHYCCKYIO
YpPOTEIHAIbHYIO KapIIMHOMY, CMCIIAHHYIO OIyX0Jib Miojuiepa, KOJUIOUIHYIO OITyXO0Jbh, MHOKECTBCHHYIO MUC-
JIOMYy, HOBOOOpPa30BaHHE B MBINICYHON TKaHU, TPUOOBUIHBIA MHUKO3, MHKCOUIHYIO JUIOCAPKOMY, MHKCOMY,
MHUKCOCAPKOMY, KapIIHHOMY HOCOTJIOTKH, HEBPUHOMY, HelipoOiacToMy, HelpopuOpoMy, HEBPHHOMY, HOYJISp-
HYI0 MEJIaHOMY, pak TJia3a, OJIUTOACTPOLUTOMY, OJIUTOACHAPOTIHOMY, OHKOLUTOMY, MECHHHIHOMY OOOJIOYKH
3pUTETHHOTO HEPBa, OMMyXOJb IMIA3HOTO HEPBa, PaK MOJOCTH PTa, OCTEOCAPKOMY, paK SHYHUKOB, OIyXoib [laH-
KOCTa, MaMWUBIPHBIN pak IUTOBHUIHOMN XKeJe3bl, IaparaHrinoMy, MHHEan001acTOMy, THHEOIUTOMY, THUTYHIIH-
TOMY, aJIEcHOMY THUTIOPHU3a, OMyX0JIb TUITO(PH3a, IIIA3MOIIUTOMY, TIOTUIMOPHUOMY, TUMGPOMY MPEANIECTBEHHUKOB
T-mampob6acToB, MEPBUUIHYI0 TUMGPOMY IEHTPATHLHOW HEPBHON CHUCTEMBI, JIUM(OMY TOJOCTEH Tena, MepBUY-
HBIN MIepUTOHEAIbHBIA paK, paK MPeACTaTeNIbHON JKeJe3bl, paK MOJHKEeITYJOYHON KeJe3bl, paK IJI0TKH, IICEBIO0-
MHUKCOMY OpIOITHHBI, PaK IMOYKH, TOYSTHBIH MEAYUIAPHBIA pak, peTHHOOIACTOMY, pabIoMHUOMY, pabaoMuocap-
KoMy, mpeoOpa3zoBanue Puxrepa, pak mpsMOH KHIIKH, CapKOMY, IIBAHHOMATO3, CEMHHOMY, OMYXOJb KICTOK
CepTouid, OIyXO0JIb CTPOMBI MOJIOBOTO TSKA STUYHUKOB, PAK U3 TEPCTHEBUAHBIX KJIETOK, PaK KOXKU, CHHUC MEJ-
KOKPYTJIOKJICTOYHBIC OITyXOJIH, MEIKOKICTOUHBIA paK, CAPKOMY MSATKHUX TKAaHEH, COMAaTOCTATHHOMY, SMUTEIHO-
MY MOIIOHKH, OITyXOJIb CITUHBI, TUM()OMY MapruHaIBLHON 30HBI CEIC3CHKH, TNIOCKOKICTOUYHYIO KapIIMHOMY, CH-
HOBHAJBHYIO capkomy, Oonie3nb Ce3apH, MEITKOKJICTOYHBIN paK KHIICYHHKA, TNIOCKOKICTOYHBIA pak, pak xKe-
nynka, T-KIeTouHy0 TuMQpoMy, paK sSHYKa, TEKOMY, paK IMATOBUIHON Kele3bl, KAPIIMHOMY MEePEXOIHBIX KIIe-
TOK, PaK ropia, pak MOYeBOTO IIPOTOKA, MOYETIONIOBON paK, YPOTSITHAIBHYIO KapIIHHOMY, YBEABHYIO METaHOMY,
pak MaTKu, 0OpOIaBUATHIN paK, TTHOMY 3PUTEIHHOTO ITyTH, paK BYJIBBBI, BATHHAIBHBIA PaK, MaKpOTIOOyIHHe-
Musl BanpneHcTpema, ormyxosib YOPTHHA U OMYX0Jib BuiibMca. B HEKOTOpPBIX BapHaHTaX pealu3aluy u300peTe-
HUS paKk MOXKET MPEICTaBIATH COOOW aIeHOKApIUHOMY, JEHK03/muMpomMy T-KIETOK B3POCIBIX, paK MOYEBOTO
My3bIpsA, OJacToMy, pak KOCTH, paK MOJOYHOHM JKelle3bl, paKk MO3Ta, KapIIHOMY, MHUCIOUIHYI0 CapKOMy, pak
NICHKHA MaTKH, KOJIOPEKTALHBIA PakK, paK MHIICBOJA, paK IBCHAMIATHIICPCTHON KHUIITKH, MYIbTH(HOPMHYIO TJIH-
001acTOMYy, TIIHOMY, paK KEIYHOTO ITy3BIPs, PaK >KEIyAKa, paK TOJOBBI U IIeH, TUMPOMy XOIKKUHA, HEXOJ-
KKHHCKYIO JTUM(OMY, paKk KUIICYHHUKA, paK IMOYKH, paK TOPTAHU, JEHKO3, paK JIETKOTo, TMM(GOMY, paK MCUCHHU,
MEJIKOKJICTOYHBIN paK JIETKOTO, HEMEIKOKICTOYHBIH paK JIETKOTO, ME30TECIHOMY, MHOKECTBCHHYIO MHEJIOMY,
OCTpBIi MUETONIHBIH Jieiiko3 (OMJ]), auddy3Hyro kpymHOKIeTouHy0 B-knerounyto mumdpomy (ABKKII), pak
J1a3a, OMMyXOJb ONTHYECKOTO HEPBa, PakK MOJOCTH PTA, PaK SIMYHHUKA, OMYXOJb THIO(GU3a, IEPBUYHYO TUMPOMY
LIEHTPaJIbHON HEPBHOW CUCTEMBI, paK MPEACTATEIIbHON KeJIe3bl, PaK MOKETyI0YHOM Keje3bl, pak TJIOTKH, paK
MOYKH, PaK MPSIMOI KHIIKH, CAPKOMY, pak KOXKH, OIyXOJIb CIIMHBI, MEIKOKJICTOYHBIH paK KHUIICYHHKA, PaK XKe-
nynka, T-kaeTounyro TuMpoMy, pak SudKa, pak IIUTOBHIHON JKENIe3bl, pak ropiia, MOYEIOJIIOBOH paK, YpOTeIH-
ANBHYIO0 KapIIMHOMY, paKk MaTKH, BAarMHAJIBHBIN pak MK OMyXoib Bumsmca.

B HEKOTOPHIX BapHaHTaX peayu3alliy HACTOAIIET0 N300PETeHUS yKa3aHHBIN pak MpeICTaBIseT coOoil pak
KPOBETBOPHOM CHCTEMBI (TEMaTOJIOTHIECKUI PaK).

B HEKOTOpBIX BapUaHTaX pealn3allui H300PETCHUS YKa3aHHBIA paK MPEICTaBIICT cO00 MHOKECTBEHHYIO
MHEJIOMY, OCTPBIH MHeTOuIHbIH seiiko3 (OMJI) nnn nuddy3Hyo KpynHOKIeTOUHYIO B-kinerounyro mumpomy
(ABKKJD).

3a0oneBaHus, KOTOPBIC MOXKHO JICYHTH C TPUMCHEHHEM CoeJuHeHUs 1, Takke BrmodyaroT MYC-
3aBUCHMBbIE BUJIBI paKa, MPUUEM paK CBs3aH ¢ M0 MeHbIlel Mepe onHoil skcnpeccueit PHK myc wnm skenpeccu-
eit benka MYC. [TanmenTa i1 TAKOTO JICYCHUS MOXKHO UICHTH(PHUIUPOBATH C TOMOIIBIO OMPEICIICHUS SKCIIpec-
cuu PHK myc wmm skenipeccnn 6enka MY C B pakoBO# TKaHHM HITH KJIETKAX.

3aboneBaHns, KOTOPHIE MOXHO JICYUTH C OMOIIBIO COSTUHECHNUS |, TakKe BKIIOYAIOT HE3I0KAaYeCTBEHHEIC
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nponudepaTBHBIE paccTpoiicTBa. [Ipumeps! nponaudepaTHBHBIX PAcCTPOICTB, KOTOPBIE MOXHO JICUUTh, BKITIO-
YaloT, HO HE OrPaHMYMBAIOTCS UMH: JOOPOKAaUEeCTBEHHBIE OMYXOJM MITKMX TKaHEH, OMyXOJIM KOCTH, MO3ra M
OITyXOJIM TTO3BOHOYHHUKA, OITyXOJIM BEKa M OpPOHTAIBbHBIC OIyXONH, IPaHyJIEMY, JIUIIOMY, MEHHHTHOMBI, MHOXe-
CTBEHHYIO SHAOKPUHHYIO HEOIUIA3UI0, HOCOBBIC MOJIHIIBI, OMTYyXOJIM TUIIO(H3a, TPOTAKTHHOMY, JOOPOKa4eCTBEH-
HYIO BHYTPHYEPEITHYIO THIIEPTEH3UIO, CE00PEHHBIN KepaTo3, MOIHIIBI JKEITyIKa, Y37I0BOi 300, KHCTO3HbIE HOBO-
00pa3oBaHys MOMKEIYAOUYHON XEIe3bl, TEMAHIMOMBI, Y3€JIKH Ha TOJOCOBBIX CBSI3KaX, MOJUIBI M KUCTHI, 0O-
ne3Hp KacTieMeHa, XpOHHUYECKYIO MTHIOHUJAIBHYIO 00JIE3Hb, epMaTOhUOPOMY, BOJIOCSHAS KUCTY, MTHOTEHHYIO
TpaHyJIEMy W CHHAPOM FOHOIIECKOTO TOJIUII03a.

3a0oeBaHus U COCTOSIHUSL, KOTOPBIE MOXKHO JIEYUTH C MIOMOIIBIO COSMHEHHUS |, TaK)Ke BKIIIOYAIOT XPOHHU-
YecKHe ayTOMMMYHHBIE M BOCHAJIHMTENIBHBIE COCTOSHMS. [IpuMepsl ayTOMMMYHHBIX W BOCTIJIUTEIBHBIX COCTOS-
HUI, KOTOPBIE MOXKHO JICYUTh, BKIIOUAIOT OCTPOE, CBEPXOCTPOE UM XPOHUUIECKOE OTTOPKEHHE TPAHCIUIAHTHPO-
BaHHBIX OPraHoOB, OCTPYIO IOAArpy, OCTPhIC BOCHAJIHMTEIFHBIE PEaKInH (TaKue KaK OCTPBIN pecrmpaToOpHBIN J1-
CTPECC-CUHIPOM W HIIEMHUIO/pernepPy3nOHHOE TOBPEKACHUE), 00JC3Hb ANMCOHA, araMMariioOyJTHHHMHUIO,
QUIEPTUYECKUH PHHUT, aJUIEPTHIO, aJoNenuio, 6ose3Hb AnblreiiMepa, almneHanINT, aTepoCKIepo3, acTMy, OcC-
TEOAPTPUT, IOBEHUJIBHBIN apTpUT, NICOPUATHUUECKUN apTPUT, PEBMATOUIHBIN apTpPUT, aTOMHUYECKUN IepMaTHT,
ayTOMMMYHHYIO aJIOTICIHIO, ayTOUMMYHHBIE TEMOINTHIECKHE M TPOMOOLIUTOIEHMYECKHE COCTOSHUS, ayTOUM-
MYHHBIH THIIONMUTYUTapu3M, ayTOMMMYHHOE HOJMIIAHIYJIsApHOE 3aboneBaHue, O6one3Hb bexuera, Oyrie3Hble
3a00/1eBaHMs KOXKH, XOJIELHCTHT, XPOHUIECKYIO MIHONATHYECKYI0 TPOMOOIMTOIIEHUUECKYIO IypITypY, XpPOHHU-
geckoe o0cTpykTHBHOE 3a0oneBanue jerkux (XO3J]), muppo3 nedenu, AereHepaTuBHOE 3a00JIeBaHUE CYCTABOB,
JETIPECCHI0, JEPMATHUT, IEPMATOMUO3UT, 3K3EMY, SHTEPUT, SHLE(AINT, FACTPUTHBIN TIIOMEpYIOHE(PHUT, THTaH-
TOKJICTOYHBIH apTepuut, cuHapoM ['yanacuepa, cunnpom ['nitena-bappe, runrusur, 0one3ns ['peiiBca, Tupeon-
JuT XalnMoTO, TeNaTHT, THIO(U3UT, BOCTIAIMTENbHOE 3a00sieBaHne Kuileynuka (6one3nbp Kpona u Hecnenu-
(mueckuil S3BEHHBIN KOJHT), BOCHAJIUTEILHOE 3a00JICBaHNE Ta3a, CHHAPOM DPa3IpaXEHHOTO KHIICYHHKa, 0O-
ne3upb KaBacaxu, JIIIC-uHAyHHPOBaHHBIN 9HIOTOKCUYECKUH IIOK, MEHUHTUT, PACCESHHBIN CKIIEPO3, MUOKAPAUT,
MHACTEHHUIO, TPUOOBHUIHBI MHKO3, MHO3UT, HEYPUT, OCTEOMHUEIINT, ITaHKpeaTHuT, Oone3Hs IlapkuHcoHa, mepu-
KapJuT, MEPHUINO3HYI0 aHEMHUIO, THEBMOHMIO, TIEPBUYHBIA OMIMApHBIN CKICPO3HUPYIONINH XOJIAHTHT, Y3€IKO-
BBII TIOJIMAPTEPUT, NICOPHA3, PETHHHT, CKIEPHUT, CKICPAJCHHUT, CKICPOAECPMUIO, CHHYCHT, Oone3Hs lllerpena,
CETICHC, CENITUYECKHH IIOK, COTHEYHBIN 0KOT, CUCTEMHYIO KPACHYIO BOJIYaHKY, OTTOP’KCHHE TKaHH TPaHCIIIAH-
TaTa, TUPEOUIONT, caxapHblil auabet I Tuma, cunapom Takascy, ypeTpuT, yBEUT, BaCKYyJHT, BACKYJIHT, BKIIO-
YaOUIUN TUTAaHTOKJICTOUHBII apTEPUUT, BACKYJIUT C MOPAKECHUEM OPTraHOB, TAKOW KaK TIIOMEPYIOHE(DPUT, BUTH-
JWro, rpaHyieMarto3 BanpaeHcTpema u MakporiaoOynuHemuo BereHepa.

3a0oeBaHusl U COCTOSIHUS, KOTOPhIE MOKHO JIEYHTH C TIOMOIIBIO COETMHEHHS 1, Takke BKJIIOYAIOT 3a00-
JIEBaHUS U COCTOSIHHUS, KOTOPHIE BOBJICKAIOT BOCTIAJIMTEIbHBIC PEAKIMU K MHPEKIUSIM ¢ OaKTepusIMH, BUPYCaMH,
rpuOKamH, Mapa3uTaMy WIK UX TOKCHHAMH, TaKUe KaK CETICHC, CENITUUSCKUH CHHIPOM, CENTHYECKHUIl IIOK, DH-
JIOTOKCHKO3, CHHIIPOM CHCTEMHOro BocnaiurtenbHoro orBera (CCBO), cuHIpoM MyJNbTHOPraHHOM AHCHYHK-
IIH, CHHJIPOM TOKCHYECKOTO LIOKa, OcTpoe MoBpexaeHue jierkux, PZICB (cuaapom paccTpoiicTBa IbIXaHHS y
B3POCIIBIX), OCTPYIO TOYCYHYIO HEAOCTATOYHOCTh, MOJHHEHOCHBIH T'eIaTHT, 0’KOTHM, OCTPBIA ITaHKPEaTHT, IO0-
CJICOTIEPALIMOHHBIE CHHIPOMBI, CApKONA03, peakuun I epkcreiimepa, sHIE()ATUT, MUEITUT, MEHHHTHUT, MaJsipus,
rocrioga, CCBO, cBsizaHHBIE C BUPYCHBIMH MHPEKINAMHU, TAKUMH KaK TPHIII, OTOSCHIBAIOIINHN JTHUIIAH, TPOCTOM
reprec 1 KOpOHaBHPYC.

3aboneBaHus, KOTOPBHIE MOXKHO JICUUTH C IOMOIIBIO COCAMHEHHs |, BKIIOYAIOT BHPYCHBIE HH(EKINU.
[Ipumeps! BUpYCHBIX MH(EKINI, KOTOPbIE MOTYT OBITh BBIJICUCHBI, BKIIOYAIOT BUpyc DmmreiHa-bapp, Bupyc
rernatuta B, Bupyc remaruta C, Bupyc repreca, BUpyC UMMYHOIC(QHIIUTA YEIOBEKa, BUPYC NalMIIOMbI YelloBe-
Ka, afieHOBHUpYC, nokcBupyc u apyrue JJHK Bupycsl Ha ocHoBe anucoMm. [ToaTomy coeanHeHne | MOXHO puMe-
HSTB /IS JISYeHUsI 3a00JIeBaHUI M COCTOSIHUH, TaKMX KaK HHPEKIMH U peaKTUBAIH IIPOCTOTO TepIieca, TepIech
ry0, MHQEKIMN ¥ PEeaKTHBAIMK OMNOSCHIBAIOIIETO Teplieca, BETpsiHasl OCIa, ONMOSCHIBAIONINN JIMIIAH, BUPYC Ia-
MWJUIOMBI YeJIOBeKa, HeoIUIa3us MIEHKH MaTKH, aJcHOBUPYCHbIE HH(EKINHU, B TOM YHCIIE OCTPOE pECIHUpaTop-
Hble 3a00JIeBaHUE M MIOKCBUPYCHBIE HH(EKINH, TAKUE KaK KOPOBbs OCIla, HaTypalbHas OCIa U BUpYC adpHkaH-
CKOH JIMXOPaAKH CBUHEH. B HEKOTOPBIX BapHaHTaX peaM3allid HACTOSIMIETO H300pEeTeHU coenHEeHne | MOX-
HO MPUMEHSITh JUIA JICYCHHUS BUPYCHBIX MH(MEKIIUH MaMIUIOMBI Y€JI0BEKa KOKH MM SMHUTENNS MEHKN MaTKH.

3aboneBaHus U COCTOSHHS, KOTOPbIE MOXKHO JIEUHTh C MOMOINBIO COSAMHEHUs |, Takke BKIIOYAIOT CO-
CTOSIHMS, KOTOPBIE CBSI3aHBI C MIIEMUYECKHU-PENepPy3HOHHBIM MOBpexacHNEM. [IpuMepsl Mo10OHBIX COCTOSHUM
BKJTIOYAIOT, HO HE OTPaHWYMBAIOTCSA HMH, COCTOSHHSA, TaKWe KaKk MH(pApKT MHOKapna, LepeOpOBaCKYISIPHYIO
UIIEMHUIO (MHCYNBT), OCTPble KOPOHAPHBIE CHHAPOMBI, TIOYETHOE Penepdy3nOHHOE MTOBPEXKICHUE, TPAaHCIUIAHTa-
IIMI0 OPTaHOB, IIYHTHPOBaHNWE KOPOHAPHOW apTepHH, MPOLEIYPHl B YCIOBUIX MCKYCCTBEHHOTO KpoBooOparie-
HUSL ¥ YMOOJIHIO JIETKOT0, TIOYEK, IIEUYEHH, JKEeJIyJOYHO-KUIIEYHOTO TPAKTa WX NepH(epruIecKoil KOHEYHOCTEH.

Coenunenne 1 Takke NPUMEHUMO UIS JICYCHHST PACCTPOMCTB JIMITUAHOTO OOMEHa MyTeM PEryJIUpOBaHUS
APO-A1, Takux Kak THIEpX0JIECTEPUHEMUS, aTepOCKIIepo3 U 0oJe3Hb AJbureiimepa.

CoenuHenne 1 Takxke IMOJIC3HO JUIS JieueHHs] PUOPO3HBIX COCTOSHHM, TAaKMX KaK MIANONATHYECKUH JIeroy-
HBI puOpo3, PudpO3 mouek, nocaeonepanuoHHas CTPUKTYpa, KeJIonaHoe oOpa3oBaHue, ckiaepoaepMus U puo-
po3 cepama.

CoenuneHne 1 Takke MOYKHO NMPUMEHATH JUIA JICYEHHUSI O(TaIbMOIOTHUECKUX NPU3HAKOB, TAKUX KaK Cy-
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XOCTB TJ1a3.

Coenunenne 1 Taxke MOXKHO MPUMEHSTH JUIsl JICUEHHS 3a00JIeBaHNH ceplilia, TAKUX KaK cepleyHas HeJoc-
TaTOYHOCTb.

[Ipu nmpuMeHeHUH B HACTOAIIEM JTOKYMEHTE, TEPMUH "TIPUBEACHUE B KOHTAKT" COOTBETCTBYET OOBEAMHE-
HUIO yKa3aHHBIX (YHKIMOHAIBHBIX TPYII B in Vitro cucreme Wi in vivo cucrteme. Hampumep, "mpuBeneHne B
koHTakT" Oenka BET ¢ coenmuenuem 1 (Hampumep, TBepaoi GopMoit coequHeHus 1, Takod Kak TBepaas KpH-
cTajumgeckas (opMma) BKIIOYAET BBEICHHE COCAMHEHUS | MHAMBHIYyMY WM TMALUCHTY, TAKOMY KaK YEJIOBEK,
nmetonuii 6enok BET, a taxke, HanpuMep, BBEACHHE TBEpAOH (HOPMBI COCTUHEHHUS COTJIACHO HACTOSIIEMY
M300pEeTEHUIO B 00pa3ell, KOTOPBIi CONEPKUT KICTOUYHBIA WM OYHIICHHBIH Mpenapart, coaepxkamuii 6enok BET.

IIpu npuMeHeHUN B HACTOALIEM AOKYMEHTE TEpMUH "MHAMBUAYYM'" WU "ManueHT", IpUMEHseMble B3au-
MO3aMEHSIEMO, COOTBETCTBYIOT JIIOOOMY >KHBOTHOMY, B TOM YHCJI€ MJIEKOIIUTAIOIINM, NPEIIOYTUTEIEHO MBIIIIH,
KpBICE, IPYTUM TPhI3yHaM, KPOJHMKaM, COOaKaM, KOIIKaM, CBUHbE, KPYITHOMY POTaTOMY CKOTY, OBIIC, JIOLIAIsIM
WM IpUMaTaM ¥ HauboJiee MPEAMOYTHTEIBHO JIFOISM.

[Tpn npyuMeHeHnH B HACTOSIIEM JIOKYMEHTE BhIpaXKeHHUE "TepaneBTHIecKH 3(phekTHBHOE KOJIMUecTBO" Co-
OTBETCTBYET KOJMUECTBY aKTUBHOTO COCIMHEHHUS WIH (papMareBTUIECKOTO CPEICTBA, BRI3BIBAIOIIEMY OHOJIOTH-
YECKHH WA MEAUIIUHCKIHA OTBET, KOTOpOE 0OHApY)KUBAeTCs B TKaHHU, CUCTEME, )KUBOTHOM, Y HHANBHIYYMa WJIH
YeNoBeKa UCCIIeIoBaTeIeM, BETEPHHAPOM, BPA4OM HIJIH JPYTUM BPadoOM.

[Ipu npuMeHEeHUN B HACTOSMIEM HOKYMEHTE TepMUH "NeunTh" Win "JedeHne" COOTBETCTBYET WHTHOUPO-
BaHUIO 3a00JIeBaHN; HAIPIMEP, HHTHOMPOBAHUIO 3a00JICBaHNS, COCTOSHUS MIIH PACCTPONCTBA Y WHANBHIYYMA,
KOTOPBII UCTIBITHIBACT WIIN IEMOHCTPUPYET TATOJIOTHIO WM CHMIITOMATHKY 3a00JIeBaHMUs, COCTOSIHUS FIUTH pac-
CTpoiicTBa (T.€., yTHEeTas NaJbHelIee pa3BUTHE MATOJOTHH W/HIU CUMIITOMATHKH); U YMEHBIICHUIO HHTCHCUB-
HOCTH 3a00JIeBaHMsl; HAIPUMEP, YMEHBIIEHUIO HHTCHCUBHOCTH 3a00JIeBaHUs, COCTOSHHS WJIM PacCTpOHCTBa y
WHIUBUAYYMa, KOTOPBIH UCIBITHIBACT WU JEMOHCTPHPYET MATOJOTHIO WM CUMITOMATHUKY 3a00JCBaHUA, CO-
CTOSIHUS WJIH PacCTPOUCTBA (T.€., KYIHMPOBAHUC MATOJOTHU /WM CUMIITOMATHKHU), TAKOE KAaK YMCHBIICHHUE TS-
JKEeCTH 3a00JICBaHUS.

[Ipu mpuMeHEeHUHN B HACTOSIIEM JOKYMEHTE TepMHUH "TIpefoTBpamars” win "mpeaoTBpaiieHue” cooTBeT-
CTBYET MPEIOTBPALICHAIO 3a00JIeBaHIS; HAIPUMED, IPEIOTBPAIICHUIO 3a00JIeBaHNS, COCTOSIHHS WIIN PAacCTPOii-
CTBa y MHIMBHUIYyYMa, KOTOPBI MOXKET OBITh NMPEIpacIoOkKeH K 3a00JI€BaHNIO, COCTOSIHHIO UM PAaCCTPOHCTRY,
HO eIlle He UCTIBITHIBACT WIIM HEe IEMOHCTPUPYET MATOJIOTHIO MM CHMITOMATHKY 3a00JIeBaHHUS.

Kom0uHupoBaHHBIE CIOCOOBI JIeUeHHU s

Coennnenne | MOXHO IPUMEHATH B KOMOMHUPOBAHHBIX CIIOCO0AX JICUSHUS, IPHU STOM COEeOUHEHUE 1 BBO-
JIT B COYCTAHWH C JPYTUMH METOJIAMH JICUCHUS, TAKUMHU KaK BBEICHHE OJHOTO WM 0OoJice MOMOIHUTEIHHBIX
TepareBTHYECKUX areHTOB. J(OIMOIHHUTENBHBIE TEpaeBTHYECKUE CPECTBA, KaK MPaBHIIO, MPEICTaBISIOT CO00H
OOBIYHO TMPUMEHSEMBIE ISl JICYEHHUs] KOHKPETHOTO COCTOSIHUS, KOTOPOE TOJUICKUT JICUEHHIO. [lOTIOTHUTENbHBIE
TepareBTHYECKHE CPEICTBA MOTYT CO/IEPXKATh, HAIPUMEP, XUMHOTEPANIEBTHYECKUE CPEICTBA, TPOTHBOBOCIIAIIH-
TENBHBIC CPEICTBA, CTCPOUIBI, IMMYHOICIIPECCAHTHI, a Takke MHruouTopsl Ber-Abl, Flt-3, RAF, FAK u JAK-
KWHAa3bl IS JIeUeHHs1 CBs3aHHBIX ¢ Oenkamu BET 3aboneBanuii, paccTpoiicTB min coctostHuid. OqHO Wik Goree
JOTIOTHUTEIBHBIX (papMaIeBTHIECKUX CPEICTB MOXHO BBOIWTH ITAIIMCHTY OJHOBPEMEHHO WIIU TTOCIIEI0BATEIIh-
HO.

B HexoTOpBIX BapuaHTax peayin3aliii H300pETeHNs COeANHEHNE | MOXHO MPUMEHATh B KOMOMHAIINH C Te-
PameBTHYECKAM CPEICTBOM, KOTOPOE HAIEIEHO HA AIHUTCHETHYECKUH peryisTop. [IpuMeps! snHUreHeTHIeCKuX
PEryIsSTOPOB BKIIOYAIOT THCTOHOBBIC JTM3MHMETIITPAaHC(epa3bl, THCTOHOBBIE apTHHUHMETHITPaHchepassl, THC-
TOHOBBIE JIEMETHIIa3bl, TUCTOHOBBIC JIealleTHIIa3bl, TUCTOHOBEIC areThnassl 1 Metunrpancdepassr JHK. Wnrn-
OUTOPBI THCTOHOBBIX J€AlCTHIIA3 BKJIIOYAIOT, HAIPUMEP, BOPUHOCTAT.

Jlns neueHus paka ¥ Ipyrux mpoiudepaTuBHBIX 3a00JIeBaHUi coeTUHCHUE | MOXKHO IPUMCHSATH B KOMOU-
HAIIMY C XMMHOTEPANCBTHUCCKUMHE CPEICTBAMH U APYTHMH aHTHIIponudepaTuBHbIMU cpenctBamu. Coequne-
HUE | Takke MOKHO TIPUMCHSATh B KOMOWHAIIMY C JICKAPCTBEHHOH Tepamueid, TaKOW KaKk XUpypradeckas ornepa-
U WIM JIy4eBas Tepamus, HalpuMep, TaMMa-H3IydeHHE, PaJHOTepanus IIyYKOM HEWTPOHOB, paJHOTepanus
MIyYKOM DJIEKTPOHOB, NMPOTOHHAS TEpaIus, OpaxuTepanusi U CHCTEMHBIE PaJHOaKTUBHBIC M30TOMBL. [IprmMepst
MOIXOIAIINX XUMHOTEPAIeBTHICCKIX CPEICTB BKIFOUAIOT JIFOOBIE M3: abaperinKkca, albAecIeHKiHA, aJeMTy3y-
Maba, aATNTPEeTHHONHA, AJJIOMYPHHOIA, alTpeTaMHHA, aHACTPO30J1a, TPHOKCHIAa MBIIIbIKA, acllaparvuHa3bl, aza-
IUTHIMHA, OeBarm3ymaba, OekcapoTeHa, OieoMuImHa, 6opTe3oMOu, OopTe3omuda, Oycynbdana BHYTPHBEHHO,
Oycynbdana opallbHO, KaITyCTepOHa, KanenurabuHa, kKapOoruiaTiHa, KapMyCcTHHA, IeTykcuMaba, XJIopaMOyIin-
Jla, UCIUIaTHHA, KIaapuonHa, kKiodapabuna, mukiopochamuna, nurapabuna, gakapOa3wHa, TaKTHHOMHIIMHA,
JaNbTCIIApUHA HATPWs, Ja3aTHHUOA, MayHOPYOHWIIMHA, AennUTaOWHA, ACHUICHKUHA, JNCHWICHKUHA AU(IUTOKCA,
JIeKCpa3oKcaHa, IOleTaKcela, JOKCOPYOHMIMHA, JPOMOCTaHOJOHA MPONHOHATa, JKyJIu3ymada, SMUpyOHIMHA,
9paoTHHUOA, ACTpaMyCTHHA, dTonosuzaa ¢ocdara, STONO3WAa, dKceMecTaHa, (uirpactuma, (IIOKCypUIWHA,
¢ynapabuna, ¢propypammia, gynBectpaHTa, repuTHHNOA, TeMINTa0MHA, TeMTy3yMaba 030raMHIMHA, Tocepe-
JMHA areTaTa, TUCTPENIMHA arerara, HOpUTyMoMaba THyKceTaHa, uaapyounrHa, udocdamuna, nmatuanda mMe-
3minaTa, uaTepdepona anpda 2a, UPUHOTCKAHA, TANATUHUOA AUTO3MIIATA, ICHATUIOMHUIA, JICTPO30JIa, JICHKOBO-
pHHA, IEYIIpOIKIa aleTara, JeBaMHU30JIa, JIOMYCTHHA, MEXJIOPEeTaMiHa, METeCTpPoiIa arerara, Mendantana, Mep-
KaIlTOITypHHA, METOTpPEeKcaTa, MeToKcaneHa, MUToMunuHa C, MUTOTaHa, MUTOKCAHTPOHA, HAHAPOJIOHA (EeHTIpo-
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MUOHATa, HemapabuHa, HopeTymMoMa0a, OKCATUILIATHHA, MaKIUTaKCceNna, TaMHUIPOHAaTa, TAaHUTyMyMa0a, marac-
maprasbl, MrduirpacTuMa, meMeTpeKceIa THHATPH, ICHTOCTaTHHA, TUIIOOpOMaHa, TUIMKaMUIIIHA, TpoKapoa-
3WHA, XWHAKpUHA, pacOypuKa3bl, pUTYKCHMMaba, PYKCOIMTHHUOA, copadeHnda, CTPenTO301MHA, CYHUTHHHUOA,
CYHHTHHHOA Majeara, TaMOKCH(]EHa, TEMO30JOMHUAA, TCHHUIIO3MIA, TECTOJAKTOHA, TAJHIOMHKAA, THOTYaHHMHA,
THOTETa, TOMOTeKaHa, TOpeMu(eHa, ToO3UTyMoMada, TpacTy3zymada, TPEeTHHOMHA, YpaMyCTHHA, BalpyOHITHMHA,
BUHOJIACTHHA, BUHKPUCTUHA, BUHOPEIONHA, BOPHHOCTATA M 30JIeIpOHATA.

g neuenns paka u Ipyrux npoirdepaTuBHEIX 3a001eBaHUi coenHeHNE | MOKHO IPUMEHATH B KOMOH-
HAIlMX C PYKCOJIUTHHAOOM.

CoenuneHre 1 MOXXKHO IPUMEHSTH B KOMOWHALIMY C OAHUM WK 00Jiee MHTMOMTOPaMU KOHTPOJIBHBIX TOYEK
UMMYHHOTO OTBeTa. [IpuMepbl HHTHOUTOPOB KOHTPOJIBHBIX TOYCK MMMYHHOTO OTBETa BKIFOYAIOT MHTHOUTOPHI
MOJIEKYJI KOHTPOJIBHBIX TOYEK UMMYHHOTO 0TBeTa, Takue kak CD27, CD28, CD40, CD122, CD96, CD73, CD47,
0X40, GITR, CSF1R, JAK, PI3K gensra, PI3K ramma, TAM, aprunazy, CD137 (Takxke HU3BECTHBIN Kak 4-
1BB), ICOS, A2AR, B7-H3 B7-H4, BTLA, CTLA-4, LAG3, TIM3, VISTA, PD-1, PD-L1 u PD-L2. B Hekoto-
PBIX BapuaHTaX pealu3allii HACTOSIIErO W300peTeHHs yKa3aHHas MOJICKYJa KOHTPOJBHBIX TOYEK HMMYHHOTO
OTBETA MPE/CTABISAET COO0H CTUMYIHPYIONTYIO MOJIEKYJTy KOHTPOJIBHBIX TOYeK HMMYHHOTO OTBETa, BEIOPAHHYIO
n3 CD27, CD28, CD40, ICOS, 0X40, GITR u CD137. B HEKOTOpBIX BapHaHTaX peaau3allii HACTOSIIETO H30-
OpeTeHHns ykazaHHasi MOJIEKYyJla KOHTPOJIBHBIX TOYEK MMMYHHOTO OTBETa MPEACTaBISIET cO00i MHTHONPYIOIIYIO
MOJICKYJTy KOHTPOJBHBIX TOUYEK MMMYHHOTO OTBeTa, BhiOpaHHyo u3 A2AR, B7-H3, B7-H4, BTLA, CTLA-4,
IDO, KIR, LAG3, PD-1, TIM3 u VISTA. B HEeKOTOpHIX BapHaHTaxX pealu3allii HACTOAIIETO H300PETEHHUS CO-
€IWHEHHS COTIIACHO HACTOSIIEMY H300PETEHUI0 MOKHO NMPUMEHSATh B KOMOWHAIINH C OJHAM WK OoJiee areHra-
MU, BbIOpaHHEIMU M3 mHruOuTopoB KIR, marn6uropamu TIGIT, uarn6utopos LAIR1, uaru6éuropos CD160,
uHruouropos 2B4 n nnrnouropos 6era TGFR.

B HEKOTOpPBIX BapHaHTaX pean3alliy HaCTOSIIEr0 H300peTeHNsI HHTMOUTOP MOJICKYJIBI KOHTPOJIEHON TOY-
KA MMMYHHOTO OTBeTa mpenacTaBisier coboi antu-PD1 anrtureno, antu-PD-L1 antureno nmm antu-CTLA-4
AHTHUTEJIO.

B HEKOTOPHIX BapHaHTaX pealn3aldy HACTOSIIETO M300peTeHUs YKa3aHHBIM MHTHOUTOP MOJIEKYINBI KOH-
TPOJHLHOM TOYKH UIMMYHHOTO OTBETa MPEACTaBIAET Co00i mHrnouTOp PD-1, Hanmpumep, MOHOKIIOHAIBHOE aHTH-
PD-1 antureno. B HEKOTOPHIX BapHaHTax peaju3alldiy HACTOSIIETO M300pPETeHHs YKa3aHHOE MOHOKIIOHAILHOE
anTu-PD-1 anTHTENnO TpencTarisier coOoi HUBOIYMao, meMOponm3ymab (Taxke m3BecTHIM kak MK-3475), nu-
mum3ymad, SHR-1210, PDRO01 umu AMP-224. B HeKOTOpBIX BapHaHTax peaiM3alliy HACTOSIIETO M300peTe-
HUSl yKa3aHHOE€ MOHOKJIOHAJIbHOE aHTH-PD-1 aHTUTENO mpeacTaBiseT co0oi HUBOIyMad MM meMOpoam3ymao.
B HekoTOpHIX BapHaHTaX pealin3alliil HACTOSINETO U300peTeHUs yKkazaHHoe aHTH-PD1 anTHTENO mpencraBiseT
co0oit neMOpoaM3ymao.

B HEKOTOpBIX BapHaHTaX pealn3alyd HACTOSIIETO M300pETCHUS YKa3aHHBI MHTHOUTOP MOJICKYINBI KOH-
TPOJILHOM TOYKM MMMYHHOTO OTBETa HpeAcTaBisieT co0oit naruburop PD-11, Hanpumep, MOHOKIIOHAJIBHOE aH-
tu-PD-11 antuTeno. B HEKOTOPHIX BapHaHTaX peai3aliy HACTOSIIETO U300pEeTCHHS YKa3aHHOE MOHOKJIOHAIh-
Hoe aHTU-PD-11 anTuteno mpexacraBimser coboit BMS-935559, MEDI4736, MPDL3280A (Takke H3BECTHBIH
kak RG7446) nou MSB0010718C. B HekoTOpBIX BapHaHTaxX peali3alliid HACTOSIIETO0 N300peTEeHUs YKa3aHHOe
MOHOKIJIOHaNIbHOE aHTH-PD-11 antuTeno npencrasnser coboit MPDL3280A numu MEDI4736.

B HeKoTOpHIX BapHaHTaX pealn3alydy HACTOSIIETO M300peTeHUs YKa3aHHBI MHTHOUTOP MOJIEKYIBI KOH-
TPOJHLHOM TOYKH UIMMYHHOTO OTBeTa mpeacTaBisieT codoit marnoutop CTLA-4, Hanpumep, antu-CTLA-4 anTH-
TeJ0. B HEKOTOPBIX BapHaHTaxX pealm3allii HACTOSIIEro n300pereHus ykazanHoe aHTU-CTLA-4 anTHTENO
MPEJCTaBIsICT COO0N UIMIITUMYMa0.

B HEKOTOPBIX BapHaHTaX pealM3alyd HACTOSIIETO M300PETCHUS YKa3aHHBI MHTHOUTOP MOJICKYINBI KOH-
TPOJILHOM TOYKM HMMYHHOTO OTBETa Ipe/CTaBisieT codoi maruourop LAG3, nanpumep, antu-LAG3 anTnTeno.
B HEKOTOpHIX BapHaHTaxX peann3aliii HACTOSIIET0 M300peTeHHs yKa3aHHOe MOHOKJIOHaibHOe aHTH-LAG3 an-
THUTEINO NpeacTasiser coboit BMS-986016 nin LAGS2S.

B HEKOTOpBIX BapHaHTaX pealn3alyd HACTOSIIETO M300pETCHUs YKa3aHHBI MHTHOUTOP MOJICKYINBI KOH-
TPOJLHOM TOYKA UMMYHHOTO OTBeTa mpencraBiseT coboit marudurop GITR, nanpumep, antu-GITR anturemno.
B HEexoTOpHIX BapruaHTaxX pean3aluy HACTOSAIIETO n300peTeHus ykazanHoe aHTH-GITR anTHTENO TIpencTasser
coboit TRX518 mmu MK-4166.

B HEKOTOPHIX BapHaHTaX pealn3aldy HACTOSIIETO M300peTeHUs YKa3aHHBI MHTHOUTOP MOJIEKYIBI KOH-
TPOJBLHONM TOYKA UMMYHHOTO OTBETa IMpeacTaBisieT coboi maruourop OX40, nHanpumep, antu-OX40 anTuTeno
nnm 6enok cnusHus OX40L. B HeKOTOpBIX BapuaHTaX peaju3allii HACTOSIIETO H300PETeHUS YKa3aHHOE aHTH-
0X40 anrureno npezacrasisier codoit MEDIOS562. B HeKOTOpHIX BapHaHTax pealn3allii HACTOSIIEro n3obpe-
TeHMs ykazaHHbIH Oenok cimsiaust OX40L npencrasisier coboit MEDI6383.

CoenuHenne 1 MOXHO MPUMEHSATh B KOMOMHALIMK C OJJHUM HJIM OOJiee areHTaMH IS JICYSHUS TaKuX 3a00-
JICBaHUH, KaK pak. B HEKOTOPHIX BapHaHTaX peau3alliil HACTOSIIECTO H300PETECHNUS YKa3aHHBIN arcHT MpeJICTaB-
JsieT co0OW aNKWIIMPYIOMIMH areHT, WHrUOUTOp TPOTEacOMBI, KOPTUKOCTEPOH MM WMMYHOMOIYIHPYIOMINI
arent. [Ipumeps! ankumupyromero areHra BrmodaroT nukiodpochamun (CY), mendanan (MEL) u G6ennamy-
CTHH. B HEKOTOPHIX BapHMaHTaxX peaNn3alliil HACTOSIIET0 M300peTeHHS YKa3aHHBIH WHTHOUTOpP MPOTEacOMBI
mpencTaBisieT coboil kaphmmoMud. B HEKOTOPHIX BapHaHTaX peaM3aliHd HACTOSIIET0 W300pETEHHUS YKa3aH-
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HBIIl KOpTHKOCTEpon | npeacTaBisieT coboii nexcamerazon (DEX). B HekoTophIX BapuaHTax peanu3alvy Ha-
CTOSIIIETO U300peTeHNs yKa3aHHbI MMMYHOMOIYJIMPYIOIINI areHT npeacTasisier codoi neHamunomun (LEN)
nu omasmaomus (POM).

Jlns edeHnss ayTOMMMYHHBIX MJTH BOCTIAJIHTEIBHBIX COCTOSHHUN COeANHEHHE | MOXHO BBOAWTH B KOMOU-
HAIlMM C KOPTHUKOCTEPOHIOM, TAaKUM KaK TPHUAMIIMHOJIOH, AEKCaMeTa30H, (IyOIIMHOIOH, KOPTU30H, MPEIHI30-
JIOH WJIH (PITyMETOJIOH.

Jlns edeHnss ayTOMMMYHHBIX MJTH BOCTIAJMTEIBHBIX COCTOSHHUN COeANHEHHE | MOXHO BBOAWTH B KOMOU-
HallMM C WMMYHOJCIPECCAHTOM, TakMM Kak QuyonnHonoH aneroHuna (Retisert®), pumekconon (AL-2178,
Vexol, Alcon) mu mukiiociopus (Restasis®).

Jlns edeHnst ayTOMMMYHHBIX MJTH BOCTIAJHTEIBHBIX COCTOSHHN COeANHEHHE | MOXHO BBOAWTH B KOMOU-
HAIIMY C OJIMH Win 0oJiee JOMOJHUTEILHBIMU CpeaCcTBaMu, BEIOpaHHBIMU U3 Dehydrex™ (Holies Labs), Civam-
ide (Opko), ruanyponata Hatpus (Vismed, Lantibio/TRB Chemedia), nmuknocnopuna (ST-603, Sirion Therapeu-
tics), ARG101(T) (recroctepon, Argentis), AGR1012(P) (Argentis), sxabera Hatpus (Senju-Ista), redapHara
(Santen), 15-(s)- ruapokcudiiko3arerpacHoBo# kuciothl (15(S)-HETE), nepumenuna, noxcurmknuaa (ALTY-
0501, Alacrity), muHonukinHa, iDestrin™ (NP50301, Nascent Pharmaceuticals), muxnocniopuna A (Nova22007,
Novagali), okcureTparmkimaa (Duramycin, MOLI1901, Lantibio), CF101 (285,3S,4R,5R)-3,4-muruapokcu-5-[6-
[(3- #omodenmn)meTrnaMuHOTYpHuH-9-111 |-N-MeThin-okconaH-2-kapoammna, Can-Fite Biopharma), Bokiocmo-
puna (LX212 nim LX214, Lux Biosciences), ARG103 (Agentis), RX-10045 (cunTeTHueckuii aHaIor pe30JIBH-
Ha, Resolvyx), DYN15 (Dyanmis Therapeutics), puBornuraszona (DEO11, Daiichi Sanko), TB4 (RegeneRx),
OPH-01 (Ophtalmis Monaco), PCS101 (Pericor Science), REV1-31 (Evolutec), Lacritin (Senju), pebamurnuna
(Otsuka-Novartis), 0T-551 (Othera), PAI-2 (University of Pennsylvania and Temple University), mumokapriHa,
TakposmMmyca, muMekponumyca (AMS981, Novartis), morenpennona 3taboHaTa, pUTyKcnMada, ITUKBagocora
terpanatpus (INS365, Inspire), KLS-0611 (Kissei Pharmaceuticals), aernaposmuanapocTepoHa, aHaKWHPA,
adammzymaba, MukodeHossTa Hatpus, dtaHepuenta (Embrel®), ruppokcuxmopoxuna, NGX267 (TorreyPines
Therapeutics) win TaauIOMHIA.

B HEKOTOPBIX BapHaHTaX peann3aliyl HACTOSIIET0 N300peTeHH coefnHeHHE | MOKHO BBOJHUTH B KOMOH-
HAIlMY C OJTHUM WJIH OoJiee areHTaMu, BRIOPAaHHBIMH U3 aHTHOMOTHYECKIX, IPOTHBOBHPYCHBIX, IPOTHBOTPHUOKO-
BBIX, 00€300JIMBAIONINX, TPOTHBOBOCTIANIUTEIBHBIX areHTOB, B TOM YHCJIE CTEPOMHBIX U HECTEPOUIHBIX ITPOTH-
BOBOCHIAIMTEIBHBIX arcHTOB W MNPOTUBOAUIEPTHYECKHX arcHTOB. [IpHMephl MOIXOMSAIINX JIEKAPCTBEHHBIX
CPEICTB BKIFOYAIOT aMHHOTJIMKO3UIBI, TAKUE KaK aMUKAIlMH, TCHTAMUIUH, TOOPAMUIIMH, CTPESITOMHUIINH, HE-
TWIMHUIIMH ¥ KaHAMUIUH, (TOPXUHOJIOHBI, TAKKE KaK IUNPOoQIoKcanuH, HopdIokcaus, oIIOKCaIuH, TpoBad-
JIOKCaNuH, JTOMe(IOKCAIMH, JIeBO(IOKCAIMH U HOKCAIMH; HAQTUPUINH; CYIb(HOHAMHIBI; TIOJIMMHUKCHH; XJIO-
paMGCHHUKON; HCOMUIIMH; TAPAMOMHUIIMH; KOJHCTUMETAT; OAI[UTpalyH; BAHKOMUIIMH; TETPAIUKIHHEL, prudam-
MUH U ero mpousBogHble ("pudaMmuHbl"); UKIOCEPHUH;, OeTa-JIaKTaMbl; IedaaoCOPHUHBI, aM(pOTESPUIIHHEI;
(bmykoHa3071; (DIYIHUTO3MH; HATAMUIIMH; MHUKOHA30J1; KETOKOHA30JI, KOPTUKOCTEPOUIBI; AUKIOGEeHaK; PrypOn-
npodeH; keroposak; cynpodeH; XpOMOJIHH; JOJOKCAaMUIT; JIeBokabacTuH; Hada3olnuH; aHTa30J1H; (peHUpaMUH;
WIIM aHTUOMOTHK TPYIIITEI a3aJIHI0B.

Jpyrue npuMeps! CpeAcTB, ¢ OXHIM WIH Oojiee M3 KOTOPBIX TaKKe MOKHO KOMOWHHPOBATH MPEINIOKECHHOE
COEIMHEHHE, BKIIOYAIOT: JICUCHHE B ciydae Ooye3Hn AJbIreiiMepa, Takoe Kak JOHENE3WI U PUBACTUTMUH, Jie-
yeHue B cirydae Oose3Hu [lapkuncona, Takoe kak L-DOPA/kapOunona, SHTaKanoH, pOIMHAPOJ, IPAaMUTIEKCOI,
OPOMKPHITHH, NEPTOJIU, TPUICKCU(PEHUANIT U aMaHTaNH; CPEJICTBO LISl JISUEHHS paccessHHoro ckieposa (PC),
Takoe kak Oera-mHTEepdepoH (Hanmpumep, Avonex® u Rebif®), anerar rmaTupaMepa 1 MUTOKCAHTPOH; JICUCHUE
B CITy4ae acTMBbI, TaKoe Kak ajJ0yTepos U MOHTEIYKACT; CPECTBO VISl JICUCHHS IN30(pPEHUH, TAKOE KaK 3UTIPEK-
ca, pUCIeplall, CEpPOKBEIb M TaJOINEPHION; MPOTUBOBOCHAIUTENEHOE CPENICTBO, TAKOE KaK KOPTHUKOCTEPOMI,
TaKoOM Kak JiekcameTa3oH wim npeanu3onoH, ®HO-6mokatop, IL-1 RA, a3zatnonpun, nukinopocdaMun u cyib-
(hacayaznH; UMMYHOMOIYJIHPYIOIEE CPEJICTBO, B TOM YHCIIE MMMYHOJACHPECCAHTHI, TAKUE KaK LUKJIOCHOPHH,
TaKpOJIMMYC, panaMHIlH, MUKodeHomaTa MopeTmI, HHTEp(PEepOH, KOPTHKOCTEPOU, MUKIO(OoCchaMusI, a3aTno-
TIPYH | CyJb(acalla3vH; HeUpOTPOPUIECKHU PaKTop, TAKOH KaK HHTHOUTOP alleTHIXOIHHICTEPA3bl, HHTHOUTOP
MAQO, untepdepoH, MPOTUBOCYIOPOKHOE CPEACTBO, OJIOKATOP HOHHOTO KaHaja, PHIIY30JI WIH CPEACTBO IPOTHB
6one3nn I[lapkuHCOHA; CPEICTBO IS JICUSHHS CEPACUYHO-COCYIUCTRIX 3a00JIeBaHMiA, TaKOe Kak OeTa-0JioKaTop,
naruoutop ACE, muypeTuk, HATpaT, 0JI0KAaTOp KaJbIIMEBBIX KAHAIOB WJIM CTATHH; CPEIICTBO AJIS JISYSHHS 3a00-
JIeBaHMH TIEYEHH, TaKOe KaK KOPTUKOCTEPOU]I, XOJIECCTUPAMUH, HHTEP(PEPOH U aHTHBHPYCHOE CPENICTBO; CPEICT-
BO JUIsI JICUEHUsI PACCTPOICTB KPOBHU, TaKOE KaK KOPTHKOCTEPOH]I, IIPOTHBOJICHKEMUUECKOE CPEJCTBO MM (ax-
TOP POCTA; MJIM CPEICTBO JUIS JICUCHHUST IMMYHOJOTHYECKUX HEAOCTAaTOYHOCTEH, TAKMX KaK raMMa-TJI00yJIHH.

B HeKOTOpBIX BapHaHTax peajn3aly HACTOSIIEr0 M300peTeHnsl coequHeHre | BBOIST B KOMOMHAIMH C
uHruouropom JAK-kunassl (Hanpumep, pykconmTrHuOa, Todanntianba, 6apuuntuanda, CYT387, GLPG0634,
nectayptuauba, nakputuauba, TG101348 wmu cenexruBHoro uaruouropa JAK1-xuna3ser), naruéuropos Pim-
KHHA3bI (BKJIIOYass MHTHOUTOPHI ogHOTO Mk 6osee u3 PIM1, PIM2 u PIM3), uaru6uropos PI3-kuHa3bl, B TOM
gucie PI3K-genbra cenekTUBHBIX HHIHOUTOPOB M HHTrHOUTOpOB PI3K mimpokoro crekrpa AelcTBHUs), HHTHOH-
TopoB MEK, HHTHOUTOPOB ITUKIMH3aBUCUMOM KHHA3bI, HHTHOUTOPOB b-RAF, maru6utopos mTOR, nHruduro-
poB mpoTeocoM (Hampumep, 6optezomud, kappmmomud), HDAC-unrnOuTopoB (Hampumep, MaHOOMHOCTATA,
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BopuHOCTarta), uaruoutopo JJHK-merwinrpanchepassl, nekcamera3oHa, MendanaHa ¥ UMMYHOMOIYJISTOPOB
(Takux, KaK JCHONUIOMUJ U IIOMAITUTIOMH]T).

Cocras, rlekapcTBeHHBIC (HOPMBI U BBEICHHE.

[Tpu npuMeHeHnn B KadecTBe GapMaIieBTHIECKAX CPENCTB coeanHeHne | (Hampumep, TBepayo Gpopmy co-
eMHEeHns |, TaKyro KaK KpHUCTaJuTHIecKas TBepaast (hopMa) MOXKHO BBOIUTEL B (hopme (hapMarieBTHIECKUX KOM-
MO3UITMH. DTH KOMITO3UIIMKA MOYKHO TIOJy4aTh CIIOCOOOM, XOpOIIO M3BECTHBIM B (hapMarleBTHUECKON 00JIacTH
TEXHUKH, 1 MOXXHO BBOJIUTH PA3IHMYHBIMHU IIYTSAMH, B 3aBHCHMOCTH OT TOTO, SIBJIIETCS I HEOOXO0ANMOE JICUCHHE
MECTHBIM WJIM CHCTEMHBIM, U OT IUIOMIa !, KOTOpast MOIeKUT 00paboTKe.

BBenenre MOXeT OBITh HAPYKHBIM (B TOM YHCIIC TPAHCACPMAIBHBIM, SMUACPMAIBHEIM, 0()TaIbMOJIOTHYC-
CKUM U Ha CIM3UCTHIC 000JOYKH, BKIFOYAs WHTPAHA3AIBHYI0, BATHHAIBHYIO M PEKTATBHYIO JOCTABKY), HHTAIS-
[MUOHHBIM (HAIIPUMEp, ¢ TOMOIIBIO BABIXaHUS WM BAYBAaHUS MMOPOIIKOB MM adPO30JICH, B TOM YHCIC C TIOMO-
IIBIO PACTIBUIMTENIS; BHYTPUTPaXealbHBIM WM WHTPaHA3AIbHBIM), IEPOPATHHEIM U TTapeHTEPaTbHBIM. [lapeH-
TepaJbHOE BBEJCHHC BKIIIOYAIOT BHYTPUBEHHOE, BHYTPHAPTEPUALHOE, ITOIKOKHOE, BHYTPUOPIOIIMHHOE, BHYT-
PHUMBIIICYHOS WIM WHBCKIMIO WIK WH()Y3UIO; WK BHYTPUYCPEITHOE, HAPUMEpP, MHTPATCKAIBHOEC WM WHTPA-
BEHTPHUKYJSIpHOE BBeneHHe. [lapeHTepanbHOE BBEIEHHE MOXKHO IPOBOAWTH B (popMe eAMHUIHOW OOIOCHOMN
JIO3BI, ITH MOXHO OCYIIECTBIISATH, HAIPUMED, MIPH ITOMOIIH HEMPEPHIBHOTO Iepy3noHHOTO Hacoca. dapmaries-
TUYECKHEe KOMIIO3HUIINN M COCTaBBI TSI MECTHOTO BBEACHUS MOTYT BKJIIOYATh TPaHCICPMAbHBIC TIACTHIPH, Ma-
3H, JIOCHOHBI, KPEMBI, TeJIH, KaIlli, CYIIIO3UTOPHH, CIIPEH, )KUAKOCTH U OpomKki. OObYHBIE (hapMalleBTHICCKIE
HOCHTENN Ha BOJHOM, MOPOIITKOBON MM MACISTHON OCHOBAX, 3aTYCTHTENN M TOMY IOJ00OHOE MOTYT OBITH HEOO-
XOJMMBIMH WX JKEJIaTeTbHBIMH.

Hacrosmiee nzo0pereHue Takke BKIIOYACT (papMalleBTUIECKAE KOMIIO3HIIUHN, KOTOPBIE COACPIKAT, B Kaue-
CTBE aKTUBHOI'O MHTPEMCHTA, COCTUHCHUE | WiH ero (apMareBTUIeCKU MPUEMIICMYIO COJb, B KOMOMHAITUH C
OIHUM WiH Oojee (papMaleBTHUCCKU MPUEMIICMBIMI HOCHTEIISIMU (BCIIOMOTATEILHBIMU CpelcTBaMu). B Heko-
TOPBIX BapHAHTAX PeaH3alliyd HACTOSIICTO M300pPETCHUS YKa3aHHAsi KOMITO3UIIMS SIBJIACTCS TOIXOISAIICH UIs
HApPYXKHOTO TpUMEHEHUs. [Ipu MONy4YeHUN KOMIIO3UIUI COTJIACHO HACTOSAMIEMY H300pPCTCHUIO aKTHBHBIA WH-
TpeIUeHT OOBIYHO CMEUIMBAIOT CO BCIIOMOTATENbHBIM CPEACTBOM, Pa30aBIIIIOT BCIIOMOTATENBHBIM CPEICTBOM
WM 3aKJTIOYAIOT B MIOOOHBIA HOCUTENH, B (hopMe, HanpuMep, KaTCyJIbl, camle, B OyMary Wil Jpyroi KoHTeHHep.
Korna mHamomHUTE b CIyXHUT pa3baBUTENeM, OH MOXXET OBITH B (hopMe TBEPIOTO, MOIYTBEPAOTO MIIH SKHUIKOTO
MaTepHaja, KOTOPHIH JeHCTBYeT Kak HAllOJIHUTEIh, HOCUTENb WX Cpela Ui aKTUBHOTO WHTpenueHTa. TakuMm
00pa3oM, KOMITO3UITUU MOTYT OBITh B pOpME TaOIETOK, MIIIIOIb, TIOPOIITKOB, MACTHIIOK IS PaccachIBaHUs, ca-
re, 00JIaTOK, DIUKCUPOB, CYCIICH3MH, IMYIBCHI, PaCTBOPOB, CHPOIIOB, a3p030Jiei (B BHIE TBEPAOTO BEIIECTBA
WIN B XHUIKOH cpene), MaseH, coaepikamumx, Hanpumep, 10 10% mo Macce akTUBHOTO COCIMHCHUS, MATKUX U
TBEPJIBIX KEIATHHOBBIX KAICYJI, CYNIIO3UTOPHUEB, CTCPUIIBHBIX PACTBOPOB JUII HHBCKIMA M CTEPUIBHBIX YIIAKO-
BaHHBIX MTOPOIITKOB.

[pu mony4eHUN KOMITO3UIIUHN COCAMHCHUE | MOXHO HM3MENbuUaTh I 00CCICUCHUS COOTBETCTBYIOIICTO
pa3sMepa yacTull epesi 00ObeAMHEHUEM C IPYTUMU UHrpeaueHTamu. Eciu coenuuenue 1 sBIsSETCS MO CYIIECTBY
HEPACTBOPHMBIM, OHO MOKET OBITh U3MENBUYCHO 0 pa3Mmepa yactull MeHee yeM 200 mem. Ecnu coenunenue 1
SBIISICTCS TI0 CYIIECTBY PACTBOPHUMBIM B BOJIE, pa3Mep YacTHI] MOXKHO PEryIHPOBaTh IyTEM HW3MENbUYCHHS IS
obecrieyeHns 0 CYIIECTBY PABHOMEPHOTO PaclpeeNIieHNs] B KOMITO3UIINH, HarlpuMep, pumepHo 40 mer.

CoennHerne | MOXHO M3MeENbYaTh C MPUMEHEHHEM HM3BECTHBIX IPOLEAYp IMOMOJA, TAKMX KaK BIIA)KHBIHA
pa3Mod, ¢ MOIy4YeHHEM pa3Mepa YacTHII, TOAXOIIINX UIS (OPMHUPOBAHUS TaOJIETOK M IS APYTHX THUIIOB TIpe-
naparoB. MenkoaucnepcHbie (B (opMe HaHOYACTHI]) COCTABBI COCMUHEHUS 1 MOTYT OBITH IMOIYYEeHBI CrIoco0a-
MU, U3BECTHBIMH B JJAHHOW 00JIaCTH TEXHUKH, HAIIPUMEP, CM. MEKIyHapoaHYI0 3assBKy Ne WO 2002/000196.

HexoTtopeie mpuMepsl TOAXOISAIIMX BCIIOMOTATEIbHBIX CPEJCTB BKIIFOYAIOT JIAKTO3Y, AEKCTPO3Y, CaXapo3y,
COpOUT, MAHHUT, KpaXMaJIbl, aKaIUI0 apaBUHCKYI0, hocdar KaabIlHs, aTbIHHATHI, TPAraKaHT, )KEJIATHH, CUIIAKAT
KaJbIYsl, MUKPOKPHUCTAIUIMICCKYIO ICIUTIONI03Y, MOIMBHHIITUPPOIUIOH, IIEIUTIONIO03Y, BOIY, CHPOI M METHII-
HEIUTI0NI03y. YKa3aHHBIC COCTaBBl MOTYT JONOJHHUTEIBHO COACPIKATh: CMAa3bIBAIOMIME CPEICTBA, TAKHE Kak
TaJbK, CTeapaT MarHus ¥ MHHEPAIbHOS MAcIiO; CMAYHBAIOIINE CPEICTBA; IMYIBIHPYIONINE W CYCIICHIUPYIOIIHE
CPEeICTBa; KOHCEPBAHTHI, TAKME KaK METWI- U MPONIITHIAPOKCH-OCH30aThl; MOJACIACTUTENN U apOMaTH3aTOPHI.
Komrmo3uiuu corsacHO HACTOSIIEMY H300PETEHHUI0O MOTYT OBITH COCTABJICHBI TaKMM 00pa3oM, 4ToObI obecrie-
YUTH OBICTPOE, JUTNTENFHOE WIH 3aMEJICHHOE BBICBOOOKICHNE aKTUBHOTO MHTPEIUCHTA TIOCIIEC BBEICHHS ITAIlH-
EHTY C IPUMEHEHHUEM TPOLEAYP, U3BECTHBIX B TaHHOH 00JIaCTH TEXHHUKH.

KomMro3uiiuun MoOryT OBITh COCTaBJICHBI B CTaHIAPTHOMN JIEKApCTBEHHOUW (hopme, coaeprkailel kemaemoe
KOJIMYECTBO YKa3aHHOTO aKTUBHOTO MHTpeIueHTa. TepMHH "CTaHIapTHBIC JEKAPCTBEHHBIE (OPMBI" COOTBETCT-
ByeT (pM3HYCCKH AUCKPETHBIM CTUHHIIAM, TIPUTOJHBIM B KAUeCTBE SAMHUYHBIX JO3UPOBKHU JUIS YCIOBEKA U JPY-
THX MIICKOTIMTAIONINX, IPHYEM KaKAas CTaHIapTHAas JICKapCTBEHHAs (hopMa COICPIKUT 3apaHee ONPEACICHHOES
KOJIMYECTBO aKTUBHOTO MaTepHualia, PacCYMTAaHHOE Ha TMOJYYCHHE JKEIAeMOTO TEPameBTHYCCKOTO 3(QeKTa, B
COYECTAHUH C TOIXOIAIINM (hapMaleBTHICCKIM BCIIOMOTATESIILHBIM CPEICTBOM.

AKTHBHOE COCAMHCHHUE MOXET OBITh 3(h(HEKTUBHBIM B IIMPOKOM JHANA30HE JTO3UPOBOK U €ro, KaK MpaBu-
JI0, BBOJAT B (papMmarieBTudecku d(h(hekTHBHOM KonmdyecTBe. Clenyer MOHUMATh, OJHAKO, YTO (haKTHYCCKH BBO-
IUMOE KOJIMYECTBO COSAWHEHHA OOBIYHO OyAET OmpenensaThCs JeYalluM BpadoM B COOTBETCTBHH C COOTBETCT-
BYIOIIUMH OOCTOSATEIECTBAMH, B TOM YHCIIE COCTOSIHHEM, ITOUICKAIUM JICUCHHUIO, BEIOPaHHBIM CIIOCOOOM BBE-
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JICHUSI, KOHKPETHBIM BBOJMMBIM COCJUHEHHEM, BO3PAaCTOM, Maccoi M peakiuedl WHIMBHAYaJIbHOTO MaIMEHTa,
TSDKECTBIO CHMIITOMOB Y NAIIMEHTA M TOMY ITOJI0OHBIM.

Jlng mosrydeHus TBEpABIX KOMITO3HUINH, TAKMX KaK TaOIeTKH, OCHOBHON aKTUBHBIN MHTPEIUCHT CMEIINBa-
10T ¢ (papMareBTHUYECKUM BCIIOMOTATEIEHBIM CPEICTBOM C IIOJIyY€HHEM TBEPA0H KOMITO3UINH 10 IPUIaHUS el
JICKApCTBEHHOM (OPMBI, KOTOPAst COACPIKUT OJTHOPOTHYIO CMECh COCTMHEHHS, OIMCAHHOTO B HACTOAIIEM JIOKY-
MeHTe. [Ipu cchuIKe Ha yKa3aHHBIE KOMIO3HWIWHU OO MPUAAHUS WM JIEKapCTBEHHOH (POPMBI KaKk TOMOTCHHBIE,
AKTUBHBIN MHTPEIUECHT OOBIYHO PACCPEIOTOUCH PAaBHOMEPHO IO BCEH KOMIO3WIIMU TaKUM 00pa3oM, 4TO KOMITO-
3N MOXET OBITh JIETKO pa3zielieHa Ha OOUHAKOBO 3(h(peKTHBHBIE CTaHAAPTHEIC JIEKAPCTBEHHBIE (POPMBI, TAKHE
KaK TaOJICTKH, MMATIONH U KaIlCYJIbl. YKa3aHHYIO TBEPIYIO0 KOMIIO3HIHMIO 10 NMPHUIAHUS i JIEeKapCTBEHHOH (hOPMEI
3aTeM pa3JessIIoT Ha CTaHIapTHHIC JIEKapCTBEHHBIE (DOPMBI OIIMCAHHOTO BHIIIE THIIA.

TaOneTkn WM NHIIIONHM, ONMCAaHHBIE B HACTOSIIEM JOKYMEHTE, MOTYT OBITh IOKPBITHI WJIM COCTaBJICHEI
MHBIM CIIOCOOOM, Ul TOTO, YTOOBI OOECHEYHTH JIEKApPCTBEHHYIO (POpPMY, OOECIIEUMBAIOIIYIO0 MPEUMYIIECTBO
MPOJIOHTUPOBAHHOTO AeWcTBUA. Hampumep, TabneTka MU MITIONST MOXKET COJEPKATh BHYTPCHHUI U BHEIIHUN
JIO3UPOBOYHBIA KOMITOHEHT, IIPUYEM MOCIEAHUH MMeeT (opMy OOOJIOUKH MOBEpX HepBoro. /[Ba KoMmroHeHTa
MOTYT OBITH Pa3feICHbl YHTEPOCOIIOOMIHFHBIM CIIOEM, KOTOPBIA CIY’KUT IS TOTO, YTOOBI MMPOTHBOCTOSATH pas-
PYIICHHUIO B )KEIyJKE U MO3BOJIUTH BHYTPCHHEMY KOMIIOHEHTY IIPOXOJUTH B HHTAKTHOM BHJE B IBEHAALATHIICP-
CTHYIO KHIIKY WJIH 3aJEP)KaThCsl MPHU BBICBOOOKACHWHU. JII TaKWX KHIIEYHBIX CIIOEB WIIM TTOKPBITHHA MOXHO
MPUMEHITh MHOKECTBO MAaTEPHAJIOB, TAKHE MaTEPHAIbl BKIIOYAIOT P MOJIMMEPHBIX KHCIOT M cMeceil momm-
MEpHBIX KHCJIOT C TAKUMH MaTeprallaMy, KaK [IeJUIaK, [IeTUIOBBINA CIIPT U alleTaT LEJUTI0N03bL.

Kunkue GopmBl, B KOTOPBIX COeAWHEHHE | M KOMIO3HIINH, OTIMCAHHBIE B HACTOSIIEM JOKYMEHTE, MOTYT
OBITH BKJIIOYEHBI ISl BBEJCHUS MEPOPAIbHO MM C IMOMOIIBI0O MHBEKIMHU, BKIIOYAIOT BOJHBIE PACTBOPHI, COOT-
BETCTBYIOIINM 00pa3oM apOMaTH3MPOBAHHBIC CHUPOIIBI, BOAHBIC MJIM MACISIHBIC CYyCIICH3UH M apOMaTH3UpPOBaH-
HBIE dMYJbCUU C MHIIEBBIMU MaciaMH, TAKUMH KaK XJIOIIKOBOE Macllo, KyH)KYTHOE Macio, KOKOCOBOE Macio
WM apaxHCcoOBOE MacJo, a TAKXKE 3JIMKCUPHI U ITOJOOHBIE (JapMalleBTHIECKUE HAITOJTHUTEIH.

Komno3uiuu aiist vHTaIsIuy Wik HHCY QAN BKIIOYA0T PACTBOPEI U CYCIICH3UU B (hapMaIleBTUYCCKH
TIPUEMIIEMBIX BOJHBIX HWJIM OPTaHHMYECKUX PACTBOPUTENSNX, WIM WX CMECH, W MOPOIIKHU. JKHUIKHEe WIN TBEpIbIe
KOMIIO3UITNH MOTYT COIEPIKaTh MOIXOAAIIIE (papMaeBTHIeCKU MPHUEMIIEMbIE BCTIOMOTAaTEIbHBIE CPEICTBA, KaK
OTIHCAaHO BHIIIE. B HEKOTOPBIX BapHaHTaxX pealu3allii HACTOSAIIETO0 N300pETEHHs yKa3aHHBIE KOMITO3UIINH BBO-
JIAT 9epe3 POTOBOW HMIIM HOCOBOH JBIXaTEeNbHBIA IyTh JUISI MECTHOTO WM cHUCTeMHOTo 3¢ddexra. Kommosummu
MOJKHO pacIbUIATh C NMIPUMEHEHWEM WHEpPTHHIX Ta30B. PacmbuieHHBIE PacTBOPHI MOYKHO BIBIXAaTh HEMOCPEICT-
BEHHO M3 PaCHbUIAIONIEr0 YCTPOICTBA MM PACIBUISIONIEE YCTPOMCTBO MOXKET OBITh MPHCOSIUHEHO K TAMIIOHY
JMLEBOM MAaCKH WJIHM JbIXaTEeJIbHOMY allllapary ¢ NepeMeKalolnMcs MOJI0KUTEIbHBIM AaBieHreM. Kommnosunnn
B BHJIE pacTBOpA, CYCIECH3WH WM IOPOIIKAa MOXHO BBOAMTH NMEPOPAIBHO WM MHTpPaHA3aIbHO M3 YCTPOICTB,
KOTOpBIE TOCTABJIAIOT KOMIIO3UIIMU COOTBETCTBYIOIMM CIIOCOOOM.

Komrmo3umuu Ju1s MECTHOTO TPUMEHEHHS MOTYT COJep)KaTh OJWH WM OoJsiee 0OBIYHBIX HOCHTENeH. B He-
KOTOPBIX BapHaHTaxX peajr3aliy HACTOSILIEr0 M300pEeTeHHs Ma3u MOTYT COZAEpXaTh BOXY M OJMH WM Ooiee
ruapodoOHBIX HOCUTENEH, BEIOPaHHBIX U3, HAPUMED, JKHJIKOTO MapaduHa, MpOCTOro alKUIOBOTro 3(upa Mnojim-
OKCHATHIICHA, TPOMIJICHTIINKOIISL, OeJIoTo Ba3ennHa U TOMY ogo0Horo. KoMmo3ummu HocuTeneit KpeMOB MOTYT
OBITH Ha OCHOBE BOIBI B KOMOWHAIIMK C TIIMLEPUHOM M OJHOM WM Ooyiee OPYrUX KOMIIOHEHTOB, HampuMmep,
rmiepuHMoHocTeapaToM, PEG-rimiepnaMoHOCTeapaTOM M IETHICTEApHIIOBEIM CIIUPTOM. ['er MoryT OBITh
COCTaBIICHBI C MPUMEHEHHEM H3OIPONMIOBOTO CHHPTa W BOJBI, COOTBETCTBEHHO, B KOMOWHAIINH C IPYTHMHU
KOMIIOHEHTaMH, TAKIMH KaK, HAIpUMep, TIIUICPUH, THAPOKCHATIUIIEIUTION03a U ToMy mogo0Hoe. CocTaBhl Iis
Hapy»XHOTO TPUMEHEHHsI MOXKHO COOTBETCTBYIOIINM 00pa3oM YIAaKOBBIBaTh B TyObl, Hampumep, 100 r, kK KoTO-
PBIM HEoOs3aTeIbHO PUIIOKEHBI HHCTPYKINH JUISl JICYEHHUs OTAEIBHOI0 CHMITOMA, HallpUMep, rcopuasa Win
JPYToro KO>KHOTO 3a00JIeBaHMS.

KonmuecTBo coenHEeHNs WM KOMITO3HIMH, BBOJUMOE TALUCHTY, Oy/IET MEHATHCS B 3aBUCHMOCTH OT TO-
TO, YTO BBOJSIT, OT 1I€JIM BBEACHHS, TAKOH Kak MpOoQHIaKTHKa WU JICUCHNE, COCTOSHUS MallMeHTa, crnocoba BBe-
JeHusl 1 ToMy 1ofo6Horo. [Ipy TepaneBTHUECKUX MPUMEHEHHUAX yKa3aHHbIE KOMITO3HIIMK MOYXHO BBOJHTH I1a-
IIUCHTY, YK€ CTpaJaromeMy OT 3a00JIeBaHUs, B KOJIHMYECTBE, JOCTATOYHOM JIJIs JICUCHHUS WM 110 MEHBIIEH Mepe
JUTSL TOTO, YTOOBI YaCTUYHO OCTAHOBUTH CHMITTOMBI 3200JICBAaHHSI M €70 OCIIOKHEHUS. D) PEeKTUBHBIC O3Bl OYIyT
3aBHCETH OT 3a00JICBaHUS, COCTOSHUS, KOTOPOE JIeUaT, a TAKKE OT PEIICHHS JICYAIleTo Bpaya B 3aBUCHMOCTH OT
Takux (aKTOPOB, KaK TSKECTh 3a00JIeBaHMs, BO3PACT, Macca, 00IIIee COCTOSTHUE MaleHTa M TOMY TTOJI00HOE.

Kommnozuiun, BBOANMBIE TTAIMEHTY, MOTYT OBITH B (hopMe (papMarieBTHIECKUX KOMIIO3UINH, OMMCAaHHBIX
BBIIIIEC. YKAa3aHHBIEKOMIIO3UIIMM MOXHO CTEPIJIM30BATh C IOMOIIBIO CIOCOOOB OOBIYHOW CTEPHIM3ALNN HIIN
MOXHO TIO/IBEPTraTh CTEPHIM3YIOIEeMy QUIBTPOBaHHIO. BoHBIE pacTBOPHI MOKHO YIIAKOBBIBATH [UISI IPUMEHE-
HUS "KakK ecTh", WM JTHOPIIN3UPOBAHEIMY, IPU 3TOM YKa3aHHBIN THO(MIN3UPOBAHHBIN Mpemapar epel BBe-
JeHneM OOBEMHSIOT CO CTEPHIILHBIM BOJHBIM HOcHuTeNeM. pH npenapaToB ¢ coeTMHEHHEM OOBIYHO COCTaBISIET
Mexay 3 u 11, Gonee nmpearmoyTHTeNHHO OT 5 10 9 1 HauboJee NpeAnodYTUTENbHO 0T 7 10 8. CnenyeT MoOHUMAaTh,
YTO NMPUMEHEHUE HEKOTOPHIX M3 BHIIICONMCAHHBIX BCIIOMOTATEIBHBIX CPEACTB, HOCUTEIICH MIIN CTa0MIN3aTOPOB
IpUBEJIET K 00pa30BaHMIO (PapMaleBTUUECKUX COJICH.

TepamneBTHyeckas TO3UPOBKA COCTUHEHHSA | MOXKET BapbHPOBATHCS B 3aBHCHMOCTH, HalpHMep, OT KOH-
KPETHOTO MPHUMEHEHHS, IPH KOTOPOM OCYIIECTBIIIOT JICUCHHE, CTI0C00a BBEICHHS COCAMHEHUS, 30OPOBBI U
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COCTOSIHUS TAITUCHTA W PEIICHUS Jieyalero Bpayva. J{ons wid KOHIECHTPAIUS COSAUHEHHS COTJIACHO HACTOSIIC-
My U300pETEHHIO B (hapMaIleBTUICCKONH KOMIIO3HMIUH MOKET BapbHPOBATHCS B 3aBUCHMOCTH OT IIEJOTO psaa
(hakTOpOB, B TOM YHUCIIE€ MO3UPOBKH, XUMHUUECKHX XapaKTEPUCTUK (HAmpuMep, TUAPOo(HOOHOCTH) U TyTH BBEle-
HUs. Jl03MpOBKa, BEPOATHO, 3aBUCHT OT TAKHX IEPEMEHHBIX, KaK THII U CTENCHb MPOTPECCHpOBaHMs 3a00JeBa-
HUS WIA PacCTPONCTBA, OOIET0 COCTOSHHE 3I0POBhS KOHKPETHOTO MAIMEHTa, OTHOCUTEIHHON OHOIOTHYeCKON
3¢ dexTIBHOCTH BEIOPAHHOTO COSAMHEHHUS, COCTaBa BCIIOMOTATEIHLHOTO CPEICTBA M €T0 IyTH BBEACHHS. D hek-
THUBHBIE J03BI MOTYT OBITH SKCTPAIIOIUPOBAHBI U3 KPUBBIX /103a-OTBET, MOJYYCHHBIX B in Vitro TECT-CHCTEMax
W TECT-CUCTEMaX KUBOTHBIX MOJIEIIEH.

Kommno3uium, onucaHHbIC B HACTOSIIEM JOKYMEHTE, MOTYT JOTOJIHUTEIHLHO COJCPKATh ONUH WU Oojee
JIOTIOTHUTEIBHBIX (PapMAIleBTHICCKUX arcHTOB, TAKMX KaK XUMHOTEPAICBTHICCKOE CPEICTBO, CTCPOUI, MPOTH-
BOBOCIAIUTEIFHOE COCMHCHIE WM UIMMYHOACTIPECCAHT, IPUMEPHI KOTOPBIX MPUBEICHKI BEIIIIC.

Uzobpetenue manee Oyner omucaHo OoJiee MOAPOOHO MPU MOMOIIM KOHKPETHBIX MpuMepoB. Crenyronue
OPUMEPHI TIPeIHA3HAYCHBI T WLTIOCTPATHBHBIX IENICH M He MpeJHa3HAYCHBI IS OTpaHIMYCHUS H300pETCHUS
KakuM-JIN00 00pazoM. CenuaucT B TaHHON OOJIACTH TEXHUKH JIETKO ONPEACIHUT PAa3IMYHbIC HEKPUTUYCCKHC
mapaMeTpsl, KOTOPhIe MOKHO M3MEHATh WM MOTU(QHUIMPOBATH C MOJYYCHUEM II0 CYIIECTBY TeX XK€ pe3yibTa-
ToB. CoeMHEHUS IPUMEPOB, KaK OBUIO 0OHAPYXKEHO, SBISIOTCS HHTHOUTOpaMu oHOTro uiu 6osee 6enkoB BET,
KaK OIHCaHO HIDKE.

IIpuMmepbI

IIpumep 1. Cunres 2,2,4-TpumeTni-8-(6-MeTwi-7-0kco-6,7-nuruapo-1 H-muppomno[2,3-cmupunna-4-mm)-
6-(metmincynbdonnn)-2H-6en30[b][1,4]okcazun-3(4H)-ona (coemunenwe 1).

CHHTE3 IPOMEKYTOYHOTO COCTUHCHHUS 5 IPOBOIIIIN B COOTBETCTBUH CO CXEMOH 1.

Cxema 1
o, 0
0.0 0,0 0N~ ST
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e HO =
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oman la sman 2a 3 H»/Ni Penes B
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3 3
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j*/ K,COx /I[MG)A
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4 sman 4a 5 6

Oran la. 4-(MetwicynbpoHun)-2-auTpodeHon (coequnenne 2). AzoTHylo kucioty (69%, 4,2 mmu, 70
MMOJb, 1,2 93KB.) MH00aBIsUIM B TEYCHHE OJHOH MHHYTBHI K IIEPEMEIIMBACMOMY pacTBOpy 4-
(Metmncynshonmn)penona (coenuuenue la, 10 T, 58,1 Mmonb) B ykcycHoit kuciore (HOAc, 91 mi) npu koM-
HaTHOW Temrmeparype. Peaknmonnyro cMech HarpeBam no 70°C, koraa HaOIrogamach dK30TepMus. Peakimon-
HYIO CMECh IepeMemmBain npu temreparype 75-80°C B Teuenue 3 4. Jlo6aBmsuin a30THYIO Kucioty (69%, 0,3
M, 5,0 MMoite, 0,086 3KB.) i cMech MEepPEeMEIINBaIH B TCUCHHE CIIE OJHOIO Yaca. PCakIIMOHHYIO CMECh OXJIaXK-
namu o temmeparypsl 15°C u gobasmsum Boxy (230 mur). [Tocne nmepememmBanus B TedeHrne 30 MUH MMOTyYICH-
HBbIE TBEpJbIC BEIIECTBA COOMpanu (HILTPOBAHHEM, IMPOMBIBATH BOMOH (2x45 MII) M CYIIMIIN B BaKyyMe IpH
temrieparype 45°C B TedeHue 5 4 ¢ MOJydeHHEM HEOUHIIEHHOTO IEJISBOr0 MPOAYKTa, 4-(METHICYIb()OHMIT)-2-
HuTpoderomna (coeaunenue 2, 11,0 r). 3arem ykazaHHOE HEOUHMIIEHHOE COCAMHEHUE 2 pacTBOPSUIM B TETparu-
podypane (TT'®, 110 m) npu Temnepatype 55°C 1 MemneHHO A00aBsuM Teturyio Boxy (45°C, 275 mu). Pac-
TBOP MOCTETICHHO OXJAXIATH I0 KOMHATHOW TeMIepaTyphl M MEpEeMEIINBaI P KOMHATHOW TeMIIepaType B
TE4YeHHE HOYH, 3aTeM IMPOBOIMIIN JaJbHEHIIee OXIaXaAeHHe 10 TeMuepaTypsl 9°C 1 mepeMenmBaiy Mpyu TeMIie-
patype 9°C B TedeHHe OJHOTO Yaca. TBepIpie BemecTBa coOMpaiy GMIBTPOBAHUEM U CYIIHIIA B BaKyyMe TpH
temmieparype 50°C B TeueHHe HOUH ¢ TOdydeHueM 4-(MeTricynbGoHmI)-2-HuTpodenona (coemunenue 2, 10,15
r, 12,6 r Teopetuu., Beixon 80,6%) B Buae >xenaroro mopomka. Coenuunenue 2: XKXMC BplUUCICHO AJIs
C;HgNO,S (M+H)": 218,0, momygeno: 218,1; 'H SIMP (300 MI't, JIMCO-de) & 12,20 (mmp. s, 1H), 8,34 (d,
J=2,4Tu, 1H), 8,00 (dd, J=8,8 'y, J=2,4 I'n, 1H), 7,30 (d, J=8,8 ', 1H), 3,22 (s, 3H) ppm.

Orarn 2a. 2-6poM-4-(MeTmicynbdonmn)-6-HutpodeHon (coeauHenue 3).

N-6pomcykunanmua (NBS, 680 T, 3,82 Mo, 1,0 9kB.) nobasisinu npu tremneparype 0°C k pactBopy 4-
(MmeTuncynshonm)-2-aHuTpodeHona (coeaunenue 2, 825 r, 3,8 monp) B IM®DA (5,9 ). Oxnaxaaromniyto OaHio
ymamsui yepe3 10 MUH B peakIMOHHYIO CMECh NepeMeIInBaIN IIpH KOMHATHON TeMIlepaType B TEYCHHE JBYX
gacoB. Korma JXXMC mokasana 3aBepiieHue peakiuu, J00aBisiy Boay (5,9 1) U cMech NMepeMemuBaid Ipu
KOMHAaTHOW TeMIlepaType B TeUSHHE OJHOTO yaca. TBepible BemecTBa (GUILTPOBAIIH, TPOMBIBAIIM BOaoH (3x2,5
J) ¥ CyUIWJIM B BaKyyMe Ipu Temrepatype 45°C B TedeHHe HOUM C NOIyYeHHEM 2-0poM-4-(MeTHICYIb(QOHIIT)-
6-autpodenon (coexuuenue 3, 1085 r, 1131,1 r Teopernd., Berxon 95,9%) B BHIE )KEATOTO MOPOIIKA, KOTOPHIHA
WCTIONB30BaJIM B MOCJENyIONIeH peakiuu 0e3 aomoyHnTenbHON ouncTku. CoennHenue 3: JKXMC BeIUUCICHO
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st CoHgBINOsS (M-H)-: 293.9, momydeno: 294,0; 'H SIMP (300 MI'n, IMCO-dg) & 8,33 (d, J=2,0 T, 1H),
8,31 (d, J=2,0 T'u, 1H), 3,27 (s, 3H) ppm.

Oran 3a. 2-amMmuHO-6-0pom-4-(MeTricynb(GoHuT)heHo (coequuenue 4).

Bukap6onar Hatpus (NaHCO3, 2,6 xr, 30,95 mMois, 8,8 3KkB.) J0OABISAIN OPUUIMH B TSYCHUE OJHOTO Yaca
K pacTtBopy 2-06pom-4-(Metmicynbonnn)-6-aurpodenona (coequaenne 3, 1037 r, 3,5 Moib) u THApOCYIBGUTA
Hatpus (Na,S,0,, Texundeckas gucrora 85%, 3,15 xr, 15,4 moinb, 4,4 2xB.) B 1:1 cMecu terparuapodypana
(TT'®, 10 1) m Bomsr (10 x). ITomydeHHYIO peaKIIMOHHYIO CMECh TIEPEMENTUBAIH TIPH KOMHATHOW TEMIIepaTrype B
tedenue 2 4. Korma JKXMC moka3zana 3aBeplieHrne peakllny, yKa3aHHYI0 PEaKIMOHHYIO CMECh 3KCTParnpOBaIH
stmnaneratoM (EtOAc, 2x10 ). OObeHEHHbIE OPTaHUYECKUE CIIOM KOHIEHTPUPOBAIH IIPH MOHIKECHHOM J1aB-
nerun. OcraTok pactBopsutu B dtmianetare (EtOAc, 13 1) u HepacTBOPUMBINA MaTepuan YA QUILTPOBA-
HUueM. OUIBTPAT BRIMAPUBAIH TP MMOHMKEHHOM NIaBJICHUH C MOJIYICHHEM HEOUYHUIICHHOTO 2-aMUHO-6-0pom-4-
(metuncynsdonmt)deHona (coenqunenue 4, 736,5 r, 931,4 r reoperuy., BeIxox 79%) B Buae OEKEBOT0 MOPOIIKA,
KOTOPBIH HCIIONIL30BAJIH B Mocieylomeil peakin 0e3 nanpHenmed ounctku. Coenunenue 4: JKXMC Bbramc-
aeno a1 C;HgBrNO;S (M+H)+: 265,9, monydeno: 266,1; 'H IMP (300 MI';, AMCO-dg) & 7,15 (d, J=2,4 T,
1H), 7,10 (d, J=2,4 T'u, 1H), 6,8 (ump. s, 2H), 3,4 (ump. s, 1H), 3,09 (s, 3H) ppm.

Oran 4a. 8-0pom-2,2-mumetmin-6-(metmwicynbhonmn)-2H-0en30[b][ 1,4]okca3un-3(4H)-oH (coequnenue 5).

PactBop kapOonara xamus (K,COs, 842 1, 6,1 mMois, 4,15 5kB.) B Boje (2,8 1) m00aBIsLTH K pacTBOpy 2-
amMHHO-6-0poM-4-(MeTmiicynbhoHm)perona (coeaunenue 4, 391 r, 1,47 Monp) B anetonuTtpuie (8 J1) Ipu KOM-
HATHOW TeMIieparype. 3aTeM K yKazaHHOW PEakIMOHHON cMecH B TedeHue 20 MUH Py KOMHATHON TeMIepaType
nobaBnsn 2-6poM-2-MeTuimnponaHoniaopomun (466 mi, 864 T, 3,76 Mok, 2,56 3KB.) W MOJYICHHYIO PEaKIIH-
OHHYIO CMECh TepeMeIMBAIA TIPH KOMHATHOW Temmeparype B TedeHue Houn. Korma XXXMC mokaszama, 9to
c(hOpMHPOBATIOCH COOTBETCTBYIOIIEE MMPOMEKYTOYHOE COCAMHEHUE C OTKPHITHIM KOJBIIOM, YKa3aHHYIO PEaKIIH-
OHHYIO CMecChb HarpeBasid 10 TemnepaTypbl 75°C B TeueHue 6 4. PeakMOHHYIO cMeCh KOHLIEHTPUPOBAIH MPHU
TTOHIKEHHOM JIaBJICHUW JIO0 TIOJOBHHBEI oObema. JloGasmsiu Boay (4 n) u 1 H. BogH. consHyro kucnorty (HCI,
2,24 ;1) 1 cMech TiepeMemuBaIn B TedueHue 15 muH. TBeppie BemecTBa cooupaiu GUILTPOBaHUEM, TIPOMBIBAITH
Bozo# (1,2 1) m cymmm B Bakyyme npu Temneparype 50°C B TedeHHE HOUH C TIOJydeHHEM HEOUHIIIEHHOTO Iie-
JIeBOTO TIpoAyKTa (coenamuenue 5, 404 r). Yka3aHHBIH HEOUHIIEHHBIN MPOIYKT 3aTEM PaCTHPaIH CO CMeChio 5:1
rentanoB 1 MTBE (1,2 1) npu KoMHaTHOW TeMmmepaTrype B TEUCHHE TpeX 4acoB. TBeproe BemecTBo coOupanu
¢unbTpanmeid, nmpomeiBadM rentaHaMu (1 J1) W CymmnM B BakyyMme C HOJNydeHHEM 8-Opom-2,2-numeTni-6-
(Metmncynshonnn)-2H-0en30[b][1,4]okcaszun-3(4H)-ona (coemuuenue 5, 401 1, 491,3 T TeopeTHd., BBIXOX
81,6%, uuctora 98%) B Buae xenTo-kopuuHeBbIX MopomkoB. CoemuHenue 5: XKXMC BbluucieHO st
C, H;,BINO,S (M+H)+: 334,0, momyueno: 333,9; 'H SIMP (300 MI't, JIMCO-dg) & 11,10 (s, 1H), 7,74 (d,
J=2,0 T'u, 1H), 7,38 (d, J=2,0 I'y, 1H), 3,22 (s, 3H), 1,46 (s, 6H) ppm.

Oran 5a. 8-0pom-2,2.4-tpumeTii-6-(MeTmincynbdonmn)-2H-6en30[b][1,4]okcasun-3(4H)-ou (coenunenue
6).

CTexJISTHHBIN peakTop eMKocThio 200 J1 coOupay ¢ BEpXHUM TepeMENTMBaHIEeM, TEPMOTIApOH, KaneIbHON
BOPOHKOH H BITyCKHBIM OTBEPCTHEM JIJIS a30Ta, U peakTop MPOIYyBaIX a30TOM. B yKa3aHHEIN peakTop 3arpyKain
JAM®A (30,0 ) u 8-6pom-2,2-mumeTnin-6-(Metuicyiabhormn)-2H-6en30[b][ 1,4]okcazun-3(4H)-ou (coeqnnenne
5, 3000 T, 8,98 Momb) ¥ cMeCh TIepeMEITMBAIIN TIPU TEMITEpaType OKPYKAIOIIEH CpeIbl 10 TeX MOp, IMOKa He ObLT
TOJTyYeH PAacTBOP. 3aTeM B peakTop 3arpyxanu kapbonart kamus (K,COs, 1371 1, 9,92 mons, 1,11 3kxB.) u Me-
tuniionunn (Mel, 1536 1, 0,67 n, 10,83 mous, 1,21 5KB.), HoanepKUBas IPH STOM BHYTPEHHIOIO TEMIIEPATypy
npumepHo 17°C. TlonydeHHYI0 PEakIMOHHYIO CMeCh MEPEMEINBaIi B TEUCHHE MTPUMEpPHO 4 9, IMoKa 3aBepIiie-
HHE peaKkIMy METHIMPOBaHMs He ObuIo mokaszaHo ¢ nomombio BOXX. IInteeByro Bomy (60,0 1) 3arpyxanu B
peaxTop, MoJAepKNUBasi BHYTPEHHIO Temmeparypy npumepHo 19°C u yka3aHHYIO CMeCh MEpeMEIInBaIN MPH
TeMITepaType OKpY’KaroleH cpeabl B TeyeHue npumepHo 2,5 4. TBep/ple BemecTBa cooupanu GuiabTpoBaHUEM U
BJIQXKHBIH OCaJIOK MPOMBIBAIN NHUTHEeBOI Boxoi (30,0 i) u cymmim Ha BO3oyxe B TedeHHe IpuMepHo 15,5 4 ¢
TOCTIEAYIOMIEH CYIKON B BaKyyMe TpH TeMIieparype npumepHo 45°C ¢ mosrydeHneM HEOYHIIEHHOTO 8-OpoM-
2,2, 4-tpumetnin-6-(meruncynbhonun)-2H-6en30[b][ 1,4]okcasun-3(4H)-ona (coeaunenue 6, 2834 1, 3127 r Teo-
pernd., Berxon 90,6%) B Buze mopomika OT O€JI0BAaTOTO /O KENTOTO IBETa, KOTOPBIH MCHONb30BAIM B ITOCTE-
IYIOIIeH peakiu 6e3 JomonHATeb oM ounctki. Coemunenne 6: 'H SIMP (400 MI'y, IMCO-d¢) & 7,83 (d,
J=1,9 'y, 1H), 7,59 (d, J=1,9 Hz, 1H), 3,37 (s, 3H), 3,31 (d, J=3,4 T, 3H), 1,49 (s, 6H) ppm; C SIMP (101
MI', IMCO-dg) & 167,47 (s), 144,14 (s), 136,03 (s), 131,46 (s), 126,07 (s), 113,71 (s), 111,25 (s), 79,80 (s),
43,98 (s), 29,42 (s), 24,28 (s) ppm.

CHHTE3 MPOMEKYTOTHOTO COSTMHEHUSI 9 IPOBOAMIIN B COOTBETCTBHH CO CXEMOM 2.
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Oran 1b. (E)-2-(5-6pom-2-MeTokcu-3-autponmpuant-4-mn)-N,N-1umetunatiieHaMuH (coequaenne 11).

K pactBopy 5-6pom-2-MeTokcH-4-MeTHiI-3-HuTponupuauna (coequnenue 10, 508 r, 2,057 mons) B IMDA
(5,0 n) moGammstmu Metanonat mutus (11,5 r, 0,303 moms, 0,147 »kB.) B meranone (300 mu). PeaknuoHHyIO
cMech HarpeBaym J0 Temneparypbl 90°C u nobasmsum 1,1-numetokcu-N,N-gumernnmetadamud (2180 Mo, 8,0
9KB.) B TeueHne 10 MuH. PeaknmoHHy0 cMech nepememuBany mpu Temmneparype 90-95°C B teuenne Houn. Ko-
raa XKXMC mokasain 3aBepilieHue peakiiny, yKa3aHHYI0 PEaKIMOHHYIO0 CMECh OXJIAKIAIN 10 TeMmeparypsl 5°C
U 4epe3 KarelNbHYI BOPOHKY JO0aBIsUH JIeASHYIO Boxy (12,2 ). CMech mepeMenInBaii B OXJIaXKIAI0ICH BaH-
HE B TEUEHHE OJTHOTO Yaca M OCaKACHHbBIC TBEp/bIC BelIeCcTBa coOMpany (MILTpOBaHHEM. TBepable BellecTBa
TIPOMBIBAIH JISJSTHOM BOJIOH (2 IT), CYIIVIIH MPH MOHMKCHHOM JIABJICHUH B TEYCHUC JIBYX YaCOB, 3aTEM CYIIWIN B
BakyyMme npH temreparype 40°C B TedeHue HOUM ¢ HoydeHHeM HeouuiieHHoro (E)-2-(5-6pom-2-merokcn-3-
HuTpormpuauH-4-mn)-N,N-mumerniendpenamuna (coeaunenue 11, 506 r, 619,2  teoperny., Beixon 81,7%) B
BUJIE KPAaCHOTO TBEPAOTO BEIIECTBA, KOTOPOE HCIIOIB30BAIM B MOCIEIYIOUEH peakunu 0e3 JOTONHUTEITBHON
ouncrku. Coexunenne 11: 'H SIMP (300 M@, JIMCO-dy) & 8,22 (s, 1H), 7,03 (d, J=3,5 T'u, 1H), 4,79 (d, J=3,5
I'm, 1H), 3,86 (s, 3H), 2,89 (s, 6H) ppm.

Oran 2b. 4-6pom-7-metokcu-1 H-muppoio[2,3-cjmupuann (coenuneHue 12).

ITopomok xene3za (Fe, 1085 1, 19,5 monb, 10 3xB.) u yrcycuyto kuciory (HOAc, 4380 mm, 4595 1, 76,5
MOJIb, 39,3 9KB.) mocienoBaTeNbHO A00aBsu K pactBopy (E)-2-(5-0pom-2-MeTOKCH-3-HUTPOTTUPUANH-4-1IT)-
N,N-mumetmmTriieHa (coequaenne 11, 587 1, 1,95 mons) B Tetparuapodypane (TT'D, 5,25 1). PeaknnoHHyto
CMech HarpeBasii 10 Temrepatypbl 40°C, BBI3bIBas MEMJIEHHYIO U YCTOMUMBYIO 3K30TEPMUUIECKYIO PEAKITHIO JIO
temrieparypbl 77°C B Teuenme omHOro daca. Ilocie mepeMemmBaHus mpu Temmepatype 75°C B TedeHHe elme
aByx yacoB JKXMC nokazana 3aBeplleHHe peaknuu. PeakimoHHyI0 cMech oxJlaxaanu 1o temneparypsl 50°C,
paszbasmsum dtmnaneratom (EtOAc, 4 1) u mepeMemnBamy NpW KOMHATHOH TeMIlepaType B TEUYCHHE HOYH.
TBepaple BemiecTBa yAamsiiM GUIBTPOBAHUEM UYepe3 LEIUT, KOTOPHIH npombiBasn stminaneratoM (EtOAc, 6 ).
OObearHeHHBIE QUIBTPATHI KOHIICHTPUPOBAIN IIPH MMOHM)KEHHOM JaBieHUH. OCcTaToOK pacTBOPSUTH B ATHIIAIETa-
te (EtOAc, 16 1) u pacTBop npoMbIBaiy pacTBopoM kapoonata HaTpus (Na,COs, 900 r) B Bome (12 1) u HachI-
IIEHHBIM COJIEBBIM pacTBOpoM (2 i1). OObeqMHEHHBIE BOJHBIE CIIOM dKcTparupoBany stunaneratom (EtOAc, 4
7). O0beAMHEHHBIC OPTAaHUYCCKUC CIIOH BBHITAPUBAIH MPH MOHIKCHHOM AaBiicHUU. J[00aBmsi rentaHsl (4 1) u
pacTBOPHUTENN YAAISUIM NPH MOHW)KEHHOM JIABJICHHM C IOJyYeHHEM HeO4HIIeHHOro 4-Opom-7-merokcu-1H-
nuppoiio[2,3-c|nupuanna (coenuuenue 12, 450 T) KOJMMYECTBEHHO B BHJIE TEMHOTO TBEPJIOTO BEIIECTBA, KOTO-
pO€ HCITOJIb30BATK B TIOCEAYIONIel peaknuu O0e3 manpHeieid ounctku. Coeauaenne 12: JKXMC BbraucieHo
s CsH,BrN,O (M+H)+: 227,0, monydeno: 227,1; 'H SIMP (300 MI'u, IMCO-dq) & 7,73 (s, 1H), 7,53 (d,
J=3,0 I'u, 1H), 6,40 (d, J=3,0 I'y, 1H), 3,99 (s, 3H) ppm.

Oran 3b. 4-6pom-7-metokcu-1-ro3mia-1H-mmppomno[2,3-cluupunun (coenunenue 13). 60%-Hyto aucrep-
CHIO THApHUAA HAaTpusl B MUHEepaiabHOM Macie (NaH, 120 r, 3 Mo, 1,5 5kB.) 100aBISIN TOPIUSAMU B TeueHue 15
MHUH K pacTBOpPY HEOUHUIIIEHHOTO 4-0poM-7-metokcu-1H-muppono[2,3-c]mupuauna (coequnenune 12, 450 r, 1,95
Mouib) B JIM®A (4,5 n). Temmnieparypa peakiuonHo# cmecu qocturana 38°C. PeakiinoHHYI0 CMECh MepeMelln-
Banu B TeueHwe 10 MuH mepen oxiaxkaeHueMm o Temneparypbl 20°C. OpmHo#l mopuumeil moOaBisuiy Ii-
tosryoncynshormtxiopun (p-TsCl, 562 t, 2,95 mons, 1,5 9kB.) U yKa3aHHYIO CMECh NEPEMENTUBAIHA MTPH KOM-
HaTHOM TeMmneparype B TeueHue AByX 4yacoB. Korma JKXMC nokasana 3aBeplieHHe peakiuu, 100aBuiu Boay (9
7). TBepaple BemecTBa cobupanu GUIbTPOBaHUEM, IPOMBIBAIN BOAOM (2,5 1), 3aTEM pacTBOPSUIN B dTHIIALICTATE
(EtOAc, 5 n). Pactop mpowmbiBanmu Bomoi (3 ). BomHblid cioif 0OpaTHO-3KCTparupoBaiyd ITUIIAIIETATOM
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(EtOAc, 3 1. KoMOMHMpOBaHHEIE OpPTraHUYECKHE CJIOW KOHIIEHTPHPOBAIN IMPH ITIOHWKEHHOM JaBJICHUH C TOJIY-
YEeHHEM HEOUHMIEHHOTOo 4-0poM-7-MeToKcH-1-To3uin-1H-nuppono[2,3-cmupununa (coequnenue 13, 801 1) xo-
JIMYECTBEHHO B BH/I€ TEMHOTO TBEPJOTO BEUIECTBA, KOTOPOE HCIIONB30BANIM B IMOCIEAYIOMIEH peakunu 6e3 1aib-
Hettmrel ounctku. Coeaunenne 13: JKXMC Berunciaeno mist CsH3sBrN,OsS (M+H)+: 381,0; momyueno: 381,0;
'H IMP (300 MI'ty, IMCO-dq) & 8,15 (d, J=3,8 Ty, 1H), 7,97 (s, 1H), 7,83 (d, J=8,5 I';;, 2H), 7,43 (d, J=8,5 I'n,
2H), 6,78 (d, J=3,8 ', 1H), 3,80 (s, 3H), 2,36 (s, 3H) ppm.

Oram 4b. 4-6pom-1-to3ui-1H-muppono[2,3-cmupuann-7-oi (coenuHenne 14).

Heounmennsiii  4-6pom-7-metokcu-1-to3mi-1H-muppono[2,3-cjmupunun (coenunenue 13, 801 1, 1,95
Moutb) pactBopsut B pactBope 4 M HCI B 1,4-muokcane (5,6 i1, 22,4 Monb, 11,5 2KkB.) U nmepeMenIMBaIM MPU
temneparype 40-45°C B teuenue 12 4. PeakniMoHHYI0 cMECh KOHIIEHTPUPOBAIU NPU MOHMKEHHOM JABICHHUU U
OCTaTOK cycrieHaupoBanu B sTmwioBoM 3¢upe (Et,O, 1,5 m). Teepapie BemecTBa QUILTPOBATN M MOCIEA0BA-
TENIBHO NMPOMBIBAIM THIOBBIM ddupoM (Et,O, 0,5 i) u rentanamu (1 1) mepen Cymkoil B Bakyyme IIpH TeMIIe-
patype 40°C B TeueHHE HOYM C TOJYICHHEM HEOYHINEeHHOTO 4-O0pom-1-to3un-1H-mupporno[2,3-c]mipuana-7-
ona (coenuHenue 14, 648 r, 716 r Teopetnu., Berxon 90,5% B TeueHUE TpeX CTalui) B BUAE KEITOrO MOPOIIIKA,
KOTOPBII MCITOJIF30BANIU B MOCIEAYIOMIEH peakuuu 0e3 ganpHeimen ournctku. Coemunenue 14: JKXMC Boramc-
neno s C4H;BrN,05S (M+H)+: 367,0, nomydeno: 366,9; 'H SIMP (300 MI'ti, IMCO-dg) & 11,46 (s, 1H),
8,01 (d, J=3,5 Ty, 1H), 7,92 (d, J=8,2 I'y, 2H), 7,38 (d, J=8,2 'y, 2H), 7,33 (s, 1H), 6,57 (d, J=3,5 I'y, 1H), 2,36
(s, 3H) ppm.

Oran 5b. 4-6pom-6-MeTm-1-T03MI1-1,6-quruapo-7H-nuppoino[2,3-cJnupunus-7-oH (coenuueHue 9). 60%-
HYIO JIMCIICPCUIO TUAPUAa HATPUsl B MuHepanbHOoM Macite (NaH, 132 1, 3,3 mouns, 1,2 3KB.) 700aBIsUIH TOPIHUIMHA
B TedeHune 15 MuH K pactBopy 4-06pom-1-to3uin-1H-nmuppomno-[2,3-c|nupununa-7-ona (coequaenne 14, 1000 T,
2,72 monb) B AM®A (5 ). Temneparypa peakiuonHoit cMecu pocturana 39°C. Ilocne nepememivBanus B Te-
yenue 30 MHH pEakIMOHHYIO CMeCh oXJaxaanu 1o temrepatypsl 20°C. Jlo6asnsun onmeran (Mel, 205 wmu,
467 1, 3,3 Momb, 1,2 5KB.) U yKa3aHHYIO PEaKIMOHHYIO CMECh MEepEMEIINBAIN IPU KOMHATHOW TEMIIEpPAaType B
teyerue 2,5 4. Korma JKXMC mokasana 3aBepIieHne peakiuu, 100asisuid Boay (13 ) u ykazaHHYIO peakInoH-
HYIO CMeCh nepeMernmBainy B Teuenne 30 MuH. TBepasie BemecTBa QIIFTPOBAIH H ITOCTIEI0BATEIEHO IPOMBIBA-
71 BojIo# (2,5 ;) u renranamu (4 11). 3aTeM TBepAOE BEUIECTBO PACTBOPSIIH B quxiopmerane (JIXM, 9 i) u pac-
TBOP TIEPEHOCHIIN B Pa3JeIUTEIHHYIO BOPOHKY. Y TAISIIA OCTaTodHyto Boxy (~200 mi). PactBop B quxmopmerta-
He oOpabarteiBanu cMmechio cynbdara Hatpus (Na,SO,4, 200 1), cumukarens (SiO,, 170 T) 1 akTHBUPOBAHHOTO
yriis (20 T) B TeYeHUE OJHOTO Yaca. TBepable BELIECTBA YAAIIIN (QUIBTPOBAHUEM YEpe3 LIECIUTOBYIO MOIYIIKY
(750 ) ¥ HENUTOBYIO MOAYIIKY ITPOMBIBaIK AuxjopMeTaHoM (AXM, 3 n). K oObenuHeHHbIM GHIBTPaTaM 1o0-
Oapmsutn Tosyout (1,2 ). JluximopMeTaH yqansuid MpH TMOHIKEHHOM JaBiicHuH. [loydeHHbBIe TBEpIbIe BEIeCTBA
B TOJIyOJIe COOMpanu (QIIbTPOBAHHUEM, MTOCICIOBATEIBHO MPOMBIBATH TONyodoM (1,2 m) u renranamu (1,2 m) u
CyImiIn B Bakyyme npu Temneparype 40°C B TeueHue 2 9 ¢ TIOTydYeHHUEM HEOUHUIEHHOTO 4-OpoM-6-MeTwiI-1-
to3ui-1,6-guruapo-7H-muppono[2, 3-clnupuaun-7-oHa (coeaunenue 9, 728 r, 1036,9 r TeopeTud., BHIXOA
70,2%, 99,3% uuctoTa), KOTOPOE UCIIONH30BAIU B MMOCICAYIOMICH peakiuu 0e3 manbHeiei ounctku. Coenn-
gerne 9: JKXMC srraucneno mus CisHisBrN,0;S (M+H)™: 381,0, momydeno: 381,0; 'H amp (300 MTI'n,
JAMCO-dy) 6 8,03 (m, 1H), 7,93 (m, 2H), 7,78 (s, 1H), 7,41 (m, 2H), 6,58 (m, 1H), 3,37 (s, 3H), 2,36 (s, 3H)
ppm.

CuHTe3 coeIMHeHNS | MPOBOIMIA B COOTBETCTBUH CO CXEMOH 3.
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Oransl 1 u 2. 2,2, 4-tpumerun-8- (6-metun-7-okco-1-ro3un-6,7-guruapo-1H-muppono[2,3-c]nupuans-4-
mi)-6-(MeTmincyibdonmn)-2E-6en3o[b][ 1,4]okcazun-3(4H)-on (coenuueHume 8).

CrexJITHHBIH peakTop eMKocThio 100 11 coOupanyu ¢ BepXHUM IIepeMeNINBaHIEM, TEPMOIapoil, KaneJIbHOH
BOPOHKOH ¥ BITyCKHBIM OTBEPCTHEM ISl a30Ta, ¥ CTEKJITHHBIA PEaKTOp €MKOCTBIO 22 JI COOMpan ¢ BEPXHHUM
nepeMeIIMBaHneM, KOHICHCATOPOM, TEpMOIIapoi, KanejabHOW BOPOHKOW M BITyCKHBIM OTBEPCTHEM [UISl a30Ta.
Kaxxnerii peaktop npoayBanu azotoMm. 1,4-muokcan (15,8 1), 8-6pom-2,2,4-tpumeTmin-6-(MmeTmicynbdonmn)-2H-
6enso[b][1,4]okcasun-3(4H)-on (coenunenue 6, 1008 t, 2,90 mois, 1,05 3xB.), Ouc(mmHakomaTo)aubdop (1472 r,
5,80 momb, 2,11 akB.) u anerat kanus (KOAc, 854 1, 8,70 Moib, 3,16 9KB.) 3arpyxajii B peakTop eMKocThio 100
1. Yepe3 yka3zaHHYIO PEAKIMOHHYIO CMeCh 0apOOTHpOBaNM a30T B TedeHHWEe 22 MHH, 3aTeM 3arpyKaid
Pd(dppf)Cl,-CH,Cl, (60,08 r, 0,07 monb, 0,03 3xB.) u mpomsiBanu 100-muTpoBelit peaktop 1,4-muoxcanom (0,5
). Yepe3 peaknuoHHYI0 CMeCh CHOBa 0apOOTHpoBanmM a3oT B TedeHHe 22 MUH. [lodydeHHYI0 pPEeakIMOHHYIO
CMeCh HarpeBaJid ¢ 0OpaTHBIM XOJOIAMIEHUKOM JIO0 OCTOpOKHOTO Kurenus (mpumepHo 81°C) u mepemermmBanu
MIPY KUTISTICHUH ¢ OOPAaTHBIM XOJIOAWILHUKOM B TeueHue mpuMepHo 19 4 1o tex mop, noka BOXKX He mokazana
3aBepLICHHE NIEPBOH PEaKLUK COUCTaHHs. 3aTeM YKa3aHHYIO PEaKIHOHHYIO CMECh OXJIaXIaJIM 10 TEMIIEPATyphl
npumepHo 28°C. OTaenbHO TOTOBWIH JIETa3UPOBAHHBIA BOTHBIA pacTBOp OMKapOOHATa HATPHUS MyTEM TIIATEIhb-
HOTO cMelmBaHus Oukapoonata Harpus (NaHCO3, 578 r, 6,89 moneit, 2,50 5kB.) U mUTheBOH BOAHI (8,3 1) 10
MOJIYYSHHSI PacTBOpPa M 3aTE€M HPOITyCKaIN a30T Yepe3 pacTBOP B TeUEeHHUE NMpuMepHO 34 muH. JlerazupoBaHHbIH
BOJHBIN pacTBOp OukapOonata HaTpus U 4-6pom-6-metmi-1-To3mi-1H-muppono[2,3-c]mupuann-7(6H)-on (co-
equnenue 9, 1050 r, 2,75 mMonp) 3arpy»kajid MOCIEIOBATENbHO B peakTop eMkocThio 100 1 mpu TemmepaType
OKpy»atomiei cpeabl. [loydeHHyI0 peakIMOHHYIO CMech B peakTope eMKocThio 100 11 HarpeBaiu ¢ oOpaTHBIM
XOJIONWIIBHAKOM JI0 OCTOPOXKHOTO KureHus (npuMepHo 89°C) u nepeMemnBaiy NpH KHIISTYEHUN C 00paTHBIM
XOJIONMUIHHUKOM B T€UCHHE MPUMEPHO 2,5 4 10 TeX mop, moka BOXKXX He mokazarna 3aBepiieHue BTOPOH peak-
IIUM COYETaHUs. PeakIMOHHYIO cMech OXJIaXKIaIu JI0 TeMIeparypsl npuMepHo 29°C, 3aTeM 3arpyskaiu MUThe-
ByI0 Boay (26,3 m) u stmnanerat (EtOAc, 39,4 ). YkazaHHYIO cMech TIEpeMENTUBAIH MTPH TEMIIEPAType OKpy-
JKaroIIei cpeapl B TeueHue nmpuMepHo 19 MuH, 3aTeM GuinbTpoBan yepes cioi remura (1050 r). dunsTpoBaib-
HYIO JieTlemKy npoMbiBasn 3tuareratoM (EtOAc, 4,2 ). @uiabTpaT u MPOMBIBOYHBIA PACTBOP 3arpyxanu 00-
paTHO B peakTop eMKOCThio 100 11, a3l pa3mensiii ¥ OpraHndecKyio a3y OCTaBsUH B peakTope. OTmensHO
TOTOBWJIM BOJHBIM pacTBOp OucCynbduTa HATPUS IyTeM TIIATEIBHOTO CMENIMBAaHUS OWCYIhGUTA HATPHUS
(17052r) n mutbeBoit Bozwl (41,0 ). OKkoJio TpETH BOIHOTO pacTBOpa Oucynnputa Hatpus (15,6 1) 3arpyxanu B
OpPTaHWYECKHI pacTBOp, HAXOAAIIMICA B peakTope eMKocThio 100 J1; mosydeHHyI0 cMech HarpeBaiu 0 TeMIle-
patypsl ipumepro 50°C u nepememuBaiy npu Temreparype npumepro 54°C B Teuenue npumepro 1 4. Cmech
OXJIKIAIH 10 TeMriepaTypsl mpuMepHo 39°C u GuiIbTpoBalu depe3 TOT ke CIOW IeNuTa, YTO W PaHbIIe, U
(UITBTPOBAIBHYIO JICTICIIKY TPOMBIBAIIM ATUIALIETaTOM (4,2 11).

OO0benuHeHHbIe (MUIBTPAT U NPOMBIBOYHBII pacTBOp 3arpyain oOpaTHo B peakTop emkocThio 100 1, da-
3B Pa3JeIsUT M OPraHWYecKyro (a3y ocTaBiisud B peakrope. OKOJIO TPETH BOJHOTO pacTBopa Oucyibdura Ha-
Tpus (15,6 1) 3arpyxanu B opraHMYeCKHi pacTBOpP, HAXOISIIMKCS B peakTope eMKocThio 100 1; moxydeHHyro
CMeCh HarpeBasid o TeMriepaTypsl npuMepHo 50°C u mepeMemunBaii npu Temieparype npumepHo 52°C B te-
yeHue nmpuMepHo | 4. PeaknmoHHYI0 cMech OXJaXIaIu 0 TeMrepatypsl mpuMepHo 40°C, ¢dasbl pa3nensm u
opraHnveckyo a3y octaBisuiM B peaktope. OcTaTok BOAHOTO pacTBopa Oucynsdura Hatpus (15,6 i) 3arpyxa-
7 B OpPraHHYECKHH pPacTBOP, HAXOIALIMUCS B peakTope eMKocTbio 100 JI; mONydeHHYI0 cMech HarpeBayi J0
Temnepatypsl npuMepHo 50°C u nepememuBanu npu temneparype npumepHo 50°C B TeueHue npumepHo 1 4.
CMech oxmmaxkaany 1o temmeparypsl mpumepro 40°C, das3sl pa3aensui 1 opraHudeckyio ¢a3y OCTaBISIN B pe-
akTope. Opranudeckyro (asy MOCIeA0BaTeNFHO MPOMBIBATIH NMUTheBOoH Boxod (10,5 J1) M BOZHBIM pacTBOpOM
XJIOpUJA HaTpHUs, IPUTOTOBIEHHBIM 0TAenbHO U3 2100 r xmopuna Hatpus u 10,5 1 nuteeBoi Bogsl. Opranuue-
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CKyI0 a3y KOHIICHTPHUPOBAIH MPH TMOHMKEHHOM JIaBJICHUH TIPH TemrepaTtype npuMmepHo 42°C 1o ocTaBIIerocs
neneBoro oorema 11 1 (10-12 11 Ha Kr 3arpyeHHOTo coequHeHHs 9). OCTaTOK NMEPEeHOCHIN B PEaKTOp eMKO-
cTbio 22 1. Opranndeckyio a3y KOHIEHTPUPOBAIN IIPH NOHIKCHHOM JIABJICHUHU TIPH TeMIEpaType NpUMEpHO
52°C no ocraBmierocs 1eneBoro oosema S 11 (5-6 J1 Ha KT 3arpy>KeHHOT0 coequHeHHS 9). OCTaTOK OXJIaXIald 10
TeMIieparypsl npuMepHo 24°C u nepeMemmBald pu TemrepaTtype npumepao 19°C B Tedenue npumepso 11,5
4. TBepaple BeniecTBa coOMpaii GUILTPOBaHNUEM, (PUIIBTPOBANBHYIO JIETICIIKY IPOMBIBAIM H-renTanoM (4,2 1),
CYIIMJIM Ha BO3/IyXe B T€UYEHHE NPUMEPHO 4 U C TOCIeIyIOIIeH CyIIKol B BaKyyMe IPH TEMIIepaType NpUMEpPHO
15-17°C ¢ nomy4yeHueM HEOUHIIEHHOTO 2,2,4-TpuMeTU-8-(6-MeTu-7-0kco-1-to3un-6, 7-nuruapo-1H-nuppomno
[2,3-c]mapuamn-4-un)-6-(MeTuncynbpornn)-2H-6en30[b][ 1,4]okcasun-3(4H)-ona (coemmuenune 8, 1232 r,
1566,5 r teopernd., Berxox 78,6%) B BHIE KENTO-KOPHYHEBOTO IOPOIIKA, KOTOPHIH OOBEIMHSIINA C IPYTHMU
MapTUSAMH HEOUHIIEHHOTO COSANHEHHS 8, MOIYYSHHOTO IO TEM K€ IPOIeaypaM, s JalbHEHIIeH O9NCTKH, KaK
OTIMCaHO HHXKE.

CTeKJISTHHBIN peakTop eMKocThio 100 11 codnpanu ¢ BepXHUM MEpPeMEnBaHuEM, KOHICHCATOPOM, TEPMO-
Mapoii, KareabHOH BOPOHKOM U BITYCKHBIM OTBEPCTHUEM MJIA a30Ta, U PEaKTOp MPOAYyBald a30TOM. MeTHIIeHXJI0-
pun (34 n) wn HeouwmmeHHbt 2,2.4-TpuMeTHI-8-(6-MeTHI-7-0KCco-1-T03MI-6,7-nurunpo-1 H-nupposo[2,3-
c|mupunun-4-mn)-6-(Metuncynbponmn)-2H-6er30[b][ 1,4]okcasun-3(4H)-on (coemuuenue 8, 3400 r) 3arpyxanm
B PEaKTOp U CMECh MEPEeMEIINBaIN MpH Temnepatype npumepro 17°C mo momydenus pactsopa. Si-Thiol (850 1)
3arpy’kajid B TIOJTYYEHHBIH PACTBOP M CMECh HArPEBAIM JI0 TeMITepatypsl mpuMepHo 31°C u mepeMenmBaiy npu
temmieparype 31°C B TedeHne mpuMepHo 2,5 4. 3aTeM cMech OXJIKIAIN 0 TeMIeparypsl nmpumepao 20°C me-
pen ¢unbTpoBanreM. OUIBTPOBAILHYIO JICHENIKY NPOMBIBAIN MeTWICHXJIOpHIOM (14 1) n oObequHEHHBIC
(bUIBTPAT M TMPOMBIBOYHBIN pacTBOP KOHIIEHTPHPOBAIM B BaKyyMe MpHu TemrmepaTtype npumepHo 32°C ¢ momy-
YEHHEM OUUILEHHOro 2,2,4-TpumeTun-8-(6-meTun-7-okco-1-1o3un-6, 7-nuruapo-1H-nmuppono[2, 3-clnupunun-
4-n)-6-(Metmncynbponmn)-2H-0en30[b][ 1,4]okcasun-3(4H)-ona (coenuuenne 8, 3728 r) B BUje MOPOIIKA OT
JKEJITOTO 10 KOPUYHEBOTO LIBETA, KOTOPHIA COAEpsKall HEKOTOPOE KOJIMYECTBO OPTraHMUECKHX PacTBOPHUTENEH U
KOTOPBIH HCIIOJIL30BAIN HEMOCPEACTBEHHO B MOCHEAyIONIeH peakunu 6e3 manpHeinield cymku. CoenrHeHnue 8:
'H SIMP (400 MT'i, IMCO-dq) & 7,99 (dd, J=5,9, 2,3 'y, 3H), 7,65 (d, J=2,0 T'u;, 1H), 7,59 (d, J=2,0 I'n;, 1H),
7,56 (s, 1H), 7,44 (d, J=8,2 ', 2H), 6,46 (d, J=3,5 'y, 1H), 3,48 (s, 3H), 3,42 (s, 3H), 3,30 (s, 3H), 2,39 (s, 3H),
1,38 (s, 6H) ppm; °C SIMP (101 MTI', JIMCO-de) & 167,50 (s), 152,60 (s), 145,55 (s), 144,64 (s), 136,22 (s),
135,96 (s), 134,83 (s), 131,27 (s), 130,86 (s), 130,07 (s), 128,88 (s), 125,37 (s), 124,56 (s), 121,93 (s), 113,72 (s),
108,32 (s), 106,83 (s), 79,01 (s), 60,21 (s), 44,17 (s), 36,95 (s), 29,46 (s), 24,28 (s), 21,59 (s), 21,22 (s), 14,55 (s)
ppm.

Cramqus 3. 2,2, 4-tpumeTni-8-(6-MeTmi-7-0kco-6,7-quruapo- 1 H-mappomno[ 2,3 -c [mupunna-4-mm)-6-
(meTuncynshonmn)-2E-6en3o[b][ 1,4]okcaszun-3(4H)-on (coequnennue 1).

CTeKIISTHHBIA peakTop eMKOCThIo 50 1 cobupany ¢ BepXHUM IEePEMENINBaHNEM, TUCTHIIITOPOM, TEPMO-
Mapoi, KamnerbHOW BOPOHKOM M BIIYCKHBIM OTBEPCTHEM ISl a30Ta, M PEakTop MpojyBaiud a3oToM. B peakrop
Ipu TnepeMemmBaHuu 3arpyxanu 1,4-nuokcan (10,2 m) u 2,2,4-tpumerni-8-(6-meTuin-7-okco-1-to3mn-6,7-
quruapo-1H-muppomno(2,3-cmupunun-4-un)-6-(metnncyiabdonnn)-2H-6en3o[ b][ 1,4]okcaznn-3(4H)-on (coenn-
HeHue 8, 3724 r, nony4eHHOe Ha MpeAbLAyIel cTaguu, cogepxut pactBoputenu, 3400 r cyxoro BemiecTsa, 5,97
MOJIb) ¥ PEAKIMOHHYIO CMECh HarpeBali 10 TeMriepatypbl ipuMepHo 62°C. OTAeNbHO TOTOBHIN BOTHBINA pac-
TBOP THAPOKCHJA HaTpHUs IMyTEeM TIIATEIBHOTO cMemmBaHMs ruapokcuaa Harpus (NaOH, 860 r, 21,49 mons,
3,60 5kB.) 1 MTHEBOM BoABI (21,5 ). BomHbI pacTBOp rHApOKCHAA HATPUS 3arpykajldl B PeakTop B TCUCHHUE
MpUMepHO 26 MUH, TIOJAEePKUBas BHYTPEHHIOO Temnepatypy Hike 70°C. PeakmmoHHYI0 cMeCh HarpeBaliv JI0
TeMIiepatrypbl mpuMepHo 84°C u mepeMeImBalIi MPH KATSTYEHUN ¢ 0OpaTHBIM XOJIOAWILHUKOM B TEUCHHUE TIPH-
MepHO 2,5 4 10 Tex nop, noka BOXKX He nmoka3zana 3aBepllieHHe peakluy yAaJleHus 3alllUTHBRIX rpynn. Peakuu-
OHHYIO CMECh TUCTHIUTUPOBAIIN MIPY MMOHKEHHOM JaBJICHUAH IIpH TeMnepaType npumepHo 70°C mo ocraBmiero-
cs1 1iesieBoro oowvema 17 i1 (51 Ha Kr 3arpy’keHHOTO CoeTMHEHH §). 3arpyajiu nuTbeByro Boay (13,6 1) n auc-
TIUISIHIO TTPOAOJDKANIN TPY NOHIKEHHOM JABIICHUH MpU Temreparype npumepHo 76°C mo Tex mop, Imoka He
Ob110 COOpaHO JOMOTHUTENBHO 7 J1 (2 11 HA KT 3arpyXeHHOro coequHeHus §). OCTaBUIYIOCS CMECh OXJIAXKIAIH
JI0 Temneparypsl npumepHo 25°C u nepeMemnBaiy npyu TeMmneparype npuMmepHo 18°C B Teuenue npumepHo 11
4. TBepusle BemecTBa coOupany GUIBTPOBaHHEM, (IILTPOBAIBHYIO JENEIIKY IPOMBIBAIN Botol (34 1) u cy-
M Ha QUIBTPE B TEUCHHE MIPUMEPHO | 9, 3aTeM CYIIMIN Ha BO3AyXE B T€UCHHE MIPUMEPHO 5 THEU ¢ MOyde-
HUEM HeouHiieHHoro 2,2,4-tpuMeTni-8-(6-MeTni-7-0kco-6,7-murunpo- 1 H-mupposo[2,3-cJnupuaua-4-mi)-6-
(meTrncynshonmn)-2H-6en3o0[b][1,4]okcaznn-3(4H)-ona (coemuuenue 1, 1728 1, 2480 r TeopeTwd., BBIXOI
69,7%), KOTOPBI OYHIITATIN B COOTBETCTBUH C POIEAyPAMH, OITMCAHHBIMU HIKE.

CTeKIISIHHBIA peakTop eMKOCThIo 50 11 codupany ¢ BEpXHUM IePEMEIINBAHUEM, TEPMOIIAPOH M BIIyCKHBIM
OTBEPCTHEM ISl a30Ta, U PEaKTOp MPOIYBAIM a30TOM. B peakTop mpu nepeMeIMBaHuy 3arpyKajil aleTOHHT-
pun (17,2 ) n HeounteHHHIH 2,2,4-TpumeTni-8-(6-MeTmi-7-okco-6,7-murunpo-1 H-nmuppono[2,3-c Jnupunun-4-
mn)-6-(meTmincynbdonmn)-2H-6en30[b][1,4]okcasun-3 (4H)-oH(Heounmennoe coeaunenue 1, 1726 r, 4,25
Mouib). TlomydeHHYI0O CMeCh HarpeBaid 0 TeMIiepaTypsl mpuMepHo 72°C U mepeMeniuBaid Mpu TeMIepaType
70-75°C B Teuenue mpuMepHO 1,5 4. 3aTeM yka3aHHYIO CMECh OXJIAXKIAIu 10 TeMIepaTyphl npumepHo 25°C u
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HepeMeIInBalI IIPH TEMIIEpaType OKpysKarollel cpesibl B TeueHue npumepHo 1 4. TBepusle BemecTBa coOupau
¢unbTpoBaHKMEM, (QWIBTPOBANBHYIO JICHEHIIKY IPOMBIBAIN anleTOHUTpWIOM (9 i), 3aTeM 3arpyxain oOpaTHO B
peakTop ¢ aneronurpunoM (17 a). Cmecs HarpeBanu 10 TeMmnepaTypsl npuMmepHo 39°C u nepeMenInBany npu
temrieparype npumepro 39°C B Tedenue npumepHo 1,5 4. CMech oXiaxkaand 10 TemrepaTtypsl mpumeprao 17°C
1 niepeMemuBany npu Temnepartype 17°C B Teuenue npuMmepHo 15 4. TBepapie BemecTBa cooupanmm GuibTpoBa-
HHEM U (priIbTpOBaJBbHYIO JICHIEUIKY NMPOMBIBAIM MeTmiIeHxIopuaoM (9 m). [Ipoaykt cymmim Ha GHIBTpE B Te-
YeHHUE NMPUMEPHO 2 4, 3aTeM CYIIWIN Ha BO3JyXE B TEUCHUE MPUMEPHO | THA ¢ MOJyYeHHEeM OYHIIEeHHOTo 2,2,4-
TpUMETHI-8-(6-MeTHII-7-0KC0-6,7-nuruapo- 1 H-muppomno[2,3-cmupunaun-4-nmn )-6-(Metuncynbdonnin)-2 H-
6en3o[b][1,4]okcazun-3(4H)-ona (coequuenue 1, 1458 r, 1726 t Teopernd., Beixon 84,5%), KOTOpPHIA peKpH-
CTAJUTM30BBIBAJIH C MTOTYICHUEM KETAeMOM KPUCTAJUINIECKOH ()OPMBI B COOTBETCTBHH C IPOLEAYPAMHU, ONHUCAH-
HBIMHU HIXKE.

Cramuss 4. Pexpucraummsanus  2,2,4-TpuMeTiI-8-(6-MeTHII-7-0KC0-6,7-nuruapo- 1 H-muppoio[2,3-
¢ |mupuauH-4-1mn)-6-(Metuicyabhonmn)-2H-6er30[ b][ 1,4 ]Jokcasun-3(4H)-ona (coenunenue 1).

CrexJITHHBIA peakTop eMKocThio 100 11 coOupanyu ¢ BepXHUM IIepeMeNINBaHIEM, TEPMOIApOii, KaneJabHOH
BOPOHKOH ¥ BITyCKHBIM OTBEPCTHEM [UISl a30Ta, U CTCKISIHHBIH PeakTop eMKOCThIo 50 J1 coOupany ¢ BEpXHUM
nepeMelInBaHneM, KOHIEHCATOPOM, TEpMOIIapoi, KaneiabHOW BOPOHKOHW M BITyCKHBIM OTBEPCTHEM [UISl a30Ta.
Kaxnplit peaktop npoayBaiu a3oToM. B peakrop emxoctsio 100 i1 mpu nepeMeInBaHuy HOCIEI0BATENBHO 3a-
rpyxanu meraHox (18,9 i), coemunenue 1 (1454 1) u aneron (18,9 n). [TonmyueHHYIO0 CMeCh HarpeBaiu 0 TEM-
nepaTypsl npumepHo 57°C U nepeMelBaIl Npu TeMnepaTtype npuMepHo 57°C B TedeHue npumepHo 1,25 4 go
MOJyYeHHsI IPO3pavyHoOro pactBopa. CMech NMEpEeHOCHIN Yepe3 BCTPOCHHBIM (HUIIBTP B YHCTHIN peakTop eMKO-
cthio 50 1. Peakrop emxocthio 100 1 1 rIbTp pOMBIBAIA METAHOJIOM (2,9 1) U caMBaIH 4epe3 QUIbTP B pe-
akTop eMkocThio 50 1. CMech B peakTope eMKOocThIo 50 J1 HarpeBain 1o TemnepaTypsl npuMepHo 52°C u nepe-
MEIMIMBAIN NPU TeMIeparype npumepHo 56°C B TedeHHE IPUMEPHO 7 MUH JI0 MOJYYEHHS MTPO3PavHOr0 PacTBO-
pa. 3aTeM pacTBOp B pEakTOpe KOHLIEHTPHUPOBAIM TPH MOHWKEHHOM JABICHWH TPH TeMIepaType HpHUMEpPHO
58°C nmo ueneBoro oobema, paBHoro 38 1. OTdunsTpoBanHbi H-renTaH (37,7 1) 100aBISIIA B PEAKTOP MOPLHS-
MH, TIO/JICp)KUBast IPU 5TOM BHYTPEHHIOIO TemriepaTypy Hwke 60°C. IleperoHKy npu MOHM)KEHHOM IaBJICHUH
MPOIOJDKAIY MPH Temreparype npumepHo 59°C no meneBoro odbeMa B 22 1. OCTaBIIYIOCS CMECh OXJIAXKIIAIA
JI0 TemrepaTypsl puMepHo 24°C U mepeMemmBaiy Npu TeMreparype npuMepHo 17°C B TedeHne TMpUMEpHO
6,75 4. TBepable BemecTBa codnpanu GuIbTpoBaHHEM, GHIBTPOBAIBHYIO JICTICIIKY NPOMBIBAIM (QHUIBTPOBaH-
HBIM H-TerrTaHoM (7,3 1) ¥ cyImmian Ha QUIbTPe B TEUEHUE PUMEPHO | 1, 3aTeM CYIIWIHA B BAKyyMe TIPH TEMIIe-
patype 60-65°C ¢ nonydernuem 2,2, 4-tpumetii-8-(6-meTmi-7-0kco-6,7-nuruapo-1 H-muppono [2,3-c|nupunus-
4-un)-6-(metuncynbponmn)-2H-6en30[b][ 1,4]okcaszun-3(4H)-ona (coemuuenne 1, 1404 r, 1454 r teopernd.,
96,6%), B BUIEe KPUCTAJUIMIECKOTO IOpOINKa oT O6emoro g0 6emoBatoro 1Beta (popma I). Coenmnenne 1: T
266,4°C; 'H SIMP (400 MI'n, IMCO-dg) 8 12,13 (s, 1H), 7,67 (d, J=1,9 T'u, 1H), 7,62 (d, J=1,9 I'n, 1H), 7,33
(s, 2H), 6,19 (s, 1H), 3,59 (s, 3H), 3,43 (s, 3H), 3,31 (s, 3H), 1,41 (s, 6H) ppm; *C SIMP (101 MI'r, IMCO-de)
5 167, 66 (s), 154,57 (s), 144,55 (s), 134,74 (s), 130,96 (s), 130,33 (s), 129,68 (s), 127,40 (s), 126,96 (s), 124,39
(s), 123,53 (s), 113,15 (s), 109,35 (s), 103,07 (s), 78,80 (s), 44,22 (s), 36,15 (s), 29,46 (s), 24,26 (s) ppm.

[TepexpucTamum3anuio MPOBOIMIIN B cMecu TeTparuapodypana (TT'D), areToHa u H-TenTaHa ¢ MCIIOJIb30-
BaHUEM TIPOLEAYD, MOJOOHBIX ONMMCAHHBIM BBINIE, W TMOXy4ann Gopmy Il kprcTammmgeckoro JeKapCTBEHHOTO
cpeactsa coenunenus 1. Kak ¢popma I, ak u ¢popma Il nmeror odens peskue 3HIO0TEPMUIECKUE TUKH TUIABICHHS
Ha JICK, pa3Huma B MMKOBO# TeMmrepaType TUTaBIeHUs U 9TUX IBYX GopM coctaBisieT 1°:266,4°C st hopmbl
I u267,5°C noa dopwmet I1. Ograko hopma I 1 popma I1 umMeroT oueHb pa3Hble peHTICHOBKHE TU(GPAKTOTPAMMBI,
HO 00e OHM CTaOMJIBHBI B BOAHOW cycrieH3uHu. VccnenoBanus nokasany, uro ¢opma I sBisiercs Hanbonee cra-
ounpHON Qopmoii B MeOH n anerone, a gopma Il 6onee ycroitunsa B IPA. B cMecn meranona, aneToHa u H-
rentaHa ¢opma I u popma II MoryT nmpeoOpa3zoBeIBaTECS APYT B Ipyra B 3aBUCUMOCTH OT YCJIOBHH, TaKUX Kak
COOTHOIIEHHE pacTBOpHTENs, Temneparypa u Bpems. @opma I u dopma Il kpucrammmyaeckoro coeaunenus 1
MMEIOT CXO/IHYIO PAaCTBOPUMOCTh B OPraHMYECKHUX PACTBOPUTENIX U BOJIE.

dopwma I Tarke MoxeT OBITH MONTydeHa no0aBiIeHueM IpuMepHO 30 Mr coeanHeHus | K IpUMepHO 2 M
HACHIIIEHHOTO I MYTHOTO PAacTBOpa COCAWHEHHA | B ameToHE C IMOCISAYIOMHMM MepeMEIIUBaHHEM IpH
25+1°C B Teuenue 3 gHE.

ATNBTEpHATUBHBIA CHHTE3 COCTMHEHUS 8 TIPOBOAMIN B COOTBETCTBHH CO CXEMOi 4.

Cxema 4

Y 5 I
+r i :
(8}
N-—Ts
6
XPhos, Pd,(dba) 3 Pd-149, CsF
KOAGC, IMOKCaH N N 1,4-muokcaH, 06p. X0,

o T:
9 80-86°C, 61 0 S aman 2x
aman Ix 15
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Otan Ix. 6-metmi-4-(4,4,5,5-terpameri-1,3,2-muokcaboponan-2-uin)- 1 -ro3mn-1H-mupporno[ 2,3-
c]mupunun-7(6H)-on (coennnenue 15).

Tpexropiyto KpyTioIoHHYI0 KOOy eMKOCThIo 500 M cHaGXkanu KOHIEHCATOPOM M BXOJOM IS a30Ta,
KOTOPBIA cocTosil u3 T-00pa3Hoit TpyOkH, coemuHeHHON ¢ 6apOboTepoM C MHHEpAIBHBIM MaciioM. B konly 3a-
TpyXaJu 4-6poM-6-MeTii-1-[ (4-metundenwn)cynbhonmi |- 1,6-quruapo-7H-muppoio[ 2,3 -c jnupuann-7-oHa
(coemunenne 9, 10,0 r, 26,2 mmons), 4,4,4'4'5,5,5',5'-okramernn-2,2'-6u (1,3,2-nmuokcaboponan) (13 1, 52
MMoJIb, 2,0 9kB.), purukiorekcun (2',4',6'-rpunzonponmidndenmn-2-mwi)pocdun (Xphos, 1,2 r, 2,6 mmons, 0,1
9KB.), anietar kamus (5,66 r, 57,7 mmons, 2,2 3kB.) u 1,4-nuokcan (110 mi). Yka3aHHyt0 cMecCh JeTa3HpOBAIH
a30TOM B TEUCHHUE 5 MUH, 3aTeM K cMecH o0aBisuin Tpuc(auoeHsuwmmneHanetoH)aunamianuii(0) (Pdy(dba)s, 600
Mr, 0,656 mmob, 0,025 5KB.) 1 Ierasaiuio a30TOM MPOJOJDKAIN B TedeHue 1-2 MUH. 3aTeM YKa3aHHYIO peaklu-
OHHYIO CMECh HarpeBasu 10 temrepaTypsl 80°C u nepemenuBanu npu temneparype 80-86°C B Teuenue 19 4.
Korapa BOXX nokazana 3aBepllieHHE PEaKIMH, YKA3aHHYIO PEaKIHOHHYI0 CMECh OXJIXKAAJIW A0 KOMHATHOU
temrepatypsl. Jobasmsim 2-metoken-2-mMetwinponad (MTBD, 50 mi) u cunukarens (Si0,, 8 T) 1 cMech nepe-
MEIIMBAIY P KOMHATHON Temrieparype B TeueHue 30 MUH. YKa3aHHYI0 CMECh (DHIIBTPOBAIH Yepe3 CIIOH CHIIH-
Karenis M yKa3aHHBIH cliof cunmkaresst npombiBaa MTBD. O0beanHeHHbIE QUIBTPATH KOHLIEHTPUPOBAIIH TIPH
TTOHIKEHHOM JIaBJICHUW M OCTAaTOK OYHWIANK (JIAII-KOJIOHKOH (cmimukarenb, rpagueHt 0-80% EtOAc B rekca-
HaxX) ¢ moaydeHueM 6-metmin-4-(4,4,5,5-rerpamernn-1,3,2-nunokcadboponan-2-wmn)-1-to3wmn-1H-muppoino[2,3-
c]mupunnn-7(6H)-ona (coemuuenue 15, 9,5 r, 11,22 t Teopernd., 84,7%) B BuAe Macia OT KOPUYHEBOTO IO
KPacHOTO IIBE€Ta, KOTOPOE TBEPEIIO MPH BHIACPKUBAHUH IIPH KOMHATHOM TemmepaType B Bakyyme. CoenquHeHne
15: JKXMC Bsrancieno mns CoH,sBN,0sS (M+H)', (2M+Na)™: m/z 429,3, 879,3; o6HapyxeHo: 429,1, 879,3.

Oran 2X. 2,2,4-TpuMeTwi-8-(6-MeTHII-7-0Kc0-1-103un-6,7-qurunpo- 1 H-muppoino| 2,3 -¢ Jrupuana-4-nmn )-6-
(Metmncynshonnn)-2E-6en30[b][ 1,4]okcasun-3(4H)-on (coeauueHme 8)

PactBop 8-0pom-2,2,4-tpumernn-6-(metuncyibdonnn)-2H-1,4-6en3okcaszun-3(4H)-ona (coenunenue 6,
22,4 r, 64,5 mmonbe) U 6-metnin-4-(4,4,5,5-retpamermi-1,3,2-nuokcaboponan-2-mi)- 1-ro3wi- 1 H-muppoino[2,3-
c]mupunun-7(6H)-oHa (coemuuenue 15, 29,0 T, 67,7 mmons, 1,05 3kB.) B 1,4-nuokcane (350 mu) u Boge (80 mur)
obpabateBanu ¢gropunom nesus (CsF, 33,9 r, 223 mmonb, 3,46 3kB.) u 4-(qu-tper-OyTnndochuno)-N, N-
JUMeTmIaHmwmHAnX Iopnammtagiuem (2:1) (2,0 r, 2,8 mmons, 0,04 3 3KB.) mpu TeMIiepaType OKpYKaroIIeH cpebl.
3areM MONTy4eHHYIO PEaKIIMOHHYIO CMECh JeTa3upOBANIN TPU pa3a M KaXKABIH pa3 3aIloJHSUIN NOCTOSHHBIM IOTO-
KOM Ta3000pa3HOTO a30Ta. 3aTeM PEaKIMOHHYIO CMECh HarpeBajy ¢ OOpaTHBIM XOJOIMIHPHHKOM B TeueHHUe 2-3
4. [Tocne Toro, kak BOYXXX mnoka3zana 3aBepiieHne peakiiui COYeTaHus, YKa3aHHYIO PEaKIIMOHHYIO0 CMECh IOCTe-
MCHHO OXJaxkmanmu Ao temmeparypsl 30°C, 3arem moGamistmu Boay (300 mi1) W 2-METOKCH-2-METHIIPOIIaH
(MTBD, 300 mur). 3ateM cMech TIEpEeMEIUBAIN MPU TEMIIEPAType OKPYKAIOMIeH cpeapl B TeueHue 15 MuH 10
paszieNieHns AByX clioeB. BomaHbBIN clloil SkcTparupoBaiii MeTokch-2-meTumpornanoM (MTED, 100 mi) . Ob6be-
JMIMHEHHBIE DKCTPaKThI 00pabaTeiBaii pacTBopoM Oncynbdura Hatpus (40 1) B Bome (200 Mi1) U MONMYICHHYIO
CMeCh TEPEMEIUBANIN TIPH TEMIIEPAaType OKPY)KAIOUICH CpeAbl B TeueHHe 2 4. TBepabie BEIIECTBAa COOHMpaln
(buIbTpOBaHKEM, IPOMBIBAIIM BOJIOH ¥ CYIIMIHA B BAKYYMHO# II€YH B TCUCHHE HOYHU C TOJIYYCHUEM TICPBOMA map-
THM ~ KEJaeMoro  mpoaykra,  2,2,4-rpumetnn-8-(6-metni-7-okco-1-to3un-6,7-guruapo-1H-nmuppono[2,3-
c|mupunun-4-mn)-6-(Metuncynbponmn)-2H-6en30[b][ 1,4]okcasun-3(4H)-1(coemunenue 8, 20,0 T, 36,74 T Teo-
petuy., BeIxoa 54,4%) B BUJIE MOPOIITKA OT OEJIOTO JIO JKEITOTO IBETa, KOTOPHIH MCIOBE30BAIN HEIIOCPEICTBEH-
HO B MOCJIEYIOIIEH peakiiy 0e3 JOTOTHUTENLHON OUYUCTKH.

Otaensanu 1Ba ciiost GUIIbTpaTa W OpraHuvecKuil cion cymmwmm Haa MgSO, M KOHIEHTPUPOBAIN TIPH TIO-
HIOKCHHOM JIaBJICHUH. 3aTeM OCTAaTOK OYHINAIN KOJOHOYHOH xpomartorpadueit (SiO,, TpagueHTHOE SIIOUPOBa-
aue 40-100% EtOAc B rekcanax) ¢ IOIy9eHHEM BTOPOH MapTHUH JKETAEMOTO COeTUHeHNS, 2,2,4-TpuMeTni-8-(6-
METHII-7-0KCO0- 1 -T03mi1-6, 7-muruapo- 1 H-muppoio[2,3-c Jnupuaua-4-wmi)-6-(MeTuncyabhonmn)-2H-
6enso[b][1,4]okcaszun-3(4H)-1 (coemuuenue 8, 13,8 T, 36,74 T Teopernd., Beixon 37,5, Bcero 33,8 1, BBIXOI
91,9), B BUie pO30BOI0 Maciia, KOTOPOE TBEPIEIIO MPH KOMHATHOW TEMIIEpaType B BAKYyMe, U UCIOIb30BAH €ro
HETIOCPEACTBEHHO B MOCIICAYIONICH peakuu 0e3 NadbHEHIIeH OYHCTKY.

Bruto 0OHapyXeHO, UTO MAPTUU COCAWHEHUS 8§, MONYYCHHBIC STHM albTCPHATHBHEIM CIIOCOOOM CHHTE3a,
UICHTUYHBI MaTepHANy, MOJYYCHHOMY MCXOJHBIM CUHTE30M, MPUBEACHHBIM Ha cXeMe 3. 3aTeM 3TOT MaTepual
MpeBpallalid B COCIUHCHHE 1, CIIeys TeM JKe MPOoLeaypaM, KOTOPBIC TIPUBEICHBI Ha cXeMe 3.

[Mpumep 2. Ananuz ¢popmst I u popmst 11 npu nomomm peHTreHOBCKO# moporkoBoi nudpakunu (XRPD).

®opma [ u popma Il coenuuenus 1 ObUTH OXapaKTEPHU30BAHBI MPHU MIOMOINN PEHTT€HOBCKOW TOPOITKOBOM
Iudpaknui. PEeHTTeHOBCKYIO MOPOIIKOBYIO AUMPAKIHIO TPOBOIMIA Ha PEHTTEHOBCKOM ITOPOIIKOBOM An(paK-
tomeTpe Bruker D2 PHASER. O6mue skciepuMeHTaIbHBIE MPOIETyPhI U IOPOITKOBOW PEHTTCHOBCKON M-
dpakiuu 61t crieyrommu: (1) peHTreHoBCKoe H3ydenue meau mpu 1,054056 A ¢ Kg ¢unstpom n nerexro-
pom LYNXEYE™; (2) momHOCTE peHTreHOBcKOoro m3myueHus 30 kB, 10 MA; u (3) mopomok o0pasia nucrep-
TUPOBAIM Ha Aepratene uisi oOpasiia ¢ HyneBbIM (poHOoM. OOIIHE yCIOBUS ISl TIOPOITKOBON PEHTTEHOBCKOM
mudpakuuy ObUIH CIIEAYIOIMMHA: HadallbHbIH yron 5°; cron-yron 30°; auckpernsanus 0,015°; ckopocTs ckaHu-
poBaHMS 2 Tpaj/MHH.

ITopormkoBast peHTreHOBCKast audpakrorpamma Gopmel I mpuBeneHa Ha ¢ur. 1 U JaHHBIE MOPOIIKOBON
PEHTTEHOBCKOH Mupakiny MpHUBEIEeHBI B Ta0I. 1.

-33-



045891

Tabiumna 1
®opwma I
2-Tera (°) BricoTa HS
7,9 103 0,3
8,7 16238 43,3
9,8 138668 49,8
10,0 367 1,0
10,2 214 0,6
10,5 137 0,4
11,6 9126 24,3
11,9 2024 5,4
12,0 1846 4,9
12,7 37515 100
13,6 1284 3,4
14,0 5077 13,5
14,7 7636 20,4
15,7 13471 35,9
17,5 4552 12,1
17,7 2920 7,8
18,1 1194 3,2
18,3 3113 8,3
19,2 1170 3,1
19,4 657 1,8
20,0 8378 22,3
21,4 20976 55,9
21,9 2044 5,4
22,5 0047 16,1
23,3 17466 16,6
23,7 724 1,9
24,2 171 0,5
25,3 394 1,0
25,4 469 1,3
26,2 2777 7,4
26,5 1191 3,2
27,1 8100 21,6
28,2 1893 5,0
28,8 2412 6,4
29,2 460 1,2
29,3 533 1,4
29,5 373 1,0

[MopomkoBast pentreHoBckas qudpakrorpamma Gopmsr 11 coenunenns 1 nmpuBenena Ha ¢ur. 4 U JaHHBIE
MOPOIIKOBOM PEHTTCHOBCKOM AU(paKIUK IPUBEICHEI B Ta0I. 2.
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Tabnuma 2
@Dopwma II
2-Tera (°) BricoTa H%
6,7 6755 9,3
9,4 2759 3,8
9,5 5697 7,9
10,5 3305 4,6
13,3 1509 2,1
14,8 15378 21,3
15,1 1751 2,4
15,3 630 0,9
15,7 1367 1,9
le¢,2 22052 30,5
17,0 72319 100
17,1 46591 64,4
18,2 1945 2,7
18,8 12556 17,4
19,3 36093 49,9
19,7 8478 11,7
20,5 5565 7,7
21,3 2569 3,6
21,4 995 1,4
21,6 740 1,0
22,0 135 0,2
23,1 7421 10,3
23,8 7448 10,3
24,4 3308 4,6
24,7 3946 5,5
25,2 3538 4,9
25,3 4287 5,9
25,7 436 0,6
26,4 3710 5,1
26,8 548 0,8
27,5 9253 12,8
28,3 2614 3,6
28,5 7520 10,4
29,0 2591 3,6
29,8 1322 1,8
30,4 4664 6,4

IIpumep 3. Uccnenoanus Gopmser 1 i dopmel 11 mpu nomormm nuddepeHnnans,HON CKaHUPYIOMEH Kalo-

pumetpun (JICK).

®opma I u popma Il coenmnenus 1 6pum oxapakrepusoBansl npu nomoru JICK. JICK npoBomunu npu
nomomy mpudopa TA Instruments Differential Scanning Calorimetry, mogens Q2000 ¢ aBTocaMruiepoM. Ycio-
Bus npubopa JICK 6smmu cnegyromumu: 25-300°C npu 10°C/mum;

AIIOMHUHNEBas KIOBETa JUIsi 00pasloB M KpbIka Tzero; MoTok rasa azota 50 Mir/MUH.

Tepmorpamma JICK dopmsr [ npusenena Ha ¢ur. 2. Tepmorpamma JICK dopmer I nokazana ocHoBHOE 5H-
JIOTEpMUIECKOe COOBITHE TIPH TemIiepaType Hadana 264,7°C ¢ nukoBo# Temmnepatypoit 266,4°C, 4ro, Kak moja-

TaroT, COOTBECTCTBYCT HJ'IaBJ'IGHI/IIO/pEBJ'IO)KeHI/IIO COCIUHCHUA.
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Tepmorpamma JICK ¢opmst 1 npusenena na ¢ur. 5. Tepmorpamma JICK ¢dopmsr Il mokazana ocHoBHOE
SHIOTEPMHUYECKOEe COOBITHE MPHU TeMIlepaType Hadana 266,7°C ¢ miukoBoi TeMrieparypoi 267,5°C, 9To, Kak 1o-
JIararoT, COOTBETCTBYET IUIABJICHHUIO/PA3IIOKECHUIO COSAMHECHHSI.

[Tpumep 4. Uccnenosanus Gopmsl I u popmsl 11 mpu momomnu TepmorpaBumerpudeckoro ananmsa (TT'A).

®opma I u dopma Il coemuuennst 1 Obutn oxapaktepu3oBanbl mpu nomomu TI'A. TTA npoBoawmu mpu
TTOMOIITM TepMOTrpaBuUMeTpuUeckoro anaimzaropa PerkinElmer, monens Pyris 1. O0mue 3xcnepuMeHTanbHbBIE
yenosust uist TT'A Obim ciieyronumu: Harpes ot 25 10 350°C npu 10°C/MHH; CKOPOCTB ITOTOKA MPOJTYBOYHOTO
rasa azota 60 MJI/MUH; KEpAaMHUECKUN JAepKaTeIb TUTJIS.

Tepmorpamma TT'A ¢opmer I npuBenena na ¢ur. 3. Habmromanach moTeps Macchl MPUOIU3UTENHHO OT
0,4% no temmepatypsl 150°C, xoTopasi, Kak MOJaraloT, ObUIa CBs3aHa C IMOTEPEH BIark WM OCTaTOYHBIX pac-
TBOpHUTeNci. Habmromanack 3HaunTeNbHAs OTepsl Macchl Boitne 250°C, koTopasi, Kak Ioyararpr, Obliia CBsi3aHa ¢
pa3nokeHHEeM COCTMHEHUS.

Tepmorpamma TT'A ¢dopwmer 11 mpuBeaena Ha ¢ur. 6. Habmonanack 3HaUATENbHAS TTOTEPST MACChl BBIIIE
250°C, xoTopasi, KaK MMoJyiaraoT, Oblia CBSI3aHa C Pa3JI0KCHUEM COCTUHCHUS.

Ipumep 5. Tloryaenne dopwm Ia, 111, IV, V, Va, VI, VII, VI, IX, X, XI, XII, XIII, XIV u XV u amopdHO-
ro coeuHeHus 1.

®opwmsr Ia, 111, IV, V, Va, VI, VII, VIII, IX, X, XI, XII, XIII, XIV u XV u amopdHsie coequHenus 1 ObutH
MOJYYCHBI B COOTBETCTBUH C TPOIIEAYPAMHU, IPUBCICHHBIMA B Ta0Il. 3 HIDKe. YKa3aHHbBIC ()OPMBI aHATH3HPOBA-
JIM C MTOMOIIBI0 TIOPOIIKOBOH peHTreHoBckoi mudpakuuu XRPD (cm. mpumep 6), JICK (cm. mpumep 7) u TTA
(cm. mpumep 8).

Tabnuma 3

TeBepmas
dopma Do IIpouenypa

CYWKM

K 16 wMn renradHa pobaeiaanr 4 MI - HACHIEHHOTO
dopma Ia pacTeopa coeIuHeHMsaA 1 B aleTOHe C [OCJenyKolUM

IepeMellMBaHMeM C IOoJIydeHMeM TBepIoT'O BelleCTRBa.

K npumepHO 2 MJI HAaCHIEHHOTO WM MyTHOTO pacTBOpa
coeIMHeHMA 1 B aleTOHUTPpUIIe OOOaBJAIM NpuMepHO 30
dopma IIIT
MI' coeIMHeHMsa 1 ¢ MNOCJenyomMM IepeMellMBaHUEeM IIpU

25 + 1°C B TeueHue 3 mHEM.

K mopuMmepHO 2 MJT HACHIEHHOTO MJM MyTHOTO pacTBOpa
coemgmHenusa 1 B [IOXM gpobaBnanu OpuMepHo 30 MD

dopma IV
coeIMHeHMA 1 C NocjelylmMM IepeMellMBaHMeM Inpu 25 =+

1°C B Teueuuve 3 nHel.

K npumepHO 2 MJI HaCHIEHHOTO MJIM MyTHOTO pacTBOpa
coenmHeHusa 1 B 1,4-guokcaHe npoGapjiAiM IOpuMepHO 30
dopma V
MI' COeIMHeHMA 1 C MNocJjedyomuMm IepeMellMBaHMEM IIpu

25 + 1°C B TeueHue 3 mHel.

K 4,0 M HacCHmMEHHOTO pacTBopa coeiuHeHus 1 B 1,4-
dopma Va IMOKCaHe pobabyajgM 16 MI TeKcaHa C [OCJIelylmyM

InepeMellMBaHVeM C IOoJIydeHMreM TBepIOoT'O BelleCTRBa.

K mopuMepHO 2 MJT HACHIEHHOTO MJM MyTHOTO pacTBOPa
coemMHeHusa 1 B MeTaHoJe pobGaBiaanu OpuMepHo 30 Mp

dopma VI
coeIMHeHMA 1 C NOCJeIylmMM IepeMellMBaHMeM InNpu 25 *£

1°C B Teueuuve 3 nHel.

K npumMepHO 2 MJI HACHIMEHHOTO WMJIM MYyTHOI'O pacTBopa
coemMHeHUsa 1 B 2-MeTOKCUSTaHOJIe HOOAaBJIAIM [IPUMEPHO
dopma VIIT
30 MI' coemMHeHMA 1 C [HOCJeOyKIVM IIepeMellMBaHMeEM

npu 25 * 1°C B Teuenme 3 QOHeH.

IIpyuMepHO 6 MJI HACHIIEHHOTO PAacTBOPa CcoemMHeHMsS 1 B
®opma VIII |TI'® BEHIapuBaiM Ha BO3Oyxe Oe3 IepeMemyMBaHMA mpu 50

+ 1 °C.

dopma IX K npumepHO 2 MJI HAaCHIEHHOTO WM MyTHOTO pacTBOpa

-36 -



045891

coemMHeHua 1 B o>TuialeTaTe nOoOabjuany OpuMepHO 30

MI' COeIMHeHUuS 1 C [OCJenyoluM InepeMeliMBaHeM IIPU

25 + 1°C B TeueHue 3 mHeM.

K mnpumepHO 2 MJI HACHIEHHOTO MJIM MyTHOTO pPacTBOpa
coenyHeHMsa 1 B 2-MEeTOKCHMSTAHOJE NOBABJAIM IIPUMEPHO

dopma X
30 ™MD coemuHeHMsa 1 C IHoCJemylmuM IepeMellMBaHMeM

npu 50 + 1°C B Teuenme 2 QOHeH.

HpuMmepHo 3-4 MJI HACHIEHHOTO pacTBOpa coeIuHeHus 1
dopma XI B xJopodopme BEITIAPUBAJIN Ha BO3Oyxe ces

nepeMmemvBaHus npu 25 + 1 °C.

MpuMepHo 10 MJI HacCHIEHHOT'O pacTBOopa COeIMHEHMT 1 B
dopma XTI l-mpomnaHoJge BHITaPYBaJIU Ha BO3IOyXe Des

nepeMemmBauys mpu 50 £ 1 °C.

K 4 MJI HaCHIMEHHOT'O pacTBOPpa CcoenuHeHMA 1 B alleToOHe
®opma XIII nobaBiIgIn 16 MJT rerrTaHa e} IO CJIEe OVIOMMM

nepeMellMBaHMeM C IOoJIyYeHMeM TBepHnoTr'o BeleCTRa.

K 4 MJI HaCHmMEHHOT'O pacTBOPa COeIMHeHMA 1 B alleToHe
dopma XIV nobaBiaan 16 MJT TekcaHa c o CJIe OIYIOIMM

IepeMeliMBaHrMeM C IOoJIYYeHMeM TBepHoIT'o BelecCTRBRa.

Obpaszen ¢opmel IIT cymmiau B BakyymMe npu 45-50°C B
dopma XV
TeueHUe 28 UYacoB.

IIpyMepHO 3,5 MJI HaCHIEHHOTO pacTBopa coenuHeHmsa 1

B 1,4-guokcaHe BHIIAPWBaJIN Ha BO3OYXE Bes
AMOPdHEDL
nepeMmemyBaHusg opu 25 + 1°C ¢ noslydeHMeM TBepIOTO

BellecTBa.

IIpumep 6. TlopomkoBas perrreHoBckas nudpakuus dopwm la, II1, IV, V, Va, VI, VII, VIII, IX, X, XI, XII,
XIII, XTIV u XV u amophHO# GOpMBI.

HccnenoBanus ¢ MOMOIIBIO OPOIIKOBOM PEHTIEHOBCKOW TU(paKIny MPOBOAWIN Ha Pa3IMYHEIX (opMax
u3 npuMepa 5. [ToponIkoBylo peHTTeHOBCKYIO TU(PAKIMIO MPOBOAMIN TIPH MOMOIIM PEHTTCHOBCKOTO MOPOII-
koBoro audpakromerpa Rigaku MiniFlex (XRPD). O0mue skcriepuMeHTanbHbIe POLEYPhl A HOPOIIKOBOH
PEHTTeHOBCKOH Mudpakun 6sUM cremyromumu: (1) peHTreHOBCKoe M3IydeHue Mexu mpu 1,054056 A c K
¢unbTpoM; (2) MOUIHOCTS peHTreHoBcKoro manmydenus 30 kB, 15 MA; u (3) moponiok obpasia qucneprupoBain
Ha Jieparerne s oOpasia ¢ HyseBbIM (poHoM. OOIume yciIoBus I IIOPOUIKOBOH PEHTIEHOBCKON AM(PaKIUK
OBLTH CIEAYIOMMMU: HadambHBIA yros 3°; crom-yron 45°; muckpernsamus 0,02°; cKOpOCTh CKaHUPOBAHUS 2
rpaj/MuH.

Ha ¢ur. 7-21 npencraBieHs! MOPOIIKOBBIE PEHTIEHOBCKON audpakrorpammMel opwm Ia, 111, IV, V, Va, VI,
VII, VIII, IX, X, XI, XII, XIII, XIV u XV, cooTBeTcTBeHHO. B Ta0. 4-18 npeacTaBieHbl TaHHBIC IO TTUKaM JJIs
dopwm Ia, IIL, IV, V, Va, VI, VII, VIII, IX, X, XI, XII, XIII, XIV u XV, cooTBeTcTBeHHO. AMOp(hHOE TBEpaOE
BEILIECTBO M3 MpUMepa 6 aHATM3UPOBAIH MPH MOMOIIX MOPOIIKOBOI PEHTT€HOBCKON AN(MPAKLIUY U ONPEACTHIN
Kak aMmopdHoe.
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Tab6nuua 4
@opma la
2-rera (°) BricoTa H%
7,8 55 9,9
8,8 325 58,5
10,0 361 64,9
11,7 140 25,2
12,8 556 100
13,5 513 92,3
14,1 99 17,8
15,8 89 16,0
16,8 65 11,7
17,7 116 20,9
20,0 329 59,2
20,9 98 17,6
21,5 271 48,7
22,3 417 75,0
22,6 556 100
23,3 227 40,8
27,2 187 33,6
28,3 36 6,5
28,9 93 16,7
31,8 52 9,4
35,6 58 10,4

-38-




045891

Tabnuma 5
®Dopwma II1
2-meTa (°) BricoTa HS
7,8 201 26,0
12,4 403 52,2
13,1 181 23,4
15,2 297 38,5
15,5 435 56,3
16,9 688 89,1
17,5 772 100
19,1 53 6,9
20,3 551 71, 4
21,0 67 8,7
21,9 70 9,1
22,8 170 22,0
23,5 64 8,3
24,1 143 18,5
24,5 218 28,2
25,0 167 21,6
26,9 327 42,4
28,7 74 9,6
29,4 121 15,7
30,5 94 12,2
31,1 53 6,9
31,9 45 5,8
32,6 43 5,6
33,4 70 9,1
37,3 77 10,0
42,8 85 11,0
43,2 45 5,8
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Tabnuma 6
Dopma IV
2-mera (°) BricoTa H%
7,0 80 9,4
9,4 97 11,4
10,0 71 8,4
11,2 167 19,6
16,3 246 28,9
17,5 125 14,7
18,7 196 23,1
20,7 107 12,6
22,1 850 100
23,8 85 10,0
25,6 92 10,8
26,2 133 15,6
26,8 232 27,3
29,0 75 8,8
30,0 78 9,2
35,5 75 8,8
41,9 51 6,0
Tabnuma 7
Dopma V
2-teTa (°) BricoTa H%
8,2 452 31,9
8,5 510 36,0
14,1 225 15,9
16,3 764 54,0
17,1 1416 100
17,8 127 9,0
18,9 293 20,7
19,8 895 63,2
21,4 114 8,1
21,8 337 23,8
22,7 218 15,4
23,8 70 4,9
24,6 127 9,0
25,8 369 26,1
27,0 41 2,9
27,6 327 23,1
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28,5 49 3,5
29,4 131 9,3
29,9 290 20,5
32,6 257 18,1
33,1 71 5,0
33,6 38 2,7
34,6 60 4,2
37,8 35 2,5
38,2 56 4,0
38,6 61 4,3
39,9 57 4,0
40,9 39 2,8
41,7 66 4,7
43,2 78 5,5
43,6 73 5,2
44,2 44 3,1

Tabnuma 8
®opma Va

2-meTa (°) BricoTa %
8,7 328 38,2
9,8 55 6,4
12,8 63 7,3
14,1 51 5,9
16,5 307 35,7
17,3 859 100
19,1 61 7,1
19,9 222 25,8
20,4 123 14,3
21,6 115 13,4
23,4 48 5,6
24,8 37 4,3
25,9 122 14,2
27,6 93 10,8
29,9 65 7,6
32,7 68 7,9
43,8 38 4,4
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Tabmua 9
@Dopma VI

BricoTa

156

828

485

379

1553

548

460

696

643

804

242

587

1675

467

1467

684

178

322

878

163

181

450

79

190

140

81

147

148

122

Tab6muma 10
®opma VII

Bricora

-4 -




045891

9,9 678 12,5
12,2 1889 34,8
14,8 1009 18,6
15,7 666 12,3
16,6 298 5,5
17,0 2239 41,3
17,5 1807 33,3
17,9 236 1,4
18,2 84 1,5
18,8 5422 100
19,2 538 9,9
19,5 377 7,0
20,2 1103 20,3
20,8 1072 19,8
21,9 1920 35,4
22,5 207 3,8
22,9 752 13,9
23,3 503 9,3
23,7 254 4,7
24,3 131 2,4
24,6 1330 24,5
25,6 2990 55,1
26,6 632 11,7
27,9 612 11,3
28,4 491 9,1
28,8 54 1,0
29,3 111 2,0
30,0 342 6,3
30,9 130 2,4
31,5 240 4,4
32,0 385 7,1
32,4 373 6,9
32,9 198 3,7
33,3 222 4,1
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33,8 478 8,8
34,5 480 8,9
35,7 236 4,4
37,0 217 4,0
37,7 91 1,7
38,2 287 5,3
39,0 109 2,0
39,6 124 2,3
40,6 333 6,1
42,4 343 6,3
43,0 144 2,7
44,2 544 10,0
Tabuma 11
®opma VIII
2-meTa (°) BricoTa H%
4,3 148 16,6
8,1 892 100
8,5 686 76,9
13,9 43 4,8
16,2 713 79,9
16,6 143 16,0
17,0 891 99,9
17,5 97 10,9
18,0 158 17,7
18,9 111 12,4
19,6 664 74,4
20,1 226 25,3
20,5 80 9,0
21,5 89 10,0
21,8 249 27,9
22,8 47 5,3
23,7 82 9,2
24,4 117 13,1
25,6 194 21,7
26,3 41 4,6
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27,4 101 11,3
29,3 84 9,4
29,7 92 10,3
30,3 36 4,0
32,4 138 15,5
32,7 71 8,0
33,4 277 3,0
33,8 29 3,3
34,1 37 4,1
36,2 45 5,0
37,5 30 3,4
38,3 33 3,7
40,7 30 3,4
41,0 30 3,4
42,5 31 3,5
43,3 48 5,4
Tabmuma 12
®opma X
2-meTa (°) BricoTa HS
8,6 182 20,8
9,1 194 22,1
11,4 301 34,4
13,4 192 21,9
15,2 212 24,2
16,1 38 4,3
17,1 74 8,4
18,2 827 94,4
19,1 89 10,2
20,6 57 6,5
22,1 681 77,7
22,8 378 43,2
23,9 876 100
24,3 329 37,6
25,0 89 10,2
26,9 156 17,8
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27,3 54 6,2
28,2 43 4,9
28,9 60 6,8
29,5 75 8,6
30,8 117 13,4
31,3 44 5,0
32,0 85 9,7
35,3 114 13,0
35,9 31 3,5
36,6 63 7,2
40,0 59 6,7
40,7 44 5,0
Tabmuna 13
Dopma X
2-Tera (°) BuicoTa 2
4,6 133 0,7
9,8 70 0,4
12,2 144 0,7
12,4 235 1,2
14,9 441 2,2
15,3 611 3,1
15,8 554 2,8
17,0 19729 100
17,7 1273 6,5
18,3 1632 8,3
18,9 299 1,5
19,7 2260 11,5
20,3 488 2,5
20,7 352 1,8
20,9 612 3,1
21,5 104 0,5
22,1 126 0,6
22,5 111 0,6
22,9 270 1,4
23,5 602 3,1
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24,6 141 0,7
24,8 412 2,1
25,4 1339 6,8
26,1 198 1,0
26,8 195 1,0
27,5 160 0,8
27,9 210 1,1
29,0 133 0,7
30,0 67 0,3
30,4 217 1,1
30,7 194 1,0
31,0 127 0,6
31,7 83 0,4
32,3 3996 20,3
34,0 4210 21,3
34,8 279 1,4
37,0 1123 5,7
37,5 270 1,4
37,8 76 0,4
38,4 336 1,7
39,4 684 3,5
39,8 275 1,4
40,6 279 1,4
40,9 1191 6,0
41,7 2101 10,6
42,5 173 0,9
43,2 71 0,4
43,9 258 1,3
44,3 475 2,4
44,6 134 0,7

Tabmuua 14
Dopma XI

2-mera (°) Bricora H%
7,7 95 18,0
8,8 193 36,5
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9,6 86 16,3
10,8 80 15,1
12,8 265 50,1
14,7 73 13,8
15,8 127 24,0
18,0 376 71,1
20,6 288 54,4
21,5 442 83,6
22,6 268 50,7
23,3 529 100
26,4 181 34,2
27,3 168 31,8
31,6 105 19,8

Tabnuma 15
®opma XII
2-meTa (°) BricoTa H%
3,9 215 11,7
5,6 1112 60,3
8,5 52 2,8
11,2 93 5,0
11,7 448 24,3
12,5 45 2,4
13,8 553 30,0
14,5 591 32,0
16,3 58 3,1
16,9 299 16,2
17,7 304 16,5
18,7 966 52,4
19,9 52 2,8
21,4 87 4,7
21,8 99 5,4
23,5 202 10,9
24,6 476 25,8
25,7 79 4,3
27,0 37 2,0
27,7 55 3,0
29,3 70 3,8
30,1 68 3,7
31,6 41 2,2
34,3 294 15,9
39,8 68 3,7
42,9 38 2,1
44,2 1845 100
44,6 1468 79,6
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Tab6muua 16
@Dopma XIII
2-meTa (°) BricoTa H%
5,7 87 15,9
8,6 103 18,9
9,8 71 13,0
11,8 359 65,8
12,6 163 29,9
13,4 142 26,0
14,1 506 92,7
14,8 546 100
16,6 182 33,3
17,9 54 9,9
19,1 489 89,6
19,4 169 31,0
19,9 67 12,3
20,9 82 15,0
21,4 147 26,9
22,4 362 66,3
23,2 81 14,8
24,0 128 23,4
24,9 386 70,7
26,3 245 44,9
28, 4 44 8,1
28,8 78 14,3
29,8 47 8,6
30,8 216 39,6
33,2 36 6,6
34,9 36 6,6
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Tab6muma 17
Dopma XIV
2-meTa (°) BricoTa HS

4,0 1030 100
5,7 80 7,8
8,0 76 7,4
8,7 33 3,2
9,8 38 3,7
11,2 932 90,5
11,9 335 32,5
12,7 38 3,7
13,4 37 3,6
14,1 350 34

14,8 277 26,9
15,9 623 60,5
16,6 166 16,1
17,0 107 10,4
17,9 56 5,4
19,1 308 29,9
19,5 147 14,3
19,8 147 14,3
21,0 194 18,8
21,4 70 6,8
21,9 38 3,7
22,4 173 16,8
23,3 6l 5,9
24,0 111 10,8
24,4 115 11,2
24,9 349 33,9
26,3 129 12,5
27,2 35 3,4
28,1 109 10,6
28,5 64 6,2
28,9 94 9,1
29,9 65 6,3
30,9 100 9,7
32,1 38 3,7
33,2 59 5,7
35,6 34 3,3
43,5 31 3,0
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Tab6muma 18
®Dopma XV
2-mera (°) BricoTa H?
7,4 192 6,3
7,9 113 3,7
9,6 203 6,6
12,4 283 9,2
13,4 923 30,2
15,5 3060 100
16,9 230 7,5
17,7 1713 56,0
19,0 628 20,5
19,5 881 28,8
20,6 1070 35,0
21,9 554 18,1
22,5 2295 75,0
23,8 401 13,1
24,3 444 14,5
24,7 382 12,5
25,4 707 23,1
26,2 79 2,6
26,8 1049 34,3
28,1 655 21,4
29,0 578 18,9
30,0 144 4,7
30,5 331 10,8
31,1 328 10,7
31,5 483 15,8
32,3 66 2,2
33,8 217 7,1
34,1 159 5,2
35,4 172 5,6
36,0 205 6,7
37,0 66 2,2
38,1 188 6,1
39,8 145 4,7
40,7 143 4,7
42,3 268 8,8
42,7 183 6,0
43,4 81 2,6
43,8 90 2,9

[Mpumep 7. UccnenoBanus nmomumopdubix Gpopm npu nomornun JICK u TTA.

®opmer Va, VII, VIII, X, XII, XIII, XIV u XV uccnenosanmu npu nomomm JJCK. JICK mpoBoamiu mpu
nomomu npudopa TA Instruments Differential Scanning Calorimetry, mogens Q200 ¢ aBrocamiiepoM. Y ciIoBHA
npubopa JICK 6pumn cnenyrommumu: 30-300°C mpu 10°C/MuH; anmroMuHHEBast KIOBETa I 00pa3IoB U KPBHIIITKa

Tzero; motok rasa azora 50 M/MUH.

®opmer Va, VII, VIII, X, XIII u XV uccnenosanu npu nomouixt TTA. TT'A nmpoBoAuIv Mpu NOMOIIHU TEp-
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MorpaBuMeTpudeckoro ananuzatopa TA Instrument, momens Q500. OOmue IKCIIEPUMEHTATBHEBIC YCIOBHS IS
TI'A 6bun cnemytouumu: HarpeB oT 20 mo 600°C npu 20°C/MuH; IpOayBKa a30TOM, IMOTOK T'a3a CO CKOPOCTHIO
40 MJI/MHH ¢ TOCTICAYIOIIUM 0aJaHCOM TTOTOKA MPOAYBKH; MMOTOK MPOAYBKH 00pa3iia co CKOPOCThI0 60 MJI/MHUH;
TUTATHHOBAS KIOBETA JUIsl 00pasia.

B ta6mn. 19 amwxke npusenens! nanusie mo JJCK u TTA.

dopma

Va

VIII

Tab6muma 19
HCK TT'A

HeOoJploe SHOOTEPMMUECKOEe IIoTepsa Beca OpuMepHo O0,3%
COOHTHE c HavaJIbHOM o 100 °C;

TeMIIepaTypoit 130°C ¥ 3BHauMTeJIbHasa I[OTepd Beca
MaKCKUMaJIbHOM TeMmnepaTypol Beme 300 °C

133 °C;

KPYIHOEe SHIOOTEPMUUECKOE

COOBHTHE e} HavaJIbHOM

TeMIepaTypon 266°C u
MaKCHMaJbHOM TeMIIepaTypolt

267 °C

KpyTHOEe DHOOTEPMMUECKOEe IIOTeps Beca [IpUMMepHO 8%
COBHTHE e HadaJlbHOX o 120 °C;

TeMIepaTypoll U MaKCHMaJlbHOM

TeMrepaTypon 126 °C;

HeboJbImOEe DHIOTEPMUUECKOe
COOBHTHE e} HavaJIbHOM
TeMrepaTypoi 255°C u
MaKCKMMaJbHOM TeMIIepaTypol
256 °C;

SK3I0TepMMUECKOe COOBITHE C

MaKCHVMaJbHOM TeMrnepaTypomn
260 °C;

HeOoJbIoe SHIOTEpMMUECKOe
COOHITHE c HauaJIbHOM
TeMIlepaTypon 266°C n
MaKCVMaJbHOM TeMrepaTypomn
267 °C

HeOoJbIoe BHIOTEepMMUECKOe
COOHITHIE c HadaJIbHOM
TeMIlepaTypon 128°C n
MaKCHMaJbHOM TeMIepaTypomn
145°C;

KpyHIHOe SHOOTEPMUYUECKOE
CcoOuTHE c HayvaJIbHOM
TeMIlepaTypon 262°C n
MaKCHMaJbHOM TeMIIepaTypoln
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SHauMTeJIbHaAa IIoTepdad BeCa

Beme 300 °C

[oTepsa Beca IIpMMepHO 14%
mo 140 °C;
3HaUMTeJIbHaA IoTepA Beca

Beme 300 °C
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XITI

XIV

XV
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265 °C

HeBoJbIoe SHIOOTEPMUUECKOE
COBHITHIE c HadaJbHOM
TeMIIepaTypon 117°C n
MaKCUMaJIbHOM TeMIIepaTypon
121°C;

KpyIHOE SHIOOTEPMUUECKOE
COBHTHIE c HadaJlbHOM
TeMIIepaTypon 266°C n
MaKCHUMaJlbHOM TeMIepaTypon
267 °C

HeBoJIbIOoe SHIOOTEPMUUECKOE
COBHITHE c HadaJlbHOM
TeMIIepaTypon 261°C n
MaKCHMaJlbHOM TeMIepaTypon
264 °C

HeBoJIbIOoe SHIOOTEPMUUECKOE
COOBHITHE c HavyaJlbHOU
TeMIepaTypon 266°C n
MaKCHMaJILHOM TeMIepaTypon
267 °C

HeBoJIbIIOE SHOOTEPMUYUECKOE
COOBHITHE c HavyaJlbHOU
TeMIepaTypon 266°C n
MaKCHMaJILHOM TeMIepaTypon
267 °C

HeBOoJIbIIOE SHOOTEPMUYUECKOE
COOBHITHE c HavyaJlbHOU
TeMIepaTypon 57°C n
MaKCHMaJIbHOM TeMrnepaTypon
85 °C;

HeBoJIbIIOE SHOOTEPMUYECKOE
COOHITHE c HavyaJlbHOM
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noreps Beca IIPUMEPHO
oo 120 °c;
3HauMTeNIbHag IoTepsd
Beme 300 °C

NA
norepss Beca IIPUMEPHO
no 140 °c;
SHauMTeJIbHadg [I0Teps
Bome 300 °C

NA

norepsa Beca MIPUMEPHO
no 150 °C;
3HauuTeslbHad [oTepd

Brmre 300 °C

8%

BEeCa

2%

BeCa

0,4%

BeCa
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TeMIepaTypoi le4°C n
MaKCHMaJbHOM TeMrnepaTypomn
172 °c;

SK30TEPMUUECKOE COBBITHE C

HavaJlbHOM TeMrepaTypomn
183°C n MaKCHMaJIbHOM

TeMIepaTypoit 192 °C;

KpyIHHOe DHIOOTEepMUUECKOoe
COBHITHE c HavaJIbHOM
TeMrepaTypon 267°C n
MaKCHMaJbHOM TeMIIepaTypoln
268 °C

NA': HEeT JaHHBIX.

U3 npuBeIeHHOTO BBINIC OMUCAHUS CIICIUATUCTaM B JAHHOH 00JAaCTH TEXHUKU OyIyT OYCBHIHBI pa3iIHy-
HBIC MOJU(HUKAIIMN HACTOSIIETO H300PETCHHUS, B JOIIOJHECHUE K OMMMCAHHBIM. Takue MOAU(UKAIIUH TAaKXKE ITOTIa-
JAIOT B 00beM IpuiiaraeMoit ¢opMynsl n3o0pererns. Kaxmas cCplka, BKIIIOYas BCE TATEHTHI, TATCHTHBIC 3asB-
K{ ¥ JIATEPaTypy, NPOLUTHPOBAHHBIC B OTIMCAHUM, CIICIIHAIIFHO BKJIIOUEHBI B HACTOSAIIEE OMICAHNE B Ka4eCTBE
CCBUIKH BO BCEH X IOJHOTE.

1. TBepaast popma coeAMHESHN S, UMEIOIIETO POPMYITy:

CoenuHenue 1

IIPU 3TOM yKa3aHHas TBepAas popma sBISIETCS KPUCTAIUTHIECKOI.

2. TBepaast popma o 1.1, mpeacrapistomas codoit 6e3BoaHyI0 hopMmy.

3. Teepnas ¢popma o 1.1 B Buzge Gopmer 1.

4. Teepnas ¢gopma 1o 1.3, UMeIOIIas TPU WK OoJiee XapaKTEPUCTUYECKUX MHKa Ha IIOPOLIKOBOW PEeHTIre-
HOBCKOHW JM(paKTorpaMme, BHIPQKEHHBIX 3HAUEHHSIMH 2-TeTa, BEIOPAaHHBIMHU U3 TpHUMepHO 8,7, mpumepHO 9,8,
npumepHo 11,6, npumepro 12,7, npumepro 14,7, npumepHo 15,7, npumepno 20,0, mpumepHo 21,4, mpumepHo 2
3,3 u mpumepHo 2 7,1°.

5. TBepmast ¢opma 1o 1.3, nMeromas MOPOIIKOBYIO PEHTI'€HOBCKYIO MH(paKkTorpaMmy IO CYIIECTBY Ta-
KyI0, KaK IMpeJcTaBJIeHo Ha ¢ur. 1.

6. TBepnas ¢opma mo mobomy u3 mm.3-5, umeromas repmorpammy JCK, xapaxkrepuzyrongyrocst 3HI0TEp-
MUYECKUM MHUKOM IIpH TeMIepaType npumepHo 266°C.

7. Teepaas popma no modomy u3 mm.3-5, umeromas Tepmorpammy JICK 1o cymecTBy Takyto, Kak mpen-
CTaBJICHO Ha Qur. 2.

8. Tepmas gopma mo modoMy u3 1. 3-5, umetomas Tepmorpammy TT'A 1Mo cyimecTBy Takylo, Kak Mpe-
CTaBJIeHO Ha Qur. 3.

9. Teepmas ¢popma 1o 1.1 B Buzae hopmer 11

10. TBepmas popma 1o 1.9, UMeroIIas TpU WK 0oJiee XapaKTePUCTHUECKHUX MUKA HA MIOPOITKOBOW PEHTTE-
HOBCKOHU JU(paKTorpaMme, BHIPQKEHHBIX 3HAUEHHSIMH 2-TeTa, BEIOPAaHHBIMHU U3 IPUMEpPHO 6,7, mpuMepHo 9,5,
npumepHo 10,5, mpumepno 14,8, npumepno 16,2, npumepHo 17,0, mpumepno 18,8 u mpumepro 19,3°.

11. TBepnas dopma 1o 1.9, nmeromnas MOPOIIKOBYIO PEHTI€HOBCKYIO AU(PPAKTOrpaMMy IO CYLIECTBY Ta-
KyI0, KaK IMpeJCTaBJICHO Ha ¢ur. 4.

12. Teepnas ¢popma mo mrodomy u3 mi.9-11, umeromas Tepmorpammy JICK, xapakTepu3yromyrocs SHI0-
TEPMHUYECKHM ITHMKOM TIPH TeMIIepaType npumepHo 268°C.

13. Tepmast ¢opma mo mobomy n3 nm.9-11, umeromas repmorpammy JICK mo cymiecTtBy Takylo, Kak
MpEeJICTAaBICHO Ha (uT. 5.

14. Trepaas ¢popma mo mrobomy u3 m.9-11, nmeromas repmorpammy TT'A 1o cymiecTBy Takyro, Kak mpes-
CTaBJICHO Ha Qur. 6.

15. ®dapmaneBTrdeckas KOMITO3UIUS, COJEprKaIias TBepaAyo GopMy 1o Jodomy u3 min.1-14 u mo MeHb-
e Mepe oauH (papMareBTUIECKH MPUEMIIEMbIH HOCUTETb.
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16. Crioco6 nnrn6uposanus 6enka BET, Bkirouaronuii npuseaeHne TBepaoit Gopmsl o aro6omMy u3 . 1 -
24 ynu dapManeBTHIECKOW KOMIO3HUIIMY 110 11.15 B KOHTaKT ¢ ykazaHHEIM Oenkom BET.

17. Coco6 neuenus 3a0oeBaHus HWIH COCTOSHHS, cBs3aHHOro ¢ Oenxom BET, Bkimrouaromiuii BBEIEHHE
MAIUEHTY, HYKAAIOMEeMycsl B TAKOM JICUCHHUH, TepaneBTHIECKH 3(p(PEeKTHBHOTO KOJIMYECTBA TBEPIOH (POPMEI IO
mobomy u3 . 1-14 win dhapmarneBTHIeCKOH KOMIIO3HUIIMH 110 11.15.

18. Crioco6 nedenus mpoiaudepaTiBHOTO PACCTPONCTBA, BKIIIOYAIONIUN BBEACHHUE MAIUCHTY, HYXIAOIIe-
MyCsl B TAKOM JICUCHHH, TEPANEBTHIECKN 3((HEKTHBHOTO KOJMYECTBA TBEPAOH (OpMEI 1O JroboMy w3 1. 1-14
e papManeBTHIECKOW KOMITO3HUITNH TT0 T1.15.

19. Crioco6 no .18, ornnyatomuiicss TeM, 4T0 yKa3zaHHOE MPOH(epaTHBHOE PacCTPOHCTBO IPEACTABISIET
co0oi pak.

20. Croco6 mo 1.19, ommyarommuiics TeM, 4TO yKa3aHHBIH pak MpEACTaBISIET cO00il pak KPOBETBOPHOM
CHCTEMBI.

21. Croco6 1o 11.19, oTIIMyaroIuiics TeM, YTO yKa3aHHBIH pak MpeacTaBiIseT cCOO00H aJeHOKapLHHOMY, PaK
MOYEBOTO ITy3bIpsi, 0J1aCTOMY, PaKk KOCTH, paK MOJOYHOH JKeJe3bl, pak MO3ra, KapLUHOMY, MUCIIOUAHYIO CapKo-
My, paK HIEWKH MaTKH, KOJOPEKTAIbHBIH PaK, paK MHIIEBOJA, PAK JKEIyIOYHO-KUIICYHOTO TPAaKTa, MYJIbTH-
(hopMHYIO TTHOOIACTOMY, TITHOMY, PaK JKEIYHOTO IMY3bIps, PaK KeTyaKa, pak TOJOBH U IIeH, JuMpomy Xoa-
JKKWHA, HEXOKKHHCKYIO JTUM(OoMy, paK KHIIEYHHUKA, paK IMOYKH, pak TOPTAaHH, JIEUKO3, PaK JETKUX, TUMPOMY,
pax IedeHu, MeKOKICTOUYHBIN paK JETKOT0, HEMEIKOKIETOYHBIH pak JIETKOT0, ME30TEIHOMY, MHOKECTBEHHYIO
muenomy, OMJI (octpeiii muenonnusiin Jetiko3), JIBKKII (muddysnyro B-kpymHokieTounyo mmmMbomy), pak
TJ1a3a, OIyXO0JIb 3PUTEIFHOTO HEPBA, pak MOJIOCTH PTa, PaK SHYHUKOB, OIyXOJIb THIIO(H3a, HEPBUIHYIO THUM(O-
MY LEHTPaJbHOW HEPBHOM CHCTEMBI, paK MPeACTATEIbHON JKeJe3bl, paK MoKy JOYHON XKele3bl, (JapHHTealb-
HBII paK, HOYEYHO-KIETOYHYIO KapIIMHOMY, PaK MPSMON KHIIKH, CAPKOMY, paK KOXH, OITyXOJIb CHIHHHOTO MO3Ta,
PaK TOHKOH KHMIIKH, PaK )eIyaKa, T-KIeTOuHbIH Jieiiko3, T-kieTounyto tuMdoMy, paK siudKa, paKk IIUTOBUIHON
JKeJIe3bl, PaK TopJa, YPOTCHUTAIBHBIN paK, ypOTEIHANBHYIO KaplMHOMY, paK MaTKH, PaK BJIarajvina WIHA OIy-
xoJs Bunbmca.

22. Cnoco6 mo 11.19, oTnmyarommiics TeM, 9To YKa3aHHBIA pak MPeACTaBIsIeT cOO0H MHOKECTBEHHYIO MHU-
enomy, OMJI umu JIBKKJL.

23. Cnoco6 mo 11.18, oTIuJarommiics TeM, 9To yKazaHHOE MPosidepaTUBHOE PACCTPONCTBO MPEACTABIISET
c000it HepakoBOe MPOTUPEPATUBHOE PACCTPOHCTBO.

24. Cnoco6 JiedeHnss ayTOMMMYHHOTO WIJIM BOCIAJUTEILHOTO 3a00JIeBaHMs, BKIIIOYAIONINN BBEICHUE TIa-
[IUCHTY, HY)KIAIOMEMYCSl B TaKOM JICUCHHUH, TePAeBTUIECKHA 3(P(PEKTUBHOTO KOIHMYEeCTBAa TBEpAOH (GopMbI mo
nmro0omy u3 mt. 1-14 wnu papmManeBTHIECKOH KOMIO3UIMH 110 11.15.

25. Cnioco6 o .24, oTiuyaromuiicss TeM, 4To yKa3aHHOE ayTOMMMYHHOE WIIM BOCHAJIUTENIbHOE 3a001eBa-
HHE BBIOPAHO M3 JUIEPTHH, aJUICPIHYeCKOr0 PUHHTA, apTPUTA, aCTMbI, XPOHHUYECKOH OOCTPYKTHBHOW 00JIE3HH
JIETKUX, IeTeHepaTUBHOTO 3a00JI€BaHMsI CyCTaBOB, JIPMAaTUTA, OTTOPXKECHUSI OPTraHOB, SK3EMBbl, TeaTHTa, BOCIIa-
JMTENFHOTO 3a00JIeBaHMsl KUIIEYHHKA, PACCESTHHOTO CKJIEp03a, MHACTEHHH T'PaBUC, IICOpHas3a, Cercuca, CenTH-
YEeCKOro CHHIPOMA, CENTUYECKOT0 I0Ka, CHCTEMHON KPacHOH BONYaHKHM, OTTOP)KECHHS TKAHEBOT'O TPAHCILIAHTA-
Ta 1 auadera Tuma I.

26. Crioco6 neveHnuss BUpPYCHON MH(EKINH, BKIIIOYAIONNN BBEACHHUE TAIUCHTY, HYXIAIOIMEMYCs B TAKOM
JICYCHUH, TePANeBTHUECKA d(PPEKTUBHOTO KOJMUYECTBA TBEPAOH (popmbI o mobomMy u3 mm. 1-14 wim dapmares-
TUYECKOM KOMITO3ULIUU 1O 1I1.15.

27. Crioco6 1o 11.26, OTAMYaOMUACS TeM, YTO yKa3aHHAas BUPYCHas WHQEKIHS MPEACTaBIsAET COOOM WMH-
(exnmio aneHoBUpycoM, BUpycoM DmiuTeliHa-bapp, Bupycom remnaruta B, Bupycom renatuta C, BUpycoM rep-
rieca, BUPyCOM MMMYHOJIEHITUTA YeIOBEKa, BUPYCOM MalMIIOMBI YeJIOBEKa MIIA BUPYCOM OCIIBI.

28. Crioco6 nomydenust ¢popmsl | coenunenns 1:

o N o‘\s’/o

CoemmHeHue 1

BKJIIOUAIONIHN ocakaeHue popMsl I 13 pacTBopa, copeprKamiero coefMHeHre 1 1 pacTBOPUTEIb.

29. Crioco6 1o 11.28, OTIIMYAIOIIUICS TEeM, YTO YKa3aHHBIH pacTBOPHUTENb COJACP)KUT METAHOJI, alleTOH, H-
TeNTaH WIK UX CMECh.

30. Crioco0 1o 11.28, OTIMYArONIMHCS TEM, YTO YKa3aHHOE OCaXICHHE OCYIIECTBISIOT ImyTeM (1) CHIKeHus
TeMIlepaTyphl pacTBopa coenuHeHus 1, (2) KOHIEHTpUpOBaHUA pacTBopa coenuHeHus 1, (3) nobGapneHus aHTH-
PacCTBOPHUTEIIS K pacTBOPY coerHeHus 1, niu (4) mo0oi uX KOMOWHAITHH.

31. Croco6 mo 1.28, OTIINYArOIIHHCS TEM, YTO YKa3aHHOe MoaydeHue Gpopmbl I BKIIrOUaeT:
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(ia) HarpeBaHrEe yKa3aHHOTO pacTBOpa COCOUHEHMs | 0 TemmepaTypsl oT mpuMmepHo S0°C no mpuMepHo
60°C;

(iia) ymeHbpIimeHne o0beMa yKa3aHHOTO pacTBOpa coeMnHeHus | mpu temreparype oT npumepro 50°C mo
npumepHo 60°C ¢ omydeHHueM pacTBOpa CoOeNMHEHUS | YMEHBIIEHHOTO 00beMa;

(ilia) moOaBiieHHE aHTUPACTBOPUTENS K YKa3aHHOMY PacTBOpPY COEIMHEHHs | yMEHBIIEHHOTO 00beMa IpH
MOJIep’)KaHUH TEMIIEPATYPhl OT MPUMEPHO 55 1o mpuMepHOo 65°C ¢ MoTydeHneM TEIUIOr0 PacTBOPa COCTUHEHUS
l;u

(iva) oxJaXxJieHre yKa3aHHOTO TEIUIOT0 pacTBOpa COSAUMHEHMs 1 10 TemmepaTypsl oT npumepHo 15°C mo
npumepHo 30°C ¢ ocaxaenneM Gopmsl 1.

32. Cnoco6 no sobomy u3 n.28-31, oTnuYaromuiics TeM, 4To yKa3zaHHoOE TosrydeHue Gopmsl I Bkirtodaer:

(ib) HarpeBaHMe yKa3aHHOTO PacTBOpa COCOMHEHHMS 1, cozepiKallero METaHoJ M alleToH B KayecTBe pac-
TBOPHTEIIS, IO TEMITEpPaTypsl oT mpuMepHo S0 1o nmpumepro 60°C;

(iib) ymeHpIIeHHE 00beMa yKa3aHHOTO pacTBOpa COeAMHEHHs | mpu TemrepaTrype oT nmpumepHo S0°C mo
npumepHo 60°C ¢ omydeHHeM pacTBOpa CoOeNMHEHUS | YMEHBIIEHHOTO 00beMa;

(iiib) moGaBieHNe H-TeNTaHa K YKa3aHHOMY PacTBOPY COEIMHEHHS | YMEHBIIEHHOTO 00beMa IpH TOIep-
JKaHUH TeMITepaTypsl OT IPUMEPHO 55 o mpumepHo 65°C ¢ mosrydeHneM TEeTUIOTO pacTBOpa COSNUHEHUS 1; U

(ivb) oxnakeHne yKa3aHHOT'O TEIUIOTO pacTBOpa coenuHeHus 1 mo temmeparypsl oT nmpumepHo 15°C mo
npumepHo 30°C ¢ ocaxaenneM Gopmsl 1.

33. Cnocob nonyuenus ¢popmsr 11 coenunenus 1:

N
N
H

CoemmHeHue 1

BKITIOYaroIuii ocaxxaenue gopmel 11 u3 pactBopa, comepkaiiero coenuHeHue | 1 pacTBOpPUTEINE.

34. Crmoco6 mo 1m.33, OTIMYAIONIHIiCS TeM, YTO yKa3aHHBIM PacTBOPHUTENb CONCPXKHT TeTparuapodypaH
(TT'®), atteToH, H-TENTaH WU UX CMECH.

35. Crioco6 1o 11.33, OTIIMYAIONTHICS TeM, YTO YKa3aHHOE OCAXICHNE OCYIIECTBIIOT IyTeM (1) CHIKESHHS
TEMITEpPaTyphl pacTBOpa coeAnHEeHU 1, (2) KOHIIEHTPUPOBAHUS pacTBopa coenuHeHus 1, (3) mobaBiieHUsT aHTH-
PACTBOPHUTEIISA K pacTBOPY coerHeHus 1, niu (4) mo0oi uX KOMOWHAITHH.

36. Crioco6 1o .33, OTIMYArOIIHNACS TEM, YTO YKa3aHHOe noiaydeHue Gopmsl 11 BrimrogaeT:

(ic) HarpeBaHre yKa3aHHOTO pacTBOpa COSOUHEHHs | 0 TemmepaTypsl oT mpuMmepHo S0°C no mpuMepHo
60°C;

(iic) ymeHbIieHHEe 00bEMa YKa3aHHOTO PacTBOpa coenuHeHMs | mpu Temiepatype ot mpumepHo S0°C mo
npumepHo 60°C ¢ moxy4eHHeM pacTBOpa COeAMHEHNs | yMEHBIIEHHOTO 00beMa;

(ilic) mobaBiieHHe aHTHPACTBOPHUTEINA K YKa3aHHOMY PacTBOPY COSAUHEHHs | yMEHbIIEHHOTO 0ObeMa Mpu
MOAJep>)KaHUU TeMIepaTypsl oT mpuMepHo 55°C no npumepHo 65°C ¢ mosydyeHHUEeM TEIUIOT0 PacTBOpa COeANHE-
HHA 1; 1

(ivc) oxmaxieHue YKa3aHHOTO TEIUIOTO pacTBOpa COeAMHEHMs 1 Mo Temmeparypsl oT npumepHo 15°C mo
npumepHo 30°C ¢ ocaxaenueM ¢popmsr 1.

37. Croco6 o mobomy u3 mir.28-36, TOMOJHUTEIHHO BKIIOUYAIONINHN MOTydeHHEe COSAWHEHHUS | Wim ero
coJH crtoco0oM, BKITFOUAIOIIIM ITPUBEICHNE BO B3aUMOICHCTBHE COSTNHEHUS §:

O Tozun

CoenuHeHMre 8
¢ B1, rue B1 npencrasnsier co6oit ocHOBaHHME.
38. Croco6 mo 1n.37, oTmuyaromuiicst TeM, 4to Bl mpencrariser co00i OCHOBaHUE TUAPOKCH]T IIEIIOYHOTO
MeTaa.
39. Cnoco6 no sro6omy u3 . 37-38, oTinyaromuiicss TeM, 4YTO yKa3aHHOE B3aMMOJICHCTBHE COCTMHEHHUS 8
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¢ B1 ocymiecTBisIoT B IepBOM pacTBOpPHTEIIE.
40. Crioco0 1o mobomy u3 1m.37-39, TOMOTHUTENHHO BKIIIOYAIOIMINI MTOJyYeHHE COSANHEHUS § criocoOoMm,
BKJIIOYAIOLIUM [IPUBEJECHHIE BO B3aUMOCHCTBIE COSANHEHHS 7:

| Q.
Os_N 57
\
o
/B\
HO™ “OH

CoenvHeHue 7

C cCoeIMHEHHUEM 9:

o) Tosun

CoenuHeHne 9
B npucytctBun P2 n B2, rine P2 npencrasnser coboii kaTanu3aTop Ha OCHOBE IIEPEXOIHOr0 MeTayuia, a B2
Npe/ICTaBIsIET cOOOH OCHOBAaHME.
41. Crioco0 mosry4eHust COeIMHEHUs 8:

0 Tosun

CoennHeHue 3
BKJTIOYAIOLIWH TPUBEIEHUE BO B3aUMOJICHCTBIE COEAMHEHUS 7:
| (o)

O N %°
\
o
/B\
HO™ “OH

CoenuHeHue 7
C coeIMHEHnEM 9:
Br

0

CoenuHeHue 9

B npucytctBun P2 u B2, e P2 npencrasnser co6oil kaTanm3aTop Ha OCHOBE MEPEXOTHOTO MeTalia, a B2
IpEACTaBISIET cCOOOH OCHOBAHUE.

42. Crioco6 o .40 wu 41, oTnryarontuiicst Tem, 9to P2 npepcraBiseT co00i mayuiaAneBbId KaTaau3aTop.

43. Cnoco6 mo mobomy m3 nmn.40-42, oTmyaronuiics TeM, uto B2 mpexacraBnser co0oil ocHOBaHUE OH-
KapOOHAT IIEJTOYHOTO MEeTala.

44. Crioco0 no smobomy u3 m.40-43, oTinyaromuiicss TeM, 4To yKa3aHHOE B3aMMOJIEHCTBHE COSTUHEHUS 7
C COCJMHEHNEM 9 OCYIIECTBIISIIOT BO BTOPOM PacTBOPHTEIIE.

45. Crioco0 1o mobomy u3 1m.40-44, TOTOTHUTENHHO BKIIIOYAIOIMINI ITOJTyYeHHE COSANHEHUS 7 CIIoco0oM,
BKJTFOYAOLIMM TPHBEJICHUE BO B3aUMO/ICHCTBUE COSTMHEHUS 6:
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Br

CoenuHeHue 6
c4,44.4'.5,5,5,5 -okramernn-2,2'-6u(1,3,2-muokcadboponan) B npucyrcteun P3 u B3, rae P3 npencrapis-
eT co00¥i KaTaIn3aTop Ha OCHOBE MEPEXOHOr0 MeTaiuia U B3 mpezcrasiser coboii ocHOBaHUE.
46. Cnoco0 moryueHus COeTUHCHUS 7:

| Q
O N %°
\
;[O
/B\
HO™ “OH

CoemuHeHue 7

BKJTIOYAIONINH TIPUBEIEHUE BO B3aUMOJICHCTBHE COSTMHEHHUS 6:

| o,
O<__N %520
\
0
Br

CoenuHeHMe 6

c4,4,4'4'5)5,5, 5 -okramernn-2,2"-6u(1,3,2-mrokcabopoinan) B npucyrcreuu P3 u B3, rne P3 npencrapins-
eT co00¥i KaTaIn3aTop Ha OCHOBE MEPEXOHOr0 MeTaiuia U B3 mpezcrasiser coboit ocHOBaHUE.

47. Crioco6 mo nmrobomy u3 m.45-46, ornnyatomuiics TeM, uto B3 npencrasiser co0oit ocCHOBaHUE arieTaT
MIETIOYHOTO METaJlIa.

48. Crioco0 1o sobomy u3 m.45-47, oTinyaromuiics TeM, 4To yka3aHHOE B3aUMOJICHCTBHE COeTUHEHHS 6
c4,44'45.5,5',5-okramernn-2,2'-6u(1,3,2-1uokcabopoiian) OCyImIECTBISIOT B TPETHEM PACTBOPHUTEIIE.

49. Crioco6 1o rodomy 3 Tm.45-48, OTIIMIAIOIIHIACS TEM, YTO YKa3aHHOE B3aUMOJCHCTBHE COSAMHECHUS 6
c 44,445,555 -okrameTn-2,2'-6u(1,3,2-nnokcadopoiiaH) OCYIIECTBISIIOT TPH TeMIIepaType OT MPUMEPHO
70°C no npumepno 90°C.

50. Crioco6 o mobomy u3 111.37-39, TONOTHUTEFHO BKIIOYAIOIHIA ITOJTYIeHHE COSTUHEHNUS 8 crrocobom,
BKITIOYAIOIITNM IIPUBEJCHNE BO B3aNMOJICHCTBHE COSTNHEHHS 6:

| Q.
Os N %520
\
o
Br

CoeIMHeHUe 6

C coeIMHEHHUEM 15:

CoenmHeHue 15

B nmpucytctBun P4 u B4, rne P4 npencrasiser co6oil kaTanm3aTop Ha OCHOBE MIEPEXOHOTO MeTallia, a B4
NpeJICTaBIsIeT COO0W OCHOBAHUE.

51. Croco6 mo 1.50, oTnmgarommiics TeM, uto P4 mpencrasiser co00i mauiaqueBbiid KaTalInu3aTop.

52. Crioco6 1o mobomy u3 mir.50-51, OTIUIArOIIUIACS TEM, UTO YKa3aHHOE B3aUMOJICHCTBUE COSTUHEHUS 6
C COeIMHEHNEM 15 OCYILECTBIISIIOT B YE€TBEPTOM PACTBOPHTEIIE.

53. Coenunenue, MpeaCcTaBIsIoNnee COOOM:
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B,
HO® ©OH
CoenuHeHMne 7

WA €T0 COJIb.

DOOPMYVYIJIA N30BPETEHMA

1. Cnocob noydeHus: CoeTUHEHHS 8:

o Tozun

CoenmmubeHure 8
BKJTIOUAIOITUH MPUBEIACHUE BO B3aUMOJICHCTBHE COCTUHEHUS 7:

| o\\s,/O

Oy N
\
@)
=N
HO™ OH

CoenuHenve 7
C coeMHEHHEM 9:

Br
= | N\
N N
0 Tosun

CoenuHeHue 9

B nmpucytctBun P2 u B2, e P2 npencrasnser co6oil kaTanm3aTop Ha OCHOBE MEPEXOTHOTO MeTallia, a B2
IPEACTaBISIET COOOH OCHOBAHHE.

2. Cnoco0 1o 1.1, oTyimgaromnuiicst TeM, 4to P2 mpencrasisieT co00i mayiaueBhIil KaTaIu3aTop.

3. Cnoco6 1o mrobomy u3 m. 1, 2, ornnyatomuiicst TeM, urto B2 npencrasnser coboli ocHoBaHne Oukap6o-
HarT IIEeJIOYHOTO MeTaa.

4. Cnoco6 no mrobomy u3 1. 1-3, oTnyaromuiicss TeM, 9To yKa3aHHOE B3aHMMOJICHCTBHE COSIUHEHHS 7 C
COEIMHEHUEM 9 OCYIIECTBIISIIOT BO BTOPOM PacTBOPUTEIIE.

5. Croco6 no nmroboMy w3 L. 1-4, JOTOJHUTENBEHO BKIIIOYAIOMIMI MOJIyYeHHE COSIMHEHUs! 7 crocodom,
BKJTIIOYAIOLIUM IIPUBEJCHNE BO B3aUMOJIEIiCTBUE COENUHEHUS 6:

Br
CoenmnHeHre 6
c4,4,4'4'5,5,5,5-okramernn-2,2"-6u(1,3,2-nrokcaboposnan) B npucyrcteuu P3 u B3, rne P3 npencrapins-
eT co0oii KaTaau3aTop Ha OCHOBE MEPEXOAHOTO MeTaia, 1 B3 npencrasiser coboit ocHOBaHHE.
6. Crioco0 monydeHust COSTUHEeHHST 7

CoenuHenue 7
BKITIOUAIOITAHA IIPUBEJICHUE BO B3aMMOJICHCTBHE COCTUHCHUS 6:

| Q.
O<_N %57°
\
o
Br

CoenuHeHMre 6
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c4,4,4'4'5)5,5, 5 -okramernn-2,2"-6u(1,3,2-nrokcabopoinan) B npucyrcreuu P3 u B3, rne P3 npencrapins-
eT c000i1 KaTaIn3aTop Ha OCHOBE MEPEXOAHOT0 MeTailta, 1 B3 mpeacraBiseT co0oit ocCHOBaHME.
7. Cnoco6 1o ymobomy u3 miL.5, 6, oTaudatonuiics Tem, 9to B3 mpeacraBiseT co0oli OCHOBaHHE areTaT

IIETIOYHOTO MeTala.
8. Croco6 1o roboMy U3 MI1.5-7, OTIIMYAIONINICS TEM, YTO YKa3aHHOE B3aWMOJCHCTBHE COCITUHEHUS 6 C

4,4,4'4'5,5,5',5"-okramernn-2,2'-6mu(1,3,2-muoxcadboposan) OCyIIECTBISIOT B TPETbEM PAaCTBOPHUTEIIE.

9. Crioco6 1o rodoMy U3 MIL.5-8, OTIIMYAIONINIICS TEM, YTO YKa3aHHOE B3aWMOJCHCTBHE COCITUHEHUS 6 C
4,4,4'4'5,5,5',5"-oktamernin-2,2'-6mu(1,3,2-muoxcadboponad) OCYIIECTBISIOT TPH TeMIeEpaType OT TPHUMEPHO
70°C no mpumepno 90°C.

10. Crioco6 nomydeHus COeAMHEHNS 8, BKITIOYAIONINN TIPUBEICHNE BO B3aUMOJICHCTBUE COSAMHEHHS 6:

| Q.
Os_N 57°
\
o
Br

CoennHeHMe 6

C coeauHEHueM 15:

CoenuHeHre 15
B npucytctBun P4 n B4, rne P4 npencrasnser coboii kaTanu3aTop Ha OCHOBE TIEPEX0OIHOT0 MeTaiuia, a B4

MpEeJICTaBIsIeT COOOH OCHOBaHUE.
11. Crioco6 o 1.10, oTnuyaronmiicst TeM, uTo P4 npencrasnsier coboii nayuaneBbli KaTaau3aTop.
12. Cnoco6 1o mo6omy u3 .10, 11, oTIHYaronIuiics TeM, 9TO YKa3aHHOE B3aUMOJICHCTBUE COSIUHCHUS 6

C COEIMHEHHEM 15 OCYIIECTBIISIOT B UETBEPTOM PACTBOPUTETIE.

13. CoenuHeHne, MpeACTaBIIIONIEE COOOM:
[\

| 0,
O N S”
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;o[j
B

HO™ “OH
CoenuHeHue 7

WJIn €ro COJib.
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Our. 1
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