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2420-579787EA/019
KPUCTAJIJIMUECKME TBEPJIBE $OPMBI MHI'MBEMTOPA BET

OBJIACTE TEXHUKU

Hacrosmee wm300peTeHMe OTHOCUTCHA K KPUCTAJJIMUECKMM TBEpPIbM
bopmam 2,2,4-TpuMeTUII- 8~ (6—MeTMUJI- /-0KCO—6, 7T-ournapo—1H-
OuppoJio [2, 3—cloupunui—4-mi) —6— (MeTuJiICcyabdoHmI) —2H-
Beuso[b] [1l,4]okcasmu-3 (4H) -oHa, KOTOPRIM aBJigeTcs MHTUOMTOPOM
BesikoB BET, Takmx kKak BRD2, BRD3, BRD4 m BRD-t, a Takxe K
criocobaM MX IIOJIYUEHMS U I[IPOMEeXyTOUHBIM COeOIMHEeHMAM IJIS  UX
[IOJIYYEeHM S, IIPM STOM YKa3aHHOe COeIMHEeHMe IIPUIOOHO NIJId JIeUeHusd
3aboJieBaHUM, TakMX Kak pak.

YPOBEHE TEXHMKU

T'eHOMH D2YKapMOTUMUECKMX OPIaHM3MOB B Ipenejax sAlpa KJIEeTKU
ABJIAIOTCA BHICOKOOPTaHM30BaHHEMM. [ITHK yroakoBaHa B XPOMaTHMH IIYTeM
00epTHBAaHUSA  BOKPYT anpa TMCTOHOBHX BeJIKOB c oOpas3oBaHMEM
HYKJIEOCOMEI. OTM HYKJEOCOME HOIMOJIHUTEJIBHO VYIJIOTHAKRTCSHS C I[IOMOIB
arperauuMy ¥ CKJIaIOHBalTCA C 00pasoBaHMeM BHCOKOKOHIEHCUPOBAHHOM
CTPYKTYPH  XpoMaTHMHA . Bo3MoOXeH  OManasoH  pPasJIMUHHEX  COCTOSHUMN
KOHIeHCcaluMy, a IJIOTHOCTE STOM CTPYKTYPH M3MEeHSAeTCa B TeueHUe
KJIETOUHOTO umrJa, Oyoydn HauboJee KOMIIaKTHOM B npolecce
KJIETOUHOTO HOeJileHua. CTpyKTypa XpoMaTMHa MIpaeT BaXHYl pPOJIb B
PETYNALUMM TPAHCKPUIILUM T'eHOB IIyTeM pPelyJMPOBaHMA IOCTyla O0eJlka K
IOHK. CrpykTypa XpoMaTMHAa YIIPAaBJAeTCS cepuel IIOCTTPaHCISUMOHHEIX
MOIMOUKALIMM  TIMCTOHOBHIX  OeJIKOB, TJIaBHEHM ofOpasoM B IHOpenejax
XBOCTOB TMUCTOHOB H3 ¥ H4, BHXOOANMX 3a paMKM CTPYKTYPH AIpa
HYKJIEOCOMEI. OTM OOpaTUMMHE MOIMIMKALUMM BRKJOUYAKLT alleTUJIMPOBaHUE,
MeTUIIMPOBaHME, docohopumpoBaHue, YOUKBUTUMHUPOBaHME u
CYMOuIMpOBaHUE . 3T  SOMTeHeTHMUeCcKMe  MapKeph  3alMCHBAalTCa U
CTHUpPanTCH crieumu@uue CKUMM bepMmeHTaMM, KOTOpPHE M3MEeHIIT
crneuudruueckKme OCTaTKM B IIpelejlax XBOCTa IMCTOHa, TeM CaMBM
bopMMpy S BOUTeHeTUUeCKUM KoI. IpyTMe dOepHbe 0OeJIKM CBA3HBAaTCI C
STYMM MapKepaMy M OKa3HBalT BJIMAHME Ha OPOIOYKTH, IpedyCMOTpPEeHHEHEe
STOM MHOoOpMalLMel, TIIOCPeOCTBOM PpPeIlyJIMPOBAHUA CTPYKTYPH XpOMaTHHAa
¥ TPaHCKPUIILMM TeHOB. HaKalJIMBaeMbe OaHHBEE I[IOKa3HBAalT CBA3b
TeHeTUMUECKMX  M3MEeHeHuM B TI'eHax, KOOUPYKIMX  BOUTIeHeTHUdeCKUue

MO,JIT/[@_)T/IKaTOpr 12 PeTyIIATOPEL, Beoylmmne K a@eppaHTHbIM MapKepaM



I'MCTOHOB Ipn TaRKMX 3aboJIeBaHMAX, KakK HeﬁpOﬂePeHepaTMBHHe
paCCTpOﬁCTBa, 3aboJieraHMa OOMeHa BelleCTB, BOCIalJIeHVe U Pakr.

Alle TUIIMPOBaAHUE I'MCTOHOB OOEUHO CBA3aHO C aKTUBaLMen
TPAHCKPUIILINMNM I'eHOB, TOoI'Ioa Kak MOOUOGMKALIMA ocJiabjger
B3aMMOIEeNCTBUE Mexny JOHK ¥ I'MCTOHOBEMM OeJiKaMu, UTO OTKPHEBaeT

BoJiee MUPOKUM  OOCTYII k [OHK rnocpencrBoM  TPaHCKPUILMOHHOTIO

aliliapaTa. CH@HM@MQ@CKM@ OeJIku CBA3BBAKTCA C anuneTMJIMpOBaHHBEIMNA
oCcTaTKaMl JIM3VHa B Inpenoejiax I'MICTOHOB OJIA KCUMTEIBaHMA»
SIIMI'eHeTUYeCKOI'O KRooa. BEICOKO KOHcepBaTMBHHﬁ MOIIYJIb OeJika,

Ha3HBaeMBl OpoMOIOOMeH, CBASHBAETCHA C aleTUJIMPOBAHHBIMM OCTaTKaAMM
JIM3MHa B TUCTOHe U »Opyrux Oejkax. CymecTByeT ©OoJjee uyem 60
comepxammx OpoOMOINOMeH OeJIKOB B T'eHOMe UeJIOBeKa.

CemMelcTBO OpoMoIoMeHcoOepxXxamux ©0eJIkoB BET («Bromodomain and
Extra-Terminal») BriimouaeT 4 ©Oesika (BRD2, BRD3, BRD4 m BRD-t),
KOTOPHE MMelT OOy KOHCEPBATMBHYK CTPYKTYPHYKR OpTaHM3alLub,
comepXxallyio TaHIOeMHEe N-KOHIIeRBEIE OPOMOIIOMEHH, CIIOCOOHHE
CBA3SHBATLCA C alUeTUJIVMPOBAHHEIMM OCTaTKaMM JIM3MHa TUCTOHOB U
opyrmx O6ejyikoe. BRD2, BRD3 um BRD4 3KCOpecCHUPYRTCS I[IOBCEMECTHO, a
BRDt orpaHMUeH IIOJIOBEIMM KJleTkaMu. Bejxku BRD uIpawnT CylleCTBeHHHE,
HO He IepeceKawmrecsa pPoJM B pPeryjduuM TPaHCKPUILKWKM TeHOB U
KOHTpOJIe PpoCTa KJeToK. Bejnku BET CcBfA3aHH C KPYIHBEMK OeJIKOBEMMU
KOMILJIeKCaMM, BKJIOUada Menuatop, PAFC M KOMILJIEKCOM CYIIep3JIOHTaluy,
KOTOPHE PeryJUMPYyRT MHOTME AacCIeKTH TPaHCKPUIILMM TEeHOB.  BBUJIO
rIoKasaHo, uTo Besikum  BRD2 um BRD4 ocTarnTcd B KOMILJIIEKCe C
XpoMOCOMaMM  BO BpeMsa  MHUTO3a U ABJIARTCA HeOOXOOUMBEIMM  IJIA
IPOMOTUPOBAHUS TPAHCKPUIILIUM BaXHeMIMX TeHOB, B TOM UMCJIe LMKJIMHA
D m c-MyC, KOTOpPHE MVHUIMMPYIT KJIeTOUuHEM LukJI (Mochizuki J Biol.
Chem. 2008 283:9040-9048). BRD4 wmMeeT BaxHOe 3HadveHMe IJ4
PEKPYTHHT A KOMIUJIEKCA TPAaHCIALMOHHOTO (QaKTopa »SJoHTaluuM B 0Oejlka K
OIpoMOTOpaM MHIOYLUUOEJIBEHEX I'eHOB, UTO NIPUBOIOUT K (QOCOOPUIMUPOBAHUI
PHK-nmosimMepass 11 M CTUMYJIMPYET IIPOIOYKTUMBHYK TPAHCKPUILMID U
2JIOHTalMKw TeHa (Jang et al. Mol. Cell 2005 19:523-534). B
HEKOTOPEX CJydasxX KMHaz3Had aKTMBHOCTE BRD4 MOXeT HENOCPeICTBEHHO
bochopmimpoBaThk M aKTUBMpOBaTh PHK-nojgmuMmepasy II (Devaiah et al.
PNAS 2012 109:6927-6932). VY KIJETOK, Y KOTOPHX oTCcyTcTBYeT BRD4,

OTMeUaeTCsa HapyUleHHOEe pPa3BUTME KJIETOUHOTI'O uLMkia. BRDZ wm BRD3,



Kak coofmaeTcd, acCCoUuMMPpYyKRTCAd C TIMCTOHaMM, Hapddy C aKTMUMBHO
TPAHCKPUOMPYEMEMY T'e€HaMM, M MOTYT OHTE BORJIEUEeHEHl B COINENCTBUE
DJIOHTaUMU TpaHcKkpunuum (Leroy et al, Mol. Cell. 2008 30:51-60).
B 1monoJsiHeHMe K aUeTHUIMPOBAHHEIM I'MCTOHaM, Oejsku BET, kak OBUJIO
[IOKa3aHo, n3bUpaTeJbHO CBA3EBaTCA C aleTUIMPOBaHHEMU
TPAHCKPUIILMOHHEMY GaKTopaMy, B ToM umucie cydvenuHuiler RelA NF-kB
u GATAL, TaKUM oBpasoM HeIIoCpenCTBeHHO perynupy4a
TPaHCKPUIILVOHHY aKTUBHOCTE DTUX BeJIKOB KOHTPOJIMPOBATH
SKCIPEeCCHI0 TEeHOB, YUYaCTBYKNMX B BOCHaJIeHUM ¥ TeMONODTUUEeCKOM
mnbdepenumanmu (Huang et al, Mol. Cell. Biol. 2009 29:1375-1387;
Lamonica Proc. Nat. Acad. Sci. 2011 108:E159-168).

PexyppeHTHas TpaHCJIoKauusa C ydacTueMm NUT (AOepHer OeJIOK B
aMUKax) c BRD3 wmmm BRD4 ¢ ofbpazoBaHMeEM HOBOTO TI'MOPUIHOTO
OHKOT'eHa, BRD-NUT, of0OHapyXeHa B KpalHe 3JI0KaueCTBEHHOMW dopMme
SMIUTEeIMalIbHOTO HoBooOpa3oBaHuAa (French et al, Cancer Research
2003 63:304-307; French et al, Journal of Clinical Oncology 2004
22:4135-4139) . CeJleKTHBHAaA abiaumsa YKa3aHHOT'O OHKOTI'€Ha
BOCCTaHaBJIMBaeT HOPMAJIbHYID KJIIETOUHYID OUdbPepeHIMalMd M I[IOJIHOCTBI
MU3MeHsAeT OHKOTeHHHM bdeHoTun (Filippakopoulos et al, Nature 2010
468:1068-1073) . TI'eHeTuueckuM HoOkIayH BRD2, BRD3 m BRD4, kak OBUJIO
[IOKa3aHo, YyXyOmlaeT POCT M XUBHECIOCOOHOCTL MMPOKOIO HOMalasoHa
TeMaTOJIOTMUECKUX UM COJIMOHHX OIIYyXOJIeBEHX KJIeTOk (Zuber et al,
Nature 2011 478:524-528; Delmore et al, Cell 2011 146:904-917).
[loMmMoO poJit B pake, Oeyku BET peryiupylRT BOCHaJUTEJIbHEE peakKLUU
Ha OaKTepuaJlbHEM  BH3O0B, a MBIIMHaA MoIeJib  rurnomMopda  BRD2
IPONeMOHCTpPUpPORBAaJjla 3HauMTeJIbHO O00Jiee HM3KMe YPOBHM LUTOKMHOB U
3aMUTy OT OXMPEeHUSA, MHIOyUMpOoBaHHOTO IuaberoM (Wang et al Biochem
J. 2009 425:71-83; Belkina et al. J. Immunol 2013). Kpome TOTO,
HEeKOTOPHE BUPYCH IIpUMeHAIT 2Tu Oesku BET 1Jia CBA3BBaHUA CBOMX
T'eHOMOB C  XpOMaTMHOM  KJIETKM—-XO34AMHa, Kak  dYacTb npoliecca
pelmmMKauMy BHPpyCa WM I[IpMMeHeHMsa OeJkoB BET mia oOJieTdeHUd
TPAaHCKPUIILMM M pPeIpeccuM BUPYCHOTO TeHa (You et al, Cell 2004
117:349-60; Zhu et al, Cell Reports 2012 2:807-816).

B HacTodmee BpeMda paspabaTeBalnT MHIUMOMTOPE Oejyikob BET.
[lpyMepsl MHIMOMUTOPOB 0OesikoB BET onMcaHE, HalpuMep, B OYyOIMKaLMAX

3a9BOK Ha raTeHTH CIIA e 2014/0275030; 2015/0011540;



2015/0148375; 2015/0148342; 2015/0148372; 2015/0175604 u
2016/007572. B wuacTHOCTHM, BET-uHTMUOMpyKIee CcoeIMHeHue 2,2,4-
TEUMEeTWUII-8— (6-MeTuJI- /-0KCO—6, /T-ourmopo-1H-nuppoJio [ 2, 3—-C ] IUupUIOVH-
d-pmj1) —-6— (MeTuIICyJIbQoHMII) —2H-0eH30 [b] [1, 4] okca3uH-3 (4H) -oH

omucaHo B US 2015/0307493. Ona pazpaboTKM  JIEKAPCTBEHHOTO
CpencTBa OOBUHO BHIOOHO MCIOJNBE30BaTE Takylw QOopMy JEeKapCTBEHHOTO
CpeICTBa, koTopasd objlamjaeT XejlaTeJIbHEMM CBOMCTBAMM B OTHOIEHUU
ero [IOJIYYEHUS, OUMCTKHU, BOCIPOU3BOIMMOCTH, CTabuUJIBLHOCTH,
BMOOOCTYIIHOCTM U IOPYyI'MX XapaKTepUCTHK. COOTBETCTBEHHO, TBEPIHE
KpUCTaJUIMdeCcKkre  QOPMEL  IIpeljlaraeMoTo B HacTodAlleM  HOOKYyMeHTe
COeIVMHEHNS roMoIamnT YIOOBJIETEOPUTE TeKYyIYyI IOTPeBHOCTH B
pazpadoTke MHTUOUTOPOB BET mjg JedueHusa 3abojieBaHUM.

KPATKOE OINMCAHME W30BPETEHMS

B HaCcToMAlleM OOKYMEeHTe IPEenJIOXEHH, cpenu npoyero,
KpUCTaJIJINUYeCKMe TBepIOHE bopMEL  MHIUOUTOPA DeJika BET, roe
YVKa3aHHBN MHTUOUTOP opencraejgeT cobom 2,2, 4-1pumMeTmiI-8- (6-—
MeTuJI-7-0KCOo—-6, 7T-ournnpo—1H-nupposio [2, 3—-c ] nupuonea—4-mi) —6-
(MmeTHIICyJIbQoHMII) —2H-0en30 [b] [1, 4] okca3muH-3 (4H) -oH.

B HacToOAmleM OOKYMeHTe TaKXe IIPeOJIOXKeHE dapMaleBTUUYeCKUE
KOMIIO 3ULINM, comepxalye KpPpUCTalJIMUeCKYK TBepaoyo oopmy 2,2,4-
TpUMe TUII- 8~ (6—MeTuJjI—-7-0KCo-6, /-aurunpo- 1H-nuppoJio [2, 3—C] IUPpUONH-
4d-mi1) -6- (MeTUJICYJIbQOHMII) —2H-6eH30 [b] [1, 4] okcasuH—-3 (4H) -oHa ® 11O
MeHbIIey Mepe OIOVH dapMalleBTHUUEeCKM IPpUMeMIIEMBEM HOCUTEJb .

B HacTodmeM IOOKYMEHTe TaKXe IIPpelJIOXeHE CIOCOOH IIPMMEeHEHUH
KpUCTAaJJIMUeCKoOM TBepmo GopMmel 2,2, 4-TpuMeTUII- 8- (6-MeTUJI-7-0KCO—
6, T-ourngpo-1H-nuppoJo [2, 3—-c] nupuomuH-4-mi) —6— (Me TUJICYJIbEQOHWII) —
2H-6euz0[b] [1,4]okcasmuu-3 (4H) —oHa ojid JeueHMn A 3afoJieBaHUM u
PacCTPOMCTE, CBA3aHHHX C aKTMBHOCTLI OeJIKoB BET.

Kpowme TOTO, B HacTodlleM  OOKYyMEeHTe IpenJIoXeH crioco®
[IOJIY4eHM I 2,2, 4-1puMeTHI-8- (6-MeTUJI- /-0KCO—-6, /T-nurmunpo-1H-
nuppoJio [2, 3—c]lmupuinH-4-mj) —6- (MeTuJICyJbboHmI) —2H-

BeHz0[b] [1,4]okcaszuu-3(4H)-0OHa ¥ eI'0 KPUCTAJJIMUECKUX  TBEPIHX
dopM.

Kpome TOTO, HaCTO AU OOKYMEHT OTHOCUTCH Takxe K
[IPOMEXYTOUHEIM COeIMHEHMAM U croocofaM MX IIOJIydeHUd, I[IOJIE3HEM B

CHUHTEe?3e 2,2, 4-TpuMeTHUII-8— (6-MeTUJI- /—-0KCO—6, /T—-nurunpo-1H-



nuppoJio [2, 3—c]lnupuinH-4-mj) —6— (MeTuJICyJbboHMII) —2H-
Benszso[b] [1,4]okcazmuu-3 (4H) -oHa.

BoJiee OeTaJIbHO OOVH WU BoJiee BapMaHTOB peanmsaluum
HaCTOoAmMEero M300peTeHMsa M3JIOKEHEL HIKe B HaCTOAIleM OOKYMeHTe.
Ipyrue IHOpU3HaKM, OOBEKTH M I[IpeuMyllecTBa OYyOyT OUYEBMIHH U3
onmMcaHmua U QOPMYJIE M300peTeHUd.

KPATKOE OIIMCAHUE T'PASUUECKMX MATEPHUAJIOB

Ha our. 1 npencrarJjieHa I[IOPOMWKORAaS PEHTI'eHOBCKAaA
nudopakTorpaMMma (XRPD) ¢opmer I coenuHeHus 1.

Ha owur. 2 mnpencraiBjieHa TepMorpaMMa OGOpME 1 coenuHeHusa 1,
IoJIydeHHasa IOpM [IoMOomM OubdbepeHIMaJIbHOM CKaHUMPYKIEN KaJlopUMeTpUn
(OCK) .

Ha owmr. 3 mnpencraijieHa TepMorpaMMa OGOpME 1 coenuHeHusa 1,
[IOJIyYeHHasa IIpM I[IOMOIM TepMOI'paBMMEeTPMUEeCKOI'o aHam3a (TTA) .

Ha our. 4 npencrarBJjieHa [IOPOWKORBAa A PEHTI'eHOBCKAA
onbopakTorpaMmMa (XRPD) ¢opmer II coemuHeHusa 1.

Ha o¢ur. 5 mnpencrarjieHa TepMmorpamMa JICK ¢opMel I1 coeIVHeHUA

Ha our. 6 npencrarjieHa TepMor'pamMa TI'A ¢opMel Il CcoeIMHeHUA

Ha bur. 7 npencraBJieHa [IOpOoIWKOBada PEHTIEeHOBCKAad
nudopakTorpaMMma (XRPD) o¢opmel Ia coenuHeHMsa 1.

Ha our. 8 opencrarJjeHa [IOPOIWKORAaS PEHTI'eHOBCKAaA
oubpakTorpaMMa (XRPD) ¢opmer III coenuHeHuMsa 1.

Ha our. 9 npencrarJjieHa [IOPOWKORA S PEHTI'€HOBCKAA
onubopakTorpaMmMa (XRPD) ¢opmer IV coemuHeHus 1.

Ha our. 10 npencrarJjieHa I[IOPOWKORBRA S PEHTIeHOBCKAA
onopakTorpaMmMma (XRPD) ¢opmel V coenuHeHus 1.

Ha our. 11 npencrarJjieHa [IOPOWKOBAa S PEHTI'eHOBCKAA
onbopakTorpaMmMma (XRPD) ¢opmel Va coemuHeHus 1.

Ha our. 12 npencrarBJjieHa [IOPOWKOBAaA PEHTIeHOBCKAasA
onbpakTorpaMmMa (XRPD) ¢opmel VI coemuHeHusa 1.

Ha our. 13 npencraBJieHa [IOPOWKOBasa PEHTIeHOBCKAA
onbdpakTorpaMmMma (XRPD) ¢opmer VII coenmvHeHMda 1.

Ha our. 14 npencrabBJieHa [IOPOUWKOBasa PEHTIeHOBCKAA

oudpakTorpaMmMma (XRPD) ¢opmer VIII coenmHeHusa 1.



Ha our. 15 npencrabBJieHa [IOPOWKOBasa PEHTIeHOBCKAA
oudpakTorpaMmMa (XRPD) ¢opmel IX coenmHeHMA 1.

Ha our. 16 npencraBJieHa [IOpOoUWKOBasa PEHTITEeHOBCKAA
oudppakTorpaMmMma (XRPD) ¢opmel X coenuHeHusa 1.

Ha our. 17 npencraBJieHa [IOpOoMWKOBasa PEHTTEeHOBCKAaA
nuopakTorpaMMma (XRPD) dopmel XI coenuHeHMsa 1.

Ha our. 18 opencrarJeHa [IOPOMWKORaS PEHTIeHOBCKAaA
oubpakTorpaMMa (XRPD) ¢opmer XII coenuHeHMsa 1.

Ha our. 19 npencrarJjieHa I[IOPOWKORAa S PEHTI'€HOBCKAaA
onudpakTorpaMmMa (XRPD) ¢opmer XIII coenuHeHus 1.

Ha our. 20 npencrarJjieHa [IOPOWKORBRA S PEHTI'eHOBCKAsA
omnbopakTorpaMmMa (XRPD) ¢opmer XIV coenvHeHusa 1.

Ha our. 21 npencrarJjieHa [IOPOWKORBAa S PEHTI'eHOBCKAsA
onnbopakTorpaMmMma (XRPD) ¢opmer XV coemuHeHus 1.

[IOOPOEHOE OIIMCAHWE WM3OBPE TEHNS

Kpucramnnueckue QOPMEl M CHOCOOB MX IIOJIYUEHMUS

B HacTodleM OOKYMeHTe [IPEenJIOXEHH, cpemu npoyero,
KpUCTaJIJINUYeCKMe TBepIOHEe bopMEl  MHIUOUTOPA DeJika BET, roe
YKa3aHHHM MHTUOUTOP npencraejgeT cobom 2,2,4-tpumMeTmII-8— (6—
MeTUJI- /-0KCO—-6, /T-ournnpo-1H-nupposio [2, 3-c ] nupuonua—4-mi) —6-
(MeTuIICYJIbOOHMII) —2H-0eH30 [b] [1, 4] okcaszuH-3 (4H) —oH (cM. HMXe) ,

HasbBBaeMelM B HaCTOSAMEM OOKYMEHTE «CoeIMHeHM e 1».

CoemuHeHMe 1

OOGBIUHO pPas3HBEE KpHUCTaJIMYeckKre (QOpMH OOHOTO M TOTO Xe
BemecTBa VMEKRT  pPas3HHE CBOMCTBA, OTHOCSAMMECH, HalprMep, K
TUTPOCKOIIMUHOCTHM, PAaCTBOPMMOCTHM, CTaOWMJIBHOCTM ¥ TOMy IMOIOOHOe.
®OpMEI C BEICOKMMM TeMIlepaTypaMM IJIaBJIEHMS YacCTO MMEKRT XOPOUY
TEepMOOVMHaAMUUYECKYKR  CTabMIIBHOCTE, UTOo ABJIAETCHA [IperMyleCTBOM,
[IOCKOJIBKY MNPOOJISAET CPpOK XpaHeHUd JIeKapCTBEeHHBIX CpencTs,

comepxammMx YKas3aHHyon TBepayio dopmy. dopMel ¢ ©ojiee  HUSKUMU



TeMllepaTypaMy ILJIaBJIEHMA UYacTO MeHee TepMOIOMHaMUUeCKM CTaOWMJIbLHEH,
HO BHITOIHEL TeM, UYTO OHM OO0JIaZalT I[IOBEHIIEHHOMW pPacTBOPMMOCTLI B
BOOEe, UTO IIPUMBOOUT K VYBEJIMUEHM OUMOIDOCTYIIHOCTM JIEKAPCTBEHHOTO
Cpencrmea. Ciabo TUTPOCKOIINYHELE GOPMEL Takxe MOTYT OBITH
XeJjlaTeJIbHE, I[IOCKOJIbKY OHM YCTOWUMBEL K HaT'pPeBY U BJIAXHOCTU U
YCTOMUMBE K pas3pylleHM IpY OJIUTEeJILHOM XpaHeHMM. UYacTo TpedylTcsd
Oe3BOOHEIE GQOPMHI, IIOCKOJIBKY MX MOXHO IIOJIYYaTb IIOCJIeIOoBaTeJIbHO 0e3
ydyeTa M3MeHeHMS MacCChH WJIM COoCTaBa M3—3a pasJIMdHOT'O KOJMUYeCTBa
pPacTBROPUTEIIS W BOIEI. C IopyTon CTOPOHH, MOTYT OBITE
OPEenIouTUTEJIEHEMY IUIPATUPOBAHHEE WM COJIEBATHMPOBAHHEE  (QOOPMEH],
I[IOCKOJIBKY OHM MeHee CKJIOHHEH K IUIPOCKONIMYHOCTM M MOTYT OHTEH
BoJjiee YCTOWUMBH K BO3IOEMCTBMIK BJAXHOCTHU NIPU XpPaHEeHUU.

Kpucrammmueckue TBepIOHE bopMEL COTJIaCHO HaCTOAeMYy
N300pEeTEeHN  MOTYT comepXaTk pPacTBOPUTEJIE, Tako¥ KakKk Boza
(HanpuMep, I'uUOpaTHUpOBaHHas ¢opMa), WM IO CYWLeCTBY He CONepXaTh
BOOEL M pacTBOPUTEeJNA (HalpuMep, 0Oes3ponHas ©¢opMa). B HEKOTOPHX
BapuaHTax peanmzalunmu HacToAmWero n3006peTeHNnd yKasaHHada
KpUCTaJlliMdeckas TeBephad GopMa IHIpelcTaiBJgeT cobor 0e3BOOHYK
bopMy. B HEKOTOPHX BapMaHTax peajM3alyM HaCTOoAlleIo MU300peTeHud
yKaszaHHad KpUCTaJlJInNYeCKad TBepnasd bopmMma ABJIAEeTCA
TUIPaTUPOBAHHOMN.

CoenmuHeHre 1 MOXHO IIOJIydaThk B TBEepOOM KPUCTAJIJIMUECKOM
dopmMe, kKoToOpasd obo3HaueHa KkKak ¢opMa 1 M OIMCaHa HUXe U B
opuMepax. OKCIepUMeHTalJIbHEle HOaHHBE IIOKa3HBaklT, 4YTo odopMa I
npencTaBjsgeT cobol ©Oes3BomHyl OdopMmy. @dopMa I XapaKTepuslyeTcsd
COOCTBEHHOV IIOPOMKOBOM PEeHTIeHOBCKOM OMbpakKTOTpaMMOM M OPYIUMU
XapakTepucTukaM  TBepIoTo COCTOSHUSA BelleCcTBa. B HEKOTOPHX
BapMaHTax peajlM3aluM HacTodAWero mu3o0fpeTeHusa ¢opMa I MMeerT
XapaKTepruCcTUUeCKUN VK Ha TIIOPOMKOBOM PEeHTTeHOBCKOM
ouppaxkToTpamMMe, BHIPaXeHHBI 3HaueHueM 2-TeTa IIPUMEPHO 12,7
I'palyca. B HEeKOTOPHX BapMaHTax peajiM3alyy HacToAllel'o M300peTeHUd
bopmMa I wmMeeT OOMH WM OoJlee XapaKTepUCTUUYeCKMX I[IMKOB Ha
IIOPOMKOBOM PeHTIeHOBRCKOM IUdpakToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOpPaHHEMM M3 IPUMEPHO 8,7, IpMMepHO 9,8 M HOpuMepHO 12,7
I'palyca. B HEKOTOPHX BapMaHTax peajM3alyy HacToAlle'o M300peTeHUd

q_)opMa I rmmeeT OIIMH VI OoJiee XapaRTepUCTNUYEeCKMX IIMKOB Ha



IIOPOMKOBOM PeHTI'eHOBRCKOM IUdpakToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOpPaHHEMM M3 IIPMMepHO 8,7, OpuMepHOo 9,8, npmumepHo 12,7,
npuMepHo 21,4 u npuMepHO 23,3 rpanyca.

B HeKOTOpPHX BapMaHTax peajM3aluM HaCTOAWEero MU300peTeHnd
bopmMa I wmmMeeT @OBa WM @ OoJiee  XapaKTEpUCTUUECKMX IIMKa  Ha
IIOPOWKOBOM PEeHTIEeHOBCKOM OUdpaKTOTpaMMe, BHPAaXEHHHX 3HAUeHUAMU
2-TeTa, BHOpPaHHEMM M3 IIpMMepHO 8,7, OpuMepHOo 9,8, npumepHo 12,7,
npuMepHo 21,4 m npuMmepHo 23,3 rpanyca.

B HeKOTOpHX BapMaHTax pealiM3aluM HaCTOAWEeI'o U300peTeHud
bopmMa I wmMeeT @OBa WM @ 0O0Jiee  XapaKTEepUCTUUECKMX IIMKa  Ha
IIOPOMKOBOM PEeHTIeHOBCKOV IUdpaKToTpaMMme, BHPAaXEHHHX 3HaUYeHUSIMU
2-TeTa, BHOPaAHHEMM M3 IIpMMepHO 8,7, OpuMepHOo 9,8, npmumepsHo 11,6,
npmMepHo 12,7, npumepHo 14,7, mnpumMmepHo 15,7, mnpuMmepHo 20,0,
npuMepHo 21,4, npuMepHO 23,3 U IOpuMepHo 27,1 rpanyca.

B HeKOTOpPHX BapMaHTax pealiM3aluM HaCcTOoAlleI'o UN300peTeHUd
bopmMa I wmmMeeT TpM WM @ OoJiee  XapaKTEepUCTUUEeCKMX IIMKa Ha
IIOPOMKOBOM PeHTIeHOBCKOM IUdpakToTpaMMe, BHpPaXeHHHX 3HaAUeHUIMU
2-TeTa, BHOpPaHHEMM M3 IIpMMepHO 8,7, OpuMepHOo 9,8, npmmepHo 11,6,
npuMepHo 12,7, npmummMmepsHo 14,7, npumMmepHo 15,7, npumepHo 20,0,
npuMepHo 21,4, nOpuMepHO 23,3 M oOpuMepHo 27,1 rpanmyca.

B HeKOTOpPHX BapMaHTax peajM3aluM HaACTOAWEero M300peTeHnd
bopMa I wmMeeT UeTHpe WM 0OoJiee XapaKTepUCTHUUYeCKMX I[IMKa Ha
IIOPOMKOBOM PEeHTIeHOBCKOV IudpaKkToTpaMMme, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOpPaHHBEIMM M3 OpuMepHO 8,7, OpuMmepHo 9,8, npmumepHo 11,6,
npuMepHo 12,7, npumepHo 14,7, mnpuMmepHo 15,7, mnpumepHo 20,0,
npuMepHo 21,4, npuMepHO 23,3 M nOpuMepHo 27,1 rpanyca.

B HeKOTOpHX BapMaHTax peallM3aluM HaCTOAWEero U300peTeHUd
bopmMma I uMeeT J[IOPOCUWKOBYK PEeHTI'E€HOBCKYH IUdpaKToI'paMMy  IIO
CylleCTBY Takyl, KaK IIoKasaHo Ha o¢our. 1.

B HeKOTOpPHX BapMaHTax pealiM3aluM HaCTOoAlleI'o UN300peTeHUd
dpopMa I wmMeeT TepmMoTrpaMmy [NCK, XapaKTepU3YRIIYICS SDHIOIOTepMUUECKUM
NVKOM TPV TeMIepaType IIpuMMepHOo 266°C. B HEKOTOPHX BapMaHTax
pealMsalMM HacTodmero musolbperTeHusa ¢opMa I umMeeT TepMorpamMmy IHCK
[I0 CyWleCTBY TaKyKl, Kak IIOKa3aHO Ha ¢our. 2.

B HeKOTOPEIX BaprMaHTaXx pealyimszalnm HacToAmeIro MBO@peTeHMFI



dpopMa I mMeeT TepMoTpamMmy TI'A IO CymecTBYy TaKyl, KaK [IOKa3aHO Ha
bur. 3.

SopMy I OOBUHO MOXHO IIOJIYUMTH IIYyTeM ocaxXxieHusa ©GopMel 1 m3
pacTBoOpa, CcomepXallel'o coeluMHeHre 1 UM pacTBOpPUTEJIb. B HEKOTOPHX
BapuaHTax peainsaumm HacToAmWeI'O nzobpeTeHmUA yKas3aHHBM
PacTBOPUTEJIE COOEPXUT MeTaHOJI, alleTOH, H-TellTaH WM UuX CMeChb.
Hampumep, ¢opmy 1 MOXHO TIIOJYUMTH IIyTeM ocaxXmeHusa QopMel I m3
pacTBOpa, CcolepXamero coenuHeHre I M alleToH. IllojgiydeHre OGQOPMEL T
MOXeT BKJIOUATh nobaBJIeHMEe COoeOMHeHMS 1 K HaCHIEHHOMY pPacTBOPY

coeIVMHeHMUs 1 B alleToOHe U IlepeMeliMBaHlMe IIOJIYUeHHOI'O pacTBOpa IIpr

TeMIlepaType npuMepHo 25 °C B TeueHMe NPUMEPHO 3 IOHEeN.

B HEKOTOPHX BapMaHTax peajM3aluM YyKaz3aHHOEe ocaxIeHre (QOPME

I OCyIWeCTBJIAT nyTeM (1) CHVKEHU A TeMIlepaTypPEL pacTeopa
coemuHeHrsa 1 (T.e. pacTBOpa coenMHeHMsa 1, HaxoLdmerocsda IIpuU
[IOBHIMEHHOM TeMIepaTtype) , (2) KOHIEHTPUPOBaAHUA pacTBoOpa
COenOMHEeHUd 1, (3) no0aBJieHUA AHTUPACTBOPUTEJIA K  pPacTBOPY

coenuHeHusa 1, wuiau J0OOM MX KOMOMHalMM. B HEKOTOPHX BapMaHTax
peaqM3alMy HaCTOAWleIo M300peTeHMA VYKas3aHHOe ocaxXleHMe IIPpOBOOAT
nyTeM noGaBJIeHMSA AaHTUPACTBOPUTENSA K pacTBOpy CoeIMHeHMsa 1, DTIoe
YKa3aHHEM pacTBOP COeOMHEeHMA 1 COOEPXUT IIPOTOHHHY PacTBOPUTEJL U
AlIPOTOHHEM  pPacCTBOPUTEJIE . B  HeKOTOpHX BapuaHTax peajlusaluu
HacToAmeIo n300peTeHnd YyKasaHHEM IIPOTOHHEM PacTBOPUTEIb
npencTaBjsgeT coboM MeTaHOJ, YKa3aHHHEM alpOTOHHHM pPacTBOPUTEIb
IpencraBJgeT cobon aleToH, a yKa3aHHBEMN AHTUPACTBOPUTEIDb
npencTaBJsgeT coboM H-TelTaH. B HEeKOTOPHX BapMaHTax peajmM3allun
HacTodAmero wu3obpeTeHUd yKasaHHOe ocaxIeHVe ©GopMel I OIpPOBOIAT
nyTeM noBaBjleHMS H-TelTaHa K pacTBOpY cCcoelouMHeHusa 1, TIe
YKa3aHHEM pPacTBOP COeOMHeHMA 1 COOepXUT MeTaHOJ UM alleTOH.

B HeKOTOPHX BapMaHTax pealM3aluM HacToAmero u300peTeHUd
nojiyuyeHre ¢opMel I BKJIOUAET:

(ia) HaTpeBaHMe YKas3aHHOTO pacTBopa coeluMHeHusa 1 1o
TeMIIepaTyps oT npuMepHo 50 °C mo mpumMepnHo 60 °C;

(iia) yMeHbIleHMe oO0BbeMa YKas3aHHOTO pacTBOpa coeluMHeHusa 1

opy TeMmaepaType oT mnpuMepHo 50 °C mo npumepHo 60 °C ¢ mOosydyeHMEM

pacTBoOpa coeImMHeHMs 1 yMeHbBIIeHHOTO of0heMa;
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(iiia) @§DoBaBJjeHMe aHTHUPACTBOPUTEJIA K YyKal3aHHOMY PacTBOPY

coemuHeHuUsa 1 YMEHBIIEHHOTO OBOBeMa IIpnm I1InonooepXaHrM TeMIIepaTypel OT

npyuMmepHo 55 mo npuMepHO 65°C ¢ NOJIydeHMeM TeIlJIoTO pacTBopa
coemuHeHVa 1; u

(iva) oxJjaxmeHMe YyKas3aHHOTO TeIJIOTO pacTBopa CcoeluHeHus 1

IO TeMIepaTyph OT HOpuMepHo 15°C mo mnpumepHo 30°C ¢ ocaxIeHMreM
bopmer I.

B HeKOTOPHX BapMaHTax peajM3alMM HacToAmero Uu300peTeHus
noJydenve QOpMel I BKJIOUAET:

(ib) HaTpeBaHMue YKa3aHHOTO pacTBoOpa COeOMHEeHUSA 1,

comepXxameIro MeTaHOJI u anmeToH B KaduecTBe pacTeOpPUTEIIA, o

TeMIIepaTypH OT npuMepHo 50 nmo npuMmepHo 60°C;

(iib) ymMeHbmeHMe oO0BbeMa YKas3aHHOTO pacTBopa coeluHeHMsa 1

npy TeMrepaType OT IpuMepHo 50°C mo mnpumepHo 60°C C HOJIyYeHUEM
pacrTeopa coeIMHeHMsa 1 yMeHBIIEHHOTI'O OOLeMa;
(iiib) nodaBJIeHHUE H-TellTaHa K YKa23aHHOMY pacTBOpPY

coemuHeHuUsa 1 YMEHBIIEHHOTO OBOBeMa IIpnm InonomepXaHrM TeMIIepaTypel OT

npyuMmepHo 55 mo npuMepHO 65°C ¢ [OJIydeHMeM TeIlJIoTO pacTBopa
coenuHeHud 1; u

(ivb) oxJaxmeHMe YKa3aHHOT'O TeIlJIOTO pacTBopa coenuHeHua 1
IO TeMIepaTyph OT HOpuMepHo 15°C mo mnpumepHo 30°C ¢ ocaxIeHMreM
dopmer TI.

CoemyHeHMe 1 TakXe MOXHO IIOJIy4YaThk B KpUCTaJLJIMUeCKOM dopMme,
KoTopasa o60o03HaueHa kak oopma 11 M omoMcaHa HWXe UM B IIpUMepax.
OKCIepUMeHTaJIbHEe OaHHBIe I[I0KaBlHBalT, UYTo ¢dopMa I1II HOpeacTaBJISgeT
cobom BOespomHyln OGopmy. QdopMa II xXapakTepu3yeTcsa COOCTBEeHHOMU
TIOPOMKOBOM PEHTTeHOBCKOM IndpakTOoIpaMMOM n OIpYyI'VIMM
XapaKTepUCTUKaMAU TBEepPIOoTO COCTOSAHUSA BemecTBa . B  HEKOTOPHIX
BapMaHTax peaju3alluy HacToAmero u3obpeTeHmusa odopma II  wUMeeT
XapaKkTepucTUuueCKuUn UK Ha IIOPOMKOBOM PEeHTTeHOBCKOM
ouppaxkTOoTpamMmMe, BHPaXeHHBI 3HaueHUueM 2-TeTa IIPUMEPHO 17,0
Tpanyca. B HEKOTOPHX BapMaHTax peajM3allMM HaCTOAMeIo M300peTeHUs
bopmMa II wmMeeT OIMH MWIM 0o0Jlee XapaKTepUCTUUECKMX IIMKOB Ha
IIOPOMKOBOM PEeHTIEeHOBCKOM IOMdpaKTOoTpaMMe, BHPAaXEHHBX 3HaUeHUSAMU

2-TeTa, BHOpPaHHBEMM M3 OpuMepHo 17,0 m npuMepHo 19,3 rpamyca. B
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HeKOTOPHX BapMaHTax pealn3aluy HacTodlel'o Hu300peTeHMsa ¢opma 11
MMeeT OIMH WM 0oJiee XapaKTEepUCTUUECKMX I[IMKOB Ha IIOPOINKOBOM
PEHTTeHOBCKOM  OMbpakTOoTpaMMe, BHPAXEHHEIX  3HaAUeHUAMM  2-TeTa,
BHOPAHHEIMM M3 OpUMepHO 16,2, npuMepHo 17,0 wm npumepHo 19,3
rpanyca.

B HeKOTOpPHX BapMaHTax peajMs3aluM HaACTOAWero MU300peTeHnd
dopmMa II wmmMeeT OBa WM @ 0OoJiee XapaKTepUCTHUUeCKUX IIMKa Ha
IIOPOMKOBOM PEeHTIeHOBCKOV IUdpaKkToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOpPaHHEMM M3 IIPUMMEepPHO 6,7, OpuMepHOo 9,5, npumepsHo 10,5,
npuMepHo 14,8, npuMepHOo 16,2, npumepHo 17,0, npumepHo 18,8 wu
npuMepHo 19,3 rpanyca.

B HeKOTOpHX BapMaHTax pealiM3aluM HaCTOoAWel'o UN300peTeHUd
dbopma II wmmMmeeT TpM WK @ OoJiee  XapaKTepUCTUUeCKMX IIMKa Ha
IIOPOMKOBOM PeHTIeHOBCKOM IUdpaKkToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOpPaAHHEMM M3 IIPMMEepHO 6,7, OpuMepHOo 9,5, npmmepsHo 10,5,
npuMepHo 14,8, npuMepHo 16,2, npumepHo 17,0, npuMmepHo 18,8 u
npmMepHo 19,3 rpanyca.

B HeKOTOpPHX BapMaHTax peajiM3aluM HaCTOoAWleIo M300peTeHUd
bopmMa II wmMeeT UeTHpe WIM 0o0Jlee XapaKTepUCTUUYeCKMX I[IMKa Ha
IIOPOWKOBOM PEeHTIeHOBCKOM IUdpakToTpaMMe, BHpPaXeHHBX 3HaAUeHUAMU
2-TeTa, BHOpPaHHEMM M3 OpPMMepHO 6,7, oOpuMepHO 9,5, npumepHo 10,5,
npuMepHo 14,8, npuMmepHo 16,2, npuMepHo 17,0, npumepHo 18,8 wu
npuMepHo 19,3 rpanyca.

B HeKOTOpHX BapMaHTax pealiM3aluy HaCTOoAMeIro M300peTeHuUd
bopma II wmMeeT TIIOPOWKOBYK PEHTIEHOBCKYKL IUdpaKTOoI'paMMy  IIO
CyIleCTRY Takyl, KaK IIoKasaHo Ha our. 4.

B HeKOTOpHX BapMaHTax peallM3aluM HaCTOAWEero U300peTeHUd

bopmMa IT nMeeT TepMOoTI'paMMy ICK, XapaKTepu3yKoIynca

SHOOTEPMUUECKVM T[MKOM TIIpM  TeMIepaType  IIPUMEPHO 268  °C. B
HEKOTOPHX BapMaHTax peajr3aluy HacTodllero u300peTeHMsa odopma 1T
MeeT TepMoTpamMy JICK mo cymecTBY TaKyk, KakK IIoKasaHO Ha our. 5.

B HEeKOTOpPHX BapMaHTax pealns3allMM HacTodlleld MU300peTeHud
dpopMa II wmmMeeT TepMOoTpamMmy TI'A O CymecTBY TaKyw, KaK II0KasaHOo
Ha ¢our. 6.

SopmMy II OOBUHO MOXHO IIOJIYUUTH OYTeM OocaXmeHud OGopMel 11 m3
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pacTeopa, comepXalWlel'0 coelMHeHMe I ¥ pacTBOPUTEJE. B HEeKOTOPHX
BapMaHTax peanmzalunmu HacToAmero n3006peTeHNn yKa3aHHEM
PacTBOPUTEJIE COOEPXUT TeTpalugpodbypaH (TI'®), alleToOH, H-TelTaH
WM MX CMeCb. B HEKOTOPHX BapMaHTax pealM3aluM YyKas3aHHOe
ocaxnmeHre ¢opMel II OCYmEeCTRBIALT OyTeM (1) CHMXEHMS TeMIepaTyphl
pacTeopa coeIMHeHMA 1, (2) KOHUEHTPUPOBaHMA pacTBOpa COelOMHEHWUS
1, (3) noBamBjeHMSA aHTUPACTBOPUTEJSA K pPacTBOPY CoeOMHeHMAa 1, WM
JBoM Mx KOMOMHalMM. B HEeKOTOPHX BapMaHTax peajiM3allMM HaCTOAMEeTO
n300peTeHNsa  yKasz3aHHOe ocaxneHue bopMEL IT IpOBOOAT oyTeMm
nobaBJIeHUSI  aHTHpaCTBOPUTEJII K  pacTBOpYy  CcoelMHeHUsa 1, roe
YKa3aHHEM pPacTBOP COIEPXUT DSOUPHHY pPacTBOPUTEJL U alpOTOHHHBMN
pPacTBOPUTEJE . B HEKOTOPEIX BapMaHTax peajiM3alyvy  HacTOAMeI'o
n300peTeHUda YKa3aHHHM 520UMPHEIM PaCTBOPUTENL [pelcTaBiIgeT cobon
TT'O, YKa3aHHHM] anpOTOHHEMN pacrBOpUTEIIb npencraBidgeT cobon
alleTOH, a YKas3aHHHM aHTHUPacTBOPUTENL [OpeAcTaBjfgeT CcoboM H-
TelTaH. B HEKOTOPHX BapMaHTax peajin3aluM HaCTOoAWleI'0 UN300peTeHUd
yKazaHHOe ocaxleHue o¢opMel II HOpoBOLAT yTeM HOOaBJIeHMS H-TellTaHa
K pacTBOpY COeIMHeHMd 1, T'Ie VYKasaHHHM pacTBOp CoeIMHeHuUS 1
comepxuT TI'® M aleTOH.

B HeKOTOpPHX BapMaHTax pealM3aluy HaCToAmlero M300peTeHnd
nnojiydyeHre ¢opmel 11 BKJOUaET:

(ic) HarpeBaHMe  YKa3aHHOTO  pacTeBoOpa COeOMHEHUA 1 mo
TeMIepaType oOT opuMepHo 50 °C mo mpumepnHo 60 °C;

(iic) yMeHbIleHMe oObeMa YKasaHHOT'O PpacTBopa coeluMHeHMs 1
opr TeMmIepaType oT npuMepHo 50 °C mo npuMmepHo 60 °C ¢ HOOJIyUYeHMEM
pacTeopa coeOMHeHMs 1 yMeHBIIEHHOT'O OOLBeMa;

(iiic) @nDoBaBJjeHMe aHTHUPACTBOPUTEJIS K YKa3aHHOMY PacTBOPY
coemMHeHVsa 1 YMEHBIIEHHOTO O0OBbeMa IIpK IIOOOepXaHUM TeMIlepaTypPhl OT
npyMepHo 55 mo mnpumepHo 65 °C ¢ MOJyYeHMeM TeIIoTO pacTBopa
coemuHeHusa 1; u

(ivc) oxJaxmeHMe YKa3aHHOTO TeIJIOTO pacTBopa coelMHeHMs 1
OO TeMIepaType OT nOpuMepHo 15 °C mo mnpmmMmepsHo 30 °C ¢ ocaxIeHUeM
bopmer II.

B HeKOTOpPHX BapMaHTax peajiM3aluM HaCTOAWlero U300peTeHnd

nojiyuyeHre ¢opmel I1 BKRJIOUAET:
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(id) HaT'peBaHMue YKa3aHHOTO pacTrBopa COEeNVHEHUS 1,

comepxamero TI'® M alleTOH B KaueCTBe pPacCTBOPUTEIHA, OO TeMIlepaTypH
oT mpuMepHo 50 mo npumepHo 60 °C;

(iid) yMeHbIIeHMe oO0BeMa YKas3aHHOT'O pacTBopa coeluMHeHusa 1
npy TeMmiepaType oOT npuMepHo 50 °C mo npumepHo 60 °C C HOJIydeHMeM
pacTeopa coeIuHeHMA 1 yMeHBIIEHHOTO ob6bmeMa;

(1iid) nodaBJieHHUE H-TellTaHa K YKa3aHHOMY pacTBOpPY
coemIMHeHMs 1 YMEHBIIEHHOTO oOO0OBeMa IIpY IOOOEepXaHUM TeMIepaTyphl OT
npruMepHo 55 mo mnpumepHo 65 °C ¢ [OJyyeHMeM TeIIoTO pacTBopa
coemuHeHusa 1; wu

(ivd) oxJaxieHMe YKa3aHHOTO TeIlJIOTO pacTBopa coeamHeHMsa 1
OO TeMIepaTyph OT nOpuMepHo 15 °C mo mnpmmMmepHo 30 °C ¢ ocaxIeHUeM
dpopmer IT.

CoeIMHeHNE 1 Takxe MOXHO [IoJIy4daTh B BUIE TBEePIOEX
KpUCTAJJIMUEeCKUX GOpM, KOTOpHEe o0O03HaueHH Kak o¢opmul la, IIT, IV,
v, Va, VI, VII, VIII, IX, X, XI, XII, XIII, XIV m XV ¥ ONMCAaHH
HMXe ¥ B Ipumepax. oopwmer la, III, IV, V, Va, VI, VII, VIII, IX,
X, XTI, XIT, XIIT, XIV wu XV XapakTepmnsynrcda coBCcTBeHHOM
IIOPOWKOBOM PEHTTEeHOBCKOM o1dparToTpaMMon n OIpYIT'VIMM
XapakTepuUcTUKaM TBEPpOOT'O COCTOAHMA BelleCTBa.

B HeKOTOpPHX BapMaHTax peaJdu3aluy HaCTOoAlmero M300peTeHnd
bopmMa Ia wmMeeT OIOMH MWK 0OoJjlee XapaKTepUCTHUUECKMX [IMKOB Ha
IIOPOMKOBOM PEeHTIeHOBCKOV IUdpaKkToTpaMMme, BHpPaXeHHHX 3HaUueHUAMU
2-TeTa, BHOpPaHHEMM U3 IIpuMepHO 8,8, npmuMepHo 10,0, [IpMMeEpHO
11,7, npumepHo 12,8 wm npumMepHo 13,5 TIpazyca. B HeKOTOPHX
BapMaHTax peajiM3aluy HacCToAWleI'0 u300peTeHUs o¢opMa la uMMeeT OIMH
i 06oJiee XapaKTepUCTUUEeCKMX I[IMKOB Ha IIOPOMKOBOM PEeHTIeHOBCKOM
IoIndpakTOorpaMMe,  BHPAaXEHHHEX 3HaUeHMAMM 2-TeTa, BHOpPaHHEMU U3
npuMepHo 8,8, npumepHo 10,0, npuMepHo 11,7, npuMmepHo 12,8,
npuMepHo 13,5, npmuMepHo 20,0, npumepHo 21,5, nOpuMepHO 22,6 "
IIPYMEDPHO 23,3 rpanyca. B HEKOTOPHIX BapMaHTax peannsanmnumn
HacTodAmero un300peTeHMsa o(opMa la MMeeT IIOPOWLKOBYK PEHTI'EeHOBCKYIO
IoIndpakToTrpaMMy [IO CylleCTBY TakKyl, KaK IIoKasz3aHOo Ha our. 7.

B HeKOTOpPHX BapMaHTax peaju3alMy HacTodAlel'o U300peTeHnd

q_)OpMa ITI mMeeT OIoVIH WJIN foJiee XapaRTepUCTMYEeCKMX IIMKOB Ha
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IIOPOMKOBOM PeHTI'eHOBRCKOM IUdpakToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOPaHHEMM U3 IIpuMepHO 7,8, HOpuMepHOo 12,4, [IPMMEPHO
13,1, onopumepHo 15,2 wm nOpumMepHo 15,5 orDpazmyca. B HeKOTOPHX
BapMaHTax pealmszalyuy HacToAmero u3odpeTeHus ¢opma IIT mMMeeT OOUH
i BoJiee XapaKTepUCTUUECKMX I[IMKOB Ha IIOPOMKOBOM PeHTI'eHOBCKOMU
oudpakTOoIpaMMe,  BEPAaXeHHBX 3HAUEeHMAMM 2-TeTa, BHOPaAHHEMU U3
opmuMepHo 7,8, nOpumepHo 12,4, npuMmMepHo 13,1, nOpumMmepHo 15,2,
npmuMepHo 15,5, npumepHo 16,9, npumepHo 17,5 wu npumepsHo 20,3
T'palyca. B HEKOTOPHX BapMaHTax peajM3alyy HacTOoAlleI'o M300peTeHUMd
dbopma III wmMeeT TIIOPOWKOBYK PEHTIEHOBCKYK IMdpaKToTI'paMMy  IIO
CylleCTBY Takyl, KaK IIOKasaHO Ha o¢our. 8.

B HeKOTOpHX BapMaHTax peaju3alMM HacToAllel'o U300peTeHnd
dbopma IV wmMeeT OOMH WM OoJlee XapaKTepUCTUUECKMX I[IMKOB Ha
IIOPOMKOBOM PeHTI'eHOBCKOM IUdpaKkToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOPaHHEMM U3 OpuMepHo 11.2, nOpuMepHo 16,3, [IPMMEPHO
18,7 mn npmMmepHo 22,1 rpalyca. B HeKOTOPHX BapMaHTax peajm3aluu
HacTodmero m300peTeHMsa o¢opMa 1V MMeeT IIOPOWKOBYK PEHTI'EHOBCKYIO
IondpakToTrpaMMy [IO CylleCTBY TakKyl, KaK IIoKasz3aHO Ha o¢ur. 9.

B HeKOTOpHX BapMaHTax peajM3aluM HaCTOAWEeIo U300peTeHnd
bopmMa V mMeeT OOMH WM BoJjlee XapaKTepUCTHUUYeCKMX [IMKOB Ha
IIOPOWKOBOY PEHTTEeHOBCKOM OUdpaKTOTpaMMe, BHPAaXEHHHX 3HaAUeHUSAMU
2-TeTa, BHOPaHHBEMM M3 OPUMEepHO 8,2, nOpuMepHO 8,5, npumMepHo 14,1,
opuMepHo 16,3 u nOpuMepHo 17,1 rTpalyca. B HEeKOTOPHX BapMaHTax
peajMs3aluM HacToAWeI'o MK300peTeHMAa ¢opMa V MMeeT OOMH WK 0OoJiee
XapakTepUucTuuyeCKUx orKa Ha TIIOPOMKOBOM PEeHTTeHOBCKOM
oudpakToTrpaMMe,  BHPAaXEHHHEX 3HaUeHMAMM 2-TeTa, BHOpaHHEMU U3
opuMepHo 8,2, HnpumMepHo 8,5, npmmepHo 14,1, npumepHo 16,3,
npuMepHo 17,1, npuMepHo 18,9, mnpumepHo 19,8, npumepHo 21,8 u
[IPMMEDPHO 22,7 rpanyca. B HEKOTOPHIX BapMaHTax peannsanmnum
HacTodAmero wu3obpeTeHMda ¢opMa V UMMeeT IIOPOWKOBYK PEHTI'EHOBCKYIO
IondpakToTrpaMMy [IO0 CylleCTBY TaKyl, KaK IIokasz3aHo Ha o¢ur. 10.

B HeKOTOpPHX BapMaHTax pealiM3aluM HaCTOoAWleI'o UN300peTeHnd
bopMa Va wMeeT OIOMH WM 0OoJlee XapaKTepUCTHUUeCKMX I[IMKOB Ha
IIOPOWMKOBOM PEeHTIeHOBCKOM IUdpakToTpaMMe, BHpPaXeHHHX 3HaAUeHUAMU
2-TeTa, BHOPaHHEMM K3 IIpMMepHO 8,7, OpuMepHO 16,5, [IPMMEPHO

17,3, mnpumMmepHo 19,9 wm nOpumMepHo 21,6 TIpamyca. B HEeKOTOPHX
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BapMMaHTaxXx pealimsallm HacToAmeIro MSO@peTeHMH c]_)opMa Va mmMeeT
IIOPOIMKOBYKD PEHTI'€HOBCKYIO ,JII/I(]_)paKTOI‘paBAMy 10 cCymecCcTBYy TakKylo, Kak
I[IOKasaHO Ha @I/II‘. 11. B HEeKOTOPEX BaplMaHTaX pealjlM3alllil HaCTOAMeI'O

n300peTeHnda o¢opMa Va wmMeeT TepMoTpamMmy J[CK, xXapaKTepU3yoIyCcd
SHOOTEepMUUECKUM NIMKOM npu TeMIlepaType IPUMEPHO 133 °c,

SHOOTEPMUUECKVYM I[IMKOM I[IPM TeMlepaType OpuMepHo 267 °C uiIm ux
KoMOMHaLMen .

B HEeKOTOPHX BapMaHTax peajJM3aluM HACTOAMEeIo U300peTeHNrs
bopma VI wmMeeT oOMH WM 0oJiee XapaKTepPUCTHUUECKMX I[IMKOB Ha
IIOPOMKOBOM PEeHTIeHOBCKOM IudparkToTrpaMMe, BHPAXEHHHX 3SHAUEHUIMH

2-TeTa, BHOpPaHHEMM U3 IIPMMepHO 8,5, npuMepHOo 9,6, npuMepHo 11,4

n HnpuMmepHo 12,1 TITpamyca. B < HeKOTOpPHX EBapuaHTax peaju3alun
HaCcTOAWero n300peTeHmnd dopma VI VMeeT OIOUH VI toJee
XapakKTepUucTuuyeCKnUx IrKa Ha TIIOPOMKOBOM PEeHTTeHOBCKOM

IoIndpakToIrpaMMe,  BHPAaXEHHHEX 3HaUeHMAMM 2-TeTa, BHOPaHHEMU U3
opuMepHo 8,5, npumMmepHo 9,6, npumMmepHo 11,4, nopumepsHo 12,1,
npuMepHo 13,5, npmummepsHo 14,5, npumepHo 15,2, npumepsHo 17,1,
npuMepHo 17,7, npuMepHo 18,1, npuMepHo 19,2 um nOpuMepHOo 20,7
I'palyca. B HEeKOTOPHX BapMaHTax peajM3alyy HacToAlleI'o M300peTeHUd
bopmMa VI wmMeeT TIIOPOWKOBYK PEHTIEHOBCKYL IMdpaKTOI'paMMy  IIO
CymecTBY TaKyl, Kak IIoKas3aHo Ha ¢ur. 12.

B HeKOTOpPHX BapMaHTax peajMs3aluM HaACTOAWero M300peTeHnd
bopmMa VII wmMeeT oOMH WM 0o0Jiee XapaKTEPUCTUUECKMX I[IMKOB Ha
IIOPOMKOBOM PEeHTIeHOBCKOV IOUdpaKToTpaMMme, BHpPaXeHHHX 3HaUeHUSAMU
2-TeTa, BHOpPaHHEMM M3 IIpuMepHO 9,9, npmMepHo 12,2, npuMmepHo 14,8
n npuMepHo 15,7 TIpamyca. B < HeKOTOpPHX EBapuaHTax peaju3aluu
HacTOoAmWero n300peTeHnd bopma VII VMeeT OIOUH VI foJiee
XapakKTepUucTuuyeCKnUx IrKa Ha TIOPOMKOBOM PEeHTTeHOBCKOM
IondpakToTrpaMMe,  BHPAaXEHHHEX 3HaAUeHUAMM 2-TeTa, BHOpPaHHEMU U3
npuMepHo 9,9, npumepHo 12,2, npuMepHo 14,8, npuMmepHo 15,7,
npuMeprHo 17,0, npuMmepHo 17,5 wm nOpumMmepHo 18,8 rpamyca. B
HeKOTOPHX BapMaHTax peajM3aluy HacToAWleI'0 u300peTeHMsa ¢opma VII
MMeeT I[IOPOIKOBYK PEHTIEeHOBCKYI IMOpaKToIpaMMy I[I0 CYWEeCTBY TakKylo,
Kak IIokKa3aHo Ha o¢ur. 13. B HeKOTOPHX BapMaHTax peajlu3alun

HacTOAmero n3o00peTeHnda dopmMa VII nMeeT TepMOoT'paMMy ICK,
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XapaKTepU3ynlynCcsa SDHIOOTEPMMUECKUM [IMKOM IIpM TeMIlepaType IIPUMEePHO
126 °C, OSHOOTEPMMUECKMM IMKOM IIpM TeMIepaType IOIpuMepHo 256 °C,
BK30TEPMUUECKNM IIMKOM opu TeMIleparype [IPUMEPHO 260 °C,

SHOOTEPMMUECKYM I[IMKOM I[IPY TeMlepaType IOpuMepHo 267 °C uiIm ux
KOMOMHalUUEN .

B HeKOTOpPHX BapMaHTax peajM3aluM HaACTOAWlero M300peTeHnd
bopmMa VIII wmMeeT OOMH WIM 0Oo0Jiee XapaKTepUCTHUUeCKUX I[IMKOB Ha
IIOPOMKOBOM PEeHTIeHOBCKOV IOUdpaKkToTpaMMe, BHpPaXeHHHX 3HaUueHUAMU
2-TeTa, BHOpPaHHEMM M3 IIpuMepHO 8,1, NOpuMepHO 8,5, OpuMepHO 16,2
n npumMmepHo 17,0 1Tpamyca. B HeKOTOpPHX EBapuaHTax peaju3alun
HacToAmeIro n300peTeHmnd dopma VIII nMeeT OIOVH VI toJiee
XapakTepUucTuuyeCKnUx IrKa Ha TIOPOMKOBOM PEeHTTeHOBCKOM
IoudpakToTrpaMMe,  BHPAaXEHHEX 3HAUEeHMAMM 2-TeTa, BHOpPaHHEMU U3
npuMepHo 8,1, npumMmepHo 8,5, npmMmepHo 16,2, npumepHo 16,6,
npuMmeprHo 17,0, npummepsHo 17,5, npumepHo 18,0, npumepsHo 18,9,
npuMepHo 19,6 u npmMepHo 20,1 rpalyca. B HeKOTOPHX BapuaHTax
peanmMsaluy HacToAmero us3o0dpeTeHra dopMa VIII wmMeeT IIOPOIWKOBYI
PEHTIEHOBCKYKLD IMdpaKToI'paMMy I[I0 CyWLeCTBY TaKykl, KaK I[IOKa3aHO Ha
dmr. 14. B HEeKOTOPHX BapMaHTax peaju3alMy HaCTOoAeI'0 MU300peTeHUd

dbopmMa VIIT nMeeT TepMOoI'paMMy ICK, XapaKTepusyKnIyncsa
SHIOTEepMUUECKUM IIMKOM pu TeMllepaType IIPUMEPHO 145 °c,

SHOOTEPMMUUYECKMM I[IMKOM I[IPpM TeMlepaType IIpuMepHo 265 °C wmim ux
KoMOMHalMeN .

B HeKOTOpHX BapMaHTax peallM3aluy HaCTOoAmeIo M300peTeHUd
bopma IX wmMeeT OOMH WM OoJlee XapaKTepUCTUUECKMX I[IMKOB Ha
IIOPOMKOBOM PEeHTIeHOBCKOV IUdpaKkToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOpPaAHHEMM M3 IIPMMepHO 8,6, OpuMepHo 9,1, npmumepsHo 11,4,
npuMepHo 13,4 um nOpuMepHO 15,2 rpalyca. B HeKOTOPHX BapuaHTax
peanMs3aluM HacCTOoAWleT'o U300peTeHMA o¢opMa IX mMMeeT OOMH MM Bojee
XapakKTepUucTuuyeCKnx IrKa Ha TIIOPOMKOBOM PEeHTTeHOBCKOM
IondpakToIrpaMMe,  BHPAaXEHHHEX 3HAUeHMAMM 2-TeTa, BHOPaHHEMU U3
opuMepHo 8,6, npumMmepHo 9,1, npmmepHo 11,4, npumepsHo 13,4,
npuMepHo 15,2, npmuMepHo 18,2, HOpumMepHo 22,1, OpuMepHO 22,8 "
[IPMMEPHO 23,9 rpanyca. B HEKOTOPHIX BapMaHTax peannsanmnumn

HacToamero wum300peTeHrs ¢opMa IX uMeeT IIOPOMKOBYID PEHTIEeHOBCKYIO
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IoIndpakToTrpaMMy [I0O CyWleCTBY TakKyl, KaK IIoKasz3aHo Ha our. 15.

B HeKOTOpPHX BapMaHTax peajiM3aluM HaCTOoAWleIo MN300peTeHnd
bopMa X mMeeT OOMH WM 0OoJjlee XapaKTepUCTUUYeCKMX [IMKOB Ha
IIOPOWMKOBOM PEeHTIeHOBCKOM IUdpakToTpaMMe, BHpPaXeHHBX 3HaAUeHUAMU
2-TeTa, BHOpaHHEMM U3 OpuMepHOo 14,9, npumepHo 15,3, IIpPUMEpPHO
15,8 u npumepsHo 17,0 rpanyca. B HeKOTOPHX BapMaHTax peajiM3aluu
HacToAmero n3o00peTeHmnd bopma X uMeeT OOUH VI BoJiee
XapakKTepruCcTUUeCKUX nMKa Ha TIOPOMKOBOM PEeHTTeHOBCKOM
odpakToTpaMMe,  BHEPaXeHHHX 3HaAaUeHUAMMU 2-TeTa, BHOPaHHBEMU U3
npuMepHo 14,9, npumepsHo 15,3, npumepHo 15,8, npumepso 17,0,
npumMmepsHo 17,7, npuMepHo 18,3 wm nOpumMmepHo 19,7 rpamyca. B
HEeKOTOPHX BapMaHTax peaju3alMy HacTodel'o u3o00peTeHusa od¢opMa X
MMeeT IIOPOIKOBYK PEHTI'EeHOBCKYKD IMOpaKToI'paMMy II0 CYWEeCTBY TakKylo,
Kak IIoka3aHo Ha omur. 16. B HeKOTOPHX BapMaHTax peajn3alun
HacTo4amero n300peTeHn g dbopmMa X nMeeT TepMOoT'paMMy ICK,

XapaKTeprU3Iy nIyrnCAad SHIOTEPMMUESCKMM IIMKOM IIpM TeMIlepaType IIPVMMEPHO

121 °C, B3HIOTEepMMUECKVM I[IMKOM I[PV TeMlepaTrType IpuMepHOo 267 °C wmiau
X KOMOMHalMeM.

B HeKOTOpPHX BapMaHTax peajM3aluM HaCTOAWero M300peTeHnd
bopma XI wmMeeT OIOMH WM 0OoJiee XapaKTepUCTUUEeCKMX IIMKa Ha
IIOPOWKOBOY PEeHTTeHOBCKOM OUdpaKToTpaMMe, BHPAaXeHHEX 3HaAUeHUSAMU
2-TeTa, BHOPaHHEMM W3 IIpMMepHO 8,9, HOpuMepHO 12,8, [IPUMEPHO
18,0, mnpumepHo 21,5, nOpuMepHO 22,6 U IOpuMepHO 23,3 rIpanyca. B
HEeKOTOPHX BapMaHTax pealn3aluy HacTodAmero u3o0bpeTeHMs o¢opma XI
MMeeT IIOPOIKOBYK PEHTIEHOBCKYL IMOpaKTOoI'paMMy IIO CYIECTRBY TakKylo,
Kak IrokaszaHo Ha oour. 17.

B HeKOTOpHX BapMaHTax peallM3aluM HaCTOAWeIo UN300peTeHUd
dbopma XII wmMeeT oOOMH WM 0OoJiee XapaKTepUCTUUECKMX I[IMKOB Ha
IIOPOMKOBOM PeHTIeHOBCKOM IUdpaKkToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOPaAHHEMM M3 IIPMMepHO 5,6, OpuMepHOo 11,7, npuMepHO 13,8
n npuMepHo 14,5 TIpamyca. B @ HeKOTOpPHX EBapuaHTax peaju3alnu
HaCcTOAmero n300peTeHnd bopma XTI VMeeT OIOUH VI foJiee
XapakTepuUcTuueCKNUx IrKa Ha IIOPOMKOBOM PEeHTTeHOBCKOM
IoudpakToTrpaMMe,  BHPAaXEHHBEX 3HaUeHMAMM 2-TeTa, BHOPaAHHEMU U3

opuMepHo 5,6, npumepHo 11,7, npuMepHo 13,8, npuMmepHo 14,5,
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npuMepHo 16,9, npuMmepHo 17,7 wn nOpumMepHo 18,7 rpamyca. B
HEeKOTOPHX BapMaHTax peajMs3aluy HacToAWleI'0 u300peTeHMsa ¢opma XII
MMeeT OIMH WM 0OoJiee XapaKTepUCTUUYeCKMX I[IMKa Ha IIOPOIWKOBOM
PEHTTeHOBCKOM  OubpakToIpaMMe, BHIP@XEHHEIX  3HadeHUAMM 2-TeTa,
BHIOpaHHBEIMM M3 I[IpUMepHO 5,6, nOpumMmepHo 11,7, nOpumepHo 13,8,
npumMepHo 14,5, npumepHo 16,9, npwumepHo 17,7, npuMmepHo 18,7,
opmuMepHo 23,5, npuMepHOo 24,6, nOpumMmepHo 34,3, npuMmepHo 44,2 u
44,6 T1Tpamyca. B HeKOTOpHX BapMaHTax peajM3alMM HaCTOoAmeI'O
n3obpeTeHNs bopma XII VIMEET IIOPOMKOBYIO PEHTI'EHOBCKYIO
ondppakTOoTpaMMy IIO CYMecTBY TakKykl, Kak I[IokasaHo Ha our. 18. B
HEeKOTOPHX BapMaHTax peajiM3aluy HacToAmleI'o u300peTeHMsa ¢opma XIT

mMeeT TepMoI'paMMy ICK, XapaKTepnU3IynmylnCcd SHIOTEPMMUEeCKVM IIMKOM

npy TeMmIepaTrype npuMepHo 264 °C.

B HeKOTOpPHX BapMaHTax pealiM3aluM HaCTOAWlero UN300peTeHnd
dpopmMa XIII wmMeeT OOMH MM OoJiee XapPaKTEePUCTUUECKUX IIMKOB Ha
IIOPOMKOBOM PeHTI'eHOBCKOM IUdpakToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOpPaHHEMM M3 IPUMEPHO 5,7, NpMMepHO 8,6, IpuUMepHO 9,8 u
[IPMMEPHO 11,8 rpanyca. B HEKOTOPHIX BapMaHTax peannsanmnumn
HacToAmeIro n300peTeHmnd bopma XITI uMeeT OIOVH I DoJiee
XapaKTepUCTUUYeCKUX orKa Ha IIOPOWKOBOM PEHTTeHOBCKOM
oudpakTOoTpaMMe,  BEPaXeHHHBX 3BHadeHMAMM 2-TeTa, BHIOPAHHBEIMU U3
npuMepHo 5,7, nopuMepHo 8,6, npuMepHo 9,8, npumepsHo 11,8,
npuMepHo 12,6, npumMmepHo 13,4, npumepHo 14,1, nopumepsHo 14,8,
opuMepHo 16,6 u npuMepHo 19,1 rpalyca. B HeKOTOPHX BapMaHTax
peanmMzaluy HacToAmero us3odpeTeHusa dopMa XIII wmMeeT IIOPOIKOBYIO
PEHTIEHOBCKYK IMdpaKToI'paMMy I[I0 CYWLeCTBY Takyl, KakK IIOKa3aHO Ha
dur. 19. B HeKOTOPHX BapMaHTax peaiM3alMM HacCToAlle'o M300peTeHUd

bopmMa XITT MeeT TepMOoTI'paMMy ICK, XapaKTepn3yIynCca

SHOOTEPMMUECKYM IIMKOM IIpY TeMiepaType 267 °C.

B HeKOTOpPHX BapMaHTax pealiM3aluy HaCTOoAWler'o UN300peTeHUd
bopma XIV wumMeeT oOOMH WM 0OoJiee XapaKTepUCTUUYeCKMX [IMKa Ha
IIOPOMKOBOM PeHTI'eHOBCKOM IUdpaKkToTpaMMe, BHpPaXeHHHX 3HaUeHUAMU
2-TeTa, BHOpaHHEMM U3 HOpuMepHo 4,0, nOpuMepHo 11,2, [IPpMMEPHO
11,9, mnpumepHo 14,1, npmmepHo 14,8 u npuMmepHo 15,9 rmpanyca. B

HEKOTOPHX BapMaHTax peaJM3aluM HacToAmero uzodbpeTeHus odoopma XIV
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mMeeT ITIOPOIMKOBYK PEeHTI'€eHOBCKYIO HM@paKTOI‘paBAMy IO CymecCTBY Takyo,
Kak IIOKas3aHO Ha (l)I/II‘ . 20. B HEeEKOTOPEIX BapMMaHTax peajimsallnm

HaCcTOAmeIro n300peTeHnda dopmMa XIV nMeeT TepMOoT'paMMy ICK,

XapaKTepu3yoIylnCcsa SHIOTEPMUMUECKUM IIMKOM IIpY TeMiepaType 267 °C.

B HeKOTOpPHX BapMaHTax peajM3aluy HaCTOAWEero MU300peTeHnd
bopma XV wmMeeT OIOMH MWK 0OoJjlee XapaKTepUCTUUECKMX [IMKOB Ha
IIOPOMKOBOM PEeHTIeHOBCKOV IudpaKkToTpaMMme, BHpPaXeHHHX 3HaUueHUAMU
2-TeTa, BHOpPaHHBEIMM M3 OpuMepHO 7,4, npumepHo 9,6, npumepHo 12,4,
npuMepHo 13,4 u nOpuMepHOo 15,5 rpalyca. B HeKOTOPHX BapMaHTax
peanm3alMy HacCTOoAMeI'o Mu300peTeHMsa dopma XV MMeeT OOMH WM 0OoJiee
XapakKTepUucTuuyeCKnUx IIVKOB Ha TIIOPOMKOBOM PEeHTTeHOBCKOM
IoudpakToTrpaMMe,  BHPaXEHHHEX 3HaUeHMAMM 2-TeTa, BHOpPaHHEMU U3
npuMepHo 7,4, nOpumepHo 9,6, npmMmepHo 12,4, nopumepsHo 13,4,
npuMepHo 15,5, npmmepsHo 16,9, npumepHo 17,7, npumepsHo 19,0,
npuMepHo 19,5, npuMepHo 20,6 wu HOpuMepHo 22,5 rpamgyca. B
HeKOTOPHX BapMaHTax pealn3aluM HacTodllel'o Mu300peTeHUs odopma XV
VMMeeT IIOPOIKOBYK PEHTIEeHOBCKYK OMOpaKTOoIpaMMy 10 CYWEeCTBY Takylo,
Kak IIoka3aHo Ha o¢ur. 21. B HeKOTOPHX BapMaHTax peajlu3alun
HacToAmero n300peTeHnda bopmMa XV nMeerT TepMOoT'paMMy ICK,

XapaKTepu3ynmylnCcsa SHIOTEPMUUECKMM IIMKOM IIPM TeMIlepaType IMIPUMMEPHO
85 °C, »SHIOTEPMMUECKMM IIMKOM IpPM TeMIepaType IIpuMmepHo 172 °C,
BK30TEpPMUYECKUM IVKOM npu TeMIlepaType IIPUMEPHO 192 °C,

SHIOTEePMUUECKMM IIMKOM IIpKM TeMIepaType IIpMMepHO 268 °C wmiIum ux
KoMOMHaLMen .

VCroJIb3YyEeMElI B HACTOAmeM OOKYMeHTe TepMUH «TBepmas dopMma»
OTHOCUTCSH K COEeOMHEHMIO, NpeICTaBJIEHHOMY B HaCTOSIEM IOKYMeHTe, B
aMopdHOM COCTOSHUM W B KPUCTAJIJINUECKOM COCTOSHUM
(«KpUCTaJJIMUecKasa o¢opMa» WM «KPUCTaJJIMUEeCKOe TBepIoe BEIeCTBO»
WIM «KpUCTaJJIMueckas TeBepIasd odopMmay), IOpM STOM COeIMHEHUeE,
npencTaBJIeHHOE B HacTogmeM OOKYMeHTe, B KPUCTAJJINYECKOM
COCTOSHUM MOXET HeoOA3aTeJIbHO COIEPXAThL PACTBOPUTEJIE MJIM BOIOY B
KPUCTAJJIMUECKOM peleTkKe, HaIprMep, o00pas30OBHBATE COJIBBATUPOBAHHYIO
W TUIPATHUPOBAHHYIO KPUCTAJIJINYEeCKYIO bopmy . TepMrH
«ITUOPATUPOBAHHEIMY»  IIPM  MCIOJbL30BAHUM B HacTodmeM  OOKyMeHTe

OTHOCUTCS K KpUCTaJIIMUeCcKOM GQopMe, coIepXalell B KpUCTaJJIMUeCcKOU
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PeleTKe MOJIEKYJIE BOOH. I[IPUMEPH «ITUIPATUPOBAHHEX» KPUCTAJJIMUECKUX
dopM  BRJIIOUAKT MIOoJIyI'MaOpaTH, MOHOTMIOPATEL, OUTUOPaATH U TOMY
nonobHoe. B 3BHaueHMe VYKa3aHHOTO TepMMHa TaKXe BKJIIOUEHH IpyIue
ITMOpaTUPOBaHHEle  (QOPMEL, TakKMe KakK KaHaJIbHEe TIUOpaTH U TOMY
nonoBHoe .

PasjiMuHele KpUCTaJIJIMUeCKMe OQOPMEL COeIMHEeHMa, IIpeldcTaBJIeHHEE
B HacTodmeM IOKyMeHTe (HalpuMep, CcoeldMHeHMe 1), oxXapaKTepM30BaHEH
PEHTTEeHOBCKOWV IIOPOWKOBOM  IMdpakLmen (XRPD) , nubdepeHIMATILHOM
CKaHUpyIel  KaJlopuMeTpuen (OCK) n/nnm TepMOT'PaBUMe TPUUYECKMM
aHaJIM30M (TT'A) . [TopomkoBada PEHTIeHOBCKAA ondpaxkTOTpaMMa
OTpaxeHUM  (IMKOB) OOHUHO CUMTAETCH «OTIeUaTKOM» OolpeleJIeHHOM
KpUCTAaJIJINUeCKOM GOPMHL. Xopomo M3BECTHO, uTo OTHOCUTEJIbHASA
VMHTEeHCHMBHOCTL IIMKOB Ha IIOPOUWKOBOM PEeHTIeHOBCKOM IudpakToIpaMMme
MOXeT MMPOKO BapbMPOBaTBLCS B 3aBUCHUMOCTM, CpPeIuM IIPOYero, OT
crnocofba TIOATOTOBKM oOpaslla, paclpelellIeHMsa pa3Mepa KpUcTallJloB,
VICIIOJIE3YEMHEIX Pa3JIMUHEX QUIIBTPOB, IIPOLENYPH YCTaHOBKM obOpas3la u
KOHKPETHOT'O MCIIOJIBE3YEMOTO allllapaTa. B HEKOTOPHX CJydasxX MOTyT
HabJooaTbCad HOBHE [IMKM WM CYIECTBYKIME IIUMKM MOTYT MCUe3aTh B
3aBUCUMOCTU oT TUIIa amnrnapatTa VIV HacTpoek (HanpuMep,
ucrnoJbsyerca oouiaeTp Ni  wmiamM  HeT). JVCHOJbB3YEMEM B HACTOAIEM
OOKYMEHTE TepMUH «IIMK» WMIM «XAPaKTepUCTHUUEeCKMM IIUMK» OTHOCUTCS K
OTpaXxeHN, VMenleMy OTHOCUTEJIEHYIO BHICOTY/UMHTEHCUBHOCTE,
COCTAaBJIANIYID II0 MeHblley Mepe NPpUBIUM3UTEJILHO 3% MaKCKMaJlbHOM
BLHICOTH/MHTEHCUBHOCTM IIMKa. Bojlee TOI'o, M3MeHeHMd alrapaTa u
opyrme QakToph MOTYT BJIMATL Ha 3HaudeHMsa 2-TeTa. TakuM oOpas3oM,
OTHeCeHMHa I[IMKOB, TaKMe KakK YKa3aHHHEe B HaCTOANeM IOKYMeHTe,
MOTYT WM3MEeHATLCA Ha IJI0C WJIM MHMHYC OpuMepHo 0,2° (2-Tera), a
TEepPMUH «IIO CYIEeCTBY» WM «IPMMEePHO», MWCIOJL3YEeMHM B KOHTEKCTe
[IOPOMKOBOM PEeHTITEeHOBCKOM IOMOPaKTOTpaMMEl B HaCTOAMeM OOKyMeHTe,
npenHaszHaueH OJ9 0003HaUeHMA BHIMEYIIOMAHYTHX BapMallvil.

TOUHO TakK Xe I[IoKaszsaHmMd TeMllepaTypr nj4a IHCK, TI'A mimM OpyI'ux
TeIJIOBHIX SKCIEePUMMEHTOB MOTYT BapbMpPOBATLCA B HOpemejlax £ 3°C B
3aBUCHUMOCTU oT amnrnaparTa, KOHKPETHHIX HacTpoOeK, MIOATOTOBKMU
oBbpa3uoB M T. O. COOTBETCTBEHHO, IIOHMMAaeTCsHa, UYTO KpUCTaJJIMUuecKasd

bopma, ommMcaHHas B HaCTOANeM OOKYMeHTe, KMeklmas TepMorpaMMmy IICK
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«IIO CYmMecTBY» TaKyl, KaK IIpuBeleHO Ha Jwbdou u3 (uryp, BKIOUaeT
TaKue BapralluM.

TepMMUH «KpUCTaJIMueckasd ¢opMa» OTHOCHUTCS K OlpeleJIeHHOU
KOHOUTYPpaLUA peleTKn KPpUCTAaJIJIMUECKOTO BelleCcTBa . PaszinuHEe
KpUcTajyimdeckre OQOPME OOHOTO UM TOT'O Xe BelleCTBa OOBUHO MMEKT
pasHbe KpUCTaJJIMUeckue pemeTKy (HadpuMep, B»BJeMeHTapHbEe SUYenku),
“ OOBBUHO MMEIT pPa3HHe (UI3MUeCKMe CBOMCTBa, O00OYCJOBJIEHHEE UX
Pa3JIMUHEIMM  KPUCTAJIJIMUECKMMM pPelleTKaMy, a B HEKOTOPHX CJydasax
MMEIT pa3JIMuHOe CcoIepXaHre BOIE MM pPacTBOPUTENIS. Pa3JIMUHHE

KprucrTaJlsliIMdeCKMe peleTKM MOXHO OIIpeleJIATE MeTodaMM OlIIpeleJIeHNA

XapaKTepuCTUK TBEPIOHIX BEeCTs, TaKUMU Kak IopoIlKOBa A
PEHTTeHORBCKAA ondpakrumsa (XRPD) . Ipyrue METOIOH onpenejyieHnd
XapakKTepucTUK, Takue Kak oudbdepeHIMaIbHASA CKaHUpyKIad
KaJIOPUME TPU A (OCK), TepMOTPaBUME TPUUE CKUM aHaJn3 (TTA) ,
OIVMHaMMuecKad copbumga [1apoe (DVS3) u T.I., Takxe roMoramnT
UOeHTUOUIVPOBATE KPpUCTaJJINUECKYI dopmy, a Takxe roMoramnT

OTNpeneIMTL CTabMJILHOCTE M COIepXaHVe pacTBOPUTEJISa/BOMIH.

PasjiMuHEE KpUCTaJJIMUeckre GOpMH OIIpelesIeHHOTO  BelecTBa,
TAakKoTO KakK coeauHeHue 1, MOTYT BRKJIOUYATE Kak O0es3BOOHHE GOPMH
STOTO BemecTBa, Tak U COJbBATHPOBAHHEE/TUAPATUPOBAHHEE HOPMEL
5TOTO BElMEeCTRBa, TIe Kaxnasd us YKasaHHHX 6e3BOIHEIX u
COJILBATUPOBAHHHX/ TUIPATUPOBAHHEIX (GOPM pas3iIryaeTcsa OT IOPYyTHUX IIpU
[IOMOIIM IIOPOMKOBOW PEeHTTEeHOBCKOM IUOpaKUMM WM OPYyTHX MeTOIOB
onpenejyleHMda XapaKTepPUCTUK TBEPIHX BeMeCTB, KOTOPHE YKa3BBaloT Ha
PazJIMUHEE KPUCTAJJIMUECKMEe pemeTKM. B HeKOTOPHX CJydasx OIHa
KpUCTaJIJIMYecKas bopma (HanmpumMmep, UOeHTUOUIMPOBaHHA I infe
YHUKAJBLHOM TIOPOMKOBOM PEHTI'eHOBCKOM OudpakToTpaMMe) MOXeT WMEeTb
IepeMeHHOe coaepXaHre BOIOL WM PacTBOPUTENd, [IPpM STOM pemeTKa
ocTaeTcsd IpaKTUUeCKH Her3MeHHOM’ (rax 171 PEeHTTeHOBCKASA
nvbpakToTpaMMa), HeCMOTps Ha W3MeHeHMe CcocTaBa I[10 BoIe U/Uiu
pPacTBOPUTEJIO.

B HeKOTOPEIX BaprMaHTax peaJlmz3alrn HacToAmeIro MBOGpeTeHMH

cCoenMHeHMsd (MM ¥MX TIuUapaTeH M COJIEBATEHE) COIJIACHO HaCTOAIEeMY
N300peTeHND TOTOBAT napTuaMm, KOTOPHE Has3HBaKwT napTUaMHI,
obpasluamMM wWIM cocTaBaMu. Illaptum, oOpas3LlbE WJIM COCTaBE MOTYT

comepXxaTe COelIMHEeHNMA, rnpencraBJIeHHEIe B HacCcToAlleM IOTOKYMEHTe, B
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JIO00OM M3 KPUCTAJIIMUECKUX WM HEKPUCTAJIMUECKMX GOpM, OINMCAHHEX B
HacTodlleM IOOKYMeHTe, BKJOUafd I'MOPATHMPOBAHHEE U HeIMIOpaTUPOBaHHBE
GOPMEL U MX CMeCH.

CoenvHeHN 4, ONMCaHHEE B HacTodlleM OOKYMEHTE, MOTYT
comepXaThb BCe M3OTOIE TexX aTOMOB, KOTOPHE BXOOAT B MX COCTaB.
V30TONH BKJIOYAIT aTOMH, MMeKNMe OOMH M TOT Xe aTOMHEM HOMEep, HO
pa3HEle MaCCOBBE uUmMcJa. HaopuMep, M30TONH BOOOPOIa  BKJIIOUAKT
TPUTUV U OeTepui.

B HeKOTOpHX BapMaHTax pealiM3aluM HaCTOAWEeI'o U300peTeHud
COeIMHEHNs, IpencTaBJIeHHHE B HaCTOdAlleM HOOKyMeHTe  (HallpuMep,
coeIMHeHMVe 1) WM MX COJM WM KX KpUCTalJIMueckue GOPMHEL IIO
CYMeCTRY BHOEJIEHH. TepMMH «IIO CYMeCTBY BHIOSJIEHHHM» O3HadaeT, UYTO
coenMHeHMe WM COJIb I[I0 MeHBIIeM Mepe UYaCcTUYHO WM IO CYMeCTBY
OTHeJIeHH OT CpenH, B KOTOPOM OHM OBJNIM [OJIyUeHH WM OOHapyXeHH.
JacTuUUHOEe  BHIOEJIEHME  MOXeT BKJIOUATE, HallpUMep, KOMIIO 3ULINI,
o0O0TalleHHYID COeOMHEHMEM, COJIAMM WM KpUCTalJIMYeCKuMy GopMaMu,
ONMCAHHEMM B HAaCTOAlleM »OOKyMeHTe. CylleCTBEeHHOEe BHIOEJIeHMEe MOXET
BKJIOUATH KOMIIO3MLMM, COIepXalue IO MeHBIIel Mepe OpuMepHo 50%, 1o
MeHBIIEV Mepe IIpuUMepHO 60%, [0 MeHBIIeN Mepe OpuMepHo 70%, 1o
MeHBIIEV Mepe IIpuMepHO 80%, [0 MeHBIIeN Mepe OpuMepHo 90%, 10
MeHbIIeV Mepe OpUMepHO 95%, O MeHbIel Mepe IOpuMepHO 97% uiIM Ipu
II0 MeHbIlell Mepe IHOpuMepHOo 99 Mac.% coeOMHEHUM, COJIeM WK
KPpUCTAaJNIMUeCKUX (QOpM, IIpedCcTaBJIEHHHX B HACTOAMEeM OOKyMeHTe.

B HacToAmeM MOOKYyMeHTe TepMrH «hapMalleBTHUUECKM IPpUeMIIEMBI»
OTHOCUTCS K TaKMM COeIVHEeHMAM, MaTepualaM, KOMIO3UUMAM U/UINU
JIEKApCTBEHHEM (QopMaM, KOTOPHEE, B paMKax 3OpaBol'0 MeIMLUMHCKOIO
CYyXKIOeHMsd, [OOXONAT IOJA IIpMMEeHeHUS B KOHTakKTe C TKaHAMM UYeJloBeKa
17 XIB O THEIX Bes Upe3MepHOu TOKCUYHOCTH, pasnpaxeHus,
aJIJIIepTUUYECKOM peakKUUM WM IOPpyTHUX OpoBJeM M OCJIOXHEeHUM, UM KOTOPHEe
obJlamanT pPas3yMHHM COOTHONEHMEM PUCK/IIOJL3a.

CriocoOr HOJIYYeHMUS coeduHeHusd 1

HacTodmuii  OOKYMEHT OOIIOJIHUTEJIEHO OTHOCUTCA K  CIOCODY
[IOJIydeHuda  coelvHeHuda 1, IpM 2TOM yKa3aHHEM  CIHOCO0  MOXHO
MacmradbuposaTb. Crnoco® IIOoJIydeHMsa CcoeIuMHeHMsa 1 omnmcaH B US
2015/0307493, mnojHOe omOMCaHMe KOTOPOTO BKJIOUYEHO B HACTOSMUMA

OOKYMEHT IIOCPEeNCTBOM CCBUIKM. [IO CpaBHEHUI CO CIOCOOOM, ONIMCaHHBM
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B US 2015/0307493, mnpenjaraeMeli B HacToAmeM IOKYMEHTe CIIocod
VMeeT OIlpeneJIeHHHE IIperMylleCcTBa, UYTO HOeJlaeT eTr'o IIPUIOOHBM IIJIA
MacmTabMpoBaHMA. HamnpuMmep, B IIpeljlarlaeMOM B HaCTOAlEeM IOKyMeHTe
criocobe IPUMEHAIT MeHee OllacHHE peal'€HTH, I[IpM STOM OO0eClleuMBakT
[IOJIyUYeHMe IIPOOYKTOB XOpOoWlel'o KadecTBa C BHCOKMM BHXOIOM. KpoMe
TOTO, criocoo, ONIMCAaHHHN B HacTodmeM  OOKYMeHTe, IO3BOJIAET
noJiyyaThb COeOVHeHUEe 7 (cMm. HIWXE ) in situ ©es3 BHIOeJIeHUA
coenmMHeHusa 7, uYuTO obOecneurMBaeT OoJbIYID 520OeKTMBHOCTE B OOJBINUX
MacmTadbax.

B HeKOTOpPHX BapMaHTax peajJu3aluM HacToAamero mu300peTeHUsd
crioco® MIOJIyUYeHU g COoeIVHEeHU A 1 BKJIOUAET IpUBeOeHVe BO
B3auMOIelicTBMe CcOoedOVHEeHusa 8:

| Qgp

O  Tos3un

CoenmmHeHMe 8,

c Bl, rme Bl mnpencrarJjfgeT cobol OCHOBaHME.

B HEeKOTOpPHX BapMaHTax peajM3allM HacToAmero u3obpeTeHusa Bl
npencrTaBjsgseT cobo¥ OCHOBaHMEe IMIPOKCUI MeJIOUHOTO MeTalljla, Takoe
KakK TUIPOKCUO HaTpud. BszauMomeMcTBMe coenduMHeHMa 8 ¢ Bl MOXHO
IPpOBOIMTE B pacTBOpPUTeJe. B HEKOTOPHX BapMaHTax peaju3aluu
HacTosmero M300peTeHMSsS YKaBaHHBM pPaCcTBOPUTEJIL COIEPXUT SOUMPHLIM
pacTBOpPUTEJIL, TakoW kak 1,4-mmMokcaH. OS0MpPHEHE pacTBOPUTEIM, TaKue
kKak 1,4-mmokcaH, MOTYyT of0ecneuMBaTh IIOJydeHMEe CcoeIMHeHMs 1 C
BHICOKVMM BHXOIOaMM U XOPOmMeI'o KauduecTBa. B HEKOTOPHX BapMaHTax
peaJu3aly HaCTOAmEeIo M300peTeHMsa B3auMMOoIeMCcTBMe COoeIMHeHUMsS 8 C

B1 IpOBOOAT opu TIOBEIIEHHOM TeMIIepaType, HalnpuMep, opu
TeMIepaType oT nOpuMepHo 50 °C mo mnpuMmepHo 85 °C  (HanopuMmep, OT
npumepHo 60 °C 1mo mnpuMmepHo 80 °C wmiam oT InpuMepHo 65 °C  mo
npyMepHo 75 °C). B HEKOTOPHX BapMaHTax peaJu3aluy HaCTOAMEeT O

n300peTeHna TeMIepaTypa cocTaBjaseT npuMmepHo 70 °C. B HEeKOTOPHX
BapMaHTax peajMs3aluM HacTodmero wms3o00peTeHud Bl of0ecneuuBainT B

MOJIAPHOM U3OBITKE I10 OTHOIEHNMIO K KROJIMYEeCTBY COeIMHeHNMA 8. B
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HEKOTOPEX BapMaHTax pealM3allMi HaCTOAMETO M300peTeHMs [IPMMEHSKT
orT 3 mo 4 wiu npumepHo 3,5 »kB. Bl Ha 1 BKB. CcoemMHeHUS 8.

B HEeKOTOpPHX BapMaHTax peaju3aly HacToAdllel'o MU300peTeHUsd
crioco®  IOONOJIHUTEJIBHO  BKJIOUAET I[IPUBeIOeHMe BO  B3aMMOIENCTBUE

coenmHeHusa 7:

| .
Os_N %©
\
0
LB
HO™ “OH

CoenmHeHue 7,

C coeIMHeHMeM 9:

O Tos3un

CoenmvHeHne 9

B IPUCYTCTBUMM P2 u B2 C [OJy4YeHMeM COeIuMHeHMs 8, 1Tne P2
IpeICTaBJgAeT CODOM KaTalM3aTop Ha OCHOBe IIepexXONHOTO MeTajja, a
B2 mnpencrariseT coBoM OCHOBaHUE.

B HeKOTOPHX BapMaHTax OCYmeCTBJieHMA P2 mOpencraBjigeT coboun
KaTalMu3aTop Ha OCHOBe IIepexOIHOT0 MeTajljla, TakoM KakK HajljlagyveBH
KaTajlnu3aTop. I[IpMMepH HallJlaOMeBEX KaTaJlu3aTopoB BKiwodaklT [1,1'-
Buc (nnbennndbocdrHo) deppolieH ] nuxjopnajganui (11) (Pd (dppf)Clz,
HalpuMep, Pd (dppf)Cl,-CH2Cl2), OUXJIop (Buc{ou-rTper-0yTui[4-
(DuMe TuJIaMMHO ) beHmI1] bochoparHnl} ) nasijlanommn (Ppd-132), Pd(PPh3)s m
TeTpakuc (Tpu (o—-Tosmi) pocoduH) nasynanum (0) . B HEeKOTOPHX BapMaHTax
peaam3aumn HacToAWero n300peTeHnd P2 IpencraBjisgeT cobon
Pd (dppf)Cls. B HEKOTOPEIX BapmaHTax peanmsanmum HaCTOAmeIo
n300peTeHuda B2 mOpelcTaBRJgeT COOOM OCHOBaHMe OMKapOoHAT MEeJIOUHOTO
MeTalljla, Takoe Kak OukapboHaT HaTpusd. B HEKOTOPHX BapMaHTax
peanm3aunm HacToAWero n300peTeHNnd B2 IpencraejisieT cobon
OCHOBaHMe KapOOHAT MeJIOUHOT'O MeTaja, Takoe Kak K2COs.
BzaumMmonmelicTBMe COeIMHeHMs 7 ¢ coeIMHeHMeM 9 MOXHO IIPOBOIMTL B
pacTeopuUTEie. B HEKOTOPEIX BapMaHTax peajM3alMy  HacTOoAmMeI'o
n300peTeHNnA yKa3aHHEN pacTBOpUTEJIb COIEPXUT IIPOTOHHEM

pacTBOPUTEIIE , SGQI/IprIﬁI pacTeOpPHTEJIE WJIIM WX CMECEH. B HEeKOTOPEIX
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BapuaHTax peanusaumumn HaCTOAmMeTo n300peTeHn s yKa3aHHEM
PacTBOPUTEJIL  COIOEepPXUT  BOOY, 1l,4-gmoxcaH WMJM UMX  CMecChb. B
HEKOTOPHX BapraHTax peanmzaluum HacToAmeIro nz30B8peTeHUs

B3auUMOIEVICTBHUE COellMHEeHIMA 7 C CoeIIMHeHMMEM 9 IIpoBOIOAT I

IIOBHIIEHHOVW TeMIepaType, HalpuMep, IIpY TeMlepaType OT IpumepHo 80
°C mo mnpumepHo 100 °C (Hanpumep, oT npumepHo 85 °C mo mnpumepHo 95
°C). B HeKOTOPHX BapMaHTax peaJus3alluM HaCTOAmMeIo MU300peTeHnsd

TeMIIepaTypa cocTaejisgeT npumepHo 90 °C. B HeKOTOPHX BapuaHTax
peanm3alMy HaCTOAWeIo M300peTeHMsa IIPMMEeHHAIT IPUMMEPHO 1  BKB.
coenmMHeHrsda 9 Ha 1 3KB. COeIVMHEeHUA / WIM COeOMHeHUS 6 (CTPpYyKTYypY
CM. HUXe) . B HEKOTOPHIX BapMaHTax peanm3annm HacToAWero
n300peTeHns P2 obecrneunBamnT B OOCTAaTOUHOM KaTaJlnTUIEeCKOM
KoJIMuecTBe. Hamnpumep, HOpuMeHAROT oT OpuMepHo 0,01 ODO [IpMMEpPHO
0,05 wmmm npuMepHo 0,03 »sxB. P2 Ha 1 »xB. CoenmMHeHusa 7. B
HEeKOTOPHX BapMaHTax peaam3alumm HacToAmeIro n300peTeHnd B2
obecrneurBamnT B MOJIAPHOM M3OHETKe I[I0 OTHOWEeHUI K KOJIMUEeCTBY
coemMHeHVsa 9. B HeKOTOPHX BapMaHTax peaju3aluy HaCTOoAWeITO
n300peTeHna IIPMMEHAT OT 2 OO 3 WIXM IpMMepHO 2,5 »skB. B2 Ha 1
BKB. COeIOMHeHUuA 9.

B HeKOTOpPHX BapMaHTax peajiM3aluM HaACTOAWEeIro M300peTeHnd
crioco®  HOOMNOJIHUTEJILHO  BKJIOUaeT I[IPMBeleHMe BO  B3aMMONEeNCTBUe

coenMHeHUsa 6:

Br

CoeIMHeHNE 6

c 4,4,4',4',5,5,5"',5"-okTramMmeTni-2,2'-6mu(l, 3, 2-
oMokcabopoJlaH) B IIPUCYTCTBUM P3 m B3 C nojJydeHMeM COedVMHeHUusa 7,
roe P3 1mpencraBiageT coboy  KaTalMB3aTop Ha OCHOBe IIepexXOoIHOTO
MeTaJlJla M B3 mpencraBiysgeT codo¥ ocHOBaHHUe.

B HeKOTOPHX BapMaHTax OCYyMecTBJIeHMsS P3 OpencraBJgeT cobon
KaTaJlM3aTop Ha OCHOBe IIepexOoOHOTO MeTaJlJla, TaKoM KakK najljladreBHM’
KaTalru3aTop. I[IpMMepH OallJIaOMEeBEX KaTaJlM3aToOpoBR BrkiwdawoT [1,1'-
buc (nndperHnndpocdmHoO) peppolieH ] nuxJopnasnanui (I11) (Pd (dppf)Clz,

HalpuMmep, Pd (dppf)Cl,-CH2Cl2), OUXJIOP (Buc{ou-rTper-0yTui[4-
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(OuMe TMJIaMMHO ) beHmII] bochopaHul} ) Najjlaaum (Pd-132), Pd(PPh3)s wm
TeTpakuc (Tpu (o-Toamui) pocdmu) naginaguii (0) . B HEeKOTOPHX BapMaHTax
peanmMszauun HaCcTOoAmero n300peTeHnud P3 IpencTraBJisgeT coBon
Pd (dppf)Cl.. B HEeKOTOPLIX BapraHTax peanmsalnumumn HacToAmeIo

nszobpeTeHna B3 mOpencraBjsgeT cobo¥ OCHOBaHMe alleTaT MeJIOUHOTO
MeTasjla, Takoe Kak alleTaT Kalusa. BsauMomelcTBMe COeIMHEeHMS 6 C
4,4,4',4',5,5,5", 5"-oxkTrameTmyi-2,2"'-6u (1, 3, 2-ouoxkcadbopojyiaH) MOXHO
NPOBOOMTL B pacTBOpUTeJle. B HEKOTOPHX BapMaHTax peajr3alluu
HaCTOAmMEeTro M300peTeHUs YKa3aHHHM pPacCTBOPUTEJE COHEPXUT SOUPHLIL
pacTBOpUTEN L, TakoW kKak 1,4-IMokcaH. B < HEKOTOPHIX BapuaHTax
peanMsalyy HaCTOAMEeTO M300peTeHUs B3aMMOIOEMCTBUE COeIVMHEeHMA 6 C
4,4,4',4',5,5,5",5'-okTameTmy-2,2'-6mu (1, 3, 2-nnokcabopojiaH)

NPOBOOAT TIPM IIOBHIIEHHOW TeMIepaType, HalpuUMep, IIpM TeMIepaType
or mnpuMmepHo 70 °C pmo mnpuMmepHo 90 °C (manpmmep, ot 75 °C mo

npyMepHo 85 °C). B HEKOTOPHX BapMaHTax peaJu3allMyM HaCTOAMEeT O

n300peTeHna TeMIepaTypa cocTaBJsgeT npuMmepHo 80 °C. B HEeKOTOPHX
BapuaHTax peaam3alnmu HaCTOAmMET O nz3obpeTeHUs peareHT
4,4,4',4',5,5,5",5"-okTameTmii-2,2'-6mu (1, 3, 2-nuoxkcabopoJiaH)
obecrneurBamRT B MOJSAPHOM M3OHETKE I[IO OTHOMEHMIO K KOJUUECTRBY
coemImMHeHMsa 6. B HEKOTOPHX BapMaHTax pealM3alMM MCIOJb3YIT OT
OpMUMepHO 2 n»no InpuMmepHo 2,5 »xe. 4,4,4',4',5,5,5'",5"-okTamMeTHii—-
2,2'"-6u(l,3,2-ouokcabopotad) Ha 1 »KB. COeIMHEHMSA 6. B HeKOTOPHX
BapMaHTax peaJM3aluM HacTodmero wms300peTeHMs B3 ofecneumMBaiT B
MOJISIPHOM M30BITKEe II0 OTHOmMEHMI0O K KOJMUEeCTBY CcoeOMHeHUsS 6. B
HEeKOTOPHX BapMaHTax peajM3allMM HacToAmero u30fpeTeHUs IPVMMEHST
OT TMPMMEPHO 3 OO IpuMepHo 3,5 3kB. B3 Ha 1 »KB. coenmHeHuMs 6. B
HEeKOTOPEX BapMaHTax peaJmu3alnmu HacToAmEeT o n3obpeTeHns P3
obecrneunBanT B OOCTAaTOUHOM KaTaJluTuueCcKoM KoJIMUeCcTBeE. B
HEeKOTOPHX BapMaHTax peajM3allMM HAaCTOoAmEeIo M300peTeHUS IPUMEeHSIT
or 0,01 mo 0,05 mmm npwmumepsHo 0,03 skB. P3 Ha 1 3KB. COEIMHEHUS
6.

B HeKOTOPHX BapMaHTax pealM3aluM HacCTOoAmero Mu300peTeHud
B3auMMOIEeNCTBME C I[IOJIydyeHMeM coelduHeHusa 7, a 3aTeM C I[IoJydeHNeM
coeIMHeHMS 8, TPOBOOAT B TOM Xe pPeaKLUMOHHOM cocyme 0e3 BHIOeJIeHUMA

coenuHeHus 7. Korma B3auMMOIeMCTBME C IIOJIYUYeHMEeM coeIuHeHus 7, a
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3aTeM COeIVMHEeHMSa 8, IIpOoBOIAT B TOM Xe pPeaKUMOHHOM cocyle (6e3
BHIOEJIEHVSA COeIVMHeHUdA /), CcoeIMHeHMe 8 MOXeT OHThE 00pa3oBaHO U3
coenuHeHun 7 m 9 0Oes pobaBjeHudA P2, HanopuMep, C IIpMMeHeHUeM P3
(KaTaJdMs3aTop Ha OCHOBE IIepeXONOHOTO MeTajljla) B TOM Xe PeaKLUMOHHOM
cocynme, B KOTOPOM IOJIydalln CoOenOMHeHMe 7. AJILTepHaTMBHO, pPeakKUUM
coueTaHusd C IOJIydeHMeM COeIMHeHUuS 8 U3 COeIMHEHMSA 6 MOXHO
IPpOBOIMTE B IBe OTHEJIbHEE CTaauM, I'Ie COeOMHeHMe 7 BHOEIART, U
BO B3aMMOIOEMCTBUM MUCIOJL3YIOT P2 mJsg I[IOJYyUeHMS CcoelIVHeHusS 8 us3
coenuHeHua 7.

AJIb TEPHATUBHO, coegMHeHMe 3 MOXHO 1oJIy4JaThb criocobomM,
B KJIOY a0MM npuBeneHMe BO B3aMMOIEeNCTBRUE COeOVHEHNS 6 C

coeIMHeHMeM 15:

CoenmHeHre 15

B NPUCYTCTBUNU P4 n B4, roe P4 npencrapjgeT cobom
KaTajJu3aTop Ha OCHOBe I[IepexXOoOHOT'O MeTajijla, a B4 mnpencrapiseT
coBo¥ ocHOBaHUe.

B HeKOTOPHX BapMaHTax OocCymecTBJIeHUd P4 mnOpencraBjisgeT cobomn
KaTajJu3aTop Ha OCHOBe IepexOIHOTO MeTalljla, TaKoM Kak HalljlaIueBHM
KaTajln3aTop. Il[lpuMMepH HallJIaOMeBEX KaTaJu3aTOpOB BKIwUawT 4- (Oou-
TpeT-0yTulIdocdrHo) —N, N-OuMe TUIIaHUIIMH - OUXJIoplaljla ui (2:1),
Pd (dppf)Cl2 (HanpuMep, Pd(dppf)Clz2-CH2Cl2), 1omuxJjop (6uc{amu-TpeT-
OyTui[4- (DuMe TUIIaMMHO ) deHMII ] —dochopaHnl} ) naljlaau (Pd-132),
Pd (PPhz3)s m TeTpakuc (Tpu (o-Toini) docdmH) naananuii (0) . B HEeKOTOPHX
BapMaHTax peajlM3aluM HacTodwero mu3obpereHus P4 nOpencrabBJseT
cobomn 4- (nu-Tper-0yTUundocdmHo) -N, N-IuMe TUJIaHUJIMH - AUXJIOplajljiaui
(2:1). B HekKOTOPHX BapMaHTax peaM3allMM HaCTOAMeIro M300peTeHUd
P4 mpencraBageT cobom Pd(dppf)Cl: (Hampumep, Pd(dppf)Clz:-CH2Cl2).
B HeKOTOpHX BapMaHTax peajM3aluM HacTodAmero u300peTeHuda B4

npencTaBiageT coOO¥ OCHOBaHMe, Takoe Kak oTopuI les3us. B OpyroM
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BapMaHTe pealM3allMM HacToAmeITo u300peTeHusa B4 mOpelcTaBJgeT coOoM
OCHOBaHMe KapBOOHAT MeJIOUHOT'O MeTaja, Takoe Kak K2COs.
BzauMonoeMCcTBMEe COeIMHeHUd 6 C coeluMHeHMeM 15 MOXHO IIPOBOAUTL B
pacTeoOpuUTEIE. B  HeKOTOPHIX BapMaHTax peajaMsalMy  HacTOoAmeIro
n300peTeHnA YKasaHHBM pPacTBOPUTEID COOEPXUT IIPOTOHHHM
pacTBOPUTENL, BSOUPHHEIN pacTBOPUTEJL WIM MX CMeCcb. B HeKOTOPHX
BapuaHTax peann3aluumu HaCTOAMET O n306peTeHns B3aMMOIEeNMCTBHUE
IpOBOOAT B pPacTBOpPUTeJIe, colepxameM 1,4-OMOKCaH, BOLY WM UX
CMeCb. B HEKOTOPHX BapMaHTax peajlM3aluy HacCToAllel'o UN300peTeHUd
B3aMMOIENCTBMEe COeOMHeHMsa 6 C CcoeIuMHeHMeM 15 TIpOBOOAT IIpH
IIOBEIIEHHOM TeMIleparype (HanpuMep, npu TeMIlepaType BHIIE
KOMHaTHOM) , HallpuMep, Opu  TeMllepaType  KUIleHMs C  OoDOpaTHBEM
XOJIOOUIJIEHUKOM. B  HeKOTOpPHX BapuaHTax peaju3alyuy HacCToAleI'o
n300peTeHnsa [IPMMEHAT IpuMepHO 1 3kB. CoenmHeHue 15 Ha 1 5KB.
COeIMHEeHMsaA 6. B HeKOTOPHX BapMaHTax peaju3aluy HaCTOoAWLeIo
n306peTeHrsa B4 obecneuuBawT B MOJISAPHOM M3OHTKe I[I0 OTHOWEHUD K
COeIMHEHMK 6. B HeKOTOPHX BapMaHTax peaju3alMy HaCTOoAWeIO
n300peTeHna IIPMMEHAT OT 3 0o 4 Wiu IOpuMepHo 3,5 »skB. B4 Ha 1
DKB. COeOMHEeHUA 6. P4  oOpuHO oOO0ecleurBaRT B ITOCTATOYHOM
KaTaJlUTUUIECKOM KOJIMUeCTBEe. B HEeKOTOPHX BapMaHTax pealn3alun
HacTodAmero u300peTeHMsa npuMeHsawoT oT 0,01 mo 0,1 WM [OIPpMMEPHO
0,05 »xB. P4 Ha 1 »KkB. coeIuHeHUS 6.

B HeKOTOpHX BapMaHTax peaiM3aluy HacCTOoAMeIro M300peTeHUd
coemMHeHMe 15 MOXHO IIOJIyUMTEH CIOCOOOM, BKJIOUAKIMM IIPMBEIOEHMNE BO
B3aMMoIencTBMe coelguHeHus 9 ¢ 4,4,4',4',5,5,5',5"-okTameTmii-
2,2'-6u(l,3,2-ouokcabopoJiaH) B TIpucyrcrBuM P8 u BS, rge P8
opeIcTaBJgeT CoOOOM KaTajM3aTop Ha OCHOBe I[IepexXOoOHOTO MeTajljla U
B8 mpencrTarasgeT coboM OCHOBaHUE.

B HeKOTOPHX BapMaHTax OCymecCTBJIeHUd P8 mpencrTaBjigeT cobon
KaTajJM3aTop Ha OCHOBe IMIepexXOIHOTO MeTalljla, TakKo¥ Kak HallJlaIueBHM
KaTajansaTop. [IpuMepH najijiagyueBHX KaTaln3aToOpOB BRJIIOYUAT
TpUC (IMOeH3UIMOeHalle TOH ) Dullajaanui (0) (Pd2 (dba) 3, 4- (Oou—-TpeT-—
oyrundocdmHo) —N, N-IuMe TUIIaHUIMH- OuxJjopnadlaau (2:1), Pd(dppf)Cl:
(HanpuMep, Pd (dppf)Clz,-CH2Cl2), OUXJIop (buc{ou-TpeT—-0OyTumi [4-
(DuMe TMJIaMMHO ) beHuII] —bocoopanmui} ) najuiagut  (Pd-132), Pd(PPhs)s u

TeTpakuc (Tpu (o—Tosmi) pocdmu) najmaguii (0) . B  HEKOTOPHX BapMaHTax
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peaam3aunm HacToAWero n300peTeHnd P8 opencraejsaeT cobon
Tpuc (OInbeH3UIMIOeHAlLle TOH ) Ounajiagui (0) (Pdz (dba)s (Hanpumep, 1O
Kak JIMTaHL MOXHO OODaBUTH OMUMKJIoTekcuy(2',4',6"'-
TEUMU3ONPONIMIOUbeHnII-2-11) pocodmH (Xphos)). B HeKOTOPHX BapMaHTax
peanmsaumm HaCcToOAmero n300peTeHNnd B8 IpencraBjifgeT coBou

OCHOBaHMe alleTaT MeJIOUHOT'O MeTalljla, TakKoe Kak alleTaT KaJiAi.
BsauMonmeMcTBMEe COeOMHEeHMUd 9 c 4,4,4',4',5,5,5",5"-oxTaMeTII—
2,2'-6u(l,3,2-ouokcadbopojiaH) MOXHO IIPOBOIMTE B pacTBoOpuUTeJe. B
HEeKOTOPHX BapMaHTax peajM3allMM HaCcTOoAmeIro u300peTeHMsS YKa3aHHHM
PAcCTBOPUTEJIL COIEPXUT SOUMPHHM pPacTBOPUTEJL, Takom kKak 1,4-
IMOKCaH. B HEeKOTOPHX BapMaHTax peajM3allM HaCTOdmeTro M300peTeHus
B3aMMOIEeNMCTBME COeIMHEHUS 9 c 4,4,4',4',5,5,5",5"-oxTaMeTIII—
2,2'-6u (1,3, 2-nuokcabopoJiaH) IPOBOOAT npu TeMIlepaType oT
npuMmepHo 75 °C  mo npuMepHo 95 °C. B HEKOTOPHX BapuaHTax

peanM3alMy  HACTOAMETO M300peTeHMd TeMmIepaTypa COCTaBJgeT OT
npumepHo 80 °C 1mo mnpuMmepHo 90 °C wmiam or 1npuMepHo 80 °C  mo

npyMepHo 85 °C. B HEKOTOPHX BapMaHTax peaju3aluy MCIIOJIL3YIIT
IPUMEPHO 2 DKB. 4,4,4',4',5,5,5",5"-okrameTni-2,2'-6mu(l, 3, 2-
oruokcabopoJiad) Ha 1 9KB. coeOuHeHMA 9. B HEKOTOPHX BapMaHTax
peagM3alMy HacCToAmeTro u3o0perTeHusa B8 obecneurMBawT B MOJIAPHOM
M30EITKe II0 OTHOWEHMI K coenuMHeHM 9. B HeKOTOPHX BapMaHTax
peanMszaluM HaCTOAMEeI'o M300peTeHMsa IIPMMEHIIT OT IIPUMMEPHO 2 IO
IIPMMEPHO 3  BKB. B8 Ha 1 »5KB. coemImMHeHusa 9. P8  0BOBIUHO
obecrneumBamnT B OOCTaTOUHOM KaTaJluTUUdeCKOM KOJIMUECTRBE. B
HEeKOTOPHX BapMaHTax peaju3ally HaCTOoAllero M300peTeHUs IIPVMMEHST
or 0,01 mo 0,1 wmmm npumMepHo 0,025 sxkB. P8 Ha 1 »KB. COeIOMHEHUS
9.

B HeKOTOpHX BapMaHTax pealM3aluy HaACTOALlel'o U300peTeHUd
COoeIMHeHVe 6 MOXHO IIOJIyYaTb B COOTBETCTBMM C IpolenypaMu,
ONMMCAaHHBEIMM B mnaTeHTe CIMA N2015/0307493, KOTOPHEM BKJKOUYEH B
HacTodAllee ONMCaHMe TOCPeICTBOM CCHUIKM BO BCeWM €TI0 IIOJIHOTE.

B HeKOTOpPHX BapMaHTax pealiM3aluM HaCTOoAWllero UN300peTeHnd
COeOMHeHNe © [oJiydalnT  CIIOCODOM, BRJIOUAKIMM  [IPpMBeOeHNe  BO

B3auMOIEeNCTBMe CcoeldVHeHuSa 5:
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ZT
o)
P\
O

Br

CoenmHeHMNe 5

C MeTuJIupylmuM areHToM U B5, r1mme BS mnpezncramiseT cobou
OCHOBAaHME . B HEKOTOPEIX BapMaHTax peanmszanmnmn HacTo4Amero
nzofbpeTeHMa YKa3aHHHY MeTWIMPYOIMM areHT IOIpedcTaBjigeT cobon
MeTuimonun  (Mel), muMeTwmJCyJdbdaT, IOUMeTHUIIKapOOHAT WM XJIOPUIL
TeTpaMeTUJIaMMOHMSA. B HeKOTOPHX BapMaHTax peajiM3allM HaCTOAMeIo
n300peTeHMda YKa3aHHHY MeTWIMPYRIMM aTreHT [OIpedcTaBjigeT cobon
MeTUIIMOON . B HEKOTOPHIX BapraHTax peaam3annmn HacToOAWero
nz30bpeTeHua BS mpencTaBsgeT CcoB0OM OCHORaHMe KapOoHAT MeJIOUHOTO
MeTalljla, Takoe kak kKapoOoHaT kagmuia (K2CO3). B HeKOTOPEHX BapMaHTax
peanMszaluM HACTOAMETO M300peTeHUA B3aMMOINEMCTBMEe COoeIMHeHuS 5 C
YKa3aHHEM Me TUIINPYIOMMM areHTOM IPOBOLAT B pacTBOPUTEJIE,
comepXaleM, HallpuMMep, alpOTOHHEM pPacTBOPUTEJNL, TaKoM kak N'N-
OVMe TUIIGOopMaMUI (IMOA) . B HEKOTOPHX BapMraHTax peanmusanumum
HacToAWeTIo M300peTeHMs B3aMMOIOENMCTBME COeOMHeHMS 5 C yKa3aHHBM
METMJIMPYIOIIMM aTleHTOM I[IPOBOIAT I[IPM I[IOBBIIEHHOMW TeMIlepaType OT
npumepHo 10 °C 1nmo npuMmepHo 20 °C wmiam oT npuMepHo 15 °C  mo
npuMepHo 20 °C.

B HeKOTOpPHX BapMaHTax peajMs3aluM HaACTOAMero M300peTeHnd
CoeIOMHeHUE 5 moJgydamnT criocoboM, BKJIOUAKIYM I[IPUBEOEHME  BO

B3auMOIelcTBMUe coenuHeHus 4:

O, 0

HoN s

HO
Br

CoenvHeHne 4

C 2-0OpoM—-2-MeTUJnpollaHouIOpoMuIoM M B6, Tne B6 IpencrapJisgeT
coboM oOCHOBaHMe. B HeKOTOPHX BapMaHTax pealu3aluM HaCTOAMeITo
n30bpeTeHusa B6 mpencTaBasgeT cob®o¥ kKapboHaAT mMeJIOUHOTO MeTala,
TakoM kKak KkKapboHaT kaama (K:CO3). BszaMMmMomeMcTBMe coeOuMHeHUs 4 C
2-0pOM~—2-MeTUJINPONaHOMIIOPOMUIOM MOXHO IIPOBOOUTE B IIPUCYTCTBUU
pacrBopUTeSIid. Hanpumep, YKa3aHHEN pacTBOpUTEJIb COLEPXUT

aueTOHUTpMJI, BOOY WJIIM MX CMeChb. BzauMonmelCcTBMe coeIuHeHus 4 c 2-
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BpPOM—2-MeTUJIIPONAaHOUIIBPOMIOM  MOXHO TIPOBOIMUTL IHIPM  IIOBHIIEHHOM
TeMIlepaType, HalpuMep, OpM TeMIepaType OT npuMmepHo 60 °C  1mo
npumepHo 90 °C. B HEKOTOPHX BapMaHTax peajM3aluyM HaCTOAmMEeIO

n300peTeHna TeMlepaTypa COoCTaBJdeT npuMmepHo 75 °C.

B HeKOTOpPHX BapMaHTax peajlM3aluM HaCTOAWEero MU300peTeHnd
coemmMHeHMe 4  IHoJiydamoT  CIOCOOOM, BKJIOUAKIMM  [IpMBEeIOEeHMEe  BO
B3aMMOIEeMCTBMe coenuHeHusd 3:

Q%J)

O,N .

HO
Br

CoenuHeHMe 3

c BOCCTAaHAaBJIMBAaKIMM aTr'eHTOM. B HEeKOTOPHIX BapMaHTax
pealMszaluM HaCTOAMETO M300peTeHMsa YKa3aHHHM BOCCTaHaBJIMBAKMUN
aTeHT MpelCcTaBJgeT CcofOoV TIHUIPOCYyJdbduT HaTpus wuiam H/Ni Pened.
BzauMonencTBMre COeIVHEeHUH 3 C YKasaHHBEM BOCCTAaHaBJIMBaKIINUM
aT'eHTOM MOXHO IIPOBOIOMTL B IIPUCYTCTBUM PaACTBOPUTEIA. B HEeKOTOPEX
BapraHTax pealmnsanmm HacToAmeIro n3obpeTeHmA yKa3aHHEMN
PACTBOPUTEJIE COONEPXUT IMIPOTOHHHEM PacTBOPUTEJIE (TaKoM KakK Bola U
METAaHOJ) , 2QUPHBI PacTBOPUTEJIE (TeTparuipodbypaH) WIM MX CMecChb. B
HEKOTOPEHIX BapMaHTax peaalmsalumm HacToAmeIro n300peTeHnd
B3aUMOIENCTBME COeOMHEeHMSa 3 U TIUIPOCYJbOMTa HaTpusd IIPOBOOAT B
BOOe, TeTparuopodypaHe WMIM UX CMeCHM. B HeKOTOPHX BapuaHTax
peanmMzaluM HaCTOAmMero u30fpeTeHUA B3aMMOIOEMCTBMEe CcoeIMHeHMS 3 C
Ho/Ni PeHes NpOBOOAT B MeTaHOJe. B HEKOTOPHX BapMaHTax pea3alluu
HacToAmeTro Mu300peTeHMs B3aMMOIOEMCTBME COeOMHeHMS 3 C YyKa3aHHBM
BOCCTaHaBJMBAKMMM aTeHTOM IIPOBONAT IIPM KOMHATHOM TeMrepaType. B
HEeKOTOPEHIX BapMaHTax peansanmum HacToAmeIo n300peTeHnd
TUOIPOCYJIEOUT HaTpMAd MCIOJL3YRT B KOMOMHaLMM C OMKapOOHATOM
HaTpusa. B3auMMOIeMCTBME COelIMHeHUS 3 C TUIPOCYJIbEOUTOM HaTpUA U
OukapOOHaATOM HaTpPUA MOXeT I[IPUBOIOUTL K IIOJIYYEeHUMI coelvHeHrda 4 B
foJjlee MATKUX YCJIOBMAX I[IO0 CPaBHEHMIO C IIPOLEeCCOM C IIPUMEHEHUEM
H2/Ni PeHes, KOTOPHM MOXET OBTL OIACHHM B OOJIBIMX MacmTadax.

B HeKOTOpPHX BapMaHTax peajlM3alMM HacCTOodllel'o MU300peTeHUd
CoenMHeHMre 3 I[IOJIyYanT CIIoCO00M, BKJIIOUAIVM  [IpUBeleHUe BO

B3auMMOIEeNCTBMEe COeOVHEeHUSd 2:



32

02N °\‘s’f

Ho:[::r

CoenvHeHre 2

Cc N-OpoMcykUMHMMMIOOM (NBS) . IlpumMeHeHMe NBS MOXeT OOECII€UUTH
[IOJIYYEeHMe NPONYyKTa XOPOoWler'o KauecTBa C BHCOKMM BEXOIOM B OOJIBIIMX
Macmradax, HalpmuMep, B MacmTrabe KMJIOTPaMMOB . B  HeKOTOPEHIX
BapraHTax peanusalunumn HacToAmero n3obpeTeHmA B3aMMOIEeMCTBUE
IPOBOOAT B pPacTBOPUTEJle, CcoIepXalmeM alpOTOHHHEM pPacTBOPUTEJE,
Takoy kak N, N-gmMeTuadpopmammn (IMOA). B HeKOTOPHX BapMaHTax
peannsalnnum HaCcTOAmWeIro n3obpeTeHmA YKasaHHOe B3aVMOIEeNCTRUE
IPOBOOAT MNPpM KOMHATHOW TeMIepaType.

B HEeKOTOpPHX BapMaHTax peajus3aluM HacCTOodlleTo MU300peTeHUd
COenOUHEHNE 2 [IOJIYYalT Ccriocotom, BKJIOUAKIMM  [IPpUBELOEHUE BO

B3auMOIelCcTBMe coelIVHeHua la:

o, 0O
S

/@/\
HO

CoenuHeHue la

C al30THOM KUCJIOTOM M YKCYCHOM  KUCJIOTOM. B HEeKOTOPEHIX
BapraHTax peanuzaluumu HacToAmero nz00peTeHns yKazaHHOe
B3aMMOIEVCTBME IMPOBOOAT IIPM IIOBHIMEHHOY TeMIepaType OT IIPUMEPHO
60 °C mo mpumepHo 90 °C mim oT npumMepHo 75 °C mo mpumepHo 80 °C.

B HEeKOTOPHX BapMaHTax peajJdM3aluy HacTodmeTro M300peTeHUsd
coenmMHeHMe 9 MOXHO IIOJIyYaTk B COOTBETCTBUM C IOpolledypaMu,
OINMCAaHHEMM B »JOkyMeHTax US2015/0307493 m WO02013/097601, kaxOuil
M3 KOTOPHX BKJIOUEH B HACTOANEee OIMCAHME I[IOCPEeICTBOM CCHJIKM BO
BCeM ero IOoJIHOTe.

B HEeKOTOPHX BapMaHTax peaJjM3aluM HacToAmero U300peTeHUs
coenmmHeHMe 9 1moJgyvanT  crocofow, BRJIDUAKIKMM  [OIPUBEIEeHMe  BO

B3aMMOIENCTBMe coeIMHeHms 14:

—

N—
Br X Ts
P
N OH
CoenmHeHHMe 14

C MeTMJIVMOOMIOM MU I'mopmiooM HaTpHrA. B HEeKOTOPEX BapMMaHTax

peasimsalnnm HacCToAmeIro MBO@peTeHMH YKasaHHOe B3auUMOIEeVICTRUE
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OpOoBOIOAT B pPacTBOpuUTeJe, coIepXaleM alpOoTOHHHM pPacTBOPUTENDb,
TakoM kak N'N-muMmetmiadopmammn (IMOA) .

B HeKOTOPHX BapMaHTax peajlr3ally HacToAmero Mu300peTeHud
coenMHeHNe 14 roJiydamoT criocobom, BKJIIOUAKIVM [IpMBeleHMe  BO

B3alMMOIeMCTBMe coenMHeHusa 13:

p——

Br. | TS
N" o~

CoenmuHeHue 13

C KMCJIOTOM. B HeKOTOPHX BapMaHTax peaju3allMM HaCcTOoAmeIo
n300peTeHrsa yKa3aHHas KUCJIOTa INOpelcTaBJisgeT co®oM BOIOHHM PacTBOP
CUJILHOM KMCJIOTH, TakoM kKak HCl. B HeKOTOPHX BapMaHTax peaJiM3alluu
HacToAmero mu300peTeHMI  yKasaHHOe  B3auMoIelcTBMe  IIPpOBOIOAT B
pacTBoOpuUTeJie, coIepxameM SOUMPHEM pPacTBOPUTEJL, TakoM kak 1,4-
OVOKCaH.

B HeKOTOPHX BapMaHTax pealM3aluM HacToAmero U300peTeHud

coenIMHeHMe 13 noJjgydanT criocobom, BKJIOUAKIVM I[PMBEeIeHME  BO

B3aMMOIEMCTBMEe CcoeIMHeHus 12:

NH
Br | X
~
N So”
CoenuHeHure 12
C HO-TOJIyoJICYJboHMIXJIOPpMAOM (p-TsCl) ¥ ITUOPUIOOM HaTpusia
(NaH). B HekKOTOpPHX BapMaHTax pealu3alMM HacToAmero M300peTeHud

yKasaHHOe B3auMOIeMCTBUe IIPOBOOAT B pacTBOpUTele, CcoIepxaleM
allpOTOHHEM pPacTBOPUTEJL, Takol Kak N'N-mmMmeTmibopMammn (IMOA) .

B HeKOTOpPHX BapMaHTax pealus3allMM HacTodlleTlo MU300peTeHud
coenMHeHMe 12 I0oJIy4danT criocobom, BKJUAKIMM [IPUMBEeIEeHNE  BO

B3aMMOIEeNCTBMe coeIMHeHms 11:

\N/

X
Br A~ NO,
N" o~

CoenmmHeHHMe 11

c xeJjie3oM (Fe) wum ykcycHoM kucjortom (HOAc). B HeKOTOPHX
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BapuaHTax peaam3alnmu HaCTOAmMET O nzobpeTeHns yKasaHHoOe
B3auMMOIEeNCTBMEe IPOBOIAT B pacTBoOpuUTese, comepxameM  SOUPHBEMN
PacTBOPUTEJIL, TaKoM Kak TeTparunpodypaH (TI'®¢). KoMmOumHaLMIO XeJjesa
¥ YKCYCHOM KMCJIOTH MOXHO IIPMMEHSATH B KaudeCTBe BOCCTAHOBUTEJBHOTO
areHTa M, BO3MOXHO, B KauecTBe O0OoJiee 0eB30lacHOM aJibTepHaTUBH
BOCCTAHOBUTEJILHOMY aTleHTy, HalpuMmep, Hz/Ni PeHes, KOTOPHM B
BoJIbMMX MacmTabax MoOXeT OHTL OIlaCHBIM.

B HeKOTOPHX BapMaHTax peajlM3alMM HacTOoAmero Mu300peTeHus
coenMHeHNe 11 IoJIy4danT criocodbom, BKJIDUAKIMM [IPMBeIeHMEe  BO

B3aMMOIeMCcTBMe coeIMHeHms 10:

Br |\ NO,

N o7

CoenuHeHue 10

c 1, l1-ogusTokKCcKU-N, N-OMMe THUJIME TaHAMUHOM c B7, rge B7
opencraBygeT coboM oOcHOBaHMe. B HeKOTOPHX BapMaHTax peasju3alluu
HacToAmero mus3odpeTeHma B7 nOpencrTaBygeT coboM oOCHOBaHMe aJIKOKCUD
MeJIOUHOTO MeTalJlla, Takoe Kak MeTaHoJlaT JIMTHuS. B HEeKOTOPHX
BapMaHTax peanu3aluum HacTOAmMero nz3obpeTeHms yKas3aHHOoe
B3aMMOIEVICTBME TIPOBOOAT B PAaCTBOPUTEJIe, COIepXalleM allpOTOHHEM
pacTBOpPUTEN L, Takol Kak N'N-auMmeTuibpopmMamum (IMOA) .

B HeKOTOpPHX BapMaHTax peaju3aluuM HacTodAlleI'o U300peTeHUd
crioco® IMOJIydeHMA COeOMHEeHMS 6 BKJIoUaeT:

(1) rmnpuBeIeHMe BO B3aMMOIOEMCTBME COeIMHeHMsS la C a30THOM
KUCJIOTOM UM YKCYCHOM KMUCJIOTOM C IIOJIyUeHMeM CcoeIUHeHUuS 2;

(1i1i) IpuBeleHMe BO B3auMMOIEMCTBMEe COeOMHeHUS 2 c N-
fpoMCcyKUMHMMMIOOM (NBS) C moJydeHMEeM COeIVMHEeHUSd 3;

(1ii) npUBeIeHMe BO B3alMMOIEelCTBHUE coenMHeHUSd 3 c
BOCCTAHOBUTEJIBHEM al'€HTOM C IIOJIYUeHMeM coenuHeHus 4;

(iv) mnpuBeIeHMe BO B3aMMOIEWCTBUe coeluHeHUsa 4 Cc 2-0poM-2-
MeTMJINPONIaHOUIOpOMMIOM M B6 C MOJIYUYeHMEeM COEeIMHEHMS 5; u

(v) npuBeneHue BO B3aMMOIelCTBHUE coeIMHeHn 5 c
MEeTWMJIMPYRIIYM aTl'eHToM M B5 C NOJIydyeHMeM COEeIOMHEHUS 6.

B HeKOTOpPHX BapMaHTax peaju3allyM HacCTOoAlero U300peTeHusd
Crioco® IOJIyYeHMS COeOMHeHMS 9 BKIIUAeT:

(1) IpuBeIeHMe BO B3auMMOIOelMcTBMe coenuHenusa 10 ¢ 1,1-
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ousTokCcu—N, N-OguMe TMJIMETaHAMMHOM M B7 ¢ DOJIyUeHMeM coelMHeHmsa 11;

(ii) mnpuBemeHMe BO B3aMMOOEMCTBME cCcoeIMHeHMsa 11 C xeje3oM
(Fe) ¢ ykcycHoM kucjiorom (HOAC) ¢ moJiydeHMeM coeIMHeHMT 12;

(iii) 1mpuBeIeHMe BO B3aMMOIOEMCTBME CcoeIMHeHMsa 12 C II-
TOJIYOJICYJIbQOHMIXJIOpUAOM  (p-TsCl) ¥V  THUOPUIOOM HaTpUd (NaH) C
IoJiyuyeHMeM coeluHeHMs 13;

(iv) mnpuBeIeHMe BO B3aMMOIOEMCTBME COeIMHEeHMS 13 C KUCJIOTOM
C IoJIyUueHMeM coeIMHeHus 14; wu

(v) npuBeOeHue BO B3alMMOIelCTBHUe cCoeIMHEeHMS 14 c
MEeTUJIMOOUIOM M TUIOPUIOM HATPUI C IOJIydeHUMeM coenuHeHUs 9.

B HeKOTOpPHX BapMaHTax peajJu3aluMM HacToAmero mu300peTeHnd
crnoco® MOJIydeHMSA COeOMHeHMS 1 MM eT'o COJIM BKJIKUAEeT:

(1) npuBeneHue BO B3auMoIeicTBUE COeIVHEHUSA 0 c
4,4,4',4',5,5,5,5-okrameTusi-2, 2'-6u (1, 3, 2-ouoxcabopoJiaH) B
npucyTcTBuM P3 m B3 C nojgydyeHUMeM COeIVMHeHUud 7;

(i1) IpUBEeOeHne BO B3aMMOIelCTBHUe coenMHeHUSd 7 c
coenMHeHVeM 9 B IPUCYTCTBMUM P2 M B2 C HOJIyYeHMEM COeOUHEeHus 8; u

(iii) mDpuBemeHMe BO B3aMMOIEMCTBMe cCcoeIMHeHuMs 8 ¢ Bl c
[IOJIYYEHMEM COeIVMHEHMS 1 MM €TI0 COJIM.

B HEeKOTOpPHX BapMaHTax peaju3aluy HacTodllel'o U300peTeHUsd
crioco® IOJIYYeHMSa COoeOMHeHus 1 MIM eT0 COJIM BKJIUaeT:

(1) npuBemeHMe BO B3aMMOIEMCTBME COeOMHEHMS 6 C COoeIMHEeHMNeM
15 B npucyTcTtBUM P4 m B4 C nojydeHMeM CcOoeOuMHeHUsa 8; u

(ii) mnpuBemeHVe BO BB3aMMOIeMCTBMEe CoeIMHeHuMs 8 ¢ Bl ¢
[IOJIyUYeHMEM COedVHeHMVSA 1 MM eTo COJIM.

B HeKOTOpPHX BapMaHTax peajJM3aluM HacToAmero u300peTeHUd
crnoco® MOJIydeHMSA COeOMHeHMd 1 MM eTro COJIM BKJIUAET:

(1) npuBeneHue BO B3aMMOIEMCTBHUE coeIMHeHn 9 c
4,4,4',4',5,5,5,5-okrameTusi-2, 2'-6u (1, 3, 2-ouoxcabopoJiaH) B
npucyTcTBUM P8 M B8 Cc mojgydeHMeM coelmMHeHMs 15;

(1i1) IpUBEeOeHne BO B3aMMOIelCTBHUe coenMHeHUSd 9 c
coenuHeHveM 15 B npucyrcrBumM P4 m B4 C ToJIydeHUMEM COeIVMHeHUA 8;
n

(iii) mDpuBemeHMe BO B3aMMOIEMCTBMe coeIMHeHuMs 8 ¢ Bl c

[IOJIYYEHMEM COeIVMHEeHMS 1 MM €TI0 COJIM.
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B HeKOTOpPHX BapMaHTax peaju3aluy HacCToAmero M300peTeHnsd
Crioco® IMOJIydeHMS COeOMHeHMs 1 BKIUYaeT:

(1) mnpuBeIeHMe BO B3aMMOOEMCTBME COeIMHeHMS la C a30THOM
KMCJIOTOM M YKCYCHOM KMCJIOTOM C IIOJIyUeHMeM COoeIVMHEeHuS 2;

(ii) IpuBeleHMe BO B3aMMOIEMCTBME COeOMHEeHUMAa 2 c N-
bpoMcykUMHUMMIOOM (NBS) C HoJiydyeHMeM COeOMHEeHUS 3;

(1ii) npuBeIeHMe BO B3aluMOIelCTBHUe coenMHeHUd 3 C
BOCCTAHOBUTEJILHEIM aTl'eHTOM C IIoJIydeHMeM coeluHeHMS 4;

(iv) mnpuBeIeHMe BO B3aMMOIEMCTBUe coeluHeHUsa 4 ¢ 2-0poM-2-
MeTUJINpOoNaHoOuIOpoMMIOM M B6 C MOJIyUYeHMeM COeIOMHeHuS 5;

(v) npuBeOeHue BO B3aMMOIelCTBHUE coeIMHEeHMS 5 c
MeTUJIMPYIIMM areHToM M B5 ¢ nojydyeHMeM COeIMHEeHUS 6;

(vi) NIpUBeOeHue BO B3aMMOIEelCTBHUE coenMHeHUd 0 c
4,4,4',4',5,5,5,5-okrameTusi-2, 2'-6u (1, 3, 2-ouoxcabopoJiaH) B
npucyTcTBuM P3 m B3 C nojgydyeHUMeM COeIVMHeHUud 7;

(vii) NIpMBEeOeHMe BO B3aMMOIelCTBHUe coenMHeHUd 7 c
coenMHeHVeM 9 B IPUCYTCTBMUM P2 M B2 C HOJIyYeHMEM COeOUHEeHus 8; u

(viii) mnpuBemeHMe BO B3aMMOOEMCTBMe coenouHeHus 8 ¢ Bl c
[IOJIYYEHMEM COeNMHeHusd 1.

B HEeKOTOpPHX BapMaHTax peaju3aluy HacTodllel'o U300peTeHUsd
crioco® IOJIYyYeHMsS CcoeOMHeHMS 1 BKJIIOUAET:

(i) npuBemeHMe BO B3auMMOIOEMCTBHMEe CoOoelIMHeHMS la C a30THOMU
KUCJIOTOM UM YKCYCHOM KUCJIOTOM C IIOJIYUeHMeM COoeIVHEeHuS 2;

(11) IpuBeleHMe BO B3aUMOIEMCTBUME COeOMHEeHUS 2 c N-
fpoMcyKUMHMMMIOOM (NBS) C nojJydeHMeM COeIVMHEeHUSd 3;

(1ii) npUBeleHMe BO B3alMMOIelCTBHUe coenMHeHUd 3 c
BOCCTAHOBUTEJILHEIM al'eHTOM C IIoJIydeHMeM coeluHeHMs 4;

(iv) mnpuBeIeHMe BO B3aMMOIEWMCTRBUe coeluHeHUsa 4 c 2-0poM-2-
MeTUJINPOoNIaHOUIOpOMMIOM M B6 C MOJIydeHMeM COeIOMHEeHuS 5;

(v) npuBeneHue BO B3alMMOIelCTBHUE coeIMHeHn 5 c
MeTUIMPYIIMM areHToM M B5 ¢ nojydyeHrMeM coeIMHeHUS 6;

(vi) IpUBEeOeHME BO B3aMMOIelCTBHUeE coenMHeHUSd 9 c
coenuHeHreM 15 B npucyrcrBuM P4 m B4 C NoJlydeHUEM COEeNVMHEHUS 8;
n

(vii) nmpuBemeHMe BO B3aMMOIEMCTBMe coeIMHeHuMs 8 ¢ Bl c



37

[IOJIYYEHMEM COeNMHeHuS 1.

B HeKOTOpPHX BapMaHTax peaju3ally HacToAlero MU300peTeHusd
CIioco® IOJIyYeHMS COeOMHeHus 1 BKJIIUYaeT:

(1) TmnpuBedeHMe BO B3auMOIeNCTBUe coenumHenusa 10 ¢ 1,1-
ousTokcu—N, N-guMe TMJIMETaHaMMHOM M B7 ¢ HOJIydeHMeM coeldMHeHmsa 11;

(ii) npuBeImeHMe BO B3aMMOIEMCTBUe coenuMHeHMa 11 C XejJes0M
(Fe) ¢ ykcycHoM kucjioTorm (HOAcC) c HoJiydeHMeM coeIMHeHua 12;

(iii) 1puBemeHMe BO B3aMMOOEMCTBMe coeIMHeHMsS 12 ¢ II-
TOJIYOJICYJIE QOHUIIXIJIOPUIOM (p—TsCl) ¥ TUIPUIOM HaTpUA (NaH) c
[IOJIYyUeHMeM coeIMHeHusS 13;

(iv) mnpuBeIeHMe BO B3aMMOOEMCTBME COeIMHeHMS 13 C KUCJIOTOM
C IOoJIyUueHMeM coeIMHeHus 14;

(v) npuBeneHue BO B3aMMOIelCTBHUE coeIMHeHn 14 c
MEeTUJIMOOUIOM M TUIOPUIOM HATPUI C IOoJIydeHUMeM coenuHeHUsa 9;

(vi) IpUBeeHNe BO B3aMMOIEelCTBHUE coenMHeHUd 7 c
cCoenMHeHVeM 9 B TPUCYTCTBMUM P2 m B2 C NOJIydeHMeM COeIOUHEeHuS 8; u

(vii) nmpuBemeHMe BO B3aMMOIEeMCTBMe coeIMHeHuMs 8 ¢ Bl c
[IOJIYYEHMEM COeNMHeHud 1.

B HeKOTOpPHX BapMaHTax peaju3alyM HacTodllel'o MU300peTeHUsd
Crioco® IOJIydyeHMSd coenOMHeHusa 1 BKIKOUaeT:

(i) mnpuBemeHMe BO B3auMMOIeMCTBUe coemuHenms 10 ¢ 1,1-
ousTokCcu—N, N-guMe TMJIMETaHAMMHOM M B7 C [HOJIydeHMeM coelOuHeHmsa 11;

(ii) mnpuBemeHMe BO B3aMMOOEMCTBMEe cCcoeIMHeHMS 11 C xejle30M
(Fe) ¢ ykcycHoM kucjioTorm (HOAcC) c HnoJiydeHMeM coeIMHeHuda 12;

(iii) 1puBeImeHMe BO B3aMMOOEMCTBMe coeIMHeHMsa 12 ¢ II-
TOJIYOJICYJIE QOHUIIXIJIOPUIOM (p—TsCl) M  TUOPUIOM HaTpUA (NaH) c
[IOJIYUeHMEeM coeIMHeHMsS 13;

(iv) mnpuBeIeHMe BO B3aMMOOEMCTBME COeIMHeHMS 13 C KUCJIOTOM
C IOoJIyUeHMeM coeIMHeHUs 14;

(v) npuBeneHue BO B3alMMOIEVCTBHUE coeIMHeHn 14 c
MEeTUIMOOUIOM M TUIOPUIOM HaATPUI C IOoJIydeHMeM coenuHeHUsS 9;

(vi) IpUBEOeHME BO B3aMMOIelCTBHUeE coenMHeHUd 9 c
4,4,4',4',5,5,5, 5'-okrameTusi-2, 2'-6u (1, 3, 2-ouoxcabopoJiaH) B
OpucyTCcTBUM P8 M B8 C mnojydeHMeM coenmMHeHMs 15;

(vii) [IpMBEOEeHNKE BO B3aMMOIeNCcTBHMe coenMHeHMUS 9 c
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coenuHeHreM 15 B npucyrcrBumM P4 m B4 C NOJIyUYeHUEM COeIVMHeHUSA 8;
n

(viii) TmnpuBemeHMe BO B3aMMOOEMCTBMe coelIuHeHmsa 8 ¢ Bl c
[IoJIydyeHueM coenmHeHus 1.

B HEeKOTOpPHX BapMaHTax peaju3aluM HacTodAlleI'o MU300peTeHUd

IIpeJIOXeHO COelIMHeHIMe, KOTOpoe IIpelCTabBJjideT cobom

I Q
O _N %570
\
0
.Bo
HO™ “OH

CoenuHeHue 7

WV eT0o COJIb.

B HeKOTOpPEX BapMaHTax peajJu3aluM HacToAmero muM300peTeHnd
IpenJjiokeH CHoCcoO IMIpuBeleHMSI BO B3aMMOOEMCTBME COeIMHEeHua 6 C
4,4,4',4',5,5,5,5-okrameTusi-2, 2'-6u (1, 3, 2-ouoxcabopoJiaH) B
npucyTcTBuM P3 m B3 C nojgydyeHMeM CcOelVMHeHUud 7.

[IOHATHO, UYTO HEKOTOPHE OCOOEHHOCTM HaCTOAMeIro u3obpeTeHuUsd,
KOTOpPHE IJIS SCHOCTM OIMCAHEL B KOHTEKCTe OTHOEJIbHEIX BapMaHTOB
peanusaunu, TakKkxe MOXHO KOMOMHMPOBATH B OIOHOM BapMaHTe
peanuzauuu (IIpM 5STOM I[IoOpa3yMeBaeTCsda, UYTO BapMaHTH peajM3alluu

MOXHO KOMOMHMPOBATL, KakK ecau OB OHM OBUIM HallMCaHE B GopMe C

MHOXeCTBEeHHOM’ 3aBUCUMOCTLIO) . n HaOGOpOT, Pa3sJInMdHEIE IIPM3HaKU
HacToAdmeIro MSO@peTeHMH, KOTOPHEEe IOJI4 KpaTKOCTM OIIMCAaHEL B
KOHTEeKCTe OOHOI'O BaplaHTa peaJimzaumn, MOTYT TaxKxe OBITE

IpencTaBJIeHH OTIeJILHO MM B JI0OOM O6oJiee MUPOKOM KOMOMHALIWN.

B HEeKOTOPHX BapMaHTax peaJM3aluy HACTOAMEeIo U300peTeHurs
PacTBOp CoOeIMHeHMS 1 IHIpKM IIOBHIIEHHOM TeMIepaType, KaK OIMCAaHO B
HacTodmeM IOKYMEHTe, OTHOCUTCHS K PacTBOPY, HaXOOAmMeMyCsd IIPU
TeMIIepaType  BLIIe KOMHATHOM  TeMIepaTypPH. Hanpumep, PacTBOP
coenMHeHMs 1 IHOpM IIOBHIIEHHOMW TeMIepaTrType OyIeT MMeThb TeMIepaTypy

BHITE IIPUMEPHO KOMHATHOW TeMIIepaTypH, HalpuMep, Bhme OpuMepHo 20
°C, Bpme npmmepHo 30 °C, Bwme npuMmepHo 40 °C, Bwme npumepHo 50 °C,
Bemme npuMmepHo 60 °C, Bwme npuMmepHo 70 °C, Bomme npuMmepHo 80 °C,

Bomie npuMepHo 90 °C miam Beme npuMmepHo 100 °C.

B HEeKOTOPEIX BaprMaHTaXx pealyimszalinm HacToAmeIro MBO@peTeHMﬂ
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KOHLIEHTPMPOBaHME pacTBOpa, OIMCaHHOe B HacCTOAMeM IOKYMEHTe,
OTHOCUTCH K pacTBOpPY, 00BeM  KOTOPOTO  yMEHBIAKT, IO3BOJIASA
PACTBOPUTEJIO MCHapATLCA I[IpM HaTpeBaHUMM  pacTBoOpa, nomeeprad
PacTBOpP IOHMXEHHOMY NAaBJIEHMIO WM JIHOOOM MX KOMOMHALUM.

Vcmosp3yeMel B HacToAmeM  JOKyMeHTe TEPMMH  «KOCHOBaHUE
OukapboHaT WmMeJIOYUHOTO MeTajljla», MCIOJb3YeMBl OTIeJIbHO WM B
coueTaHUM C OPYI'MMM TepMMHaMM, OTHOCKTCS K OCHOBaAHMI, MMeoIleMy
bopmysry M (HCOs3), rTme M ofoszHavaeT MeJIOUHOM MeTaJlJl (HalIpuMmep,
JINTUMA, HaTpu¥ WJIXM  KaJumn) . IIpyMepH  OCHOBaHUM  OMKapOOHATOB
mMeJIOUHOTO MeTalljla BKJOYAalT, HO He OTpaHMuUMBAalTCA UMM, OuUKapBoHAT
JIUTUA, OMKapOOHAT HATPMA M OMKApOOHAT Kajiud.

Vcriob3yeMB B HaCTOAmMEeM  NOKYMeHTe TEPMMH  «OCHOBAaHUE
KapboHaT mMeJJOUHOTO  MeTajjiay, WCHOJb3YEMHY  OTOEeJIJbHO WUIM B
coUeTaHUM C OPYTVMMM TepMMHaMM, OTHOCHMTCSH K OCHOBAHUKL, MMeKIeMy
bopmysty M2C03, Tme M oBosHavaeT MeJIOUHOM MeTaJll (HaopuMmep, JUTHUH,
HaTpUM WM  KaJauu) . IpyMepH  OCHOBaHMM KapOOHATOB  MeJIOUHOTO
MeTajlJla BKJIOUAKT, HO He OoI'paHMuMBaKnTCAd WMM, KapboHaT JMTULI,
KapboHaT HaTpMUsa UM KapOoHAT KaJud.

VlcrioJib3yeMBllI B HaCTOAmleM  HOKYMeHTe TEPMMH  «KOCHOBaHUE
TUOPOKCHUI MeJIOUHOTO MeTajljla»,  MCIOJbB3YyeMBlM OTHEJIbHO WM B
CoUeTaHuUM C IPpYyIMMM TepMMHaMM, OTHOCUTCH K OCHOBAHMD, MMeKIleMy
bopmysry MOH, rTme M ofo3HauaeT mMeJIOUHOW MeTaJll (HaopuMmep, JUTHUM,
HaTpuUM WIM KaJdui) . I[IpuUMEepE OCHOBAaHUM TUIPOKCUIAOB MEJIOUHOTO
MeTajljla BKJIOUAKT, HO He OTpPaHMUMBARTCHA UMMM, TITHUIPOKCUI JIUTUA,
TUOPOKCUI HATPUA UM TUIAPOKCUI KaJusd.

Vcriob3yeMBl B HaCTOAmMEeM NOKYMEeHTe TepMMH «OCHOBaHMe alleTaT
mMeJIOUHOTO MeTajljla», MCHOJb3YEeMHY OTOeJIbHO WMJIM B COUeTaHuU C
IPpYyTUMM TepMMHaMM, OTHOCUTCHA K OCHOBaHMIL, UMeKmeMy OGOpMyJIy
M(OC(0O)CHz), 1Tme M o6o3HauaeT MeJIOUHOM MeTaJll (HalpuMmep, JUTUM,
HaTpUM WM Kajaui) . IIpUMepH OCHOBaHMM alleTaTOR MeJIOUHOTO MeTaJlja
BKJIOUAKT, HO He OTpPaHMUMBAKTCA MMM, alleTaT JMUTHUS, alleTaT HaTpHUid
M alleTaT KaJusd.

VICIoJIb3yEeME B HaCTOANleM HOOKYMeHTe TepMMH «KaTaJlM3aTop Ha
OCHOBE IepexOogHOTO MeTaJJia» OTHOCUTCHA K MeTaJlNINIeCKOMY
KaTaamu3aTopy (HanpuMep, najjianreBoMy WNIIN HUKEJIeBOMY

KaTaJ’[MBaTOPY) ’ InoagxondmeMy IOJIA KaTallnza pPearumm CBA3SEIBaAHMA



40

YyIJIepOO-yTJiepon. IIpMMEepH KaTaJM3aTOPOB Ha OCHOBe IIePeXOIHEBIX
MeTaJlJIOB BKJIOUAKT, HO He OTPaHUUUBAKTCA VMU, PdCl, (PPhs) 2,
Pd (PPhs) 4, OUXJIOPO (6uc{ou—-rper-0yTui [ 4- (DVMMe TUJIaM/HO ) QeHUIT] —
bocdopanmn}) nasgnagunm (Pd-132), NiClz(dppf) w#u NiCl:(dppp), TIe
(dppf) oBo3HavaerT 1,1'-6uc (mudeHnidocdmHO) peppolleH U (dpprp)
o6o3HauvaeT 1,3-0uc (aubeHMIGOCOMHO) IpPOIIaH.

[IpyMepH najijianueBHX KaTaJlnu3aTopoB BKJIOUAT, HO He

orpaHmumBawnTca wumm, PdClz(PPhs)2, Pd(PPhs)s, puxjop (buc{ou-Ttper-

ByTui[4- (DuMe TUIIaMMHO ) deHMII] —dochopaHnl } ) nasijlanomi (Pd-132),
naJjijianomui Ha yIJle, PdCl1», Pd (OAc) 2, PdCl, (MeCN) 2,
TpUc (AMOeH3UIMOeHalle TOH ) Tunajiaanui (0) (Pd2 (dba) 3, 4- (ou-TpPEeT-

oyruindpochdmuHo) —N, N-IuMe TUIIaHMIMH- OUuxXJopnadlaour (2:1), Pd(dppf)Cl:
(HanpuMep, Pd (dppf)Clz,-CH2C12), u TeTpakuc (Tpu (o—
ToJIMII) pocdmH) najgianmii (0) .

VCcrioJIb3YyEeME B HaCTOAMeM ITOKyMeHTe TepMMH «IpuBeleHMe BO
B3auMMOIEeCTBME» MCIOJb3YyeTCcd KaK WM3BEeCTHHM B »OaHHOM o6JacTu
TEeXHUKM ¥ OOBUHO OTHOCUTCA K OOBEIVMHEHMK XMMUUECKHMX PeaKTUBOB C
oBecrieyeHrneM  UX B3auMMOIeNCTBUA Ha MOJIEKYJISPHOM  YPOBHEe C
OOCTIVXKEHMEM XVMUUECKOW MM OU3MUEeCKOM TpaHchopMalluM. B HEKOTOPHX
BapMaHTax peanu3saumum HacTOoAmero nzobpeTeHmA B YKa3aHHOM
B3aMMOIEVCTBUM YUYACTBYIT IBa peareHTa, IIPpM STOM II0 OTHOMEHMI K
[IEPBOMY pPeal'eHTy MCIOJb3YIRT OIVMH WM 0oJiee 5SKBUBAJIEHTOB BTOPOTO
peareHTa. CTaiuM B3aUMOIEMCTBUSA CIOCOOOB, OIMCAHHEIX B HACTOSIEM
OOKYMEHTe, MOXHO IIPOBOIMTL B TeUueHMe IIepMOoIOB BpeMeHM U B
YCJIOBUAX, MNOOXOIOAMUX IJIA IIOJIYUeHUS ODO03HAUEeHHOTO MNpodyKTa.

B HeKOTOpPHX BapMaHTax peajJM3aluM HacToAmero u300peTeHUd
AHTUMPACTBOPUTEJIbE OTHOCUTCSH K PacCTBOPUTENK, B KOTOPOM COeIVHEeHNE
1 MeHee pPacTBOPMMO OTHOCUTEJIBHO MOPYI'OT'O PAaCTBOPUTEJNS WIM CMECHU
pacTBOpUTeJIe B pacTBoOpe. HanmpumMmep, AHTUMPACTBOPUTEJIL  MOXET
BKJIOUATh, He OTpaHMUMBAACE WMMM, O€H30J, LIMKIOIeKCaH, IIeHTaH,
TeKcaH, TenTaH (HanpuMep, H-TelTaH), TOJIYyOJI, HMKJIOTellTaH,
MeTMJIIMKJIOTeKCaH, TernTaH, 2TMJIO0EH30J, M-, O—- WM II—-KCWJIOJI,
OKTaH, MHIOaH, HOHAaH WJIM HadTaJlMH.

BzaMMonmeMCcTBMA OINMCAHHEIX B HaCTOAmEeM IOKyMeHTe CIoCOo0OB
MOXHO TIPOBOIOMTE B IOOXOOAIIMX pPacCTBOPUTEJIAX, KOTOPEHE MOI'YT OHTH

JIET'KO BbI@paHbI ClieimaJimcToM B obrlacTu OpraHN4YeCKOTIO CHHTE3Aa.
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[Mlogxomdmye PacTBOPUTENIM MOTYT OHTE IO CYIECTBY HEpeaKTHMBHEIMU IIO
OTHOMEHUI K MCXOIHEIM  BellecTBaM (pearenTam) , [IPOMEXY TOUHEIM
OpoOyKTaM WX IOIPpOIOYKTaM IIPpM TeMIepaTypax, IIpM KOTOPHX IIPOBOIST
YKasaHHEE B3aMMOIOEMCTBUL, HaOpuUMep, NPpU TeMlIepaTypax, KOTOpPHE
MOTYT BapbMPOBATLCS OT TeMIepaTypPH B3aMep3aHMa PacTBOPUTEJS MO
TeMIepaTyphl KUIEHMS pacTBopuTesis. OnpenejieHHOE B3aMMOIEMCTBME
MOXHO IIPOBOIMTE B OIHOM PaCTBOPUTEJIe WM CMecu 0oJiee UeM OIHOTO
pacTBOpUTEJIS. IJI9 KOHKPEeTHOM CTaluM B3aMMOIEMCTBUA MOXHO BHOPaTh
HomxXondmye  pPacCTBOPUTEIIN. B HeKOTOPHX BapMaHTax peajusalun
HAaCTOAMETO n300peTeHnud B3auMOIEeNCcTBHUA MOXHO IPOBOOUTE B
OTCYTCTBME PaCTBOPUTEJIA, HalpuUMep, Korma II0 MeHLIlel Mepe OOWH U3
peareHTOB MPeNCTaBJIgAeT COoOO0V XUIKOCTL MM T'as.

lTooxonmsanmye PacTBOPHUTEIIN MOTWYT BKJIODUYATB T'aJIOT'TeHMPOBAaHHEIE

pPacTBOPUTENN, TakKue KakK TeTpaxJIOPMeTaH, BpOoMIMXJIOPMETAaH,
OUOPOMXJIIOPMETAaH, OpoModopM, XJIOpodhopM, OpoMXJIOpPMEeTaH,
OubpoMMeTaH, Oy TUJIXJIOPUL, OUXJIOpMeTaH (MeTUIIeHXJIOPUI) ,
TeTpaxXJIOPD3TUJIeH, TPUXJIOPDTUJIEH, 1,1, 1-TpuxjopaTaH, 1,1,2-

TpUxJop®TaH, 1, l-OuxJjiopsTaH, 2-XJIOPIpOIlaH, Oo,0,d-TPpUGTOPTOIIYOJI,
1, 2-nuxJjops>TaH, 1, 2-oubpomMaTaH, rexkcadTopbeH30JI, 1,2,4-
TPUXIIOPOEH30JI, 1, 2-nuxijopbeH30J1, XJIOPOEeH30JI, bTopbeHsz0II, ux
CMecH M ToMy IoJoBHoe.

[Mlooxopmamme 5HOUPHEE PaACTBOPUTENM BKJIKUAT OMMeTOKCUMEeTaH,
TeTparuaopodypaH, 1, 3—-Ouokcas, 1, 4-ouokcaH, dypaH,
TeTparugpodypaH (TTQ), O3 TUIJIO BHIM 20mup, OVIME THUJIO BV 0uUp
STUIJIEHTJIMKOJIS, OUSTUIIOBHM 20UP STUJIEHIJIMKOJISA, IUMETUJIOBHM 20Up
OV TUIIEHTJINKOJIS (omuoJmM) , OV 2 TUIIOBHIM sbup O3 TUIIeHTJIMKOJIL,
OVMETUJIOBHM 20UP TPUSTUIIEHTJIMKOJISA, aHu30J, TpeT-0yTUJIMETUIIOBHM
20UpP, UMX CMEeCHM M TOMY I[IOOOOHOe.

[logxom4amme TIPOTOHHBIE PACTBOPUTEJ M MOTYT BKJKUATHE B KaudecCTBE
npuMepa u 0e3 OI'paHMUeHMd BOLY, MeTaHOJ, D3TaHOJI, 2-HUTPpO3TaHOJI,
2-0TOopBTaHoON, 2,2,2-TpUdTOPATaHOJ, STWUIEeHIJIMKOJL, 1-IIPOIlaHoJ, 2-
IpOIIaHoJI, 2-MeTOKCH2TaHoJ, 1-0yTaHoJ, 2-0yTaHOJ, K30-0yTUJIOBHM
CupT, TPeT-OYyTUJIOBHM CIVPT, 2-2TOKCUBTAHOJ, IUSTUJIEHTJIMKOJL, 1-
p 2- WM 3-IIeHTaHOJI, HEeO-IeHTUJIOBHEM CIUPT, TpeT-TIeHTUJIIO BEM

CIipT, MOHOME TMJIOBEIM 9®Mp INSTHMIIEHTJIMKOJIA, MOHOME TUJIOBEIM 9®Mp
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O3 TUIIEHTJIMKOJIS, LMKJIOTEeKCAaHOJI, OeH3MJIOBHM  CIOUPT, beHOJNI WM
TJIMLEPVH .

[Mooxondamme arpOTOHHEE pacTBOpUTEsIN MOTYT BKJIOUYATH B
KauecTpe IpuMepa U 0e3 or'paHuMueHuda N,N-gmuMmeTmadpopmamvmp (IOMOA),
N, N-gumeTuyaueTammn (DMA), 1,3-gumetrmi-3,4,5,6-Terparugpo-2 (1H) -
IUPUMUOUHOH (DMPU) , 1, 3—-ouMe TUJI-2-MMUIOAa30JIMOVMHOH (DMI), N
MeTUIININPPOJIIMINHOH (NMP) , dpopmammz, N-mMeTHIIalieTamMmn, N-
MeTUJIGOopMaMII, alleTOHUTPWII, OMMETUIJICYJIEQOKCUI, [IPOIIMOHUTPWII,
sTUIdopMMAT, MeTuJanueTrarT, TeKcaxJjiopalleTOH, alueToH,
STUIJIMETUIIKETOH, DSTWialeTaT, cyiasdosaH, N,N-OmumMeTHUINIPONIMOHAMAL,
TeTpaMeTUJIMOUEeBUHY, HUTPOMETAaH, HUTPOOEeH30JI VI
rekcaMeTuibochopamm .

[logxomamme  yTIJIEBOOOPOOHEE PaCTBOPUTENM BKIKUaKT ©OeH30JI,
LIMKJIOTeKCaH, [eHTaH, TeKcaH, TOJIYOJI, HMKJIOTeIlTaH,
MeTMJIIUKJIOTeKCaH, TernTaH, 2TMJIO0EH30J, M-, O— WM II-KCWUJIEH,
OKTaH, WMHIOaH, HOHAaH WJIM HadTaJlMH.

BzaMMOoOeMCTBUA OIMCAHHHX 3IeCh CIOCOOOB MOXHO OCYIEeCTBJIATH
Ha BOB3OYXe WIM B MWHepTHOM aTMochepe. OOBUHO B3aMMOIEMCTBUA C
peareHTamMu VIV NIpoOyKTaMu, KOTOPHE 1o CyIeCTBY CIIOCOOHH
pearMpoBaTb C BO3OYXOM, MOXHO OCYIECTBJIATE C MUCIOJbL30BaHUEM
YYyBCTBUTEJILHEX K BO3IEVCTBMI BO3IyXa CIOCOOOB CHMHTE3a, KOTOPHE
XOPOIMO MB3BECTHH CIeUMalMCTy B HOaHHOW 00JIaCTM TEeXHUKU.

BropaxeHrs «TeMlIlepaTypa OoKpyXaoley Ccpenbe» M «KOMHAaTHAaM
TeMIIepaTypa», MWCIOJb3yeMEle B HacTOoAmeM »OOKYMeHTe, TIIOHATHH B
OaHHOM 00JacTu TexXHUKM M OTHOCATCA B LeJIOM K TeMIepatrype,
HalopMyMep, K TeMIepaType peaKluM, TO eCTb K TeMIepaType KOMHATH,
B KOTOPOWM OCYIEeCTBJIAT B3auUMOIEVCTBMEe, HalIpuMep, IpM TeMIepaType
oT mpuMepHo 20 °C mo npumMmepHo 30 °C.

CriocOOr HNpUMEHEHUS

CoemmHeHre 1 WJIM eT0O COJb IIpPencTaBJgeT Cco00M MHITHUOUTOP
Benka BET w® cJjlegoBaTeJIbHO IIOJIe3HO OJ4 JieueHMsa 3aboJieBaHUM U
PacCTPOMCTE, CBA3aHHHEX C aKTMBHOCTbI 0OeJikoB BET. JJIS OINMCAHHEIX B
HacToAmeM IOKYyMeHTe IIPpMMeHEeHMM MOXHO IIPMMEHATH Jiodne  QOpPMH
coemmHeHusa 1, BKJoUas JioOoM M3 BapMaHTOB pealM3aluM HaCTOAMeTO

MBO@peTeHMH, OIIMCaHHEIX B HaCTOAIlEeM ITOKYyMEHTE.
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CoenvHeHre 1 MOXeT MHIMOMPOBATHL ONOMH WJIM HEeCKOJIBKO OeJIKOB
BET BRD2, BRD3, BRD4 m BRD-t. B HeKOTOpPHX BapMaHTax peaju3aluu
HacTodAmero M300peTeHrAa CcoelrHeHMe 1 CeJIEKTHMBHO MHIUOMPpYeT OIUH
i 6oJiee OeyqkoB BET 1[0 CpaBHEHMK C IOpyITuMu. «CeJIeKTUBHBII»
O3HauvaeT, UYTO YyKas3aHHOEe COeOUHEHMEe CBA3BBaeT WM MWHIUOUPYET
feJlok BET c foJibmen adPMHHOCTEIO W 20OPEeKTUBHOCTEIO,
COOTBETCTBEHHO, II0 CpPaBHEHMIO C B2TaJIOHOM, TakMM Kak OpyTroi ©OeJlok
BET. Hamnpumep, yKaszsaHHOEe COeOUHeHMe MOXeT OHTb CeJIEKTHUBHBEM II0
oTHomeHM© k BRD2 no cpaBHeHuioo c BRD3, BRD4 m BRD-t, cCceJIeKTHMBHBEM
no oTHomeHM K BRD3 1o cpaBHeHuMio C BRDZ, BRD4 wum BRD-t,
CeJIEKTMBHEM I[I0 OTHoWeHMK K BRD4 no cpaBHeHuo ¢ BRD2, BRD3 m BRD-
£, WIM CeJIEKTMBHEIM II0 OTHOmEeHMK K BRD-t mno cpaBHeHuMo c BRD2,
BRD3 wm BRD4. B HeKOTOPHX BapMaHTax peajgu3aluy HacCToAWeI'o
N300peTeHNsa yKa3aHHOEe COeOMHeHMe MHIUOUpYyeT OBa WK 0oJiee OeJIKOB
BET wmmm Bce ©Oenxku BET. OOHUHO CEJIEKTHMBHOCTL MOXeT OBITH IIO
MeHbBIIEV Mepe IOIPMMEPHO 5L-KpaTHOM, II0 MeHBIleV Mepe OpuMepHO 10-
KpaTHOM, IIO MeHbIlell Mepe OpuMepHO 20-KpaTHOM, I[IO MeHBIIel Mepe
npuMepHo bLO0-KpaTHOM, IO MeHbIeM Mepe IpuMepHO 100-xKpaTHOM, IO
MeHbIIeV Mepe NOpuMepHO 200-KpaTHOM, IO MeHBIeM Mepe OpuMepHOo 500-
KpaTHOM WMJIM IO MeHbIleM Mepe OpuMepHO 1000-KpaTHOM.

[IosTOMy cCcoeIMHeHMe 1 T[IPUMEeHMMO HOJA JIedeHUsS OIIOoCpelyeMbIX
BesxkoM  BET 3aboJieBaHu. TepMuH «orocpenyemMoe BesikoM  BET
paccTpoMcTBO» MM «BET-omocpenyeMoe pPacCTPOMCTBO» OTHOCUTCSA K
JoBOMYy PacCTpOMCTBY, 3aboJieBaHU WMJIM COCTOSHMIO, IIPU KOTOPOM OIMH
i 0OoJiee OeyikoB BET, Takmx kak BRD2, BRD3, BRD4 wu/mim BRD-t,
WM MxX MyTaHT, WI'paeT poJib, WIM YKa3aHHOe 3aboJieBaHue WK
COCTOsSHME CBSA3aHH C BKCIOpeccue’ WM aKTUBHOCTBI OIHOTO WJIM
HeCKOJIbkux Oejyikoe BET. TakuMm obOpa3oM, coelVMHeHMe 1 B KauecCTBe
MHIMOMTOpa 0OesikoB BET MOXHO I[IPUMEHATH OJIS JIeUeHMSA WM YyMeHBIIEHUS
TIKeCTH 3abojleBaHUMM UM COCTOSAHMM, IIPpM KOTOpHX Oejnxku BET, Taxkwue
xkak BRD2, BRD3, BRD4 wu/mygmu BRD-t, WiIM MX MyTaHT, KaK M3BECTHO,
NIpanT BaXHYK POJb.

BaboJjlepaHUa U COCTOSAHWA, KOTOpPEE I[IOOHanTCd JIeUeHUI C
IpUMeHeHeM  COeIVMHEHUH 1 COTJIaCHO HacToAmeMy  M300peTeHMb,
BKJIOUAKT, HO He OI'pPaHMuUMBAaTCA MMM, PaK M IpyIMe OpoJiMbepaTUBHEE

3aboJieraHu4g, ayTOVMMMYHHOE 3aboJIeraHue, XPOHMNUYECKNUE



44

BOCHIAIUTEJIbHEIe 3abojieBaHMA, OCTpPLEEe BOCIHAJUTEJIbHEEe 3abojieBaHusd,
CelCHC ¥ BUPYCHYKD MHOEeKUMID. YKasaHHBEe 3abojieBaHUsa MOXHO JIeUUTL C
[IOMOIILI0 BBEOEHUS MHIOMBUIOYYMY (HalpuUMeEp, I[IalMeHTyY), HyXIaKoleMyCs
B JIeUEHUH, TepaleBTUUECKN HSOOeKTUBHOT'O KOJMUEeCTBa WM  JOS3H
coemmHeHusa 1 wam Jo6oTo M3 eTr0  BapMaHTOB pealMs3aluM, WK
comepxamer wux OdapMaleBTUUECKOM KOMIIO3UUIMM. HacToammui OOKYMEHT
TakXxe OTHOCUTCS K TBeploM odopMe coeluHeHMS 1 miIM k JodoMy U3
BapMaHTOB €TI0 peajluszaluu wWin dapMaleBTUUECKOM KOMIIO3ULINUMK, UX
comepxameu, OJIA  TIPpUMMeHeHusa  OJd  JeueHus BET-omocpemoBaHHOTO
3aboJiIeRaHuAa I paccTporcTBa. Takxe IpenyoXeHOo IpUMeHeHre
TBepOo¥ GopME coeIMHeHMS 1 MM J0OOoT0 M3 BapMaHTOB ee peasu3alluu
MiIM  QapMakKoJIOTMUEeCKOM KOMIIOBUIINWM, coIepXalel Mux, B IIOJYUYeHUU
JIEKaApPCTBEHHOTO CpeIlcTBa oJ4a JleueHud BET-0oIoCpegoBaHHOT'O
3aboJyieBaHUA MM PacCTPOMCTRA.

BaboJjieBaHMd, KOTOPHE MOXHO JIE€UMTH C IIOMOmMBI COeIVMHeHusa 1,

BRJIOYAKT BMIOE pPakKa. YKa3aHHEE BUIOH Para MOT'YT BRJIKYaTb, HO He

OTpaHVUMBAaTCS UMM, paxK HaOIlOUeuHMKOB, AllMHOBHYID  KJIETOUHYIO
KaplMHOMY, HeBpPOMy CJIYXOBOT'O HepBa, aKpaJlbHYD JIEHTUIMHO3HYIO
MeJIaHOMY , aKpPOCIUPOMY, OCTPHM D03MHOQUIILHEIM  JIEMKOS3, OCTPHIM
SPUTPOUIOHBIN JIEMKO3, OCTPHM JmuMdoBJiac THEM JIENKO3, OCTPHIM

MeTakKapuoOJIaCTHHM JIeMKO3, OCTPBEM MOHOLMTAPHHM JIeMKO3, OCTPHM
IIpOMHUEJIOJIEMKO S, ameHOKapPLUMHOMY, aoeHOKMUCTO3HYIO KapLVHOMY,
agjeHoOMY, AaleHOMATOMIHYI ONOHTOTEeHHYI OIIyXOoJlb, aIeHOCKBaMO3HYI
KaplMHOMY, HOBoOOpas0OBaHMEe B AKMPOBOM TKAaHM, KapPLUMHOMY  KOPEH
HaOIOUYeuHMKOB, Jlenkos/Jaumpomy T-KIETOK  B3POCJHX, arpeCCUBHEM
Jenkoz HK-kJjeToOK, CBA3aHHyKw co CllMIOoM JmMOOMYy, aJIEBEOJIAPHYIO
padooMMOoCapKoOMy, aJIbBeOJIAPHYID MATKYID CapKoMy, aMeJlofJlacTHUUYeCcKYIo
dpndpomy, aHallJIaCTUUEeCKYIO KPYIIHOKJIE TOUHYIO JINMOOMY ,
aHalJlaCTUUeCKUY pak MUTOBMIOHOM XeJie3H, aHTMOMMMYyHOOJacToOMHYID T-
KJIEeTOUHYID JHMMOOMY, aAHTMOMMOJIMIIOMY, aHI'MOCAapKOMy, acCTPOLMUTOMY,
ATUIINYUHYID TEepaTOUMOHO-PalIOMOHYI OIIYXO0JIb, XPOHUYUECKUNM B-KJI@TOUHHIM
JIMMOOJIeMKO3, B-KJEeTOUHHM NOPOJMMOOLUMTAPHEI JIeEMKO3, B-KJIEeTOUHYID
JauMboMy, ©Oaz3alIbHO-KJIETOUHYHD KaplLMHOMY, Pak XeJJUHHX IIyTel, pak
MOUeBOTO IIYy3HpsA, OJacToMy, Ppak KOCTHM, OINyxXOoJIb bBbpeHHepa, OIyXoJb
EpayHa, JuMmbpomMy BepkKuTTa, pakK MOJIOUHOM XKeJie3H, pak Mo3Ta,

KapurMHOMy, KaplMHOMY 1in situ, KapluMHOCApKOMY, OIIYXOJb Xpdma,
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LIEMEHTOMY , MMEJIOUIHYO capkKoMmy, XOHIOPOMY, XOPIOMY,
XOPUOKAPLUHOMY , nannjijioMy XOPOUIaJIbHOT'O CILJIeTeHUHd,
CBEeTJIOKJIETOUHHM pPak I[I0UKM, KpPaHMOQapMHIMOMY, KOXHYID T-KJIEeTOUHYIO
JauMGoMy, PpakK MmeVKM MaTKM, KOJIOpeKTaJIbHEM pak, ©OoJie3HB [Jleroca,
OECMOILJIaCTUUECKYID MEJIKOKPYIJIOKJIETOUHYI  OIIYXOJIb, oudpdysHyr B-
KPYIIHOKJIE TOUHYIO JIMMPOMY , OU35MOPUOILIIaCTUUECKYIO
HeMpOoRIUTeJIMaJIbHY  OIIYyXOJlb, OMCTEepPMUHOMY , SMOPMOHAJILHEM — pak,
HOBOOOpa30BaHMUe SHIOKPUHHEIX xejes, OIIYX0OJIb SHIOIEePMaJIbHOTO
CUHYyCa, CBASAHHYID C DHTepomaTtuel T-KJIETOUHYID JMMOOMY, pak
OMmeBONa, BKJOUEHHBM ILJIon, Oubpomy, ©¢ubpocapkoMy, O(GOJIMKYJIIAPHYIO
JuMboMy, OGOJIIIMKYJISAPHEIM pakK MIUTOBMIHOM XeJIe3H, TaHIJIMOHEBPOMY,
pak IBeHaIllaTUIIEPCTHOMN KMUIIKHA , OITyXO0JIb IIOJIOBHEIX KJIETOK,
recTallMOHHYI XOPUOKAPLMHOMY , ITMTaHTOKJIETOUHYIO pmubpobiacToMy,
TUTAaHTOKJIETOUHYIO OIIyXOJIb KJIETOK KOCTH, TJIMaJILHYIO OIIYyXOJIb,

MyJIETUOOPMHYID TJIMOBJaCcTOMY, ITJIMOMY, TUIMOMATO3 T'OJIOBHOTO MO3Ta,

TJIIOKAaTOHOMY , TOHaIOOJIaCTOMY, TPaHyJIe30KIJISTOUHYIO OIIYXOJIb,
TMHaHOpoOJlacToMy, pak XeJJUHOTO IIy3HpS, pakK XeJjyIkKa, JenKos
BOPCUCTEIX KJIETOK, TeMaHTHMoBJIacCTOMY , pak TOJIOBH " meu,
TeMaHTHUOIePULIUTOMY, reMaToJIOTHUeCKHre 3JI0KaUeCTBEHHHE

HOBOOOpasoraHmAa, TrernarobjacToMy, T-KIJIEeTOUHYID JMKMOOMY I[IeUeHU U
ceJle3eHKM, JuMOOoMy XOIXKMHA, HEXODXKKMHCKYI JMMOOMY, MHBABUBHYIO
OUYaroBYK KaplLMHOMY, PakK KUIIeUHUKa, pak IIOUKM, pakK TopTaHu,
3JIOKAUeCTBEHHOE JIEHTHUTO, CMEPTEeJILHYI CPeIMHHYIO KapLVHOMY,
JIeMKo3, ONyXOJIb  KJIeTOokK JleMmoura, JIUTIOCapKoOMy, pak JIeTKOoToO,
JuMbaHTHOMY, JMMPaHIMOCAPKOMY, JuUMbOSIMTEIMOMY, JMMOOMY, OCTPHIM
JIMMPOJIEeMKO 3, OCTPHIM MMeJI00JIaCTHRM Jerkos, XPOHWUECKUM
JIMMOOLMTapHEM JIeVKo3, pakK IIeueHM, MeJIKOKJIeTOUHHM pak JIeT'KoTo,
HeMeJIKOKJIETOUHEM pak Jerkoro, JuMmpoMy MALT-THUIIa, 3JI0KAUEeCTBEHHVYIO
OMOPOBHYK THUCTUMOLUMTOMY, 3JIOKAUECTBEHHYI I[IepUPepnUYecKyrn OIIyXOJib
HEPBHEIX oBoJIouekK, 3JIOKAUYECTBEHHYID TPUTOH-OIIYXOJIb, JIMMp oMy

MAaHTUMHEX KJIETOK, JUMMOOMY M3 B-KJIeTOK MAapIMHAJBLHOM BOHH, JEWKO?3

TYUHBIX KJIETOK, MeIMacCTHHAJILHYI OIIYyXOJIb I[TOJIOBEIX KJIETOK,
MeOyJIJISPHEM pPak MOJIOUHOM XeJle3H, MeOYJJIAPHEM pPakK MUTOBUIHOMN
XeJlesH, MenyJiofjiacToMy, MeJIaHOMY, MEeHMHIMOMY , pak KJIETOK

MepkeJig, Me30TeJIMOMY, MeTacTaTUUeCKYD VYPOTeJMaJbHYID KaplUMHOMY,

CMEIaHHYK  OITYyXOJIb Mwosijiepa, KOJIJIOMIOHYIO OITYyXOJIb, MHOXECTBEHHYIO
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MMeJIOMY, HOBoOOpa30oBaHMEe B MHIIEUHOM TKaHM, TPUOOBUIHHM MMKOS3,
MMKCOMIOHYI JIMTIOCapKOMYy, MUKCOMY, MUKCOCapKOMY, KapLUMHOMY
HOCOTJIOTKM, HEBPMHOMY, HelpobJacToMy, Helpodmbpomy, HEBPHHOMY,
HOIOYJIAPHYIO MeJIaHOMY, pax riasa, OJIUTOaCTPOLUTOMY ,
OJIUTOOEHIPOIJIMOMY, OHKOLUTOMY, MEHMHIMOMY OOOJIOUKM 3BPUTEJIBHOI'O
HepBa, OIyxXOoJib IJIal3HOTO HepBa, pakK IOJIOCTHM pTa, OCTeOCapKoMy,
paK AMUHMKOB, OIIYXOJb IlaHKOCTa, MNanuJIJISPpHBM pak IMTOBUIHOM
XeJle3H, napal'aHIJIMoOMYy, nmMHeaJobjlacToMy, IMHEOUMTOMY,
IUTYULIMTOMY, aIeHOMYy IHMIodM3a, OINYyXOoJk IMIodM3a, I1JIa3MOLUTOMY,
IOJIMBMOPMOMY , JIMMOOMY M[IPpeIlleCTBEHHUMKOBR T-JIMMPOOJIaCTOB, I[IE€PBUUHYIO
JuMboMy LIeHTpaJlbHOM HepBHOM CHMCTeMbl, JuMboMy IIOJIOCTeM TeJa,
IIePBUUHLEM I[IepUTOHeaJIbHEM pak, pakK IOpelcTaTeJIbHOM XKeJle3H, pak
IIOIKEJIYOOUHOM XeJle3H, pakK TJIOTKM, IICeBIOMMKCOMY OpPIMMHEL, pPak
IIOUKM, TIOUEUHHEM MeIyJUJIAPHEM pakx, peTuHobJacToMy, padmoMmoMy,
padooMrMocapKoMy, npeobpa3oBaHue Puxrepa, pak IOpAMOM — KUIIKM,
CapkKoMy, WMBaAHHOMATO3, CEMMHOMY, OIyXOJIb KJIeTOK CepToJiM, OIyXOJb
CTPOMHL IIOJIOBOTO TsXa SAWYHMKOB, pPaK M3 I[IEePCTHEBUIHEX KJIETOK, pak
KOXM, CHUHME MEeJIKOKPYIJIOKJIETOUHEE OIIYyXOJM, MEeJIKOKJIETOUHHM pak,
capkoMy MATKMX TKaHel, COMaATOCTATHUHOMY, DIUTEJIMOMY  MOIOHKMN,
OIIYXOJIb CIIMHEL, JImMboMy MapTru1HaJbHOM 30HH CeJIe3eHKH,
[JIOCKOKJIETOUHY KapLMHOMY, CHMHOBMAJIBHYK CapkKoMy, OoJie3Hb CesapH,
MEJIKOKJIETOUHEM paK KUIleUHMKa, ILJIOCKOKJIETOUHHM pak, pak XeJyokKa,
T-KJIeTOUHYI JHMMPOMY, Pak gIMUKa, TeKoMY, pPak IMTOBUIHOM XeJIes3H,
KaplLMHOMY IIepexXOIHEX KJIeTOK, pakK TopJa, pakK MOoUeBOI'O IIPOTOKA,
MOUEIIOJIOBOV pak, YypOoTelMaJlbHYKn KaplMHOMY, YBeallbHYl MeJlaHOMY,
pak MaTky, OopoIaBuaTHM pak, ITJMOMY 3pPUTEeJILHOTO IIYyTH, Pak
BYJIbBHI, BaTMHAaJIbHEM pak, MaKpoOTJIODYJIMHEMM S BajibmeHCTpeMa,
OMIYyXOJIb YOpTMHa M ONyXOJb BuiaesMca. B  HeKOTOPHX BapMaHTax
peanm3alunm n300peTeHNd pax MOXET IpencTaBJIaTh cobom
aIeHOKapUVHOMY, JIeVKo3/JIuMboMy T-KJIEeTOK B3POCIEX, pPakK MOUeBOTO
oy3epsg, OjJacToMy, pak KOCTM, pak MOJIOUHOM XeJjle3H, pakK Mo3Ta,
KaplMHOMY, MMEJIOMIHYID CapkoMy, PakK MmeMKM MaTKM, KOJIOpeKTaJlbHBM
pakK, pak IOMmeBOoOa, pPakK »IBeHaOUaTUIEPCTHOM KUIIKM, MYyJbTUOGOPMHYIO
ramobjlacToMy, ITUIMOMY, pPak XeJJUHOT'O IIY3HpPHA, pak XeJlylka, pak
TOJIOBH ¥ Imeu, JuMOoMy XOIXKKMHA, HEeXOIXKMHCKYKD JIMMOOMY, pPak

KMUIIeUHMKAa, pPakK IIOUKM, pak TopTaHM, JeMKos, pak JerKoIo, JuMboMy,
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paxk TIeyeHM, MeEeJIKOKJIETOUHHM paK JeI'KoT'0o, HeMeJIKOKJIEeTOUHEM pak
JIETKOTO, Me30TeJIMOMY, MHOXECTBEHHYID MUEeJIOMY, OCTPHM MUeJIOUIHLIM
JIeMKO3 (oMJI) , IMOOY3HYK KPYIIHOKJIETOUHYK B-KJIEeTOUHYK JIMMOOMY
(OIBKKJI) , pak 1Jlaza, OIYyXOJb OITHUYECKOI'O HepBa, pakK IOoJIOCTU pTa,
pak SAUUYHMKa, OINYXOJb TuUrnodmuza, IMIepBUUHYD JUMMOOMY ILeHTpaJbHOM
HEepPBHOM CMCTEMH, pPakK I[OIpeAcTaTeJIbHOM XeJle3H, pak II0IXeJYIOUHOM
XeJle3e, pak TJIOTKM, Pak IIOUkKM, pak IIpAMOM KMIIKM, CapKoMy, pak
KOXM, OIIyXOJIb CIIMHBE, MeJIKOKJIETOUHHM pakK KUIeUHMKa, pak XeJyIoka,
T-KJIeTOUHY JMMboOMy, Pak AMUKa, pak IUTOBUIOHOM KeJIe3H, pPak
TopJia, MOUEIIOJIOBOV pakK, YypoTelMalbHylh KaplUMHOMY, pPakK MaTKM,
BaTMHAJILHEM pPak MM OIIyxXO0JIb BuIIbMCa.

B HEeKOTOPHX BapMaHTax pealus3allMM HacTodlleTlo U300peTeHud
YKasaHHBEM pakK I[OpenOcTaBjisgeT coboM pakK KPOBETBOPHOM  CUCTEME
(reMaToOJIOTUUECKUN pak) .

B HeKOTOPHX BapMaHTax pealu3aluy Hu300peTeHMa YyKa3aHHHM pak
opencraBJageT coboy MHOXECTBEHHY MHeJIOMY, OCTPHM  MMEJIOMOHEIN
Jermko3 (OMJI) wminv muddys3HYID KPYHNIHOKJIETOUHYID B-KJIEeTOUHYID JMMOOMY
(OIBKKIJI) .

3aboJjieBaHMA, KOTOPHEE MOXHO JIEUMTHL C IIPUMMEeHeHUeM COeIUMHEeHUI
1, Taxkxe BrJUaT MYC-3aBUCHMBEIE BMIOE pakKa, I[IpUMUeM pakK CBS3aH C
II0 MeHBIIeM Mepe OOHOM BKchOpeccuey PHK myc uiIM »sKCOpeccuen 0Oejka
MYC. [TaueHTa JI4 TakKoT'O JIeUeHMI MOXHO MIeHTUOMUMPpOBATEL C
[IOMOIWILI0 OlpelelieHnd »BKcOpeccur PHK myc miaM skchopeccum Oejka MYC
B PaKOBOM TKaHM MJIM KJIeTKax.

BaboJjieBaHMA, KOTOPEE MOXHO JIeuMThb C IIOMOmMbLID cCcoelIVMHeHusa 1,
TakXxe BKJOUAT He3JI0KAaUeCTBEHHEE IPpoJIMbepaTHBHEE PacCCTPOMCTRBA.
[IpuMepH  OPOJIUGEepPaTUBHEHX  PacCTPOMCTEB, KOTOPHE  MOXHO  JIEUUTH,
BKJIOUAKT, HO He OTPaHMUMBAKTCA WMMM: OOOPOKaAUeCTBEHHHE OIIYyXOJIU
MATKMX TKaHeM, OIyXoJM KOCTM, MO3Ta U OIyXOoJM II03BOHOUHUKAE,
OIIYyXOJIU BEKa u opBUTalbHEE Oy XOJIN, Tpa”HyJieMy, JIUTIOMY ,
MEHVMHTMOME, MHOXECTBEHHYK SHIOKPMHHYI HEeOIJIa3ui, HOCOBHEE IIOJIMUIIH,
ONIYyXOJNIXM THUNOPM3a, MIPOJAKTHHOMY, OODOPOKAUECTBEHHYK BHYTPUUEPEIIHYIO
TUIIEePTeH3ulD, CcebopeMHHM KepaTos, IIOJMUIE XeJlyIKa, Y3JIoBoM 300,
KM CTO3HEE HOBOOOpPas3OBaHUA NIOIXKEeJIYOOUHOM  KeJIesH, TeMaHTMOMEHL,
Y3eJIKM Ha T'OJIOCOBHIX CBA3KaX, IIOJIMIE M KUCTH, O00JIe3HbL KacTieMmeHa,

XPOHUUECKYI NUJIIOHMIOAJIbHYyl  OOJIe3HLb, OepMaTopudbpoMy, BOJIOCSHAaA
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KMUCTY, OMOTEHHYI TI'PaHyJIeMy M CHMHIPOM OHOIECKOI'O IIOJIMIIO3Aa.

3aboJieBaHMsA M COCTOSHMSA, KOTOPEE MOXHO JEeUMTEL C IIOMOIBLIO
COeIMHEeHUS 1, Takxe BKJIIOUAOT XPOHUUECKHUE ayTOUMMY HHEIE u
BOCIIAJIMTEJILHEE COCTOAHMS. [IpUMEepPH ayTOMMMYHHEIX M BOCIHAaJMUTEJIbHBIX
COCTOSAHMUIM, KOTOPHE MOXHO JIeUMUTH, BKJOUAT OCTPOe, CBepXoCTpoe

VM XPOHMUeCKOe OTTOPpXeHMe TPaHCIIJIaHTHMPOBAHHEX OpPI'aHOB, OCTPVYIO

nomarpy, OCTpPEIE BOCIIaJIMTEeJIbHEIE pearkumum (Takue Kak OCTPHIM
pecnmpaTopPHLM OMCTPEeCcC—CUHIOPOM u UmeMm1n/ pernepdy sMoHHOe
[IOBpexXnoeHue) , ©oJIe3Hb AnnvcoHa, aramMMaIJioOyIJIMHMMUAL,

aJIepTUYeCKMY PUHUT, aJulepTuio, aJjioneuuio, ©00Jie3Hb AJblIelMepa,
anreHInInUT, aTepoCcKJIepo3, AacTMy, OCTeOapTPHUT, OBEHWUJILHBEM apTpuUT,
rcopraTuyeCcKU apTpuUT, pPeBMaTOUIHEM apTpPuUT, aTonMYeCKUM
IepMaTuT, ayTOMMMYHHYH aJIoTNelril, ayTOMMMyHHBE TeMOJUTUUYeCKrE U
TPOMBOIIMTOIEHNYECKEe COCTOAHUSA, AayTOUMMYHHBEM  THUIONIUTYUTaPU3M,

ayTOVMMMYyHHOE IIOJIMTUJIaHIOYJIAPHOE 3aboJjieraHue, OoJIe3Hb BexueTa,

OyJIJIe 3HEE 3aboJiIeBaHn g KOXMN, XOJIeUUCTUT, XPOHUUECKYI
MUIONOIaTUYEeCKY TPOMOOLUTOIIEHNUECKYIO OyprIypy, XPOHUUECKOE
OBCTPYKTUBHOE 3aboJieBaHue JIETKUX (X03J1) , LHUPPO3 [1e4YeHy,
OereHepaTUuBHOE 3afoJieBaHKue CyCTaBOB, Oenpeccuo, oepMaTuUT,
OIepMaTOMMO3UT, BK3eMY, SHTEPUT, sHUedamnT, TaCTPUTHLIN

TJIOMEPYJIOHeDPUT, I'MTAHTOKJIETOUHHN apTepumT, CHHOIpoM I'viaIacuepa,
cuHnpoMm TI'mieHa-Bappe, TUHIUBUT, OoJIE3HE T'peViBCa, TUPEOUIUT
XammMMoTo, rernaTuT, TUIIOQUBUT, BOCIaJIMTEJIBHOE 3aboJieBaHue
KUIIEeUHMKAa (Boyle3Hr KpoHa M HecHeuUdUUECKMM SA3BEHHHEM KOJMUT),
BOCIHaJIUTEJIbHOE 3aboJieBaHue Taza, CHUHIOPOM pas3ipaXeHHOT'O
KUIleuHMKa, 0OoJesHb KarBacaku, JIIIC-UMHOVLUMPOBAHHEM SHIOTOKCUUECKUN
MoK, MEHVHIUT, pacceSHHHM CKJIEpPO3, MHUOKaApPIOUT, MMUaACTEeHUID,
TPUOOBUIOHEI MMKOS3, MMOBUT, HedpUT, OCTEOMUEJIUT, IaHKpeaTuT,
OoJiesHs [lapKMHCOHAa, I[IepUKapOuT, [IepPHUIMO3HYKD aHeMul, [THEBMOHUL,
[IePBUUHLIM UV apPHBEIN CKJIEPO3UPYIOIMUMA XOJIaHTUT, Y3eJIKOBHIM
roJimapTepuT, rcopmuas, PEeTUHUT, CKJIIEPUT, CKJIEpaOeHuT,
CKRJIEpOIEepMHMI0, CHHYCUT, OoJjie3HL IllerpeHa, Celcuc, CelTUMUYeCKUM MoK,
COJIHEUHHM OXOTI', CUCTEeMHYI KpacCHYI BOJUAaHKY, OTTOPXeHMVe TKaHU
TpaHCIJIaHTaTa, TUPEOUINUT, caxapHe OuabeT I THUIIa, CUHIPOM
Takagacy, ypeTpuT, YBEUT, BAaCKYJIUT, BaCKyJIUT, BKJIOY AN

TUTAaHTOKJIE TOUHBIM aprepmnT, BaCKYJIMT C IIOpaXeHMreM OpI'aHOB, Takom
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KaK IJIOMepyJIOHedpUT, BUTUJIUTO, TpaHyJieMaTos BajibneHcTpeMa U
MaKpoIJIoOyJIMHeM1ID BeTeHepa.

3aboJjieBaHMad M COCTOAHMA, KOTOPHE MOXHO JI€UUTL C IIOMOIBIO
coemmMHeHVAa 1, Takxe BKJIOUALT 3abojieBaHMa U COCTOHAHMA, KOTOPEHE
BOBJIEKAIT BOCIAJMTEJIbHEE peakumuy K MHOeKUMAM C OakTepuamu,
BUpPYCaMM, TIpubkamy, I[apasuTaMM WM MX TOKCHMHaMM, TakKMe Kak
cerncuc, CenTUUeCKU  CHUHIPOM, CenTUUeCcKuy oK, SHIOOTOKCUKOS,
CHMHIPOM CHUCTEMHOTO BOCIIAQJIUTEJIEHOT'O oTBeTa (CCBO), CHUHIPOM
MYyJIETUOPTAaHHOM OUCOYHKLIMM, CHUHOPOM TOKCHMUECKOTO IIoKa, OCTpoe
[IOBpeXneHne JIeTKUX, PICB (CMHOPOM  pPacCcTpOMCTRa OEIXaHW A N
B3POCJIEIX) , OCTPYIO [IOUEUHYID HEeOOCTaTOUHOCTE, MOJIHVMEHO CHHIM
TenaTuT, OXOTIM, OCTPHM TIaHKpeaTUT, I[IOCJeolepalMOHHEE CUHIPOMH,
capkoumos, peakuum I'epkcrelMepa, D2HIedaluT, MUEJIUT, MeHUHTUT,
MaJdapusa, Trocnoma, CCBO, ceBA3aHHEHE C BUPYCHBMM MHOEKUIMAMU, TaKUMU
Kak TPUII, OIOSACHBAaKIMUM JIMImalM, IPOCTOM TeplleC UM KOPOHaBUPYC.

3aboJjieBaHUsa, KOTOPHEE MOXHO JIeuMThb C IIOMOWEBK CcoeOuHeHWsa 1,
BKJIOUAT BUPYCHHe UHOekIUM. IIpHMMepH BUPYCHHX MHOEeKLMM, KOTOpPHEe
MOTYT OHITH BELUJIEUEHEH], BKJIOYAT BUPYC SnmrerHa-Bapp, BUPYC
rernaTmTa B, BUPYC rernaTmuTa cC, BUPYC Teplieca, BUPYC
VMMYyHOIOeduuUuTa UYeJIOBeKa, BUPYC IIAlMIJIJIOMEl UYeJIOBeKa, aleHOBUPYC,
INokceMpyCc u npyrme [ITHK BuUpyCH Ha  OCHOBe SIIMCOM. ITosTOMY
cCoenMHeHMre 1 MOXHO [IPMMEHATE njsa JleueHmAa 3aboJieBaHUM u
COCTOSAHUM, TaKMX KaK MHOeKUIMM ¥ peakKTHUBaALUM IIPOCTOTO TIepleca,
TeplecH Ty0, MHbOekIMM U peakKTHMBaLMM OIOACHBAKIIETIO Iepllieca,
BeTpsHasd OcCla, OINOACHBAalmMY JMmalk, BUPYC [NaluJIJIOMEL UYeJIOBeKa,
HeolJla3susa WeWkyM MaTKM, aleHOBUPYCHHeEe UuHbeKUIMM, B TOM UMCIE
OCTpPOEe pPeCHMpaTOopHBEEe 3abojieBaHMe ¥ IIOKCBUMPYCHEE MHOEeKLUUM, TaKue
KakK KOpPOBLA OCHa, HaTypaJlbHas OCla M BUPYC adpMKaHCKOM JIUXOpalKM
CBUHel. B HeKOTOPHX BapMaHTax pealu3allMM HacCToAmeTo Wu300peTeHUus
coemuHeHVe 1 MOXHO IMIPMMEHATL OJA JIeUeHMS BUPYCHHX MVHOeKLUM
NanuJIJIOME YeJIOBeKa KOXM WMJIM DIUTEeNUA MelKM MaTKHU.

BaboJjieBaHMd M COCTOAHMA, KOTOPHE MOXHO JI€UUTL C I[IOMOILIO
coemuHeHus 1, TaKXe BKJIOUYAKT COCTOAHMUA, KOTOPHE CBA3aHH C
HieMrUYeCKU-pernepdy 3MOHHEM [IOBPEXIEeHMEM. [TprMe prL OO0 OHBIX
COCTOSHMUM BKJIOUAKT, HO He OT'PaHMUMBAKLTCHA MMM, COCTOSHUA, TaKue

Kak MHbapkT MMoOKapna, HepedpOoBaCKYJIAPHYID  UIIEMMO (MHCYJILT) ,
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OCTpHE KOPOHAPHEE CUHIPOMEL, [IOUYeUHOEe pPellepdy3MOHHOE IIOBPEeXIeHNeE,
TPpaHCILJIaHTaluo OpPT'aHOE, WYHTUPOBaHUE KOpOHapHOM apTepuu,
OpOoLenypPE B YCJOBUAX MCKYCCTBEHHOTO KpOBOOOpaWleHMA U SMOOJIMIO
JIETKOTO, [IouekK, euyeHu, KeJIYOOUHO—KUIIEeUHOT'O TpakTa NI
nepubpepnueCckoy KOHEUHOCTEN.

CoemuHeHre 1 TakxXe I[IPUMEHMMO OJIs JIeUeHMsS PacCCTPONCTB
JIMIMIOHOTO oBMeHa nyrem perynmupoBaHnA APO-AL, TakKMx Kak
TUIIepPXOJIeCTEepPUMHEMU S, aTepockJepos U 0oJe3Hb AJblTelMmepa.

CoenuHeHMe 1 TakXe IIOJIe3HO MOJA JiedeHUS OOUOPO3HHX COCTOSHUM,
TaKmUx KakK  MAOMONaTUUYEeCKUMN JIETOUHHM dmbpos, dmnbpos [IoUekK,
[IoCJIeollepallMOHHAasA CTPUKTYpa, KeJlouMOoHoe ofpa30oBaHMe, CKRJIEpOoIepMMs
u oubpo3 cepnla.

CoeIVHeHNE 1 Takxe MOXHO [IPUMEeHATE OJIs JleueHms
0OTalBEMOJIOTMUECKNX [IPU3HAKOEB, TakKUX KaK CyXOCThb IJlas.

CoennHeHMe 1 TakXe MOXHO IIPUMEHSATHL OJA JiedeHUs 3aboJieBaHUM
cepnla, TaKKX KaK cepleuHasd HeOOCTaTOUHOCTLH.

[Ipy NOpMMeHeHMM B HaCTOAIleM NOKYMeHTe, TepMUH "IpUBeIeHMEe B
KoHTakKT" COOTBETCTBYEeT OOBeIMHEHMI  yKa3aHHBX  (QYHKIMOHAJIbHEX
rpynn B in  vitro cucremMe wmiIM 1in  vivo cucTeMme. Hanpumep,
"mpuBeleHre B KoOHTakT" ©Oeska BET ¢ coenuHeHueM 1 (HanopuMmep,
TBepIoM dopMoOM coengMHeHMsa 1, TaKoM KakK TBephas KpUCTaJllIMuecKasd
bopma) BRJKUAET BBeleHMEe COelIMHeHMS 1 MHOIMBUAYYMY WU [IalUeHTYy,
TakoMy Kak uUeJIoBeK, uMelmum ©Oejox BET, a Takxe, HalpuMep,
BBeleHUE TBEepIOOn bopMEL CoenVHEHU S COTJIaCHO HaCcToAlleMy
n3o0bpeTennrio B obOpasell, KOTOPHM COIEPXUT KJISTOUHHEM WM OUMIIEHHEM
openapatT, comepxamuit 6ejiok BET.

[Ipy OpUMeHeHUM B HaCTOAIleM OOKyMeHTe TepMMH "MHIMBUOYYM"
iy "mnaumeHT", IPMMEeHSEeMBEe B3alMMO3aMeHSeMO, COOTBETCTBYIRT JIOOMY
XMBOTHOMY, B TOM UMCJe MIEKOIUTAKIVM, IPellOoUTUTEeJIEHO MBIIY,
KpHCe, OpyI'MM I'pPH3YHaM, KpoJmukaM, cobakaM, KOIKaM, CBUHbE,
KpyIIHOMYy poraToMy CKOTyY, OBLe, JiollamaM WM I[IpuMaTaM ¥ HaumdoJiee
IPEenIouYTUTEJIEHO JIOLAM.

[Tpn [IPUMEeHEeHUN B HacTodlleM OOKYMEHTEe BHpaXeHNE
"TepalleBTUUECKM SOPEeKTUBHOE KOJIMUECTBO" COOTBETCTBYET KOJMUUECTBY
AKTMBHOT'O COeOMHeHUd WM QapMaleBTUUeCKOI'0 CpelCTBa, BHBHBAKIEMY

OMOJIOTUUECKUM WM MeOULMHCKUN oTBET, KOTOpoOe O@HB.py?KI/IBaeTCF[ B
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TKaH, cucTeMe, KMBOTHOM, N4 VMHIVNBUOYYMa NI JeJloBeKa
nuccJenopaTesyieM, BeTepMHapOM, BpauoM WM OpyTMM BpadoM.

[Ipy NOpMMeHeHMNM B HAaCTOAIleM OOKYMeHTe TepMMH '"JjleunThs" wWiu
"JledeHue" COOTBeTCTBYeT MHIMOMpOBaHMI 3aboJieBaHULg;  HallpuMep,
VHIVOMPOBaHMIO 3aboJieBaHuULg, COCTOAHUA W paccTpoMcTBa N4
VHOVMBUAOYYMa, KOTOPHM MCHHTHBAET WIM OeMOHCTPUPYET IaTOJIOTMIO WU
CUMIITOMaTHKy 3aboJieBaHu, COCTOSHUA WM paccTpomcTBa (T.e.,
yTHeTas [najibHelInee pPa3BUTHE [IAaTOJOTUM U/WIM  CUMITOMATUKU) ; U
YMEHBIIEHMID  MHTEHCHUBHOCTHU 3ab0JIeBaHUA; HallpuMep, YMeHBIIEHWI
MHTEeHCUBHOCTHU 3aboJieBaHUA, COCTOSAHUSA NI paccTporCcTBa Yy
VMHIUBUAYYMa, KOTOPHM MUCHIHTHBAeT WM HOEeMOHCTPUPYET TMaTOJIOTUI WU
CUMIITOMaTUKy 3abojiIieBaHMsa, COCTOSHMA WM paccTpoucTBa (T.e.,
KYyTIMpOBaHMe IMaToJIOTUM U/UJIM CUMITOMATUKM), Takoe KakK YyMeHbIleHUe
TOKeCTU 3aboJieBaHMUA.

[Ipy NpMMEeHeHMM B HaCTOMAlleM IOKYMeHTe TepMMH "IpenorTspawmaTs”
i "npemoTBpalleHMe" COOTBETCTBYET MIpeloTBpalleHVI 3aboJieBaHudg;
HanpuMep, OpeloTBpalleHVK 3aboJlIeBaHMs, COCTOSHMSA WM PacCTPOMCTRA
Y MHIUBUIYYMa, KOTOPHIM MOXeT OHTE IIpedpaclloJioXeH K 3abojleBaHub,
COCTOSHMIO WMJIM PacCTPOMCTBY, HO elle He MCIHTHBaeT WJIM He
OEMOHCTPUPYET IIaTOJIOTMIO MJIM CUMITOMATHUKY 3abojieBaHMUA.

KoMOuHMPDOBAHHEIE CHOCOOBl JIEUEeHUSA

CoenuHeHre 1 MOXHO IIPMMEHATHL B KOMOMHMPOBAHHEIX CIloco0ax
JleueHMsa, IIpM DTOM COeIMHeHre 1 BBOOAT B COUETaHUM C IJIpyIMMA
MeToOoaMM  JIeUeHUH, TakyMM  KakK  BBeIOeHMe ogHOTO WM  BoJiee
OOIIOJIHUT €JIb HEIX TepalleBTUUYeCKMUX aTeHTOB. JOIOJIHNTeJIb HEE
TepalleBTUUECKMe CpelNCcTBa, KaK OpaBUJIO, MNPedCTaBJIALT coBOoM OBOBUHO
IpUMeHsdeMble IJI JIedeHUSI KOHKPETHOI'O COCTOSHMS, KOTOpOoe IMIOIOJIEeXUT
JIEUeHUD. HOIOJIHU T eJIb HEE TepalleBTUUeCKUE CpeICcTBa MOT'YT
comepXaThb, HallpuMep, XVMMOTepalleBTUYeCKUeE cpelcCcTea,
[IPOTUEBOBOCIIAJINTEJILHEE CpelCTBa, CTepOMIH, MWMMyHOIEIpeCCaHTH, a
Takxe WMHIMOMTOPH Bcr-Abl, Fl1t-3, RAF, FAK wm JAK-KMHaA3H IJIA
JledeHMsa CBSA3aHHHX C Oejyxkamu BET 3abojieBaHuM, pPacCCTPOWUCTB WU
COCTOSHUM . OmHO NI BoJiee OOIIOJIHUT &JIb HEIX bapMalleBTUUECKUX
CPeICTB MOXHO BBOIOUTEL I[IalMeHTY ONHOBPEMEHHO WMJIM IIOCJIeIOBaTEJILHO.

B HeKOTOpPHX BapMaHTax peajn3aluunr MnN300peTeHUud CcoeOuHeHMe 1

MOXHO IIPMMEHATD B KOMOMHALIUN C TepalleBTMYeCKIMM cperncreoM,
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KOTOpOe HalleJIeHO Ha SOUTeHEe TUYEeCKUN PeryiaTop. [TprMe s
SIUTEeHEeTUUEeCKUX PEeTYJIATOPOB BKJIOYAT TMCTOHOBEE
JIM3UHMe TUIITpaHCchepasH, TMCTOHOBEIE APTIMHMHME TUIITPaHChepa 3L,
TMCTOHOBEIE oeMeTujia e, TMCTOHOBEIE OealleTUJIasH, TMCTOHOBEIE
aleTniiassl u MeTuJITpaHchepa 3t IOHK. VHTHMOMTOPH TMCTOHOBEIX

DealleTJia3 BKJIOYAKT, HallpmMep, BOpPMHOCTAaT.

Hoiisa JIeUueHNMA Pakra n IPYITHUX HpOﬂM@GpaTMBHMX s3adoJieBaHUM

COeIIMHeHNe 1 MOXHO IIPVMIMEHATDE B KOMOMHAaLIUN C
XVMMOTepalleBTHYe CKVIMIA CpenCcTBaMM MJinm TPy IT'VIMA
aHTMHponM@epaTMBHHMM cpencCcTBaMlI. CoenmHeHMe 1 TakKXxe MOXHO

IIPMMEHATE B KOMOMHAaLIUN C HeKapCTBeHHOﬁ Tepanmeﬁ, Taxkom Kakr
XMpyprmuecrad oOllepalrd WIM JiydeBad Teparim4a, HaliprMep, I'aMMa-—
M3JIy4dYeHNre, paormoTepalilma IIYy4YKOM HeﬁTpOHOB, pamroTepallMd IIYy4YKOM
SJIEKTPOHOB, IIPOTOHHAA Tepalrnm4a, 6anMTepaHMH n CHMCTeMHEIE

pPamrMoaKTVMBHEIE W3OTOIIH. Hpmmepm IIoOXOoOAINMX XVMMMOTepalleBTUUYEeCKUMX

CpelCTB BRJIIIOU AT JIIOOBIE ns3: aBapenmukca, aJlboecJIeMKuHa,
areMTy3ymMaba, aJIMTPETVMHONMHAa, aJlJIoITypMHOJIa , ajJiTpeTaMlMHa,
aHacTpo30oJia, TPVMOKCHIIa MEINE AKa , acllapal'MMiHasH, asallTrIVHa ,

Oepaumsymaba, OekcapoTeHa, OJjieoMulLMHa, OopTeszoMbM, OopTesoMuba,

oycybdaHa BHYTPUBEHHO, BycynbdaHa OopaJbHO, KaJIlyCcTepoHa,
KaneuuTaduHa, KapOoriaTmHa, KapMyCTMHa, HeTykcumaba,
XJiopaMbyLuuia, LMCIJIaTUHa, KJIamopubuHa, kJIobapabuHa,
umMrJopochammoa, unrTapabuHa, ODaxkapbas3uHa, OaKTMHOMMLVHA,

oajbTelapruHa  HaTpu4g, oDazaTuHmuba, oDayHopyOMLIMHAE, oneurTaduHa,
DeHWJIeMKMHa, IeHuWJIeMKMHa IMQJIMTOKCa, JIeKcpal3okKcaHa, m»OolleTakceda,
OOKCOopyOMLMHA, OIPOMOCTAaHOJIOHA IponMoHaTa, skyJIm3ymMaba,
SIVPYOULIVHE, SpJIOTUHMOA, SCTpaMyCcTHrHaE, 3TOIO3UIAa dochdara,
2TONO3UIOAa, HBKCeMecTaHa, oouiIrpacTvMa, OQIOKCYypUIMHa, OoJaylapabuHa,
bTopypauniia, oyJIBecTpaHTa, ITeduTrMHMDa, ITeMUMTabrHa, ITeMTy3yMaba
o30TaMULIVHAE , TocepeJiMHa aluerara, TUCTpeJIMHAa aueTara,
ndpuTymMoMada TUYKCeTaHa, nnapyomuimnHa, ndpocoammoa, MaTMHMUOAa
MesuJaTa, MHTepdepoHa aJesda 2a, VPMHOTEKAaHa, JJanaTmuHuba
OUTO3UIIaTa, JleHaJIuIooMmUIa, JIeTpo30Ja, JIEMKOBOPMHA, Jeyrupojnna
alnerara, JeraMmszoJia, JIOMYCTHHA, MeXJIOpeTaM/Ha, MeTecTpoJa
aleTaTa, MeJjipajlaHa, MepKalTolypMHa, MeToTpeKcaTa, MeTOoKcaJleHa,

MUTOMUIIMHaAa C, MMUTOTaHa, MVTOKCaHTPOHa, HaHIOPOJIOHa @eHHpOHMOHaTa,
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HeJlapabuHa, HOopeTyMOMaba, OKCaJIUILJIaTHUHa, nakJmMTakcela,
namMmuaopoHaTa, naHuTymymada, nsracraprasH, IsTdMIrpacTmuMa,
[IeMeTpeKcena IMHaTPpuUsa, I[IeHToCTaTuHa, OulodpoMaHa, ILIIMKaMULMHE,
npokapbasuHa, XMHaKpUHa, pacbypuKasHl, purykcuMatda,
pykcoInuTuHMOa, copabeHmba, CTPEeNTO30LUMHa, CYHUTHMHUOa, CyHUTHMHUOA
MajleaTa, TaMokcubeHa, TeMO30JIOMMIOa, TEeHUIIO3UIOa, TeCTOoJIaKTOHa,
TajJuIoM1Ia, THMOTYaHMHa, THMOTEela, TOIoTeKaHa, TopeMudeHa,
To3UTyMOMaba, TpacTy3yMaba, TPeTHMHOMHAa, ypPpaMyCTHMHa, BaJlpyOulLMHa,
BMHOJaCTHUHA, BMHKPMCTHUHA, BMHOpPeJOuHa, BOpMHOCTATA n
30JIepoHaTa.

IOia JledeHMAa paka UM IpyTux OpoJudpepaTUBHEIX 3aboJieBaHuMl
coenMHeHre 1 MOXHO IMPMMEHATE B KOMOMHALIMM C PYKCOJIUTHUHMOOM.

CoenuHeHMe 1 MOXHO IIPMMEHATH B KOMOMHaLWM C OIOHMM WM OoJiee
VHTUOUTOpaMn KOHTPOJIbHEIX TOUeK VMMYHHOT O OTBETA. [TprMepH
VHTUOUTOPOB KOHTPOJIbHEIX TOUeK VMMYHHOTO oTBETAa BKJIOYAT
VHTUOUTOPE MOJIEKYJI KOHTPOJIBHEIX TOUEK MMMYHHOT'O OTBeTa, TakKue Kak
cbz27, CDbh28, (D40, CD122, CDSe6, CD73, CD47, 0X40, GITR, CSFI1R,
JAK, PI3K ogmeJjsbTa, PI3K rammMma, TAM, aprmHaszy, CD137 (Takxe
M3BEeCTHHEM kak 4-1BB), IC0OS, A2AR, B7-H3, B7-H4, BTLA, CTLA-4,
LAG3, TIM3, VISTA, PD-1, PD-L1 m PD-LZ2. B HeKOTOPHX BapMaHTax
peanr3aluy HacTOAWero M300peTeHMa yKa3aHHas MOJIeKyJla KOHTPOJIbHBIX
TOUEK MMMYyHHOTO OTBeTa IIpelcTaBJigeT cof0o¥ CTUMYJIUPYIYID MOJEKYJTY
KOHTPOJIBHHEX TOUEeK MMMYHHOTO OTBeTa, BHOpaHHyK w©u3 CD27, CD28,
CDh40, IC0OS, 0X40, GITR m CD137. B HeKOTOPHX BapMaHTax peain3allumn
HacToAmero wu3ofpeTeHMa yKa3aHHas MOJIeKyJla KOHTPOJIBHHX  TOUeK
MMMYHHOTO oTBeTa npencraejgeT cobou VHTUOUPYIYO MOJIEKYITY
KOHTPOJIBHHX TOUeK WMMMYyHHOT'O OTBeTa, BeOpaHHYILD u3 A2AR, B7-H3,
B7-H4, BTLA, CTLA-4, 1IDO, KIR, LAG3, PD-1, TIM3 wm VISTA. B
HEKOTOPEX BapMaHTax pealM3allMyM HaCTOAMeTro M300peTeHMsa COeOMHEHUS
COTJIaCHO HaCTOAMeMYy MW300peTeHMK MOXHO IIPUMMEHATH B KOMOMHALIUMM C
OOHVMM WM 0OoJiee areHTaMu, BHOpPaHHEIMM U3 uHIHOuUTOPpOoB  KIR,
VMHIMOUTOpaMu TIGIT, MHIUOUTOPOB LAIRI, VHIUOUTOPOB CD160,
MHIUOUTOPOER 2B4 m mHIrubuTopoB Oera TGER.

B HeKOTOpPHX BapMaHTax peaju3aluy HacToAlero M300peTeHusd
MHITUOUTOP MOJIEKYJIEL KOHTPOJILHOM TOUKMU VIMMYHHOTO oTBETA

nopencrTaBjyfgeT cobou aHTu-PD1 aHTUTesO0, aHTu-PD-L1 aHTUTeJIO WU
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aHnTu-CTLA-4 aHTUTeJIO.

B HeKOTOpPHX BapMaHTax peajiM3aluM HaCTOoAWleIo MN300peTeHnd
YKa3aHHEM MHITUOWUTOP MOJIEKYJIEl KOHTPOJIBHOM TOUKM MMMyHHOTO OTBETa
npencrTaBjfgeT cobor wumHIMOMTOPp PD-1, HalopuMep, MOHOKJIOHAJIBHOE
aHT—-PD-1 aHTUTeJIO. B HEKOTOPHX BapMaHTax peajM3aluM HacCTOAMeI'o
n300peTeHNA yKaszaHHOe MOHOKJIOHAJIbHOE anTu—-PD-1 AHTUTEJIO
opencraBJjgeT coboM HUMBOJIyMad, nemOposmsyMad (Takxke M3BECTHHEM Kak
MK-3475), muouwimayma®, SHR-1210, PDRO0O1 wmiam AMP-224. B HEKOTOPHX
BapMaHTax peannusaunmnum HacTOoAmero n3obpeTeHmA yKaszsaHHoOe
MOHOKJIOHAJIbHOEe aHTu-PD-1 aHTHUTeJIOo IIpencTaBJgeT coBoM HMBOJIYMad
Wiy neMBposmnsyMad®. B HEeKOTOPHEX BapMaHTax peajiM3allMM HacCTOAMEeTro
n300peTeHua yKasaHHOoe anTu—-PD1 aHTUTEJIO npencraBidgeT cobon
nemMbposmsymMabd.

B HeKOTOpPHX BapMaHTax pealiM3aluy HaCcTOoAllel'o UN300peTeHnd
YKa3aHHEM MHTUOUTOP MOJIeKYJIE KOHTPOJIBHOM TOUKM MMMYyHHOTO OTRBETa
nopencTaBJsgeT cobor wuHIMOuTOp PD-L1, HaopuMep, MOHOKJIOHAJIBHOE
aHT—-PD-L1 aHTUTeJiIO. B HeKOTOPHX BapMaHTax peajiM3aluM HaCTOAWLeIO
n3obpeTeHmUA YyKas3aHHOe MOHOKJIOHAJIbHOE antu—-PD-L1 aHTHUTEJIO
npencrTaejdgaeT cobom BMS-935559, MEDI4736, MPDL3280A (Takxe
M3BEeCTHEM kak RG7446) wmimm MSB0O010718C. B HEeKOTOPHX BapMaHTax
peagM3alMy HaACTOAmMEIo M300peTeHMA YKasz3aHHOE MOHOKJIOHAJIbHOE aHTHU-—
PD-L1 aHTUTeJIO HpencTaBJseT cobor MPDL3280A wujau MEDI4736.

B HeKOTOpHX BapMaHTax peaiM3aluy HacCTOoAMeIro M300peTeHUd
YKa3aHHBEM MHTUOUTOP MOJIEKYJIE KOHTPOJIbLHOM TOUKM MMMYyHHOTO OTBEeTa
npencraBjsgeT cobor mHTMOMTOP CTLA-4, HalpuMep, anTu—-CTLA-4
AHTUTEJIO . B HEKOTOPHIX BapMaHTax peannsanmum HaCcTOoAWeI'o
n300peTeHUda YyKa3aHHOe aHTM-CTLA-4 aHTHUTeJIo TIIpelcTaBIgeT cobon
UIINJINMyMa0 .

B HeKOTOpPHX BapMaHTax pealiM3aluM HaCTOoAWler'o UN300peTeHnd
YKa3aHHEM MHTUOWUTOP MOJIeKYJIE KOHTPOJIBHOM TOUKM MMMYyHHOTO OTBETa
nopencTaBJgeT cobo¥ uHTMOUTOp LAG3, HanpuMmep, aHTU-LAG3 aHTUTEJIO.
B HEeKOTOPHX BapMaHTax peanmuzanumnmn HaCcTOAmero n300peTeHud
yKa3aHHOEe MOHOKJIOHAJIbHOe aHTM-LAG3 aHTUTEeJIO MOpeAcCTaBJigeT cobon
BMS-986016 mmm LAG525.

B HeKOTOpPHX BapMaHTax peajM3aluM HaCTOAWEero M300peTeHnd

yKaBaHHBIﬁ MHI‘I/I@MTOp MOJIEKYJIEL KOHTpOJ’IbHOﬁ TOUKM VIMMYHHOI'O OTBETAa
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nopencTaBJysgeT cobo uHIMOUTOPp GITR, HanpuMmep, aHTU-GITR aHTUTEJO.
B HEKOTOPEIX BapMaHTax peanmusaunum HaCcTOAmMero n300peTeHnd
ykKasaHHOoe aHTM-GITR aHTUTeJIO OpencTaBjisgeT cobor TRX518 wmiam MK-
4166.

B HeKOTOpPHX BapMaHTax peajlM3aluM HaCTOAWEero MU300peTeHnd
YKasaHHEM MHIUOUTOP MOJIEKYJIE KOHTPOJIBEHOM TOUKM MMMYyHHOT'O OTEBETA
npencrTaBjsgeT cobor uMHTUOMTOp O0X40, HamnpuMep, aHTU-0X40 aHTUTEJIO
i Oejoxk cymaHusa  0X40L. B HeKOTOpHIX BapMaHTax peajmsalumu
HacToAmero mu3obpeTeHMA yKaz3aHHOe aHTUM-0X40 aHTHUTEeJIO HIpencTaBJIsgeT
coborm MEDIOL62. B HeKOTOPHX BapMaHTax pealu3alluM HaCTOAMeIro
n300peTeHUda YyKa3aHHBM OeJilok cJuaHusa O0X40L mnpeXcTaBjsgeT cobon
MEDI6383.

CoenvHeHre 1 MOXHO IIPMMEHATH B KOMOMHaLUMM C ONOHUM WM OoJiee
areHTaMM OJA JedeHMSa Takux 3abojleBaHUN, KakK pakK. B HeKOTOPHX
BapMaHTax peajlM3alyM HacTOoAMeTo M300peTeHMsa YyKas3aHHBM aTleHT
OpeIcTaBJgeT COOOM aJKWUIMPYKRIMUM areHT, MWHIUOUTOP IPpOTeacOoMH,
KOPTUKOCTEPOUL VI VIMMY HOMO Iy JINP YIMMNT areHT. [TprMepE
AJIKMJIMPYRIIETO areHTa BKJKUYaKT LMKJIoQochammn (CY), MendasanH (MEL)
¥ OeHODaMyCTMH. B HeKOTOPEX BapMaHTax peajuM3aluy HaCTOAMEIro

n300peTeHrs YyKaszaHHHEY MHIUOUTOP [IPOTeacoMH I[IpelcTaBiigeT codoln

kapbrizoMuo . B  HEKOTOPHIX BapMaHTax  pealmM3aluy  HaCTOAmMEeIO
n300peTeHnd YKa3aHHHM KOPTUKOCTEPOUI npeIncTaBJIgeT cobon
nmexkcamMeTazoH (DEX). B HEKOTOPHX BapMaHTax peajJus3allMyM HaCTOAMeI O

n300peTeHrss  YKa3aHHHEM  MMMYyHOMOIYJIMPYIOMMM  ar'eHT  IIpeIncTaBJisgeT
cobom JenHampomun (LEN) wmiam momMaJmmpmommn (POM) .

IOig JledyeHMS  ayTOMMMYHHBEIX  WMJIM  BOCIAJUTEJILHEX  COCTOSHUM
coemuHeHre 1 MOXHO BBOIMUTL B KOMOMHALIMM C KOPTUKOCTEPOMIOM,
TakMM Kak TPpUMaMIMHOJIOH, »OeKcaMeTas30H, OQJIYOLMHOJIOH, KOPTHU30H,
OPeOHU30JIOH MM (QJIYMEeTOJIOH.

IOiag JledyeHMS  ayTOMMMYHHBIX  MJIM  BOCIAJUTEJILHEX  COCTOSHUMN

coenMHeHre 1 MOXHO BBOIMTE B KOMOMHALIMM C WMMMYyHOJIEIpPeCCaHTOM,
TakMM Kak QJIYOLMHOJIOH alleToHun (Retisert®), pumexcosion (AL-2178,

Vexol, Alcon) maM LUMKJIOCIOPHMH (Restasis®).
IOj1g JedyeHMSa  ayTOMMMYHHBX WMJIM  BOCHAJUTEJBHEX  COCTOSHUMN

COoeIIMHeHNne 1 MOXHO BBOINMTDb B KOMOMHaUIUU C OoIoMH MJin DoJiee
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TOTOJIHUTEJILHEIMY ~ CpelcTBaMy, BHOpaHHeEIMM u3 Dehydrex™  (Holles
Labs), Civamide (Opko), ruanypoHaTa HaTpua (Vismed, Lantibio/TRB

Chemedia), uukjgocnopuHa (ST-603, Sirion Therapeutics), ARG101(T)

(TecTocTepoH, Argentis), AGR1012(P) (Argentis), »xabeTa HaTpud
(Senju-Ista), redpapHaTa (Santen), 15-(s) -
TUIPOKCUDMKO3aTeTPaeHOBOM KIMCJIOTEL (15(S)-HETE) , LeBMMeJIMHa,
IOOKCHUUMKJIIMHA (ALTY-0501, Alacrity), MMHOUMKJIMHAE, iDestrin™

(NP50301, Nascent Pharmaceuticals), umkJjocmnopuHa A (Novaz22007,
Novagali), OKCHUTETPALUMKIIMHA (Duramycin, MOLI1201, Lantibio),
CF101 (25,3S,4R, 5R) -3, d-ourngpokcu—-5-[6-[ (3-
VonodeHMII) Me TUIIaMUHOIYPUH-9-1J1] ~-N-Me TUJI-OKCoJlaH—2-kapbamMniia,
Can-Fite Biopharma), BOKJIOCIIOPUHA (LX212 WJIN X214, Lux
Biosciences), ARG103 (Agentis), RX-10045 (cHMHTeTHUECKMM aHaJoT
pPe30JIBVHE, Resolvyx), DYN15 (Dyanmis Therapeutics),
puBoTJIMTasoHa (DE0O11, Daiichi Sanko), TB4 (RegeneRx), OPH-01
(Ophtalmis Monaco), PCS101 (Pericor Science), REV1-31
(Evolutec), Lacritin (Senju), pebammnmuma (Otsuka-Novartis), OT-
551 (Othera), PAI-2 (University of Pennsylvania and Temple
University), OWJoKaplMHa, TakKpoJuMyca, IMMekKpoJuMmyca (AMS981,
Novartis), JIoTenpenHoJia sTadboHaTa, pUuTykcumMaba, OMKBadpocoJa
TeTpaHaTpuUsa (INS365, Inspire), KLsS-0611 (Kissei
Pharmaceuticals), »OerMIposnMaHOIPOCTEPOHa, aHakuHpa, sdanms3yMada,
MrKOpeHOJIITa HaTpud, STaHepuenrta (Embrel®), IHUIPOKCUXIIOPOXMHAE,
NGX267 (TorreyPines Therapeutics) wmamM TaamupooMmuna.

B HeKOTOPHIX BapMaHTax pealM3aluyM HaCcToAmero u300peTeHud
coenuHeHre 1 MOXHO BBOIUTHL B KOMOMHAaIMM C OOHMM WM OoJee
areHTaMmu, BHIOpPaHHBMU ns AHTUBMOTUUECKUX, IPOTUBOBUPYCHEIX,
IPOTUBOTPUOKOBEIX, 00e300JMBaIMUX, IPOTUBOBOCHAJUTENIBHEX aTleHTOR,
B TOM UMCJIE CTEPOMIHHX ¥ HEeCTEePOMIHHX NIPOTHUBOBOCHAJUTENbHEX
ATEeHTOBR U [OPOTUBOAJIIEPTUUECKUX  aTeHTOB. IIpyMepH  TOOXOOAMMUX
JIeKapCTBEHHEIX CpencTB BRJIOUAIT AMMHOTJIMKOBUIH, Taxkue Kak
aMMKalMH, TeHTaMMUIMH, ToOpaMMLMH, CTPelITOMUUMVH, HETUJIMUIUH U
KaHaMMIVH; OGTOPXMHOJIOHH, TakMe KakK LIUIOpOodJIoKCalMH, HOPOIOKCAalMH,
odpJiokCaumnH, TpoBadJIOKCALUH, JoMedJIOKCaluH, JleBOQJIIOKCAaLUH u

SHOKCallH;,; Haq_)TT/[pT/I,HI/IH,' CYJIb (]_)OHB.M.T/I,JIBI,’ ITOJIVMMMIMK CVIH ; XHOpan_)eHMKOH;
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HeOMMIIVIH ; IIapaMOMMIIVIH ; ROJIMCTVMETAaT ,; GaLU/ITp allliH ; BaHKOMMIIVIH ;

TeTPaUUKIIUHE; prbamnmH u ero IPOU3BOIHEE («pUbaMIVHEDY) ;
LVKJIOCEPUH ; BeTa-JlaKTaMH; 11ebaJIOCIIOPUHEL; aMbO TEePULIMHEL;
bryxkoHazo; bIyumnTo3MH; HaTaMULVH; MMKOHAa30JI; KeTOKOHAa30JI;

KOPTUKOCTEPOUOE,; IUuKJobeHak; (aypburnpodbeH; KeTOpoJakK; CcylnpodeH;
XPOMOJIVH ; JIOODOKCaMUL ; JIeBOKaBaCTHUH; Habdaz0JuH; aHTa30JIMH ;
beHVMpaMMH; WMIM aHTUOMOTUK TIPYINE asaJiMOoB.

Ipyrre OpMMepH CPpelOcTB, C OIHMM MM ©OoJiee M3 KOTOPHEX TaKxXe
MOXHO KOMOMHMPOBATE IMIPenJIOXKeHHOe COelMHeHMe, BKJKUAKT: JIeueHNVe B
ciaydae 0oJiesHM AJbliTelMepa, TaKoe KaK OOHele3WJ ¥ PUBACTUTMUH;
JleueHre B cJiydae 0OoJie3HM I[lapKMHCOHa, Takoe Kak L-DOPA/kapbunona,
HTaKalloH, POIIMHMPOJI, IpaMUIIeKCOJI, OPOMKPUIITHH, MneproJing,

TPUTEeKCUOeHUIMII M aMaHTaOMH; CPpelCcTBO IJI4 JIeUeHMsS pacCesHHOTO
ckyepo3a (PC), mTakoe kak OeTa-uMHTepbepoH (HanprMmep, Avonex® wu

Rebif®), aunerarT mJaaTvpaMepa ¥ MUTOKCAHTPOH; JieueHMe B CJydae
acTMBl, Takoe KakK aJjifyTepoJl M MOHTeJIYKAaCT; CpelCcTBO IJiS JIeUeHUH
LU300pPEeHNN, Takoe Kak 3UNpeKca, pucnepnali, CEepOKBEJIb u
TaJIoNepuno; IIPOTHUBOBOCIIAIUTEJIEHOE CpencTBoO, Takoe Kak
KOPTUKOCTEPOML, TaKOM KakK »OeKcaMeTas0H WIM [OIpedHu30JioH, OHO-
tiokaTop, IL-1 RA, as3aTUOIPMH, LUUkIJIOopochamMun u cCyJbdacalla3muH;
VMMYyHOMOLOYyJIMpYylllee CPencTBO, B TOM UMCJIe MMMyHOIENPEeCCaHTH,
TakMe Kak LMKJIOCIIOPUH, TaKpOJIUMyC, panaMmMLuH, MUKOQEeHOJIATa
MOdeTII, UHTepdepOH, KOPTUKOCTEepOUI, LIUKIoPochaMmI, az3aTUOIPUH U
cyJbbacajla3uH; HeMpoTpoduueckuy dbaxkTop, TakoM KaK MHIUOUTOP
aleTUIIXOJIMHDCTepasH, VHITUOUTOP MAO, MHTepbepoH,
IIPOTUBOCYNOPOXHOE CPenNCcTBO, OJIOKATOP MOHHOT'O KaHaja, PWIYy30Jl WK
CPeICTBO  IIPOTUB BoJsie3HM  [lapKMHCOHA; CPeICTRO 0JIsg  JledeHusd
CepmeduHO— COCYIOUCTHX 3aboJIeBaHUN, Takoe Kak BeTa-0JI0KaTOpP,
mHIuouTop ACE, IOUypeTHMK, HUTPAaT, OJIOKATOp KaJlbLUMeBHX KaHAaJIOB WK
CTaTMH; CpPeIOCTBO IJA JeudueHusd 3ab®oJieBaHMM IIedeHM, Takoe Kak
KOPTUKOCTEpPOuUn, XOJIeCTHPaM/H, MHTepdepoH n AHTHBUPYCHOE
CpPenCcTBO; CPeOCTBO NIJsA JIeUeHMs PacCTPOMCTEB KpPOBM, TakKoe Kak
KOPTUKOCTEPOUL, IMIPOTUBOJIEMKEMMUECKOe CPelNCTBO MIM (QaKTop pocCTa;
WM CPenOcTBO OJA JiedeHUd MMMYyHOJIOTMUYEeCKMX HeIOCTaTOUHOCTEN,

TaKMX KaK TaMMa-TJIODYJIUH.
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B HEeKOTOpPHX BapMaHTax pealus3allMM HacTodlleTlo M300peTeHud
coenuHeHre 1 BBOOAT B kKoOMOMHaUMM C MHITUOMTOpOM JAK-KMHASEH
(HanpuMep, PYKCOJIUTHUHUOA, ToQaumMTHUHMDA, OapuumMTHmMba, CYT387,
GLPG0634, uJecraypTuHMba, HakpuTuHuba, TGl101348 wunIM CeJIEeKTUBHOTO
MHIMOUTOPA JAK]1-xuHazH) , MHIMOUTOPOB Pim-KuHa 3L (BrJIIOUA A
MHIUOMTOPH OOHOTO wWjau ©Oojiee m3 PIM1, PIM2 u PIM3), MHIUOUTOPOR
PI3-xMHazH, B ToM umucJje PI3K-gejlbTa CeJIeKTUBHHX MWHIUMOUMTOPOB U
MHTUOUTOPOB PI3K MmMMPOKOTO CIeKTpa OeUcTBULA), MWHIUOUTOpoB MEK,
VHTUOUTOPOB LUUKJIMH3aBUCUMOMN KMHa3H, VHTUOUTOPOB b-RAF,
MHIUOMTOPOoE mMTOR, MHIMOMTOPOB NIPOTEeOCOM (HanpuMmep, OopTe3omMub,
KapouiIzoMmnb) , HDAC-MHTUOUTOPOB (HanpuMep, naHo®uHOCTAaTa,
BOpMHOCTAaTa), WHIMMOuUTopoB [JHK-MeTuITpaHcdepasH, oeKxcaMeTasoHa,
MeJdpasiaHa u VMMYHOMOIYJIATOPOB (Taxkmx, Kak JIEHOJIMIOOMM]] "
IIOMaJIMOOMUL) .

CocTaB, JIeKapCTBeHHEEe QOPME M BBeLEHUE

[Tpmn NIpUMeHEeHUN B KauecTBe dpapMalleBTUUECKUX CpelCTB
coenrHeHre 1 (HaOpuMep, TBepAykw G(opMy COenOMHeHMS 1, TaKyln Kak
KpHUcCTaJlJinuecKad TBEepmad dbopma) MOXHO BBOIOUTH B dopme
bapMalleBTUUECKUX  KOMIIO3UIIUM . ST  KOMIIOBUIMM  MOXHO  IIOJIy4YaThb
criocoboM, XOpOolUo M3BECTHHM B QapMalleBTHUUeCKOM oO0JIaCTM TexXHUKMU, U
MOXHO BBOIMTH pPa3JIMUHBEIMKM IIYTAMM, B 3aBUCUMMOCTM OT TOTO, ABJAeTCH
JIM HeoOXoOuMoOe JiedeHMe MEeCTHEM WM CUCTEeMHBEM, ¥ OT ILJomanu,
KOoTOopad HOoIJIexuT obpaboTKe.

BRemeHMre MoOxeT OBTH HapPyXHHM (B TOM UMCIJIe TpaHCcIepMaJlbHEBM,
MU epPMalibHEM, odTaJIBEMOJIOTUUECKM ¥ Ha CIIM3UCTHE  OOOJIOUKY,
BKJIOUAAd MHTpPaHasaJIbHYI, BarMHaJIbHY® W pPeKTaJlbHYKD OOCTaBKY),
VHT aJIALUMOHHEM (HanpuMep, C MNOMOILI  BOBIXAHWUSA Wi  BIOYBaHUSA
IIOPOMKOB WMJIM anpos30jiel, B TOM UMCJe C IIOMOIbI PAaCIBUINTEJIS;
BHYTPUTPAaXeaJibHEM I VHTpPaHa3aJIbHEM) , nepopalibHEM ANEZ)
napeHTepallbHEM. [lapeHTepallbHOe BBeOeHMVe BKIKNUAKT BHYTPUBEHHOE,
BHyTPpHaApPTEepHaJbHOEe, [NOOKOXHOE, BHYTPUOPKIIMHHOE, BHYTPUMHIIEUHOE
WU VHBE KNI I MHQY3UO; WU BHYTPpUUEPEIIHOE, HalpuUMep,
MHTpaTeKaJlbHOE WJIM MHTPaABEHTPUKYJISPHOE BBelleHUe. IllapeHTepallbHOE
BBelIeHMe MOXHO IMIPOBOIMTE B (QOpMe eOMHMUHOM OOJIOCHOWM IO3H, WK
MOXHO OCVYIIECTBJIATE, Halpumep, npu IIOMOIIN HEIPEePHBHOTO

Hepq_)yBT/IOHHOI'O Hacoca. dapMaleBTUUECKME KOMIIO3UIMM M COCTaBH IJiA
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MECTHOT'O BBEeIEeHMS MOTYT BKJKUATH TpaHCIOepMaJlbHBEE ILJIACTHPM, Ma3Wu,
JIOCBLOHH, KpPEeMH, T'eJi1M, KallJ1, CYIIO3UTOPUM, CIPpeu, XUIKOCTU WU
nopomkr. OOBUHEE OQapMalleBTUMUeCKMe HOCUTEJM Ha BOOHOWM, IIOPOMKOBOM
MM MaCJISHOM OCHOBAax, 3alyCTUTeNM M TOMy I[IOoIOOOHOe MOTYT OHTH
HeOOXOOUMEIMY WMJIM XeJlaTeJIbHEMN .

Hacrosmee n3obpeTeHMe TaKxe BKJIOUAET bapmMalleBTHUUECKHUE
KOMIIOBULINM, KOTOPEHE COIOepXaT, B KaudeCTBe aKTMBHOTO MHIpPEeIMeHTa,
coenOMHeHNne 1 wmmm ero bapMalleBTUUECKM  IIpUeMIeMyl  COJib, B
KoMOMHaUUM  C OOHVM  WJIU BoJee bapMalleBTUUECKM  [IpMeMJIeMBEMA
HOCHUTEJNIAMM (BCIOMOTATEeJIbHEMM CpelcTBaMM) . B HEKOTOPHX BapMaHTax
peanr3allMM HaCTOAmMeT'o M300peTeHMA YKasaHHad KOMIIO3ULMA SBJIAETCH
IoOxXomdmel mOJg HapyXHOTO OpuMeHeHUS. IIpM [IOJYUYEeHMM KOMIIO3UIIUMA
comJlacHO HacTodmeMy M300peTeHMI aKTUMBHBM MHTPeOMeHT  OOBUHO
CMENMBAKT co BCIIOMOT @ T&JIbHEM CPenCTRBOM, pas3faBJIgRT
BCIIOMOTATEJILHEM CPedCTBOM MWJIM 3aKJoUalnT B IIOOOOHHM HOCUTEJL, B
bopmMe, HalOpuMmep, KalcyJiel, came, B 0OyMary WIM IPpyTOM KOHTeMNHep.
Korma HaOoOJHUTEJL CJAYXUT pas3baBuUTelleM, OH MOXeT OHThE B (QopMe
TBepIoTo, IIOJYTBEepIoTo WMJIM XMUIOKOTO MaTepHuala, KOTOPHM OeMCTBYET
KaK HallOJIHUTEJIb, HOCUTEJIb WM Ccpela OJd aKTUBHOTO MHIpPelMeHTa.
TakuM oO0Opas30oM, KOMIO3MLUMM MOTYT OHTH B QopMe TabJIeTOK, NIUJIOJb,
[IOPOWKOR, IIaCTUJIOK IJIA paccachHBaHMA, calle, o0O0JaTOK, BIUKCUPOB,
CyCIIeH3ul, SMyJILCUM, PacTBOPOB, CUPOIIOR, anposoJIen (B BHUOE
TBEepOOTO BelecTBa WMJIM B XUIKOM cCcpele), Masel, cCcolepXxamux,
HamnpuMmep, o 10% mo Macce aKTMBHOTO COeIMHeHMHa, MATKUX M TBepIHX
XKeJJaTMHOBHIX  KallcyJ, CYTIIIO3UTOPHUER, CTEPUJIBHEIX PAacTBOPOB IJIA
VHBEKUIVM ¥ CTEePUJILHBEIX YIIAKOBAHHLBIX IIOPOIKOB.

[lpy MOJIyUYeHMM KOMIIOBULIUM COeOMHeHMe 1 MOXHO M3MeJlbYaTh IJIA
oBecnieyeHrsa COOTBETCTBYKIET'O pasMepa dYacTHll Iepeln oOBeOAMHEHUEM C
IPYTVMMM MHIpPeIMeHTaMM. EcCJIM coelrMHeHMe 1 HABJIAeTCHd II0 CYIMEeCTBY
HEPACTBOPKMMEIM, OHO MOXeT OHTH M3MeJIbUEeHO IO Ppas3Mepa YacTHUI, MeHee
uem 200 mem. Ecam coenmHeHMe 1 HABJIAeTCH IO CYINECTBY PaCTBOPVMEM
B BOIe, Pa3Mep YacCTHI MOXHO pPelyJIMpOBaTh IIyTEM WM3MeJIbUeHUS IJIS
oBecrniedeHrd IO CYIECTBY PaBHOMEPHOTO paclpelelJIeHVMS B KOMIIO3ULINN,
HallpuMep, OpuMepHOo 40 Mem.

CoemuHeHMe 1 MOXHO WM3MeJIbUaThk C [IPUMMEHEeHUMEM M3BECTHHX

Inpouenyp IIOMOJIa, TaKMX KakK BJIAKHEI prasMoJI, C IIOJIy4YeHMeM pasMepa
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JyacTul, NOOXOOAMIMX OJA GOPMUPOEBaHMA TalJIeTOK M OJA IPYTUX TUIIOB
[IperapaToB. MeJIKOOMCIIEPCHEIE (B dbopme HaHoOUaCTHIL) COCTAaBEL
coenMHeHMsa 1 MOTYyT OBTEL IIOJIyUeHH crnocofamMu, M3IBECTHEIMM B OaHHOM
ofJlacTM  TeXHUKU, Halpumep, CM. MeXOyHapoIOHYI 3a4dBKy N WO
2002/000196.

HexoToptre I[IPUMMEPH IIOOXO O AU X BCIiOMOT'aTeJIbHEX CpenCcTB
BKJIOUAKT JIaKTO3Y, IEeKCTPpO3y, caxaposy, CoOopbuT, MaHHUT, KpaxXMallH,
axKalmio apaBUNMCKYIO, dbochaT KaJIbLUWI, aJIbTVMHATH, TparakaHT,
XKeJlaTuH, CUJIMKAT KaJIbLWI, MUKPOKPUCTAJIJINUECKYIO LeJJIJIO3Y,
HNOJIMBUMHMJIIIMPPOJIMIOOH, LeJJIIJIO3Y, BOIOY, CHPOI U MeTUJILeJJIJIOo3Y .
YKaszaHHEEe COCTaBH MOTYT OOIOJHUTEJILHO COOepXaTh: CMa3bRanlue
CpencTra, TakKMe KaK TaJlbK, CTeapaT Mar'HMA WM MUHepaJIbHOEe MaclJo;
cMauMpawlyMe CpencTBa; 5SMyJIBTUpyRIMe WM CYCIeHIUpYyKIMe Cpencrsa;
KOHCEepPBaHTH, Takue Kak MeTWJI— nu NPONUITUOPOKCU—OEeH30aTH;
[IOOCJIaCTUTENIM WM apoMaTU23aTOPE. KOMIIOZMIMKM COIJIaCHO HacTodlleMy
M300peTeHND MOTYT OBTH COCTaBJIEHEL TaKMM oBpasomM, UTOOH
ofecneunTs OHCTPOE, OJIUTENILHOE WM 3aMenOJIieHHOe BHCBOOOXIeHUEe
aKTMBHOI'O MHIpeOMeHTa I[IOCJie BBeIeHUd IIallMeHTy C I[IpUMeHeHMEM
nopolelyp, M3BECTHHX B OaHHOM 06JIACTU TEeXHUKM.

KomMrniosmuumm MOTYT OBITE COCTaBJIEHH B CTaHIOapTHOMN
JleKkapCTBEHHOM OopMe, coIepXaley xejaeMoe KOJMUeCTBO YKasz3aHHOTO
aKTMBHOT'O MHIpeOMeHTa. TepMMH "CTaHOapTHHE JeKapCTBEHHEE QOPME"
COOTBETCTBYET dMBUUIeCcKHn OVCKPEeTHEM eImMHMIIaM, [IPUITOOHEIM B
KauecTre e IVMHWYHEIX OO3UPOBKU oJia yeJIoOBeKa n OPpYyTUX
MJIEKOIIUTAKINX, IIpMUeM Kaxiasa CcTaHOapTHad JeKapCTBeHHasa OGopMa
COODEpPXUT 3BapaHee OIpelelJIeHHOEe KOJUUeCTBO aKTMBHOTO MaTepuala,
paccumMTaHHOE Ha IOJIYUeHMe XeJlaeMOT'O TepareBTUUeCcKoTro sodbexTa, B
coueTaHum c IO OXO IO AIMM bapMalleBTUUE CKUM BCIIOMOT'aTeJIbHEM
CPpeloCTBOM.

AKTHMBHOE CcoeIMHeHe  MOXeT OBITH S50OEeKTUBHEIM B  IUPOKOM
OMarnasoHe OO3MPOBOK M eT0, KakK IpaBWJIO, BBOOAT B (QapMalleBTUUECKU
30DeKTUMBHOM KOJMUeCTBe. CJenyeT IIOHMMAaThk, OIOHAKO, 4YTO (QaKTUUeCKU
BBOIOVMMOE KOJIMUECTBO COeOUMHeHMSI OOHUHO OyIeT OoNpelesiIAThbCHA JieuallM
BpauoM B COOTBETCTBUM C COOTBETCTBYIMMM OOCTOATEJIECTBaMM, B TOM
yucie COCTOHAHMEM, ronjexammm JIeUeHN IO, BEIOpaHHEIM criocotboMm

BBell€HNMA, KOHKPEeTHEM BBOIVIMBEIM CO€eIVMHEHMEM, BO3pPacCTOM, Maccom u
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peakuMelr MHIOVMBUOYAJLHOTO IIallMeHTa, TAXeCThlo CHUMIITOMOB Yy IallMeHTa
M TOMY I[NOIOOOHEIM.

IOj1g T[OJyYeHMSa TBEPOHEX KOMIIO3MLIUM, TakKux Kak TabJeTKH,
OCHOBHOM AaKTUBHBI MHTPpeINeHT CMelrBaKnT C bapMalleBTUUECKUM
BCIIOMOTATeJIbHEM CPeOCTBOM C I[OJIYyUeHMEeM TBepIol KOMIO3MUUM IO
npumaHusa eM JeKapCTBeHHOV (GOPMH, KOTopasd COIOEpPXUT OOHOPOIHYIO
CMeCb COeIMHEHMUs, OIMCAaHHOTO B HacCTOLdlleM IOOKyMeHTe. IIpu CCHIIKE
Ha VYKa3aHHHE KOMIIO3UUMM @O OIPpMIAHUS MM JIeKapCTBEeHHOM QOPMH Kak
TOMOTeHHHE, AaKTHBHHM MHIPeOMeHT OOBUHO PpacCcpeIoToueH PaBHOMEPHO
10 BCeMV KOMIIO3UUIUM TakuM oB0pa30M, UTO KOMIOBUIMSI MOXeT OHTh
JIETKO pasneJjieHa Ha OOMHAKOBO 50beKTUBHEE CTaHIOapTHEE
JeKapCTBEHHEEe (QOPME, TakMe KaK TabJleTKy, NWIJIM W KalCYJH.
YKal3aHHYD TBepOyl KOMIO3UIMID OO NPpUIaHMA €M JIeKapCTBEHHOM (QOPME
3aTeM pPa3meligioT Ha CTaHODapTHHEE JeKapCTBeHHBHE (QOPMEL ONMCAHHOT'O
BHIIlE TUIIA.

TabJjeTKM WM OUIIJIM, OIMCAHHEE B HACTOAlleM IOOKYMeHTe, MOTYT
OHITEL TIOKPHTH WJIM COCTABRJIEHH MHEM CIOCOOOM, IOJA TOTO, UYTOOH
oDecCreunTs JIeKapCTBEeHHYLD  dopMy, ofecrneunBanyly IPeUMyIlleCTBO
IPOJIOHTVMPOBAHHOTO HOeMCcTBMA. HanpuMmep, TabjeTKa WM OUIOJIS MOXET
comepXaThb BHYTPEeHHMM ¥ BHENHUM OO3MPOBOUHEI KOMIIOHEHT, IIPUUYEM
IocJieOHUY uMeeT o¢opMy O0OOJIOUKM IIOBEepPX IepBOoTro. [IBa KOMIIOHEHTa
MOTYT OHTH pa3leslIeHH DHTEePOCOJIOUIIBHEIM CJIOEeM, KOTOPHM CJIYXUT IJIg
TOTO, UTOOH IIPOTUBOCTOATE pPa3pVIIEHMI B XKeJyIKe U IIO03BOJIUTH
BHYTPEHHEMY KOMIIOHEHTY MNPOXOOUTE B MHTaKTHOM BUIOE B
OBEeHaAOIaATUIIEPCTHYI KUIIKY WM 3alepXaTbCd IIPpM BEHCBOOOXIOeHMM. I
TaKMX KUMEUHBX CJIOeB WMJIM IOKPHTUM MOXHO IPUMMEHSTH MHOXECTBO
MaTepmraljioB, TaKMe MaTepMralJibl BKJIOUAKT pPan [IOJMMEPHEX KUCIIOT U
cMeceM IIOJIMMEPHEIX KMCJIOT C TakuMM MaTepuajlaMM, KakK meJJiak,
LHeTMJIOBHM CHUPT ¥ alleTaT LeJIJIoJIO3E.

Xunoxkve - QOpMHI, B KOTOPHIX coeIVHeHMe 1 Y  KOMIIO3UIIUH,
ONMCAaHHEIe B HaCToOAmMeM IOKYMeHTe, MOTYT  OHTEL  BKJIIKOUEHH  OJIA
BBeIEeHUA I[epopajlIbHO WM C TIIOMOUWBLID MHBEKIMWM, BKJIOUAKT BOIHEE
PacTBOPEHL, COOTBETCTRYyIIMM 0O0pas3oM  apoMaTU3UPOBAaHHEE CUPOTIIHL,
BOOHEIE WJIM MAaCJISHBEE CYCIEH3MM ¥ apoMaTU3UPOBAHHEE 5BMyJILCUM C
NUIeBEIMM MacjlaMM, TaKMMM KakK XJIOIIKOBOe MacJjio, KYyHXyTHOe Maclo,

KOKOCOBOE MaCJIO I apaxXmcoeoe MacJIo, a Tarxe SJIMKCHPEL n
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IonOoOHEIe OGapMalleBTUUECKMEe HAIOJIHUTEJIM.

KoMmosuumum njsa MHTAJAUUM WM MHCYQOIALMM BRIOUAKT PaCTBOPH
M CyCHeH3MM B QapMaleBTUMUECKU IIPMEeMIIEMHX BOINHEIX WM OpTlaHUYeCKUX
pPacTBOPUTENAX, WM KX CMecH, U Iopomku. Xuoxkue WM TBepOHe
KOMIIOBULMM MOTYT COOepXaThb IIOOXOLAlMe OQapMalleBTUUECKM IIpMeMJIeMBle
BCIIOMOT'aTeJIbLHHE cpencTeBa, Kak ONMCAaHO BHIIE . B HEKOTOPEIX
BapMaHTax peaju3alMy HacCTOoANeI'0 MU300peTeHMs yKasz3aHHBE KOMIIO3ULUA
BBOOAT UYepes POTOBOV WMJIM HOCOBOM IOHXATEJBHHM OYThH IJIS MEeCTHOT'O
WM CUCTEMHOTO 20bexkTa. KoMIO3MUMM MOXHO PACIBEJIATE C IPpUMeHeHUeEM
MHEPTHHX IasoB. PacIeUIeHHEE PacTBOPH MOXHO BIOEIXAThH
HEIOCPeOCTBEHHO M3 pPAaCHEJIARIEero YCTPOMCTBa MM  PAaCHBEJIAKIEES
YCTPOMCTBO MOXeT OHTbH [IPUCOEIMHEeHO K TaMIOHY JIMIEBOM MacKU WK
OHXaTeJIbHOMY allllapaTy C IlepeMeXaklMMCS I[IOJIOXUTEJILHEIM HOaBJIEHUEM.
Komniosuuum B BUIOEe pacTBOpa, CYCIEH3MM WM IIOPOoWKa MOXHO BBOIUTH
IIepopalIbHO WM MHTPpaHasz3aJIJbHO M3 YCTPOMCTB, KOTOPHE HOOCTAaBJIAT
KOMIIO3ULIMM COOTBETCTBYIMM CIOCOOOM.

Kommosuumum njd MeCTHOT'O IIPMMEHEHMHA MOI'yT CONOepXaTb ONWH WJIN
BoJjiee  OOBUHEIX HOCHUTeJIeM. B HEKOTOPHX BapMaHTax pealu3aluu
HacTodAmero M300peTeHMsa MasM MOI'YT COOepXaThb BOLYy UM OOWH WK
BoJjiee THUIOPOQOOHEIX HOCUTEJIeM, BHOpPaHHHX M3, HalpuUMep, XUIKOIT'O
napadmHa, IIPOCTOTI'O AJIKMJIOBOT'O spmpa [IOJIMOKCUS TUJIEHE,
NPONUJIEHTUIMKOJIA, OeJIoT'0 BasejiMHa M TOMYy I[IOOOOHOTO. KoMIos3muum
HOCHTeJIe¥ KpeMOoB MOTYT OHBTL Ha OCHOBEe BOIH B KOMOMHALUM C
JIMLEPMHOM M OOHOM WM 0OoJjlee IPYI'MX KOMIIOHEHTOB, HaIPUMep,
TJIMLIEPUHEMOHOCTEeapaToM, PEG-TJIMLEepMHMOHOCTEapaToM u
LeTUJICTeapUJIOBEM CIIMPTOM. Tesn MOTYT OBITE COCTaBJIEHH C
IIpUMeHeHEeM M30NPONMJIOBOTO CIMPpTa M BOIOH, COOTBETCTBEHHO, B
KoMOMHaUuMM C  OPpYyI'MMM  KOMIIOHEeHTaMu, TakMMM  Kak, HallpuMep,
TJIMLEPUH, TUIPOKCUSTUIILEIJIIIO3a ¥ TOMy IHomoBHoe. CocTaBE IJiA
HapyXHOT'O IIPMMEHEHMS MOXHO COOTBEeTCTBYKIMM 00pasoM YIIaKOBHBATEL B
TyOE, HallpUMep, 100 1, K KOTOPEM Heo0A3aTeJIbHO  I[IPUJIOXEHEL
VMHCTPYKLUMM OJIS JIeYeHMsa OTHeJIbBHOT'O CHMIITOMa, HalpuMep, Icopuasa
WM OPpyTOoTO KOXHOTO 3abojieBaHUA.

KommuecTBO CoOeOMHeHMA WM KOMIIO3SMLMM, BBOIOMMOe IIallMeHTy,
OymeT MeHATbLCA B 3aBUCHMMOCTM OT TOI'O, YTO BBOOAT, OT LeJu

BBEeIIE€HNA, TakKom Kak HpO@MHaKTMKa MJin JIeUueHnre, COCTOAHNMA
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nalnuueHTa, crnocoba BBeOeHMS UM ToOMYy IHOoHoOHOTO. IlpM TepaleBTUUECKUX
[IPMMEeHEeHMAX YKas3aHHBEEe KOMIIO3UMLIMM MOXHO BBOOUTE IallMeHTy, YXe
cTpamapmeMy OT  3abojieBaHud, B KOJMUECTEE, OOCTaTOUHOM  IJIS
JleueHMa WJIM IO MeHBIIeM Mepe IOJS TOI'o, YTOOB YaCcTMUHO OCTAaHOBUTH
CUMMIITOMEL 3afoJleBaHMag U €TI0 OCJOXHEeHuA. O3SQOeKTMBHEE OO3HE OyOyT
3aBMCeTh OT 3aboJjieBaHUAd, COCTOAHMA, KOTOpOe JedaT, a TakKXe OT
pelmeHmusa Jedamero Bpaya B 32aBUMCHMMOCTM OT Takux (QaKTOpOB, Kak
TOXKeCTh 3abojieBaHMA, BO3pacT, Macca, ofllee COCTOAHMe IalMeHTa U
TOMY IIODOOHOE

Kowmmniozsuuumu, BBOOMVMEIE nalumMeHTy, MOTYT OHITH B dbopme
bapmMalleBTUUECKUX KOMIIO 3ULIMUM, OTIMCaHHHBIX BHIIIE . YrxaszaHHHE
KOMIIOBUIIMM MOXHO CTEepMJIM30BATL C  IIOMOILI CHOCOOOB  OOBUHOM
CTEPUIIM3AlVM WJIM MOXHO IIOIBEpPTraThk CTEPUIM3YIRIEMY OUIIbETPOBAHUL.
BonmHEE pPacTBOPH MOXHO YIIAaKOBHBAThH NIJIS [IPMMEeHEeHUSA «KaK eCcTb», WIu
JIMOOUINBUPOBAHEIMM, IIPM STOM YKa3aHHHM JIMOOMIM3MPOBAHHEI IpernapartT
nepen BBeleHMeEM OOBEOMHAKRT CO CTEPWJIBHEIM BOIOHBEIM HocuUTeJsieM. pPH
IpernapaToB C COeIMHeHMEeM OOBUHO COCTaBJIgeT Mexny 3 m 11, OoJee
IpenrnouTuTeJIbHO OoT 5 mo 9 m Hamboljlee IMNPEenNodTUTENIEHO OT 7 mo 8.
CilegyeT IIOHMMaThk, UTO IIPUMEHEHME HEKOTOPHX W3 BHIIEOIIMCaHHEIX
BCIIOMOTATEJIbHHX CPEeOCTB, HOCHUTeJIeM WM CTabuIM3aTOpPOB IIpMBeIeT K
oBpas3oBaHMbD QapMalleBTUUECKUX COJIeN.

TepalneBTUUeCKasa IOO3UPOBKAa COeOMHEeHMS 1 MOXeT BapbMpPOBATHCH
B 3aBMCHMMOCTM, HalpMMep, OT KOHKPEeTHOI'O I[IPMMeHeHMs, IIpM KOTOPOM
OCYIEeCTRBJIAT JieueHre, crnocoba BBelIeHMA COeIMHEeHUsS, 3I00PpOBbA U
COCTOSAHUSA namnreHTa u pemeHms Jedamero Bpauda. Houis W
KOHILeHTpalumsa COenMHEeHUs COoTJIaCcHO HacTodAlleMy  M300peTeHUn B
bapMalleBTUUECKOM KOMIIO3UIUM MOXET BapbMPOBATLCS B 3aBUCHMMOCTU OT
eJioTo pAaAna  (GakTopoB, B TOM UMCIJIe JO3UPOBKU, XMWY E CKUNX
XapaKTepUCTUK (HanpuMep, TUIPOPOBHOCTHM) u oy TH BBEeIOEeHUS.
IosupoBKa, BEPOATHO, 3aBUCUT OT TaKuUxX IepeMeHHEX, KakK THUII WU
CTelleHb TIPOTPeCcCHUpOBaHMa 3aboJiIeBaHMsa MM pacCTpoMcTBa, oO0mero
COCTOSHUE 3I0POBb A KOHKPETHOTO nainuneHTa, OTHOCUTEJILHOM
BMoJIOTUUYEeCKOM 20OPEeKTUBHOCTHU BEIBPaHHOT'O CcoenMHeHUd, cocTaBa
BCIIOMOT'ATe&JIbHOTO CPpeIcTBa M eI'0 INyTM BBeleHMHA. OSOOEeKTUMBHEE OOSH
MOTYT OBTBE DSKCTPAOJMPOBAHE M3 KPMBHX HO3a-OTBET, I[IOJIYUYEHHHX B

in vitro TecT-cucTeMax MJIM TeCT-CHUCTEeMax XMBOTHEIX MOIeJIel.
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Komrniosuuum, OTIMCaHHHE B HacCTOAlEM OOKYMEHTE, MOTYT
OOIIOJIHUTEJIBHO COIepXaThb OOWH VI BoJiee IOIIOJIHUT €JIb HEIX
bapMalleBTUUECKUX arleHTOR, TaKUX Kak XUMUOTEepalleBTUUYECKOE
CpencTro, CTEepousn, IIPOTUBOBOCIANIUTEJIEHOE CoenVHEHUEe VI
VMMYHOIOENpeCCaHT, [IPUMMEPHE KOTOPHX IIPUBEOEHLl BHIIE .

llzo00peTeHre nmajiee OyOeT OOMCaHO O0oJjiee HNOOPOOHO IIPM IIOMOIIM
KOHKPE& THBIX IPVMEPOB . Crlemyomye [IPVMEPH npenHasHaueHH oJjsa
WJIJTIOC TP a TUMBHEIX eJen u He npelHas3HadeHH oJis OTpaHNUYEeHNA
nzobpeTeHuda KakKuM-Jmubo obpaszoM. CHeumaaucT B IaHHOM ob6JacTu
TeXHUKM JIeTKO OIPpeldeIMT pPas3JIMUHEE HeKpUTUUeCKue  IapaMeTpH,
KOTOPHE MOXHO M3MEeHATb WIM MOIOIMOUIMPOBATE C IIOJYYEeHMEeM IIO
CymecTBY Tex Xe pe3yJbTaToB. CoeldMHEeHMSA TIIPMMEPOB, KaK OBUJIO
OBHaAPYXKEHO, MABJAKRTCA MHIUOMUTOpaMM OOHOTO WM O0oJjiee Oeskor BET,
KaK OIMCaHO HUXe.

[IPVME PEI

Mpmmep 1. CunTes 2,2,4-TpuMeTnii-8- (6-MeTHn-7-oxco-6,7-
murugpo-l1H-mmpposo[2,3-c]lnupuamuu-4-ui) —-6- (MeTuncyinsdoHmn) —-2H-
B6enso[b][1l,4]okcasuu-3(4H) ~-oua (CoemmHeHMe 1)

CHMHTEe3 I[IPOMEXYyTOUHOT'O COeOUHEeHUS 5 MpOoBOOUIIM B COOTBETCTBUU

co cxemom 1.

Cxema 1
OQJD
\\ / N 02N .
©/ . HNOgHOAC O:N S~ NBS Na,S,04, TTO/H,0
HO
75-80°C HO JAM®A, k.T. WU
Br .
2man Ia oman Za 3 H2/N1 PeHeﬂ B
1a 2 MeOH
3
O sman 3a
\\ // /O
K;COs /Z[Mq)A
AcCN/H,0
KoCOs, 75 °C aman Sa
4 sman 4a 5 6

Sran la. 4-(MeTuiCyJibQOHMII) —2-HUTPOQeHOoJI (coemmHeHue Z2)

Azo0THYI0O KMcJoTy (69%, 4,2 wmia, 70 MMoJib, 1,2 2KB.) nDodaBigain
B TeueHHMe OIHOM MMHY TE K [IEPEMENNBaEMOMY pacTBoOpy 4-

(MeTHIJICYJIEQOHWMII) PeHoJIa (coeIMHeHMe la, 10 r», 58,1 wMMmMOJB) B
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YKCYCHOM  KUCJIOTe (HOAC, 91 ) IpM KOMHATHOM TeMIepaTrype.
PeakKlIMOHHYK  CMEChH HarpepaJu OO 70 °C, KoTma Habimownallachk
DK30TepMUSa. PeaKUMOHHYK CMeEChb IIepeMellMBaliM IIpu TeMiepaTrype /5-
80°C B TeueHMe 3 uyacoB. JoBaBJAJ M a30THYID KucJoTy (69%, 0,3 M,
5,0 mmoss, 0,086 2KB.) M CMeCh IIepeMellMBaJiM B TEeUeHMEe elle OIHOTO
yaca. PeaKLUMOHHYID CMeCh OXxXJaxXnajlM OO TeMlepaTyps 15°C u mo6aBjsaian

Bony (230 wmjy) . Ilocye mnepeMemmBaHMA B TedeHMe 30 MMHYT IIOJIyUeHHEE
TBepIhle BelecTBa cobupalr OMILTPOBaHMEM, IIPOMEBAJIM BOHOM (2x45

MJI) M CYIMJIXM B BakKyyMe OpM TemiepaType 45°C B TeueHmMe 5 uyacoB C
[IOJIYUYEHMEM HEOUMIEHHOTO IE&JIEBOTO IMIpoIyKTa, 4- (MeTUJICYJbQOHMII) —2-—
HuUTpodeHoJa (coemmHeHme 2, 11,0 1). 3areM yKa3aHHOe HEOUMIIEHHOE
COeIMHEHNVEe 2 PpacTBOpAJM B TerTparuipodyparHe (TI'd, 110 wi1) HOpwu
TeMnepaType 55°C M MemJleHHO »DoOaBJIdAaM TeIlIyl Bomy (45 °C, 275
MJI) . PacTBoOp IMHOCTelNeHHO oxJaxiaJlM IO KOMHATHOM TeMIepaTyph U’
IepeMemBajJM IIPM KOMHATHOM TeMIIepaType B TeueHMe HOUM, 3aTeM
NPpOBOOWIM IajlbHellee oxJlaXIeHMe OO TeMlepaTyph 9°C U IepeMemMrBaliu
opu TeMmIepaType 9°C B TeueHMe OIHOTO uYaca. TBepIbe BelecTBa

cobupanu OUILTPOBaHMEM M CYIMIM B BakKyyMe HOpu TewmrepaType 50°C B
TeueHue HOUM C [IOJIYUeHMEM 4—- (MeTUJICYJIbEQOHWMII) —2—HUTpOdeHOJIa
(coemomHenue 2, 10,15 r, 12,6 1T TeopeTuu., BHxOO 80,6%) B BuUIe
XKEJITOTO IHopolka. CoemmHeHMe 2: XXMC BrumcieHo g C7HgNO4S (M+H) *:
218,0, nojgydeHo: 218,1; H AMP (300 MI'u, IMCO-d¢) & 12,20 (mmp. s,
1H), 8,34 (d, J=2,4 T'u, 1H), 8,00 (dd, J=8,8 Tu, J=2,4 Tu, 1 H),
7,30 (d, J=8,8 T'u, 1H), 3,22 (s, 3H) ppmn.

STan Za. 2-6poM-4- (MeTHUJICYJIBEQOHMII) —6-HUTPOYPEHOJI (COelMHEHHUE
3)

N-BpOMCYKIIVMHUMUL (NBS, 680 T, 3,82 MOJIb, 1,0 2KB. )
Do0aBJdaaM IIpKu TeMmIepaType 0°C K pacTBopY 4- (MeTWUIICYJIBQOHMII) —2-
HuUTpodeHoOJa (coenmHeHme 2, 825 1, 3,8 wMoxdb) B JIMOA (5,9 ua).
Oxjlaxnmammy®n 0OaHo yoananu depes 10 MMHYT UM PeaKUMOHHYID CMeCh
IepeMellMBalX I[IpM KOMHATHOM TeMIepaType B TeueHMe IIBYX YacCoOB.
Korma XXMC nokaszajla 3aBeplleHMe peakKluuu, pobaBiasaiam Bomy (5,9 i) u

CMEeCE IlepenMeliMBaJIMM IIpU KOMHaTHOM TeMIleparType B TeudeHMe OIOHOTIO

yaca. TBepOble BemecTBa OGOUILTPOBAJM, I[IPOMHBAaJIM BOIOM (3x2,5 1) u
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CymMJIM B BakyyMe IIpu TeMiepaType 45°C B TeueHMe HOUM C IIOJIyUYEeHUEM
2-bpoM—-4- (MeTUJICYJIbOOHWMII) —6—-HUTPpOobeHON (coenmHeHuMe 3, 1085 1,
1131,1 © TeopeTnu., BHxXOO 95,9%) B BuUIe XeJTOT'O IOPOMKa, KOTOPHLIM
MCIIOJIB30BaJIM B IocJenyollel peakKuuy ©0e3 HOOINOJIHUTEJIEHOM OUMCTKMU.
CoemmuHeHue 3: XXMC BrUMcIeHo nOJa CrHeBrNOsS (M - H)-: 293,09,
nojydyeHo: 294,0; H AMP (300 MI'wu, OMCO-ds) & 8,33 (d, J=2,0 TIu, 1
H), 8,31 (d, 02,0 T'u, 1H), 3,27 (s, 3H) ppm.

Sran 3a. Z-aMMHO-6-6poM-4- (MeTuICyYJIbQOHMII) QeHOoJI (COedMHEHHUE
4)

BukapbonaT HatTpuda (NaHCOs;, 2,6 kr, 30,95 w™Mojab, 8,8 53KB.)
no0aBJIAIM [OPLUMAMKM B TedeHMe OIHOI'O dYaca K pacTBopy 2-0poM—-4-
(MeTUIICYJIBOOHMII) —6—HUTpOobeHOoNa (coemmHeHMe 3, 1037 1, 3,5 MOJB)
VM TuUgpocylbduTa HaTpepma (Nax35204, TexHMUeckasa umcToTa 85%, 3,15
kr, 15,4 Moy, 4,4 »xB.) B 1:1 cMecu TeTparunpodbypana (TI'd¢, 10
J) m Bonu (10 J1). IOJIyYeHHYK PeaKIUMOHHYK CMECH I[IepeMelMBaliv IIPpU
KOMHaATHOM TeMIlepaType B TeueHMe 2 dYacoB. Korma XXMC noxkasala
3aBeplleHMe peakKluM, YKa3aHHYKD pPeaKUMOHHYID CMEeCh DHBKCTparnMpobBaiu
sTuiaueTaToM (EtOAc, 2 x 10 J). OOBeOMHEHHHE OpIaHUUECKMHEe CJIOU
KOHLUEHTPUPOBAJM IIPM I[IOHVMXEHHOM IaBJjieHuM. OCTaTOK pacTBOPAIN B
sTuilaneTrare (EtOAc, 13 J) ¥ HepaCTBOPUMBEIL MaTepHual YIaJlsalu
buneTpoBaHMeM. OUIBLTPAT BHIIAPUMBAJM [IPU IIOHWXKEHHOM NIaBJIEHUUM C
[IOJIYUEHMEM HEOUMIEHHOTO 2-aMUHO-6-0poM-4- (MeTuJICyJibOOHMII) beHoJIa
(coegunenne 4, 736,5 1, 931,4 1T TeopeTud., BHXOO 79%) B BUIE
BeXeBOT'O IIOPOWMKAa, KOTOPHM MCIOJB30BaAIM B IOCJeIyllel peakuun 06es
najJbHelmer ouncTKM. CoemamHeHne 4: XXMC BrumcieHo nysa C7HsBrNOsS
(M+H)+*: 265,9, nojgyueHo: 266,1; H AMP (300 MIw, IMCO-ds) & 7,15
(d, J=2,4 Tu, 1 H), 7,10 (4, J=2,4 Tu, 1H), 6,8 (mmp. s, 2H),
3,4 (mmp. s, 1H), 3,09 (s, 3H) ppmn.

Sran 4a. 8-6pom~2 ,2 -OAuUMETHUII— 6~ (MeTUJICYJIEQOHMUIT) —2H~
beuzo[b][1,4]okcazuua-3 (4H) -ou (coenguueHme 5)

PacTtBop kapboHaTa kammsa (Kq:CO3, 842 1, 6,1 mosb, 4,15 3KB.)
B BOIE (2,8 JI) no6aBJIAIN K pacTropy 2—-aMUHO—-6-0pomM—4 -
(MeTUJICYJIEQOHMII) PeHoJIa (coemguHeHme 4, 391 1, 1,47 w™MoJb) B
alleTOHUTPpUIIE (8 JI) HOpM KOMHATHOM TeMIepaType. 3aTeM K YyKa3aHHOM

pPeaklLUMOHHOM cMecu B TeueHue 20 MUHYT IIpUM KOMHATHOM TeMIepaType
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nobaBiygaam 2-0poM—2-MeTulnponaHouiabpomun (466 w1, 864 1w, 3,76
MOJIb, 2,56 BKB.) U IIOJYYEHHYK PeakKUMOHHYK CMECH IIepeMelluBalii IIpU
KOMHATHOM TeMIlepaType B TeueHMe Houu. Korma XXMC nokaszaja, UYTO
chopMMpPOBAJIOCH COOTBEeTCTBYKIIEE [IPOMEXYTOUHOE CoelMHeHNe C

OTKPEITEIM KOJIBELIIOM, YKa3aHHYIO PeaKUIMOHHYIO CMeChb HaTrpeBaJit oo

TeMIlepaTyPH 75°C B TeueHNe 6 YacoB. PeaKILMOHHYIO CMeChb
KOHLUEHTPUPOBAJM IPpM I[IOHMXEHHOM HaBJIEHUM HOO IIOJIOBMHE oOheMa.
IODobapjaanmm Bomy (4 J) m 1 H. BOIOH. COJgHVIO KmcJoTy (HCL1, 2,24 i)
M CMecCh IlepeMemMBaJM B TedeHue 15 wMuHyT. TBeplble BelleCTBa

cobupaln QWILTPOBaHMEM, I[IPOMBEIBaJIM BOmow (1,2 J) U CymMIM B

BakyyMe Ipu TeMmreparType 50°C B TeueHMe HOUM C IIOJIYUEeHUEM
HEeOUMIeHHOTO LeJIeBOoT0 IMNPOoAOVKTa (coenmmHeHue 5, 404 1). VYKa3aHHLM
HEeOUMIEeHHE MPOOyKT 3aTeM pacTHUpalM CcO cMeckk bL:1 TenTaHoOB U
MTBE (1,2 J) IOpM KOMHATHOM TeMIepaType B TeueHMe Tpex UYacoB.
TBepHOoe BemMeCTBO cobupalM OUIbBTpalMel, OPOMHEBaIM TenTaHamu (1 JI)
" CYUINIIN B BaKyyMe c [IOJIYyUEHUEM 8-6poM—2, 2—IVMe TUII— 6—
(MmeTHIJICYJIBEQOHMIT) —2H-0eH30 [b] [1, 4] okcasuu-3 (4H) —0oHa (coemmHeHMe
5, 401 r, 491,3 1 TeopeTuu., BHXOH 81,6%, umcroTa 98%) B BUIE
KEeJITO-KOPUYHEBHX IIOPOWKOEB. CoenuHeHre 5: XXMC BHUMCIIEHO IJI4
C11H12BrNO4S (M+H)*: 334,0, mojayuyeHo: 333,9; 1H AMP (300 MI'u, IMCO-
ds) 6 11,10 (s, 1H), 7,74 (d, J=2,0 Tu, 1 H), 7,38 (d, J=2,0 Tu,
1H), 3,22 (s, 3H), 1,46 (s, 6 H) ppmn.

STan Sa. 8-6pom~-2,2,4-TpUMeTHUII— 6~ (METHUIICYJIEYOHIMII) —~2H~
benzo[b][1,4]okcasua-3 (4H) -oH (coenuueHmue 6)

CTekJISHHHM peakTop eMKocThio 200 J  cobupalyM C BEepXHUM
lepeMellBaHueM, TepMoTiapowu, KaleJIbHOM  BOPOHKOM ¥ BIIYCKHEM
OTBEPCTMEM IJIsI as0Ta, U peakKTop OIPOIYBaJlM a30TOM. B yKazsaHHEM
peaxkTop 3arpyxaim IMOA (30,0 JI) n 8-0poM—2, 2—-OVMMe TUII— 6—
(MeTHIICYJIbEQOHMIT) —2H-0en30[b] [1, 4] okca3uu-3 (4H) -oH (coemmHeHUe 5,
3000 1, 8,98 MoJb) M CMecCchb IIepeMellBalM IIpU TeMllepaType
OKpyXawllell CpeIE IO Tex IIop, II0oKa He OBJI IIOJIydeH pPacTBOp. 3aTeM
B peakKkTop 3arpyxXaln kapboHaT kasma (K:COs3, 1371 1, 9,92 wMoJE,
1,11 »xB.) m ™MeTmMomnun (MeI, 1536 o, 0,067 g, 10,83 wmojgw, 1,21
BKB.), NOOOEPXMBAsA IIPM STOM BHYTPEHHIK TeMIepaTypy IIpuMepHO 17

°C. TIOJIyUeHHYID PeakKLMOHHYID CMeCh IIepeMellMBaliM B TeueHMe IIPUMMEPHO
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4 4YacoB, IIOKa 3aBeplieHMe peakKUUM MeTUJIMPOBaHMsS He OBJIO IIOKa3aHOo
c nowmompr BIXX. IuTeeryr BOOy (60,0 JI) 3arpyxalu B peakKTop,
NonmepXrBas BHYTPEHHK TeMepaTypy OpuMepHOo 19°C u  yKa3aHHYD
CMeChb IIlepeMemMBaJM I[IPpU TeMIepaType OKpyXaKlel CpeOu B TedeHUe
npuMepHo 2,5 dYacoB. Teephrle BellecTBa cobupalu OQUILETPOBaHMEM U
BJIQXHEIM OCAIOK IIPOMHBAJM IIMUTbLeBOM Bomou (30,0 J) ® CymuaM Ha
BOBIyXe B TeueHMe IIpuMepHo 15,5 uwacor ¢ nocjenywoumel CYIIKOM B
BakKyyMe IIpM TeMlepaType IpuMepHOo 45°C ¢ MNOJyyeHMeM HeOUMUIEHHOTO
8-0pomM—-2, 2, 4-TpuMe TUJI- 6— (MeTUJICYJIbGOHMII) —2H—
Beuso[b][1,4]okca3uH-3 (4H) -oHa (CoemmHeHue 6, 2834 10, 3127 T
TeopeTnu., BHxonm 90,6%) B BUIe IOopomKa oOT OeJIoOBaTOTO IO XeJITOT'O
uBeTa, KOTOPHM VICIIOJIB 30BaJIN B ocyenymomen peakumnn Bes
IOTOJIHUTEJILHOM ouucTKM. CoemMHeHMe 6: H AMP (400 MI'u, IMCO-ds) O
7,83 (4, J=1,9 Tu, 1H), 7,59 (d, J=1,9 HzZ, 1H), 3,37 (s, 3H),
3,31 (d, J=3,4 T'u, 3H), 1,49 (s, 6H) ppm; 13C AMP (101 MIu, IMCO-
ds) & 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.

CHUHTEe3 IIPOMEXYyTOUHOTO COeIMHeHMA 9 NPpOBOIMIM B COOTBETCTBUU

CO cxeMom 2.
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Cxema 2
N
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| N MeO~ “OMe Br L NO; ,

N7 o~ - \ TI'®, 60 - 76 °C, 91%
LiOMe, IM®A N/ o
10 95 OC, 8‘{, 73% 1 25Man 2b
sman 1b
Br SN NH p-TsCl, NaH Br N—7s 4N HCI B mokcane
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| 5
NZ o~ AM®A. 30 - 58 °C, 100% ‘N/ o 40 °C, 100%
sman 4b
)
12 sman 3b 13
Bra AN Ts NaH, Mel Br N N~Ts
| ~ AM®A, 33 -38 °C, 77% N0
N OH |
sman 5b
14 9

S5ran  1b. (E) 2-(5-6poM—-2-MeTOKCHU~3~HUTDOIUPUAKH-4-1J1) —N, N-
IUMeTHIISTHuIeHaME (coenmuHenmue 11)
K pacTBoOpyY 5-0poM—-2-METOKCU—4—METUIJI-3—HUTPOIIMPUIOMHA

(coegmHenue 10, 508 ©, 2,057 wMojgr) B JIMOA (5,0 J) npobaBiaganmu

MeTaHoJatT Jmtusg (11,5 r», 0,303 mojyn, 0,147 »xB.) B MeTaHoJsie (300
MJI) . PeaKLMOHHYH CMeChb HaTpeBaM 0o TemnepaTypsl 90°C u moGaBiidiu
1, l-ogumMeTOoKCU-N, N-guMeTUJIMeTaHaMH (2180 Mj, 8,0 »KB.) B TeueHHe

10 MyHYT. PeaKIMOHHYID CMeCh IepeMellMBaliM IIpM TeMiIepaType 90-95°C

B TeueHMe Houm. Korma XKXMC rnokaszsajl BaBeplleHMe peaKLUM, YKa3aHHYI

PeakKLMOHHYID CMeCh OoXJaxXxoaljM OO TeMIepaTyps 5°C M uepes3 KaleJlbHYID
BOPOHKY @HO0aBJIAIM JeldsdHyo Bony (12,2 J). CMecb IepeMelMBaJMd B
oxJlaxmammel BaHHe B TeueHMe OIOHOTO Yaca M OocaxIeHHHe TBepObe
BemecTBa coOupalr OQWJIETPOBAHMEM. TBepOrHe BemMecTBa [IPOMBRBAJIU

JeOsSHOV BOIOOM (2 J'I), Cynmijin TIIpM TITIOHMXEeHHOM HOaBJIEHVWNM B TeEeUeHNMe

IBYX YacoB, 3aTeM CYIMJIM B BakyyMe IIpKM TemnepaType 40°C B TeueHue
HOUM c [IoJIydeHnEM HEeoOuMIeHHOT'O (E)-2- (5-6poM—2-MeTOKCHU— 3~
HUTponmMpuamH—-4-wui) -N, N-guMeTuseHpeHaMrHa (coenmHeHne 11, 506 1,
19,2 1 TeopeTHUU., BEIXOnm 81,7%) B BHMIOEe KpPaCHOTO TRBepIoTo

BemecTeBa, KROTOpOEe MCIIOJIE3OBAaJIN B mocJyenymomen pearumnm Oes
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IOMOJIHUTEJILHOM OuMcTKM. CoemmHeHuMe 11: H AMP (300 MI'u, IMCO-ds) O
8,22 (s, 1H), 7,03 (d, J=3,5 I, 1 H), 4,79 (d, J=3,5 Tu, 1H),
3,86 (s, 3H), 2,89 (s, 6H) ppmn.

Sramn 2b. 4-6pomMm-7-MmeToxCcu—-1H-nuppoJio [ 2 ,3-C ] IupunmnH
(coenmuHenmue 12)

[lopomok xeJjeza (Fe, 1085 1, 19,5 mojgbr, 10 BKB.) M YKCYCHYD
KMCJIOTY (HOAC, 4380 w1, 4595 T, 76,5 MOJIBL, 39,3 SKB. )
mocjemoBaTeJIbHO HOOaBJIAIM K pacTBopy (E)-2-(5-6poM—2-MeTOKCHU—3-—
HUTponupuamH—-4-ui) —-N, N-OuMe TUMJI2 TUJIeHa (coenmHeHMe 11, 587 T,
1,95 mose) B TeTparumpodypaHe (TI'®¢, 5,25 1). PeakUMOHHYK CMeECh

HarpeBaJM OO TeMmraepaTypu 40 ©°C, BH3HBAS MeOJEHHYID U YCTOMUMBYIO
3K30TEepMUUECKYD pPeaKlui OO TeMlIepaTypel 77°C B TeueHMe OIOHOTO

yaca. I[locjle TepeMemMBaHMA IIpM TeMiepaType 75°C B TeueHMe eme IBYX
yacoB XXMC 1okasajila 3aBeplleHMe peaKLuu. PeakKUMOHHYID CMECH
oxJlaXmasu no TemrnepaType 50 °C, paszbapjaaam zTuianetraToMm (EtOAc, 4
J) ¥ IepeMemMBaj M IIPpM KOMHATHOM TeMIepaType B TeueHMe HOUMN.
TBepOHe BemMecTBa YyHalaldM OQUIBTPOBaAHMEM Uepes LeJUT, KOTOPHM
IIpOMHEIBAJIM B>TuJaleTaToM (EtOAC, 6 J). OOBbenMHeHHEEe OQWMJIbTPATH
KOHLEHTPUPOBAJM IIPU IIOHWXKEHHOM »OaBJieHMM. OCTaTOK pPacTBOPSAJIU B
sTUIaleTare (EtOAC, 16 ) M  pacTBOpP IIPOMEBaJIM pPacTBOPOM
kapboHaTa HaTpusa (Na2:CO3, 900 r) B BOZme (12 J) ¥ HaCHIEHHBEM
COJIEBEIM pacTBOpOM (2 Ji) . OOBeIMHEHHHE BOINHEE CJIOM SKCTparlupoBaliu
STUJIaleTaToM (EtOAC, 4 7). OBBbeIMHEeHHBHE  OpTaHMUeCKMre  CJIOU
BHIIIAPMBAJIM IIPM IIOHMXEHHOM mHaBJieHMM. HoOaBRJSIM TenTadHw (4 J) u
PACTBOPUTENM yHOAJAIM [OIpY IIOHMXEeHHOM HaBJEeHMM C IIOJIydyeHUeM
HEOUMNEeHHOT O 4-6poM—-T7-MeTOKCU—- 1 H-TIuppoJio [2, 3—c] nupuanHa
(coenuHenne 12, 450 1) KOJMUECTBEHHO B BMIe TEMHOT'O TBEPIOOTO
BelleCTBa, KOTOpOEe  MCIOJb30BalIM B  IIOCJenOyKmel peakuun  0es
naJlbHeumel ouuncTku. CoenuHeHme 12: XXMC BoumcieHo #jasa CsH7BrN:20
(M+H)*: 227,0, nomydeHo: 227,1; H AMP (300 MIu, IMCO-ds) & 7,73
(s, 1H), 7,53 (d4, o=3,0 T141, 1 H), 6,40 (d, J=3,0 Tu, 1H), 3,99
(s, 3H) ppm.

Sran  3b. 4-6pomM-7-MeTOKCH-1-Tosua-1H-niuppotio[2,3-C]IUpUOmnH
(coenmuueHne 13)

603 —Hy OUCIIepCHI I'MIOpKMIa HaTpMA B MHMHepallbHOM MacJje (NaH,



71

120 », 3 moxug, 1,5 2kB.) nobapjdaJM IOPLUMAMM B TedeHMe 15 MMHYT K
PacTBOPY HEOUMIEeHHOTO 4-0poM—7-MeTOKCU—-I1H-UppoJio[2, 3—c]oupuanHa
(coenuHenue 12, 450 1, 1,95 mMmoswr) B IMOA (4,5 J). TewmmnepatTypa
PeakLMOHHOM cMecu mnocTurasa 38 °C. PeaKUMOHHYK CMeCH IIepeMellBalin
B TeueHMre 10 MMHYT Iepel oOXxJaxneHMeM OO TemrnepaTyps 20 °C. OmHOM
nopumer noGaBJAAM I[I-TOJYOJICYJbboHMIXJopun (p-TsCl, 562 1, 2,95
MoJib, 1,5 BKB.) ¥ YyKa3aHHYK® CMeCh IIepeMemlMBaJM IIPpU KOMHATHOM

TeMllepaType B TeueHMe OBYX uYacoB. Korma XXMC rnokaszajia 3aBepleHNre

peaxkumu, no%aBmIIN BOIOY (9 JI) . TBepOue BelleCcTRa cobupannu
buJILTpOBaHMEM, IIPOMHBAaJM BOOOM (2,5 ), 3aTeM pPacTBOPAIU B
sTuilaneTaTe (EtOAc, 5 Jj). PacTBOp HOpOMEBaJM BOIOM (3 JI) . BOOHHM
cJIon OBPaATHO—BKCTPATUPOBAIN 3TUJIalleTaToM (EtOAC, 3 JI.

KoMOVHMpPOBaHHEE OpTaHUUYeCKMe CJIOM KOHIEeHTPUPOBAJIM IPU MHOHMXEHHOM
OaBJIeHUM C TIOJIYUYEeHMEM HeOuMumeHHOoTo 4-0poM-7-MeTokcU-—1-To3mi-I1H-
ovppoJio [2, 3—cloupunuHa (coengmHeHre 13, 801 1) KOJMUECTBEHHO B
BUIE TEMHOTO TBEepPOOTO BelleCTBa, KOTOpoe MCIIOJIL 30BaJIA B
nmocjenyomen peakuum ©es mDajlbHewmey ouucTKM. CoeamHeHMe 13: XXMC
BHUMcJeHo miug CisHi3BrN20s3S (M+H)*: 381, 0; nosaydueno: 381,0; 1H AMP
(300 MI'u, IOMCO-de) 6 8,15 (d, J=3,8 I, 1H), 7,97 (s, 1 H), 7,83
(d, J=8,5 I, 2H), 7,43 (d, J=8,5 T'u, 2H), 6,78 (d, J=3,8 TIwu,
1H), 3,80 (s, 3H), 2,36 (s, 3H) ppmn.

Sran 4b. 4-6pom-1-To3MII-1H-n1uppoJio[2 ,3~C ] aupuamuH—"7-0JI

(coenmuueHmue 14)

HeoumnmeHHBIM 4-0poM-T7-MeToKCHU-1-To3UJI- IH-IUppOoJio [2, 3—
C] OupUOMH (coeguHeHue 13, 801 1, 1,95 wMoJb) pacTBOpPAJIM B
pacTtBOope 4 M HCl1 B 1,4-mmoxcaHe (b,6 J, 22,4 mojab, 11,5 3KkB.) mu

rnepeMemmBangmM IOpy  Temreparype 40-45°C B  Teuenme 12 UacoB.
PeakKUMOHHYH CMeChb KOHLEHTPUPOBAJM IIpX IIOHWXEHHOM HOaBJIEHUU U
OCTaTOK CYCIIEHOIUPOBAJM B DSTUJIOBOM »oupe (Et20, 1,5 ). Treepnwe
BelleCTBa OQOUIILTPOBAJIM M IIOCJEeHOBATEJIEHO IIPOMEBAJIN STUIIOBEM 30MPOM
(Et20, 0,5 ;) wm rentadammu (1 JI) Ieped CYNKOM B BakyyMe IIpU
TeMrepaType 40°C B TeueHMe HOUM C I[IOJIYUEHMEM HEOUMIEHHOTO 4-0poM-—
l-Tosun-I1H-ttimppoJio [2, 3—-clnoupuamH—-7-oya (coenuHeHue 14, 648 1,
716 1T TeopeTnu., BExon 90,5% B TeueHMe Tpex CTaguyi) B BUIE

KeJITOT'O IIopOolIKka, KOTOpBITZ MCIIOJIE3OBAJIM B Hocnenyzomeﬁ peakrumnm Oes
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naJjibHelmen OUMCTKU. CoenmHeHME 14: KXMC BLIUMCJIEHO oJid
C14H11BrN203S (M+H)*: 367,0, noJgayueno: 366,9; H SAMP (300 MIu,
IMCO-ds) 6 11,46 (s, 1H), 8,01 (d4, J=3,5 Tu, 1H), 7,92 (d, J=8,2
I'n, 2H), 7,38 (4, J=8,2 Iu, 2H), 7,33 (s, 1 H), 6,57 (d, J=3,5
T'u, 1H), 2,36 (s, 3H) ppm.

Sran 5b. 4-6poM-6-MmerTnyi-1-To3mii-1,6-guruapo-7H-nuppoJio[2,3-
c]aoupunmH-7-0H (coenmuHeHnue 9)

60%—Hy OUCIIEpCUI TI'MIpKMIa HaTpuUsa B MMHepallbHOM MacJjie (NaH,

132 r, 3,3 mond, 1,2 skB.) nDo6aBJadaJM HOPLUMAMM B TedeHMe 15 MMHYT
K pacTBopy 4-0poM-1-To3UN- IH-1uppoJio- [ 2, 3—c] oupmuanHa—"7-oJja
(coeoguHenne 14, 1000 ©, 2,72 w™Mojab) B JMO®A (5 u). TemmnepatTypa

PeaklMOHHOM CMecUu JocTuraja 39 °C. Iloclle MNepeMemlMBaHUA B TeUeHUE
30 MMHYT peakKUMOHHYK CMeCh OXJaxmalXM »o TeMmnepaType 20 °C.
OobGampjanu wnoimmeTaH (MeI, 205 wmj, 467 1, 3,3 MOJNbL, 1,2 2KB.) U
YKa3aHHYI PEaKLUVMOHHYI CMecCh IepeMellBaIn npu KOMHATHOM
TeMllepaType B TedeHMe 2,5 uwacor. Korpma XXMC mnokaszaljila 3aBeplleHUe
peakuuy, npobaBJasaaM Bony (13 JI) M YKa3aHHYERD pPeakKIMOHHYK CMECh
IepeMellMBaiu B TedeHre 30 MuHYT. TBeplble BelecTBa OUILTPOBAJIM U
IOCJIeIOBaTEJIbHO I[IPOMEBAaJIM Bomou (2,5 J) m renrtaHamm (4 J). 3aTem
TBepOoe BelleCTBO PaCTBOPAIM B IuUxXJiopMeTaHe (IOXM, 9 J) M pacTBOP

[IEPEeHOCUJIM B Pas3meJIMTeJIbHYID BOPOHKY. YIAJAJIM OCTATOUHYK BOIY (~

200 ™). PacTBOop B OUXJIOpMeTaHe of6pabaTeHBaJM CMeChbl CcyJabdaTa
HaTpusa (Naz2S04, 200 T), cuImMKaress (S1i02, 170 T) n
aKTMBMpPOBaHHOTO YyrJjua (20 1©) B TeueHMe OIOHOTO dYaca. TIBeplHe

BemecTBa YyIOaJdaJIM OUIIbTPOBaAHMEM uUepes LeJIMTOBYID Noaymky (750 1) u
LHeJIMTOBYIO IIOOVIIKY IIPOMEIB a&JIn OIUXJIOPMEeTaHOM (OIXM, 3 JI) . K
oBBeIVMHEeHHEIM OQUIbLTpaTaM »pobaBaganam ToJyon (1,2 i) . JuxJjJopMeTaH
yIaJlaly TIPpKM T[IOHMXEeHHOM IaBJIeHMM. I[lOJIyUyeHHHE TBEepIHE BEMEeCTBa B
TOJIYOJIe cobupaiu OUIIL TPORAHUEM, nocjyenoBaTesIbHO TPOMHIB aJIn

ToJiyoJioM (1,2 J) wm TenTaHamu (1,2 J) WM CYIIMIM B BaKyyMe IIpuU

TeMnepaType 40°C B TeueHMe 2 UYaACOB C IIOJyUeHMeM HeOUMIEHHOTO 4-
BpoM—6-MeTuJI-1-To3Mi -1, 6—OUTHMOPO —7H- NOUPPOJIO [2, 3—C]IUpUuonuH-—"7—-—0Ha
(coenuHeHnne 9, 728 1, 1036,2 1 Teoperuu., BEHxOO 70,2%, 99,3%
uycrTora), KOTOpPOE  MCIOJb30BaJiM B I[OCHedOyKllel peakuun  0es

majbHeMmer oumMcTkM. CoeImMHeHMe 9: XXMC BoumcieHo misa CisHizBrN203S
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(M+H)*: 381,0, nomydeHo: 381,0; H AMP (300 MI'u, IMCO-ds) & 8,03
(o, 1 H), 7,93 (m, 2H), 7,78 (s, 1H), 7,41 (m, 2 H), 6,58 (m,
1H), 3,37 (s, 3H), 2,36 (s, 3H) ppmn.

CuHTe3 coenuHeHMs 1 NPOBOIMIIM B COOTBETCTBMM CO CXeMou 3.

Cxema 3

(0]
\\ /O \
0 o) 9
:N
i I;/ Pd(dppf)C|2 KOAc HO  OH NaHCO3;

1,4-1HOKCaH, 06P.XOI. 7 1.4-mmoxcan/H-O, 06p.xo1.
sman 1 sman 2
& Qo
09\'1 S\ IZ\/[eOH/auemOH/H-zenmaH
i
1 N Bomn. NaOH © TT'O/ayemon/n-cenman

Jmokcan/70°C b
P N oman 4
sman 3 H
o Tosun 0
8 HEOYHIL. coequHeHue 1 coenunennue 1

Sraner 1 n 2. 2,2,4-TmpuMmernyi-8- (6-MeTusi-7-0KCco-1-TOo3MII-6,7~
ouruapo-1H-nuppoJio[2,3-Cc ] oupuamuH—-4-uji) -6 - (MeTuJIcyjibQoHMII) —2H~
6eunso(b][1,4]okcasmua-3 (4H) -oH (coenzmHeHHe 8)

CTekKJISHHHM peakTop eMKocThio 100 J1  coBupaluM C BepXHUM
nepeMelmBaHueM, TepMoIlapon, KarneJibHOM BOPOHKOM U BITY CKHEIM
OTBepCTMEeM IJIS as0Ta, W CTeKJISHHEM pPeakTop eMKOCThI 22 JI
cobupaliM C BepxXHMM IIepeMellMBaHMeM, KOHIeHCaTOopoM, TepMoIlapoi,
KareJjibHOM BOPOHKOM M BIIYCKHBEIM OTBepCcTHMEeM @OJd asoTa. Kaxowum
peakTop HOpomyBaJM asoToM. 1,4-mmoxkcaH (15,8 ), 8-bpom-2,2,4-

TPUME TUIJI- 60— (MeTUJICYJIbOOoHMII) —2H-0eHz30 [b] [1,4]0okcasmuH-3 (4H)-oH

(coemmHeHHUe 6, 1008 T, 2,90 MOJIB, 1,05 2KB.),
fuc (mmHakoJaTo) nudop (1472 n, 5,80 w™mojgb, 2,11 3KB.) ¥ aleTarT
kamusa (KOAc, 854 1, 8,70 mMouk, 3,16 BKB.) B3BarpyXalM B peaKToOp

emrkocTrio 100 J. UYepes ykKasz3aHHYKD PeakKIMOHHYK CMeChb 0apOoTUpOBaJu
a30T B TeueHMe 22 MMHYT, 3aTeM 3arpyxaiu Pd(dppf)Cl>-CH2Cl>
(60,08 », 0,07 momb, 0,03 »xB.) U OpoMEBaIM 100-JIMTPOBHM pPeakKToOp

1, 4-ouoxkcaHoOM (0,5 JI) . Uepes PearKUMOHHYIO CMecChb CHOBA&
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BapboTHpoBaliM a30T B TedeHMe 22 MUHYT. I[lOJIYYEeHHYD pPeakKIMOHHYK
CMeChb HarpeBaJiX C OOpaTHBEM XOJOOWJIBHUKOM IO OCTOPOXHOI'O KUIIEHUA
(mpumMmepHO 81  °C) ¥ [IepeMellMBaJiM [OIPpM KUIIgdUeHMM C OOpaTHHEM
XOJIOOUJIBHMKOM B TeueHMe IIpMMepHO 19 Wacor Q0o Tex IOp, IIoka BIXX
He IIoKazajla 3aBeplleHMe I[IepBOM peakKlUMM coueTaHMA. 3aTeM yKaz3aHHYI
PEaKLMOHHYK CMeChb OXJaXOalXM OO TeMIepaTypH IpuMepHOo 28 ©°C.
OTneJsibHO TOTOBUJIM OeTa3MpPOBaHHEM BOOHEIM pacTBOp OukapdoHaTa
HaTpMUsa IIYyTeM TmaTeJIbHOT'O CMemmMBaHua Oukapb®oHaTa HaTpusa (NaHCOs,
578 1, 6,89 w™moJjgew, 2,50 »xB.) M IMTEeBOM BoOmOH (8,3 J) @mo
[IOJIYYEHMA PpacTeopa M 3aTeM I[IpollyCcKaJM a30T uYepe3 pacTBOp B
TeueHNe  [IPUMEPHO 34 MHMHYT. Dera3VpOBaHHEM  BOOHHEM  pPacTBOP
BukapOoHaTa HaTpuUA u 4-0poM-6-MeTWJI—-1-To3wuJi— IH-inppoJio [2, 3-
cloupunuua-7 (6H) —-oH (coemmHenmue 92, 1050 1, 2,75 wMoJk) 3arpyxalin
IocJIeIOoOBaTeJIbHO B peakTop eMmkocTe 100 J1  mOpm  TeMmOepaType
OKpyXaKlel  CpelH. [lojlydeHHYID pPeaKLUMOHHYK CMeChb B peaKTope
eMkocTr 100 J1 HarpeepaJu C OOpPaTHEM XOJOOWUJIBHMKOM IO OCTOPOXHOIO
KUIleHUA (OpuMepHO 89 ©°C) U HepeMellMBaJlM [IPM KUIIAUeHUM C OOpaTHBEM
XOJIOOUJIBHUKOM B TeUeHMe [IPUMEPHO 2,5 YacoB OO TexX I[Iop, Ioka BIXX
He TIIoKazajla 3aBeplleHMe BTOPOM peaKUMM CcodYeTaHMsa. PeaKUMOHHYIO
CMeChb OXJIaXkOalJjiM IO TeMIepaTyph IIpuMepHO 29 ©°C, 3aTeM 3arpyXalu
IUTLEeBYID BOOy (26,3 J) u sTtumjgauneTrar (EtOAc, 39,4 J). YKa3aHHYD
CMeCh IIepeMellMBajiM IIpK TeMllepaType OKpyXallel Ccpelbl B TeueHUe
npuMepHo 19 MMHYT, 3aTeM OMILTpPOBaJ M uepes cijou ueamta (1050 1).
OMIIBTPOBAJIEHYID JIENEeNKYy OIPOMEBaJM >TujaleTaToM (EtOAc, 4,2 ).
OUILTPAT ¥ IIPOMEIBOUHEIM pPacTBOP 3arpyXalr ofBpaTHO B peakTop
emrkocThio 100 J, ¢a3H pa3melidlM UM OoplaHMUeckyln ¢al3y OCTaBJIAIM B
peaxTope. OTHEJILHO TOTOBMIM BOIOHHM pPacTBOp OMCyJIbOUTa HaTpuUd
OyTeM TIaTeJILHOTO CMelMBaHMA OUCyJIbdrUTa HaTpUAa (170521) "
nuTbero Bomel (41,0 J). OKOJO TpeTM BOITHOTO pacTBOpa OMUCYIbLOUTA
HaTpusa (15,6 J) 3BarpyXajlM B OpTaHMUeCKMM pacTBOP, HaxXOOAMMMNCH B

peaxkTope E€MKOCTBI 100 g1 IIOJIYyUEeHHYK  CMecCh HarpepaJu IO
TeMIIepaTypH IpuMepHo 50°C ¥ mepeMemmMBalIM NPV TeMIepaType IPpUMepPHO
54°C B TeueHme npuMepHO 1 uyaca. CMeCh OXJaxnaJy IO TeMIepaTypH

npymepHo 39°C u  GMILTPOBAJM UYepes TOT Xe CJIOM LeJuTa, UYTo U

paHblle, ¥ OUIIBTPOBAJIBHYI JIEIEllKYy IIPOMEBAJIM BTUilalleTaToM (4,2 JI) .
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OObenMHeHHEEe OUIIBETPAT M [IPOMHBOUHHI PacTBOP 3arpyXalX o0paTHO B
peakTop eMkocThi 100 J, ©Ga3w pas3dedaln M OplaHUYecKyn o¢asy
OCTaBJIAIM B peakTope. OKOJO TpeTM BOIHOT'O pacTBopa OUCYJIbOUTa
HaTpusa (15,6 J) 3BarpyXajluM B OpI'aHMUeCKMM pacTBOP, HaXOOALMMCS B
peakTope EMKOCTBIO 100  g1; [IOJIYUYEHHYID  CMeChb HarpepaJu IO
TeMIepaTyps HpuMepHo 50°C M HepeMemMBaJM IIPpU TeMIepaType MIPUMEepPHO
52°C B TeueHMe MNPUMEPHO 1 Yaca. PeaKIMOHHYID CMeChb OXJIaXIaJu IO
TeMllepaTyphl IHpuMepHOo 40 °C, ¢ase pas3delisInM M OoplaHMUecKyln oGaszy
OCTaBJIAJIMU B peakKTope. OCTaTOK BOOHOTI'O pacTBoOpa OMCYJILOMTa HaATPUA
(15,6 1) 3arpyXajlyM B OpPTaHMUeCcKMM pacTBOp, HaxoOAmUMCS B
peakToOpe EMKOCTBIO 100  g; [IOJIYYEHHYID  CMECh HarpeBaJu IO
TeMIIepaTypH IOpuMepHo 50°C ¥ mepeMemmMBalIM NPY TeMIepaType IPpUMepPHO

50°C B TeueHre npuMepHO 1 uyaca. CMeCh OXJaxIajlM IO TeMIepaTypH
npuMepHo 40 °C, o¢ase pas3nelsaly M OoOpl'aHMUeCKykK Gasy OoCTaBJAIM B
peakTope. OpraHMUuecKkyl OGasy I[IOCIeOOBaTeJIEHO IMIPOMEBRAJIM IUTHLEBOU
Bomo# (10,5 J1) M BOIHEIM PacTBOPOM XJIOpMIA HATPUS, NIPUTOTOBJIEHHHM
ornesrHO ™3 2100 v xJgopmuma HaTtpusa u 10,5 JI TMTLeBOM BOXH.
OpraHMueCcKyrn Gasy KOHLEHTPMPOBAaJIM IIPpM IIOHMKEHHOM HOaBJIEHUM IIPU
TeMIlepaType OpuMepHO 42°C @mo ocTaBmerocs lejeBoro obwkema 11 1
(10-12 ;1 Ha KI 3arpyXeHHOTO coemmHeHMa 92). OCTaTOK IIepPeHOCUJIM B
peakTop eMKOCTh 22 Ji. OpraHuueckyl ©¢as3y KOHLeHTPMPpOBaJM IIpU
IIOHMXEHHOM HIaBJIEHUM IIpM TeMIepaType OprMepHo 52°C @mo ocTaBmerocd
eJjeBoro obweMa 5 g (5-6 J Ha KI' 3arpyXeHHOI'O CoOoeIMHeHMsa 9).

OCTaToK OXJIaXOaJy OO TeMIepaTyphH NpuMepHO 24°C U HepeMemyBaJIM IIpU

TeMIlepaType npuMepHo 19°C B Teuenme nprMmepHo 11,5 uacor. TeBepIbe
BemecTBa cobupaiu OUIIL TPORAHUEM, OUIIL TPOBAJIEHYIO JIeTIelKyY
IIPpOMHEBAJM H-T'eriTaHoM (4,2 J), CymuMJIM Ha BO3OyXe B TeueHUe
OpUMepHO 4 YacoB C MOCJelyKleM CYmKOM B BakKyyMe IIpM TeMIepaType
npuMepHo 15-17°C ¢ [OJIyueHMeM HeOUMIEeHHOTO 2,2, 4-TpuMeTuii-8- (6-
MeTWUJI—7-0KCO-1-TOo3Wi—-6, 7T-ourmopo— I H-mnppoJio [ 2, 3-c]iupuina—4-ui1) -

6- (MeTHJICYJIbQOHMII) —2H-0eH30[b] [1,4]okcasmu-3 (4H) —oHa (coenmuHeHMe
8, 1232 1, 1566,5 1 TeopeTuu., BHXOO /8,6%) B BUIEe XeJITO—
KOPMUHEBOTO IIOPOMKa, KOTOPHM OOBEeIMHAIM C OPYTUMMM [HapTUAMU

HeOUMIeHHOT'O COeIdVMHEHNA 8, I[IOJIYYeHHOTI'O IIO TeM Xe IIpoliengypaM, IOJIA
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DaJIbHEeWme OUMCTKM, KaK OIMCaHO HMXe.

CTeKJISHHHM peakTop eMkKocTki 100 11 cobupanauM C BEepXHUM
IepeMelBaHMeM, KOHIOEHCATOPOM, TepMOolapoy, KaleJIbHOM BOPOHKOM U
BIIYCKHEIM OTBEepCTMEM IJIA a30Ta, U peakTop OpoAayBaJM as30TOM.
MeTuinesuxJjopun (34 J) M HeOUMIEeHHHW 2,2,4-TpuMeTusi-8- (6-MeTuj-"7-
OKCO-1-TOo3UII-6, 7T-OIUTUIPO—1H-INPPoJIoc [2, 3—Cc] IUpUIUH—4-1JI) —6—
(MeTHIICYJIbEQOHMIT) —2H-0eH30 [b] [1, 4] okca3uu-3 (4H)-oH (coeIuMHeHUe 8,

3400 1) BarpyXaJlM B PeaKTOp M CMEeCh IIepeMelMBaJM IIpU TeMIepaType
npuMepHo 17°C mo nojydyeHus pacTBopa. Si-Thiol (850 1) szarpyxain B
MIOJIYUEHHH PacTBOP ¥ CMeChb HaTpeBalM OO TeMIepaTyph OpuMepHOo 31°C
U TepeMemyBaM Npu TeMmrneparype 31°C B TeueHMe IpMMEepHO 2,5 UYacoB.

3aTeM CMeChb OXJlaxmaau OO TeMlepaTypsl OpuMepHo 20°C mepen
dubTpoBaHMeM. OQOUIIBTPOBAJIBHYK JIellellKy [IPOMEBAJIM MeTUIIeHXJIOPUIOM

(14 JI) u OOBLeIVHEHHEE oUIILTPAT u IIPOMEIB OUHLIN pacTBoOpP

KOHIIEHTPUPOBAJIY B BaKyyMe IpM TeMmIepaType OpuMepHo 32°C  cC
[IOJIYYEHMEM OUMIIEHHOTO 2,2,4-TpuMeTHJI-8— (6—-MeTuJI—-/—-0KCO~-1-TO3nI—
6, T-ournnopo- 1 H-nuppoJio [ 2, 3—c]nupuamnHa—-4-mi) —6— (Me TUJICYJIE QOHWIT) —
2H-6euz0[b][1,4]okca3mH—-3 (4H)—-oHa (coemuHeHMe 8, 3728 1) B BUIE
[IopollKa OT XeJITOTO IO KOPMYHEBOI'O LIBeTa, KOTOPHM ComepXall
HEeKOTOpOoe  KOJIMUYECTEO OpTaHMUeCKMX  PpacTBoOpUTeJie U KOTOPHM
MICIIOJIb30BaJn HeIOCPeOCTBEeHHO B rocJjienymwuen peaxkuum Bes
majibHeMmell cymku. CoemmHeHMe 8: H AMP (400 MI'h, IMCO-ds) & 7,99
(dd, J=5,9, 2,3 I'u, 3H), 7,65 (d, J=2,0 T'u, 1H), 7,59 (4, J=2,0
rua, 1H), 7,56 (s, 1H), 7,44 (d, J=8,2 Tu, 2H), 6,46 (d, J=3,5
T'u, 1H), 3,48 (s, 3H), 3,42 (s, 3H), 3,30 (s, 3H), 2,39 (s, 3H),
1,38 (s, 6H) ppm; 3C AMP (101 MI'tu, IMCO-ds) O 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.

Cranmns 3. 2,2,4-TpuMmeruii-8- (6-meTnja—-7-okKkco—-6,7-aurugpo-1H-
nuppoJio [ 2, 3-c ] nupuamH-4-muj) -6 - (MeTUJICYJIbQOHMII) ~2H~
beuzo[b][1,4]okcazuua-3 (4H) -oH (coengmuueHue 1)

CTeKJISHHHI peakTop eMkocTkil 50 s coBupalM C BepXHUM
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IepeMellMBaHMeM, IUCTUIIIISTOPOM, TEepMOIlapo¥, KalleJIbHOM BOPOHKOM U
BIIyCKHEIM OTBEepPCTMEeM OJd as30Ta, U peakKTop IIpodyBajiM a30TOM.
peaxKkTop Ipu IIepeMellMBaHUM 3alpyXaiu 1,4-noumoxkcad (10,2 J) wu
2,2,4-1puMeTUII-8- (6-MeTMUJI- /—-OKCO—-1-TOo3UJ-6, /-ourugpo-1H-

ouppoJio [ 2, 3—-clnupuaonH—4-1i1) —6— (MeTWUJICyJIbOoHMII) —2H-
Benzso[b][1l,4]okca3muu-3 (4H)-oH (coemmHeHMe 8, 3724 1, I[IOJydeHHOe
Ha TIpembOymey cTaIuM, COIOePXUT pacTBopuTesr, 3400 T Cyxoro
BelleCcTBa, 5,97 MOJIb ) u PEAKILMOHHYI CMeChb HaTpeBalu oo
TeMIIepaTyps OpuMepHOo 62 ©°C. OTmejlIbHO TOTOBMJIM BOIHHM PacTBOP
TUIPOKCUIOA HaTpUA IIyTeM TIAaTeJIbHOT'O CMeNMBaHMA TUIOPOKCHUMIA HaATPUA
(NaOH, 860 1, 21,49 m™MoJb, 3,60 »KBR.) M OMTbeBOM Bome (21,5 ).
BOIHEI pPacTBOP I'MIAIPOKCHIA HaTPpMAa 3arpyXalM B peakKTop B TeueHUe

[IPUMEPHO 26 MMHYT, IIOINEePXMEBas BHYTPEHHIOKN TeMllepaTypy Hmke 70 °©C.

PeaKIIMOHHYI CMEeChb HarpeBaJM OO TeMIepaTyps OIpuMepHO 84°C wu
lepeMellMBajiM [IPM KUIIAYEeHUM C OOpaTHHEM XOJIOOWJIBHMKOM B TeuUeHUe
IpUMEepPHO 2,5 YacoB OO Tex II0Op, [oka BOXX He mokaszajla 3aBeplieHMe
pearumn yIaJleHU A 3alMUTHEIX TpyIIl. PeaKUMOHHYIO CMeChb

OV CTVWIIJIIMPpOBaJIM IIPM TIIOHMXEHHOM IaBJIEHUWNM IIPpM TeMIlepaType IIPVMMEPHO

70°C mo ocTaBmerocsd LejieBoTo obweMa 17 J (5 J1 Ha KT 3aTPYXEHHOTO

cCoenMHeHMsd 8). 3BarpyXajlu OUTbeBYKR Bonoy (13,6 J) ¥ IUCTUIIIALNIO
NPOIOOJIKAJIM IIPU IIOHMKEHHOM HaBJIEHUM I[IPM TeMIepaType OpUMepHO 76°C
0O Tex TIop, IoKa He OBJIO COBpaHO IOONOJHUTEJBEHO 7 J (2 J Ha KT
3arpyXeHHOT'O  coeauMHeHusa 3). OcTaBmynCsa CMechb oxJaxdaJly OO

TeMIIepaTypH IpuMepHO 25°C ¥ nepeMemmBalM NPM TeMIepaType IPpUMEepPHO

18°C B TeueHue TnpuMepHo 11 wacor. TBepnOele BemecTBa coOupau
duJILTpOoBaHMeEM, OMIILTPOBAJILHYID JIEelKy I[IPpOMEBaJM Bomou (34 J1) wu
CymmJIM Ha OQUIbBTpe B TeUueHMe IOpuMepHo 1 dYaca, 3aTeM CYymUIM Ha
BOBIyxXe B TeueHMe MOpMMepHO b5 IHeM C IIoJIydeHMeM HeOUMIeHHOTO
2,2,4-1prMeTHII- 8- (6-MeTWUJI—- /—OKCO-6, 7T-ourunpo—-1H-nuppoto [2, 3—
c]nupunuHa-4-mi) —6- (MeTuJICcynbboHuI) —2H-06eHz30 [b] [1, 4] oKCasmMH~-
3(4H) -oHa (coemmHeHme 1, 1728 1, 2480 1 TeopeTMu., BHXOLO 69,7%),
KOTOPEM OUMIaJM B COOTBETCTEBUM C NpollelypaMu, OINMCAHHEMKM HILKE.
CTeKJISHHHEM peaKTop eMKocThio 50 J cobupaln C  BepxXHUM
IepeMelBaHMeM, TepMOIlapoy ¥ BIYCKHHM OTBEepCTMEeM MOJI4 asoTa, WU

peakTop IPOIOyBaJiM a30TOM. B peakTop IIpU IepeMellMBaHUM 3aTpyXalu
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aleToHuTpusa (17,2 J) ¥ HeOUMmMEeHHBM 2,2,4-TpuMeTuJI-8- (6-MeTuj-"7-
OKCO—-6, /T-nurunpo—I1H-ntmppoJio [ 2, 3—-c] nupuiomHa—4-uj) —6-

(MeTUJICYJIEQOHMIT) —2H-0eH30 [b] [1, 4] okca3uu-3 (4H)-0oH (HeouuMmeHHOE
coenuHeHue 1, 1726 1, 4,25 Momb) . IlOJIydeHHYK CMeChb HarpeBaJM OO
TeMIepaTyps OpuMepHOo 72°C U IepeMemMBalIM HOpY TeMraepaType 70- 75°C
B TedueHMe IpMMepHO 1,5 uacob. 3aTeM YKa3aHHYKD CMeChb OXJlaxkIalM OO
TeMIIepaTypPH  [IPUMEPHO 25°C w® 1nepemMemmMBaJXM OPpM  TeMIepaType

Oprxammeﬁ Cpellkl B TedUeHHre IIPMMEepPHO 1 wuaca. TBepnme BeleCTBa

cobupanmn OWIIE TPOBAHMEM, GMIIE TPOBAJIBEHYIO JIernemKy TIPOMEIB aJIU
aleToHuTpMJIoM (9  J), 3aTeM 3arpyXaluM ofpaTHO B peaKTop C
aueToHUTpMIIOM (17 ). CMech HarpeBalM IO TeMIepaTypH I[IPVMMEPHO

39°C m mnepememmMBaaM IIpM TeMmIeparType IpuMepHo 39°C B TeueHUe
npuMepHo 1,5 yacorB. CMech OxJaxmajlM OO TeMIepaTyph IpuMepHO 17°C

U IepeMemMBaM IIpY TeMriepaType 17°C B TeueHue NpMMepHO 15 uyacos.
TeBeplble BelleCTBa CcoOMpaliXM QUIBETPOBAHMEM M QUIILETPOBAJIBHY JIellellKy
IPOMEEBAJIM MeTujieHXJiopunoM (9 Jr) . IpoOoyKT CymuJM Ha OUIIbTpe B
TeueHMe I[IPUMMEPHO 2 dYacok, 3aTeM CYLIMJIM Ha BO3OyxXe B TeUeHUe
opuMepHo 1 OHA C  IIOJYYeHMeM OUMIIeHHOTO 2,2,4-TpuMeTnii—8- (6-—
MeTUJI- /—-0KCO-6, /T-ournnpo—1H-nuppoJio [2, 3—-cJuupuonua—4-mi) —6-
(MeTUIICYJIbOOHMII) —2H-0eHz0 [b] [1, 4] okcasuu-3 (4H) —oHa (coemuHeHUe
1, 1458 r, 1726 T TeopeTud., BEIXOTI 84,5%), KOTOPHIM
PEeKPUCTAJIJIM3OBHBAM C IIOJIyUeHMEeM XejlaeMOM KPUCTaJIJIMUYEeCKOM OGOPME
B COOTBETCTBUU C IpolleNypaMu, OINMNCAHHBEMM HIMXE .

Cranmns 4. Pekpucrayimzanusa 2,2,4-rtpumetusn-8- (6-meTua-7-
oxkco-6,7-nurunpo-1H-nnuppoJio[2,3-c]aoupuimH-4-mua) —6-
(MeTuiICcyJaeQoHMII) —~2ZH-6eH30[b] [1,4]0oKkcasnu-3 (4H) —OHa (coenmnueHMue
1)

CTekJISHHHM peakTop eMrocTeril 100 g cobupalnM C BepXHUM
lepeMellBaHUEM, TepMoTIlapou, KaleJIbHOM  BOPOHKOM UM BIIYCKHHEM
OTBepCTMeM IJid a30Ta, W CTEeKJAHHBNM peakKTop eMKoCcTh 50 1

CO@MpaHM C BepXHUM IIlepeMellMBaHNVEM, KOHIOEHCaTOpOM, TepMonapoﬁ,

KarejlbHOM BOPOHKOM M BIIYCKHBEIM OTBepcTHMeM nOJg as30Ta. KaxOowel
peaxkTop IpolyBaJii  a30TOM. B peakTOop emMrxocTeri 100 g1 nOpu
[IepeMellMBaHUN IocJIejoBaTeJILHO 3arpyxam MEeTaHOJI (18,9 JI),

coeouHeHue 1 (1454 1) wu aueton (18,9 J). ITloJydyeHHYK CMeChb
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HarpeBaJX OO TeMIepaType OpuMepHo 57°C ¥ I[epeMemMBagM  IIpU

TeMIlepaType InpuMepHo 57°C B TeueHMe nOpuMepHo 1,25 uYacoB IO
IOJIyUYeHU S IPO3PayvHoOTro pacrTsBopa. CMecChb IIePEeHOCUIIN uepes
BCTPOEHHHM OMJIBETP B UMCTHEM pPeakTop eMkocTki 50 J. PeakTop
eMkocTer 100 J1 M OQUIBTP NIPOMEBAJM MeTaHOJIOM (2,9 J) u CciIuBalu

yepes QUIBTP B peakKTop eMKOCThbi 50 Ji. CMech B peakKTope EMKOCTBIO
50 J1 HaTrpeBaJM OO TeMIepaTyph OpuMepHO 52°C U IepeMemmMBal IIPU

TeMIepaType OpuMMepHO 56°C B TeueHMe NPMMEPHO 7 MUHYT OO IIOJIYUYeHUd
IpOo3pavHoTro pacTBOpa. 3aTeM PacTBOpP B peaKTope KOHIEHTPUPOBAJU
IpM IIOHWXEHHOM IOaBJIEHMM IIpM TeMIepaType OpuMepHo 58 © C 1o
1eJieBoTo o60bmeMa, paBHOTO 38 J. OTOUILTPOBAHHHM H-TenTaH (37,7 i)
no0aBJgaIM B peaKTop I[IOpUMAMM, IMOIONEPXMBAS IIPUM S3TOM BHYTPEHHID

TeMIlepaTypy Hwmwke 60 ©°C. IlepeTOHKY TIIpM [IOHWXeHHOM OaBJIEHUU
OpomoJIkajdy IIpM TeMlIepaType OpuMepHo b59°C mo LejeBoro obwemMa B 22
J. OCTaBmylCs CMeCh OXJaxIaly IO TeMIepaTyph IpVMepHo 24°C wu

rnepeMemmBangM IIpY TeMmIepaType OpuMepHo 17°C B TeueHMEe MIPUMEPHO
6,75 JacoB. Teepnue BelleCcTBa cobupaau OUIIL TPOBAHUEM,
OMIIBE TPOBAJIEHYID JIEIIElIKY IIPOMBEBaJM OQUJIETPOBaAHHEIM H-TenTaHoM (7,3
J) M CcymmJM Ha QUIIbTpe B TeUeHMe IIPUMMepHO 1 dYaca, 3aTeM CyNIuiIu B
BaKyyMe IpU TeMlepaType 60-65°C ¢ mnogydeHmeMm 2,2, 4-TpuMeTuJi-8- (6-—
MeTMJI-7-0KCO—6, 7T-nurnnpo- 1lH-nmpposio [2, 3—c]nupuanH—-4-1mj) —6-
(MeTUIICYJILQOHMIT) —2H-0en30[b] [1, 4] okcasuu—-3 (4H) —oHa (coenmHeHMUe
1, 1404 1©, 1454 1 TeopeTnu., 96,6%), B BHUIe KPUCTAJJIMUUIECKOTO
opollka OT ©Oejioro o OejioBaToro UBeTa (dopma I). CoenmuHeHue 1:
Tt 266,4 °C; H AMP (400 MI'u, IOMCO-ds) & 12,13 (s, 1H), 7,67 (d,
J=1,9 Tu, 1H), 7,62 (4, J=1,9 Tu, 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;
13C AaMP (101 MI'u, IMCO-ds) O 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.

[lepekpUCTAJIIM3ALMID  [IPOBOOWUIIN B cMecH TeTparunpodypaHa

(TT'®), aueToHa ¥ H-TelTaHa C MCIOJL30BaHMEM IIPOLenyp, II0I00OHBX
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OIIMICaHHEM BHIIE, " roJiyyaJm dopmMy IT KpUCTaJIJIMUeCKOT'O
JIEKapCTBEHHOTO cCpencTBa coemudHenHusa 1. Kak ¢opma I, Tak U dopmMma
IT wuMenT OUeHb pe3KMe SHIOTepMMUecKMe I[NIMKM ILJiabBJieHMd Ha [HICK,

PasHMIa B IIMKOBOM TeMIlieparType IJIaBJIEHMA IOJIA OSTUX IBYX @OpM

cocTaryggeT 1 Tpanyc: 266,4°C mus dopmel I u 267,5°C mns dopmer IT.
OmHako ¢opmMa I wm opopma II wmMMelT OUeHb pPas3HEE pPEeHTIEeHOBKME
IVdpakTOoTPaMMH, HO ofe OHM CTabWJIbLHH B BOIHOM  CYCIIEH3UN.
VccrenoBaHMa IMoKasalM, UYTO ¢GopMa 1 4ABJsAeTcsa Haubojee CTabUIIbLHOM
bopMmot B MeOH um auleToHe, a ¢opma II ©Oojee ycTomumBa B IPA. B
CMeCcHM MeTaHoJla, alleToHa M H-TenraHa o¢opmMa I m popmMa II MOTYT
npeoBpasoBHBATLECA IpyI B Opyra B 3aBUCHMMOCTM OT YCJIOBUM, TaKUX
KakK COOTHOIEeHMe pacTBOPUTEJIA, TeMlleparypa W BpeMmsa. O&opma I wu
bopmMma IT KPUCTAJIJINYECKOTO COeIVMHEHNSA 1 VIMET CXOIHYK
PacTBOPUMOCTE B OpPI'aHMUEeCKUX PaCTBOPUTEJIAX U BOIE.

dopMa I Takxe MOXeT OHTH I[IOJIydeHa InobabJjieHMeM IpuMepHo 30
MI' COeOMHeHMd 1 K IPUMMEPHO 2 M HACHIMEHHOT'O WM MyTHOT'O pacTeopa
coenuHeHVs 1 B alleTOHe C TOCJeNyMMM IepeMemuBanvem npu 25+1 °C B
TedeHre 3 OHEN.

AJIbTEPHATUBHBEI CHMHTE3 COeIMHeHMA 8 MNPOBOIMIIM B COOTBETCTBUU

co cxemom 4.

Cxema 4
| O, .
0N 's°
L )
o)
— OB_BP d§ o}
Br n N\TS O/ \O B~ Br
| 3
T 0 XPhos, Pdy(dba) Pd-149, CsF
KOAc, JMOKCAH 1,4-mrokcaH, 00p. X0
9 80-86°C, 61 sman 2x 0 Tosun
sman [x 15 8

Sran 1x. 6-mermii-4-(4,4,5,5-rerpamernin-1,3,2-1uoxkcabopojiaH—
2-my) —1-1osuya-1H-ntuppoJio[2,3-c]nupunuH-7 (6H) -oH (coenmuHeHne 15)

TpexXTopiyln KPYIJIOOOHHYK KoOJIOYy eMkocTelo 500 M cHadxaju
KOHIEHCAaTOPOM M BXOINOM IJiA as30Ta, KOTOPHM cocTosasl M3 T-obpas3HoM
TpyOKM, cCcoeIMHeHHOM C OapdoTepoM C MMHepaJIbHBEIM MacJoM. B koJady
3arpyXxaim 4-6poM-b6-MeTUII—-1- [ (4-MeTHIQeHWUI) CYJILEQOHMII] -1, 6—

oUTMOpo—- 7H-uppoJio [ 2, 3-c]uupunouH—-7/-oHa (coemnuHeHme 9, 10,0 1,
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26,2 MMOJIb ) , 4,4,4',4',5,5,5,5-oxkramermni-2,2'-6u (1, 3, 2-
omokcabopoJsan) (13 ©, 52 mmosb, 2,0 2kB.), OUUMKJIOTekcui(2',4',6'-
TPUMBONPONIUIOMdeHMII-2-mi) pocomusa (Xphos, 1,2 o, 2,6 wmvoiab, 0,1
3KB.), auleraT kagua (5,66 1r, 57,7 MMOIL, 2,2 BKB.) U 1,4-OMOoKCaH
(110 my). YKa3aHHYI CMEeChb IeTra3MpoBaliM a30TOM B TeueHMe 5 MHUHYT,
3aTeM K CcMecu »ofaBiiAalM  TpuUC (AMOeH3MIMIOeHalleTOoH) nuiiajiaaui (0)
(Pdz (dba)s, 600 mr, 0,656 Mmosib, 0,025 »kBR.) U »meraszallio as30TOM

IPONOJIXaJY B TeueHMe 1-2 MMHYT. 3aTeM VYKa3aHHYD pPeakKUMOHHYI
CMeChb HaTpeBaJlu OO TeMIepaTypuw 80 °C ¥ HepeMemlMBaJX IIPU

TeMrepaType 80-86 °C B Teuenme 19 uyacor. Korma BOXX mnokaszala
3aBeplleHMe peaKlUuM, YKa3aHHYKD pPeaKUMOHHYI CMeCh OXJiaXOoaliM IO
KOMHAaTHOM TeMIepaTyph. HoOaBJIAIM 2-MeTOKCH-2-MeTujnponaH (MTB3,
50 w™Mu) u cuimkaresgs (Si0Oz, 8 T) M CMecCh IepeMellMBallM IIpH
KOMHaATHOM TeMIepaType B TedeHre 30 MMHYT. VYKasaHHYD CMecCh
OUIETPOBAM UYepe3 CJIOM CHUIMKATeNd WM YKAa3aHHEM CJOM CUJIMKaITels
npomelBagn  MTB3. O0BbenMHeHHEE GMUIIETPATE KOHLEHTPMPOBAJM  IIPU
IIOHVKEHHOM HaBJIEHMM M OCTATOK ouMmajy OQIBM-KOJIOHKOW (CHUJIMKaTeb,
rpanueHT 0-80% EtOAc B TIekcaHax) C TIIOJIydeHMeM 6-MeTuJi—4-
(4,4,5,5-TerpamMeTnii-1, 3, 2-guokcabopoiaH—2-uJI) —1-To3mji—-1H-

nuppoJio [2, 3—-cloupunuH-7 (6H) —oHa (coemuHenme 15, 9,5 r, 11,22 T
TeopeTn4d., 84,7%) B BUIe Macjla OT KOPUUYHEBOT'O OO KpacHOTO LBETa,
KOTOPOe TBepOeJlO I[IPpM BHIEPXKMBAHUM I[IPM KOMHATHOM TeMIepaType B
BakyyMe. CoergmHeHMe 15: XXMC BrHUMCIIeHO nJa C21H2sBN20sS (M+H)*, (2M
+Na) *: m/z 429,3, 879,.3; obHapyxeHo: 429,1, 879, 3.

Sran 2x. 2,2,4-tpuMmeTnia-8- (6-MmeTHsI-7-0Kco-1-ToBMUI~-6, 7~
ourunpo-1H-nnuppoJio [ 2 ,3-c ] oupuamnH—4-1j) —6— (MeTuJICYJIbQOHMII) —2H~
beuzo[b][1,4]okcazuua-3 (4H) -oH (coenuueHmue §8)

PacTBOpD 8-6poM—2, 2, d-TpUMeTHUJI- 6— (MeTUJICYyJIbdoHMII) —2H-1, 4-
BeH30KCca3mMH-3 (4H) -oHa (coemuHeHue 6, 22,4 1, 64,5 MMOJIL) M 6-—
mMeTmyi-4-(4,4,5, 5-terpameTmii—-1, 3, 2-guokcabopoJiaH—2-WJ) — 1 —-TOo3WUJI—
I1H- nuppoJio[2, 3—clnupunuu-7 (6H) -oHa (coenmHeHue 15, 29,0 1», 67,7
MMoJIB, 1,05 »3xB.) B 1,4-mmokcaHe (350 wMja) wm Bome (80 wi)
oBbpabaTHBaIM O¢TOpMIOM Les3mud (CsF, 33,9 1, 223 MMmoJb, 3,46 32KB.)
u 4d- (nn—TpeT-0yTUIGOCOMHO ) — N, N-IMMe TUIIaHWUJIMHOUXJIOpIlajljla DMeM

(2:1) (2,0 », 2,8 Mmoyb, 0,043 »KB.) INpKM TeMIepaType OKpyXamolmen
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CpellEl. 3aTeM IIOJIYyYeHHYK pPeaKLMOHHYKD CMECh IeTra3MpoBaliM TpU pasa
¥ KaxIOHM pa3 3aloJIHAJM I[IOCTOSHHHM IIOTOKOM Ta3000pa3HOTo asoTa.
3aTeM pPeakUMOHHYK CMeChb Hal'peBaJiM C OOpaTHBEM XOJIOOMJIBHUKOM B
TedyeHMe 2-3 4YacorB. Ilocyse Toro, KkKak BOXX r1nokazalla 3aBeplieHUre
peaxkumum coueTaHUsd, YKa3aHHYI PEeaKLUMOHHYIO CMeChb IIOCTEIIEHHO
oxJlaxmas M »Oo TeMmrepaType 30 ©°C, 3areM pobarjaanm Bony (300 wmi) u
2-MeTOKCU-2-MeTuanponad (MTE3, 300 mia). 3aTreM CMecChb IlIepeMelMBaliu
opu  TeMIepaType OoKpyXaolmey cpell B  TeueHMre 15 wMmMHYT 1O
paznejieHMsa IOBYX CJIOeB. BOIHHM CJIOM BSKCTpalMpoBaJM MeTOKCU—-2-—
MeTUJIIIPOIIaHOM (MTB3, 100 MII) . OBbenMHeHHEEe SKCTPaKTH
obpabaTHBaIM pacTBoOpoM OucyasdmuTa HaTemsa (40 1) B BOme (200 M)
M IOJIYYEHHYID CMeCh IIepeMellMBaJIM IIpK TeMIepaType OKpyXaolel Ccpemnb
B TeueHMe 2 dYacoB. TBepHele BemecTBa cobupaln OUIIbETPOBAHUEM,
IPOMEBAJIM BOOOM ¥ CYIIMIM B BakKyyMHOM IIeuM B TeueHMe HOouu C
IOJIydeHreM IIepBOoM MHapTUM XeJlaeMoT'o IMOponyKTa, 2,2,4-TpuMeTuJI-3-—
(6-MeTmJI-7-0OoKCcO-1-TO3MJI-6, /T-Ournapo— I H-nnppoJio [ 2, 3—cJnupunmua—4-
W) —6- (MeTmJIcyJibooHmII) —2H-06euz0 [b] [1, 4] okcasuH-3 (4H) -1
(coennHenne 8, 20,0 1, 36,74 1 TeopeTuu., BHEHxOO 54,4%) B BUIE
[IopomkKa oT 0ejor'o OO XeJITOI'O ILIBeTa, KOTOPHM  MCIIOJIL30BaJIN
HEIIOCPenCTBEHHO B nocJjenywomen peaxkuum tes OOIOJIHUTEJIbLHOM
OUMCTKH.

OTmesisayiy OBa CJod OuUIbTpaTa M OpTaHMUeCKMM CJIOM CYmMJIM Ham
MgSOs ¥ KOHLEHTPUPOBAJIM IIPU IIOHMXEHHOM HOaBJIeHMM. 3aTeM OCTaTOK
ouMmaJM KOJIOHOUHOM xpoMaTorpadment (Si1i02, rpalMeHTHOe 3SJIOUPOBaHUE
40-100% EtOAc B TIekcaHax) C IIOJIYUeHMEM BTOPOM MHNapTUM XeJaeMoI'O
COoenMHEeHUS, 2,2, 4-tpumMeTnJI-8- (6-MeTUJI- /-OKCO—-1-TOo3MJI-6, 7—
ourmopo- 1H-nmppoJio [ 2, 3-cJiupuia—-4-ui1) —6— (MeTUJICyJib QOHMII) —2H—
Benso[b][1,4]okca3muu-3 (4H) -1 (coeguHenne 8, 13,8 1, 36,74 1T
TeopeTnu., BEXOOD 37,5, BCcero 33,8 1, BEHxXOnm 91,9), B BUIe
PO30BOTO Macja, KOoTopoe TBepOejylo IIPpM KOMHATHOM TeMIepaType B
BaKyyMe, ¥  MCIOJL30BaJM eI'0 HelNOoCPpeOCTBEeHHO B IIocJenyimen
peakuuy 6e3 OajlbHeWmey OUMCTKMU.

Beuto oOHapyXeHO, UTO IIapTHUM COeIVMHeHMHA 8, IIOJIYUEeHHEE 3TUM
aJIb TEPHATMBHEM criocotom CHMHTe3Ra, VIO EHTUUHE MaTepMraly,
[IOJIYUYEHHOMY MCXOIOHBEM CHMHTES30M, IIPMBEIEHHBEM Ha CXeMe 3. 3arTeMm

oTOT MaTepnrall InpeBppamalin B CoelIMHeHNMEe 1, cjlieny d TEeEM xe
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nopolelypaM, KOTOpHe IIPMBEIOEHH Ha cxeMe 3.

Ipmmep 2. Ananmus bopmMu I u bopmMu IT Ipyu  IIOMOUMU
PEHTI'€@HOBCKOM IMOPOWKOBOM mudppakximm (XRPD)

PopMa I m ¢opma II coemmHeHMA 1 OBUIM OXapaKTepU3OBaHB IIPU
[IOMOIIN PEeHTTeHOBCKOM IIOPOWKOBOMU oUdpakLuumM. PEeHTIeHOBCKYK
[IOPOMKOBYHD  IMOPAKLMIO I[IPOBOOWUIIM Ha  PEHTIEeHOBCKOM  IIOPOIKOBOM
oubdpaxkTOMEeTPE Bruker D2 PHASER. OBmue SKCIIepUMeHTaJIbHEEe
IpoLelypPE 0oJIisg TIOPOMKOBOM PEHTTeHOBCKOM orubparunum OBLIIU
caenyiomyMu: (1) peHTTeHOBCKOe WM3JjlydeHMe Menu npu 1,054056 A c Kp
dusbTpoM M OeTekTopoM LYNXEYE™; (2) MOIHOCTE PEeHTI'E€HOBCKOIO
nzagydeHusa 30 kB, 10 MA; m (3) nopomwok obpa3la IOUCIepI'MpOoBallM Ha
oepXxaTejie Jj4a obpaslla ¢ HYJeBEM QoHOM. OfmMe YCJOBMA OJA
IIOPOMKOBOM PEHTITEHOBCKOM IUOpaxUVM OBUIM CJeOyRNMUMMKM: HadalJlbHBEMN
yrosx 5 Tpanyca; cron-yron 30 rpanycoB; muckpetuszaumsa 0,015
Tpanyca; CKOPOCTbL CKaHMPOBaHWUS 2 Tpan/MuH.

[lopomkoBasg pPeHTIeHOBCKad IOuopakTorpaMMa OGopMel I OIpuBeleHa
Ha éomr. 1 ¥ @»aHHBE I[IOPOWKOBROM PEHTIEeHOBCKOV IMbpakKUuKM [IPUBEeIEHE
B Tabmuie 1.

Tabmuua 1. dopma I

2-meTa (°) BricoTa H%
7,9 103 0,3
8,7 16238 43,3
9,8 18668 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
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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 6047 le6,1
23,3 17466 46,6
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

HOpOLHKOBaH PEHTI'€eHOBCKaAd

ondpaxrTorpaMMa GOPMEL

IT CoemnmHeHUSHA

PEHTTeHOBCKOM

1 r1npuBemeHa Ha  Our. 4 ¥ @OaHHBEE IIOPOWKOBOM
oudpakUuu IIpUMBeNeHH B Tabjiule 2.
Tabmmua 2. dopma IT
2-TteTa (°) BricoTa H%
6,7 6755 9,3
9,14 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
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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

Npumep 3. WUccrnemoBanuss o¢opMel I wm oopMer II mpu  IIOMOWM
mbdbepeHIMaNnbHOM CKaHMpyIel KajlopuMmeTpum (IOCK)

PopMa I m Qopma II coemmHeHMa 1 OBUIM OXapaKTepU3O0OBaHEL IIPU
novomm [HOCK. IOCK mnpopomuim npmM nomomm nOpubdopa TA Instruments

Differential Scanning Calorimetry, Momess Q2000 ¢ aBTOCaMILJIEPOM.

YenoBus npubopa OCK 6w ciaenyomymy: 25-300 °C nmpm 10 °C/mmH;
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AJIIOMMHMEeBAA KBeTa OJAa o0pasloB M KphlIKa Tzero; IIOTOK I'aza asoTa
50 Mi/MHUH.

TepMmorpamMa J[JCK dopmMmel I mHnpueBeleHa Ha our. 2. TepMoI'pamMMa
IOCK ¢dopmMel I 1moka3ajla OCHOBHOE DHIOTEpPMHMUECKOe COOHTHEe [IpU
TeMIlepaType Hauaja 264,7 °C ¢ NMKOBOWM TeMIepaTypon 266,4 °C, uTo,
KaK II0JIaralT, COOTBETCTBYET ILJIaBJIEHMIO/Pas3JIOKEeHNI0 COeOMHEHN .

Tepmorpamma [JCK ¢opmel II nOpueBemeHa Ha o¢our. 5. TepmMorpamMma
IOCK dopmel II 1iokKaszsajia OCHOBHOE DHBHIOOTepMUUeCKOoe COOBTHME IIpU
TeMIIepaType Hauajla 266, 7 °C ¢ OMKOBOM TeMIepaTypou 267,5 °C, uro,
KakK II0JIarailoT, COOTBETCTBYET ILJIaBJIeHMI/pas3JIOKeHNI0 COeIUMHEHNUS .

Npumep 4. WUccnemoBanuss o¢opMel I wm dopMer II mpu  [IOMOWU
TepMOI'PaBMMeTPpHUUEeCKOTro aHanms3a (TTA)

PopMa I m Qopma II coemmHeHMsa 1 OBUIM OXapaKTepU3O0OBaHEL IIPU
nomomy TI'A. TI'A HOpOoBOOMIIM [IPM IIOMOIM TepMOIPaBMMEeTPUUECKOTO
aHamMzaTopa PerkinElmer, wmomenk Pyris 1. OOmMe »KCIepMMeHTAaJIbHHE

ycioBua nisa TI'A OwuiM cjenyommuMy: HarpeB oT 25 °C mo 350 °C mpm 10

°C/MMH; CKOPOCTBL IOTOKa MNPOOYBOYHOTO Tas3a asoTa 60 MJI/MUH;
KepaMMUeCKUM OepxarTeJb TUIJIL.

Tepmorpamma TI'A ¢opMel I mnpuBeleHa Ha our. 3. Habjonmalsach

o©

IoTepsas MacchH Opubiau3uressHo oT 0,4 oo TeMmnepaTtypel 150 °C,
KOoTOpasd, Kak IoJiaramnoT, Brla CBAZaHa C IIOoTeper  BJaruM WM

OCTaTOUYHEIX paCTBOpMTeJ’IeﬁI. Habmonasack 3HauMTeJIbHad IIOTepsda MacCcCH

Bome 250 °C, koTopasd, Kak IoJjarailoT, ObJla CcBS3aHa C pasjioXeHMeM
CoenVHEHUA .

TepMmorpamMa TI'A ¢opmel 11 mnOpmuBeneHa Ha our. 6. HabGiaomalachk
3HaAUMUTEJIbHAsS I[IoTepsa MacchH Beme 250 °C, KoTopas, Kak IoJiarawoT,
OBlla CBA3aHa C pa3JIOXeHMeM COeOVHEHMUd.

pmmep 5. Nonyuenme o¢popm Ia, III, IV, V, Va, VI, VII, VIII,
IX, X, XI, XII, XIII, XIV um XV u amMopdHOTrOo coemmuHeHUss 1

®opmel Ia, III, IV, V, Va, VI, VII, VIII, IX, X, XI, XII,
XIIT, XIV m XV u aMOop@HEHE CcoeauMHeHUsa 1 OBUIM  TIOJIYUEHH B
COOTBETCTBMUKM C IHOpolelypaMy, IIpMBeIeHHEMM B Tabjiule 3 HUXE.
YKazaHHEEe QOPMEl aHaJM3UPOBaJM C IIOMOMLI INOPOMKOBOV PEeHTI'eHOBCKOM
onoparkuum XRPD (cMm. npumep 6), IOCK (cMm. npumep 7) m TI'A (oM.
opuMep 8) .
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Tab6awura 3.

TBepnoasa

dopmMa 1o

CYIIKM

[Tpouenypa

dopma

Ia

K 1o wMn TenrtaHa pobaBuagaaM 4 MJI  HACHIEHHOTO
pacTBopa cCcoelIMHeHUA 1 B alleTOHe C I[IOoCJenyoluM

IIepeMellMBaHMeM C IIOoJIYyYeHMeM TBepIOoI'O BelleCTBa.

dopmMa

ITT

K mnpuMepHO 2 MJI HACHIEHHOTO WMJIM MyTHOI'O pacTeBoOpa
coeIMHeHMA 1 B alLeTOHUTPWIIE NoOaBJIAIM HOpuMepHO 30

MI' coeIMHeHUs 1 cC IIocjienyromrM IIepeMellMMiBaHVeM IIpU

25 + 1°C B TeueHMe 3 OHeN.

dopMa

IV

K mpuMmepHO 2 M HACHIEHHOTO WM MyTHOTO pacTBOpa

coenvHeHuda 1 B [OXM pgobaBjaanamM HOpuMepHOo 30 MDD
CoeIMHEeHMA 1 C NOCJIeNyKRIMM IllepeMellMBaHueM IIpu 25 =+

1°C B TeueHMe 3 IOHeW.

dopmMa

K nopuMepHO 2 MI HACHIIEHHOT'O WJIM MyTHOT'O pacTeopa
coenvHeHrda 1 B 1,4-mmokcaHe noOabBjaaM HpuMepHO 30

MI' coeIMHeHuUs 1 cC InocjienyromrM IIepeMelliBaHVeM IIpU

25 + 1°C B TeueHMe 3 OHel.

dopma

Va

K 4,0 MJI HaCHIEHHOTO pacTeBopa coeIuHeHusa 1 B 1,4-
OVOKCaHe mHoBaBJyaiaM 16 M TI'ekKcaHa C [IOCJenOyK M

IlepeMellMBaHMMeM C IIOJIYUeHMeM TBepIOI'O BelleCTBa.

dopmMa

VI

K mpuMepHO 2 MJI HACHIEHHOTO WJIM MYyTHOTO pacTBOpa

coemMHeHMda 1 B MeTaHOJIe »no0aBJaJaM OpuMepHO 30 MDD
coeIMHeHMA 1 C HNOCJEeNyKRIMM IlIepeMellMBaHMeM IIpu 25 =+

1°C B TeueHMe 3 OHell.

dopMa

VII

K mpuMmepHO 2 M HACHIEHHOTO WJIM MyTHOTO pacTBOpa
coemMHeHMd 1 B 2-MeTOKCUSTAHOJIe IOoOaBJIAIM MIPUMEPHO

30 M coemmHeHMsa 1 cC InocjienyromyM IIepeMelliBaHMeEM

npu 25 + 1°C B TeueHMe 3 OHeN.

dopMa

VIII

[IpyMepHO 6 MJI HACHNEHHOTO pacTBOopa coenuHeHrsa 1 B

TI'® BHIIAapMBAJYM Ha BO3Oyxe 0e3 IepeMemuBaHusg npu 50

+ 1 °C.

dopmMa

IX

K npumepHO 2 M HACHIEHHOTO WJIM MYyTHOTO pacTBOpa
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coenuHeHusa 1 B s»TWialleTaTe »noBaBJaiIvM HOpuMepHo 30

MI' coeIMHeHuUs 1 cC InocjienyromrM IIepeMellBaHMeM IIPU

25 + 1°C B TeueHMe 3 OHelM.

K npmmepHO 2 MJI HACHIEHHOTO WJIM MYyTHOTO pacTBOPpa
coenuHeHus 1 B 2-MeTOKCHBTAaHOJEe HOOaBJIANM IPUMEPHO

dopma X
30 Mr coemmuHeHMa 1 C IHocjenyloIUM IlepeMellMBaHKEeEM

npu 50 + 1°C B TeueHMe 2 QOHeN.

[IpuMepHO 3-4 MJI HACHIMEHHOTO pacTBOpa COoeaVHeHusS 1

dopma XI B XJIopodpopmMe BHIIAPUB AN Ha BO3OYyXE tes

nepemMemvBauusg npu 25 + 1 °C.

MpuMmepHo 10 MJI HaCHIEHHOTO pacTBOpa coeauHeHMs 1 B

dopMma XII l-mponaHoJe BHIIAPUB AU Ha BO3IOyXe Hes

nepemMemvBauusg npu 50 + 1 °C.

K 4 M HaCHIMEHHOTO pacTBOpa COeIMHeHMS 1 B alleTOHe
®opma XIIT noaBJianmu 16 MJI TemnTaHa C IO CJIe OYIMM

InepeMellMBaHMeM C IIOJIYUeHMeM TBepIOoI'O BelleCTBa.

K 4 M HacChHIMEHHOTO pacTBOpa COenNUHeHUS 1 B alleTOHe
dopma XIV no0aBJIaAIn 16 MJI TeKcaHa C [IOCJIe OYIOIVM

InepeMeliMmBaHMeM C IIoJIYyUYeHMeM TBepIoI'o BeleCTBa.

Obpaseln; ¢popmer III cymuan B Bakyyme 1npu 45-50°C B
dopma XV

TeueHMe 28 YacoB.

[IpuMepHO 3,5 MJI HACHIMEHHOTO pPacTBoOpa CoOeIMHeHud 1

B 1, 4-guokcaHe BHIIaPUBaJu Ha BO3IOyXe Hes
AMOPHEI
nepeMemvBauusa 1npu 25 + 1°C ¢ mDoJgyyeHMeM TBepPOOTO

BelmeCTRBa.

Npumep 6. I[lopowkoBasi PEeHTI'@HOBCKasl muopakumss dopm Ia, IIT,
1v, V, Va, VI, VII, VIII, IX, X, XI, XII, XIII, XIV m XV mu
amMopdHOM dOopPME

VicciienoBaHMsa C  TIOMOUWBK IIOPOMKOBOM PEHTITEHOBCKOM IMbpakKlUuUuU
OPpOBOOMIIM Ha  pPas3jIMUHHX  dopMax M3  IIpUMepa 5. [TOPOMKOBYIO
PEHTTEeHOBCKYKL OMdpakUMI HOIPOBOOWJIM IPM IIOMOIM PEHTITEHOBCKOTO
IIOPOWKOBOTO oudppakTOMeTPa Rigaku MiniFlex (XRPD) . Obmue
SKCIIEPUMeHTaJIbHEE OpOoLIe Ny PH nJid IIOPOMKOBOM PEHTTeHOBCKOM

ﬂM@paKHMM OBUIM CJIEOYIOMVIMIA & (1) PEHTI'E€HOBCKOE M3JIyUeHNVe MellM IIpU



89

1,054056 A ¢ Kp ¢muIbTpoM; (2) MOMHOCTE PEHTTEHOBCKOTO M3JIIydeHUS
30 kB, 15 MA; m (3) nopomok ofpasla IOUCIIePpIMpPOBAJIM Ha IepXaTele
ojasa obpas3lla C HYJeBHM (QoHOM. OO0mMe YCJIOBMA IJA IIOPOMKOBOM
PEHTIeHOBCKOM OubpakuMu  OBUIM  CJAEOYIUMM:  HadajlbHEM  yIooJg 3
Tpanyca; cTon-yrojg 45 orpanycos; muckpetmsaumsa 0,02 rpanyca;
CKOPOCTL CKaHMPOBAHMUSA 2 Tpan/MrH.

Ha bur. 7-21 npelncTaBJIEeHH I[IOPOMKORBEE PEeHTTeHOBCKOM
ouppakTorpammel ¢oopm Ia, I1I1I1, 1V, VvV, Va, VI, VII, VIII, IX, X,
XI, XII, XIII, XIV wmu XV, COoOTBeTCTBeHHO. B Tabimuax 4-18
npencTaBJIeHH OaHHBE II0 nOMKaM §niaga ¢oopm ITla, III, IV, V, Va, VI,
vIii, VvIII, 1IX, X, XI, XII, XIII, XIV u XV, COOTBETCTBEHHO.
AMOpQHOEe TBepLOe BEMEeCTBO M3 IpMMepa 6 aHaJM3MpOoBaJIM [IPU IIOMOIM
IIOPOMKOBOM PEeHTIeHOBCKOW IMbpakUMM M ONpelelIMJIM Kak aMopdHoe.

Tabmuua 4. dopma Ila

2-Tera (°) BricoTa HS
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 2277 40,8
27,2 187 33,6
28,3 36 6,5
28,9 93 16,7
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31,8 52 9,4
35,6 58 10,4
Tabmuua 5. dopma III
2-TteTa (°) 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
33,14 70 9,1
37,3 77 10,0
42,8 85 11,0
43,2 45 5,8
Tabmuua 6. dopma IV
2-teTa (°) BricoTa HS
7,0 80 9,4
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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 15,06
26,8 232 27,3
29,0 75 8,8
30,0 783 9,2
35,5 75 8,8
41,9 51 6,0
Tabmuua 7. dopma V
2-Tera (°) 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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Tabmamiia 8.

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
43,2 783 5,5
43,6 73 5,2
44,2 44 3,1
dopma Va

2-Tera (°) BricoTa H%
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
23,4 483 5,6
24,8 37 4,3
25,9 122 14,2
27,6 93 10,8
29,9 65 1,0
32,7 68 7,9
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43,8 38 4,4
Tabmuua 9. dopma VI
2-teTa (°) BricoTa HS
4,0 156 9,3
8,5 828 49,4
9,6 485 29,0
11,4 379 22,6
12,1 1553 92,7
13,5 548 32,7
14,5 460 27,5
15,2 696 41,6
17,1 643 38,4
17,7 804 43,0
18,1 242 14,4
19,2 587 35,0
20,7 1675 100
21,8 467 27,9
22,6 1467 87,6
23,2 684 40, 8
23,9 178 10,6
25,1 322 19,2
26,1 878 52,4
28,1 163 9,7
29,3 181 10,8
30,7 450 26,9
32,1 79 4,7
33,3 190 11,3
35,7 140 8,4
36,5 81 4,8
38,1 147 8,8
41,4 148 8,8
42,6 122 7,3
Tabmuua 10. dopma VII
2-TteTa (°) BricoTa HS
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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 4,4
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 4380 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
Tabmuua 11. dopma 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 27 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
Tabmuua 12. dopma IX
2-teTa (°) BricoTa HS
8,06 182 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 8,0
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 1,2
40,0 59 6,7
40,7 44 5,0
Tabmuua 13. dopma X
2-Tera (°) BricoTa H%
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
20,3 438 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,
Tabmuua 14. dopma XI

2-TteTa (°) BricoTa HS
1,7 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
Tabmuua 15. dopma XII
2-meTa (°) BricoTa HS
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
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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
Tabmmua 16. dopma XIII

2-meTa (°) BricoTa HS
5,7 87 15,9
8,06 103 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
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30,8 216 39,6
33,2 36 6,6
34,9 36 6,6
Tabmuua 17. dopmMa XIV
2-TeTa (°) 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 61 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
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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
Tabmuua 18. dopma XV
2-rmeTa (°) 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
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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

Dpumep 7. MHWccnemoBanHusi nonmMopdHex ¢opM npm nomomm JCK u
TT'A

Qopmel Va, VII, VIII, X, XII, XIII, XIV m XV uHcCcIemoBaJiXM IIpHU
novmomu [HOCK. IOCK npopomuim npm nomomm nOpudopa TA Instruments
Differential Scanning Calorimetry, w™omedb Q200 C aBTOCaMILJIEPOM.
YenoBus npubopa OCK 6w ciaenyomymy: 30-300 °C nmpm 10 °C/mmH;
aJlloMMHMEeBada KiBeTa OJj4 o0pas3loB M KphIIKa Tzero; IIOTOK rasa as3oTa
50 MJ1/MUH.

Qopmel Va, VII, VIII, X, XIII wu XV wucciepmoBaJiM I[IpM IIOMOIIU
TT'A. TI'A OPOBOIOWJIM IIPM I[IOMOIIM TepMOI'paBMMETPUUECKOT'O aHajMs3aTopa
TA Instrument, wMomesns Q500. OOmMe >KCIepUMEHTAJIbHHE YCJIOBUA IJIA
TIA Ovuv cJenyomyMmy: HarpeB oT 20 °C mo 600 °C mpm 20 °C/MuH;
NponoyBKa as0TOM, IIOTOK T'al3a CO CckopocThi 40 MJI/MMH C IIOCJEIY UM
BajlaHCOM IIOTOKa NPOOYBKM; IIOTOK IIPOAYBKM obpaslla CO CKOPOCTEH 60
MJI/MMH; ILJIaTMHOBAas KiOBeTa moJjg obpasua.

B Tabmimue 19 HwXe HOpMBeIeHHE HaHHEe 10 HOCK m TI'A.

Tabmmua 19

dopMa ICK TTA
Va HeBoJbploe DHIOOTEPMUUECKOE TIIOoTepsd Beca npumepHo 0,33

coOBHTHE c HavaJIbHOM 5o 100 °C;
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TeMrepaTypon 130°C u
MaKCHUMaJIbHOM TeMIepaTypon
133 °C;

KpYyIIHOEe SHOOTEPMUUECKOE
CcoOBITHKE c HayaJIbHOM
TeMIlepaTypon 266°C u
MaKCUMaJIbHOM TeMIepaTypon
267 °C

KpYIIHOE SHOOTEepMHUECKOE
COOHTHE C HadaJIbHOM

TeMIIepaTypoy M MaKCUMaJlbHOM

TeMIIepaTypon 126 °C;

HeBOoJIbmoe SHOOTEPMUUECKOE
COOHTHE C HadaJILHOM
TeMrepaTypon 255°C u
MaKCUMaJIbHOM TeMIepaTypon
256 °C;

SK30TepMMUYeCKOe coOuTHE C

MaKCHMaJIbHOM TeMIIepaTypon
260 °C;

HeBoJIbloe SHOOTEpMUUECKOE
COOHTHE c HadvaJIbHOM
TeMriepaTypon 266°C u
MaKCUMaJlbHOM TeMIIepaTypon
267 °C

HeBoJIbmoOe SHOOTEpPMUUECKOE
COOHTHE C HadaJIbHOM
TeMriepaTypon 128°C u
MaKCUMaJIbHOM TeMIepaTypon
145°C;

KpyIHoOe SHOOTEPMUUECKOE
COOHTHE C HadaJIbHOM
TeMrepaTypon 262°C u

MaKCHMaJIbHOM TeMIIepaTypon

SHauMTEeJIEHaAd TIIOTepAd BecCa

prmie 300 °C

IoTepsa Beca IIPpMMEepPHO 8%
oo 120 °C;
3HAUMTEJLHAS TIIOTepad Beca

prmme 300 °C

[IoTepsa Beca IpuMepHO 14%
no 140 °C;
3HauUTeJIbHas I[IOoTepd Beca

prmme 300 °C
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265 °C

HeBoJbImoe SHOOTEPMUUECKOE
COOBITHKE C HadaJIbHOM
TeMrepaTypon 117°C u
MaKCHMaJIbHOM TeMIIepaTypomn
121°C;

KpyTIHOe SHOOTEepMMUECKOe
COOHITHE C HadaJIbHOM
TeMriepaTypon 266°C u
MaKCUMaJlbHOM TeMIIepaTypon
267 °C

HeBoJIbmoe SHOOTEepPMUUECKOE
COOHTHE C HadaJIbHOM
TeMrepaTypon 261°C u
MaKCUMaJIbHOM TeMIepaTypon
264 °C

HeBoJbIoe SHOOTEPMUUECKOE
COOBITHE C HadaJIbHOM
TeMriepaTypon 266°C u
MaKCHMaJIbHOM TeMIIepaTypomn
267 °C

HeBoJbloe SHOOTEepMMUECKOe
COOHTHE c HadaJIbHOM
TeMriepaTypon 266°C u
MaKCUMaJlbHOM TeMIIepaTypon
267 °C

HeBoJIbmoe SHOOTEpPMUUECKOE
COOHTHE C HadaJIbLHOM
TeMrepaTypon 57°C u
MaKCUMaJIbHOM TeMIepaTypon
85 °C;

HeBoJbIoe SHOOTEPMUUECKOE

CcOOHTHE c HavaJIbHOM

[IOTEPA Beca IIPUMMEPHO 8%
mo 120 °cC;
3HauMTEeJIbHasg IoTepsd Beca
Beme 300 °C

NA

[IOTEPA Beca IIPUMEPHO 2%
oo 140 °cC;
3HauMTeJIbHasg IoTepsd Beca
Bemie 300 °C

NA

norTepsa Beca IpuMmepHo 0,4%
no 150 °C;
3HauUUTEeJIbHAaA

rnoTeps Beca

prmie 300 °C
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TeMrepaTypon 164°C u
MaKCHUMaJIbHOM TeMIepaTypon
172 °C;

SK30TepMMUYeCKOe coOuTHE C

HayvaJIbHOM TeMIIepaTypomn
183°C n MaKCHMAaJIbHOM

TeMrlepaTypoi 192 °C;

KPYIIHOE SHOOTEepMMUEeCKOe
COOHITHKE C HadaJIbHOM
TeMriepaTypon 267°C u
MaKCUMaJIbHOM TeMIepaTypon
268 °C

NA: HeT IOaHHBEX

V3 OpMBeIeHHOTO BHIIEe OINMCAHMA ClelralMcTaM B OaHHOM o0JjlacTu
TeXHUKUA oyoyT OUEeBMIIHH pasJIMUHEe MO IOUPUKALIUN HaCTOAMEeI O
n300peTeHra, B OOIOJIHEHME K OINMCAHHBEM. TakMe MOOUMPUMKALUM TaKXe
nonamamnT B oObeM NOpuiaraeMol GopMyJiEl M300peTeHMsa. Kaxias CCHUIKA,
BKJIIOUAa 4 BCe [IaTeHTH, raTeHTHEE 3adBKU nu JINUTepaTypy,
NPOLUTHUPOBAHHEIE B ONMCAaHUMK, CllellMaJIbHO BKJIOUEHE B HacTodllee
onMcaHMe B KaudeCTBEe CCHJIKM BO BCeM WUX IIOJIHOTEe.

Hacrosmee mM300peTeHMe OXBaTHBAET CJeOyKllMe acCIeKTH:

1. TBepmad dopMa COEIMHEHUS, MMEKIeIo QOpMyJIY :

CoenvHeHre 1

IpM »TOM yKasaHHas TBephas oopMa ABJIAETCS KPUCTAJIMUYECKOM.

2. Teepmad ¢opMa IO . 1, OpeAcTabiasapmas cobol ©Oe3BOOHY
dopMy .

3. Teepmasa ¢opMa o 1. 1 B BUIOe GopMEl I.

4. TBepmag ¢opmMa IO  II. 3, VMelasa Tpu wiam 0oJiee

XapPaKTepUCTMUYEeCKIMX IIMKa Ha HOpOMKOBOﬁ peHTPeHOBCKOﬁ
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odpakToTpaMMe,  BHPaXeHHHX 3HAUEHUSAMM 2-TeTa, BHOPAHHEMU U3
opuMepHo 8,7, nOpumMmepHo 9,8, npummepHo 11,6, nopumepHo 12,7,
npuMepHo 14,7, npumMmepsHo 15,7, npumMmepHo 20,0, npumepHo 21,4,
OpuMepHO 23,3 u npmuMmepHo 27,1 rpanyca.

5. Teepmasa odopma IO . 3, uUMeKmHasd IOPOWKOBYK PEeHTIEeHOBCKYIO
oudpakToIpaMMy II0 CYWeCcTBY Takyl, KaK IIpelcTaBJieHO Ha o¢our. 1.

6. TBepmasa ¢opma o JwdoMy M3 IOI. 3-5, MHMenmasd TepMoIpaMMy

ICK, XapaKTepu3yoIylcsd SHIOTEePMMUECKMM I[IMKOM IIpM TeMIepaType

nprMepHoO 266 °C.

7. TeBepmas o¢opma Mo JwboMy M3 M. 3-5, uMenmad TepMOoTpaMMy
ICK mo cymecTBy Takyl, KaK IIpeIcTaBJIeHO Ha our. 2.

8. TeBepmasda o¢opMa O JwOOMYy M3 M. 3-5, KMMeomas TepMOTpaMMy
TI'A 1o cymecTBY TakKykl, KaK IIpelcTaBJIeHO Ha our. 3.

9. Teepmasa dopma o . 1 B BMIOe dopmul IT.

10. TBepmag dopmMa T[O  II. 9, VMelada Tpu @ wuamM DoJee
XapaKTepuCTUUeCKUX orKa Ha IIOPOMKOBOM PEeHTTeHOBCKOM
ndpakToTpaMMe,  BHPaXeHHHX 3HAUEeHUSAMM 2-TeTa, BHOPAHHEMU U3
opuMepHo 6,7, nOpumMmepHo 9,5, npmmepHo 10,5, npumepsHo 14,8,
npuMepHo 16,2, npuMepHo 17,0, npmMmepHo 18,8 wum npumMmepsHo 19,3
rpanyca.

11. Teepmas dopma IO o. 9, MMermas IIOPOMKOBYID PEHTIEHOBCKYIO
ouopakToIpaMMy II0 CYWeCcTBY Takykl, KakK IpelcTaBJIeHO Ha o¢our. 4.

12. Teepnmad dopmMma 10 JIodoMy nus3 IIl. °-11, MMela g

TepMoTpaMMy IHOCK, XapaKTepu3yoIylcd SHIOTEPMMUECKMM [OIMKOM IIPH

TeMIIepaType IIpuMepHO 268 °C.

13. TBepmag dopmMa o JOOOMYy U3 I, 9-11, VMenla g
TepMorpamMMy IHOCK 1o cymecTrBy Takyl, KakK I[IpelCcTaBJIEHO Ha o¢our. 5.

14. Teepnmada dopmMa 10 JIdoMy nus Iirl. °-11, MMepIa g
TepMoI'paMMy TI'A IO CylmecTBYy Takyl, KakK I[IpelCcTaBJIEHO Ha ¢our. 6.

15. dapmMalleBTHMUECKad KOMIIO3UIIMA, CoIepxXamasa TBeplyn (opMy
no JoboMy mu3 on. 1-14 M 100 MeHBIHNEN Mepe OIMH dapMalleBTUUYeCKHU
IpUEeMIIEMET HOCUTEJIH .

16. Cnoco® wuHIMOMpoRaHMA Oejika BET, BKIOUAKIUY OPUBeleHUE
TBepmo¥  GopMel 1o JoboMy M3 nOn.l-24  wuau  dapMalleBTHUUECKOM

KOMIIOBULIMM IO II.15 B KOHTAKT C yKa3aHHEM OejyikoM BET.
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17. Cnioco6 JeueHus 3aboJieBaHMA WJIM COCTOSHMHA, CBS3aHHOTO C
BesnxoM BET, BKJIOUAKMNVM BBeOeHMe IHalMeHTy, HyXIalleMyCsd B TaKoM
JleueHUM, TepaleBTUUeCckM 5O0QeKTHMBHOTO KOJMUECTBa TBeplon GQOPMH II0
JodtoMy M3 nOn.l-14 uiam dpapMalleBTUUYECKOM KOMIIO3MUIMM IO II.15.

18. Crioco® JleueHm A npoanudepaTUBHOTO paccTpoicTBa,
BRJIOUAKMNMY BBeOeHMe MallMeHTy, HyxXIalleMycd B TakKoM JIeUeHUU,
TepaleBTUUeCKM S0OeKTUMBHOTO KOJIMUECTBa TBepHoM OGOpMEl 10 JiodoMmy
3 nn.l-14 wiam dapMalleBTUUECKOM KOMIO3MUMM 10 II.15.

19. Cnoco® mno n. 18, omauuanmmmcd TeM, UTO YyKasaHHoOe
opoJindpepaTBHOE PacCTPOMCTBO MIpelcTaBJigeT coboM pak.

20. Cnoco® mno n. 19, oTaMuanmuicsa TeM, UTO YKa3aHHHNM pak
opencraBJigeT CcoOoM pakK KPOBEeTBOPHOW CHUCTEMH.

21. Cnoco® mno n. 19, oTauuanmuica TeM, UTO YKa3aHHHM pak
IperncTaBJIAEeT cobomn aIeHOKaPILMHOMY , pak MOUeBOTO My 3EpPHL,
BjacToMy, pak KOCTM, pPak MOJIOUHOM XeJle3H, pakK Mo3Ta, KaplMHOMY,
MUEeJIOMIHYID CapKoMy, pak IeMKM MaTKM, KOJOPpeKTaJlbHHM pakK, pak
numeBona, pak KeJIYyIOUHO—KUIIEUHOT'O TpakTa, My JIb TUHOPMHYIO
ramobjlacToMy, ITUIMOMY, PaK XeJJUHOT'O IIY3HpPsSA, pak XeJlylka, pak
TOJIOBH ¥ meu, JuMOoMy XOIXKKMHA, HEeXOIXKMHCKYKD JIMMOOMY, pPak
KMIIeUHMKa, paK I[I0YKM, pakK TopTaHMu, JeWKo3, pak JerKux, JuMbpomy,
pak IeueHM, MeJIKOKJIETOUHEM pak JeIrkoro, HeMeJIKOKJIETOUHHM pak
JIeTKOT O, MEe30TeJIMOMY, MHOXECTBEHHYIO MMUEeJIOMY , OMJI (ocTpRIM
MUEJIOUIOHEM Jielko3), IBKKII (ouddy3HYD B-KPYIHOKJIETOUHYID JIMMOOMY) ,
pak TIJlaza, OIyXOJib 3pPUTEeJILHOT'O HepBa, pak IIOJIOCTM pPTa, pak
AVYHVKOB, OIIyXO0JIb TuIopm3a, IIepPBUUHYID  JMMOOMY  LieHTpaJlbHOM
HEepPBHOM CHUCTEMH, pakK IOIpedcTaTeJIbHOM XeJle3H, pPak II0IXeJIlyIOUuHOM
XeJlesH, bapuHTealJIbHEIM pakx, [IOUEUHO-KJIETOUHYI KaplMHOMY, pak

HpFIMOIZ KMIKM , CapKoMy, Par KOXI, OIIYyXOJIB CIIMHHOI'O MO3T'a, Pakr

TOHKOM KMIIKM, Pak XeJyOokKa, T[-KJIeTOUHHEM JeMKo3, T-KJIEeTOUHYIO
JrMboMy , pak AUYKAE, PaxK  mMMTOBMIOHOM  XeJIe3H, pak TopJa,
VPOTEHNTAJNILHEM pPak, YPOTeJMAaJIbHYKD KaplMHOMY, PakK MaTKM, pPak

BJlaTajuila MJIM OIyxXOoJib BuJIbLMCa.

22. Cnoco® mo n.l19, oTaMuaklmuiica TeM, UTO YKal3aHHBM pak
opencraBJgeT CcoOoM MHOXeCTBeHHYI MMeJioMy, OMJI wmiau IBKKII.

23. Crnoco® mo 1I. 18, oTaMualnmMicg TeM, UTO YykasaHHoe

nposmbepaTUBHOE pPaccTpoMCTBEO npencraBiseT coBomn HepaKoBOe
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npoJndpepaTBHOE PacCTPOMCTRO.

24 . Crioco® JeueHn s ayTOMMMYHHOTO W BOCIHAJIMTEJILHOTO
3aboJieBaHMg, BKJIOUAKIMUNY BBeOeHME IMHalMeHTy, HYXIaKIeMyCcsa B TaKoM
JIeUeHUM, TepaleBTUUeCkM 5OQeKTUBHOTO KOJMUECTBa TBeplon GQOPMHL II0
JgodoMy M3 mrn.l-14 miay dpapMaleBTUUeCKOM KOMIIOBMIMM IIo I1.15.

25. Cnoco® mno m. 24, oTauMuapmmMicg TeM, UYTO YKa3aHHOoe
ayTOMMMyHHOE WMJIM BOCIHaJIMTeJIbHOe 3abojieBaHMe BHOpaHO M3 aJlJlepIuu,
aJlJIepIMUYeCcKOT0 PUMHUTA, apTpuTa, AacCTMb, XPOHUUECKOM OOCTPYKTUBHOM
foJIe3HM JIeTKuUx, OereHepaTuBHOTO 3aboJieBaHMA CyYCTaBOB, IepMaTUTa,
OTTOPXEHU I OpT'aHoB, DK 3EMEHI, renaTmuTa, BOCIAJIUTEJIEHOTO
3aboJIeBaHMA KUIIeUHMKa, PacCesHHOTO CKJIepo3a, MMacTeHUMM I'paBuUC,
ricopmasa, Celcuca, CeINTUMUYeCKOoT'O CHMHIpOMa, CEeITHYeCcKOT'O IIoKa,
CUCTEeMHOM KpacCHOM BOJIUAHKM, OTTOPXEeHMS TKaHeBOT'O TpaHCcILJlaHTaTa U
onabera Tuna 1.

26. Crnoco® JleueHMsS BUPYCHOM MHOEeKINVM, BKJOUAKIWY BBeIeHUe
nmaumMeHTy, HYXOanlmeMy C S B TaKkoM JeueHun, TepaleBTUUECKHU
50PeKTUBHOTO KOJMUECTBa TBepOOoM QopME 10 JmobomMy M3 nOn.l-14 wim
bapMalleBTUMUECKOM KOMIIO3MIIMKM 10 II.15.

27. Cnoco®6 mo 1mo. 26, oTJMUaAKIUMCS TeM, UYTO YyKa3aHHasd
BUpPYCHasa MHOeKUMa OIpenacTaBJggeT cobol MHOeKUIMO aIeHOBUPYCOM,
BUPYCOM JnmrelHa-Bapp, BUPYCOM TIelaTuTa B, BuUpycoM TIemnatuta C,
BUPYCOM  T'eplieca, BUPYCOM  MMMyHOOebdULUMUTa UeJIOBEKa, BUPYCOM
NanuJIJIOME UYeJlOBeKa MM BUPYCOM OCIIH.

28. Crnocof mnojgydeHusa QopMel I coemmHeHMs 1:

| Q§¢O

CoenuHeHue 1

BRJIOUAIMIM  OocaxnmeHre (QopMH I M3 pacTBopa, coIepXalero
coeIMHeHVe 1 M pacTBOPUTEEL.

29. Cnoco® mo 1@mo. 28, oTJMYAKIMUMCS TeM, 4YTO YKa3aHHHM
PacTBOPUTEJIL COOEPXUT MeTaHOJI, alleTOH, H-TelTaH WJIM UMX CMecCh.

30. Cnoco® mno 1. 28, oTJuMuamnmmMmca  TeM, UTOo YyKasaHHoe
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OocaxIeHMe OCYWeCTBJIAT IyTeM (1) CHWMXeHMSa TeMIlepaTypH pacTBoOpa
coemmHeHVsa 1, (2) KOHLUEHTPUPOBaHUA pacTBopa coemmHeHusa 1, (3)
nobaBJIeHMs aHTUMPaCTBOPUTEJIS K pacTBoOpy coeluHeHusa 1, wiam  (4)
JIO0OM MX KOMOMHAaLNU.

31. Cmooco6 1o 1. 28, omIMualmmMica TeM, UTOo YyKasaHHoe
nojiydeHre oGopMmel I BKJOUAET:

(ia) HarpeBaHMe  YKa3aHHOT'O pacTeBopa COeOMHEHUSA 1 1mo
TeMIIepaTyps oOT npuMepHo 50 °C mo mpumepnHo 60 °C;

(iia) yMeHbIleHMe oOBbeMa YKas3aHHOTO PpacTBopa coeluHeHMs 1
npr TeMmIepaType oT mnpuMepHo 50 °C mo npuMmepHo 60 °C ¢ HOoJydyeHMEM
pacTeopa coeIMHeHMs 1 yMeHBIIEHHOT'O OOBeMa;

(iiia) @§DoBaBJjeHMe aHTHUPACTBOPUTEJIS K YyKa3aHHOMY PacTBOPY
coenMHeHMs 1 YMeHBIIEHHOTO O0beMa NpM OOOOepXaHVM TeMIepaTypH OT
npyMepHo 55 mo mnpuMmepHo 65 °C ¢ [OJyYeHMeM TeIIoTOo pacTBopa
coemuHeHusa 1; wu

(iva) oxJaxmeHMe YKa3aHHOTO TeIJIOTO pacTBopa coelMHeHMsS 1
OO TeMIepaTypel OT HOpuMepHo 15 °C mo mnpmmMmepsHo 30 °C ¢ ocaxIeHUeM
bopmer I.

32. Cnoco® 1o JjgodoMy u3 omn. 28-31, oTAMUAKIMNICS TeM, UYTO
yKaszaHHOe IIoJIydeHMe OQOpMEL I BKJIKUAET:

(ib) HarpeBaHMe YyKasaHHOTO pacTeopa COeIVMHEHU S 1,
comepXallel'o MeTaHOJI M alleTOH B KaueCTBe pPacTBOPUTEJIH, oo
TeMIIepaTypH OT OpuMepHO 50 nmo npuMmepHo 60 °C;

(iib) ywmMeHbmeHMe oO0beMa YKas3aHHOT'O pacTBopa coeluMHeHMs 1
npr TeMmIepaType oT npuMepHo 50 °C mo npuMmepHo 60 °C ¢ HOoOJIydeHMEM
pacTeopa coeIMHeHMs 1 yMeHBIIEHHOT'C OOBeMa;

(iiib) nodaBJieHHUE H-TellTaHa K YKa3aHHOMY pacTBOpPY
coenuHeHMsa 1 YMeHBIIEHHOTO O0beMa OpM HOOoOOepXaHVM TeMIepaTypH OT
npryMepHo 55 mo mnpuMmepHo 65 °C ¢ MOJyYeHMeM TeIIoTO pacTBopa
coemuHeHusa 1; u

(ivb) oxJaxmeHMe YKa3aHHOTO TeIJIOTO pacTBopa coenouHeHusa 1
OO TeMIepaType OT nOpuMepHo 15 °C mo mnpmmMmepsHo 30 °C ¢ ocaxIeHUeM
bopmer I.

33. Cnoco® nojgydeHusa QopMH 11 coemnuHeHuUs 1:
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CoennHeHne 1

BRJOUAMNMY ocaxIeHre ¢opmel II M3 pacTBOpa, CcoIepxamero
coemMHeHMe I U paCTBOPUTEIE.

34. Crnoco6 no 1. 33, oTIMuyanmmMicda TeM, UYTO YKa3aHHHEMN
PacTBOPUTEJIE COOEPXUT TeTparugpodbypaH (TI'®¢), alleToH, H-TelTaH
WM UX CMeChb.

35. Cnoco® mo 1mo. 33, oTJuMuamnmmMicdad  TeM, YTOo yKasaHHoe
ocaxIeHNe OCYWeCTBJIAnT IyTeM (1) CHWMXeHMs TeMIlepaTypH pacTBOpa
coemuHeHVsa 1, (2) KOHLUeHTPUPOBaHUA pacTBopa coemmHeHus 1, (3)
noOaBJIeHMS aHTUMPAaCTBOPUTEJIS K pacTBOpy coelmHeHmsa 1, wim  (4)
JI000OM MX KOMOMHALIWU.

36. Cnoco® mo 1. 33, oTJuMuamnmmMicd  TeM, 4YTOo YyKasaHHoe
nojiyuyeHre ¢opmel I1 BKRJIOUAET:

(ic) HarpeBaHMe  YKa3aHHOT'O pacTeopa COeOMHEHUA 1 1no
TeMIepaTyps OoT OpmMmepHo 50 °C mo npmmepHo 60 °C;

(iic) yMmeHbmeHMe o0beMa YyKaz3aHHOTO pacTBOpa coeIauHeHus 1
npr TeMmIepaType oT npuMepHo 50 °C mo npuMmepHo 60 °C ¢ HOOJyUYeHMEM
pacTeopa coemMHeHMs 1 yMeHBIIEHHOTO OOBeMa;

(iiic) @poBaBJjeHMe aHTHMPACTBOPUTEJISI K YKal3aHHOMY PacTBOPY
coeIMHeHVs 1 YMEHBIIEHHOTO O0OBeMa IIpY I[IOOOepXaHUM TeMIepaTypPhl OT
npyMepHo 55 mo mnpumepHo 65 °C ¢ [OJyyeHMeM TeIIoTO pacTBopa
coenuHeHua 1; u

(ivc) oxJaxmeHMe YKa3aHHOTO TeIJIOTO pacTBopa coelMHeHMs 1
OO TeMIepaTyph OT HOpuMepHo 15 °C mo mnpmmMmepHo 30 °C ¢ ocaxIeHUeM
bopmer IT.

37. Cnoco® mno JsmwboMy M3 III. 28-36, IOOIOJIHUTEJILHO BKJIOUAIOIMIM
[IOJIyYeHre CoeIMHeHMda 1 wmiIM ero  COJIM  CIoCcoBoM, BKJIIOY AI0MMUM

IIpmBelneHre BO B3aMMOIeNCTBMe CcOoeIMHeHUS 8:



112

O Tos3un

CoemmuHeHue 8

c Bl, rme Bl mnpemcraBigeT coBoM OCHOBaHHUE.

38. Cnioco® mo n. 37, oTauuanmmicda TeM, uTo Bl mOpencTaBJgeT
coBoM OCHOBaHME TI'UIPOKCUI MeJIOUHOTO MeTallja.

39. Cnoco® mo JmdoMy M3 II. 37-38, oTJMUamMicd TeM, UYTO
yKasaHHOe B3aVMMOIOEeMCTBMe coedMHeHMsa 8 C¢ Bl ocymecTBJIST B IIePBOM
pacTBoOpuUTEe.

40. Cnoco® mno JsmwboMy M3 IHOII. 37-39, IOONOJIHMTEJILHO BKJIOUAIIMIMI
IoJlydeHre coenouHeHmMsda 8  crocobow, BRJIOUAKIMM I[IpMBeldeHMe  BO

B3auMOIecTBMe coedVHeHua 7:

| Q.
0<_N %7°
\
0
HO™ “OH

CoenmHeHMe 7/

C coeIMHeHUeM 9:

CoenmHeHure 9

B IPUCYTCTBUA P2 " B2, roe P2 npencTarjigeT cobon
KaTaJlu3aTop Ha OCHOBe IIepexOIOHOTO MeTalljla, a B2 T[IpelcTaBJIgeT
coboM ocHOBaHUE.

41. Cnoco® nojsiydyeHMA coeIMHeHUS 8:
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o0 Tosun

CoenmmHeHMe 8

BRJIOUAINMIM TIPMBeldeHMe BO B3aMMOIEeMCTBMe coelduHeHus 7:
| (0]
“ _O
O<_N s”
\
(0]
N

HO OH

CoenuHeHue 7

C coeIMHeHMeM 9:

0O Tos3un

CoenuHeHre 9

B [IPUCYTCTBUN P2 u B2, roe P2 opencraByigeT cobom
KaTajlM3aTop Ha OCHOBEe IIepexXOIHOTO MeTaljljla, a B2 »OpenOcTaBJSeT
cobom OCHOBaHUE.

42. Cnoco® mno n. 40 wm 41, oTauMyuanmmMica TeM, uYTo P2
opencraBijgeT coOoM NajUladMeBHM KaTaJlu3aTop.

43. Crnioco® 1o Jmobomy M3 mnmn. 40-42, oTauMuanmmicda TeM, UYTo B2
opencraBiigeT cobOoM OCHOBaHMe OukapboHaT MeJIOUHOTO MeTaJlla.

44, Cnoco® 1o JjgwodoMy u3 rmn. 40-43, oTAMUAIMMCS TeM, UYTOo
yKasaHHoOe B3aMMOIEMCTBHUE coeIMHeHnA 7 c coeguHeHneEM 9
OCYMeCTBJIADT BO BTOPOM pacTBoOpUTEIe.

45, Cnoco® mno Jsmwbomy M3 rmn. 40-44, OONOJIHMTEJILHO BKJIOUAIOIMIM
IoJlydeHre coeduHeHusa /7  crocobow, BRJIOUAKIMM I[IpMBedeHMe  BO

B3auMOIEeNCTBMe CcOoedVHEeHUd 6:



114

Os_N %570
\
(0]
Br
CoemuHeHUe 6
C 4,4,4',4',5,5,5",5"-okTameTnyi-2,2"'-6mu (1, 3, 2-

nruokcabopoJiad) B HOpucyTcTBUM P3 m B3, Tme P3 npencraBjgeT cobou
KaTaJM3aTop Ha OCHOBe IIepexXOIHOTo MeTajjla UM B3 IpencTaBJIgeT
coBoll OoCHOBaHMUE.

46. Croco® MoJydyeHMs cOoeIMHEeHUS 7:

| Q
0-__N %70
\

;[o ()

N
HO OH
CoenuHeHUe 7

BKJIIOU AN IIpruBelceHre BO BRaMMOIeMCTBMEe COelIMHEeHMI 6:

Q o

I
(o) N S
\
;[OI J
Br

CoenmnHeHNe 6

C 4,4,4',4',5,5,5",5"-okTrameTnyi-2,2"'-6mu (1, 3, 2-
nruorcabopoJiad) B HOpucyTcTBUM P3 m B3, Tme P3 npencraBjgeT cobou
KaTaJlM3aTop Ha OCHOBe IIepexXOIHOTo MeTajla UM B3 mnpemncrTaBifger
cobor OCHOBaHUE.

47. Crnioco® 1o Jmobomy M3 M. 45-46, orTauuaknmmicga TeM, UToO B3
opencraBJgeT CcoOOM OCHOBaHMe alleTaT MeJIOUHOTO MeTallja.

48. Cnoco® 1o JjgwodoMy u3 nmn. 45-47, oTaMuanmMicd TeM, UYTo
yKaz3aHHOe B3auMMOIeMCTBMe coeIMHenmsa 6 ¢ 4,4,4',4',5,5,5",5"-
oKTaMeTuy-2,2'-6u(l, 3, 2-nnokcabopoiiaH) OCVYIEeCTBJISIT B TpeTbeM
pacTBoOpuUTEJE.

49, Cnoco® 1o JjgwodoMy u3 nmn. 45-48, oTaMUanmMMCI TeM, UYTo
yKaz3aHHOe B3aMMOIOeMCcTBMe coeIMHenmsa 6 ¢ 4,4,4',4',5,5,5",5'-

oOKTaMeTWuI-2,2'-6u(l, 3, 2-ouokcabopojiaH) OCVYIeCTBJISIT npu

TeMIepaType oT npuMepHo 70 °C mo mpumMmepHo 90 °C.

50. Cnoco® mno JsmobomMy M3 . 37-39, IOONOJIHMTEJILHO BKJIOUAIIMM
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IIOJIy4YeHHe COeIlMHEeHIMA 8 criocobomM, BRJIIOY AMIM IIpmBeIleHNMe BO

B3auUMOIEeNCTBMEe COoelIVHEeHUS 6:

| O,
O<__N %570
\
o
Br

CoenMHeHMe 6

C coeIMHeHMeM 15:

“$=0
~ N
/

CoemmHeHMre 15

B IPUCYTCTBUA P4 " B4, roe P4 npencrTaejdgaeT cobom
KaTajlu3aTop Ha OCHOBe IIepexXOoIHOTO MeTajljla, a B4 m[OpeacTaBJAEeT
coboM OCHOBaHUE.

51. Cnoco® mo n. 50, orTauuanmmycd TeM, dYTo P4 mOpencTaBJISET
cofbo¥ najlaIMeBHM KaTaJlu3aTop.

52. Cnoco® mno JgodoMy u3 nm. 50-51, orTauMuawnmmmicd TeM, UYTO
yKaszaHHoOe B3aMMOIEeMCTBHUE coeIMHeHMs o c coeIMHEeHMEM 15
OCYMEeCTRBJIST B UeTBEPTOM PAaCTBOPUTEJIE.

53. CoenmuHeHMe, IpelcTaBJdKIEee CcoBOM

| Q
O _N %70
\
0
.Bo
HO" “OH

CoenuHeHUe 7

mjim ero cCoJlb.
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$OPMYJIA U3OBPE TEHHA

1. TBepmas ¢opMa COeIMHEHUHA, MMeKIEeTro QOpMYJIY :

| Qé¢o

CoenuHeHMre 1
IpM »TOM yKasaHHasd TBeplas dopMa ABJIAETCS KPUCTAJJINUYECKOMN;
¥ T'ne TBepDasa dopmMa BbBHOpaHa m3 Oopmel Ia, Qopmel IIT, JdopME
IV, ©o¢opmel V, OQopMme Va, OQopmel VI, Qopmel VII, <Qopmbel VIII, OQOpME
IX, Qopmel X, Qopmel XI, QopmMel XII, QopMel XIII, QopmMmel XIV, m XV.

2. Teepnas ¢opma 1o . 1, me TBepmad ¢opMa MMeeT dopmy Ila.

3. TBepmas QopmMa O II. 2, VMeKllad OIMH wmiau  0Dojiee
XapakTepuUcTuuyeCKNUx IMKOB Ha TIOPOMKOBOM PEeHTTeHOBCKOM
IondpakToTpaMMe,  BHPAaXEHHEX 3HaUeHMAMM 2-TeTa, BHOpPaHHBEMM U3

npuMepHo 8,8, npumepHo 10,0, npmMmepHo 11,7, npumepHo 12,8,
npuMepHo 13,5, npmMepHo 20,0, npumepHo 21,5, OpuMepHO 22,6 U
IpMMepHO 23,3 TI'panyca.

4, TBeppmas ¢opmMa o mn. 1, rTne TBepnad oO¢opMa uMeeT DdopMy
IIT.

5. TBepmasa odopmMa O II. 4, VMenlasa OoIOMH wuiau  0OoJee
XapakKTepUucTuIeCKUX IVKOB Ha TIIOPOMKOBOM PEeHTTeHOBCKOM
IoudpakToTrpaMMe,  BHPaXEHHEX 3HaUeHMSAMM 2-TeTa, BHOpPaHHBMM U3
npuMepHo 7,8, nOpumepHo 12,4, npuMepHo 13,1, npumepHo 15,2,
npmuMepHo 15,5, npumepHo 16,9, npumepHo 17,5 wu npummepsHo 20,3
rpanyca.

6. TBepmada ¢opma 1o 1. 1, I'oe TBephmasda dopMa mMeeT dopmy IV.

7. TBepmas ¢opmMa IO II. 6, VMeKllada OIOMH wmiau  0DojJiee
XapakTepUucTuuyeCKNUx [IMKOB Ha TIIOPOMKOBOM PEeHTTeHOBCKOM
IoIndpakToIpaMMe,  BHPAaXEHHEX 3HaYeHMAMM 2-TeTa, BHOpPaHHBEMU U3
npuMepHo 11.2, nOpuMepHo 16,3, HOpuMepHo 18,7 u IHOpuMepHO 22,1
rpanyca.

8. TBepmas ¢opMa 1o . 1, rme TBepnad oopma mumMeeT dopmy V.

9. TBepmasa ¢opmMa 1O II. 8, vMelada OoIMH wmiam  0OoJiee
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XapakTepuUcTuuYeCKNUX [IMKOB Ha IIOPOMKOBOM PEeHTTeHOBCKOM
IoudpakTOoTrpaMMe,  BHPAaXEHHBEX 3HAUeHMAMM 2-TeTa, BHOPaAHHEMU U3
opuMepHo 8,2, HOpuMepHo 8,5, npumMmepHo 14,1, npumepHo 16,3,
npuMepHo 17,1, npmuMepHo 18,9, mnpumepHo 19,8, npumepHo 21,8 u
opmuMepHO 22,7 Trpanyca.

10. Teepmas dopmMa o n. 1, rOoe TBepzmad o¢GopMmMa uMeeT dopmy
Va.

11. Tepepnmas o¢opma 10 0. 10, wmMmewnmasd OOMH WK 0OoJee
XapakKTepUucTudeCKUx [IVKOB Ha TIOPOMKOBOM PEeHTTeHOBCKOM
oudpakToTrpaMMe,  BHPAaXEHHHEX 3SHaUeHMSAMM 2-TeTa, BHOpaHHEMU U3
npuMepHo 8,7, npuMmepHo 16,5, npumepsHo 17,3, npumepHo 19,9 wm
npuMepHo 21,6 Tpanyca.

12. Teepnmas odoopmMa o . 1, rOoe TBepHmad o¢opmMa uMeeT dopMy
VI.

13. Tepepnas o¢opmMa 10 II. 12, wuMenmasa OOVMH WK 0OoJiee
XapakTepuUcTuuyeCKNUx IMKOB Ha TIOPOMKOBOM PEeHTTeHOBCKOM
oudpakToIrpaMMe,  BHPAaXEHHHEX 3HaAUeHMAMM 2-TeTa, BHOPaHHEMU U3
opuMepHo 8,5, npumMmepHo 9,6, npummepHo 11,4, nopumepsHo 12,1,
npuMepHo 13,5, npmummMmepHo 14,5, npumepHo 15,2, npumepsHo 17,1,
npuMepHo 17,7, npuMepHo 18,1, npuMepHo 19,2 u npuMepHo 20,7
rpanyca.

14, Teepmasa oopma 1o . 1, Tne TBephasda o¢opMa uMeeT DopMy
VII.

15. Tepepnmas o¢opma 110 1Io. 14, wumenmasa oOOVMH WM 0OoJiee
XapakTepUucTuuyeCKUx IVKOB Ha TIOPOMKOBOM PEeHTTeHOBCKOM
oudpakToTrpaMMe,  BHPAaXEHHHEX 3HaUeHMAMM 2-TeTa, BHOpaHHEMU U3
npuMepHo 9,9, npumepHo 12,2, npuMepHo 14,8, npumepHo 15,7,
npuMepHo 17,0, npumepHo 17,5 m npmMmepHo 18,8 rpanyca.

16. Teepmasa odopmMa o . 1, rOoe TBepHmad o¢opMa uMeeT dopMy
VITII.

17. Tepepmas o¢opmMa 10 II. 16, wuMenmasa OOVMH WM 0OoJiee
XapakTepUucTuuyeCKnUx [IVMKOB Ha TIIOPOMKOBOM PEeHTTeHOBCKOM
ondpakToIpaMMe,  BHPAaXEHHBEX 3HAUeHMAMM 2-TeTa, BHOPaAHHEMU U3
npuMepHo 8,1, npumMmepHo 8,5, nOpuMmepHo 16,2, npuMmepHOo 16,6,
npuMepHo 17,0, npmmepsHo 17,5, npumepsHo 18,0, npumepHo 18,9,

npuMepHo 19,6 u npmmMmepHo 20,1 rpanyca.
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18. Teepmasa odopmMa o . 1, rOoe TBepHmad o¢opMa MuMeeT doOpMy
IX.

19. Teepmasa o¢opmMa 10 II. 18, wmMenmad OOMH WM 0OojJiee
XapaKTepUCTUUYeCKUX IMKOB Ha IIOPOWKOBOM PEHTTeHOBCKOM
oudpakToIpaMMe,  BHEPAaXeHHBX 3HAUEHMAMM 2-TeTa, BHOPaAHHEMU U3
npuMepHo 8,6, onOpummMmepHo 9,1, npmummepHo 11,4, nOpumepHo 13,4,
npmuMepHo 15,2, npuMepHOo 18,2, HOpumMepHo 22,1, nOpuMepHOo 22,8 u
npuMepHo 23,9 rpanyca.

20. TBepmas ¢opMa o . 1, rme TBepmad ¢opma mmMmeeT Odopmy X.

21. Tseppmadg o¢opma 1o . 20, wuMmenmasg OoOIOVH wWiIn 0OoJiee
XapakTepUucTuudeCKnUx IVMKOB Ha TIIOPOMKOBOM PEeHTTeHOBCKOM
IoudpakToTrpaMMe,  BHPAXEHHHEX 3HaUeHMAMM 2-TeTa, BHOpPaHHEMU U3
npuMepHo 14,9, npummepsHo 15,3, npumepHo 15,8, npumepsHo 17,0,
npuMepHo 17,7, npumMmepHo 18,3 m npmMmepHo 19,7 rpanyca.

22. TBepnmas o¢opma 1o n. 1, rme Teephas o¢opMa umMeeT dopMy
XT.

23. TBepmadga o¢opmMa IO II. 22, ¥WMepmas OIVH wWiIu 0oJiee
XapakTepUCcTUuuYeCKUX [IMKOB Ha IIOPOWMKOBOM PEHTTeHOBCKOM
IoIndpakTOoTrpaMMe,  BHPAaXEHHBX 3HaUeHMAMM 2-TeTa, BHOPaAHHEMU U3
npuMepHo 8,9, npumepHo 12,8, npumepHo 18,0, npumepHo 21,5,
IIPUMEPHO 22,6 ¥ IpMMepHO 23,3 I'palyca.

24, TBepmasa ¢opmMa 1o . 1, rne TBepmasa oopma umeeT dopmy
XIT.

25. TBeppmad o¢opmMa Ho 1. 24, wuMepmas OIMH WM 0oJiee
XapakTepUucTuuyeCKUx IVKOB Ha TIOPOMKOBOM PEeHTTeHOBCKOM
IoudpakToTrpaMMe,  BHPAaXEHHHEX 3HaUeHMAMM 2-TeTa, BHOpaHHEMU U3
opuMepHo 5,6, npumepHo 11,7, npuMepHo 13,8, npuMmepHo 14,5,
npuMepHo 16,9, npmmepso 17,7, npuMmepHo 18,7, nOpuMepHo 23,5,
npuMepHo 24,6, npumMepHOo 34,3, npuMepHo 44,2 u 44,6 rpanmyca.

26. TBepnmas o¢opma 1o . 1, rme Teephas o¢opMa uMeeT dopMy
XIIT.

27. TBeppmad o¢opmMa IO II. 26, ¥WMepmas OIVH WM 0oJiee
XapakTepUucTuuyeCKNUx [IVMKOB Ha IIOPOMKOBOM PEeHTTeHOBCKOM
oudpakToTrpaMMe,  BHPAaXEHHBEX 3HAUeHMAMM 2-TeTa, BHOPaHHEMU U3
opuMepHo 5,7, npuMepHo 8, 6, npuMepHo 9,8, npuMepHo 11,8,

npuMepHo 12,6, npmmMmepsHo 13,4, npumepHo 14,1, npumepsHo 14,8,
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npuMepHo 16,6 u npmMmepHo 19,1 rpanyca.

28. TBepmas o¢opma 1o n. 1, rme TeBephasa o¢opMa umMeeT dopMy
XIV.

29. TBepmag o¢opmMa IO II. 28, ¥WMenmas OIMH WM 0oJiee
XapaKTepUCTUUYeCKUX [IMKOB Ha IIOPOUKOBOM PEeHTTeHOBCKOM
oudpakTOoIpaMMe,  BEPAaXeHHBX 3HAUEeHMAMM 2-TeTa, BHOPaAHHEMU U3
npuMmepHo 4,0, npumepHo 11,2, npumMepHo 11,9, nopumepsHo 14,1,
npuMepHo 14,8 u npumepHo 15,9 rpanyca.

30. Teepnmas o¢opma 1o . 1, 1THe TeBepZas ooopMa umMmeer dopMy
XV.

31. TeBepnmas ¢opma no no. 30, wuMenmas OOMH WM 0OoJiee
XapakKTepUucTuudeCKnUx [IVKOB Ha TIOPOMKOBOM PEeHTTeHOBCKOM
IoIndpakToIrpaMMe,  BHPaXEHHEX 3HAUEeHMAMM 2-TeTa, BHOpPaHHEMU U3
npuMepHo 7,4, nOpumMmepHo 9,6, npmMmepHo 12,4, nopumepsHo 13,4,
npuMepHo 15,5, npummepsHo 16,9, npumepHo 17,7, npumepHo 19,0,
npuMepHo 19,5, npumMepHo 20,6 M OpMMepHO 22,5 I'panyca.

32. OapMalleBTHUUeCKafd KOMIIO3MLUMA, cCcomoepXallasg TBepOyln O(opMy
no JoboMy mu3 nomn. 1-31 M OO MeHbBIIeM Mepe OIMH GapMalleBTUUYeCKHU
IIpUEMIIEMEI HOCUTEJIE .

33. Cnoco6 wuHITHUOMpoOBaHMsA Oejka BET, BKIOUYaKIUY OPUBeIeHUE
TBepIoM  dopMmEl 1o JmobomMy w3 nmn.l-31  wam  dbapMaleBTHUUECKOM
KOMIIOBULMM IO II.32 B KOHTAKT C yKa3aHHBM OejikoM BET.

34. Cnoco6 JjedeHusa 3aboJjieBaHMA WMJIM COCTOSHMSA, CBA3aHHOTO C
BenxkoM BET, BKJIOUAKINMY BBedeHMe IMallMeHTy, HyxXIalleMycsd B TaKoM
JleueHUM, TepaleBTHUUeCcKM 20OeKTUMBHOTO KOJMUECTBAa TBEPIOM OGOPMEI IIO
JiodoMmy m3 nOmn.l-31 miaM dpapMaleBTUUECKOM KOMIIOBUINMM II0 II.32.

35. Crioco6 JleueHmsa IpPOJINdGepaTUBHOT'O paccTpoMcTBa,
BKJUAKMNMY BBeIdeHMe MNallMeHTy, HyxXIalleMycd B TaKoM JIeUeHUHU,
TepaleBTUUeCKM 530PeKTUBHOTO KOJMUEeCTBa TBepIoM OQOPMH IO JOOMY
13 nn.l-31 nwim dapMaleBTUUECKOW KOMIO3MUMM IO II.32.

36. Cnoco® mo 1. 35, ormauMuamnmmMmica  TeM, 4YTO yKasaHHoe
nposimbepaTUBHOE PACCTPOMCTBO NpPedCcTaBJIdgeT CcoO0OM pak.

37. Cmoco6 mo 1m. 36, oTJIMUaKnmMuiica TeM, UYTO YyKa3aHHHM pak
IpeIcCTaBJIgeT COOOM pakK KPOBETBOPHOWM CUCTEMH.

38. Cmoco6 mo m. 36, OoTJIMUaKnIMica TeM, UYTO YyKa3aHHHBM pak

npencTaBJisgeT cobon aleHOKapLUMHOMY, pak MOUEBOTO Iy 3HpP 4,
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BijacToMy, pak KOCTM, Ppak MOJIOUHOM XeJIesH, pakK Mo3Ta, KaplMHOMY,
MUEJIOMIHYID CapKoMy, pak IeMKM MaTKM, KOJOPpeKTallbHHM pakK, pak
numerona, pak KeJIYOIOUHO—KUIIEUHOT'O TpakTa, MYy JIb TUHOPMHYIO
ramobiylacToMy, ITUIMOMY, PaK XeJJUHOT'O IIY3HpsSA, pak XeJjlylka, pak
TOJIOBH ¥ Weu, JuMOoMy XOIOXKKMHAE, HEeXOIXKMHCKYKLD JIMMOOMY, pak
KUIeUHMKa, pak II0UKM, pak TOopTaHMu, JelkKo3, pak Jerkux, JuMmboMmy,
paxk TIleueHM, MeJIKOKJIETOUHHM paK JIeT'KOoT0o, HeMeJIKOKJIETOUHHIM pak
JIeT'KOTO, Me30TeJIMOMY , MHOXeCTBEHHVYIO MUEeJIOMY, OMJI (ocTpBl1
MUEJIOUIOHEM Jielko3), IBKKII (muddyz3HYD B-KPYIHOKJIIETOUHYID JMMOOMY) ,
pak TIJlaza, OIyXOJib 3PpUTEeJILHOT'O HepBa, pak IIOJIOCTM pTa, pak
AVUYHVKOB, OIIYyXOJIb TUIopM3a, [IEPBUYUHYD  JIUMOOMY LHeHTpaJlbHOM
HEepPBHOM CHUCTEeMH, paK IOIpedCcTaTeJIbHOM XeJle3H, pPak IIoIXeJIyIOUuHOM
XeJIesH, bapuHTealJIbHEM pax, [IOUEUHO-KJIETOUHYI KaplMHOMY, pak
OpsAMOM KUIIKM, CapKoMy, pPakK KOXM, OIIyxXoJb CIMHHOTO MO3Ta, pak
TOHKOM KMIIKM, Pak XeJyIka, T-KJIETOUHHM JIEeMKO?3, T-KJIEeTOUHYIO
JIMMPOMY , pak AVNYKa, pak MUTOBUOHOM XeJle3H, pak TopJa,
YPOTEeHUTAaJLHEM pakK, YypoTelralbHYyln KapLMHOMY, pak MaTKM, pak
BJarlajuillia WM OIYXOJIb BUJIBEMCaA.

39. Cnoco® mno n.36, oTaMYUaKmMica TeM, UYTO YyKa3aHHBEM pak
opencraBJgeT CcoOOM MHOXeCTBEeHHYI MMueJioMy, OMII miau IBKKII.

40. Crnoco6 1no 1. 35, omMuanmmica TeM, UTO YyKasaHHoOe
npojmndpepaTUBHOE PacCCTPONCTBO npencTaByigeT cobom HepakoBoOe
npoJinbpepaTrBHOE PAaCCTPOMCTRO.

41. Crioco6 JleueHmsd ayTOMMMYHHOTO W BOCIAJIMTEJILHOTO
3aboJleBaHMsg, BKJIOUAKINMM BBeIeHMEe IIalMeHTYy, HyXIalleMycd B TaKOM
JleueHUM, TepaleBTUUeCKM 5SOOeKTUBHOTO KOJMUECTBAa TBepIoV QOPMH I10
JodoMy M3 nOmn.l-31 maM dpapMaleBTUUECKOM KOMIIOBUINMM II0 II.32.

42 . Crnioco®6 mo m. 41, oTaMuanmmMicsda TeM, YTO ayTOMMMyHHOe WJIU

BOCHANIUTEJIbHOe 3abojieBaHMe BHOPAHO U3  aJlJlepluy, aJlJIepIm4yeCKoIo

pUHUTA, apTpuTa, aCTMH, XPOHUYECKOV  OOCTPYKTHMBHOM  OoJIie3HU
JeTKUX, nereHepaTUBHOTO 3aBoJieBaHmMs CyCTaBOB, nepMaTrTa,
OTTOPXEHUSI OpTaHoB, SK3EeMH, TernaTurTa, BOCHAJIMTEJLHOTO

3ab0JIeRaHMa KUIIEUHUKA, PacCcedHHOTI'o0 CRJIepO=23a, MMaCTeHVMNM TIT'paBUC,
Iicopmasa, celicmuca, CellITUYeCKOTI'O CHMHIOpPOMa, CellITUYeCKOTI'O moKa,
CUCTEeMHOM KpaCHOﬁ BOJIUaHKM, OTTOPXEHMA TKaHeBOI'O TPaHCIUJIaHTaTa U

omnabera TUna 1.
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43. Crnoco® JeueHUI BUPYCHOM MHOeKUMM, BKJIOUAKIMY BBeIeHUE
naumMeHTy, HYXOanleMy C S B TaKkoM JleueHun, TepaleBTUUECKHU
50PEeKTUBHOTO KOJMUECTBa TBEePOOM OGOopMH IO JoboMy M3 HOno.l-31 wninm
bapMalleBTUUYECKOM KOMIIO3MLIMKM II0 II.32.

44, Crnoco®6 mno m. 43, oTaMuammmMicg TeM, UTO YyKa3aHHad
BUpyCHasa uHbekUumusa IpelcTaBJgeT cobol uHOeKIMID aleHOBUPYCOM,
BUMpPYCOM OmnmTelHa-Bapp, BUpPYCOM TIelaTuTa B, BupycoM Trenatura C,
BUMPYCOM  Tepreca, BUPYCOM  UMMMyHOIebduUIMTa yeJioBeKa, BMPYCOM
IanmJIJIOMBl UeJloOBekKa WMJIM BUPYCOM OCIIH.

[Io DOBepeHHOCTHU
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