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CIIOCOBBI ITOJIVUEHHUSA AG-10, ET'O ITPOMEXYTOUYHBIX COEJUHEHUN U
X COJIEU

IIpeniecTByomuil ypOBEHb TEXHUKH

AbeppaHTHBlE B3auMojnelicTBHe U arperauust Oeika, JMOO dYepe3 HENPaBUIBHOE
CBOpauMBaHUe Oeska, TMO0 Yepe3 aKTHUBALMIO CUTHAIBHOTO MYTH SIBJISIETCSI OCHOBHOMN MPUYUHON
0O0JBIIOrO YHCHa JereHepaTUBHBIX 3a0oseBaHUil uenoBeka. Takum 00pa3oM, HampaBJIEHHOE
BO3AelicTBUE Ha Oeok-OenmkoBele B3aumoneiictsus (PPI) mpencraBmser TepameBTUdecKuid
HHTEpEC.

Ha ceromusmunii neHp onoOpeHHbIMH uHrHOuUTOpamu PPl sBustorcs Oenxu, a He
HU3KOMOJIEKYJIIpHbIe MHruOUTOpHl. Hampumep, TepameBTHYECKHEe MOHOKJIOHAJIbHBIE aHTHTENA
(mADb) uCHONB3YIOTCS U JIEYEHUS OHKOJIOTHUECKUX, ayTOMMMYHHBIX, HH(EKIHOHHBIX U
HeHpoereHepaTuBHBIX 3a0oneBaHni. TepaneBTHUECKHE MAbD SBJISIOTCS JOPOTOCTOSIIIUMH B
NPOM3BOJICTBE, TPEOYIOT BBEACHUS NMyTEM HHBEKLUU M MOTYT BbI3bIBATb UMMYHHBIH OTBET Y
nanueHta. [lo 3TuM npuyMHAM pa3paboTka HU3KOMOJEKYJSIpHbBIX HMHruOuTopos PPI
MIPEACTABIISIET UHTEPEC.

OnmHuM M3 Takux NPUMepPoB abeppaHTHOH arperauuy OEJKOB MPEACTABISET COOOM
pactBopumblii Oenok TpaHctuperuH (TTR wmm mpeansOymuH). TTR mpencraBnsier coboit
rOMOTETpaMEPHBIH OENIOK ¢ MOJIEKYJsipHOUW Maccodt 55 k/la, mpuCyTCTByrOmMI B KPOBU U
CMUHHOMO3roBOM kunakoctu. Korma numepsr TTR auccounmnpyror oT cBO€ roMOTeTpamMepHOl
(OpMBI, OHU MOTYT MPEBPATHTHCS B aMUJIOUJIOTEHHBbIE MOHOMEpHI. D710 Habdmoxanock ¢ TTR
IMKOTO TUMA, U ¢ 6osee yem co 100 pasmuuHbIMM MyTHPOBAaHHBIMU BapuaHTaMu. MccnenoBanust
nokasany, dro crabmnusanus TerpamepHod ¢opmbl TTR umHrHOMpyeT HempaBHiIbHOE
CKJIaJIbIBAHUE aMIIOMIOTEHHBIX MOHOMEPOB U Mochenyromiee oopasoanue ammionaa TTR.

HenaBane wuccnepmoBanusi upeHtuuumposamn  3-(3-(3,5-mumernn- 1 H-nupason-4-
win)nponokcn )-4-propbensoiinyro kucnoty (AG-10) B kadecTBe NMEPCHEKTHBHOIO KaHAWAATA
It JiedeHust 3abojeBaHuii, cBs3aHHbIX ¢ TTR-amumoupom, Takux kak TTR-amunounpHas
KapIuoMHONaTus. JT0 coenuHerne Obuto packpeito B WO 2014/100227. TlpumeuaTenbHO, 4TO
PAacKpBITHE HE MPENOCTABJIAET KAKUX-JTUOO HomoaHUTENbHbIX (Gopm AG-10, u onucaHHBIHI
croco0 CHHTEe3a He MOIXOAUT JJIsl MPOMBIIIIEHHOTO IPOU3BOJICTBA.

Takum oOpaszom, CyIIecTByeT HEOOXOAMMOCTh B TMOJYYEHHH YCOBEPIIEHCTBOBAHHBIX
meronoB cuHTe3a AG-10 m olecneyenuss nomonHuTeNnbHBIX Gopm  AG-10, koTopeie
ofecrieunBarOT  BBITOJHBIE (papMakOKHMHETHUECKHMe cBoiicTBa. Hactosimee packpbiThe
HANpaBJICHO HA VAOBJETBOPEHHE OTHUX TNOTPeOHOCTEH, M TpeasaraeT COOTBETCTBYIOIINE

MIPEUMYIIECTBA.



Kparkoe onucanune
B omHoM acnekte Hacrosimee wu300peTeHHE oOecreunBaeT YIYYIIEHHBIH Crocod

NOJIY4eHUs coeqrHeHus popmybl [X

COOH
O Z "NH
/
F ~N
(IX)
BKJTFOYAFOII U

(a) koHTaKTHpOBaHUE coequHeHus popmybl 11

o 0
(I1)

¢ coenuHeHneM ¢opmysl 111
R1 /\/\R1 (III)’

NEPBbIM OCHOBAHHUEM H TICPBBIM OPraHUYCCKUM PACTBOPUTEICM C TIOJYyUCHUEM

coenuHeHus Gpopmynl [V
O

HO

o Iv),
rae kax/piii R! Hesaucumo npesctapiser coboii ragored umu 3Gup cyabpOKUCIOTHL,
(b) koHTaKTHpOBaHME coequHEHUs GopMyIbl IV ¢ THIPa3HHOM U BTOPHIM OPTaHHYECKIM
PacTBOPUTEINIEM C MOJYIEHUEM COeANHEHUs Gpopmyel V
HN N\

1
N~

OH
V)

(c) xoHTakTHpOBaHHME coenuHeHHst (GopMyibl V C CyIb(OHUPYIOIIMM areHTOM HIIH

raJIOTEHUPYIOIIMM areHTOM C TIOJyuYeHHeM coenHeHus popmysl VI

Hl|\l \ R2
N~
(VI),
rae R? npencrapaser co6oii rajoren uau 3gpup cyabGOKHCIOTHI

(d) xoHTakTHpOBaHME coenuHeHus popmynel VI ¢ coennaennem popmynst VII



COOR3

OH
F (VID),

BTOpPbIM OCHOBAHHUEM W TPETbUM OpPTraHUYCCKUM pPaCTBOPUTCIEM C TIOJYyYCHUEM

coennaeHus ¢popmynsl VIII

COOR3

O Z"NH
—_
i N (VIID),

rae R? BeiOpan u3 rpynmsl, cocrosimeii u3 Ci.12 ankuna, Ca.12 ankeruna, Co.12 alKUHUNA,
(5.8 IMKIIOANKHIIA, TETEPOLIMKIIOAKIIIA, apWiia U TeTepoapuia, KaKAbIH M3 KOTOPBIX SIBISIETCS
Heo0s13aTeIbHO 3aMeIEHHbIM;

(e) konTakTHpoBanue coenuHeHust popmyiel VIII ¢ TpeTbUM OCHOBAaHUEM C MOTyYEHHEM
coenuHeHus popmyunl [X.

Bo BTOpOM acriekte HacTosiIee pacKpbITHE OTHOCHTCS K (hapMaLleBTHUECKH IPUEMIIEMON
coJy, ripeacrasieHHoi Gopmymoii I wmu Ib

COOH
COOCH

@O/\/ﬁ"‘“ ® HX : O/\/KL,NH L 3%
" N o N (1b),

rae X npeacrasisier cobol papMaleBTHUECKH PUEMIIEMbI aHUOH MPOTOHCOAEP KALIeH
KHUCJIOTHI, a Y TIpencTaBsier coO0H MyIBTHIIPOTOHHYIO KHUCIIOTY.

B Tperpem acmekre, HacToslee M300peTeHNe 0OecreunBaeT KpUCTauInieckue (Gopmbl
A-K dopmymsr IX.

Jpyrue 0coOEHHOCTH, 3JIEMEHTBI U ACTIEKThl HACTOSIIEro N300peTeHnst OyayT OUEBUIHBI
U3 CONPOBOUTENBHBIX YePTEKEH 1 U3 MOIPOOHOTO ONHUCAHNS, KOTOPOE CIEAYET faliee.

Kpartkoe onucanue ueprexein

Ha ¢ur. 1 npencraBnena cxema ONMMCAHHOTO B JAaHHOM JOKyMeHTe mojyueHust AG-10 u
€ro NPOMEXYTOYHBIX COCTUHEHUI.

Ha ¢ur. 2 nokaszansl papMaKOKHHETHYECKUE PE3YJIBTATHI, IEMOHCTPUPYIOIIHE BBICOKYIO
ononocrynHocTh AG-10 BO MHOKECTBE BUJIOB.

Ha ¢ur. 3 nokaszansl papMaKOKHHETHYECKUE PE3YIIBTATHI, IEMOHCTPUPYIOIIHE BBICOKYIO

ouonoctynHocTh AG-10 y cobak MyXKCKOTO M JKEHCKOTO Iojla TPH Pa3HbIX YPOBHSIX



JO3UPOBAHUS.

Ha ¢ur. 4 nokasan mnarrepH NOpPOIIKOBOH peHTreHoBckod nudpakuun (XRPD)
Me3nIaTHOM comu opmyder IX.

Ha ¢ur. 5 mnokasassl rpaduku TepmorpaBumerpudeckoro anammsa (TGA) wu
mddeperunanpaoil ckanupyrome katopumerpun (DSC) mesunarHoii comu popmysr IX.

Ha ¢ur. 6 mnoka3an mnarrepH NOpPOIIKOBOH peHTreHoBckod nudpakuun (XRPD)
sAM3MIIATHON comu ¢popmynsl IX.

Ha ¢ur. 7 mnokasamsl rpadpuku Tepmorpasumerpudeckoro anammsa (TGA) wu
middeperunansaoil ckanupyrommen katopumerpun (DSC) spusunarnoit conu Gopmyinsr [X.

Ha ¢ur. 8 mnokasan mnarrepH NOpPOIIKOBOH peHTreHoBckod nudpakuun (XRPD)
6esmnaraoi comu Gpopmynsl IX.

Ha ¢ur. 9 nokasamsl rpaduku Tepmorpasumerpudeckoro anammsa (TGA) wu
nuddepeHumnanbHol ckanupyromei kanopumerpuu (DSC) 6e3unarhoit comm Gopmynsr IX.

Ha ¢ur. 10 mokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakiun (XRPD)
TO3WIIATHON cou opmydsl [X.

Ha ¢ur. 11 mnokasaner rpaduku Ttepmorpasumerpuueckoro anHammsza (TGA) u
middeperunansaoil ckarupyrommel katopumerpun (DSC) Tozunataoit conu Gopmynsr [X.

Ha ¢ur. 12 nokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
33UNaTHOM conu Gopmyiel [X.

Ha ¢ur. 13 mnokasaner rpaduku Ttepmorpasumerpuueckoro anHammsza (TGA) u
mddeperunanbaoil ckanupyromen katopumerpun (DSC) s3unarHoii conn popmynsr IX.

Ha ¢ur. 14 nokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
OpomuHOH comu Gpopmynsl IX.

Ha ¢ur. 15 mnokasaner rpaduku Ttepmorpasumerpuueckoro aHammsza (TGA) u
nuddepeHunanbHol ckanupyroei kaaopumerpru (DSC) dpomunnoii comu Gopmynsr IX

Ha ¢ur. 16 nokasan nartepH nopoimkoBoil peHTreHoBckol audpakuun (XRPD) gopmsr
a HUTpaTHOU conu popmydsl [X.

Ha ¢ur. 17 mnokasaner rpaduku Ttepmorpasumerpuueckoro anHammsza (TGA) u
mddeperunansaoil ckanupyrouieit kanopumerpun (DSC) popmsl a HUTpaTHOM conu GopMyJTbI
IX.

Ha ¢ur. 18 nokasan narrepH nopomkoBoil peHTreHoBckol audpakuun (XRPD) gopmsr
b HuTpaTHO# comu popmymsr [X.

Ha ¢ur. 19 nokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
cynbdarHoii conu Gopmynsl [X.

Ha ¢ur. 20 mnokasanel rpaduku Ttepmorpasumerpuueckoro aHammsza (TGA) u
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nuddepeHunanbHol ckanupyromei kaaopumerpuu (DSC) cynbdartHoi conu dhopmyisr [X.

Ha ¢ur. 21 nokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
okcanatHoit conu popmyisl [X.

Ha ¢ur. 22 mnokasanel rpaduku Ttepmorpasumerpuueckoro aHammza (TGA) u
nuddepeHnnanbHoM ckanupyromei kagopumerpuu (DSC) okcanatHoit conu popmyiiser 1X.

Ha ¢ur. 23 nokazaH nartepH NopomkoBoil peHTreHoBckol audpakuun (XRPD) gopmsr
a ManeatHoi conu popmysr [X.

Ha ¢ur. 24 mnokasaner rpaduku Ttepmorpasumerpuueckoro aHammsza (TGA) u
mddeperunansaoil ckanupyrouieit kanopumerpun (DSC) popmer a maneatHoit conn GopmyIibl
IX.

Ha ¢ur. 25 nokasaH narrepH nopomkoBoil peHTreHoBckol audpakuun (XRPD) gopmsr
b maneatHoit comu Gopmyiner [X.

Ha ¢ur. 26 mnokasanel rpaduku TtepmorpaBumerpuueckoro aHammsza (TGA) u
mddeperunansaoil ckanupyromei kanopumerpun (DSC) popmel b manearnoit conn Gopmyiibl
IX.

Ha ¢ur. 27 nokazaH nmatrrepH MOPOIIKOBOH peHTreHoBckol mudpakuuu (XRPD) comu
YKCYCHOM KHCIIOTBI popmysl IX.

Ha ¢wur. 28 mnokasaner rpaduku Ttepmorpasumerpuueckoro aHammsza (TGA) u
middeperunanbaoil ckanupyromei kanopumerpun (DSC) comm ykCycHON KHCIOTHI (GOpMYJIBI
IX.

Ha ¢wur. 29 nokazan narrepH nopomkoBoi peHTreHoBckoi augpaxumu (XRPD) comm L-
s0I0YHOM KHCIOTHI hopmysl IX.

Ha ¢ur. 30 mnokasanel rpaduku Ttepmorpasumerpuueckoro aHammsza (TGA) u
muddepenunanbHoit  ckanupyromeit kajgopumerpun  (DSC) comu  L-s0704YHON  KHCIIOTBI
dopmysr IX.

Ha ¢ur. 31 nokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
KpucTaunaeckoit popmsr A ¢opmyisl IX (3 pasHbIx oOpasna).

Ha ¢ur. 32, ¢ur. 33, ¢ur. 34 nokazanbl rpaduKyd TEPMOTPABUMETPHUECKOTO aHAIN3a
(TGA) u muddepenumanvHoii ckanupyoomei kanopumerpun (DSC) kpucranmmueckoin GOpMeI
A popmynsr IX.

Ha ¢ur. 35 nokaseiBaeT nzobpaskeHne NMOJSIPU3OBAHHON CBETOBOM MuKkpockonuu (PLM)
KpucTaunaeckoit popmer A dopmynsr IX.

Ha ¢ur. 36 nokasana acuMMeTpUYHAasT €AMHULA KPUCTAIUTMYECKOH (opMbl A Gopmyibl
IX.

Ha ¢ur. 37 nmokaszansl qaHHbIe TUHAMUYECKOU copOuuu nmapos (DVS) kpucramindeckoi



¢dopmer A popmyiner [X.

Ha ¢ur. 38 mnokasanbl marTepHbl MOPOLIKOBON peHTreHoBckod audppaxmmm (XRPD)
kpuctamnaeckoi popmbl A hopmyinsl IX no (BHH3Y) u nocie (BBepxy) DVS.

Ha ¢ur. 39 nokassiBaeT quarpamMMy, CYMMHUPVIOIIYIO B3aUMHbBIE TIPE0OPa30OBaAHUSI MEKAY
unentudunrpoBaHHbIMU Kpuctayumueckumu popmamu A, B, C, E, G, H, [, J.

Ha ¢ur. 40 mokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
Kkpuctaunaeckoit popmsr B popmymer IX.

Ha ¢ur. 41 nokaseiBaer rpaduku TtepMmorpaBumerpuueckoro aHamuza (TGA) wu
middeperunansaoil  ckanupyromeli  kanopumerpun (DSC)  xpucranmmueckoir gopmer B
dopmysr IX.

Ha ¢ur. 42 mokaszaHbl maTtTepHbl MOPOLIKOBON peHTreHoBckod audppaxmum (XRPD)
kpuctanaeckoit gopmel B dopmyner [X mepen nHarpeBanueMm (BBepXy), HarpeBaHHeM 0
100°C  (Bropoit cBepxy), HarpeBamumeM p0 170°C (BTOpOH CHHM3y) U CCBUIOYHOH
kpucraunaeckoit popmoii I (BHu3y). Ilpu Harpesanuu gopma B mpeobpasyercs B popmy L.

Ha ¢ur. 43 mnokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
kpuctaunaeckoit popmsr C popmymsr [X.

Ha ¢ur. 44 mnokasanel rpaduku Ttepmorpasumerpuueckoro anHammza (TGA) u
middeperunanbaoil  ckanupyroomeil  kanopumerpun (DSC)  xpucrammmueckoit  dopmer C
dopmysr IX.

Ha ¢ur. 45 nokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
kpuctaunaeckoit popmer D dopmyner IX (BepxHuil rpaduk) u xpucramimyeckoi ¢opmer F
dopmyasl IX (HrokHUHA rpaduk).

Ha ¢ur. 46 mnokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
kpuctaunaeckoit popmsr E popmyner [X.

Ha ¢ur. 47 mnokaseiBaer rpaduku TtepMmorpaBumerpuueckoro aHamuza (TGA) wu
middeperunansaoil  ckanupyromeli  kanopumerpun (DSC)  kpucramnmmueckoit  ¢dopmer E
dopmysr IX.

Ha ¢ur. 48 mnokaspiBaeT peHTreHOrpaMMbl TOPOIIKOBOH peHTreHorpammbl (XRPD)
kpuctaunaeckoit popmer E @opmyier IX nmepen Harpesom (BBepxy), mpu HarpeBanuu 1o 195°C
(B meHTpe) u ccbulouHOH Kpuctammnueckoil ¢opmbl 1 (BHm3y). Ilpm HarpeBanmm ¢opma E
npeobpasyercs B popmy L.

Ha ¢ur. 49 nokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
kpuctanaeckoit popmer G popmynsr IX.

Ha ¢ur. 50 mnokasanel rpaduku Ttepmorpasumerpuueckoro anHammsza (TGA) u

middeperunansaoil  ckanupyromeii  kajgopumerpun (DSC) kpucramumueckoit ¢opmer G



dopmysr IX.

Ha ¢ur. 51 nokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakiun (XRPD)
kpuctamnaeckoit popmer H popmymnsr IX.

Ha ¢ur. 52 mnokasaner rpaduku Ttepmorpasumerpuueckoro aHammza (TGA) u
middeperunansaoil  ckanupyromeit  kajgopumerpun (DSC) kpucrammmueckoit ¢opmer H
dopmysr IX.

Ha ¢ur. 53 nokasan crniexktp 'H SIMP xpuctanmuueckoii popmbl H popmyiisr IX.

Ha ¢ur. 54 mnokaszanbl maTrTepHbl MOPOLIKOBON peHTreHoBckod audppaxmmm (XRPD)
kpuctaunaeckoit popmer H popmynsl IX nepen marpesom (BBepxy), npu HarpeBanuu 1o 120°C
(B meHTpe) W CChUIOYHOHN KpucTtayumdeckod ¢opmsel 1 (BHM3y). Ilpu HarpeBammu ¢opma H
npesparaercs B popmy L.

Ha ¢ur. 55 mnokasaH mnarTtepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
kpuctaunaeckoit popmsl I popmyner [X.

Ha ¢ur. 56 mnokasaner rpaduku Ttepmorpasumerpuueckoro aHammsza (TGA) u
middeperunansaoil  ckanupyromein kanopumerpun  (DSC) kpucrammmueckoit  gopmbr 1
dopmysr IX.

Ha ¢ur. 57 nokaszaHpl maTrTepHbl MOPOLIKOBON peHTreHoBckod audppaxmmm (XRPD)
kpuctanaeckoilt ¢opmer I Gopmynsr IX (ccbutounslii oOpasen, cBepxy), A0 HPOAYBKH N2
(BTOpO# CcBepxy), mocne mponayBku N2 B TedeHue 1,5 yacoB (BTOpas CHH3Y) M CCBUIOYHOU
kpuctamnaeckoi ¢popmel B (BHm3y). [locne nponysku Na dopma I mpespammaercs B popmy B.

Ha ¢ur. 58 nmnokaseiBaer rpaduk TepmorpasuMmerpuueckoro ananmsa (TGA)
kpuctaunaeckoit popmsl I popmyner [X.

Ha ¢ur. 59 mnokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)
Kpuctaunaeckoit popmsr J popmyner IX.

Ha ¢ur. 60 mnokasaner rpaduku Ttepmorpasumerpuueckoro anHammsza (TGA) u
middeperunansaoil  ckarmpyromein  kajgopumerpun (DSC)  xpucranamueckoir  ¢opmer  J
dopmysr IX.

Ha ¢ur. 61 nokasan crniektp 'H SIMP kpucrannuueckoii popmbl J popmyisl IX.

Ha ¢ur. 62 mnokasanbl maTrTepHbl MOPOLIKOBON peHTreHoBckod audppaxmmm (XRPD)
kpuctanaeckoit popmsl J popmyisl IX nepen HarpeBanueM (BBepxy), HarpeBanuem 10 130°C
(BTOpOH CBEpXy), CCBUIOYHOW KPHUCTAIIMYECKOH (Gopmbl A (BTOPOHW CHHM3Y) U CCBUIOYHOU
Kpuctanaeckoit ¢popwmer I (BHU3Y). Ilpu HarpeBanuu gopma J npesparnaercss B cMech (GOPMBI
A u popmsr L.

Ha ¢ur. 63 mnokasaH mnarTepH NOPOIIKOBOH peHTreHoBckoi audpakmun (XRPD)

kpuctamnaeckoit popmer K dpopmymnsr IX.
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Ha ¢ur. 64 mnokasaner rpaduku Ttepmorpasumerpuueckoro anHammsza (TGA) u
middeperunanpaoil  ckanupyromeii kajgopumerpun (DSC) kpucrammdeckodn ¢opmber K
dopmysr IX.

IMonpobHoe onucanue

I. Obuiee

B HacrosiiieM packpbITHe, B HACTHOCTH, MPEJIAraeTcs YAyUIIEeHHBIH CrIoco0 MoTyueHHst
coenunenusi Gopmynbl IX (AG-10) U ero mpoMeKyTOYHBIX COEAVMHEHW. BHOBbH OMUCAHHBIN
nporiecc 00ecreynBaeT BLICOKHE BBIXOABI U YIYYIIEHHYIO 3(p(peKTHBHOCTD.

B T0 Bpemst Kak MOJIHAs CBO/IHAS CX€Ma MPUBEACHA B KPATKOM HU3JIOKEHHH M300pEeTeHNs,
u Ha Cxeme | (dur. 1), cmeumanuct B JaHHOW OOJACTH MOWMET, YTO BBIOPAHHBIC CTAIUU
HACTOSIILIErO TpoLecca SIBISIOTCS HOBBIMH W MOTYT  BBINOJHSTBCS HE3aBHCHMO  OT
MPOUCXOKACHUS UCXOTHOTO MaTepHralia il MIPOMEKYTOYHBIX COSAMHEHUI.

B Hacrosimmem nOKyMeHTe Takke mpeasaraercss (apMaleBTHUECKH MpHeMJieMast COJb
dopmyasl 1 u popmynsr Ib. @apmanesrrueckn npuemniemele conu dopmynsl 1 u Gopmynsr Ib
o0JamaroT yOUBUTENbHBIMUA  (PAPMAKOKMHETHYECKUMH CBOMCTBAMH, KOTOPBIE YIYYIIAKOT
ouonocrynHocTh coeauHenust Gopmynbl [X. He orpannumBasch KakoW-THOO KOHKPETHOMU
Teopuel, moyaraeM, 4to QapmareBTHUecKn npuemisiemas coib (opmynel [ u dopmynsr Ib
obecrieunBaeT MPOTOHUPOBAHHBIN MHPA30J B coenHEHNH (opmybl [X, KOTOPBIH coenuHseTcs
C aHMOHOM MPOTOHCOAEP KALIEH KUCIOTHI WIM MYJBTHUIPOTOHOBOM KHUCJIOTHL. B oTnmume ot
bapmanieBTHUECKH TpueMiieMbIx conell ¢opmyiel | u ¢opmynsr Ib, comu, nonyueHHbIE U3
IIEeJIOYHBIX THAPOKCHIOB, Taknx kak NaOH, mnm nsurrepuona coeamneHust popmyisl 1X, He
00eCcrieuynBaOT MPEUMYLIECTBEHHBIX IPU3HAKOB, OINUCAHHBIX B JaHHOM JOKyMeHTe. B
KOHKPETHBIX BOIUIOLIEHHIX coenuHeHne Gopmyinsl I npencrasneHo coenuaenueM Gpopmydsl la,
HCl-comnpro popmyier 1.

II. Onpenenenus

Tepmun «coenuaenue dpopmynsl IX» otHocures k 3-(3-(3,5-aumernn- 1 H-impazon-4-w)
npornokcu) -4-pTopOeH30iHON KuCoTe, Takke u3BecTHOW kKak AG-10, coenuHeHme co
ClenyrLen CTpyYKTypoi

COOH

0o “ "NH
— !
F N
Tepmunbl «a», «an» win «they, UCMoNb3yeMble B JAHHOM AOKYMEHTE (Ha aHTJIMHCKOM
HSI:;IKG), BKJIIOYAOT HE TOJIBKO aCIICKThlI ¢ OAHHUM 3JICMEHTOM, HO TAKXKC BKJIIHOYAKOT ACIICKTHI, C

Oosnee yeM onHUM 3ieMeHTOM. Hampumep, GopMbl eqMHCTBEHHOro Wmcia «ay», «an» u «the»
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BKJTIOYAIOT MHOKECTBEHHbBIE OMpeesieMble OOBEKThI, €CJTH KOHTEKCT SIBHO HE YKa3bIBAET WHOE.
Takum 00pa3oM, HampuMmep, CCbUIKA HAa «KJIETKY» BKIIOYAeT MHOYKECTBO TaKHX KIIETOK, a
CChIJIKA HAa «areHT» BKJIOYAEeT CChUIKY HAa OAMH WJIH HECKOJbKO areHTOB, HW3BECTHBIX
CTIeIMaJINCTaM B JAHHOU O0JIaCTH, U TaK Jajiee.

TepMHH «aJlKU» OTHOCUTCA K JIMHEWHOMY WM Pa3BETBJIECHHOMY, HAaCBHILIEHHOMY,
anudaruyeckoMy paauKaily, UMEIOIIEMY YKa3aHHOE HYUCIO aTOMOB yriiepoja. AJIKHJI MOKET
BKJTIOUATh JIFOOOE KOJIMYECTBO aTOMOB yriepona, Takux kak Cia, Cis, Ci4, Cis, Cis, Cig, Cis,
Cio, Cia0, Cos, Coy, Cos, Crs, Csa, Css, Cse, Cas, Ciss u Css. Hampumep, Cis amxun
BKJIIOUAET, 0e3 OTpaHUYeHUs YKa3aHHBIM, METWJI, 3THJI, PO, U30TPOMII, OyTHII, N300y THII,
BTOP-OyTHII, TPEeT- OyTHJI, IEHTUJI, H30TEHTHJI, TeKCHIT U T.J1. AJTKUJT MOKET TaK:K€ OTHOCUTBCS K
aNKWwiIy Tpynmbsl, comepxkamue 10 20 aToMOB yrjepoaa, Takhe Kak, 0Oe3 OrpaHuyYeHus
YKa3aHHBIM, TEeNTHJ, OKTWI, HOHWI, JIeIWI H T.J. AJKWIbHbIE TPyNIbl MOTYT OBITh
3aMEIIEHHBIMUA WJIM HE3aMEIIeHHbIMU. KOHKPETHbIE 3aMECTUTENIH BKJIIOYAOT TUAPOKCUJIBHBIE,
raJIOreHOBBIC, AJKOKCH M aMUHOrpynmnbl. CHenuagucT B JaHHOW OOJacTH MONMET, YTO Psin
3aMecThuTeNieil MokeT ObITh TOOABNIEH K AIKMIIBHBIM TPYIaM 0e3 OTKJIIOHEHHs OT MPUBEISCHHBIX
B IAaHHOM JOKYMEHTE UJIEH.

TepMHH «anKeHW» OTHOCHUTCSI K HEPa3BETBJICHHOM WM pPa3BETBJICHHON LENU
YIJIEBOAOPOA, UMEIOLIEro, MO MEHbIIEH Mepe, 2 aToMma yriepona, U, N0 MEHbLIEH Mepe, OJHY
IOBOWHYIO CBsi3b. AJIKEHUJI MOKET BKJIFOYATh JIFOOOE KOJMYECTBO aTOMOB YIJIepOJa, TAKHX Kak
C, Cas, Cry, Cos, Cos, Cog, Cos, Coro, Corao, C3, Cs4, Css, Css, C4, Cys, Cas, Cs, Cs6 u Ce.
AJIKEHUJIBHBIE TPYIIITBI MOTYT UMETH JIF000€ TOIXOASIIee YUCIIO IBOWHBIX CBS3EH, BKIIOYast, Oe3
orpaHWYeHus yka3aHHbiM, 1, 2, 3, 4, 5 umu Gonee. ITpuMepsl alKEeHUITBHBIX TPYII BKIIIOYAOT,
0e3 orpaHMYeHHs YKa3aHHbIM, BUHWJ (3TEHWJI), MPOMEHWJ, Hu3omporeHws, | -Oyrenmn, 2-
Oyrenw, n300yTeHus, OyragueHwwn, 1-neHTeHwI, 2-TIeHTeHUT, U30NeHTeHI, |,3-TIeHTaqueHun,
1, 4-menraguenu, 1-rekceHWI, 2-TeKCEHMII, 3-TeKceHm, 1,3-rexcamueHun, 1,4-rexcamueHmu,
1,5-rekcanuenwn, 2,4-rekcagueH win 1,3,5- rekcaTpreHuI. AJKEHUIbHBIEC TPYIIIbI, MTOA00HO
OTIMCAHHBIM BBIIIE AIKHJIbHBIM IPYIITaM, MOTYT ObITh 3aMEIIEHHBIMU HJTH HE3aMEIeHHBIMH.

TepMuH «anKUHWI» OTHOCUTCS JIMOO K HEPA3BETBJICHHOW MM Pa3BETBJICHHOW LEMH
YIJIEBOAOPOA, UMEIOILErO, MO0 MEHbLIECH Mepe, 2 aToMa yriepoaa U, N0 MEHbIIEH Mepe, OJHY
TPOUWHYIO CBsI3b. AJIKHHWJI MOKET BKJIFOUATh JEOOOE KOJMYECTBO aTOMOB YIJIepoia, TaAKHUX Kak
C, Cas, Cry, Cos, Cos, Cog, Cos, Coro, Corao, C3, Cs4, Css, Css, C4, Cys, Cas, Cs, Cs6 u Ce.
[Ipumepsl aNKWHWIBHBIX TPYII BKJIIOYAIOT, 03 OrpaHUYeHHUs YKa3aHHBIM, AlETHJICHMUI,
nponuaW, 1 -OyruHun, 2-OyTrHUN, U300yTHHUI, BTOP-OyTUHWI, OyTanguuand, 1-nmeHTHHU, 2-
MEHTUHUJI, U30NEHTUHUN, 1,3-meHtaaueHun, 1, 4-nieHTaguuHWNI, |1-TeKCUHUI, 2-TeKCUHWI, 3-

rekcuaun, 1,3-rekcagunnun, 1,4-rekcaauunui, 1,5-rekcaguunun, 2,4-rexkcaauuann unm 1,3,5-
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TeKCATPUHHUII. AJIKHHWIBHBIE TPYIIBL, MOJAOOHO OMUCAHHBIM BBIIIE AJKWIBHBIM TPYIIIaM,
MOTYT OBITh 3aMEIEHHbIMH U He3aMeI€HHbIMH.

TepMHUH «UUKJIOAIKWID» OTHOCUTCA K HACBIIEHHON WM YacTUYHO HEHACBILIEHHOM,
MOHOLMKJINYECKOU, KOHIACHCHPOBAHHOW OWIMKINYECKONW MM MOCTHKOBOHN MOJIMIUKIHYECKON
KOJIBLIEBOW CHUCTeMe, conepxkaiieil or 3 10 12 KOJbLEBBIX aTOMOB, WJIH YKa3aHHOE YHUCJIO
aToMoB. L{MKJIOAJIKMI MOXKET BKJIIOYATH JIFOOOE KOJWYECTBO aTOMOB yriiepoaa, Takux kak Cs.s,
Css, Css, Css, Cas, Css, Ces, Cso, Csa0, Cs.11 1 Cs.n. HacwllneHHblE MOHOIUKINYECKHE
[UKJIOAJIKHJIBHBIE KOJIbLIA BKJIIOYAIOT, HAMPUMED, LIUKJIOMPOIII, HUKJIOOYTHII, UKJIOTIEHTIT U
UKJIOTeKCUI. [[UKIIOaTKUITbHBIE TPYIITBI TAKKE MOTYT OBITh YACTHYHO HEHACHIIICHHBIMHU, UMesI
OJHY WM HECKOJBKO [BOWHBIX WJIM TPOWHBIX CBsized B Kkoable. Korma nuxmoankui
npeacTaBisieT coOON HACBIIIEHHBIH MOHOLUMKINUECKHH C3.8 UKIOANKIII, MPUMEPHbIE TPYIIIbI
BKJIIOYAIOT, O€3 OrpaHWYeHHs] YKAa3aHHBIM, IUKJIOMPOMWI, MIHKJIOOYTHI, ITUKJIOMEHTH,
[UKJIOTEKCUJI, IUKJIOTENTHJI U I[UKJIOOKTWI L[MKJIOANKUIbHBIE TPYIIBI MOTYT OBITh
3aMEIIeHHbBIMH WIH He3aMelmeHHbIMH. Kak OyaeT MOHSATHO CHEeNHaiucTy B JaHHOUW 0o0NacTw,
MHOTHE pa3JIMYHbIE 3aMECTUTENN I[HKJIOAJKWIbHBIX TPYII MOTYT OBITh BKIIOYEHBI 0€3
OTKJIOHEHUS OT IPUBEAEHHBIX B TAHHOM JOKYMEHTE UJIEH.

TepMHH «reTepOLUKIIOANKU» OTHOCUTCS K HACBIIIEHHOW LHUKIUYECKON CHUCTEME,
umerouieii ot 3 10 12 xonpuesbx uneHoB U OT 1 10 4 rerepoatomoB N, O u S. JlononHuTeabHbIE
reTepoaToMbl MOTYT OBITh TAKKe TIOJIE3HBI, B TOM UHCIIe, Oe3 orpaHuyueHus ykasanHbiM, B, Al, Si
u P. I'erepoarombl Tak:ke MOTYT OBITH OKHCJICHBI, Hampumep, 0e3 OrpaHUYeHHs] YKa3aHHbBIM,
-S(0O)- u -S(O),-. I'eTepoLUKIIOATKHUIBHBIE TPYIIITBI MOTYT BKJIIOUATH JTFO00€ KOJUYECTBO aTOMOB
KOJIbLIa, Harpumep oT 3 10 6, 014 10 6, 0T S 10 6,073 10 8, 0T 4 10 8, 0T 5 10 8, 0T 6 110 8, OT 3
10 9,0t 3 no 10, 3 no 11 nm ot 3 10 12 3neMeHTOB KOJbLA. B reTepOnnKIOaIKuiIbHbIE TPYIIbI
MO3KET OBITh BKITIOUEHO JIFOO0E MOAXOsIIee KOJTMUECTBO reTepoaTOMOB, Takoe Kak 1, 2, 3 wu 4,
mmm ot 1 no 2,0t 1 g0 3,0t 1 104, or 2 10 3, ot 2 10 4 wim ot 3 10 4. ' eTepOLUKIIOATKUIbHbIE
TPYIIIBI, TaKWE KaK [UKIOATKHUIbHbBIE TPYIIbI, OMUCAHHBIE BBIIIE, MOTYT OBITh 3aMEIICHHBIMU
WJIM HE3aMEILEHHBIMU.

TepMuH «apum» OTHOCHTCS K apOMAaTHUECKOHW KOJBLIEBOW cHCTeMe, UMerolned Jrodoe
MOJXOAALIEEe YUCIO aTOMOB B KOJbIE M JIEOOOE€ MOAXOJSAIIEee KOJIHMYECTBO KOJel. ApPHIIbHBIC
TPYIIBI MOTYT BKJIFOYATh JIEOOOE MOIXOsIIee KOJTMUECTBO KOJBIEBbIX aTOMOB, TaKOe Kak O, 7,
8,9,10, 11, 12, 13, 14, 15 unu 16 xonbieBbIx aTOMOB, U OT 6 710 10, oT 6 1o 12, wnu ot 6 no 14
3JIEMEHTOB KOJIbI[A. APUJIbHBIE TPYMITBI MOTYT OBITH MOHOLIMKIIMYECKIMH, KOHIEHCHPOBAHHBIMHU
¢ oOpa3oBaHueM OWMIMKJIMYECKUX WU TPULMKINYECKUX TPYII WIH CBSI3aHHBIMHU CBSI3BIO C
oOpa3oBaHueM OMapWIIbHOW Tpymnmbl. TUMTHYHBIE apUIIbHBIE TPYITBI BKIKOYAOT (GeHMI, HapTHI

u Oupenmn. [lpyrue apuibHbIE TPYNIBl BKJIOYAIOT OEH3WJ, HMMEIOLNH METUJICHOBYIO
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CBSI3YIOIIYIO Tpynny. HekoTopblie apuiibHbIE TPYHITBI UMEKOT OT 6 10 12 371eMEHTOB LUKJIA, TAKUE
kak ¢enmn, HadTIn wiu ondennn. Jpyrue apuiabHble rpynIbl UMeroT oT 6 1o 10 31eMeHTOoB B
uKiIe, Takue Kak ¢eHmn win HadTuin Hekoropwle apyrue apuibHblE TPYNIIBI UMEIOT 6
3JIEMEHTOB LIMKJIA, TaKue KaK (eHII. APUIIbHBIE TPYIIIBI, TAKHE KaK LUKJIOAJIKWIbHBIC TPYIIIbI,
OTIMCAHHBIE BBIIIE, MOTYT OBITh 3aMEIEHHBIMHU MJIH HE3aMEIEHHBIMH.

TepmuH «rerepoapun» OTHOCHUTCS K MOHOLMKINYECKON WM KOHACHCUPOBAHHOU
OMLIMKIIMYECKON WM TPHLUKINYECKOH apOMaTHYECKON KOJbLEBOH cOOpke, conmepkameii ot 5
10 16 KOJbIEBBIX aTOMOB, Tie OT | MO 5 aTOMOB KOJIbLIA MPEACTABISIOT COOOH reTepoaTom,
takoit kak N, O mu S. JIonoJHUTENbHBIE T€TEPOaTOMBI MOTYT TaKKe OBITH MOJIE3HBI, BKIIFOYAs,
0e3 orpanmyenusi ykaszaHHbiM, B, Al Si u P. I'erepoaTtomspl Takke MOryT OBITH OKHCIIEHBI,
Harpumep, -S(0)- u -S(0);-, 6e3 orpaHuueHUs] yKa3aHHBIM. | eTepoapuiibHbIe TPYIIBl MOTYT
BKJTIOUATH JIF000E KOJIMYECTBO aTOMOB KOJIbIla, Hanpumep ot 3 10 6, oT 4 10 6, oT 5 10 6, oT 3 10
8,or4nmo8 or5mo8 or6m08 0or3m09, or3 mo 10,3 mo 11 wmm ot 3 mo 12 31eMeHTOB
kombua. Jlroboe momxopsmiee KOJMYECTBO TETEPOATOMOB MOXKET OBbIThb BKIIOYEHO B
rerepoapuibHble rpymnmnbl, Hanpumep, 1, 2, 3, 4 umu S, mmu ot 1 1o 2, ot 1 no 3, ot 1 no 4, ot 1
105,012 p003,0tr2 0040127005, 0r3 804 ot 3 0o 5. I'eTrepoapuiibHbIe IPYIIBI MOTYT
HUMETB OT 5 10 8 3JIEMEHTOB LIMKJIA U OT 1 10 4 reTepoaToMoB, WK OT 5 10 8 BJIEMEHTOB LIMKJIA U
oT 1 10 3 rerepoaroMoB, WK OT 5 A0 6 3JIEMEHTOB LHUKJIA U OT 1 10 4 reTepoaToMoOB, UM OT 5
1o 6 sneMeHTOB LMKJIa U OT 1 10 3 rerepoaromoB. I'eTepoapuinbHas rpymnna MoKeT BKJIIOYATh
Takle IpyNMbl, KaKk MUPPOJ, NUPUAUH, HMMHAA30J, MHUPA30J, TPUA30J, TETPa3oj, MUPA3HUH,
NUPUMHUANH, TUPUIA3UH, TpUasUHTHO(EH, (QypaH, THA30J, W30THA30J, OKCAa30J M HM30KCA30JL
I'erepoapuibHble TPYNIIBI, TAKHE KaK LUKJIOANKHIBHBIE TPYIIIbI, OMMCAHHBIE BBIIIE, MOTYT OBbIThH
3aMeIleHHbIMHU UJIN He3aMEeIleHHBIMH.

Tepmun «rajoreH» o3Hadaet GTop, XJjaop, OpoM U o,

TepMUH «rUIpPaTUPOBAHHBIN» OTHOCUTCSI K XUMHUYECKOMY PEareHTy, KOTOPbIN BKIIIOYAET
BOAy. ['mapaTupOBaHHBI B KOHTEKCTE XUMHUYECKOH KOHBEPCHH Ha CTamuu (a) OTHOCHUTCS K
XUMHUYECKOMY pe€areHTy C JOCTATOYHBIM KOJHMYECTBOM BOJbl JJI 3aBEpLIEHUs YKa3aHHOU
XUMHUYECKONW KOHBEPCHUU. B KOHKpETHBIX BOIUIOIEHUSX T'MAPATUPOBAHHBIN pPEareHT BKJIOYAET,
no MmeHbineit Mepe, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15% umu 20% no macce
COJZlep>KaHUsl BOJBI.

III. Bomutommenwnst u3o0pereHust

A. Cnioco0 nosyuenus coenuneHust popmyier [X

B omHOM M3 acmekTOB HACTOSIIEro m3o0pereHue O0OeCrednBaeT YIYUYIIEHHBIH CIOco0

NOJIY4eHUs coeqrHeHus popmybl [X



12
COOH

O Z “NH
7
F =N
(IX)
BKJTIOUAOII M

a) KOHTaKTHpOoBaHue coennHeHust popmyisr XIII:

o O
(D

¢ coenuHeHneM ¢opmysl 111

R'] NN R'] (IH),

NEPBbIM OCHOBAHHUEM H TICPBBIM OPraHUYCCKUM PACTBOPUTEICM C TIOJYyUCHUEM

coenuHeHus Gpopmynl [V

O
HO

O av),
rae kax/piii R! Hesaucumo npesctapiser coboii ragored umu 3Gup cyabpOKUCIOTHL,
(b) koHTaKTHpOBaHME coequHEHUs GopMyIbl IV ¢ THIPa3HHOM U BTOPHIM OPTaHHYECKIM

PacTBOPUTEINIEM C MOJYIEHUEM COeANHEHUs Gpopmyel V

HNII\' D OH
V)

(c) xoHTakTHpOBaHHME coenuHeHHst (GopMyibl V C CyIb(OHUPYIOIIMM areHTOM HIIH

raJIOTEHUPYIOIIMM areHTOM C TIOJyuYeHHeM coenHeHus popmysl VI

HI‘|\l \ R2
N~
(VI),
rae R? npencrapaser co6oii rajoren uau 3gpup cyabGOKHCIOTHI

(d) xoHTakTHpOBaHME coenuHeHus popmynel VI ¢ coennaennem popmynst VII
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COOR?®

OH
F (VID),
BTOprM OCHOBAHUCM U TpeTbI/IM OpFaHI/ILIeCKI/IM paCTBOpI/ITe.]'IeM C HOJ‘IyLIeHI/IeM

coennaeHus ¢popmynsl VIII

COOR3

O Z "NH
I
F N
(VIID),
3 ~
rne R’ BeiOpan u3 rpynmsl, coctosmedt u3 Ci.2 ankuna, Cr.12 ankenuna, Ca.12 ankuHuUa,
(5.8 IMKIIOANKHIIA, TETEPOLIMKIIOAKIIIA, apWiia U TeTepoapuia, KaKAbIH M3 KOTOPBIX SIBISIETCS
Heo0s13aTeIbHO 3aMeIEHHbIM;
(e) konTakTHpoBanue coenuHeHust popmyiel VIII ¢ TpeTbUM OCHOBAaHUEM C MOTyYEHHEM
coenuHeHus popmyunl [X.

Cragust (a), BKJIIOYAET KOHTAKTUPOBAHHE TMEPBOTO OCHOBAHUSI W OPraHUYECKOTO

pacTBopuTENs, C coequHeHneM Gopmybl 11

o O
AN w

u coennHeHneM Gopmysl 111

C ToJTyueHueM coenuHeHust popmysl IV
O
HO
O (IV).

Crnenmanucty B TaHHOH 00JIaCTH TEXHUKHU OyIET MOHSITHO, YTO coennHeHune Gopmyasl IV
UMeeT KaK 3JIEKTPOPHIbHBIE U HYKICO(UIbHBIE YYaCTKU U YTO B 3aBHUCHMOCTH OT YCIJIOBHM
peakii BO3MOKHbBI BHYTPUMOJIEKYJISIpHbIE MpeBpalieHusi. Hanpumep, B HEKOTOPBIX YCIOBHSIX
cnupToBast rpymnna Gpopmyiibl IV MOKET NpUCOSTUHSTBCS K OMHOMY M3 KapOOHHJIbHBIX aTOMOB
yriaepona ¢ obpa3zoBaHHeM InecTHUIeHHOro kousbla (popmyna IVa). Korga BeimeynomsiHyToe
no0aBIeHNE COYETAeTCsl C MOCNEAYIoUeld peakuueil SIMMUHUPOBAHUS, COeANHEHnEe (HOPMYIIBI

IV umeer ctpykrypy ¢opmynsl IVb. Cnenmanucty B naHHOH 00acTH Takke OYEBHIHO, HUTO
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coennaeHne Gopmyiel [V Takke MOKET CyIeCTBOBATh B BUAE €HOJBHOTO TayTOMEPA (opMyIIbl

IVe.
@)

| i |
O
OH @va, ©O (IVb), HO IVe).

Coenunennss ¢Qopmynsl 1V, dopmynsr IVa, dopmynsr IVb, dopmynasr Ve
B3aUMOIPEBPAILAIOTCS, M B 3aBUCHMOCTH OT YCJOBHH peakiu MPUCYTCTBYIOT pa3H4HbIE
KOHLIEHTPALMU STHX BELIECTB. B HEKOTOPBIX BOIUIOLIEHHUSAX MPUCYTCTBYET TOJIBKO OJHA
Pa3HOBUIHOCTb.

CyluecTByeT MHOTO MOIXOISIINX OCHOBAHHUH, KOTOpPbIE MOTYT ObITh HMCIOJb30BaHbI B
3TON KOHBepcuu. Hampumep, B HEKOTOPBIX BOIUIOLICHHUSX MEPBOE OCHOBAHHE MPENCTABISIET
coboii kapOOHAT MIENIOYHOTO MeTalla, OMKapOOHAT MIEIOYHOTO MeTajlla M X KOMOWHALUIO.
KapOoHaTbl 1eNOYHBIX METAJIOB MOIYT BKJIOYaTh, 0e3 orpaHuueHus ykaszaHHbM, LirCOs,
Na;COs, u KoCOs, a OukapOoHATHI MIETOYHBIX METAJUIOB MOTYT BKJIOYATh, 0€3 OrpaHUYEHUs
ykaszanabiM, LIHCO3;, NaHCO; u KHCOs;.B HEKOTOpBIX BOIUIOIIEHUSIX KapOOHAT IEJIOYHOTO
MeTayia npeacrasisier codoit KoCOs.

Opranuuecknii  pacTBOpPUTENb Ha CTaguu (a) sBISETCA TEM, B  KOTOPOM

>
COOTBETCTBYIOLIUM 00pazoM OynyT pacTBopAThCs 00a coenunenus, popmynst I 1 popmyner 111,
U KOTOPBIH OyIeT CMEeInBaThCs C UCTIONB3YeMbIM OCHOBaHHEM. CIieIMauCT B JaHHOH obyacTu
MOWMET, YTO CYILIECTBYET Psii OPraHUYECKUX PACTBOPHUTENEH, KOTOPbIE COOTBETCTBYIOT 3THUM
XapakTepUCTUKaM. B HEKOTOpPBIX BOIUIOLIEHUSX MEPBbIH OPraHUYECKU PpacTBOPUTENb
npeacTaBisier coOO MONAPHBIA OPraHUYECKUH pacTBOPUTENb. B HEKOTOPBIX BOIUJIOIIEHHUSX
NOJIIPHBI  OpPraHWYECKU pPacTBOPHUTENb BBIOpPAH U3 TPYIIBL, COCTOSINEH U3 aleTOHa,
STHNALETATa, ANXJIOPMETaHa, Terparuapodypana, auMerwidpopMamMuaa U aueTroHuTpwia. B
HEKOTOPBIX BOIUIOILICHUSAX OPraHUYECKUN PACTBOPHUTENb MPENCTABIISAET COOOH alleToH.
IIpeobpa3oBanue Ha craanu (a) Takke BKIOYAET, MO MEHbIIed mepe, 1 SKBUBAJEHT
BOABI JUISI TIOJNYYEHHUsS THAPOKCHII-conmepskamero coenunenuss (opmynasr IV. UYacro stoT
SKBHUBAJICHT BOJbI 0OECMEUNBAETCS PEAreHTAMH HJIM PACTBOPUTENSIMH B PEAKLMH, TAKUMHU Kak
NepBO€ OCHOBAHME MJIM OPraHMYECKUI pacTBOPUTEND, a HE MPSMBbIM 100aBIeHHEM BObL. briio
0OHapyKEHO, YTO HCIOJb30BAHIE TMIPATHPOBAHHOIO OCHOBAHUS MPH XUMHYECKOH KOHBEPCHH
Ha craauu (a) obecneunBaeT HMCKIHOYMTENBbHO 3(¢ekTuBHY0 KoHBepcHio. Ilo cymecTBy, B
HEKOTOPBIX BOIUIOLICHUSX INEPBOE OCHOBAHWE INPH KOHBEPCHUH Ha CTaaud (a) MpencTaBisieT
coOOl THIPATHPOBAHHOE OCHOBaHHE. B HEKOTOPBIX BOIUIOIIEHHUSX IIEPBOE OCHOBAHHE

MpeacTaBiIsieT COOOM THOpaTHPOBaHHBIA KapOOHAT MIEIOYHOrO MeTaia. B HEKOTOphIX
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BOIUTOLICHUSX TIEPBOE OCHOBAHHE MPEACTaBIseT coOoii runparupoBanabii KoCOs.

Coenunenne popmynsl 111 Bxmouaer ase rpynmel R! kaxmas U3 KOTOPBIX HE3ABHUCHMO
APYT OT Ipyra BIOpaHbI U3 TPYIIIBL, COCTOALIEH U3 XJIOpuaa, OpoMua, To3miaTa U Me3mnara. B
HEKOTOPBIX BOIUIOIIEHHUsX Kaxkabiil R! npencrapnser coboit 6pomu.

MoxHO BHAETb, 4TO Kaknas rpynma R! neiicTByer kak yxopsimias rpynma mpu
KOHBEPCUH Ha cTaaud (a), TaKuM 0o0pa3oM, CHEeNUATUCT B JNAHHOH OOJNIACTH TEXHUKH MONMET,
YTO ApPYrue YyXOMsI[Ue TPYIIBI MOJE3Hbl B HACTOSALIEM HM300PETEHMH U HE OTCTYIMAKT OT
NPUBEICHHBIX B JAHHOM JOKYMEHTE HIEH.

B HEKOTOpBHIX BOIUIOLIEHUAX HACTOSIIEro H300peTeHHst coeauHeHue ¢opmynsl 1V,
MOJIY4eHHOE Ha CTaauu (a), UCHOJNB3YIOT HEMOCPEACTBEHHO B KOHBepcHHM Ha crtamuu (b) Oe3
JOTOJIHUTEIIbHON OYUCTKH.

Bosspamasice x craguu (b), onucaHHas XUMHYECKash KOHBEPCHS BKIIFOYAET PEAKIHIO
coenuHeHus Gpopmynl [V

O
HO

O Iv)
¢ rugpasuHoM (N2H4) u BTOpPBIM OpraHM4ecKUM pPacTBOPHUTENEM, C IOJYYSCHHEM

coenuHeHus popmybl V

HNII\' D OH
(V).

Crenmanucty B JaHHOW OOJNACTH TEXHHKH OyAET MOHATHO, YTO B KAa4eCTBE BTOPOTO
OPraHU4eCKOr0 PACTBOPHUTENSI B 3TOW KOHBEPCHH MOJKET OBITh HCIOJB30BAHO MHOXKECTBO
Pa3INYHBIX PacTBOpUTENICH. B HEKOTOPBIX BOILIOIIEHUSX BTOPON OPraHUYECKUH PAaCTBOPUTEIND
NpeAcTaBisieT COOOW TONAPHBIA MPOTOHHBIM OpraHUYECKUil pacTBOpuUTeNb. B HEKOTOpBIX
BOIUIOLIEHHUSAX TOJSIPHBIM MPOTOHHBIA OPraHMYECKHH PacTBOPHTENb mpencTaBisier codoit Cis-
OH. B HeKOoTOpbIX BOIUIOLIEHUAX TMOJSAPHBbII MPOTOHHBIN OpPraHUYECKUN pacTBOPUTEIND
NpEeACTaBIsieT COOOH ITAHOII.

B HexOTOpBIX BOIUIOLICHUSX HACTOSIIIErO H300peTeHHus coeauHeHue (opmynsr V,
nojsydeHHoe Ha crtamuu (b) HCHOJB3YIOT HETOCPEACTBEHHO B KOHBepcuu cramuu (c) 0Oe3
OUUCTKHU.

XuMu4eckasi KOHBEpPCHs CTamuu (C) BKJIFOYAET 3aMEHY THIPOKCHJIBHOTO (hparMeHTa B

coenuHeHnn (popmynel (V) Ha TajoreH WIM KOHBEPCUIO THUAPOKCHIIBHOW Tpymnmbl B 3HP

CyIb(OKUCIOTHI € MONTyueHHeM coequHenus popmynl (VI)
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HI‘|\l \ R2
N~
(VD).

HecmoTpst Ha TO, 4TO B 3TOW KOHBEPCHU CYJIb()OHUPYIOLUINE areHThl WM areHThI
FaJIOTEHHPOBAHUS  CHEHMAJIBHO TNPEAYCMOTPEHbI B KA4eCTBE HCXOAHBIX MAaTEpPHAJIOB,
CHEeLHAINCTY B IAHHOW OOJIACTH TEXHUKU OyJeT MOHSATHO, YTO MHOTHE PA3JIMUHBbIC YXOISIIHE
IPYNIbl 32 TpeAeNiaMH TajJOreHOB U CyJdb(paTHbIX 3(QHUPOB SBISAIOTCS MOIXOAALINMHU
3amectuTensamu as R?. Takum o6pasom, moboii HCXOMHBIM MaTepual, KOTOpbIi OyneT naBaTh
MOAXOAAIIYIO yXOASLLYIO IPYMMy B HonoxkeHun R%, BXoauT B 06beM JaHHOTO H300peTeHHts..

CymectByer psim pacTBOPHUTENEH, KOTOPbIE MOAXOIST Ul 3TOM KOHBEPCHH; OJIHAKO
CHEeLHAIHNCT B JAHHOHM 00NacTH MOWMET, YTO PacTBOPUTEINb, BHIOPAHHBIN AJIST STOW XUMHUECKOH
KOHBEPCHH, OyIET 3aBUCETh OT BBIOPAHHOTO CYJIb(OHHUPYIOIIErO areHTa UK rajJoreHUPYIOIEero
areHTa, TMOCKOJIbKY KOHKPETHBbIE PACTBOPUTENH MOTYT HE MOAXOIUThH U BCEX MCXOAHBIX
marepuanos. Hanpumep, npu KOHTakTe coequHEeHus1 PopMybl V ¢ raJlOreHUPYIOIIIM areHTOM
0COOEHHO TMOJIE3HBbI TIOJISIPHBIE OPTraHMYECKHE PACTBOPHUTEIH. B HEKOTOPBIX BOIUIOIIEHHUSIX
NOJISIPHBIA OPTaHUYECKUH PACTBOPHUTENb MPEACTaBIsIeT OO0 1,2-muxmopaTaH.

lanorenupyromue areHThl, IPUroIHbIC IS MPEBPAIIEHUs HA CTaIuu (C), BKIIIOYAIOT, Oe3
orpanndenus ykazanuoiM, PBrs, PCls;, PCls, SOBr;, PBrs u SoCl. CynbdoHupyromue areHTs
KOHBEPCHUHU Ha CTagud (C) BKIFOYAIOT, O€3 OrpaHu4eHust ykasaHHbM, Meswixiaopun (MsCl) u
tosmxyopua (TsCl). B HEKOTOpBIX BOIJIOIIEHUSX TAJOTEHUPYIOLINH areHT MPenCcTaBlsieT
coboii PBrs;.

Cnenyer MOHMMaTb, 4YTO MJAEHTMYHOCTH R’ 3aBHCMT OT MCXOJHOTO MaTepuana,
BBIOPAHHOTO JUII XWUMHYECKOW KOHBepcuu Ha craguu (c). Hampumep, ecnmu BbeiOupaercs
Cynb(OHUPYIOIIMI areHT, MAEHTHYHOCTh R? COOTBETCTBYET COOTBETCTBYIOIEMY CyJbdary. B
HEKOTOPBIX BOMoOIeHusXx R? mpesactapiser coboii xjopua, 6poMua, TO3WJAT U Me3ujiar. B
HEKOTOpPBIX Boromenusx R? npencrasnser coboii Br.

CocpenoTtouns BHuMaHue Ha craanu (d), coenuaenust popmynel VI

Hl}l\

2
Nx R

(VD)
u Gopmyner VII
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COOR3

OH
F (VID)

MNpUBOAAT B KOHTAKT B TMPUCYTCTBHUU OCHOBAHUA U TPETHEIrO OPraHUYCCKOro
pacTBOpPHUTES, C MOJy4eHHEeM coeanHeHus popmynbl VIII

COOR3®

0 =~ NH
F N v,

Xumuueckas: kKoHBepcus cragud (d) MoxeT ObITh BBITIOJIHEHA ¢ MHOXKECTBOM PA3JIMUHBIX
ocHOBaHMH. Hampumep, B HEKOTOPBIX BOIUIOLIEHUSX BTOPOE OCHOBAHHE IMPENCTABISIET COOOM
kKapOOHAT IMEJOYHOro MeTajula, OWkapOOHAT WIENOYHOrO MeTallla MM HX KOMOWHAIUIO.
KapOoHatsl ImEI0YHBIX METAUIOB MOTYT BKJIIOYATh, 0Oe3 orpaHudeHust ykazaHHbIM, LixCOs,
Na;CO; u KoCOs, a OukapOOHATHI IIETOYHBIX METAJUIOB MOTYT BKJIFOYATh, O€3 OrpaHUYeHUs
ykaszanabiM, LIHCO3;, NaHCOs; u KHCOs. B HekoTOpbIX BOIIOMEHUSX KapOOHAT IIEJIOYHOTO
MeTayia npeacrasisier codoit KoCOs.

OpranmuecknMm pactBoputesnieM Ha cragun (d) sBiIseTcss TOT, KOTOpBIA Oyzner
COOTBETCTBYIOLIUM 00pa3oM pactBopsTh oba coemuHenus ¢opmyisl VI u ¢opmynsr VII B
pacTBOpe, U CMELIMBATHCA C HCHOJNB3YeMbIM OCHOBaHHMEeM. Crenuamuct B JaHHON oOmacTw
MOWMET, YTO CYILIECTBYET Psii OPraHUYECKUX PACTBOPHUTENEH, KOTOPbIE COOTBETCTBYIOT 3THUM
XapakTepUCTUKaM. B HEKOTOPBIX BOIUIOIIEHUAX TPETUH OPraHU4YeCKUHd pacTBOPUTENb
NpEeACTaBisieT COOOHM MOJIAPHBIA ANMPOTOHHBIH OPraHWYEeCKUH pPacTBOPUTENb. B HEKOTOPBIX
BOIUIOLIEHNUAX TOJSIPHBIH OPraHWYECKHH PAcCTBOPUTENb BBIOPAH M3 TPYIIBL, COCTOSIIEH W3
alleToOHa,  OTWIIALIETAaTa, IUXJIOpPMETaHa,  TeTparuapodypasa, auMeTuipopmMaMuaa,
IVUMETHWICYIb(GOKCHIA U aLlETOHUTPHJIA. B HEKOTOPBIX BOIUIOLIEHHSIX TPETUH OpraHMYECKHi
pPacTBOPUTENb MPENCTaBisieT cobol aumetuidopMaMu. B HEKOTOPHIX BOIUIOMIEHHUSX TPETUN
OpPraHU4YeCKUN PACTBOPUTEIb MPENCTABISAET COO0H TUMETUIICYTB(POKCH.

IMoaxoxsiiye 3aMeCTUTENH JUls Ipynnbl R? BKIOUAOT 3aMeCcTUTENH, KOTOphle He OyayT
MPEMsITCTBOBATh XUMUYECKOH KOHBepcUU Ha ctanuu (e), 6osee moapoOHO oOCy:KaaeMol HUXKe.
Takue 3amecTuTe M BKIIIOYAKOT, Oe3 orpaHudeHust ykazaHHbIM, C 1.8 amkui, Cs.8 LIUKJIOATKWI,
Cs.12 TeTepoOLMKIIOANKII, apui, rerepoapun U T.4. Cnenmanucty B maHHoW obmactu Oyner
TMOHATHO, YTO MHOTHUE APYTHe CIOKHO3(UPHBIE 3aMecTUTeNd R SBMsIOTCA MOAXOAAIMMY, HE
OTCTyNasi OT NPUBEJEHHBIX B JAHHOM JOKyMeHTe ujeil. B HeKOTOpbIX BOMIOLIEHMsX R’

npencTasiser coboii C 13 ankui1. B HekoTopbIx BortonieHusx R* npencrasiser coboii meTu.
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B HekoTophix BomIomeHusx npoiecc craauu (d) obecneunBaer coenuHeHue GOPMYIIbI
VIII ¢, mo menbweit mepe, ¢ BbixogoM 70% (MOJIB/MONIB) TIO OTHOIIEHHIO K KOJUYECTBY
dopmynsr VIL

Uro kxacaercs craauu (e), To coenuHerne dpopmynsl VIII

COOR®

i \O/\/KLNH
/
F =N
(VIII)

NPUBOJAT B KOHTAKT C TPETbUM OCHOBAHHUEM, C MOJydeHHEM COeIHHEHUs Ppopmybl [X

COOH

@O/\XLNH
" Vo

Tperbe OCHOBaHME B XUMHUYECKOH KOHBEPCHUU Ha CTaauU (€) MOKET ObITh HEKOTOPBIMHU
U3 YHCJa Pa3MYHBbIX OCHOBaHUI. Hampumep, B HEKOTOPBIX BOIUIOMIEHUSX TPEThE OCHOBAHHUE
npeacTaBisieT coOOH THAPOKCHA MeTaula. B HEKOTOpPBIX BOIUIOIIEHUSX THAPOKCHI MeETallia
NPEACTaBIsieT COOON THMAPOKCHN INEJIOYHOTO MeTaylla. B HEKOTOPBIX BOIUIOMIEHUSX THAPOKCHUN
HIEJIOYHOTO MeTayyia BbidOpaH u3 rpymrsbl, cocrosimei n3 LiIOH, NaOH, KOH, RbOH u CsOH. B
HEKOTOPBIX BOIUIOIIEHUSX THUAPOKCHI INEJIOYHOro Merajuia mpexacrasisier coboit LiOH. B
HEKOTOPBIX BOIUIOMICHUSX THAPOKCHA MIEOYHOr0 MeTauia npencrasisier coboit NaOH.

Crnenmanucty B 1aHHOW 00JAaCTH TEXHHMKH OYAET MOHSTHO, YTO MHOXKECTBO Pa3IMYHBIX
pacTBOpUTENell MOYKHO HCIIOJB30BAaTh B KAUECTBE PACTBOPUTENSI B KOHBEPCHM Ha CTamuu (e).
Hanpumep, B HEKOTOPBIX BOIUIOIICHUSX BTOPOH OPraHMYECKHH PACTBOPUTENb IMPENCTABISET
coOOW TONSAPHBIA TPOTOHHBIH OPraHUYECKUH pPaCTBOPUTENb WM BOXy. B  HEKOTOPBIX
BOIUIOLIEHHUSAX TOJSIPHBIM MPOTOHHBIA OPraHMYECKHH PacTBOPHTENb mpencTaBisier codoit Cis-
OH. B HeKOoTOpbIX BOIUIOLIEHUAX TMOJSAPHBbII MPOTOHHBIN OpPraHUYECKUN pacTBOPUTEIND
npeacTasisier coboi MeTaHoN. B HEKOTOPBIX BOIUIOIIEHUSX PACTBOPUTEIND MPENCTABISAET COOOH
BOAY. B HEKOTOPBIX BOTUIOIIEHHSIX PACTBOPUTEND MPEACTABIACT COOOH KOMOMHALIMIO METaHOJIa
U BOJBL.

B HEKOTOPBIX BOIUIOLIEHHUAX MPOLIECC HA CTAINH (€) AOTOIHUTEIBHO BKIIOYAET

(e-1) ynaneHue pacTBOPUTENS C TIOJYYSHHEM OCTaTKa,

(e-11) pacTBOpeHHE OCTaTKa B BOJE C 0Opa30BaHUEM PACTBOPA;

(e-1i1) moAKHUCIIEHUE PACcTBOPA C OOpa30BaHUEM OCAIKa, U

(e-1v) punmpTpanmo pacTBOpPA AJIS MOJYyYEHUS BbIIeIeHHOU Gopmyibl [X,



19

npudeM cTaauu (e-1) - (e-1v) BBIIOJHAIOTCS TIOCIIe CTaguH (e).

Cragusi (e) MOkeT ObITh BBINOJIHEHA C UCIOJb30BaHHEM JFOOOH MOIXOJSIIEeH CTaguu
yIaJeHUs, TAKOH KaK MOHIKEHHOE NaBJIEHUE, TOBBIIIEHHE TEMIIEPaTyphl, MM KOMOHMHAIIUH
obonx. B HEKOTOPBIX BOIUIOLIEHUAX PACTBOPHUTENb YIAJSUIM NPU MOHWKEHHOM JaBJeHUU. B
HEKOTOPBIX BOIUIOMICHUSX TBEPOE BEIIECTBO MOJIYyYaIH Ha CTaIUH (€), a PACTBOPUTENb YIAJSLTH
¢unbTpauneii. Kpome toro, nobasnenne Boabl Ha CTaANUU (€-11) MOXKET OBITh BBIOJIHEHO MEpen
cranuedi (e-1). B TakoMm ciydyae ypmaneHue pacTBOPUTENS MPU TIOHWKEHHOM JaBJICHUU
obecrieunBaeT KOHIIEHTPUPOBAHHBIA BOIHBIN KOMIIOHEHT (T.€. Boja He ypajsiercs). IIoHsTHO,
YTO MepecTaHoBKa cTamui (e-i) u (e-il) He OTCTymaeT OT MPOLECCOB, OMUCAHHBIX B JAHHOM
TOKYMEHTE.

Cragus (e-iil) MOKeT OBITh MOAKUCIICHA JIFOOOW MOIXOASIIeH KUCIOTOW. B HEKOTOphIX
BOIUIOLIEHNAX mnoaxozsmel kucinoroit sBiasercs HCl. B HEKOTOpBIX BOIIOLIEHUSAX PacTBOP
noakucisinu 10 pH Hmxke 3, 0-3 min 2-3. B HEKOTOPBIX BOILIOIIEHUSIX PACTBOP MOAKUCIISUIA A0
pactBopa ¢ pH 0k0n0 2. B HEKOTOPBIX BOIUIOLIEHUSAX PACTBOp moakucasanu Ao pH Huxke 2, 0-2
unu 1-2. B HeKOTOPBIX BOILIOIIEHUSIX PacTBOP noakucisnu Ao pH oxono 1,4-1,6.

3Hauenne pH H©Ha craguu TonkuWcieHUs (e-1il) ompedenseT, npeodIanaroIe
NPOM3BOMMBIE PA3HOBUIHOCTH. B HekoTropbix BomiomeHusx pH cramgum noxpkuciaeHus
HAXOIUTCS B JUana3oHe 5-6, ¥ MoJyyajy [IBUTTEP-UOHHYIO dopmy popmyinsl IX. B HekoTOpbIX
BoromeHnsax pH moxkucnsamun ¢ nmomompo HCl no ypoBHS MeHee 4eM OKOJO 2 WM B
nnanaszone ot 1,4 no 1,6, u monyuanmu HCl-conps popmyner IX (To ecte coenunenune Gopmyiibl
Ia).

Crioco6, onmcaHHbIN Ha cTaany (€), MOXKeT naBaTh coenuHeHne GopmMydsl [X ¢ BBICOKHM
BBIXOJIOM M YUCTOTOH. B HEKOTOPBIX BOIUIOIIEHMSX BBIXOA Ha craiuu (e) mpesbimaer 85%,
90%, 93% wnmu 95% (Mosb/Monb) oTHOCUTENBHO (opmyibl VIII. B HEKOTOPBIX BOIUIOIIEHHUSX
yucrota coequHenust Gopmyinsl [X, momydeHHoro Ha cranuu (e), cocrasisier Oonee 80%, 85%,
90%, 95% wu 97% (MOJIB/MOJIB).

B npyrom acmekTe B HAcTOSINEM JAOKYMEHTE MPEIaraeTcsi CIoco0 TONTy4YeHHs

coenuHeHus Gpopmybl [X
COOH

O Z “NH
7
F =N
(IX)
BKJTIOUAOII M

(a) koHTaKTHpOBaHUE coequHeHus popmybl 11
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o O
AN w

¢ coenuHeHneM ¢opmysl 111

R R (1),

MEePBbIM OCHOBAHUEM U MEPBBIM OPTaHUYECKUM PACTBOPUTENEM C NMOJIYYEHUEM aANYKTA,
rae kax/piii R! Hesaucumo npesctapiser coboii ragored umu 3Gup cyabpOKUCIOTHL,
(b) KOHTaKTHpPOBaHME ANAYKTA C THAPA3UHOM U BTOPBIM OPTraHMYECKHM PACTBOPUTENIEM C

MOJTy4YeHUEM coequHeHus popmyisl V

Hll\l \
N>~

OH

V)
(c) xoHTakTHpOBaHHME coenuHeHHst (GopMyibl V C CyIb(OHUPYIOIIMM areHTOM HIIH

raJIOTEHUPYIOIIMM areHTOM C TIOJyuYeHHeM coenHeHus popmysl VI

Hll\l \
N~

R2

(VD)
2 u .
rne R” npencrasnsier coboit ranores uiau 3pup cyinbHpOKUCIOTH,

(d) xoHTakTHpOBaHME coenuHeHus popmynel VI ¢ coennaennem popmynst VII

COOR?®

OH
F (VID),
BTOprM OCHOBAHHUEM H TpeTbI/IM OpFaHI/ILIeCKI/IM paCTBOpI/ITeJ'IeM C l'IO.]'IyLIeHI/IeM

coennaeHus ¢popmynsl VIII

COOR3

@ONKLNH
F =\
(VII),

rae R? BeiOpan u3 rpynmsl, cocrosimeii u3 Ci.12 ankuna, Ca.12 ankeruna, Ci.12 alKuHUNA,
C38 IHKJIOANKKIIA, TETEPOLIMKIIOAKIIA, apUiia U reTepoapuia, KaKablii U3 KOTOPBIX SBISIETCS

Heo0s13aTeIbHO 3aMeIEHHbIM;

(e) konTakTHpoBanue coenuHeHust popmyiel VIII ¢ TpeTbUM OCHOBAaHUEM C MOTyYEHHEM
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coenuHeHus popmyunl [X.
B HEKOTOPBIX BOIUIOIIEHUSX aAAyKT, MOJYYSHHbIH Ha CTamuH (a), MpencTaBisieT coOoi

coenuaenune gopmyinel IV, @opmynsl [Va, @opmyier [V w/mmu dpopmyner [Ve.

o)
0 Q O
H O/\/jjk (rk H O/\/jik
o)
0 av), OH @va), © (IVD), HO (IVc).

Crnenmanmuct B JaHHOM 00JacTH MOWMET, YTO COENUHEHMs, NOKAa3aHHbIE BBIIIE, MOTYT
B3aUMOIIPEBPAINATECST U YTO OTHOCHUTENIbHBIE KOJWYECTBA KAKAOTO COEIUHEHHMsI 3aBUCST OT
YCJIOBUH 3KCIEPUMEHTA.

Kak oTMedeHo BbIlIe, CIIEUATICT B JAHHOH 00JacTH MOMMeT, YTO BBIOpAHHBIE CTaIUU B
MpoLIeCCe MOTYT MPOBOJUTHCS HE3aBUCUMO OT MPOMCXOXKAECHUS HCXOMHOrO MaTrepuana Hid
MIPOMEKYTOUHBIX COCTUHEHUI.

B. ®@apmarneBrrueckn npuemieMslie cou Gopmyabl |

Bo BTOpOM acriekte HacTosiIee pacKpbITHE OTHOCHTCS K (hapMaLleBTHUECKH IPUEMIIEMON

COJIH, TIpeACTaBIeHHON popmyoii I

COOH

o “"NH ® HX
i " (.

rae X npeacrasisier cobol papMaleBTHUECKH PUEMIIEMbI aHUOH MPOTOHCOAEP KALIeH
KHCJIOTBI.

PazniuHble MPOTOHCOAEPIKAIINE KUCIOTHI SIBJISIOTCS MOAXOAALIMMU ISl MOJY4EHHsI
dapmaneBTHUeCKH TpuemiieMoil coim Qopmynel I MoxHO BHIETh, YTO (hapManeBTHYECKU
NpUEMJIEMbIi  aHMOH  TPOTOHCOAEPKAIIEeH  KHUCJIOTbI ~ 3aBUCHUT  OT  HCIOJBb3YEeMOM
NPOTOHCOAepKalle KUCIoThl. Hampumep, mpoTOHCOAEp:KalHe KUCIOTHI, HCIOJIb3yeMble B
HACTOSIIIEM OIMMCAHWUM, BKJIIOYAIOT COJISHYKO KHCJIOTY, OpPOMHCTOBOJOPOIHYIO KHCIOTY,
CyIb(OHOBYK)  KHCIIOTY, TO3WIOBYHO  KHCJIOTY  (T-TONyOJICYyNb(OHOBYIO  KHCIOTY),
METaHCYJIb(OHOBYIO KHCJIOTY, a30THYIO KHCIOTY WJIHM YKCYCHYIO KHCIOTy. Takum obOpasom,
(apMareBTHUECKH MTpHEeMIIEMble aHHOHBI MPOTOHCOEp KAIel KUCIOTh! BKIovyaroT xjopun (Cl°
), 6pomun (Br ), cynbonar (HS(0):O"), tosunar (TsO’), mesunar (MsO"), Gesunar (BeO)
stancyabpoHaTr (EtSO;37), Hurpar (NO3), auerar (CH;C(0)O), rmukonst (HO-CH,-C(0)O")
WA WX KOMOWHAIINH.

B HEKOTOPBIX BOIJIOLEHUAX bapmanieBTHUECKH MPUEMIIEMBIN AHUOH

MPOTOHCOAEPKAIed KHCIOTHl TpPeACTaBisieT coOol me3uyar. B HEKOTOPBIX BOIUIOLIECHHSIX
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Mme3unaTHas cojb Gopmynbl [X xapakTepusyercsi MaTTepHOM MOPOIIKOBOH PEHTTE€HOBCKOMU
audpakium, o CyuiecTy, B COOTBETCTBUU C (ur. 4.

B HEKOTOPBIX BOIJIOLEHUAX bapmanieBTHUECKH MPUEMIIEMBIN AHUOH
NPOTOHCOAEPKALIEH KHUCIOThI TMPENCTaBisAeT cobol Oe3mnaT. B HEKOTOPBIX BOIJIOMIEHHUSX
Mme3unaTHas cojb Gopmynbl [X xapakTepusyercsi MaTTepHOM MOPOIIKOBOH PEHTTE€HOBCKOMU
audpakium, o CyuiecTy, B COOTBETCTBUU C (ur. 8.

B HEKOTOPBIX BOIJIOLEHUAX bapmanieBTHUECKH MPUEMIIEMBIN AHUOH
NPOTOHCOAEPIKALIEH KHCIOThI TMPENCTaBJsAeT COOON TOo3miaT. B HEKOTOPBIX BOIUIOIIEHHUSIX
To3ujiaTHast cojib popmyibl [X XapakTepu3yercsi MaTTepHOM MOPOILIKOBOW PEHTTEHOBCKOM
audpakium, 1o CyuiecTBy, B COOTBETCTBUU C ur. 10.

B HEKOTOPBIX BOIJIOLEHUAX bapmanieBTHUECKH MPUEMIIEMBIN AHUOH
NPOTOHCOAEPKAILIEH KHUCIIOTBl MPENCcTaByseT coOO 33miaT. B HEKOTOPBIX BOIUIOLICHUSX,
a3myaTHast coiib popmyabl X xapakTepusyercss MaTTEPHOM TMOPOIIKOBOW PEHTTEHOBCKOM
audpakium, 1o CyuiecTBy, B COOTBETCTBUU C dur. 12.

B HEKOTOPBIX BOIJIOLEHUAX bapmanieBTHUECKH MPUEMIIEMBIN AHUOH
NPOTOHCOAEPIKALIEH KHUCIOTHI TPEeACTaBiIsieT coOoil Opomua. B HEKOTOPBIX BOIUIOIIEHUSIX
OpomugHast conb (opmyiasl IX xapakTepusyercss MaTTEPHOM IOPOLIKOBONW PEHTI€HOBCKOU
audpakium, 1o CyuiecTBy, B COOTBETCTBUU C (ur. 14.

B HEKOTOPBIX BOIJIOLEHUAX bapmanieBTHUECKH MPUEMIIEMBIN AHUOH
NPOTOHCOAEPKALIEH KHUCIOThl TPEACTaBiIsAeT coOOH HUTpaT. B HEKOTOPHIX BOIJIOIIEHHUSX
HUTPATHAsI COJIb XapaKTEPU3YEeTCsl PEHTIC€HOTPAMMOI, TI0 CYLIECTBY, B COOTBETCTBHH C ¢ur. 16.
B HekOTOpBIX BOIUIOLIEHUSAX HUTpaTHass CoJb Xxapakrepusyercss narrepHom XRPD, mo
CYIIECTBY, B COOTBETCTBUM C ¢ur. 18,

B HEKOTOPBIX BOIJIOLEHUAX bapmanieBTHUECKH MPUEMIIEMBIN AHUOH
NPOTOHCOAEPIKALIeH KHCIOThl MPEACTABIseT COOOH XJopua, U ero (apMaleBTHUECKH

npuemsiemMasi cojib popmydel I mpencrasiena popmyoti (1a).

COOH

O z /NH ® HCI
F N (Ta).
B HexkoTOpBIX BOTUIOLIEHUAX COJNb (opmynsl la mpencrasiser coOoi KpUCTAIITHYECKAs
dopmMa A. B HEKOTOPBIX BOIUIOLIEHMAX KpucTajumdeckas ¢opma A dopmynsr la
XapaKTepU3yeTCss MAaTTEPHOM IMOPOIIKOBOH PEHTI€HOBCKOW AM(PAKIHMH, BKIIOYAOIIMM ITHKH

npu 12,0, 21,8, 25,9, 26,7 u 27,9 rpanycax 20 (= 0,2 rpagyca 26). B HEKOTOPBIX BOIJIOLICHHSIX

NaTTepH HOpOLHKOBOfI peHTFeHOBCKOfI I[I/I(l)paKLII/II/I JOIIOJIHUTCJIbHO BKJIHOYACT OJWH HIIH
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Heckoyibko mukoB mpu 7,0, 10,3, 13,9, 15,6 w/umm 17. Kpucrammuueckas Gopma A dopmyst la,
XapaKTepU3yeTcss MNAaTTEPHOM TMOPOIIKOBOW PEHTT€HOBCKOH IU(pPaKUUM, IO CYLIECTBY B
cooTBeTcTBUH C (ur. 31.

B HEKOTOPBIX BOIUIOLIEHHSIX MYJBTHIPOTOHHBIE KHCIOTBI, TAKHE KaK JBYXIPOTOHHBIE
WIA TPUNPOTOHHBIE KHUCJIOTHI, WUCHOJB3YIOT ISl MOJNy4deHHs (hapMalleBTHUECKH MPUEMIIEMbIX
comeit Qopmyner IX. B Takux BOIUIOmEHMSIX (apMalleBTHUECKH MpHeMIIeMast COJIb
npencrasiena Gopmyoii Ib

COOH

o “°NH ® Y
E —
" (Ib),

rae Y - MyJbTUIIPOTOHHAST KACJIOTA.

B HekoTOophix BOmIOmEHUsX, Y BbIOpAH W3 TPyMNbl, cocTosmas w3 3TaH-1,2, -
OUCYIb(OHOBONW KHUCJIOTBL, CEPHOM KHCJIOTBI, JMMOHHOW KHCJIOTBI, MAJ€MHOBOW KHCIIOTHI,
SIOJIOYHOM KUCJIOTBI, BHHHOW KUCIOTBHI M IIABEIEBON KUCIOTHL B HEKOTOPBIX BOMIOLIEHUAX Y
npezncrasisier codoit L-s10104Hy0 KMCIOTY WiH L-BHHHYIO KHCIIOTY.

B HekoTOphIX BOMJIOHIEHUSIX Y TpeacTaBisieT dTaH-1,2, -nucyab(OHOBYK KHCIOTY. B
HEKOTOPBIX BOTUIOLICHHUAX 3AU3MIaTHAsI contb hopmyiel [X xapakrepusyercs martepHoM XRPD,
IO CYIIECTBY, B COOTBETCTBUU C (ur. 6.

B HEKOTOPBIX BOIUIOIIEHUSX Y MpPEACTaBIsieT cOOOM CEepHYI0 KHCIOTY. B HEKOTOpBIX
BOIUIOLIEHNAX cyibdarHas conb (opmynsl IX xapakrepusyercs marrepHoMm XRPD, mo
CYIIECTBY, B COOTBETCTBUM C ¢ur. 19.

B HEKOTOPBIX BOMJIOIMIEHUAX Y MPEACTaBisieT cCOOOH IaBeIeBYIO KUCIOTY. B HEKOTOpBhIX
BOIUIOLIEHUAX OKcanaTHas coib (opmyisl IX xapakrepusyercs mnarrepHoM XRPD, mo
CYIIECTBY, B COOTBETCTBUM C ¢ur. 21.

B HEKOTOpBIX BOIUIOIIEHUSX Y MNPEACTABJSET MAJEHHOBYIO KHUCJIOTY. B HEKOTOpPBIX
BOIUIOLIEHUAX MajieaTHasi coitb popmydsl IX xapakrepusyercs narrepaoM XRPD, o cymectsy,
B cooTBeTcTBUU ¢ ¢ur. 23. B HEKOTOpPBHIX BOIUIOMIEHUSAX MajeaTHass coib Qopmynsr [X
xapakrepusyercs marrepaomM XRPD, o cymecTBy, B COOTBETCTBUU ¢ (ur. 25.

B HekoTOphIX BOIUIOMEHMIX Y MpPEACTaBIsieT OO0 YKCYCHYIO KHCIOTY. B HekoTOpBIX
BOIUIOLIEHHUAX COJIb YKCYCHOH KucioTsl ¢opmynsl [X xapakrepusyercst narrepuom XRPD, o
CYIIECTBY, B COOTBETCTBUM C ur. 27,

B HekoTopeIx BOmIOMmEHUSAX Y TpeacraBisieT cobod L-sa0mounyro kucimory. B
HEKOTOPBIX BOIUIOIMIEHUAX COJb L-s0mounolt kucnotel (Gopmynbl X  xapakrepusyercs

narrepaoM XRPD, o cymecTBy, B cooTBeTCTBUH C ur. 29.



24

Mounsipaslie cootHomenust AG-10 u Y B ¢popmyne Ib Mmoryt BappupoBaTh B 3aBHCUMOCTH
OT HCIOJB3yeMOH MyJbTHIIPOTOHOBOH KucioTel. Hanpumep, korma Y mnpexacramiser coOoi
MaJIEMHOBYIO KHCJIOTy, MoJisipHoe otHomeHue AG-10 x Y cocraBmser 1:1; korma Y
npencTasisier cobolt smusnnar, mossipHoe otHomeHne AG-10 k Y cocrasnsier 2: 1; u korma Y
MpencTaBisieT coO0H SONOUHYIO KUCTOTY, MosisipHOe oTHOIeHne AG-10 x Y cocrasnsier 1,8: 1.

dapmarneBruyeckn TpuemsieMble comu  ¢opmynsl I Moryr ObITh MONy4YeHBI C
UCIIOJIb30BaHNEM pPsifa OOBIYHBIX CPENCTB B JaHHOW obOnactu TexHuku. Hampumep, ¢opma
CcBOOOITHON KHMCJIOTBI COCOMHEHUS (GOpMyIbl I MOKET KOHTAKTHPOBATh CO CTEXHOMETPUYECKUM
KOJIMYECTBOM MNOIXOIALIECH KUCIOTHI B BOJE, OPraHUYECKOM PACTBOPUTENE WM UX cMecH. B
HEKOTOPBIX BOIUIOLIEHUSAX (papMameBTUYECKH MpuemieMble cosnu ¢opmynbl [ momydamu B
HEBOJHBIX CpeAax, TaKuX Kak 3(up, dTHIALETAT, STAHOJ, M3OMPOINAHOJ WM alleTOHUTpHiI. B
HEKOTOPBIX BOTUIOLICHHUAX (hapMalleBTHUECKH MpUeMIieMble coiu Gopmyinel I monyyanu myrem
pactBopenus coenuHenus: Gopmyinl IX B Bone, nobasieHus noaxoasmero komudecrsa HX ans
oOpa3oBaHusl cMecH W A00aBJIEHUs HEBOJHOTO DPACTBOPHUTENS, TAKOTO KaK HEBOAHAS Cpena,
OINMCAHHAsl BBIE, I KPUCTAUIM3ALMU COJU. B HEKOTOpPBIX BOIUIOLIEHMSX MOAXOIALIEe
kommyectBo HX mpencraBisier coOoif crexuomerpudeckoe koimuectBo. [lonstHO, uto HX
BKJIFOYAET BOJOPON, a X TPEACTaBisAieT coOOW (apMaleBTHUECKH TNPUEMIIEMbI aHUOH
MIPOTOHCOAEP KALIEH KUCIOTBI, KaK ONPEAENIECHO BbILIE.

Kax u B cinydae dapmaneBTuyecku npueMiieMbix cojieii ¢popmynsr I, dpapmareBTiuecku
npuemiieMble cosu ¢popmynbl Ib Takke MOryr OBITh TOJy4YeHBI C HCIOJB30BAHHEM psiAa
OOBIYHBIX CPEICTB B JAaHHOW 00JacCTH TEXHUKU. B KauecTBe HEOTPAHMUYHUBAIOIIEIO MPHUMEPA,
¢dopma cBOOODHOW KHMCIOTBI coenuHeHus: ¢Gopmynbsl Ib  MoXeT KOHTakTHpPOBaTb €O
CTEXMOMETPHUUYECKUM UJn CyOCTEXHOMETPUUECKUM KOJINYECTBOM MOAXOASAIIEH
MyJBTUIPOTOHOBOM KHCJIOTBI B BOJAE, OPraHUYECKOM pPACTBOPUTENEC WIH HUX CMECH s
NOJIy4eHus (papMaLieBTHUECKH PUeMIIeMOH coiu popmysl Ib.

C. Kpucrannmueckue popmbl popmyier [X

B eme ogHOM acmnekte B JAHHOM JOKYMEHTE NMPEIJIArarTCsl KpUCTAUINYecKue (Hopmbl
dopmyasr IX

COOH

(0] = NH
i N,
B HacTosiiee Bpemsi pacKpbITHE OINUCBHIBAET OAMHHAALATH KPUCTAUTMYECKHX (HopM
dopmynsr IX, mects popm HCl-coneit (popma A, popma B, dopma E, dopma H, dopma I u

dopma J), Tpu ¢opmel cBobomHbix ocHoBanuili (popma K, dopma C u dopma G) m nBe
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Heornio3HanHble  ¢opmbl  (popma D wu  dopma F). Kparkoe omnmcaHue CBOHCTB
UICHTUPUIUPOBAHHBIX (GOpM npuBeaeHo B Tabmuie 1 u Tabmuue 2.

B HEKOTOpBIX BOIUIOIIEHHSIX HACTOSIIEr0 M300pPETeHUs] KpUCTAUINYeCKue (HOopMbI
dopmyasl IX, nmpencraBieHHbIE B JAHHOM JOKYMEHTE, SIBJSIFOTCS TIO CYLIECTBY CBOOOIHBIMH OT
APYruxX KpucTaummdeckux Gopm. TepMUH «I10 CyIIecTBY CBOOOIHBIN» OTHOCUTCS K KOJIUYECTBY
10% wnu menee apyroit ¢popmsl, npeanoututesbHo 8%, 5%, 4%, 3%, 2%, 1%, 0,5% wunin meHee
Apyroi GopMBL

Tabmuua 1. PesynbraTe! xapakrepusanun kpucraummyeckux Gopm coneit HCI

Kpucrammuuacckas HPLC-
bopma [Toreps | Dumorepm ancrora (% Crexuomerpus | Ilpeamonaraemas
p maccel % | (muk, °C) ’ (xucmora: FB)* dbopma
Ne maprun TI0IIA,TH)
111,7,
dopma A 1,3 212.6, 98,76 0,91
2373
161.4, AHrugpar
¢dopma B 1,2 2322, 97,86 0,86 AP
2623
182.0,
dopma E 1.5 2427 98,60 0,91
62,0, 158.4,
dopma | 3,0 2157 97,94 0,86 I'mapar
dopma H 4,6 90’3’33030’5’ 98,47 0,91 ConbBatr MeOH
120.,8,
dopma J 215 197.8, 91,69 0,90 Compsar DMAc
221.,5

*. crexuomerpus Obuta onpeneneHa merogomM HPLC/IC ¢ ucnonbp3oBaHreM CBOOOIHOTO
ocHoBanusi (opmbel A (TRM-01658-2) B kawectBe craHmapTHOro oOpasua. Hcmonp3oBaniu
PYTHHHBIH cr10CO0 U He IPOBOIUIIA CHCTEMHYIO pa3pabOTKy U BaTHAAIIUIO.

Tabnuna 2. PesynbraThl Xapakrepusanuu GopM CBOOOTHBIX OCHOBAHHIMA

Kpncgc)lgnﬁ:ecxaﬂ 11_\[4(;?:2:[ DHIOTECPM HPLC-uucrora (% Conepxanue CI
No nspmn o (uk, °C) TLIOLIA,TH) %) *
dopma K 1593, 176,2, B
(Monoruapar) 6,1 278.4 99,12
¢dopma C 3.1 91,2, 173,0 -- 0,17
¢dopma G 3,7 231,1 99,46 0,14

--. JaHHbIEC HEAOCTYIIHBIL.

*. Teopernueckoe comepxkanne Cl” comu mono-HCI cocrasisier 10,8 %. Ha ocHoBanuu
pesynbratoB coaep:xkanusi Cl° ¢opmer C u G Obutn ompeneneHbl kak (HGOpMbl CBOOOTHBIX
OCHOBAaHMH.

B HEKOTOpBIX BOIJIOMIEHUSX MpeiaraeMoe B JaHHOM JOKYMEHTE MpeNCcTaBisierT coboit
Kpuctanueckyto ¢opmy A dopmynsl IX. B HEKOTOpPBHIX BOIUIOLIEHHSX KPHUCTALTUUECKAs

dopma A dopmyibsl IX xapakrepusyercs NaTTepHOM MOPOIIKOBOW PEHTTEHOBCKOM audpakimy,
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conepxkamem nmku npu 7,0, 10,4, 12,0, 13,0 u 13,9 rpamyca 26 (= 0,2 rpamyca 26). B
HEKOTOPBbIX BOIUIOIIEHUSX Kpuctajuimdeckas ¢opma A  ¢dopmyner IX xapakrepusyercs
MaTTEePHOM MOPOINKOBON PEHTreHOBCKOU audpakumu, BKIrodatomei muku mpu 12,0, 21,8, 25,9,
26,7 u 27,9 rpanyca 20 (£ 0,2 rpanyca 26). B HEKOTOPBIX BOIUIOIIEHUSAX MATTEPH MOPOIIKOBOM
PEHTI€HOBCKOW MU(PPAKLIUU IOTOJHUTEIBPHO BKIIOYAET OAMH WM HECKOJBKO MUKOB mpH 7,0,
10,3, 13,9, 15,6 w/unmu 17. B HeKOTOPBIX BOILIOMICHUSX KpucTajuimyeckas Gopma A ¢dopmybl
IX, xapakrepu3yeTcss MaTTEPHOM IMOPOIIKOBOH PEHTIEHOBCKOW AM(PAaKLHH, MO CYIIECTBY, B
cooTBeTcTBUU C GUr. 31. B HEKOTOPBIX BOIUIOMEHMSIX KprcTautnaeckas gopma A ¢popmyier [X
IO CYIIECTBY HE BKJIIOUAET JPYTUX KPUCTAIUINIECKHUX (PopM.

B HekoTOpbIX BOIUIOLIEHHSX H300peTeHus, Kpucramanueckass ¢opma A dopmynsl [X
XapakTepU3yeTCsl moTepel Maccel B mHTEpBaje oT okoJio 0,7% g0 oxoso 1,9% npu HarpeBaHnuu
no okojo 150°C, 4ro wu3MepeHO TepMOIpPaBUMETPUYECKHM aHalu3oM. B HeKoTopbIX
BOIUIOLIEHUSAX MOTEPsl MacChl COCTaBIIsIeT OkoJo 1,3%, 4TO U3MepeHO TepMOrpaBUMETPUUECKUM
AHAJIU30M.

B HekoTOphIX BOIIOmEHUSIX Kpuctauindeckas Gopma A dopmyisl IX xapakrepusyercs
norjomenreM Boabl okojio 1,6% mpu 25°C/otHocurenpHol BiaxkHoctn 80% (RH) mocne
NPOXOXKIACHHUS LUKJIA TUHAMHYECKONW COPOIMH TMapoOB, KOTOPBIM BKIFOYAET MPEIBAPUTENBHOE
ypaBHoBemuBanue npu 0% RH. B HekoTopeIx BOmmomeHWsx Kpucrauindeckas ¢opma A
@opmynbl [X xapakTepusyercsi yBeaudeHHEM MeHee 4deM 2,5 macc.% IMocie MpOXOXKASHUs
LIUKJIa JUHAMUYECKOH copOLMu mapoB mpu oTHocutenbHOH BiakHocTH (RH) ot okomo 0% mo
okoJio 90% RH. B HekoTOpBIX BOILIOMIEHUSX KpUcTauindeckas ¢popma A dopmyner [X nmeer
npoduIb AMHAMHUYECKOHN cOpOIMU NapoB, N0 CYIIECTBY, KaK MOKa3aHo Ha ¢ur. 37.

B HekoTOpbIX BOIUIOLIEHHSX H300peTeHus, Kpucramanueckass ¢opma A dopmynsl [X
XapakTepusyercss  TepMorpamMmon  nudQepeHIHaNbHOW  CKaHHUPYIOIIEH  KaJOPUMETPUH,
comepxamieli sHAoTepMuueckne TUkH okono 211-214 wu  237-239°C. B HEKOTOPBIX
BOIUIOLIEHUAX TepMorpamMma anddepeHunanbHON CKaHMPYIOWEH KaJOpUMETPUU BKIIHOYAET
sHAOTepMHuYecKue muku okoJyio 11,7, 212,6 u 237,3°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
Kpuctanueckyo ¢opmy B dopmyner IX. B HEKOTOpPBHIX BOIUIOLIEHHSX KPHCTALTHUECKAs
dopma B popmyner [X xapakTepusyercss IaTTepHOM MOPOIIKOBOM PEHTTEHOBCKOU audpakimy,
conmepxkamum ik npu 12,0, 13,8, 17,2, 17,7 u 19,8 rpaayca 26 (= 0,2 rpamyca 20). B
HEKOTOPBIX BOIUIOMEHUSX Kpuctamudeckas ¢opma B dopmynasr IX xapakrepusyercs
NAaTTEPHOM MOPOLIKOBON PEHTT€HOBCKOHN nudpakiuy, copepxamumM muky mpu 12,1, 13,9, 19,8,
23,3 u 24,4 rpagyca 20 (£ 0,2 rpagyca 20). B HEKOTOPBIX BOIUIOIIEHUSX KPUCTAJUTUYECKAs

dopma B popmyner [X xapakTepusyercss IaTTepHOM MOPOIIKOBOM PEHTTEHOBCKOU audpakimy,
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IO CYLIECTBY, B COOTBETCTBUU € Gur. 40. B HEKOTOPBIX BOIUIOIEHHSIX KpHCTALTHUEcKas opma
B ¢opmyner IX no cymecTBy He BKIIFOYAET APYTHX KPUCTATUTHIECKUX (HOPM.

B HeKkoTOpBIX BOIUIOLIEHMSIX W300peTeHus, Kpucrawindeckas ¢opma B dopmynsr IX
Xapaktepusyercs norepeil maccol oT okoJio 0,6% no okosno 2,0% npu HarpeBaHMM A0 OKOJIO
150°C, 4TO H3MEpeHO TepMOrpaBUMETPUYECKUM aHAIM30M. B HEKOTOPBIX BOIUIOLIEHUSIX
kpucraunaeckas ¢popma B dopmynsr IX xapakrepusyercs norepei Maccel okoso Ha 1,2% npu
HarpeBaHuu A0 0kojo 150°C, 4To M3MEPEHO TEPMOTPABUMETPHUIECKUM aHATTU30M.

B HeKkoTOpBIX BOIUIOLIEHMSIX W300peTeHus, Kpucrawindeckas ¢opma B dopmynsr IX
XapakTepusyercss  TepMorpamMmon  nudQepeHIHaNbHOW  CKaHHUPYIOIIEH  KaJOPUMETPUH,
coaepKaliel sHnoTepMudecKkre nmuku okoJio 161,4, 232,2 u 262,3°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
kpuctanueckyto ¢opmy E ¢opmynsr IX. B HEKOTOPBIX BOIUIOLIEHUSAX KPHCTAIIHMUYECKAs
dopma E dopmyisl IX xapakTepusyercsi MaTTEPHOM MOPOIIKOBOH PEHTIe€HOBCKON audpakimy,
conepxkamum ik npu 11,8, 14,0, 15,1, 19,9 u 24,0 rpaagyca 26 (= 0,2 rpamyca 20). B
HEKOTOPBIX BOIUIOIIEHUsX Kpuctamndeckas ¢opma E  dopmynsr IX xapakrepusyercs
NATTEPHOM MOPOIIKOBOHM PEHTIE€HOBCKOM nudpakiiuy, conepskammuM nuku npu 11,9, 14,0, 15,1 u
25,8 rpanyca 26 (= 0,2 rpagyca 26). B HEKOTOpBIX BOILIOLIEHUAX KpUcTamnueckas ¢opma E
dopmynbl IX xapakTepusyercss TAaTTEPHOM MOPOIIKOBOW PEHTTEHOBCKOW MU(PAKIUU, IO
CYIIECTBY, B COOTBETCTBUH C (pur. 46. B HEKOTOPBIX BOIUIOIIEHUSIX KpucTaundeckas ¢popma E
¢dopmyIsl IX 1o cyiecTBy He BKIFOYAET IPYTUX KPUCTAITHUYECKUX (POPM.

B HekoTOpbIX BOIUIOIIEHUSX H300peTeHms, kpucramundeckas gopma E dopmynsr X
xXapaktepusyercs norepeil maccol oT okoJio 0,5% no okosno 2,5% mnpu HarpeBaHMM A0 OKOJIO
150°C, 4TO H3MEpeHO TepMOrpaBUMETPUYECKUM aHAIM30M. B HEKOTOPBIX BOIUIOLIEHUSIX
kpucranaeckas gopma E popmyner IX xapakrepusyercst norepei Maccel okono Ha 1,5% mpu
HarpeBaHuu A0 0kojo 150°C, 4To M3MEPEHO TEPMOTPABUMETPHUIECKUM aHATTU30M.

B HekoTOpbIX BOIUIOIIEHUSX H300peTeHms, kpucramundeckas gopma E dopmynsr X
XapakTepusyercss  TepMorpamMmon  nudQepeHIHaNbHOW  CKaHHUPYIOIIEH  KaJOPUMETPUH,
coaeprKaliei sHnoTepMudeckre nmuku okoJio 182,0 u 242,7°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
kpuctanueckyto ¢opmy [ dopmynsr IX. B HEKOTOPHIX BOIUIOIIEHUSX KPHUCTALTUUECKAs
dopma I popmynsl X xapakTeprusyeTcs MaTTEPHOM MOPOIIKOBOM PEHTTEHOBCKOHN audpakimy,
comepxkamum ik npu 11,4, 12,1, 12,4, 13,6 u 13,9 rpaayca 26 (= 0,2 rpamyca 20). B
HEKOTOPBIX BOIUIOMICHHUSIX Kpuctaymndeckas ¢opma [ dopmynsr [X xapakrepusyercs
MaTTEePHOM IMOPOIIKOBON PEHTI€HOBCKOH nudpakiuu, coaep:kamuM nuku npu 12,5, 17,3, 23,4,

25,0 u 25,4 rpagyca 20 (£ 0,2 rpagyca 20). B HEKOTOPBIX BOIUIOIIEHUSX KPUCTAJUTUYECKAs
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dopma I popmynsl X xapakTeprusyeTcs MaTTEPHOM MOPOIIKOBOM PEHTTEHOBCKOHN audpakimy,
IO CYIIECTBY COOTBETCTBYIOMIEH (Ur. 55. B HEKOTOPBIX BOTUIOLIEHUAX KpUCTAJUTHYecKast opma
I popmyner IX 1o cymecTBy He BKIIOYAET APYTUX KPUCTATUTHIECKUX (HOPM.

B HekoTOpBIX BOMUIOLIEHHSX H300peTeHms, Kpuctamamueckas (opma I dopmyner IX
XapaKTepusyercst motepell Macchl B nuamnasoHe mnpuOmmsutensHo ot 2,5% mo 3,5% mnpu
HarpesaHuu A0 okoso 120°C, 94To u3MepeHo TepMOrpaBUMETPHUUECKUM aHaIN30M. B HeKOTOphIX
BOIUIOLIEHUAX KpUucTayumdeckas popma I popmyner IX xapakrepusyercst notepeli Macchbl OKOJIO
Ha 3,0% npu HarpeBaHuu 10 okosio 120°C, 910 U3MEPEHO TEPMOTPABUMETPUIECKUM aHAJTU30M.

B HekoTOpBIX BOMUIOLIEHHSX H300peTeHms, Kpuctamamueckas (opma I dopmyner IX
XapakTepusyercss  TepMorpamMmon  nudQepeHIHaNbHOW  CKaHHUPYIOIIEH  KaJOPUMETPUH,
coaepKaliel sHnoTepMudecKre nmuku okoJio 62,0 u 158,4, 215,7°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
kpuctanueckyto ¢opmy H ¢opmynsr IX. B HEKOTOpPBHIX BOIUIOLIEHHSX KPHUCTALTHUECKAs
dopma H dopmyisl IX xapakrepusyercs maTTepHOM MOPOIIKOBOW PEHTTEHOBCKOM audpakimy,
conepxkamum tku npu 11,8, 12,3, 13,8, 15,7 u 16,9 rpaagyca 26 (= 0,2 rpamyca 20). B
HEKOTOPBIX BOIUIOMEHUsIX Kpuctajuimueckas ¢opma H dopmyner IX xapakrtepusyercs
NATTEPHOM MOPOLIKOBON PEHTT€HOBCKOH nudpakiuy, copepxamum muky mpu 11,9, 123, 21,7,
23,3 u 25,8 rpagyca 20 (£ 0,2 rpagyca 20). B HEKOTOPBIX BOIUIOMIEHUSIX KPUCTAJUTUYECKAs
dopma H dopmyisl IX xapakrepusyercs maTTepHOM MOPOIIKOBOW PEHTTEHOBCKOM audpakimy,
B 3HAUUTENbHOW CTEMEHH COOTBETCTByIOmed ¢ur. 51. B HEKOTOPBIX BOIUJIOIIEHHUSX
kpucraunaeckas gopma H ¢opmynsl IX no cymecTBy He BKIIIOUAET APYTHX KPUCTAIUTHYECKHIX
dopm.

B HekoTophIx BomomeHusx kpucrautndeckas Gopma H dopmyisr IX xapakrepusyercs
MOTEPEl MacChl B UHTEPBaJIe OT OKoJIO 3,5% 1o okojo 5,5% mnpu HarpeBanuu a0 okoso 150°C,
YTO WM3MEPEHO TEPMOIPABUMETPUYECKMM  aHaIM30M. B HEKOTOpPBIX  BOILIOLIEHUSX
kpuctanaeckass gopma H dopmynsr [X xapakrepusyercs nmorepelt Macchl okosio 4,6% mpu
HarpeBaHuu A0 0kojo 150°C, 4To M3MEPEHO TEPMOTPABUMETPHUIECKUM aHATTU30M.

B HekoTopbIX BOmUOMEHHSX H300pereHus, Kpucramanueckas ¢opma H dopmyner IX
XapakTepusyercss  TepMorpamMmon  nudQepeHIHaNbHOW  CKaHHUPYIOIIEH  KaJOPUMETPUH,
coaepkatiel sHnorepmudeckue nuku okosio 90,4 u 200,5, 232,3°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
kpuctanaeckyro ¢opmy J dopmyner IX. B HEKOTOPBIX BOIUIOIIEHUSX KPHCTALTUUECKAs
dopma J dopmyner IX xapakrepusyercss MaTTepHOM MOPOILIKOBOW PEHTIeHOBCKOH audpakimy,
comepxkamum nukn npu 4,6, 11,8, 12,8, 13,8 u 14,6 rpaagyca 20 (£ 0,2 rpamyca 26). B

HEKOTOPBIX BOIUIOIIEHHUSIX KpucTayndeckas ¢opma J dopmynasr [X  xapaktepusyercs
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MaTTEPHOM IMOPOIIKOBON PEHTI€HOBCKOH nudpakiuu, coaep:kamum nuku npu 13,8, 14,7, 22,9,
26,2 u 27,7 rpagyca 20 (£ 0,2 rpagyca 20). B HEKOTOPBIX BOIUIOMIEHUSX KPUCTAJUTNYECKAs
dopma J dopmyner IX xapakrepusyercss MaTTepHOM MOPOILIKOBOW PEHTIeHOBCKOH audpakimy,
IO CYLIECTBY, B COOTBETCTBUU € GUTr. 59. B HEKOTOPBIX BOIUIOIEHHSIX KpHCTaLTHUecKas popma
J popmynel IX mo cymiecTBy He BKIIIOYAET APYTHX KPUCTAIITHUYECKUX (POPM.

B HekoTOpBIX BOMIOLIEHUAX H300peTeHus, Kpuctaummdeckas ¢opma J dopmynsr X
XapaKTEepPU3YeTCs MOTepel Macchl B MHTEpBaje ot okoyo 17,5% no okoso 24% mnpu HarpeBaHuu
no okxono 120°C, 4ro wu3MepeHO TepMOIpPaBUMETPUYECKUM aHalu3oM. B HeKoTopbIxX
BOIUIOLIEHHAX Kpuctammdeckas popma J popmynsl IX xapakrepusyercs morepeit Maccel OKOJIO
Ha 21,5% nipu HarpeBanuu 10 okoJio 120°C, 4ToO M3MEPEHO TEPMOTPABUMETPUUECKUM aHATH30M.

B HekoTOpBIX BOMIOLIEHUAX H300peTeHus, Kpuctaummdeckas ¢opma J dopmynsr X
XapakTepusyercss  TepMorpamMmon  nudQepeHIHaNbHOW  CKaHHUPYIOIIEH  KaJOPUMETPUH,
coaepatiel sHnorepmudeckue nuku okoyio 120.8 u 197.8, 221,5°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
kpuctanaeckyto ¢opmy K dopmynsr IX. B HEKOTOpPHIX BOIUIOUIEHHSX KPHCTALTHUECKAs
dopma K dopmyisl IX xapakrepusyercs naTTepHOM MOPOIIKOBOW PEHTTEHOBCKOM audpakimy,
conepskamum muku ripu 7,5, 9,8, 13,9, 15,9 u 19,3 rpanyca 20 (£ 0,2 rpanyca 260). B HekoTOpBIX
BOIUIOLIEHUAX Kpucraumieckas ¢opma K dopmynsr IX xapakrepusyercss mnaTTrepHOM
MOPOIIKOBON PEHTIe€HOBCKON Avdpakinu, KOTOPbI uMmeeT muku mipu 7,2, 7,6, 9,9, 14,0 u 19,3
rpagyca 20 (£ 0,2 rpamyca 260). B HekoTOpbIX BOIUIOMIEHUSX Kpuctaumueckas (opma K
dopmynbl IX xapakTepusyercss TAaTTEPHOM MOPOIIKOBOW PEHTTEHOBCKOW MU(PAKIUU, IO
CYIIECTBY, B COOTBETCTBHH C GUr. 59. B HEKOTOPHIX BOIUIOMEHUSIX KpUcTaumyeckas ¢popma K
¢dopmyIsl IX 1o cyiecTBy He BKIFOYAET IPYTUX KPUCTAITHUYECKUX (POPM.

B HekoTopbIX BomUOMEHHSX H300pereHus, Kpucramanueckas ¢opma K dopmynsr IX
XapaKTepU3yeTCsl MoTepel MacChl B MHTEPBaje OT 0koJio 5,0% a0 oxono 7,0% mpu HarpeBaHUu
no okxono 120°C, 4ro wu3MepeHO TepMOIpPaBUMETPUYECKUM aHalu3oM. B HeKoTopbIxX
BOIUIOLeHNAX Kpucrammnueckass ¢opma K dopmynsr IX xapakrepusyercs morepell Macchl
okosio Ha 6,1% mnpu HarpeBanuu a0 okono 120°C, 4TO HM3MEpPEHO TepMOTpaBUMETPUUYECKUM
AHAJIU30M.

B HekoTopbIX BomUOMEHHSX H300pereHus, Kpucramanueckas ¢opma K dopmynsr IX
XapakTepusyercss TepMorpammoi  auddepeHInanbHON  CKAaHUPYIOMIEH  KaJIOpUMETPUH,
coaep Kaliel sHIoTepMUdIecKre MUKk okoJio 1593 u 176,2, 278,4°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
kpuctanueckyto ¢opmy C dopmynel IX. B HEKOTOpPBHIX BOIUIOLIEHHSX KPHUCTALTHUECKAs

dopma C dopmyner [X xapakrepusyercs MOPOIIKOBOH AH(PPAKIIMOHHOW PEHTTEHOTPAMMON,
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conepxameit muku ripu 9,5, 11,7, 12,3, 13,4 u 14,6 rpanyca 26 (£ 0,2 rpaayca 26). B HekoTOpbIX
BOIUIOLEHNAX Kpuctajummdeckas ¢opma C  dopmynsr X xapakrepusyercss NaTTepHOM
MOPOIIKOBON PEHTreHOBCKOH Audpakmuu, coaepxamum nuku npu 14,6, 16,8, 19,5, 20,7 u 22,5
rpanyca 20 (£ 0,2 rpamyca 26). B HEKOTOpBIX BOIUIOLIEHMAX Kpuctamimyeckas ¢opma C
dopmynbl IX xapakTepusyercss TAaTTEPHOM MOPOIIKOBOW PEHTTEHOBCKOW MU(PAKIUU, IO
CYIIECTBY, B COOTBETCTBUH C (ur. 43. B HEKOTOPBIX BOIUIOLIEHUAX KpUcTauindeckas popma C
¢dopmyIsl IX 1o cyiecTBy He BKIFOYAET IPYTUX KPUCTAITHUYECKUX (POPM.

B HexkoTOphIX BOIUIOIEHMSIX H300pereHus, kpucrawmndeckas ¢opma C dopmynsr X
XapaKTepU3yeTCsl MoTepel Macchl B MHTEpBaje OT 0koJio 2,0% a0 oxoso 4,0% npu HarpeBaHUU
no okojo 150°C, 4ro wu3MepeHO TepMOIpPaBUMETPUYECKHM aHalu3oM. B HeKoTopbIX
BOIUIOLEeHnAX Kpucrammnueckas ¢popma C dopmyner IX xapakrepusyercs morepell Macchl
okosio Ha 3,1% mnpu HarpeBaHuu a0 okosno 150°C, 4TO HM3MEpPEHO TepMOTpaBUMETPUUYECKUM
AHAJIU30M.

B HexkoTOphIX BOIUIOIEHMSIX H300pereHus, kpucrawmndeckas ¢opma C dopmynsr X
XapakTepusyercss  TepMorpamMmon  nudQepeHIHaNbHOW  CKaHHUPYIOIIEH  KaJOPUMETPUH,
coziep:kalleli sHaoTepMuieckue nuku okono 91,2 u 173,0°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
kpuctanueckyto ¢opmy G ¢opmynsl IX. B HEKOTOpPBHIX BOIUIOLIEHHSX KPHUCTALTHUECKAs
dopma G popmyner IX xapakTepusyercsi maTTepHOM MOPOLIKOBON PEHTTEHOBCKOH Audpakium,
comepxkamum nuku npu 9,8, 12,2, 13,1, 13,4 u 14,6 rpaayca 20 (£ 0,2 rpamyca 26). B
HEKOTOPBbIX BOIUIOIIEHUSX Kpucrajumieckas ¢opma G dopmyner IX xapakrepusyercs
MaTTEePHOM IMOPOIIKOBON PEHTI€HOBCKOH nudpakiuu, coaep:kamuM nuku npu 12,3, 13,2, 13,4,
17,8 u 26,6 rpagyca 20 (£ 0,2 rpagyca 20). B HEKOTOPBIX BOIUIOIIEHUSX KPUCTAJUTUYECKAs
dopma G popmyner IX xapakTepusyercsi maTTepHOM MOPOLIKOBON PEHTTEHOBCKOH Audpakium,
IO CYLIECTBY, B COOTBETCTBUU € GUT. 43. B HEKOTOPBIX BOIUIOIIEHHSIX KpHCTALTHUEcKas opma
G ¢opmynsl IX 1o cymecTBy He BKIIFOYAET APYTUX KPUCTALTHUECKUX (HOPM.

B HekoTopbIx BomuomeHusx kpucramtnueckas Gopma G dopmyinsl IX xapakrepusyercs
MoTEpeil MacChl B uarnasoHe ot okoso 1,7% no okoiso 2,7% npu HarpeBanuu o0 okoso 200°C,
YTO WM3MEPEHO TEPMOIPABUMETPUYECKMM  aHaIM30M. B HEKOTOpPBIX  BOILIOLIEHUSX
kpuctammnueckas opma G popmynsl [X xapakTepusyercs: moTepei Macchl Okoio Ha 3,7% mpu
HarpeBaHuu 10 okoJio 200°C, 4yTO H3MepeHO TEPMOIPaBUMETPUUECKUM aHATU30M.

B HekoTopbIX BOMUOLEHHSX H300pereHus, Kpucramanueckass ¢opma G dopmynsr IX
XapakTepusyercss TepMorpammoi  auddepeHInanbHON  CKAaHUPYIOMIEH  KaJIOpUMETPUH,
coaepkatiel sHnorepmudeckre nuku okoJio 231,1°C.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
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kpuctanueckyto ¢opmy D dopmynsr IX. B HEKOTOpPBHIX BOIUIOLIEHHSX KPHCTALTHUECKAs
dopma D dopmyinsl IX xapakrepusyercs maTTepHOM MOPOIIKOBOW PEHTTEHOBCKOM audpakimy,
IO CYIIECTBY, B COOTBETCTBHU C ¢ur. 45 (BepxHuUH ydacTOK). B HEKOTOPBIX BOILIOIIEHHUSX
kpucraunaeckas gopma D Gopmynsl IX no cymecTBy He BKIIIOUAET APYTHX KPUCTAIUTHYECKIX
dopm.

B HEKOTOpBIX BOIUIOMIEHUSX IMpeIyiaraéMoe B JaHHOM JOKYMEHTE NMpPEeACTaBisieT coOoi
kpuctanueckyto ¢opmy F dopmynsr IX. B HEKOTOPBIX BOIUIOMIEHUSX KPHUCTALTHUECKAs
dopma F popmynbr IX xapakrepusyercs MaTTEPHOM MOPOIIKOBON PEHTIe€HOBCKOW audpakimy,
IO CYIIECTBY, B COOTBETCTBUH ¢ (ur. 45 (mwxHuMA rpaduk). B HEKOTOPBIX BOIUIOIIEHUSIX
kpucraunaeckas gopma F popmysner IX no cymecTBy He BKIFOYAET IPYTHX KPUCTAIUIMIECKUX
dopm.

CriocoObl MOyUeHUs] OMHMCAHHBIX KPUCTAJUINYECKHX (POPM AOTMOJHHUTEIBHO MOAPOOHO
npeacrtasieHbl B lIpuMepax 5TON 3asBKU. YCIOBHUS KPUCTAIU3ALMH, HUCIOJb3YyEMbIE IS
mrotoneHust  ¢popm  A-K  BkmouaroT no0aBieHME ~ AHTHPACTBOPUTENS, MEIUIEHHOE
BbIMIAPHBAHNE, MEIJICHHOE OXJIAXKIEHHE, KOHBEPCHIO CYCIIEH3UH MPH KOMHATHOH TemIeparype
(RT), xomBepcuro cycnensuu npu S50°C, muddysmo TBeproe BemectBo-nap, auddysuro
KUIKOCTh-TIap.

IV. IIpumepsr

IIpumep 1. IlpurortoBnenne 3-(3-rHIPOKCUIIPONHI) MeEHTaH-2,4-THOHA (COENUHEHHE

bopmyisl IV)

O 0 K,COs5

M + B " By aLeToH - HO

O
1l Illa IV

Coenunenne popmynel la (100 r, 495 mmonb 1,0 5xBUB.) pacTBopsiiu B auerone (1 ).
K BeImeykazaHHoMy pactBopy nodasisuin coenuHenue ¢opmynst II (49,59 r, 495 mmons, 1,0
3KBUB.) ¢ nocaenyomum nodasnenneM KoCOs (82,14 1, 594,38 mmous, 1,2 3xBuB.) U KI (41,11
r, 247 MmMonb, 0,5 5KBHUB.) IpH KOMHATHOHM TeMIiepaType MpH MEepeMElINBAHUN. PeakImoHHYO
cMech HarpeBaiu no 60 + 5°C u nepememuBanu B TeueHue 40 4 mpu 3TOUM TemrepaType.
PeakunoHHy0 cMech (MIBTPOBAIM M 3aT€M KOHLEHTPUPOBAIH IMPH MOHIKEHHOM NaBJICHUH,

nosty4asi coenquHenue Gopmysast IV (102 1) B BUIE BSI3KON OPaHKEBOU KUAKOCTH.
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ITpumep 2. Ilonyuenue 3 (3,5-gumerni-1H-mupason-4-un) npomnan-1-ona (coenuHeHne

bopmyisl V)

NoH, Ho0
HO ~ AN

OH
3TaHon N

O

IV \'

Coenunenne Gopmyinet IV (100 r, 632 mmounb, 1,0 3xBUB.) pacTBopsi B 3TaHoie (1 ).
I'mnpasuraruapar (87 r, 1738 mmous, 2,75 skBuB.) u koHU. HCI (4,6 mu, 0,2 3xBUB.) 100aBISIN K
BBIIIEYKA3aHHOMY PacTBOPY NPU KOMHATHOM TeMIlepaType. PeakMOHHYI0 CMeCh HarpeBajH a0
75 £ 5°C u nepemMeninBanu B TeueHue 3 4 npu 3Toi Temneparype. Ilocne 3aBepiieHus peakuuy,
onpenenenHoro ¢ mnomombio TCX (70% sTunameraT: H-rekcaH, BUAUMBIA B Houe) u
HAOJMIONIEHUs] TTHKA TMPOAYKTAa B MAaCC-CIIEKTPE PEAKLHOHHYI0 CMECh KOHLEHTPUPOBAIU TPU
MOHIKEHHOM JIABJICHUH, ISl TIOJTy4deHus: coequHeHust ¢popmynbl V (70 T) B Bume OeCBETHOTO
YKUJIKOTO CHPOTIA, KOTOPBIH MCIIONIb30BAJICS KaK TAKOBOH JUISI CIEAYIOILIEeH CTauu.

IMpumep 3. Ilonyuenue 4-(3-Opomnponmn)-3,5-aumerin-1H-nmupasona (coennHeHne

dopmysl Vla)
Y oH -PBrg. HNTN Br
N, N=
v Via

Coenunenne popmynst V (35 1, 227 mmoub, 1,0 5kBUB.) pacTBOpsuH B 1, 2-TUXJIOp3TaHe
(525 mm). PBR? (64,67 mn, 681 mmonb, 3 5KkBUB.) 100aBIANd HEOOJLUIMMM MOPLHUAMH MPH
KOMHATHON TemnepaType B TeueHue 30 MuUHYT. PeakuioHHYI0 cMech HarpeBanu a0 75 £ 5°C u
nepeMelInBagd B TedeHue 3 4 mpu 5ToH Temmepartype. Ilocne 3aBepimeHus peakuuy,
onpenenenHoro ¢ mnomomblo TCX (50% osTunamerar: H-rekcaH, BUAUMBIA B Hone) u
HaOMIONEHWs] TUKa TMPOAYKTa B  MAcC-CIEKTPe, pPEaKUMOHHYI0 CMech pa30aBisuu
auxyopmeraoM (350 mur) u racuu HacbhimeHHbIM pactBopoM NaHCO; mo pH =ot1 7 mo 8. U
OpPraHUYeCKUM, U BOIHBINA CJIOM ObLTM OTHENEHbI U coOpaHbl. OpraHUYeCKUil CJION CYIIUIN HaJ
MgSO4 u ¢unprpoBamu. OUIBTPAT KOHUEHTPHUPOBAIU MPH MOHIKEHHOM IaBJICHUH, TOJyYast

coenunenue Gopmyisl Via (38 r) B BUIE BA3KOU OPAHKEBOU KUAKOCTH.
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IIpumep 4. Ilonyuenue wmermnosoro s¢upa 3- [3-(3,5-gumernn-1H-nmupazon-4-wmn)

npornokcH | -4-gropbensotinoii kucnotsl (coenunenue popmyiiel VIIa)

COOMe COOMe
HNTR Br . DMF ©\
N
KoCOs
OH ! °
F

Via Vila Villa

Coenunenne ¢popmynsl VIla (19 1, 111 mmons, 1,0 3xBuB.) pacrBopsutt 8 DMF (190 mun).
Hobasnsun coenunenue popmyiel Via (31,5 r, 145,14 mmons, 1,3 3xBuB.), a 3atem K,COs (38,6
r, 279,18 mMmousb, 2,5 5KBMB.) MPU KOMHATHOW TEMIIEpPaType B YCIOBHSX MEPEMELINBAHISL.
PeakiimoHHy0 cMech nepeMeliuBaiv B TedeHue 16-18 yacoB mpu KOMHATHOM TeMmepartype.
ITocne 3aBepmienusi peakuun B TCX (50% sTHnaneraT: H-T€KCaH) PEAKLUOHHYIO CMEChH
pazbasisun Bozmoit (190 mun) u sTrnmaneratom (95 mir). M opranuueckuil ¢aod, U BOAHBINA CJIOH
otnessu u cobupanu. Bomubiii ¢noii skctparuposanu stianeratoM (190 mur). OObequHeHHBIN
OpPraHUYeCKUN HKCTPAKT MPOMBIBAIN BOJOH (95 mit), coneBbIM pacTBOpoM (95 min), Cymniam Haz
Na;SOs u ¢dunsrpoBann. OTPUIBTPOBAHHBIA OPraHUYECKUH CJIOH KOHLEHTPHPOBAIH TPU
NOHMKEHHOM JIaBJICHUH C TIOJyYE€HUEM HEOYMIICHHOH BS3KOH opamkeBoM >kupkocTu (40 ).
HeounmieHHbIl MPOAYKT AOTIOJHUTEIBHO OUHINAIH C TIOMOLIBIO KOJIOHOYHOM XpoMaTorpaduu ¢
UCTIOJIb30BAHUEM CHJIMKAress (285 r) u 3II0MPOBAM Pa3IMYHBIM KOJMYECTBOM STHJIALIETATA B
reKcaHe C IMOJyuYeHHeM YHUCTOro Mponykra, coemuHenus ¢opmynsl VIa (25 1), B BUzme He
COBCEM 0€JI0ro TBEPAOro BElLIeCTBaA.

IIpumep 5. ITlonyuenue wmermnosoro s¢upa 3- [3-(3,5-mgumernn-1H-nmupazon-4-wmn)

npornokcH | -4-gropbensotinoii kucnotsl (coenunenue popmyiiel VIIa)

COOMe COOMe

- KoCO3
r
DMSO
OH (o)
F F

Via Vila Villa

Tuppobpomun 4-(3-6pomnpomniun)-3,S-mumerin- IH-mupazon (VIa) u DMSO 3arpyskanu
B cocyn u nepememnsaiu mpu 20 + 10°C B teuenue 10 MunyT. 3aTem cMecCh HarpeBajau a0 55 +
5°C npu nepememnBanuu. K 3Tol cMecu nepeHOCHIIN NepeMeLINBaeMblil pacTBOP, COAep KAl
MeTWIOBbI  3dup 4-pTop-3-runpokcudensoiinoii  kucinotel (VIla), kapboHaT kamus u
6e3soxubli DMSO. PactBop ankundpomuna B DMSO MeaneHHO NepeHOCHIIN TSl TOANEeP KaHUs
BHyTpeHHel temmepatypsl 55,0 £ 5°C. JlobaBnenne ObuIo 3aBeplIeHO yepe3 6 4acoB, U CMECh
nepememuBany npu 55,0 £ 5°C B TeueHue ponosHutenbHoro ydaca mnpu 55,0 £ 5°C. Cmech
oxnaxpanu 1o 25 £ 5°C B Teuenne 30 MUHYT U AOOABJISIN BOAY, MOANEPKUBAS TEMIIEPATYPY

Huke 25°C. CMech 3KCTparupoBajd STUJALlETaTOM U BOJAHBIN CJIOW CHOBAa 3KCTparupoBaliu
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stunaneratoM.  OObeAMHEHHBIE  3TUJIALICTATHBIE  PACTBOPHI  NMPOMBIBAIM  PACCOJIOM.
OObenvHeHHbIE 3THUJIALICTATHBIE MPOMBIBKA KOHIIEHTPHPOBAIM B BAaKyyMe€ A0 MHUHHMAJIbHOTO
obpema m nobaBisun rentaH, koTopelii ocaxpaer VIIla. Cmecy HarpeBamu mo 75 + 5°C u
BbIICPXKUBAIM NIPU NepeMelInBaHuU B TeueHue 1 daca. Cmech oxnaxzanu g0 25 + 5°C B
TEYEeHHE IBYX YacOB U IOJIyYeHHbIE TBEPbIE BelecTBa cooupann ¢pubTpoBanueM. Ocagok Ha
¢unbTpe mpombBaM 3THianeratoM B renraHe (30%). BolneneHHble TBepable BelECTBA
BBICYIIMBAJIA TOTOKOM a30Ta. TBepable BELIECTBA 3arpykajid B COCYA W OOBEOUHSIIN C
sTuiauneratoM u rentaHoM. llonmydenHyro cmech HarpeBanu o 75 + 5°C ana pacTBOpeHHs
TBepAbIX BellecTB. PacTBop oxnaxnganu 1o 25 + 5°C B TeueHue ABYX 4HacOB U IOJy4YEHHbIE
TBEpHAble BellecTBa coOupanmu ¢uibTpauueil. Tsepaple BemecTBa IMPOMBIBATH CMECHIO
pactBopureneit 30% sTunanerar/rental U CyIIMIN B BaKyyMHOH nieun npu 55°C, monyqas VIlla
C YUCTOTOI> 99,5%.

IMIpumep 6. Ilomyuenue 3- [3-(3,5-mumerun-1H-nmpazon-4-mn) mnponokcu] -4-

¢dTopbenzoitHo#i kucnoThI (coeannenue Gopmyer [X)

COOMe COOH
L|OH

@o Ny MeTaHon @
F =N

Villa IX

Coenunenne ¢popmynsl VIIa (19 1, 62 mmonb, 1 5KBUB.) pacTBOpPsIN B MeTaHOJ€e (95 mu,
5 06.) Ilpu komuatHOU Temneparype. Pacteop LiIOH.HO (6,5 r, 155 mmous, 2,5 5kBUB.) B BOzIe
(57 M) nobamisin HEOOJBITUMHE NMOPLMAMHU NPH KOMHATHOM Temreparype B Tederne ot 10 o
15 MuHyT. PeakiinoHHyH0 CMeCh MEepPEMEIINBAIN B T€UEHHE 2 4 MPU KOMHATHOW TEMIepaType.
ITocne ompenenenust 3aBepuieHusi peakiuu ¢ nomombo TCX (70% sTunanerar: H-TeKCaH)
PEaKLIMOHHYI0 CMECh KOHLIEHTPUPOBAJIM Npu Temreparype Hipke 45°C mpu HOHMKEHHOM
TaBJIEHUH, TOJIy4ast TBEPbIA ocTaTOK hopmyisl IX.

ITpumep 7. [Tonyuenne papmManeBTHIECKH PUEMIIEMO coii GopMyJsl |

Teepasrii octatok popmyiner IX pacTBopsiinu B Boae (57 MiT) U MepeMELINBAIN B TEUESHUE
10 MunyT u oxnasknanu 1o 0 = 5°C. Boxusiii pactsop noakucisiiu koun. HCI (20-25 mun) no pH
= 2 u nepememnBainu B TeueHne 30 muHyT mpu 0 £ 5°C. HaGmroganock BbIMageHHE OCAMKa,
KOTOPBI OT(QHIBTPOBBIBAIM W CYLIWJIM TPH KOMHATHOH TeMmmepaType, Mojy4das YHUCTBIN

npoaykr, coequHenue ¢opmysl la (17,5 r) B Bune He coBCeM Oestoro TBEPAOro BEIIECTBA.
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IMpumep 8. JlomonmHWTENbHOE TONy4YeHHE (apMalleBTHUECKH MPUEMIIEMON COJIU
bopmyssl 1

COOH COOH

P = Pl

Bony wu konuentpupoannytro HCl 3arpyxkanm B cocynl M OXJIaXAand IpH
nepememnBanun 10 10 + 5°C. Coenunenne gopmyiel [X 1 Boxy 3arpyskanu BO BTOPOH cOCyn U
oxjaxkaanu npu nepememmubannu 10 10 + 5°C. Pactsop HCI B cocyne 1 mepeHocunu B cocyn,
conmepxkamuii coenunenue Gopmynsl [X, B TedeHune He MeHee 15 MUHYT, TOIAEpKUBAs
temriepatrypy < 25°C. IlonydeHHyIO CYCIEH3MIO0 BBIAEPKHUBAIU MpU NepeMennBaHuu npu 20 +
5°C B Teuenue 44 yacos. Teepaple BemecTBa codupann punsrpanueii, mpomsanu 0,2 N HCI (3
pasza) ¥ cymmiu B Bakyyme nipu > 55°C, yroOsl monyuuts la B Bume 6e0oro TBEpIOTro BEIIECTBa,
C YUCTOTOM > 99 8%.

IIpumep 9. INonyyernne ruppoxnopuanoit comm 3- [3-(3,5-agumernn- 1 H-mupazon-4-wmn)

npomnokcH |-4-pTopbensoiinoit kucnoTsl (coequnenue la) uz VIlla

COOCMe COCH
NaOH

@\ IVIeOH/Bona
o =
F /in'NH 3atem HCI NH ¢ RCl

Villa

B crexnsHHBIN cocya ¢ pyOawmkoii 3arpyxkanmu coeaunenue ¢popmyisl VIIa (1,0 sksus.)
N meranon. Cmech oxnaxnanu npu nepeMemuBanuu 10 10 £ 5°C u B Teuenue 20 MUHYT
3arpy’kaju BOJIHBIH pacTBOp ruapokcuaa Hatpust (3 skBuB.). CMech BBIIEPKUBAIM IPH
nepememnBaiun npu 20 £ 5°C B TeueHue 2 4acoB, MOCHE Yero peakLUio 3aBeplLIau.
IIpexpamanu mnepemMenrnBaHue W A00ABISIM BOAY. 3aT€M METAHOJ YAASUIM BaKyyMHOH
NIEPEroHKOM Npu BHYTpeHHEH Temneparype He Oosiee 35°C. ITonyueHHbIH KOHLEHTPHUPOBAHHBIH
npo3payHblii BOAHBIN pacTBOp oxnaxnganu 10 10°C u nobasisimu koHueHTpuposannyto HCI no
Tex mop, noka pH ne cHusurcs mo 1,4-1,6 (pH-metp), uroder ocanute conp HCl. Teepabie
BemecTBa cobupanu ¢uprpanuei, npombBanu 0,2 N HCI u cymunn B Bakyyme npu 50°C,
noJsy4asi coequHenue ¢opmynl la ¢ uucrotoii He meHee 99,5%.

IIpumep 10. Tlonmyuenme 3- [3-(3,5-mumernn-1H-nupaszon-4-un) mnponokcu] -4-

¢dTopbenzoitHo# kucnoThI (coeannenue gopmyier IX) n3 VIlla
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COOMe COOH
NaOH
IVIeOH/Bop,ak
O ~NH rﬁfg5 © ~NH
F =N pri=>. F =N
Villa IX

Mertunossiit 3¢up 3-(3-(3,5-mumernn-1H-nupaszon-4-un) nponokcn) -4-propdbenzoiiHon
KUCIOTHI (coenuuenne Gopmynsl VIIIa) u MeraHoNa 3arpy:kaiu B COCyZ, U MOJYYEHHYIO CMECh
nepemetuBany npu 20 £ 5°C no nonHoro pactsopenus. Pacteop oxnaxaanu fo 10 = 5°C u B
tedeHne 20 MUHYT N0OABJSUTM PacTBOP THAPOKCHUAA HATPUS, MOANEPKHUBAS TEMIIEPATypy <
25°C. Temnepatypy cMmecu poBoauwiu 10 25 + 5°C u BbAepKMBAIU INPHU NEpPEMEIINBAHUU B
teueHne 18 wacoB. Peaknumonnyro cmech (uibTpoBann. K dumbTpaty mobasisuin BOAy U
MOJIY4EHHYI0O CMECh KOHLEHTPHUPOBAJIM B BaKyyMe IO TeX IOp, NOKa o0beM CMecH He
YMEHbLIAJICS 10 MHHUMaibHOro oObeMa. CHoOBa n00OaBIsIM BOAY M TOJYYEHHYIO CMECh
KOHIICHTPUPOBAJIM B BaKyyMe IO Te€X IIOp, MOKa OOBEM CMECH HE YMEHbLIAICS M0
MUHUMaJbHOTO oOObeMa. pH BomHOUW cmecu poBomwim 1o 5,5 £ 0,5 npobasieHueMm
KOHLIEHTPUPOBAHHOH coistHol kucnoThl, 3ateM 0,5 N HCl. Temneparypy cmecu noBOauIu A0 7
+ 5°C u BbAEpKUBAIM IPU MEepeMEIlNBAaHUM B TeUYE€HHE AOIMOJHUTENIBHOrO 4aca. TBepible
BEIIEeCTBA COOMpaIH QPUIbTPAT- HOHOM, ITPOMBIBAIM BOJAOH U YACTUYHO CYIIVMJIM B BaKyyMe IpHU
> 55°C, nony4ast coenuHenne ¢opmynsl IX B Bume OenbIX TBEPIABIX BELIECTB C HYHUCTOTOH
HPLC> 99,5%.

ITpumep 11. Konsepcusi ruspoXIIOPUAHON COJIM B CBOOOAHOE OCHOBAHHUE

I'uopoxnopun 3-[3-(3,5-mumerwi- 1 H-nupazon-4-un)nponokcu |-4-hTopOeH30MHO M
kuciotsl (10,0 T, 30,4 mmonsb, 1,0 5kBUB.) oTOMpanu B qeMOHM3UpOBaHHOM Boae (30,0 mur) npu
KOMHATHOMU Temrieparype u oxnaxnmanu g0 10 + 5°C. K sroit cmecu mo0aBisid HACBHIIEHHBIN
Oukapbonar Hatpus no pH = 6-7 u nepememuBanyu B TeueHrne 30 MUH IpH 3TOH TeMmepaType.
[TonyueHHbIil HE coBceM Oelblil 0CaoK OTPHIBTPOBBIBAIH M MPOMBIBAN JEHOHH3UPOBAHHOM
Bozo# (20 mut). TBepoe coequHeHNne CYIININ ITPH KOMHATHOH TeMmiepatype, noay4vas 3-[3-(3,5-
numetii- | H-nmupazon-4-un)npornokcu |-4-hpTopObeH30itHy0 KUCIOTY (coennnenue Gopmyisr 1X)
(7,40 1, 83,2%) B BUZIe HE COBCEM OEJIOTO TBEPJOTO BEIECTBA.

ITpumep 12. [lepopanbHOe BBEAEHUE C UCTIOIB30BAHNEM (PapMALIEBTUYECKH ITPHEMIIEMOH
cosu popmyier I

B crenyromux mpumepax omucaHbl (papMaKOKMHETHUECKHE H3MEPEHHsI COCOUHEHUs

dopmynbl IX B (opmax pasmuYHBIX COJIEH W IBUTTEPHOHOB. lIpencraBieHHBbIE B JaHHOM
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JIOKYMEHTE pPe3yJIbTaThl MOKA3bIBAIOT, YTO coenuHeHust (popmynbl | olmagaroT HEOKHMAAHHO
BBICOKUM (papMaKOKHHETHIECKUM IPOoduieMm.

Kpeicam mn cobakam nepopaibHO BBOIWIM HBUTTEpHOH, Na-conb, wiu HCl-comp AG-
10. HUcnomesyemast popma AG-10 u mo3upoBka ykazaHel B Tabmuie 3. OOpasisl Mmjia3Mbl OT
KaXXJIOM KpBICBI/COOAKH, B 3aBUCHMOCTH OT Ciy4as, u3Mepsuii Mexay O u 96 dacamu mocie
BBeneHus 1036l AG-10 B ykazanHo# opme. Ilocie BbIIeIeHNs OT JKUBOTHOTO KasKAbIH 00Opasen
(50 mkn) ocaxxmanu OenkoMm myteM pgoOaBieHuss k obOpasmy 500 mxa 0,1% dopmamuna B
aneronutpmie. Ilocnme nobaBnenus pactBopa ¢Qopmamuaa oOpasern BCTPSIXUBAIA U
uertpudyruposanu npu 1400 o6/mun B Teuenne 15 munyt npu 4°C. 100 Mk HamocamoO4HOU
KUIKOCTH yaasud U pazbasisuii 100 MKIT BOABL 5 MKJ pa3BeNeHHOro oOpaslia BBOAWIH IS
aHamu3a LC-MS/MS. ®@apMakoKknHETHYECKHE NaHHbIE OBLIM PACCUUTAHBI C HCIOJIb30BAHUEM
UMErIUXCcsl JaHHBIX Cmax ¥ 9KCITOHUpOBaHUs (0-24 Hr.4/mil), yKa3aHHBIX B TaOnuLe 3.

Tabmuua 3. IlepopanbHoe no3upoBanue papMareBTUISCKH MPUEMIIEMON COMTU (POPMYJTBI

I 0151 HECKONBKUX Pa3HOBUIHOCTEH

PasHOBHIHOCTB dopma Hoza (mr/kr) Cmeg\;}fﬁ)/ M) ?gf:zn : ?11)41[})1(:.31?/1;41?16
1 KpbIca LiButTepron 200 © O%gshsz) -
> KpIca Na-conb 50 mr/kr C)KC,E[HGB}\I'O B 12322 L
TCUCHHUCE 28 THCH (42,2 mxM)
3 KphICa HCl-coms 200 (7311161\3;3;/[) 395503
4 cobaka LBUTTCPHUOH 25 ( 61)71\5413;13;/1) 89786
5 cobaxka HCl-coms 20 s 51,?01\Z§M) 69088
6 cobaxka HCl-coms 25 @3 52,§O£IZM) 128374
7 cobaxka HCl-coms 60 a 4;‘}28?4?(1\/[) 155814
8 cobaxka HCl-coms 200 s 2185,4’5‘351§M) 1020640

Kakx moxno Bumers B Tabmune 3, HCl-comb dopmynsl I mokasana HeoXHIAaHHOE W
CYIIECTBEHHOE yiay4dmeHne 3HaueHHH Cmax Y COOAK M KPBIC TIO CPABHEHUIO C [BUTTEPUOHOM H
Na-conpro. CpaBHHTE CTPOKY 3 €O CTpOKO#H 1 1 cTpoky 6 co cTpokoit 4. Takum oO6pazom, 4TOOBI
JIOCTUYD TeX XK€ YPOBHEH OMOJIOTHYECKOH NOCTYIHOCTH, TPeOyeTCs 3HAYNTEIbHO MEHbINAs 11032
HCl-comu popmyer 1.

IIpumep 13. BayrpuBeHHOe no3MpoBaHHE (apMaLEBTUYECKU TNPUEMIIEMONH COJU
bopmyssl 1

B crenyromux mpumepax omucaHbl (papMaKOKMHETHUECKHE H3MEPEHHsI COCOUHEHUs
dopmynsl IX B ¢opmax pasiauuHBIX COJIH M LBUTTEPHOHOB MpPHU BHYTPUBEHHOM BBEICHHU

KpbICaM U cobakam. HpeI[CTaBJ'IeHHbIe B JaHHOM JOKYMCHTE pPE3YJbTaTbl MOKA3bIBAKOT, YTO
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coenuaeHuss Gopmyibl | 0OmanaroT HEOKUIAHHO BBICOKHUM (papMaKOKMHETHYECKUM Mpoduiem
IIPU BBEACHUHU KaK NMEPOPANbHO, TAK M BHYTPUBEHHO.

Mpimam, KpeicaM U cobakaM BHYTPHUBEHHO BBOAWIM LBUTTEPHOH, Na-conb, mwiu HCI-
coib AG-10. ®opma AG-10 u no3upoBka ykasaHbl B Ta0nuie 4. OOpasipl TIa3Mbl OT KaKIAOU
MBILIH/KPBICB/COOAKH, B 3aBHCHUMOCTH OT OOCTOSITENBCTB, M3Mepsin Mexay O m 24 gacamu
MocCJie BBENEeHUs 103kl B ykazanHOU popme AG-10. TTocne BbigeneHus: OT }KUBOTHOTO B KaXKIOM
obpasue (50 mxu) ocaxxpanu Oenku myteM nobasneHus k obpasuy S00 mkn 0,1% dopmamuna B
aneronutpmie. Ilocnme nobaBnenus pactBopa ¢Qopmamuaa oOpasern BCTPSIXUBAIA U
uentpudyruposau npu 1400 o6/muH B Teyenne 15 munyt npu 4°C. 100 MK HAZOCAAOYHOU
KUIKOCTH YIS U pazOasisud 100 MK BOABL. 5 MKJI pa3BeNeHHBIX 0Opa3loB BBOAMIIM IS
aHamu3a LC-MS/MS. ®@apMakoKknHETHYECKHE NaHHbIE OBLIM PACCUUTAHBI C HCIOJIb30BAHUEM
UMErIUXCcsl JaHHBIX Cmax ¥ 9KCIIOHUpOBaHUs (0-24 Hr.4/mil), yKa3aHHBIX B TaOnuue 4.

Tabnmuua 4. BHyTpuBeHHOe n03upoBaHMEe (HapMALEBTHUECKH MPUEMIIEMON COJU

dbopmybl [ 11st HECKOJIBPKUX Pa3HOBUIAHOCTEH

PazHoBHAHOCTE ®dopma Hoza (mr/kr) Cmax (ar/ma) (MxM)
1 MBIIIb LBUTTCPUOH 3 4485 (15,4 mxM)
2 KpBICa LBUTTEPHOH 3,43 3093 (10,6 MmxM)
3 KphICa Na-conb 10 3150 (10 MmxM)
4 KphICa HCl-coms 1 4275 (14,6 mxM) *
5 cobaka HCl-coms 1 5,959 (20,4 MxM) *

* momyueHHbIA Crmax - KcTpanoanpoBanHbii Co

ITpumep 14. Bpicokast OMOIOCTYITHOCTh HECKOJBKUX pasHoBUAHOCTEH AG-10

Ha ¢ur. 2 nokaszansl papMaKOKHHETHYECKUE PE3YJIBTATHI, IEMOHCTPUPYIOIIHE BBICOKYIO
ouonocrynmHocTh AG-10 y cobak, kpeic u Mbiieit. Cpennioro koHHeHTpanuo AG-10 B miasme
u3Mepsuu uepes 0-24 gaca nocne BBenerus 1 mr/kr AG-10 BHyrpuBeHHO u 5 mr/kr AG-10
nepopaibHO. Paccuntannble (papMakOKMHETHUECKUE TaHHbBIE TIOKa3aHbl Ha (ur. 2.

ITpumep 15. Bricokas buonocrynmuocts AG-10 y cobak

Ha ¢ur. 3 nokaszansl papMaKOKHHETHYECKUE PE3YIIBTATHI, IEMOHCTPUPYIOIIHE BBICOKYIO
ouonoctynHocte AG-10 y camMok u caMuOB cOo0ak MNPH Pa3HBIX YPOBHSAX TO3UPOBAHMSL
Cpennroro xoHuenrpauuto AG-10 B nmnasme usmepsiin depes 2-24 daca mociie MepopajibHOro
BBeneHnss S5 Mmr/kr mwiu 20 mr/kr AG-10. PaccunranHble (hapMaKOKMHETHYECKHE MaHHBIC
MOKa3aHbl Ha Qur. 3.

IIpumep 16. CkpUHHUHT COJIeH U COKPUCTAJIIOB

Bbrumu npoTecTHpOoBaHbl MHOTOUUCIIEHHbIE YCIOBHS COJIeH U COKPUCTANJIOB, HalleJIeHHbIe
Ha pa3nu4Hble (papMaLeBTHUECKH MPUEMJIEMble CONH. JleTamu sKCrepuMeHTa MOXHO HaHTH B
tabmune 5 u B TaOnmuue 6. DKCHEPUMEHTHI IMPOBOAWINUCH C HCIOJB30BAHUEM Pa3IHMYHBIX

MCTOHAOB KPUCTAJUIM3allUK, BKJIKOYHAA OXJIAXKIACHHUE, BbIlIApUBAHUEC, CYCICHAUPOBAHUE U
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HU3MENbUCHHE C TOMOILIBIO pPacTBOpUTENs. TBepable BeEIIEeCTBa, MOJYUYEHHbIE B Pe3yJbTaTe
SKCIIEPUMEHTOB 10 CKPUHUHTY COJIEH U COKPUCTAIUIOB, HAOIIOAANN C TIOMOIIBE0 MUKPOCKOITHHU B
noyisipuzoBaHHoM ceere (PLM) u anamusupoBanu ¢ momompbio XRPD. Tlarrepusr XRPD
BBIICJICHHBIX TBEPHABIX BEINECTB CPABHUBAINCH C HaHHBIMU U3BeCTHbIX (opm AGIO0 u
MpOTUBOMOHA/KOdopMepa.

IMontBepknennbie comu  AGI0 ObuM  HMACHTUUIMPOBAHBI W3 SKCIIEPHMEHTOB,
HANPaBJICHHbIX Ha OOpa3oBaHWE COJM C CHIBHBIMH KHCJIOTaMM, B YaCTHOCTH, C
METaHCYIb(POHOBON KHUCIOTOU, 3TaH-1,2-muCyIb(OKUCIOTON, OEH30JCYIb(POHOBONH KUCIOTOM,
M-TOJIYOJICYJIb)OHOBOU KUCJIOTOM, STAaHCYI(OHOBON KUCJIOTON, CEPHON KUCIOTON, OPOMUCTBIM
BOJIOPOJIOM U a30THOM KUCJIOTOM.

Comn wmm cokpuctauiel w3 AGI10 ObUTM Takke BBIIENEHBI U3 HKCIEPHMEHTOB,
HATPABJIEHHbIX Ha OOpa3oBaHHE COJICH/KOKPUCTAUIOB C Oojiee ciabbIMU OpPraHHYECKUMU
KHCJIOTAMHU, TAKHE KaK JJUMOHHAS KUCJIOTa, YKCYCHAast KUCJIOTa, MaJIEMHOBAsI KMCJIOTA, I1aBejeBast
KHCJIOTA U SIOJIOYHON KUCIIOTA.

Takxke OBLIM TPOBEAEHBI SKCIEPUMEHTHI C HCIOJb30BaHUEM L-BUHHOW KHCIIOTHI,
TJIMKOJICBOM KHUCJIOTBI ¥ (hyMapoOBOM KHCJIOTBHI, OJHAKO MPOBEIEHHBIE OSKCIEPUMEHTHI,
HaTPaBJICHHbIE HAa BBIECJICHHE 3THX MATEPHAJIOB B BUJE MOHOKPUCTAUTHYECKNX (a3, He
YBEHYAJIUCh YCIIEXOM H MPUBENTN K MOJYYEHUIO UCXOMHBIX MATEPUANIOB WIH (PU3UYECKON CMecu
YHUKAJIbHBIX TOMIOJHUTENbHBIX MTUKOB ¢ UCXOJHBIMH MaTEPHAJIAMH.

IMombiTka monyuuth conw/cokpuctamnel w3 AGI0 ¢ L-acmapardHOBOW KHCJIOTOW,
OEH30HON KUCJIOTOM, TeHTH3MHOBOH KUCJIOTOU U STHTAPHOH KUCIOTOW HE YBEHYAJIACH YCIIEXOM.

Tabmuua 5. Ionyyenne papmaneBTudeckn mprueMmieMbx coseil popmymsl I u Gopmybl

Ib
IIporusonon b
(X:Y)* Ycnosus HaGnronenus PesynbraTet
1. HoGapmsamu 2,0 wmu | 1. MyTHslit pactBop | Menkas  ¢paxuusa, B/E
THF k 94,7 mr AG-10 | 2. ITpozpaunsiii | (IBYAyUCOPEIOMICHHE |
MpH  MCPEMCIIUBAHUN | PACTBOP SKCTHHKLIMSA), ariIoMepaThl
mpu 60°C 3. [Ipozpaunsiii | (PLM)
2. l'opsaas ¢puneTpanms | pacTBop
3. HoGasmsiu 52,3 wmr | 4. Ocraercst
Benzoncynedonosas
KHCTOTBl [T OYHCTKH | PACTBOP C TBEPABIM
KHCIOTa
. pacTBopa,  OCTAaBISIH | BELICCTBOM, .
(1: 1 Kpucrammuaeckuii,
mpu ET ma ~ 15 Mun. TBEPAOE BELIECTBO
4 Oxnaxmamu 10 | codupanu Gesunar AG10
' . (XRPD)
KOMHATHOH
TEMIICPATYPbI,  3aTEM
MEPEMCIIHBAITN B
TEUYCHHUE ~ 3 JHEH
HBr 1. HoGaBmamu 2,0 mum | 1. Ocraercs | Menkas  dpaxuus, B/E,
] Harperoro MIBK k 94,2 | TBepaoc BEmeCcTBO arnomeparsl (PLM)
(1D . -
MT AG-10 npu | 2. IIpozpaunsiii | Kpucragmmaeckui,
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MCPEMECIIMBAHUHA  TIPH
60°C.

2. HoGasmsau 0,4 wmn
Harperoro DMSO «
obpasity pu
MCPEMECIIMBAHUHA  TIPH
60°C

3. JlobaBmsanmu 55 MK
HBr x oOpasuy npu
MCPEMECIIMBAHUHA  TIPH
60°C

4. Oxpaxaaad 10
KOMHAaTHOM
TEMICPATYPBI,  3aTeM
momerain B VO npu
KOMHAaTHOM
TeMIepaType Ha 3

5. HoGasmszaun 1,0 wmn
MEK x obpasuy npu
o0OpaboTke
YIIBTPA3BYKOM "
Harpesamqu 10 60°C,
OXJIAKAAN X 2

pacTBop
3. O6pazoBaauch
JKEATBIH PacTBOp H
Macio

4. Maciao c
TBCp,E[bIMI/I
YACTHIIAMH

5. Ocraercsa
pacTBOp C TBEPABIM
BELIECTBOM,

TBCPAOC  BCLICCTBO
cobupanu

opomug AG10
(XRPD)

1. HoGaBmamu 3,0 mu | 1. BeneccoBaTsiit
THF x 110,9 mr AG-10 | pactBop
pu 50°C pu | 2. IIpo3paunsrit
MEPEMEIIHBAHUN pactBop
2. l'opsraas punetpamus | 3. Tsepasie
3. HoGaBmamu 31 MK | BemecTna
Drancyab(hOHOBAS KHCJIOTHI K 00pasiuy mpu | ocaxkgatorcs uepes | Kpucrammuyeckuii, 3unar
KHCJIOTa MIEPEMEIIMBAHNM  TIPH | ~ 1 muH | AG10
(1D 50°C TICPCMCITHBAHUS (XRPD)
4. Oxmaxknanu no RT mpu ET
4. Ocraerca
pacTBoOp C TBEPABIM
BEIIECTBOM,
TBEPAOC BCLIECTBO
coOupanu
1. HoGapmsamu 2,0 wmu | 1. Ocraercs | Menkas (pakuus,
HArpeToro AarlcTOHA K | TBEPAOC BCHICCTBO arnomeparsl (PLM)
101,8 mMr AG-10 mpwm | 2. IIpo3paunsrit
MEPEMCIIMBAHUN  TIPU | PacTBOp
50°C. 3. Ocaxpaercs
2. HoGasmsiu 0,5 w1 | TBEPAOS BEIIESCTBO
Harperoro DMA k| 4. Ocraerca
1,2- obpasity [PH | PACTBOP C TBEPIBIM K puctanmueckuii,
3TaHIUCYIb(OHOBAS MEPEMEIIHBAHUN BEIIECTBOM,
samsumatr AG10
KHUCJIOTA 3. HobGaensmu 70 wMr | TBEPAOS BEIUNCCTBO
(1D KHCJIOTHI K 00pasuy npu | codupaiu i STaH ey b (poHoBas
MEPEMEIIMBAHUN  TIPU K;;%)I;a
4. BeigepxuBamm npu
ET B TeucHue ~ 10 muH,
OXJIAXKIACTCS 10
KOMHAaTHOM
TEMIICPATYPHI
1,2- 1. 36,7 mr xwucmortw | 1. [Tpospaunsiii | Menxas ¢paxous, B/E,

>
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TAHAUCYJH(HOHOBAS pacteopsmu B 400 mxa | pacTsop arnomeparsl (PLM)
KHCJIOTa anerona npu 60°C 2. IIpo3paunsrit
21 2. 106,5 mr AG-10 | pactBop

pactBopsuin B 2,0 wmur | 3. MyTHBIH pacTBOp

DMA npu 60°C 4. Ocraerca

3. KucmotHBIN pacTBOp | pacTBOP C TBEPIABIM

J00ABISIIA K PACTBOPY | BEIICCTBOM, Kpucrammuaeckuii,

AG-10 mpu ET mpu | TBepaoe BemectBo | samsmiar AG10

MCPEMCIIIMBAHUH u | cobupanu (XRPD)

3aTeM  OXJIXKIATH 10

KOMHAaTHOM

TEMIICPATYPHIL.

4. Harpesaau mo 60°C,

3aTEM OXJIAKAAIH

1. HoGapmsamu 2,0 wmu | 1. Ocraercs | Menkas (pakuus,

Harpecroro MEK k| TBepaoc BEmECTBO arnomeparsl (PLM)

100,7 mr AG-10 mpwm | 2. IIpo3paunsrit

MEPEMCIIMBAHUN  TIPU | PacTBOp

50°C 3. Ocaxpaercs

2. HoGasmsiu 0,3 M1 | TBEPAOS BEIIECTBO

Harperoro DMF k| 4. Ocraerca
Merascymbonosas oOpasuy IPH | PACTBOP C TBEPABIM
KHUCJIOTA Kpucrammmaeckuii,
(1: 1) MEPEMEIIHBAHUN BEIIECTBOM, Mesar AG10

3 JoGasmsin 23 MK | TBEPAOS  BEINCCTBO

(XRPD)

KHCJIOTHI K 00pasuy npu | codupaiu

MEPEMCIIMBAHUN  TIPU

50°C

4. BeigepxuBamm npu

ET B TecucHue ~ 20 MuH,

OXJIAK AU

1. HoGamsamu 3.5 wmn | 1. IlpucyrcrByer | Menkas (pakuus,

ACN x 112,0 mr AG-10 | TBepaoe BemecTBO armomepatsl (PLM)

pH  TEpeMEIIUBaHNAN | 2. Pactsop

mpu 60°C CTaHOBHJICS

2. HobaBmsmu 74,5 Mr | mpo3pavyHbIM Ha

KHCIOTBl K CYCIICH3UH | KOPOTKOE  BpeMd,

mpu ET 3aTEM BBIIIAAIT
- 3. VeemmumBamm 10 | 0CagOK
tonyosacynbhokuciaora | 70°C mpu | 3. IIpospaunsrit | Kpucraamuaeckui,
(1D MICPCMCITHBAHNHT pactBop ¢ TBepApM | Tosmmar AG10

4. CMEIIIaHHBIC | BEIICCTBOM Ha | (XRPD)

TBEpAbIC BCIICCTBA | CTCHKAX

obpatHO B  pacTBOp, | 4. Ocraercst

OXJIAKAATH J0 | pacTBOp € TBEPABIM

KOMHATHOH BEIICCTBOM,

TEMIICPATYPBI TBEPAOC BCLIECTBO

coOupanu

1. HoGapmsamu 0,7 wmum | 1. [Iposzpaunsrit

DMSO k 95,8 mr AG- | pactBop

10 mpu | 2. IIpo3paunsrit

MEPEMCIIMBAHUN  TIPU | PacTBO N
A3zoTHas KucnoTa KOE/IHaTHOI\/'I P g P Ocraerca Kpucranmaeciui,

. ®opma A Hurpara AG10

(1D TEMIICPATYPE. PacTBOp € TBEPIBIM (XRPD)

2. Jlobapmsm 330 MKII | BEIECTBOM,

KHUCJIOTHI B pacTBOp Ipu
KOMHATHOH
TeEMIIEpaType

TBCPAOC  BCLICCTBO
cobupanu
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3. OcraBmsum  Opu

KOMHAaTHOM
TEeMIIepaType npu
MICPCMCIIUBAHNN Ha 2
JHS
1. HoGasmsmu 3,0 mu | 1. Ocraercst
THF k 97,2 mr AG-10 | TBepaoe BEIIECTBO
pH  TEpeMEIIUBaHNAN | 2. IIpo3paunsrit
pH KOMHATHOH | pacTBop
TEMIIEpaType. 3. IIpo3paunsrit
2. HoGasmstiu 330 Mk | pacTtBop
KHCIOTHI B pacTBOp Ipu | 4. Ocraerca N
A3zoTHas KucnoTa KOMHAaTHOM TBEPAOE BEIIECTBO Kpucranmeckut,
i ®opma B Hutpara AG10
(1D TEMITICPATYPE
(XRPD)
3. OcraBmsum  Opu
KOMHAaTHOM
TEeMIIepaType npu
MICPCMCIIUBAHNN Ha 2
JHS
4. Iomemanu B VO npu
RT B PT
1. HoGamsamu 2,0 mm | 1. Henpospaunsiii | BeepHeie arJoMeparsl,
Harperoro EtOH  x | pactBop B/E

108,5 mMr AG-10 mpwm | 2. [Ipozpaunsiii | (PLM)
MEPEMCIIMBAHUN  TIPU | pacTBop
60°C 3. Bbenecosatsrit
2. l'opsaas ¢punetpanms | pactBop
3. HoGasmsin 22 mka | 4. MyTHbIH pacTBOp

KHCTOTHI K 0Opasny npu | 3. Ocraerca
cuzaeHun mpu 60°C MYTHBIH pacTBOp
4. Oxnaxpnanu o | 6. Ipozpaunsrii
KOMHAaTHOM pacTsop

Cepnast kucmora

(1: 1) TEMIICPATYPBI u|7. Ocraerca

’ MepeMEIINBaIN B | TBEPAOE BEIIECTBO Kpucrammuaeckuii,

TEdeHNE 2 THEH cyasdar AG10 (XRPD)

5. Tllomemamu mmpu 2-
8°C Ha 5 nHent

6. Bwmapusanme npu
KOMHAaTHOM
TEMIICPATYPE B TCUCHUC
11 guent

7. DBwimapusBanue B
armocepe aszora B
TEUCHHUE 2 THCH

a. X:'Y = AG-10: MosbHOE OTHOLIEHHE TPOTUBOUOHOB

b TemnepaTypa u BpeMst pUOIHU3UTETBHBI

Tabmuua 6. INonyyerne papmaneBTudeckn nprueMieMbx coseil popmymsl I u Gopmybl

Ib
K(géc.)glsaaep Venopus® Habmoaenus Pesynprater
1.  Hobapnsmu 2,0 wmun | 1. Ilpo3paunerii pacteop | Menkas ¢pakums, B/E,
YxcycHas
Harperoro EtOH go 85,0 mr | 2. [Tpucyrcteyer | armomepatsl (PLM)
KHCIOTa i
(1:2.2) AG-10 mpu mnepeMeIIMBaHUK | TBEPIOEC BELICCTBO Kpucrammuaeckuit AG10
o npu 70°C 3. Tlpozpaunstii pacteop | (hpopma G [2])
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2. JHoGasmamu 37  wmxxa | 4. Ocraerca pactBop ¢ | (XRPD)
VKCYCHOUM KHCJOTHI K 00pasiyy | TBEPABIM  BCIISCTBOM,
MpH  TOCPCMCIIMBAHUK  TIPU | TBEPIAOC BCIICCTBO
70°C cobupanu
3. Oxnaxkgand A0 KOMHATHOM
TCMICPATYPHI, BBIACPKHUBAIH
B TCUYCHHUC HOYH W HArpeBad
10 60°C B TeueHue ~ 3 .
4. Oxmaxkmanu 10 KOMHATHOM
TEMIICPATYPhI "
MICPCMCIIUBATH B TCUCHUC ~ 2
JTHCH
1. Uamenpuamu 102,7 mr AG- | 1. Tsepapic BeimecTBa Ny
N Kpucrammuaeckuii,
YxcycHas 10 ¢ 40 ™3I VKCYCHOM | mPEBPAINAIOTCA B OACTY, N
dopma A coam yKCYyCHOM
KHCJI0Ta KHCJIOTHI 3aTeM CYLIUTH u
(1:D cobupanu Betoe | aCIOTE AGIO
' (XRPD)
TBEPAOC BELICCTRO.
1. Hobapmamu 3,0 wmm | L. [Mpucyrcteyer | nutpatr AG10
HACBIICHHOTO pacTBOpa | TBEPAOS BEIICCTBO (SCXRD)
auMmonHOU KucaoTel B IPA k | 2. IlpospauHsiii pacTBOp
78.3 mr  AG-10 mpu | 3. IIpo3paunsrii pacTBOp
MEPEMEIIHBAHUN mpu | 4. Cobupanu
KOMHATHOH TEMITEPaType. MOHOKPHUCTAILT
2. Ilepememmusamu mpu | 5. Ocraercst TBEpPIOS
KOMHATHOH TEMIEPAType B | BEIIECTBO C KUAKOCTHIO
TeueHue 1 gHs 6. Ocrasmicecs TBEPAOS
3. Tomemamu npu 2-8°C B | BEIISCTBO
JInmonHas
TeucHUE | qHA HCTOJb30BaIN JUISL
KHUCJIOTA JImmonnas xwmcmora  +
4. Brmapusamu mpu | XRPD
(130BITOK) N uutpar AG10
KOMHATHOH TEMIICPATYPE
. (XRPD)
uepe3 10 quei
5. Bozepamamu JUISt
BBITIAPUBAHUS [TPH KOMHATHON
TEMIEpaType B TedeHHEe 7
JOHCH, a 3aTeéM TMOMCINATH B
VO na ~ 1 gess.
6. IMomemanu JUTS
BhINIApUBaHUS B aTMochepe
aszoraHal n
1. HoGasasmu 1,6 M IPA x | 1. Ilpo3paunsiii pacteop | Menkas (bpaxums,
72,9 mr kucmorsr mpu S0°C 2. Ocraercs TBepaoe | armomeparsi, B/E
2. Hobasnsiin PacTBOp | BELICCTBO (PLM)
kuciaotet K 110,1 mr AG-10 | 3. Ocraercs pactBop ¢
JInmonHas
MpH  TOCPSMCIIUBAHUK  PU | TBEPABIM  BEIICCTBOM,
laacaoTa 50°C B TeUCHUEC HOUH TBCPAOC BEIIECTBO
(1D . P Kpucrammueckuit AG10
3. Oxjmaxaaaud 10 KOMHATHOH | coOupamn

TEMIIEPaTyPhl npu
NEPEMEIINBAHUY,  OCTABIISLIU
HAa HOYb

(XRPD)

L-sa610unas
KHCIIOTa

(1: 1

1. JoGaBmamu 6,0 M
6essoguoro ACN mo 81,1 mr
AG-10 mpu nepememnBaHUN
mpu 50°C

2. HoGasmanu 2,0 max DCM x
o0pasiy Mmpu NePEeMEIIHBAHUN
mpu 50°C

3. lopstaas dunbrpanys

1. Ocracres TBEpAOS
BEIIECTBO

2. Bbenecosatsrit
pacTBop

3. Ilpo3padnerii pacTBop
4. Tlpo3pausnsrii pacTBOp
5. Ilpo3padnerii pactBop
6. Pemmenne ocraercs

Crapbeper, ariaoMeparTsi,
B/E ¢ renem
(PLM)
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4. [obaBnsanu KUCIOTY B
pacTBop MmpH NEPEMCIINBAHUN
mpu 50°C

5. Oxnaxkganu A0 KOMHATHOM
TEMIICPATYPBl M OCTABJISITH
MEPEMCIITHBATHCS mpu
KOMHATHOH TeMITEpaType.
6. Brmapusanue
KOMHATHOH TeMIIepaType
7. Homemanu 8 VO npu RT

npu

7. Ocracrcss TBEPAOS
BCLICCTBO C IeIeM

L-sa610unas

1. JoGaBmamu 1,0 M
HACBIIICHHOTO pacteopa L-
s010uHoM kuciotel B ACN 1o
89.3 mr  AG-10 pu

nepememusanny npa 60°C

1. TIpospadnerii pacTBop
2. Ilpo3paunsrii pacTBoOp
3. T'ycras cycnensus,
cobupanu TBEPAOE
BEIIECTBO

Menkas ¢pakuus, B/E,
arnomeparsl (PLM)

KHACIIOTA 2. Oxmaxkmanmu 10 KOMHATHOM Kpucrammueckuit AG10,
(U30BITOK) TEMIIEPATYPHI u L-a6nounas kucnora
MICPCMCIIMBATN B TCUCHUC ~ 3 (XRPD)
JTHCH
3. Nomemanu npu 2-8°C Ha 3
I.
1.  Pacreopsmu 85,7 wmr | 1. Ilpo3paunsiii pacteop | Menkas ¢pakums, B/E,
majenHoBoi kucaoTel B 1,5 mut | 2. Ocracress  TBepaoe | araomeparsr (PLM)
HUTPOMETAHA MPU | BELICCTBO
nepememusanny npa 70°C 3. Ocraerca TBEpAOE
2. Hobasnsiin PacTBOp | BELICCTBO
kucnotel A0 87,8 mr AG-10 | 4. Ocraercs pactBop ¢
ManennoBas | npu nepememuBanny npu ET | TBepapiM  BeImecTBOM,
KHCIOTa 3. Oxnaxkganu A0 KOMHATHOU | METOBOC tBepaoe | Gopma B Maneara AG10
(1:2.2) TEMIICPATYPHI, BBIACPKUBAIH | BEIICCTBO COOUPACTCS + Marepuan A
B TCUCHHUC HOYM W HATPCBAA (XRPD)
10 60°C B TeueHue ~ 3 .
4. Oxmaxkmanu 10 KOMHATHOM
TEMIICPATYPBI "
MICPCMCIIUBATH B TCUCHUC ~ 2
JTHCH
1. LIMS 471312 cymwmu mpu | 1. Teepmoe BemecTBo | AriaomepaTs c
110°C B TeucHue ~ 7 MHH. cTano rencobpasHeIM ¢ | MHHOpHBIM B/E
2. Oxmaxknanu no RT JKEINTBIM OTTEHKOM (PLM)
Manennosas
OO 2. Ocraerca T1Bepaoe | HeymopsmoucHuas
BEIIECTBO ¢dopmbel B maneara AG10
+ amop@HOE raio
(XRPD)
1. 20 wma o-guokcana | 1. Ocraercs TBEpaoe
mobaBan k 49,6 MI KUCAOTHI | BCIICCTBO
u 1229 wmr AG-10 mpu | 2. Ocraercs TBEpaoe
KOMHATHOH TEMIIepaType IMpH | BEIIECTBO
MarerHoBas | mepeMeIMBaHAN 3. Ocraercs pacTBOp C ®opma B mancara AG10
KHCIOTa 2. CyCHeH3HI0 HArpeBand IO | TBEPABIM  BCIICCTBOM, (XRPD)
11 50°C u mpu mepeMEIIHUBaHUH | TBEPAOC BEIIECTBO
goGasasiu 4,0 M1 T-IUOKCAHA | coOupanu
mpu 50°C.
3. mepemermBany mpu 50°C B
TEUYCHHUE ~ 2 JHEH
ManennoBas | 1. @unptpar cycnensuu LIMS | 1. Ocraerca TBepaoe | @opma B maneata AG10
KHUCITOTa 474152 OCTaBJISITH | BEICCTBO + JOIMONHHUTCIBHBIM MUK
(1.1 BBITIAPUBATHCS pu 16,4 ° + amop¢Hoe ramo
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KOMHATHOH TEMIICPaType. (XRPD)
1. JHoGamamu 4,0 wa| 1. BeneccoBaTsiit
6e3poanoro ameroHa u 1,0 mia | pacTBop
DMA k 96,2 mr AG-10 npu | 2. Ilpo3padssiii pacTBOp
nepememusanny npa S0°C. 3. IIpo3paunsrit
IlaBenesas 2. lopsaas $punpTpanms pacTsop, 3arem | Kpucrammmaecknit
KHCIOTa 3. 34,5 MI  KHCJIOTHI | ocakaeHne  Tteepaoro | oxcamat AG10
(1: 1.1) gobaBmsiin K o0pasily [MpH | BELICCTBA (XRPD)
50°C 4. Ocraercst pactBop €
4. Oxmaxknanu no RT TBEPABIM  BCINCCTBOM,
TBEPAOE BCIICCTBO
coOupanu

a. X:'Y = AG-10: MosbHOE OTHOLIEHHE TPOTUBOUOHOB

b TemnepaTypa 1 BpeMst PUOIN3UTEIbHBI

ITpumep 17. Ionyuenne me3unaTHoOH conu Gpopmyasl IX

MesunatHast conb ¢opmynsl [X Oblia mosydeHa mociie aoOaBjieHuss 1 MOJSIPHOTO
SKBHUBAJICHTAa METaHCYJIb(HOHOBOH KHCIOTHI K pactBopy AG-10 MEK: DMF 2: 0,3 06/00 mpu
NoBbIIEHHONW Temmeparype. CyCNeH3WIO BbIIEP)KUBAIM IPU TOBBILICHHOW TeMIeparype B
TeueHue ~ 20 MUHYT, OXJIAXKIAIU O KOMHATHOW TeMIIEpaTyphbl U OTIAEISIN TBEPIOE BELIECTBO.

ITatreps  XRPD moxa3zaH Ha ¢ur. 4 W [AEMOHCTPUPYET pas3pelieHue ITHKOB,
YKa3bIBAOIIUX HAa KPUCTAJUIMYECKHH MaTepuas. bbia mpeampuHsTa MOIMBITKA WHAEKCALHH
narrepaa XRPD; onHako WHAEKCHPYIOIINN pacTBOP HE ObLT HaleH, BO3MOKHO, U3-3a 00pasiia,
COZIEPIKAIIETr0 CMECh KPUCTATMUYECKUX (a3 MIIH HU3KOTO Pa3peIeHusi MUKOB.

'H SIMP - cnextp cornacyercs ¢ mMesunatHoil conbto AG-10 B coorHomenuu 1:1 Monb
Ha OocHOBe muka npu 2,37 m.a. Takke B criekTpe HAOIIOAAIUCH CienoBbie komudectsa DMF u
JOTIOJIHUTEIbHbIE HEU3BECTHBIC TTHKH.

Tepmorpamma DSC (¢ur. 5) mnokaseBaer oamH >HpoTepM npu mnpum. 233°C
(MakcMMaJbHOE 3HAYEHHE), BEPOATHO, CBA3AHHBIA ¢ TIUiaBieHueM. He Habmromaercs
3HauuTenbHON notepu Macchl B TGA (¢ur. 5) mo ~ 200°C, 94T0 TOBOPUT O TOM, YTO MaTepHal
SIBJIIETCSI CKOpEe HECOJIbBATHPOBAHHBIM/OE3BOHBIM.

ITpumep 18. IlpurotoBneHue 30u3nUIaTHON con popmyter IX

Onmu3nnatHyio cosb Gopmydsl IX nonydanu npu nodasnerny | MOISPHOTO SKBUBAJICHTA
1,2-stannucynbdonHoBoli kucinoTel kK pactBopy AGlO B ameroHe:DMA mnpu MOBBIIEHHOH
temrieparype. CyCNeH3UI0 OXJIaXJAadu A0 TeMIepaTypbl OKpy)Kawollel cpeabl U BbACISIH
TBEpAO€ BELIECTBO.

C momompsto XRPD onpenenwmnu, uto sam3mnartHas cosb ¢opmynsl IX cocrout w3
KpucTajuyueckoro Marepuana (¢pur. 6) 'H-SIMP - cnextp cormacyercs ¢ sauzunatoM AG-10 B
cooTHOIeHUu 2:1 Mosb Ha ocHOBe muKa mpu 2,7 m.A. Takxke HaOmomancs NpUOIH3UTEIHHO
onuH Mosib DMA, uto yka3eiBanio Ha conbBaT AG-10 sgusmnata DMA (2: 1:1).

Tepmorpamma DSC (pur. 7) nemoHCTpupyeT IIMPOKMH mpusHak mpu ~ 139°C,
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CBs3aHHBINA ¢ moTtepel macchl Ha 11% wucxons u3 TGA (¢ur. 7) naHHBIe, KOTOpBIE, BEPOSTHO,
CBSI3aHbl C JneconbBarauueil. HaOmomaercss Oonee octpwii  sHmorepm mpu 313°C
(MakCUMaJbHBI THK), KOTOPBIH, BEPOSITHO, CBs3aH C pacIUIaBICHUEM/Pa3NIOKeHHEM
JeCONbBATUPOBAHHOTO Marepuana. MHUKpOCKomus ropsiuell  craauyd  OPesIosKeHa  JUIs
JaTbHENIIEero MOHMMAaHHUS TIOBEACHUS MaTepralia PU HarpeBaHUU.

Obpaseu sgusuinaraoi conu Gopmynsl IX cymmmnu npu 180°C B Tewenne 10 MUHYT U TIO
pesynbratam XRPD Hukakux usmeHneHuil B puzndeckoit popme He ObLIIO OTMEUEHO.

ITpumep 19. Ionyuenne Oe3unatHoit conu Gopmysl [X

besunatayro conb Gpopmynsl IX nmonydanu oxnaxkaeraneM pactsopa THF, conmeprkamero
SKBUMOJIsIpHBIE 3KBUBAJICHTHI AG-10 11 OeH301CyTbHOHOBOM KUCIIOTHI.

besunatHast conp Gopmynel [X COCTOMT M3 KPUCTAUIMYECKOrO MaTepualia M THaTTepH
XRPD nokazan Ha ¢ur. 8. Cnextp 'H SMP B nenom cooTBerctByer Oesumaty AGlO B
npubnusurensHoM cootHomennu 1:1.Cnenosrie konmmyectsa THF Taxke HaOmOnamym B CriekTpe
HAa OCHOBE MHKa Npu 3,6 M. 1.

Ha Tepmorpamme DSC naGmonaroTcest 1Ba 3HI0TEPMA ¢ MAKCUMYMOM TiHKa nipu ~ 158°C
u 177°C (¢pur. 9) INoreps maccer 0,2% Habmrogaercs npu temmneparype ot 42 no 127°C (dur. 9).

ITpumep 20. Ionydenune To3unatHoi comu Gopmyier [X

TosunatHass conb Qopmynsl [X Obima monydeHa nocnie aoOaBieHuss 1 MOJSIPHOTO
SKBHUBAJICHTA #-TOJIyOJICYIb(OHOBONW KHCIOTHI K pactBopy AG-10 B aumeronuTpuie npu
MOBBILIEHHON TeMIIepaType.

Ha ocHoBanuu pesynbsratoB XRPD sicHo, 4To TO3mnaTHas coyib Gpopmyinsl IX cocrouT us
Kkpuctaumueckoro marepuana (¢ur. 10) IlarrepH Obul ycHemrHO NPOMHAEKCHPOBAH, H
CBUICTENICTBYET, YTO AAHHOE BELIECTBO COCTOUT B OCHOBHOM MJIM MCKIIFOYHMTEIBHO W3 OJHOM
Kpuctanueckoil ¢aszel. OObeM 31eMeHTapHOH siueiiku, TONYyYeHHBIH M3 HHIEKCHPYIOIIETro
pacTBopa, cooTBeTcTByeT To3unaTHou comu AG10 1:1, ucxoas U3 MOJIEKyJIIpHOTO 0ObeMa.

Cnextp 'H SIMP B LiesioM cornacyercsl ¢ To3uatHoll conbio AG10 B mpuOnu3uTe bHOM
cootHouienuu 1:1 Mosp B pacuere Ha MUk npu 2,28 m.a.

Tepmorpamma DSC nemoHcTpupyet onuH sHA0TepM mpu nipudi. 205°C (MakcUMabHbBIN
NUK), BeposiTHO, oOycnoBieHHbld muaBineHueM (¢ur. 11). Ilpu TGA nmo ~ 160°C He
HaOJIIOAeTCsl 3HAYUTENBbHOW IMOTEPH MAaCChl, YTO IO3BOJIIET MPEATNOJIOKUTh, YTO MaTephal
SIBJISIETCS CKOPee HeCOJIbBATUPOBAHHBIM/Oe3BOAHBIM (ur. 11).

ITpumep 21. Ionyuenne 33unataolt conu dopmynsl IX

O3unarHyo conb Gopmynbsl X ocaxkganu us pactopa B THF, comep:xamero AG-10 u
3TaHCYNb(OHOBYIO KHCIOTY (cooTHomeHue 1:1 monp) mpu temneparype 50°C. CycneHsuro

OXJTAKAAJIN U BBIACIIANIN TBEPAOEC BEILICCTBO.
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O3unatHas conb  Qopmyibl [X COCTOUT U3 KPUCTAUTMYECKHUX MAaTEPHANIOB, YTO
noarsepaeHo XRPD (¢ur. 12) 'H-SAMP - crnexTp coriacyercst ¢ 33unaTHoil combio AG10 B
MOJIbHOM cooTHOIIeHnn 1:1 Ha ocHoBe muka npu 2,4 m.a. B cnektpe nHabmopmancs THEF,
npubnusutensHo 0,1 Mob.

EnuncTBenHsIit sHm0TEpM mpu 199°C (MakcMMyM mHKa) HaOMIOAAETCs Ha TEPMOTpaMMe
DSC, BeposTHO, u3-3a muiasienus (¢pur. 13). OTCyTCTBHE 3HAYMTENBHON MOTEPH MAcChl MPH
HarpeBaHWM [0 pacIulaBa, 4YTO MOXET VYKas3blBaTb Ha TO, YTO MAaTepHasl SBJISETCS
HECOJIbBATHPOBAHHBIM K 0e3BOAHBIM (dur. 13).

ITpumep 22. Ionyuenune Spomuanoit conu Gopmynsl [X

Bpomunnyto conp ¢opmynsl IX monydann nobaBieHHEM SKBHMOJISIPHOTO KOJMYECTBA
opomuctoro Bogopona k pacrsopy MIBK: DMSO 2: 0,4 06/06 AG-10 nipu ~ 60°C. D10 nmano
JKENThId pacTBOp W Macio. OOpaser moMmemansd B BakKyyMHYI I€db NP KOMHATHOM
TeMIepaType Ha 3 IHS U MOoJydanu Maciio ¢ TeepabiMu yactnuamMu. MEK nobasisim k oOpasiy
C IOMOIIBIO YIbTPa3BykKa U Harpesayu 10 60°C, 3aTeM OxXJIaKJadu IBaXabl. TBepAOe BEIIECTRO,
OCTaBLIEECS B MOJTyYEHHON CYCIIEH3UH, BbIIEISTH U AHAJTU3UPOBAIIH.

BpomunHas conb GpopMysibl IX cOCTOUT U3 KpucTaiindeckoro Matepuana (gur. 14). 'H-
SAMP-cniexTp cooTBercTBYeT xumHueckoil crpykrype AG-10. Taxxe nHabmonmamm DMSO nHa
OCHOBaHUU TUKA Tpu 2,54 M.1., mpubIu3uTENbHO 1 MOJIB.

Ha ocnoBanuu IC ObUTO yCTaHOBIIEHO, UTO coaep:kaHue Opomuaa cocrasisier 17,7% mo
Macce, 4TO COTJIacyeTcsi ¢ pacueTHbIM conepxanueM Opomuma (17,7%) B combBare AGI1O0,
opomua, DMSO 1:1:1.

B nannpix DSC nHabmomaercs sanotepm npu ~ 105°C (MakcuMyM Muka), 3a KOTOPBIM
cnenyet sk3otepMm npu 155°C (MakcumyM nmka) u sugorepm npu ~ 214°C, (pur. 15). IloTteps
Maccel Ha 19,9% naOmonaercst mpu HarpeBaHuu a0 ~ 182°C, 4To, BEpOSATHO, CBSI3aHO C TOTEpei
pacTBOPUTENIS U BOSMOYKHOM MEPEKPUCTAIUTN3ALNEN B HECOJIbBATHPOBaHHYIO popmy (dur. 15).

ITpumep 23. Ilpurorosnenne HUTpaTHOI conu Gopmybl [X

beun onpenenensl aBe ¢opmbl HuTpaTHOH comu Qopmyner IX. Ot aBe ¢opmbl
ynoMuHaroTcs kak @opma a u @opma b.

HurpatHnas conp, Popma a

@®opma a HuTpatHOW comu Qopmyner IX, ocaxpmenHol wu3 pacrBopa DMSO,
cozepxxamero AG10 u a30THyr0 KHCJIOTY B 3KBUMOJIIPHBIX COOTHOLIEHMsX. Marepuan A
Hutpata AG-10 COCTOUT W3 ONHON KpUCTAUTMYECKOW (hba3bl, O YeM TOBOPHUT YCIEIIHOE
uHaekcuposanue narrepHa XRPD (dur. 16).

Cnextp 'H-SIMP pactsopa ¢opmbl A nutpata AG10 COOTBETCTBYeT XUMHYECKOM

ctpykrype AG10. DMSO, nmpubiusutensao 0,8 Mob, MPUCYTCTBYET HA OCHOBAHHWH MHKA TPU
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2,54 m.a. Taxoxe HaOMIOATMCH BOAA U HE3HAYUTEIbHbBIE JOTIOJHUTEIbHbIE KU,

Tepmorpamma DSC nemoncTpupyer mupokuii suaorepm npu ~ 117°C, 4yro cBsizaHo ¢
notepel Maccol Ha 2,5%, BeposiTHO, 0OyClOBJIEHHOH moTepeit eryunx Bemects (dur. 17). 3a
LIMPOKHUM 3HJOTEPMOM ClleflyeT 3K30TepM C MAakCUMyMoOM muka npu ~ 173°C, 4ro cBsizaHO ¢
notepelt Maccol ~ 16%, BeposiTHO, U3-3a paciuiaBa/paznoxenus (dur. 17).

bruio ycraHoOBIEHO, 4YTO coAep:kKaHME HMUTPATOB comnocrtaBiaser 7,5% mno macce Ha
ocHoBanuu IC, yTO He cornacyercss ¢ pacueTHBIM COJEP’KaHHEM HUTPATOB OXXKUIAEMBIM IS
HECOJIbBATUPOBAHHOH 1:1 HUTPATHON CONHU (TEOPETHUECKOE COAepKaHue HUTPATOB: 17,5%) nmm
naxke conbBata DMSO, nutpat, AG10 1:1:1 (Teoperuueckoe coaep:xkanue HUTpatoB: 14,3%).

Hutpatnas conb, @opma b

@®opmy b HuTpatHOW comu ¢opmynsl IX momyuanu BeimapuBaHueMm pactBopa THEF,
copepxamiero AG-10 u a30THyrO KUCIOTYy B 3KBUMOJISIpHOM cooTHomneHud. Ilarrepns XRPD
3TOTO TBEPIOTO BEIIECTBA MOKa3aH Ha ¢ur. 18.

Cnextp 'H-SIMP pactBopa matepuana B nutpata AG10 COOTBETCTBYET XUMHYECKOM
cTpykrype AG10.

briio oOHapykeHO, UYTO comepskaHWe HHUTPATOB coctaBisuio 16,9% mo Macce, Ha
ocHoBanuu IC, uto B uenom cornacyercs ¢ npumepHo 1:1 AG-10 HutpatHoii conu.

ITpumep 24. Ionyuenue cynbpaTHON comu Gopmyiier [X

Cynbdarayro conp Gopmynel IX monydanu BBIMApUBaHUEM pacTBOpPa B 3TAHOJIE,
cozeprKalero 3KBUMOJIsipHble kommuectBa AG-10 U cepHOM KUCIOTBI, KOTOPBIA OBLT MOJyYeH
npu oxnaxkneHuun (ot 60°C go 2-8°C). Cynbdarnas comnb ¢Gopmynsl X cocrour wus
KpUCTAJTHUecKoro Marepuaia (gur. 19).

Cnextp 'H-IMP nonarsepsknaer Hanuaue AG10 U BKIIOYaeT okoao 1 Momb 5TaHoNa Ha
ocHoBe nukoB nipu 1,06 u 3,4 m.1. JIONMOJHUTENbHBIE HEU3BECTHBIE KU TAK:Ke HAOIOAINCh B
CIIEKTpE.

Bbruto ycraHoBiieHO, YTO coaep:xkaHHe cyibdara coctaBiser 15,9% mno macce, Ha
ocHoBanuu IC, uto cootBercTByeT cootHomennto AG10: cynbdar 1: 0,58.

B tepmorpamme TGA mexay ~ 30°C u 96°C nabmonaercst morepsi Macchl Ha 6,4%, 4to
SKBUBAJEHTHO | Monb 3TaHoja, mpu ycioBuu, 4to coib AGI10 cymedar 2:1 (¢ur. 20). C
nomotbio DSC Habmronanuck mmpokue npusHaku (¢ur. 20).

ITpumep 25. Ionydenue nutpatHoi comu popmyiier [X

MonokpucTamiel nUTpaTHOW comu Gopmynel IX ObutM MONy4YeHBI MMOCNE TOTO, Kak
pactBop IPA, HachiieHHbII JUMOHHON KuCIOTOW M coxaepxkawuil AG-10, Belmapunu npu
KOMHaTHOW Temrmeparype. Ilocne wusBieueHus noxaxopmsmero MoHokpucramia st SCXRD

oOpaseny BBIMApUBAIH JOMOJIHUTENIBHO, W COOPAaHHOE TBEPAOE BELIECTBO COCTOSUIO M3 CMECH
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uutpara AG-10 u TMMOHHON KUCIOTHI, HA ocHOoBaHUU XRPD.

Crpyxrypa uutpara AG10 6puta onpeneneHa ycnemHo. Kpucranamueckas cuctema

SIBJISIETCS] TPUKJIMHHOM, a MPOCTPAHCTBEHHAs Ipynna - P1 ITapameTpsl s;4EMKN U PACUETHBIN
obweM: a = 7,64605(12) A, b =8,37443(13) A, ¢ = 17,8097(3) A, o = 87,9509(14)°, B =
79,7770(14)°, vy = 88,3139(13)°, V= 1121,24(3) A*. Macca popmysl cocTasmsier 484,43 r Monb
"l ¢ Z =2, B pesynbTare yero pacueTHas MIOTHOCTb cocTapiseT 1,435 r cm™.

Bropoii skcieprMeHT ObUT BBIMOJHEH C LENbI0 TOJYYHUTh COBOKYITHOCTH TBEPIBIX
gactun 1utpata AGI0 B KkadecTBe ONHOM KpHCTaJUIMYECKOW (hasbl JUIsl JalibHEHImen
XaPAKTEPUCTHKHU. DKCIEPUMEHT Takxke nan (usmueckyro cmech nurpara AGl0 u JTUMOHHOM
KHUCJIOTBI.

ITpumep 26. ITonyuenne okcanatHoi conu Gopmybl [X

Oxcanarayto coib dopmyiel IX ocaxnmatotr u3 pacrsopa DMA, conepsxkamero AG10 u
HIaBesieByr0 Kucjaoty (MojpHOe cooTHomeHue 1:1), mpu 50°C. OOpazen oxnmaxxpaiud a0
KOMHATHOW TeMIepaTyphl U BbIAEIAIN TBEPAOE BEIECTBO AJI XapaKkTepu3aluu.

ITo pesynbraram XRPD okcanathast conb ¢opmyisl [X COCTOUT W3 KPUCTAIUINIECKOTO
matepuana (¢ur. 21). Ilarrepp XRPD ofpa3na ObuUl yCHeNTHO MPOUHAEKCHPOBAH, YTO
yKa3blBa€T Ha TO, YTO OOpasel COCTOMT B OCHOBHOM WJIM HCKJIIOYUTEIBHO W3 OJHOU
KpHUCTATHUeCKO (a3pl. MHaekcupoBaHHBI 00BEM COOTBETCTBYeT mnonycokcanaty AGI1O0,
UCXOMSI 3 MOJIEKYJIIPHOTO 00beMa.

Cnextp 'H-SIMP cooTBercTByeT Xxumuueckoil crpyktype AG-10. Takxke B crekTpe
npucyrcrBoBanu DMA, npubnmsurensao 0,1 Mo, 1 BOza.

ITo mamsbim IC, conmepskanue okcanmata B oOpasue cocraeisiio 13,7%, monrBep:knas
crexuomerpuro ~ 2:1 remucokcanaraoit coan AG10.

B nmanneix DSC nabmrogaercs ennmHCTBEHHBIH 3HA0TEpM mpH ~ 225°C (MakcHMaIbHBIN
IIUK), KOTOPBIH, BEPOSTHO, CBSI3aH C PaCIUIABJICHHEM/Pa3JIoO’KEHHeM Ha OCHOBE maHHBIX TGA
(pur. 22). Tepmorpamma TGA nemMoHCTpHpYeT HavaIbHYIO MOTEP0 Macchl 0,9% mpu Harpese
mexay 33°C u 169°C, BeposiTHO, U3-32 NMOTEPU OCTATOYHOIO MOBEPXHOCTHOTO PAacTBOPHUTENH,
takoro kak DMA, koTopblii Habmoaancs ¢ nomomsio 'H SIMP (¢ur. 22).

ITpumep 27. Ionydenune maneatHoi conu Gopmyasl [X

breimm onpenenensl aBe ¢opmbl ManeaTHOH comu ¢opmynsl IX. Otu ase ¢opmbl
ynoMuHaroTcs kak @opma a u @opma b.

Maneartnas cosb, @opma a

JloOaBneHrne HUTPOMETAHOBOTO PACTBOpPA MAJIEMHOBOH KHUCJIOTHI (2,2 MOJSIPHBIX
skpuBajiieHTa) kK AG-10 mpu 70°C maBano cycnensnto. CyCneH3Ur0 OXJIakKIaiu 10 KOMHATHOM

TEMIEpPaTyphl U BBl HarpeBasu 10 60°C, mpexae 4eM TBepble BeIeCTBa ObLIH BbIIEICHBL
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@dopma a maneatHoit comu Gopmyinel IX COCTOMT M3 KPUCTAIUIMYECKOTO MaTepuasa IMo
pesyapratam XRPD (¢ur. 23). ITlarrepp XRPD He ynmajgoch NPOWHIEKCUPOBATH, YTO
CBUJICTENILCTBYET O TOM, YTO MaTephall HE COCTOUT U3 OJHOH KpUCTAJUTMYECKOH (asbl u
npeacTaBisier co0ol BO3MOXKHYIO cMech popm. Anamuz XRPD mpenmonaraer, urto ¢opma a
MmaneaTHOH coiu ¢opmyisl IX Oblna BbieneHa B Buae cMecu ¢ Gopmoii b manearnolt comm
dopmysr IX.

Cnextp 'H SIMP o6pasua conepskan AG-10: MajeMHOBYIO KUCIOTY B NPUOIU3UTENHHOM
cooTHoweHuu 1:1 Mosb ucxons u3 nuka npu 6,23 m.a. [pudbamsurensro 1,3 Mo HUTpOMETaHA
Habmroaercst Ha Kaxaelid Mosib AG10, ucxons u3 Hanmuuus nuka npu 4,42 m.a. B criektpe Taxke
HaOJIFOIATUCh TOMOJHUTEIbHbIE HEN3BECTHBIE TTHKH.

B nannpix DSC naOmromamu supmotepmy mpu ~ 160°C (makcumym muka) (ur. 24).
IToTepst maccel Ha 8,4% Habmomanach npu HarpeBanuu 10 110°C, 4To MOXKeT OBITH CBSI3aHO C
notepeii pacteopureisi (pur. 24) Obpazen popmel a MajeaTHol cosu popmydiet [X cytmmnm npu
110°C B TeueHue NPUONM3HTENBHO 7 MHUHYT W TOJy4alld HEYNOPSJOUYEHHBIH MaTepuan C
MUKaMH, corjiacyrInuMucs ¢ gopmoii b manearnoit conn gopmyinsl IX no pesynsratam XRPD.

ITo mannbiM XRPD u 'H SAMP o6paseln, ckopee BCEero, COCTOMT U3 cMecH (GopMbl b
MajieaTHoH cosu popmyiibl IX v BO3MOKHOTO COJIbBATAa HUTPOMETAHA.

Manearnas conb, @opma b

®opma b maneatHol conu Gopmyibl [X Obuta momydeHa B SKCIIEPUMEHTE C CyCeH3uel
IpU TOBBIIIEHHON Temmepatype, comepxameil AG-10 u manenHoByro kucioty (1: 1) B n-
mnokcane. Ilarrepa XRPD ¢opwmer b maneatHoit commn gopmynel IX (pur. 25) Obi1 yeneurHo
MIPOUHAEKCUPOBAH, YTO YKa3blBaeT Ha TO, YTO NATTEPH COCTOUT MPEUMYIIECTBEHHO WU
UCKJTFOUUTENIbHO M3 OJHOW KpPUCTAUIN4eCKOH (a3bl. MHOeKCHPOBaHHBIN 00bEM COOTBETCTBYET
MmaneatHol conu AGI0 1:1.

Crnextp 'H SIMP o6pasua cornacyercs ¢ AG10 u ManenHOBOIH KHCIOTOH B MOJAPHOM
cootHoweHuu 1:1. B ciekrpe Habmoaanock npubnusutenbHo 0,3 MOJb #-IHOKCaHA.

EnuncrBenusti sHmOTEpM HaOmomaercs npu ~ 171°C  (MakcuMyM THKa) Ha
tepmorpamme DSC (¢ur. 26). He HaOmromaeTcss 3HAYUTENIbHON MOTEPU MACChl TIPU HArpeBaHUH
obpasua mexay 33 u 120°C (dur. 26).

ITpumep 28. ITonydeHne coau YKCYyCHON KUCIOTHI U (popmydtsl IX

Comun  ykcycHo# kucjaotel ¢Gopmynbl X monydaaym TyTeM HEMOCPEeICTBEHHOTO
cmanbiBaHusd AG-10 ¢ ykCycHOH KUCTIOTOH B cooTHOIIEHUH 1:1 Mob.

I[To nmamweiMm  XRPD comb ykcycHout  kuciotel  (Gopmynsl  IX  cocrour wu3
KPUCTAJTMYECKOTO Marepuaia M Mokasana Ha ¢ur. 27. PeHTreHorpamma Oblia YCHEIIHO

MNPOUHACKCHUPOBAHA, 4YTO YKa3blBa€T HA TO, YTO o6pa3eu COCTOUT B OCHOBHOM HJIH
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UCKJTFOUUTENbHO U3 OJHON KPUCTAJLTHUECKOH (hasbl.

Cnextp 'H-SIMP cornacyercs ¢ Xumu4eckoii crpykrypoit AG-10, ¢ npubausurenso 0,9
MOJIb PUCYTCTBYIOIIEN YKCYCHOUM KUCJIOTBI.

Tepmorpamma DSC nokaszana mupokuil sHpotepMm npu ~ 113°C, xoTopelil CBsA3aH C
notepelt Macchl ~ 16%, BEpPOSTHO, U3-3a MMOTEPU YKCYCHOM KUCIOTHI (¢ur. 28). 3a 3TUM CleayroT
sHpoTepMsl ipu 186°C u 192°C (MakCHMyM NHKa), KOTOPBIE, BEPOSITHO, CBS3aHbI C IUIABICHHUEM
cBobonHoM popmbr AG10 (dur. 28).

ITpumep 29. Ionyuenne comu L-s0mounoit kucaoTe! U popmyier IX

OxnaxxpeHue pacTBOpa, MOJNYYEHHOTO MOOABJIEHHWEM HACBIIIEHHOrO pacTtBopa L-
s0nmouyHoil kucaoTel B HuTpoMmeraHe K AG-10 mpu 60°C, naBamo TBepaoe BEIECTBO INPHU
TeMIlepaType HIbKe TeMmmeparypbl oOkpyxaromein cpeasl. Ilatrepp XRPD  cocrour wus
YHHUKQJIBHOTO KPUCTATMYECKOTO MaTepuaa, YKa3bIBAKOLIEr0 Ha CONb L-s010YHON KUCIOTHI U
dopmyasl IX (¢pur. 29).

Cnextp 'H-SIMP copmepxkan 1,8 Monb s61049HOM kuca0Thl Ha Modb AG-10 Ha ocHoBe
nuka npu 4,2 m.1. B ciektpe Habmomanuch He3HaUnTeNbHO KomndecTBO ACN U BOJBL

B nmanneix DSC HaOmonmaroTcst 1Be MIMPOKUE SHAOTEPMBI ¢ MAKCUMYMaMH IHKA MPH ~
89°C u 199°C (¢ur. 30). IToreps maccol Ha 0,2% Habmomaercst mexay 33 u 107°C (¢ur. 30).

ITpumep 30. Kpucrammuuaeckas popma A Gopmynsl IX

Marepuan ¢opmyasl la (comp HCl ¢opmyner 1X), monmydennsnii B Ilpumepe 7,
XapakTepu30Bajl  TOPOLIKOBOH  peHTreHoBckod  mudpakuueit (XRPD) (dur. 31),
tepmorpasuMmerpuueckuM anaimm3oM (TGA) (¢ur. 32 - ¢ur. 34), muddepeHunanbHOM
ckanupyromeii kanopumerpueit (DSC) (¢ur. 32 - ¢ur. 34) W NONAPU3OBAHHOU CBETOBOU
mukpockornmern (PLM) (¢ur. 35) Dtor Marepuan Obll Ha3BaH KPUCTAJUIMYECKOH ¢opmon A
¢dopmynsl IX. Ha ¢ur. 31 Hanoxensl Tpu pasHbix rpaduka XRPD, neMOHCTpHPYIOIIHX TpU
pa3HBIX MpenapaTa B COOTBETCTBUU ¢ IIpumepom 7.

Tunnunsele 3HaueHus ukoB rpadgukoB XRPD, nokasanHeix Ha ¢ur. 31, mpencraBieHs! B
Tabmnmie 7 HIKe.

Tabmuua 7. Tunwunele 3HaueHuss nmukoB XRPD s kpucramumdeckoi (opmel A

dopmyasr IX
IMonoxkenue [° 20] OTHOCHTEIBHAS HHTCHCHBHOCTS | %0]

7.0 23,50
10.4 21,74
12,0 51,77
13,0 6,45

13,9 34,17
15,6 31,64
17.0 31,28
18.6 15,02
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20,8 19,23
21,8 100,00
23.3 12,57
242 14,33
24.7 14,29
25,3 17,29
25.9 63,60
26,7 55,04
27.9 44.84
282 12,96
28.6 10,35
29.1 13,20
30,9 13,10
31,6 10,76
33,8 2,95

345 4,62

37.9 435

Tpu otnensubix rpaduka TGA/DSC xpucrammuueckoit ¢opmer A dopmynsr IX
noka3ansl Ha ¢ur. 32 - ¢ur. 35. I[Totepss maccol ot okono 0,7% no 1,9% npu HarpeBaHUu 10
temnepaTypsl okoso 150°C Obl1a n3MepeHa TepMOTPaBUMETPUIECKUM aHAIN30M, a AajbHEHIIast
XapakTepusaluss € HCHOJb30BaHHEM anddepeHInanbHON CKaHUPYIOIIEH —KaJlOPUMETPUH
NoKasaja, o MeHbIlleld Mepe, 1Ba SHAOTePMHUUECKUX NuKa npu okojo 211-214°C u 237-239°C.
Uucrora mo HPLC kpucrammmueckori popmer A popmyner IX Obuta onpenenena xak 98,76%
TUTOIAIH.

AcuMMeTpHYHas eAMHNALA KpUCTAIUTHYeCKOH dopmbl A dopmynsl IX mokasaHa Ha ¢ur.
36. OnHa BKJIFOYAeT OJUH KaTHOH CcoenuHeHus1 cBobomHoro ocuoBanusi AG 10, u onuH xjopua-
uoH (monekyna HCl nmepenecna npoton B atoM N1 ¢cBOOOJTHOTO OCHOBaHWSI), YTO YKa3bIBAET HA
TO, uTO (hopma A mpencrasisier coboti 6e3BonHy0 hopmy MoHo-HCI conm.

Jdng  Toro, 4roObl OIEHUTb TUIPOCKONMUYHOCTE M (PU3HUECKY0 CTaOMIBHOCTH
KpHUCTaTHIecKoi ¢popMer A popmyiel IX mpu pasnuyuHON BIAKHOCTH, AaHHBIC THUHAMHYECKON
copbuun mapoB (DVS) cobupamun mpu 25°C mocne Toro, kak oOpasen mNpeaBapHUTETbHO
ypasHoBemuBanu 1pu 0% RH, utoOsl ynamuth HecBsizaHHYIO Boay. Pesymbratr DVS (¢ur. 37)

nokazan mornomenne Boabl 1,6% mpu 25°C/80% RH, uro ykaspiBaeT Ha TO, 4YTO

>
kpuctanueckas gopma A ¢opmynsl IX cnerka rurpockommuna. Kpome Toro, pesynbTarsl
XRPD (¢ur. 38) He nmokazanu u3mMeHeHus1 GOPMBI 10 U Nocie ucnbitanust DVS.

ITpumep 31. Iomumopdusiii ckpuauar AG-10

Ucnone3yst kpucramnnueckyro ¢opmy A dopmynsl IX B KadecTBe HMCXOAHOTO
MarepHaa, SKCIEPUMEHTBI TI0 CKPUHUHTY MOJIMMOP(OB MPOBOANIH B 98 YCIOBUSX, C IOMOIIBIO

MeronoB nuddysun mnapoB, A00aBIEHHUS aHTUPACTBOPHUTENEH, KOHBEPCHH CYCIICH3HH,

MCAJICHHOI'O BbIITApUBAHUA U MEJICHHOI'O OXJIAXKICHUA. B pPE3yabTaTE CKPUHUHIA HO.]'II/IMOp(bOB
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U TIOCJIEAYIOIEr0 HCCIIENOBaHMUS ObLIO TONYyYEHO B OOLIEH CIOKHOCTH AECATh AOMOJHUTEIBHBIX
KpHcTauTnaeckux Gopm, Bkirodas mectsb coneBbix Gopm HCI (popma A/B/E/H/1/Y), nBe dopmbr
Ha OCHOBe cBoOomnoro ocHoBanus (popma C/G) m nBe B HacTOsIee BpeMsi HEOMO3HAHHBIC
dopwmsl (popma D/F). @opmbr A/B/E 6bimn upeHTuduumupoBansl kak 6e3Boanbie. @opma I Obia
uneHTHgUIHMpoBaHa kKak ruapar. Popmel H u J 6putn nnentuduunposane! kak consBar MeOH u
compBaT DMAc, cootBercTBeHHO. Mcmonb3yemble cnocoObl M MASHTU(UIIUPOBAHHBIE
KpHUCTauTHIecKue popMbl IpuUBEEHBI B TadHLe 8.

Tabmuua 8. Kpartkas cBogka ckpuHuHra noxumopgos AG 10

Komnuectso
Croco6 Beigenennsie GopMbI TBEPIOTO BEIIECTBA
SKCICPHUMCHTOB
HobGasncHue 24 dopma A, C, D, E dopma A +
AHTHPACTBOPUTENS JOTIOTHUTCIBHEIC THKH
Mennennoe Beimapusanve | 7 dopma A, H
MenneHHOE OXTTaXICHUE 8 dopma A E,J
Kousepcus cycnensnu 25 dopma A, C,F, G
Huddyzua TBEPAOC | |5 dopma A, dopmMa A + AONOTHHUTENTHHBIC
BCIIECTBO-TIAP THKH
Huddysus xxuakocte-map | 21 dopma A
Beero 08 dopma A, C, D, E, F, G, H, J, hopma A +
JOTIOTHHUTCIBHEIC THKH

JloGaByieHUs1 aHTUPACTBOPHUTEIIS

B obmeii cioxHOCTH OBUIO MpoBeneHO 24 SKCIEPUMEHTOB aHTUpacTBoputens. Jlis
KaXXJIOTO HKCIEPUMEHTa OKOJIO 15 Mr kpucrammmyeckori popmel A popmyinsl IX B3BemuBanm B
cTexisiHHOM  (nakoHe obwemMoMm 20 mi ¢ mocneayromum nobdaenenueM 0,125-0,63 wmn
COOTBETCTBYIOILETO PACTBOPUTENSA. 3aTeM CMeCh IepeMelIMBajlid MAarHUTHON MeIIalkol co
cKOpocThio 750 00/MHUH, 4TOOBI MOMYYHUTh MPO3PAYHBIN PACTBOP MPU KOMHATHOH TeMIepaType.
3areM K pacTBOpPY MAO0aBISIIM COOTBETCTBYIOIIUH AaHTUPACTBOPUTENb, UTOOBI BBI3BATH
OCaKICHUE WM JIO TeX MOp, NOKa o0Inee KOIMYeCTBO aHTUpacTBopuTes He nocturio 10,0 mor
IIpo3paunble pacTBOpbl NepeHocun B cycnensuto npu 5°C. Ecnu ocakaeHus: He MPOU3O0LLIO,
pacTBOp 3aTeM MEPEHOCHJM Ha ObICTpOE BBIMAPHBAHUE NMPHU KOMHATHOH TeMIeparype N B
BaKyyMHYIO CYIIKY NP KOMHATHOM Temrieparype. TBepable BellecTBa BBbIAESUIN AJis aHAJIU3a
XRPD. Pesynbrarsi, 0600meHHbIe B Tabnuie 9, mokasanu, 4to ObuUtH mojy4eHsl Gopmbl A, C,
D, E u ¢popma A ¢ JOTIONTHUTETbHBIMU ITUKAMH.

Tabmuua 9. KpaTkoe nsnoskeHne 3KCIIepUMEHTOB 110 TOOABJICHUIO aHTUPACTBOPUTENEH

PactBopurens | AntupactBoputens | OKOHUATETBHBIC PE3YIBTATHI
IPA ®opma A + oamH nuk **
Anieton ®dopma A + oauH nuk *
EtOAc Dopma A

DMSO THF Dopma A**
ACN dopma A*
Tomyon ®opma E
DCM Dopma A
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H,O ®dopma C
MEK ®dopma A
IPAc ®opma D
2-MeTHF Dopma A*
CPME Dopma A
MeOH ACN Dopma A
H,O ®dopma C
CHCl; ®dopma A + TOMOTHUTETBHBIC THKH **
Tonyon ®dopma A + TONOTHUTEIBHBIC MTUKH
MIBK Dopma A
EtOAc Dopma A**
1,4-muoxcan I'enp
AHM30]1 dopma A**
EtOH ACN ®dopma E*
JAXM Dopma A**
H-TENTaH Dopma A
H,O ®dopma C

*: TBepIBIE BeleCTBa ObLIM MOJYYEHBI MyTeM nepemMermuBanms mpu S°C.
**. TBepAble BEIIECTBA OBLIM TOJYy4YEHBI OBICTPBIM BbIMAPUBAHMEM WJIM BaKyyMHOH
CYILIKOW NMPH KOMHATHOW TeMIepaType.

MennenHoe BbInapuBaHue

DKCMEepPUMEHTBI MEIUIEHHOTO BBIIAPUBAHUS MPOBOAWINCH B 7 ycioBusx. s xaxmoro
JKCIepuMeHTa okoyio 15 mr kpucrammmueckoir ¢opmbel A ¢opmynsr [X B3BemmBamu B
CTeKJISTHHOM (priakoHe o0BeMOM 3 MIJI ¢ MOCHEAYIIUM J0OaBJIEHHEM COOTBETCTBYIOLIETO
pacTBOpUTENST MM CMECH PAaCTBOPUTENEH U TMOJIYYeHHs MPO3PAYHOTO pPacTBOpa. 3aTeM
¢nakoH mokpeBaNK napa@uIbMOM € 3 ~ 4 TOYEYHBIMU OTBEPCTHSIMH H BBIAEPKHBAIN TPU
KOMHATHOW TeMmIiepaType, 4TtoObl pacTBOP MEIUIEHHO BBINAPHUBAJCS. BbIneneHHbIE TBEpAbIe
BelnecTBa ObuTH MpoBepeHsl ¢ momombio XRPD. Kak nokazano B Tadmuie 10, Obutd MOTy4eHbI

¢dopmbr A u H.

Tabmuua 10. Kparkoe n3j10keHHE SKCIIEPUMEHTOB MO MEIJICHHOMY BBITTAPUBAHUIO

PactBopurens (06/00) OxOHYATEBHEIC PE3YIbTATEL
MeOH Dopma A
EtOH Dopma A
DCM/MeOH, 1:1 Dopma A
Aneron/MeOH, 4: 1 ®opma H
EtOACc/EtOH, 4: 1 I'ens
THF/MeOH, 4: 1 Dopma A
ACN/atanon, 4: 1 Dopma A

MenneHHoe OXJIaXaeHAe

DKCHEPUMEHTHI C MEJIEHHBIM OXJIAKJI€HUEM MPOBOAUIM B 8 cHCTEMax pacTBOPUTENEH.
JUis Kakooro sKCHepuMeHTa okojo 15-35 Mr kpucrtammmyeckod ¢opmel A dopmynsr IX
cycnernupoBain B 0,8-2,0 MJI COOTBETCTBYIOILIErO PACTBOPHUTENS B CTEKISIHHOM (hilakoHe
oOpemMoM 3 MII Ipu KOMHATHOH Temmneparype. CycrnieH3no nepeHocn B cycnensuro mpu S0°C

C TIOMOIIBI0 MarHUTHOHN MeIIallku cO CKOpocThio 750 o6/mMuH. Obpaser ypaBHOBEIIUBAIN MPU
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50°C B teuenne 1 vaca u punsrpoBanu ¢ ucnois3oanueMm 0,45 mxm PTFE-memOpanbl. 3atem
¢unbTpar MeaneHHo oxiaxaanu ¢ S0 mo 5°C co ckopocrteto 0,1°C/mun. Ecim ocaxknenus He
MPOMCXOIWIIO, TO PACTBOP 3aTeM IMEPEHOCHIN Ha OBICTpOE BBIMAPHBAHWE INPH KOMHATHOU
TEMIEpaType WM BAKYYMHYIO CYIIKY IIPU KOMHATHOH Temreparype. Pe3yibpTaTel, MpUBEICHHbIE
B Tabnute 11, mokasanu, 4ro Obutk nony4ens! popmbl A, E u J.

Tabmuua 11. Kparkoe u310:keHHE SKCIIEPUMEHTOB C MEIUIEHHBIM OXJIAKICHHEM

PactBopurens, 06/06 OxoHUYATCIBPHBIC PE3YABTATH *
EtOH ®opma E
IPA ®dopma A**
MEK/DMAg, 3: 1 ®dopma J **
IPAC/EtOH, 3: 1 ®dopma A
Anmzon/MeOH, 3: 1 ®dopma A
ACN/NMP, 3: 1 IIpospaunsrii pacTBop
H20/DMAc, 3: 1 ®dopma J **
CHCI s/EtOH, 3: 1 ®dopma E
*: Bce oOpasubl ObUIM TIEpEeBEACHbI HA MEMJICHHOE BBIMIAPUBAHUE INPH KOMHATHOHN
TeMIIepaType.

*%. TBepHple BeINECTBA OBbUTM TOJyYEHBbl TOCIE€ BakyyMHOW cymku mnpu S50°C,
MIPOBEACHHON HA NMPO3PavYHbIX PaCTBOPAx.

Konsepcus cycnensun npyu KOMHaTHOM TeMIepaTrype

OKCNepUMEHThl TIO0 KOHBEPCHHM CYCIIEH3MHM OBUIM TPOBENEHBI TPH KOMHATHOH
TEMIIEPaType B Pa3JIMYHBIX CUCTEMAX pacTBOpUTENeil. [ KaxkIoro 3KkcnepuMenTa okojio 15-35
Mr Kpuctajuimdeckoit popmsl A popmynsl IX cycnennuposanmu B 0,3-2,0 M1 COOTBETCTBYIOIIETO
pacTBOpuTeNli B CTEKJISTHHOM (iakoHe oObemom 1,5 wmu. Ilocime Toro, kak CyCHeH3UIO
MepeMeIIMBAIN MAarHUTHOW MeEIIAJKOW B TedeHue 4 1OHEH Npu KOMHATHOW TemIeparype,
OCTaBLIEECS] TBEPAOE BEIIECTBO BbACsUN ans aHamm3a XRPD. PesynbraTel, 0000meHHbIe B

tabnuue 12, nokazanu, 4ro ObutH nosyueHsr Gopmsl A, C u G.

Tabmuua 12. Kparkoe n310kKeHHE SKCIIEPUMEHTOB N0 KOHBepCHH cycnieH3uu npu RT

PactBopurens, 06/06 OxOHYATEBHEIC PE3YIbTATEL
EtOH Dopma A
H,O ®opma C
EtOH/H,0, 97: 3, aw=0,2 dopma A
EtOH/H»0, 927: 73, aw = 0.4 ®dopma A
EtOH/H,0, 86:14, a,, = 0,6 dopma A
EtOH/H:0, 71:29,a = 0,8 ®dopma A
H,O/DMAc, 3: 1 ®dopma G
MIBK/MeOH, 1:1 ®dopma A
THF/H,0, 9:1 Dopma A
ACN/EtOH, 3:1 Dopma A
DCM/DMSQ, 3: 1 Dopma A
EtOAc/DMF, 3: 1 Dopma A

Kounsepcus cycnensuu nipu 50°C

DKCHepUMEHThI N0 KOHBEPCUHU CyCNeH3uH nmpoBoauu rpu 50°C B pa3nuyHbIX CUCTEMax
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pactBoputeneii. /s Kakmoro 3KCIEpUMEHTa OKoJo 15 Mr kpucrammmdeckoil ¢dopmer A
dopmynbr [X cycnenmupoBaiu B 1,0 MJI COOTBETCTBYIOIIETO PACTBOPUTENS B CTEKISTHHOM
¢daaxone obbemom 1,5 mu. Tlocne Toro, kak CyCmeH3UIO MepeMelTuBaI MArHUTHON MeIIaiKon
B TeueHue 4 ngHeil npu 50°C, ocTaBlieecs TBEPAOE BELIECTBO BblAesUIM AisA aHanu3za XRPD.
PesynbraTel, 0000meHHbIe B Tabmuie 13 ykas3bBarOT, 4To ObUM NOTyueHb! popMmel A u F.

Tabnuua 13. Kparkoe u3j0keHHe SKCIIEPUMEHTOB MO KOHBEPCUH cycrieH3uu npu S0°C

Pacreopurens | Temmeparypa, °C | OxoHYATCIBHBIC PE3VABTATHI
IPA ®dopma A
CHCl3 dopma A
Anieton ®dopma A
MEK ®dopma A
IPAc Dopma A
EtOAc Dopma A
AHU30I 50 Dopma A
THF ®dopma A
2-MeTHF Dopma A
1,4-Inokcan Dopma A
ACN Dopma A
Tomyon ®opma F
1-Byranon Dopma A

Huddysus TBepaoe BermecTBo-nap

OxcnepuMenTsl no auddy3un TBepHoe BelecTBO-Nap MPOBOIMINCH C UCTIOIb30BAHUEM
13 pacrBopurenedi. [Insg Kakgoro 3KCIEPHMEHTa OKOJO 15 Mr kpucTaminuecko ¢dopmsl A
¢dopmynsl X B3BemmBamu B 3 Mu (piakoHe, KOTOpbI momemmanu B 20 miu ¢iakoH ¢ 4 M
COOTBETCTBYIOLIEro pactBoputens. llpobupky oObemMom 20 M1 3aKpbIBaNd KPBILIKOH H
BBIJIEP’KUBAIM TIPU KOMHATHOH Temreparype B TedeHue 39 mHel, 4ToObl MO3BOJMTH Mapam
pacTBOPUTEIST B3aUMOJIEHICTBOBATE C TBEPIBIM 00pasnioM. BrineneHHOe TBepaoe BemecTBO ObLIO
npoBepeHo ¢ momombio XRPD. PesynbraTsl, npuseneHHbie B Tadnume 14, mokasamu, 4To ObUH
nosy4eHsl popma A u popma A ¢ TOTIOTHUTENBHBIMU TTHKAMH.

Tabmuna 14. KpaTkoe u3jioxeHue SKkcrepuMeHToB 1o nudy3un TBepaoe Teyo-mnap

Pacteopurens OKOHYATEIBHBIC PE3YIBTATHI

H,O dopma A
DCM Dopma A
EtOH Dopma A
MeOH Dopma A
ACN Dopma A
THF ®dopma A
CHCl3 dopma A
Anieton ®dopma A
DMF ®dopma A
EtOAc Dopma A
1,4-1uokcan ®dopma A
IPA ®dopma A

DMSO ®dopma A + TONOTHUTEIBHBIC MTUKH

Huddysus sxkuakocTb-nap
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Brin mpoBeneH aBaaLuaTh OAMH SKCIEpUMeEHT no auddysuu skuakoctb-nap. Jist kakaoro
SKCIEpUMeEHTa OKoJIo 15 Mr kpucrammnueckoit popmsl A Gopmyinsl IX pactopsmu B 0,125-0,6
MJI COOTBETCTBYIOIIEIO PACTBOPUTEJNS, YTOOBI MONYyYUTHh NPO3paydHbIl pacTBOp BO (puakoHe
obweMoMm 3 mu. 3areM pacTBOp momemanu Bo ¢akoH Ha 20 Mul ¢ 4 MJ COOTBETCTBYIOIIETO
antupacteopurens. Ilpodupky odvemoM 20 Mil 3aKpBIBAIM KOJIAYKOM M BBIACPIKUBAIH IPH
KOMHATHONW TemrepaType, OCTaBJissl [AOCTATOYHO BPEMEHM M B3aUMOJENCTBUA MapoB
pacTBopuTens ¢ pacTBopoM. Ecinm kpacHbIf Ocafiok He BbIMajai, pacTBOpP IMEPEBOAMIM Ha
ObICTpOE BBIMAPHBAHME NPU KOMHATHOW Temrepatype. TBepable BeIecTBA BBIACISUIA IS

ananmu3a XRPD. Pesynbrarsl, 0600menHble B Tabmune 15, mokasanu, uro nonayqanu Gopmy A.

Tabmuua 15. Kparaoe n3noskeHne S3KCIEPUMEHTOB 110 UG PY3UH KUAKOCTh-TIap

Pacreopurens, 06/06 | AHTH-PACTBOPHUTEIB OKOHYATEIbHBIC PE3YIBTATHI

Tomyon Dopma A
MIBK ®dopma A
DCM/MeOH, 1:1 EtOAc Dopma A
ACN ®dopma A
AHM30]1 ®dopma A
MEK ®dopma A
IPAc ®dopma A
2-McTHF ®dopma A
ACN ®dopma A
EtOH H,O ®dopma A
CHCl3 dopma A
H-TCIITaH ®dopma A
Tomyon Dopma A

IPA IIpospaunsrii pacTBop

AneToH IIpospaunsrii pacTBop

EtOAc IIpospaunsiii pacTBOP

THF IIposzpaunsrii pacTBop

DMF ACN IIpo3paunsrii pacTBop

Tonyon IIpospaunsrii pacTBop

H,0 OrpaHHueHHOES TBEPI0CS

BCIIECCTBO

DCM IIposzpaunsrii pacTBop

Juarpamma, CYMMUPYIOLIAs B3aNMHBIE npeoOpasoBaHUs MEXIY

UICHTU(QUIMPOBAHHBIMU KPUCTAIIMUECKUMH (popMamuy, rokasaHa Ha ¢ur. 39.
AGOpeBuaTypa st pacTBOpUTENEH

Tabmuna 16. Ciucok CoKpaieHuii pacTBOpUTETICH

Coxparnenue PactBopuTens Coxparnenue PactBopuTens
MeOH MCTAHOI THF Terparuapodypan
EtOH JraHon 2-MeTHF 2-Merunrerparuapodypan
IPA Hzonponmimossiéi coiupt ACN ANECTOHUTPHI
MIBK 4-MeTun-2-neHTaHOH DMSO Humeruncynbdokren
EtOAc Jrunanerar DCM Huxnopmeran
IPAc Hzonponmnanerar DMAc N, N-gumerundopmaMuz
MTBE METUI-TPET-OYTHIIOBBIH 3(up MEK MeTnm THIKETOH




HucrpymenTs! 1 MeTonbl

XRPD

Jlns ananuza XRPD, Obutn HCIONB30BaHbl TU(PAKTOMETPBI PEHTT€HOBCKOTO aHAJIM3a Ha
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nopoinke PANalytical. Ucionbs3yembie nmapamerpsl XRPD nepeuncnenst B Tabmuie 17.

Tabmuua 17. ITapamerpsl 1t Tecta XRPD

TMapaseTps! PANalytical PANalytical
(Peskum oTpaskeHus) (Peskum oTpaskeHus)
Mogens Empyrean X’ Pert’
Cu, ko,
Kol (A): 1,540598, Kol (/g)“ 11((;110 508
JnuHa BOTHBI PEHTTCHOBCKOTO Ka2 (A): 1,544426 Ka2 ( A).' 1’ 54440 6’
HBAYHCHHA Kosppument KoadpPpurment I/IIiITeHCI/IBHOCTI/I
unteHcusHocTH Ko2/Kal: Ka2/Kal: 0.50
0,50 o
Hacrpoiikn peHTreHOBCKOH 45 kB, 40 MA 45 kB, 40 MA
TpyOKH
Menp guBepreHImM aBTOMATHYECKAS 1/8°
Pexxnm cxannpoBanus HENPEPHIBHBIA HCTPCPHIBHBII
Huanaszon ckanuposanust (2TH) 3°-40° 3°-40°
Bpems cragun ckanuposanus (c) 17.8 46,7
Pasmep craguu (°2TH) 0,0167 0,0263
Bpewms recta S5vun 30c¢ 5wvun 04 ¢
TGA u DSC

Hannasie TGA cobupanu, ucnonszyst TA Q500/Q5000 TGA ot TA Instruments. DSC
npooamsn ¢ wucnoip3oBanueM TA Q200/Q2000 DSC or TA Instruments. IloapoOHbie

UCTIOJIb3yEeMbIe TTapaMeTPhI epeunciieHbl B Tad e 18.

Tabmuna 18. ITapamerpsr mist tecta TGA u DSC

[TapameTpr TGA DSC
Crocob Ramp Ramp
KIOBETA 7151 00pas3LoB ITnatuna, oTkpeITas AnroMUHUH, ropprUpoBaHHAS
Temmepatypa RT-300°C 25- neneBas TeMmeparypa
CKoOpocTh HarpeBa 10°C/mun 10°C/mun
IIpoayBounsIii ra3 N» N»
'H amPp
Jannble 'H-SIMP  Obuin  monmydenbl Ha crektpomerpe Bruker 400M NMR ¢

ucnojibzosanuem DMSO-d6.

DVS

DVS wmmepsin ¢ momompbro SMS (cuCTeMbl MOBEPXHOCTHBIX H3MepeHui) oT DVS

Intrinsic. ITapamerpser nuist TectupoBanust DVS npusenens! B Tabnmue 19.

Tabmuua 19. [Tapametpsl s Tecta DVS

ITapaverpst

3HaueHuE

TeMIeparypa

25°C

Pasmep obpazua

10-20 mr

I"a3 u ckopocTh moToKa

N3, 200 ma/mun

dm/dt

0,002%/MuH
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MuH. paurenbHoOCTh cTadbunbHocTH dm/dt 10 mMuH.
Maxkc. BpeMs PaBHOBECHS 180 mun.
Huamazon RH 0%RH-95%RH-0%RH

10% (0%RH-90%RH-0%RH)

pasvep mara RH 5% (90%RH-95%RH 1 95%RH-90%RH)

HPLC
Jlns aHanmuza 4UCTOTHI M pacTBopumocTy ucnonb3oBaiun HPLC Agilent 1100/1260 u
noaApoOHbIH crocod ObuT mpueeneH B Tabmuie 20.

Tabmuua 20. Cnoco6 HPLC nist mpoBepKy 4UCTOTHI U PACTBOPHUMOCTH

Pazgen Yucrora | PacteopumocTs

Komonka Phenomenex Gemini C18 110A, 4.6x250 mm, 5.0 um
A:0.1% FA 8 H,0

Mobuneras dasa B: 0,1% FA B auetonutpune
Bpewmst (Mun) %B Bpewmst (Mun) %B
0,0 5 0,0 5

I'paguenTHas Tabnuna 20,0 100 7,0 100
20,1 5 7.1 5
25,0 5 10,0 5

Bpems BeimonHCHUS 25,0 muH. 10,0 mMuH.

Bpems mocta 0,0 muH. 0,0 muH.

CkopocTh moToKa 1,0 Ma/mMuH

HHBCIUPYEMbIH 00BeM 10 mxa

JUtrHa BOSTHEI AEeTEKTOpa Y& npu 254 am

TemmepaTypa KOIOHKH 30°C

Temneparypa obpasua RT

Paszbasurens ACN:H,O0(1: 1)

IC

Crnocob IC ans usmepenus conep:xanus Cl” Ob110 epeuncieno B Tabmuie 21.

Tabmuua 21. Cnioco6 IC ans usmepenus conepskanust Cl°

Pazmen 3Ha4YcHUe

Kononka Anamurnucckas kojgonka lonPac AS18 (4 x 250 mm)
Mobunbnag daza 25 MM NaOH

HHBCIUPYEMbIH 00BeM 25 MK

CKOpOCTh MOTOKA 1,0 sur/mun

HHBCIUPYEMBIH 00BeM - 50 MK

Temmeparypa sueikn 35°C

TemmepaTypa KOIOHKH 35°C

Toxk 80 MA

Bpems BeimonHeHUS 6,0 MuH

ITpumep 32. Ionyuenune kpucramamueckoi Gopmer B popmyasr IX

Kpucrammmyeckyro  ¢opmy B dopmynsr IX mnonydanm HarpeBaHuem oOpasua
kpuctanaeckoit ¢opmer A nmo 212°C, oxnaxkaenuem no 30°C mopx 3amwurToil asora u
SKCMoHMpoBaHHMeM Bo3nyxy. Yucrora mo HPLC wu  crexuomerpus (kuciorta: FB)
KpucTajnaeckoit ¢popmer B Obutn onpenenensr kak 97,86% miomanu u 0,86, COOTBETCTBEHHO.
ITatrepn XRPD nokasan Ha ¢ur. 40, a kxpussle TGA/DSC noka3ansl Ha ¢ur. 41. Pe3ynbrarsl
nokasanyu, 4to ¢opma B Obuta kpucramimueckoi ¢ morepeit macchl Ha 1,2% 10 MOCTHIKEHUS

150°C B TGA u Tpems sHIOTEpMHUUECKUMH nukamu ripu 161,4, 2322 u 262,3°C (nuk) B DSC.
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U3z-3a orpanndenHoi notepu maccel TGA u uncroro DSC nmo mocrmwkenust 150°C, ¢popma B
NPEANOJIOKHUTENBHO Oblta Oe3BOHON. [l McciaenoBaHus TEIUIOBOTO CUrHAJA, ObUT MPOBEAEH
skcnepuMeHT Harpesa. Kak mokasaHo B ¢wur. 42, popma B mpespammaercs B popmy I (popma 1
obcyxknaercss Oonee moapodno B Ilpumepe 38) mocie wHarpeBanusi mo 100°C wmm 170°C,
oxyaxaeHus 10 30°C mop 3aIuTol a30Ta U MOCIENYIOLIEro SKCIIOHUPOBAHUS BO3AYXY.

3nauenns nmukoB rpaduka XRPD, nokasanHoro Ha ¢ur. 40, npeacrasieHsl B Tabnuie 22
HIDKE.

Tabnuua 22. 3nauenns nukoB XRPD s kpucrammmueckoii Gopmer B popmyasr IX

IMonoxkenue [° 20] OTHOCHTEIBHAS HHTCHCHBHOCTS | %0]
9.8 2.40
12,0 100,00
13,8 25,37
17.2 12,82
17.7 13,85
18.8 2,52
19.8 38,56
20,7 3,48
21,1 6,60
21,9 2,68
22.6 7,05
23,3 92,78
24.4 21,44
24.8 23,23
26,3 13,18
27,0 3,20
27,7 6,15
28.3 2.26
28.9 14,47
29,9 8,96
30,2 2,79
31,5 1,89
36,1 3,11
37.8 1,64

ITpumep 33. Ionyuenune xkpucrammmueckoit popmer C popmyasl IX

Kpucrammueckyro ¢popmy C @opmyinsl IX nonydanu nodaBieHneM aHTHPACTBOPUTENS B
DMSO/H>0 npu komHaTHO#M Temmnepatype, u ero XRPD nokaszan Ha ¢ur. 43. Pesynbratet TGA
u DSC Ha ¢ur. 44 nokazanu norepro maccel Ha 3,1% mo 150°C u gBa SHIOTEPMUYECKHUX THKA
mpu 91,2 u 173,0°C. Tax kak conep:xkanue Cl° obpasua ¢opmer C cocraBmsuio 0,17%
(reopernueckoe coxep:kanne ClI° comu monO-HCI cocrasmser 10,8%), ¢dopma C Obuia
MOATBEP:KIeHa Kak (hopMa CBOOOTHOTO OCHOBAHUS.

3nauenns nukoB rpaguka XRPD, nmokaszanHoro Ha ¢ur. 43 npencrasieHsl B Tabmure 23

HIMXKE.



61

Tabmuua 23. 3nauenns nukoB XRPD s kpucrammmueckoii gopmer C popmyssr IX

TMonoxenne [° 20] OTHOCHTEIBHAS HHTCHCHBHOCTS [ %0]
9,5 10,95
11,7 19,10
12,3 38,53
13,4 19,21
14,6 99,67
15,8 37,90
16,7 79,33
17,2 16,59
17,8 8.43
18,4 6,88
19,5 41,44
20,3 9,55
20,7 21,39
21,4 4238
21,7 18,03
22,5 37,96
22,9 26,38
24,0 4,72
247 20,49
26,1 100,00
26,7 18,16
28,8 8.11
29.6 5,55
30,4 5,96
31,1 5,56
34,4 5,29
35,3 4,44
36,3 2,70
38,1 4,10

ITpumep 34. Ionyuenue kpucramamyeckoi popmel D u popmel F dpopmynsr IX

Kpucramummyeckyro  ¢opmy D dopmyner  IX mnonyuanm mnyreM  noOaBiieHUs
antupactoputens B cucreMme MeOH/IPAc mpu komHatHOH Temmnepatype. @opmy F dopmysl
IX monyuanu ¢ momourpto cycrnieHsun ¢opmel A B tosyose npu S0°C. Mx marrepust XRPD
nokasassl Ha ¢ur. 45 (popma D, Bepxumii rpaduk; popma F, HikHuUi rpaduk).

3nauenns nukoB rpaduka XRPD, mnokasannoro Ha ¢ur. 45 (dopmer D u F)
npencTaBiieHsl B Tabaune 24 u Tabmuie 25 Hinke.

Tabnuua 24 3navenus mukoB XRPD st kpuctammmaeckoit popmsl D popmyasr IX

IMonoxkenue [° 20] OTHOCHTEIBHAS HHTCHCHBHOCTS | %0]
6.8 19,59
10,2 16,65
12,0 71,32
12,3 43,00
13,8 100,00
15.4 26,66
16,6 12,89
18,2 48.41
19.8 13,71
21,7 78,63
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222 64.23
24.0 26,05
26.0 72.52
26.5 51.29
27.8 21,59
30,8 23,74
34.6 4.15

Tabnuua 25. 3nauenns nukoB XRPD mns kpucrammmueckoii popmel F ¢popmynsr IX

IMonoxkenue [° 20] OTHOCHTEIBHAS HHTCHCHBHOCTS | %0]
4.6 6.80
12,4 523
12,9 529
13.3 22.78
13.8 17,01
14.7 5.10
15.5 22.78
16.3 16.83
18.1 8.86
18.6 18,97
19.0 7.62
20.1 10,89
216 5.75
223 14.39
22.5 16.27
24,1 100,00
25.2 17.28
25.7 35.11
26.0 34.41
26.4 15.15
272 4.40
28.2 6.46
28.9 8.86
29.4 7.40
30,0 15,47
30.6 6,43
31.0 751
31.3 5.04
32.0 3.26
34.4 1.81
35.1 1.46
36.3 2.36
37.0 2.00
37.8 3.29

ITpumep 35. Ionyuenune kpucramamueckoit popmel E popmyier IX

Kpucrammaeckyro dopmy E dopmynsr IX monydann MeaneHHBIM BBbIMTAPHBAHHUEM B
cmecu CHCI/EtOH mpu xomuatHOW Temneparype. Yuctora mo HPLC u crexmomerpus
(xucnora: FB) xpucrammmueckoit ¢opmel E dopmyner IX Obumn onpenenensr xak 98,60%
miomanu u 0,91 coorBerctBenno. Ilarrepn XRPD mnoxkasan wa ¢ur. 46, a xpussie TGA/DSC
noka3aHsl Ha ¢ur. 47. Pe3ynbraThl mokasaiy, 4To KpHcTaminueckas ¢opma E nmeer motepro

maccol 1,5% no 130°C B TGA u nBa sanotepmudeckux nuka npu 182,0 u 242,7°C 8 DSC (nuk).
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Uz-3a orpanmuensoii mnorepu wmaccel TGA wu umcroro DSC pmo 170°C, ¢opma E
MPEINONIOKUTEIbHO Oblla Oe3poxHoM. st wiccnmemoBanus TeruioBoro curHama mpu 182,0°C
(mux) B DSC Obin1 mpoBeneH 3KcnepuMenT 1o HarpeBanuto. Kak nmokaszano Ha ¢ur. 48, ¢popma E
npespamqaercss B ruapat ¢opmel | mocne Harpesanust g0 195°C, oxnaxnenust no 30°C mon
3aI0UTON a30Ta M MOCJENYyILIero 3KCIOHWPOBaHUA BO3AyXy. OCHOBBIBasCb Ha TEIJIOBBIX
JAaHHBIX M 3KCIIEPUMEHTE M0 HarpeBaHuio, anruapun ¢gopmsel E Moxker npeoOpa3oBeIBaThCS B
HOBYIO Oe3BomHyro (opmy (3Hmorepmudeckuii curuaa DSC ~ 180°C moskeT ObITH CHUTHAJIOM
nepexona ¢Gopmbl), a 3aTeM aHrunpuaHas Gopma npespamaercs: B ruapar Gopmsl [ dmarogaps
B3aUMOJEHMCTBUIO C BJIArO¥ NPU BO3AECUCTBUU B YCIOBUAX OKPYXKAOILIEH CPEMbL.

3nauenns nukoB rpagpuka XRPD, moka3zanHble Ha ¢ur. 46 npencrasneHs! B Tadnuie 26,
HIDKE.

Tabnuua 26. 3nauenns nukoB XRPD s kpucrammmueckoii Gopmer E popmyser IX

Tonoxenue [° 260] OTHOCHTEIBHAS HHTCHCHBHOCTE [ %0]
11.8 29.29
14,0 18,45
15,1 12,00
17.2 2,51
18.2 0,97
19.9 3,73
20,6 2.90
21.4 1,43
24,0 3,14
25.8 100,00
27.8 2.34
29.1 2,06
332 1,16

ITpumep 36. Ionyuenne kpucrammmueckoit Gopmer G popmysr [X

Kpucrammmyeckyro dpopmy G dopmynsl [X monyyanu gepes cycnensuto 8 DMAc/H,O
(viv, 1:3) npu xomHaTHO# Temnepatype, u ero XRPD nokazan Ha ¢ur. 49. Pesynprarel TGA u
DSC Ha ¢ur. 50 moxasanum mortepro Maccel 3,7% BmioTh a0 200°C w omuH pe3Kwuii
sHpotepmuueckuii curnan npu 231,1°C (muk). Tak kakx conepxkanune Cl” B oOpasue ¢popmbr G
cocrasmwio 0,14% (teopernueckoe comepxkanue Cl™ comu moHo-HCI coctasmisier 10,8%), Obuio
MOATBEP:KIEeHO, 4T hopma G siBsieTcst GopmMoil CBOOOTHOTO OCHOBAHUSI.

3nauenns nukoB rpagpuka XRPD, nmokaszanHoro Ha ¢ur. 49 npencrasiensl B Tabmure 27
HITKE.

Tabmuua 27. 3nauenns nukoB XRPD s kpucrammueckoii popmel G popmyser IX

Iomoxenue [° 20] OTtHOCHTENBHAS HHTCHCHBHOCTS | %0]
6,6 1,33
9.8 3,80
12,2 47,25
13,1 66,55
13,4 46,87
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14.6 8.71
15.1 8,08
16,4 3,87
17.1 5,54
17.8 46,61
18,4 14,28
18,7 13,76
19.4 16,96
19,9 8,02
20,3 492
21,0 5.62
21,7 32.86
22.8 534
232 13,61
23.7 8.42
243 29,93
24.7 23,96
24,9 25,08
25.4 8,92
26,0 13,52
26,6 100,00
283 24,14
292 2,64
30,5 8,08
30,9 7.92
33,1 1,62
35,0 1,54
35,7 2,29

ITpumep 37. Ionyuenne kpuctammmueckoit opmer H popmynsr IX

Kpucrammmyeckyro ¢opmy H dopmyner IX monyuyanu MemieHHbIM BbITApUBAaHHEM B
cucreme auneron/MeOH npu xomuatHOH Temmepatype, u ero XRPD mnokasan Ha ¢ur. S1.
Uuncrora HPLC u crexuomerpus (kucnota: FB) ¢opmer H (810119-11-A4) Obim onpeneneHsl
kak 98,47% mmomanu u 0,91, coorBercrBeHHO. Kpusbie TGA u DSC (¢ur. 52) nokazanu
notepro Macchel 4,6% BmnoTh A0 120°C u Tpu sHAOTEpMUYecKuX nuka npu 90,4, 200,5 u 232,3°C
(nux). Kax nokasano B cniektpe 'H SIMP (dur. 53), 66110 06HapyskeHo 0,36 sksusanenta MeOH
(~ 3,40 macc.%). B couerannu ¢ TeM pakToMm, uTo nu3mMenenue ¢popmsl Ha Gopmy I Habmromanocy
nocine toro, kak ¢popma H Opina marpera no 120°C, oxnaxnena no 30°C mox 3amuroil a3ora

(¢ur. 54) u momBeprHyTa BO3AEHCTBUIO YCIOBUI OKpYXKarOIEH cpenpl, ObLIO MPEAOIOKEHO,

yro ¢opma H sBisiercst conpatom MeOH.

3nauenns nukoB rpaduka XRPD, nokasannoro Ha ¢wur. 51, npeacrasieHsl B Tadbmuie 28

HIMXKE.

Tabnuua 28. 3nauenns nukoB XRPD mns kpucrammueckoii popmel H popmyser IX

Ionoxenue [° 26]

OTtHOCHTEIbHAS MHTCHCUBHOCTE [ %0]

11,8 28.73
12,3 21,19
13.8 14,54
15,7 5.38
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16,9 16,03
20,6 473
21,7 100,00
232 17.57
24.7 12,94
25.7 58,09
26,7 6,83
27.8 9.32
28.1 9,00

ITpumep 38. Ionyuenne kpuctamamueckoit Gopmer I popmyser IX

Kpucrammyeckyro popmy I popmyner IX nonydanun HarpeBaHHEM KpUCTAJUTMYECKON
dopmer B dopmyasr IX mo 100°C, oxmaxaenwem no 30°C monx 3amuToil a3otra u
SKCMOHUPOBAHUEM IO Bo3zelcTBreM Bozayxa. Ero XRPD nokasan Ha ¢ur. 55. Yucrora HPLC
u crexuomerpus (kuciota: FB) kpucramnmuaeckoit popmsl I popmyner [X Obutu onpeneneHs! kak
97,94% momanu u 0,86, cooTBeTcTBeHHO. [TOCKONBKY KpuUCTaTU4Yeckyo ¢opmy I momydaau
nyTeM TBeprodasHoro nepexona Oe3BoxHoil popmbl B u Habmomammch motepst maccel 3,0%

(sxBuBasieHTHO 0,5 MOJSIPHOMN BOJIBI) € SHIOTEPMHYECKHM MUKOM ipu 62,0°C (nuk, dur. 56), To

dopma I, mpeAnoI0KUTENBHO SIBJISIETCS THIAPATOM.

3nauenns nukoB rpaguka XRPD, nmokazanHoro Ha ¢ur. 55 npencrasiensl B Tabmaure 29

HIMXKE.

Tabmuua 29. 3nauenns nukoB XRPD s kpucrammmueckoit gopmer I popmyser IX

IMonoxkenue [° 20] OTHOCHTEIBHAS HHTCHCHBHOCTS | %0]
11.4 4,60
12,1 35,57
12.4 89.18
13,6 8,36
13,9 14,40
14,2 10,59
14.8 6.38
16,8 9,64
17.2 41,23
17.8 21,69
18,7 10,82
19,1 9,61
19.9 15,55
20,7 27,63
21,2 8,33
21,7 12,83
22,2 10,01
22.8 18,37
23,3 100,00
24,1 9,53
24.9 41,18
25.4 52,09
25.9 10,04
27,0 26,02
28.3 14,09
29,0 11,22
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29.6 8,99
30,0 8,40
30,8 5.50
32.8 6,13
33,3 6,37
33,8 422
36,1 1,88
36,9 2,91
37.8 2,89

UToOBI AOTIOTHUTENBHO WASHTU(OHUIIMPOBATh KPUCTAILTHYECKYIO opmy | U uccienoBarhb
noBeneHue ee aeruapararuu, nposoamwsiu XRPD in-situ ¢ motokom Nz masi TOro, 4roObl
HaOmonaTh perunpatupoBaHHyro ¢opmy I, u npooaumm tect KF, urobsl noarBepants, Oblia
au moTepss Macckl TGA BbI3BaHa conmepskaHueM Bonbl Wi HeT. Kak mokasaHo Ha ¢ur. 57,
usMeHenne (Qopmbel 10 0Oe3BOAHON KpuCTauTM4eckoi ¢opmbl B Habmomanmoch ans
Kpuctaunaeckoit gopwmel I ¢ mponyskoii Nz B Teuenne npubnusutensHo 1,5 gaca. (30 °C/16%
RH). Kak nokaszano Ha ¢ur. 58 B kpucrajuimyeckoil ¢popme I HaOmonanace morepst Macchl OT
2,6% mo 120°C. Ha ocHoBanum pesynbrata KF, B kpucramummueckom obOpasue ¢opmbr [
HaOIIOAOCh  conep:kaHue BOIbl OKosio 3,48%. B couerannu ¢ u3MeHeHueM (opMmbl Ha
6e3Boanyo popmy B B motoke N, popma I Obi1a mneHTrdUIIIPOBaHA KaK THIPAT.

ITpumep 39. Ionyuenne xpucramamueckoit Gopmer J popmyasr IX

Kpucrammyeckyro ¢opmy J dopmyner IX mosnydanu MeAJeHHBIM BbITAPHUBAHUEM C
nocneayromiei BakyymHoi cymkoi npu 50°C B cucreme MEK/DMACc, u ee XRPD mnokasan Ha
¢ur. 59. Uucrora HPLC u crexuomerpus (kucnora: FB) kpucrammuueckoit Gpopmsl J hopmyibt
IX 6putn onpenenens kak 91,69% momanu u 0,90, coorBercrBeHHO. Pesynbratel TGA u DSC
Ha ¢ur. 60 nmokaszanu notepro Maccel oT 21,5% no 120°C u Tpu 3HAOTEPMUYECKUX MHUKA TPU
120,8, 197,8 u 221,5°C (nux). Kakx nokasano B cnextpe 'H SIMP (¢ur. 61), 66110 0OHAPYKEHO
4,9 sxBuBanenta DMAc (~ 56,51 macc.%). B couerannu ¢ Tem pakTom, 94TO H3MEHEHHE (POPMBI
cMecH Kpuctauinieckoi ¢opmsl 1 (BbineneHo) u kpuctamtnueckoil Gopmbl A Habmromanoch
MocJie TOro, Kak kpucraumndeckas Gopma J 6buta Harpera mo 130°C, oxnaxnena no 30°C mox
3aIIUTON a30Ta U MOABEPTHYTa BO3IEHCTBUIO YCIOBHI OKpYysKaromieit cpensl (pur. 62), ¢dopma J
MIPEATOJIOKHUTENIBHO SIBIIAETCS cojbBaTOM DMAC.

3nauenns nukoB rpaguka XRPD, nmokaszanHoro Ha ¢ur. 59 npencrasiens! B Tabmaure 30
HIDKE.

Tabmuua 30. 3nauenns nukoB XRPD s kpucrammmueckoit Gopmer J popmyasr IX

IMonoxkenue [° 20] OTHOCHTEIBHAS HHTCHCHBHOCTS [ %0]
4.6 18,19
11.8 8,94
12.8 9.10
13,8 87.83
14.6 29,55
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18.4 26,65
205 18,63
21,1 8.10
21,9 8,04
22.8 100,00
23.7 18,41
262 33,09
27.7 35,16
28.8 29,02
30,4 12,86
30,8 8.86
31,3 6,46
32.6 8,32
36,0 3,83

ITpumep 40. Ionyuenne xpuctammmueckoit popmer K popmynsr IX

Marepuan cBoOOIHOTO OCHOBaHMsA, NoJyueHHbIH B Ilpumepe 11, xapaxkrepusoBaiu
XRPD (¢ur. 63), TGA (¢ur. 64) u DSC (ur. 64). Dror Marepuan ObUl Ha3BaH
kpucraunaeckoit popmoii K popmynst IX. ITpu TGA nHaOmonanace notepst maccol ot 6,1% no
150°C, u pesynbrar DSC nokasan sHpotepMudeckue nukd npu 159,3, 176,2 u 278,4°C (nuk).
Uuncrora mo HPLC kpucrammmueckori popmsel K popmyner IX Obuta onpenenena xak 99,12%
TUTOLIA .

3nauenns mukoB rpaguka XRPD, nmokazanHoro Ha ¢ur. 63 mpencrasiaeHs! B Tadbmure 31
HIDKE.

Tabmuua 31. 3nauenns nukos XRPD mns kpucrammueckoii popmel K popmyser IX

IMonoxxenue [°20] OTHOCHTEIBHAS HHTCHCHBHOCTS | %0]
7.1 21,72
7.5 20,44
9.8 11,27
13,9 100,00
15,9 6,59
19,3 7.18
20,9 2.30
21,9 7.51
22.7 5.79
23,0 3,40
24,0 2,73
24.9 3,09
25.5 1,35
27.3 2,70
28.1 1,86
29.1 1,70
35.0 1,79

XOTsl BBIIEU3JIOKEHHOE OBLIO OMHCAaHO Oojiee MOAPOOHO C LENbI0 MILUTIOCTPALUU H
npumepa Ajid sACHOCTH U TMOHHMMAHHA, CHOCIUAINCT B I[aHHOfI O6J'IaCTI/I l'IOfIMeT, qTO
ONPCACICHHbIC U3MCHEHUA U MOI[I/I(bI/IKaL[I/II/I MOTYT 6bITb OCYLICCTBJICHBI HA IMPAKTUKE B paMKax
obbemMa mpuigaraemoi ¢dopmysel  u3o0pereHus. Kpome TOro, KaKIOblii  MCTOYHUK,

HpeHCTaBHeHHbIﬁ B JaHHOM JOKYMEHTEC, BKJIFOYUCH CCBIJIKOM B TOJIHOM OOBEME B TOH Ke
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CTCIICHH, KaK €CJIN OBl Ka)I(I[beI HMCTOYHUK ObLI OTACJIBHO BKJIKOYEH CCBUIKOI.
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DOOPMVIJIA U30BPETEHHMA

1. @apmarneBTHYECKH ITpUEMIIEMas COJIb, TTpeACTaBIeHHAs (HopMyInoi |

COOH

0 “"NH ® HX

F N
(D,

rae X npeacrasisier coboil papMaLeBTHUECKH PUEMIIEMbIH aHUOH MPOTOHCOAEP KALIeH
KHCJIOTBL

2. dapmaneBTUYECKH IpUEMIIEMasi COJIb o M. 1, rae ¢dapMaleBTHYECKH MPUEMIIEMBbIH
aHMOH MPOTOHCOAEPIKAIIEeH KUCIOTHl BBIOPAH W3 TPYIIBL, COCTOALIEH M3 Xyopuaa, Opomuna,
cynbhoHaTa, TO3UJIATA, ME3MJIATa, HUTPATA U aLeTaTa U UX KOMOWHALHUIA.

3. dapmaueBTHYECKU MpHUEMJIEMasi COJb MO M. 2, rae GapMaleBTHYECKH MPUEMIIEMBbI
aHNMOH MIPOTOHCOJEP KaIlel KUCIOTHI IPeCTaBIsIeT cO00H Me3nar.

4. dapmaneBTUYECKH TpUeMIIeMasi COJIb 10 M. 2, rae (papMaleBTHUECKH MPUEMIIEMbIH
AHNMOH MIPOTOHCOJEP KaIlel KIUCIOTHI MPEACTABISIET COOOH TO3MIIAT.

5. @apManeBTHUECKH MpHeMIIeMast COJb MO 1. 2, rae (apManeBTHYecKd NMpHueMIIeMbIH
aHMOH MIPOTOHCOJEPIKaIlel KUCIOTHI IPECTABISIET COO0H XIOpH.

6. dapmaneBTHYECKH ITpUEMJIEMas COJIb, TIpeacTasaeHHas Popmynoii Ib

COOH

" " (Ib),

rae Y npeactaBisier coO0i MyJIbTUITPOTOHHYIO KHUCIIOTY.

7. @apMaleBTUYECKU MpUeMIeMasi COJIb 1o M. 2, rae Y BBhIOpaH U3 TPYIIbI, COCTOSIIEH
u3 3TaH-1,2-mucyIb(QOKUCIOTHI, CEPHOUM KHUCIIOTHI, JIUMOHHOW KUCJIOTHI, MaJIEMHOBON KHCJIOTHI,
sIOJIOYHOM KHCJIOThI, BAHHOM KHCJIOTHI U I[aBEJIEBOM KUCIOTHI.

8. Cnoco® nonyuenust coenuneHust Gpopmyirer [X

COOH
P
7
F =N
(IX)
BKJTIOUAOII M

(a) xoHTakTHpOBaHKE coenuHeHus Gpopmybl 11



70

o O
AN w

¢ coenuHeHneM ¢opmysl 111

R'I/\/\R'I (IH),

NEPBbIM OCHOBAHHMEM M TMEPBbIM OPraHUYECKUM PpacTBOPUTENEM C IMOJYyUEHUEM
coenuHeHus Gpopmynl [V

@)
HO
© (Iv),

rae kaxpii R' nesaucumo npescrapnser co6oii ranored unu 3gpup cynbOKUCIOTHI,

(b) xoHTakTHpOBaHKE coenuHEeHUs HopMyIbl IV ¢ THIPa3HHOM U BTOPBIM OpPraHUYECKUM
pPacTBOPUTENIEM C MOJYYEHUEM COCTUHEHHUs (PopMyIbl V
HN \

|
N~

OH
V)
(c) xoHTakTHpOBaHME coenuHeHHst (opMynbl V C CyIb(pOHHUPYIOIIMM areHTOM HIIH

TaJIOTEHUPYIOIINM areHTOM C TOJyYeHHeM coenuHeHus popmynsl VI

HINN R2
N~
(VI),
rae R? npencrapaser coGoil ranoren umu 3Gup cyabpOKUCIOTHL,
(d) xoHTakTHpOBaHME coenuHeHus popmyiel VI ¢ coenuHennem Gopmyiner VII

COOR3

i “OH
F (VID),

BTOpPbIM OCHOBAHHUEM W TPETbUM OpPTraHUYCCKUM pPaCTBOPUTEIEM C TMOJNYUCHUEM
coennaeHus ¢popmynsl VIII

COOR?3

i (0] //NH
F

(VIID),
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rae R? BeiOpan u3 rpynmsl, cocrosimeii u3 Ci.12 ankuna, Ca.12 ankeruna, Co.12 alKUHUNA,
Css mukioankmna, Cs.12 TeTEPOLMKIOANKWIA, apujia M TeTepoapwia, KaKABIM W3 KOTOPBIX
SIBJIIETCSI HEOOSA3aTENbHO 3aMEIIIEHHBIM,

(e) konTakTHpoBaHue coenuHeHust popmyel VIII ¢ TpeTbuM OCHOBaHHEM C TIOJIYYEHUEM
coenuHeHus popmyunl [X.

9. Cnocob mo m. 8, oTnuuaromuiicss TeM, uto Kaxablii R! HezaBucumo BbiOpaH u3
TPYIIIBL, COCTOSALIEH U3 XJIOpHaa, OpOMUIa, TO3UIIATa U ME3HJIaTa.

10. Crioco6 o 1. 9, oTauyarommiics Tem, uto Kaxabii R' npencrasnser coboii Gpomun.

11. Cnocob mo n. 8, OTHMYAIOUIUICS TeM, YTO MEePBOE OCHOBAHUE MPEACTABJISIET COOOMU
kapOOHAT IEJIOYHOro MeTajuia, OMKapOOHAT MIEIOYHOTO METaJIa MJTH UX KOMOWHAIIUIO.

12. Cioco6 mo m. 9, OTAMYAIOMIUICS TeM, 4TO KapOOHAT LIEJIOYHOTO METaJlia BEIOMPAIOT
u3 rpymmel, coctosmen u3 LizCOs, Na2COs3 u KoCOs wnn nx koMOnHauuu.

13. Cnoco® mo m. 12, oTnuYarOmuics TeM, 4YTO KapOOHAT INEJOYHOro MeTajlia
npexacrasisier codoit KoCOs.

14. Cnocob mo m. 11, oTnmyaromumiics TeMm, 4ro OWKapOOHAT INEOYHOTO MeTajlia
BbIOMparoT u3 rpynmsl, cocrosmed u3 LIHCO;, NaHCO; u KHCOs3 nnn nx KoMOMHALTUHL.

15. Croco6 mo modomy u3 mm. 8-14, oTnUYarOIUIICS TeM, YTO NEePBbI OpraHMYeCKUi
pPacTBOPUTEINb PEACTABISIET COOON MOJISIPHBINA ANIPOTOHHBIN OPraHUYECKHA PAaCTBOPUTEND.

16. Ciocob mo m. 15, oTnUYaromuics: TeM, YTO NOJSIPHBIA OPraHMYECKUI pacTBOPUTEID
BbIOpaH W3 TPYIIIBI, COCTOSIIEH M3 alleTOHA, STWALETaTa, IUXJIOpMETaHa, Terparuapodypana,
auMeTHIpopMaMuaa U alleTOHUTPUIIA.

17. Ciocob mo n. 16, OTIMYAOIUACS TEM, YTO TOJSIPHBIA OpPraHMYECKUI pacTBOPUTEIDb
npeacTaBisieT COOOMH alleToH.

18. Cnoco6 no mobomMy u3 . 8-17, OTIMYAIOIIMNACSA TEM, YTO BTOPOH OpraHHYECKH
PacTBOPUTEINb IPEACTABISIET COOON MOJISIPHBINA MPOTOHHBIN OPraHUYECKHA PACTBOPUTEID.

19. Cnoco6 no n. 18, oTnHYaroImuACs TeM, YTO MOJSIPHBIA MPOTOHHBIA OpPraHUYeCKUH
pactBoputens npeacrassier coboii Ci-10-OH.

20. Cnoco6 mo m. 19, oTIHYAOIUACS TEM, YTO MOJSIPHBIA MPOTOHHBIA OpraHHYECKH
PacTBOPUTEINb IPEACTABIISIET COOOH 3TAHOI.

21. Cnocob no mrobomy u3 mm. 8-20, OTIUYAIOLIMIACS TEM, YTO CYJIb(OHUPYIOIIUI areHT
NPEeACTaBIsieT COOOM ME3NIT XJIOPU MITH TO3UJI XJIIOPUI.

22. Cnoco0 mo modomy u3 . 8-20, OTIMYAIOIIUICS TEM, YTO TAJIOTeHUPYIOIIHHA areHT
BbIOpaH u3 rpymmsl, coctoseit u3 PBrs, PCls, PCls, SOBr;, PBrs u SOCL.

23. Cnoco® mo 1. 22, OTIMYAOLUICS TEM, YTO TaJOTCHUPYIOIIUM areHTOM SIBJISIETCS

PBrs.
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24. Cnoco6 no mo6omMy u3 mn. 8-23, oTnuuaromuiicss TeM, 4To R? BeIOpaH M3 rpynmsbl,
cocrosieit u3 xuopuaa, OpoMuaa, To3uIaTa U ME3UJIaTa.

25. Cnocob no m. 24, oTnuyaromuiics TeM, uto R? npencrasiser coboii Br.

26. Cnocob mo mrobomy u3 mm. 8-25, OTIMYAOIIMHCSA TeM, YTO BTOPOE OCHOBAaHHE
npencrasisier cobol kapOOHAT IEIOYHOr0 MeTajuia, OMKapOOHAT MIENOYHOrO MeTalljia MU MX
KOMOMHALHIO.

27. Cmoco® mo m. 25, OTIMYAKIIMICA TeM, 4YTO KapOOHAT WIEJIOYHOTO MeTajuia
BbIOMparoT U3 rpynmsl, cocrosmed u3 LixCOs3, Na2COs u K2CO; mmu ux koMOMHALTNY.

28. Cmoco® mo m. 27, OTIMYAKIIMICA TeM, 4YTO KapOOHAT WIEJIOYHOTO MeTajuia
npexacrasisier codoit KoCOs.

29. Cnocob mo m. 25, oTiMYaroIuiicss TeM, 4To OuKapOOHAT IIENIOYHOrO MeTajuia
BbIOMparoT u3 rpynmsl, cocrosmed u3 LIHCO;, NaHCO; u KHCOs3 nnn nx KoMOMHALTUHL.

30. Crocob no moboMy u3 mm. 8-29, OTIIMYAKOLINICS TeM, YTO TPETUH OPraHMYECKHi
pPacTBOPUTENb PEACTABISIET COOON MOJISIPHBIN AlPOTOHHBIN OPraHUYECKHA PACTBOPUTEND.

31. Coco6 no m. 30, OTINYAOLIUICS TeM, YTO TMOJSPHBIA OPraHUYECKH PACTBOPHUTENb
BbIOpaH W3 TPYIIIBI, COCTOSIIEH M3 alleTOHA, STWiALeTaTa, AUXJIOpMeTaHa, Terparuapodypana,
auMeTwiIhopMaMuaa, IMMETHICYIb(POKCHIA U AllETOHUTPHJIA.

32. Crocob no m. 31, oTIUYaromuicst TeM, YTO MOJSIPHBIA OPraHUYECKHH PaCTBOPHUTENb
npeacTasisier co0oi TUMeTHIGOpMaMU.

33. Cnocob no m. 31, oTMYaromuiicst TeM, YTO MOJSIPHBIA OPraHUYECKH PaCTBOPHUTENb
npeacTaBisieT coO0H AMMETHUIICYIb(OKCHI.

34. Cnocob no moboMy u3 . 8-32, oTiuyaromuiics TeM, uto R? mpencrasnser co6oii
Ci8 ankun.

35. Cnioco6 no 1. 34, ornuuaromuiics TeM, uto R* npexncrasnsier coboii meTu.

36. Cnoco® mo mobomy u3 mm. 8-35, OTIMYANOIIUIICS TE€M, YTO TPETbe OCHOBAHUE
npeacTaBisieT COOOH MHIPOKCHA MeTallIa.

37. Crioco0 1o m. 36, OTIUYAIOIIUIACS TE€M, YTO THAPOKCH] METaljia MPEACTaBIsIeT coO0H
TUJIPOKCH] IIEJIOUHOTO MeTaJlIa.

38. Croco6 no 1. 37, OTAMYAOIUICS TeM, YTO THIPOKCU] IIEJIOYHOTO MeTajula BEIOpaH
u3 rpynmnsl, cocrosimeit n3 LiOH, NaOH, KOH, RbOH u CsOH.

39. Cnoco® mo m. 38, OTIMYAIOMIMICS TEM, YTO THUAPOKCHI MIEJOYHOrO MeTajia
npezncrasisier codoit LiOH.

40. Cnocob mo m. 38, OTIUYAIOIIUNCS TEM, YTO THIPOKCHHA IIEJIOYHOTO MeTajiia
npezacrasisier codoit NaOH.

41. Kpucramnmueckass ¢opma A ¢opmynsl IX, xapakrepusyromascs MNaTTePHOM
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MOPOIIKOBOH PEHTIEHOBCKOM MU(ppaKIINK, BKIFOYAOImUM ik npu 12,0, 21,8, 25,9, 26,7 u 27,9
rpanyca 26 (£ 0,2 rpaayca 20).

42. Kpucramnmueckass ¢opma A ¢opmynsl IX, xapakrepusyromascs MNaTTePHOM
MOPOLIKOBOH PEHTTEHOBCKOM MU(PAKLINH, IO CYIECTBY COOTBETCTBYOLTNM (ur. 31.

43. Kpucrammnueckas popma A popmyinsl IX mo . 41 umm 42, koTopas 1O CyIIECTBY HE
BKJIFOYAET JIPYTUX KPUCTAIUTMYECKUX MIH aMopdHbIX hopm Popmyisr [X.

44. Kpucrammudeckast popma A ¢opmyisl IX no modomy u3 . 41-42, TONOJHUTETBHO
XapaKTepU3yIoIascs MOTepell mMacchl B nuama3oHe oT okojo 0,7% nmo oxomno 1,9% mpu
HarpeBaHuu 10 okoJio 150°C, 4To u3MepeHo TepMOrpaBUMETPUUECKUM aHATU30M.

45. Kpucrannmueckass gopma A ¢opmynsl IX mo m 44, B KOTOPOH moOTEpst MacCCh
cocrapiisieT okoJo 1,3%.

46. Kpucranmudeckast popma A opmyibl [X, xapakTepu3yromascs MOTJIOMEHNEM BOIbI
okono 1,6% mpu 25°C/otHOCHTenpHON BiaxkHoctH 80% (RH) mocne mpoxoskneHus
OMHAMUYECKOrOo  LHUKJIa  copOdumum  mapa, KOTOPBIA  BKJIIOYAET  IMPEIBAPUTENBHOE
ypaBHoBewmuBanue npu 0% RH.

47. Kpucranmmueckast popma A ¢opmyisl IX, Xxapakrepusyromascs yBeJTUIeHUEM MEHee
yeM 2,5% 1o macce mociie MpOXOKASHUsS TUHAMUYECKOro LUKJIa copOuuu mapa ot okojio 0%
otHOcuTeNnbHOH BaxkHocTH (RH) o okomno 90% RH.

48. Kpucramumveckas ¢opma A dopmynsl X, umeromas npoduiab ITUHAMHYECKON
copOIMH MapoB., Mo CYIIECTBY, KaK MoKa3aHo Ha ¢ur. 37.

49. Kpucrammnueckas popma A dpopmyisl [X no modomy u3 nn. 41-45, nonogHUTENBHO
XapaKTepusyromasicss TepMorpammoin nuddepeHnanbHON CKaHUPYIOIMEH KaJOPUMETPUH,
BKJIIOUAIOLIEH SHAOTepMUYECKUe MUKHU NpU TemnepaTtype okojo 211-214 u 237-239°C.

50. Kpucrammuueckas gopma A dopmynsl IX mo m. 49, roe ykaszaHHas TepMorpamMma
middepeHInaNbHON CKAaHUPYIOIIEH KaJOPUMETPUH BKIIOYAET HSHAOTEPMHUUECKHE TMHKH OKOJIO
11,7,212,6 nu 237,3°C.

51. Kpucrammmveckas ¢opma B dopmyner [X, xapakrepu3yromascs MaTTepHOM
MOPOIIKOBON PEHTreHOBCKOH Audpakumu, cogepxamum nuku npu 12,1, 13,9, 19,8, 23,3 u 24,4
rpanyca 26 (£ 0,2 rpaayca 20).

52. Kpucrammmdeckas ¢opma B dopmyner [X, xapakrepu3yromascs MaTTepHOM
MOPOLIKOBOH PEHTTEHOBCKOM MTU(PAKLINH, IO CYIECTBY COOTBETCTBYOLTNM (ur. 40.

53. Kpucrammueckas popma B popmynsr IX mo n. 51 mnm 52, xotopas 1Mo cymecTBy He
BKJIFOYAET IPYTUX KPUCTAIUIMIECKUX MU aMOpQHBIX popm popmyinsl [X.

54. Kpucrammmueckas ¢opma B dopmynsr IX mo m 51 wnmm 52, nOmosHUTENBHO

xapaktepusytouiasics: norepeit Maccol ot 0,6 1o 2,0% npu Harpesanuu 1o 150°C, uro nusmepeHo
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TEPMOIrPaBUMETPUYECKUM AHATIU3OM.

55. Kpucrammmueckas ¢opma B dopmynsr IX mo m 51 wnmm 52, nOmosHUTENBHO
XapakTepusyouiasicsi norepeii maccol okojo 1,2% npu HarpeBaHuUH O TEMIEPaTyphbl OKOJIO
150°C, 4T0 H3MepeHo TEPMOTrPaBUMETPHUUECKUM aHATHU30M.

56. Kpucranmmueckast popma B popmyner IX mo mobomy u3 nm. 51-54, nonosHuTENsHO
XapaKTepusyromasicss TepMorpammoin nuddepeHnanbHON CKaHUPYIOIMEH KaJOPUMETPUH,
BKJIIOUAIOLIEN SHAOTepMUYeCcKUe MUKU NpU TemnepaTtype okojio 161,4, 2322 u 262,3°C.

57. Kpucrammmueckas ¢opma E ¢opmyner [X, xapakrepusyromascs NaTTepHOM
MOPOIIKOBON pPEHTreHOBCKOW audpakumu, comepxkamum nuku npu 11,9, 14,0, 15,1 u 25,8
rpanyca 26 (£ 0,2 rpaayca 20).

58. Kpucranmmueckas ¢opma E dopmyner IX, xapakrepusyromascs NaTTEPHOM
MOPOLIKOBOH PEHTTEHOBCKOM MU(PAKLINH, IO CYIECTBY COOTBETCTBYIOIIHNM (ur. 46.

59. Kpucrammueckas ¢opma E popmyner IX mo n. 57 unu 58, xotopas mo cyIiecTsy He
BKJIFOYAET IPYTUX KPUCTAIUIMIECKUX MU aMOpQHBIX popm popmyinsl [X.

60. Kpucrammueckas ¢opma E dopmynsr IX mo m 57 umm 58, monojgHHMTENBHO
XapaKkTepusylollascss mnotepeil maccbl B jauanasoHe oT okoio 0,5 no oxono 2,5% mnpu
HarpeBaHuu A0 0kojo 150°C, 4To u3MEepeHoO TEPMOTPaBUMETPUIECKUM aHATU30M.

61. Kpucrammueckas ¢opma E dopmynsr IX nmo m. 57 wumm 58, monojmHHMTENBHO
XapakTepusyouiasicsi norepeil maccol okojio 1,5% npu HarpeBaHUU 1O TeMIEpaTypbl OKOJIO
150°C, 4T0 N3MepeHo TEPMOTrPaBUMETPHUUECKUM aHATU30M.

62. Kpucrammueckas ¢popma E popmyser [X mo modomy u3 nm. 57-60, 1OTOTHUTENBEHO
XapakTepu3yIoIascs TepMorpaMmor audQepeHranbHOl  CKaHUPYIOWEH KaJOpHMETPHH,
BKJIFOHAIOIIEH SHIOTEPMUYECKHE TUKU TP TemnepaType okojio 182,0 u 242,7°C.

63. Kpucrammueckas ¢opma [ dopmynsl IX, xapakTepusyrommascs NaTTEPHOM
MOPOIIKOBON PEHTTeHOBCKOH Audpakiuy, coaep:kamum nuku npu 12,5, 17,3, 23,4, 25,0 u 25,4
rpanyca 26 (£ 0,2 rpaayca 20).

64. Kpucrammueckas ¢opma [ ¢opmyner IX, xapakrepusyrommascs NaTTEPHOM
MOPOLIKOBOH PEHTTEHOBCKOM MTU(PPAKLINH, IO CYIIECTBY COOTBETCTBYIOLTUM (ur. 55.

65. Kpucrammueckas popma I popmyner IX no m. 63 wnu 64, koTopasi Mo CyIIecTBY He
BKJIFOYAET IPYTUX KPUCTAIUIMIECKUX MU aMOpQHBIX popm popmyinsl [X.

66. Kpucrammmueckass ¢opma I ¢opmynsr IX mo m 63 wimm 64, HONOJIHHUTENBHO
XapakTepusyromascs norepei maccol ot 2,5 mo 3,5% npu HarpeBanuu 10 okojio 120°C, dro
HU3MEPEHO TEPMOTPaBUMETPUYECKUM aHAIU30M.

67. Kpucrammmueckass ¢opma I ¢opmynsr IX mo nm 63 wimm 64, AONOIHUTEIHHO

XapaKkTepU3yroIascs norepeil Maccbl okoyo 3,0% mnpu HarpeBaHWU IO TEMIEPATYPbl OKOJIO
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120°C, 4T0 N3MepeHO TEPMOTrPaBUMETPHUUECKUM aHATHU30M.

68. Kpucrammnaeckas gopma I popmynsr IX no mobomy u3 nm. 63-66, TOMOTHUTENBHO
XapakTepusyroIascs TepMorpamMmor auddepeHInanbHOR CKAaHUPYIOLIEH KaJIOPUMETPHUH,
BKJIIOUAIOLIEH SHAOTepMUYeCcKUe MUKU NpU TemnepaTtype okojo 62,0 u 158.4, 215,7°C.

69. Kpucrammueckas ¢opma H ¢opmynsr IX, xapakTepusyromascs NaTTEPHOM
MOPOIIKOBON PEHTreHOBCKOH Audpakumu, coaepxammmM nuku npu 11,9, 12,3, 21,7, 23,3 u 25,8
rpanyca 26 (£ 0,2 rpaayca 20).

70. Kpucranmmueckas ¢opma H ¢opmynsr IX, xapakTepusyromascs NaTTEPHOM
MOPOLIKOBOH PEHTTEHOBCKOM MU(PAKLINH, IO CYIECTBY COOTBETCTBYIOLTNM (ur. S1.

71. Kpucranmmueckast popma H popmyner IX mo n. 69 unm 70, koTopasi o CyIiecTBy He
BKJIFOYAET IPYTUX KPUCTAIUTMYECKHUX HIIH aMOpdHBIX Popm dopmyinsl [X.

72. Kpucrammmueckas ¢opma H dopmyner IX mo mm. 69 wnm 70, AONOIHUTETBHO
XapakTepusyrouiasics norepeit Maccol ot 3,5 1o 5,5% npu Harpesanuu 10 150°C, uto usmepeHo
TEPMOIrPaBUMETPUYECKUM AHATIU3OM.

73. Kpucrammmueckas ¢opma H dopmyner IX mo nm. 69 wmmu 70, HOMOJIHHUTENBHO
XapakTepusyrouiascsi norepei maccbl okojio 4,6% mnpu HarpeBaHUU 1O TEMIEPaTypbl OKOJIO
150°C, 4T0 H3MepeHo TEPMOTrPaBUMETPHUUECKUM aHATHU30M.

74. Kpucranmmueckast popma H dopmyast IX o mrodomy u3 nm. 69-73, TOTOTHUTENBEHO
XapaKTepusyromasicss TepMorpammoin nuddepeHnanbHON CKaHUPYIOIMEH KaJOPUMETPUH,
BKJIOUAIOLIEH SHAOTepMUYeCcKUe MUKU Npu Temnepatype okojo 90,4 u 200,5, 232,3°C.

75. Kpucrammmueckas ¢opma J ¢opmyner IX, xapakTepusyromascs MaTTePHOM
MOPOIIKOBOH PEHTreHOBCKOH Audpakumu, coaepxamum nuku npu 13,8, 14,7, 229, 26,2 u 27,7
rpanyca 26 (£ 0,2 rpaayca 20).

76. Kpucrammuueckas ¢opma J ¢opmyner IX, xapakTepusyroImascs MaTTePHOM
MOPOLIKOBOH PEHTTEHOBCKOM MTU(PPAKLINH, IO CYIECTBY COOTBETCTBYIOLTUM (ur. 59.

77. Kpucrammnueckas ¢popma J ¢opmynsl IX o n. 75 mwnum 76, koTopas 1o CyIIeCTBY HE
BKJIFOYAET IPYTUX KPUCTAIUIMIECKUX MU aMOpQHBIX popm popmyinsl [X.

78. Kpucrammnueckas ¢opma J ¢opmynsl IX mo mm 75 wnmm 76, HOTOJHHUTENBHO
XapaKTEepPU3YIOIAsAcs TOTeped MacChl B nuama3oHe OT okono 17,5% mno okomo 24% mnpu
HarpeBaHuu 10 okoJio 120°C, 4To u3MepeHo TepMOrPaBUMETPUUECKUM aHATU30M.

79. Kpucrammmueckas ¢popma J ¢opmynsl IX mo mm 75 wnmm 76, HOTOJHHUTENBHO
XapaKTepU3yIoIasics notepei Macchl 0kojo 21,5% mnpu HarpeBaHWU A0 TEMIIEPATypPbl OKOJIO
120°C, 4T0 N3MepeHO TEPMOTrPaBUMETPUUECKUM aHATU30M.

80. Kpucrammnueckas popma J popmyier IX no modomy u3 nm. 75-79, nonosHUTENTHEHO

XapakTepu3yIoIascs TepMorpaMmor audQepeHranbHOl  CKaHUPYIOWEH KaJOpHMETPHH,
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BKJIIOUAIOLIEH SHAOTepMUUecKue MUKU Npu Temnepatype okojo 120,8 u 197,8, 221,5°C.

81. Kpucramumueckas ¢opma K dopmynsr IX, xapakrepusyromasicss MaTTepHOM
MOPOIIKOBOH PEHTTeHOBCKOU audpakimu, comepkamum muku npu 7,2, 7,6, 9,9, 14,0 u 19,3
rpanyca 26 (£ 0,2 rpaayca 20).

82. Kpucramumueckas ¢opma K dopmynsr IX, xapakrepusyromascss MaTTepHOM
MOPOLIKOBOH PEHTTEHOBCKOM MTU(PPAKLINH, IO CYLIECTBY COOTBETCTBYIOLTUM (ur. 59.

83. Kpucrammueckas popma K ¢popmysner [X no n. 81 mnm 82, koTopast o CyIiecTBy He
BKJIFOYAET IPYTUX KPUCTAIUIMIECKUX MU aMOpQHBIX popm popmyinsl [X.

84. Kpucrammmueckas ¢opma K dopmynsr IX mo nm 81 wmm 82, nomonHUTENBHO
XapakTEepU3YIOLascs MOTepel Macchl B auanasoHe oT okojo 5,0% no okxomo 7,0% mpu
HarpeBaHuu 10 okoJio 120°C, 4To u3MepeHo TepMOrPaBUMETPUUECKUM aHATU30M.

85. Kpucrammmueckas ¢opma K dopmyner IX mo nm 81 wunm 82, nomoiHHUTENBHO
XapaKTepu3yIollascs moTepei Macchl B [uanaszoHe OT Okojo 6,1% mnpu HarpeBaHUHM [0 OKOJIO
120°C, 4T0 N3MepeHO TEPMOTrPaBUMETPHUUECKUM aHATHU30M.

86. Kpucrammueckas gopma K popmynsr IX no modomy u3 nm. 81-85, nononHurensHO
XapaKTepusyromasicss TepMorpaMmon nuddepeHuanbHON  CKaHUPYIOIEH KaJOPUMETPUH,
BKJIIOYAOIIEH 3HI0TepMUudeckue nuku mpu 159,3 u 176,2, 278,4°C.

87. Kpucrammueckas ¢opma C ¢dopmyner [X, xapakrepu3yrowascs MaTTEPHOM
MOPOIIKOBOH PEHTTEHOBCKOM Mudpakiuy, BKIro4aromem nuku mpu 14,6, 16,8, 19,5, 20,7 u 22,5
rpanyca 26 (£ 0,2 rpaayca 20).

88. Kpucrammueckas ¢opma C ¢dopmyner [X, xapakrepu3yrowascs MaTTEPHOM
MOPOLIKOBOH PEHTTEHOBCKOM MTU(PAKLINH, IO CYIIECTBY COOTBETCTBYIOLTUM (ur. 43.

89. Kpucrammueckas popma C popmymnsl IX mo n. 87 wnu 88, koropas 1o cyIecTBy He
BKJIFOYAET IPYTUX KPUCTAIUTMUECKUX WM aMOpdHBIX Gopm Gopmyisl [X.

90. Kpucrammmueckass ¢gopma C dopmyner IX mo nmn.87 wnm 88, monmosHHTENBHO
XapakTepusyroliascs norepei maccel B auanasone ot 2,0% 1o 4,0% npu Harpesanuu 1o 150°C,
YTO U3MEPEHO TEPMOTIPABUMETPUUECKUM aHATIU30M.

91. Kpucrammyeckas ¢opma C ¢opmynsl IX mo nm 87 wmm 88, nOmoNHUTENHHO
XapakTepusyouiasicsi norepeii maccol okojio 3,1% npu HarpeBaHHUH O TEMIEPaTypbl OKOJIO
150°C, 4T0 H3MepeHo TEPMOTrPaBUMETPHUUECKUM aHATHU30M.

92. Kpucrammueckas ¢popma C dopmynsl IX no modomy u3 nm. 87-91, 1onoaHUTENBEHO
XapakTepusyroIascs TepMorpamMmor auddepeHnnasbHON CKAaHUPYIOWEH KaJOpHMETPHH,
BKJIIOUAIOLIEN SHAOTepMUUeCcKre MUKU NpU TemnepaType okojo 91,2 u 173,0°C.

93. Kpucrammueckas ¢opma G ¢opmynsl IX, xapakTepusyroomascs NaTTEPHOM

MOPOIIKOBOH PEHTreHOBCKOH Audpakumu, coaepxammumM nuku npu 12,3, 13,2, 13,4, 17,8 u 26,6
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rpanyca 26 (£ 0,2 rpaayca 20).

94. Kpucrammuueckas ¢opma G dopmynsr X, xapakTepusyromascs MNaTTEPHOM
MOPOLIKOBOH PEHTTEHOBCKOM MU(PaKLNH, IO CYIECTBY COOTBETCTBYIOMIUM (ur. 43.

95. Kpucranmueckast popma G popmynet IX mo m. 93 unm 94, koTopast 1o CyIIeCTBY He
BKJIFOYAET IPYTUX KPUCTAIUIMIECKUX MU aMOpQHBIX popm popmyinsl [X.

96. Kpucramumveckas ¢opma G dopmyner IX mo m 93 unm 94, HOMOTHHUTENBHO
XapaKTEepU3YIOLascs MOTepel Macchl B auana3oHe oT okojo 1,7% no oxomno 2,7% mpu
HarpeBaHuu 10 okoJio 200°C, 4To U3MepeHO TEPMOTrpaBUMETPUUECKUM aHAJU30M.

97. Kpucramumveckas ¢opma G dopmyner IX mo m 93 unm 94, HONOJIHHUTENBHO
XapakTepu3yrowascs morepeil Maccol okono 3,7% mpu HarpeBanun a0 okoyio 200°C, uto
HU3MEPEHO TEPMOTPaBUMETPUYECKUM aHAIU30M.

98. Kpucranmmueckast popma G dopmyasl IX o modomy u3 nm. 93-97, nonoaHUTENBHO
XapakTepu3yIoIascs TepMorpaMmor audQepeHranbHOl  CKaHUPYIOWEH KaJOpHMETPHH,

BKJIFOYAIOIIEH HIOTEPMUYECKHE MUKU MTPHU Temnepatype okoio 231,1°C.
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PRS Cobaku,
1 nenn, camen
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*AUC He BKIIIOYAET OKUIAEMOE
Tmax npu 1 v AUC, paccuuras ¢
nomoiso MS Excel

dur. 3D



PRS Cobakn,
1 nenb, caMKa

= 10000 4
=z ;
~ ]
I ]
L -
2

G )
=

=

= 1000 —
= ]
= :
5 .
o

fa N
5 .
=

g

i 100

7/53

caMKa 5 MI/Kr
......... camka 20 Mr/kr

----- camka 20 MI/KT, Kafcyna

PRS Co0Gaxn, 1 geun, caMmxa
C max Cmin (24 |AUC (24 9)
4)
(ar/™MUIT) (aT/™MIT) (ar/M™MIT)
n=2+SD | n=24SD n=2
Ilo. 5 Mmr/kr
2945+ 63,6 1440+ 42630 +
594,0 7566,0
ITo. 20 mMr/kr
8315+ 1410+ 61625 -
5494.2 353.6 6257.9
IT.0. 20 mr/kT, Karnicyna
9485 =+ 1955+ 671603 =
1718.3 106,1 1979,9

* AUC ne Briogaer oxugaeMoe Tmax
npu 1 1 AUC, paccunTaH ¢ OMOILBIO
MS Excel

odur. 3F



Panalytical X-Pert Pro MPD PW3040 Pro

Pentrenopckas TpyGka: Cu(1.54059 A) Hampsrerme: 45KV Ciuna Toka: 40 mA Jlnanason ckanmposarws: 1.00-39.99 ‘20 pasmep mara 1001720
Bpemst c6opa: 717 s Cropocts ckanuposanus: 3.3/min  Mlens: DS: 1/2°  SS: null Bpems obopora: 1.0 § pexum: Tepenaga

866606 470957, 7055-90-02 AG10
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% J
10094 T —_—
- ? war -8.9e-03 %

98- -1.0e-03 mg
. Jlesslii npenent 29.5 °C
Ipassiit npenen 157.8 °C

92| O6pasenr: 871262, 470957, AG10, 7055-90-02, 11.2240 mg
4 Metox: 25-350-10 (50N2)

90- dt1.00s

4 [1]25.0.350.0 °C, 10.00 K/mum, N2 50.0 mur/mus

88+ CI/IHXpOHI/ISaHI/Iﬂ BKJIIOYECHA

41 Tlonwzosarens: kleach
' | ! | ! I ! | ¥ | ! |
40 60 80 100 120 140

1 I 1 I Ll I Ll l Ll l LI I Ll l 1 l Ll l Ll ' 1
160 180 200 220 240 260 280 300 320 340°C

Wgh-1 7
i nosisnenue 228.9 °C
0-
N\
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2]
i skcTparnonupoBanubiii muk 163.4 °C 232.9 °C
-3+

| | 1 | [ 1 [ | T
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C
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Panalytical X-Pert Pro MPD PW3040 Pro

Pentrenorckas Tpy6ka: Cu(1.54059 A) Hanpskenne: 45 KV Cira Toxa: 40mA Jlnanason ckanuporarms: 1.00-39.99 20 pasmep mara: 001720
Bpewms coopa: 717 s Cropocts ckanuposanus: 3.3/min Wlemns: DS: 1/2°  SS: null Bpems obopora: 1.0s pexum: [epenaua

868026 471679, 7055-90-16 AG10
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HHTCHCUBHOCTDH
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750+
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l
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5 10 15 20 25 30 35
0-20 (deg)
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?war -11%
-1.3910 mg
Jleswrit ipenen 31.1 °C

A 3‘ . IIpaserit nmpenen 178.1 °C

1007 \
95
90- \ .
E Ob6pasert: 871263, 471679, AG10, 7055-90-16, 12.6970 mg
85— Merox: 25-350-10 (50N2)
4 dt1.00s
80-] [1]1 25.0.350.0 °C, 10.00 K/muw#, N2 50.0 mur/mun
- CunxpoHM3aLHs BKIIIOYCHA
1 [ombzosarens: kleach
¥ I L) ' ) ' ¥ ' ¥ I T I ) ' 1 l 1 I ) I L) l T I 1 I ) I L) l i I 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C
WgA'1: moaBicHueS 309.2 °C
0
-
-1 —: IKCTPAIIOIIMPOBAHHBIN ITHK 138.9 °C
_2_: ‘
3 : skcTpanonuposantbiii nuk 163.4 °C 312.9 °C

I 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C

dur. 7
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Panalytical X-Pert Pro MPD PW3040 Pro

Pertrenosckas Tpy6ka: Cu(1.54059 A) Hampskerne: 45 KV Ciuna Toxa: 40mA Jlnanason ckarmposarms; 1.00-39.99 20 pasmep mara 1001720
Bpews coopa: 7178 Cropocts ckanuposanus: 3.3/min Iens: DS: 1/2°  SS:null spems obopora: 1.0 s pexum: Mepenaua

868819 472090, 7055-90-19 AG10
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-
-t

100 !
. war -0.2 %
i Jlemniii ipenen 42.2 °C
95 Ipassiit mpenen 127.4 °C
| O6paszerr: 871546, 472090, AG10, 7055-90-19, 9.4870 mg
90— Meroxn: 25-350-10 (50N2)
-4 dt1.00s
7 [1]125.0.350.0 °C, 10.00 K/mum, N2 50.0 mur/Mun
1 Cunxponusauuns sxnrouena
85— Ilome3orarens: kleach
1] l 1 I T I T l 1] l 1 I 1 I T I T l I l 1 l 1 I 1 I I I I l H I L}
Wgh-11 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C ..
-17 w
i o1
N @
O': nosiBIIeHue 154 .0 °(§[ OABICHHCTT4.6 °C
I\
-1 _: o -
] 3KCTPANOJINPOBAHHBIN MUK 157.9 °C Y
-2
-3 skcTpanosmposarubii muk 163.4 °C 177.3 °C
= i I L) I L) l L) l 1 l 1 I L) I L) l 1 l L) I i l i I L) I L) l i l T I 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C

dur. 9



uaTeHcuBHOCTH (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro ‘
Pentrenonckas TpyGka: Cu(1.54059 A) Hanpskenne: 45kV Crna toka: 40 mA [{uanason cxanmposanns: 1.00-39.99 20 pasmep mara:0.01726

Bpewms c6opa: 7178 Cropocts ckanuposanus: 3.3'/min Mlens: DS: 1/2°  SS:null spems oGopora: 1.0 s pexum: [epenaua
868820 472091, 7055-90-12 AG10
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%
1003 - .
? war 84.8e-03 %

8.0e-03 mg
Jlesrlii ipenen 33.2 °C

ITpaseiii nmpenen 160.0 °C
Ob6pazert

95

©

0

o]

> Merogr 25-350-10 (50N2)

dt1.00s
[1125.0.350.0 °C, 10.00 K/mum, N2 50.0 mi/muu
CHHXPOHH3AIHS BKITIOYEHA

TTonssosarens: kleach
' | ' | ' | ' |
40 60 80 100

(o]

_: Oo6pazerr: 871265, 472091, AG10, 7055-90-12, 9.4360 mg
0

75

i I 1 I 1 I 1 I 1 I i I i I i I i I 1 I 1 I 1 l 1
WaA1 120 140 160 180 200 220 240 260 280 300 320 340°C
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e ]
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I
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sxcrTparonuposanubiii muk 163.4 °C 205.3 °C
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untencusHocTh (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
Pentrenonckas Tpy6ka: Cu(1.54059 A) Hanpskenne: 45 kV Cunma toka: 40 mA  Juanason cxamupoanus: 1.00-39.99 20 pasmep mara:(0.0172 6

Bpewms c6opa: 717 s Cropocts ckaruposanus: 3.3/min Iens: DS: 12°  SS:null Bpems obopota: 1.0's pexum: [epenaua
873499 474484, 7224-42-06 AG10
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|
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i A)L,} . “

dur. 12



%

100 g — .
] ?war -0.1%
i l? N 0,
] 11.4¢-03 mg Pwar  -08%
Tlenwit 0 -69.7e-03 mg
. eBbIil npenen 28.9 °C . o
95_ Tpasbiif mpeaen 156.2 °C Jlesbiit mpeen 156.2 °C
- ' Ipassrii ipenen 221.5 °C
7| OGpasen: 877929, 474484, AG10, 7224-42-06, 8.8070 mg
90— Merox: 25-350-10 (N2 50mL/min)
4 dt1.00s
4 [1]125.0..350.0 °C , 10.00 K/mun, N2 50.0 Mo/mun
4 CuHXpOoHU3aNHS BKIIOYEHA
1 Houzosarens: sstull
i I i l i l ) l ) I ) I i I i l 1 l 1 l T l T l T I 1 I 1 I L] l 1
Waoh-1 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C
g -
1
nosieierne 196.5 °C
O /j»
-1 i
skcTpanonuposannsii muk 163.4 °C 199.0 °C
-2
-3
Rl | l i l L) l L) I L) I i I i l ¥ l L) l i I L) I L) I L) I ) I ) I L) I 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C

dur. 13
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uatencuBHoCcTh (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
Pentrenorckast TpyOka: Cu(1.54059 A) Hampsenne: 45 KV Cuna toxa; 40 mA [Tuanason ckannposanns: 1.00-39.99 20 pasvep mara : 0.017°2 6

Bpewms coopa: 717s Cropocts ckanmposanns: 3.3/min  Mens: DS: 1/2°  SS:null spemst oGopora: 1.0 s pexum: Iepenaua
868028 471681, 7055-90-01 AG10

200+

0-20 (deg)

dur. 14
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1004
80-

60-

? war

0.1%
5.2e-03 mg

Jleswrii ipenen 33.2 °C
IMpagsiii npenen 87.6 °C

S

O6paserr; 872662, 471681, 7055-90-01, 4.7810 mg
Merox: 25-350-10 (50N2)

dt1.00s
1 11125.0..350.0 °C , 10.00 K/mun, N2 50.0 M/mun

CHHXpOHHU3AIMS BKITIOYEHA
Tonszosarens: sstull

war -19.8 %
-0.9 mg

Jlessiii ripeniest 87.6 °C
pasbiii ipenen 178.3 °C

N
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1
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I 1
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3KCTpanoanpoBaHHbli KUK 155.0 °C
nosienenue 205.0 °C
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uHtencusHocTh (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
Penrrenosckas TpyGka: Cu(1.54059 A) Hanpsxerue: 45 kV Cuma Toka: 40 mA Jluanason ckammposarus: 1.00-39.99 20 pasmep mara :0.017°2 6
Bpems coopa: 717s  Cropocts ckanupoanus: 3.3/min lens: DS: 1/2°  SS:null Bpems o6opota: 1.0 s pexum: Tlepenada

878316 476959, 7224-48-05 AG10
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%

2
s

{2war  244e03% —  F—— -
90-] 1.6e-03 mg . \l\
7 Jlessiii mpezen29.0 °C war - -29% war -15.8 %

, o -0.2 mg

Tpassiit mpenend1.0 °C . o -1.1mg
P Meii npenens0.8 CC Jlewrit mpenen 123.8 °C

[Tpagsiit mpegen 193.5 °C-
O6pazerr: 878432, 476959, AG10, 7224-48-05, 6.7270 mg
1 Metom: 25-350-10 (N2 50 mL/min)
dt1.00s
[1] 25.0..350.0 °C, 10.00 K/mun, N2 50.0 mn/Mun

CI/IHXPOHI/ISEIHI/UI BKJIIOUCHA

80— [passiit npenen123.7 ©

\l
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60 .
- I'Iomi?,OB?TeJIIL. SSItull — T . ' T T — T T
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C
ng\_1-
2;-. DKCTPAIOJIMPOBAHHbIN MUK 172.9 °C
1
0 -

I 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C

dur. 17
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uaTeHcuBHOCTE (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
Pentrenonckas Tpy6ka: Cu(1.54059 A) Hampskenne: 45KV Cuna Toxa: 40mA Jlnanason cxanuposarmus: 1.00-39.99 26 pasmep mara 1001720

Bpems coopa: 717 s Cxopocts ckanuposanns: 3.3/min Hlems: DS: 1/2°  SS:null Bpems obopora: 1.0s pexum: [epenaua
866606 477162, 7224-48-06 AG10
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uarencusHocTh (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
Pentrenonckas TpyGka: Cu(1.54059 A) Hanpsxerue: 45KV Cuna toxa: 40 mA JTuanason ckanuporamms: 1.00-39.99 20 pasmep mara : 0.017°2 0
Bpewms c6opa: 717s Cropocts ckanmpopanus: 3.3/min Ilens: DS: 1/2°  SS:null Bpems obopora: 1.0 s pexum: Ilepenaua

870899 473114, 7055-90-15 AG10
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%

80+

60

40

4 Tpagsnii npeaen 96.4 °C

? war -6.4 % =
0.5 mg tar -5.0 %

0.4 mg
Jleswrit mpenen 96.4 °C
Ipassrit npenen 160.1 °C
O6pasew: 874010, 473114, AG10, 7055-90-15, 8.5620 mg
Merox: 25-350-10 (50N2)

Jleswrit mpemen 29.5 °C

{ dt1.00s

[1]125.0..350.0 °C , 10.00 K/mus, N2 50.0 mn/mun
CHHXpOHM3AIMS BKJIFOUEHA
Tons3osarens; sstull
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Panalytical X-Pert Pro MPD PW3040 Pro
Penrrenosckas Tpyoka; Cu(1.54059 A) Hampskenme: 45KV Ciuma Toxa: 40 mA Jlnanason ckanmposanms; 1.00-39.99 ‘20 pasmep mara: 001726
Bpewms coopa: 717 s Cropocts ckanmposanus: 3.3/min Ilens: DS: 1/2°  SS:null Bpems obopora: 1.0 pexum: Ilepenaya

873500 474485, 7224-48-01 AG10

1500

CPS)

(
-
o
o
T

UHTCHCHUBHOCTDH

500

o U

-

5 10 15 20 25 30 35
0-20 (degq)

dur. 21

40

€G /8¢



% 1
1004 - L i
- ? war -0.9 % )
95 -28.2¢-03 mg war  -14.9%
4 Jlessiit mpenen33.1 °C . -0.5mg
90 — Ilpassiit npenen 168.4 °C HCBHI:I Hpeaei 168.6 °C
. IIpassiit npenen 259.8 °C
85 — -
4 Obpaser 873788, 474485, AG10, 7224-48-01, 3.1510 mg
80 Meron: 25-350-10 (50N2)
4 dt1.00s
75 4 [1]25.0..350.0 °C, 10.00 K/mum, N2 50.0 mur/mun
J CuHXpOHH3AIMS BKIIOYCHA
70 4 Tonb3oparens: sstull
1 l 1 l ) I H 1 l ) l ) I 1 I 1 ‘ ) I 1 | 1 | ] I ) I 1 I ) '
War1 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C
g™-1
4
24 nossiicHUE 221.6 °C
0- ‘__"’——”_”,,/—”””/Lf/”“=:<q
y
o
4 | sKcTpanonuporanubiil muk 163.4 °C 224.6 °C
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dur. 22

€G6/9¢



uaTeHCHBHOCTE (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
Penrrenosekas Tpy6xa: Cu(1.54059 A) Hanpsxerme: 45 KV Crma toxa: 40 mA  Jlnamason ckarmposanns: 1.00-39.99 20 paswep mara: 0.017°2 0
Bpewms coopa: 7178 Cropocts ckaruposanust: 3.3/min [lens: DS: 1/2°  SS:null spems obopota: 1.0's pexum: [lepenaua

867329 471312, 7055-90-07 AG10
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? war -8.4 %

%] -0.8 mg
3 \ JleBriii ipenien33 0 °C
] Wam 1103°C
90— '
80-

] O6paser;: 871267, 471312, AG10, 7055-90-07, 9.1810 mg
4 Meton: 25-350-10 (50N2)

70-] dt1.00s

[1] 25.0..350.0 °C , 10.00 K/mun, N2 50.0 mn/Mun
CHHXPOHM3AIHS BKITIOUCHA

Homns3osarens: kleach
1 l 1 I 1 I 1 I L] I L] I L I 1 I ) l
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T T T T 1 1 !
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naTeHCHuBHOCTE (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
Pentresosckas TpyOka: Cu(1.54059 A) Hanpsenne: 45KV Cuna Toka; 40 mA Jluanason ckannposanns: 1.00-39.99 ‘20 paswep mara : 0.017°2 0
Bpewmst c6opa: 717 Cropocts ckanmposanus: 3.3/min Iens: DS: 1/2°  SS:null spems obopora: 1.0 s pexum: lepenaua

872900 474152, 7224-42-05 AG10 short AS ext, air
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% 3
1003 *
] Fwar  33.6e-03 %
953 3.0e-03 mg
4 Jlessrii mpenen332 °C
903 Ipasenit npenen 120.0 °C
85
4 Ob6pazem: 873988, 474152, AG10, 7224-42-05, 8.9360 mg
803 Meron: 25-350-10 (50N2)
4 dt1.00s
75-] [1]25.0..350.0 °C , 10.00 K/mun, N2 50.0 mn/mMun
7 CuHxpoHHU3AIHS BKIIIOYCHA
20 _Toms3osarens: sstul
Ll I I I I ' Ll ' 1 l 1 ' i I i I I I T I T l Ll | 1 l 1 I 1 I L] l 1
Wgh-1 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340°C
2
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0 noasiicHne!169.4 °C
A
-1 ’ ‘\\
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-3 {§ oxcrpanomuposanneii mux 163.4 °C 170.8 °C

| | | | | [ | [ !
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dur. 26
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uHreHcusHocTh (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
Penrenosckas Tpy6xa: Cu(1.54059 A) Hampsuxenne: 45 kV Cia toxa: 40 mA Jluanason cxanuposanns: 1.00-39.99 ‘260 pasmep mara:0.017°26
Bpewms c6opa: 7178 Cxopocts ckanupoBanus: 3.3/min Lens: DS: 1/2°  SS:null Bpems obopora: 1.0's pexum: [epenaua

869316 472300, 7224-12-06 AG10
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-15.6 %

-1.4 mg
JleBsrit penen33.1 °C

IIpassriit npenen 142.6 °C

? war

O6paszem: 872303, 472300, AG10, 7224-12-06, 8.9340 mg
Metox; 25-350-10 (50N2)

dt1.00s
[1]25.0..350.0 °C,

CI/IHXpOHI/ISaHI/Iﬂ BKJIIOYCHA

10.00 K/mun, N2 50.0 mn/Mue  TToms3oBarens: kleach
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Panalytical X-Pert Pro MPD PW3040 Pro ‘
Pentrenorckas TpyOka: Cu(1.54059 A) Hanpsenne: 45 kV Cuna toka; 40 mA Jlnanason ckanmposanns: 1.00-39.99 20 pasmep mara : 0.0172 0

Bpewms cbopa: 7178 Cropocts ckaruposanus: 3.3/min [lens: DS: 1/2°  SS:null spems o6opora: 1.0's pexum: [epenada

868027 471680, 7055-90-10 AG10
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