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wiaMuHo)- 1 H-nipasosn-1-ui)nponaHHUTpUiia I €ro COJIbBATOB, TAyTOMEPOB U (hapMaleBTHUECKH
MIPUEMIIEMBIX COJICH MJIM K UX COKPUCTAJUIAM, U CIIOCO0aM X MOTYYCHUS.

I1d 06tvv0



044390

ITepexpecTHas cCHIJIKA HA POACTBEHHYIO 3asIBKY

B Hacrosmei 3asBKe UCTIpammMBaeTcsl MPHOPHUTET MO npeaBapurensHoi 3asBke CIIIA Ne 62/589,276, no-

nauHoM 21 HOs1Opst 2017 T., KOTOpasi BKIIIOYEHA B HACTOSAIIUHN TOKYMEHT ITOCPEICTBOM CCHUIKH.
O0J1acTh TEXHUKH

JlanHoe m300peTeHre OTHOCUTCS K ToauMophHBIM (hopmam 2-MeTui-2-(3-mMetni-4-((4-(MeTHIaMuHO )-5-
(TpudTOpMETHIT)TUPUMUINH-2-11)aMUHO)- | H-mupa3oii- 1 -un)npomanHuTpuia sl TPUMEHEHUS B JICUCHUU TIe-
pudepruecKkux U HeHpoIeTeHepaTHBHBIX 3a00IeBaHnH, BKIItodas 0oJye3Hb [lapkuHcoHa. J[aHHOE onmcaHue Tak-
’K€ OTHOCHTCS K CITIOCO0aM TOTyUIeHUS TOTUMOPGHBIX GOPM.

YpoBeHb TEXHUKH

KoMOnHMpOBaHHBIE TEHETHYECKHE M OMOXMMHUYECKHUE JIaHHBIC YKa3bIBAIOT HA ONPEACICHHYIO (YHKIHIO
KWHa3 B IIaTOreHe3e HelpoaerenepaTnBHbIX paccTpoiict (Christensen, K. V. (2017) Progress in medicinal chem-
istry 56:37-80; Fuji, R.N. et al (2015) Science Translational Medicine 7(273):273ral5; Taymans, J.M. et al.
(2016) Current Neuropharmacology 14(3):214-225). UHruOutopsl KWHA3 UCCICAYIOT IJIA JICUCHHs] OOJIC3HU
Amnbrreiivepa, 6onesnu [Tapkuncona, BAC u npyrux 3abonesanuii (Estrada, A.A. et al. (2015) J. Med. Chem.
58(17): 6733-6746; Estrada, A.A. et al. (2013) J. Med. Chem. 57:921-936; Chen, H. et al. (2012) J. Med. Chem.
55:5536-5545; Estrada, A.A. et al (2015) J. Med. Chem. 58:6733-6746; Chan, B.K. et al. (2013) ACS Med.
Chem. Lett. 4:85-90; US 8354420; US 8569281; US8791130; US 8796296, US 8802674; US 8809331; US
8815882; US 9145402; US 9212173; US 9212186; m WO 2012/062783.

Paznmmunsle KpucTammyeckue GopMbl JEKapCTBEHHOTO BEIIECTBA C PA3IMYHBIMH CBOMCTBAMH B TBEPIIOM
COCTOSIHUH MOTYT TIPOSIBIIATH Pa3nu4us B OMOJIOTHIECKOH TOCTYITHOCTH, CPOKE TOJHOCTH NPH XpaHEHUH, pr3n-
KO-XMMHYCCKUX CBOWCTBAX, BKJIFOYAs TEMIIEPATYpPhl TUIABICHUSA, MOP(OIOTHIO KPUCTAIIOB, COOCTBEHHBIE CKO-
pOCTH pacTBOPEHHS, PACTBOPUMOCTh M CTaOMIIBHOCTB, M TTOBEJCHUE BO BpeMst 00padboTku. [lopomrkoBast peHTre-
HoBcKass audpakius ([TPJ]) sBisercs MOIIHBIM HHCTPYMEHTOM B HICHTU(UKAIMM PA3IUYHBIX KPUCTAJUTHYC-
ckuX (pa3 1Mo X yHUKaJbHBIM TU(PPAKIUOHHBIM KapTHHAM. J[pyrre METOMbI, TAKUE KaK CIIEKTPOMETPHS SICPHO-
ro MarHutHoro pesoHanca (SIMP) TBepmoro tema, crnekrpomerpusi komMOuHanoHHOTO paccesiHus (PAMAH),
JCK (muddepennmansHas CKaHUPYIOMas KaJOpUMETPHs), TAKKE SBISIOTCS MPHUTOTHBIMH.

dapmarneBTHIECKasi IPOMBIIIJICHHOCTh YaCTO CTAJKUBAETCS ¢ (PEHOMEHOM HECKOIBKHX MOIMMOPGHOB Of-
HOTO ¥ TOTO K€ KPHCTAITMYECKOTO XUMUIECKOT0 coennHeHns. [lommmopdnam gacto xapakrepusyercs Kak CIo-
COOHOCTP JICKaPCTBEHHOTO BEIIECTBA, T.€. aKTUBHOTO (hapmarieBTHIeckoro uHrpeanenta (ADU) cymecTBoBaTh
B BUJIC IBYX WIH 00Jiee KPUCTAUTMIECKUX (a3, UIMEIOIINX Pa3INIHbIC B3aUMOPACTIONOKEHUS H/UITH KOH(popMa-
IIUH MOJICKYJT B KPUCTAJUIMIECKOHN pelIeTKe, MAroIIuX KPUCTAUIBI C Pa3IMYHBIMH (PU3UKO-XUMHUECKUMHE CBOII-
cTBaMi. Hanmune BO3MOXKHOCTH BOCIPOM3BOIMMO H3TOTOBISTH BBHIOpaHHYIO monuMopdHyo Gopmy sBiseTcs
KITIOYEBBIM (PaKTOPOM, ONPEICIISIONINM YCIICITHOCTD JICKAPCTBEHHOTO MPOIYKTa.

Perynupyromiue opraasl BO BCeM MUpPE TPEOYIOT pa3yMHBIX YCHIIHMMA Uil BBISBJICHUS MOIUMOPQOB JeKap-
CTBEHHOTO BEILIECTBAa U MPOBEPKH B3aMOIIpeBpalieHus nommmopdos. M3-3a yacto HenpenckazyemMoro noseje-
HUS TOJIUMOP(OB U MX COOTBETCTBYIOIIUX PAa3IMYU{ B (PU3UKO-XMMUYECKHUX CBOMCTBAX, HOJDKHA OBITH MPOJIC-
MOHCTPHPOBaHa BOCIIPOM3BOJMMOCTh B IPOW3BOJCTBE MEXIY HAapTUSIMH OJHOTO M TOTO ke mpoxaykra. [Ipa-
BUJIbHOE TIOHMMaHHe ToJuMopdHOTO JNaHmmadTa U IpUPOasl OJUMOP(HOB JIEKApCTBEHHOTO CpeACcTBa OyneT
CIIOCOOCTBOBATH BOCTIPOM3BOAMMOCTH TIPOU3BO/ICTBA.

OmnpeneneHne KPUCTAITHIECKOW CTPYKTYPHI HA aTOMHOM YPOBHE M MEXMOJICKYJISIPHBIX B3aNMOACHCTBHUMA
MIPEIOCTABIIIOT BAXHYI0 HHPOPMAITUIO JIJISl YCTAHOBJICHHSI a0COTIOTHON KOHPUTypanuy (SHAHTHOMEPHI), UICH-
THUKaImH (a3, KOHTPOJISI KauyecTBa M KOHTPOJIS Ipoliecca pa3pabOTKU W ONTHMHU3AINH. PEHTTeHOCTPYKTYp-
HBIN aHAJIH3 MMOTYYWIT IUPOKOE MPU3HAHKE B KAUECTBE HAJICHKHOTO HHCTPYMEHTA JUIS aHAIIN3a KPUCTAIUTHYCCKON
CTPYKTYPHI (papMalneBTUUCCKUX TBEPIBIX BEIICCTB U UIACHTU(UKAIIMH KPUCTAILTHYCCKOW ()OPMBI.

Hannume MOHOKpHCTaa JEKApCTBCHHOTO BEIIECTBA SBISCTCSA IMPEANOYTHTEIBHBIM HM3-32 CKOPOCTH H
TOYHOCTH OIIpEesICHUs] CTPYKTYphl. TeM He MeHee, He BCErAa BO3MOXKHO ITOJyYHTh KPUCTAJUT ITOJIXOJSIIETO
pasMepa ans coopa HaHHBIX. [IpUTOAHBIM METOIOM SIBISCTCS MOPOIIKOBAs PCHTTCHOBCKAS TU(PPAKIUSI HA CHH-
XpOTpOHE. B Takux CHTyanusx KpUCTAIUIMYECKAast CTPYKTYPa MOKET OBITh PEIICcHa Ha OCHOBE JaHHBIX IMOPOIIKO-
BOU MUGPAKIIUU PEHTTCHOBCKHUX JIydel, MOMYYCHHBIX MyTeM HM3MEPEHHUH MPHU YCIOBUAX OKPYXKAIOMIEH Cpeibl
W/WITA TIPU TIEpEeMEHHON TeMIIepaType WK BIaXXHOCTH.

Cy1miecTByeT HEOOXOIUMOCTh B pa3pabOTKe HOBBIX MOJUMOPQHBIX (OPM JIEKAPCTBEHHBIX BEIIECTB M CIO-
c000B UX TOJTyYCHUSI.

Onucanne CyuiHOCTH H300peTeHHA

JlaHHO€ OmMMCaHWe OTHOCHUTCS K KPUCTATUYECKUM MOMMOPGHBIM Wi aMOpPHBIM (opMaM HHTHOHUTOpa
KWHA3 MHPUMUIMHWIAMUHO-TINPa30Jia, Ha3hIBAEMOTO B JAaHHOM JOKYMEHTE Kak coefuHeHue ¢Gopmyisl [, u
MMEIOIIET0 CTPYKTYPY:



044390

N%EF\a
NN

HiCon N,
N-N
%-CN
H,C CHj I

WM ero GpapMarieBTHIEeCKH MPUEMIIEMBIM COJISIM WIIH COKpHcTayuiaM. OIHWH acleKT JaHHOTO U300peTeHHs
MPeNCTaBIsIeT cO00H hapMareBTHIECKYIO KOMIIO3HUITNIO TIOTUMOopdHOH Gopmbl coennHeHus GopmyIsr 1.

Jlpyroii acneKT JaHHOTO M300peTeHHs PEACTABISIET COO0M KPHCTAJUINYECKOe COeTMHEH e, 2-MeTHI-2-(3-
MeTmI-4-(4-(MEeTHIaMUHO )-5-(TPUGTOPMETHIN) TUPUMHUIMH-2 -1MI1aMUHO )- | H-impazon- 1 -nin)nponanHuTpui, — BBI-
OpaHHBIN H3: monuMopdHOH GopMbl B, KOTOpas AEMOHCTPHUPYET KapTHHY PEHTTCHOBCKOM MOPOIIKOBOW M-
(hpakuy, UMCIOIIYI0 XapaKTePUCTUICCKUE MUKH, BBIPAKCHHBIC B Ipaaycax 2-TeTa Hpu MpuOim3uTensHo 7,0,
7,3,16,1,16,3,24,1, 25,1 u 26,6;

nosimMopduoi dopmbl C, KOTOpas AEMOHCTPHUPYET KapTUHY PEHTTEHOBCKON MOPOIIKOBOW MU(paKIny,
MMEIONIYI0 XapaKTePUCTUIECKUE MHKH, BRIPAKEHHBIE B Tpaaycax 2-TeTa Ipu mpubdausutenpHo 6,4, 15,1, 21,2,
25,7 n 27,8; n nomumop¢Ho# dopMbl D, KoTOpas IEMOHCTPHPYET KapTUHY PEHTICHOBCKOW TOPOIIKOBOM JH-
(bpakiuy, UMEIONTYI0 XapaKTepUCTHUECKNUE TIHKH, BhIpaXXCHHBIE B Tpagycax 2-TeTa MpH MPHOIM3UTENBHO 9,2,
14,0, 14,8, 19,7, u 20,0.

B omHOM acmekTe mpezmtoskeHa moimMopdHas ¢gopma A, KoTopas JEMOHCTPHPYET KapTHHY PEHTTCHOB-
CKOM TOPOMIKOBOW JU(PAKIIMK, UMCIONIYI0 XapaKTCPUCTHUYCCKHE IMHKH, BRIPAXKCHHBIC B Ipagycax 2-TeTa Mpu
npubimsuTensHo 7,7, 9,9, 12,7, 13,6, 14,1, 15,4, 15,9, 19,2, 20,5, 21,6, 22,4, 23,2 u 24,7.

B onHOM acmekte npenoxkeHa moamumopdHas ¢popma B, KoTopast AEMOHCTPUPYET KAPTHHY PCHTTCHOBCKOM
MOPOIIKOBOH AH(paKINK, NMEIONIYI0 XapaKTCPUCTUUCCKUE MUKHU, BBIPAXKCHHBIC B Tpaaycax 2-TeTa NpH IMpH-
omusutensHO 7,0, 7,3, 16,1, 16,3, 24,1, 25,1 u 26,6. B HexoTophIX acrekrax momuMopduas Gopma B umeer kap-
THHY PEHTTC€HOBCKON IMOPOIITKOBOH THU(PaKIINH, M0 CYIIECTBY, CBOOOIHYIO OoT muKoB nipu 12,9 n 14,8+0,05 Tpa-
nIycoB 2-teTa. B HekoTophIX acmekrax nonuMopdHas Gopma B mpescraisier co0o0il CoMbBaT IUKIOTEKCAHOMA.
B Hekotopeix acniektax nuddepennmanbaas ckanupyomas kamopumerpus JICK momumopduoit popmsr B mo-
Ka3bIBa€T JABE HAOTEPMBI IUIABJICHUS C HauajaoM npu okouso 87,9 u 103,2°C.

B onHoM acmexte npemnoxkeHa moaumopdras popma C, KOTOpas AEMOHCTPUPYET KAPTHHY PEHTTCHOBCKOM
MOPOIIKOBOH IH(paKIiy, NMEIONIYI0 XapaKTePUCTHUECKUE MTHUKH, BBIpAXXEHHBIE B Tpaxycax 2-TeTa IpH IpH-
ommsuTensHO 6,4, 8,1, 8,6, 8,8, 9,9, 10,2, 12,9, 13,8, 15,1, 15,4, 16,5, 19,8, 21,2, 22,1, 23,7, 25,7 u 27,8.

B onHoM acmexte npemnoxkeHa moaumopduas popma C, KOTOpas AEMOHCTPUPYET KAPTHHY PEHTTCHOBCKOM
MOPOIIKOBOH AH(paKIiy, UMEIONIYI0 XapaKTePUCTHUECKUE MTHUKH, BBIpAXXKEHHBIE B Tpaxycax 2-TeTa IpH IMpH-
ommsurensHO 6,4, 15,1, 21,2, 25,7 n 27,8. B HekoTOphIX acniektax noaumopduas ¢popma C TOTOTHATETHHO CO-
Jepxut uku mpu 22,1. B HeKOTOphIX acnekrax noauMopdHas gopma C TOMOTHUTEIBHO COACPKUT MUKHU MPH
16,5 u 22,14+0,05 rpagycoB 2-teta. B HekoTophIX acnekrax noaumopdHas Gopma C uMeeT KapTHHY PEHTTCHOB-
CKOH MOPOIIKOBON Au(pakium, Mo CyIecTBy, cBOOOIHYIO OT nMukoB npu 13,6 u 14,8+0,05 rpagycoB 2-tera. B
HEKOTOPBIX acrektax noimuMopdHas dpopma C mpenctaBiseT co0Oi aHTHApPAT. B HEKOTOPHIX acHEeKTax MOJH-
Mop¢Has ¢popma C UMeeT IHIOTEPMY TUIABJICHUS COTTacHO AudhepeHIIUaTbHON CKaHUPYIOICH KaJOPHUMETPHUU
(ICK) ¢ magayiom nipu okotio 127,8°C.

B omHOM acmekTe mpesuiokeHa moiuMopdHas gopma D, xoTopas JeMOHCTPUPYET KapTHHY PEHTTCHOB-
CKOM TOPOIIKOBOHW JU(PAKIIMK, UMCIONIYI0 XapaKTePUCTHICCKHIE TMHKH, BRIPAXKCHHBIC B Ipagycax 2-TeTa Mpu
npubimsuTensHo 8,0, 8,7, 9,2, 9,8, 10,4, 12,9, 13,4, 14,0, 14,8, 16,4, 18,5, 19,7, 20,0, 20,8, 23,1, 23,3, 23,9, 25,5
u25,7.

B omHOM acmekTe mpermtoskeHa moimMopdHas ¢gopma D, xoTopas JeMOHCTPHpPYeT KapTHHY PEHTICHOB-
CKOM TOPOIIKOBOW AU(PAKINH, UMEIOIIYI0 XapaKTepUCTHIECKHIE MHKH, BRIPAXCHHBIE B Ipagycax 2-TeTa IpHu
npubmm3uTensro 9,2, 14,0, 14,8, 19,7 u 20,0. B HexoTophIX acniekrax moaumopdras hopma D mmeer KapTHHY
PCHTIEHOBCKOH MOPOIIKOBOH MU(pakuuy, Mo CyIIeCTBY, CBOOOAHYIO OT mukoB mpu 13,6+0,05 rpamgyca 2-teTa.
B HekoTopeIx acnekrax momuMopduas ¢popma D npencrasiser coboii aHTruapaT. B HEKOTOPHIX acmeKkTax IOJH-
Mopduas popma D umeeT 3HIOTEpMY TUTABJICHUS cOTTIacHO Au(QepeHITnaTbHON CKaHUPYIOMIEH KaJOpUMETPUN
(ACK) ¢ nauanom npu oxozo 129,1°C.

B ogHOM acmexTe KpUCTAUIMYECKUE COCTUHEHNUS, IPEJIOKEHHBIE B JAHHOM JTOKYMEHTE, IEMOHCTPUPYIOT
YBEJIMYEHHE MacChl MEHEee YeM Ha OKoJIo 1%, KOoraa moABepraoTcsl YBEIHICHUIO OTHOCHTEIBHOM BIAYKHOCTH OT
ok010 0% 10 0koso 95% OTHOCUTENBHO! BIAXXHOCTH B TeueHHE 0Koio 180 MuH.

B omHOM acriekTe KpPHCTALUTMYECKUEC COSAUHCHHUS, MPEUIOKCHHBIC B JAHHOM JOKYMEHTE, SBIISIOTCS CTa-
OmTbHBIME TIpH Bo3neiicTBAN 10 0k0iI0 40°C 1 okomo 75% OTHOCHTEIHHOM BIAKHOCTH B TEUCHHUE IO KpaifHeil
Mepe 6 MecsILEB.

Jlpyroii acnekT JaHHOTO M300peTeHHs PEACTABISIET COO0M KPHCTAJUINYECKOE COeTMHEeH e, 2-MeTHI-2-(3-
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MeTmI-4-(4-(MEeTHIaMUHO )-5-(TPUPTOPMETHIN) TUPUMHUINH-2 -1I1aMiHO )- | H-impazon- 1 -nn)nponaHnHuTpui, — Ko-
TOpOE JEMOHCTPHPYET KapTHHY PEHTTEHOBCKOM MOPOIIKOBOM AN(BPAKIH, HMEIOLIYI0 XapaKTepHbIE ITHKH, BbI-
paxenssle B £0,3 rpaaycax 2-teta npu 6,4, 15,1, 21,2, 25,7 u 27,8.

B npyrom acriekte B TaHHOM H300pPETEHHMH IPEIJIOKEHO KPUCTAITMYECKOE COeIWHEeHHue, 2-MeTHi-2-(3-
MeTIIT-4-(4-(MeTHIIaMUHO )-5-(Tpr( TOPMETHI ) TUPUMUAWH-2-HITaMUHO )- | H-tupazon- 1 -mn) nponaHnHuTpui, — KO-
TOpO€ AEMOHCTPHUPYET KapTHHY PEHTT€HOBCKON MOPOIIKOBOW AM(MPAKINH, HMEIONIYI0 XapaKTepPHbIe KM, BEI-
paxenssie B £0,05 rpanycax 2-tera mpu 6,4, 15,1, 21,2,25,7 u 27,8.

OnuH acreKT JaHHOTO WM300peTeHUs MPEeACTaBIIsIeT co00i (apMaleBTHIECKYI0 KOMITO3UIIUIO, COJNEpIKa-
Y10 TEPANEeBTHYECKU IPPEKTUBHOE KOIUYECTBO KPUCTAIUITMUECKON mosmmMoppHON mim amopdHO#t Gopmel co-
eanHeHs GopMyIH! | niM ee COIBBATOB, TAYTOMEPOB, WK (PapMaIleBTUUECKU TIPHEMIIEMBIX COJIEH WM COKPH-
CTaJUIOB, M (hapMaIieBTUIECKH MPHEMIIEMBIIl HOCHTENb, CIIOCOOCTBYIOIIEE CKOJBKEHUIO BEIIECTBO, pa30aBUTEINh
WM BCIIOMOT'aTeJIbHOE BEILECTBO.

OpnH acmekT JaHHOTO M300peTeHHs NPEACTaBIIET COOOH Croco0 MONTydeHUs! KPUCTAIIMYECKOW MOJH-
MopdHOH mim amopHoit popMbl coennHEeHUs! GOpMYJIBI | MM ee copBaTOB, TAyTOMEPOB, HMIH (apMarieBTHYC-
CKH IIPUEMJIIEMBIX COJIEH MJIM COKPHCTAJLIOB.

B onHOM acnekTe npeaokeH crocod IMoJTydeHUs] KpUCTAITMYECKOH MoIUMOpHOH MoauduKamu, BKIIO-
YaTOTHI HarpeBaHue pu 50°C iR107S BBIIIIE 2-metnn-2-(3-metuin-4-(4-(MeTHIaMHUHO )-5-
(TpudTOpMETHI)MTUPUMUANH-2-WIIaMHHO)- 1 H-ntmpason- 1 -uin)nponanHnTpuia B METHI TpeT-0yTHIIOBOM 3¢dupe,
IUKJIOTICHTHJI METHJIOBOM 3(Hpe, dTWIaneTaTe, H30MPOIIIANleTaTe WM WX KOMOWHAITNH, W HEMOJSIPHOM pac-
TBOpPHUTEJE, TAKOM KaK TelTaH, a 3aTeM OXJKICHHE CMECH, B pe3yibTaTe 4ero odpasyeTcs KpUCTaJUIMIecKas
nomumopdHas ¢opma C, KoTopas IEMOHCTPUPYET KapTHHY PEHTTCHOBCKOH MOPOIIKOBOW NU(paKINN, UMEIO-
Y10 XapaKTePUCTUIECKUE MUKW, BBIPAXKEHHBIE B Tpajycax 2-TeTa pu npudimsurensHo 6,4, 15,1, 21,2, 25,7 n
27,8 rpagycoB 2-TeTa. B HEKOTOPHIX acTeKTax B CMECh BHOCAT 3aTpaBKy. B 0IHOM acriekTe MpemioskeH crocod
MOJYYCHHSI KPUCTAJUINUECKON MOIMMOp(GHON MOAM(HUKALNY, BKIOYaronid HarpeBanue npu 50°C wiau BbIe
06e3BOIHOTO pacTBOpa 2-MeTHI-2-(3-MeTHI-4-(4-(MeTHIIaMUHO)-5-(TpU)TOPMETHI ) TUPUMUIUH-2-HIIaMHUHO )- 1 H-
MTUPAa30J1- 1 -WI)IPOTTaHHUTPUIIA B METHIT TPET-OyTHIIOBOM d(Hpe, MUKIONEHTHII METHIIOBOM 3(dupe, dTHiamera-
TE, U30NIPOIIIIALEeTaTe WIN X KOMOMHAINH, U HETIOJISIPHOM pacTBOPHTENIC, TAKOM KaK TElTaH, a 3aTeM OXJIaX-
JICHUE CMECH, B pe3yJbTaTe 4ero obpasyercst Kpuctauimueckas nonmmmopdHas ¢popma D, kotopas neMoHCTpH-
pYeT KapTHHY PEHTT€HOBCKOW MOPOIIKOBOH AN(PPAKIIUH, IMEIOIIYIO0 XapaKTepPUCTUUECKHIE MHKH, BHIPA)KEHHbIE B
rpagycax 2-tera mnpu npubmusutensHo 9,2, 14,0, 14,8, 19,7 u 20,0 rpaxgycoB 2-Teta. B HEKOTOPBIX acCHEKTax B
CMeCh BHOCSIT 3aTPaBKy.

B ogHOM acmekTe KpHUCTAUIMYECKYI0 MOTMMOP(HYI0 MOTU(PHUKAIMIO, MPEICTABICHHYIO B JaHHOM IOKY-
MeHTe, U3MENBYaoT. B Ipyrom acrekre KpUCTALIMYECKYI0 0€3BOJHYIO TOMMMOP(hHYI0 MOAN(DUKAINIO, TIpeI-
CTaBJICHHYIO B JaHHOM TOKYMEHTE, H3MEIbYaloT.

B omHOM acrmekte mpemniokeHO amopHOE coeauHeHHe, 2-MeThi-2-(3-meTuin-4-(4-(MeTuIaMuHO)-5-
(TpudTOpMETHIT ) TUPUMUINH-2-UITaMHHO )- | H-Tirpaso:- 1 -ui) mponmaHHA TP L.

B omHOM acrekTe TpeIoKeH crocod MoydeHuss aMOphHOTo coemuHeHUs, 2-MeThui-2-(3-meTmn-4-(4-
(MeTHIaMUHO )-5 -(TpUBTOPMETHIT) TUPUMUIUNH-2 -UITIaMUHO )- | H-impazon- 1 -mn)nponaHHuTpuiaa, — BKIIOYAIOIIUHA
HarpeBaHne KPUCTALIMYECKOH (OPMBI JTAHHOTO COEITMHEHHS 10 PACTBOPEHHS C MOCIEAYIOIUM OXJIaXICHUEM C
o0pazoBaHreM aMOP(HOTO CoeTMHEHMs. B 0THOM acriekTe OxJaKAEHHE IPEACTaBIsIeT co00i ObICTpoe OXITaxK-
JICHUEe, HarpuMep, B 0aHe C CyXHUM JIbJIOM WU XHJIKUM a30TOM.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

Ha ¢ur. 1 noka3zaHbl 3aKOHOMEPHOCTH B3aUMHBIX IIPE0Opa30BaHUil MEX 1y MOJMMOpGHBIMH GopMaMu co-
equaenus Gopmydsl I, opmamu A, B, C u D B cxemaTH4ecKol AuarpaMmme.

Ha ¢wur. 2 mokazano HamokeHue pentreHorpamm I[IPJ] momumopdubx dopm coenunenust Gopmynsl I,
dopm A, B, C, u D.

Ha ¢wur. 3 mokazana peHTT€HOBCKas CTPYKTypa MOHOKpPHUCTAIIIA TIOTUMOPGHOH GopMbI A.

Ha ¢wur. 4 mokazana peHTTeHOBCKas CTPYKTypa MOHOKpHUCTaIIA onuMopdHon hopmel C.

Ha ¢wur. 5 mokazana peHTTeHOBCKas CTPYKTypa MOHOKpHUCTaIIIA ToauMopdHO#i Gopmsl D.

Ha ¢wur. 6 mokazana penrreHorpamma [1P /] monmmopHo#t popmsl A (6e3BOaHON).

Ha ¢wur. 7 nokazans! nanasie TT'A u ICK monumopduoii popmbl A (6e3BOHON).

Ha ¢wur. 8 nmokazana penrrenorpamma [1P /] monumopgHoit popmsl B (conbBaT nukiorekcaHona).

Ha ¢wur. 9 nokazans! nanasie TT'A u ICK noaumopdnoii popmsl B (conmbBat nukiiorekcatosna).

Ha ¢wur. 10 noka3zana penrrenorpamma [1PJ] nommmopduoit popmsr C (6e3B01HOT).

Ha ¢wur. 11 mokazanst nanasie TT'A u JICK nomumopdroit popmer C (6e3BOIHOI).

Ha ¢wur. 12 mokazana pearreHorpamma [1P /] momumopdnoit hopmsr D (6e3BogHONN).

Ha ¢wur. 13 mokazans! nanasie TT'A u JICK nomumopdaoi#t popmer D (6e3B01HOM).

Ha ¢wur. 14 mokaszano m3oOpakeHHe MUKpPOCKONUU B molisipu3oBaHHOM cBete (MIIC) MoHOKpHCTAIIOB
dhopwmst C.

Ha ¢wur. 15 mokazano mobpakenne MIIC monokpucTtamioB Gopms D.

Ha ¢wur. 16 noka3ansl n300paxeHUss MUKPOCKOITHH B TTOJIIPU30BaHHOM cBeTe aMop¢Hoit hopmsl E.
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Ha ¢wur. 17 nokazana nudpaxrorpamma [1PJ] amop¢Hoit popmsr E.
Omnpenenenus

Ecmm He yka3zaHO MHOE, TEXHWYECKHE W HAYYHBIE TEPMHHBI, HCIIOIB3yEMbIE B JAHHOM JOKYMEHTE, HMEIOT
TaKoe XK€ 3HaYeHHEe, KOTOPOe OOBIYHO MOIPa3yMEBAETCS CIEHHAINCTOM B OOJIACTH TEXHHKH, K KOTOPOH OTHO-
CHUTCS JaHHOE N300peTeHNE, 1 ABISIOTCS HENPOTHBOPEIHBEIMH.

CroBa "Bkimovarot", "Brimodaromuii”, "cogepxar”, "comepkammii" U "comepkuT", KaK HUCIOIL3YIOTCS B
JAHHOM OIHCAaHUHU M QOpPMYIe N300pEeTeHus, IpeIHa3HAUYEHBI U OTPEICICHUS IPUCYTCTBHS 3asBICHHBIX TIPH-
3HAKOB, IIEJBIX YHCEeTl, KOMIOHEHTOB MM CTAIM, HO OHHM HE MCKITIOYAIOT HAIMYHS WIH JO0aBICHHUS OJHOTO WM
OoJiee IPYrUX MPU3HAKOB, LIEJBIX YHCEJ, KOMIIOHEHTOB, CTaUi MM UX TPYIIIL.

Kaxk ucrionp3yercs B JaHHOM JOKYMEHTE, TEpMHH "0K0JI0" Min "MPpUOIM3UTENBHO", IPU MCIOIB30BAHUH B
OTHOIICHHH IT0JI0)KEHUH NMUKOB ITOPOLIKOBOH PEHTICHOBCKON AM(PAKIUK, OTHOCUTCS K MPHUCYLIEH N3MEHYHBO-
CTH IIMKOB B 3aBHCUMOCTH OT, HAllpHMep, KATMOPOBKH MCIOJIE3YEMOT0 000pyI0BaHUs, UCTIONB3YEMOTO criocoda
MOJYYCHHS TOTUMOPPHON MOIUHKAINH, BO3pacTa KPUCTAJUIN30BAHHOTO MaTepHaia ! T.II., B 3aBUCHMOCTH OT
UCIIONIb3yeMOll ammaparypsl. B naHHOM ciydae Mepa HW3MEHYHMBOCTH HMHCTPYMEHTa COCTaBIISUIA OKOJIO
wnoc/muayc 0,3 rpagyca 2-tera(f). Crienpaaucty B JaHHOW 00JaCTH TEXHHKH, UMEIOLIEMY NPEUMYIIECTBO
JIAHHOTO OTMHUCaHWMs, OyIeT MOHATHO HCIIOIh30BaHUE TepMHUHA "OKOJIO" MK "MPUOIU3NUTENBHO" B TaHHOM KOH-
TEKCTe, €CIIM He yKa3aHo MHoe (Hanpumep, £0,05 rpagyca 2-tera). TepmuH "okono" win "npuOIM3UTENHHO" B
OTHOIICHHUHN JPYTUX ONPEACTCHHBIX MapaMeTpoB, HanpuMep conepKaaus BOAbL, Cax, Tmax, AUC, COOCTBEHHBIX
CKOpOCTEH pacTBOPEHHUS, TEMIIEPATYPhl M BPEMEHH, YKa3bIBACT HA MPHUCYIYI0 M3MEHIYNBOCTH, HAIPUMEP, H3ME-
peHMS TMapaMeTpa N JOCTIDKEHHA mapamerpa. CHenuanucTy B JaHHOW OOJIACTH TEXHHKH, HCIIONB3YIOIMIEMY
MPEUMYIIECTBO JAHHOTO ONMCAHWA, OyJeT MOHATHA M3MEHUYHUBOCTh MapaMeTpa, MoapasyMeBaeMas IIpH UCIIONb-
30BaHHUH CJIOBA OKOJIO WJIM MPUOIU3UTEIBHO.

"TlomumopdHas Mogudukanus” ik "moauMopd", Kak UCIOIb3yeTCs B TaHHOM TOKYMEHTE, OTHOCHTCS K
BO3HUKHOBEHHIO Pa3IMUHBIX KPHCTAJUIMYECKUX (POPM COCIMHEHHMS, OTIMYAIOIINXCS B YIIaKOBKE WM KOH(DOP-
Manuu/KOHPUTYpaIiy, HO C TEM K€ XUMHYECKUM cocTaBoM. Kpucramndaeckue popMbl HMEIOT pa3IMvHbIE B3a-
MMOPACIIOJIOKEHUS /WM KOH(POPMAIMN MOJIEKYJ B KpHCTAJUIMUECKOH perretke. CoJbpBaThl MPEACTABISAIOT CO-
6011 kprcTaumueckue (GopMBI, colepiKallie MO0 CTEXHOMETpHUYECKHE, JTM00 HECTEXHOMETPUIECKUE KOJIMUe-
CTBa pacTBOpUTENs. Ecin BKIIIOYUEHHBIM PacTBOPHUTENIEM SIBIISIETCS BOJA, TO COJILBAT, KaK MPaBUIIO, N3BECTEH KaK
runpat. ['uapatel/conpBaThl MOTYT CYIIECTBOBATH B BHJC MOMUMOPQHBIX MOAM(PHUKANNN COSTNHEHUN C OJNHA-
KOBBIM COZEP)KaHHEM PAaCTBOPHUTENS, HO Pa3IMYHON YHaKOBKOW KPHUCTAJUIMYECKOH PEeIIeTKH MM KOH(OpMAaIly-
eil. Takum oOpa3oM, OHO COeTMHEHUE MOXKET 00ECIeYNTh BOSHUKHOBEHHE PA3IMYHBIX MOJUMOP(HBIX GopMm,
nprYeM Kaxkaas popMa MMeeT paszinyHble W YeTKO BBIpaKEHHBIE (M3MYECKHE CBOMCTBA, TAKHE KaK MPOQIIIN
PacTBOPUMOCTH, TEMIIEPATYPHI IIABICHHS, THIPOCKOITMYHOCTD, (JOPMY HaCTHI, MOP(OIOTHIO, TUNIOTHOCTH, CHI-
My4eCTh, YIUIOTHSIEMOCTh /WU MUKW PEHTTEHOBCKOW Audpakiuu. PacTBOPUMOCTD Kaxa0H MOJTMMOPPHONH MO-
J(UKAIMA MOXET U3MEHSATHCS, TOITOMY BBISBJICHHE CYIIECTBOBAHUS (hapMaleBTUYECKUX MOTMMOP(OB UMEET
B)XHOE 3HaYCHHUE Uil oOecredeHus (papMaleBTHYECKUX MPENaparoB ¢ IpelcKa3yeMbIMU NPOQUISIMH PacTBO-
pumMocTH. JKenaTenbHO BBHIIOJIHATEH ONPEAEICHIE XapaKTEPUCTUK U HCCIIE0BaHUE BceX (PopM TBEPIOTO COCTOS-
HUS JIEKApPCTBEHHOTO CPE/CTBA, B TOM YHCIIE BCEX MOJMMOP(HBIX GOpM, a TaKKe ONpelelieHne CTaOMIbHOCTH,
PacTBOPEHUS M CBONCTBA TEKy4ECTH KaXkaoil nmomumMopdHoi Gopmsl. [lomumopdrbie GOpPMBI COEMHEHNS MOTYT
ObITh T depeHpoBaHEl B 1a00paTOPUU C MTOMOIIBIO PEHTTEHOBCKOHW TU(PPAKTOMETPUH, a TaKKe APYTUMH
METOJIaMH, TAKUMH Kak, HHPpaKpacHas Wi PaMaHOBCKast CIIEKTPOMETpHs, Wit criekTpomeTpus SIMP TBepmoro
tena. Jlis obmero 0630pa MOaMMOPGHBIX MOTUGUKAIUNA 1 (apMaleBTHIECKUX MPUMEHEHUH TIOTUMOP(HOB CM.
G. M. Wall, Pharm Manuf. 3:33 (1986); J. K. Haleblian and W. McCrone, J. Pharm. Sci., 58:911 (1969); "Poly-
morphism in Pharmaceutical Solids, Second Edition (Drugs and the Pharmaceutical Sciences)", Harry G. Brit-
tain, Ed. (2011) CRC Press (2009); u J. K. Haleblian, J. Pharm. Sci., 64, 1269 (1975), Bce U3 KOTOPHIX BKIIOYE-
HBI B JIJAHHOE ONHCAHNE ITOCPEICTBOM CCHUIKH.

Axponum "ITP/]" o03HadaeT MOPOIIKOBYIO PEHTTCHOBCKYIO JTU(PAKINIO, aHATUTHIECKUH METOJ], KOTOPBIH
u3MepsieT IU(HPAKLIUI0 PEHTT€HOBCKUX JIy4ed B MPUCYTCTBUH TBEPJOr0 KOMIIOHEHTA C ITOJIydCHUEM PEHTIECHOB-
cKoif TudpakINOHHON KapTHHEL. PeHTreHoBcKas MudpaknroHHas KapTHHA MOXET OBITh MOJy4eHA C MTOMOIIBIO
m3nyuenuss CuKal. BemectBa, sBigronmecs KpUCTAUIMYECKUMH H MMEIOIIHE PETYJISIPHBIE TOBTOPSIOMIAECS
MacCHBBI aTOMOB, T€HEPHPYIOT XapaKTEPHYIO MMOPOLIKOBYIO TU(PaKIMOHHYIO KapTHHY. BeriecTBa ¢ aHanormy-
HBIMH 3JIEMEHTapHBIMHU STYeHKaMH JaTyT PEHTTCHOBCKHE AN PAKIMOHHBIE KapTHHEI, TOJOOHBIE O MOJI0KEHHIO
MTUKOB, M3MepeHHOM Tipu °20 (tera). ConmbBaThl, KOTOPHIE 0OJAIAOT 3TUM CBOMCTBOM, HA3BIBAIOTCS U30CTPYK-
TYPHBIMU WM U30MOP(QHBIME COJbBATAMHU.

VIHTEeHCHBHOCTh OTpPaXCHWH HM3MEHSETCS B 3aBHCHMOCTH OT IUIOTHOCTH 3JIEKTPOHOB, BBI3BIBAIOIICH -
(dpakmuio, a Takke 00pasia, MOATOTOBKH 00pasma u mapameTrpoB npudopa. Ananu3 ganabix [IPJ] ocHoBaH Ha
o01eM BHIe M3MEPEHHOHN MOPONTKOBOM AU(PPaKIIMOHHOW KapTHHE(-aX) TI0 OTHOIIEHHIO K U3BECTHOMY OTKIIUKY
CUCTEMBI TU(PAKIIMH PEHTTEHOBCKUX Jy4eH, UCIIONB3yeMOoi it coopa maHHBIX. (s MU pakInOHHBIX MHKOB,
KOTOpPBIE MOTYT IPUCYTCTBOBATh B MOPOIIKOBOI TU(PPAaKIMOHHONW KapTHHE, UX MOJO0XKEHUs, (popma, mmpuHa u
pactpeneneHusl OTHOCUTEIHHONH MHTEHCHBHOCTH MOTYT OBITh MCITOJNB30BAaHbI IS ONPEICIICHIS XapaKTePUCTHKH
THIIa TOPSIIKa TBEPIOTO COCTOSHMS B 0Opasue nopoiuka. [Tonoxenue, popmMa 1 HHTEHCHBHOCTB JIIOOOTO LIHPO-
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Koro anuddy3Horo paccessHus (OpeoJIoB) BhIlIe NPUOOPHOTo (POHA MOKHO MCIOJIB30BATh, YTOOBI XapaKTepH30-
BaTh YPOBEHb W TUI Pa3yHoOpSIOYEHHOCTH TBEpJOro cocrossHus. CodeTaHne MHTEPIPETAMU TOPsIKa U pasy-
MOPSIIOYEHHOCTH TBEPIOTO COCTOSHHUH, MPUCYTCTBYIOIIMX B 0OpasIie MOpoIIKa 00ecreunBaeT KaueCTBEHHYIO
Mepy MaKpOCTPYKTYpPHI oOpasia.

TepmuH "COKpUCTAT" OTHOCHUTCS K KPHUCTANIUICCKOMY MOJEKYJISIPHOMY KOMILIEKCY, COCTOSIIEMY W3
IBYX WM 00JIee pazIMIHBIX MOJICKYJSPHBIX COCIMHEHNH, KaK MPAaBHUJIO, B CTEXHOMETPUIECKOM COOTHOIICHUH,
KOTOpBIE HE ABISIOTCS HU COMBBATAMHU, HU MPOCTHIMHU COISIMHA. COKPHCTAIUT COCTOUT U3 KOMIUIEKCa, CBI3aHHOTO
BOJOPOJTHBIMHU CBsI3SIMU ¢ "(apmarieBTruecku nmpuemiieMbiM" kodopmepom (Aitipamula, S. et al. (2012) Cryst.
Growth Des. 12(5):2147-2152). Kodhopmepsl BKII0OYarOT, HO HE OTPAaHUYMBAsICh MMH, AlleTHJICATHIMIIOBYIO K-
CJIOTY, TPAHC-aKOHHTOBYIO KHCIIOTHI, aJIMIIMHOBYIO KHCJIOTY, L-acKOpOMHOBYIO KHCIIOTY, OCH30HHYIO KHCIIOTY,
JMMOHHYIO KHCIIOTY, (pYyKTO3y, (yMapoBYyI0 KHCIIOTY, TaJUIOBYIO KHCIOTY, TJIIOKO3Y, TNIyTapOBYIO KHCIIOTY,
THITIYPOBYIO KHCIIOTY, 4-THIPOKCHOEH30MHYIO KHCIIOTY, MaJEHHOBYIO KHCJIOTY, MaJJOHOBYIO KHCJIOTY, MaHHHT,
HUKOTHHAMH]], HHIKOTHHOBYIO KUCIIOTY, ()CHUIANIAHUH, PHOO(]IABHH, CANTUITIIOBYIO KHCIIOTY, SHTAPHYIO KUCIIO-
Ty U BAaHWJIHHOBYIO KHCJIOTY.

®paza "dapManeBTHIECKH MpUeMIIeMasi COJb", KaK HCIOJB3YETCS B JTAHHOM JIOKYMEHTE, OTHOCHTCS K
(hapMareBTHYECKHN MPHUEMIIEMBIM OPTaHIMYECKIM WM HEOPTaHUIECKUM COJISIM COeIMHEHHS M0 JaHHOMY H300pe-
TeHNI0. TUNMYHBIE TPUMEPHI COel BKIIOYAIOT, HO HE OTPAHMYMBAIOTCS UMM, CyIb(paTHYIO, IIUTPATHYIO, alle-
TaTHYIO, OKCaJaTHYIO, XJIOPUAHYI0, OpOMUIHYIO, HOMUAHYIO, HUTPATHYIO, OUCYIh(haTHYI0, PochaTHyI0, KHCITYIO
(docdaTHy0, H30HUKOTHHATHYIO, JIAKTATHYIO, CATHIMIATHYIO, KHUCITYIO IMUTPATHYIO, TapTPaTHYIO, OJEaTHYIO,
TaHHATHYIO, MAHTOTCHATHYIO, OMTapTPaTHYIO, aCKOPOATHYIO, CYKIIMHATHYIO, MajeaTHyI0, TeHTU3NHATHYIO, (Y-
MapaTHYIO, TIIOKOHATHYIO, TIIIOKYPOHATHYIO, caxapaTHYI, (QOopMUaTHYI0, OCH30aTHYIO, TIIyTaMaTHYIO, METaH-
cynb(hoHaTHYIO "Me3mIaTHy0", STaHCYNb(OHATHYIO, OEH30JICYIb(QOHATHYIO, MI-TOIYOJICYIH(OHATHYIO U MTaMO-
atHyio (t.e. 1,1'-Merunen-ouc-(2-runpokcu-3-HadToaTHy0)) coiH. JIpyrue conu BKIIOYAIOT COJIM KHCIIOT, TAKUE
Kak Ko(opMepbl, onrcaHHble Bbie. dapManeBTHYECKH MpUeMIIeMasl COJIb MOXKET COJIep)KaTh BKIIIOYCHHUE APY-
TOW MOJICKYJIBI, TAKOW KaK alleTaT-uOH, CYKIIMHAT-WOH WM JAPYTOf MPOTUBOMOH. [I[pOTHBOMOH MOXET OBITh JIFO-
OBIM OpPraHMYECKUM HIIM HEOPTaHWYECKHM (parMEHTOM, KOTOPHIH CTaOMIM3UPYET 3apsii MCXOTHOTO COCTUHE-
Hus. Kpome Toro, hapMarieBTHIECKH IpHEMIIeMast COJTb MOXET UMETh 00JIee OJHOTO 3apsHKEHHOTO aTOMa B CBO-
et ctpykrype. B cinydasx, Koraa HECKOBKO 3apsUKEHHBIX aTOMOB SBJISIFOTCS YacThiO (papMaIleBTHIECCKH IIPHUEM-
JIEeMOH COJIM, MOXKET MPHCYTCTBOBATh HECKOJIBKO MPOTHBOMOHOB. Ciie1oBaTeNbHO, (apMaieBTHIECKH IIpHeMIIe-
Masi COJIb MOYKET UMETh OJMH WIH OoJiee 3apsyKeHHBIX aTOMOB W/HITH OAWH WK 00Jiee MPOTHBONOHOB.

Kenaemast papManeBTHIECKH MpUEMIIEMasi COJIb MOXET OBITh TIOJydeHa JFOOBIM MPHUTOJIHBIM CIIOCOOOM,
JOCTYITHBIM B JaHHOHW oOyiacTu TeXHUKH. Hampumep, 00paboTkol cBOOOAHOTO OCHOBaHHS HEOPTaHWYECKOH KH-
CJIOTOH, TaKOM KaK COJISIHasi KUCJIOTa, OPOMHCTOBOJIOPOAHAs KUCIIOTa, CEpHAsi KMCIIOTa, a30THasl KHUCJoTa, (oc-
(hopHas KHCIOTa ¥ TOMY MOAOOHOE, WIM OPTaHUYECKOW KHCIOTOU, TAKOH KaK YKCYCHAas KHCJIOTa, MaJCHHOBas
KHCJIOTA, SHTapHas KUCIIOTa, MUHIAbHAS KUCIIOTa, METaHCYIb(OHOBAs KHCIOTa, (PyMapoBasi KUCIOTa, MaJIOHO-
Bas KHCIJIOTA, TTHMPOBHHOTPATHAS KHCJIOTA, MIaBEJCBasl KUCIOTA, TIIMKOJICBAs KUCIIOTA, CAIUIIMIOBAs KHCIOTA,
MUPAHO3HIUIIOBAsT KHCIIOTA, TaKas KaK TIIOKypOHOBas KHCIOTAa WM TallaKTypOHOBas KHCIOTa, aib(a-
THIPOKCUKHUCIIOTA, TaKas KaK JMMOHHAsA KUCIIOTA WM BUHHASI KUCIIOTa, aMHHOKHCIIOTA, TaKas KakK aclaparnHo-
Bas KHCIIOTA WM TTyTaMHHOBAs KHCJIOTa, apoMaTH4ecKas KHUCIIOTa, Takas Kak OeH30MHas KUCIOTa WIH KOpHY-
Hasl KHCJIOTa, CyIb(OHOBASI KHCIIOTA, TaKas KaK M-TOIXYOJICYIh(OHOBAS KACIOTA WX 3TAaHCYIb()OHOBAS KHUCIIOTA,
i ToMy nogo0Hoe. KUCIIOTBI, KOTOphle OOBIYHO CUWTAIOTCS MPHUTOMHBIME JJIsi 00pa3oBaHus (hapMmareBTHUIC-
CKUH IPUMEHUMBIX WIIM IPUEMIIEMBIX COJICH M3 OCHOBHBIX (hapMaIleBTHYECKHX COCIMHEHUI 00CYyXmatoTcs, Ha-
npumep, B Stahl PH, Wermuth CG, editors. Handbook of Pharmaceutical Salts; Properties, Selection and Use,
2" Revision (International Union of Pure and Applied Chemistry). 2012, New York: Wiley-VCH; S. Berge et al,
Journal of Pharmaceutical Sciences (1977) 66(1) 1 19; P. Gould, International J. of Pharmaceutics (1986) 33 201
217; Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press, New York; Remington's
Pharmaceutical Sciences, 18" ed., (1995) Mack Publishing Co., Easton PA; u B The Orange Book (Food & Drug
Administration, Washington, D.C. Ha cBoem caiire). 1Ix onmcanusi BKJIIOYEHB! B JJaHHBIH JTOKYMEHT IOCPEICT-
BOM CCBIJIKH.

®paza "dapmaneBTHUECKN MPUEMIIEMBIH" 03HAYaeT, YTO BEIIECTBO WIJIM KOMIIO3HUIIHS JTOJKHBI OBITH CO-
BMECTHMBI XUMHUYECKH W/MIIA TOKCUKOJIOTHIECKH C APYTHMH WHTPEAUEHTAMH, COACPIKAIIIMHUCS B KOMITO3HIIHY,
W/WIIA C MIIEKOMUTAIOIM, TI0JBEPraeMbIM JICICHHUIO.

"CombBaT" OTHOCUTCS K aCCOIMAIMN WIIM KOMIUIEKCY OJHOW WIIM 00Jiee MOJIEKYJ PaCTBOPUTEINS U COC/IH-
HEHHA 10 TaHHOMY H300peTeHnto. [Ipumeps! pacTBopuTeneif, KOTopble 00pa3yIoT COJNBBATHI, BKIIOYAIOT, HO HE
OTPaHWYMBAsICh UMH, BOJAY, M30IPOIAHOJ, STaHOJ, METaHoJ, nukiorekcanon, JIMCO, stunanerar, yKCycHYIO
KHCJIOTY M 3TaHONAMUH. J[pyrue pacTBOPHUTENH, KOTOPBIE MOTYT OOpa30BBIBAThH COJBBATHI BKIIOYAIOT B ceOs
rpymmsl k1acca 2 u 3 u3 "Q3C - Tables and List Guidance for Industry:" (June 2017) US Dept. HHS, Food and
Drug Administration, Center for Drug Evaluation and Research (CDER) u Center for Biologies Evaluation and
Research (CBER). I'pynma kiacca 2 pacTBopuTese, KOTOPbIE MOTYT 00pa3oBBIBaTh COJIBBATHI, IPENICTABISIET
co0oif: aneToHUTpWMII, XJIOpPOEH30JI, XJI0pOodOpM, IMKIOTeKCaH, KymoJ, 1,2-IuXJIOpITHIEH, AuXjiIopMeraH, 1,2-
numeTokcudTal, N,N-gumerunareramun, N, N-mumetwidopmamun, 1,4-muokcan, 2-3TOKCUITAHOJ, STUIICHTIIH-
KOJb, (popMamMua, rekcaH, METaHOJ, 2-METOKCHITAHOJ, METHIOYTHIKETOH, METHIIMKIOTEeKCaH, METHIIN300Y-
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TUJIKETOH, N-METHITHUPPOIUIOH, HATPOMETaH, MUPUANH, cynbdonaH, Terparuapodypan (TI'D), TerpanuH, To-
JYOIl, TPUXJIOPITHIICH U KCHJION. ['pymma kimacca 3 pacTBOpHTENel, KOTOPBIE TAKKE MOTYT 00pa30BBIBAThH COJIb-
BaTHI, MPENICTABIACT COOOM: YKCYCHYIO KHUCIOTY, TeNTaH, alleToOH, N300yTHianeTar, aHu3051, H30IPOIMIAIeTaT,
1-6ytaHon, wMetunamnerar, 2-OytaHol, 3-meTwi-1-OytaHon, OyTWiamerar, METHJIITHIKETOH, TpeT-
OyTHUIMETHIIOBBIN d(Up, 2-METHII- 1 -IPONIaHON, TUMETHIICYIHPOKCHI, TIEHTaH, 3TaHOJ, |-TIEHTaHOJ, dTUJIAIETaT,
l-pomano, 3TUIOBBEIN 3¢Hp, 2-IPOMaHo, STIIHOPMHUAT, IPONIIIAETAT, MyPAaBEUHYIO KHCIOTY U TPUITHIIA-
MUH.

Tepmun "TuapaT" OTHOCHUTCS K KOMIUIEKCY, B KOTOPOM MOJIEKYJIa PACTBOPUTEIIS TIPEICTABISIET COO0 BOY.

TepMuH "XupanpHBIH" OTHOCHTCS K MOJICKYJIaM, KOTOPhIC 00JIaIal0T CBOMCTBOM HECOBIAJCHUS MPH HAJIO-
JKCHHUHU 3ePKaIbHOTO OTOOpPa)XCHUS, B TO BpeMs KaK TEPMUH "aXUpPaJbHBIH" OTHOCUTCS K MOJICKYJaM, KOTOpPEIC
COBIAAIOT MPU HAJIOKCHHUU 3CPKATBHOTO OTOOPaXKCHUS.

Tepmun "cTepeon3zoMepsl” OTHOCATCS K COCIUHCHHSAM, KOTOPHIC UMCIOT OJTMHAKOBOEC XHMMHYECKOE CTpOE-
HUE, HO Pa3lIUYAIOTCS B OTHOIICHUH PACIIONOKCHHS aTOMOB WIIH TPYII B IPOCTPAHCTBE.

"lnactepeoMep” OTHOCHUTCS K CTEPEON30MEpY € ABYMS MM OoJiee EHTPaMH XUPAJIBHOCTH, MOJIEKYJIBI KO-
TOPOTO HE SBISIOTCS 3€pPKATBHBIM OTOOpa’keHHeM ApYT Ipyra. Jlmacrepeomepsl MMEIOT pasHble (pu3myeckue
CBOWCTBa, HAIIPUMEP TEMIIEPATYPHI IUTABJICHHSA, TEMIIEPATyphl KUIICHHS, CIICKTPAIbHBIE CBOWCTBA M PEAKIIMOH-
HBIE criocoOHOCTH. CMeCH THacTepeOMEpPOB MOTYT Pa3eNATECS B YCIOBUSAX aHATUTHUECKUX METOINK BBICOKOTO
paspenieHus, TaKuX Kak 3JeKTpodopes u xpoMarorpadusi.

"OHaHTHOMEPHI" OTHOCSTCS K IBYM CTEPEOM30MEepaM COCIUHEHUS, KOTOPhIC SBISIOTCS HECOBIAIAOIIIUMHU
TIPY HAJIOKCHUHN 3€PKATFHBIMHU OTOOPaKEHUSMHE JPYT APYTa.

Hcnonp3yeMbie B TaHHOM JOKYMEHTE CTEPCOXMMHUYECKUEC OIPEICIICHHUS W YCIOBHBIC 0003HAYCHUS, KaK
npaBmio, cootBercTByrOT S. P. Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill
Book Company, New York; u Eliel, E. and Wilen, S., "Stereochemistry of Organic Compounds," John Wiley &
Sons, Inc., New York, 1994. CoenuneHus 1o gaHHOMY M300pPETEHHIO MOTYT COJIEpKaTh aCUMMETPUYHBIC HIIH
XHUpaNbHBIC IICHTPHI U, CJIEJOBATEIFHO, CYIIECCTBYIOT B Pa3HBIX CTEPEOM3OMEpHEIX (opmax. [Ipeamonaraercs,
YTO BCE CTEPEOM3OMEpHBIE (POPMBI COSAWHEHHI 10 JaHHOMY HW300pETEeHHIO, BKIIOYas, HO HE OTPAHWIHBAICH
UMM, JHAaCTEPEOMEpHl, JHAHTHOMEPHI U aTPOIIOM30MEPHI, a TAKXKE MX CMECH, TaKhe KaK pareMUIecKHe CMECH,
COCTaBIIIIOT YacTh HACTOAIICTO M300peTeHHs. MHOTHe OpraHMYeCKHe COSAWHEHHS CYIIECTBYIOT B ONTHYCCKU
aKTUBHBIX (hopMax, T.. OHH CIIOCOOHBI BpaIlaTh IIOCKOCTH IUTOCKOMOJSPU30BAaHHOTO cBeTa. Ilpn ommcannu
OTNITHYECKU aKTHUBHOTO coenuHeHus npedukchl D u L wim R 1 S uicmonb3yroTes 1yt 0603HaYeHHs aOCONMIOTHON
KOH(UTYpaIK MOJIEKYJIbI OTHOCUTEIIEHO €€ XUPaJbHOTO(-bIX) IEHTPa(-0B).

Ipedukcer d u 1 wmu (+) u (-) IpUMEHSIOTCS [T 0003HAYCHUSI HATIPABJICHUS BPALICHUS TUIOCKOIOISPU30-
BaHHOTO CBETa COCIAMHCHUEM, IPH ATOM (-) WK | O3HAYaeT, YTO COCTUHCHUE SBISCTCA JieBoBpammatommm. Co-
eauHeHMe ¢ npedukcoM (+) wiu d sBiseTcs mpaBoBpararomuM. s 3a1aHHONH XUMUYECKOH CTPYKTYPHI 3TH
CTEpCOU30MEPHI HICHTUYHEI, 32 UCKIFOUCHUEM TOTO, YTO OHU SBILSIFOTCS 3€PKATBHBIMH OTOOPaKCHHUSIMHU JPYT
npyra. KoHKpeTHBIH cTepeon3oMep TakKe MOXKET HA3bIBATHCS SHAHTHOMEPOM, a CMECh TaKUX U30MEPOB 4acTO
HA3bIBAIOT SHAHTHOMEPHOU cMechbio. CMech HHAaHTHOMEPOB B cooTHoweHuH 50:50 Ha3bIBaeTCsl paleMHYecKOn
CMECHIO MJIH parieMaToM, KOTOpbIE MOTYT BO3HHKATh B TEX CIy4asx, KOTZla B XUMHUYECKOHN pEaKIMy WX MpoIiec-
ce He OBIJIO CTePEOCENIEKTUBHOCTH HITU CTepeocelupuIHOCTH. TepMuHbI "paneMudeckas cmech” u "paremar”
OTHOCATCS K 9KBIMOJIIPHOIM CMECH JBYX SHAHTHOMEPHBIX BUIOB, TUIIEHHON ONTHYECKONH aKTHBHOCTH.

Tepmun "tayromep" wim "TayToMepHas ¢opMa" OTHOCHTCS K CTPYKTYPHBIM H30MEpaM C pPa3IuIHBIMHU
SHEpPTrUsAMH, KOTOpPhIC B3aMMOIIPEBpaIlaeMbl MOCPEICTBOM HH3KO3HEpreTHYecKoro Oapbepa. Hampumep, mpo-
TOHHBIC TAyTOMEPHI (TAKXKE M3BECTHBIC KaK MPOTOTPOITHBIC TAYyTOMEPHI) BKIFOUYAIOT B3aMMOIPEBPAIICHHUS I10-
CPEICTBOM MHIPAIUH IIPOTOHA, TAKWE KaK U30MEpHU3AIHs KETO-CHOJIA M UMUH-CHAMHHA. BaJleHTHEBIC TayTOMEpHI
BKITIOYAIOT B3aUMOITPEBPAILCHHS ITyTEM PEOPTaHU3AIMHA HEKOTOPBIX CBS3BIBAIOIINX YICKTPOHOB.

Coennnenue gpopmysi 1

JanHoe m300peTeHre BKITFOYaeT NoauMop(dbl 1 amopHbIe (hOpMBI coeTuHEHUS GhopMyIsl I, (perucrparu-

onnbiit HoMep CAS 1374828-69-9), umeroiero CTpykTypy:

N%EF‘B
NN

H3C-.__ﬁ
N—N
-M

=
H,C CHj :

U Ha3pBaeMOro  Kak:  2-MeTwi-2-(3-meTtuin-4-(4-(MeTHIaMIHO)-5-(TpruTOPMETHIT ) TUPUMHUIAH-2 -
nnamMuHO )- 1 H-tmpazon-1-um)nponarautpmn (WO 2012/062783; US 8815882; US 2012/0157427, xaxaslii u3
KOTOPBIX BKJIIOUEH B JAaHHBIH JOKYMEHT MOCPEACTBOM CChUIKH). Kak mcronp3yercs B JaHHOM JTOKYMEHTE, CO-
ennHenue Gopmynel [ BKIIOYaeT TayTOMEPHI U UX (papMaleBTUIECKH MPUEMIIEMbIC COJIH WK COKpHcTasuibl. Co-

NHGH,
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enuHeHue Gopmyisl | npencrasiset coboit ADOU (akTuBHBIN (papMaleBTHUCCKUI MHTPEIUCHT) B KOMIIO3UITUSIX
JUISL TIPUMEHEHHS TIPH JICYEHHH HEHpPOJETreHEepaTHBHBIX W IPYTHX PacCTpoMcTB, ¢ pKa mpu mMpoTOHMpOBaHUU
paccuntanHoM nipu 6,7 1 2,1.

Kpucraaim3anusa ¥ CKpUHHHI coeTuHeHus Gopmyisi 1

OKCTIEpUMEHTHI MEPBUIHOTO CKPHUHUHTA TOJUMOP(GHBIX MOAU(PHUKAIINN OBLTH MPOBEIEHBI C MCIIOIH30Ba-
HHUEM Pa3IHYHBIX METOJOB KPUCTALTU3AINA W (ha30BBIX TEPEXOI0B TBEPAOTO COCTOSHMS, BKIIOYAIONIUX: [I0-
OaBlIeHIIE aHTUPACTBOPHUTEIA, 0OpaTHOE T0OABICHNE K aHTHPACTBOPUTEIIO, MEIUICHHOE HCIIapeHHe, MEIJICHHOEe
OXJIaKEHHe, CyclleHAupoBaHue pu koMHaTHOH Temmepatype (KT), cycnenaupoBanune npu 50°C, nmuddysuro B
CHCTEME TBEpJOe TeJO - ra3, Tu(GPy3nio B CUCTEME Tap - KUIKOCTh U MOIHMEP-UHIYIIUPOBAHHYIO KPHUCTAIIIH-
3anuio. BeceMu maHHBIMEA METOJaMH ObUT MACHTU(UIIMPOBAH THIT KprcTauia popmel A. beutn cobpansl m300pa-
JKEHUSI MUKpOCKONUH B mosipuzoBanHoM ceete (MIIC) ¢hopmbl A, nomydeHHOW pa3iMdHBIME METOJaMU CKPH-
HUHTa 1oMMop¢oB (pumep 5). YacTuipl, NoIydeHHBIE ITyTeM J00ABJICHUS] aHTHPACTBOPHUTENSI, NMEIN HeOOIIb-
ol pa3Mep nuameTpoM oT okojo 20 1o 50 MuKpoH (MKM), B TO BpeMsi KaK MEIJICHHOE MCIapeHHe, MeUICHHOE
oxnaxnenue (kpome TI'®/m3ookrana), quddy3ust B cucteMe Imap - KHAKOCTh U MOJIMMEP-UHIYLIMPOBaHHAs KpH-
CTaJuM3anysi NPUBOIWIM K YacTHlaM ¢ OoJblmM pazMepoM. J[oOaBieHHe M300KTaHa B PACTBOP COEITMHEHHS
dhopmynel 1 B quxiopmerane (JIXM), mpuBOANIIO K YaCTHIIAM C HauboJiee OJHOPOIHBIM pa3MepoM. HeounrieH-
HOe coenuHeHne Gopmyisl | kpuctamumsupoBanu u3 cMecu TI'D/H-renTaHa U 3aTeM TOHKO H3Menbuaiu. [Ipo-
Hexypa KpuCTauIn3anny OblIa pa3paboTaHa ¢ IeIbI0 KOHTPOJIS pa3Mepa YacTHII.

B o0mieit ci1o)HOCTH MOTy4eHbl 4eThipe KpucTtammmmueckux popmsel (popmer A, B, C u D) u amopdHas
dopma E coemmuenus popmynsl I, B Tom gucie 3 anruapara (popma A, C u D) u ogun combBat (dpopma B).
DKCTIEpUMEHTHI 110 KOHKYPEHITUU B CYCIICH3MH TOKa3ad, 9to ¢opma D Obuta TepMoamHAMUYEeCKH Oojiee cTa-
OmIbHOM Tpu akTUBHOCTH BobI aw <0,2 pu KT, B To Bpems kak ¢opma C Oblna 6osiee cTaOMIbHONM MPH aKTHB-
HocTH Boxsl aw >0,5 npu KT. Ouenka pactBopuMocTH 3a 24 4 nokasana, 4To pacTBopuMocTtsb ¢popmsel A, C u D
B H,O npu KT 65112 0,18, 0,14 u 0,11 mr/mn, cootBeTrcTBeHHO. Pe3ynbraTel JICIT (nnHamudeckas copOIus ma-
poB) nokazany, 9yTo popMbl A 1 D ObUIM HETUTPOCKOIIMYHBIMY, YTO OBUIO ompeneneHo no menee 0,1% obOpaTtu-
Mmoro BruTeiBanus Bogw! mpu JICII, a ¢popma C Oblia cierka rurpockonnyHoid. HexkoTopele naHHBIE onpenere-
HUS XapaKTEePUCTUK M HAOJIOAEHUH KPUCTAUTMYECKUX (DOPM NPUBEICHEI B Ta0I. 1.

Tabiumna 1
Kpartkoe onmucanue XxapakTepUCTHK JUTsl KpUCTAILTUYCCKUX (hopM coeauHeHus HopMysl |
Kpucr €] Hnent Pacr T'urpock €]
anudecKas oTep | HEOTEP | UYHOCTH BOPUMOCTh | OMTMYHOCTH HTaJIbITH
¢dopma u Manpu | GOpMbI 3a 24 yaca B o
macc | ACK H,0 npu A
bl B (°C, KT (mr/mn) H
Tr'A | Hauaso) (Lx/r)
(%)
Dopm 1 Besson 0,18 Herurpo 9
aA 6 22,8 Hast CKOMUYHAs 1,2
Dopm 8 Conbs HJT HJT 6
aB 39 7.9, aT 5.3
103,2 IIUKJIOT€KCAHO
na
Dopm 1 Besrox 0,14 Crerka 9
aC .8 27.8 Hast rurpockonuuHa | 4,37
s
Dopm 1 Besson 0,11 | Herurpockonuu | 90,28
aD 5 29,1 Hast Hast

Anam3 muddepennmanpaoit ckanupytomnieit kanopumerpuu (JICK) dopm A u C

nokasain, uro ¢popma C nmerna 60jee BICOKYIO TEMIIEPATypy TJIaBJICHUS U 00Jiee BBICOKYIO TEIUIOTY TIIaB-
neHus (Taba. 1), 9To yka3sIBaeT Ha TO, YTO ITH JBE (POPMBI SBISIFOTCS MOHOTPOITHBIMU U popma C sBiisieTcst 60-
niee CTaOMITBbHOM. DKCIIEPUMEHTHI 10 KOHKYPEHIIMU B CyCIIeH3WH ¢ cooTHomeHueM 1:1 ¢popmbr A n C B paznud-
HBIX PACTBOPHUTEIAX Bcerna MpuBoain K opme C, 9To moaTeepxkaaeT, uto ¢popma C Oblta 6oiee CTaOUIBLHOM,
geM popma A. B coorBercTBUU ¢ 3TUM, Qopma C Obla mosydeHa Jlaxe TOTrAa, KOTJa B 3arpy3Ky KpUCTajuIn3a-
[IUM BHOCHJIH 3aTPaBKY (OpMBI A.

Hoaumopdsl coennnenns GpopmyJn I

Beumn oneHeHBI (pU3MYECKUE XAPAKTEPUCTHKH, a TaKXKe 3aKOHOMEPHOCTH B3aMMHBIX IMPEOOpa30OBaHUM,
YTOOBI OLICHUTH UACHTUYHOCTh MPUTOIHON KPUCTAIUTMICCKOH (OPMBI coeIMHEHUS PopMyItsl | 1t mampHewe
paspabotku. K HacTosteMy BpeMeHH OBLITO MOJYYCHO B OOIICH CIIOKHOCTH YETHIPE KPHCTAILTHYCCKUX (OPMEI
A, B, C u D. Taxxe Obuta nonmydena amop¢Has gopma E. Bee xpucrammueckue GpopMbl ObIIM 0XapaKTepH30-
BaHbI TIOPOIIKOBOH peHTreHoBckoi nmuppaknueit (ITP/) mo Mmeroankam mpumMepa 6, © TEPMOTPABUMETPUIECKAM
anamm3oM (TT'A) u muddepennmanpaoit ckanupyromen kanopumerpueit (JICK) metonukamu npumepa 7. Mc-
cienoBaHue ¢ uaeHTHUKaued Gopm moareepauio, uto ¢popmel A, C u D npeacraBnsiam co0oil aHTHIPATHI, a
¢opma B mpencrapmsia coboii conmpBaT HUKIOreKcaHona. KpaTkoe ommcaHue XapaKTEpHUCTHK U BCEX KpH-
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CTANTMYECKUX (OPM IIpeACTaBiIeHO B TalI. 1. 3aBUCHMOCTb TEpMOJUHAMHYIECKON CTAOMIIBHOCTH MEXAY TPEMs
anrunpatamu (popma A, C u D) Obiia ncciaejoBaHa ¢ oMOIIBI0 AKCIIEPUMEHTOB 110 KOHKYPEHIIMU B CYCIICH3HH.
TToapoOHast 3aKOHOMEPHOCTh B3aMMHBIX TIPeoOpa3oBaHuil M300pakeHa Ha CXeMaTHIEeCKOH auarpamMme (Tiokasa-
Ha Ha Qur. 1). 3aKOHOMEPHOCTh B3aMMHBIX TipeoOpazoBanuit Mexay Gopmoii C u D Oblna cBszana ¢ a¢ghekTom
pactBopurenst HyO. @opma D 6buta TepmouHamMmudecku 6oiiee ctabminbHOM mpu aw <0,2 1p KOMHAHTOW TeMIe-
parype (KT, 25+2°C), B To Bpemst kak ¢opma C Oblia Gosiee CTaOMIBHON MPH aKTHBHOCTH BoJbl aw >0,5 mpu
KT. s popm A, C u D ObLIH JOTIOTHUTENBHO OIEHEHBI pacTBOPUMOCTH 3a 24 4 B H,O ¥ rUrpOCKONMMYHOCTD.
PactBopumocTs 3a 24 4 ¢popmer A, C u D B H,O npu KT 6bu1a nusmepena kak 0,18, 0,14 u 0,11 mr/mi, coOoTBeT-
cTtBeHHO. Hukakux m3MmeneHuir (opM He HAOIIOJANIOCH TIOCTE OIEHKHA PAacTBOPUMOCTH 3a 24 4. /laHHBIE AWHA-
mudeckoi copomuu napos (JCIT) mokasanu, uto ¢popmbl A u D ObuTH HerUrpocKoTMYHEIME, a Gopma C Obuta
ClIerKa TUTpockonyHONW. Ha ocHOBE pe3ynbTaToB XapaKTepHCTHKH U oneHKH 00e ¢popmbr C u D mokazanu mpe-
BOCXO/IHbIE (PU3NKO-XMMHUYECKHE CBOIMCTBA, B TOM YHCIIC BHICOKYIO CTETICHb KPUCTAJUIMIHOCTH, HU3KYIO TIOTEPIO
maccel TTA n oy kpytyro sunorepmy JCK. Onnako, mpunuMas Bo BHUMaHue 3ddekt pactBopurens H,O,
CBSI3aHHBIN C 3aKOHOMEPHOCTBIO B3aUMHBIX IpeoOpazoBaHuii Mexay ¢opmoit C u D, MokeT OBITh TOJIC3HBIM
KOHTPOJIMPOBATh COJEPKaHHE BOABI B TEXHOJOTMYECKUX PACTBOPUTEISIX M OTHOCHTENBHYIO BIaXXHOCTh OKpPY-
JKaroIIei cpeapl BO BpeMs IPOU3BOACTBA B XxpaneHus (aw >0,5 mis dopwmsl C, aw <0,2 s popmsr D).

B o0mmeit c105xHOCTH NOTy4YeHbI YeThIpe KprcTaumaeckux Gopmsl A, B, C u D coennnenus gopmyist I u
amopdHas ¢popma E. Ha ¢ur. 2 nokasano HanoxeHue penrreHorpamm [1PJ] kpucrammmyeckux GopM coeuHe-
HUs HopMyIsl 1.

B3anmHoe npeoOpa3oBaHue KPUCTAJJIMYECKUX (hopM

OKCIIEPUMEHTHI 110 KOHKYPEHIINH B CYCIIEH3WH OBLTH NMPOBEICHBI I U3yYCHHUS 3aKOHOMEPHOCTH B3aWM-
HBIX MpeoOpa3oBanmii MexXay Tpems anruapatamu (popma A, C u D). Tak kak coenunenne Gopmyssl I mokasa-
JI0 HU3KYIO PacTBOPUMOCTH (<2 mr/Mi) B H,O 1 HEMOJIIPHBIX pacTBOPUTENAX (HAIPUMEp, H-TeNTaHe, [IUKJIOTeK-
CaHe) M XOPOIIYIO PAaCTBOPUMOCTD (>40 MI/MiI) B IPYTrUX PACTBOPUTEISX, s OOJIBIIMHCTBA SKCIIEPUMEHTOB 10
KOHKYPCHIIMH B CYCIIEH3MH OBUIM HCIOJIB30BaHBl CMELIaHHBIE CUCTEMBI pacTBopuTeneil. KoHkypeHmuo B cyc-
neH3nn cHavana npooawm Mexay Gopmoit A u C ipu KT u 50°C. @opmy C mosrydanu mociie CyCcIieHaupoBa-
Hus B Teuenne 40 4 mpu KT wmm 2 9 mpu 50°C. JanbHelnee CyCeHAUPOBAHNE B TEUSHUE NTOTOTHUTEIbHBIX
TpeX Hesesb NpUBOAMIO K (hopme D kak HOBOMY aHTHAPATY, KPOME CIIydaeB, KOTAa MPOUCXOIMIIO BO3AEHCTBUE
H,0. Takum 00pazoM, KOHKYPEHIIMIO B CYCIIEH3UH JOTIOJIHHUTEIBHO poBoawim Mexay ¢popmamu C u D B pas-
JUYHBIX cucTeMax pacTtBopureneil. bernr oOHapyxen addext H,O, cBsI3aHHBII ¢ 3aKOHOMEPHOCTHIO B3aUMHBIX
npeobpazoBanuii Mexay popmamu C u D, npruem ¢popma D oOpazyercst B 6€3BOJHBIX YCIOBHSIX.

JIis moHUMaHMsI B3aUMOCBSI3U TEPMOJTUHAMUYECKOH cTabMIbHOCTH Mexy Gopmoit A u popmoii C 3kcre-
PUMEHTHI 10 KOHKYpEeHIMH B cycnieH3uu npooawm npu KT n 50°C B pa3iauuHbIX cHCTEMax pacTBOPHUTENEH, B
TOM YHCIIC alleTOH/H-TENTaH, METHI TpeT-0yTuioBslil 3¢pup (MTB3)/rentan n Boga. ®opmy A ucnoiabp3oBan
JUTS HACBIIIEHUS] COOTBETCTBYIOIIETO PACTBOPUTENS Iepes (PriIbTPOBaHUEM C MOTyICHUEM MOYTH HACHIIIIEHHOTO
pactBopa. PaBHOe KommuecTBO 00pa3ioB opMbel A i C B3BEIIMBAIN M 3aT€M CMEIIMBAIHN C MPUTOTOBICHHBIM
MIOYTH HACKHIIIEHHBIM PacTBOPOM ¢ 00pa30BaHKWEM HOBOHW CYCIIEH3WH, KOTOPYIO TIEPEMENINBATN MarHUTHON Me-
mankoit (~1000 o6/mun) npu KT u 50°C. Usmepsmu xaptuny 1P/l ocraBmmxcs TBepabIX BELIECTB MOCIHE CyC-
neanupoBaaui. @opmy C mosryganu nocne cycnernupoBanus npu KT B tedenne 40 9 wiu cyCIeHIUPOBAHUS
npu 50°C B TeueHue 2 4, 4TO yKa3blBaeT Ha To, 4To hopma C TepMoanHaMuuecku Oonee crabmibHa, 4eM Gopma
A B munazone ot KT mo 50°C. lanpHeliee CyCleHIUPOBAHUE B TCUCHUE 3 HEJCIh MPUBEIO K 00pa30BaHHIO
¢dopmsl D, 3a nckmouenunem cycnenauposanus B H,O mpu 50°C. @opmy D noxyuann nocpeacTBoM CycreHIu-
poBanwus popmbel A B MTBO/H-rentane (1:4, 06/06) mpu KT B Teduenne 1 cyrok ¢ nodasierneM oopasmna Gopmsl
D B Buze 3aTpaBok.

JInst manmpHEHIIero MOHWMAaHHWS B3aUMOCBS3U TEPMOIUHAMHYECKON CTAOMILHOCTH MeXay ¢opmoit C u
(dhopmoii D skcieprMeHTHI 0 KOHKYpeHIHU B cycnieH3un npoBoaunu npu KT u 70 °C B pa3iauyHBIX cHCTEMax
pacTBOpHUTENIel, B TOM 4YHCIIE METHJ TpeT -OyTHIIOBBIA d(up/TenTaH, BoJa, MUKIOTEKCAH M ATAHOJ/U300KTaH.
PaBHOe KommuecTBO 00pa3ioB ¢opmel C u D B3BemmMBaMM M 3aTeM CMEUIMBAIHN C ITOYTH HACHIIIEHHBIM PacTBO-
poM (opMBI A B COOTBETCTBYIOILIEM PAacCTBOPHUTENE C 00pa30BaHUEM CYCIICH3HMH, KOTOPYIO TIEpEMEIINBAIN Mar-
HUTHON Memankoi (~1000 o6/MuH) npu pasnuuHbIX TemrepaTypax. [lomyugamn xaptunsl I1P]] ocraBmmxcs
TBEPABIX BEIIECTB Tocie cycnenaupoBanus. @opmy C momydanu nocie cycrnenauposanus B H,O mpu KT/70°C
u B EtOH/m300kTane (1:19) mpu KT, B To Bpems kak ¢opmy D moiydanu B Apyrux cucTeMax pacTBOPHUTENEH.
Ha ocHOBe 3THX pe3ynbTaToB MOCTYIHPOBAIN 3aKOHOMEPHOCTh B3aMMHBIX IIpeoOpa3oBaHuii Mex 1y popmamu C
u D, cBsazannyo ¢ a¢dexrom pactBopurens HO wmu EtOH. dnst toro, uro6s! uccienosats Bausaue H,O B
TEXHOJIOTHYECKUX PACTBOPUTEISIX Ha 3aKOHOMEPHOCTh B3aMMHBIX IpeoOpasoBanHuii Mexny ¢opmamu C u D,
MIPOBOAMIIN KOHKYpeHIHIo B cycrien3uu popmbl C u popmsl D B EtOAc/a-rentan (1:4, 06/00) B IPUCYTCTBUU U
orcyrcTBuM Hacwimenus H,O. ®opmy C monydamm B EtOAc/a-rentane (1:4, 06/06), Haceimennom H,O, B TO
BpeMs kKak Gopmy D mosydanu B cucteme pacTBOpHUTENCH 0e3 MmpenBapuTeNIbHON 00paboTku. OTchneXuBad 1
KOHTPOJHMPOBATH COJIEPKAHUE BOIBI B TEXHOJIOTMUYECKHX PACTBOPHUTEIAX IPH M3TOTOBICHUH 00pa3IoB (OpMBI
C mwmu D. Konkypennuto B cycrienzun popmsl C u popmbr D npoBoanmu B cucteme areton/H,O ¢ pasnuaapiMu
aKTUBHOCTAMH Boabl (aw ~0,2, 0,5, 0,8) npu KT. ®opmy D nonyyanm npu aw ~0,2 ipu KT, B To BpeMs kak
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tdbopmy C nonyuamu npu aw ~0,5, 0,8 mpu KT. OrcnexuBany ¥ KOHTPOIUPOBAIH aKTHBHOCTH BOMBI (WU OTHO-
CHUTEJIFHYIO BJIQKHOCTB) ITPH U3TOTOBJICHUH U XpaHeHUH 00pa3noB Gopmsl C win D.

PactBopumocTs 3a 24 1 popm A, C, u D m3mepsnu B Boge nipu KT. O6pasiter popmer A, popmer C u dop-
MbI D cycniengupoBanu B H,O ¢ xoHnentparueit no3el 10 mr/mi. [Tocie ocaxknenus cycnensuit npu KT B Tede-
Hue 24 1 (1000 06/mMuH), HaIOCAAOUHBIE KUIKOCTH OTICSISUIN I H3MEPEHUST PACTBOPUMOCTH MeTooM BOXKX,
W OCTaTOYHBIC TBEPbIC BelecTBa O oxapakTepu3oBanbl MeTogoMm [TPJ]. PactBopumocts popmer A, C, u D B
H,0 m3mepunm kak passsie 0,18, 0,14 u 0,11 mr/mi, cooTBeTcTBeHHO. HUKakux m3MeHeHui (opMbl HE HAOIFO-
nanock mst popm A, C wim D nocie oreHkH pacTBopuMocTH 3a 24 1 ipu KT.

OmnpenesieHne MOHOKPHCTAINYECKOH CTPYKTYPBI

Kpucranmueckue crpyktypsl ¢opm A, C u D onpenensiini METoJOM pEeHTI€HOBCKOH AN(PPAKIMH MOHO-
KPHUCTAIIOB (PEHTIeHOCTPYKTYpHBIN aHamu3, PCA) no metoankam npumepa 4. MoHokpucTaut popMbl A Haj-
nexamiero kadectsa Juiss PCA Obur mosrydeH nocpenctBoM quddy3un B cUCTEME Hap - JKUAKOCTh M3 CHCTEMBI
pacTBopHTeNeH H-OyTHIIAICTAT/IIUKIIOTEKCaH (H-OyTHiamneraT ObLT pacCTBOPHUTEIEM, B TO BPeMs KaK ITMKIIOTCK-
caH ObL1 anTHpacTBOopHTeneM) npu KT. Kpucramnorpadudeckue nanasie 1 nHpopManus o0 yTOUHEHUH CTPYK-
TypHI TIepeunciieHsl B mpuMepe 4. OnpeneneHne XapakTepuCcTHK MOHOKpHcTamia MetogoM PCA mokasaio, 9To
KPHCTAJT TPUHMMAJ TPOCTPAaHCTBEHHYIO Tpymmy P2,/n ¢ a =5,325(2) A, b =13,005(5) A, ¢ =24,778(9) A;
a=90°, $=94,408 (11)°, y=90°.

AcvMMeTpHUYHas eIUHUIIA MOHOKpHUCTaIa monuMopduoi Gopmer A m3oOpakena Ha ¢ur. 3. AcUMMeT-
pHUYHAs €IMHAUIIA COCTOUT TOJBKO U3 OJHOM MOJIEKYNBI popMyItsl I, 9To ykasbiBaeT Ha TO, 9TO (GopMy A SBIISET-
CSl aHTHIIPATOM.

BomopoaHbie CBSI3M B MOHOKPHUCTAIUTMYECKON CTPYKType (HOpMBI A TOKa3bIBAIOT, 4TO TpexmepHas (3-D)
yIakoBKa MOJEKyJ GopMyisl I monnepxuBaercss MexxMonekymsipasiMu H-cBsizsimu (N3-H3---N7, N-4---N1), a
TaKkke JOIOJIHUTENbHO cuiamu Ban-nep-Baanbca. Paccumrtannas xaptuna 1P/l cormacyercs ¢ skcnepuMeH-
tansHO# KaptuHoit [TPJ] popmer A (dur. 6).

PentrenoBckue MOHOKpHUCTaIUIMYECKUE CTPYKTYpHI popMel C (dur. 4) u dopmsr D (¢wur. 5) ykaspiBaroT Ha
B3aUMO/ICHCTBUSI B KPUCTAJIaX TaHHBIX ()OPM, M IUIOTHOCTH (Tab. 2).

Tabnuma 2
ITnotHOCTH KpHCcTaLIOB hopMm A, C, D
Kpucrammueckas popma ITnotHOCTH
(paccumrano no naHubiM PCA MOHOKpuUCTaa, F/CM3)
Dopma A 1,318
Dopma C 1,367
Popma D 1,390

Jdunamuyeckas copouus napos (JCII)

Jyist TOoro, 94TOOBI MCCNeI0BaTh CTAOMIBHOCTD TBEPAOH (OPMEI B BH/E (PYHKIUHU OT BIAXKHOCTH, U3MEPSIIN
Y4acTKH H30TepM nuHamudeckon cop6Orwu mapos (JICIT) dopmer A, dopmsl C u dopmer D mpu 25°C ot 0 1o
95% otHocuTenbHOM BiaxkHocTH (OB) B COOTBETCTBHM ¢ METOAMKaMH npuMepa 8. Ha ocHOBaHMM pe3yibTaToB
JCII, dpopma A (mormomienne Boasl 0,04% mpu 80% OB npu 25°C) u popma D (mornomenue Boast 0,05% mpu
80% OB npu 25°C) 6pu He TUTPOCKOTTHIHBIMH, a (opma C (moriomenue Boas! 0,6% mpu 80% OB mpu 25°C)
Obuta crerka rurpockonuuHoil. [Tocie ouenku JICIT He HAOMIOAATOCH HUKAKUX U3MCHEHUH QOPM.

AHaJIM3 NOPOMIKOBON PEHTTeHOBCKOH A (PpaKIHA

AHanu3 KapTHH NTOPOIIKOBOH peHTreHoBckor mudpaxmuu (ITP/1) mpoBoanimm ¢ KoMMepYecKH JOCTYITHBIM
AHAIMTHYECKUM IPOrpaMMHBIM oOecriedeHrueM 1o meronukam rnpumepa 6. [1PJ] npuromHa it uneHTHGHUKALUIHT
Pa3IUYIHBIX KPUCTAIUIMIECKHUX (ha3, MOIUMOP(OB, THIPATOB MIIA COJIEBATOB IO WX YHHUKAJIbHBIMH AU PAKIHOH-
HBIM KapTuHaM. 1o ocu abcuuce (ropu3oHTaNbHAS 0Ch) HaHECEHBI 3HaYeHUs 2-Teta(0) - psa yrioB MexIy Ia-
JAIOIUM 1 TU(parupoBaHHBIMU ITydkaMu. I1o ocu opamHAT (BEpTHKANbHAS OCh) PETHCTPUPYETCS MHTEHCHB-
HOCTh PAaCCESHHOTO PEHTTCHOBCKOTO M3IYYCHHS, 3aPETUCTPHUPOBAHHOTO JETEKTOpoM. JlaHHBIN HabOp NMHKOB
BBICTYTIaeT B KAYECTBE YHUKAIHHOTO OTIIMIUTEIBHOTO NMPU3HAKA KPUCTALIOTpadhuIeckoil 37eMEeHTapHO! sSTUeHKn
B KPHCTAJUIMYECKOM BemiecTBe. Kpucrammorpadudeckas sneMeHTapHas s4eiika sBsieTcs HanMeHbIUM 3D-
(parmMeHTOM aTOMHOTO MacimTaba, KOTOPHIH MEPHUOIMUECKH ITOBTOPSIETCS B TPEX M3MEPEHUSAX Ha MPOTHKCHHUU
BCEro KpHcTaula. Bee KpHCTauIMUecKe BELIECTBAa Pa3iMYaloTcs 110 MX KpUCTAIUIOrpaduuecKHM dJIeMeHTap-
HBIM stYeHiKaM (U, CIeJOBaTEIbHO, N0 TOJIOKEHUIO THKOB). I1yTeM cpaBHEHHS N3MEPEHHBIX MTOJIOKEHUH MTHKOB C
TEMH, KOTOpbIE HaXO0ITCsl B 0a3e TaHHBIX, KPHUCTAJUINYECKOE BEIIECTBO MOXET OAHO3HAYHO OBITh HACHTH(UIIH-
poBaHO. [y YHCTHIX BEILECTB, MMOJIOXKEHUSI BCEX IMKOB, KaK IPAaBHIIO, 3aBUCAT OT TPEX MapaMeTpoB: a, b, ¢ 1
Tpex yriioB: anb(a, 6era, Tamma (o, 3, y), OTMPEACISIONINX IEMEHTAPHBIN HapayjIeNeHIe ], 0XBaThIBAIOITINA
co00i1 KpucTayuIOrpaMIECKYI0 IIEMEHTAPHYIO TYEHKY.

Teepasbie popmbl coennHenus GpopmyJn I

dopmy A xapakrepuzoBanu merogamu [1PJ], TTA u JICK. Pentrenorpamma ITPJ] mokazana Ha ¢ur. 6 u
yKa3bIBaeT Ha TO, UTO GopMa A sBIseTCs KpucTaumdeckoit. Otder o moucke mukoB [TPJ] mst popmer A dop-
mynsl | npusenen tabn. 3. Janasie TT'A u JICK npuBenens! Ha ¢ur. 7. Habmromanu morepro maccsl Ha 0,6% 1o
120°C na xpusoii TI'A. Pesynsrar JICK nokazan kpytyio sugotepmy npu 122,8°C (Temneparypa Havana). Ha
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OCHOBaHMHU HH3KO# motepu Maccel TT'A u ennHcTBeHHON KpyToit annorepmsl JICK, noctynupyercs, uro ¢popma
A sBIISIETCS] aHTHIIPATOM.

Tabmmma 3
Oruet o noucke nuxos ITP/] 1t hopmsr A Gopmyisr I
Tonox. [°2 Bricora [um. ] MesxaromHoe OTH. UHT.
Tera) paccrosiane [A] [%]

7,7 2149 11,5 61,1

9,9 2255 9,0 64,1

12,7 1545 7,0 43,9

13,6 3517 6.5 100,0
14,1 3373 6.3 95,9

154 1442 5,8 41,0

15,9 2332 5.6 66.3

19,2 658 4,6 18,7

20,5 726 43 20,6

21,6 1076 4,1 30,6

22,4 1515 4,0 43,1

232 855 3.8 24,3

24,7 808 3,6 23,0

®opmy B xapaxrepuzoBamu metogamu [1PJ], TTA u JICK u mosrydanu mocpeicTBOM CYCHICHIMPOBAHHMS
dhopmbl A B m3o0yTrnaneTate/mukorekcadone (1:9, 06/06) nmpu KT B reuenue 1 Henenu. Penrrenorpamma ITP/]
noka3aHa Ha ¢ur. 8. OTtuer o moncke ukoB [1PJ] st dopmer B popmynsr I mpusenen tabdm. 4. Jlanusie TTA u
JCK npusenens! Ha dur. 9. Habmonanu norepto maccsl Ha 13,9% no 120°C na xpuBoii TT'A n aBe s3HIOTEPMBI
npu 87,9°C u 103,2°C (Temneparypa Hauyana) Ha kpuBoid JJCK. SIMP-cniektp (1H) mokasan, yTo MoJsipHOE cO-
otHomeHne nukiorexkcanona/A®U, cocrasmsuio 0,5:1 (12,9 mac.%). B coueTannu ¢ HarpeBOM U pe3yibTaTaMu
'H SIMP, MOCTYJIUPYETCs, 9TO opMa B SBISETCS CONBBATOM ITUKIIOTEKCAHOJIA.

Tabmuma 4
Ortuer o noucke ukoB [1P] nist popmer B popmysr |
Tlonox. [°2 Bricora [umn. ] MesxaromHoe OTH. UHT.
Tera) paccrosnue [A] [%]
7,0 532 12,7 25,8
7.3 444 12,2 21,5
16,1 948 5,5 46,0
16,3 551 5,4 26,7
24,1 1469 3.7 71,2
25,1 2063 3,6 100,0
26.6 489 34 23,7

®opmy C xapakrepuzoBasi Metogamu [1PJ], TTA n JICK. Iudpakrorpamma I1P]] nokazana Ha ¢wur. 10.
Otuer o moucke nukoB [1PJ] nns dopmer C dopmyisr I npusenen tadim. 5. Jlanasie TT'A u JICK npuBeneHs! Ha
¢wur. 11. Habmomamu morepro maccsl Ha 0,8% mo 120°C nHa kpuBoit TT'A u kpytyro sunorepmy npu 127,8°C
(Temmepatypa Hauana) Ha kpuBoi JICK. Ha ocHoBannn Hu3KO#H motepu Macchl TI'’A U eqUHCTBEHHOW KPyTOH
sagorepmsl JICK, moctynupyercs, aro popma C SBISETCS aHTHAPATOM.

Tabnuma 5
Otuet o noucke nukoB [TPJ] nns popmer C popmyisr |
Tonox. [°2 Beicora [umn. | Me:xaromHoe OTH. UHT.
Tera] pacctosiaue [A] [%]
6,4 107 13,8 2,9
8,1 173 10,9 4,7
8,6 2175 10,2 59,2
8,8 738 10,1 20,1
9,9 401 9,0 10,9
10,2 333 8,7 9,1
12,9 2135 6,9 58,1
13.8 581 6,4 15.8
15,1 1496 5,9 40,7
16,5 1952 5,4 53,1
19,8 3675 4.5 100,0
21,2 793 4,2 21,6
22,1 1958 4,0 53,3
23,7 790 3,6 21,5
25,7 1065 35 29,0
27,8 570 32 15,5

3atpaBku Gopmbl D mosrydeHb! mocpencTBoM cycneHaupoanus Gopmer A B MTED/H-renrane (1:4, 06/00)
npu KT B Teuenue 1 cyTok ¢ nobasieHueM oodpasma ¢GopMbl D, IOTydeHHOTO U3 SKCIIEPUMEHTa KOHKYPEHITH B
cycrien3un. Judpaxrorpamma TP/l mokazana Ha ¢ur. 12. OtueT o moucke nukoB [TPJ] ans dopmer D hopmyitbr
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I npusenen tadn. 6. Janasie TT'A u JICK npuBenenst Ha ¢ur. 13. Habmonanmu notepio maccel Ha 0,2% 1o
120°C na xpuBoii TT'A u kpytyto sunorepmy npu 129,1°C (temnepatypa Hadana) Ha kpuBoid JJCK. Ha ocHoBa-
HHUH HU3KOW morepu Maccel TI'A u enuHcTBeHHOH KpyToit sHnotepMsl JICK, noctynupyercs, uro ¢popma D siB-
JSIETCSL aHTUAPATOM.

Tabnmma 6
Oruet o noucke nukoB ITPJ1 nist dopmsr D Gopmyisr 1
Tonox. [°2 Bricora [umm. ] Me:xaToMHOe OTH. uHT.
Tera) paccrosuue [A] [%]
8,0 389 11,0 33
8,7 3614 10,2 30,3
9,2 603 9,6 5.1
9.8 1814 9,0 15,2
10,4 981 8.5 8.2
12,9 1805 6,9 15,1
134 2561 6,6 21,5
14,0 2422 6,3 20,3
14,8 11925 6,0 100.0
15,6 1044 5,7 8.8
16,4 1240 5.4 10,4
18,5 1595 4.8 134
19,7 3884 4,5 32,6
20,0 3839 44 32,2
20,8 2235 4.3 18.7
21,0 1286 4,2 10,8
23,1 1285 39 10,8
23,3 964 3,8 8,1
23,9 1354 3.7 114
25,5 1040 3,5 8,7
25,7 1104 35 9,3

dapManeBTHYECKHE KOMIO3MIIUU H COCTABBI

IMommmopduast popma dopmyisl I MokeT OBITH COCTaBICHA B COOTBETCTBHH CO CTAaHIAPTHOH (apmaries-
THUYECKOH MPAKTHKOW M B COOTBETCTBUM C METOAMKAMH TpHMepa 9 AJisi IPUMEHEHHUS B TEParleBTHUECKOM Jieue-
HUU (BKITIOYas MpoduiakTHYecKoe JICUeHHE) Y MICKOMHUTAIOMNX, BKIIOYas dernoBeka. /[aHHOoe m3o0pereHue
OTHOCHTCS K (hapMalleBTHYECKOM KOMITO3HIINH, COllepKalieil coequaeHne Gpopmyibl | B coueTaHUU ¢ OJJHUM HJIH
Oonee GapMaleBTHICCKH MPUEMIIEMBIM HOCHTEJIEM, CITOCOOCTBYIOIINM CKOJIBKEHHUIO BEIIECTBOM, pa30aBUTEIEM
WA BCTIOMOTATEIbHBIM BEIICCTBOM.

[Momxoxasiiye HOCUTENH, pa30aBUTENH, CIIOCOOCTBYIOIIUEC CKOJBKCHUIO BEHICCTBA M BCIOMOTATCIbHEIC
BEIIIECTBA XOPOIIIO U3BECTHHI CIICIIUANUCTAM B JAHHOW 00JaCTH TEXHUKHU U BKIIOYAIOT TaKUE BEIIECTBA, KaK yT-
JICBOJIBI, BOCKH, PACTBOPHMBIC B BOJC W/WIM HaOyXaroIiue B BOJIC IOJHUMEPHI, THAPOGMIEHBIC WA THAPOPOO-
HBIC BCILIECCTBA, )KEIATUH, MACJIa, PACTBOPUTEIN, BOAY ¥ TOMY IOJTOOHBIC.

Yka3aHHbIE COCTaBbl MOTYT OBITh MOJYYEHBI C HCIOJIb30BAHUEM OOBIYHBIX METOJUK PACTBOPEHUS U CMe-
mmBanus. CoeMHEHNE N0 IAHHOMY M300PETeHHUI0, KaK MPaBUIIO, COCTABISIOT B Bue (apMaleBTUYECKUX Jie-
KapCTBEHHBIX (opM, 4TOOBI 00ECIICUUTD JIETKO KOHTPOJIUPYEMYIO JTO3HUPOBKY JIEKAPCTBEHHOTO CPEACTBA U AaTh
BO3MOXKHOCTb COOJIFOICHHUS! TTALEHTOM MTPEANUCAHHOTO PEKIMA.

dapmarieBTHUECKas KOMIO3UIMs (MK COCTAB) JUIsi IPUMEHEHHsI MOXKET OBbITh YIIaKOBaHA B Pa3IMUHBIX
(bopmax B 3aBUCHMOCTH OT CIOC00a, UCIOJIb3YeMOTO [UIsi BBE/ICHHS JIEKapCTBEHHOTrO cpescTBa. Kak mpaswuiio,
U3JICTTUE TS MPOJAKU BKIIFOYACT KOHTCHHEP, UMCIOIINI pa3MEICHHBIN B HEM (papMalleBTHICCKUIA Tpenapar B
cooTBeTcTByIOmEH Qopme. [Togxomsmue KOHTCHHEPHI XOPOIIO HM3BECTHBI CICIMATHCTAM B JaHHOW 00JacTh
TEXHUKU W BKJIIOYAIOT TAKUE MaTepHAIbl, KaK OYTBUIKH (TUIACTUKOBBIC M CTCKIISTHHEIC), Callle, aMITyJIbl, TUTACTH-
KOBBIC MMAKEThI, MCTAIUTMYCCKIEC IIHIHHIPEI U ToMy Moo0HOoe. KoHTeliHep MOXKET TakkKe BKJIFOYATh B Ce0s yCT-
POWCTBO 3aIUTHEI OT HEYMEJIOro OOpalIeHus I MPEIOTBPAIICHUS HEOCTOPOKHOTO JOCTYIA K COACPKUMOMY
ynakoBku. KpoMe TOro, KOHTCHHEp UMEET HAaHECEHHYI0 Ha HETO STHKETKY, OMUCHIBAIOIIYIO COACPKAMOE KOH-
TeiiHepa. JlaHHasi 3TUKETKa MOYKET TAK)KE COJIEPKATh COOTBETCTBYIOIIHE MPEIYPEKICHUS.

dapmarneBTHIECKIe KOMIIO3UIMH TToJMMOp]HOH Gopmbl coennHeHUsT GOpMYITbl | MOTYT OBITH MOTYYCHBI
JUISL Pa3lIMYHBIX MyTeil M THIIOB BBENCHUS C (papMalleBTHUECKH NPHEMIIEMBIMH pa30aBUTEISIMHU, HOCHTEISIMH,
BCIIOMOTaTeIbHBIMHU BEI[ECTBAMHU, CIIOCOOCTBYIOLIMMH CKOJIBKECHHUIO BELIECTBAMHU WK cTabunnzatopamu (Rem-
ington's Pharmaceutical Sciences (1995) 18th edition, Mack Publ. Co., Easton, PA), B popme mrodpunusupoBan-
HOTO IpernapaTa, pa3MOoJIOTOro MOPOIIKA WK BOXHOTO pacTBopa. CocTaB MOKET OBITH MOJTYYCH MPH ITePEMEIITH-
BaHUM TIPU TEMIIEPAaType OKPYKAIOIICH CPelIbl, MPH COOTBETCTBYIOMEM pH ¥ Ipu KemaeMol CTeIeHH YHCTOTHI,
¢ (pU3HOIOTHYCCKH MPUECMIIEMBIMUA HOCUTEISIMH, T.C. HOCHTEIISIMHU, KOTOPBIC SBISFOTCS HETOKCHYHBIMU UTS Pe-
IUIHCHTOB B MCIOJb3yEMBIX J103aX W KOHIEHTparmax. pH cocTaBa 3aBUCUT B OCHOBHOM OT KOHKPETHOTO TpPH-
MEHCHUS ¥ KOHIICHTPAIIUU COCIUHCHHUS, HO MOYKET HaXOJUTHCS B TUATIA30HE OT OKOJIO 3 10 OKOJIO 8.

[pennouruTensHO, (hapMareBTHYCCKAsT KOMITO3UIIHS SIBIISCTCS CTCPUIBHOM. B 4acTHOCTH, COCTaBBI, TIpe-
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Ha3HAUCHHBIC JJIs BBEJCHHS in Vivo, JOJDKHBI OBITh CTEPUIILHBIMU. J[aHHAs CTEPHIU3AIMs JIETKO TOCTHKHMA
nmpoBeicHUEeM (DMIIBTPALIUHU Yepe3 MEMOPaHbI VTS CTEPHIILHON (DMITETPAIIUH.

®DapMareBTHIECKUN COCTaB KaK MPABIIJIO MOXKET XPAHUTHCS B BUAE TBEPAOH KOMIIOZUINH, TaOIETKH, MTH-
JIFOJTH, KATICYJIBL, JINO(QUIN3UPOBAHHOTO COCTABA MM B BHJE BOIHOTO PacTBOpA.

®dapMareBTHIECKHE COCTABHI M0 JaHHOMY H300pPETCHHIO JO3UPYIOT M BBOIAT HEKOTOPHIM 00pazoMm, T.e.
KOJINYECTBA, KOHIIEHTPAINH, PEXKUMBI, KYyPCHI JICUCHHUSI, HECYIIHE CPEIbl M IYyTh BBEACHHUS COOTBETCTBYIOT HAJ-
Jexamei MeAUIUHCKON mpakTuke. PakTopsl, MOUIEKAIIIEe PACCMOTPEHHIO B ’TOM KOHTEKCTE, BKIIFOUAIOT KOH-
KPETHOE PacCTPOWCTBO, KOTOPOE JIeUaT, KIMHUYECKOE COCTOSHHE OTACIHHOTO MAaIMeHTa, IPUIUHY PacCTpPO-
CTBa, MECTO JIOCTAaBKU arcHTa, CI0cO0 BBEACHUS, IpadUK BBEACHUS M APYrue (haKTOPHI, U3BECTHBIC MPAKTH-
KYIOIIIAM BpavaM.

[IpuemieMbie pa30aBUTENN, HOCUTEIH, BCIIOMOTATEIBHBIC BEIISCTBA M CTAOMIM3AaTOPHI SIBIISIOTCS HETOK-
CUYHBIMU JJIs1 PEIUIHCHTOB MPH UCIOJIB3YEMBIX TO3MPOBKAX W KOHICHTPAIMAX M BKIIOYAIOT B ce0s Oydepsl,
Takue Kak ¢ocdat, UTpaT U IPyrue OPraHHICCKUE KUCIOThL, aHTHOKCUIAHTHI, BKITFOUasi aCKOPOUHOBYIO KHUCIIO-
Ty ¥ METHOHWH; KOHCEPBAHTHI (TaKUE KaK XJIOPH] OKTaACHMIIUMETIIOCH3MIIAMMOHUS;, XJIOPH TeKCAMCTOHHS,
XJIOpH OCH3AIKOHHUS, XJIOPHUJT OCH3ETOHWUS; (PEeHOII, OYyTUIOBBIN, STHIIOBBIA WM OSH3UJIOBBIA CITUPT; aJKUJIIIA-
pabeHBl, Takhe Kak METWI- WIH TpomwminapadeH; MUPOKAaTEeXWH, PE30PIHH; IHKIOTEKCAHON, 3-TICHTaHON H
M-Kpe30J1); HU3KOMOJICKYJISIpHBIE (MeHee yeM 0KoJIo 10 0CTaTKOB) MOJUTIEHTH B, OCITKH, TAKHE KaK CHIBOPOTOY-
HBIH anb0yMUH, )KE€IaTHH WM UMMYHOTJIOOYIINHBL; THAPO(DIIIBHBIE TOTUMEPHI, TaKHe KaK ITOJIWBUHIIITHPPOIIH-
JIOH; aMHHOKHCIIOTHI, TAKHE KaK TIHINH, TTyTaMHUH, acllaparut, TUCTUANH, apTHHUH WIH JH3WH; MOHOCAaXapH-
IIBI, TUICaXapuabl U JPYTHE YTIIEBOABI, BKIIOYAs IIIIOKO3Y, MAaHHO3Y MM IEKCTPUHBI; XEIaTo00pa3yIoie areH-
ThI, Takue kak DJITA; caxapa, Takue Kak JJaKTO3a, caXxapo3a, MaHHUT, TPErajio3a Wi cCopOuT; coneoOpasyromime
MPOTHBOUOHBI, TAKAE KaK HATPUH; KOMIUICKCHI METAJIOB (HAapUMep, KOMILICKCH Zn-0elloK); W/WITU HEHOHHBIE
TTOBEPXHOCTHO-aKTHBHBIE BelecTBa, Takne kak TWEEN™, Bxirouass Tween 80, PLURONICS™ win oauaTh-
nenrnukoss (I10), Brmowas [191'400. AkTuBHBIE (apMaleBTHYECKUE WHIPEANCHTHI TakXKe MOTYT OBITh 3a-
KIIFOUYEHBI B MUKPOKAIICYJIaX, U3TOTOBJICHHBIX, HAIPUMED, METOAAMHU KOALICPBAIIMN W MOJMMEPH3aIlliY Ha rpa-
Huie (a3, HAMPUMEP MUKPOKAICYJaX U3 THAPOKCHMETHIIICIUTIONO03BI MK JKEIaTHHA U MHUKPOKAICYNaX U3 MO-
T(METHIMETaKPUIIaTa) COOTBETCTBEHHO, B KOJUIOMIHBIX CUCTEMaX JOCTABKH JICKAPCTB (HAPUMED, JIMIOCOMAX,
anbOYMUHOBBIX MHKpOc(hepax, MHUKPOIMYIBCHAX, HAHOYACTUIIAX W HAHOKAINCYJaX) WIA B MaKpOIMYJbCHSX.
Takne meToasl onmcanbl B Remington's Pharmaceutical Sciences 18th edition, (1995) Mack Publ. Co., Easton,
PA. [Ipyrue npuMepsl JeKapCTBEHHBIX COCTAaBOB MOXKHO HaiTH B Liberman, H. A. and Lachman, L., Eds., Phar-
maceutical Dosage Forms, Marcel Decker, Vol 3, nd Ed., New York, NY.

TabyieTk MOTYT CofiepKaTh OAWH WK Ooyiee papMaIeBTHUECKH MPUEMIIEMBIX HOCHUTENEH, ClIOCOOCTBYIO-
IIUX CKOJIBKCHUIO BEIIECTB, pa30aBUTEIICH MIIM BCIIOMOTATEIBHBIX BEIIECTB, BEIOPAHHBIX U3 MUKPOKPHCTAIIIH-
YECKOU IIeIUTIONIO36I, TAKTO3bI, HATPHS KPAaXMANITIIUKOJISATA U CTeapaTa MarHusl.

dapmareBTUUECKU MPUEMIIEMBIC BEIICCTBA, CIIOCOOCTBYIOIIME CKOJIEXKCHUIO, MOTYT OBITh BBIOpaHBI W3
JUOKCHIAa KPEMHUS, MOPOIIKOOOPA3HON IIEIUTIONI03bI, MUKPOKPHCTAIUTMICCKON IIEJUTIONIO03k], CTeapaToB MeTal-
JIOB, ATFOMOCHITUKATa HATPUs, OCH30aTa HATPUS, KapOOHATA KAIIBIU, CHINKATa KaJbIIHs, KYKypy3HOTO Kpaxma-
Ja, KapOoHaTa MarHus, TalbKa, He coaepkaiiero acoect, stearowet C, kpaxmana, kpaxmana 1500, naypuincyib-
(haTa MarHus, OKCHIa MarHusi © UX KOMOWHAITUH.

dapmaneBTHIECKNE COCTABBI BKIIIOYAIOT COCTABBI, IPUTOIHEIE IS ITyTeil BBEICHHS, ONMMCAHHBIX B JAHHOM
nokymenTte. CocTaBbl MOKHO YOOHO TIPEIOCTABIATh B CTAHIAPTHON JO3MPOBAHHON (hopMe U MOXKHO MOIy9aTh
JOOBIMH CITOCOOAMU, XOPOIIIO M3BECTHBIMHU B 00JaCTH (apManuid. METOIUKN U MpemnapaTsl, B MEJIOM, MOXHO
HaiiTi B Remington's Pharmaceutical Sciences 18" Ed. (1995) Mack Publishing Co., Easton, PA. Takue croco-
OBl BKIIIOYAIOT CTAAWI0 OOBEIMHEHNUS aKTHBHOTO MHTPEINECHTa ¢ HOCUTEIEM, KOTOPBIH COCTOUT U3 OJHOTO WIIH
OoJee JOMOTHUTENEHBIX HHIPEIUCHTOB. JlaHHBIC COCTaBbl MOTYT MOJIYYaTh IyTEM PABHOMEPHOTO M TIIATEIEHO-
ro 0ObCTUHECHUSI aKTHBHOTO MHTPEAUCHTA C JKAIKUMH HOCHUTEIIIMHU WM TOHKOU3MEIBYCHHBIMH TBEPABIMHU HO-
CUTEIISIMH, UITH IMU 00OWMH, a 3aTeM, TIPU HEOOXOAUMOCTH, (JOPMOBAHHEM TPOTYKTA.

dapmareBTUIECKUEe KOMIIO3UIUU MOTYT OBITh B (hOpME CTEPUIBLHOTO HHBEKIIMOHHOTO IIperapara, Harlpu-
Mep B BUJC CTCPHIbHON WHBEKIIMOHHOW BOTHON WM MAacisSHON cycrieH3uH. J[aHHas CycHeH3Hus MOXET OBITh
COCTaBJICHA B COOTBETCTBHH CO CIIOCOOAMH, W3BECTHBIMH B JAaHHON 00JAaCTH, C MCHOJIH30BAHUEM IMPUTOIHBIX
JTUCTICPTUPYIOIINX WM CMAaYHMBAIONINX areHTOB M CYCIICHAWPYIOIINX areHTOB, KOTOPHIE OBUIM YHOMSHYTHI pa-
Hee. CTEpMIIBHBIN MpernapaT sl HHBEKIIMHA MOXET HaXOIUTHCS B BUAE PACTBOpA WIIH CYCIIEH3UH B HETOKCHIHOM
TapeHTEPATLHO-TIPUEMIIEMOM pa30aBHUTelNe WM PACTBOPUTENE, HAIpUMEP B BHIE pacTBopa B 1,3-OyTammuote,
WA OH MOXXET OBITh MPHUTOTOBIICH W3 JTHODIIN3NPOBAHHOTO mopornka. Cpean mpueMiIeMbIX HOCUTENIeH U pac-
TBOPHUTEJICH, KOTOPBIE MOTYT OBITH HCIIOJIB30BAHbI, HAXOIATCSA BOJA, PacTBOpP PUHrepa M M30TOHMYECKHA pac-
TBOp XJopunaa Hatpus. KpoMe Toro, CTEpUIIbHBIC HENETYYHE MACiia MOXKHO HCIOJIb30BaTh B KAYECTBE PACTBOPH-
TeJIS WIH CYCIICHIUPYIOIIEH Cpeibl, BKIIFOYasi CHHTCTUICCKIE MOHO- WIH AUTIIAIEPUABL. B nomonHeHne k 3ToMy
MPY TPUTOTOBJIICHUN UHBEKIMOHHBIX PACTBOPOB MOTYT OBITH HCIOJB30BAHBI )KUPHBIC KHACIOTHI, TAKHE KaK OJe-
WHOBasl KUCJIOTA.

B nmpyrom acmekTe MaHHOE M300pPETEHHUE OTHOCHTCSA K CHOCOOy JeueHHs 3a00JCBaHUS WA COCTOSHUS,
OIOCPEIOBAHHOTO, TI0 KpaWHell Mepe YacTH4YHO, Ooratoil jJednuHOBhIMEH ToBTOpamu kuHazoi 2 (LRRK2). B
YaCTHOCTH, JaHHOE OTHMCAaHUE OTHOCUTCS K CIIoco0aM MpeaypekaeHUs WIN JICUSHHSI pacCTPONUCTBA, CBSI3aHHO-
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ro ¢ LRRK2 y miekonuraromero, BKIIOYAIOIIET0 CTaJHI0 BBEICHHUS yKa3aHHOMY MJICKOIHMTAIONIEMY TepareB-
THYeCKH (P PEKTHBHOrO KOJIMYECTBA COCANHEHNUS, MIPETI0KEHHOTO B JaHHOM JOKyMeHTe. B HEKOTOpHIX Bapu-
aHTaX OCYIIECTBIICHHUS 3a00JIeBaHNE WM COCTOSHHE, OTIOCPENIOBAaHHOE TIO0 MeHbIIel Mepe dactudHo, LRRK?2
TIpeCTaBIsIeT co00H HelpoereHepaTHBHOE 3a00JIeBaHUE, HAIPUMED PACCTPONCTBO IEHTPATHLHOM HEPBHOM CHC-
teMbl (ITHC), Takoe kak 6one3nb [Tapkuacona (BIT), 6one3np Anprreiimepa (BA), nemennus (B ToM gucie 00-
ne3ub muddy3abIx Tenen JIeBu U cocyaucTas AeMeHIns), 6okoBol amuoTpoduaeckuii ckiepos (BAC), crapue-
cKasi TUC(YHKIMS MaMATH, YMEpEeHHOe KOTHUTHBHOE HapylieHHWe (HampuMmep, B TOM YHCIE IPH MEpexoie OT
YMEPEHHOTO KOTHUTHBHOTO HapylIeHus K Ooyie3Hn AnbplreiiMepa), 3a001eBaHme, XapaKTEPU3YIOIIEecs MOsBIIe-
HHEM aprupo(UIIBHBIX 3€peH, JIM30COMalbHbIe paccTpoiicTBa (Hanpumep, Tun C 6ose3nn Humanna-IInka, 60-
ne3np [ome) xopTukoOasanbHas AereHepauusi, MPOrpecCUPYIOIIN HalbsIepHBIH Mapanud, yHacjeJOBaHHAs
JOOHO-BUCOYHAsl JEMEHIMS M MapKHUHCOHH3M, cBs3aHHble ¢ Xxpomocomod 17 (FTDP-17), cumnroMsr otme-
HBI/pELUINB, CBSI3aHHBIC C HApKOMaHUeH, L-noda naynuposannas auckuHesus, 6one3np Xantunrrona (bX) u
BNY-acconuupoBannas aemenuus (BAJl). B npyrux BapmaHTax OCYIIECTBICHHUS yKa3aHHOE PacCTPOHCTBO
NPE/ICTaBIsIET COOOH MIIEMHYEcKylo OOJIE3Hb OPraHOB, BKIIIOYAIOIINX, HO HE OTPaHMYHUBASCh UMM, TOJOBHOH
MO3T, Cep/Le, TOYKU U MCUYEHb.

B HEKOTOpBIX Opyrux BapHaHTax OCYIIECTBICHHUS 3a00JieBaHHWE WM COCTOSHHE, OIOCPENOBaHHOE, IO
MeHbIer Mepe gactnaHo, LRRK2 npencrasnsier coboit pak. B HEKOTOPBIX KOHKPETHBIX BapHaHTaX OCYIIECTB-
JICHUS YKa3aHHBIN pak MpeCcTaBisieT co00i pak IMUTOBUIHOHN KeJe3bl, TIOYeK (B TOM YHCIe MaNWIISPHBIN pak
TIOYEK), MOJIOYHOI JKeNe3bl, JeTKUX, KPOBU U MPEICTATEIbHOMH XKelle3bl (HampuMep, COMUIHYIO OIyXO0Jb), JICHKO-
3bI (BKITIOYAs. OCTPBIN MueNOnAHbIH neiiko3 (OMJI)) nnu numbombl. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
yKa3aHHBIH paK MpeJCcTaBisieT co00il pak IOYKH, paK MOJIOYHOM JKENe3bl, paK NpEeACTaTeNIbHOM JKele3bl, paKk
KPOBH, NAIMMUISIPHBINA pak, paK JIErKoro, OCTPhIA MUEIIOTCHHBIH JeHKO03 MIIN MHOXXECTBEHHYIO MHUEIIOMY.

B npyrux BapmaHTax OCYIIECTBJICHHUS ONHMCAHHBIC B JAHHOM JOKYMEHTE COCAMHEHUS NMPHUMEHSIOT B CIO-
co0ax JieyeHns! BOCIAJIMTENLHBIX 3a00sieBaHnil. B HEKOTOPHIX BapuaHTax OCYLIECTBIICHUS yKa3aHHOE pacCTpOu-
CTBO TIPEJICTABISIET cOOOW BocHaMTeIbHOE 3a00JIeBaHIe KHIICYHUKA, TaKoe KaK 0oyie3Hb KpoHa uin si3BeHHbIH
KOJHT (KaK MpaBuiio, 00a U3BECTHBI KaK BOCTIAIMTENbHOE 3a00JIeBaHNEe KUIIEUHUKA). B Ipyrux BapmanTax ocy-
MIECTBIICHUST YKa3aHHOE BOCIAJIHMTENIbHOE 3a00JIeBaHHE TIPEACTABISET COOOM MpoKa3y, OOKOBOW aMHOTpoduUe-
CKHI CKJIEpO3, pEBMATOMIHBIA apTPUT WJIM aHKUIIO3UPYIOIIWK CIIOHIUIUT. B HEKOTOPBIX BapHaHTax OCYIIECTB-
JICHHUsI yKa3aHHOE BOCTIAJHTEIbHOE 3a00JICBaHNE TIPEACTABIAECT co00i mpokasy, 6oie3Hs KpoHa, BocmamuTess-
HOe 3a00JIeBaHHe KHUIIEYHWKA, SI3BEHHBIH KOJIUT, OOKOBOW aMHUOTPOPHUIESCKHIA CKIIEPO3, PEBMATOUIHBIA apTPUT
WITH aHKWJIO3UPYIOIIHA CIIOHAVIINT.

B npyrux BapuaHTax OCyLIECTBJICHHS ONMCAHHBIC B JaHHOM JOKYMEHTE COCAMHEHHS MCIOJIB3YIOT B CIIO-
co0ax JIeYeHHUs] pacCesHHOTO CKJIEP03a, CHCTEMHON KPAacHOW BOJYAHKH, ayTOMMMYHHOMN TeMOJIMTHYECKON aHe-
MHH, UICTUHHOW SPUTPOLUTAPHON arula3uy, WAMONATHYECKOH TpomOonuroneHndeckoit mypmypsl (MTII), cun-
JIpoMa DBaHCa, BaCKyJINTa, OYyJIE3HBIX KOXKHBIX 3a00JIeBaHMi, caxapHoro quabdera 1 tumna, cuaapoma lllerpena,
6osie3nn JleBuKa U BOCIIAIMTEIILHBIX MUOTIATHI.

IIpumepsr

[Ipumep 1. Beigenenune u GU3NKO-XUMHYECKHE XapAKTEPUCTHKU coequHeHus GhopMyisl I, 2-metrn-2-(3-
MeTHIT-4-(4-(MeTHIIaMUHO )-5-(Tpr() TOPMETHI ) TUPUMUANH-2-UITAMHUHO )- | H-ITUPa30J1- | -1 IpONaHHUTPHUIIA, PET.
HoMep CAS Ne 1374828-69-9.

Coenunenne GopMyItsl I, mosrydeHHOE B COOTBETCTBHM ¢ puMepoM 394 u3 US 8815882, u coenuHeHnem
12 u3 Estrada, A.A. et al (2013) J. Med. Chem. 57:921-936, xaxaplii U3 KOTOPHIX KOHKPETHO BKJIFOYEH ITOCPEI-
CTBOM CCBUIKH, pacTBOPSUTH B MeTHJI TpeT-OyTmiioBoM 3¢upe (MTED, 10 o6bemoB, 200 M) ¢ osydeHHEM KO-
puuHeBOro pacTBopa. JlaHHbIH pacTBOp GHILTPOBAIIN Yepe3 TUCK aKkTHBHpoBaHHOTO yrist 3M Zeta Plus (R55SP,
quametpoM 5 cM) nipu 3 mur/muH. @uinetp npomsiBan MTBED (5 oobemoB, 100 min). [Ipo3paunslii HeokpameH-
HbI# pacTBop (300 Mur) ynapusanu 10 8 odsemoB (160 M) m 3arpysxanu B peaktop Ha 500 mi. JloGasnsuu H-
rentad (8 oobeMoB, 160 M) npu 20°C. PacTBop M3HAYAIBLHO OCTaBaJICsl MPO3padyHbIM, HO 3aT€M HaYWHAIIACh
KpUCTIITH3AIUS depe3 2 MUH. Temmeparypy nocteneHHo nossimany (ckopocth 2°C/mun). [TomHOE pacTBOpe-
HHUE JOCTUTAIIOCHh TOJbKO Tipu 69°C. Jlanee nodapnsim rentad (4 oobema, 80 mur) mpu 70°C; Bu3yasibHO HaOITIO-
nanu npo3paunsiidi pactBop npu 70°C. Temmepatypy ycranaBimuBany Ha 65°C (1,0°C/mun); npu 65 °C k mpo-
3pavyHOMY pPacTBOPY NOOABIAIM 3aTpaBOYHBIE KPUCTAILIBI coequHeHns Gopmynsl I (200 mr, Ta ke 3arpyska), u
OHHM HE PAaCTBOPSUIACH. 3aTeM TemrmepaTypy noHmwkamu a0 20°C B Teuenne 8 4. PacTBop mepememmBaiy mpu
20°C B Teuenue Houd. TBepaOe BENIECTBO OTGUIHTPOBBIBAIN U MPOMBIBAJIH JBa Pa3a MATOYHBIMH PACTBOPAMHU.
Bemectso cynmmm moa Bakyymom mipu 40°C B Tedenue 2 4 ¢ moiydeHueM 15,91 T kprcTalInMdecKoro coemHe-
Hus popmyist I (Bexon 79,6%). MatouHble pacTBOpPEI yapuBald JOCYXa C IMOJyYeHHEM JOIOJHUTENBHO 3,47 T
(u3Bneuenue 17,4%).

[Mpumep 2. BeipanmBanue MOHOKPUCTAIIIOB oauMopdHoit hopmsr C.

I'ne160006pa3HeIe MOHOKpHCTAILTH oMopdHOH hopmbl C Gopmysr | ObIIH MOTyYEHBI U3 CUCTEMBI CMe-
CH pacTBOpUTENCH H-OyTHIIAaLeTaT/IIMKIOTeKcaH (H-OyTrianerar ObUT PacTBOPUTENEM, B TO BpeMs Kak IMKJIIO-
rexcaH ObIT aHTHPACTBOPHUTENIEM) TIOCPENCTBOM MU GY3UH B cUCTeMe Tap - )kuakocth npu KT. Jlerann sxcme-
PUMEHTA CIETyIOITHE.
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Oxouo 30 mr o6pasua ¢popmsl A popmynsl [ B3BemmBanu B 3 Mi1 cTEeKIIHHOM (iiakoHe ¢ 100aBIeHHEM
65 MKJ pacTBOpHTENs H-OyTHiaeTaTa JUlsi pacCTBOPEHHUs BCero TBepaoro oopasua. Taxke B 3 mMi1 (i1akoH go-
0aBmsTH HEOOJIBIIIOE KOJIMYECTBO KpUCTATNYecKoro oopasmna Gopmer C B BHE 3aTPaBOK KPHCTAIIOB. 3aTeM
JIaHHBIN (JIaKOH MTOMEIIAIN B CTEKIISTHHBIN (JIakoH eMKOCThIo 20 MJT ¢ 4 MJT aHTHPACTBOPHUTENS ITUKIIOTEKCaHa
B HeM IS i Py3uu B cUCTEME Tap - KUAKOCTh MPU TeMIepaType oKpykaromieit cpeasl. Yepes 11 mHeilt mo-
Jy4eHBI TIIEI0000pa3HbIe KPUCTAIIIBI, KaK MOKa3aHo Ha ¢ur. 14.

[Tpumep 3. BripamyBanue MOHOKPUCTAIIIOB MOJMMOp(HOH dhopMbl D.

I'me16006pa3Hbie MOHOKPUCTAILTBI MTOTMMOPGHOH hopmbl D hopmynbl I ObUTH TOTYIEHBI U3 CUCTEMBI CMe-
cH pactBopuTeneii aneron/H-rentas (1:10, 06/00) ¢ momoursio Meanennoro ucrnapenus npu KT. Jleranu skcre-
pUMEHTa CIIeTyIOIIHE.

Oxkono 30 mr o6pasna ¢popmbl A dopmyitsl I B3BemmBamu B 4 M1 GurakoHe st KyasTyp (44,6 MM x14,65
MM) ¢ nobasnenneM 0,2 M1 H-OyTn anerara u 2,0 MJI H-TenTaHa JJIsl PaCTBOPEHUS BCETO TBEPAOTO oOpasma.
Taxoke B 4 Mi1 QurakoH 100aBIIsUIN HEOOIBIIOE KOJIMUECTBO KpUCTAIUIHYECKOro oopasia ¢gopmsl D B Buze 3atpa-
BOK KPHCTAJUIOB. 3aTeM (pJIaKOH ITOMEIIAIH B BBITSDKHOM IIKady Ul MEUICHHOTO UCIIapeHHs IIPU TeMIleparype
okpyxatomieit cpenpl. Uepes 15 nHei momydeHsl ribI0000pa3Hble KPUCTAUIBI, KaK MOKa3aHo Ha ¢ur. 15.

[Tpumep 4. OnpeneneHre MOHOKPHUCTALNTHIECKOW CTPYKTYPHI.

BecuBetHble TIBI0000pa3HbIe MOHOKPUCTAILIHI OTOMpAIM U3 MOHOKPHCTaLIMIeKoTo obpasiia ¢opmbl C
W MOHOKpHCTAIUTHIECKOTO obpasua popmsl D u momemnianu B Paratone-N (KpuompoTeKTop Ha OCHOBE Macia).
Kpucranmsr moMemnany Ha MaiIapoBYIO TIETIIO B CIy4ailHOW OPUEHTAIUU U TIOTPYXKaJIH B TOK azoTta mmpu 150 K.
[IpenBaputenbHOe M3ydeHHWE M COOp JMAHHBIX OBUIM BBINONHEHBI Ha Iudpakromerpe Agilent SuperNova®
(Cu/Ko A=1,54178 A) u janHble aHATM3MPOBANM C TOMOIIBIO MakeTa MPOTPAMMHOTO ObecredeHus
CrysAlisPro® (Agilent, Bepcus: 1.171.38.41).

Heramu c6opa maHHBIX MOHOKpHcTamia Gopmel C ciexyromue: mapaMeTpsl SYSHKH U MaTpHIla OpUCHTa-
UK 15t cOopa aHHBIX OBIIM M3BJICUEHBI M YTOUHEHBI C MTOMOIIBI0 porpaMmHoro obecrnedenust CrysAlisPro®
C HCIIOJIb30BAaHMEM YCTAHOBJIEHHBIX YIJIOB M3 6568 oTpakeHuil B nmamaszone 4,0790° <0<70,0660°. lanuble
ObLTH cOOpaHbl 10 MakcuMaibHOro yria qudpaxmuu (0) 70,266° mpu 150,2(2) K. Habop nanHbIX ObLI 3aBepILeH
Ha 99,9% u umen cpeanee 3Hauenue I/c 19,4 u D min (Cu) pasuoe 0,82 A.

Jeranu cokpaieHus JTaHHBIX MOHOKpHCTauIa ¢popmsl C cieayromue: Kaapbl HHTETPHPOBAIIH € TIOMOIIBIO TIPO-
rpammHoro obecrniedenust CrysAlisPro®, sepcust: 1.171.38.41. Beero 3apeructpupoBanu 12836 orpaxeHuH,
cpeny KOoTopsix 6205 O6buM yHUKAIBHBIMU. K TaHHBIM OBLITH TIPUMEHEHBI MTOTIPaBKHU JIopeHTIa 1 MOJSIpU3aIInH.
[IpoBoanIH SMIUPHYECKYIO KOPPEKIUIO MOTJIOIMIEHHS C CIIOJIB30BaHHEM CPEepHUUECKUX TAPMOHHUK, peaTn30-
BaHHYyI0 B anroputme MacmradbupoBanus SCALE3 ABSPACK. Koaddurment nornomenus |1 JaHHOTO Mate-
puana cocrasisier 0,964 MM Ha JAaHHOU JutrHE BOJHEI (A=1,54178 A) A MUHHMMAaJIbHBIE U MAKCUMAJIbHBIE TIPO-
myckaaus coctaBistioT 0,80956 u 1,00000. THTEHCMBHOCTH YKBUBAJICHTHBIX OTpakeHUH ycpenusin. Koaddu-
IIUEHT COTJIACOBAHWMSI JIJIsl YCPEIHEHUSI HA OCHOBE MHTEHCUBHOCTH cOCTaBIIsLI 2,08%.

CrpykTypa popmer C OblIa pemeHa B MpocTpaHCTBeHHOHN Tpymie C2/c MpsSAMBIMA METOJIaMHU C UCTIONB30-
BaHHWEM TporpamMMbl pemieHus cTpykTypbl ShelXS™ (Sheldrick, G.M. (2008). Acta Cryst. A64:112-122) u
yTOYHEHA C TTOMOIIBIO TakeTa sl ontuMu3amu ShelXS™, sepcust 2014/7, ¢ ucmonb30BaHHEM TOJTHONW MaTpH-
1(bl HAMMEHBIIHX KBaapaToB Ha F*, comepxamterocs B OLEX2 (Dolomanov, O.V., et al., (2009) J. Appl. Cryst.
42:339-341). Bce HeBOIOPOIHBIE aTOMBI OBUIM ONTHMHU3MPOBAHBI aHN30TPOIHO. [To0)keHHsT aTOMOB BoJIOpOAa,
CBSI3aHHBIX C aTOMaMH YIJIepoJa, ObUIM pacCUUTaHbl T€OMETPHUUECKH W YTOYHEHBI C MCHOJIB30BAaHUEM MOJCIIH
"Hae3HUKA", HO aTOMBI BOJIOPO/a, CBA3aHHBIE C ATOMaMH a30Ta, YTOYHSUIN CBOOOIHO B COOTBETCTBHH C KapTa-
mu Dypre.

Jeranm c6opa TaHHBIX MOHOKpHCTaJLIA GOPMBI D SIBISIOTCS CIEAYIOIUMH: ITapaMeTphl S4EHKN 1 MaTpHLa
OpHEHTAINH Il cOOpa NaHHBIX ObUIM M3BJICUCHBI U YTOYHEHBI C TIOMOIIBIO MMPOrpaMMHOTO obecieueHust Crys-
AlisPro® c ucronb30BaHHEM yCTaHOBIICHHBIX yriioB 3 30349 orpaxenuit B auanazone 4,0180° <6<70,5190°.
JanHble OBUTH COOpaHBI 10 MaKCUMalbHOTO yria mudpakmuu (0) 70,562° mpu 150 K. Habop nanHbIX OBLT 3a-
Bepien Ha 89,9% u uMen cpennee 3Havenue I/c 29,3 u D min (Cu) 0,82 A.

Jetanm cokpaieHus JTaHHBIX MOHOKpHCTauIa ¢popMsl D cienyromniue: Kagpbl HHTETPUPOBAIN C IOMOIIBIO TIPO-
rpammHoro obecrniedenust CrysAlisPro®, sepcust: 1.171.38.41. Beero 3apeructpupoanu 47670 oTpakeHHH,
cpeny KOoTopsIx 11179 Opimn yHuKansHBIMA. K JaHHBIM OBUTH TPUMEHEHBI TIONPpaBKy JIOpeHIa 1 MO pH3aIiii.
[IpoBoanIH SMIUPHYECKYIO KOPPEKITHIO TOTJIOIIEHHS C CIIOJIE30BAaHUEM CPEepHUUECKUX TAPMOHHUK, peaTn30-
BaHHYy0 B anroputme Macmradbupoanust SCALE3 ABSPACK. Koaddunment noriomenus L. JaHHOTO MaTe-
puana cocrasisier 0,980 MM Ha JAaHHOU JuTHHE BOJHEI (A=1,54178 A) A MUHHMMAaJIbHBIE U MAKCUMAJIbHBIE TPO-
myckaHus cocTaBisioT 0,83622 u 1,00000. THTEHCMBHOCTH YKBUBAJICHTHBIX OTpakeHUH ycpenusn. Koaddu-
IIUEHT COTJIACOBAHWMSI JIJIsl YCPEIHEHUSI HA OCHOBE MHTEHCUBHOCTH COCTABIISLI 2,69%.

CrpykTypa hopmbel D Oblia perieHa B IpOCTPaHCTBEHHOM rpyrine Pca2; mpsMBIMU METOIaMU € UCITIOJIE30-
BaHMEM TNpOrpaMMbl pemeHus: cTpyKTypbl ShelXS™ u yToyHeHa ¢ MOMOLIBIO TaKeTa IS ONTUMH3ALUH
ShelXS™, Bepcust 2014/7, ¢ HCIOIB30BAHUEM TOJTHOM MATPHII HANMEHBIINX KBaApaToB Ha F2, comepixkariero-
cs1 B OLEX2. Bce HEBOOpOHBIE aTOMBI OBLTH ONTHUMHU3UPOBAaHBI aHU30TPOTHO. [10JI0KEeHHST aTOMOB BOJOpOIa
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OBLIN paccUUTaHbl FTCOMETPUYCCKN U YTOYHCHBI C UCIIOJIb30BAHUEM MOACIN "HaCS,HHI/IKa".

Ta6numa 7
[TapameTpbl mpubopa peHTTeHOBCKOH nudpakiinu MoHOKpUCcTaIoB (PCA)

ITpubop Agilent SuperNova
Hcrounuk peHTreHOBCKOro SuperNova Microfocus X-ray Source
U3JTydeHns (Cu/K,: 1,54184 A)

50 kB, 0,8 MA
JerexTop JHerextop Eos CCD

(Paspemenue gerekropa: 16,0450 nukceneit mm)
Yrnomep Yraomep Four-circle Kappa
VYerpoiicTea ans nogaep kaHus Oxford Cryosystems
HU3KUX TEMIIepaTyp
TIporpammuoe obecrneueHne CrysAlisPro (Bepcust: 1.171.38.41)

[Mommnmopdusre hopmbl coenuuenus GopMysabl I ObLIM pelIeHB! ¢ TOMOILIBIO POrPaMMBI PEUIEHHS CTPYK-
Typsl ShelXT (Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8) (MeTox BHyTpeHHEro (a3sMpOBaHUs) U OITUMH3H-
poBaHbI ¢ ucoiab3oBaHueM makera ontumusanmun SHELXL-2015 (Sheldrick, G.M. (2015). Acta Cryst. A71, 3-
8)) (monHas MaTpHIla HAMMEHBIIMX KBagpatoB Ha F2) comepskamerocst B OLEX2 (Dolomanov, O. V. et al.,
"OLEX2: a complete structure solution, refinement and analysis program". J. Appl. Cryst. 2009, 42, 339-341).
Paccunrannyto kaptuny [1PJ] momyuamu n3 Mercury (Macrae, C. F., et al., Appl. Cryst. (2006) 39:453-457) u
MPEICTABICHNS KPHUCTAJUIMIECKON CTPYKTYpHI OBUIM CreHepHpoBaHBI ¢ momomnisio Diamond. JlanHble peHTre-
HOBCKOH JN(PaKI MOHOKPHCTAIUIOB ObutH cobOpansl npu 296 K Ha mudpakromerpe Bruker D8 VENTURE
(mnyuenne Mo/Ka, A=0,71073 A). B Tabn. 8 moka3aHBl KpHCTaIorpaduuecKie JaHHBIE M ONTHMH3AIA
cTpykTyphl hopm A, C u D.
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Tabnuma 8
Kpucramnorpadgudyeckue JaHHBIC M ONTUMU3AIMS CTPYKTYPBI MOHOKPUCTAILTOB MOTUMOPPHEIX popm A, C u D
dbopmyer 1.
ITapamerpsr Dopma A dopma C Dopma D
3M1mpymecxa;1 (bopmyna C14H16F'3N7 C14H16F3N7 C14H16F3N7
MonexyJsipHas Macca 339,34 339,34 339,34
Temneparypa 296 K 150,2(2) K 150K
JlnmnHa BOSTHBI Mo/Ka (A=0,71073 | Cw/K, (A=1,54178 |Cu/Ka (A=1,54178
A) A) A)
CHUHrOHUS, MOHOKIHHHAS, Monoxmanast, C2/c| Opropombuueckasi,
IpocTpaHcTBeHHas rpynna | P2:/n Pca2,
PasmMepel 351eMeHTapHOi a=5,325(2) A a=13,7032(3) A a=17,63410(10) A
STYEHKH b=13,005(5) A b=17,5697(4) A b=14,03430(10) A
c=24,778(9) A c=27,4196(6) A c=26,2102(2) A
0=90° 0=90° 0=90°
£=94,408(11)° £=91,982(2)° £=90°
y=90° y=90° y=90°
06BeM 1710,7(11) A® 6597,6(3) A’ 6486,56(8) A’
7, PaccunTaHHas IIOTHOCTS | 4, 1,318 r/em’ 16, 1,367 r/em’ 16, 1,390 r/em’
Koaddunuent nornomenus | 0,108 MM 0,964 MM 0,980 MM
F(000) 704.0 2816.,0 2816,0
PasMep KpHCTALIA 0,6205x02mm° | 04x04x03mm° 0,6 x0,5x0,2 MM
2 Tera-nuana3oH s coopa | ot 4,548° no 57,89° | ot 6,45° no ot 6,744° no
JIaHHbIX 140,532° 141,124°
IIpenenpHbIE HHAEKCHI -6<h<6 -13<h<16 21 <h<21
-l6<k<16 -21<k<15 -l6<k<14
-32<1<33 -31<1<33 -23<1<31
Cobpanuble 28803/3825 [R(int)| 12836/6205 47670/11179
otpaxenus/HezaBucnumblie — 0.0500] [Rini=0.0208. [Riu=0.0269, Ryjgme
OTpaKEHUST
Riigma=0,0267] 0,0214]
3aBepuIeHHOCTD 84.57% 98.24% 89.80%
Meron ontummsanumn Ilonnas marpuna Ilonnas marpuna Ilonnas marpuna
HAMMEHBIIHX HAUMEHBIINX HAMMEHbIIHNX
KBaJpaToB F? KBaJpaTOB F? KBaJIpaToOB F?
JHaunbie/orpannyenus/mapa | 3825/0/221 6205/0/441 11179/1/881
METPBI
AéueKBaTHOCTb MOJEIH Ha 1,081 1,038 1,031
F
OxoHuaTeabHblE R R1=0,0993, R;=0,0461, R;=0,0320,
uHpekcsl [1> 2 sigma(l)] wR,=0,2464 wR,=0,1241 wR,=0,0857
OxoHuaTeabHbIE R R;=0,0518, R;=0,0339,
WHIEKCHI [BCe NaHHbIE] wR,=0,1281 wR,=0,0872
Camas Gonbinast pasauma | 0,74/-0,78 e A” 0,85/-0,37 e.A” 0,19/-021 e.A”
MHKA ¥V BIAAHBI

Momnoxkpuctamsl popmel C 1 GopMbel D momyyanu U aHaIM3UPOBAIH C MOMOIIBIO PEHTI€HOBCKOW -
¢pakuun MmonokpuctaioB (PCA). Ctpykrypsl MoHOKprcTaiuoB ¢popMel C u ¢popMbl D Ol onpeniesieHs! yc-
HEIIHO.

OmnpeneneHne XapakTepUCTHK MOHOKpHcTauia MetonoM PCA monreepauno, uyto gopma C KpHUCTALIH3Y-
eTcss B MOHOKJIMHHOM CHHTOHHMH M IIPOCTpPAaHCTBEHHOH rpymme C2/c ¢ mapameTpaMu 3J€MEHTapHON SUCHKH
{a =13,7032(3) A, b =17,5697(4) A, ¢ =27,4196(6) A; a=90°, B=91,982 (2)°, y=90°}. O6beM sueiiku V GbLI
paccunTan Kak 6597,6(3) A’. AcuMMeTpHUHas ¢IMHUIA COCTOUT U3 ABYX MOJEKYIL, UTO yKA3HIBAET HA TO, YTO
dopma C npencrasisier coboit anrnapar. Paccunrannas miotHocTs Gopmbl C coctaBisier 1,367 r/em’. DieMeH-
TapHas sYeiika MOHOKPHCTAUIA COCTOUT M3 IIECTHAIATH MOJICKYIL.

OrnpeneneHne XapakKTepUCTHK MOHOKpUcTainia MetogoM PCA moarsepamiio, 9to ¢popma D kpucTammsy-
€TCsl B OPTOPOMOMIECKON CHHTOHWHU W MIPOCTPAHCTBEHHOM Tpymme Pca2, ¢ mapameTpamMu dJIeMEHTapHOH STISHKH
{a =17,63410(10) A, b =14,03430(10) A, ¢ =26,2102(2) A; a=90°, B=90°, y=90°}. O6beM sueiiku V GbLT pac-
cunTaH Kak 6486,56(8) A’ AcHuMMeTpiUHAs SIMHNIA COCTONT M3 YETHIPEX MOJIEKYJI, UTO YKa3bIBACT HA TO, YTO
dopma D npencrapiser coGoit anruapar. Paccuntannas miotHocTs GopMbl D coctasmser 1,390 r/em’. Dnemen-
TapHas sueiika MOHOKPHCTAJUIA COCTOUT M3 IIECTHAIIATH MOJICKYIL.

[Mpumep 5. Mukpockonus B nossipuzoBanHoM ceete (MIIC).

N3o6paxkenuss MIIC mosydeHsl ¢ TOMOIIBbIO MpsiMOoro Mukpockoma Axio Lab.Al ¢ kamepoit ProgRes®
CT3 mpu KT.

IMpumep 6. [Nopomrkoast perrreHoBckast qudpakrometpust (ITP/1) B ycIoBusIX OKpysKaromei cpessl.
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Penrtrenorpammer [1PJ] cumThIBagM ¢ HCIIOIB30BaHWEM PEHTIEHOBCKOTO IOPOLIKOBOTO IH(paKTOMETpa
PANalytical Empyrean ¢ mapamerpamu I1P/] o ta6m. 9.

Tabmnwma 9
ITapameTpsr unctpymenta 1P|
ITapamerpsl Empyrean X' Pert3
Cu, ka; Cu, ka;

Jln1Ha BOJIHBL
PEHTIeHOBCKHUX JIy4eh

Kal (A): 1,540598 Ka2 (A):
1,544426

COOTHOLICHHUE UHTECHCUBHOCTH
Ko2/Kal: 0,50

Kol (A): 1,540598 Ko2 (A):
1,544426

COOTHOLIEHUE
nHTrencuBHOCTH K02/Kol:
0,50

Hacrpotiku

. 45 kB, 40 MA 45 kB, 40 MA
PEHTT€HOBCKOH TpyOKH
Iens pacxogumocTh ABTOMaTHYeCKAas ABTOMaTHYeCKast
Pexxum ckannposanust | HenpepbiBHbIi HenpepriBHbrit
Junanazon 20 _ 400 o _ 100
ckanuposanust (°2TH) 37~40 37 ~40
Pasmep wara (°2TH) 0.0167 0,0263
Bpewms ckanupoBanus 18 50
mara (c)
Bpewmst ucniprranus (c) | 5 mun 30 ¢ 5 muH 04 ¢

IIpumep 7. Ucnsrtanue TT'A u JICK.

Jlanusie TT'A cobupanu ¢ ucrionp3oBarreMm TTA mogenn TA Q500/Q5000 ot TA Instruments. JICK mpo-
Boawiu ¢ ucronb3oBanreM TA Q200/Q2000 ot TA Instruments. [TonpoOHbIE UCTIONB3yEMBbIC TTApAMETPHI TIEpe-
qucieHsl B Tabu. 10.

Tab6smma 10
IMapametpsr TT'A u JICK
ITapameTpsl TTA JACK
Crnocob JIuHeitHOe N3MEeHEHNe JIuneitHOe N3MEHEHNE
AIIOMUHHEBAS,
Krosera st obpasnos | [lnatuHoBasi, OTKpbITas
ro¢pupoBaHHAs
Temmeparypa KT - xxenaemas Temneparypa 25 °C - cenacman
TEMIIEPATYPA
CKopocTb Harpesa 10 °C/mun 10 °C/mun
I"a3 nost mponyBkHn N, N,

ITpumep 8. Ucnsrranue JCII.

JICIT obuta m3mepena ¢ nomomrpio SMS (Surface Measurement Systems) DVS Intrinsic. OTHocuTemBHAS
BiIaXXHOCTH 1pH 25°C Obuta oTKIMOpoBaHa ¢ moMoInkio Touek paciuibiBanus LiCl, Mg(NOs), n KCI. [Tapamer-
po1 uctisitanust JICIT nepeunciienst B Tadum. 11.

Tabmuma 11
ITapametpsr ICIT
ITapameTpel JACII
Temneparypa 25C
Macca obpasua 10-20 mr

T"a3 u ckopocTh MOTOKA

N2, 200 ma/mux

dm/dt

MuH. NPOAOIDKUTENBHOCTD
ycroignBocta Dm/dt

Makc. BpeMsl YCTaHOBJIEHUS] PABHOBECHSI
Juanazon OB

Pasmep mara OB

0,002%/mMuH
10 MuHyT

180 MuHyT

ot 0% OB o 95% OB

10% OB ot 0-90% OB, 3atem 5% OB or 90-95%
OB

IMpumep 9. CocraBneHne JeKapcTBEHHOW (OPMBI KPUCTALUTMUECKOTO coenHeHus popmyst 1.

[Mocne xpucramumzanyu noauMopgHbie GOpPMBI coeTMHEHHS POpMYJIIBI | MOTYT OBITH COCTaBIICHBI B BHIC
JIeKapCTBEHHOW (DOPMBI IIyTEM CYXOTO IPaHYJIMPOBAHUS C UCIIOJIH30BaHHEM BAJIKOBOT'O YIUIOTHHTEIS, @ 3aTEM C
MIOMOIIBIO OTIEPALUHU TAOJICTHPOBAaHUS. [IOMOTHUTEIBHEIC HHTPEIUCHTHI B TA0OJIETKaX MOTYT BKJIFOYaTh MUKPO-
KpucTaymmaeckyto 1emtonosy (Avicel® PH, FMC BioPolymer), nakro3y (FastFlo®, Foremost Farms USA),
Hatpuii kpaxmanraukoasaT (EXPLOTAB®, JRS Pharma) wim creapar marauws (Hyqual®, Macron Fine
Chemicals).

IMpumep 10. Amopdnast popma E.

O6pazerr 0,5 1 TBepmoro 2-meTni-2-(3-mMeTuin-4-(4-(MEeTHIaMIHO )-5-(TpUPTOPMETHIT ) TUPUMHTUH-2 -
n1aMuHO )- | H-mirpazon- 1 -uim) mponaHHATpIIIa HArpeBaid A0 TeX TOp MoKa He HaOIoanach KUIKOCTh, a 3aTeM
J00aBISITH B MPOOUPKY, OXJIAXKICHHYIO 10 -45 °C, uTo MpuBOIMIIO K 00pa3oBaHHIO "CTEKI000pa3HOro" TBEpIO-
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ro BeuiecTna. /IBoiHOE JTyuenpenoMieHHe He HAOII01alIoch B MUKPOCKONUH B moisipu3zoBanHoM ceete (MIIC)
(¢ur. 16). Ananuz ¢ nomouipto TP/ He mokasan MMKOB neperuda, a Mokasan xapakTepHoe "rano", yka3blBaro-
mee Ha aMopdHOoe TBepaoe BemecTtBo (dur. 17). Tepmudeckuit ananmms merogoM JICK mokazan sk3orepmude-
CKO€ COOBITHE KpPHCTAJUIN3alMKU ¢ HavasoM 1pu 77,8°C ¢ mociaeayomuM IUPOKUM SHIOTEPMHUYECKHUM TLIaBIIe-
HHUEM, YKa3bIBAIOIIUM Ha ILIaBJICHHE KPUCTAIIOB ¢ HayanoM npu 122,8°C.

XOTs IpUBEZICHHOE N300pETEHNE OBIIIO OMHCAHO B HEKOTOPBIX AETASIX IIyTEM HIUIIOCTPALUHU U IIPUMEpa B
LEJSIX SICHOCTU MOHMMAHHMS, ONHUCAHUS ¥ IPUMEPHI HE JOJIKHBI OBITh HCTOJIKOBAHbBI KaK OTPaHUIHMBAIOIINE 00b-
eM JaHHoro n3obpereHns. COOTBETCTBEHHO, BCE TOAXOASAIINE MOIU(DHUKAIMKA U SKBUBAJICHTHl MOTYT paccMar-
pHBaThCS Kak MOMNAJAIoIIUe B pAMKH JAHHOTO M300peTeHHs, Kak onpezenacHo Gopmynoil n3o0pereHus, KotTopas
cienyer ganee. OnucaHus BceX MATCHTOB M HAYYHOH JUTEPATyphl, HUTHPYEMBIC B HACTOAIIEM TOKYMEHTE, SB-
HBIM 00pa30M BKJIIOUEHBI B JaHHBIH JTOKYMEHT BO BCEl CBOEH MOTHOTE MOCPEACTBOM CCHLIKH.

OOPMVIIA U30BPETEHUA

1. Kpucrannuueckoe COEJIUHEHUE, 2-meTmn-2-(3-MeTun-4-(4-(MeTUIaMUHO)-5-
(TpudTOpMETHIT)TUPUMUINH-2-UIaMHIHO )- | H-Tiipaso:- 1 -\ mponaHHATPIII, KOTOPOE MPENCTaBIsSeT COO0M TO-
mumophuyio hopmy C, KOTOpas IEMOHCTPUPYET KaPTHHY PEHTTCHOBCKOH IMOPOIIKOBON MU PAKITUHN, IMEIOIITYIO
XapaKTepUCTUUECKHE MMUKH, BEIpaKEHHBIE B Tpagycax 2-teta npu 6,4, 15,1, 21,2, 25,7 n 27,8%0,05.

2. Kpucranmmdaeckoe coeTMHEHUE TI0 1. 1, KOTOpoe mpeacTaBiseT codoit mommmMopduyto Gopmy C, koTopas
JIEMOHCTPHPYET KapTHHY PEHTTEHOBCKOH IMOPOIIKOBOW AMMPAKINH, MMEIOUIYI0 XapaKTePUCTHIECCKHUE ITHKH,
BEIp@XEHHBIC B Tpagycax 2-tera npu 6,4, 8,1, 8,6, 8,8, 9,9, 10,2, 12,9, 13,8, 15,1, 15,4, 16,5, 19,8, 21,2, 22,1,
23,7,25,7u27,8+0,05.

3. Kpucrannmaeckoe coequHEHHE 110 1. 1, MpudeM CoeTMHEHNE HaXOIUTCS B YHCTOH opme.

4. Kpucrammdeckoe COeAMHEHHE T10 I1. 1, [UTsI KOTOPOTO PEHTTEHOTPAMMY ITOPOIIKOBOH TU(PPAKIINH TOTY-
YJaJ ¢ UcToibp3oBanueM manyderns CuKal.

5. Kpucramimdyeckoe coequHEHHUE MO 11.1, IpUYeM COeIUHCHHE MPEICTABISAET co00d momMophHY0 (op-
My C, MMEIONIyl0 KapTHHY PEHTI€HOBCKOW IMOPOIIKOBOM au(pakuuu CBOOOJHYIO OT NUKOB mpu 13,6 u
14,8+0,05 rpagycos 2-TeTa.

6. Kpucramimdaeckoe coeUHEHHUE MO 11.1, IpUYeM COeIUHCHHE MPEICTABISAET co00r momMophHY0 (op-
My C, TOTIOTHUTEIHHO COAepKaIyto MUK ipu 16,5 n 22,1+0,05 rpamycos 2-tera.

7. Kpucrammuueckoe coenuHeHHe 1o 1.1, y kotoporo monumopdHas Gopma C mpeacTaBiseT co0oi aH-
THIIpAT.

8. Kpucrammnueckoe coeIMHEHHE 110 1.1, KOTOPOE XapaKTepU3yeTCss KAPTHHOW PEHTTEHOBCKOM MOPOIIIKO-
BOW nudpaximu, n3odpaxeHHoit Ha ¢wur. 10.

9. Kpucrammmueckoe coenuHeHne 1o 1.1, as kotoporo muddepeHnraibaas CKaHUPYIOmas KaTopuMeT-
pus JICK nmoxassIiBaeT 3HA0TEpMY ILIABIEHUS C Ha4anIoM npu okoio 127,8°C.

10. Kpucrannmudaeckoe coeArHEHHE M0 1.1, AEMOHCTpUpYIOIIee YBEINUEHNE MAacChl MEHEee YeM Ha OKOJIO
1%, KorzIa OHO MOABEPTacTCS YBEIWYCHUIO OTHOCHUTEIBFHON BIAXKHOCTH OT okono 0% mo okomo 95% oTHOCH-
TEJNBHOW BIAKHOCTH B TeueHHe 0KoJo 180 MuUH.

11. Kpucrammmueckoe coeinHEHHE 10 1.1, KOTopoe ABISAETCA CTaOMIBHBIM MPH BO3ACHCTBHU IO OKOJIO
40°C u oxo50 75% OTHOCUTENHHON BIAKHOCTH B TEUCHHE MO MEHbILIEH Mepe 6 MecCsLEeB.

12. Kpucrannmaeckoe COeIMHEHHE, 2-metnn-2-(3-metuin-4-(4-(MeTHIaMHUHO )-5-
(TpudTOpMETHIT ) TUPUMUIUH-2-UIaMHUHO )- | H-Tiipaso:- 1 -\ mponaHHUTPIII, KOTOPOE MPENCTaBIseT CO00M To-
mumopdHyro Gopmy D, KoTOpast IEeMOHCTPUPYET KAPTHHY PEHTTCHOBCKOW MOPOIIKOBOH AU(PAKIIMH, IMEIOIIYIO
XapaKTepUCTUIECKHE MMUKH, BRIpAKEHHBIE B Tpagycax 2-tera pu 9,2, 14,0, 14,8, 19,7 u 20,0£0,05.

13. Kpucrammuueckoe coeuHeHue 1o .12, KoTopoe npencrasiseT coooil nmomuMopduyro Gopmy D, xo-
TOpasi NEMOHCTPUPYET KapTUHY PEHTICHOBCKOW MOPOIIKOBOW IH(PPAKIIUH, UMCIOIIYI0 XapaKTCPUCTHUYCCKHUE
MIUKHY, BEIpaKEHHBIE B rpagycax 2-teta npu 8,0, 8,7, 9,2, 9,8, 10,4, 12,9, 13,4, 14,0, 14,8, 16,4, 18,5, 19,7, 20,0,
20,8, 23,1, 23,3, 23,9, 25,5 u 25,740,05.

14. Kpucramimieckoe COSIUHCHHUE 110 11. 12, MpryeM COeTMHCHNE HAXOIUTCS B YUCTOH (popme.

15. Kpucrammuyeckoe COSUHEHUE 110 T.12, UIT KOTOPOTO PEHTIEHOTrPaMMY MMOPOIIKOBON JU(PAKIUH TT0-
JTy4daJd ¢ ucnoib3oBanreM u3nydenus CuKol.

16. Kpucrammnueckoe coeAMHEHHE TI0 I1.12, JeMOHCTPUPYIOIICE YBEIMICHAE MACCHl MEHEE YeM Ha OKOJIO
1%, Korza OHO MO/ABEPTacTCS YBEIWYCHUIO OTHOCHUTEIBHON BIAXKHOCTH OT okono 0% mo okomo 95% oTHOCH-
TEJNBHOW BIAKHOCTH B TeueHHe 0KoJo 180 MuH.

17. Kpucrammaeckoe coemuHeHHe 1o 1.12, KOTopoe SBISETCS CTaOWIBHBIM TP BO3ACHCTBUU 1O OKOJIO
40°C u oxos0 75% OTHOCUTENHHON BIAKHOCTH B TEUCHHE M0 MEHbIIEH Mepe 6 MecsILeB.

18. Kpucrammuueckoe coeanHeHHe MO 1.12, MpUYeM COSAWMHEHHE IMPEACTaBISET CO00M MOTMMOphHYIO
¢dopmy D, nmeromyro KapTUHY PEHTI€HOBCKOW MOPOIIKOBON Mudpakuyy cBoOOAHYI0 OoT mukoB npu 13,6%0,05
rpamyca 2-TeTa.

19. Kpucrammmdyeckoe coeauHeHue mo 1m.12, y xkotoporo moiaumopduas ¢hopma D mpeacrasmsieT coboit

-18 -



044390

aHTH]PAT.

20. Kpucramindyeckoe coequHeHHe 1Mo M.12, KOTopoe XapaKTepu3yeTcs KapTHHON PEHTTeHOBCKOM MOpoI-
KOBOH nudpakuuu, n3o0pakeHHoi na dur. 12.

21. Kpucramimdaeckoe coeauHenne 1o m.12, nns xoroporo auddepeHnnanbHas CKaHUPYIOMas KaJlopH-
Mmetpust JICK nmokassIiBaeT 3HAOTEpMY ILIABIEHUS C Ha4anoM npu okoio 129,1°C.

22. ®apmarneBTHYECKass KOMITO3UITUS, COJepIKaIias TepaneBTHIeCKH d()PEKTUBHOE KOJUIECTBO KPUCTAII-
JTUYeCcKor mosmmMoppHON GopMbI 1o Jro0oMy u3 mmn. 1-11 1 hapmareBTHIECKH MPUEMIIEMBIH HOCUTEIh, CIIOCO0-
CTBYIOIIEE CKOJBKEHUIO BEIIECTBO, pa30aBUTEIb MIIM BCIIOMOTAaTEIIFHOE BEIIECTBO.

23. ®apManeBTHIeCKast KOMIO3UIHSA 110 .22 B hopme TabJIeTKH.

24, ®apmarneBTHIECKass KOMITO3UIUS 110 11.22, IS KOTOPOH TepamneBTHYeCKH 3PPEKTHBHOE KOJIUIECTBO
cocrasisieT ot 1 10 200 mr.

25. dapmaneBTHYECKasT KOMIIO3MIMSA 110 11.22, B KOTOPOH KpHcTajuIndeckas moauMopgHas Gopma siBister-
sl pa3MOJIOTOI.

26. dapmaneBTHYCCKAsT KOMITO3UIINS, COJCpIKAIIas TePareBTHICCKU 3P PEeKTHBHOE KOITMYECTBO KPUCTAI-
IUYecKor moauMopdHoi (hopmsl o modomy u3 mir.12-21 u dapmaneBTHIECKH TPUEMIIEMBIH HOCHTENb, CIO-
COOCTBYIOIIIEE CKOJIBKEHHUIO BEIIECTBO, pa30aBUTENb MIIM BCIIOMOTATEIbHOE BEIIECTBO.

27. ®apManeBTHIeCcKast KOMIIO3UINSA 110 11.26 B hopme TabJIeTKH.

28. dapmareBTHUECKasT KOMITO3UIUS 110 11.26, IS KOTOPOH TepamneBTHUeCKH 3PPEKTHBHOE KOJIUIECTBO
coctasisteT oT 1 go 200 mr.

29. dapmarieBTHYECKass KOMITIO3HIINSA TI0 .26, B KOTOPOH KpHCTa/UTHIecKas mosuMopdHast popMma sBIIsIeT-
cs pa3MOJIOTOM.

CYCTEH3MA MPU KT/50 °C

HATPEB [10 CYCTIEH3MA NPU KT CYCHEHSMFI MPUKT (2w 20, 6 '
:O0PMA B e GOPMAA GOPMA ®0PMA

“CYCTEH3VA TPV KT (aw <02)

A

AHTUIPAT CONBBAT

dur. 1
6000 -
5000 —
4000 " ‘ ®0PMAA
¢0PMAB

3000 -

JHTEHCVBHOCTb (VIMIYTIBCOB)

QC’OQ j ¢0°MAC
000 4
0 ‘WWAU‘ MNJ{\AJL,MMTNT‘WT__]‘,@EW_
5 10 15 v 5 kY %
2TETA(TPATL)
dur. 2
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