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KPUCTAJUIMYECKHUE COJIbBATBI 1 KOMILTEKCHI IIPOU3BO/HBIX (1S)-1,5-
AHTHJIPO-1-C-(3-((PEHUI)METIT)® EHI)-D-TJIIOLATOJIA C
AMMHOKHMCJOTAMM B KAUECTBE HHTMBUTOPOB SGLT2 J1JIs1 JEUEHUS
JIMABETA

OBJIACTDH U3OBPETEHUA

Hacrosimee mnzoOpereHne OTHOCHUTCS K MOJIUMOP(HBIM KPHUCTAUIMYECKHUM CTPYKTypam
cBoOonHOM kucmoThl mHruOuTOpoB SGLT2, k ux dapManeBTHYeCKUM KOMIO3HUIHIM, K CIOCO0Y
IUTSL TIOJIYYEHHS] TAKUX KPUCTAJUTMYECKUX CTPYKTYP M TakkKe K crocodam jiedeHus: 3a00seBaHui,
TAKUX Kak auader.

YPOBEHb TEXHUKH

Ipubmisurtensro 100 MIITHOHOB YEJIOBEK BO BCEM MHUpPe CTpanaroT oT auabera tuma 11
(NIDDM), kOTOpBIN XapakTepu3yeTcs THIepriiikeMuen 13-3a Ype3MepHON MPOIYKLIUH TITFOKO3bI
B mneueHH u mnepuepuyeckoil pPe3UCTEHTHOCTH K HHCYJIMHY, MEPBOMPHYUHBI Ui KOTOPBIX
SBJIAIOTCSL TIOKA elle HeH3BeCTHBIMHU. IIOCTOSHHBIN KOHTPOJIb YPOBHEH TJIIOKO3bl B IUIa3Me Yy
NAlMEeHTOB ¢ JOdaberoM MOXKET YMEHBIIWTh pa3BUTHE OUA0ETHYECKMX OCJIOKHEHHH |
JEKOMEH calii OeTa-KJIeTOK, OTMEUaeMbIX B TAaHHOM 3a00JIeBaHUM.

I'moxo3a mia3mel 00bIYHO GUIBTPYeTCs B KiyOOUKax MoYek W aKTUBHO peabcopOupyercs
B TPOKCHUMAJIbHOM KaHajblie. J[eBSHOCTO MPOLEHTOB OOpPATHOrO 3axBaTa IIIOKO3bI B IMOYKE
OPOUCXOAUT B DMHUTENHANBHBIX KJETKaX HAYaJbHOrO cermMeHTa S| peHalbHBIX KOPTHKAJIBHBIX
npokcuMasbHbIX KaHasbieB. SGLT2, 672 amuHOKHCTOT Oerka, coaepKamux 14 mepekprIBarOInx
MeMOpaHy CErMeHTOB, KOTOpble Mpeodsanarolle 3KCIPECCHPYIOTCS B HadajlbHOM cermMenTe Sl
PEHAJIBHBIX TMPOKCHMAJIbHBIX KaHAJBIEB, KOTOPBIH BEPOSTHO, OYIET TJIaBHBIM TPAHCIOPTEPOM,
OTBETCTBEHHBIM 3a A3TOT oOpaTHblii 3axBar. CyOcTpaTHas CHeHU(PHUYHOCTb, 3aBHCHUMOCTH OT
Hatpusa u Jokanmuzanusa SGLT2 HaxonmaTrcs B COOTBETCTBHM CO CBOWCTBAMHU BBICOKOW EMKOCTH,
HU3KOTO CpPOACTBA, 3aBHCHMOTIO OT HATPUs MEpPEHOCUMKA TJIFOKO3bI, IPeIBapUTEIBHO
OXapaKTEepPHU30BAaHHOTO B UEJOBEUECKHX KOPTHUKAJIBHBIX MMOYEYHBIX MPOKCHMAJIBHBIX KaHAJbIAX.
Kpome Toro, wuccnemoBanusi rubpumHoro wucromenuss BoisiBmuim SGLT2 B kadectse
npeobnagarommero corpaucnoprepa Na™/riroko3sl B cerMenTe S| IpOKCHUMajbHOrO KaHaiblia, TaK
Kak (haKTUYECKH BCs aKTHBHOCTH mepeHoca Na-3aBHCHMOI TJIIOKO3bI, 3aKoaupoBaHHas B mMRNA

KOPBI IIOYKH KPBICHI, I/IHFI/I6I/IpyeTC$I AHTUCMBICJIOBBIM OJIMT'OHYKJICOTHUAOM, XapaKTCPHBIM IJIsd



kpeickl SGLT2. ¥V moneit myraunu B SGLT2 Obuti CBsi3aHBI ¢ CEMEHHBIME (POPMaMK MOUESUHON
[IIIOKO3ypuH, obecrieunBasi NajbHEHIIYIO OYEeBHAHOCTh mnepBuuHON po SGLT2 B moueuHoi
peabcopbumu TIFOKO3bI. Y TaKMX MALMEHTOB MOPQOJIOrusi MoYeK M (PYHKLHS MOYEK OTIMYHA OT
HopMmanbHO#. MHrnbuposanune SGLT2 nporHo3upyer yMeHbIIeHHEe YPOBHEW IIIOKO3bI B IJIa3Me
MOCPEACTBOM YJIYYLIEHHOTO BBIBEAECHHS TJIFOKO3bI M3 OpraHu3Ma y MAalUeHTOB ¢ AuabeToMm.
CenextuBHoe wuHruOupoBanne SGLT2 vy mnanuenToB ¢ guabetom Moryio Ol
HOPMAJIN30BaTh YPOBEHb I'JIIOKO3bI B IIA3Me, YBEIHUMBAs BHIJEICHUE TJIIOKO3bl C MOUOH, TAKUM
0o0pa3oM, yiydinasi YyBCTBUTEIBHOCTh K WHCYJMHY M 3aJepKUBasi Pa3BUTHE IHAOSTHUYECKUX
OCJIOKHEHWW, B  OTCYTCTBHH  CYIIECTBEHHBIX  MOOOYHBIX  3(PPeKTOB CO  CTOPOHBI

JKEITYJOUHOKUIICYHOI'O TpakKTa.

CYHIHOCTHb U30BPETEHMSA
OpnuH U3 acneKkToB H300PETEH I OTHOCUTCS K KPHCTAJUTMYECKUM CTPYKTYpaM COeIHHEHUs

dbopmynsl [

k]
(dapMaleBTHYECKHM KOMITO3UIIUSAM, COJAEPIKAIMM KPUCTAIMYECKUE CTPYKTYpPBI COequHeHus I,

Bkutouast (S)-nporunieHrankoiis ((S)-PG) ctpykrypsl Ia, koTopsiit siBisiercs popmoit SC-3

OEt
SCHs HO  OH
e HO (WJIH \—‘ )
OH CH,

Coenunenue Ia

(R)-nponmnenrmukons ((R)-PG) crpykrypst Ib, koToperii siBnsiercst dopmoii SD-3



CH; HO  OH

HO HJIH -
OH CHj3

Coenunenue Ib

OUTHUAPAT 3TAHOJIA MK MOHOJTAHOJIA CTPYKTYpHI Ic, koTOpHIii siBiisieTcst popmoni SA-1
OEt

Coenunenue Ic

ATHJICHIJIUKOJIb CTPYKTYpHI Id, KOTOpSIi siBisiercs: popmoit SB-1

HO
\_\ b 2 Hzo
HO
ITHiIeHraaKoJb 1d Coenunenue Id ; u

®opma SB-1

ATHJIEHTJIUKOJIb CTPYKTYpHI e, koTopsiii siBisieTcst popmoit SB-2

= 2H0

HO

ITHJICHTJIHK0JIb Coenunenne Ie
®opma SB-2



CrocoOBI MOYYEHHUST TAKIMX KPHCTAJUTMUECKUX CTPYKTYP;
KpucTaunueckuii 1.2 kommiekc co ctpyktypoit L-mponmna Th, xoTopelii sBisercs

dbopmoti 3

Coequnenue Th

kpuctaunyeckuii 1:1 komrutekc co cTpyktypoit L-nposnina Ii, koTopsrii siBsiercst hopmoit

Coennnenne Ii
reMUruapaT Kpucrajinueckoro 1:1 xommiekca co cTpykTypoit L-mponuna Ij, xoTopbIit

sBysiercst popmoit H.5-2

« 05H,0

Coenunenne Ij
kpuctaunueckuit 1:1 xommekc co ctpykrypoii L-penunanannna Ik, kotopslii sBisercs

dbopmoti 2



HzN

OH
0

Coenunenne Ik;

IIpennokensl Takke cCmocoObl JiedyeHuss auabera W COOTBETCTBYIOINMX 3a00J€BaHHUU C
UCIOJB30BAHUEM KPHUCTAJUIMUECKUX CTPYKTYp coemuHeHus I, coemunenus la, coemunenmus Ib,
coemuuenus lh, coemunenus Ii, coenunenus Ij u coenunenus Ik u coenunenus 11, kak onpeneneno
nanee.

Coenunenne Gopmysbl I B hopMe HEKPUCTAUTMYECKOTO TBEPIOTO BEIIECTBA PACKPBITO B
US 6 515 117, conepxaHue KOTOPOTrO MOJIHOCTBIO BKJIFOYEHO B HACTOSIIYIO 3asiBKY B Ka4eCTBE
CCBLJIKH.

Kpowme Toro, mpyroii acnekt u3o0peTeHusi OTHOCHTCS K KPHCTAJUIMYECKOMY COEIHHEHHIO

If, koTopoe umeeT CTPyKTYpYy

(i.:H—C EC—(ll‘H
HO OH

L

(Takke HasBaHHYIO Kak "combBaT 1,4-Oytunamona" wim "conbpBaT OyTMHmMOMA"), W CrocoOy
MOJIyYEHUS] TAKOW KPUCTAJUTHYECKOW CTPYKTYPBl H TNPUMEHEHHs €€ Ui  TOJIy4EHUsl
KkpucTtaunueckoro coenunenus la (S)-PG.

B emme APYyroM aCrnekTe HaCTOAIECTO 1/1306peTeH1/151, TaKKe nmpepiaractCsa KpuCTaJuInuCeCKOEC

coenuHeHue Ig, kKoTopoe uMeeT CTPyKTypy



ig
TaKkKe Ha3BaHO KakK "COJIbBAT AUMETAaHOJA" M TakyKe Mpelaraercsi cocod MoJydeHus: ColbBaTta
muMeraHona Ig u npumenenus Ig, s monydenus kpucrauinyeckoro coenunenus la (S)-PG.
ComeBar mumeranona Ig u comeBat 1,4-Oytunamona If moryr wucmosmb3oBaThCs Kak
NPOMEXKYTOUYHBIE COEIWHEHHs B TIOJYYEHHH KPUCTAJUIMUECKOro coemuHeHus (opmynsr 1
HACTOSILIEr0 H300peTEHHSL.
B eme npyrom acrnekre HACTOSINEro H300pETEeHMs MNpeiaraercst Crnocod MoyydeHus

KPHCTAUTHYECKOro coenunenus cTpyktypsl (S)-PG crpykryper la (hopma SC-3)

OEt

CH3

OH

Coennnenne Ia
KOTOPBIN BKJIFOUAET CTAJAWU MOJyueHHus coenuHeHuss A (mojyueHHOro, kak omucaHo B US Ne

10/745,075, nogannoii 23 nexabpst 2003, IIpumepsr 17 - 20), CTPYKTYpbI

AcO

AcO\‘:‘\ K/ OAc
OAc

Coenunenune A
O6pa60TKOI>i COCOAUHCHU A A CHI/IpTOBLIM paCTBOpI/ITeJ'IeM, TAKUM KaK MECTAHQOJI HJINU 3TAHOI H
BOJHBIM OCHOBAaHHEM, TaKUM KakK FI/II[I)OKCI/II[ HanI/ISI, u BOHOﬁ, B cnyqae HeO6XOI[I/IMOCTI/I, B

WHEPTHOU aTMoc(epe U MpH MOBBILIEHHON TeMIepaType, B Ciy4yae HeOOXOOUMOCTH, T00aBJIECHUEM



KU CJIOTHI, TAaKOU KaK COJISHAS KHUCJI0Ta, IJId HGﬁTp&J’[H?;&HPIPI peaKHHOHHOﬁ CMECH OJid MOJYyYCHUA

coemuHeHus I cTpykTyphl

Coeaunnenue I

1 00pabOTKOH PEaKIOHHON CMECH, COoepsKallell COeqUHEeHne 1, OpraHn4eckuM PacTBOPUTENIEM,
TAKUM KaK METHATPETOYTHJIOBBIA 3(Hp, AJKUIALETAT, TAKOW KaK JTUJIALETAT, METHIAIETAT,
U30MpOoNMIaneTaT, win Oytwianerat u (S)-IPOMUIIEHIJIUKONb, HEeOo0sS3aTeNbHO H00aBIEHHEM
satpaBku (S)-PG coemuuenus Ia (SC-3) x cmecu, mis nonyuenus (S)-PG coemunenus Ia (popma
SC-3).

B npyrom acmekTe HacCTOSIIEro H300pETEHUs] NpemIaraercs Crocod MOTydeHHs
kpuctamnueckoro coenunenus (R)-PG crpykrypsr Ib (popma SD-3)

OEt

(R)-mponuyieHr IHK0JIb
KOTOPBIN SIBJISIETCS aHajoruuHbiM crnocodby monyuenus (S)-PG (dpopma SC-3) Ia, omucanHOMy
BbIlIE, 3a UCKIIOYeHHeM toro, 4to (R)-mpomuneHrnmkons wucnons3yercss Bmecto (S)-
I POMHIEHT TUKOJIS.

B npyrom acnekTe n3o0peTeHus, npeaiaraeTcs HOBbIH COCO0 MojyyYeHus coenuHenus la



HO HO OH

- H0O

HON KT CHs

Kpucrannmmueckuni Ia

(S)-PG (SC-3)

KOTOpLIﬁ BKJTIOYACT CTAAUKO BOCCTAHOBJICHUA COCIUHCHU A B CTPYKTYPBI

U yOaJeHusl METOKCHUTPYIIIbI, MOCPENCTBOM 00paboTKu coenuHeHHs B (monydeHHOro, Kak
ormucano B US Ne 10/745,075, nomannoit 3 nexabpst 2003, Ilpumep 17), wiu KpuCTAIITHYECKOTO
COJNbBATA, TAKOrO KAk CONpBaT muMeranosa Ig wim comeBat 1,4-Oyrunmmona (If), arentom
BOCCTAHOBJIEHHSI, TAKUM KaK TPHATHICHIMJITHAPUI U aK THBUPYIOLIEH TPYIIION, KOTOPAsl SIBJISIETCS
kucmoto  Jlpromca, Ttakon kak BF3'EttO wmm BF;-2CH3;COOH, npennodtutensHO
BF;-2CH3COOH, u opranuueckum pacteoputeiem, takuMm kak CH3CN, u moGaBieHneM BOIBI,

OTHEJICHHEM COEOUHEHHUs CTPYKTYpHI |

u obpabotkoit coequHenus | (S)-mponuIeHrIMKONEM B MPHCYTCTBUH PACTBOPUTENS, TAKOTO Kak
METUITPeTOYTHIIOBBIN 3dup, Heobs3artensHO ¢ 3atpaBkod coemuHeHus la ((S)-PG), urtobs
NOJIYYHTh KPHCTAJUTNYEeCKylo cycrneHsuio coemunenus la ((S)-PG) u Beimenuts coemuHeHue la

((S)-PG).



BriiieynoMsiHyTEIH €OCO0 MO HM300PETEHHIO MPEACTABIIET COOOH  OIHOPEAKTOPHYIO
oTeparuio, KOTOpas MHHHUMH3UPYET MOJIydeHHe MPOMEKYTOYHBIX COSOUHEHHH, MPUBOAS K
YJIYYIIEHHOMY BBIXOAY M CBOMCTBY KOHEUHOT'O KPUCTAJJIMYECKOTO COeMHEeHU la.

Kpucrammmueckoe coeauHenue la, kOTOpoe Takke YHOMHHAeTcss Kak cosbBaT (S)-
MPOMUJICHTJIMKOJISI COeANHEHUS |, SIBJIIeTCS HOBON KPHUCTAJUINUYECKOW CTPYKTYPOH U MPEACTaBIISIeT
coboii 06beM 0OBEKTOB HACTOSIIIIETO U300PETEHHSI.

Coenunenne popmyisl B (amopduas popma) packpeiro B US Nel0/745,075, nopannoii 23
nekabps 2003, comeprkaHWe KOTOPOW MOJHOCTBIO BKJIFOYEHO B HACTOSIIIYIO 3asBKY B KAueCTBE
CCBLJIKH.

B nopyrom acrekTte HAcTOSIIEr0 M300PETEHHs, MpENIaraeTcsi Cnocod MOMyueHuss MOHO-

EtOH-gurunpara (crpykrypa aranosia win EtOH) dopmer SA-1, umeroreii ctpyktypy Ic

KOTOPBIN BKJIFOYAET CTAAWH PACTBOPEHHUs COENWHEHHUs | B 3TaHOJE W OXJIAKIAEHUS pacTBOpa A0
temmnepatypsl -20°C, ¢ nonmydyenuem kpuctamnos Gopmyis Ic popmer SA-1.

Coenunennie I Moker ObITh MOJNYYEHO pPACTBOPEHHEM COEIHMHEHHS A B 3TaHOJE,
OPENNOYTHTENBHO MMYTEM HArpeBaHHUs [0 KUIEHHs, YTOOBI MOJIyUYUTh MPOAYKT B BUOE Macla,
KOTOPBIN SIBJISIETCS COeNUHEHHEM .

B erme npyrom BOIJIOLIEHHH H300pETEHUS MPEMIaraeTcs Crocod MOIydYeHUs CTPYKTYPbI

TUTHApaTa dTUJIEHTITUKOs hopmysb Id

4 2 Hzo
HO

I THJICHTJIHKO0JIb Id
®opma SB-1
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KOTOPBI  BKJIIOYAaeT CTAaaul pPACTBOPEHUS COEOMHEHHWss | B BOAHOM  OTHJIEHTJIHKOJE,
NPEANOYTHTENLHO MPU HATPEBAHKH,

HeoOs3aTeNbHO, TOCIAEAYIOIIEro OXJIAKAEHHs, AO0aBJIEHUS K BBILIECYIIOMSHYTOMY
pactBopy 3aTpaBku kpuctauia (S)-nponunenrnukoist popmsl SC-3 (Ia) u BeIgeNeHUsT KPUCTAIUIOB
auruapata dtienraukons Gopmer SB-1 (1d).

B 1OnONHUTENHHOM BOIUIOLIEHWH HW300pETeHUs TMpemiaraercs Crnocod MoaydeHus
CTPYKTYpPBI AUTUAPATA STHIIEHTJIUKOIs (hopmbl SB-2

OEt

HQ
. 2 H20

HO

I THJICHIJIHKO0JIb Ie
®opma SB-2

KOTOPBIN BKJIFOYAET CTAAHH:

pacTBOpeHHUsI COenMHEHHs | B BOJHOM pPAacCTBOPE STHJIEHTJIMKOJS, MPEANOUTHTENBHO MPH
HarpeBaHWM;

HeOOs3aTebHO, TOCAEAYIOIIEro OXJaKAEHHs, MOO0aBJIEHUS K BBILIEYIOMSHYTOMY
pactBopy 3aTpaBku kpucrtaia MoHO-EtOH-murunpara ¢popmer SA-1 (Ic); u

BbIJIEJIEHHsI KPUCTAJIJIOB qUruapaTa dTiuieHriukoss Gopmer SB-2 (Te).

B eme 01HOM BOIUTOIIEHHH HACTOSIIErO H300pETEHHUs, MpearaeTcs Crocod MmoyueHus

KPUCTAJUTHYECKOro conbBata 1,4-0yrunmuorna If

OEt

. ?H——C =C— (‘2H
HO OH
If

KOTOpLIﬁ BKJIIOYACT CTaAUuN PAaCTBOPCHHSA OCHOBHOI'O COCIUHECHUS B
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B aJIKWJIALIETaTe, TAKOM KaK JTHJALETAT, MPOMUIALeTAT WIH OyTHUJIALETAT, WK B CIHPTE, TAKOM
KaK M30MPOIUJIOBBIN CIUPT WK OyTaHOJI, WK BOnE, foOaBieHneM 2-0yTuH-1,4-11ona K pacTBOpy
coeuHeHuss B, HarpeBaHue NOJyUYE€HHONW CMeCH IO TeX IOp, MOKAa AUOJ HE PACTBOPUTCH,
OXJIJKJIEHUE CMECH U BbIJeNIeHHe KpucTayuioB cosbBata 1,4-Oyrunauona If. Tomyon winm remntan
MOT'YT HCIIOJIb30BATBCS KAk AaHTUPACTBOPHUTENM, Korma coibBar If  kpucrammsyercs B
aJKHUIaLeTaTe.

CombBar 1,4-Oytunmuona If wmoker ObITH BBIAENEH W MOXKET HCIOJIB30BATHCS IS
nosydeHust coequHeHust I wim coeauHeHus la B HeNmpepbIBHOM IpoLiecCe WM NMEepUOIUUEeCKOM
nporecce, Kak OMMUCAHO B AJIbHEHUIIEM.

Kpome Toro, B ApyroM acmekTe HACTOSIIEr0 H300pPETeHUs] TMpeiaraercs Crnocod

MOJIyUeHHs KPUCTAJTMYECKOrO COJIbBaTa AuMeTaHona Ig

2MeOH

00pabaThIBAIOT METAHOJIOM C MOJIy4YeHHEM KPHUCTAUTHYECKOrO COJbBATA qMMeTaHona Ig.
3aTeM B COOTBETCTBHH C H300peTeHHEeM, TMpe[yiaraercs Crnocod MOJyuYeHHs

KPpUCTAJUITUYCCKOro COJIbBaTa JUMETAHOJIA Ig, rJle OCHOBHOEe coemnHeHne B PacTBOPAIOT B CMECH
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METaHOJI/ TOJIY OJ1 HJTH B cMecH METaHOJI/ TOJIyOJI/TETTaH, 158) 151 B cMecH
METaHOJI/ TOJYOJI/3TUIAIIETET, WJIM APYroM ajIKujaleTaTte, ¢ A00aBJEHHEM 3aTpPaBKH COJIbBATa
nuMmeranoja Ig.

CombBar aumeranosa Ig u comeBar 1,4-Oyrunmmona If moxker ucnosb3oBaThCs st
MOJIyYEHHS KPUCTAJUTHUECKOrO COeMMHENNs [a, KaK OMMCaHO B HACTOSIIEH 3asBKeE.

B eme apyrom acnekTe HACTOSINErO0 H300pPETEHHs MPEeIaraeTcsi CIocod MOJyueHus

KpUcTayunueckoro kommiekca 1:2 ¢ L-npomuaom ctpyktypsl Th (hopma 3)

OEt

OH
OH g
Coenunenue Th

KOTOPBIH BKJIIOYAET CTaguu oOecreyueHus: coenuHenus I cTpykTypel
OFEt

Coeaunenue |

NOJIyueHHs] pacTBOpa L-mpojiHA B BOAE W B CIHMPTOBOM PACTBOPHUTENE, TAKOM KaK METAHOI,
STAHOJ WJIM WM3OMPOIUJIOBBIA CIHPT, HArPETOM [0 TEMIlepaTypbl B MpeaeNiax Auana3oHa oOT
npubausutensno 70 o npubmusurensHo 95 °C, oOpaGoTkm coemuHenus 1 B cnupTOBOM
pacTBOpUTEse, TAKOM KaK METaHOJI, TAHOJI HJIH U3OMPOMUIIOBBIA CIIUPT, TOPSYUM pacTBOpoM L-
nposirHa (COmepiKalllMM JBYXKPAaTHOE KOJMUYeCTBO Mojiei L-mponuHa Ha coemuHeHune 1) u
OXJIAXKIEHUSI TMOJIyYEeHHOTO pAcTBOpa NPHONHM3UTEIBPHO [0 KOMHATHOW TEMIEPATyphbl IJisi
nostydenusi coenuHenus Th.

B eme npyrom acnekte HACTOSLIErO H300pETEHHs, MPENaraeTcs Croco0 MOTy4YeHHUs

KpUCTAJUTHUECKOro coenuHenus 1:1 kommiekca ¢ L-nponuaom ctpykTypsl li (hopma 6)
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OH o

Coenunenne li

KOTOPBIH BKJIIOYAET CTaauu obecrneueHusi coenuHeHus: I, oOpabotku pactBopa coenuHeHus | B
CITUPTOBOM PACTBOPUTEIIC, TAKOM KaK 3TaHOJI UJIKX METAHOJI, C KUIIAIIUM pPaCTBOPOM L-HpOHI/IHa B
pacTBOpuTese CHUPT/BOAA, TAKOM KaK dTaHOJ/Boda (MCHOJB3YS MPUOJM3UTENBHO MSATUKPATHBIN
u30bITOK coemuHeHus: | k L-mposimHy) W OXJIaKAEHUs] MOJyYarollencss cMecu (HampuMep, B
MHTepBane OT NpubmM3uTebHo -10 10 npubnusutenso -25 °C), uTobb1 nonyunTh coemuuenue li.

B gpyrom acmekre HacTOsIIEro H300peTeHMs Mpeiaraercs Crocod IMONydYeHus
kpuctaumnueckoro 1:1 kommiekca remuruapara ¢ L-mponuHom ctpykTypsl I (hopma H.5-2),
KOTOPBII UMEET CTPYKTYPY

OEt

. 05H,0

OH

OH (o]

Coenunenne Ij
KOTOPBIN BKJIFOUAET CTaAuu oOecredyeHus KpUCTaIoB 3aTpaBku 1:1 komriuiekca ¢ L-mposrHOM
(ctpykrypa Ii, dopma 6), cmemnBaHusT 3aTPABOYHBIX KPUCTAJUIOB, (POPMBI 6, C OXJIAKIECHHBIM
pacteopom (B mHTepBanie oT -10 mo -25 °C) L-mponuna u coenusenus 1 B pacTeOpuUTENE
CIHUPT/BOAA ¥ OXJIAKIEHHS MOJYYAIOLIEHCS CMEeCH MpH TeMIepaType B HWHTEpBaje OT
npubnuzutensHo -10 1o -25 °C, uTo6bl moayunTs CTPYKTYpy remuruapata Ij (bopma H.5-2).
B eme omgHOM acmekTe HAcTOSIIEro M300peTeHusi 00eCmeunBaeTCsl CroOcod MOJyUeHHUs

KPUCTAJUTHUYECKOr0 KoMmIiekca ¢ L-penunanannaom crpyktypsl Ik popmer 2
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OEt

OH

0

Coenunenne 1k
KOTOPBIN BKJIIOYAET CTAIUU MOJyueHus pactBopa L-pennnananuna B Boe, HArPeTOH B HHTEPBAJIE
ot npubmisutensro 75 °C no npubmusutensho 85 °C, cmemmpanus pactsopa L-penunananuna ¢
coemvHenueM |, HarpeBaHus MOJTyYaKOMIErocs pacTBOpa B MHTEpBaje OT mpubmusutensHo 75 °C
no npubmusutensHo 85 °C W OXNMakmeHHs TOJIyYaroOIIerocs pacTBOpa 10 KOMHATHOM
TEMITIePATYyPbl, 4TOOBI MOTYUHTh coenuHenue Ik.
Hpyroii acnekT M300peTeHHss OTHOCUTCS K KPUCTAJUIMYECKUM CTPYKTYPAM COEIMHEHHSI

dbopmyuer 11

KOTOPOE TaKke YyIIOMUHAETCs Kak kpucraundeckas crpykrypa Il (S)-nponwnenriukons ((S)-PG),
rae:

R!, R? u R? mne3asucumo sBystores sogopoaom, OH, OR’, anxkunom, -OCHF,, -OCF;, -
SR>* Ui rajJoreHom;

R} u R* mesaBucumo sBismorcs BomopogoM, OH, OR®®, amkumoMm, ankeHHIOM,
ankuamwioM, nukiaoankmwioMm, CF;, -OCHF,, -OCF;, ranorenom, -CONRR®, -CO,R**, -CO,H, -
COR®, -CH(OH)R®, -CH(OR>)R®, -CN, -NHCOR?>¢, -NHSO:R | -NHSO»apunom,
-SR%, -SOR, -SO2R%, -SOsapunoM, UM MATH-, MIECTH- U CEMH-UIeHHBIM
TeTePOIMKJIOM, KOTOPBINT MOXKET COofiepkaTtb OT | 110 4 rerepoaroMa B KOJIbIE, KOTOPHIE
npenctapnsor coboit N, O, S, SO u/umu SO», unu R3 u R* BMecTe ¢ yriepogamu, K KOTOPBIM OHU
MPUCOENUHEHBI, 00PA3yIOT aHHEJTHPOBAHHBIN MSTH-, MECTH- WJIH CEMHU-WIEHHBIH KapOOIHKI HIIHA

reTepoOLKII, KOTOPBIM MOXET conepxaTth 1 - 4 rerepoaroMa B KOJbLE, KOTOPbIE NMPEACTABISIIOT
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co6oit N, O, S, SO n/unu SOy;

R3, R% R*® R R R R R R>" i R nezaBucHMO SBISIOTCS JIKHIOM, 1

Ré, R% R%® R* y R  pe3aBucHMMO SBJISIOTCS BOMOPOIOM, AJIKHJIOM, AapPHJIOM,
ANKMJIAPUIOM MM LuKjIoankmiom, i R® m R® Bmecte ¢ a3oromM, K KOTOPOMY OHH
MPUCOENUHEHBI, O0Pa3ylOT AHHENIMPOBAHHBIA MATH-, IIECTH- WJIA CEMHU-UWIEHHBIH T'€TEPOIMKIL,
KOTOPBIN MOXKET Comepkath 1 - 4 retepoaToma B KOJbIE, KOTOPbIe peAcTaBisioT coboit N, O, S,
SO u/mm SO».

Kpome TOro, B COOTBETCTBHHU C M300pPETEHHEM TaK)Ke MPEIAraroTcs (papMaineBTHUECKHE
KOMITO3UIINHU, COAEprKAIlNe KPUCTAIUTHUECKYIO CTPYKTYpy coemunenus Il u cmocoOwl monyueHus
TaKON KpUCTAJUTHYECKOU CTPYKTYpHI 1.

Eme OJWH aCIICKT 1/1306peTeH1/151 OTHOCHUTCA K KPUCTAJUIMYECCKUM CTPYKTYpaM COCOUHCHUS

bopmyusr 111

1
KOTOpO€ Tak)ke YIOMHHAETCs Kak Kpucrajummdeckas ctpyktypa (R)-nmponunenriukons ((R)-PG)
III, rme

R!, R? u R* wne3aBucumo sBystores sogopoaoM, OH, OR’, anxunom, -OCHF,, -OCF;, -
SR>* Ui rajJoreHom;

R} u R* mesaBucumo sBismorcs BomopogoM, OH, OR®®, amkumoM, ankeHHIOM,
ankuamwioM, nukiaoankmwioMm, CF;, -OCHF,, -OCF;, ranorenom, -CONRR®, -CO,R**, -CO,H, -
COR®, -CH(OH)R®®, -CH(OR3)R®, -CN, -NHCOR?*, -NHSO»R>, -NHSOapuom,
-SR38, -SOR3", -SO;R%, -SOapunoM, UnH NATH-, IECTH- WA CEMH-UIEHHBIM
TeTePOIMKJIOM, KOTOPBINT MOXKET COJiepkaTtb OT | 110 4 rerepoaroMa B KOJIbIE, KOTOPHIE
npenctapnsor coboit N, O, S, SO u/umu SO», unu R3 u R* BMecTe ¢ yriepogamu, Kk KOTOPBIM OHU
MPUCOENUHEHBI, 00Pa3yIOT aHHETMPOBAHHBIN STH-, MECTH- WJIH CEMHU-WIEHHBIH KapOOIHKI HIIHA
reTepOLUKJI, KOTOPBIM MOXET conepxaTth 1 - 4 rerepoaroMa B KOJbIE, KOTOPbIE NMPEACTABISIIOT
coboit N, O, S, SO n/unu SOz;

R3, R R3® R3¢ R R3¢ R R32 R3" i R HesaBHCHMO SBISIOTCS QJIKIIIOM, U

Ré, R% R R* y R  pgesaucHMO SBJISIOTCS BOJOPOIOM, AJKHJIOM, AapPHIIOM,
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ANKMJIAPUIOM WM LUKIoankunom, wirn R® m R® BmecTe ¢ aromMoM a3ora, K KOTOPOMY OHH
NPHCOENNHEHBI, OOpPa3yIOT AHHEIMPOBAHHBIM MSTH-, IIECTH- WX CEMUWIEHHBIH TeTEPOLMKII,
KOTOPBIN MOKET Comepskath 1 - 4 rerepoaTomMa B KOJbIE, KOTOPbIe peacTaBisioT coboit N, O, S,
SO u/um SO;.

Kpome Toro, B COOTBETCTBHH C U300peTEHHEM, MPEIAraroTCs TakKe (hapMareBTHYECKUe
KOMITO3HIIMH, COAEpIKALNE KPUCTAIUTMUECKYIO CTPYKTYpy coenuHenus 11l u cnocoObl monydeHus
TAKOM KPUCTAJUIMYECKOMN CTpyKTyphI 111

B eme apyrom acmekTe HACTOSIIErO H300pETeHHs] Mpemyiaraercsi Crocod MOTy4YeHus
kpuctaunueckoro coenunenus (S)-PG crpykryper II, koTOpbIi BKIIOYAET CTaauu OOeCredeHus
coemuuenus C (Bkmouas, rae R? wim R* - ankeHun unv ankvHuWiI, BCE U3 KOTOPBIX MOTYT OBITh
MOJIyY€eHbl, HCIOJIB3Ys] METOMUKH, Kak onucano B US Ne 10/745,075, nomannoit 23 nexabps 2003,

IIpumepsr 17 - 20), cTpyKTYpbI

AcO

AcOY
OAc

Coenunenne C
rae R!, R2, R% R3 u R* BisOTCS TAKUMH, KaK OTMHMCAHO BBIIIE:
o6paboTku coemunenuss C CIUPTOBBIM PACTBOPUTENEM, TAKHM KAaK METAHOJ, U BOJHLIM
OCHOBaHMEM, TAaKHM KaK T'MAPOKCUJ HATPHs, M BOJAOH, B Clyuae HEOOXOAUMOCTH, B MHEPTHOM

atMoc(epe U MOBBILIEHHOIH TeMIIEPATYPE, YTOOBI MOMYUHTh coeauHeHue D cTpyKTypsI

Rd

R2a 4 / \X

el $3

)3
o .
HO R2
HOV “/om
OH
Coenqunenune D

1 00paboTKH peakLMOHHON CMeCH, coepkalell coenuHernne D, opraHndeckuM pacTBOpHTENIEM,
TAKUM KaK METWITPETOYTHJIOBBIA 3(up, ajKUIALEeTaT, TaKOW KaK JTUJILETAT, METUJIALETAT,

U30MponmianeTar wid OytunaueraT u (S)-MPOMWIEHTJIHKONIEM, HeoOs3aTenbHO a00aBisis
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3atpaBky (S)-PG coenunenus Il x cmecu, urobwr monyuuts (S)-PG coemunenue 1.
B npyrom acnekte HacTOsIIEero H300peTeHWs INpemiaraercs Crocod IOIy4eHHs

kpuctaunueckoro coenunenus (R)-PG crpykrypsr 111

R
o A\

HO RZ + H0 « HO OH

HOY KL
OH

(R)-nponuaenraukosas 11T
KOTOpBIH SIBJIIETCS aHAIOrHYHbIM crnoco0y momyuenus (S)-PG II, ommcanHoro Beime, 3a
UCKJIIOYEHHEeM TOro, uto (R)-mponuiaeHrimmkoas HCoib3yeTcst BMECTO (S)-TpOnHIeHTTTHKOJISL.

B npyrom acrexte n300peTeHus npearaercsi HOBbIi crocod nmonydeHus coemuaens 11

a

R4

LHs
o] OH

E

(xoroperit packpeit B US No 10/745,075, momannoit 23 pexabps 2003) mns  ypajieHwus
METOKCUrpynmbl  00paboTkoi  coenuHeHuss E  areHTOM BOCCTAaHOBJIEHHS, TaKUM  Kak
TPUATUIICUIIMIITHAPUA U AKTUBUPYIOLIEH T'PYNIION, KOTOpas sBJSIETCsl KUCIOTOM JIpromca, Takoit
kak BF3;'EtcO wu opranwdeckum pactBoputeneMm, TtakuM kak CH3CN wu BOmoW, BBIZENEHUS
coemuHeHus: CTpyKTypel D u o0pabotky coemunenus D (S)-mponuieHrIMKOIEM B NPUCY TCTBHH
PacCTBOPHUTEJISI, TAKOTO KaK METHITPETOYTHUIIOBBIN 3(up, HEOOA3aTENBHO, C 3aTPABKON COETUHEHUS

II ((S)-PG), urobsl momyunTh KpucTasumyeckyro cycnensuuio coemuHenus Il ((S)-PG), n
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Beinenenus coenunenus 11 ((S)-PG).
BriiieynoMsiHy TBIH CIIOCOO TpeacTaBiisier coOON OTHOPEAKTOPHYIO OIMEpAIHIO, KOTOpas

MHUHUMU3HPYET MOJIyUYeHHE MPOMEKYTOUHBIX COSIUHEHUN.

KPATKOE OITMCAHUE ®UT'YP

H3006perenne nponsuTIOCTPUPOBAHO CChLIKON HA MpHJIaraeMblie (PUrypel, ONMMCaHHBIE HIKE.

®UT'YPA 1 ummocTpupyeT BbIUHCIEHHYIO (MojenbHylo mpu Temmepatype 25 °C) u
HaOmonmaemMyro  (9KCIEpUMEHTaJbHYIO IpH  KOMHATHOW  TeMmIeparype)  MOpOLIKOBYIO
pertrenorpammy (S)-PG kpucrammmueckoit ctpyktypsl la, popma SC-3.

OUI'YPA 2 wumoctpupyer HaOmomaeMyro (3KCHEPUMEHTABHYIO INPU  KOMHATHOM
TeMIIepaType) MOpOIIKOBYIO pertreHorpammy (R)-PG kpucramuminaeckoii ctpyktypst Ib.

®UI'YPA 3 unmoctpupyer BC SIMP crnextp CPMAS mns (S)-PG xpucTannuueckoit
crpykrypsl Ia popmer SC-3.

®UT'YPA 4 unmoctpupyer C SIMP cnexktp CPMAS mna (R)-PG kpucraimmueckoi
CTpYKTYpHI Ib.

OUI'YPA 5 uimoctpupyer auarpammy tepmorpasumerpuueckoro anammsa (TGA) (S)-PG
KpUCTAJUTHUECKOU CTpyKTYpsI la, popmer SC-3.

OUI'YPA 6 wimroctpupyeT muarpammy Tepmorpasumerpuueckoro anammsa (TGA) (R)-
PG kpucrammueckoii crpyktypsi Ib, hopmer SD-3.

OUT'YPA 7 wunoctpupyer TepMmorpamMmy  muddepeHIHalbHOW — CKaHUPYIOLIEH
kasopumetpuu (DSC) (S)-PG kpuctammueckoii ctpykTypsl coenunenus Gopme la, popma SC-3.

OUT'YPA 8 wumocTpupyer TepMmorpamMmy  muddepeHIHalbHON  CKaHUPYIOLIEH
xanopumetpun (DSC) (R)-PG kpucrammmyeckoii ctpykrypsr Ib.

OUT'YPA 9 wumoctpupyer HaOMoOmaeMyr (IKCIEPUMEHTATBHYIO TMPU KOMHATHOM
TEMIIEPATYPE) TMOPOIIKOBYIO PEHTIEHOrpaMMYy KPUCTAJUTHUECKOW CTPYKTYphl conbBata 1,4-
Oytunmuona If.

OUT'YPA 10 wmwitoctpupyer HaOmOmaeMyro (3KCIEPUMEHTANBHYIO MpPH KOMHATHOM
TEMIEpaType) TMOPOLIKOBYID PEHTIeHOrpaMMy  KPHCTAJUTHYECKOH  CTPYKTYpbl — COJIbBATA
nuMeranoja Ig.

OUT'YPA 11 wmroctpupyer Tepmorpammy — muddepeHIuanbHON — CKaHUPYIOLIEi
kasopumetpuu (DSC) kpucrammueckoii CTpykTypsl conbBata 1,4-0ytunauona If.

OUT'YPA 12 wutroctpupyeT Tepmorpammy — mudepeHIuanbHON — CKaHUPYIOLIEi
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kasopumeTpuu (DSC) kpucTammyueckoi CTpyKTyphI cojibBaTa numertanosa Ib.

®UT'YPA 13 uamocTpupyeT BbIUMCIAEHHYIO (MOfenbHylo Tpu Temneparype -40 °C),
ruOpun (Ipu KOMHATHOH TeMIeparype) u HaOJII0AaeMyro (3KCIIePHMEHTAIbHYIO IPU KOMHATHON
TEMIIEPATypPe) MOPOIIKOBbIE PEHTTEHOIPAMMBI KPUCTAJIMYECKOH CTpykTypbl lh kommuekca L-
nposuna 1:2, hopmsr 3,N-1.

®UI'YPA 14 wanroCcTpupyeT BBIYMCIECHHYIO (MOnenbHyR npu Temmneparype -40 °C),
ruOpun (Ipu KOMHATHOH TeMmeparype) H HaOIIoAaeMyro (SKCIEPHMEHTAIbHYIO IPU KOMHATHON
TEMIIEpaType) MOPOIIKOBLIE PEHTTEHOrPaMMBI KPUCTALINYECKOH CTPYKTypbl Ii xommiekca L-
nposuHa 1:1, popmbr 6,N-1.

®UI'YPA 15 WanrOCTpUPYET BBHIYMCIEHHYKO (MOnenbHyr npu Temmneparype -40 °C),
rubpuz (Ipyu KOMHATHOW TeMIreparype) U HaOMomaeMyro (3KCIEePHMEHTAIBHYIO PH KOMHATHOM
TEMIIepPAType) MOPOLIKOBBIE PEHTIEHOIPAMMBI KPUCTAJUTHYECKOW CTPYKTYphI Ij remuruapara L-
nposusa 1:1, popmer H.5-2.

OUT'YPA 16 wumoctpupyer auarpammy TtepMmorpasumerpuueckoro anamusa (TGA)
Kpuctaunyueckoit crpyktypsl Th kommiekca L-npoymna 1:2, popmer 3,N-1.

OUI'YPA 17 wmmoctpupyer aumarpammy TtepmorpaBumerpryeckoro ananusa (TGA)
KPUCTAIUTHYECKOU CTPYKTYpsI I komriekca L-iponuna 1:1, popmer 6,N-1.

OUT'YPA 18 wmoctpupyer amarpammy TtepmorpaBumeTpryeckoro ananusa (TGA)
KPUCTAJUTHYECKON CTPYKTYpsI Ij remurunpara L-nposnuna 1:1, popmer H.5-2.

OUT'YPA 19 wutroctpupyer TepmorpamMmy — auddepeHInanbHON  CKaHUPYIOLIEH
kasopumetpuu (DSC) kpucrammueckoii ctpykrypsl [h kommiekca L-niponuna 1:2, popmsr 3,N-1.

OUT'YPA 20 wutroctpupyeT Tepmorpammy — auddepeHInanbHON  CKaHUPYIOLIEH
kasopumetpuu (DSC) kpucrammmueckoii ctpykrypst I1 L-mponuna 1:1, popmsr 6,N-1.

OUT'YPA 21 wutroctpupyer TepmorpamMmy — muddepeHInanbHON — CKaHUPYIOLIEH
kasopumetpuu (DSC) kpucramnmnyeckoii ctpykryps I remurnaparta L-npommna 1:1, popmer H.5-
2.

OUI'YPA 22 gpnsieTcs CXeMaTUYECKHM TMPENCTABIIEHHEM HEMPEPHIBHOTO PEAKIIMOHHOIO
nporecca.

NOAPOBHOE OIMMCAHUE U30OBPETEHUA

Hacrosimee u3oOperenune obecrieunBaer, MO KpalHel Mepe, B YaCTH, KPUCTAJUIHYECKHE

CTPYKTYpPBI COeTUHEHNUs | B KaueCTBE HOBBIX BELIECTB.

Tepmun "dapmaneBTuyeckn npuemyieMblid", KaK HCIOJb3YeTCs B HACTOSIIEH 3asBKe,



20

OTHOCHUTCSI K TeM COEOMHEHHUsIM, BEIIEeCTBAM, KOMIO3WIHMSM W/HJIM AO3UPOBAHHBIM (opMmam,
KOTOpble HAXOAATCs B O0JACTH TPAAWLUOHHOW MENULMHCKOW NPAKTUKU, KOTOPBIE SIBIISIOTCS
OPUTOJHBIMU UISI KOHTAaKTa C TKAHSMHU JIIOAEH W JKUBOTHBIX O3 Ype3MepHOW TOKCHUYHOCTH,
pa3apaskeHus, ajUIePrUYecKOr peaKliu WIH APYTHX OCJIOKHEHHH, COpa3MEpPHBIX C pPa3yMHBIM
COOTHOLIEHHEM  TOJb3a/pUCK. B  OmpeneneHHbIX  NPEONOYTHTENbHBIX  BOIUJIOLICHUSX,
KPUCTAJUTMUECKUE CTPYKTYpPbl COeAuHEeHUs | m300peTeHuss HaXxOAsTCs MO CYIIECTBY B UHCTOMN
dbopme. Tepmun "mo CyIIecTBY YMCTBIN"', KaK HCIONB3YeTCs B HACTOSINEH 3asBKE, O3HAYAET
COeIMHEeHNe, MMEoIlee YHCTOTy, Oosblie uem mnpubnusutrenbHo 90 %, BkIOuas, Hampumep,
npubnu3uTensHo 91 %, npubmusurensHo 92 %, npubmsutensHo 93 %, npubmusutensHo 94 %,
npubnusutenabHo 95 %, npubmusutensHo 96 %, npubmsurtensHo 97 %, npubmmsurensHo 98 %,
npubmusutensHo 99 % u npubmusutensao 100 %.

CBONCTBO cOeAMHEHHS HAXOAWTCS B BHAE PA3JIHYHBIX KPUCTAIMUECKUX CTPYKTYP
u3BecTHO Kak mnojuMopdusm. Kak mcnosnb3yercs B Hacrosiiied 3asBke TepMuH '"momumopd"
OTHOCHTCS K KPUCTAJUIMYECKUM (POpMaM, UMEIOIIUM TOT K€ CAMbIi XHMHYECKHH COCTaB, HO
pasJI4HbIe MPOCTPAHCTBEHHBIE PACIIOJOKEHUSI MOJIEKYJI, ATOMOB W/WJIA HOHOB, (DOPMHPYIOLINX
KpucTaul. B TO Bpems, kak moJuMOpdbl HMEIOT TOT K€ CaMblii XHMMHYECKHH COCTaB, OHHU
OTJIMYAIOTCS 1O YIAKOBKE U T€OMETPHUECKOMY PACIIOJIOKEHUIO U MOTYT IMOKa3bIBATh PA3JIMYHbIE
(dusnyecKre CBOWCTBA, TaKWE KaK TeMIlepaTypa Iasjienus, Gopma, LBET, IUIOTHOCTh, TBEPAOCTS,
neGopMHPYEMOCTh, CTAOWIBHOCTh, PACTBOPUMOCTH MU T.I.. B 3aBHCHMMOCTH OT COOTHOLIEHHS
TeMIepaTypa-crabuibHOCTe, JaBa mosumopda MoOryr ObITh WM MOHOTPOHBIMH  HJIH
SHAHTHOTPOMHBIMH. JIJIT MOHOTPOIMHOW CHCTEMBI OTHOCHTENbHAS CTAOWJIBHOCTD MEKIY ABYMS
TBepObIMHA (paszamMu OCTaeTcss HEM3MEHHOH, KOrja H3MeHsieTcsi Temmeparypa. Hamportus, B
SHAHTHOTPOIMHON CHCTEME CYIIECTBYET TEMITEpAaTypa Mepexoa, Mpu KOTOPOH CTabUIbHOCTh HTHX
nByx (a3 monHocteio u3mensiercs. (Theory and Origin of Polymorphism in "Polymorphism in
Pharmaceutical Solids" (1999) ISBN: )-8247-0237).

Obpasiam KpUCTaUTHYECKHX CTPYKTYP MO H300PETEHHIO MOKHO 00ECIIeUHTh MO CYIIECTBY
YHCTYIO (pa30BYIO OAHOPOAHOCTb, HASHTH(UIHUPYEMYIO HAJTMYHEM TOMHHHUPYIOLIETO KOJHUECTBA
€INHCTBEHHON KPUCTAJUIMUECKOW CTPYKTYphl M HeOOS3aTeIbHO, HE3HAUYUTENBHBIX KOJHYECTB
onHOW wiu Oojiee APYruxX KPHCTAJUTMYECKHX CTPYKTyp. IlpucyrctBue OoJbline, 4eM OAHOM
KPUCTAJUTMYECKONW CTPYKTYPBI MO M300PETEHUIO B 00pasle MOKeT ObITh OMpPENesIEHO METOAAMH,
TAKUMH KaK MOPOLIKOBast nudpakiun peHtrenoBckux yyuerd (PXRD) unu tBepnodasHas saepHas

MarHuTHO-pe3oHaHcHas cnektpockornus (SSNMR). Hanpumep, npucyTcTBrHe 3KCTpa-MUKOB MPU
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CpPaBHEHUH OKCIEPUMEHTAJbHO HW3MepeHHO#l peHTreHorpammbel PXRD  (Habmiomaemoit) ¢
MoznenbHOl peHTreHorpaMMoi PXRD (BBUMCIIEHHOI) MOKET yKa3blBaTh Ha OOJNbIIE, YeM OIHY
KPUCTAJUTMUYECKYIO CTPYKTypy B oOpasne. MonenbHas peHtreHorpamma PXRD moxer ObITh
BBIUMCJIEHA HA OCHOBE JAHHBIX PEHTTeHOBCKOrO aHajnM3a MOHOKpuctawia, (cM. Smith, DK, "A
FORTRAN Program for Calculating X-Ray Powder Diffraction Patterns," Lawrence Radiation
Laboratory, Livermore, California, UCRL-7196 (April 1963); cm. takke Yin. S., Scaringe, R.P,,
DiMarco, J., Galella, M. and Gougoutas, J.Z., American Pharmaceutical Review, 2003, 6, 2, 80).
[IpenmoutuTeNnsHO, KpHCTAUIMYECKAass CTPYKTypa HMEeT IO CYIIeCTBY YHCTYIO (ha3oByIO
OIHOPOIHOCTh, KaKk 0003HAYEHO MOCPEACTBOM MeHbIne, ueM 10 %, mpennodTuTebHO, MEHBIIIE,
yeM 5 % wu Oonee mpeAnoOYTHTENBHO, MeHblie, 4deM 2 % oOwmed [Iomaad mHKa B
3KCIepUMeHTaIbHOW peHTreHorpaMmme PXRD, sBnstomeiicss pe3yibTaTOM JOMOJTHUTEIBHBIX
IOHKOB, KOTOpble OTCYTCTBYIOT Ha MOAeNbHOW peHtrenorpamme PXRD. Haubonee
OPEOYTHTENbHA KPHUCTAJUIMYECKAs CTPYKTypa IO H300pPETEHHIO, UMEIOIasi MO CYIIEeCTBY
yrCcTyi0 (Ha30BYIO OMHOPOAHOCTH C MeHbiie, deM 1 % or oOumel miomagy nuka B
3KCIepUMeHTaIbHOW peHTreHorpaMmme PXRD, sBnstomeiicss pe3yinbTaTOM AOMOIHUTEIBHBIX
MAKOB, KOTOPBIE OTCYTCTBYIOT Ha MOJeNIbHOU peHTreHorpamme PXRD.

Paznnynbie KPUCTAIMUECKHE CTPYKTYPBI MO U300PETEHUIO, OMHCAHHOMY B HACTOSIIEH
3asiBKE€, MOT'YT OBITh PA3IHUYMMBI APYT OT APYra C MOMOLIBIO PA3IMUHBIX AaHAJTH THUYECKUX METOMIOB,
H3BECTHBIX CMEUUATMCTY B AaHHOW obmactu. Takue METOIpI BKIIIOYAIOT, HO HE OrPaHHYUBAsICh,
TBEpHO(a3HYIO SIEPHYID MarHHTHO-PE30HAHCHYIO crekTpockonuio (SSNMR), nopomkoByro
mudpakuuto  peHtreHoBckux — gydeir  (PXRD), muddepeHumansHyro — CKaHHPYIOLIYIO

kasopumeTpuio (DSC) u/unu repmorpasumerpuyeckuii anamus (TGA).

IHHOJYYEHUE KPUCTAJUVIMYECKUX CTPYKTYP

Kpucranmnueckue CTPYKTYphI IO H300PETEHHIO MOTYT OBITh MOJIyYeHbl Pa3HOOOPa3HBIMHU
METOAAMH, BKJIFOUAsl, HATIPHMED, KPHCTAJUTH3AMMIO WA NEPEKPUCTAIUIM3ANUIO U3 TTOIXOISIIETO
pacTBOPUTENS, CYyOIMMAIIHIO, POCT M3 pACIlyiaBa, Mepexon B Teepayw (asy w3 mpyroi ¢asser,
KpucTtaJuiu3alqnuio H3 CyneprI/ITI/ILIeCK()ﬁ JKUOKOCTU U PEAKTUBHOC PACIIBLIICHUC. MeTOI[I:I JJISL
KPUCTAJUTH3AIMKH WM MEPEKPUCTAIUTH3AIUN KPUCTAJUTMUECKUX (OPM M3 PACTBOPSIONIENH CMECH
BKJIIOYAIOT, HAIPUMEP, BIIAPHUBAHUE PACTBOPUTENS, YMEHBIIECHHUE TEMIIEPAaTYPhl PACTBOPSIOLIEH
CMECH, HCIIOJIb30BAHHWE KPUCTAJUIMYECKOM 3aTPaBKH B TEPECHIIIEHHON PaCTBOPSIOIIEH CMeCH

MOJIEKYJIbI H/HJIH COJH, 3aMOpa’kKHBaHUE, BBICYLIUBAIOLIEE PACTBOPSIOIIYIO CMeCh U A00aBlIeHHE
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aHTHPACTBOpHTENEH (IMPOTHBOPACTBOPHUTENIEH) K PACTBOPSIOMIEH cMecH. MOryT HCIOJIb30BATHCS
BBICOKOIPOM3BOAUTEIbHBIE METOAbl KPUCTAJUTH3ALMKA ISl TOJYUYEHHS] KPHCTAUTHYECKHX (Hopm,
BKJTFOYAst MOJTMMOPQBI.

Kpucrannumueckue JiekapcTBa, BKJOYAs HOJUMOPQEL,  CIOCOOBI MOJIYYCHUST U
XapaKTepUCTUKH KPHCTAJUIOB JiekapcTBa obcyxkmatorcs B Solid-State Chemistry of Drugs, S.R.
Byrn, R.R. Pfeiffer, u J.G. Stowell, 2™ Edition, SSCI, West Lafayette, Indiana,1999.

Kpucrammueckue 3atpaBku MoryT ObITb [1o0aBieHBI K JIOOOW cMecH Jyis
KPUCTAJUTM3ALNN Uil yCKOpeHHs Kpucraummsanui. Kak Oyaer mOHATHO KBaIu(pHUIUPOBAHHOMY
CIELUAJICTY, NPUMEHEHHe 3aTPAaBKH HCIOJb3YeTCsl Uil YIPABJIEHHS POCTOM KOHKPETHOMN
KPUCTAJUIMYECKOW CTPYKTYpPBl WJIM JUIl YOPABJIEHUS pACHpelesieHHeM pa3Mepa YacTHUll
KpucTajumueckoro npoaykta. COOTBETCTBEHHO, BBIYMCIEHHE KOJMYECTBA HEOOXOIMMBIX
3aTPaBOK 3aBHCHT OT pa3Mepa JOCTYIHOH 3aTPAaBKH U JKEJIATEILHOTO pa3Mepa CpemHel 4aCTHIIbI
NPOAyKTa, Kak omucaHo, Hanpumep, B "Programmed Cooling of Batch Crystallizers," J.W. Mullin
u J. Nyvlt, Chemical Engineering Science, 1971,26, 369-377. BooOue, 3aTpaBku HeOOIBLIOrO
pasmepa HeoOXomuMmbl 1Jisi 3P PEeKTUBHOrO yrpaBlieHHs POCTOM KPUCTAJUIOB B MAPTHUH. 3aTpaBKa
HeOONBIIOrO  pa3Mepa MOXKET ObITh IOJIydeHa IPOCEUBAHHEM, IIOMOJIOM WM TOHKUM
U3MeJbueHneM OOJIBIIMX KPHUCTAJUIOB WJIH MHKPOKpHUCTaJUTH3alueil pactBopoB. JlomkHa ObITh
OPEeNnpUHATa OCTOPOKHOCTh, YTOOBI pa3MalibIBAHHE HJIH TOHKOE H3MEJIbUEHHE KPHCTAJUIOB HE
OpUBEH HU K KAKOMY H3MEHEHHIO B KPHCTAUIMYHOCTH (POPMBI 3aJaHHON KPUCTAJLTHYECKON
CTPYKTYPBI (TO €CTh, H3MEHEHHsI Ha aMOPPHYIO HopMy HITH HA IPYroi momuMopd).

Kak wucmonp3yercst B Hacrosiued 3asBKe, TepMUH "kKOMHaTHas temmeparypa" mimu "RT"
o603HaUaeT TemIepaTtypy okpykaromeit cpenst ot 20 °C mo 25 °C (68-77°F).

BooOiie, B mOMyYeHHH KPHCTAJUIMYECKOrO COEMMHEHHs la, Kak OMHCAaHO HUKE,
pactBoputesb(i) OyaeT UCMOJb30BAThCA Al 0Opa30oBaHMs KPHCTAJUIMYECKOro coemuHeHus la,
NPEaNOUYTHTETHFHO UMEIOIIEr0 OOBEMHYIO MJIOTHOCTD, KAK OMUCAHO HUXKE.

Kpucranmueckoe coenunenune ctpyktypsl la (S-PG) SC-3 mo uzobperenuio, mosydeHo

COTJIACHO CIIEAYIONIEH COKpaIleHHON peakiuy, kak mokaszano Ha Cxewme .
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CXEMA 1

1. Et;SiH, BF;OEt; umu BF;-2CH3;COOH
H»O (1 3xB.),
CH;CN

v

2. MTBE, (S)-PG u 3atpaBka

IHKJIOTEKCAH

HO
la

(Kpucranaunueckoe) coennnenne (Ia ((S)-PG) ¢popmer SC-3

Kak ormeueno na Cxeme I, coemunenne B wmu If, unu Ig (Bce BMecTe OTHOCATCS K
coemuHennto B), rme coemwnenne B B dopme amopdHOro WM KPHCTAJUTHYECKOT'O TBEPAOTO
BemectBa (If wnu Ig) oOpabaThIBAalOT areHTOM BOCCTAHOBJIEHHS, TAKUM KakK CHJIMJITHIPHI,
OPENNOUYTHTENBHO, AJKWICHIMITHAPUI, OoJiee  MPEANMOYTUTENHHO  TPUAITHICHIAH (MK
TPUATHJICHIMJITHAPHI), B MPUCYTCTBHH AKTHBUPYIOLIEH TPYIIbI, KOTOpAs SIBJISIETCS KUCIOTON
Jsrouca, takoii kak BCIs*MexS, BBr3, BF;OEt;, BCls wiu BF3+2CH3COOH, npenmno4tutensHo
BF;OEt; umu BF3»2CH3;COOH, u opranwueckoro pactBoputens, takoro kak CH3CN,
CHs;CN/ronyon umu CH3CN/guxnopMeraH, METHJIEHXJIOPHI WM BOAA, NpPU TEMIEpaType B
npenenax quanasona oT npubmusutensHo -15 °C no npubmusurensuo 25 °C, npeamoyTuTensHo OT
NPUOJU3UTEBHO S °C no npubauzurensHo 10 OC, mis BOCCTAaHOBJIGHHS COENUMHEHHs B u

00pa30BaHusl COOTBETCTBYIOLIETO OCHOBHOTO COeAMHEHUS |

KOTOpO€ OTHENSIIOT OT PEeakMOHHOH cMecH u obpabarteiBaroT (S)-npommienrimkoieM ((S)-PG) u

OpPraHu4YeCKuM pacCTBOPHUTCIICM, TAKUM KaK aJIKWJIaleTaT, KaK U3JIOKCHO BBIIIE, TPEANTOYUYTUTEIEHO
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u3zonponmianerar win MetunrperOytmwioBeid 3¢pup (MTBE), u HeoOs3atensHO, 3aTpaBKOMH
coemuuenus((S)-PG) la (monspHoe oTHOlneHue 3aTpaBka la : coemuHenne B B mpenmemax
nuamazoHa oT npubmusutTessHo 0.1  npubmusutenbHo o 10 %, mOpenmnoYTUTENHHO
npubnm3uteasHo ot 0.5 % npubmusurensHo 10 3 %), ¢ oOpa3oBaHHWEM KPHCTAJUTUYECKOMN
cycnensuu coemunenus ((S)-PG) la, u Beimenstor kpucrammmueckoe coemunenue ((S)-PG) Ia u3
KPUCTAIJINYUECKON CYCIIEH3UU.

IIpn BBHIMOSHEHWH BBIIEYIOMSHYTOM COKpaiieHHOW peakiuu (Cxembl I, CHIMIBHBIN
BOCCTAHABJIMBAIOIIHNN areHT OyJIeT HCHOJb30BaThCsl B MOJSIPHOM COOTHOLIEHHH K COeOHHEHUIo B
B IIpenenax auanaszona ot npubmausutensho 1.2:1 no npubnusutensHo 4.5:1, IpeanovYTUTENBHO OT
npubnu3uTenasHo 2:1 o npubnmsurensHo 4:1, B TO BpeMst KaK ak THBUPYIOLIas rpynna (KUcjaoTa
JIptonca)  Oymer  HWCHONB30BaThCS B MOJISIPHOM ~ COOTHOIIEHHH K  CHJIMJIBHOMY
BOCCTAHABJIMBAIOLIEMY AareHTy B IpeAenax jadama3oHa ot npubmusurensHo 1.2:1  mo
npubnusutensHo 4.5:1, npennoytutesisHO OT npubnusutensHo 2:1 1o npubnusurensHo 4:1. (S)-
nponmwieHryiukois ((S)-PG) Oyner ucrnons30BaThCsi B MOJISIPHOM COOTHOLIEHHH K COeAMHEHUIO B
B Ipezenax auana3oHa ot npubnusurtensHo 0.9:1 no npubnusurtensHo 1.5:1, npeano4YTuTessHO OT
npubmusutensao 0.98:1 no mpubnusurensHo 1.2:1; Boma Oyaer HUCHONB30BATHCS B MOJISIPHOM
coortnowrenuu k (S)-PG B npenenax muamasona ot npudbmusutenbHo 0.95:1 10 npubIH3HTENBEHO
5:1, mpeanoutuTensHO OT npuOIH3uTENBEHO 0.99:1 1o npubiusurensho 2:1.

Kpucranmueckoe coemuHenune ctpyktypsl la ((S)-PG) dopmer SC-3 mo u3obpereHuio

MOJKET TaKKe OBITh MOYYEeHO, COrIacHO peakunoHHoN Cxeme 11, M310KEHHOM HUKE.
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CXEMA 1T

1} 4-4.5 3y,
NaOH
(1N pactaop)

MeTaHon

4 - 4.5 38,
NaDAc

CoenuHeHwe

1} MTBE, 1 ats. (S)-PG W 3atpaska

2} Uminorekcan * HO OH

ia

{8)-PG
tdopma SC-3

rae coequHenne A oOpabaThIBAIOT CIIUPTOBLIM PACTBOPUTENIEM, TAKHM KaK METaHOJ, STAHOJ I
W3OMPOINMIJIOBBIA CITUPT, MPEINOYTHTEIHHO METAHOJ, BOAOW M BOJHBIM OCHOBAaHHMEM, TAKUM Kak
ruapokcu menounoro meraiia, TakuMm kak NaOH, KOH wmu LiOH, npeanoururensao NaOH,
NPENNOYTHTEFHO B HHEPTHOW aTtMocdepe, Takoil Kak a30T, MPH MOBBILIEHHOH TeMIepaTtype B
npenenax AuMana3oHa oT npubmusutensHo 50 no npubnumsurensHo 85 °C, mpeanodTHTENHHO OT
npubnusutensno 60 °C no npubmusurensno 80°C, uTo6sI MoayunTsh coenuHeHue 1.

BonHoe ocHoBaHWe OyaeT MCIONB30BATHCS B MOJISIPHOM COOTHOLIEHHU K COEIHHEHHIO B
npenesax adanasoHa oT npuOmmu3uTessHO 3.5:1 mo mpubnusutensHo 5.5:1, NPeaMOYTUTENBHO OT
npubnu3uTeabHo 3:1 g0 mpubnusurtensho S:1.

PeakunoHHyl0 cMmech, comeprainyro coeauHeHue I, oOpabaTeiBalOT  OpraHUYECKUM
pacTBOpUTEsIEM, TAKMM Kak MeTUITPeTOyTHioBbiil 3¢up (MTBE) win ankuianerat, Kak OMHCaHO

BbIlIle, mpeanoututenbHo uzonponmianerat winm MTBE, seimemsitor coemmnenue I, xoTopoe
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obpabateiBatoT ¢ (S)-mpONHJIEHTJIUKOIEM, YTOOBI  MOJYYHUTH CTYIIEHHYIO CYCIEH3HIO,
comepskamyro kpucraynueckuii mpoaykt la (S)-PG, ¢opma SC-3. HeobsizarenbHo, 100aBisSIFOT
3atpaBky coemuHenus ((S)-PG) Ia k peakumonHoi cmecu. Kpucrammyeckoe coeaunenue la
OTHENSIFOT OT CYCIIEH3WH C HCIIOJBb30BAHHEM TPAAULHOHHBIX MPOLENYP, HANPUMED, CYCIEH3UIO
coemuuenuss la 00pabaTHIBAIOT OPraHWMYECKUM PACTBOPHUTENEM, TAKMM KaK LHKJIOreKCaH,
H300KTaH nJIn METHUJINUKIIOTCKCAaH, NpeaAnOYTUTEIIBHO THUKJIOT'€KCaH, n BBIACIAOT
KpUCTANINUECKOe coeluHenHue la.

B npomecce obOpasoanusi coemunenus la, (S)-PG wucnone3yercs B MOJSIPHOM
COOTHOLIEHUH K coeanHeHnto | B quanaszone ot npubnusurensHo 0.9:1 no npubmsurtensyo 1.5:1,
OPeanoYTUTENBHO OT npubnusutesibao 0.98:1 no npubnusurensHo 1.2:1.

Kak oTMeuamoch paHee B Hacrosuied 3asBke, conbBaT (R)-mponunenrimkons Ib
coemuuenuss | mMoxer ObITh MOJIydeH METOIOM, MOJOOHBIM METOAy MOJyd4eHus: cojbsata(S)-
nponmwieHryukoss la 3a uckimouenneM Toro, 4yto (R)-mpOnuieHrInKoNbh UCIONIB3YETCS BMECTO
(S)-mponueHrIuKoIsL.

Cnoco0 cornacHo u3o0pereHuto i nonydeHuss MoHO-EtOH-murumparta (dtaHon wim
EtOH/crpyxrypa) dopmer SA-1 (coenunenue Ic) nokazan Ha Cxeme III, mpuBeneHHoM HIKe.

CXEMA III

NaOH zopnEtOH

CHATHE 3aLLUKTEI

CoeauHedne x CoenvHenwe: |

BoaHsii EYOH

KpUCTannuaayua

MoHo-EtOH-gurnapar ¢popmbr SA-1
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rae coenuHeHWe A pacTBOPSIOT B 3TAHOJE MOCPEICTBOM HAarpeBaHHUs 110 KHIIEHHS, 3aTeM
no0aBJIAIOT BOAY MNpH OOBEMHOM COOTHOLIEHHHM K OTaHOJNy B IMpeaejax auamna3oHa oOT
npubnu3utenabHo 1:1 no mpubnmsutensHo 3:1, mpeamoutuTensHO OT mpubmM3uTeapHo 1.5:1 mo
npubausuTensuo 2.5:1. JIo0aBasSIOT 3TAHON M CMECh OXJIAXKIAIOT 0 TEMIIEPATYPhI B AHAMA30HE
temneparyp ot npubmusutensno -10 °C no npubmusurensro -30 °C, mpenanmouTHTENHHO OT
npubausutensno -15 °C mo npubmusurensno -25 °C. Coenunenne Ic BBIIENAIOT B BHUJIE
kpucrtauioB MoHO-EtOH-murunpara.

Criocob, cornacHo U300peTeHuIo, Ui nojyueHus cTpykTyp ¢opmsl SB-1 u ¢popmer SB-2
muruapata dtuieHrankons (coequaenuii Id u le, cOOTBETCTBEHHO), OCYIIECTBISIOT CIEIYOIIUM
obpazom.

Coemunenne Id dopmer SB-1 mony4aroT pacTBOpEHHEM COEAMHEHHS A B BOJHOM
pacTBOpe ATUJICHIVIUKONS (BOJAA | 3TUJIEHTJIMKOIL OT mpubau3utensHo 1:1 10 mpubiausuTensHO
0.4:1, npennoututensHo oT mpubmusutenabro 0.7:1 mo mpubmusurtensao 0.5:1) mocpencTtBom
HATpEBaHWs MpH TeMIepaTtype B TNpenenax muanasoHa oT mnpubmusutensro 35 °C ;o
npubnusutensro 55 °C, npennouturensHo ot npubmuzutensuo 40 °C 1o npubmusurensuo 50 °C,
B TeueHWe mnpuOmu3uTeNpHO OT 1.5 1m0 npubiam3uTensHO 2 4YacoOB, NPEANOYTHTEIBHO OT
npubmu3uTeasHo  0.30 MuHyT npuOIH3UTENBEHO 10 Yaca. CMech OXJIAKIAOT A0 TEMIIEPATypPhl B
npenenax auanazosa ot npubmsurensHo 10 °C no npubmusurensao 22 °C, npeanodTuTensHo OT
npubnusurensno 14 °C no npubmusutensso 16 °C u 106aBisioT 3aTpaBKy KpUCTAJLIOB Ic MOHO-
EtOH-pgurunpata Wi KPUCTAJUIOB OUruapara JTHieHTHKoys ¢Gopmbl SB-1 Id B monspaom
COOTHOILIIEHNH K COEIUHEHHUIO A B mpejesax auamna3oHa ot npudmu3utenbHo 0.1 mpubin3uTensHo
1o 10 %, npeanouytutensHo OT mpubmusutenbHo 0.5 mpubmsutensHo A0 3 %, s MONydeHus
KpUCTAJUIA qUruaparta dTuieHriukosst popmer SB-1 Id.

B cooTBercTBUM C HACTOSILIMM H300pPETEHHEM, KPHUCTA/UT OUTHAPATA STHJICHTJIHKOJIS
¢dopmer SB-2 Ie oOpasyercss MOCPEICTBOM pPACTBOPEHHS COENMHEHHSs A B BOJHOM PacTBOpE
STHJICHIVIMKONS (BOJA: OSTWIEHTJMKONb OT mnpubmmsurensHo 1:1 no mpubmusurensHo 0.4:1,
npennoutuTespHo oT npubmusutensHo 0.7:1 mo mpubnmzutensHo 0.5:1), HarpeBaHueMm mpu
TeMmmepaType B TNpenenax auana3oHa OT NPUONM3UTENsHO 35 1o mpubmusutensHo 55 °C,
npennouTuTeNsHo oT npubmusutensHo 40 °C  mo mpuGmusutensno 50 °C, B Teuenme
npUOIH3UTEIBHO OT 1.5 mpuOIM3UTENBHO A0 2 YaCcOB, MPEANOYTUTENLHO MPubIu3uTensHo ot 0.30
MHUHYT NPUOIU3UTENBEHO 10 Yaca. CMech OXJIaXKAAKOT 10 TEMIEPATYPhl B MpeAeiax Quana3oHa OT

npubausutensno 10 °C no npubmusurensno 30 °C, npennouturensno ot npubmusutensno 20 °C
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1o npubausutensHo 25 °C v 06GaBIAIOT 3aTPaBKy KPUCTAJUIOB AUTHAPATA STHIIEHTIMKON (POPMBI
SB-2 le mpum MOJSIpPHOM COOTHOIIEHHMHM K COEOMHEHHIO A B TIpefenax auManasoHa oOT
npubnm3utensHo 0.1 mpubnusutensHo a0 10 %, mpemnoutnTesnsHO OT Hpubmmu3utenbHo 0.5
npubnu3uTeasHO A0 3 %, Ui MONMyUYeHHsT KPUCTAJUIA JUTHApAaTa dTUIeHTuKos Gopmer SB-2 Ie.

Cnoco0, cornacHo n300peTeHnIo, ISl MOTy4YeHHsI KPHCTAUNINYECKOH (HOPMBI COeTMHEH NS
B, xoropas sBnsiercst popmoii If, ocymectBisitor B coorBerctBuu co Cxemoit IV, uznoxeHHON
HUXKE.

Kpucrammmueckuii conbBar 1,4-0ytunamona If mo u300peTeHHMIO MOJY4YarOT COTJIACHO
cnenyrouieit peakuuonnon Cxemer V.

CXEMA IV

?Hz-CEC—?Hg

OH HE—C=C—CH
HO OH
Coenunenne B Kpucrananuecknii If

rie HEeKpUCTaJUTMueckoe coefauHeHue B (koTopoe MokerT ObITh MOJyudeHO, Kak omucaHo B US
Ne10/745,075, nomauuoit 23 nmexabpst 2003 wimum B US 6 515 117), npeanouTUTENsHO B IO
cyuiectBy uncroir popme (Hampumep, ¢ unctotoi oT S0 mo 100 %), cMemuBarOT CO CMECHIO
TOJIyOJ1/ ajKunaner (TakOi Kak 3THUJALeTaT) U CMECh HArpeBalOT A0 TEMIIEPATyphbl B IMpeaenax
auanaszoHa oT mnpubmusutensHo S50 go npubmusutensHo 70 °C, mpeamouTUTENBHO OT
NpuOAM3UTENBLHO 55 1o npubmasutensno 65 °C, nobasmsror 2-0yTuH-1,4 MMON M HArPEBAKOT, KaK
yYKa3aHO BBIIIE, MOKA AWOJI HE PaCTBOPUTCS, AOOABJSIIOT 3aTpaBKy coemuHenus If u cmech
OXJIAYKAAIOT 0 TIOJyUEH s KPUCTAILUIOB coennHeHus If.

B anbTepHATHBHOM CHOCOO€E MONyUeHHs KpUCTAUTHYeCKoro coenunenus If coemunenne B
pPacTBOPSIOT B ajKWianerate (TAakKOM Kak OyTHJAlleTaT) WM B CMECH ajikuianerat/rentad (OT
0.5:1 no 1.5:1), npu NOBBIIIEHHON TeMIepaType B Npeneax auanasona oT npudausutenso 50 °C
no npubmasutensro 70 °C, npenmouturensno ot npubausutensHo 55 °C no npubnusurensHo 65
°C, nobapnstoT 1,4-6yTHHAMOM 1 CMECh OXJIAKIAIOT 10 KOMHATHOI TeMIepaTyphbl 10 00pa3oBaHus
KpUCTAJLTIOB coenunenus If.

B npeamodTtuTeNnsHOM BOIUIOIIEHWH, coequHeHHe If KpHCTAM3yIOT U3 CMECH
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coemuHeHuss B u Tonyos/ankunanera (MpeamoYTUTENBHO JTUIALIETATa), COAepsKalleld 00beMHOE
OTHOLIEHHE TONyOJa K aJKWIALleTaTy B Ipefenax auamnasoHa oT npubmmsurensHo 1:1 mo
npubnm3utensHo 19:1, mpeamourutensHo ot npubmsutensHo 4:1 no mpubmusutensHo 9:1.
Cmecp Tonmyos/ankuijamerar OyZeT BKJIIOYATh JOCTATOYHOE KOJHMYECTBO TOJYOJia, YTOOBI
MOJIyYHTh MOJSIPHOE COOTHOIIEHHUIO K COeIMHEHUIO B B mpenenax nuanazoHa OT NpuOIM3UTENBHO
40:1 mo mpubnuzutensHo 90:1, mpennoutuTensHo OT npubu3uTensHo 60:1 10 MPUOIU3UTENBHO
80:1, mo obpaszoBanus conmpBata 1,4-0yrunmuona If.

Kpucrammmszauus ans odpa3oBanus conbpata 1,4-0yrunauona If moxker Ob1Th Oosee yerko
OCYILECTBJIEHA, C WCIOJb30BAHMEM KpPUCTAJIOB 3aTpaBku coeauHeHus If B kosmmdectBe OT
npubnusutenbao 0.1 mpubnusurensHo 1m0 10 %, npeamoututensHO OT mnpuOIM3uTENHEHO 0.5
npuOIM3uTeasHO A0 3 % B pacueTe Ha BEC HCXOTHOIO COeTUHEeHus B.

B npyrom mpenmodtuTesisHOM BOIUTOLIeHHH, coenuHeHne If (kotopoe moskeT ObITh HITH
MOJKET He OBITh OYHINEHO) KPUCTAJUTM3YIOT W3 CMECH CoeauHeHuss B u ankuimanerat/rentaH
(mpenmoYTUTENFHO  OyTHIALIETAT/TONYOJI) HEOOS3aTeJIbHO C  HCIOJB30BAHHEM  3aTPABKH
KpucTajinueckoro  coemuHenust If, ucmomesyromerocs ot npubmusutensHo 0.1 mo
npubnmusuTeasHo 10 %, mpeanoutHTeNnsHO OT npubnusurenbHo 0.5 mpubmusurensao mo 3%
3arpaBku If B pacueTe Ha BeC MCXOAHOrO coenuHeHust B. Ankuiamnerat Oyaer HCIONb30BATHCS
npu 0OBEMHOM COOTHOIIEHHH C TeNTAaHOM B MpeeNax AudanazoHa ot npubmusutensHo 0.5:1 mo
npuOIM3UTENBHO 2: 1, MPeAnOYTUTENBHO OT Mpubm3uTenbuo 1:1 no npubmasurensho 1:1.5.

Kpucrammiueckuit comsBat 1,4-Oyrunmuona If mosker Ttakke ObITH TONYy4eH B
HEeTMPEPLIBHOM MpoIecce, kKak moka3ano Ha Cxeme IVA.

Cunte3 conbBata If BkIIOWaeT ABe mociaenoBaTeNbHBIE CTAOUU C coequHeHueM E wu
coemuHenneM D: (1) JlutupoBanme coemuHeHuss E, dYTOOBI MONYyYUTH JIMTHPOBAHHOE
npomexkytouHoe coenuHeHrne G u (2) CBS3bIBaHHE JIUTHUPOBAHHOTO MPOMEKYTOUHOTO COEIMHEHUS

G c coequuenueM D.
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CXEMA IVA
Br &
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Q
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THF, Ton,
y20te G
HOCH, . O, 0 1 c '
4 TMSCH KM TMSOCHz 0.0 . [ S S f O _ten
" THF ‘ R P b ot <30 SO°E
Ho™ "y { seon b Ton, } THSE™ otis Lui & . . Hpnc;é,qmmwe
OH *30% i oTMS G
Q- rrwokono - 1,5 - naxron B
C
1. MSA wni HCIIMeOH
¢ ofpalosaumen
FBCANANMDOBEHHTIO
remukerana H' ——

2. NH OAC (EIOAC
ofparHan skeTpaims) ™

3. Kpuerannusaums ¢
26y - 1,4 - gonom {J) i
B emecs TonyonEIOAC

Co ccputkoii Ha ¢urypy 22, mokazaHa OJok-cxema mpoiecca (MogoOHOr0 pacKpeITOMY B
US 7 164 015, xoTopelii BKJIKOYEH B HACTOSIIYK) 3asBKYy B KAaueCTBE CChUIKH). B 3TOM
BOIUTOIIEHHH BECH CITOCO0 mojyuenus: coenuuenus If, kak mokasano Ha Cxeme IV A, BBIONHSIOT
NPU HEKPUOTEHHBIX YCIOBUSX. ApoMaTHdyecKkuil peareHT E, mMmeromuii rpynny, NOaOxXomsyo JUist
JUTHAST ¥ TaJOr€HOBOrO OOMEHa, XPaHAT B MEpBOM cocyde 1 mpu KOMHATHOW TeMIleparype.
Jlutuepnlli peakTHB (Q TOHAIOT BO BTOPOM COCYA 2, TakKe NMPU KOMHATHOW TeMIepaType.
Apomatnueckuii peareHT E u muTHeBwlid peaktu Q mepememaroT U3 cocynoB 1 U 2 ¢ mOMOIIBIO
HacocoB 3 u 4, COOTBETCTBEHHO, K NEPBOMY HAaKPBITOMY KOXKYXOM CTATHYECKOMY MHUKCepy S.
Temmnepatypa peakuuu il HOJYUYEHUS JUTHPOBAHHBIX AHWOHHBIX YACTUL PETryJIUPYETCs B
nuanaszoHe ot npubmmsurensHo -30 °C go mpubmusutensno 20 °C, B mepsoM Mukcepe 5 ¢
MOMOLIBIO XOJIOAUJIBHUKA 6.

JluTupoBaHHBIE aHWOHHBIE YacTULbl G, TakuM 00pa3oM oOpa3OBaHHBIE, MOJAOTCS
HEIMOCPECTBEHHO U3 MEPBOr0 MUKCEPA S BO BTOPOW CTATUYECKH MUKCED 22 MO OOBIYHON JIMHUH
nonaun 19. KapOoHusom 3amernenHsiii peareHT D momaercs B Tpetuit cocyn 20 mpu KOMHATHOM

TeMIieparype M nepemernaercss HacocoM 21 uepe3 XONOAMIBHUK 20, rie OH OXJIAXKAAETCS IO
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TeMmIepaTypsl B Opefenax auanazoHa oT npubmusutensHo -10 °C mo npubmusutensno -30 °C, u
3aTeM MepeMeIlaeTcss BO BTOPOM MOKPBITHIN KOXYXOM CTaTHUYeCKUM Mukcep 22. Peakuus s
MOJyUeHHUs] POAYKT rnuko3una H perynupyercss BO BTOPOM MHKcCepe 22 ¢ MOMOLIbIO BTOPOro
XOJIONUNIbHUKA 23.

3arem o00paboTka B YCJOBHSIX TJIMKO3HIWPOBAHUS MpOUCXOmuT, rae H momaercs B
oObIuHBI peakTop 25, rme ero o0palaThIBAIOT KHUCIOTOH B CIHPTOBOM pACTBOPHTENE,
npennoututesbHo MSA/MeOH umu HCI/MeOH, c ob6paszoBanmem H' (mecmnmampoBaHHOTO
reMUKeTaJis), KOTOPBI 3areM mpeoOpa3oBBIBAIOT B TJHKO3UA B. 3arem pomojHHTEIBHOE
BBbIJIEJICHHE NMPOAYKTAa W OOpaTHasi 3KCTpakuus W Kpuctaumsauus ¢ 2-OytuH-1,4-muonom (J) B
cmecu Tonyo/EtOAc mo3Bossitor monyunts kpuctamumueckuii nponykt If. Peakrop 25 moxer
HNOJIEP/KUBATHCS IPH KOMHATHOW WJIM APYrod HEKPHOTeHHOW TEMIIepaType B TeueHHe JIFOOBIX
MOCTEAYIOLTUX PeaKuil.

Hcrnonb3yeMblii TUTUEBBIH pEareHT MPeacTaBisieT coOOH IO JKEJIAHWIO OPTraHOJIMTHEBBIN
pearent. Ilogxopsiue opranonuTHeBble pearenTsl BKIOUaroT n-Buli, S-Buli u t-Buli. dpyrue
OyayT OYeBHAHBI KBATU(DUIIHPOBAHHBIM B TAHHOM OOJIACTH CIIEL[HAJHCTAM.

ITocne 3aBepiueHus peakiuu, >keaaeMbii npoaykT If moker ObITh BBIIETIEH U OYHILIECH
COIJIACHO METOJaM, IIHPOKO H3BECTHBIM B JAHHOH OOJIACTH OPraHHYEeCKONH XUMUHU (HArpHMED,
OCaKJIEHHEM, OKCTpaKUHel  pacTBOPUTENEM, MEPEKpUCTAUIM3ALKNE U Xpomarorpadueit).
Coenunenue If co CHITHEM 3aIUTHON TPYIIIBI CAMO MO ce0e MOYKET OBbITh MOJIE3HBIM B KAUECTBE
MPOMEKYTOYHOI'O MPOAYKTA itk KoHeuHoro nmpoaykra. Coenunenne If mokeT pearupoBats nanee
c mony4yeHueM (hapMaleBTUUECKH MPUEMJIEMBIX KHCIOTHO-aIAUTUBHBIX WM OCHOBHBIX COJIEH, C
HCIIOJIB30BAHHEM METOJOB, KOTOpPbIe OYAYT M3BECTHBI KBATHU(HUIMPOBAHHBIM B AaHHOW 00JacTH
CIELUAJTCTAM.

TemmepaTypa U BpeMsi peakiyH - BAa Ba)KHBIX MapaMeTpa B HEMPEPBIBHOM CIOCOOE,
nokazanHoM Ha Cxeme IVA: nuTupoBaHHMeM MOKHO YIpaBisaTh HempepbiBHO oT -30 °C (umm
amke) 10 20 °C (unmm BbIIE), IPEANOUTHTENBHO TPUOIM3UTENBHO OT -17 °C 10 npuGIM3UTENBHHO -
10 °C, or MUHYT JI0 CeKyH] BpeMeHM peakiuu. J{is mocnenyroleil peakiuy CBA3bIBAHMS MOTOK
JUTAPOBAHHOTO MPOU3BOAHOrO G 3aTEM CMELIMBAIOT C MOTOKOM coemuHeHus D (Tperuii moTok
nonaun) B Mukcepe. CMeIIaHHbIH MOTOK MOYKHO 3aTEM HANPABUTh B MPOTOUHBIA PEAKTOP, €CIIH
JOTMOJIHUTENIEHOE BpeMsl PeakLuu HeoOXOOMMO Jisi 3aBepliueHusi. Peakuuell CBS3bIBaAHUS MOYKHO
YOPaBJIATE HEMPEPHIBHO Mpu Gonee BbICOKUX Temmeparypax oT -30 °C mo -10 °C (unm BeIDE),

npennouTuTeNsHo npubusutenso ot —30 °C o npubnusutensro -20 °C, oT MUHYT 10 CeKyH
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BpeMeHHn peakuuu. II0TOK peakiuu CBSI3bIBAHUS 3aT€M HANPABISIIOT B PEAKTOP HNEPHOAUUYECKOrO
IeficTBUSl AJis JaJbHEWINWX peakluid, KaKk OMHCaHO B Hacrosuleill 3asBke. IIpu HempepriBHOM
IpOLEeCCe U PEeaKIusl JUTHPOBAHHS, M PEAKIUsS CBSI3bIBAHHS MOTYT ObITh OOBEOMHEHBI U MOTYT
yOpaBiasATBCS Tpu Oojiee BBICOKMX TEMIEPATypax, HCIOJb3YIOMUX MEHbIIHE MPOTOYHBIE
peakTopbl ¢ 3(GEeKTUBHBIM TEMIEPATYPHBIM KOHTPOJEM, MO CpPAaBHEHHIO C KpPHOTEHHBIMHU
NEepUOINYECKIMH PEaKTOpaMH B MaciiTade.

Pabouas Temmeparypa HENPEPHIBHOTO JINTHPOBAHUS B BHILIEYIOMSIHYTOM MPOLIECCE MOXKET
OwiTe 110 20 °C (He orpanuumMBasce), npeanoututensHo ot -17 °C mo -10°C, npoussons >95 RAP
JKeJaTeNIbHOTO JIMTUPOBAHHOTO MPOMEXKYTOUHOro npoaykra G.

B peakuuu CBA3bIBAHUA NPOAYKT CBA3BIBAHMS BHILIEYTIOMSAHYTOrO mpomuecca npu ot -20 °C
10 -30°C, npeanoutuTensHO HaxoaUTCA B auanaszone 70-79 RAP.

Coemunenne If MoxeT HCMONB30BATBCS U MOJYYEHHS  KPHCTAUTHYECKOrO

IPOMEKYTOYHOI'0 IPOAYKTA, Kak moka3aHo Ha Cxeme [VB.

CXEMA IVB

IMonyyeHuss NpOME:KYTOYHOr0 MPOAYKTA A

GEY OEt
A0 1, EXg804 » BE; 240K
DMAP CiEN
e
CH,CN, > #0% 2 ALGTON
3 SOASAEtOH
Cs g (PHCTANIMIALMR%
i Kpacranmaaecknit
KOREHHEIHE NPOMEKY TOIRBLH
BPORYKT A

Co cceuikoit Ha Cxemy IVB, coennnenue If, TBepapiiit DMAP, xunkuii aneTOHUTPUIT H
JKHAKHH YKCYCHBIH aHTMAPUI HarpeBaloT 10 TeMIepaTypbl B IIpefenax audana3oHa oOfT
npubnusurenasno 70 °C mo npubnusutensno 85 °C u BLIIEP;KUBAIOT 0 TEX MOP, MOKA PEAKIUs He
3aBEPLINTCS.

3arpysky oxnaxnaror (Hanpumep, 5 °C). TpusTuncunan u kommexc Tpudropuma Gopa ¢
YKCYCHOH KHCJOTOW wWid apyryio kucioty Jlpromca (kak omucaHo B oTHomeHnu Cxemsr I)
n00aBJIAIOT K peakunoHHON cMmecH. [locie Toro, kak peakius 3aBepiieHa, 100aBISIFOT aleTOH HITH
APYroli  pacTBOPHTENb. 3arpysKy HarpeparoT (Hampumep, oT mnpubmasutensno 20 °C  mo
npubausutenasno 30 °C) u BBIIEPKUBAIOT A0 TEX MOP, NMOKA HE U3PACXONOBAH TPHITHJICHIIAH.
JobaenstoT Bomaubiii pacTBOpNH4OAC 1 3arpy3Ky NepeEMEIIMBAIOT M MMO3BOJISIIOT €l PaCCIIOMThCS

Ha BEPXHIO U OoJiee HUKHIOK (Gopmbl (pa3. BoccTaHaBIUBAIOT 3arpy304HbIil 00bEM MPOAYKTA B
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oOorameHHOW BepxHeW (aze, OTrOHsSI ALETOHUTPHJI MPH MHUHHUMAJIBHOM IEPEMEIINBAHUH.
SDA3A sTano 106aBJIAIOT IpK MOBbIIeHHOM Temnepatype (> 60 °C).

IIpoaykT A KpUCTAIUTH3YIOT OXJIAKACHUEM WIIH OXJIAKIASHHEM C 1o0aBlieHHeM 3aTpaBKu (5
% Bec., B pacuere Ha coenuHeHue If Bia)KHOrO M3MeNbUYeHUs, H3MEIBYEHHOTO B a30THOH CTpYe,
WJIH IPEOBIAYIIYIO 3arPy3Ky).

ITpoaykT nepexkpuCTaIM30BhIBAIOT WM B BH/IE BJIQYKHOTO MJIH CYXOr'0 OCaJKa U3 3TAHOJA
SDA3A.

Kpucramnmueckuii conpBaT auMmeTaHosa Ig mo W300peTeHHIO MONMydYarOT COTJIACHO

cnenyrouieit Cxeme peakuu V.

CXEMA V

2MeOH
2MeOH

Coennnenue B Kpucraminueckuii Ig

rie HEKpUCTAJIMUecKoe coenrHeHne B (koTopoe MoxeT ObITh MOJy4YeHO Kak omucano B US
Ne10/745,075 nomannoit 23 nmexabpst 2003 wmm B US 6 515 117), npeamnodTuTensHO B 1O
cymectBy uucroi ¢Gopme (urctota ot S0 mo 100 %), pacTBOpSIFOT B MeTaHOJIE, CMECH
METAHOJI/TOJYOJ HJIM CMECH METAHOJI/TOJIYOJI/TEeNTaH, CMECH METAHOJ/METUITPETOYTHIIOBBIN
a¢up (MTBE)/rentan, win cMecH MeETaHOJ/TOMYOJ/3THIALETAT WM APYrod ajKWjialeTart, mpu
nepeMeIlIMBaHid, ¢ oOpasoBaHueM OeJioi CYCIEH3HMH, COIEpsKallell KPUCTAJUIMYECKHA COJIbBAT
numeranosia Ig. Kpucranmmueckuit conbBaT mumeraHojia Ig MOKHO BBIIENUTH U3 CYCHEH3HH C
UCIOJIb30BAHHEM OOBIYHBIX METOIMK, TAKUX KaK (DUJIbTPALIHSL.

BrilieynoMsiHyThIH TPOLIECC MOKET OBITh BBHIMIOJHEH MPH KOMHATHOW TEMIIepaType, XOTs
MOTYT HCHOJIB30BAaThCS TOBBLIIEHHBIE TeMIepaTypbl 10 mpubmusuteasro 20-25 °C, urolwr
YCHWJIHTh KPUCTAJUTH3AIHIO.

B nOpeanmouyTHTENTEHOM BOIUIOIIEHWH, COeAuHeHue [g KpUCTANIU3YyIOT U3 CMeCH
METAHOJI/TOJIYOJ, Coaeprkaileii OOBEeMHOE COOTHOINEHHE METaHOJa K TOJYyOJly B Mpenenax
auana3oHa OT npubnusutensHo 6:1 g0  npubnusurtensHo 1:1, OpeamOYTHTENHHO OT

npubnu3utensHo 3:1 mo mpubmusutensHo S:1. Cmech MetaHon/Tonyosi OynerT BKJIKOYATH
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NOCTATOYHOE KOJIMYECTBO METAHOJIa, YTOOBI MOJIYUYUTh MOJIBHOE COOTHOIIEHHIO K COSAMHEHHIO B
B mpezenax auanazoHa ot npubnusutensHo 80:1 mo mpubmusurensro 10:1, mpeanouTHTENHHO OT
npubnm3utenasHo 40:1 no npubamsutensHo 20:1, uroOrl ciocoOCcTBOBATE 0OPA30BAHUIO COJIBBATA
nuMmeranoja Ig.

Kpucrammmszauus nias obpazoBaHusi COJbBaTa auMeTaHosia Ig moskeT ObITh Oojiee Jierko
BHIMIOJIHEHA C MCIOJb30BAHWEM 3aTPAaBOYHBIX KPUCTAJUIOB coemuHeHus [g B konmdecTtBe OT
npubnmm3utensHo 0.1 mo mpubmusurtensHo 10 %, mpemnmoutnTensHO OT Hpubmmu3utenbHo 0.5
npubnu3uTenasHo A0 3 %, B pacyere Ha BEC HCXOQHOTO COeAMHEHus B.

B npyrom mpeamouTHTENsHOM BOIUIOLIEHHMH coeauHeHune Ig (koTtopoe mMoxer ObITh WIIH,
BO3MOKHO, MOXXET He OBITh OYHMIIEHO), KPUCTAUTM3YIOT U3 CMECH METaHOJ/TONYOJI/TeNTaH C
no0aBjieHHeM 3aTPaBKH KPUCTALIMYECKOTO COeOWHEHHUs [g, MCIONb3yrolero B Auana3oHe OT
npubnusutensao 0.1 nmpubnusurensHo 10 10 %, npeamoututensHO OT npubOaH3uTensHO 0.5
npubnusuteabHo 10 3 %, B pacueTe Ha BeC HCXOAHOro coenuHeHuss B. Meranon Oyner
UCMOJIB30BATECS TP  OOBEMHOM COOTHOLIEHMH K TOJNYOJlly B TMpeAenax Auana3oHa oT
npubmusutensro 1:0.5 no npubmmsurensHo 1:6, npeamouruTenbHo oT npubmausutensuo 1:1.5 oo
npubnusuTenabHo 1:2.5 u npu 00BEMHOM COOTHOLIEHHH T'elITaH:TOJIYOJI B Mpeenax AUana3oHa OT
npubmusuTensHo 2:1 no npubmasutensuo 0.5:1, npennoutuTensHO OT mpubnmusutensHo 1.3:1 oo
npubnmuzuTensHo 0.5:1.

Kpucrammueckuit komrieke 1:2 L-mpomuua Th mo u300peTeHHIO MONMYYarOT COIJIACHO

cnenyronieit peakuuonnon Cxeme VI

CXEMA VI
E cl o
H4Q
o X HN S
HO * ’3 waonponaxon MO
HOY N oH & Hot N
OH . OH B
CoepiuHerne 1 L -nponuu & "
42
it
Kpucrannudeckii Komrnexc Th

rae pactBop L-mponmHa B BOAE HArpeBarOT OO TEMIEPAaTypbl B Ipefenax auana3oHa oOT
npubnusurensno 70 °C no npubmusurtensno 90 °C u 1o6aBAsSIOT CIUPTOBOM PacTBOPUTEND, TAKOM
KaK METaHOJ, 3TAHOJ WJIM H3OMPONIJIOBBIM CIHUPT, NPEAMOYTHTEIEHO H3OMPOIHJIOBEIA CIHUPT.
PactBop coemunenuss | moOaBASIOT K BBILIEYMOMSIHYTOMY pacTBopy L-mposuHa (KOTOpPBIH

pa3MeIInBaIOT), TAe COenuHeHHe | HCMONB3YIOT MPU MOJBHOM COOTHOLIEHHH K L-mposjuHy
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npubnusutensuo 0.5:1. PacTBOp MemIEHHO OXJIAXKOAIOT OO0 KOMHATHOW TEMITEPATypPhl B TEUEHUE
KOTOPOT0 00pa3yroTcs TBEp/ble YacTHIbl. PACTBOpP OT(UIBTPOBBIBAIOT, YTOOBI YIAIMTh TBEP/IbIE
YACTHUIIBI, KOTOPbIE MPOMBIBAIOT CIHHUPTOBBIM PACTBOPHUTENEM. TBeplble YaCTHILI CyIIaT U
BHIIEJSIFOT B (opMe Oenoro TBEpAOro BELIECTBA, KOTOPOE SIBJISIETCS KPUCTAILIMUECKUM
komiiekcoM 1:2 L-nponuna Th, popmer 3,N-1.

Kpucrammueckuit komruieke 1:1 L-mponuua Ii mo u300peTeHHMIO MONYYalOT COTJIACHO

cnenyrouieit peakunonnon Cxeme VIIL

CXEMA VII
. W — Mo
aTadon
o O Ho¥

Coefuenme. |

PactBop L-niposnHa B cMecH 3TaHOJ/BOA HATPEBAIOT A0 KHUIEHHS U AOOABJISIOT PACTBOP
coenuHeHuss I B 3TaHONEe WM JPYyroM CHUPTOBOM pactBoputene. llomyudeHHBIM pacTBOp
OXJIKAAIOT B Auanasone Temmnepatyp oT -10 °C mo -25 °C, mpu koTopoii 0Opa3yroTcs TBepable
YaCTHUIBI, KOTOpPbIE SIBJIIOTCA KpHCTaUTHYecKuM KomiuiekcoM 1:1 L-mpommna i, koTOpbIi
BBIOCJIAKOT, HMCIIOJIBE3Ys 06LI‘{HI>Ie METOAOBI. B Brimosnnenun BBILICYITIOMSAHYTOI'O cnoco6a
nonyueHusi komruiekca 1:1 L-nponmuna i, L-mpoiuH HCMONb3yeTcss B MOJSIPHOM COOTHOLIEHHH K
coenuuenuo | B mpenenax auanasoHa oT NpuOmM3uTeNsHo 1:4 no npubausurensHo 1:6.

Kpucrammueckuit kommiekec remuruapata L-mponwHa Ij mo H300peTeHHIO MOJIYYaroT
corjlacHo cienyrorei peaknuonnon Cxemer VIIL

CXEMA VIII

a QEL
20 o O 0
. o ,

araHon

aoY™ WaH - . 05H0
DH

CosanHerual & o
b

rae pactBop L-niponuna u coenunenus [ (4.34 r, 10 mmoreii) B CMecH 3TaHOJI/BOIAa HATPEBAIOT 10
temnepatypsl 70 °C, 4ToObI ONYUHTH NPO3pauHblil pacTBOp. [10Ty4YeHHBIN PACTBOP OXNAKAAIOT B
nuanaszone Temnepatyp ot -20 °C o -25 °C u 106aBNAIOT 3aTPABOYHBIE KPHCTAJIBI KOMILIEKCA
1:1, L-npomna Ii. Yepes 3 nua npu temnepatype -20 °C, TBepable yacTHIBI COOUPAIOT

GunpTpanmeii M OTQUIBTPOBAHHBIN  OCanok NpoMeiBaloT  xonomueiM (-20 °C) sTtamonom.
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IonyueHHble TBEPBIE YACTHIBI CYCIEHIUPYIOT U BBIAEISIIOT B BHAE 0€JIOr0 KPHCTAJLUTHUECKOTO
tBepnoro Bewectra Ij, HO.5-2, ucnomnp3ysi OObIYHbIE METOUKH.

Kpucrammueckuii komruiekc L-pennnanannna Ik mo m300peTeHHIO MONMyYaOT COTJIACHO
cnenyronieit peakuuonnon Cxeme [X.

CXEMA IX

OH

HN

Coepverue 1 L+ heHMnanaHuH

OH
o L

KpucTannuseckuit komnnexc

L-penunananun pacTBOpSIOT B BOAE [pU HArpeBaHuu. llOJydeHHBI pPacTBOp
OT(QIIBTPOBBIBAIOT U MO0ABJSIIOT K 3TaHONY (WIH IOPYroMy CIHPTY) PACTBOpP, COAEpIKaILuii
coemunenue 1. TlonyueHnblii pacTBOp HarpeparoT B juanasone temneparyp ot 70 °C mo 90 °C u
HO3BOJISIIOT MEUIEHHO  OXJIAJUTBCS O KOMHATHOW TemmepaTypel (0Opa3oBaHHE KpPUCTAJUIOB
Habmonaercsa npu Temneparype 55 °C). PacTBop nmoasepraror 0ObIYHBIM MPOLELYPAM BbIISICHUS.
Kommiekcnoe coemunenue L-denunanannna Ik perenepupyroT B Buze O€loro TBEPIOroO
BELIECTBA, UAEHTH(DHUIHPOBAHHOTrO Kak KomIuiekc 1:1 coemunenus I ¢ L-Phe.

Crnenyromuye npuMepbl O0ECIEUMBAIOTCS I ONMHCAHUS H300pEeTeHHs B HaJIbHEHIITHX
netansx. YKasaHHbI€ MPUMEPBI, KOTOpble (OPMYJIHPYIOT JYYIIHA CIOCO0 OCYIIECTBIIEHUS,
paccMaTpUBAIOTCS VISl OCYILECTBJICHUs W300peTeHws, MpeaHa3HaAUYeHbl IS WLTIOCTPALUH, a He
IUTsSl OTPaHUYEHHSI H300PETEHHSI.

IMonyuenune coemuuenuit popmynsl I, rmaBHbiM oOpaszom, omucano B US 6 414 126 u
ocobenno packpeito Ha Cxeme 1 u B IIpumepe 1 US 5 515 117. US 6 414126 u US 5 515 117
NOJIHOCTBIO BKJIIOYEHBI B HACTOSILIYIO 3asBKYy B KadecTtBe ccbuiku. CrtabuibHbie (GOpPMBI
coemuHenuii ¢opmynbl (I) mMoryr ObITh KPHCTAJUIM30BaHBI B BHAE COJILBATOB (HAMpHMeEp,

THIPATOB).
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MNPUMEPBI
MNOJYYEHUE KPUCTAJUVIMYECKUX CTPYKTYP
MNPUMEP 1
Monyuenne (S)-IIponuaenrauxoas ((S)-PG) Ctpykrypsi -
®opmbl SC-3 - Popmyasl la

Cl OEt
O O 1) 4 - 4.53K8,
Am/\Q NaOH

(1N pacrsop)

4-4,53K8B.
WNaOAc

AcC N "0Ac

MeTason
OAc

COBMMHBHNE |

coeAuHeHre A

. Ci OEt

1) M30NPONKN aueTar, 1aka. (S)-PG HO CH3
2} YUKnorexcan HOY “iH " HsD e Ho/\;

OH H

la

Coenunennie A mMosker ObITh mosyueHO, kak omucano B Ilpumepe 1, Yactu E US 6 515
117.

CrexnsiHabiii peaktop Ha 10 1, 00OpYyIOBaHHBIM TEPMOMApOil W BBOAOM IS a30Ta,
npomeiBaroT MeOH (1.25 1), nemunepamuzoBanHoi Bozmoi (3.6 1) u 3ateM 50%-bIM BOIHBIM
pactBopom NaOH (205.9 mu, 3.899 mouns). Ocrarounsiii pacteop NaOH B rpaaynpoBaHHOM
HUJIMHApPE moMewaT ¢ Boaoi (94 mu) B peaktop. Jlobaenstor coenunenne A (503.11 r, 0.872
MOJISI) M CMECh Pa3MEIIMBAIOT M HArpeBaroT 10 Temnepatypsl ~68 °C B Teuenue Gonee, uem 1.5 u.
Uepes uac Temmeparypy Oanu ¢ nupkymsnuei nonmxkaior or 80 °C mo 70 °C; BHyTpeHHss
temnepatypa crana 65 °C. Ilocne B obmeit cnosknoctu 3 yacos BOXKX! o6o3nauaer 3aBepiienue
peakuun, Coennnenne I AP ~99.5. TTocne Toro, kak cMech Obljia OXJIaXKIAeHa 10 TEMIEPATYpPhI 25
°C, noGasnsror msonponunanerar (2.5 ). CMech pa3mMemuBaroT B TeueHHe 10 MHHYT U 3aTeM
BoAHbIA cioit oTmensroT (pH = 12.5) u opranuueckuii cjaoi npomMeiBaroT Boaoi (1 i1). B Teuenue
aroii mpombiBku pH mByxdasznoit cucremsl perymupyotr o 6.0 koun. HCI (5.0 mu) u 3arem
BOAHBIA croit otaenstor?. OpraHuueckuil caoil coOMpalOT B OTHAEIBHOM cocymde. Peaxrop
npombiBatoT Bogou (2 i), MeOH (2 1) u npoaysarot azotoM. BraskHeiii pactBop coenuHeHus B
nobaBisiror B peakrop u BBOIAT (S)-mpommnenrmukons ((S)-PG) (67.03 r, 0.872 wmons).
Heobs13aTensHO, Ha MaHHOM cTaguy MOTYT OBITH HOOaBIeHBl 3aTpaBouHble KpucTaysl (S)-PG la.

MrHoBeHHasT KpHUCTAJUIM3AIMsl TMO3BOJIIET TMOJYYUTh CrYIIEHHYK cycreHsuro. Ilocne
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HepeMelBaHus B TeUeHHe Jaca, ObICTpO NoOaBIsaroT nukiorekcaH (2.5 i) B redenue 10 MUHYT u
nepeMelMBaHie npoaokaroT B Teuenne 21 4. [lpoaykt GumbTpyroT vepes GpuibTpoOBaIbHYIO
oymary (Whatman #5, Boponka Broxnepa c mumamerpom 24"). ®uipTpauusi OCYIIECTBIISETCS
ObICTPO 1 3aHNMaeT npuOIM3uTeNHEHO 15 MuHYT. OTHUIBTPOBAHHBIN 0CAIOK MPOMBIBAIOT CMECHIO
(1:1) MTBE/uukinorekcan (2x1 n) u cymar nox BakyymoM B teuenne 0.5 4. TBepmoe BelecTso
NOMELIAIOT Ha TapeNKy U3 MUPEKCa U CYLIAT MO BAKYyMOM (25 MM PT. CT.) B CYLIHJIBHOM IIKady
npu Ttemnepatype 25-30 °C B Teuenme nByx mHeil, moka BomaHeli aHamu3 KF He Oymer
cootBeTcTBOBaTH MOHOTHApaTy (3.6 % Bec.). ITomyuarot mpoaykr (S)-PG Ia (0.425 xr, Beixon 97
%) B BH1E OEJOCHEKHOTO TBEPAOro BemectBa, BOXX® AP 99.7.

3aTpaBOUHbIE KPHUCTAUIBI MOTYT OBITh MOJYYeHBl PACTBOPEHHEM COeauHeHus | B

pacrBoputene, Takom kak MTBE wu o0paboTkoii nojiydarorierocss pactsopa ¢ (S)-
IOPOMUISHIJIUKOJIEM U OCYIIECTBJIEHHEM IIpoLecca Kak OMUCAHO BbIIE, Oe3 HCIOJIb30BAHUS
3aTPaBKU.

IBOXX: Kononka: YMC ODS-A (C-18) S3, 4.6 x 50 mm. Pactoputens A: 0.2% BOA. pacTBOp
H3POy4. PactBopurtens B: 90% CH3CN/10% H>O Hcxomuoe %B = 0, koneunoe %B = 100
I'pagnent Bpemenn 8 MuH; BpeMs yaep:kupanus 3 MuH. MHTerpuposanHoe BpemMs octaHoBku 11.0
muH. Pacxon 2.5 mu/mun. [Inunaa Boaael YO 220 HM.

2 Opna ocyllecTBieHA HeliTpanusanus mepen (asoBbIM pasfeleHHeM, 4TOObIl MPEeNOTBPATHTS
sarpsisaenue npoaykra ¢ NaOH. (S)-PG crpykrtypa, monyuenHas Oe3 HeWTpaim3anuu, ObLia
HeMmHOro ocHOBHOW [pH 8.3 cycneHsuu, OuCIeprupoBaHHONW C MOMOIINBIO YJIBTPA3BYKa B BOJE
(~20 mr/mom)].

SBOXX mertox; Mobunsaas ®asza A: 0.05 % TFA s H2O. Mo6unbnas ®asa B: TFA: 0.05 % B
CAN. Kononka: YMC Hydrosphere 4.6x150 (3mk). I'paguent: 30-90%B B Teuenue 45 MunyT,
yaepxxuBanue 5 MuHYT, 00patHO kK 30%B u moBTOpHOE ypaBHOBEIIMBaHKHE B TeueHHe 10 MuH.

Juna BosHbl: 220 uM. O6bem Unbekiuu: 10 miin. Temnepatypa: Okpyskaromieii cpeap
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IMPUMEP 1A
(S)- Nponunenrnukonb ((S)-PG) cTpyktypa - ®opmaSC-3 - Popmyna la

1) 4 4.5 2.
NaCH{ 2N
paciecp )
METBHON
70-75°C

CoeauHenne A

CHy3Cl0
TOMHAA Macca s 576,18
Mon. macca: 577.82
C, 80.36; H, 5,76 Cl, 6.14; 0,27.73

1) weitpanisayus gopH & < 7.5

¢ venonsaoaanuem 1N yKeYCHOW KuenoTes
) HaonponMn syeTar
3)(8)-(+]+1,2 npananguon (1aka.)

4} ywnorerean
{
C24H3T10g
roaawacca 2 502,20
Moni.vacea 2 502,98
C. 57.31; H, 7.01; CI, 7.05: 0, 28.63
IIpoueaypa

20 r CoemuHeHust A 3arpy’karOT B PEaKTOp NMPHU TEMIEPAType U HABJICHHH OKPYKAIOLIEH
cpensl. B peakrop mobasisitor 30 mut meranosia U 49.75 mut 3H NaOH u peakmuoOHHYIO CMeECh
HarpesaroT 10 Temnepatypsl 80 °C uam KMOATAT ¢ OOPATHBIM XOJOMUILHUKOM U BBIIEPKUBAIOT
npubau3uTensHO 2-3 dYaca Juis 3aBepiieHus peakiuud <0.5 AP. 3arpysky OXJIakmaroT 0
temnepatypsl 20 °C u mHelitpanusyor go pH 6.0-7.5 ¢ ucnons3zobanuem koHu. HCl umu 1H
YKCYCHO# KHCIIOTHI (Tpedyercs ~ 1 MjI/T™ 3arpy3Ku).

IkcTpaknus

IIpoaykT SKCTparupyroT U3 peakunoHHoU cmecu 100 Mt u3omponuianeTara, BOAHYO a3y
OTHEJSIOT U OPraHMuYecKyo (hasy mMPOMBIBAIOT BOIOH 10 yAEIbHOU 3jeKTponpoBoaHoctd <10 mC
(~4mn/rM 3arpy3ku). Bogayio dasy otaensor.

Kpucrannmzanus

2.8 r (1.05 3kB) (S)-(+)-1,2-[Iponanmona gOOABISIOT K PeakMOHHOW cMecH. B 3arpysky
nobaBsttoT 3aTpaBounbie kpuctawisl 0.1 r coequuenus 1. JJobapnsroT 160 M1 HUKJIOTEKCAHA U
3arpy3Ky OXJaKJaloT ~ OT KOMHATHOH Temmepatypel no Temmepatypsl 5 °C. 3arpysky
NepPEMEINNBAIOT OT KOMHATHOM TeMrepaTypsl 10 TemmnepaTypsl 5 °C no kpaiiHeli Mepe B TeueHue

qaca g0 BEIOCIICHHUA.
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Brigenenune u cymka

Kaxnaeiit obpaser] BBIIEIEHHOrO Ocajka MNpOMBIBAIOT cMmechto S50/50 mo obbemy
usonponuianerat/mukiaorekcan. Ocamox cymar npu Temnepatype 30 °C B BakyymHOM
cyumisHOM 1ikady mox riyookum BakyymoM. (Ocanok BeicymeH, koraa KF =3.6 % - 4.1 %).
Brrxon = 84 %(6e3 yuera norpemHocTei)
XapaxrepHas uucrota = 99.81 AP

XapaxrepHoe conepxkanune PG =15.1 - 15.8 % nocpencteom I'X

ITPUMEP 2

IMonyuenne Ctpykrypsl (R)-IIponunenrankos - 1b

(R)-mponuaenrauxoas Ib

Cpykrypa (R)-mpomusieHriukonst Obljia MOJiydeHa C KCIOJIb30BAHHEM aHAJOrHYHOTO
ciocoba, OMMCAHHOrO Bbie it CTPYKTYpbl (S)-nmpormunenriukons la (ITpumep 1) 3a
UCKJIFOYeHHEM TOro, uto (R)-mponuieHrimKoIb HCMOMB3YIOT BMECTO (S)-IIPOMHIEH T JTHKOJIS.

IMPUMEP 3
Monayuyenne Mono-EtOH-/Iuruapara (Ctpykrypa 3tanona niaun EtOH)-
®opma SA-1 - @opmyaa lc

#~,C . _-OEt AC _OEt
AcO’ AN PN N HO O, _# =

NaOH, wm EtOH

AcO” “OAc CHATAE 3aUT5! HO" ﬁrfOH

OAc OH
Coepwrerme A Coepmenvie: B
E{
BORHEIR  ELOH HC \-f)c
KpYCTANIHIELHA HO" H “OH . “OH =« 2 Hy0

OH

Moo ~EtOH- awppar
dopma SA-1
MP 40°C -41°C
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Coemunenne A (1.0 r) pacteopsitor B EtOH (3.0 mu1) HarpeBanueM 10 KUIIEHHUS U PACTBOP
pazbasisitor Bomoi (7 mu). Jobasmsitor EtOH Ha 1 M u cMech pa3mensioT Ha TPH 4YacTd st
xpuctaumsanun npu Temnepatypax 20 °C, 5 °C u -20 °C. Tlocne oxyakneHWs B UHTEpBAJE

temmnepatyp ot -10 mo -20°C, o6pasyrorcs kpucTamisl, kotopsie umeroT T.mr. 40-41 °C.

MNPUMEPBI4 U S
MMonyuyenne CTpykTypbl ITHIEHTIHKOA Popmbl SB-1 n SB-2-

®opmya Id u Ie, CooTBeTcTBEeHHO

1d (dopmaSB-1})
fe (dopma SB-2)

e 2Hzo

I THIECHIJIHKO0JIb

Y006l mONYyYdTh MOJUMOPPHYIO (HOpPMY KpHCTA/UIA TUTHAPATA STUIEHTIHKOIS (HOPMBI
SB-1 Id, coemunenre A (0.5 rpamm) pacTBOPSIIOT B BOAHOM pacTBope dTiiieHrnukons (0.3 i
Bozbl: 0.5 MJI 5TMJIEHIIMKOJI), HarpeBaHueM npu Temnepatype 45 °C B teuenue 30 mun. IMocne
OXJIAXKIEHUsT O KOMHATHOH Temmepatypbl mobasisitorT 3atpaBky SB-1 (10 wmr). PeakiuoHHyO
CMeCh pasMelINBalOT B TedeHHe 16 yacoB, olecrmeunBas 0Oenoe KPHCTAJUIMUECKOE TBEPHOE
BeecTBo. Kpucrasuiel OTQHIBTPOBBIBAIOT, MPOMBIBAIOT BOMOW W cCywaT. s moiydeHus
nosmuMophHOH  (GOPMBI  3aTPABOYHBIX KPHUCTAJUIOB OWTCHAPATA STHJIEHTJTMKOJIS SB-1 1d,
coemrHeHne A pacTBOPSIIOT B BOJHOM PAaCcTBOPE STUJIEHTJIMKOJIS, KPUCTALTHUECKYIO popmy (S) -
nponwienrimkons SC-3 Ia no6aBnstoT, YTOOBI MOMYUNUTh KPHUCTAJUTHYECKYIO (OPMY TUTHIPATA
srunenryukons SB-1 Id (Ilpumep 4). Yka3zaHHbIe KpUCTAUIBI OTQHILTPOBBIBAIOT W MPOMBIBAIOT
130BITKOM BOJBL

Yto0bl moayunTh MONUMOPGHYIO (GOpMYy aUTHApPATA STHJIEHIJIUKONS KpPHUCTAJLIMYECKOM
¢dopmer SB-2 Ie (Ilpumep 5), coenuHeHne A pacTBOPSIOT B BOAHOM PACTBOPE ITUJICHTJIHKOJIS
Harpeanuem. Ilocre oxnmakaeHust HOOABISIOT 3aTPABKy KpucCTaummyeckoi ¢hopmbl MoHO-EtOH-
muruapata SA-1, Ic, 4ToObI MOAYUHTh KPUCTATMYECKYIO (OPMY AUTHAPATA DTHIIEHTJIHKOA SB-2
Ie (ITpumep S5). YkazaHHbIe KPpUCTAIUTBI OTQUIBTPOBBIBAIOT U MPOMBIBAIOT H30BITKOM BOJIBL
'H SIMP nns popm SB-1 u SB-2: 'H SIMP (400 MI'u, DMSO) & 1.29 (1, 3H, J = 6.98 I';, -CH3)
3.15 (m, 4H,), 3.33 (yu.c, 6H, -CH2), 3.42 (m, 3H), 3.6 (yuran, J = 11.4 T'u, 1H), 3.9 (yur.m, SH,
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H-L -2CHy), 4.43 (1, 1H, J = 7.4 Ty, OH), 4.86 (z, 1H, J = 2.4, OH), 4.95 (x, 1H, -OH), 6.82 (z,
2H,J=11.47 Ty, Ar-H), 7.8 (g, 2H, J = 11.4 T, Ar-H), 7.22 (nn, 1H, J=2.5Tu, J=11.4 T, Ar-
H), 7.35 (1, 2H, J = 10.96, Ar-H; 13C SIMP (400 MI'u, DMSO) & 12.49, 59.16, 60.61, 60.69, 68.10,
72,51, 76.11, 78.51, 79.02, 112.09, 125.16, 126.47, 127.38, 128.61, 129.02, 129.73, 135.62,
137.48, 154.70.

ITPUMEP 6

Monyuenne CoabBara (S)-PG ®@opmbr SC-3 Ia
OEt

1. EtySiH, BF3* OEty

Hzo (1 3KB. )i
CH;CN
2. MTBE, (S)-PG wm sarpaska
UMKNOrexca
>85%
amopdHbi Genbi
MOHOMMTHE
Coepyrienve B

KPVCTanIMUECKHA

la

K aueronutpuny (12 mn), npu temneparype 6anu 8-10°C B atMochepe azoTa 3arpyxaroT
maTIdTEpar TpudToprna 6opa (2.3 mu, 18.4 mmoneit) u Boay (0.82 mu, 4.6 mmoneii). ITocne
BBIIEP)KUBAHUSL BBILIEYIIOMSHYTOW CMECH B TeYeHHE MNPUOJU3UTENLHO dYaca, A00aBIsIOT
tpwdTwiacuiad (3 wmi, 184 wmmoneii). IlomydeHHY:O cMech BBIAEP)KHMBAIOT B TEUCHHE
npuOIU3UTEIHHO Yaca U 3aTeM A00aBISIOT coequHeHne B (monyuenHoe kak onucaHo B [Ipumepe
17) B 10 mn aneroHumTpmia. 3arpy3Ky BbLIEPKUBAIOT mpu Temmepatype S5 - 10 °C. Ilpwm
3aBepIICHUH peakuuu, kak onpenemnsercs BOXKX, peakinoHHYIO CMeCh racsT BOAHBIM aLETATOM
ammonus (24 mut; 85 r) B 200 mut Boasl. Da3bl pa3nessiioT, © OPraHuyecKyo ¢asy, o0oralieHHYI

OPOAYKTOM, Cyliat Haj cyibpatom Hatpus. OpraHudeckyro ¢a3y, oOOralieHHYK MPOAYKTOM,
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KOHIIEHTPUPYIOT MPH MOHIKEHHOM JIABJICHUU.

Bony (13 mr, 0.7 mMorneii, B pacuere Ha 0.3 r ceiporo coeaunenusi B B 3arpyske), (S)-
nponwieHrimkons (56 wmr, 0.7 mmonelt), Metwi-tper-OytunoBsii 3¢up (5 mm, ~17 mu/r
coemuHeHus: B B 3arpyske), 3aTpaBky coeauHeHus la (~20 Mr) cMelIMBAIOT U BBIAEP)KUBAIOT B
TeueHue 4aca, 10 obpa3oBaHusi CycrneH3uu kpucrauioB. J{obasmsror nukimorekcad (10 mui, 33
MiI/r coequnenust B (3arpyska)). Kpucrammueckuit npoaykr (Ia) Beimenstor dunbrpauuent (4-5

%) u cywaT B Bakyyme npu Temnepatype 20-25 °C.

IMPUMEP 7
IMMonyuenune Kpucranmmueckoro Conseara MeOH Ig

OEt

2MeOH HO e 2MeOH

UCXOOHbIA

KPUCTANNWYECKUIA

Coegurenie g Ig

Kpucranisl MeTaHOJIBHOTO COJibBaTa g MOMyUaroT pacTBOPEHUEM YHCTOTO CoenrHeHus B
B METaHOJIe U MEepeMelIMBaHueM MPH KOMHATHON Temmepatype. benas cycmensusi oOpasyercs
NOC/e HECKOJBbKUX IHEH MW Kak OOHApY)KHBAIOT, SIBJIETCS KPHUCTAJUIMYECKHM METaHOJbHBIM
conbBaToM Ig.

Takum oOpazom mnonyueHHblii kpuctauindeckuii di-MeOH comeBat, Ig wmoxer
HCIIOJIB30BATECSI BMECTO COEAMHEHHs1 B B mMojyueHHH KPHCTAJUIMYECKOro coemuHeHus la, kak

onucano B [Ipumepe 6.

MMPUMEP 8
Ionyuenne Kpucrannuueckoro Di-MeOH Coanpata Ig u3 Heounmennoro Coequnenus B
B cMmecH 80/20 Meranou/Tosyou1, Henoib3ysi 3aTPaBKy
6 r Coenunenns B (BOXKX AP npubmisurensao 80 %) pacteopsitor B 15 mut cmecu 80/20
METaHOJI/ TOJIY 0L
J{o6aBisifoT 3aTpaBOYHBIE KPUCTAILIBI (mpubnu3uTeasHo 1 % OT MCXOMHOrO COEOMHEHUs

B) coenunenus Ig u cMech OXJIaKAArOT, YTOOBI MOJYYHTh CYCIIEH3UIO, CONEPKAIIYIO KPUCTAJLIBL.
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CycneH3nio pa3MeImBaroT B TeYeHHE 6 4aCOB NIepe/I BhIACIICHUEM.
Bnaxubpiii ocanok, kak ObUTO OOHApYIKEHO, SBJSIETCS KPHCTAJUIMYECKHM METaHOJbHBIM
coneBaToM, If, HO TepsieT KPHUCTA/UTMYHOCTh, €CJIH OCTABJIEH OTKPBITBIM B TEUEHHE HECKOJIBKHUX

qacCoB.

INPUMEP 9
MMonyuenne Kpucrannnueckoro Coabeara Di-MeOH Ig u3 Heounmennoro Coequnenns B
B cmecd Metanon/Tonyon/I'entan, ncnonn3ys 3aTpaBry

2.5 r Coenunenus B (91.5 %) no0GapnsiioT B CUMHTHJUBIMHOHHBINA (DJIAKOH C MarHUTHOM
MEIIAJIKOM.

JobaBstroT 4 MJT TOJTyOJIa, 4TOOBI PACTBOPHUTE CoenuHenHue la.

HobapnsroT 2 M1 MetaHona. 3ateM A00aBIISIOT 3aTPABOYHBIE KPUCTAJUIBI COENUHEHHS 1g
(npubnuzurensHo 1 %).

Hobapnsiror 4 mu retana B Tedenne 30 MUHYT B CMECh Pa3MeLINBAIOT B TeueHue 12 4acos.
BraxHplli 0caZiok BBIIENSIOT Ha BOpOHKe BroxHepa. BrakHbii ocazok, kak OOHAPYIKHBAIOT,
SBJIIETCS] KPUCTAJUIMYECKUM METaHOJbHBIM cosbBaTOM Ig. Ero cymar moa BakyymMOM IpH
temneparype 30 °C. [TonydeHHbI MOPOLIOK TePSET KPUCTAITHIHOCT.

Breixon = 1.7 r = 74.5 % (6e3 yueta norperrnocti ). UccnenoBanue peHtreHorpamMmbl XRD
kpuctaiios: Ourypa 10.

Takum oOpasom oOpasoBaHHBIi Kpuctajuimdeckuii cogsBar MeOH Ig  moker
HCIIOJIb30BATECSI BMECTO COEIMHEHHS B B MONMydYeHHH KPHCTALUTMYECKOro coenuHeHus la kak

onucano B IIpumepe 6.

IMPUMEP 10
Moayuenne Kpucranmmueckoro Consara 1,4-byrunanona If u3 coennnenns B B cmecn
Touyoa/ITHaanerar, HCNoJab3ys 3aTPaBKy

ConbBar 1,4-0yTuHOIa MOJKET ObITh KPUCTAJUTH30BAH B ajKuianerate (HampuMmep, dTHII-
, IPOMUJI- WK OyTWiauerare), Coupre (HanmpuMep, U30MPonaHoe, OyTaHOe) UK JaXKe B BOE.

Tosyoun u renTan OSHCTBYIOT KaK aHTHPACTBOPUTEINH, KOT1a KPUCTAJUTU3YIOTCS B aJIKHJIAIIETATE.
50 (90.3 % Beca) Coenunenusi B pacteopsirot B 675 mut tonyosna. PacTBop Harpesarot 1o
temnepatypsl 60 °C u nobasasior 75 mi stunanerata. Jlobasnsator 1.5 sks. 2-6ytun-1,4-nuona

(=13.3 1) u cMech BBIepkuBaOT mpu Temnepatype 60 °C mo Tex mop, moka OyTHHAMON HE
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pacteopuTcs. PacTeop oxnaxnaroT no temmepatypsl 55 °C u nobasmsior 0.1 % 3arpasku (50 mr)
coemunenus 1,4-6ytunnuona If. CMech BbIIEpKUBAIOT B TeueHue yaca mpu Temmepatype 55 °C.
Coenunenne If Haummaer kpucraamsoBathcs. Cmech oxnaxkmaroT 1o Temmnepatypsl 25 °C B
TeyeHne 6 yacoB. I1oydeHHYIO CyCIIeH3HIO Pa3MeIINBAIOT B TEUEHHUE 3 YaCOB Mepe.l BhIACIEHU EM
(KOHLIEHTpAIMsT MATOYHOT'O PACTBOPa COCTABJSIET < 3 MI/MJI), OT(OUIBTPOBBIBAIOT U MPOMBIBAIOT
180 mn Tonyona + 20 M& dTUNANETaTa W CylIaT MO BakyyMoM npu Temmneparype 45 °C, utoGwl
NOJIyYUTh KpUCTAJUTBI conbBata 1,4-0ytunaunona If.

BOXX AP = 99.5 %. Axtuaocts = 80.7 % Bec. (Paccuntannas aktuBHOCTH = 83.6 %

s coneBata 1:1). Berxon = 95 %.

INPUMEP 11
MMoayuyenne Kpucranmmueckoro Conbara 1,4-byrunauona If uz Coenunenns B B cmecn
Byrunaanerar/I'entan

0.5 r Coenunenust B (91 % Bec.) pactBopsitor B 3.5 mu Oytmnanerata + 3.5 mut remnrtana
npu temneparype 60 °C. JloGasnstor 1.5 skB. 2-OyTuH-1,4-1M0Na M CMECh OXJAKAAIOT IO
KOMHATHON TtemnepaTypbl. IloydeHHYIO CyCHEH3WIO pa3MeIlInBalOT B TedeHne 12 Yacos,
¢unbTpytoT U npombiBaroT 1 mut cmecu 1:1 OyTuianerat : rentaH U CyLIAT MO BaKyyMOM IPH
temnepatype 50 °C, uToGbl MOMYyuMTH KpUCTaJIbl conbBata 1,4-Oytunmuona If. AxkTuBHOCTL =
85.1 %. Brixon = 90 %.

CombBar 1,4-OytuHmuona If MokeT HCMONIB30BATBCS BMECTO COeOWHEHUss B mpu
ucnone3oBannn kuciotel Jlstonca BF; ¢ 2CH3;COOH Bmecro BF;OEty, uroObl monyduTh

KpUCTAJUIMUCCKOC COCAUHCHUEC Ia.

IMPUMEP 12

Monyuenne Kpucranmueckoro Komnuexca 1:2 ¢ L-npoamaom - Crpykrypa lh, ®opma 3

coepnkermnel L- TiponuH

Kpuerannugeckuil xomnaexe {h
Pacteop L-mposmna (11.5 r, 100 mmoneii) B 10 mut Boabl HarpeBaroT A0 Temmnepatypsl 80

°C u nobasnsror 100 mMa msonponuooro cnupra. K OBICTpO pasMemmmMBaeMoMy pacTBopy L-
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nposrHa 100AaBISIOT pacTBOp coenuHenus | mpu komHaTHOM Temmepatype (21.4 r, 50 mMouneit) B
100 ma usonpomnanona. OOpa3yroTcss TBepAble YACTHLBI U PACTBOP MEUIEHHO OXJIKIAIOT OO
KOMHATHOH TeMmmepatypel. PacTBOp OT(UIBTPOBBIBAIOT M MOJyYEHHBIE TBEPAbIE YACTHLIBI
MPOMBIBAIOT U30IMPONAHOJIOM, 3aTéM T'€KCAaHOM. IBepible YacTULBI CYIIAT B BAKYyM-CYLIHJILHOM
mkady, uroOsl monyunth 30.4 T OEIOro TBEPAOrO BEIIECTBA, COAEPIKAIEro coenuHenue | B Bume

KpUcTauInueckoro kommiekca 1:2 ¢ L-npomunom (ctpyktypa Th, dpopma 3).

ITPUMEP 13

MMoayuenne Kpucrammueckoro Komnuekca 1:1 ¢ L-npoannom — Crpykrypa li, ®opma 6

¢m®w

KO\\\' ”/ou

aran on

Coenurennel o OH

Kpucrannuiecxuid Komnnex K

PactBop L-nponuna (0.23 r, 0.2 mmoneii) B 1.1 mu 90%-0it cmecu 3tanHo/Boga ObICTPO
HArpeBaroT 10 TEMIIEPATypbl KUTIEHHS U 100aBisioT pactBop coemunenus [ (0.4 r, 1 mmoneii) B 4
M 3taHona. IlonydeHHbI pacTBOp OXJaxkaaroT a0 Temmnepatypsl -20 °C B Teuenue 2 4acos, B
TEUEeHHE KOTOPBIX 00Pa3yrOTCs TBEP/bIE YACTHIIBI. PACTBOpP XpaHAT MPH KOMHATHOH TeMIIEpaType
B TeueHune 2 aHeil. Cocyn HeHTpUPYTHPYIOT U CylmepHATAaHT yaaisoT. OcCTaroumecs: TBepabie
yactuiel npoMeiBaioT B 1 Myt MTBE u TBepzpie 4acTHIBI CyLIAT MO/ BAKYYMOM, 4TOOBI MOJYYUTH
0.025 r Gesoro TBEPIOro BEIIECTBA, COAEPIKAIIErO COeTUHEHHE | B KPUCTAIUTHYECKOM KOMILIEKCE

1:1 ¢ L-nponunom (ctpykrypa li, hopma 6).

IMPUMEP 14

Ionyyenne Kpucranmueckoit @opmbl H.5-2 L-nposuna I'emuruapara Coenunenus I-

Crpykrypa Ij

Ho™ K

Coegwvennd |

Kpucrannudeckuit Kounneke l)'

PactBop L-nponuna (0.23 1, 2 mmoneii) u coequnenue I (4.34 r, 10 mmoneit) B 31 mir 97%-

olf cMecH 3TaHoN/Boza GBICTPO HarpeparoT 1o Temneparypsl 70 °C, 4ToOBI MOMYUHTE MPO3PAUHbIH
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pacteop. IlonyueHHbI pacTBOp oxaaxaatoT A0 TemnepaTypsl -20 °C u 100aBIAIOT 3aTPaBOUYHBIE
kpuctauibl 1:1 kommuiekca coequnenus I ¢ L-mpomurom crpykryper i popmer 6. Uepes 3 mus
npu Ttemmneparype -20 °C, TBepaple uyacTHubl coOuparoT (GuabTpanueidl u OTGUILTPOBAHHBIN
ocanok npombBaroT xonomHbM  (-20 °C) otamonom. IlonydyeHHBIE TBEpABIE YACTHUI[BI
CYCIIEHAUPYIOT B 5 MJI T€NTaHa, C MOCIEAYIoeld GHIbTpalieil ¥ MPOMBIBKON TelTaHOM, YTOObI
nonyunth 0.3 r Oenoro tBepmoro Bemectsa. [Ipoxaykr (0.02 r) 3aTeM KPHCTAUIU3YIOT U3 CMECH
20/1 EtOH/H.O c MeJJICHHBIM ucCrapeHnem pPacTBOPHUTEINS u JIETKUM
HarpeBaHHeM/OXJIaXKAeHUEM, YTOObI BBIPACTUTH OOJIbIINME KPHUCTAJUIBI KAUECTBA, OMPENEIsieMOro
peHTreHorpauueckuM METOAOM, COAep Kallhe OTHOIIeHHe 4 MOJeKysnbl coemuHenus I, 4
MOJIeKyabl L-mposmHa ¥ 2 MOJIeKyJbl BOJBI Ha DJJEMEHTAPHYIO SUElKy, TIeMHUTHAPATHOrO

xomriekca 1:1 ¢ L-npomunom (ctpykrypa Ij dpopma H.5-2).

IMPUMEP 15
onyuyenne Kpucrasmueckoro Komniexca 1:1 ¢ L-pennnanannnom — Crpykrypa Ik,
®opma 2

Ho0

H;N EtOH

oH
(o)
Coenuuennd L+ (heHunanaHny

OH

[a)

Kpuctannuueckuit Komnnexkak

L-®enunananun (424 mr, 2.56 MMosieii) pacTBOPsIOT B 6 MJT BOIbI MpH Temmeparype 80
OC. TlonmyueHHbIl pacTBOp OTQHILTPOBHLIBAIOT U AOOABIAIOT K pacTBOpy dTaHonma (6.5 mu),
comepkamemy 1 rpamm coemunenus [ (2.36 wmmoneit). [lonydeHHbII pacTBOp HArpeBalOT 10
temnepatypsl 80 °C M NO3BONAIOT MENJIEHHO OXJ@KIAThCA 1O KOMHATHOW TEMIEpaTyphl
(o6pa3oBaHue KpHCTAIOB CHauana Habmomaercsa npu temneparype 55 °C). PacTBop XxpaHAT npu
temneparype 4 °C. PacTBop OTQMILTPOBLIBAIOT M KPUCTAIBI MPOMBbIBAIOT 20%-0M CMECHIO
BOJA/3TaHOJ, YTOOBI MOJy4uuTh KoMmIiUiekC L-Phe:coenunenne I Vka3zaHHBIH OPOAYKT 3aTeM
nepekpucTa30BbBaoT U3 10 mir 50%-0i cMecH BOAa/3TaHON, KaK YKA3aHO BBIIIE, YTOOBI
nonyuute 910 Mr 0Oemoro TBEpOOro BelleCcTBa, HWASCHTU(PUUUPOBAHHOrO Kak Kommiekc 1:1.3
coeminenuss 1 ¢ L-Phe (64 %) crpykryper Ik, dopmbr 2, kak ompeneneHO C MOMOIIBIO

unTterpuposanus 'H SIMP.
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MNPUMEP 16
Moayuyenne Coeqnnenns If ¢ nomomso HenpepoiBabix Peaknmii JInTupoBanus u

CBs3bIBAHHA

E Nutuposanve

THF, Ton.
2010440°C

HOCH, 4 O, 0 T THSOGH; 5 0.0 . ,‘:z),ua Ton.
- THF ie C} BTy
o™ N Yon {sbix0g B Ton.) Tuso" >y orns U cfci;:u;aliie
OH >80% OTMS G
D-rniokono - 1,5 - nakron D

Q
1 aBoLl B fexcane/

1. MSA unu HCIMeOH
¢ obpa3osatnem
HECANUNKAPOBAHHOTD

remukerans H' HOGH;

2, NH,DAC [E(OA: o
obpatHan sxcTpaKius)

3. kpuCTANNUIALMA ¢
o B 2-Byrun-1,4 - auoriom (J) »
B GMecH Tonyon/EtOAC

Hcnone3yercss cxema peakinuu, MomoOHas ToH, kortopas mokazana Ha Cxeme IVA u
O@urype 22.

VeranapmsaorT xonomunabauk (-30 °C) s peaktopa ymTHpoBaHus 5 (CHAGKEHHBIM
pyOalKoit CTaTHYECKU CMECHTENh S).

Veranapmusaor xonomuabauk (-30 °C)  mns peaktopa ceaseiBaHusa 22 (CHAaOKEHHBIH
pyOalkoii craTHUeCKUi CMeCUTENb 22) U TEIUIOOOMEHHUK MPEeIBApPUTEIbHOIO OXJIAKAEeHUs (He
nokasaH Ha @urype 22) mist cMec nofadu coeaunenue D/Tomyon.

HenpepbiBnoe JIuTupoBanue

Hsa moroka momauu cmeck E/THF/tonyon (2.74 ma/mun) u Q, a umenHo, n-BuLi B
rekcade (0.41 Mi/MHH) CMeIMBAalOT M OOBEOWHSIOT C IOMOILIBIO CHAOKEHHOro pyOarikoif
cratuueckoro cmecutens S (-30°C).

ITepen mepekaukoii moToka moaaun D/Tonyos, Toayon (2.96 MIJI/MHH) HampaBJsIIOT B
CHCTeMY B BHUJE CBEXEro MOTOKA, I MOANEPKaHHs pacxoda OOLIero moToKa MOCTOSHHBIM MPH

6.1 ma/muH.
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OO6pasiipl HA BBIXOAE CTATHYECKOrO CMECHTENsl JIMTUPOBAHHS S cCOOHMpArOT IJis aHAIH3a
BOXX. Ob6pasusl Oepyr mpexne (a) Hauama peakuuu cBs3biBaHus u (b) mocne cbopa
peakioHHOM cMecH B peakTope MSA-MeOH.

Henpepoienas Peaxknus Cea3biBanus

ITorox momaun D/ronyon (2.96 Mi/MHH) npenBapUTENbHO OXJIAXKIAIOT C ITOMOLIBIO
TEMIOOOMEHHHKA Mepel CMEIINBAHUEM C TOTOKOM JINTHPOBAHUSL.

Ot nBa motoka a MeHHo, G u D cMemmBaioT U 00beUHSAIOT B CHAO)KEHHOM PyOaIIKOi
cratuueckoM cmecutene 22 (mexay-24°C u -30°C).

IToTok peaxiuu sSIBJII€TCS JKEITOBATHIM IO L[BETY.

OO6pa3ibl cobuparoT Ha BbIXOAE cMecuTens 22 s aHaausa BOKX.

Oo0pasiiel OepyT 0 U mocye coopa B peakrope MSA-MeOH 25.

MeTHarIMKOo3HIH POBAHHE

IToTok peaxuuu cBsi3bIBaHUs 24 HANPABISIIOT B peakTop 25 Ha 500 M, coxmepskammit MSA
u MeTanon unu cmeck HC1/MeOH nipu Temnepatype <-10 °C npu nepemernisasum.

Iocne oxoHuaHus cOOpa, PEAKIMOHHYIO CMeCh XpaHAT npu Temneparype <-10 °C mpwu
NepeMelINBaHUH B TeUEHHE CJIEAYIOLIEero vaca.

Peakunonnyro cmech HarpesaloT 10 TemmnepaTyphl 35 °C. Peakuuio cyuTamoT
3aBeplIeHHON (MpubNU3uTEeNbHO 6 yacoB) Torzaa, koraa ananu3 BOXX mokaxer, uto RAP
necrmmmiiupoBanHoro remukerans H' <0.3 %. PeakunoHHYIO CMeCh OXJIaXKTAIOT IO KOMHATHOW
temnepatypsl (20 °C) M peakLMOHHYIO CMeCh BBIAEP/KHMBAIOT B TE€UYeHHE 16 4acoB, YTOOBI
MOJIyUNUTh cOoenuHenune B.

Oopazosanue Kpucranios If
Coenunenne B kpucrammsyor ¢ 2-0ytun-1,4-guosnom (J) B cmecu tomyos/EtOAc, uroOsr

NOJIy4dTh Kpuctauisl If.

IMPUMEP 17

Moayuenne Ilpomexyrounoro npoaykra A

OEL

1 ELBIHeBF ZAc0H  poq
CHyCH

O — O Ay,
P — azo™ “oAc
I SDAJAEIOH Qae

KPHCTAIMKIAHR > BOYE

Teepnoe coemunenue If (50.0 r), TBepapiii DMAP (1.2 1), sxunkuit anerorutpu (450 mon)
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W JKUJIKUH YKCYCHBIN aHTuapuz (63 MIT) 3arpysKaroT B peakTop B BUIE cocyaa Ha 250 ML

3arpysky (77 °C) HarpeBaioT U BbIIEPKUBAIOT 10 3aBEPLICHUs PEAKIUH.

3arpysky oxnaxmarot (5 °C).

Tpustuncunan (72 MJ1) U KOMILUIEKC YKCYCHOH KHCIOTHI U TpudTopuma Oopa (63 mu)
3arpy’katoT B PEaKTop.

ITocne 3aBepiienus peakuuu A00aBISIOT aeToH (36 ).

3arpysky (21 °C) HarpeBaioT U BBIIEPKUBAOT, IOKA HE U3PACXOAYETCs TPHATHIICHIAH.

Bogmnsiii pactBopNH4OAc (33 % Bec., 450 mu1) mo0aBisitoT U 3arpy3Ky MepeMernnBaroT,
MO3BOJISISL PACCIOUTHCSI HA BEPXHIOKO U HIDKHIOK (ha3bl, KOTOPbIE OOPa3yOTCSL.

3arpy3ounbiii 00beM mpoaykra B Ooratoil BepxHel (ase BOCCTAHABIMBAIOT OTIOHKOM
AllEeTOHUTPUJIA TPU MUHUMAIBHOM nepemernnBanuu. JtaHonm SDA3A (1 n) 3arpyxamT mnpu
noBbIIEeHHON Temnepartype (> 60 °C).

IIpoayKT KPUCTAIUTU3YIOT OXJIAKACHHEM HJIH OXJIAKIAEHHEM C nolaBiieHHeM 3aTpaBku (5
% Bec., B pacuere Ha coeauHeHnue If BIAXKHOrO M3MeNbUYEHUs, U3MEJbUSHUS B CTPYe a30Ta HJIH
npenpiayLeit 3arpy3ku). [TpoaykT 0ObIUHO BBIAEISIOT C BBIXOAOM > 75% .

ITpoayKT nepexprCcTaI30BBIBAIOT WK B BUJE BJIAKHOIO HUJIM CYXOro OCaKa M3 3TAHOJA

SDA3A.

HNCCIEAOBAHUE KPUCTAJULIMYECKUX CTPYKTYP

Kpucranmueckue CTPYKTYPBI, OKBHBAJEHTHbIE KPHCTAUIMYECKHM CTPYKTYypam,
OMUCAHHBIM HU)KE U 3asBJICHHBIM B HACTOSIIEN 3asiBKE, MOI'YT JEMOHCTPUPOBATH MOAOOHBIE, HO
BCE K€ HEHJEHTHYHbIE, AaHAIMTHYECKHE XaPAKTEPUCTHKU B MpeesiaX MPHEMJIEMOro aHana3oHa
MOTPELIHOCTH, B 3aBHCHMOCTH OT HCIBITATENIbHBIX YCIIOBHIA, YACTOTHI, OOOPYIOBAHUS U OPYIHX
OOBIUHBIX MMEPEMEHHBIX, H3BECTHBIX KBAN(DUIIUPOBAHHBIM B JAHHOH 00JACTH CHEHATUCTAM.

CootBercTBEHHO, OyIeT OYEBHOHO  KBATH(DHUIHMPOBAHHBIM B HJAHHOH TEXHOJIOTHH
CMELUAIMCTAM, YTO MOTYT OBITh CHEIaHbI Pa3IuyHble MOAU(DUKALNN U H3MEHEHHs B HACTOSIILEM
u300peTeHnn, He OTCTymass OT OObeMa W CYIIHOCTH wu300pereHusi. Jlpyrue BOIUIOIIEHUS
u3obpereHuss OyAyT OUYEBUAHBI KBATM(DUIUPOBAHHBIM B TEXHOJIOTHU CHELHATUCTAM W3
cooOpaskeHusl OMHMCAHUS W MPAKTUKH U300pETEeHHs], PACKPBHITOrO B HACTOSIIEH 3asiBKe. YKa3aHo,
YTO OMHCAHUE U MPUMEPhl HEOOXOIUMO pacCMaTPUBATH B KauecTBe oOpasila, HO HE OrpaHHYUBAas
o0BeM u300peTeHws.

JAndpaxkuus Penrrenosckux jyueit Ha [lopomke
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Kpanu¢uiuposanHelii B JaHHOW OOJACTH CHEMUAIHCT OLIEHUT, YTO AU(paKIuOHHAS
PEHTreHOrpaMMa MOKeT OBITh MOJIyueHa C MOTPELIHOCTBIO H3MEpPEHHs, KOTOpas 3aBHUCHT OT
UCIOJB3yeMbIX YCJIOBHH HW3MepeHHs. B dYacTHOCTH, OOIIEW3BECTHO, UTO HMHTEHCHBHOCTH HA
Iu(ppakUUOHHONH  pPEHTreHOrpaMMe Ha MOPOIIKE MOXKeT KoJjiedaTbCsi B 3aBUCHMOCTH OT
UCIOJIB3yeMbIX YCJIOBUN u3MepeHus. J[oJokHO nanee  OBbITH MOHSITHO, YTO OTHOCHTEJbHBIE
WHTEHCUBHOCTH MOTYT TaK)K€ M3MEHSITbCS B 3aBHCHMOCTH OT JKCIHEPHMEHTAJbHBIX YCIIOBHU H,
COOTBETCTBEHHO, TOYHBIN MHOPSAOK HHTEHCHUBHOCTH HE JOJDKEH OBbITh MPUHST BO BHHUMAaHUE.
JIOTIOTHUTENIEHO, TMOTPELIHOCTh HM3MEpeHHs yria audpakuuud s OObIYHOM Iu(paKIHOHHON
PEHTreHOrpaMMBbl Ha MOPOIIKE COCTABJIIET OOBIYHO MPUONM3UTENbHO S5 % WM MEHbIIEe U Takas
CTEeNeHb MOTPEIHOCTH H3MEpPeHHUsl NO/DKHA OBITh NpPUHSATA BO BHUMAaHHE, KaKk HMEIOLIas
OTHOILIEHHE K BBIEYNMOMSHYThIM yriiaM audpakuuu. ClenoBaTtenbHO, AOHKHO OBITH HMOHSITHO,
YTO  KPUCTAJUIMYECKHE  CTPYKTYpPHl ~ HACTOSIILEr0  HM300pETeHUs: He  OrpaHHYHBAIOTCS
KPUCTAJUTMYECKHMH  CTPYKTYpPaMH,  KOTOpble  ODeCreunBaroTCs m(paKIOHHBIMU
PEHTreHOrpaMMaMHu Ha  TOPOILIKE, HOJHOCTBKD ~ HMAEGHTHYHBIMH  AU(PAKLIMOHHBIM
pPEHTreHOrpaMMaM Ha MOPOLIKE, H300paKEHHBIM B MPUJIOKEHHBIX (HUIypax, PaCKPHITHIX B
Hacrosieil 3asBke. JIroOble KpHUCTAUTMUECKHE CTPYKTYPbI, KOTOpBIE O0ECHeYnBaIOTCS
nru(ppaKIHOHHBIMH PEHTI€HOrpaMMaMK Ha MOPOIIKE, B OCHOBHOM HIEHTUYHBIMH PACKPBITHIM B
OPUIOKEHHBIX (urypax, Haxomatcsi B oObeme Hacrosiero wu3o0perenusi. CrnocoOHOCTH
YCTaHABIIMBAThH peajibHbIe TOXKAECTBA U(PPAKLIMOHHBIX PEHTTEHOrPAMM Ha MOPOIIKE HAXOIUTCS B

npenesax HaBbIKOB KBaJH (UM POBAHHBIX B JAHHOM 00JIACTH CIIEIHAJTHCTOB.

(S)-PG (dopma SC-3), 1a, (R)-PG Ib, CoabBat 1,4-byrunaunona If u Conbat Iumeranona
Ig, I'emuruapar Komnaexca 1:1 L-nposmna Ij (H.S-2), Komnaexke 1:2 L-npoamna Th n
Komnuexc 1:1 L-npomua Crpykrypsi Li

IMpubmusurensao 200 Mr nomemaroT B obpasuenep:xkatens mpudopa Philips mis
pentrenosckoro ananmmsa (PXRD). O6paser Obu1 nepemerten B siueiiky Philips MPD (45 KB, 40
MA, Cu Koi). /lanable coOOMparOT MpH KOMHATHOH Temmepatype mpu 2 — 32 2-teta (cmocob
HENPEPHIBHOTO CKAaHUPOBaHHUsI, YacToTa ckaHuposanusi 0.03 rpaayc/c, menu aBTOOMBEPreHIUN U
aHTHpaCCEesTHUSI, TpreMHas moJiy4asi mwenb: 0.2 MM, Bpawmarens obpasma: ON).

Pentrenorpammel  Ha  mopowke g ctpykryp  (S)-PG (Ia), (R)-PG (Ib)
MPOWJUTIOCTPUPOBaHbl HA Durypax 1 m 2, COOTBETCTBEHHO. PeHTreHOrpaMMEBl HAa TMOPOIIKE  JUIsS

conbBata 1,4-6ytunauona If u conbeara qumeranona Ig npousutrocTprpoBansl Ha purypax 9 u 10,
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COOTBETCTBEHHO. PeHTreHOrpaMMbl Ha TOPOLIKE Ui CTPYKTyp kommiekca 1:2 L-mposmna Ih,
kommiekca 1:1 L-nponuna Ii u xommekca 1:1 remuruapata L-nposmna [j mpousuttocTprpoBaHbl
Ha ¢urypax 13, 14 u 15, coorBercTBeHHO. BBHIOpaHHBIE MONOXKEHUS AU(PPAKIIUOHHBIX MUKOB
(rpanycer 26 £ 0.2) ans (S)-PG (Ia), (R)-PG (Ib), kommaekca 1:1 remurunpara L-nposmna Ij (H.5-
2), xommiekca 1:2 L-mponmmna Th u xommiexkca 1:1 L-mpommua It moxasanbr B Tabmame 1,
NpPHUBENEHHON HWKe. XapakTepHble MOJIOKeHUs1 mu(ppakunoHHOro muka (rpaaycet 20 = 0.1) npu
KT, sBnstoTcs OCHOBaHHBIMM Ha PEHTI€HOTPAMME BBICOKOIO KAadeCTBa, CHSATOH C IMOMOLIBIO
mudpakromerpa (CuKa) ¢ Bpamaromumes kanuusipoM ¢ 20, kanmuOpoBaHHbIM HanmoHaabHBIM
Hucturyrom CraHmapToB M METOAOJOTHM TEXHOJNOTMHM M APYTHX IIPUTOIHBIX CTaHAAPTOB,
IaHHON  obmactu OTHOCHTENbHBIE

HU3BCCTHBIX KBaJ'II/I(bI/II_II/IPOBaHHLIM B CIICuAJIMCTaM.

HHTCHCUBHOCTHU, OOHAKO, MOIYT H3MCHATHBCI B 3aBUCUMOCTH OT pasMepa H MOp(bOJ'IOFI/II/I

KpHCTaILIA.
TABJIULIA 1

Buiopannbie [Tnxkn PXRD (26 + 0.2 ©)

(S)-PG (Ia) |(R)-PG (Ib) H.5-2, N-1, N-1
1:1 L-nponun | 1:2 L-nponun 1:1 L-nponusn
(remurumgpar) (Th) (I)

dp

3.8 3.9 3.9 3.3 3.9

7.6 8.0 8.8 6.5 9.5

8.1 8.7 15.5 8.6 15.4

8.7 153 15.8 15.7 15.7

152 15.6 16.5 16.4 15.9

15.7 17.2 17.8 17.2 17.5

17.1 19.2 19.4 18.9 18.7

18.9 19.9 19.7 19.8 19.7

20.1 20.3 20.8 20.2 20.3

SAnepHblii MATHUTHBIH Pe30HAHC B TBepaoH ¢aze

Crtpykrypsr (S)-PG (Ia), (R)-PG (Ib), conbara 1,4-6yrunauona If u consBata numeranona
Ig oxapaxrepuzoBansl Mmetomamu SIMP B TBeproii dasze.

Bce uzmepenus SIMP C-13 B tBepoii (asze Oblnu caenanbl Ha mpubope Bruker DSX-400,
cnektpoMetpoM AMP 400 MI'n. CrnekTpsl C BBICOKHM pa3pelieHHeM MOJYYarOT, UCIOJb3Ys
MOIIIHOE MPOTOHHOE pacCIIeIUIeHne, UMITYJIbCHOrO pexknuma TPPM u monepednyro mospu3aIuio
nuHelHO Hapactatomied ammumtyasl (RAMP-CP) ¢ marnueckum yriom Bpamenus (MAS) npu

npubnu3utensHo 12 k' ((A.E. Bennett et al, J. Chem. Phys., 1995, 103, 6951; G. Metz, X. Wu u
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S.O. Smith, J. Magn. Reson. A,. 1994, 110, 219-227). Ilpubmusurensno 70 mr obpasia,
MOMELIEHHOI'O B KOHTEHHEP C POTOPOM M3 ABYOKHCH LUPKOHHS, MCIOJIB30BAJIOCH ISl KAKIAOTO
JKCIEepUMeHTa. XuMudeckue capurd (O) ObUTM OTHECeHBl K BHEIIHEMY aJaMaHTaHy «C
BBICOKOYACTOTHBIM DPE30HAHCOM, yCTaHOBJIIeHHbIM 10 38.56 uact. Ha mun. (W.L. Earl u D.L.
VanderHart, J. Magn. Reson., 1982, 48, 35-54).

IMonyuennsii *C SIMP CPMAS cnextp nns crpyktypsl (S)-PG u (R)-PG mokasan Ha
@urypax 3 u 4 COOTBETCTBEHHO.

OcHOBHBIE pe30HAHCHBIE MHUKH Ui CeKkTpa yriepona B TBepmou dasze (S)-PG u (R)-PG
ynoMsinyThl HUke B Tabmuue IA u Tabmuue 2 u ansa conbBata 1,4-0ytunamona If u conpBarta
mumeraHonia Ig ymomsiHyTel Hmke B Tabmumax 2A u 2B, coorBerctBenHo. Kpucrammmueckue
CTPYKTYpBI, I€MOHCTPUPYIOIINE B OCHOBHOM aHaJorHuHble nonoxenus nukos C SIMP, rne "B
OCHOBHOM aHayornuHbiil" o3xaudaer ot 10 mo 15 % Oe3pasmepHOro 3HaueHHs, KaK CUHTAETCS,
HAXOMTCS B pPaMKax HACTOSIIEro wu300peTeHus (TO €eCThb, IKBUBAJIEHTBI K CTPYKTypam,

OPOHJUTIOCTPUPOBAHHBIM HIIKE).

TABJINLIA 1A
Monoxenus IMuka [Iporonnoro AMP nns CoanBara (S)-IIponunenriukons la

'H sIMP (400 M T'1, de-DMSO) & 1.00 (n, 3H, J = 6.25 I'u, PG-CH3), 1.29 (1, 3H, J = 6.98 ', -
CH»CHs), 3.0-3.30 (m, 4H, H2, H3, H4, H-5), 3.43 (M, 1H, H-6a), 3.53 (m, 1H), 3.69 (yu.an, H, J
= 4.4 Tu, H-6b), 3.9-4.1 (M, SH, H-I, -CH,, -CH>), 4.38 (n, 1H, J = 4.5 T'u, OH), 4.44 (ar, 2H, J =
22 Tu,J=57 T'u), 482 (o, 1H,J=5.7 T'y, -OH), 494 u 495 (21, 2H, 2-OH), 6.82 (n, 2H, J =
8.6 T'u, Ar-H), 7.09 (5, 2H, J = 8.6 T'y, Ar-H), 7.22 (an, 1H, J = 1.97 T'u, 8.25 T'u, Ar-H), 7.31
(yurpg, 1H, 1.9 Ty, Ar-H), 7.36 (n, 1H, J = 8.2 T'u, Ar-H).
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TABJIALIA 2

IHonoxenns IInxka SSNMR /6 (B uact. Ha MmiH.) OTHOCcHTeIbHO TMS (Terpamernicuian)

(S)-PG [(R)-PG
OMacr. |& /uacr.
Ha MJIH. |HA MUIH.
16.2 15.8
17.6 17.6
393 39.0
60.9 60.9
63.3 63.2
69.8 67.4
76.9 69.7
78.7 77.3
79.4 79.2
113.8 79.8
123.6 113.3
129.3 123.6
130.5 129.0
132.0 130.4
135.7 132.0
139.1 135.6
158.0 139.2
157.9

YkazaHHbIE JAHHBIE TOYHO A€ CTBUTENBHBI IJis criekTpodoromeTpa Ha 400 M I,

TABJIMLIA 2A
IMono:xkenus Iuxa IIporounoro AMP pnsa Coabeara 1,4-bByrunaunona If
'H SIMP (400 M I', CDCl5) & 1.33 (1, 3H, J = 7.1 T, -CH3), 2.90 (c, 2H, -CH»), 3.39 (¢, 9H, -
OCHs), 3.4-3.65 (M, 3H), 3.81 (yu.m, 2H), 3.91 (q, 2H, J =7.1 Tn, -CH>), 3.97 (m, 1H), 6.73 (z,
1H, J=8.6 T'u, Ar-H), 7.02 (1, 2H, J = 8.4 T'u, Ar-H), 7.25 (¢, 2H, Ar-H), 7.34 (¢, 1H, Ar-H); 1*C
(CDCl3) & 14,78, 38.43, 49.14, 50.57, 61.84, 63.34, 69.98, 72.53, 74.63, 100.95, 114.36, (2),
126.64,129.19, 129.59, 129.71, 131.38, 134.30, 136.61, 138.50, 157.27. T.IIn. 103.08 °C.

TABJIMIIA 2B

Monoxenns Iuka Ilporonnoro AMP nas ConbBara Ilnumeranona Ig
'H SIMP (400 M T'u, DMSO-D6) § 1.26 (1, 3H, J = 7.1 T'n, -CHs), 2.38-2.54 (m, 1H), 2.5 (¢, 2H, -
CH»), 3.2 (m, 1H), 3.35 (M, 3H, -OCH3), 3.16-3.39 (M, 1H, H-6), 3.41-3.42 (m, 1H, H-6), 3.9 (s,
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2H, J=7.2 Tu, CHy), 4.05 (n, 4H, -CHa), 4.52 (r, 1H), 4.75 (v, 2H), 4.95 (n, 2H), 5.23 (1, 2H),
6.82 (1, 2H, J =8.6 T'w, Ar-H), 7.07 (1, 2H, J = 8.6 I'u, Ar-H) 7.4 (c, 2H, Ar-H), 7.50 (c, 1H, Ar-
H); 13C (CDCls) 6 14.69, 48.28, 49.02, 60.81, 62.84, 70.05, 74.02, 76.81, 83.97, 100.64, 114.23,
127.40, 1282, 129.44, 131.2, 131.4, 132.45, 137.38, 138.57, 156.84. DnemenTHbIl aHamu3
Pacuetnbrii st CasHs3Cl0y: Pacu. C 59.48, H6.34, Cl 6.75; Haiineno C 59.35, H5.97, C1 6.19.

TepMorpaBuMeTpHYeCKHH AHAIH3

DkcnepruMeHThl TepMorpaBuMerpuyeckoro aHanu3a (TGA) Obl BEIIOSHEHBI HA TTPUOOpe
TA Instruments™ wmomemu Q500. Obpaszen (mpubmusurenbro 10-30 Mr) nomemmaroT B
IUTATHHOBBIN pe3epByap, MpeaBapUTENIbHO H3MepeHHbId. Bec o0pasua H3MepsOT TOYHO |
PErHCTPUPYIOT IO THICSYHON MUJUTHIpaMMa ¢ MOMOIubo npubdopa. Ileus npoayBaroT a30ToM mpu
100 ma/mun. JlaHHBIE COOMpPAIOT Mekay KOMHATHOM TemmnepaTypoit m 300 °C mpu ckopoctu
narpesanus 10 °C/mun.

Huarpammel TGA s ctpykryp (S)-PG Ia u (R)-PG Ib moxazansr Ha ®@urypax 5 u 6,
cOoOTBeTCTBeHHO. lloTepm Beca COOTBETCTBYIOT OJHOMY MOJIO BOJAbI MU OJHOMY MOJIO
MPONUJIEHTJINKOJISI HA MOJIb IPOAHAIM3UPOBAHHON CTPYKTYPBIL.

Huarpammbr TGA mns ctpykryp komiuiekca 1:2 L-nponuna ITh, kommiekca 1:1 L-iponuna
Ii u xommiekca 1:1 remuruapata L-npomuna Ij mokaszansr Ha @urypax 16, 17 u 18,
cootBeTcTBeHHO. [loTepn Beca COOTBETCTBYIOT OJJHOMY MOJIKO BOJBI U OJHOMY MOJIO L-mposnHa

Ha MOJIb TPOAHAJIU3UPOBAHHOW CTPYKTYPHI.

AnddepenunaibHas CKAHHPYIOLIAS KAJOPHMETPHS

TemnepatypHsiit peskum TBepaoro coctosiaust ctpyktyp (S)-PG Ia, (R)-PG Ib, conbBata
1,4-0ytunmuona If, conpBata numeranona Ig, kommiekca 1:2 L-nponuna Ih, xommuekca 1:1 L-
nposmHa i u kommuiekca 1:1 remurmapara L-mponmua [j ObuT HCCEenoBaH C MOMOLIBIO
muddepenuansroit ckanupyroeii kanopumerpun (DSC). Juarpammer DSC mis ctpykryp (S)-
PG Ia u (R)-PG Ib nokazaner Ha ®@urypax 7 u 8, coorBerctBeHHO. Juarpammer DSC s cTpykTyp
conmeBata 1,4-Oytunmuona If u conmpBata mumeranona Ig mokazanbl Ha @urypax 11 u 12,
cootBerctBeHHO. Kpuseie DSC mist crpykryp kommiekca 1:2 L-nponuna Th, kommuekca 1:1 L-
npoiuHa 1 u kommiekca 1:1 remuruapata L-nponuna Ij mokasanel Ha @urypax 19, 20 u 21,
COOTBETCTBEHHO.

OkcnepuMenThl  muddepeHuuanbHoli  ckaHupyrowei  kamopumerpun  (DSC)  Obun
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BeinoJiHeHsl Ha [Ipubope TA Instruments™ monenu Q1000. Obpasen (nmpubau3uTensHO 2-6 MT)
B3BEIIMBAIOT B AJIOMHHHEBOM Pe3epByape U B3BELIMBAIOT TOYHO A0 OJHOW COTOH MHJUTMTPAMMA U
nanpapysior Ha DSC. Ilpubop mpoaysaroT azorom npu SO mi/muH. JlaHHBIE COOMPAIOT MEXIY
xoMHaTHOM Temmepatypoit 1 300 °C mpu ckopoctu Harpepanms 10 °C/mun. I'padux cnenan ¢
SHIOTEPMUUYECKAMH MHKAMH, HATIPABJIEHHBIMH BHU3.

Crnenuanucrty, KBaM(pUUUPOBAHHOMY B NaHHOH oOmacté OyoeT MOHSTHO, YTO MpPH
usmeperun DSC ecTh ompenereHHas TepMOOWHAMHYECKAsh CTENEeHb WM3MEHUMBOCTH B
(dakTHIeCKOM NEeNCTBUTENBHOM MaciiTabe H3MEPEeHHH W MHKOBBIX TEMIEpaTypax, B
3aBUCHMOCTH OT CKOPOCTH HATPEBaHUS, KPUCTAUTMYECKOW (OPMBI W HYHUCTOTHI U APYTHX
napaMeTpoB U3MEPEHUsI.

Pentrenorpadguuecknii anaans Monokpucraiia

Mounoxkpuctaimt misi ctpyktypsl (S)-PG Ia u gns ctpykryp conbBarta 1,4-OyTtunguona If,
conbBara aumeranosa lg, kommiekca 1:2 L-npommua Th, xommuekca 1:1 L-nmposmmua i u
komriekca 1:1 remurngpara L-nposmua Ij monmy4aroT W MCCIERyOT MOCPEnCTBOM Au(pakuun
PEHTTeHOBCKUX JTy4eH.
Haunsie cobuparot Ha auppakromerpe cepuu Bruker-Nonius CAD4 (BRUKER AXS, Inc., 5465
East Cheryl Parkway Madison, WI 53711 USA). [lapameTpbl 3JieMEHTAPHON SUEHKH MOJYUYAIOT
NOCPEACTBOM  aHaJM3a METOJAOM HAMMEHBIIUX KBAAPATOB OSKCIIEPUMEHTAJBHBIX 3HAUYEHUH
napameTpoB audpaxkToMeTpa mpu 25 OTpaXKEHUsX oA OObIIMMHE yriaMu. MHTeHCHMBHOCTH ObLTH
u3Mepensl, ucrois3ys CuKo msnyuenne (A = 1.5418 A) npu nmocrosHHO# Temmeparype ¢ 0-20
Pa3MYHBIMH METONUKAMU CKAHUPOBAHUS M OBUIM CKOPPEKTHPOBAHBI TOJIBKO IUisi (PaKTOPOB
noysipuzannu Jloperia. MOHOBbIE HHAEKCHI COOMPAIOT MPHU KpaiiHUX HAOIIOAaeMbIX 3HAUEHHUSIX B
TeUeHHue MOJIOBUHBI BpeMeH! CKaHupoBaHusi. [loouepenHo, JaHHbIE MOHOKPUCTAIIIA COOMPAIOT HA
npu6ope Bruker-Nonius Kappa CCD 2000 system ucnons3ys Cu Ka usnyuenue (4 = 1.5418 A).
HunekcupoBanne W TNPOBEINEHHWE HW3MEPEHHH JAHHBIX HMHTEHCHBHOCTH OBUTH BBIMIOJHEHBI C
nporpamMmubM obecriedenneM HKIL.2000 (Otwinowski, Z. & Minor, W. (1997) 8 Macromolecular
Crystallography, eds. Carter, W.C. Jr & Sweet, R M. (Academic, NY), Vol. 276, pp.307-326)
¢ makerom mporpamm (Collect Data collection and processing user interface: Collect: Data
collection software, R. Hooft, Nonius B.V., 1998).

Eciu ykazaHo, TO KpUCTaJUTbl OXJIAXKAAKOT B XOJNIOAHOM noTtoke kpuocuctembl Oxford cryo

system BO Bpemsi cOopa aaHHBIX. (Oxford Cryosystems Cryostream cooler: J. Cosier u A.M. Glazer, J. Appl.
Cryst, 1980, 19, 105)



57

CTpyKTYyphI pEIIeHbl MPIMBIMA METOAAMH M YTOYHSUTHCh Ha OCHOBE HAOJIOHaeMBbIX OTPa’KeHUH,

UCHOJB3ys Wik makeT nporpamm SDP (SDP, Structure Determination Package, Enraf-Nonius, Bohemia NY
11716 Scattering factors, including/' and/", in the SDP software were taken from the" International Tables for
Crystallography", Kynoch Press, Birmingham, England, 1974; Vol. IV, Tables 2.2A and 2.3.1)

C HEe3HAYMTEIbHBIMHU U3MEHEHHSIMH HJIH TakeT nporpamm no kpuctamuiorpadun MAXUS (maXus
solution and refinement software suite: S. Mackay, CJ. Gilmore, C. Edwards, M. Tremayne, N.
Stewart, K. Shankland. maXus: a computer program for the solution and refinement of crystal

structures from diffraction data).

ITonyuyeHnHsie aTOMHBIE mapamerpsl (KOOPAMHATHL W TeMIepaTypHble KO3(P(PHIHEHTHI)
YTOUHEHBbl C IMOMOINBI0 METOAA HAMMEHBIIMX KBAAPATOB C IONHONH MaTpuuei. DyHkiwms,
MUHMMHU3UPOBaHHAs npu yrounenun, Owuta Tw(|Fo| - |[Fc|)? 6, R onpenenen kax X|[Fo - [Fc|[/Z|Fol ,
rae Ry = [Zw([Fol - [Fc|)*Zw|Fo*]"? ,rne w - cootBercTByromas Becosas (GpyHKIHs, OCHOBaHHAs HA
HOTPELIHOCTSIX B HAOMIOAAeMbIX HHTEHCUBHOCTSIX. PaznuuHble quarpaMmbl HCCIEOBAHbI HA BCEX
CTaAusIX YTOYHEHUs. Bomoponasl BBEOEHbl B TEOPETHYECKUX IOJIOKEHHSIX C H30TPOINHBIMU

TEMIIePATYPHBIMH KO3 PULIHEHTAMH, HO BOJOPOHbIE ApAMETPhI HEe ObLIN M3MEH EHbI.

IMapamerpsl deMenTapHoOl stueliku st CTpykTypsl (S)-PG dopmer la, SC-3 yrnoMsHyThI
Hmwke B Tabmuue 3. Kak mcrmonb3yercss B HACTOSIIEH 3asiBKE, MapaMeTp dJEMEHTAPHOH sueiKu

"MOJIEKYJIbI/HA STUEHKY" OTHOCUTCS K KOJIMYECTBY MOjieKys1 CoenHEeH sl B SJIEMEHTAPHOI sueiike.

TABJIULIA 3
Jannbie JnementapHoi siueiikn 1is (S)-PG (Ia)
Crpyerypa [T | a(A) | bA) | c(A) [0 [B°y° [Vm [Z'| SG |Dpace| R
Ia 25 |11.2688(8) |4.8093(3) |46.723(3) |90 [90 |90 1633 |1 [P2:1212:{1.319 |.069
(S)-PG

T = temn. (°C) nns kpuctamiorpaguueckux TaHHBIX.

Z' = KOJM4YeCTBO MOJIEKYJI TperapaTa Ha ACHMMETPHUHYIO STYEHKY
Vi =V (snemeHTapHas siuerika) / (Z MOJIEKyJI mpenaparta Ha s4eiKy)
R = ocratounsiii nanexc (I>2curma(l))

Dpacu. = BeluncieHHast IIOTHOCTb KPHCTAIIA

SG = npocrpaHcTBEeHHAs Tpynma
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Tabnuua 4, npuBeneHHas HIKe, HOPMYIUPYET MOZUIHOHHBIE MTAPAMETPHI JIs1 CTPYKTYPBI

S)-PG Ia mpu temmeparype 25 °C.
p paryp

TABJIULIA 4
Io3unnonnsie Ilapamerpo aas (S)-PG npn T = 25°C

Atom (X Y Z

CL 0.7313 10.4674 |-0.2101
05 0.8119 0.5766 [-0.0701
04 0.7202 10.5458 |0.0056

03 0.5115 ]0.3666 [-0.0246
06 0.9646 10.2671 [-0.0316
02 0.4895 10.5889 |-0.0811
C2 0.6024 10.5045 [-0.0697
Cl12 0.7946 10.4228 |-0.1261
C5 0.8198 10.6301 [-0.0398
017 0.1633 10.2154 |-0.2179
C8 0.6391 10.7665 [-0.1320
C6 0.9425 10.5628 [-0.0299
C3 0.5984 ]10.5441 |-0.0373
Cl 0.7059 ]0.6639 |[-0.0829
C7 0.7147 10.6097 |-0.1148
C4 0.7190 10.4796 |-0.0240
CI0 0.7203 10.5412 |-0.1732
C17 0.2586 ]0.3689 [-0.2079
C19 04171 ]0.6835 |-0.2198
Cl1 0.7959 10.3822 |-0.1562
C9 0.6397 ]0.7259 |-0.1622
C13 0.5535 ]0.8771 |-0.1822
Cl4 0.4508 ]0.6852 [-0.1907
C15 03841 ]0.5376 |-0.1712
Cl16 0.2861 ]0.3765 |-0.1788
C20 0.1012 ]0.0595 |[-0.1979
C18 0.3232 ]0.5239 |-0.2279
C21 0.0030 |-0.0944 |-0.2137
089 0.3708 10.0977 |-0.0854
088 0.1294 10.2019 [-0.0742
C88 0.1652 ]-0.0245 [-0.0920
C89 0.2791 ]0.0335 [-0.1051
C87 0.0645 |-0.1005 [-0.1124
099 0.2722 10.4482 |-0.0319
H21 0.6171 ]0.2877 |-0.0753
H121 [0.8544 0.3092 [-0.1123
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H51 0.7993 10.8404 |-0.0347
H31 0.5805 10.9176  [-0.1225
Ho61 0.9563 ]0.6296 [-0.0070
H62 1.0096 |0.6774 [-0.0422
H31 0.5776 10.7529 [-0.0321
HI11 0.6920 ]0.8863 [-0.0793
H41 0.7271 10.2607 [-0.0265
H191 [0.4656 0.8069 [-0.2353
H111 [0.8552 0.2316 [-0.1658
H131 [0.5284 |1.0619 [-0.1717
H132 [0.6093 0.9308 [-0.2010
H151 [0.4086 0.5437 [-0.1483
H161 [0.2335 0.2640 [-0.1632
H201 [0.1483 |-0.1065 [-0.1854
H202 ]0.0535 [0.1811 |-0.1804
H181 ]0.2987 [0.5193 ]-0.2503
H211 ]-0.0606 (-0.2245 ]-0.2014
H212 ]-0.0562 [0.0572 ]-0.2256
H213 ]0.0387 [-0.2305 ]-0.2306
H2 0.4362 10.4237 |-0.0836
H3 0.4297 10.4310 |-0.0299
H4 0.7387 10.3750 |0.0172

H6 0.9827 10.1877 |-0.0122
H881 [0.1809 |-0.2154 [-0.0792
H891 [0.2662 ]0.2151 [-0.1200
H892 [0.3059 |-0.1396 [-0.1196
H871 [0.0875 ]-0.2595 [-0.1270
H872 [-0.0137 ]-0.1453 [-0.1008
H873 [0.0462 ]0.0938 [-0.1255
H39 0.4203 |]-0.0719 [-0.0817
H38 0.0653 ]0.1382 |-0.0608
H991 [0.2473 ]0.6301 [-0.0234
H992 [0.2108 ]0.3906 [-0.0463

[MapameTpsl 37eMEeHTapHOM STYeHKH sl AUTHAPATa MOHOATAHOJ A (CTPYKTYpa dTaHOJ A HITH
EtOH) dopmsr SA-1, popmysel Ic, ymomsinyTel Huxke B Tabuuie S.
TABJIMILIA §

Jannbie JjemeHTapHO# stueiikn aisa Jtanoaa SA-1 (Ic)

dopma |T° | a(A) b(A) c(A) |o® B [y° |Z'" |ISG |Vm [R Dpacu.

Tc SA-I |-50[11.519(1) [4.799(1)[22.648(1) |- [94.58(D)| - | 1 |P2; |624 |1.307 |0.05

T = remn. (°C) nns kpucTamiorpaduIeckux JaHHBIX
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Z' = KONnu4eCcTBO MOJIEKYJI IpernapaTa Ha aCHMMETPHUHYIO sTYEHKy
Vi =V (snemenTapHas siuerika) / (Z MOJEKyJibl Ipenapara Ha sueiKy)
R = ocrarounsnii nanexc (I> 3curma (1))
Dpacu. = BelunciieHHas JIOTHOCTh KPUCTAJLIA
SG = npocrpaHCcTBEeHHAs TpyInmna
B Tabmuie 6, npuBeneHHOW HIDKE, MPEACTABISHBI MO3ULHUOHHBIE MapaMeTpsl AJisi (hOPMBI

SA-1 (nurumpar monostanona), Ic mpu temneparype -50 °C.

TABJIMIIA 6

®pakuuonnbie Atomabie Koopaunarel ans ®opmbi SA-1 npu T =-50°°C

Atom |X Y V4

CL 0.7673 [0.0854 |-0.4142
02 0.8652 [0.6413 |-0.1468
05 0.8652 [0.6413 |-0.1468
06 1.0613 |0.9910 |-0.0876
C2 0.6634 [0.5087 |-0.1420
03 0.5964 [0.4528 |-0.0442
Cl 0.7531 [0.6504 |-0.1782
017 0.1965 |[-0.2110 |-0.3797
04 0.7928 [0.7549 ]0.0061
C7 0.7605 [0.5175 |-0.2375
C3 0.6679 [0.6209 |-0.0790
Cl4 0.4816 [0.3213 |-0.3866
C10 0.7629 |0.2551 [-0.3461
C13 0.5827 [0.5268 |-0.3868
C8 0.6801 [0.5902 |-0.2843
C9 0.6770 [0.4593 |-0.3397
Co6 0.9968 [0.7646 |-0.0652
Cl12 0.8423 [0.3089 |-0.2459
C4 0.7906 [0.6184 |-0.0498
C5 0.8704 [0.7698 |-0.0896
C15 0.4335 [0.2531 |-0.3337
Cl11 0.8449 [0.1815 |-0.3008
C17 0.2911 |[-0.0396 [-0.3851
C20 0.141 -0.3384 |-0.4319
C19 0.4321 [0.2052 |-0.4377
C18 0.3377 [0.0255 ]-0.4384
Cl6 0.3405 [0.0751 ]-0.3330
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C21 0.0431 [-0.5128 ]-0.4132
098 0.3643 [0.6071 ]-0.0516
088 0.2324 [-0.2097 ]-0.1501
C89 0.1155 [-0.3014 ]-0.2376
C88 0.2065 [-0.4150 ]-0.1969
099 0.4409 [0.0604 ]-0.1784
H21 0.6816 [0.2833 |-0.1387
HI11 0.7283 [0.8620 |-01.864
H31 0.6356 [0.8307 ]-0.0805
H131 [0.6184 [0.5131 ]-0.4303
H132 [0.5505 [0.7308 |-0.3806
H31 0.6182 [0.7524 ]-0.2770
Ho61 1.0365 0.5668 |-0.0787
H62 1.0037 10.7711 |-0.0175
H121 [0.9040 ]0.2455 |-0.2092
H41 0.8196 [0.4009 |-0.0436
HS51 0.8385 0.9826 |-0.0936
H151 [0.4692 [0.3444 [-0.2915
H111 [0.9111 [0.0214 |-0.3081
H201 [0.1146 |-0.1875 [-0.4650
H202 [0.2075 [-0.4764 |-0.4514
H191 [0.4703 [0.2491 |-0.4794
H181 [0.3000 [-0.0606 [-0.4802
H161 ([0.3071 [0.0128 |-0.2910
H3 0.5153 [0.5297 ]-0.0473
H2 0.5091 [0.3623 ]-0.1752
H211 [-0.0028 [-0.6153 |-0.4507
H212 [0.0724 [-0.6675 |-0.3807
H213 [-0.0204 |-0.3772 |-0.3928
H6 1.1241 ]0.9168 [-0.1118
H4 0.8466 [0.6527 ]0.0359
HO81 [0.3836 |0.7445 |-0.0185
H982 [0.3063 [0.4696 |-0.0382
H391 [0.0626 [-0.4601 |-0.2593
H392 [0.0592 [-0.1642 |-0.2133
H893 [0.1534 [-0.1727 ]-0.2709
H381 [0.2834 [-0.4603 |-0.2200
H882 [0.1765 [-0.6100 |-0.1783
H38 0.2806 [-0.2965 |-0.1158
H991 [0.3630 |-0.0141 |-0.1685
H992 [0.4889 [-0.1137 |-0.1762

IMapameTpbl 3MeMEHTApHON siuelkd aisi dTHieHrukoyss ¢opmel SB-1 dopmyner 1d

ynoMsiHyThI Hike B TaOnune 7.
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TABJULA 7
Jannbie JaementapHoii siueiiku s EG-SB-1 (Id)

dopwma T? a(Ad) | b(A) |c(R) oo |B° y°|Z' [SG [Vm |R Dpacu.
TdSB-1 | -50 |11.593(8) [4.766(5)[22.78(3) | - [93.38(9)|- |1 |P2: 1628 |19 |1.340

T = temn. (°C) mis kpucTamorpagpuUecKux JaHHBIX
Z' = KOJM4eCcTBO MOJIEKYJI IperaparTa Ha ACHMMETPHUHYIO STYEHKY
Vm =V (snemeHTapHas siuerika) / (Z MOJIeKyJ1 mpenaparta Ha ssueiKy)
R = ocratounsrii nanexc (I> 3curma (I))
Dpacu. = BeluncieHHast IIOTHOCTb KPUCTAIIA
SG = npocrpaHCTBEeHHAs TpyIna
B Tabnune 8, npuBeneHHON HIDKE, YKa3aHbI MO3HLUOHHBIE TapaMerpsl st Gpopmbl SB-1

(stunenriuxons) Id npu Temnepatype -50 °C.

TABJIMIIA 8

®paknuonnsie Atomunie Koopaunarel aas ®opmet SB-1 npu T = -50°C

Atom |X Y V4

CL 0.7590 [0.0820 |-0.4198
05 0.8631 [0.5990 [-0.1537
017 0.1901 [-0.1911 |-0.3791
Cl13 0.5791 |0.5319 |-03885
03 0.5941 |0.4849 [-0.0439
Cl11 0.8381 |0.1410 [-0.3059
04 0.7851 |0.8250 [-0.0026
C10 0.7531 |0.2610 [-0.3514
02 0.5470 (0.4971 [-0.1739
C18 0.3341 |0.0390 [-0.4399
Cl4 0.4851 |0.3559 [-0.3849
Cl1 0.7451 |0.6551 [-0.1789
Cl12 0.8281 |0.2849 [-0.2539
C5 0.8711 |0.7820 [-0.0959
C19 0.4311 |0.2230 [-0.4349
C17 0.2810 |[-0.0380 [-0.3919
C4 0.7791 |0.6341 |[-0.0569
C7 0.7530 |0.4769 [-0.2399
C8 0.6751 |0.5781 [-0.2889
Co 0.6671 [0.4150 [-0.3429
C2 0.6601 |0.4859 [-0.1429
C15 0.4250 [0.2791 |[-0.3379




C20 0.1391 [-0.3181 ]-0.4309
C21 0.0331 [-0.4761 ]-0.4109
C3 0.6660 [0.6460 |-0.0839
C16 0.3341 [0.1049 ]-0.3399
06 1.0280 0.4331 |[-0.0685
098 0.3689 [0.6530 |-0.0551
099 0.4310 [0.0080 ]-0.1639
C6 0.9880 [0.6960 ]-0.0759
088 0.1661 [-0.7610 ]-0.1669
089 0.0461 [-0.2291 ]-0.2249
C88 0.1970 [-0.5606 |-0.1946
C89 0.1423  [-0.4698 ]-0.2450
Hg9 -0.0093 [-0.1368 |-0.2011
H38 0.0999 [-0.9161 ]-0.1930
H2 0.5081 ]0.3212 |-0.1695
H3 0.5158 10.5512 |-0.0479
H6 1.0592 10.3693 [-0.1043
H981 [0.3142 [0.5218 |-0.0410
H982 ]0.3908 ]0.7860 [-0.0248
H991 [0.4708 [-0.1672 |-0.1673
H992 [0.3887 [0.0065 ]-0.1290
H41 0.8040 [0.4214 ]-0.0458
H31 0.6366 [0.8606 |-0.0878
H51 0.8478 [0.9977 ]-0.1052
H21 0.6886 [0.2707 ]-0.1389
HI11 0.7300 [0.8758 ]-0.1869
H61 1.0435 [0.7903 |-0.1069
H62 1.0031 ]0.7943 |-0.0335
H31 0.6253 [0.7679 ]-0.2848
H111 [0.8971 [-0.0296 |-0.3127
H121 [0.8920 [0.2316 |-0.2193
H151 [0.4529 [0.3653 |-0.2956
H161 [0.2954 [0.0652 |-0.2987
H181 [0.3033 [-0.0383 |-0.4826
H191 [0.4696 [0.2685 ]-0.4759
H201 [0.1135 |-0.1601 |-0.4631
H202 [0.1990 |-0.4618 |-0.4495
H211 [-0.0104 [-0.5787 ]-0.4482
H212 [0.0603 [-0.6313 |-0.3784
H213 [-0.0253 [-0.3295 ]-0.3920
H891 [0.0986 |-0.6418 |-0.2678
H892 [0.2033 [-0.3761 |-0.2733
H3881 [0.2163 |-0.3858 |-0.1655
H3882 [0.2762 [-0.6665 |-0.2039
H131 [0.6119 [0.5248 ]-0.4319
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[H132 [0.5566 0.7453 [-0.3781 |

IMapamerpbl 3eMeHTapHOW suelKu ais 3TuieHrmkoist ¢opmel SB-2, dopmynsr e,

ynoMsiHyThI Hike B Tabnune 9.

TABJIALIA 9

Jannbie JaemenTapHoi suelikn 1 EG-SB-2 (Ie)

®dopma

TO

a(A)

b(A)

(XO

BO

o]

y

Z!

SG

Vi

Dpacu.

Ie SB-2

-50

11.4950(1)

4.7443(1)

44.4154(5)

1

P2:2:2)

606

.050

1.390

T = temn. (°C) nna xpucramiorpadhuuecKux NAHHBIX

7' = KOIMYeCTBO MOJIEKYJI IpernapaTa Ha aCHMMETPUYHYIO STYEHKY

Vi =V (snementapras siueiika) / (Z MOJeKyJ mpenapaTa Ha STYEHKy)

R = ocrarounsriit unnexc (I>3curma (1))

Dpacr-l. = BBIYHCJICHHAA IJIOTHOCTH KpUCTAJLJIa

SG = npocTpaHCTBEHHAS TpyINa

B Tabmuue 10, npeacTaBieHHON HUXKe, TPUBEAEHBI TIO3UIIHOHHBIE TApAMETPBI ISk (POPMBI

SB-2 (3tunenrmukons) Id mpu temneparype -50 °C.

TABJIULIA 10

®pakuuonnsie Atomubie Koopaunarel aas ®opmel SB-2 npu T =-50°C

Atrom |X Y V4

CL 0.7374 10.5149 |-0.2111
01 0.8133 ]0.9822 |-0.0746
02 0.5013 ]0.9285 [-0.0845
04 0.7289 |1.0601 |0.0035
03 0.5256 10.8247 [-0.0225
Cl13 0.5550 10.9627 [-0.1935
06 0.9728 10.7735 |-0.0353
C4 0.7265 10.9455 |-0.0262
C3 0.6074 ]10.9836 |-0.0396
C8 0.6428 09915 |-0.1422
C5 0.8145 ]1.0938 |-0.0449
C2 0.6104 ]0.8706 |-0.0710
C1 0.7042 ]1.0158 |-0.0896
017 0.1616 ]0.2406 |-0.1894
C10 0.7254 10.6663 |-0.1761
Cl4 0.4505 ]0.7632 |0.1926




C12 0.7921 10.6786 |-0.1254
C7 0.7155 ]0.8961 [-0.1199
C17 0.2595 10.4115 [-0.1926
C9 0.6431 ]0.8746 |-0.1706
Cl1 0.7977 10.5663 |-0.1538
C18 0.3043 10.4904 [-0.2191
C6 0.9384 ]1.0646 |-0.0348
C21 0.0106 ]-0.0544 [-0.2044
C15 0.4002 ]0.6700 [-0.1674
C16 0.3062 ]0.5028 |[-0.1664
C19 0.4048 10.6705 [-0.2196
C20 0.1094 10.1211 [-0.2133
089 0.1914 10.1344 {-0.0851
088 0.0643 1-0.3997 [-0.0870
C88 0.0717 1-0.2076 [-0.1097
C89 0.1793 1-0.0404 [-0.1104
098 0.2861 |-0.0622 [-0.0315
099 0.3991 10.4406 [-0.0899
H131 [0.5987 ]0.9339 [-0.2163
H132 [0.5342 1.1796 [-0.1916
H41 0.7470 10.7230 [-0.0250
H31 0.5865 |1.2077 |-0.0378
H31 0.5800 |1.1634 [-0.1366
H51 0.7979 |1.3174 [-0.0455
H21 0.6251 ]0.6488 |[-0.0697
HI11 0.6844 |1.2377 |-0.0920
H121 [0.8481 ]0.5958 [-0.1080
H111 [0.8591 ]0.3889 [-0.1576
H181 [0.2593 ]0.4179 [-0.2399
H151 [0.4420 ]0.7303 [-0.1453
H161 [0.2700 ]0.4433 |-0.1446
H191 [0.4500 ]0.7270 [-0.2410
H61 09486 |1.1532 |-0.0124
H62 0.9940 |1.1868 [-0.0502
H201 [0.0802 ]0.2769 |-0.2296
H202 [0.1742 ]-0.0142 |[-0.2253
H211 [-0.0281 |-0.1580 [-0.2236
H212 [0.0418 |-0.2183 [-0.1889
H213 [-0.0522 ]0.0728 |-0.1931
H2 0.4568 ]0.7450 [-0.0867
H3 0.4455 10.9047 |-00257

H6 0.9900 ]0.7115 [-0.0140
H4 0.7487 10.9051 |0.0180

H891 [0.1791 ]0.0911 [-0.1307
H892 [0.2524 ]-0.1815 [-0.1307
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H3881 [0.0688 |-0.3227 |-0.1317
H382 [-0.0006 [-0.0646 |-0.1095
H39 0.1389 ]0.3052 |-0.0871
H38 0.0278 ]-0.3039 |-0.0685
HO981 [0.2546 |-0.0138 [-0.0523
H991 [0.3186 ]0.3564 [-0.0924
H992 [0.4542 ]0.2696 |[-0.0893
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[Tapamerpsl syiemMeHTapHON siueiiku st conbBata 1,4-Oytunmuona If ymoMsiHyTHI HIKe B

Tabnume 11.
TABJIMIA 11
Jannbie JnementapHoi ssuelku Aias CoabBara 1,4-byrunauona If
®opma |T a(A) b(A) c(A) |a° B |Iy° |2 ISG |Vm [R D pacu.
YD-1(If)|25 |21.576(7)]6.755(1) |18.335(5) |- [102.96(1) [- |1 |C2 651 |.055 1.339
YD-1(If) |-50 21.537(4)16.7273(6) |18.267(3) |- 102.924(7) |- 1 (C2 645 054 1.352

T = temn. (°C) nns kpucTtaiorpaguuecKkux JaHHBIX
Z' = KOJM4eCcTBO MOJIEKYJI IIpernapaTa Ha ACUMMETPHUHYIO STYEHKY
Vi =V (snementapras siueiika) / (Z MOJeKyJ mpenapaTa Ha sSYeHKy)
R = ocratounsiii nanexc (I> 2curma (I))
Dpacu. = BeruncieHHast IIOTHOCTb KPHCTAILIA
SG = npocTpaHCTBEHHAS TPyIa
B Tabnuue 12, nmpuBeneHHOW HIDKE, MPEACTABIEHbI MO3UIHOHHBIE MapaMeTPbl st

conbsara 1,4-6ytunuona If npu temneparype 25 °C.

TABJIMIIA 12
Taonuna @paxkuuonabix Atomubix Koopauuar nois

CoabBata 1,4-Byrunanona If npn T = 25°C

Atrom |X Y V4

CL1 0.4766 10.0404 |0.0954
01 0.4009 ]0.0489 |0.4240
02 0.2487 ]0.0360 |[0.2866
03 0.3361 |0.3116 |0.3700
04 0.2980 |-0.0335 [0.5564
C1 0.4341 |-0.0386 |0.2933
C2 0.2694 |-0.0045 [0.4212
C3 0.3808 |0.0618 |0.4929
05 0.2184 |-0.1421 |0.4159




06 0.1438 [0.7685 ]0.0893
C4 0.3553 [0.1186 [0.3597
C5 0.4405 [0.0690 [0.1713
C6 0.4608 [-0.0547 [0.2314
C7 0.2958 |[-0.0113 [0.3508
C8 0.3662 [0.2182 [0.2312
C9 0.3737 10.3483 [0.1029
07 0.4545 [-0.2052 ]0.5425
C10 0.3205 [-0.0595 [0.4899
Cl1 0.1993 [0.4901 [0.0635
C12 0.3137 [0.4646 [0.1010
C13 0.3863 [0.0987 ]0.2935
Cl4 0.3927 (0.2100 [0.1692
C15 0.4368 |[-0.0055 [0.5534
C16 0.2546 [0.3872 10.0663
C17 0.2011 [0.6771 ]0.0960
C18 0.3867 [0.4541 ]0.3863
C19 0.3147 [0.6507 0.1327
C20 0.2589 [0.7579 10.1310
C21 0.0758 [1.0412 10.0907
C22 0.1428 [0.9704 [0.1110
08 0.1617 [0.3320 [0.3009
C23 0.0884 [0.7849 ]0.2826
C24 0.1613 [0.4969 [0.2531
C25 0.1208 [0.6569 [0.2679
C26 0.0508 [0.9415 [0.3041
097* 10.0699 |1.0883 [0.3388
010* ]0.0921 ]0.9885 [0.3889
Hl 0.4482 |[-0.1199 [0.3347
H2 0.2539 [0.1293  ]0.4275
H3 0.3717 (0.2007 ]0.5020
H4 0.4923 |[-0.1485 [0.2306
H5 0.3090 [-0.1481 [0.3449
H6 0.3335 [0.3078 [0.2311
H7 0.4083 10.4406 [0.1034
H3 03681 |0.2711 [0.0573
HO 0.3310 [-0.1996 [0.4860
H10 0.1605 [0.4349 ]0.0399
HI11 0.4728 [0.0808 [0.5536
H12 0.4259 [0.0056 [0.6018
H13 0.2525 (0.2624 ]0.0444
H14 0.4194 (0.4073 ]0.4272
HI15 0.3705 [0.5779 [0.3998
H16 0.4041 (0.4724 ]0.3430
H17 0.3536 [0.7062 [0.1557
HI8 0.2607 [0.8821 [0.1533
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H19 0.0586 |1.0179 [0.0384
H20 0.0746 |1.1804 |0.1009
H21 0.0510 |0.9710 [0.1197
H22 0.1691 [1.0491 [0.0855
H23 0.1594 [0.9831 [0.1645
H24 0.2242 10.1281 [0.2970
H25 0.1826 |[-0.0801 [0.4013
H26 0.2934 [0.0916 [0.5641
H27 0.4478 |-0.2782 [0.5791
H28 0.1742 10.3703 [0.3468
H30 0.0208 10.9935 [0.2512
H31 0.0199 0.8683 [0.3354
H32 0.2091 0.5518 [0.2594
H33 0.1436 (0.4493 [0.1953

* AtoMHBIN (haKTOp 3amOJHEHUs] 00YCIOBIEH HEYIOPSIOYEHHOCTBIO pacTBOpuTeNs 2-0ytun-1,4-
JIMOJIa B KPUCTAJIMUECKOH CTPYKTYpE.
B Tabsuue 13, npuBeneHHON HIDKE, TIPEACTABIIEHBI TAPAMETPBI JJIEMEHTAPHON STYSHKH IJIsI

coJibBaTa qumeraHosna Ig

TABJIULIA 13
Jdanubie Daementapuoi siueiiku s CosbBata /lumeranona Ig
®opma (T a(A) b(A) c(A) |o° p° ¥ [ Z'|SG| Vm [ R [D pacu.
M2-1 |-50 |20.948(3) [6.794(2) |18.333(2)| - [10291(2)| - | 1 |C2|636 [.038 (1.314

(Ig)

T = temn. (°C) ana kpuctamiorpadhUUecKuX NaHHBIX
Z' = KOJMYeCTBO MOJIEKYJI TpernapaTa Ha ACHMMETPHYHYIO STYEHKY
Vi =V (snemenTapHas siuerika) / (Z MOJIEKYJI penapara Ha SUYEHKY)
R = ocratounsiii nanekc (I> 2curma (1))
D pacu. = BelunCIIeHHAsI IUIOTHOCTE KPHCTAILIA
SG = npocrpaHCcTBEeHHAs TpyIma
B Tabmuue 14, npuBeneHHOW HIDKE, MPENCTABIEHBI MO3ULHOHHBIE MapaMeTpbl s

conbpata AuMeTanona Ig npu Temnepartype -50 °C.
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TABJIMLIA 14

Taboauna Ppakuunonabix Atomubix Koopaunar nnst ConsBara {umeranona Ig npu T =-50

°C

Atom |X Y Z

CL1 0.4845 10.0519 [0.0975
o1 0.3999 10.0334 |0.4222
02 0.2438 10.0327 |0.2837
03 0.2919 |-0.0365 |[0.5534
04 0.2111 |-0.1509 [0.4115
05 0.1409 10.7749 |0.0877
06 0.3348 10.2998 [0.3692
C1 0.3785 10.0495 |0.4912
07 0.4528 |-0.2193 0.5428
C2 0.4372 |-0.0463 [0.2932
C3 0.3958 10.2046 |0.1690
C4 0.3540 ]0.1054 |0.3588
C5 0.2917 |-0.0207 [0.3471
Co 0.2638 |-0.0141 [0.4180
C7 0.4666 |-0.0556 |(0.2324
C8 0.4348 |-0.0197 |[0.5521
Co 0.3871 |0.0889 [0.2923
C10 0.3148 0.4622 |0.1014
Cl11 0.3669 0.2102 |0.2310
Cl12 0.1971 0.4955 |0.0616
C13 0.3756 10.3437 [0.1035
Cl4 0.3159 |-0.0680 [0.4873
C15 0.2003 |0.6811 [0.0949
Cle 0.2533 |0.3883 [0.0643
C17 0.4459 10.0675 |0.1722
C18 0.3162 ]0.6471 |0.1342




C19 0.2592 10.7551 |0.1318
C20 03858 0.4414 0.3857
C21 0.0747 |1.0555 |0.0906
C22 0.1419 0.9708 |0.1140
08 0.1606 0.3410 [0.3030
C23 0.1681 10.4908 0.2528
097* 0.0905 |1.0537 |0.34838
C24 0.0506 10.9411 |0.3047
010* 0.0871 10.9637 |0.3383
HI 0.3698 10.1882 [0.5000
H2 0.4508 |-0.1297 [0.3339
H3 0.3403 |-0.1573 ]0.3401
H4 0.2477 (0.1190 [0.4240
H5 0.5002 |-0.1450 [0.2324
H6 0.4724 10.0642 |0.5527
H7 0.4230 |-0.0062 [0.6000
H3 0.3330 |0.2987 |0.2309
HO 0.1568 10.4439 [0.0375
H10 0.4115 10.4344 (0.1041
HI11 0.3694 0.2681 [0.0576
H12 0.3262 |-0.2083 [0.4845
H13 0.2507 10.2654 |0.0414
H14 0.3563 |0.7000 [0.1585
HI15 0.2614 |0.8773 [0.1551
Hl16 0.4247 10.3814 |0.4147
H17 0.3726 10.5474 |0.4136
HIS8 0.3943 10.4912 |0.3398
H19 0.0589 |1.0375 |0.0377
H20 0.0760 |1.1934 |0.1022
H21 0.0460 0.9899 |(0.1168
H22 0.1725 |1.0486 |0.0933
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H23 0.1560 10.9729 [0.1681
H24 0.2910 ]0.0922 [0.5653
H25 0.1707 |-0.0975 |[0.3970
H26 0.4393 |-0.3086 |[0.5727
H27 0.2166 0.1321 [0.2895
H28 0.1613 |0.6164 |0.2738
H29 0.1368 10.4726 |0.2064
H30 0.2119 0.4855 [0.2441
H31 0.1761 0.3807 [0.3503
H32* 0.1139 |1.1530 |0.3322
H33* 0.0293 |0.8376 |0.3371
H34* 0.0122 |1.0286 |0.2705
H35* 0.0765 |0.8620 |0.2691
H36?7* [0.0718 [0.8698 0.4154
H37?* [0.0679 |1.0520 |0.2715
H38?* [0.0601 ]0.7968 |0.2848
H39?* [-0.0015 ]0.9590 [0.2996
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* ATOMHBIN (haKTOP 3aMOJIHEHHs] O0YCIIOBJIEH HEYIMOPSIIOYEHHOCTHIO METAHOJIILHOTO PACTBOPUTENS

B KPUCTAJUTMYECKOU CTPYKTYpE.

IMapamerpsl syieMeHTapHOM siueiiku st komruiekca 1:2 L-nponuna dopmet 3, popmyisr Th

ynoMsiHyThI Hike B Tabmune 15.

(Th)

TABJIMLIA 15
Jannbie JnementapHoii siueliku s Komnaekca 1:2 L-nposaunna (Th)
dopma [T° | a(A) b(A) c(A) o | B> |y | 2 | SG |[Vm| R | Dpacu
N-1 |-60]|10.311(1)|11.334(1) [27.497(1) |95.94 |99.22 (90 4 Py |789 | 0.1 |1.343

T = temn. (°C) ana kpuctamiorpadhUUecKuX NaHHBIX

7' = KOIMYEeCTBO MOJIEKYJI IperapaTa Ha ACHMMETPUYHYIO STYEHKY

Vi =V (snemeHnTapHas siuerika) / (Z MOJIEKyJI mpenaparta Ha s4eiKy)
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R = ocrarounsnii nanekc (I> 3curma (1))
D pacu. = BbIuMCII€HHas NIIOTHOCTh KPUCTAILIA
SG = npocrpaHcTBEeHHAs Tpynmna
B Tabnuue 15A, mpuBeneHHOW HMKe, NMPEACTABJICHbI MO3UIHOHHBIE MapaMeTphbl IS

xomrutekca 1:2 L-nponuna (Ih) 6ecnipumecnoit popmbr N-1 mpu T = -60 °C.

TABJIMIIA 15A

Tadanna @pakuunonabix AtomubIX Koopaunar nos Coenunenns Th komnuexca 1:2 ¢ L-

nposmHoM (Popma N-1)

Atom |X Y V4

Cl1 0.8511 [0.3142 ]0.4683
02 0.1890 [0.4635 [0.4796
03 0.7564 (0.4104 |0.2284
04 0.4729 [0.5010 |0.2885
05 0.4376 [0.6313 |0.2067
06 0.8989 [0.3300 |[0.1500
C7 0.2926 [0.3792 |0.4153
C8 0.6818 [0.2711 [0.3799
Co 0.5724 [0.5066 [0.2584
C10 0.7120 [0.3675 |0.3085
C11 0.6191 [0.5325 [0.1740
012 0.5675 [0.5324 |0.1226
Cl13 0.8659 (0.4113 |0.3834
Cl4 0.6573 [0.3919 [0.2567
C15 0.7888 [0.3318 [0.4049
Cleé 0.3975 [0.3524 |0.4995
C17 0.5114 [0.5240 ]0.2053
C18 0.7053 (0.4187 |0.1784
C19 0.2907 [0.3910 [0.4630
C20 0.4894 [0.2664 (0.4264
C21 0.4996 [0.2842 10.4793
C22 0.8273 [0.4301 [0.3341
C23 0.2056 [0.4854 |0.5344
C24 0.8279 [0.4316 [0.1519
C25 0.3898 [0.3142 |0.3967
C26 0.5990 [0.1967 |0.4055
C27 0.6395 [0.2861 |0.3305
C28 0.0776 [0.5599 [0.5411
C129 |0.8615 ]0.7651 |0.4622
030 0.4735 [1.0020 [0.2917




031 0.4387 [1.1337 [0.2094
032 0.7479 [0.9028 [0.2288
033 0.8902 [0.8251 ]0.1497
C34 0.8261 [0.9016 [0.3336
C35 0.6485 [0.8878 [0.2580
036 0.5610 [1.0347 ]0.1249
C37 0.6759 [0.7507 [0.3797
C38 0.5079 [1.0262 [0.2062
C39 0.4780 [0.7554 ]0.4220
C40 0.6312 [0.7804 [0.3315
041 0.1584 [0.9450 [0.4656
C42 0.7041 ]0.8583 ]0.3076
C43 0.3624 [0.6994 [0.4359
C44 0.8678 [0.8769 [0.3809
C45 0.5696 |1.0064 ]0.2602
C46 0.6975 10.9154 10.1787
C47 0.3635 10.9472 10.4341
C48 0.6156 |1.0330 [0.1758
C49 0.2666 10.7602 10.4513
C50 0.2689 10.8865 10.4494
C51 0.4642 [0.8736 [0.4176
C52 0.8214 [0.9316 [0.1526
C53 0.5864 ]0.6836 [0.4051
C54 0.7948 ]0.8027 ]0.4039
C55 0.1465 [1.0758 [0.4752
C56 0.2078 [1.0792 ]0.5264
C73 0.7131 [0.5906 [0.5918
C74 0.6549 [0.5814 [0.5389
C175 [0.0092 ]0.3008 [0.6072
076 0.1209 [0.5563 ]0.8403
077 0.3970 [0.6243 [0.7788
C78 0.2253 ]0.5273 [0.8121
C79 0.3613 [0.6922 ]0.8623
C80 0.1934 [0.3303 [0.6884
C81 0.1674 10.4723 [0.7614
C82 0.2412 ]0.3835 [0.7390
C83 -0.0019 [0.4492 ]0.6892
084 0.4278 ]0.7982 [0.8605
085 -0.0213 [0.5180 [0.9192
C86 0.0441 [0.5055 [0.7380
087 0.7087 10.4793 [0.6025
C88 0.1729 [0.5956 [0.8909
C89 0.4982 10.4992 [0.6339
C90 0.5097 ]0.2528 ]0.6324
C91 0.3008 [0.6402 ]0.8083
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C92 0.3983 [0.4301 [0.6518
093 0.3078 [0.7393 ]0.9449
Co4 0.2809 [0.2490 [0.6650
C95 0.3930 [0.3137 [0.6470
C96 0.0746 [0.3688 |0.6663
C97 0.6122 [0.3067 [0.6180
C98 0.2545 [0.7117 ]0.8934
C99 0.6095 [0.4314 [0.6189
C100 [0.0478 10.6254 [0.9173
CI10 0.0184 [0.8459 [0.6019
0102 [0.3952 |1.1247 ]0.7804
0103 [0.1147 ]1.0661 ]0.8415
0104 [0.6781 ]0.9872 [0.5898
0105 [0.4317 |1.2935 ]0.8633
C106  [0.5806 0.9279 ]0.6059
C107 [0.4768 10.8827 [0.6738
C108 [0.1859 ]0.8490 [0.6890
C109 [0.5840 ]0.9396 [0.6532
C110 03778 0.8134 [0.5924
CI11 |0.2988 |1.1454 [0.8102
0112 [0.3053 |1.2394 ]0.9473
0113 [-0.0298 [1.0236 [0.9198
Cl114 [0.1616 ]0.9797 ]0.7616
C115 [0.4712 ]0.8729 ]0.5711
Cl116 [0.1655 ]1.0994 ]0.8923
C117 [0.2173 |1.0311 ]0.8129
C118 [0.2502 |1.2127 ]0.8951
C119 [0.3763 ]0.8179 ]0.6434
C120 [0.0002 ]0.9826 |0.6866
C121 [0.6693 ]0.9881 [0.5388
C122 [0.2312 ]0.8864 [0.7377
C123 [0.3605 |1.1913 ]0.8637
C124 [0.0428 ]1.0292 [0.7357
C125 [0.7936 |1.0536 [0.5306
C126 [0.0458 ]1.1266 [0.9182
C127 [0.0732 ]0.8975 ]0.6629
C128 [0.2697 ]0.7610 ]0.6655
0129 [0.1176 ]0.8835 ]0.2145
N130 [0.2152 ]0.6016 ]0.2596
C131 [0.1172 ]0.6843 ]0.2345
0132 [0.2914 ]0.8241 ]0.2651
C133 [0.1853 ]0.8095 ]0.2384
C134 [0.1980 ]0.6021 ]0.3121
C135 [0.0814 ]0.6857 [0.3187
C136 [0.0075 ]0.6839 ]0.2657
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0137 [0.5811 ]0.9560 ]0.8015
0138 [0.7490 ]1.0434 ]0.8543
C139 [0.7527 ]0.8332 ]0.8327
C140 [0.6889 0.9523 ]0.8297
N141 [0.6668 0.7335 ]0.8097
Cl142 [0.6961 ]0.7064 [0.7572
C143 [0.8711 ]0.8236 [0.8064
C144 [0.8046 0.7903 ]0.7522
0145 [0.2901 ]0.3199 ]0.2689
N146 0.2077 10.0992 ]0.2607
C147 [0.1849 0.3081 ]0.2401
0148 [0.1224 ]0.3825 [0.2158
C149 [0.1134 ]0.1822 ]0.2345
C150 [-0.0001 ]0.1822 ]0.2639
C151 [0.1765 ]0.0951 ]0.3122
C152  [0.0624 0.1788 ]0.3149
C153 10.7503 |0.3375 |0.8345
0154 10.7509 10.5453 [0.8549
0155 10.5797 10.4581 [0.8039
N156 0.6576 |0.2389 |0.8101
C157 [0.6884 ]0.4556 [0.8306
C158 [0.8656 ]0.3215 ]0.8057
C159 [0.7926 ]0.2957 [0.7527
C160 [0.6813 ]0.2179 ]0.7580
057 0.2706 [0.6596 [0.1242
058 04116 [0.7306 [0.0823
N59 0.2962 10.9340 [0.0695
C60 0.3243 [0.7268 [0.1018
C61 0.2366 [0.8510 [0.0985
C62 0.2021 [0.9562 [0.0266
C63 0.0946 0.8269 [0.0685
Co4 0.0736 [0.9268 [0.0393
065 0.2708 ]0.1591 [0.1241
066 0.4177 10.2319 [0.0834
N67 0.2949 10.4330 [0.0684
C68 0.2341 ]0.3504 [0.0971
C69 0.3311 [0.2307 [0.1033
C70 0.0690 [0.4256 [0.0394
C71 0.1944 10.4576 [0.0266
C72 0.0916 [0.3239 [0.0659
C161 [0.5540 ]0.4526 [0.9706
0162 [0.4543 ]0.4603 ]0.9840
0163 [0.6026 ]0.3671 [0.9467
N164 [0.5722 ]0.6674 [0.9975
C165 [0.7962 ]0.6796 |1.0284
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C166 [0.7705 ]0.5623 |1.0029
C167 [0.6633 ]0.7048 |1.0426
C168 [0.6369 ]0.5668 [0.9718
N169 [0.5736 |1.1664 [0.9988
C170 [0.6413 |1.0706 [0.9734
C171 [0.6566 |1.2036 |1.0440
C172 [0.7913 |1.1762 |1.0303
C173 [0.7728 |1.0572 |1.0049
0174 [0.5984 10.8670 ]0.9446
0175 [0.4528 10.9612 ]0.9826
C176 [0.5532 10.9542 ]0.9687
H104 [0.4098 [0.4245 |(0.2757
Hl1 0.5933 10.3154 [0.2391
HI11 0.6757 10.6123 ]0.1863
H25 0.3866 10.3009 ]0.3571
H7 0.2181 ]0.4202 ]0.3906
Hl16 0.4003 10.3732 ]0.5389
H21 0.5801 ]0.2482 ]0.5031
H231 [0.2065 ]0.4036 ]0.5514
H230 ]0.2944 ]0.5361 [0.5495
H260 [0.5550 ]0.1248 ]0.3793
H261 [0.6617 ]0.1611 ]0.4357
H22 0.8817 ]0.4891 [0.3161
H27 0.5549 10.2379 [0.3095
H13 0.9521 ]0.4556 [0.4051
H24B [0.8905 [0.5029 [0.1720
H24A 10.7945 10.4527 ]0.1146
HI18 0.6455 ]0.3409 [0.1637
HO 0.6364 [0.5818 [0.2730
H17 0.4471 10.4497 [0.1897
H60 0.9902 [0.3430 [0.1754
H50 0.3733 [0.6344 [0.1718
H12 0.5145 [0.6132 [0.1167
H730 [0.4058 [0.9277 [0.2777
H35 0.5824 [0.8169 [0.2387
H34 0.8870 ]0.9544 [0.3141
H48 0.6718 [1.1140 [0.1882
HA43 0.3564 [0.6038 [0.4332
H49 0.1884 [0.7171 [0.4650
H51 0.5357 [0.9155 [0.4000
H47 0.3640 [1.0426 [0.4342
H550 [0.2010 [1.1248 [0.4533
H551 ]0.0459 ]1.1049 [0.4708
HS53A ]0.5434 10.6098 ]0.3796
H53B [0.6443 [0.6506 [0.4370
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H44 0.9590 [0.9156 [0.4010
H40 0.5387 ]0.7432 [0.3119
H46 0.6347 ]0.8402 [0.1631
H45 0.6370 [1.0795 [0.2743
H52B [0.8851 [1.0006 [0.1739
H52A [0.7895 10.9562 ]0.1157
H38 0.4415 10.9538 [0.1901
H330 ]0.9838 |0.8359 |0.1739
H36 0.5133 [1.1183 [0.1197
H31 0.3740 [1.1406 [0.1748
H78 0.2893 [0.4626 [0.8307
HO91 0.2300 ]0.7037 ]0.7933
H79 0.4290 [0.6296 [0.8736
H73A [0.8131 ]0.6240 [0.5975
H73B [0.6558 0.6475 ]0.6139
H97 0.6926 10.2563 ]0.6062
H90 0.5135 0.1579 ]0.6334
HO92 0.3254 10.4776 ]0.6699
H89 0.4904 10.5936 10.6319
HO94B ]0.3235 ]0.1904 [0.6915
H94A 10.2237 |0.1976 [0.6335
H33 -0.0976 10.4703 ]0.6701
H36 -0.0138 [0.5707 [0.7560
H32 0.3324 ]0.3549 [0.7591
HO98 0.1908 [0.7806 [0.8796
H388 0.2352 [0.5280 [0.9067
H100 [-0.0156 [0.6845 [0.8964
H101 [0.0795 [0.6672 [0.9544
H770 ]0.4635 0.5569 [0.7921
H840 ]0.4937 0.8202 |0.8949
H930 ]0.3569 0.8249 0.9503
H850 [-0.1149 ]0.5173 |0.8950
H117 [0.2800 [0.9658 [0.8316
H123 [0.4233 [1.1238 |[0.8797
H111 ]0.2317 |1.2108 [0.7948
H228 ]0.3143 ]0.7048 [0.6931
H128 [0.2074 [0.7050 [0.6363
H12A [0.6658 |0.8985 ]0.5209
H12B ]0.5824 [1.0343 [0.5241
HO915 [0.4621 [0.8772 [0.5316
HO909 ]0.6624 ]0.9895 [0.6775
H107 [0.4780 [0.8924 [0.7134
H910 ]0.3024 ]0.7608 [0.5678
H124 [-0.0101 [1.0987 [0.7537
H120 [-0.0905 [1.0129 [0.6667
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H122 (03164 [0.8472 [0.7576
H116 [0.2250 [1.0292 [0.9073
H926 [-0.0153 [1.1891 [0.8983
H826 [0.0798 [1.1653 [0.9557
H118 [0.1903 [1.2849 [0.8822
H902 ]0.4593 [1.0560 [0.7941
H105 [0.4954 [1.3127 [0.8984
H112 ]0.3566 |1.3240 [0.9528
H113 [-0.1207 [1.0256 [0.8942
H130 [0.0880 [0.6513 [0.1960
H930 [0.1989 ]0.5128 [0.2411
H131 [0.3065 [0.6289 |[0.2579
H936 [-0.0527 [0.7614 [0.2616
H137 ]-0.0535 [0.6049 [0.2555
H136 [0.0202 ]0.6522 ]0.3427
H935 [0.1160 ]0.7743 ]0.3334
H134 10.1753 ]0.5137 ]0.3200
H135 ]0.2861 ]0.6352 [0.3365
H944 10.9296 10.9035 ]0.8114
H143 ]0.9361 ]0.7508 ]0.8190
H244 0.8750 0.7504 ]0.7303
H144 10.7682 0.8708 ]0.7360
H139 [0.7802 [0.8212 [0.8719
H742 10.7271 [0.6158 [0.7513
H842 [0.6099 [0.7203 [0.7306
H541 [0.6871 [0.6572 [0.8300
Ho641 [0.5726 [0.7555 [0.8089
H952 ]0.0994 ]0.2669 [0.3315
H252 ]-0.0039 ]0.1476 [0.3381
H150 [-0.0603 [0.2607 [0.2596
H250 |-0.0651 [0.1042 [0.2518
H151 [0.1486 [0.0063 [0.3177
H152 [0.2600 [0.1251 [0.3397
H460 [0.1968 [0.0115 [0.2409
H461 [0.3000 [0.1287 [0.2626
H149 ]0.0881 ]0.1498 [0.1958
H161 [0.7059 ]0.1256 [0.7481
H160 [0.5948 [0.2388 [0.7319
H159 [0.7564 [0.3753 [0.7372
H259 [0.8547 [0.2500 [0.7286
H153 [0.7784 [0.3252 [0.8732
H958 ]0.9256 ]0.4012 [0.8101
H959 ]0.9261 ]0.2481 [0.8168
H957 [0.6775 [0.1597 [0.8286
H956 [0.5646 [0.2627 [0.8110
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H620 ]0.2066 |1.0481 [0.0198
H62 0.2205 ]0.9003 [-0.0057
H640 [0.0377 [1.0016 [0.0607
Ho64 0.0037 0.9030 [0.0061
H63 0.0897 [0.7441 ]0.0449
H630 ]0.0231 ]0.8249 [0.0931
Ho61 0.2352 [0.8932 [0.1354
H590 [0.3226 [1.0165 [0.0923
H59 0.3766 [0.8979 ]0.0586
H68 0.2264 [0.3961 [0.1333
H710 [0.1967 [0.5506 [0.0213
H71 0.2110 ]0.4051 [-0.0068
H700 [0.0336 [0.4977 [0.0623
H70 -0.0021 [0.4046 [0.0062
H72 0.0901 [0.2437 ]0.0409
H720 [0.0195 ]0.3163 ]0.0900
H670 10.3256  ]0.5143 [0.0915
H67 0.3726  10.3954 ]0.0559
H666 0.8439 10.5395 ]0.9797
H766 [0.7706 10.4978 ]1.0292
H665 0.8720 10.6797 |1.0604
H765 [0.8229 10.7417 ]1.0042
H767 [0.6538 [0.7982 [1.0537
H667 [0.6468 [0.6543 ([1.0723
H168 [0.6429 [0.5849 [0.9344
H664 [0.4798 [0.6384 [1.0063
H764 ]0.5568 ]0.7339 [0.9761
H170 [0.6545 [1.0931 [0.9372
H673 [0.7695 [0.9914 [1.0304
H773 [0.8485 [1.0349 [0.9826
H672 ]0.8184 [1.2380 [1.0061
H772 [0.8655 [1.1783 [1.0629
H671 ]0.6469 |1.2971 [1.0548
H771 [0.6369 [1.1536 [1.0734
H669 [0.5570 [1.2393 [0.9763
H769 [0.4876 [1.1366 [1.0054

[MapameTtpsl dneMeHTapHOl siueriku mist komiuiekca 1:1 L-mponuna OGecnpumecHoit ¢opmer N-1

(dbopma 6), hopmyiiet Ii ynmomsiny el Hike B Tabmue 16.



Jannble JiaemenTapHoi siueiikn At Komnuexca 1:1 L-nposmmna (i)
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TABJIMLIA 16

®dopma

TO

a(A)

b(A)

o(A)

aO

BO

SG

Vi

Dpacu

N-1 (1)

-40

11.441(1)

10.235(1)

45.358(1)

90

90

P21212;

664

0.08

1.311

T = temn. (°C) nna xpucramiorpadhuuecKuX NAHHBIX

7' = KOIM4YeCTBO MOJIEKYJI IpernapaTa Ha aCHMMETPUYHYIO STYEUKY

Vi =V (snemenTapHas siuerika) / (Z MoOJIeKyJ1 mpenaparta Ha ssueiKy)

R = ocratounsrii nanexc (I> 3curma (I))

D pac4d. = BbIYUCJICHHAA IJIOTHOCTh KpUCTAJljIa

SG = npocrpaHCTBEHHAs TpyIna

B Tabmuue 16A, npuBeneHHOW HMKE, MPEACTABJICHBI MO3WLUOHHBIE MAPAMETPhI IS

xommnekca 1:1, L-npomuna (Ii) 6ecnipumecnoit popmbr N-1 npu T = -40 °C.

Arom X Y V4

Cl1 0.4598 [-0.1973 |0.4564
Cl1 0.5901 [-0.2370 |0.3766
C2 0.4455 |[-0.0618 [0.3755
C3 0.4764 [-0.1649 (0.4212
C4 0.5631 [-0.2563 [0.4083
C5 0.5270 [-0.1401 |0.3597
C6 0.4236 [-0.0847 |0.4052
C7 0.3350 [0.0181 [0.4193
C8 0.4043 [0.1572 |0.4619
Co 0.4038 [0.1366 [0.4305
C10 0.4700 [0.2275 10.4154
01 0.5531 [-0.2303 [0.3104
C11 0.6684 [-0.0473 |0.3232
Cl12 0.6871 [-0.1530 [0.2745
02 0.6765 [0.0755 [0.3403
C13 0.5634 [-0.2137 |0.2780
Cl14 0.5532 [-0.1047 |0.3260
C15 0.6982 ([-0.0231 |0.2901
Cle 0.5401 (-0.3394 |0.2628
03 0.7021 [-0.1304 |0.2442

TABJIMLIA 16A

Tadomuna @Ppaxuuonabix Atomubix Koopaunar nns Coequnenns Ii Komnuexca 1:1 ¢ L-

NPOJIHHOM




04 0.8064 ]0.0378 ]0.2896
05 0.5831 ]0.4559 ]0.4668
C17 0.5134 10.3474 |0.4583
C18 0.6039 ]0.5020 |0.4977
C19 0.6740 ]0.6076 ]0.4990
06 0.6178 ]-0.4307 |0.2703
C20 0.4646 10.2450 ]0.4744
C21 0.5212 ]0.3364 ]0.4270
CI2 -0.1014 ]-0.2193 10.4531
o7 0.0403 ]-0.2096 10.3126
C22 0.0502 ]-0.0977 10.3307
C23 -0.0026 |-0.1191 |0.3614
C24 0.1707 1-0.0312 ]0.3288
C25 0.0641 ]-0.1848 |0.2832
C26 0.1903 ]-0.1171 |0.2772
C27 0.0159 ]-0.2652 [0.4010
C28 0.0413 ]-0.3076 [0.2646
08 0.1732 10.0766 [0.3473
C29 0.0527 ]-0.2262 [0.3719
C30 -0.0488 1-0.1911 [0.4174
09 0.2066 |-0.1046 |0.2477
C31 -0.1057 ]-0.0845 10.4057
C32 -0.0805 ]-0.0464 10.3769
C33 -0.1758 10.0315 ]0.4210
C34 -0.0962 10.3657 |0.4497
C35 0.0119 ]0.1514 ]0.4289
C36 -0.1670 ]0.2596 10.4419
010 0.0892 10.4864 ]0.4561
C37 0.0235 ]0.3777 |0.4487
C38 0.0796 10.2657 |0.4373
C39 0.2088 10.4743 0.4694
C40 0.2378 ]0.6027 ]0.4670
C41 -0.1056 10.1472 0.4292
011 0.3103 ]0.0473 ]0.2955
C42 0.1927 ]-0.0117 |0.2972
012 0.1209 ]-0.4060 |0.2699
C43 -0.1355 ]0.5267 ]0.3371
C44 -0.1317 10.4102 ]0.3168
N1 -0.2217 10.3229 ]0.3311
C45 -0.1578 10.4809 ]0.3661
C46 -0.2328 10.3526 ]0.3628
013 0.0687 ]0.4002 ]0.3090
014 -0.0027 10.2411 ]0.3344
C47 -0.0235 10.3422 ]0.3215
C438 0.3738 10.4173 ]0.3220
C49 0.3666 [0.5397 ]0.3405
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C50 0.3232 ]0.5141 |0.3706
015 0.5678 ]0.3983 ]0.3126
0l6 0.4793 10.2316 |0.3356
N2 0.2751 ]0.3408 ]0.3341
C51 0.2568 ]0.3858 |0.3637
C52 0.4900 ]0.3392 |0.3227
C53 0.1894 10.5037 ]0.4979
Hl 0.2977 1-0.0348 10.4380
H2 0.5158 ]0.5126 ]0.5088
H3 0.6427 10.4151 ]0.5106
H4 0.4640 10.2425 ]0.4980
H5 0.3557 ]0.0952 10.4743
H6 0.4028 10.0143 ]0.3656
H7 0.4846 1-0.0412 10.3172
H8 0.7354 1-0.1139 10.3309
HO 0.6383 ]0.0438 [0.2803
H10 0.7509 ]-0.2206 [0.2829
H11 0.4937 1-0.1547 [0.2692
HI12 0.4535 ]-0.3750 [0.2689
H13 0.5440 |-0.3256 [0.2395
H14 0.5987 10.1273 ]0.3371
H15 0.5850 |-0.4862 |0.2863
H16 0.2740 ]0.0426 ]0.4038
H17 0.7825 ]-0.0885 |0.2400
H18 0.8274 10.0552 ]0.2680
H19 0.4902 ]0.2088 |0.3946
H20 0.5540 ]0.4072 10.4143
H21 0.6504 ]-0.2925 10.3665
H22 0.6030 |-0.3278 |0.4194
H23 0.2586 |-0.1789 |0.2863
H24 0.1267 ]0.0606 |0.2892
H25 0.2335 |-0.1001 |0.3377
H26 0.0060 ]-0.0175 ]0.3198
H27 -0.0022 |-0.1194 10.2737
H28 -0.0459 1-0.3511 10.2701
H29 0.0431 ]-0.2942 10.2411
H30 0.1118 ]-0.2782 |0.3606
H31 -0.1170 ]0.0351 ]0.3696
H32 0.0467 ]-0.3485 |0.4096
H33 -0.2543 10.2691 ]0.4432
H34 -0.1353 10.4445 ]0.4589
H35 0.0544 10.0664 10.4241
H36 0.1640 ]0.2598 ]0.4365
H37 -0.2417 10.0673 ]0.4058
H38 -0.2171 10.0017 ]0.4412
H39 0.2698 ]-0.0400 10.2435
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H40 0.3320 ]0.0534 |0.2734
HA41 0.1058 ]0.1381 |0.3420
H42 0.0874 ]-0.4719 |0.2852
H43 -0.1506 ]0.4388 |0.2950
H44 -0.0541 ]0.5810 |0.3377
H45 -0.2055 10.5941 ]0.3310
H46 -0.0797 10.4553 0.3782
H47 -0.2106 10.5460 |0.3796
H438 -0.3210 ]0.3680 |0.3662
H49 -0.1958 10.2728 0.3734
H50 -0.2972 10.3381 |0.3195
H51 -0.1983 10.2279 10.3269
H52 0.3544 10.4339 ]0.2980
HS53 0.2791 10.3273 ]0.3822
H54 0.1634 10.4233 [0.3683
HS55 0.4032 0.5053 [0.3835
HS56 0.2799 10.6038 [0.3764
HS57 0.4555 10.5795 [0.3393
HS58 0.3097 10.6065 [0.3283
HS59 0.2013 ]0.3456 [0.3219
H60 0.2977 10.2420 [0.3345

ITapamerpsl dieMeHTapHO# stuetiku st komruiekca 1:1 remurugparta L-npomna, H.5-2 1,

ynoMsHyThI Hike B TaOnuue 17.

TABJIMLIA 17
Jannbie JaementapHoi situelikn s Coennnenns I Komnuekca ¢

L-npoannom I'emuruapara ®@opmbr H.S-2

®opma (")FC a(A) | bA) | cA) | « Be 7° 218G Vm | R pacu.

H.5-2 [-40 |11.539]10.199 |23.183 |103.96|97.16 |90.25 |4 |P; |656 .06 ]1.349

T = temn. (°C) ana kpuctamiorpadUUecKUX NAaHHBIX

Z' = KOJM4YeCcTBO MOJIEKYJI TperapaTa Ha ACHMMETPHUHYIO STYEHKY
Vi =V (snemeHnTapHas siuerika) / (Z MOJIEKyJI mpenaparta Ha s4eiKy)
R = ocrarounsii nanekc (I> 2curma (1))

D pacu. = BelunCIIeHHAsI IUIOTHOCTH KPHCTAILIA

SG = npocrpaHcTBEeHHAs Tpynma

B Tabmuue 18, nmpuBeneHHOW HIDKE, MPEACTABICHBI MO3ULHOHHBIE MapaMeTpPbl s
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remuruapata L-nponuna 1:1 dopmer H. 5-2 1.
TABJIULIA 18

Taommua @paxkuuonasix Atomubix Koopaunar nis Coennnenns 1j Komnaexca

I'emurnaparta 1:1 ¢ L-nposmnom ®opmebt H.5-2 npu T = -40°C

Atom X Y Z
Cl1 -0.3207 10.2999 [0.1007
02 -0.0812 10.4445 |[0.3860

03 0.1266 10.3986 [0.5119
04 0.0226 10.1123  [0.3131
05 0.1988 10.2024 ]0.4116
Co6 -0.0400 |0.4518 ]0.4471
C7 0.0829 10.3978 [0.4505
C8 0.0836 |0.2539 ]0.4134
09 0.0185 |0.6897 10.4693
C10 0.0320 10.2460  [0.3495
Cl11 -0.1475 10.3075 ]0.2867
C12 -0.0536 ]0.5937 [0.4833
C13 -0.2858 ]0.1976 [0.1996
014 -0.1314 ]-0.4139 [0.0970
C15 -0.0913 ]0.3083  [0.3494
Cl16 -0.2316 ]0.2099 [0.2582
C17 -0.1691 ]0.4011 [0.2002
C18 -0.1786 |-0.0508 [0.1507
C19 -0.3006 |-0.0480 [0.1494
C20 -0.3629 |-0.1768 [0.1287
C21 -0.1830 |-0.2916 ([0.1133
C22 -0.1179 10.4052 [0.2576
C23 -0.1249 ]-0.1696 [0.1325
C24 -0.2541 ]0.3000 [0.1727
C25 -0.3658 |0.0787 [0.1687
C26 -0.3038 |-0.2938 [0.1114
C27 -0.0150 |-0.4216 [0.0824
C28 -0.0248 |-0.4143 [0.0214
CL29 [0.6985 [0.3144 ]0.9332
030 0.9914 10.4113 [0.6104
031 0.7834 10.1123  [0.6447
032 0.8541 10.4766 [0.7040
C33 0.7408 10.2570 [0.7376
034 09142 10.1720 [0.5162
035 0.7084 |-0.1271 [0.5485
C36 0.7611 0.2500 [0.6736




037 0.8359 ]0.9717 [0.9453
C38 0.7967 10.0998  [0.5824
C39 0.8661 10.3408 [0.6732
C40 0.8113 |-0.0517 [0.5552
C41 0.6608 10.3487 [0.7637
C42 0.8842 10.3295 [0.6081
C43 0.7928 10.2013  [0.8324
C44 0.6478 10.3693  [0.8244
C45 0.9041 0.1825 [0.5787
C46 0.7116  10.2945 [0.8580
C47 0.7693 10.8565 [0.9247
C438 0.6523 10.6699 [0.9393
C49 0.6372 10.6130 [0.8784
C50 0.6886 10.6798 [0.8418
C51 0.8079 |0.1861 ]0.7731
C52 0.7539 |0.8018 ]0.8657
C53 0.7171 ]0.7906  [0.9638
C54 0.8594 11.0293  [1.0095
CS55 0.5690 10.4784 ]0.8512
C56 0.9344 |1.1572 |1.0187
CL57 ]0.1318 [0.2860 0.9213
058 0.2325 10.1474 [0.6392
059 0.3774 10.4788 [0.7078
060 0.3769 0.1826 [0.5107
061 0.5074 10.3673 [0.6076
C62 0.2155 0.2845 [0.7366
C63 0.2440 ]0.2856 [0.6735
Co4 0.2590 ]0.1866 [0.7641
C65 0.3642 10.3439 [0.6737
C66 0.1310 ]0.6369 [0.8752
C67 0.3659 ]0.1865 [0.5718
C68 0.2203 |-0.0149 [0.5444
C69 0.2495 10.6414 [0.8737
C70 0.2339 ]0.1891 [0.8206
C71 0.2440 10.1366 [0.5760
C72 0.2691 0.8826 [0.9099
C73 0.3878 10.3310 [0.6097
C74 0.0797 10.7646 [0.8952
C75 0.1225 ]0.3883 [0.8232
076 0.0935 |-0.0372 [0.5272
C77 0.1466 10.3834 [0.7646
C78 0.1643 10.2886 [0.8500
C79 0.3160 0.7598 [0.8907
080 0.3243 ]1.0074 [0.9263
C81 0.0564 10.5089 [0.8537
C82 0.1501 ]0.8831 [0.9123
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C83 0.4517 ]1.0168 [0.9429
C84 0.4736 |1.0085 [1.0039
CL85 [0.2353 [0.2852 |0.0943
086 0.4643 10.4578 [0.3847
087 0.6924 10.1640 [0.4142
C88 0.4307 10.3235 [0.3510
089 0.6471 10.3804 [0.5135
C90 0.5401 10.2370 [0.3503
091 0.4314 10.6909 [0.4760
C92 0.5025 10.4655 [0.4471
C93 0.3782 10.3234  [0.2879
09%4 0.3688 |-0.3850 [0.0770
C95 0.2412 10.2163 [0.2011
096 0.5177 10.1054 [0.3143
C97 0.5871 10.2380 [0.4145
C98 0.5309 |0.6092 10.4771
C99 0.6100 10.3805 [0.4525
C100 [0.3806 |0.3946 [0.1963
C101 [0.2856 10.2342 ]0.2611
C102 [0.3122 |-0.2671 [0.0968
C103  [0.1491 0.1041 [0.1716
C104 ]0.2436 |-0.2032 |0.0581
C105 |0.2886 |0.3016 |0.1694
C106 [0.3259 |-0.2129 ]0.1566
C107 ]0.4243 ]0.4052 0.2556
C108 |0.1916 |-0.0835 |0.0830
C109 [0.3595 |-0.4411 [0.0145
C110 [0.2039 |-0.0262 [0.1455
Cl111 ]0.2741 |-0.0939 ]0.1807
Cl112 ]0.4263 |-0.5693 ]0.0039
0113 ]0.6465 [0.6039 ]0.6797
0114 ]0.7349 ]0.7473 |0.6386
N115 [0.4575 [0.7439 |0.6955
Cl16 |0.6529 [0.7073 0.6592
C117 |0.5581 [0.9376 |0.6856
C118 ]0.4708 [0.8468 ]0.7558
C119 ]0.5406 |0.7887 |0.6584
C120 |0.5558 [0.9548 0.7523
0121 |0.1830 [0.6331 ]0.6898
0122 ]0.2453 [0.7852 0.6450
N123 [-0.0372 [0.6985 |0.6789
C124 ]0.0468 [0.7797 0.6565
C125 [0.0382 [0.9228 0.6945
C126 |0.1683 [0.7269 ]0.6638
C127 ]0.0337 [0.8955 ]0.7569
C128 |-0.0365 [0.7591 ]0.7436
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N129 [-0.3701 |-0.1217 ]0.3442
C130 [-0.1562 [-0.1273 ]0.3652
0131 [-0.1554 [-0.0439 [0.3345
0132 |-0.0663 [-0.1700 ]0.3912
C133 |-0.2876 [-0.3360 |0.3362
C134 |-0.2710 [-0.1891 |0.3727
C135 [-0.3924 |-0.1926 |0.2793
C136 |[-0.3216 [-0.3192 ]0.2720
0137 [0.4232 |-0.1933 |0.3831
0138 [0.3366 |-0.0501 ]0.3332
C139 |0.2187 [-0.2024 ]0.3678
N140 [0.1226 |-0.1310 ]0.3394
C141 [0.3337 |-0.1410 ]0.3604
Cl142 |0.1992 |-0.3502 ]0.3341
C143 |0.1599 |-0.3386 |0.2693
C144 |0.0885 |-0.2109 ]0.2771
0145 [0.2926 10.5997 [0.5452
0146 [0.5342 |-0.0128 [0.4878
H150 [-0.0975 [0.3899 0.4641
H151 [0.1418 [0.4590 0.4337
H152 [0.0313 [0.1936 0.4337
H154 [0.0862 [0.3044 ]0.3298
H155 |[-0.1430 |0.6195 ]0.4745
H156 [-0.0310 [0.5943 ]0.5295
H157 |[-0.1495 ]0.2477 ]0.3663
H158 [-0.2539 [0.1367 ]0.2824
H159 [-0.1435 [0.4768 ]0.1772
H160 [-0.1255 [0.0440 ]0.1660
H161 [-0.4573 [-0.1862 ]0.1271
H162 [-0.0551 [0.4859 ]0.2809
H163 [-0.0294 [-0.1642 ]0.1321
H164 [-0.4249 [0.0580 ]0.1988
H165 [-0.4172 [0.0974 ]0.1293
H166 [-0.3545 [-0.3888 ]0.0944
H167 [0.0443 [-0.3425 ]0.1127
H168 [0.0247 [-0.5195 ]0.0867
H169 |0.0584 [-0.4150 ]0.0027
H170 |[-0.0829 |-0.4910 |-0.0091
H171 [-0.0634 [-0.3139 ]0.0169
H176 [0.6840 [0.2850 ]0.6494
H177 [0.7179 [0.1342 ]0.5591
H178 [0.9431 [0.3006 ]0.6953
H179 [0.8770 [-0.0884 ]0.5846
H180 [0.8408 [-0.0648 ]0.5117
H181 [0.6098 [0.4044 ]0.7359
H182 [0.8091 [0.3693 ]0.5861
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H183 [0.8427 ]0.1385 ]0.8583
H184 [0.9803 [0.1446 ]0.6000
H185 [0.6091 [0.6187 ]0.9683
H186 [0.6794 [0.6399 ]0.7942
H187 [0.8728 [0.1192 ]0.7530
H188 [0.7902 [0.8541 ]0.8361
H189 [0.7271 [0.8353 ]1.0122
H190 [0.7735 [1.0569 |1.0277
H191 [0.8986 [0.9597 ]1.0334
H192 [0.5005 [0.4927 ]0.8176
H193 [0.5288 ]0.4505 ]0.8873
H194 ]0.9545 [1.2094 |1.0658
H195 [1.0166 [1.1315 |1.0008
H196 [0.8915 [1.2288 ]0.9952
H200 [0.1797 [0.3464 0.6531
H201 [0.3128 [0.1093 0.7423
H202 ]0.4283 [0.2823 0.6914
H203 [0.4309 [0.1186 |0.5873
H204 [0.2676 |-0.0437 [0.5075
H205 [0.2503 |-0.0734 ]0.5778
H206 [0.2938 [0.5478 |0.8573
H207 [0.2667 [0.1115 |0.8435
H208 |[0.1813 [0.2008 ]0.5579
H209 [0.3311 [0.3978 ]0.5902
H210 [-0.0167 [0.7728 ]0.8951
H212 [0.1131 [0.4619 ]0.7424
H213 [0.4107 [0.7527 ]0.8914
H214 [0.0235 ]0.4869 ]0.8923
H215 [-0.0164 [0.5268 ]0.8227
H216 |[0.1131 |0.9807 ]0.9295
H217 [0.5000 [0.9375 ]0.9142
H218 [0.4930 [1.1146 ]0.9386
H219 [0.5658 |1.0153 |1.0225
H220 [0.4299 [1.0899 ]1.0326
H221 [0.4370 [0.9127 ]1.0082
H223 [0.3659 [0.2811 ]0.3724
H225 |0.6059 [0.2835 ]0.3311
H227 [0.4295 ]0.4306 ]0.4673
H229 [0.5247 [0.1893 ]0.4346
H230 [0.5953 [0.6489 ]0.4536
H231 [0.5686 [0.6221 ]0.5232
H232 [0.6812 [0.4246 ]0.4357
H233 [0.4161 [0.4554 ]0.1692
H234 [0.2450 [0.1769 ]0.2870
H235 [0.0958 [0.0890 ]0.2045
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H236 [0.0943 ]0.1338 ]0.1355
H237 ]0.2331 [-0.2409 ]0.0101
H238 [0.3791 [-0.2651 ]0.1858
H239 [0.4960 [0.4787 ]0.2767
H240 [0.1390 [-0.0325 ]0.0529
H241 [0.2692 [-0.4672 ]-0.0046
H242 |0.3958 [-0.3734 |-0.0080
H243 [0.2899 [-0.0523 ]0.2290
H244 10.4221 [-0.6177 ]-0.0443
H245 [0.5184 [-0.5490 ]0.0216
H246 [0.3917 [-0.6427 ]0.0251
H248 [0.4793 ]0.6449 ]0.7024
H249 [0.6424 [0.9714 ]0.6756
H250 [0.4899 [0.9910 ]0.6668
H251 [0.3871 [0.8958 0.7636
H252 ]0.4974 [0.8010 0.7924
H253 ]0.4998 [0.7712 0.6119
H254 ]0.6437 0.9322 |0.7755
H255 [0.5346 |1.0526 |0.7757
H257 [-0.1244 [0.7021 0.6547
H258 [0.0245 [0.7713 |0.6086
H259 [0.1125 [0.9882 0.6931
H260 [-0.0412 [0.9702 ]0.6791
H261 |[0.1221 [0.8814 ]0.7786
H262 |[-0.0061 [0.9737 ]0.7872
H263 |[-0.1266 [0.7806 ]0.7533
H264 [0.0003 [0.6937 ]0.7698
H265 |[-0.4482 [-0.1282 ]0.3648
H267 [-0.2055 [-0.3921 ]0.3406
H268 [-0.3541 |-0.3919 ]0.3515
H269 [-0.2776 [-0.1726 ]0.4197
H270 [-0.4835 [-0.2219 ]0.2664
H271 [-0.3651 [-0.1301 ]0.2520
H272 [-0.2450 |-0.3036 ]0.2505
H273 [-0.3737 [-0.4037 ]0.2429
H275 [0.2126 [-0.1876 ]0.4150
H276 [0.0471 [-0.1254 ]0.3631
H277 [0.2819 [-0.4071 ]0.3370
H278 [0.1354 |-0.4038 ]0.3515
H279 (0.2344 [-0.3225 ]0.2459
H280 [0.1069 [-0.4219 ]0.2420
H281 |[-0.0019 [-0.2405 ]0.2681
H282 [0.1098 [-0.1545 ]0.2449
H40 -0.0494 10.0591 [0.3246
H50 0.2411 ]0.2106 [0.4570
H30 0.1948 10.4772 [0.5288
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HO0O -0.0304 10.7367 [0.4370
H910 [0.4288 |0.7378 ]0.4387
H890 [0.5701 |0.3737 ]0.5359
H870 [0.7447 |0.1972 ]0.4579
H960 [0.4441 0.0598 [0.3281
H320 [0.7685 |0.5088 [0.6888
H30 1.0223  [0.3832 ]0.5666
H34 0.9788 10.0971 [0.5019
H350 [0.7109 |-0.1813 ]0.5836
H600 [0.4380 |0.1072  [0.4941
H61 0.5322  10.4602  [0.6402
H590 [0.2991 |0.5325 ]0.6984
H76 0.0757 1-0.1438 [0.5063
H29N [-0.3483 |-0.0232 ]0.3484
H40N [0.1520 |-0.0373 [0.3393
HI15N [0.3746 |0.7405 ]0.6748
H23N [-0.0113 |0.6018 [0.6728
H946 0.4919 |-0.0828 (0.4471
HI1W [0.2742 |0.6734 ]0.5848
H846 0.6016 |-0.0665 ]0.5089
H2W [0.3486 |0.6479 ]0.5212

MOJIE3BHOCTDb U KOMBUHAIINU
A. Ilone3noctn

CoenuHeHne Hacrosiiero u300peTeHuss o0sagaer aKTHBHOCTBIO  MHTHOUTOPOB
HATPUI3ABUCUMBIX  MEPEHOCUYMKOB  TJIIOKO3bI, HAWIAEHHBIX B  KUIIEYHHKE M  TOYKE
MJIEKOMUTAIOIIKNX. [IpEAnOYTHTENBHO, COeAUHEHHE MO H300PETEHHIO SIBJSIETCS CENEKTHBHBIM
UHTHOUTOpPOM peHanbHON akTUBHOCTH SGLT2 M mO3TOMY MOXKET HCIOJIBb30BATHCS MPH JIEUEHUH
3a00JIeBaHUIA UJTH PACCTPOMCTB, CBSI3aHHBIX C aKTUBHOCTBIO SGLT2.

COOTBETCTBEHHO,  COEOMHEHHWE  HACTOSILIEr0o  M300peTeHUs:  MOXKHO  BBOJHTH
MJICKONUTAIOIINM, TMPEANOUYTUTEIbHO JIIOAAM, [UIS JIEYEHUS Pa3HOBHOHOCTH COCTOSHHU W
PacCTpOICTB, BKJIFOYAsi, HO HE OrPAHHYMBASICh, JICUCHHE WIH 3aE€P)KKy MPOTPECCHPOBAHUS HIIA
Havaja guabera (Bximtouas Tum [ w Tunm II, CHMKEHHYIO TOJIEPAHTHOCTH K TJIFOKO3E,
WHCYJMHPE3UCTEHTHOCTh M OCJIOKHEHHs auabera, Takue Kak HeppomaTus, PEeTHHOMATHS,
HEBpPONATHsI M KAaTapakTa), TUMEPrIIMKEMUIO, THIEPHHCYJIMHEMHUIO, THIIEPXOJIECTEPUHEMHUIO,
OUCIUNUAIEMUIO, TIOBBIIIEHHBIE YPOBHH JKHPHBIX KHCJIOT JIH T[JIMIEPUHA B  KPOBH,
THNEePIUNUAEMHUIO, THIEPTPUTIIMIEPUIEMHUIO, OXHPEHUE, JIeYeHHe paH, HWIIEMHUI0 TKaHEeH,

atepockiiepo3 u runeptoHuto. (CoenuHeHHE HACTOSILIErO H300pPEeTEHHsT MOXKET TaKKe
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HCIOJIB30BATHCS, YTOOBI YBEJTUUUTE B KPOBU YPOBHH JIMIION POTEHHA BBICOKOH motHocTu (HDL).

Kpome Ttoro, cocrosiHusi, 3a0o/ieBaHUSI U pPACCTPOICTBA, BCE BMECTE HA KOTOPBIE
cceutatoTess  kak Ha "Cunzmpom X" wim Metabomuueckuin CHHAPOM, KaK JETAJBHO OMKMCAHO B
Johannsson, J. Clin. Endocrinol. Metab., 82, 727-34 (1997), MOXHO J€YUTb, HCIOJIB3YS
COeIMHEHNEe HACTOSIIEro H300pEeTeHusI.

Kpucrammueckue coemunenus (S)-PG (SC-3) (Ia), (R)-PG (SD-3) (Ib), SA-1 (Ic), SB-1
(Id), SB-2 (Ie) xommiekc 1:2 L-npomna ¢opwmer 3 (Th), xommnekc 1:1 L-nponmuna ¢popmer 6 (I1),
kommiekc 1:1 L-mponuna remurunapata dopmsr H.5-2 (Ij) u xommiekc 1:1.3 L-pennnananuna
¢dbopmer 2 (Ik) MOKHO BBOOUTH B JOBMPOBAHHBIX (hOpMAX U B JO3MPOBKAX, Kak packpeito B US 6
515 117, packpeiTie KOTOPOrO MOJHOCTHIO BKJIIOUEHO B HACTOSIIYIO 3asIBKY B KAUECTBE CCBIIKH.
B. KomOunanun

Hacrosimee wu3oOpereHune BKIIKOYaeT B Mpenesiiax ero oObema (hapManeBTHUECKHE
KOMITO3HUIIMH, BKJIIOYAIOLIHE aKTUBHBI KOMIIOHEHT, TepaneBTH4YecKd 3(P(eKTHBHOE KOIMUECTBO
coemuuenus Gpopmysl I, Brtrouas (S)-PG (dpopma SC-3, 1a), (R)-PG (dpopma SD-3, Ib), SA-1 (Ic),
SB-1 (Id), SB-2 (Ie), kommuexc 1:2 L-npomuna dopmst 3 (Ih), kommnexc 1:1 L-nposmna ¢popmsr 6
(I1), xommekc 1:1 L-npommna remuruapata opmsel H.5-2 (1)) u kommieke 1:1.3 L-penunnananuna
¢dopmer 2 (Ik), ogHO wiu B KOMOMHAIUK C (PapMALEBTHYECKHM HOCHUTEJIEM KM pa30aBUTENIEM.
Heo0Osi3aTensHo, COeQMHEHHE HACTOSIIEr0 H300pETEHHsT MOMKET HCIONb30BATECS B BHJE
WHIMBHUIYAJILHOTO JIEUEHHS] WJIM HCIOJIb30BATHCS B KOMOMHALMUA C OOHUM HJIM HECKOJBKUMH
OPYTUMH TEPANeBTHUYECKUMHU areHToM(amHu ).

Hpyrue "TtepaneBtuueckue areHT(bl)" MOAXOMAINNME IS KOMOHHALMH C COEOUHEHUEM
HACTOSILIIET0 H300pEeTeHHs, BKIIIOUAIOT, HO HE OrPAaHHYHBAsCh, W3BECTHBIE TEPANEBTHUECKHE
areHThI, MOJIE3HbIE B JIEYEHUH BBIMIEYMIOMSHYTBIX PACCTPOWMCTB, BKIIIOUAs: aHTHAMAOETHUYECKHE
areHThl, aHTUTHIIEPrJIHIEMUYECKHE areHThl; THIOMHITHAEMUYECKHe/ I ITHAMOHNKAIOIINE areHThI,
areHTbl TPOTHB OXKUPEHHS, NPOTHBOIMIIEPTOHHYECKHE AareHThl M CYNPECCHBHBIE CPEACTBA
anmneTuTa.

IIpumepsl TOOXOMSIIINX AHTHAMAOETHUECKUX Ar€HTOB ISl MCIOJIb30BAHUS B KOMOMHALIUH
C COeNMHEHHEM HACTOALIEr0 W300pETeHHs BKIIIOYAIOT OMryaHuael (Hampumep, MeTHOpMUH U
beHbopMIH), UHrHOUTOPBI TIIOKO3HMOA3bl (HAMpUMeEp, akap0o3a WM MHTJHMTON), HHCYJUHBI
(BKJIFOUAsT CPEACTBA, YCHUJIMBAKOIIKME CEKPELHI0O HHCYJIMHA, WIH CEHCHOWIM3aTOPhl WHCYJIMHA),
MErNIMTHHUL (HAMpHUMep, peMmarjuHuf), CyJb()OHUIMOUYEBHHBI (HAMPUMEp, TJIMMENUpPHL,

rMOypua, TJUKIA3ui, XJIOPNPONaMUi ¢ T[JIUNH3UA), KOMOWHAIMH OuryaHun/Taudypun
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(nampumep, Glucovance® (I'nrokoBaHC)), THA3OIMAWHAMOHBI (HAPHUMEpP, TPOTJIHTA30H,
POCUTJIUTA30H M MHOININTAa30H), aroHUCThl PPAR-anbga, aronmcter PPAR-ramma, nBoiiHbie
aronuctsl PPAR  anbda/ramma, wHrubutopel  rimkoreHdochopunasbl,  HHTHOHUTOPHI
cesi3pIBatolero Oenka skupHoH kuciotel (aP2), rmokaronnomo6noro nemnrupa-1 (GLP-1) wmm
npyrue arouuctsl penentopa GLP-1 u uaruburtops! aunentuauinentuaassl [V (DPP4).

ITonaraercsi, uto ucmonb3oBaHue coeauHeHuss Gopmynbl | B komOuHammu no kpanHen
Mepe C OOHMM WJIHM HECKOJIbKMMHU APYTUMH aHTuAnabeTHueckuMu areHToM(amu) obecrednBaer
aHTHrUneprimueMudeckui 3¢ dekr, 6osblIe, YeM 3TO BO3MOXKHO OT KaKIOrO B OTAEIBHOCTH H3
STHX JIEKAPCTB, OJHUX U Oosblie, ueM OObeIWHEHHbIe aJTUTHBHBIC AHTUTHIIEPTIIMLIEMHYECKUe
3¢ dexThl, Mpon3BeneHHbIe ITHMH JIEKAPCTBAMH.

Hpyrue noaxozasiye THA30u IHHANOHBI BKIIIOYaroT Mitsubishi's MCC-555 (packpeIThlii B
US 5 594 016), daparaurazap dupmer Glaxo-Wellcome (GI-262570), surnurtason (CP-68722,
bupmsr Pfizer) wn naprimrason (CP-86325, ¢upmer Pfizer, uzarnmurazon (MIT/J&J), pernurasap
(JTT-501) (JPNT/P&U), pusoraurtazon (R-119702) (dpupmer Sankyo/WL), muparmytun (NN-
2344) (dupmbr Dr. Reddy/NN) wmm (Z)-1,4-6uc-4-[(3,5-muokco-1,2,4-okcaaua3onuaus-2-
unmeti)|penokcuOyr-2-en (YM-440, pupmbr Yamanouchi)).

IIpumepsr aronucroB PPAR-anbda, arouucros PPAR-ramMmma u nBoiiHbix arouuctos PPAR
anba/raMma BKJIOYAIOT Myparjiurasap, mnemuriutasap, tecarmmrtazap AR-H039242 ¢dupmbr
Astra/Zeneca, GW-501516 (pupmsr Glaxo-Wellcome), KRP297 (pupmsr Kyorin Merck) a takske
packpeiTeie B Murakami et al, "A Novel Insulin Sensitizer Acts As a Coligand for Peroxisome
Proliferation - Activated Receptor Alpha (PPAR alpha) and PPAR gamma. Effect on PPAR alpha
Activation on Abnormal Lipid Metabolism in Liver of Zucker Fatty Rats", Diabetes, 47, 1841-
1847 (1998), WO 01/21602 u B US 6 653 314, packpbITHe KOTOPBIX MOJHOCTHIO BKJIIOUEHO B
HACTOSIIYIO 3asBKy B Ka4yeCTBE CCBUIKH, WCIIOJIB3YSl JO3bI, TaKHE K€, KaK TaM H3JI0KEHO, IIe
COEIMHEHHsI, ONpenesseMble KaK MPEANOYTUTENbHBIE, MPEINOYTHTEIbHBI JJIS1 UCIOJIb30BAHUS B
HACTOSIIIIEH 3asIBKE.

Ionxonsimue WHruOUTOPHI aP2 BKIIOYAIOT PACKPHITBIE B aMEPHUKAHCKOW 3asiBKe No
09/391,053, nonanuoit 7 centsiops 1999 u B amepukanckoii 3asiske Ne 09/519,079, nonmanuou 6
mapra 2000, ucnons3ys 403bl, KAK B HUX YKa3aHO.

Monxonsue unrnoutopsl DPP4 BrirouaroT packpeiteie B WO 99/38501, WO 99/46272,
WO 99/67279 (PROBIODRUG), WO 99/67278 (PROBIODRUG), WO 99/61431
(PROBIODRUG), NVP-DPP728A (I-[[[2-[(5-unanonupuauH-2-11)aMHAHO |3THJI |aMHHO |al e T |-
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2-mano-(S)-muppommaun) (Novartis) kak packpsito Hughes et al, Biochemistry, 38(36), 11597-
11603, 1999, TSL-225 (tpuntodui-l,2,3,4-Terparuapon30XuHOMHH-3-KapOOHOBAsT KHUCJIOTa
(packpeitass Yamada et al, Bioorg. & Med. Chem. Lett. 8 (1998) 1537-1540), 2-
UAHOMUPPOJIMAUIBI U 4-IIUAHOMUPPOIUANEI, Kak packpbito Ashworth et al, Bioorg. & Med.
Chem. Lett., Vol. 6, No. 22, pp. 1163-1166 and 2745-2748 (1996), coenunenus, packpbiteie B US
Ne 10/899,641, WO 01/68603 u B US 6 395 767, ucnonb3ys OO3MPOBKH KaK H3JIO0KEHO B
BBILIEYIIOMSHYTHIX CCBIJIKAX.

Hpyrue momxopsiue MerJUTHHUAABI BKIO4YaroT HaterjumHuna (Novartis) mmm KAD1229
(PF/Kisset).

[Ipumeprl NOAXOASAIIMX AHTHTUOEPIVIMLEMHUYECKHX areHTOB Ui HCHOJb30BAaHUS B
KOMOMHAIINU C COEANHEHNEM HACTOSIIEro H300peTeH sl BKIIIOYAIOT ITFOKAroHMoA00HbIH MenTui-
1 (GLP-1), takoit kak GLP-1(1-36)amun, GLP-1(7-36)amun, GLP-1(7-37) (xax packpeito B US 5
614 492), a taoke Takoit kak skceHatun (Amylin/Lilly), LY-315902 (Lilly), MK-0431 (Merck),
muparaytun (NovoNordisk), ZP-10 (Zealand Pharmaceuticals A/S), CJC-1131 (Conjuchem Inc) u
coemuHenus, packpeiteie B WO 03/033671.

IIpumMepbl MOAXOMSIIUUX  THIIOJUMHAEMUYECKUX/JIUIHAMOHIDKAIOIIAX ~ areHTOB ISl
UCIIOJIb30BAHUS B KOMOMHAIIMK C COEMHEHHEM HACTOSIIEro M300peTeHUs BKIIOYAIOT OJUH HIIH
oonee naruoutTopoB MTP, unruburopor penykrassi HMG CoA, HHrHOMTOPOB CKBAJIEHCHHTA3BI,
npou3BOAHBIX (uOpoeBor KHCIOTEI, HHrUOMTOPOB ACAT, HHrHOUTOPOB JIUIIOKCUI€HA3BI,
UHruOUTOPOB abCcOpOIUN XO0JIeCTEpUHA, UHIUOUTOPOB coTpaHcmoprepa Na'/kenunas Kuciora,
aKTHBATOPOB AaKTUBHOCTH penentopa LDL, CekBeCTpaHTOB JKEMYHBIX KHCJIOT, OEJIKOB-
nepeHoCunkoB 3¢upoB xonecrepuna (Hampumep, unrudutoper CETP, takue kak Topuerpamnud
(CP-529414, Pfizer) u JTT-705 (Akros Pharma)), aronncros PPAR (kak ommcano BbIe) w/uiu
HUKOTHHOBOW KHCJIOTBI U €€ MPOU3BOIHBIX.

HNurubutoper MTP, koTOpbIE MOTYT HCIOJBH30BATHCS KAK OMHCAHO BBILIE, BKJIIOYAIOT
packpeiteie B US 5 595 872, US 5 739 135, US 5 712 279, US 5 760 246, US 5 827 875, US 5 885
983 u US 5 962 440.

HNurubutopet HMG CoA penykTassl, KOTOpble MOTYT HCIOJIb30BATECS B KOMOMHALIUU C
omHuM wiH Oosee coemuHeHMsIMH (hopMymbl I, BKIIIOYAIOT MEBACTATHH M COOTBETCTBYIOLIHE
coequHenns, kak packpbito B US 3 983 140, noBactaThH (MEBHHOJIMH) M COOTBETCTBYIOLIHE
coenuHeHus, kak packpeito B US 4 231 938, mpaBacTaTHH M COOTBETCTBYIOLINE COEAWHEHHS,

Takue Kak packpbiTeie B US 4 346 227, cuMBacTaTHH U COOTBETCTBYIOIIME COETUHEHHs, Kak
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packpbito B US 4 448 784 u 4 450 171. Hpyrue unrudutopst HMG CoA penykTtassl, KOTOpbIE
MOTYT HCIOJb30BAThCS B HACTOSLICH 3asBKe, BKJKOYAIOT, HO HE OrPaHHYMBAsCh, (PIyBACTATHH,
packpeitel B US 5 354 772, uepuBacratuH, kak packpeito B US 5 006 530 u 5 177 080,
aTopBacTaThH, Kak packpeiTo B US 4 681 893, 5 273 995, 5 385 929 u 5 686 104, arapactaTuH
(nucBacratua upmer Nissan/Sankyo (NK-104)), kak packpsito B US 5 011 930, Bucactatun
(dupmbr Shionogi-Astra/Zeneca (ZD-4522)), xak packpeito B US 5 260 440 u cOOTBETCTBYIOLIHE
coemuHeHus1 cTtaThHa, packpeitele B US 5 753 675, anamorm nupasona NPOU3BOIHBIX
MEBAJOHOJIAKTOHA, Kak packpeito B US 4 613 610, ananord wWHAEHA NPOUZBOIHBIX
MEBAJIOHOJIAKTOHA, KakK packpbiTo B 3asBke WO 86/03488, 6-[2-(3amerneHHblii muppod-l-
WJT)aJIKIJT)IUPAH-2-OHbI U UX NPOH3BOAHBIE, Kak packpbiTo B US 4 647 576, SC-45355 ¢dupmsl
Searle (mpowsBogHOe 3-3aMEIEHHOW NEHTAHAMOBON KHCJIOTHI) AMXJIOpPALIETaT, AaHAJIOTH
UMH1a30J1a MEBAJIOHOJIAKTOHA, KaKk packpeITo B 3assBke WO 86/07054, nmpoussoaubie 3-kapOoKcu-
2-ruapoxcunponanGocGoHOBOM KHCIOTHI, KaK PACKPBITO BO (ppaniy3ckom naternte FR 2 596 393,
2,3-nu3aMereHHble MPOU3BOAHBIE MUPPOa, GypaHa u TuodeHa, kak packpsito B EP 0221025,
Ha(THIbHBIE AaHAJIOTH MEBAJIOHOJAKTOHA, Kak packpeito B US 4 686 237, oxraruapoHadTanuHsl,
Takue Kak packpeIThl B US 4 499 289, keToaHa/IOTH MEBHHOJIMHA (JIOBACTATHH), KaK PACKPHITO B
EP 0142146 A2, u XWHOJMHOBBIE M MTUPHANHOBBIE TPOU3BOAHBIE, KaK packpeiTo B US 5 506 219
u 5 691 322,

IIpenmouruTeNnbHble THMOIUMUAEMUUECKHE areHThl MPEACTABISIOT COOOH MpaBaCTaTHH,
JIOBACTATHH, CHMBACTATHH, aTOpBacTaTHH, ()JIyBaCTATHH, IEPUBACTATHH, aTaBaCTATUH U ZD-4522.

Kpome Toro, coenunenust (HocpuHOBOW KUCTOTHI, Moyie3Hbie B umHruOuposanun HMG
CoA penykraspl, Takue kak packpeiTel B GB 2205837, sBnsiorTcs NOAXOOALUMHU JUIS
HCIOJIB30BAHKS B KOMOMHALIUN C COEAMHEHHUEM HACTOSIIErO H300PETEHUS.

HNHruOuTopsl CKBaJIEHCHHTA3bI, MOIXOISINNE Ui UCIOJIb30BAHKS B HACTOSIIEH 3asBKe,
BKJIIOYAIOT, HO HE OrpaHHunBasch, o-hochoHocyabdponatel, packpeiteie B US 5 712 396,
packpeiteie B Biller et al, J. Med. Chem., 1988, Vol. 31, No. 10, pp. 1869-1871, Bkmouas
uzonpenoun (pochununmerun)pochoHaT, a TaKKe ApPYrHe H3BECTHbIE HWHIHOUTOPHI
CKBaJICHCHUHTA3bl, Hampumep, kak packpeito B US 4 871 721 u 4 924 024 u B Biller, S A,
Neuenschwander, K., Ponpipom, M.M., u Poulter, CD., Current Pharmaceutical Design, 2, 1-40
(1996).

Kpome Toro, npyrue MHrHOMTOpPBI CKBAJIEHCHHTA3bI, TOAXOMSIINE [UTsl HCIOIb30BAHUS B

HACTOSIIIEN 3asBKe, BKIIIOUAIOT TeprneHounnupodocdatel, packpoiteie B Ortiz de Montellano et al,
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J. Med. Chem., 1977, 20, 243-249, ¢apueswngudocharuerii aHamor A u
npeckBaiennupodocharueie ananoru (PSQ-PP) xak packpeito B Corey and Volante, J. Am.
Chem. Soc, 1976, 98, 1291-1293, dochunundochonars, packpeiteie B McClard, R W. et al,
JLA.CS., 1987, 109, 5544 u uuknonponansl, packpeiteie B Capson, T.L., PhD dissertation, June,
1987, Dept. Med. Chem. U of Utah, Abstract, Table of Contents, pp 16, 17, 40-43, 48-51,
Summary.

IIpoussonubie (GUOPOEBO KUCIOTHI, KOTOPbIE MOTYT HCIIOJIB30BaThCS B KOMOWHALMU C
coenunenueM ¢Gopmyisl I, BkmouarT denopudpar, rempudposun, kimopudpar, Oesadudpar,
munpodudpaT, KIMMHOGUOPAT U T.I1., MPOOYKOJI U COOTBETCTBYIOLINE COSAUHEHHS, KAK PACKPBITO B
US 3 674 836, npoOykosa u reMmpuOpO3uI NPeamOYTHTEIbHBI, CEKBECTPAHTBI JKETUHONW KHUCIIOTHI,
takue kak xonectupamuH, xonecrurnon u DEAE-Sephadex (Secholex®, Policexide®), a Takxke
munoctabun  (Rhone-Poulenc), Eisai E-5050 (mpomsBomHoe N-3aMeLIeHHOTO 3TAaHOIAMHHA),
umanukcun (HOE-402), terparmpponuncratun (THL), ucturmacranundocdopunxonun (SPC,
Roche), amunonukionexcrpun (Tanabe Seiyoku), Ajinomoto AJ-814 (mpousBoaHOe asyneHa),
meymuaamu (Sumitomo), Sandoz 58-035, American Cyanamid CL-277,082 u CL-283,546
(mM3aMelieHHble MPOW3BOAHBIE MOYEBHHBI), HHUKOTHHOBAs KHCJIOTA, AILMIHAMOKC, anudpay,
HEOMHUIIMH, M-aMUHOCAJTHIMIIOBAs] KUCIOTA, aACIUPHH, MPOU3BOAHBIE MOJH(IHAJUTHIMETHIAMHHA)
takue, Kak packpeito B US 4 759 923, verBepTUYHBI aMUH TOJU(AHAJUTHIIAMETHIAMMOHUS
XJIOPHUI) ¥ HOHEHBI, Takhe Kak packpbiTel B US 4 027 009 u gpyrue M3BECTHbIE MOHUKAIOIINE
CBIBOPOTOYHBIH XOJIECTEPUH areHTHI.

HNurubutop ACAT, KOTOpPBIIi MOXET HCIOJB30BATHCS B KOMOWHALMH C COEIMHEHHEM
dopmyaer I, Brmodaer packpeiteie B Drugs of the Future 24, 9-15 (1999), (Avasimibe); "The
ACAT inhibitor, Cl-1011 is effective in the prevention and regression of aortic fatty streak area in
hamsters", Nicolosi et al, Atherosclerosis (Shannon, Irel). (1998), 137(1), 77-85; "The
pharmacological profile of FCE 27677: a novel ACAT inhibitor with potent hypolipidemic
activity mediated by selective suppression of the hepatic secretion of ApoBlOO-containing
lipoprotein", Ghiselli, Giancarlo, Cardiovasc. Drug Rev. (1998), 16(1), 16-30; "RP 73163: a
bioavailable alkylsulfinyl-diphenylimidazole ACAT inhibitor", Smith, C, et al, Bioorg. Med.
Chem. Lett. (1996), 6(1), 47-50;, "ACAT bhibitors: physiologic mechanisms for hypolipidemic
and anti-atherosclerotic activities in experimental animals", Krause et al, Editor(s): Ruffolo,
Robert R., Jr.; Hollinger, Mannfred A., Inflammation: Mediators Pathways (1995), 173-98,
Publisher: CRC, Boca Raton, Fla.; "ACAT inhibitors: potential anti-atherosclerotic agents",
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Sliskovic et al, Curr. Med. Chem. (1994), 1(3), 204-25; "Inhibitors of acyl-CoA:cholesterol O-acyl
transferase (ACAT) as hypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor
with lipid-regulating activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N'-[(I-phenylcyclopentyl)methyl]ureas with
enhanced hypocholesterolemic activity", Stout etal, Chemtracts: Org. Chem. (1995), 8(6), 359-62,
mm TS-962 (Taisho Pharmaceutical Co. Ltd).

lNnonunuaeMuyeckuii areHT MOXKeT ObITh aKTHBATOPOM aKTHBHOCTH peuentopa LD2,
takoii kak 1(3H)-uzobenzodypanon, 3-(13-ruppokcu-10-okcorerpaneunn)-S,7-mumetokcu-(MD-
700, Taisho Pharmaceutical Co. Ltd) u xonecran-3-oin, 4-(2-nponennn)-(3a, 4a, 5a)-(LY295427,
Eli Lilly).

IIpumepsl MOOXOAAIIEr0 WHrHOHUTOpa abCOPOLMKM XOJEeCTEPUHA MJisi WCIOJIb30BAHUS B
koMOuHauuu ¢ coeauHenuneMm u3oOperenus Bkimovaror SCH48461 (Schering-Plough), a Taxxke
packpsiteie B Atherosclerosis 115, 45-63 (1995) u J. Med. Chem. 41, 973 (1998).

IMpumepbl mOAXOMAIMX HHIHOMTOPOB COTpaHcmoprepa Na'/kemdHas KuciaoTra s
UCIONIb30BaHNsI B KOMOHMHAILMHM C COEAMHEHHEeM WH300peTeHHs BKJIIOYAIOT COEJUHEHHMs, Kak
packpeito B Drugs of the Future, 24, 425-430 (1999).

HNHruburopsl JMIIOKCHI€HA3bl, KOTOPHIE MOTYT MCIOJB30BATECS B KOMOWHALUU C
coemuHenueM ¢Gopmysisl I, BriIrOUaroT WHruOUTOpH 15-munokcurenassr (15-LO), Takue kak
NpOU3BOAHbIE OeH3WMHIa30a, kKak packpeito B WO 97/12615, unrubutoper 15-LO, kax
packpbito B WO 97/12613, uzotrazononsl, kak packpbito B WO 96/38144 u uaruburopsr 15-LO,
kak packpeiTo Sendobry et al "Attenuation of diet-induced atherosclerosis in rabbits with a highly
selective 15-lipoxygenase inhibitor lacking significant antioxidant properties", Brit. J.
Pharmacology (1997) 120, 1199-1206 u Cornicelli et al, "15-Lipoxygenase and its Inhibition: A
Novel Therapeutic Target for Vascular Disease", Current Pharmaceutical Design, 1999, 5, 11-20.

[Mpumepbl MOAXOMSINUX MPOTHBOTUIEPTOHUUECKHX ArEHTOB JUIS HCIOJNBb30BAHUS B
KOMOWHAIIMH C COEOUHEHHEM HACTOSIIEro H300pEeTeHnsT BKJIIOYAOT OeTa-aJpeHepruvecKue
Os0KaTOPHI, OJIOKATOPHI KabIHEBbIX KaHAOB (L-tun u T-Tum; HanpuMep AUITHA3EM, BEPATTAMHUII,
HU(EOUNUH, aMJIOAUNUH U MuOedpaaui), MOYEroHHbIE CpencTBa (HAMpPUMeEp, XJIOPOTHA3ZH,
THAPOXJIOPOTHAZHUI, baymernasum, ruapoQIIyMETHASH], oennpoduymeTnasum,
METIJIXJIOPOTHA3H L, TPHXJIOPOMETHA3H, MOJUTHA3HA, OEH3THA3UA, JTAKPUHOBAS KHCJIOTA,
TpukpuHadeH, XJIOpPTATUAOH, (ypOCEMHI, MYCOJMMHH, OYMETAHHI, TPHAMTPEH, AMIJIOPH]I,

CIIUPOHOJAKTOH), HHrUOUTOpBI peHnHa, nHruoutopsl ACE (Hampumep, kantonpui, 30()eHOMPHII,
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(bO3MHONPHI, SHAJANPWI, LEPAHONPHJI, IMJIA30NPHJ, MAENalpui, IEHTONPUI, XUHAIPHIL,
paMUIIPHII, JM3MHOMPUJI), aHTaroHUCThl peuentopa AT-1 (mampumep, so3aprtaH, upOe3apTas,
Baj3apTaH), aHTaroHucTel pernenrtopa ET (Hampumep, cHTaKCCEHTAaH, aTPCEHTAH M COEIUHEHHUS,
packpeiteie B US 5 612 359 u 6 043 265), iBoiinoii antaronuct ET/AIl (Hanpumep, coeMHeHus,
packpsiteie B WO 00/01389), uaruburtops! HeliTpanbsHOW sHIonentunassl (NEP), mHruOUTOpEI
BazonenTuaassl, (aBoiiHbie UHrHONTOPEI NEP-ACE) (Hanpumep, oManaTpuiat 1 reMOnaTpuiiaT) u
HUTPATBL

IIpuMepr! NOOXOISIIIUX AreHTOB MPOTUB OKUPEHHUs ISl UCIOIb30BAHUS B KOMOWHAIIMH C
COeIMHEHWEM HACTOSIIero H300peTeHusi, BKJIIOYAIOT Oera-3 aApeHepruyecKuil aroHHCT,
UHTUOUTOP JIMMA3bl, HHrUOUTOP OOPAaTHOrO 3axBaTa CEPOTOHMHA (M JOmMamMuHA), Oerta-mpemnapar
tupounHoro peuentopa, aronuctel SHT2C (takue xak Arena APD-356); antaronuctest MCHR|,
takue kak Synaptic SNAP-7941 u Takeda T-226926, aroHucCThI pelEenTOpa MEIaHOKOPTHHA
(MC4R), aHTaroHUCTHI perentopa MeaaHuHKOHIeHTpupyromero ropmona (MCHR) (Takoro kax
Synaptic SNAP-7941 and Takeda T-226926), MOIyJsITOpBI peLenTOpa raJlaHMHA, AHTATOHHCTHI
opexcuna, aronuctel CCK, anrtaronuct NPY1 wmu NPYS, monynstopst NPY2 wu NPY4,
aroHUCThI (haKTOpa BEICBOOOIKIEHUS! KOPTUKOTPOIHUHA, MOAYJISITOPEI THCTAMHHOBOI'O peLenTopa-3
(H3), wunruburtopsr 11-6era-HSD-1, monymnsiTopsl peuentopa aJaWHONEKTHHA, HHTHOHTOPHI
oOpaTHOrO 3axBaTa MOHOAMHHA WJIH AareHThl BBICBOOOXKIEHHS, MOIYJISTOPHI LHJIHAPHOTO
Heiiporpoduueckoro (daktopa (CNTF, Ttaxoit kak AXOKINE® Regeneron), BDNF
(uetiporpoduueckuii (haKTOp TOJOBHOTO MO3ra), MOIYJISITOPHI JIEMTHHA W PELENnTOpa JENTHUHA,
AQHTArOHHUCTHI penenTopa kaHHaOmHompma-1 (taxod kak SR-141716 (Sanofi) wmmm SLV-319
(Solvay)), u/unu aHOPEKTHYECKHI areHT.

Bera-3 anpeHepruueckre aroHHCTBI, KOTOPblE MOI'YT HEOOS3aTEIbHO HCIOIB30BATHCS B
KOMOMHALIMY C COeMHEHHEM HacTosero nzobperenus, smodaror AJ9677 (Takeda/Dainippon),
L750355 (Merck), i CP331648 (Pfizer), unu npyrue m3BecTHble Oera-3 anpeHepruyeckue
aroHUCThI, Kak packpeiTo B US 5 541 204, 5 770 615, 5491 134, 5 776 983 u 5 488 064.

IIpumepsl MHTUOMTOPOB JIMMA3bl, KOTOPbIE MOTYT HeOOS3aTeNbHO HCIOIB30BATHCS B
KOMOWHALMK C COENMHEHHEeM HACTOSIIEro u300peTeHus, BkIouaroT opsmcrat i ATL-962
(Alizyme).

HNuruburtop obpatHOro 3axmeaTa CepoTOHHMHA (M AomamMuHa) (MM aroOHUCTHI PELenTopa
CEepOTOHUHA), KOTOPBI MOYKET HEOOSI3aTENIbHO MCIOJIb30BaThCS B KOMOHHALIMU C COEIUHEHUEM

HacTosiero n3ooperenus, moxer ObiTe BVT-933 (Biovitrum), cuGyrpamuH, Tonupamat (Johnson
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& Johnson) nim akcokun (Regeneron).

Ipumepsr coenuHeHuit 0eTa THPOUOHBIX PELENTOPOB, KOTOPHIE MOTYT HEOOS3aTEIBHO
UCIIOJIb30BATECS B KOMOMHALINK C COENMHEHHEM HACTOSIIEr0 W300pETEHMs, BKIFOUAIOT JINTAH IbI
THPOHIHOTO pelenrtopa, Takue kak packpeiteie B WO 97/21993 (U. Cal SF), WO 99/00353
(KaroB1o) u WO 00/039077 (KaroB10).

HNurnburoper  00paTHOro 3axBata MOHOAMHHA, KOTOPbIE MOTYT HEOOS3aTEIbHO
UCIONIB30BATECS B KOMOWMHAIMHA C COEJUHEHHEM HACTOSINEro H300PEeTeHHs, BKIIFOYAIOT
bendnypamun, npexchendmypamus, QuyBokcamuH, (IyOKCETHH, NapOKCETHH, CEPTPAIUH,
xyopdeHTepMuH, KIOPOPEKC, KIOPTEPMUH, MNHLHIOPEKC, CcHOyTpaMuH, nekcamderamuH,
benTepmuH, HEHUIMPONAHOIAMUH UITH MA3HHIOJI.

AHOPEKTHYECKHI areHT, KOTOPBI MOXKET HEeOOsM3aTeNbHO UCIOJIb30BAThCS B KOMOUHAIHH
C COemMHEHHEeM Hacrosero uszobOperenus, BiiIouaer tonupamar (Johnson & Johnson),
nekcamperamut, heHTepMuH, PEHUITTPOIAHOIAMHH HJIH Ma3KH IO

BrliieynoMsiHyThIE TIATEHTHI W MATEHTHBIE 3asBKUA BKJIFOUEHBI B HACTOSIIYIO 3asBKY B
Ka4eCTBE CCHLIKH.

Beliieyka3anHble ApYyrue TeparneBTHYECKHE areHThl, KOr/1a HCIOIb3YIOTCS B KOMOMHALIMH
C COENMHEHMEM HACTOSIIEr0 HW300peTeHHs, MOTYT HCIOJIb30BATHCS, HAMPUMEpP, B TEX
KOJM4YecTBax, ykasaHHbiXx B Physicians' Desk Reference, a taxke B maTeHTax, MpPUBEIEHHBIX

BBILIC, HJIM KaK ONpPeacICHO ClieuaJIuiCTOM B HaHHOﬁ obnacru.



N3MEHEHHAA ®OPMYJIA U3OBPETEHHUA

1. TlpumeHeHue apMareBTHUECKOH KOMIIO3UIMH, COAEprKalleld TepareBTHUECKU
3¢ ¢eKkTUBHOE KOJMYECTBO KpHUCTaundeckoro compBara (S)-mpormienrnukons ((S)-PQG)
crpykrypsl (popmer SC-3) Ia

Coenunenue la

(G CH;).

>

re yKa3aHHbIA Kpuctamimyeckuil compBat (S)-nponmneHriukods ((S)-PG) cTpykrypbl
(bopmpr SC-3) Ia xapakrepuszyercsi HOPOIIKOBOH PEHTTE€HOTPAMMOI, BKIIFOUAIOIIEH ClIeNyOLIIe
sauenns 20 (CuKoA=1,5418 A): 3,8+0,1, 7,6+0,1, 8,1+0,1, 8,7+0,1, 15,2+0,1, 15,7+0,1,
17,1£0,1, 18,9+0,1 u 20,1+0,1, usmMepeHHble MPU KOMHATHOU TeMmeparype,

st edeHus nuadera, MUaOETUYECKON pPETHMHOMATHH, MUAOETHYECKOW HeHponaTHH,
nuadeTudyeckoil HedppomaThy, 3aMeIJIEHHOTO 3a)KUBJICHHsI PaH, WMHCYJMHOPE3MCTEHTHOCTH,
TUMEPTIUKEMUHN, TUIIEPUHCYIMHEMUH, TIOBBIIIEHHBIX YPOBHEH JKUPHBIX KUCJIOT WM TIUIEPUHA
B KPOBH, THIEPJIUIHIEMUH, TUCIUTUAEMIH, OXKUPEHUS, THIIEPTPUTITHLIEPUAE MUK, CHHIPOMA X,
nnadeTUYeCKuX OCIIOKHEHUMN, aTepOCKIepO3a WM THIEPTEH3UH, WU JIJIsl TOBBILIEHUS] YPOBHEH

JIUTIOMPOTEUHOB BBICOKOH IJIOTHOCTHU Y MJICKOIIUTAOIIETO.

2. IlpuMeHeHue 1o 1. 1, OTauyaroimeecs: TeM, 4TO YKa3aHHbIA KPUCTAJIMYECKUH COJIbBAT
(S)-npormunenrnukons ((S)-PG) crpykrypsl (popmer SC-3) la xapakrepusyercs napaMerpamu
3JIEMEHTapHOMN S4elKy, M0 CYIIEeCTBY PaBHBIMU CJIEAYIOIIUM:!

pasMephl STYCHKH:

a=11,2688(8) A

b=4,8093(3) A

c=46,723(3) A

0=90 rpanycos

=90 rpanycos



v=90 rpaagycos
MIPOCTPAHCTBEHHas rpynna = P21212;
KOJIM4YE€CTBO MOJIEKYJI HA ACHMMETPUYHYIO STYEHKY = 1,
NpUYEM H3MEPEHUE YKa3aHHOM KPUCTAJUIMYECKOW CTPYKTYPbl BBIIOJHEHO NPU KOMHATHOMU

TeMIepaType.

3. Ilpumenenue no m. 1, oTanyaroLeecs: TeM, YTO YKa3aHHbIM KPUCTAUIMYECKUN CONbBAT
(S)-nponunenrnukons ((S)-PG) crpykrypsl (popmbl SC-3) Ia xapaxtepusyerca *C SMP
CIEKTPOM B TBEPAOH (pasze, UMEIOIINM MO CYLIECTBY CXOXKHE TMOJIOKEeHUs muka rpu 16,2, 17,6,
39,3, 60,9, 63,3, 69,8, 76,9, 78,7, 79,4, 113,8, 123,6, 129,3, 130,5, 132,0, 135,7, 139,1 u 158,0

4acT. Ha MJIH., KaK ornpeaeneHo Ha cnekrpomerpe Ha 400 MI'1 otHocuTensHO TMS Ha Hye.

4. Ilpumenenue 1o 0. 1, oTauyaroineecs: TeM, 4TO YKa3aHHbIM KPUCTAJUIMYECKUN CONbBAT
(S)-mponmnenrnukonst ((S)-PG) crpykrypsr (Gpopmer SC-3) Ia xapakrepusyercs: TepMOrpaMmoit
mupdepeHIanbHON CKaHUPYIOINEH KaJOpUMETPUH, HMEIOINeH >HIOTepMy B JHAla3OHe OT

npudmzuTensHo S0°C no 78°C mm Kak mokasaHo Ha ¢ur. 7.

5. TlpumeHenue (apMaLEBTHUECKOW KOMIIO3HMLIMH, COAEpKaIled TepaneBTHYECKH
3¢ peKTUBHOE KOJHYECTBO KpHUCTAuIMYeckoro coisbBara (S)-nporuienrnukons ((S)-PQG)
crpykrypsl (popmer SC-3) Ia

Coenunenue la

Gum CHz).

2

rIe YKa3aHHbIA Kpuctawmmyeckuil compBat (S)-nponmneHraukois ((S)-PG) cTpykrypsl
(dopmer SC-3) Ia xapakTepu3yercsi IOPOLIKOBOH PEHTI€HOrPAMMOM, BKJTFOYAOIIEH CIIENYIOIIIe
snavenns 20 (CuKod=1,5418 A): 3,8+0,1, 7,6+0,1, 8,1+0,1, 8,7+0,1, 152+0,1, 157+0,1,
17,1£0,1, 18,9+0,1 u 20,1+0,1, usmMepeHHble MpU KOMHATHOW TeMIepaType,

st nedenus auadera tuna Il y MuekonuTaroero.
2



6. Ilpumenenue no m. 5, OTIMYAKOLIEECs TEM, YTO YKa3aHHBIM KPUCTAJUIMYECKUI CONbBAT
(S)-npormunenrnukons ((S)-PG) crpykrypsl (popmer SC-3) la xapakrepusyercs napaMerpamu
3JIEMEHTapHON Y€Ky, MO CYIIeCTBY PaBHBIMU CJIEAYIOIIUM:!

pasMephl STYCUKH:

a=11,2688(8) A

b=4,8093(3) A

c=46,723(3) A

0=90 rpanycos

=90 rpanycos

v=90 rpaagycos

MIPOCTPAHCTBEHHas rpynna =P21212;

KOJIMYECTBO MOJIEKYJI HA aCUMMETPUYHYIO STYEUKyY =1,

NpUYeM H3MEPEHHE YKA3aHHON KPUCTAUIMYECKON CTPYKTYphl BBINOJHEHO INPU KOMHATHOMN

TeMIepaType.

7. IlpumeHeHne MO M. 5, OTJIMYAIOIIEECs TeM, YTO YKa3aHHBIA KPUCTAJUIMYECKUN conbBat (S)-
nponunenriukons ((S)-PG) crpyxrypsi (popmer SC-3) Ia xapakrepusyercs °C AMP cnektpom
B TBEPIOH (ha3e, UMEIOIIHMM TI0 CYIIECTBY CXOXKHE MOJIOKeHHs muka npu 16,2, 17,6, 39,3, 60,9,
63,3, 69,8, 76,9, 78,7, 79,4, 113,8, 123,6, 129,3, 130,5, 132,0, 135,7, 139,1 u 158,0 yacT. Ha

MJIH., KaK onpezeneHo Ha crektpomerpe Ha 400 MI'11 otHocuTensHO TMS Ha HyJe.

8. [IpumeneHue mo M. 1, OTIUYAKOIIEeCs T€M, YTO YKa3aHHbBIA KPUCTAJTMYECKHil combBaT (S)-
npormmnenrukonsa ((S)-PG) crpykryper (popmber SC-3) Ia xapakrepusyercs TepMorpammon
i depeHIMaTbHON CKAaHUPYIOIEH KaJOPUMETPHH, HUMEIOIIeH SHAOTEPMY B IHANa30HE OT

npubmmsuTensHo S0°C no 78°C mim kak nmokasaHo Ha ¢wur. 7.



1/22

e
o
<

o«

S

v

-

)

—
-

iy

3

Wy

,
>
D
U canitiy
>
e
=~y
=
-
o~
N

-~
3

&
r///

SC-3 simulated PXRD at 25C

eI
oy

SC-3 experimental PXRD at RT

—
/”4’!’/4

]
S
el

S

O

.

RN
o
\
o
R ey
oy

essmmn
.y

FIG. 1
Powder X-ray diffraction patterns of (S)-PG Ia
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FIG. 2

Powder X-ray diffraction patterns of (R)-PG Ib
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FIG. 3

3C NMR CPMAS spectrum for (S)-PG crystalline structure Ia (SC-3 form)
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3C NMR CPMAS spectrum for (R)-PG Ib
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FIG. 5

TGA curve of (S)-PG Ia (SC-3 form)
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FIG. 10

Powder X-ray diffraction pattern of dimethanol solvate Ig
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FIG. 13
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FIG. 14
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FIG. 15

PXRD pattern of H.5-2 Ij
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FIG. 18

TGA curve of hemihydrate of 1:1 L-proline complex H.5-2 Ij
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@ur. 19 Tepmorpamma muddepennuansHoi ckanupyomei kanopumerpuu (DSC) N-1 1:2

nexapctBo: L-nposus Th

Heat Flow (W/g) - Tennosoii motok (B1/r)



Temperature (°C) - Temnepatypa (°C)
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DSC thermogram of H.5-2 Ij
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@ur. 21 Tepmorpamma muddepeHnansHoi ckanupyomei kanopumerpun (DSC) H.5-2 I
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