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KPUCTAJUIMYECKUE COJIbBATBI 1 KOMILIEKCHI TPOM3BOTHBIX (1S)-1,5-
AHTHAPO-1-C-(3-(PEHUT)METUT)®EHIT)-D-TTFOIUTOJIA C
AMHUHOKHUCJIOTAMH B KAYUECTBE UHTMBUTOPOB SGLT2 /151 JEYEHU A
JUABETA

OBJIACTH N30BPETEHUA

Hacrositiiee n3o0peTeHne OTHOCHUTCS K MOJUMOP(HBIM KPHCTAUIMYECKHM CTPYKTypam
cBoOomHOM KuCIOThl HHruOHTOpoB SGLT2, k ux (apMaleBTHUECKUM KOMITO3HUIIHSIM, K CIIOCO0Y
IUTSL TIOJTYYEHHUsI TAKUX KPUCTAJUTHUYECKUX CTPYKTYP M Takxke K crocobam jieueHus 3a00JIeBaHui,
TaKUX Kak auader.

YPOBEHb TEXHUKH

pubnusurtensHo 100 MUUTMOHOB YETOBEK BO BCEM MHpe CTpamaroT ot muabera tuma II
(NIDDM), kOTOpBIi XapaKTepU3yeTCsl THIEPrIIMKeMHUeH H3-3a Ype3MepHON MPOAYKLUHHU TIFOKO3BI
B MEUYeHH M mNepupepuyecKoll PE3UCTEHTHOCTH K HWHCYJIHMHY, MEPBOMPUYHMHBI Jii KOTOPBIX
SIBJISIFOTCSL TIOKA €Ile HeM3BECTHBIMHU. IIOCTOSHHBIN KOHTPOJIb YPOBHEH TIJIIOKO3BI B IUIa3Me Y
NAIleHTOB C 1uabeToM MOXKET YMEHBIIMTb pa3BUTHE OHA0ETHYECKHX OCJIOKHEHUH |
JeKOMEH caliy 0eTa-KJIETOK, OTMEeUaeMbIX B JAHHOM 3a00JIeBaHuN.

I'moxo3a mna3Mbl 0O0bIYHO (PUIBTPYETCs B KJIyOOUKax MOYeK M aKTUBHO peabcopOupyercs
B NPOKCUMAJIFHOM KaHajble. J[eBSHOCTO MpOLEHTOB OOpPATHOrO 3aXBaTa IUIIOKO3bI B IOYKE
IPOUCXOAUT B JMUTEHANBHBIX KIETKAX HAYAJIBHOIO cerMeHTa S| peHaNbHBIX KOPTHUKAJBHBIX
npoKcuMasbHbIX KaHajbieB. SGLT2, 672 amuHOKHCIOT Oerka, comepKaiux 14 mepekphIBaroInx
MeMOpaHy CErMEHTOB, KOTOpPbIE Mpeobafaroie dKCIPECCUPYIOTCS B HadalbHOM cermente Sl
pEeHaJIbHBIX MPOKCHMAJIbHBIX KaHAJbIIEB, KOTOPbIH BEPOSITHO, OYIAET TJIaBHBIM TPAHCIOPTEPOM,
OTBETCTBEHHBIM 3a A3TOT OOpatHbIi 3axBar. CyOcTpaTtHas cnenu(puYHOCTb, 3aBHCUMOCTb OT
Hatpus u Jiokanmuzanus SGLT2 Haxomarcs B COOTBETCTBUHM CO CBOWCTBAMH BBICOKOW EMKOCTH,
HU3KOTO CpPOACTBA, 3aBHCHMOIO OT HATpUs MEpPEeHOCUMKAa TJIFOKO3bI, IPenBapUTEIBHO
OXapaKTEePH30BAHHOTO B YEJIOBEUECKHX KOPTHUKAJIBHBIX MOYEUHBIX MPOKCHMAJIBHBIX KaHAJIbLAX.
Kpome Toro, wuccnemoBanusi rubpumHoro wucroineHus BoisBuad SGLT2 B  kadectse
npeobnanaioniero corpascnoprepa Na'/rmokossl B cermenTe S| MpoKCHMANbHOTO KaHANBLA, TaK
KaK (paKTHYECKH BCsS aKTHBHOCTH mepeHoca Na-3aBUCHMOH TIIFOKO3bI, 3akoaupoBanHas B mMRNA
KOpbI TOYKH KPBICBI, HMHTHOUPYETCS aHTHCMBICIOBBIM OJIMTOHYKJIEOTHAOM, XapaKTEPHBIM s

kpeickl SGLT2. ¥V moneit myrtamuu B SGLT2 Obuti CBsI3aHBI ¢ CEeMEWHBIME (POPMAMH MOYEYHON



[JIIOKO3ypur, oOecrieunBas HabHEWINYIO O4YeBHAHOCTh TepBuuHOM pomu SGLT2 B moueuHoi
peabcopOuuu rIOKO3bl. Y TaKMX MAlUMEHTOB MOP(OJOorus moyek u (PyHKUHS MOYEK OTIIMYHA OT
HopmasnbHON. UHrubuposanne SGLT2 nporuosupyer yMeHblIeHHE YPOBHEH TJIFOKO3BI B ILIA3Me
IOCPEICTBOM YJIyUIIEHHOT'O BHIBEIEHHSI [NIFOKO3bI U3 OPraHu3Ma y MAaIHeHTOB C 1uabeToM.
CenektuBHoe wuHruOupoBanue SGLT2 y mnanuwentoB ¢ auaberom Morjio  Obl
HOPMAaJIN30BaTh YPOBEHb IUIFOKO3BI B IJIa3Me, YBEJHYKUBAsK BbIAEIEHNUE TJIFOKO3bI C MOYOH, TAKUM
o0pa3oM, yJydiasi 4yBCTBUTENILHOCTh K WHCYJIMHY U 3aJep)KUBasi pa3sBUTHE MHAaOETHUECKUX
OCJIO)KHEHHWH, B  OTCYTCTBHH  CYIIECTBEHHBIX  MOOOYHBIX  3(P(PeKTOB CO  CTOPOHBI

JKCJIIY JOYHOKHIICYHOI'O TpaKTa.

CYINHOCTDBb U3OBPETEHUA
OnuH U3 acreKkToB U300PETEHHsT OTHOCUTCS K KPUCTAJUTHUYECKHM CTPYKTYPAM COEIHHEHUST
dbopmyJer [

OEt

A
d)apMaI.IeBTI/ILIeCKI/IM KOMIIO3ULUAM, COACPIKAIIUM KPUCTANIUMYCCKHE CTPYKTYPbI COCOUHCHUSA I,

BJtoYas (S)-nponmtenrnukons ((S)-PG) crpyxryper la, koToperii siBisiercs: popmoit SC-3

OEt

\\\CH3 HO OH
e HO (HJTH \—‘ )
OH H

Coenunenue Ia

(R)-mpormmnenrmukons ((R)-PG) ctpykryps! Ib, koTopslii sBisiercst popmoit SD-3



CHs HO  OH

HO HJIH -
OH CH3

Coenunenue Ib

OUTHAPAT 3TAHOJIA MJIH MOHOJTAHOJA CTPYKTY PhI Ic, KoTOpHIii siBiisieTcs: popmoii SA-1
OEt

Coenunenue Ic

STHJIEHTJIUKOJb CTPYKTYphI Id, KOTOpEIit siBysiercs hopmoii SB-1

HO
Mt 2HO
HO
Irujenraaxouas Id Coeaunenne Id ; 5

®opma SB-1

ATHJIEHTJINKOJb CTPYKTYpHI e, KoTopsiii sBisiercs popmoit SB-2

4 2 Hzo

HO

JTHJICHTJIHKOJIb Coeannenue lIe
®opma SB-2



CIOCOOBI MOJTyYEHHUS TAKHX KPUCTAIUTMUYECKHX CTPYKTYP;
KpucCTaJuTHueckuii 1:2 kommiekc co crpyktypor L-mpommua Th, xoTOpbIil siBIsieTCs

bopmoii 3

Coenunenue Th

kpuctayunueckuii 1:1 komruiekc co crpykrypoit L-nponuna Ii, koTopsiii siBasieTcs Hopmoit

Coenunenne li
reMuruapat kpucrauindeckoro 1:1 xomruiekca co crpykrypoit L-mposmua Ij, xoropsrit

sBisiercst popmoit H.5-2

« 05H,0

Coenunenue Ij
kpuctayunueckuii 1:1 xomriekc co crpykrypoi L-penunnananuna Ik, koTopeiii sBisieTcs

dbopmoii 2
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Coeaqnnenue 1k;

IIpennoxenbl Takke CHocoObl JiedeHuss nauabera W COOTBETCTBYIOLIMX 3a0ojieBaHUNl ¢
UCIOJIb30BAaHHEM KPHUCTAJUIMUECKUX CTPYKTYp coemmHeHus I, coemunenus la, coemunenus Ib,
coemunenus Th, coenunenus li, coenunenus [j u coenunenns Ik u coemunenus I, kak onpeneneHo
nanee.

Coemunennie Gopmysibl I B hopMe HEKPHUCTAILTHYECKOTO TBEPAOTO BEIIECTBA PACKPHITO B
US 6 515 117, conepkanre KOTOPOTO MOJHOCTHIO BKJIIOYEHO B HACTOSIIYIO 3asiBKY B KadeCTBE
CCBUIKH.

Kpome toro, npyroii acnekt n300peTeHus: OTHOCHTCS K KPHCTAJUIMYECKOMY COEIUHEHHIO

If, koTopoe umeer CTPyKTYpYy

. ?H—C =C —(|3H
HO OH
if

(Takke Ha3BaHHYIO Kak "combBaT 1,4-Oytunamona" wim "conpBaT OyTHHOHONA"); U crnocoly
MOJyYEeHHs] TAaKOW KPHCTAJUIMUYECKOM CTPYKTYpbl M TpPUMEHEeHHss €€ I MOJIy4YeHHUs
Kpuctaunueckoro coenunenus la (S)-PG.

B ere npyrom acrnekre HaCTOSIIEro H300PETEHHs, TAK)KE MPELIAraeTCsl KPUCTAUTHYECKOE

coenuHeHue Ig, koTopoe umeeT CTpyKTypy



2MeQH

Ig
TaK)K€ HA3BAaHO KakK "COJNLBAT AMMETAHOJA" U TaK)Ke MpeiaraeTcss Crnocod MolydeHHus: COJbBaTa
mumertanona [g u mpumenenus Ig, myst monydeHus: kpucraumueckoro coequaenus la (S)-PG.
ComeBar mumetanona Ig u comeBar 1,4-Oytunamona If mMoryt ucmonb3oBaThCs Kak
NPOMEXKYTOUHBIE COENUHEHHS B TMOJYYEHHH KPUCTAJUIMYECKOrO CcoeauHeHus Qopmynsl |
HACTOSLIETO U300peTEHHSI.
B eme apyrom acrmekte HACTOSIIEro HM300pEeTeHHs Mpeiaraercsi Crnocod MOydeHus

KPUCTAJUTHYECKOTO coenuHeHust CTpyKTypsl (S)-PG crpykrype la (popma SC-3)

OEt

Coeaqunenue Ia
KOTOPBIN BKJIIOYAET CTAJWH MOJIydeHHs: coenuHeHuss A (mOjgydeHHOro, kak omucano B US Ne

10/745,075, nonganuoii 23 nexadbpst 2003, IIpumepst 17 - 20), cTpyKTYpbI

AcO

AcO\\‘\ A OAc
QAc

CoenuHenne A
O6pa60TKOI>i COCOUHCHUS A CHI/IpTOBLIM paCTBOpI/ITeJ'IeM, TaAKUM KaK METAHQOJI HJIM 3TAHOJI U
BOOHBIM OCHOBAaHHEM, TAKHM Kak FI/II[I)OKCI/II[ HanI/ISI, nu BOﬂOﬁ, B cnyqae HeO6XOI[I/IMOCTI/I, B

UHEPTHOM aTMoc(epe U MpH MOBBILIEHHON TEMIIEpaType, B CIy4yae HeOOXOAUMOCTH, JOOABIEHUEM



KHCIIOTEI, TaKOH KaK COJISTHAs KHCIJI0Ta, 114 HefITpaJIHSaLIHH peaKLIPIOHHOﬁ CMECH IS MMOJIYUCHHUA

coequHeHus I cTpykTypsl

Coeaunenune 1

U 00pabOTKOI PeaKIMOHHOW CMeCH, CoaepsKallell coequaeHue [, OpraHMYeCKUM pacTBOPUTENIEM,
TAKAM KaK METHJITPETOYTHIIOBBIN (U, aNKUIANETAT, TAKOH KaK JTHIIALETAT, METHJIAIETAT,
U30MpPONIIaneTaT, win Oytunauerat U (S)-IPOMHJIEHTJIMKONb, HeOOsS3aTeNnbHO A00aBIEHHEM
3atpaBku (S)-PG coemunenus la (SC-3) k cmecu, mist nonyuenus (S)-PG coennnenus la (popma
SC-3).

B napyrom acmekte Hacrosiuero H300peTeHHs Mpearaercsi Crnocod MOydeHHs
kpuctaunueckoro coenunenus (R)-PG crpykryper Ib (hopma SD-3)

OEt

(R)-mponuyeHr KoL
KOTOPBIN SIBJISIETCS aHAIOTUYHBIM criocoOy monydenus (S)-PG (dpopma SC-3) Ia, onucanHOMY
BBIIIE, 3a HCKJIIOYeHHeM Toro, 4ro (R)-mponujeHrankons wucmnoas3yercss Bmecto (S)-
IPOMHUJICHTJTUKOJIS.

B npyrom acnekte u3o0peTeHust, mpeaiaraeTcs HOBbIi Cocod mojydyeHus coeqnnenus la



OH
. Hzo
CHj

Kpucrananueckni Ia

(S)-PG (SC-3)

KOTOPBII BKITIOUAET CTAIUIO BOCCTAHOBJICHHSI COEIMHEHUs B CTPYKTYpEI

UL yOAJEHUs] METOKCUTPYIIbI, MOCPEncTBOM o0paboTku coenuHeHuss B (momyueHHOro, Kak
onucano B US Ne 10/745,075, nogannoit 3 nexabps 2003, Ilpumep 17), wim KpuCTaUTMUECKOTO
CONbBATA, TAKOTO KAaK coimpBaT aumeranona Ig wnm combBat 1,4-Oyrunmmona (If), arentom
BOCCTAHOBJICHUSI, TAKMUM KaK TPUATHWICUIMJITHAPUA U aKTUBUPYIOLIEH TPy HIION, KOTOpask SIBJISIETCS
kucimoror Jlprouca, Ttakoi kak BF3-EttO wm BF3;-2CH3;COOH, npeanoututenbHO
BF3-2CH3;COOH, u opranuueckum pacteoputesem, takuMm kak CH3CN, u moGaBieHneM BOJIBI,

OTZIEJICHHEM COeUMHEHUS CTPYKTYPBI |

u obpaboTkoit coequHenus I (S)-mpommIeHrIMKoIeM B NPUCYTCTBHH PACTBOPUTENS], TAKOTO KaK
METHITPETOY THIIOBBIH 3dup, Heobs3arensHO ¢ 3aTpaBkod coemuHeHus la ((S)-PG), uTobwr
NOJIyUHTh KPHCTAJUTMYECKYIO cycrneH3uto coemuneHus la ((S)-PG) u Beimenuth coemnHenue la

((S)-PG).



BrimeynoMsiHy eI crioco® moO u300peTeHHIo mpencraBiisier coboil  OAHOPEAKTOPHYIO
oleparuo, KOTOpas MHHUMH3UPYET MNOJIydYeHHe IPOMEKYTOUHBIX COEAMHEHUU, MPHUBOAS K
YJIyUIIEHHOMY BBIXOY M CBOWCTBY KOHEYHOI'0 KPUCTAJUIMUECKOr0 coeAMHeHus la.

Kpucrammnueckoe coeaunenune la, koTopoe Takke yHIOMHHAeTCs Kak cojbBat (S)-
MPONUJISHTJIUKOJISI COeAUHEHUS |, SIBJIsIeTCSI HOBOW KPHCTAJUTMYECKON CTPYKTYPOH M MPEACTABIISET
coboii 00beM 0OBEKTOB HACTOSIIETO H300PETEHHUS.

Coenunennie popmynsl B (amopduas ¢popma) packperro B US Nel0/745,075, nonanuoii 23
nekabps 2003, comeprkaHWe KOTOPOW MOJIHOCTHIO BKJIIOUYEHO B HACTOSIIYIO 3asiBKY B KaueCTBE
CCBUIKH.

B npyrom acnekTte HacTOSIIEro M300pPETEHHs, MPEAaaraeTcsi Cnocod MoyueHHs MOHO-
EtOH-murunapata (ctpykrypa stanona win EtOH) dopmer SA-1, umetoreii crpykrypy Ic

OEt

KOTOPBIN BKJIIOYAeT CTaAMM PACTBOPEHHUs COeIUHEHHs | B 3TaHONE M OXJIAXKIAEHUs PacTBOpa 10
temmepatyps! -20 °C, ¢ monyuennem kpuctamios Gopmyasi Ic hopmer SA-1.

Coemuuenne I Moker OBITH MOMYYEHO pPACTBOPEHHWEM COEAWHEHHs A B 3TaHOIE,
HOPEANOYTHTENbHO MyTEM HArpeBaHHs A0 KHUIIEHHs, YTOOBI MOJY4YHTh MPOAYKT B BHJE MAcla,
KOTOPBIN SIBJIIETCS] COeIMHEHNEM .

B eme npyroMm BOIUIOLIEHUH M300pETEHHS MPENIaraeTcsi Croco0 MOMydYeHUs CTPYKTY Pl

TUTHIpATA STUJIEHTIUKOs hopmysl Id

. 2 HgO
HO

ITHJICHTJIHKOJIb Id
®opma SB-1
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KOTOpBIﬁ BKJIFOYACT CTaauu PacTBOPCHUS COCOUMHECHUA I B BOJHOM  OTHJICHIJIMKOJIC,
NpEANOYTUTEIIBHO IPU HArPEBaHNHU,

HeOoOsI3aTEeNbHO, MMOCHEAYIOWEro OXJIKIAEHUs, M00aBIE€HHs K BBILIEYIOMSHYTOMY
pactBopy 3atpaBku kpuctayia (S)-nporunenriukois popmsl SC-3 (Ia) u BbIIENIEHUS KPUCTAIUIOB
muruaapara dtusenriukons Gopmer SB-1 (1d).

B 1OMONHUTEIHHOM BOILUIOIIEHHH W300pETeHUs MpearaeTcss Crocod IMOJydYeHHs

CTPYKTYPbI QUTHIAPATA STUIEHTIUKONS hopmbr SB-2

- 2 Hzo

DTHICHIJIHKOJIb Ie
®opma SB-2

KOTOPBIA BKJTFOUAET CTaUU:

pPacTBOPCHUA COCOUHCHUS IB BOOJHOM PAaCTBOPEC OTUJICHIJIMKOJIA, NPCANOYTHTCIBHO IIPU
HarpeBaHuM,

HeOoOsI3aTeNbHO, MOCHEAYIOWEro OXJIKIAEHUs, M00AaBIE€HHs K BBILIEYIOMSHYTOMY
pactBopy 3aTpaBku kpuctauia MoHo-EtOH-muruapara popmer SA-1 (Ic); u

BbIJIEJIEHUsI KPUCTAJUIOB qUTHApaTa dTHieHrmukos popmer SB-2 (Ie).

B ele 01HOM BOIUIOIIEHMH HACTOSILIETO W300PETEHMS, MPEIIATAETCS CIIOCO0 MOJTyUEHHs

KPUCTAJUTHYECKOTO conbBata 1,4-Oytunauosa If

(‘;‘HmC EC““?H
HO OH

KOTOpI:IfI BKIIIOYACT CTaauH PaAaCTBOPCHUA OCHOBHOI'O COCAUHCHU S B
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B aJIKWJIalleTaTe, TAKOM KakK ATHJIALETAT, MPOMUIAeTaT Wik OyTUJIaleTaT, Wi B CIHPTE, TAKOM
KaK M30MPOIUIIOBBIN CIUPT WK OyTaHOJ, K BOJE, JoOaBieHnem 2-0yTun-1,4-11omna Kk pacTBopy
coequHeHUs1 B, HarpeBaHHe NOJIyUYEHHOH CMeCH OO0 TeX I[Op, MOKa AWOJ HE PaCTBOPUTCH,
OXJIaJKJIEHHE CMECH U BbIJEIeHne KpucTauioB cojbata 1,4-Oyrunmuona If Tonyon umu renrtan
MOTYT HCIIOJIb30BATBCS KaK AaHTUPACTBOPHUTENIH, Koraa coneBar If  kpucraummsyercs B
aJIKUianeTarTe.

CombBat 1,4-Oytunmuona If wMosker OBITh BBIZENEH M  MOXKET HCIONb30BATHCSA IS
nonyudeHus: coenuHeHus: | unu coemuHeHus la B HempepsIBHOM Ipoliecce MM MEePUOAUYECKOM
Mpolecce, Kak OMUCAHO B NaTbHEUIIIEM.

Kpome Toro, B ApyroM acmekTe HACTOALIErO H300pEeTeHHsl MpeayiaraeTcsi crnocod

MOJYUYE€HUS KPUCTAJLTIMYCCKOTO COJIbBaATa JUMECTAHOJIAa Ig

B

00pabaThIBAIOT METAHOJIOM C MOJIyUYeHHEM KPUCTALTMYECKOrO CObBaTa AUMeTaHoa Ig.
3aTeM B COOTBETCTBUH C H300peTeHHeM, TMpeijiaraercss Crnocod MOoJydYeHHs

KPUCTAJUIUYECCKOro COJibBaTa AUMETAHOJIA Ig, rIie OCHOBHOe coennHeHune B pPacTBOPAKOT B CMECHU
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METaHOJI/TOJIYOJT UJIH B cMecH METaHOJI/ TOJTy OJ1/TerTaH, HJTH B cMecH
METAHOJI/TOIYOJI/3TUIIAIIETET, HJIM OPYrOM ajIKuiaierare, ¢ qo0aBJ€HHEM 3aTPaBKH COJIbBATA
nuMeTanoja lg.

ComeBar mumeranona Ig u combBar 1,4-Oytunmmosna If Moker HCHOIB30BATHCS JUIS
NOJIyUEHUs KPUCTAIMYECKOIO COeMHeNus [a, Kak OIMCAaHO B HACTOAILEHN 3asBKE.

B eme apyrom acmekTe HACTOSINEro H300pETEeHHs NPEIAraeTcs CrIocod MmoJydeHus

KpucTa/uTHUecKkoro komiuiekca 1:2 ¢ L-nponunom crpyktypsl Th (hopma 3)

OFEt

OH

Coenunenue Th

KOTOPBIN BKJIIOYAET CTaauHU OOECreueHus COeTuHEH s | CTPYKTyphI
OEt

Coeaunenune 1

NOJIyueHus1 pacTBopa L-mponuHa B BOAE M B CIMPTOBOM PACTBOPUTENE, TAKOM KaK METAHOI,
STAHOJ WJIM HM3OMPOIMUJIOBBIA CIHPT, HATPETOM OO TEMIEPATypbl B MpeAejax auama3oHa OT
npubmmsutensao 70 no npubmmsurensro 95 °C, obpabotkm coemuHenuss I B CIEpTOBOM
pacTBOpHUTEsIE, TAKOM KaK METaHOJI, 3TAHOJ HJIH W30MPOMIIOBBIA CIIUPT, TOPSIYUM pacTBOpoM L-
npoirHa (COmEpsKalllMM JBYXKPAaTHOE KOJHMYeCTBO Mojieil L-mponnna Ha coemuHeHue [) u
OXJIAJKIAEHUsI TOJIYYEeHHOrO pacTBOpa NPUONM3UTEIBHO [0 KOMHATHOHW TEMIEpaTypbl IS
nostydenus: coenuHenust Th.

B eme npyroMm acmekte HaCTOALIEr0 H300pETeHHs, MPENJIaraeTcs CIOoCO0 MOJydeHHs

KpUcTaJuTHUecKoro coenuHenns 1:1 kommiekca ¢ L-nponuaom cTpykTypsl li (popma 6)
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OEt

OH

Coenunenune Ii

KOTOPBIN BKJIIOYAEeT CTaauu obecrneueHus coenuHeHus I, oOpaboTku pactBopa coemuHeHus | B
CIIHPTOBOM PACTBOPHTENIE, TAKOM KaK dTAHOJ WJIM METAHOJI, C KHIISIIIUM pacTBOpoM L-mponuHa B
pacTBOpuTEse COHPT/BOAA, TAKOM KakK ATaHOJ/Boma (MCMOJB3ysl MPHOJHU3UTENBHO MATHKPATHBIH
u30bITOK coenuHeHuss | k L-mponmHy) M OXJaKAeHHS MOJydarollencs cMecH (Hampumep, B
MHTepBaJie OT IpuOIH3uTeNsHO -10 10 mpubmmsutensHo -25 °C), uTo6k! nomyunTh cCoemuuenue Ii.

B npyrom acmekte HacTOsIIEero H300peTeHUs Npeasiaraercs Crocod MOIydeHHs
kpuctaunueckoro 1:1 kommiekca remuruapata ¢ L-mpomusHom ctpykrypel 1j (dpopma H.5-2),

KOTOPBIN UMEET CTPYKTYPY

Coenunenue Ij

KOTOPBIN BKJIFOUAET CTaauu OOecredyeHus: KpucTauioB 3atpaBku 1:1 kommiekca ¢ L-mponuHoM
(crpykrypa Ii, ¢popma 6), cMelIHBaHHS 3aTPABOYHBIX KPUCTAJLIOB, (POPMBI 6, C OXJIAKIEHHBIM
pactBopoM (B mHTepsane ot -10 mo -25 °C) L-nponuma u coemmmenms I B pactBOpHTENe
CIHPT/BOAA ¥ OXJIKIEHHS MOJyYaIOLIEHCss CMECH MpH TeMIepaType B HHTEpBaje OT
npubmmsuTensHo -10 1o -25 °C, uro6sr monyunts cTpykTypy remuruapata Ij (bopma H.5-2).

B eme omHOM acmekTe HACTOSIEr0o H300peTeHHs OOECHeunBaeTCs CrOCO0 MONydeHUs

KPUCTAJUTHUECKOro KoMIuiekca ¢ L-penunanannaom crpyktypsl Ik popmsr 2
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OEt

OH

O

Coenunenne 1k
KOTOPBIN BKJIIOYAET CTaAWH MOyueHus pactBopa L-¢peHnnasannHa B BOae, HArPETOi B HHTEPBAJIE
ot npubmusurensao 75 °C no npubmmsurtensHo 85 °C, cmemmBanus pactsopa L-dennnanannna ¢
coemiHeHneM I, HArpeBaHMS MOJyUAIOIIErocs PACTBOPA B HHTepBane oT mpubmmsutensro 75 °C
no mnpubmmsurensio 85 °C M OXNaXmeHMS MOJYYAIOLIErocs pacTBOpa 10 KOMHATHOMN
TEMIIEPATY Pbl, UTOOBI MOJMYUUTh coenunHeHue Ik.

Jpyroii acmekT M300peTeHHs] OTHOCHTCS K KPUCTAUTMYECKUM CTPYKTYpaM COEIWHEHUs

dbopmyasr 11
R4
&l
2a
R LH3
o] \ N\
HO RZ2 « H0 ¢« HO  OH
HOV “/oH
OH 1

KOTOPOE TaKKe YIIOMHUHAETCs Kak Kpucramindeckas crpykrypa Il (S)-npomunenrmukons ((S)-PG),
rae:

R!, R? u R*® mnesaBucumo sipisorcst Bogoponom, OH, OR?, ankunom, -OCHF,, -OCF3, -
SR utu rajoresom;

R®* mw R* HesaBucumo smistorcs Bomopomom, OH, OR®, ankuiom, ankeHWsIOM,
ankuamiom, muknoankmwiom, CFs, -OCHF,, -OCFs, rajgorenom, -CONR®R® -CO,R*, -CO,H, -
COR®, -CH(OH)R®, -CH(OR*)R%, -CN, -NHCOR?>¢, -NHSO>R ™, -NHSOsapunom,
-SR3, -SOR™, -SO,R?, -SO,apuoM, WM MSTH-, IECTH- WA CeMU-UICHHBIM
reTepoLHKIIOM, KOTOPBIM MOXKET cojepxkaTb OT |1 mo 4 rerepoatoMa B KOJIbLE, KOTOpBIE
npencrasisror coboit N, O, S, SO n/mma SO, umu R? u R* Bmecre ¢ yrieponamu, K KOTOPBIM OHH
MPUCOETUHEHBI, 00PA3YIOT aHHETUPOBAHHBIN MSATH-, [IECTH- UM CEMH-UJIEHHBIA KapOOIMKI HITH

reTepoLHKII, KOTOPBIM MOXeT cofepkaTb 1 - 4 rerepoaroMa B KOJIbIE, KOTOPBIE MPEIACTaBISIOT
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coboit N, O, S, SO u/umu SOz;

R, R* R¥® R R R* R R R u R nesaBucumo SBISIOTCS AIKHIOM, H

R® R® R® R* y R™ mHesaBHCHMO SBISIOTCS BOJOPOZOM, AJIKHJIIOM, APHJIOM,
anKuiapuiaoM miM nmktoankmiom, mwim R® u R® Bmecre ¢ asoTtom, K KOTOPOMY OHH
PUCOEIUHEHBI, 00Pa3yIOT AHHEIMPOBAHHBIA ISITH-, IIECTH- WUJIH CEMHU-UIEHHBIH TeTEePOLMKII,
KOTOPBIN MOXKET comep:kath 1 - 4 rerepoaToMa B KOJbIE, KOTOPbIE MPeAcTaBisoT coboit N, O, S,
SO u/mmu SO;.

Kpome TOro, B COOTBETCTBHM C M300pPETEHHEM TaKKe MPEemIararoTcs (GpapMaleBTHUECKHE
KOMIIO3HIIUH, COAEpsKallie KPUCTAIUTMUECKYIO CTPYKTYpy coemuHenust 11 u cmocoObl monyueHus

TAKOW KPUCTAJUTMYECKON CTPYKTYpbI 1L

Emie onuH acmekT n300peTeHUs: OTHOCHTCS K KPUCTA/UTHYECKHM CTPYKTYpaM COEIUHEHUs

dbopmyasr 11
R4
Rr! //
2a \
" \{/\ \QR3 CHs
o %\"
HO R® o+ H0 « HO OH
HOV "o
OH L]

KOTOpO€ TaK)Ke YIOMHUHAETCsS Kak Kpucramindeckas cTpykrypa (R)-nponunenrnukons ((R)-PG)
IIL, rme

R!, R? u R*® wmesaBucumo spisorcs Bogoponom, OH, OR3, ankunom, -OCHF», -OCF3, -
SR utu raoresom;

R® u R* HesaBucumo smistorcs BomopomoM, OH, OR®, ankuiom, ankeHWsIOM,
ankuamiom, muknoankmiom, CFs, -OCHF,, -OCFs, rajgorenom, -CONRCR® -CO,R*, -CO,H, -
COR®, -CH(OH)R®, -CH(OR*)R%, -CN, -NHCOR?¢, -NHSO,R>, -NHSO»apuiom,
-SR38, -SOR>", -SO,R%, -SOsapuiIoM, MM MSTH-, [IECTH- WA CEMH-UICHHBIM
TeTepOINKJIOM, KOTOPBIM MOXeT coaepxkate OT | 1m0 4 rerepoatromMa B KOJBIE, KOTOPBIE
npencrasisror coboit N, O, S, SO n/mma SO, nmu R? u R* Bmecre ¢ yrieponamu, K KOTOPBIM OHH
PUCOETUHEHBI, 00PA3YIOT aHHETUPOBAHHBIN MSATH-, [IIECTH- UJIH CEMH-UJIEHHBIA KapOOIMKI HITH
reTepoLHKII, KOTOPBIM MOXeT cofepkaTe 1 - 4 rerepoaroMa B KOJIbIIE, KOTOPBIE MPEACTABISIOT
coboit N, O, S, SO u/vmu SO3;

R’ R R® R R R R R% Ry R nesaBucuMo SIBISIOTCS aKUIIOM; U

R®, R® R® R* u R HesaBHCHMO SBISIOTCS BOIOPOZOM, AJIKHJIOM, ApHJIOM,
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aNKUIApUIOM WM muktoankuiaom, uma R® m R% Bmecte ¢ aTomMoM a30Ta, K KOTOPOMY OHH
NPHCOENNHEHBI, OOpa3yIOT AHHENUPOBAHHBIM ISTH-, IIECTH- WM CEMHYISHHBIH TeTepOLUKII,
KOTOPBIN MOKET comepskath 1 - 4 reTepoaTomMa B KOJbLE, KOTOPBIE peacTaBisoT codoit N, O, S,
SO u/mwm SO.

Kpome TOro, B COOTBETCTBHHU C U300pETEHHEM, MPEAIAraroTCs Takke (hapMaleBTHUECKHEe
KOMITO3HIIUH, COAEePIKALINE KPUCTAIUTHUECKYIO CTPYKTYpy coenuHenus II1 u cnocoObl mosyueHus
TAKOW KPUCTAJUTMYECKOHN CTpYKTypsI 111

B eme apyrom acrmekte HACTOSIIEro HU300pETEHHs Mpeiaraercsi Crnocod MOydeHus
kpuctaunueckoro coenunenus (S)-PG crpykrypsr II, koTopblil BKJIFOUYAET CTaauu oOecreueHusl
coemunenns C (pxmrouass, rae R’ mm R - ajkeHnn uan ankuHui, Bce M3 KOTOPBHIX MOTYT OBITH
MOJTyYEHBI, UCITOJIb3YsI METOAUKH, Kak omucano B US Ne 10/745,075, nomanuoit 23 nexabps 2003,

Ipumepsr 17 - 20), CTPYKTYpbI

Coequnenne C

roe R!, R%, R? R* u R* sBstroTcst TAKMMH, KaK OIMHCAHO BBILIE:
o6pabotku coenuuennss C CIHPTOBBIM PACTBOPHTENEM, TAKMM KAaK METAHOJN, M BOIHBIM
OCHOBAaHHEM, TAKHM KakK FI/II[pOKCI/II[ HanI/Iﬂ, 58 BOI[OI‘/'I, B CJ'IyLIae HeO6XOHHMOCTH, B HHepTHOﬁ

atMoc(depe 1 MOBBILIEHHOW TeMIEPATYPe, YTOOBI MOMYUHTh coeanHeHHe D CTpyKTypbI

R4
Rza\/: ¢ /%
< <X,
HO ° RrZ
HOV “on
OH

Coenunenne D
1 00pabOTKH peaKIMOHHOW CMECH, CoIep Kallel coenuuenrne D, OpraHnyYecKuM pacTBOPHTENIEM,
TAKUM KaK METWITPETOYTHJIOBBIH 3(Hp, ANKHUIALETAT, TAKOW KaK OTUJILETAT, METUJIALETAaT,

U30MPONIJIAETAT WM OyTuianeraT u (S)-IPOMIICHIJIMKOJNEM, HeoOs3aTenbHO a00aBisis
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3atpaBky (S)-PG coemunenus Il k cmecu, urober monyuuts (S)-PG coequnenue 11
B npyrom acmekte HacTOsIIero H300peTeHus Npemyiaraercs Crocod IOIydeHHs

kpuctaumnueckoro coenuHenust (R)-PG crpykrypsr 111

R4
R /
7))
RZa f‘/ \
N
V=g CH,
WA L
HO R2 - H20 s HO OH
HOV “oH
OH

(R)-nponnaenriaukons 111
KOTOPBIN SIBJISIETCS aHAJOTHYHBIM crnocoOy mnoayuenust (S)-PG II, ommcanHoro Beiie, 3a
UCKJIFOYEHH eM TOro, uTo (R)-mpOnusIeHrIMKoJb HCIOJIb3Y eTCsl BMECTO (S)-TpONUIEHTTHKOJIS.

B npyrom acnekte nuzobpeTeHust npeniaraeTcs HOBbIi Crocod monyueHus coenuHeHs 11

1

R4
R,
RZa
>4 / =X
. R® LHs
0 i
HO RZ .+ Hy0 e« HO OH
HOV /oM
OH ]

L]

KOTOPBII BKJIIOUAET CTAAUIO BOCCTAHOBJIEHHS coeuHeHus: E cTpyKkTypbl

Rd

Rr! /
/
\:\}

2a
R Y“ /
’d \ Sy
A\ R?
HO ° R?
OMe
HOW “Yon
OH E

(xotoperii packpeit B US Ne 10/745,075, momannoit 23 pekaOpsi 2003) nmnst ynpasjeHus
METOKCHrpyHmbl  00paboTkoW coemuHeHuss E  areHTOM  BOCCTAHOBJIEHHS, TaKUM  Kak
TPUATWICHIIITUAPU U aKTHBUPYIOLIEH T'PyNIoi, KOTopas SBJSIETCS KUCIOTOM JIpiomca, Takoi
kak BFs;-Et/O u opranmmueckum pactBoputeiem, TtakuMm kak CH3CN u BoOmoW, BbIeNeHUs
coemuHeHus: CTpykTypel D u 006paboTky coemuHenus D (S)-nmponmuieHrImKoaeM B NPHCYTCTBHH
pPacTBOPUTEJISI, TAKOTO KaK METHJITPETOYTUIIOBBIH 3(pup, HEOOSI3aTENBHO, C 3aTPABKOW COSIUHEHHS

II ((S)-PG), urobsl momyunTh KpucTajuimdeckyio cycnensumioo coemuHenus II ((S)-PG), u
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Beiienenus coenunenus 11 ((S)-PG).
BrimmeynoMsiHy ThI CIOCOO TIpeAcTaBiiieT coOON OMHOPEAKTOPHYIO OMEpAIHio, KOTopas

MUHHUMM3HPYET MOy YeHU e TPOMEKYTOUHBIX COSIUHEHUIL.

KPATKOE OITMCAHUE ®UT'YP

N306peTreHre NPOHILTIOCTPUPOBAHO CCHUTKOM HA MpHiaraeMblie (GUrypsbl, OMUCAHHBIE HIKE.

®UT'YPA 1 wmumOCTpHPYeT BBIUHCICHHYIO (MomenbHyio npu Temmepatype 25 °C) u
HaOmomaeMyr0  (OKCIEPUMEHTAJILHYID  MPH  KOMHATHOW  TEMIlepaTtype)  MOPOLIKOBYIO
pentrenorpammy (S)-PG kpucrammnueckoii ctpyktyper la, popma SC-3.

OUT'YPA 2 wwmoctpupyer HaOmOmaeMyro (3KCHEPUMEHTANBHYIO TMPH  KOMHATHOM
TEMIIEPAType) NOPOLIKOBYIO peHTreHorpammy (R)-PG kpucramminyeckoii ctpykTypsl Ib.

®UT'YPA 3 unmoctpupyer C SIMP cnektp CPMAS nns (S)-PG kpuctammmueckoit
ctpyktypsl la popmer SC-3.

®UT'YPA 4 unmoctpupyer C SIMP cnextp CPMAS mna (R)-PG kpucrammmueckoit
cTpykTypsI Ib.

OUT'YPA S wmoctpupyer auarpammy tepmorpabumerpudeckoro anammsa (TGA) (S)-PG
KPUCTAJUTHUECKOH CTPYKTYyphI la, hopmbr SC-3.

OUT'YPA 6 mnmroctpupyer nuarpammy TepmorpasuMerpuueckoro anammsa (TGA) (R)-
PG xpucrammueckoit ctpyktypsr Ib, hopmsr SD-3.

OUT'YPA 7 wunoctpupyer Tepmorpammy  mudQepeHIHaNibHON  CKaHUPYIOLIEH
kanmopumetpru (DSC) (S)-PG kpucraumueckoii cTpykTypsl coenuHenus hopmsr la, popma SC-3.

OUT'YPA 8 wumoctpupyer Tepmorpammy  auddepeHnnalibH0il  CKaHHUPYOLIEi
xanopumetpun (DSC) (R)-PG kpucrammmyeckoii ctpykTypsi Ib.

OUT'YPA 9 wmmoctpupyer HabmOmaeMyro (3KCHEPUMEHTANBHYIO TMPH KOMHATHOM
TEMIIEPATypPe) MOPOLIKOBYK) PEHTIeHOrpaMMy KpPHCTAJUTMUECKOW CTPYKTYphl conbBata 1,4-
Oytunmuona If.

OUT'YPA 10 wwiroctpupyer HaOMIOAaeMyro (IKCIEPUMEHTABbHYIO TMPH KOMHATHOM
TEMIIEpAType) MOPOLIKOBYKD PEHTIEHOrpaMMy  KPHCTAUTHYECKOH  CTPYKTYpbl — COJIbBATa
numertanona Ig.

OUT'YPA 11 wuiroctpupyer TepmorpamMmy  muddepeHnuaibHON  CKaHUPYIOLIEH
kanmopumetpuu (DSC) kpucTtammueckoii CTpyKTypsl conbBata 1,4-0ytunauona If.

OUT'YPA 12 wutroctpupyer TepmorpamMmy — muddepeHnuasbHON  CKaHUPYIOLIEH
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kanmopumetpruu (DSC) kprcTammyeckon CTPYyKTYphI CofibBaTa numeTanosna Ib.

®UT'YPA 13 unmrocTpupyeT BHIYHCIAEHHYIO (MOAenbHyro mpu Temmepatype -40 °C),
rubpun (Ipu KOMHATHOH TeMmrepatype) U HaOMomaeMyro (SKCIEepHMEHTAIBHYIO TPU KOMHATHOM
TEMIIepaType) MOPOIIKOBBIE PEHTTEHOrPAMMBI KpHCTaIM4eckor cTpyktypsl lh kommiekca L-
nposunHa 1:2, hopmer 3,N-1.

®UT'YPA 14 mumocTpupyeT BBIUHCIEHHYIO (MozenbHyio mpu temmeparype -40 °C),
rubpua (Ipu KOMHATHOH TeMIepaType) U HaONIoAaeMyto (SKCIEePUMEHTAIbHYIO TPU KOMHATHOM
TEMIIEPATypPe) MOPOLIKOBbIE PEHTTEHOrPAMMBI KPHCTALTHUYECKOH CTPYKTyphbl li komruiekca L-
nponuna 1:1, hopmer 6,N-1.

®UT'YPA 15 muIOCTpHpYeT BBIUHCIEHHYIO (MOzenbHy:o npu Temmeparype -40 °C),
rubpun (Ipu KOMHATHOIH TeMmepaType) U HaONIoAaeMylo (SKCIEepUMEHTAIbHYIO MPU KOMHATHOM
TEMIIEPATyPE) MOPOLIKOBbIE PEHTI€HOrPAMMBI KPHUCTAIMYECKOH CTpyKTyphl [j remurugpata L-
nposnuHa 1:1, popmer H.5-2.

OUT'YPA 16 wumoctpupyer numarpammy TepmorpaBuMerpuueckoro anaimmsa (TGA)
KpucTayuTHUecKoi cTpykTypsl Th kommiekca L-nponuna 1:2, dpopmer 3,N-1.

OUT'YPA 17 wumoctpupyer numarpammy TepMmorpaBuMerpuueckoro anammsa (TGA)
KPUCTAJUTHUECKON CTPYKTyphI 11 kommnekca L-nponuna 1:1, popmer 6,N-1.

OUT'YPA 18 wumoctpupyer numarpammy TepMmorpaBuMmerpuueckoro anammsa (TGA)
KPHCTaJUTHUECKON CTPYyKTYphI [j remuruapara L-nponuna 1:1, popmer H.5-2.

OUT'YPA 19 wunoctpupyer TepMmorpamMmy —muddepeHunanbHOl — CKaHUPYIOLIen
kanmopumetpru (DSC) kpucramumueckoii ctpyktypsl Th komrutekca L-iposuna 1:2, ¢popmsr 3,N-1.

OUT'YPA 20 wutoctpupyer TepmorpamMmy — muddepeHInasbHON  CKaHUPYIOLIEH
kanmopumetpru (DSC) kpucrammueckoii ctpyktypst I1 L-iponuna 1:1, popmer 6,N-1.

OUT'YPA 21 wutroctpupyer TepmorpamMmy  auddepeHIrnasbHON  CKaHUPYIOLIEH
kanmopumetpru (DSC) kpucrammndeckoit ctpyktypsi Ij remuruapata L-nponuna 1:1, popmer H.5-
2.

OUI'YPA 22 gBnsieTcss CXeMaTHYECKUM TIPECTABIIEHUEM HEMPEPBIBHOTO PEaKI[dOHHOTO
nporecca.

MNOAPOBHOE OIMMCAHUE U30BPETEHUA

Hacrosiee n3o0perenne obecrnednBaeT, Mo KpaiHed Mepe, B YaCTH, KPUCTAJLTHYECKUE

CTPYKTYPBI coeHeHH sl | B kKaueCTBe HOBBIX BELIECTB.

Tepmun "dapmaneBTuyeckn NpuUeMiIeMbIii", KaK HCIONb3YeTCs B HACTOSINEH 3asiBKe,
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OTHOCHTCS K TE€M COEOMHEHHUSM, BEIIeCTBAM, KOMIO3HMLMSIM W/WJIA AO3UPOBAHHBIM (opMawm,
KOTOpbIe HAXOMSATCS B OOJACTH TPAIULMOHHOW MEIUIMHCKOW NPAKTHUKH, KOTOPBIE SIBIISIEOTCS
IOPUTOAHBIMU JUIsSi KOHTaKTa C TKAHSMH JIFOAEH U JKUBOTHBIX Oe3 upe3MepHOH TOKCHYHOCTH,
pasapakeHus, aJUIePruYecKOr pPeakIuy WM IPYTUX OCIOKHEHHWH, COpPa3MEepHBIX C pPa3yMHBIM
COOTHOILIEHHEM  TMOJIb3a/PUCK. B ONpeneseHHbIX  MPENNOUTHTENbHBIX  BOILJIOLIEHHUSX,
KPUCTAJUTMYECKHE CTPYKTYpPbl coenuHeHus | M300peTeHus HaXOOATCS MO CYIIECTBY B YHCTOM
dbopme. Tepmun "mO CyInecTBy YHCTBIH", KaK HCIOJb3YETCS B HACTOSINEH 3asBKE, O3HAYAET
COeIMHEHne, MMEIee YHCTOTy, Oonblue vem mnpubmmsutensHo 90 %, BKIOUas, Hampumep,
npubmusuTensHo 91 %, npubnmsutensHo 92 %, npubmusutensHo 93 %, npubausutensHo 94 %,
npubau3uTenbHO 95 %, npubnusutensHo 96 %, npubmusutensHo 97 %, npubnusutensHo 98 %,
npubm3uTenbHO 99 % u npubmusutensHo 100 %.

CBOICTBO COENMHEHHUs] HAXOAWTCS B BHAE PA3IHYHBIX KPUCTAJUTMUECKHUX CTPYKTYP
U3BecTHO Kak mojuMopdusm. Kak wucmonb3yercss B HACTOsLIeH 3asBKe TepMuH '"monmumopd”
OTHOCHTCS K KPHCTaJUIMYeCKHM (opMam, MMEIOLIUM TOT K€ CaMblii XUMHUYECKHH COCTaB, HO
pa3iuuHbIle MPOCTPAHCTBEHHBIE PACIIOJIOKEHHSI MOJIEKYJ, aTOMOB H/MJIA MOHOB, (POPMHPYIOIINX
KpucTaul. B TO Bpems, kak HOJUMOpP(BI UMEIOT TOT K€ CaMblii XMMHUYECKHH COCTaB, OHH
OTJIMYAIOTCS MO YIMAKOBKE U T€OMETPHYECKOMY PACIIOIOKEHUIO U MOTYT IOKa3bIBATh PA3JINYHbBIE
(dusnueckre CBOWCTBA, TaKWe KaK TeMIlepaTypa IJaBjieHus, Gopma, LBET, INIOTHOCTb, TBEPAOCTH,
neGopMUpPYyEMOCTb, CTAOMJIBHOCTb, PACTBOPUMOCTh M T.I.. B 3aBUCHMOCTH OT COOTHOLIEHHS
TeMIIepaTypa-CTadmIbHOCTh, 1Ba mojuMopda MOryr ObITh HJIM  MOHOTPOHBIMH  HJIH
SHAHTUOTPOMHBLIMU. [IJI1 MOHOTPOIHOIN CHCTEMBI OTHOCHUTENBHAS CTAOMJIBHOCTh MEXAY OBYMS
TBepabIMH (a3aMH OCTAeTCsl HEM3MEHHOH, KOorja HW3MeHseTcs Temieparypa. Hamportus, B
SHAHTHOTPOITHON CHCTEME CYIIECTBYET TEMIIepaTypa rmepexoma, Mpu KOTOPOH CTabUIBHOCTD ATHX
nByx (a3 monmHocteio usmensiercsi. (Theory and Origin of Polymorphism in "Polymorphism in
Pharmaceutical Solids" (1999) ISBN: )-8247-0237).

O0pasnam KPUCTAITHYECKUX CTPYKTYP MO H30OPETEHHIO MOKHO O0ECIIEUHTh IO CYIIECTBY
YHCTYIO (ha30BYIO OAHOPOIHOCTh, HACHTH(UIHPYEMYIO HATNYHEM JOMUHHPYIOLIETO KOJHMUECTBA
€INHCTBEHHOW KPUCTAJUIMYECKOW CTPYKTYpbl U HeOOs3aTeNbHO, HE3HAUMTENBHBIX KOJNYECTB
onHOW wiam Oojiee APYruX KPHUCTAJUTHYECKUX CTPYKTyp. IlpucyrctBue Oonblue, ueM OIHOM
KPUCTAJUTMYECKOH CTPYKTYPBI MO H300pETEHHIO B 00pasiie MOKET ObITh ONMPENETIEHO METOAAMH,
TAKUMH KaK MoporikoBas nudpaxun pentrenoBckux nydeil (PXRD) win tBepnodaszHas saepHas

MarHuTHO-pe3oHaHCcHas cnektpockonus (SSNMR). Hanmpumep, mpucyTcTBHE 3KCTpA-MMUKOB MPU
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CpaBHEHHH JKCIEPHUMEHTAIILHO U3MepeHHOi peHTreHorpammbel PXRD  (nabaromaemoit) ¢
MozensHol peHTreHorpamMmoit PXRD (BeIuncieHHOI) MOXKeT yKa3blBaTh HA OOJbIe, UeM OAHY
KPHCTAJUTMYECKYIO CTPYKTYpy B oOpasue. Monembuas pentrenorpamma PXRD moker ObITh
BBIUKCJICHA HA OCHOBE JAHHBIX PEHTIeHOBCKOrO aHanm3a MOoHOKpucrayuia, (cm. Smith, DK, "A
FORTRAN Program for Calculating X-Ray Powder Diffraction Patterns," Lawrence Radiation
Laboratory, Livermore, California, UCRL-7196 (April 1963); cm. takxke Yin. S., Scaringe, R.P.,
DiMarco, J., Galella, M. and Gougoutas, J.Z., American Pharmaceutical Review, 2003, 6, 2, 80).
[IpennoyTuTeNbHO, KPHUCTAUTHYECKAs CTPYKTypa HMEET MO CYLIECTBY UHCTYIO (Da30BYIO
OIHOPOOHOCTh, KaK 0003HAYEHO MOCPENCTBOM MeHbIle, ueM 10 %, mpeanouTuTeNbHO, MEHBIIIE,
yeM 5 % wu Oonee TPEANOYTHTENHHO, MeHbIne, dYem 2 % oOImmedl rmiomamd MuKa B
SKCTIEpUMEHTAIbHON peHTreHorpamMe PXRD, sBastomeiics pe3ysbTaTOM JOMONHUTEBHBIX
NUKOB, KOTOpblE OTCYTCTBYIOT Ha MonenbHOi pentreHorpamme PXRD. HaubGonee
NPEeNNOUTHTENIbHA KPUCTAUIHYECKAs CTPYKTypa MO H300PETEHHIO, HMEIOLIasi MO CYLIECTBY
yiCTYI0 (DA30BYIO OMHOPOMHOCTH C MeHbime, uyeM 1 % oT oOmiei miomagd Muka B
SKCIIEpUMEHTAIbHON peHTrenorpamMe PXRD, sBasromeicss pe3ysibTaTOM JOMOHUTEBHBIX
MUKOB, KOTOPbI€ OTCYTCTBYIOT Ha MOJeNbHON peHTrenorpamme PXRD.

PaznuuHble KpUCTAIIMUECKHE CTPYKTYPBI MO H300PETEHUIO, OMMCAHHOMY B HACTOSIIEH
3asiBKE, MOTYT OBITh Pa3JIMYUMBI IPYT OT APYTra C MOMOIIBIO PA3IHUHBIX AHATUTHYECKUX METOMIOB,
M3BECTHBIX CIIEUHAINCTY B JaHHOW oOnactu. Takue MeTOIbl BKJIIOYAIOT, HO HE OrPAHUYHMBAsSICH,
TBepAo(dasHYIO SOEPHYI0 MArHUTHO-pe30OHaHCHYIO crekTpockonnio (SSNMR), moporkosyro
madpakuuio  peHtreHoBckux  syderr  (PXRD), muddepeHumansHyo  CKaHUPYIOLILYIO

kanmopumetprio (DSC) u/umu repmorpasumetpuyeckuii anamms (TGA).

HNOJYYEHUE KPUCTAJIVIMYECKHUX CTPYKTYP

Kpucramiueckue CTPyKTyphbl MO U300PETEHHIO MOTYT OBITh MOJYYEHBI Pa3HOOOPa3HBIMH
METONAMH, BKJIFOYAs, HANPHUMED, KPUCTAILTH3ANUIO HJIH NEPEKPUCTAIUTH3ANIO U3 TTOAXOISIIETO
pPacCTBOPHUTENS, CYyOIMMAIIMIO, POCT M3 PacCIiaBa, Mepexoq B TBepayw ¢dasy u3 mpyroi ¢assel,
KpUCTAJUIU3aLUIO U3 CyneprI/ITI/ILIeCK()ﬁ JKUOKOCTH W PEAKTUBHOEC PACIBUICHUEC. MeTOI[I:I JUISA
KPUCTAJUTH3AUNN WIIH TEPEKPUCTAIUTH3ANNHN KPUCTAJUTHUECKHX (POPM U3 PAaCTBOPSIOLIEH CMECH
BKJIIOYAIOT, HAIIpUMeEp, BBIIAPUBAHUE PACTBOPUTENIS], YMEHbIIEHHE TEMIIEpATYPbl PACTBOPSIOLIIEH
CMECH, HCIOJb30BAHNE KPHCTAJUIMUECKON 3aTPAaBKA B IEPECHIIIEHHOW PACTBOPSIOLIEH CMECH

MOJIEKYJIbI H/MJIA COJIH, 3aMOpa’KUBaHHE, BHICYLIUBAIOLIEE PACTBOPSIOLIYIO CMeCh U A00aBlIeHHE
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AHTUPACTBOpUTENEH (IPOTHBOPACTBOPUTENIEH) K PACTBOPSIOIIEH cMecH. MOryT HMCIOJIb30BaThCS
BBICOKOIIPOM3BOAUTEbHBIE METObl KPUCTALIM3AUNN ISl TONyYEeHHS] KPUCTAJUINYECKHX (hopm,
BKJTIOYAst ITOJIMMOPPBI.

Kpucrammiueckue JsiekapcTBa, BKJIOYas MOMUMOP(BI, CHOCOOBI HOJIyuYeHHs] U
XapaKTePUCTUKH KPUCTAJUIOB JieKapcTBa oOcyxnatotTes B Solid-State Chemistry of Drugs, SR.
Byrn, R R. Pfeiffer, u J.G. Stowell, 2™ Edition, SSCI, West Lafayette, Indiana,1999.

Kpucrammueckne 3aTpaBKu MoOryT ObITh m00aBieHBI K JIFO0OW CMecH  Juis
KPUCTAJUTM3ALUHN JIsl YCKOpeHust kKpuctayumsanuu. Kak Oyner moHSTHO KBaau(pUIHPOBAHHOMY
CIEMUANUCTy, MPUMEHEHHE 3aTPABKU HUCIONB3YETCS Ui YIPABIEHHS POCTOM KOHKPETHOM
KPUCTAJUTAYECKON CTPYKTYPBI WJIM JJIsl  YIPABJIEHUS PACIPENETEHHEM pasMepa YacCTHIl
KPUCTAJUTHUECKOr0 Tpoaykta. COOTBETCTBEHHO, BBIUMCIIEHHE KOJUYECTBA HEOOXOIUMBIX
3aTPAaBOK 3aBHCHUT OT pa3Mepa JOCTYITHOU 3aTPABKU M KENATEIBHOTrO pa3Mepa CPEIHEH YaCTHIIbI
nponyKTa, Kak onucano, Hanpumep, B "Programmed Cooling of Batch Crystallizers," JW. Mullin
u J. Nyvlt, Chemical Engineering Science, 1971,26, 369-377. Boo0O1e, 3aTpaBKku HeOOJBIIOTO
pasmepa HEOOXOmUMEBI st 3H(HEKTHBHOrO YIIPABIEHUsT POCTOM KPHUCTAJUIOB B MAPTHH. 3aTpaBKa
HeOONIBIIOTO  pa3Mepa MOKET OBITh MOJydeHa I[POCEHBAHHMEM, IIOMOJIOM WJIH TOHKHM
U3MeNbYeHHEM OONBIINX KPUCTAJUIOB HJIH MUKPOKPHUCTauM3anneil pactBopoB. J[omkHa OBITH
IPEANPHHSATA OCTOPOKHOCTB, YTOOBI Pa3MalIbIBAHWE WJIM TOHKOE M3MEJIbUeHHE KPHCTAJUIOB HE
OPUBETH HH K KaKOMYy H3MEHEHHIO B KPUCTAUTMYHOCTH (OPMBI 33JaHHOW KPHCTAJIMYECKOMH
CTPYKTYPHI (TO eCTh, H3MeHeHus1 Ha aMmopdHYIO popMmy i Ha APYroit momumMopd).

Kak wucnosnb3yercss B Hacrosiued 3asBKe, TepMUH "KOMHaTHas temmepatypa" wmimu "RT"
0603HaUaeT TeMmepaTypy okpyskatomeii cpenst ot 20 °C no 25 °C (68-77°F).

Boo0Oiie, B moJsiyueHHH KPUCTAJUIAYECKOrO COenrHeHus la, Kak ONHCAHO HUIKE,
pactBopuTesb(i) OymeT UCHOMB30BATHCS Uit 0Opa3oBaHMs KPHCTAJUIMUECKOrO coeduHeHus la,
IPENMOUTHTEBHO HMEIOIIEr0 OOBEMHYIO TLIOTHOCTh, KaK OMUCAHO HUXKE.

Kpucrammueckoe coenunenne ctpyktypsl la (S-PG) SC-3 nmo u3obpereHuro, moayueHo

COTJIACHO CJIEAYIONIEH COKpAIeHHONW peakiuu, kak mokazaHo Ha Cxeme .
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CXEMA1

1. Et;SiH, BF;0Et; unmu BF5-2CH;COOH
H>O (1 3xB.),
CHs;CN

v

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

LIMKJIOTEKCAH
OEt
HO OH
la 4 HzU
CH,

(Kpucranmueckoe) coequnenne (Ia ((S)-PG) dpopmsr SC-3

Kak ormeueno Ha Cxeme I, coemunenne B mnmm If, wim Ig (Bce BMecTe oTHOCSTCS K
coemuHeHuto B), rme coemunenue B B opme amopdHOro mim KpHCTAUIMYECKOTO TBEPIOTO
Bemectea (If mmm Ig) oOpabaThiBalOT areHTOM BOCCTAHOBJIEHHS, TAKMM KaK CHJIMJITHIPUI,
OPEeNNOUTHTENIPHO,  AJKWICWIMITUAPUL, OoJiee MNPEANOYTUTENbHO  TPUITHICHJIAH (WU
TPUSTIJICHIIMJITHIIPULT), B MPUCYTCTBUU AKTUBHPYIOIIEH TPYIIbI, KOTOPAs SIBJISETCS KHUCIOTOH
JIstonca, Takoii kak BCIs*Me»S, BBr3, BF3OEty, BCls unu BF32CH3COOH, npeamnoyrutenbHo
BF:;OEt; umu BF32CH3COOH, wu opranwueckoro pactBopurens, takoro kak CH3CN,
CHs;CN/ronyon uwmu CH3CN/puxiopMeran, METHJIEHXJIOPHI WIM BOAA, MpPU TEMIEpaType B
TIpeenax Auana3oHa ot npubmmsutensHo -15 °C no mpubmusurensro 25 °C, npenmouruTensHo OT
npubmmsutensio 5 °C mo mpubmusurensHo 10 °C, mis BoccTaHOBIeHHsS coemuHeHHs B u

00pa30BaHusl COOTBETCTBYIOLIETO OCHOBHOTO coenuHeHus |

KOTOPOE OTHENSIOT OT PeakIMOHHOH cMecu u obpabateiBaot (S)-npommtenriukoneM ((S)-PG) u

OpPraHUYCCKUM PAaCTBOPHUTEIIEM, TAKUM KaK aJIKWJIaleTaT, KaK U3JIOKEHO BBILIEC, MPEANIOUYTUTCIIBEHO
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u3onponmianeTat wm MetwitpetOytmioBsli 3pup (MTBE), u HeoOs3arenbHO, 3aTpaBKOi
coemuuenusi((S)-PG) Ia (momspHoe oTHOIIeHue 3artpaBka la : coemmHenne B B mpemenax
muanasona oT npubsmsurensHo 0.1  npubmuszurensHo g0 10 %, mpeamoyYTHTENHHO
npubmusutensao ot 0.5 % npubmusurensHo 10 3 %), ¢ oOpa3oBaHHEM KPHCTAUTHYECKOM
cycnensuu coemurenus ((S)-PG) Ia, u Beigensitor kpucraminueckoe coenunenue ((S)-PG) Ia us
KPHUCTAJUTMYECKON CYCIIeH3HUU.

IIpy BBIMOSHEHWH BBIIEYIOMSHYTOH COKpalleHHOW peaknuun Cxemsl I, CHIIMIIBHBINA
BOCCTAHABJIMBAIOIINN areHT OyIeT UCIOb30BATHCS B MOJISIPHOM COOTHOILIEHHUH K COeAUHEHHIO B
B Ipenenax auana3ona oT npubmusutensHo 1.2:1 go npubnusurtensho 4.5:1, npeanoYTuTENEHO OT
npubmu3uTenbHO 2:1 1o mpubnusurtenbHo 4:1, B TO BpeMst Kak ak THBUPYIOLIAs rpynna (KuciaoTa
JIptorica) Oynmer  HWCHONB30BATHCS B MOJIIPHOM  COOTHOLIEHHMH K  CHJIMJIBHOMY
BOCCTAHABJIMBAIOIIEMY areHTy B Mpefeiax JAudana3oHa oT npubmmsutensHo 1.2:1  mo
npubmu3uTensHo 4.5:1, npeanoytutensHo OT npubausutensHo 2:1 g0 npubmusurtensho 4:1. (S)-
nporuneHrkons ((S)-PG) Oyzmer ucnons3oBaThesi B MOJISIPHOM COOTHOLIEHUH K COSAMHEHHIO B
B mpenenax auanaszona ot npubmusutensHo 0.9:1 no npubmusurtensho 1.5:1, npeanoYTUTENBEHO OT
npubmmsutensHo 0.98:1 no mpubmmsutensHo 1.2:1; Boma Oyner HCIONB30BATHECS B MOJISIPHOM
cootHowenuu K (S)-PG B npegenax muamasona ot npubmusutensHo 0.95:1 mo npubau3uTensHo
5:1, mpennourutensHO OT npudam3uTensHo 0.99:1 no npubnusurtensho 2:1.

Kpucrammueckoe coemunenune ctpyktypel la ((S)-PG) dopmer SC-3 mo uzobpereHuro

MOYKET TaKKe OBITh MOJTy4€eHO, coracHo peakuonHon Cxeme II, n3n0keHHON HUXKeE.
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CXEMA 1T

T4 -4.5 3,
NaOH
(1N pacraop)

MEeTaHoN

4= 4.5 5K,
NaGAc

CosnuHeHwe |

1) MTBE, 1 3ks. (S)-PG W aarpaska
2) Umxnorexcan

(8)-PG
thopua ST-3

rae coeauHeHne A 00pabaThIBAIOT CIUPTOBBIM PACTBOPUTENIEM, TAKMM KaK METAHOJ, STAHOJ HJIH
U3OMPONMIOBBIA CITUPT, MPEANOYTUTEIPHO METAHOJ, BOJOW M BOJHBIM OCHOBAaHHEM, TAKUM Kak
ruapokcu meaounoro Metajuia, TakuM kak NaOH, KOH wmu LiOH, npennoururensao NaOH,
NPENNOUYTHTENIFHO B MHEPTHOW aTtMocdepe, Takoi Kak a30T, MPHU MOBHILIEHHOH TeMmepatype B
npenenax JMana3’oHa OT mpuOiamsuTensHo 50 no mpubmmsutensro 85 °C, mpenmoutntensHO OT
npubmmsurtensHo 60 °C o npubmsutensro 80 °C, uto6bl moyunTs coequneHne 1.

Bonnoe ocHoBaHue OyIeT MCMONB30BATHECA B MOJISIPHOM COOTHOLIEHHH K COEIUHEHHUIO B
npenenax auamna3oHa ot npubmmsutensHo 3.5:1 no mpubnuzurtenbHo S5.5:1, NPEANOYTUTENBHO OT
npubau3uTenbHo 3:1 1o mpubnusurensHo S:1.

PeakunoHHyl0 cMech, coaepKalylo coeanHeHue I, oOpabaThIBAlOT  OPraHUYECKHM
pacTBOpUTEsIEeM, TAKUM Kak MeTHITpeTOyTuioBbIi 3¢up (MTBE) umn ankunanerat, Kak OMuCaHO

BbILIIEe, NIpeAnoututeNnsHo uzonponuianerar win MTBE, Beipensior coeguneHue I, xotopoe
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obpabateiBatoT ¢ (S)-IPONMJICHIJIUKOJNIEM, YTOOBI IOJYYHUTh CTYIIEHHYIO CYyCIEH3HIO,
comepxamyto kpucraummdeckuii nponykt la (S)-PG, ¢opma SC-3. HeobsizatensHo, mo0aBisioT
3atpaBky coemuHeHus ((S)-PG) Ia x peakumonnoit cmecu. Kpucramumueckoe coenunenue la
OTHENSIOT OT CYCIeH3HH C HMCIIOJB30BAHUEM TPAAMLMOHHBIX MPOLEAYpP, HAIPUMEp, CyCIEH3HIO
coemuHenuss la o00pabaThIBAlOT OPraHUYECKHM pPACTBOPHUTENEM, TAaKUM KaK LUKJIOreKCaH,
W300KTaH WJIK  METWILHMKIOT€KCAaH, [MPENNOYTHTENIbHO  LUKJIOT€KCaH, ¥  BBIAEISIOT
KpUCTAJUTHYECKOe coenuHenue la.

B mpomecce oOpasoBanusi coemunenus la, (S)-PG wucmonb3yercs B MOJSIPHOM
COOTHOLIEHUHU K coenuHeHuio | B nuanasone ot npubmusutensuo 0.9:1 mo npubmusurtensuo 1.5:1,
NPEeanoYTHTENBHO OT npubmu3uTensHo 0.98:1 no npubnusurtensuo 1.2:1.

Kak oTMeuamoch paHee B HacTosulel 3asBke, combBaT (R)-mpomunenrnukons Ib
coemuHeHuss | MokeT ObITH MOJlydueH METOAOM, MOJOOHBIM METOAY MOJyueHHs cojbaTa(S)-
nponieHriukonst la 3a uckimoueHneM toro, uto (R)-mponuseHrImKoab UCIOb3yeTcsl BMECTO
(S)-mponmIeHrIMKOJISL.

Crniocob coryacHO u300peTeHUr0 is mnonydyeHus MoHO-EtOH-muruapara (3taHON wiH

EtOH/ctpyktypa) dopmbr SA-1 (coenunenue Ic) nokasan na Cxeme III, npuBeneHHOM HIDKE.

CXEMA III
OEt
AcO NaOH 2oan EtOH
\w a"/ §oind

Aco ; “oAc CHATHME 3aLiuThl

QAc

CoenvHenune A Coepiuretwe |
Bofrsid EOH
KpUCTaNHAALWMS v EHp

moHo-EtOH-guruapar ¢popmsr SA-1
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rae coequHeHHe A pacTBOPSIOT B 3TaHOJE NOCPEACTBOM HArpeBaHHsl 1O KWIIEHHS, 3aTeM
NOOaBNSIOT BOAY MpH OOBEMHOM COOTHOLIEHHMH K JTAaHOJNY B Hpenenax adama3oHa oOT
npubmusutensuo 1:1 mo mpubmusurtensro 3:1, npeamodrutesnsHO OT mpubnusutensuo 1.5:1 mo
npubm3uTenbHO 2.5:1. J[00aBasSIOT 3TAHON M CMECh OXJIAKIAIOT IO TEMIEPATYpPhl B AMANA30HE
TemnepaTyp ot npubmusutensHo -10 °C mo mpubmmsurensro -30 °C, mpemmouTHTENHEHO OT
npubmmsutensio -15 °C mo npubmusurensro -25 °C. Coemunenne Ic BbIIENSIOT B BHIE
kpucrauioB MoHO-EtOH-gurunpara.

Criocob, coriiacHO U300pETEHHIO, IS MOayueHus CTpyKTyp dopmbl SB-1 u dopmer SB-2
muruapata dtiieHrukons (coenunennit Id u le, COOTBETCTBEHHO), OCYLIECTBIISIOT CIIEAYOLIHM
obpaszom.

Coemunenne Id dopmer SB-1 monyuaroT pacTBOPEHHEM COEOMHEHHS A B BOIHOM
pacTBOpe ITUJICHIJIMKOJS (BOAA | STUJICHIJIMKONb OT mpuOmu3uTensHo 1:1 10 mpubau3uTensHO
0.4:1, nmpennourutensrHo ot npubmusuteabHo 0.7:1 mo mpubmusutensHo 0.5:1) mocpencTBom
HATPEBAHHS TIPH TeMIepaType B MpemeNax AuamasoHa ot npubmusutensao 35 °C  mo
npubmmsutensao 55 °C, npenmourntensro ot npubmmsutensro 40 °C no npubmsurensao 50 °C,
B TeueHHWe MNpuOMM3UTENEHO OT 1.5 10 mnpubau3uTeNsHO 2 YacoB, MPENNOYTHTENIBHO OT
npubmm3utensHo  0.30 MuHyT npubau3uTensHO 10 yaca. CMech OXJIaKIAIOT 10 TEMIIepPaTyphl B
npenenax auanasona ot npubmusutensHo 10 °C mo mpubnusurensro 22 °C, mpeamoytuTensHO OT
npubmsurtensao 14 °C no npubmusurensuo 16 °C n no6aBnsioT 3aTpaBKy KpHCTaLIoB Ic MOHO-
EtOH-guruapata wim KpUCTAUIOB auruapara STwieHrukoss ¢opmer SB-1 Id B monspHOM
COOTHOLIEHUH K COeMHEHHIO A B mpenenax auanasoHa ot npudiamusutensHo 0.1 npubausuTensHo
1o 10 %, npeanouyrurenbHo OT npubnusurenbHo 0.5 npubmusutensHo 10 3 %, A MOJydeHHs
KpHUCTAJUTa qUrHApaTa dTUneHrukost popmel SB-1 1d.

B cooTBeTcTBMH C HACTOSALIUM H300pETEHHEM, KPHCTA/Ul JUTHAPATA STUJIECHTJIMKOJIS
dbopmbr SB-2 e oOpasyercs moCpencTBOM pacTBOPEHHS COEAWHEHHS A B BOIHOM DPacTBOPE
STHJIEHTJIMKONS (BOAA: STUJIEHTJIMKOJb OT mnpubmusutensHo 1:1 mo mnpubmusurensuo 0.4:1,
npennoutuTesisHo oT npubmmsutensao 0.7:1 go mpubmusurensro 0.5:1), HarpeBaHHeM MpH
Temmepatype B Ipelenax AMaNa3oHa OT NpHOIH3UTENsHO 35 1m0 mpubmmsutensHo 55 °C,
npennoutuTensHO OT npubmmsutensEo 40 °C po mpubmazsurensro S50 °C, B Teuenme
npuOIM3UTENHHO OT 1.5 mpubnu3uTensHO A0 2 YacOB, MPEANOYTUTENbHO Mpubau3uTensHo ot 0.30
MHUHYT NpUOIU3UTENBHO 10 yaca. CMech OXJIAKIAIOT 10 TEMIEPATyphl B Mpenenax quana3oHa OT

npubmmsurensao 10 °C no npubmusurensro 30 °C, npemmourntensro oT npubmusutensao 20 °C
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no npubnusutensro 25 °C u 106aBIAIOT 3aTPaBKy KPUCTAIIOB AUTUPATA STHIIEHTIHKONS (hOPMBI
SB-2 le npum MOJSIPHOM COOTHOILIEHHMHM K COEIMHEHHWIO A B Ipeaenax Auamna3oHa OT
npubmusutensao 0.1 mpubnusurtensHo 1o 10 %, npepnoututensHo OT npubmusurensHo 0.5
npubIu3uTeNbHO 10 3 %, ISl MONMyYeHHsT KPUCTaJUla JUruapaTa dSTUiIeHrnkoss popmer SB-2 Ie.

Criocob, cornacHO H300PETEHHIO, TSl TTOMYUYEHHs] KPUCTAJUTMYECKOW (HOPMBI COENMHEHUS
B, xoropas sBnsiercst ¢popmoii If, ocymectisitor B cootBerctBuu co Cxemoit IV, u3nokeHHON
HUXKE.

Kpucrammueckuii coneBat 1,4-Oytunauona If mo u300peTeHHIO MOMyYArOT COTJIACHO
caenyromieit peakiuonaon Cxemsr [V,

CXEMA 1V

?HQ—C_——;C—?HQ

OH H?"“‘“GEC“‘?H
HO OH
Coenunenne B Kpucrannnuecknii If

r7ie HeKpUCTAJUIMYECKoe coenuHeHne B (kotopoe moker ObITh MOJyueHO, Kak omucaHo B US
Ne10/745,075, nomanuoii 23 pexabps 2003 wam B US 6 515 117), npeanoyTuTensHO B MO
cyiiecTBy 4ucToil popme (Hampumep, ¢ uucrotoii ot 50 mo 100 %), cMeUBAIOT CO CMECHIO
TOJIyOJ1/ ajKuianer (Takoi Kak 3THJIalleTaT) U CMECh HarpeBarOT OO0 TEMIEPATypbl B Mpemenax
muanasoHa oT npuOmmsutensHo S50 no mpubmmsurensro 70 °C, mpemmoutmTensHO OT
npubmuTensHO 55 no npubimsutensro 65 °C, nobapmsor 2-6yTHH-1,4 MO M HArPEBAIOT, KAK
yKa3aHO BBIIE, MOKA AHOJI HE PAaCTBOPUTCS, AOOABJSIIOT 3aTpaBKy coemuHenust If u cmech
OXJIYKAAIOT 0 MOJyUeHH s KpucTayyioB coenunenus If.

B anpTepHAaTHBHOM CrIOCcO0€ MOJyUeHHUs KPUCTATHYECKOro coenunenus If coemnenne B
pPacTBOPSIOT B ajKHianerate (TakOM Kak OyTHJAlleTaT) MM B CMeCH ajKuiaunerat/rentad (OT
0.5:1 mo 1.5:1), mpu MOBHLIIIEHHOMN TeMIepaType B Ipefenax AManasoHa ot npubmsuTtensHo 50 °C
no npubmusurensao 70 °C, npemmouruTensHo ot npubmusutensao 55 °C o npubmusutensHo 65
C, nobasmsoT 1,4-6yTHHIMOM M CMeCh OXJIAKAAIOT 10 KOMHATHOH TeMIepaTypsl 0 00pa30BaHHs
KPUCTAJUIOB coenuHenus If.

B npenmoyTHTENsHOM BOILIOLIEHWH, coemuHeHHe If KpUCTAIUIM3YIOT U3 CMECH
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coemuHeHuss B u Tonyos/ankunanera (IpeamoYTUTENBHO ATHIIALETATA), COAeprKalell 0ObeMHOe
OTHOLIEHHE TOJyOJa K alKWIaleTaTy B Ipenenax auanasoHa or npubmmsurensHo 1:1 1o
npubmusutenso 19:1, mpenmourturtensHo or npubmusutensHo 4:1 o npubmusutensHo 9:1.
Cmece Tonmyos/ankmnanerar Oyner BKJIIOYATh AOCTATOUYHOE KOJIMYECTBO TOJyONd, YTOOBI
HOJIYYUTh MOJISIPHOE COOTHOLIEHHUIO K COeqUHEHNIO B B mpenenax quana3oHa OT NpUOIM3UTETBHO
40:1 mo npubmuzutensio 90:1, mpeanoyTuTeapbHO OT MpudM3nTENbHO 60:1 10 MPUOIU3UTENBHO
80:1, no obpazosanus conbrata 1,4-0ytunauona If.

Kpucrammzauus ans oopasosanus conbBata 1,4-Oyrunauona If moxer ObiTh OoJiee jierko
OCYIIECTBJIEHA, C HCIONb30BAHHEM KpHCTAJUIOB 3aTpaBku coemuHeHus If B kommdectse oOT
npubm3utenbHo 0.1 mpubmusurtensHo a0 10 %, npeamoututenbHO OT mpubausurenbHo 0.5
npubmsuTtensHO 10 3 % B pacueTe Ha BeC HCXOAHOTO coennHeHus B.

B npyrom mpenmnodTHTENEHOM BOILIOLIEHHH, coequHenne If (kotopoe mokeT ObITh HITH
MOKET He OBbIThb OYHINEHO) KPUCTAJUIM3YIOT W3 CMECH COeQuHeHus B U ankuanerat/rentaH
(mpeamodTUTENEHO  OyTHJIALETAT/TONYON) HeoOs3aTeIbHO C  HCIOJB30BAHHEM  3aTPABKH
KpHcTajmImueckoro  coemuHenus If, wucmomesyromerocs or npubmmsurensHo 0.1 nmo
npubmm3utensHo 10 %, mpenmoututensHO OT mpubmusutensro 0.5 npubmusurenso mo 3%
satpaBku If B pacuere Ha Bec mcxomHoro coemuHeHus: B. Ankmnanerat Oyner HCIONB30BATHCS
npu 0ObEMHOM COOTHOIIEHHWH C TelTAHOM B MpeneiaxX auanazoHa ot npubmuszutensHo 0.5:1 go
npubmu3nTeNnbHO 2: 1, mpeanouTuTeNnsHO OT mpuban3uTeabHo 1:1 no npubnusurensHo 1:1.5.

Kpucrammueckuit comeBar 1,4-Oytunmuona If moxker Taike ObITh MMOJNyueH B
HEeMPEPHIBHOM Mporecce, kak moka3ano Ha Cxeme [VA.

Cunres combBata If BrirOuaer nBe mocienoBaTeNbHBIE CTaAuu ¢ coeauHeHueM E u
coemuHenneM D: (1) Jlutuposanme coemuneHuss E, droObl MONYy4YUTH JIMTHPOBAHHOE
npomexyTounoe coenrHerre G u (2) cBsA3bIBaHKE JIMTHPOBAHHOTO MPOMEXKY TOUHOTO COEINH EHUS

G c coequuenueM D.
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Co ccputkoii Ha Qurypy 22, mokazaHa O0K-cxema mporecca (mogoOHOTO PaCKPHITOMY B
US 7 164 015, xoTopelii BKJIIOYEH B HACTOSINYIO 3assBKy B KadeCcTBE CChUIKH). B 3TOM
BOILIOIIEHHH BECh CIIOCO0 monydeHus: coenuuenus If, kak mokazano Ha Cxeme IVA, BBITIOJHSIOT
IPU HEKPUOTEHHBIX YCIIOBUIX. ApOMaTHUeCKuil peareHT E, nMeromuii rpyny, NoaXoAsIIyo 1s
JUTHS W TaJOTEHOBOrO OOMEHA, XpaHAT B MEPBOM cocyle 1 mpu KOMHATHOH TeMIepaType.
JlutueBnlii peakTHB Q mWOHAIOT BO BTOPOH coOCyd 2, Tak)Ke INMPU KOMHATHON TeMIIEpaType.
Apomarnueckuii peareHT E u qutHeBsni peaktus Q mepemernarot u3 cocynoB 1 U 2 ¢ mOMOIIBIO
HacocoB 3 W 4, COOTBETCTBEHHO, K TEPBOMY HAKPBITOMY KOXKYXOM CTaTHYECKOMY MHUKCepy S.
Temnepatypa peakmuu Ui TOJYYEHHs] JMTHPOBAHHBIX AHMOHHBIX YaCTUI[ pEryJUPYyeTcs B
muanazone ot npudmmurtenso -30 °C o npubmmsurensro 20 °C, B mepsom Mukcepe 5 ¢
MOMOIIBIO XOJIOAUIIEHUKA 6.

JlutupoBaHHbIe aHHWOHHBbIE YacTUbl G, TakuM 0Opasom oOpa3oBaHHBIE, MOMAOTCS
HEMOCPEICTBEHHO U3 MEPBOI0 MUKCEPa S BO BTOPOH CTATHUYECKUH MUKCEP 22 MO OOBIYHOW JIMHUU
nonaun 19. KapOGoHunom 3amernenHsiii peareHT D mogaercs B Tpetuii cocyn 20 mpu KOMHATHOM

TeMIieparype W Inepemernaercss HacocoM 21 uepe3 XONOMUIBHUK 20, Tle OH OXJIAKIAeTcs 10
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TeMIIepaTypsl B Ipefenax amanas3oHa oT npubmsurensao -10 °C mo mpubnusurensro -30 °C, n
3aTEM IMEePEMELIAETCSl BO BTOPOH MOKPBITBIA KOXKYXOM CTaTH4eckuil Muxcep 22. Peakuwms mis
NOJIyueHHs] MPOAYKT rmko3una H peryampyercs BO BTOpOM MukKcepe 22 C MOMOIIBIO BTOPOTO
XOJIOAWIbHUKA 23.

3atem 00paboTka B YCIOBHSIX TIJIMKO3UAMPOBAHHS MPOMCXOAUT, rae H momaercs B
OObIUHBI peakTop 25, rme ero oOpabaThIBAlOT KHCJIOTOH B CIHPTOBOM pPaCTBOPHTEIE,
npennoututeisho MSA/MeOH uymm HCI/MeOH, ¢ obpasosannem H' (mecumuiampoBaHHOTO
reMUKETasisl), KOTOpPbI 3aTeM MpeoOpa3oBLIBAIOT B TIMKO3WA B. 3areM [OOMOJIHHUTETBHOE
BbIJIEJIEHHE MPOAYKTa U OOpaTHAasi SKCTpakUus U Kpuctajuusauusi ¢ 2-OytuH-1,4-muomom (J) B
cmecu tonyosr/EtOAc mo3eossitor monyunth Kpuctaumueckuii nponykt If. Peaktop 25 mosker
NOANEPKUBATHCS MPH KOMHATHOW WJIM IPYrOll HEKPUOTEHHOW TeMIEepaType B TEUeHHE JIIOOBIX
MOCJIEAYOITUX PEAKIHH.

Hcnonb3yemblii IMTHEBBIN peareHT MPEACTABIISIET COOOW MO KEJAHUIO OPraHOJUTHEBBIN
pearent. [logxoasiue opraHoMUTHEBbIEe peareHTsl BKIO4YaoT n-Buli, S-BuLi u t-BuLi. [Ipyrue
Oy Iy T OYEeBHOHBI KBAIU(PUIIMPOBAHHBIM B JAHHOH 001aCTH CIIENUATUCTAM.

ITocne 3aBepiueHusi peaxiyu, >kenaeMbiid mpoaykT If mMokeT ObITH BBIZETIEH M OYHILNEH
COIJIACHO METOJaM, IIMPOKO M3BECTHBIM B JAAHHOH O0JIACTH OPraHMYecKOil XUMUHU (HampuMmep,
OCaKIEHUEM, OSKCTpakLUMeW  pacTBOpUTENEM, IepeKpucTauin3auued ©u Xpomarorpadueit).
Coemunenue If co cHsITHEM 3aLMTHON TPyNIbl caMO MO ce0e MOKET OBbITh MOJIE3HBIM B KAUeCTBE
IPOMEXYTOYHOr O MPOAYKTa M KoHeuHoro npoaykTa. Coenunenue If moker pearuposarts nanee
¢ monydeHneM (papMareBTHYECKH MPUEMJIEMBIX KHCIOTHO-aJIMTHBHBIX HJII OCHOBHBIX COJIEH, C
UCIIOJIb30BAaHMEM METOIOB, KOTOpPbIe OYAyT M3BECTHBI KBaJH(pHIMPOBAHHBIM B JAHHOW OOJACTH
CTELUAJTICTaM.

Temmepatypa ¥ BpeMs peakiUi - JBAa BaKHBIX MapaMeTpa B HEMPEPBIBHOM CIOCOOE,
nokasanHoM Ha Cxeme IVA: NUTHpOBaHHEM MOXKHO YIpPaBIATh HempepbiBHO oT -30 °C (mmm
Hike) 10 20 °C (um BBIIE), IPENOYTHTENBHO NPUOIH3HTENBHO 0T -17 °C no npubmusuTensHO -
10 °C, or MEHYT 1O CeKyHI BpeMeHH peakiuu. J{jis mocnenyromel peakiiuy CBA3bIBAHUS TTOTOK
JUTHPOBAHHOTO MPOU3BOAHOrO G 3aTEM CMEIIMBAIOT C MOTOKOM CoefauHeHus D (TpeTwii moToK
nonaun) B Mukcepe. CMeIIaHHbII MOTOK MOXKHO 3aT€M HAMPABUTh B MPOTOUHBIA PEAKTOP, €CIIH
JOTIOJIHUTENIEHOE BPEeMsl Peakiuid HeOOXOMMMO IJisl 3aBeplueHus. Peakuueil CBsS3bIBAHUS MOXKHO
VIIPaBIISATh HENpPephIBHO MpH Oojee BBICOKHX Temmeparypax oT -30 °C mo -10 °C (umu Bbmme),

NPenoUYTHTENbHO npubmusuTensHo ot —30 °C mo mpubmasurensro -20 °C, 0T MHHYT 1O CeKyH.
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BpeMeHH peakiuu. [IoTOK peakiuu CBSI3bIBAHUS 3aT€M HANPABIIIOT B PEAKTOP MEPUOAUUECKOTO
IeNUCTBUS IUId NaJbHEWIINX peakLui, Kak OIMCaHO B Hacrosuiel 3asske. IIpu HempepriBHOM
poLecce W Peakuus JIMTHPOBAHUS, M PEAKLHUs CBS3BIBAHUS MOTYT ObITh OOBEIMHEHBI H MOTYT
YIOPaBIATHCS MpH 0OOJiee BBICOKHX TEMIIepaTypax, HCIONB3YIOIIUX MEHbIINE IPOTOYHBIE
peaktopel ¢ 3(PEeKTHBHBIM TeMIIEPATYPHBIM KOHTPOJIEM, IO CPABHEHHIO C KPHOT'€HHBIMH
NEPUOAMUECKUMH PEAKTOPaMH B MacIiTale.

PaGouas Temriepatypa HEMPEPHIBHOTO JIUTHPOBAHKS B BBILIEYTOMSIHYTOM MPOLECCE MOYKET
6bith 10 20 °C (e orpammumBascs), npeanourntensHo ot -17 °C no -10°C, npoussons >95 RAP
JKeaTeNIbHOrO JJUTHPOBAHHOTO MPOMEXKYTOYHOro poaykra G.

B peakiuu CBSI3bIBAHHS IPOAYKT CBA3BIBAHMUS BHIIIEYIOMIHYTOro Ipouecca mpu ot -20 °C
10 -30°C, mpemmouTHTeNnsHO HAXOMUTCA B Auanasone 70-79 RAP.

Coenunenne If MokeT WCMOMB30BaTBCS Ui MOJyUEHHS  KPUCTAJUTHUECKOTO

MPOMEKYTOUHOTO MPOAYKTA, Kak mokaszano Ha Cxeme [VB.

CXEMA IVB

IMoayuyenust NpOMeKyTOUHOIO MPOAYKTA A

Ay 10 ENyStH = By » TALCOH
JCH

ALC
DMAP [ Tow
CHCN, > 80% w & 2 ALETOH
A0 Ohe 3. omA EoH
DAe g NPHCTBIIAIALUR 4N
Ir Kpacramaaecknit

KOHEUHBIE NPOMEHY TOTHLIH

aponykT A

Co cceutkoii Ha Cxemy IVB, coemunenue If, tBepmpiit DMAP, skunkuii alieTOHUTPHIT U
JKUOKUHA YKCYCHBIH aHTHUAPHUJA HATrPEBAIOT OO TEMIEpPaTypbl B TMpeaeNnax audana3oHa oT
npubmsutensHo 70 °C no npubmsurtensho 85 °C 1 BbIIEP/KUBAIOT 0 TEX MO, MTOKA PEAKIHs He
3aBEPLINTCSL

3arpysky oxnaxmaor (zanpumep, 5 °C). TpusTuncuman u xommiekc TpudTopuna 60pa ¢
YKCYCHOH KHCJIOTOH WJIM Opyryio kuciotry Jlpromca (kak omucaHo B oTHouieHun Cxembr I)
nO0aBNSIIOT K peakunoHHON cMecH. [locne Toro, kak peakius 3aBeplieHa, J0OaBISIOT aleTOH HITH
Ipyroii  pacTBOPHTENb. 3arpy3Ky HArpepaloT (Hampumep, oT npubmmsurensHo 20 °C mo
npubmusutensao 30 °C) U BBIIEPKHMBAIOT OO TeX MOpP, MOKA HE M3PACXOAOBAH TPHATHUIICHIIAH.
HobapnstoT Bomabiii pacTBOpNH4OAC 1 3arpy3Ky NepeEMEIINBAIOT U MO3BOJISIOT €l PaCCIOUThCS

Ha BEPXHIOK U Oosiee HUKHIOK Gopmbl pa3. BoccTaHaBIMBarOT 3arpy304Hblil 00bEM MPOAYKTA B
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oboramieHHoOi BepxHeW (asze, OTCOHSISI ALETOHUTPHJI HPH MUHUMAIBHOM IEePEMEIINBAHUY.
SDA3A 3tanon 106aBISIOT MpU MOBBIIEHHOH TemnepaType (> 60 °C).

ITpoaykT A KpUCTAUTH3YIOT OXJIAKASHHEM I OXJIAXKIEHHEM C oOaBiieHneM 3aTpaBKu (5
% Bec., B pacuere Ha coequHeHHe If BIakHOrO M3MenbueHus, N3MENbYEHHOTO B a30THOW CTpYye,
WIN TPEABIAYIIYIO 3arPY3KY).

ITpoayKT nepexpuCcTa/UTM30BBIBAIOT UM B BHUJIE BIAKHOI'O HIIM CYXOr'0 OCaJKa U3 3TAHOJA
SDA3A.

Kpucrammmueckuit conpBar nuMmeraHona Ig mo H300peTeHHIO MONy4YaloT COIJIACHO

caenyronieit Cxeme peakiuu V.

CXEMA V

2MeCH

Coenunenne B Kpucrananuecknii Ig

r7le HeKpUCTAUIMUECKoe coenuHeHue B (koTopoe Moker ObITh MOMy4YeHO Kak omucaHo B US
Ne10/745,075 nopmauuoit 23 pexabps 2003 wimm B US 6 515 117), npeamodtuTesnsHO B MO
cymectBy uuctoit dopme (umcrora or 50 go 100 %), pacTBOPSIFOT B MeTaHOJE, CMECH
METAHOJI/TOJYOJl HWJIK CMECH METAHOJI/TONYOJ/TENTAaH, CMECH METAHOJ/METUITPETOY THIIOBBII
a¢up (MTBE)/rentan, win cMecHn MeTaHOJ/TOJYOJ/ITHIALETAT UM OPYrOd alKWAIeTar, Mpu
nepeMeInBaHiK, ¢ o0pasoBaHueM OeJioi CYCIIEH3HH, COIEpKallell KPUCTAJUIMYECKHH COJIbBAT
mumeranonia Ig. Kpucrammmdeckuit coiapBaT muMeTtaHojia [g MOXXKHO BBIETUTH M3 CyCHEH3WH C
UCIOJIb30BaHHEM OOBIYHBIX METOIUK, TAKUX KaK (DHIIbTPALIHSL.

BrltieynoMsiHy THIH MPOLIECC MOKET OBITh BBIMOJHEH MPH KOMHATHOW TEMITEpPAaType, XOTs
MOTYT MCIIOJB30BATECS MOBBIIIEHHBIE TEeMIEepaTypsl A0 npuommurenso 20-25 °C, urobwr
YCHJIATh KPHCTAJUTH3ALHIO.

B npeanouTHTENEHOM BOIUIOLIEHWH, COeAWHEeHWe [g KPUCTAINTM3YIOT U3 CMECH
METAHOJI/TOJIyOJI, COmeprkalleldl OOBEMHOE COOTHOILIEHHE METAHOJa K TOJYOJly B Mpenenax
auanasoHa OT npubmmsutensHo  6:1 o  mpubmusutensHo 1:1, mOpeamoOYTHTENBHO OT

npubmm3utenbHo 3:1 mo mpubmuzutensHo S:1. CMech MeTaHON/TONYONa OyneT BKIHOUYATH
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NOCTATOYHOE KOJMYECTBO METAHOJIA, YTOOBI MOJYUYUTh MOJIBHOE COOTHOLIEHHIO K COeNMHEeHno B
B mpezenax auanazoHa ot npudmusurtensbHo 80:1 mo mpubmusurensHo 10:1, mpennouTHTENBHO OT
npubmusutensao 40:1 no npubmusurensro 20:1, uToObI c1ocOOCTBOBATE OOPA30BAHUIO COJBLBATA
nuMeTanona lg.

Kpucrammzanust st oOpa3oBaHus CONbBaTa AUMeETaHoja Ig MoxkeT ObITh OOJIee JIerko
BBITIOJIHEHA C HMCIOJB30BAHHEM 3aTPABOYHBIX KPHCTAJUIOB COEOUHEHHs Ig B KOJMYECTBE OT
npubmsutenbHo 0.1 mo mpubmusutensHo 10 %, mpeamoutuTenbHO OT mpubmuszutensHo 0.5
npubu3uTeNHHO 10 3 %, B pacuere Ha BeC HCXOAHOTO COeNnHeHus B.

B npyrom mpeanouTHTENbHOM BOIUIOLIEHUH coeanHeHue Ig (koTopoe MOXeT ObITh HIIH,
BO3MOJKHO, MOYKET HE€ OBbITh OUHINEHO), KPUCTAJUIU3YIOT U3 CMECH METAHOJ/TONYOJI/TeNTaH C
no0aBJieHHEM 3aTPaBKH KPUCTAUTHYECKOTO COEOMHEHHUs lg, MCMOJB3YIOLIEro B AHANA30HE OT
npubm3utenbHo 0.1 mpubmusutensHo o 10 %, npeamoututenbHO OT mpubausurenbHo 0.5
npubmm3uTtenbHO 10 3 %, B pacueTe Ha BeC HCXOOHOro coenuHeHuss B. Metanon Oyner
UCIOJB30BaThCSl MpH OOBEMHOM COOTHOIIEHMHM K TOJAYOJNy B TMpeAenax Adana3oHa OT
npubmu3utenbHo 1:0.5 1o mpubnusurensHo 1:6, npennoutuTeNibHO OT npubmusutensHo 1:1.5 go
npubau3uTenbHO 1:2.5 1 npu 00BEMHOM COOTHOLIEHHUU TEeNTAH:TOIYOJI B MpeAeaxX Quana3oHa OT
npubmu3utensHo 2:1 no npubmusurtensuo 0.5:1, npennoututensHo ot mpubnusurensuo 1.3:1 no
npubmusutensHo 0.5:1.

Kpucrammueckuii komrieke 1:2 L-nponmua Th mo u300peTeHH0 MOMydYarOT COrJIacHO

cnenytouneit peakunonnon Cxeme VI

CXEMA VI
OEt
] ( H40
& HN ol 110
W3onponakxos
g7 on HoW
Coegurenne 1 L -nponuk o
i
it
Kpucrannuaecini komnnekc 1

rae pactBop L-mpoimHa B BOAE HarpeBalOT OO TEMIEPATYpPHl B MpeAeNax Auana3oHa OT
npubmmutensao 70 °C o mpubmmsnrensro 90 °C n 1o6aBNAIOT CIUPTOBOH PACTBOPHUTEND, TAKOH
KaK METAaHOJ, 3TAHOJ WJIM H3ONPONMJIOBBIA CIUPT, HPEANOYTUTENIEHO H3OMPONMIOBEIA CHHPT.
PactBop coemunenuss | moOaBisSIOT K BBILIEYNOMSHYTOMY pacTBOpy L-mponuHa (KOTOPBIH

pa3MEeInBaIOT), IAe COemuHeHHe | WCMONMB3YIOT MPU MOJBHOM COOTHOIIEHHWH K L-mponuHy
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npubnuzuTensHo 0.5:1. PacTBop MemIeHHO OXJIa)KAAKOT A0 KOMHATHOH TEMIEPATYpPhl B TEUEHHE
KOTOpOro 00pa3yroTcs TBepable YyacTulbl. PacTBOp OTPUIBTPOBBIBAIOT, YTOOBI YAAIUTH TBEPAbIE
YacTUIBI, KOTOpBIE MPOMBIBAIOT CHUPTOBBIM PACTBOPHUTEIEM. TBepable YaCTUIBI CyIIAT |
BBIIENIIOT B (opMe Oenoro TBEPAOrO BEINECTBA, KOTOPOE SIBISETCS KPUCTAJUTHYECKUM
komrutekcom 1:2 L-iponuna Th, popmer 3,N-1.

Kpucrammueckuii kommieke 1:1 L-nponuna Ii mo u300peTeHHIO MONYyYarOT COMJIACHO

caenyromieit peakiuonnon Cxeme VII.

CXEMA VII
; OFt
©/ + “D 2
aradon
o

Coefurenme 1
PactBop L-mposiHa B cMecH 3TaHOJI/BOAa HATPEBAIOT IO KHUIEHUsS M JODABISIOT PacTBOP
coequHeHuss | B sTaHONE WM IOpPyroM CHOUPTOBOM pactBopuTtene. IloiaydeHHBIH pacTBOp
OXJIAKIAIOT B muamaszone Temmeparyp ot -10 °C mo -25 °C, mpu kortopoii 06pasyioTcs TBepble
YaCTUIBI, KOTOPBbIE SIBJISIIOTCS KpUCTa/uTHYeckuM komruiekcom 1:1 L-mpommua Ii, KOTOpBIi
BBIICJSIFOT, HMCIIOJIB3YysT OOBIYHBIE MeTOAbl. B  BBEIMOJHEHWH BBIIIEYIOMSHYTOTO CHocoba
nosyueHus: komruiekca 1:1 L-nponuna i, L-mponuH ncnone3yercst B MOJISIPHOM COOTHOILIEHUHU K
coemuHeHuto I B mpenenax auamnasoHa OT npudausuTensHo 1:4 no npubmusutensHo 1:6.
Kpucrammueckuit komiuieke remuruapara L-mponuHa Ij mo u300peTeHHIO MOMydaroT

corjlacHo cienyrorei peakinuonnon Cxemer VIII

CXEMA VIII
i (o]0
Hy0 C} g}
+ N ——— o O 4
aranon
a OH HEW UI/DH " * 05HC
oH
GospiHerusi g

i

rae pactBop L-nponuna u coenunenus I (4.34 r, 10 Mmmosieii) B cMecH 3TaHOJI/BOIAa HATPEBAIOT 10

temnepaTypst 70 °C, 4T06bI TONYUHTE MPO3pauHkIil pacTBOp. I10NyUeHHbIH PacTBOP OXJIAKIAIOT B
0 0

nuana3one temmnepatyp ot -20 "C go -25°C u go0aBisOT 3aTPaBOYHbIE KPUCTAIUIBI KOMILJIEKCA

1:1, L-npommra Ii. Yepes 3 mus mpu Temmeparype -20 °C, TBepmple uyacTHIBI COOHpPAIOT

unbTpanmueli m OTGUILTPOBaHHBIH  OCamoK mHpombiBaroT  xomomHbiM (-20 °C) stamomom.
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ITonydeHHble TBepAbIE YACTHIBI CYCIIEHIUPYIOT U BBIACSIIOT B BUIE OEJIOr0 KPUCTAJLUTHYECKOTO
tBepaoro Bewectsa Ij, HO.5-2, ucnomnb3yst 0ObIYHbIE METOTUKH.
Kpucrammueckuit komruteke L-dpenmnanannna Ik mo n3o0pereHn0 MOIyyarOT COrJIacHO
cnenytouneit peakunonuon Cxeme IX.
CXEMA IX

Hal

HaN EtOH

OH
o

Coegunene 1 L theHnnanaxus

KpucTannuueckni komnnexc

L-penunanaHuH pacTBOPSIOT B BOAE TMpH HarpeBaHWH. [loMydeHHBIH pPacTBOP
OT(UIBTPOBBIBAIOT M AOOABIAIOT K 3TaHONY (HWJIM APYrOMY CHOHPTY) PacTBOP, COMEp KALIHiA
coemunenne 1. TlonyueHHBIH pacTBOp HarpepaloT B muanasone Temmeparyp ot 70 °C mo 90 °C u
NO3BOJIIIOT MEIJIEHHO OXJIQAUTBCS 10 KOMHATHOH Temmepatypel (oOpa3oBaHHe KPHCTAJUIOB
nabmonaercsa npu Temnepatype 55 °C). PacTBop monBepraroT 0OLIYHBIM IPOLELYPAM BbIIECHHS.
Kommnnekcnoe coemuHenue L-denunanmanmna Ik perenepupyror B Bume Oeoro TBepAOro
BellecTBa, naeHTu uupoBanHoro kak komiiekc 1:1 coemunenns I ¢ L-Phe.

Cnenyromue mpuMepbl OOECIEUHBAIOTCSA MJISi ONMHUCAHUS H300pPETEHHs B HajbHEHIIHX
Aetansx. YKa3aHHbIE NPHMEPbI, KOTOpble (OPMYJUPYIOT JIyYLIHH CrIOCOO OCYIIECTBIEHUS,
paccMaTPUBAIOTCS Il OCYILECTBJIEHUS H300peTeHusl, MpeaHa3HaYeHbl Ui WLUTIOCTPALUU, a He
IUTsl OTPAHUYUEHH S U300 PETEHHS.

IMonyuenne coemuuenuit popmyinsl I, raaBaeiM oOpaszom, omucano B US 6 414 126 u
ocobenno packpbito Ha Cxeme 1 u B IIpumepe 1 US 5 515 117. US 6 414126 u US 5 515 117
MOJIHOCTBIO BKJIIOUEHBI B HACTOSINYIO 3asBKY B KauecTBe ccbUikd. CTtaOusbHble (GOPMBI
coemuHenuii ¢opmysbl (I) mMoryt ObITP KPHCTAJUIM30BaHBI B BHAE COJILBATOB (HAMpHMED,

THIPATOB).
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ITPUMEPBI
MNOJYYEHUE KPUCTAJVIMYECKUX CTPYKTYP
MNPUMEP 1
Homyuenne (S)-IIponunenrauxons ((S)-PG) CtpykTypsl -
®opmel SC-3 - Dopmy.sl Ia

Cl OEt
O O 1)4+4.5918,
Am«i) NaOH

. ] {1N patreop) P
R " - 453K,
Aed Ohe MeTaHon NaOAc
OAc
CCeauHerye A COEHWHEHWE |
O ci OEt
1) M3ONPOIHN BYETAT, 13kp, (S}PG HO” N0 O -
2) MKNOTeKCaH HEY oK . M0 e HO =
' OH

OH
la

Coenunenne A moxker ObITh mosyueHo, kak onucano B Ilpumepe 1, Hactu E US 6 515
117.

CrexnsHubll peaktop Ha 10 1, 00OpymOBaHHBIM TepMOmapoil W BBOAOM U a30Ta,
npomeiBator MeOH (1.25 1), nemunepanu3oBanHoii Bomoit (3.6 s) u 3ateM 50%-bIM BOIHBIM
pactBopom NaOH (205.9 mn, 3.899 mons). Ocrarounsiii pactsop NaOH B rpamyupoBaHHOM
IUTHHAPE moMewaT ¢ Bogod (94 mu) B peakrop. Jobaemstor coenunenne A (503.11 r, 0.872
MOJISl) 1 CMECh Pa3MEIINBAIOT U HATPEBAIOT J0 TEMIIEPATyphl ~68 C B Teuenne Gonee, yem 1.5 u.
UYepes yac Temmepatypy OaHum ¢ mupkyisimen nonmkant or 80 °C mo 70 °C; BHyTpeHHss
temneparypa crana 65 °C. ITocne B obmeii cnoskaocta 3 uacos BOXKX! o6o3nauaer 3aBepuienue
peakuun, Coenunenue I AP ~99.5. Tlocne Toro, kak cMech ObLTa OXJIayKAeHa IO TEMIEPATYPhl 25
C, nobarmsmor mzonpommnamerar (2.5 1). CMech pasMeInmmBaroT B TeueHne 10 MHHYT U 3aTeM
BoaHbIi croit otaensitoT (pH = 12.5) u opranuueckuii cioit npomeiearoT Bonoii (1 ;1). B teuenue
atoii mpombiBku pH mByxdasznoii cucremsl perymupytotr no 6.0 kour. HCl (5.0 mi) u 3atem
BOIHBIA Cyoif oraemsior’. OpraHuueckuii Cioii COOMpAalOT B OTHAENBHOM cocyae. PeakTop
npomeiBatoT Boao# (2 1), MeOH (2 1) u npoaysatoT azotom. BnaskHsiii pactBop coenuHenus B
nobaensror B peakrop u BBOmAT (S)-mponmnenrimkoins ((S)-PG) (67.03 r, 0.872 mons).
Heobs3aTensHO, Ha maHHOH craguu MOTyT ObITh HoOaBiIeHbl 3aTpaBouHble KpucTaiwisl (S)-PG Ia.

MrHoBeHHasT KPHCTAJUIM3AIUsl [O3BOJIIET TMOJY4YUTh CrylleHHylo cycneHsuro. [locne
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nepeMelINBaHus B TeYeHHe Jaca, ObICTPO N0OaBIAIOT nuKiIorekcas (2.5 i) B redenne 10 MUHYT
nepeMelnnBanue npoaobkatoT B teueHne 21 u. IlponykT GuibTpyroT uepes (GpuibTpOBaIbHYIO
Ooymary (Whatman #5, Boponka Broxuepa ¢ mmamerpom 24"). ®@uubTparusi OCYILIECTBIISIETCS
ObICTPO U 3aHMMAeET MpHOIU3UTENEHO 15 MuHYT. OTHHUIBTPOBAHHBIN OCATOK ITPOMBIBAIOT CMECHIO
(1:1) MTBE/uuknorekcan (2x1 i) u cymar nmox Bakyymom B Teuenue 0.5 u. TBepmoe BelecTBo
MOMELIAIOT Ha TAPENIKY U3 MHUPEKCa U CYLIAT MO BaKyyMoM (25 MM PT. CT.) B CYLIMJIBHOM LIKady
npu Ttemmepatype 25-30 °C B Teuenme mByx nHeilf, moka Bommelii amamu3 KF He Oymer
cootBercTBOBaTH MOHOTHAPaTy (3.6 % Bec.). ITonyuator npoaykr (S)-PG Ia (0.425 kr, Beixox 97
%) B BHJIE GEITOCHEKHOTO TREpHOro Bemmectra, BOXKX® AP 99.7.

3aTpaBOYHbIE KPUCTAUIBI MOTYT OBITh MOJY4YeHbI PACTBOPEHHEM coennHeHus | B
pactBoputesne, Ttakom kak MTBE wu o0pabotkoii nosyuarorierocst pacresopa ¢ (S)-
NPONIIEHTJINKOJIEM U OCYILIECTBJIEHHEM MPOLIECCa KaK OMUCAHO BbIlle, 0e3 HCHIOJb30BaHUS
3aTPaBKH.

IBOXXX: Kononka: YMC ODS-A (C-18) S3, 4.6 x 50 mm. Pacteoputens A: 0.2% Bom. pacTBop
HsPOs4. Pacreoputens B: 90% CH3CN/10% H>O Hcxomunoe %B = 0, xoneunoe %B = 100
I'paguent Bpemenu 8 MuH; BpeMs yaep;xkuaHus 3 MuH. MHTerpuposanHoe spemsi octaHoBku 11.0
muH. Pacxon 2.5 mu/mun. [{mmnaa Boaasl Y® 220 HM.

2 Gbia ocylnecTsIeHa HefiTpanmusanus mepen (azoBbIM pasfieeHHeM, uToObl MPeIOTBPATUTH
sarpsisHenne npoaykta ¢ NaOH. (S)-PG crpykrypa, monyuenHass Oe3 HedTpamusauuu, ObLia
HeMHOro ocHoBHOH [pH 8.3 cycnensum, nucneprupoBaHHON C MOMOIUBIO YJBTPa3ByKa B BOJE
(~20 mr/mn)].

SBOXX meron: Mobunsaas ®aza A: 0.05 % TFA B HO. Mo6unsras ®aza B: TFA: 0.05 % B
CAN. Kononka: YMC Hydrosphere 4.6x150 (3mk). I'papuent: 30-90%B B Teuenue 45 MunyT,
yaepkuBanue S MuHyT; 00patHo kK 30%B u mosTopHOE ypaBHOBelInBaHHE B TeueHne 10 MuH.

Jmuna Bomabl: 220 M. O6vem Uabekuuu: 10 mxn. Temnepatypa: Okpyskaroiiei cpensi
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IIPUMEP 1A
(S)- Nponunewrnukont ((S)-PG) cpyktypa ~ PopMaSC-3 - Popmyna Ia

1)l - A o,
NaDH{ 4N
pacTRip
METAHO
T075°C.

Coepurierne A

C3H53C104
TOYHAA Maccas 576.18

Mon, macca: 577.02
©,50.36: H, 5,76 Cl, 6.14;0,21.73

1) wepanmeEgepH B 1.5 .
cvicnonsaoeatueM TN ykeycrow wichorsr:  HD

2} HIOAPOTIR BUETAT

3) (5)-(+)-1,2 oponasgon (1-oea) i

) uMmorertaH o

oy

Yol v HiD + HO
oK

CaMaaCi0g
Toua Wt B0 20
Mon, vacea < 502,98
G573 H; T.04:Cl, T.05,0,28.82

IIpouexypa

20 r CoenuHeHust A 3arpy’kar0T B PeakToOp NMpH TeMIEepaType U JaBJICHUU OKPY KaroIleH
cpempl. B peaktop moGasisror 30 mut meranonia u 49.75 min 3H NaOH u peakuuoOHHYIO CMECh
HarpesatoT 10 TemnepaTypbl 80 °C MM KHIATAT ¢ OOPATHBIM XOJOMMILHHKOM H BBIIEPKHBAIOT
npubu3uTenbHO 2-3 yaca s 3aBepiunenus peakuuun <0.5 AP. 3arpysky OXJNaxmarT 0
temmepatypsl 20 °C u meiirpammsyior no pH 6.0-7.5 ¢ ucnons3obanueM kouun. HCl mwm 1H
YKCYCHO# KHUCIIOTHI (TpedyeTcs ~ 1 MJI/TM 3arpy3Ku).
IxcTpaknus

[IpoaykT sKCTparupyroT U3 peakuuoHuoi cmecu 100 mMu u3onponuiamnerara, BOAHYIO dazy
OTHEJSIOT U OPraHMYECKYIO (ha3y MpOMBIBAIOT BOMIOM M0 yAEIbHOU ayekTpornpoBoaaoctd <10 mC
(~ 4mu/rm 3arpy3ku). Bogayro dasy otaensor.
Kpucranimsanus

2.8 r (1.05 3xB) (S)-(+)-1,2-ITponananona gOOABIMIOT K peaKLHMOHHON cMecu. B 3arpysky
n00aBnsaoT 3aTpaBounbie kpucTtaiuibl 0.1 r coenunenus 1. JloGasnsator 160 Mt iukiIoreKkcaHa u
3arpy3Ky OXJ@KHAIOT  OT KOMHATHOH Temmeparypsl a0 Temmepatypel 5 °C. 3arpysky
TIepeMeNIHBAOT OT KOMHATHOH TeMIepaTypsl 10 Temmepatypsl 5 °C mo kpaiiHel Mepe B TeUeHHe

Haca 40 BBIACIICHUS.



40

Boigenenue u cymka

Kaxnmerit  oOpaser; BBIAEIEHHOrO OcCafka MPOMBIBAIOT cMecklo S50/50 mo oObemy
u3onponunanerar/muknorekcan. Ocagok cymar npu Temmepatype 30 °C B BakyymHOM
cymibHOM Hikady nmox riayookum Bakyymom. (Ocanok Beicyuen, koraa KF =3.6 % - 4.1 %).
Brixon = 84 %(6e3 yuera morperrHocreii)
XapakrepHas unucrota = 99.81 AP

Xapakrepuoe conepxanue PG=15.1 - 15.8 % nocpencteom I'X

MMPUMEP 2
IMoayuyenne Crpykrypsl (R)-Ilponunnenrankons - Ib

(R)-nponunenriukoas Ib

Cpyktypa (R)-mpomuneHrnukonss Obiia MOJiydeHAa C HCIOJB30BAHHEM AHAJOTHYHOTO
crnocoba, omucaHHOro BbimEe i CTPYKTypbl (S)-mpomuienriukons la (Ilpumep 1) 3a
UCKJIIOYEHHeM TOro, uTo (R)-mponuieHrmKobs HCHOb3YIOT BMECTO (S)-IPOMHIISHTJIHKOJIS.

MNPUMEP 3
Honyuenne Mono-EtOH-/Turuapara (CtpykTypa 3Tanona nian EtOH)-
®opma SA-1 - Dopmyaa Ic

O™ AT
AcO SO AL AN HO S On AN \)
Ac

;\\ NaOH, s EtOH
AcO™

CHATAG 3aLATE! HD\“\[J;H

it
OAc OH

CoepwHenie A Coepnrenve B

Ho O

KphcTanMIsn HO' KI

"OH e,
oh . OH

= 2Hy0

wotiy ~EOH- - pvmppar
dapma SA
MP40°C - 41°C
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Coemunenne A (1.0 r) pacrBopsiror B EtOH (3.0 mMi1) HarpeBanueM 10 KUTIEHHSI U PACTBOP
pazbasisiror Bomoi (7 mut). HoGasmsror EtOH Ha 1 M1 u cMech pasmensioT Ha TPH 4YacTH st
kpuctammamun npu Temmepatypax 20 °C, 5 °C u -20 °C. Ilocne OXNaXneHHs B MHTEpBase

Temmepatyp oT -10 1o -20 °C, o6pasyioTcs kpuctamnsl, kotopsie umetor T.m. 40-41°C.

IMPUMEPBI 4 U 5
MMonyuenne CTpykTypsnl ITHIEHTIHK O Popmbl SB-1 u SB-2-

®opmy. Id u Ie, CoorBeTcTBEHHO

id {dopmaSB-1}
{e (dopua SB-2)

& 2H20

ITHJICHIJTHKOJIb

Uto6sl monyunTh MOIUMOPPHYIO (HOpMy KpHCTa/Ia AUTHAPATA STUJIEHIJIMKOJS (hOPMBI
SB-1 Id, coenunenne A (0.5 rpamm) pacTBOPSIFOT B BOAHOM pactBope dTiuieHrukos (0.3 mu
Bombl: 0.5 MJI 3TUJIEHIINKOJIA), HarpepaHnueM npu Temmnepatype 45 °C B teuenne 30 mun. Iocne
OXJIAKACHUSI 10 KOMHATHOH Temmepatypbl nobasisitoT 3aTpaBky SB-1 (10 wmr). Peakumonnyio
CMeCh pPa3MEeLIMBAIOT B TeueHue 16 uacoB, obecmeunBas 0Oesioe KPHCTALIMYECKOE TBEPIOE
BemtecTBo. Kpucramisl OTQUIBTPOBBIBAIOT, MPOMBIBAIOT BOAOH u cymar. [ns mnosmydeHwus
nosuMopdHON  (POPMBI  3aTPABOUHBIX KPUCTAJUIOB JUTHAPATA ATHJIEHTJIAKOJIS SB-1 1Id,
COoemMHEeHne A pacTBOPSIIOT B BOJHOM PaCTBOPE ITUJICHIJIUKOJNIS, KPUCTAIUTHUECKYIO dopmy (S) -
nponmienryiukons SC-3 Ia go0aBnsioT, 4TOOBI MOMYUHTh KPUCTAJUIHYECKYIO (GOPMY TUTHOpATa
srunenrimkonst SB-1 Id (ITpumep 4). YkazaHHbIe KPUCTAIUIBI OTQUIBTPOBBIBAIOT U MPOMBIBAIOT
U30BITKOM BOJBL.

YUto6bl mOayunTh NOMUMOPGHYIO (GOPMY AMTHAPATA ITHJIEHTJIUKOJNS KPHCTAUTHYECKON
¢dopmer SB-2 Ie (ITpumep 5), coenuHeHne A pacTBOPSIIOT B BOAHOM PAcCTBOPE STHUJIEHIJIUKOJIS
HarpepanueMm. [locne oxnaxkaeHust D00ABISIOT 3aTPABKy KpHCTaTHyueckoi Ghopmbl MoHO-EtOH-
muruapata SA-1, Ic, 4roObl MOMYUYHTh KPUCTALUTHYECKYIO (POPMY AUTHApATA STHIEHTIUKONIsS SB-2
Ie (Ilpumep S). YkazaHHbIE KPUCTAILIBI OT(PHUIBTPOBBIBAIOT U MPOMBIBAIOT U30BITKOM BOJIBL.

'H SIMP nna ¢popm SB-1 u SB-2: 'H SIMP (400 MI', DMSO) & 1.29 (1, 3H, J = 6.98 I'ny, -CH3)
3.15 (m, 4H,), 3.33 (yuc, 6H, -CH2), 3.42 (m, 3H), 3.6 (yur.an, J =11.4 I', 1H), 3.9 (yum, SH,
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H-L, -2CHy), 4.43 (1, 1H, J = 7.4 Tu, OH), 4.86 (z, 1H, J = 2.4, OH), 4.95 (x, 1H, -OH), 6.82 (x,
2H, J = 11.47 T, Ar-H), 7.8 (n, 2H, J = 11.4 T, Ar-H), 7.22 (nn, 1H, J=2.5Tw, J=11.4 T, Ar-
H), 7.35 (1, 2H, J = 10.96, Ar-H; 3C SIMP (400 MI'y, 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

IMonyuyenne Connsara (S)-PG @opmsr SC-3 Ia
OEt

1. Et38iH, BF3* OEt,
HaO {1 ske: )
CHiCN

2. MTBE, (8)-PG wnmaarpaska

UMRNOrEKCaH

>85%

amophreii Genbid
MOHONATHEIH

Coagimerue B

RpUCTAINHYEEKiMi

fa

K auneronntpuiy (12 mi), npu temmnepatype 6anu 8-10 °C B atmMochepe a30Ta 3arpyxarot
auaTUIITEpaT TpudTopraa dopa (2.3 mu, 18.4 mmoneit) u Bony (0.82 mu, 4.6 mmoneii). [Tocie
BBIJIEP)KUBAHUSL BBILIEYIIOMSIHYTOH CMECH B TeYeHHe MNPHOJH3UTENIFHO 4Yaca, JOOaBJISIFOT
tpusTwicunad (3 wi, 184 wmmoneit). IlomydeHHyI0 cMech BBIIEPKHBAIOT B TEYEHHE
npuOIM3UTENHHO Yaca U 3aTeM O00aBNSIOT coeqnHenne B (monmyuenHoe kak omucano B [Ipumepe
17) B 10 mn ameToHHTpHIA. 3arpy3Ky BBIAEpKHBAIOT Ipu Temmeparype S5 - 10 °C. Ipu
3aBepILIeHUH peakiuu, kak onpenensercsa BIYKX, peakinOHHYIO CMECh racsiT BOJHBIM all€TaTOM
ammoHnus (24 mut; 85 r) B 200 mut Boasl. Dasel pa3nensior, H OpraHuyeckyro asy, o0oraeHHy 0

MPOAYKTOM, CylIaT Han cyibhatom HaTpus. Opranudeckyro (asy, oOOraieHHy MTPOIYKTOM,
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KOHIIEHTPUPYIOT NPH MOHMKEHHOM JIABJICHUH.

Boxay (13 mr, 0.7 mmoneii, B pacuetre Ha 0.3 r ceiporo coenunenusi B B 3arpyske), (S)-
nponuieHrukons (56 mr, 0.7 mmoneit), meruna-tper-OytuiaoBeii adup (5 mi, ~17 mu/r
coemuHenus B B 3arpyske), 3atpaBky coemuHeHus la (~20 Mr) CMeUIMBAaIOT W BBIOEP)KUBAIOT B
TeUyeHHe uaca, 10 oOpa3oBaHus CycreH3uu kpucrauioB. Jlobasmstor mukimorekcad (10 mur, 33
M1/t coenunenusi B (3arpyska)). Kpucrammueckuit npoaykr (Ia) Beimenstor ¢unsrpauueit (4-5

%) ¥ CyIIaT B BaKyyMe npu Temmepatype 20-25°C.

IMPUMEP 7
Tlonyuenune Kpucranmmueckoro Conbeata MeOH Ig

OEt OEt

2MeOH HO OMe « 2MeOH

WCXOOHLIA

KPUGTannuyeckui

Coegunenue g Iy

Kpucranisl MeTaHOIBHOTO COMbBaTA Ig MOMyUYaroT pacCTBOPEHUEM YHCTOrO CoenuHeHus B
B METAHOJIe U NepeMeLINBaHNEeM NPH KOMHATHOW Temmeparype. Bemas cycnensus obpasyercs
[OCJIe HECKOJbKHX JHeW U Kak OOHApyKUBAIOT, SBJSIETCS KPUCTAJUIMUYECKHM METAHOJBHBIM
conbBaToM Ig.

Takum obOpasom monyuenHblii kpucrandeckuii di-MeOH combBat, Ig moxer
UCIOJIb30BaThCsl BMECTO COEAMHEHHss B B mojyueHMH KPHCTAJUIMUECKOro coennHeHus la, kak

ormucano B IIpumepe 6.

IMPUMEP 8
IMonyuenue Kpucranmueckoro Di-MeOH Coaneara Ig us Heounmennoro Coequnenus B
B cmecH 80/20 Meranou/Tomyou1, Henmoab3yst 3aTpaBry
6 r Coemunenus B (BOXX AP npubnusurensao 80 %) pactBopsitot B 15 mut cmecu 80/20
METaHOJI/TOJIYOJL.
J1o6aBsitOT 3aTpaBOYHbIE KPUCTAIUIBI (Mpubiu3uteapbHo 1 % OT MCXOOHOrO COENMHEHUs

B) coenunenus Ig u cMeck OXJa)KAAIOT, YTOOBI MOJYYUTD CYCIEH3UIO, COAEPIKAINYIO KPUCTAILIBL.
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CycneH3uio pa3MelnBaroT B TeUeHHE 6 4aCcOB Mepell BbIAeICHUEM.
Braxxsbiii ocanok, kak ObUIO OOHApY’KEHO, SIBISETCS KPHCTAJUIMYECKHM METAHOJIBHBIM
conbBaToM, If, HO TepseT KPUCTAJUTMYHOCTh, €CJIM OCTABJIEH OTKPBITBIM B TEYEHHE HECKOJBKUX

JacoB.

IMPUMEP 9
IMonyuenune Kpucranmnueckoro Coabara Di-MeOH Ig u3 Heounmennoro Coequnenus B
B cMecH Metanoa/Tounyon/I'entan, ncnoan3ys 3aTpaBry

2.5 r Coemunenus B (91.5 %) nobaBisiioT B CUMHTWIISLHOHHBIA (DJIAKOH C MArHUTHOM
MEIIAJIKOM.

J{o0aBnsatoT 4 MIT TOJTyOJ1a, YTOOBI PACTBOPUTE CoenuHeHue la.

JTo6aBisitoT 2 MJT MeTaHOJA. 3aTeM HO0ABISIOT 3aTPaBOUYHbIE KPUCTAIUIBI COeMUHEHHs Ig
(mpubnusurtensho 1 %).

JobGasnsitoT 4 mut reraHa B TeueHne 30 MUHYT M CMECh Pa3MELIHBAIOT B TeueHne 12 4acos.
Brnaxkubiii 0camok BBIAEISIOT HA BOpOoHKe broxHepa. BnakHbili 0camok, Kak OOHAPY’KHBAIOT,
SIBJISIETCSI KPUCTAUIMYECKUM METaHONbHBIM cosbBaTOM Ig. Ero cymar mox BakyymoMm mpu
temneparype 30 °C. TToyueHHBIH TOPOIIOK TEpsSeT KPUCTAILTHUHOCTS.

Brixog =1.7r =74.5 % (6e3 yuera norpeunoctr). Mccnenosanue peatresorpaMmmbel XRD
kpuctauios; Gurypa 10.

Takum oOpasom oOpazoBaHHBIA KpucTaumdeckuii compBar MeOH Ig  moxker
UCIOJIb30BAThCSI BMECTO COENMHEHHS B B MONy4YeHWH KpHCTAJUTMYeCKOro coemuHeHus la kak

omucano B IIpumepe 6.

IMPUMEP 10
Monxyuenne Kpucraninueckoro Cosbara 1,4-byrunanona If u3 coenmnenns B B cmecn
Toayos/ITHIaneTar, HCNOJIb3ys 3aTPaBKy

Conbpart 1,4-0yTuHI1OJa MOKET ObITh KPUCTAJIM30BAH B ajIKUianerate (HampuMmep, STHJI-
, IpoNuJI- win OyTujauerarte), coupre (HampuMmep, H3OMPOINaHoJie, OyTaHONe) WK JaKe B BOE.

Tosyon u renTaH OEHCTBYIOT KaK aHTHPACTBOPUTENH, KOTAA KPUCTAIUTU3YIOTCS B aJIKUAJIALIETATE.
50 r (90.3 % Beca) Coenunenust B pactBopsitor B 675 mut Tonyosa. Pacteop Harpesarot 1o
temneparypsl 60 °C u noGasmsor 75 mn stunanerata. Jobasnsior 1.5 3xB. 2-GytuH-1,4-mmoma

(=13.3 1) u cmech BeymepxkumBaoT Tpu Temmeparype 60 °C mo Tex mop, moka GyTHHIHON He
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pacTeoputcs. Pactop oxmaxmaroT no temmnepatypel 55 °C u mobasnsior 0.1 % 3atpasku (50 mr)
coemuuenus 1,4-6ytunmuona If. CMech BBIIEP/KHBAIOT B TeueHHe yaca Tpu Temnepatype 55 °C.
Coemunenne If Haummaer kpucrammsosathes. CMech oxmaxkmarorT o Temmepatypsl 25 °C B
tTeueHue 6 yacos. [1onydeHHyIO CyClIeH3UI0 pa3MeIInBalOT B TeUeHHe 3 4acoB Neper] BhlIeIeHueM
(KOHLIEHTpALMST MATOYHOI'O PACTBOPA COCTABISIET < 3 MI/Mil), OT(OUIBTPOBBIBAIOT U MPOMBIBAIOT
180 mut Tonyosa + 20 M STHJIALETATA U CyIIAT MOA BakyyMom mpu temmepatype 45 °C, urobsr
MOJIyYMTh KPUCTAIUTBI cosibBarta 1,4-0ytunmuona If.

B2XX AP = 99.5 %. AktuBHocts = 80.7 % Bec. (Paccuntannass akTuBHOCTB = 83.6 %

st conmbBata 1:1). Beixon =95 %.

IMPUMEP 11
IMonyuenue Kpucranmueckoro Conneara 1,4-byrunauona If uz Coenunenns B B cmecn
Byrnnanerar/I'entan

0.5 r Coemunenust B (91 % Bec.) pactBopsitoT B 3.5 mu OyTuianerata + 3.5 MJ1 rentana
npu Ttemmeparype 60 °C. JloGapmsor 1.5 skB. 2-OytuH-1,4-mM0nma M CcMeCh OXJIAKHAIOT JIO
KOMHAaTHON TtemmepaTypel. IlonyueHHYIO CyCHEeH3UMIO pasMelIMBalOT B TeueHue 12 dYacos,
¢unbTpyroT M npoMbeiBaroT 1 mut cmecn 1:1 OyTuiaumerar : rentaH W CymiaT MOJ BaKyyMOM IpH
temneparype 50 °C, urobsl momyunTs KpucTamsl conbBata 1,4-6yrunmuona If. AxTBHOCTH =
85.1 %. Brixom = 90 %.

CombBatr 1,4-Oyrunmuona If MokeT uHCIONB30BaTHCS BMECTO COeNUWHEHHs B mpu
ucnonb3oBanun kucaotel JIerornca BF3 ¢ 2CH3COOH Bmecto BF30Ety, uroObl mojayduTh

KPpUCTAJUINYECKOC COCAUHCHUEC Ia.

ITPUMEP 12

Monyuyenne Kpucrammnueckoro Kommiekca 1:2 ¢ L-nponunom - Crpykrypa Th, ®opma 3

ot OEL
— Hp " g ‘

H20
Hacnponakon

coefuneruel L= TIpOAvH 2

KpucTanmrseckii xomnneie [h
Pacreop L-mposnmna (11.5 r, 100 mmoneii) B 10 mu1 BOzbl HarpeBaroT a0 Temmepatypsl 80

°C u mobasmsror 100 My msompommaoBoro cnupra. K GICTpO pasMelmmmBaeMoMy pacTBopy L-
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nposrHA T00ABISIIOT pacTBOp coenuHenus | npu komHaTHOM Temmeparype (21.4 r, 50 mmoneii) B
100 mn m3onpomanona. OOpas3yroTcs TBepAble YaCTULLI M PACTBOP MEUIEHHO OXJIAXKAAIOT 10
KOMHATHOH Temrepatypsl. PacTBOp OTQHIBTPOBBIBAIOT ¥ IOJyYEHHBIE TBEPIAbIE YACTHLIBI
IIPOMBIBAIOT U30IMPONAHOIOM, 3aTEM TeKCAaHOM. TBepable YaCTULbI CYIIaT B BAKYYM-CYLIMJIEHOM
mkady, uroOsl moayunth 30.4 T 6ETOro TBEPIOro BEIIECTBA, COAEPIKAIIETrO coenrHeHne I B Buae

KpucTauTHUeckoro komiuiekca 1:2 ¢ L-nponunom (crpykrypa Th, popma 3).

ITPUMEP 13

Moayuenne Kpucranmmueckoro Komnuexca 1:1 ¢ L-nporunom — Crpykrypa li, ®opma 6

e

STBHOH
"’/ou

LCoenuienver o OH

Kpuetannugeckuid Komnnexe IH

PactBop L-nponmua (0.23 1, 0.2 mmoneii) B 1.1 M 90%-oli cmecu staHon/Boaa ObICTPO
HArpeBaroT IO TeMIepaTypbl KUMeHHs U 100aBysiioT pactBop coenuHenus 1 (0.4 r, 1 mmoneii) B 4
M1 3taHona. IlojydeHHsIi pacTBop oxmaxmaior a0 temmepaTypsl -20 °C B Teuenne 2 uacos, B
TE€4YEeHHE KOTOPBIX 00Opa3yrOTCsl TBEP/bIe YACTHLIBI. PacTBOp XpaHAT MPH KOMHATHOHN TeMIepaType
B TeueHune 2 nHeil. Cocyn HeHTpU(YrHPYIOT W cynmepHaTaHT yraamstoT. Ocrarouguecs: TBepHable
yactuubl mpoMeiBatoT B 1 Ma MTBE u TBepzbie yacTHLBI CyIIAT O BAKYYMOM, YTOOBI IOy YUTh
0.025 r Genoro TBEpPIOro BELIECTBA, COAEPKAIIEro coequHenne | B KpUCTAINTHYECKOM KOMILIEKCE

1:1 ¢ L-nponurom (ctpykrypa Ii, popma 6).

ITPUMEP 14

IMonyuyenue Kpucranmueckoii ®opvbl H.5-2 L-npoauna I'emuruapara Coequnenns I-

Crpykrypa lj

HaOr
. mg Mo
i aTaHon

o

OE1

o4

CoeguHenng- | IS
Kpucrannuyeciuit Komnnexc !j'

PactBop L-nponuna (0.23 1, 2 mmorneit) u coequnenne I (4.34 r, 10 mmoneit) B 31 M 97%-

oif cMecH 3TaHON/Boma OBICTPO HArpeBaloT A0 TemnepaTypsl 70 °C, uTO6BI MOMYyUNTH MPO3PAUHBIH
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pactBop. IloyueHHsIii pacTBOp OxnaxaaoT 10 Temnepatypsl -20 °C i 106aBIAIOT 3aTPaBOUYHEIE
kpuctayuibl 1:1 kommekca coenunenust I ¢ L-npomurom crpykrypsl Ii popmser 6. Uepes 3 nmHs
npu Ttemneparype -20 °C, TBepmble uyacTHIBI COOHPAIOT (UIbTpALUed M OT(HILTPOBAHHBI
ocamok mpomeBaioT xomomHeiM (20 °C) oramonom. IlonyueHHble TBepIbIe UACTHIIBI
CYCIIEHAUPYIOT B 5 MJI TelTaHa, C MOCienyromei GpuibTpanreil ¥ MPOMBIBKON relTaHOM, 4TOOBI
nonyuuth 0.3 T Oesnoro tBepmoro BemectBa. [Ipoaykr (0.02 r) 3aTeM KPUCTAILUTU3YIOT H3 CMECH
20/1 EtOH/H,0 c MeIJICHHBIM HCIIapeHHu eM pacTBOpHUTENS U JIETKAM
HarpeBaHHeM/OXJIaKIEHUEM, YTOObI BBHIPACTUTH OOJIbIIKME KPUCTAJUTBI KAUECTBA, OMPENEsieMOro
peHTreHorpauueckuM METOIOM, COIEep)KAIllue OTHOIIEHHE 4 MOJEKyNbl coemuHeHus 1, 4
MOJIEKYJIBI L-mposiiHa W 2 MOJIeKyJbl BOIBl HA DJJIEMEHTApHYIO SUEHKY, T'e€MHTHAPATHOTO

kommiekca 1:1 ¢ L-npomunom (ctpyktypa Ij popma H.5-2).

MNPUMEP 15
onyuenne Kpucrananueckoro Komnuexca 1:1 ¢ L-pennnanannnom — Crpykrypa Ik,
®opma 2

HsO
i B g
H3zN EtOH

OH
L]

HzN

Coepunetnd L+ (heHANanaHu

OH
]

Kpueranniwdieckan Komnnerdk

L-®enunananun (424 mr, 2.56 MMosieii) pacTBOPSIOT B 6 MJI BOABI Iipu Temrepatype 80
C. TlonmyuenHsIii pacTBOp OT(HIBTPOBBIBAIOT M JOOABIAIOT K pacTBOpy sTaHoma (6.5 wmi),
comepxamemy 1 rpamm coemunenus [ (2.36 wmwmoreit). [lonydeHHBI pacTBOpP HArpeBarOT IO
temneparypsl 80 °C M MO3BONSIOT MEIIEHHO OXJAKIATHCS NO KOMHATHOH TEMIIEpaTyphl
(06pa3oBaHMe KPHCTAIOB CHauana Habmonaercs npu Temneparype 55 °C). Pacteop xpaHaT mpu
temneparype 4 °C. PacTBop OT(MILTPOBBIBAIOT M KPHUCTAIUIEI MPOMBIBAIOT 20%-0if CMECHIO
BOJA/3TaHOJ, uTOOBI mONayunTh KoMiuiekCc L-Phe:coenmuenmne I VkazaHHBIH HPOAYKT 3aTeM
nepexkpucTain3oBbBa0T U3 10 M 50%-0ii cMecH BOmA/TaHOJ, KaK YKa3aHO BBIIIE, YTOOBI
nosyunth 910 Mr OGenoro TBEpAOro BellecTBA, UASHTU(DULIUPOBAHHOTO Kak kommuiekc 1:1.3
coemuuenuss 1 ¢ L-Phe (64 %) crpykryper 1k, dopmbr 2, xak omnpeneneHO C MOMOIIBIO

uaTerpupopanus 'H SIMP.
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ITPUMEP 16

IMonyuyenne Coenunenns If c nomompio Henpeprsisubix Peaknuii JlutupoBanust u

CBs3bIBaHHS
l ct l OF
Br
E Nutuposanue
Q
+BuLLB rexcane/
THF, Ton,
2016+10°C
Hocmj:éjo T— TMSOGH,, 0. 0 . & oKL Tor.
e Sttt Y.
o s, BbI THE W sy or 30z 10T
HO ok (Bbixon ) Ton.) THs0™ N otms b Casabisaie
OH >90% OTME G
D-rniokoHo - 1,5 - nakToH D

1. MSA urmi HCI/MeOH
cobpasosannem
NECANUNUPOBEHHOTO
remukeTans H'
-
2N DA [EIOAE
obpaTHas 3KCTPaKuus)

3. KpUCTANIM3ayus ¢
2-Bytun-1,4 - nuonom (J)
B cmecy Tonyon/EtOAe

Hcnone3yercst cxema peakiuu, momoOHast TO#, kortopas mokasana Ha Cxeme IVA wu
Qurype 22.

VcranasmBator xonomunbHuk (-30 °C)  mns peakropa mutmpoBaHus S5 (CHAGKEHHbI
py0OalnKoi CTaTHYECKU CMECUTED ).

VcranasmBaror xonomunbHuk (-30 °C) s peaktopa cBssbiBaHms 22 (CHAGKEHHBI
pyOalKkoi craTHUecKuil cMecuTeNb 22) U TEMTOOOMEHHUK MPEeNBapUTENbHOrO OXJIaKaeHus (He
nokasaH Ha @urype 22) wis cMecu nogayun coeaunenue D/Tosyon.

HenpepoiBaoe JIlutupoBanune

JIBa moroka momauu cmech E/THF/tomyon (2.74 ma/mun) u Q, a umenHo, n-BuLi B
rekcane (0.41 MJI/MHH) CMEIIMBAIOT U OOBEOUHSIIOT C MOMOIUBIO CHAOXKEHHOro pyOaiukoi
cratiueckoro cmecutens S (-30°C).

ITepen mepekaukoii motoka mopaun D/Tosiyosn, tomyon (2.96 MJI/MUH) HampaBisSIFOT B
CHCTEMY B BHJE CBEXEro MOTOKA, IS MOANEPIKAHHS pacxoaa oOILIero moToka MOCTOSHHBIM MPH

6.1 mu/muH.
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OO6pasipl Ha BBIXOAE CTATHYECKOTO CMECHTENsl JIMTUPOBAHUS S COOMPAIOT Ui aHAIM3a
BOXX. Obpasusl Oepyr mnpexne (a) Hauvana peaknuu cBs3biBaHuss u (b) mocme cbopa
peakiuoHHON cMecu B peakTope MSA-MeOH.

HenpepoiBaasi Peakuusa CBsa3biBaHust

ITorok momauu D/tonyon (2.96 mia/MuH) TpeaBapUTENbHO OXJIAKIAIOT C MOMOIIBIO
TEMIOO0OMEHHHKA MePel CMELIUBAHHEM C TTIOTOKOM JIHTHPOBAHHSI.

O1u nBa motoka a uMenHo, G u D cMemmnBarOT U OOBEIUHSIOT B CHA0KEHHOM PyOariKoit
cratuueckoM cMecuTete 22 (mexmy-24 °C u -30°C).

[ToTok peakiuu SIBJISIETCS KENTOBATHIM I10 IIBETY.

O06pasibl coOUparOT Ha BRIXOAE cMecHuTens 22 mis aHaan3a BOXKX.

O6pasusl 6epyT 10 u mocie coopa B peakrope MSA-MeOH 25.
MeTHArjJMKo3uIHPOBAHHE

IToTok peakuu cBs3piBaHus 24 HANPaBISIIOT B peakTop 25 Ha 500 mu1, copepskammit MSA
u Merason um cmecs HC/MeOH npu temmnepatype <-10°C npu nepemermmpanuy.

IMoce oxoHuaHHs cOOpa, PEAKIMOHHYIO CMech XpaHAT mpu Temmeparype <-10 °C mpu
nepeMeIINBaHUN B TEUEHHE CIEAYIOIIEro yaca.

Peakunonnyioo cMech HarpepaloT 10 Temmepatypel 35 °C. Peakumio cumTanoT
3aBeplIeHHON (mpubnm3utenbHO 6 4acoB) Torma, koraa aHanmu3 BOXXX mokaxer, uro RAP
necumninpoanHoro remukeranss H' <0.3 %. PeaknimoHHYIO0 CMeCh OXJIQXKTAIOT OO KOMHATHOM
temnepatypsl (20 °C) M peakuMOHHYIO CMeCh BBIIEP)KHBAIOT B TeueHHe 16 4acoB, YTOOHI
MOJIyYUTh CoennHeHne B.

O6pazoBanue Kpucranios If
Coenunenne B kpucrammsyror ¢ 2-6ytun-1,4-muonom (J) B cmecu Tonyos/EtOAc, uTo6sr

NOJIyYHTh KpucTasuibl If.

ITPUMEP 17

IMoayuenne IlpomexxkyTouHOr0o mpoaykTa A

OFL

S ELSIHOBF4ZRE0H  jop
CHyCH

N
2 BjgTon Al
3 SDAGA EIOH [ F-1.3
KpweTATNMIsiNA > B0

Teepnoe coemuuenue If (50.0 1), tBepneiiit DMAP (1.2 1), sxuaxuit aneronutpui (450 mur)
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W JKUJIKAN YKCYCHBIN aHruapun (63 Mit) 3arpyskaroT B peakTop B BUAe cocyaa Ha 250 mur

3arpysky (77 °C) HarpeparoT U BBLAEPKUBAIOT 10 3aBEPLICHHsT PEAKIIHH.

3arpysky oxnaxmaior (5 °C).

Tpustuncunan (72 MJ1) 1 KOMIUIEKC YKCYCHOH KHCIOTHI M TpudTopuma O6opa (63 mi)
3arpy’karoT B peaKkTop.

ITocrne 3aBepieHus peakiuu J00ABAIOT aeToH (36 mi).

3arpysky (21 °C) HarpeBaroT U BBIIEPKUBAIOT, OKA HE H3PACXOMYETCs TPUITHUIICHIIAH.

Bogausiii pactBopNH4OAc (33 % Bec., 450 mut) mo0aBisitOT U 3arpy3Ky MEpeMEIIHBALOT,
MTO3BOJISAST PACCIIOMTHCS HA BEPXHIOKO M HUIKHIOKO (hasbl, KOTOPbIE 00pa3yoTCs.

3arpy30uHblii 00BEM MpoAykKTa B OOraToi BepxHe# (hase BOCCTAHABIMBAIOT OTIOHKOMH
ALETOHUTPUJIA TMPHU MHUHUMAIbHOM mepemerunnBanuu. Jtanon SDA3A (1 n) 3arpyxkaroT mnpu
TIOBHIIIEHHOH Temnepatype (> 60 °C).

IIpoayKT KPHCTA/UTH3YIOT OXJIAXKIACHUEM HJIM OXJIAXKIEeHHeM C a00aBiieHHeM 3aTpaBku (S
% Bec., B pacuere Ha coennHeHue If BIaKHOrO M3MeNbUEHHUs, U3MENbUEHHS B CTPy€e a30Ta HJIH
npensiayiei 3arpy3ku). [IpoaykT oObIMHO BBIAENSIOT C BEIXOAOM > 75% .

IIpoayKT mepeKkprCTaUTM30BLIBAIOT UJIH B BHJIE BJIAKHOTO WJIM CYXOro OCaaKa W3 3TaHOJA

SDA3A.

NCCIEAOBAHUE KPUCTAJVIMYECKUX CTPYKTYP

Kpucranmueckue CTPYKTYpBI, OKBHBAICHTHbIE KPUCTAJUIMUECKHUM CTPYKTypam,
ONHCAHHBIM HHJKE M 3asBJIEHHBIM B HACTOSLIEN 3asBKe, MOT'YT JAEMOHCTPHPOBATH MOJOOHBIE, HO
BCE K€ HEHJEHTHUYHBbIE, aHAIMTHUYECKUE XapaKTEPUCTUKH B Tpereiax MPUEeMJIEMOro Auana3oHa
MOTPELIHOCTH, B 3aBHCUMOCTH OT HCIBITATENIbHBIX YCJIOBHH, YHCTOTHI, OOOPYAOBAHHS U IPYTUX
OOBIUHBIX TEPEMEHHBIX, H3BECTHBIX KBAIU(DUIIMPOBAHHBIM B JAHHOM O0JIACTH CIIELMATHCTAM.

CooTBercTBEHHO, OyIer OYeBHOHO  KBaJIU(PUIUPOBAHHBIM B MAHHOW TEXHOJOTHH
CTIELUATICTAM, YTO MOTYT OBITh CHENAHBI PA3THYHbIE MOAU(UKALIMN U U3MEHEHUSI B HACTOSIIEM
u300peTeHnn, He OTCTymas OT o0beMa W CyIIHOCTH wu300pereHus. Jlpyrue BOIIOLIEHHS
u3o0pereHuss OyayT OUYEBHAHBI KBATM(PUUUPOBAHHBIM B TEXHOJOTHH CHELHATUCTAM W3
cooOpaskeHusl OMHCAHUS U MPAKTHKUA M300pETEHHUsI, PACKPBITOIO B HACTOSIIEH 3asiBKE. YKa3aHOo,
YTO OMHMCAHHE W MPUMEPbl HEOOXOIUMO PACCMATPUBATE B KauecTBe 00pasiia, HO HE OrpaHUYHBAS
00BeM n300peTeHus.

JAndpaxuusi PeatreHosckux jyued Ha Iopomke
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KpamudunupoBaHHbli B AaHHOHW O0JACTH CIELMATUCT OLIEHHWT, 4YTO AU(PaKIHOHHAS
PEHTr€HorpaMmma MOXKET 6I:ITI: nojydeHa C€ HNOIrp€IHOCTBIO U3MEPEHUS, KOTOpass 3aBUCUT OT
UCIOJIb3YEMBbIX YCJIOBUH u3MepeHus. B yacTHOCTH, OOIIEN3BECTHO, YTO HHTEHCHBHOCTH Ha
mupaKIMOHHON  PEHTreHOrpaMMe Ha IMOpPOLIKEe MOXKeT KoiedaTbCsi B 3aBUCHMOCTH OT
HCIIOIb3YEMBIX YCJIOBHH u3MepeHus. J[OIokHO pajee  OBITh MOHSITHO, YTO OTHOCHTEJbHBIE
HHTCHCHUBHOCTH MOI'YT TaKXKEC H3MCHATHCSA B 3aBUCHMOCTH OT 3KCICPUMECHTAJIBHBIX yC.]IOBI/Iﬁ u,
COOTBETCTBEHHO, TOYHBIN nopsaa0K HMHTCHCHUBHOCTU HE€ JOJIKCH 6I:ITI> IPUHAT BO BHUMAaHHC.
JIOMONHUTENBHO, TMOrPELIHOCTh U3MEpPEHHs yria Au(pakuud Ajas OOBIYHON Mu(ppaKLHOHHON
PEHTreHOrPpaMMbl Ha MOPOILIKE COCTABJIAET OOBIYHO MPUOIU3UTETBHO 5 % WM MEHbIIE W TaKas
CTCIICHb TMOrpCIIHOCTH HU3MECPECHUSA OOJDKHA 6I:ITI: INpUuHATa BO BHHMAaHHUE, KaK HUMCHOLIAasA
OTHOLICHUEC K BBIMICYIIOMAHYTBIM YyIJIaM I[I/I(I)paKL[I/II/I. CJ'IeI[OBaTeJ'II:HO, JAOJIDKHO 6I:ITI> IIOHSATHO,
YTO  KPUCTAJUTHYECKHE  CTPYKTYPbl  HACTOSIIErO  HU300pETEHHS HE  OTPaHHYHUBAIOTCS
KPUCTAJUTMUYECKUMH  CTPYKTypaMH,  KOTOpble  OOECIeunuBarOTCS i paKkuyOHHBIMH
PEHTI€HOrpaMMaMu Ha IMOPOLIKE, IIOJIHOCTBIO HUACHTHYHBIMHA I[I/I(l)paK]_II/IOHHLIM
pPEHTreHOrpaMMaM Ha MOpPOLIKE, W300paKeHHbIM B MNPUJIOKEHHBIX (HUTYpax, PaCKPBITBIX B
HacTosiei 3asBke. JIroOble KpUCTAJUIMUECKHE CTPYKTYphI, KOTOpbIe ODECIeUHBAOTCS
mu(pPaKLIUOHHBIMH PEHTIT€HOrPAaMMaMHU Ha MOPOIIKE, B OCHOBHOM HICHTUYHBIMH PACKPBITHIM B
NPWIOKEHHBIX (urypax, Haxomsitcss B oObeme Hactosuiero uzobperenus. CrnocoOHOCTH
yCTaHABIIMBATh PeASIbHBIE TOXKAECTBA AU(DPAKIIMOHHBIX PEHTIEHOI'PAMM Ha MOPOLIKE HAXOAUTCS B

npezesiax HaBbIKOB KBATH (UL POBAHHBIX B JAHHOW OOJIACTH CIIELHAIICTOB.

(S)-PG (popma SC-3), Ia, (R)-PG Ib, CoabBart 1,4-byrunaunona If u CoabBar /lumeranosa
Ig, I'emuruapar Komnnexca 1:1 L-npoauna Ij (H.S5-2), Komnaexkc 1:2 L-npoauna Th n
Komnuexe 1:1 L-nposmua Crpykrypsi Li

IMpubnusurensuo 200 MmMr mnomemaroT B obOpasuenep:xkarens mpudopa Philips mis
pentrenosckoro ananuza (PXRD). O6pasen 6but nepemernen B siueiiky Philips MPD (45 KB, 40
MA, Cu Koy). JlanHble coOMpatOT MpH KOMHATHOW TeMmmeparype npu 2 — 32 2-tera (cmocob
HEMPEePBIBHOTO CKAHMPOBaHHUs, YacToTa ckaHupoBanus 0.03 rpamyc/c, 1ienu aBTOOUBEPreHLIHN H
AHTHUPACCESTHUS, TPHeMHas mojyyast menb. 0.2 MM, Bpawmatens obpasua: ON).

Pentrenorpammel  Ha  mopoumike mius  ctpyktyp  (S)-PG (Ia), (R)-PG (Ib)
npowuTtocTpupoBansl Ha Durypax 1 u 2, cCOOTBEeTCTBEHHO. PeHTreHOrpaMMbl Ha MOPOINKE IS

conbBata 1,4-6ytunnuona If u conbBata aumeranona Ig npousmumoctpupoBansl Ha purypax 9 u 10,
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COOTBETCTBEHHO. PeHTreHorpaMmbl Ha MOPOLIKE U CTPYKTyp Komiuiekca 1:2 L-mpommua Ih,
kommutiekca 1:1 L-npomuua i u xommiekca 1:1 remurunaparta L-nponuna Ij npousutrocTprpoBaHb
Ha ¢urypax 13, 14 u 15, coorBercrBeHHO. BriOpanHbie monokeHus MUPPAKIHOHHBIX MTHKOB
(rpagycst 26 + 0.2) ms (S)-PG (Ia), (R)-PG (Ib), kommekca 1:1 remurnapara L-nponuna Ij (H.5-
2), komrutekca 1:2 L-nponunra Th u xommiekca 1:1 L-nponuna Ii mokasanst B TaOmuue 1,
NPUBENEHHON HHXKe. XapaKTepHbIe MONOKeHUs aupakunoHHoro nuka (rpaaycel 20 £ 0.1) npu
KT, sBnsitoTCsSi OCHOBaHHBIMH Ha PEHTI€HOTpAMME BBICOKOI'O KAa4eCTBAa, CHSTOM C IOMOLIBIO
mudpaktomerpa (CuKa) ¢ Bpammaromumcs: kKanuusipoM ¢ 20, kamubpoBaHHbIM HalimoHaIbHBIM
Huctutyrom CraHmaproB W MeTOAOJOTMH TEXHOJOTMH W APYTHX NPUTONHBIX CTaHAAPTOB,
KBaJM(pUIMPOBAHHBIM B JaHHOW 00jacTu OTHOCHTENBHBIE

HU3BECTHBIX CIienHuaJIuCTaM.

WHTEHCHBHOCTH, OJHAKO, MOTYT H3MEHSAThCS B 3aBHCHMOCTH OT pa3Mepa H MOPQOJOTHH

KpUCTaJLIa.
TABJIMLIA 1
Bui6pannbie ITuxkn PXRD (26 + 0.2 ©)
(S)-PG (Ia) |(R)-PG (Ib) H.5-2, N-1, N-1
1:1 L-npomuu | 1:2 L-nponun 1:1 L-nponuu
(remurumpar) (Ih) (In)
(1)
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
15.2 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 da3e

Crpyktypsl (S)-PG (Ia), (R)-PG (Ib), coneara 1,4-0yrunauona If u coneBata aumeranosna
Ig oxapaxtepuzoBansl MmeTogamu SIMP B TBepnoii dasze.

Bce usmepenus AMP C-13 B tBepaoii daze 6butn cnenansl Ha npudope Bruker DSX-400,
cnekrpomerpoM AMP 400 MI'n. CnoexTpel C BBICOKHM pa3pelieHueM IOJIyYaroT, HCIONb3Ys
MOIIIHOE MPOTOHHOE PacCIleIUIeHNe, UMITYJIbCHOrO pekuMa TPPM 1 momnepedHyro moJIsipu3auio
nuHelHO Hapactaoomed ammuutyasl (RAMP-CP) ¢ marnyecknm yriom Bpamenus (MAS) npu

npubmsutensHo 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,
NOMELIEHHOTO B KOHTEHHEP C POTOPOM U3 ABYOKHCH LUPKOHUS, MCIOJIB30BAIOCH U KaXKAOTO
JKCHepuMeHTa. Xumudeckue capuru (O) ObLM OTHECEHBI K BHEIIHEMY agaMaHTaHy C
BBICOKOYACTOTHBIM PE30HAHCOM, YCTaHOBJIIEHHBIM 10 38.56 uwact. Ha muH. (W.L. Earl u D.L.
VanderHart, J. Magn. Reson., 1982, 48, 35-54).

[onyuennsiii PC SIMP CPMAS cnextp ans crpyktypsl (S)-PG u (R)-PG nokasan Ha
Ourypax 3 u 4 COOTBETCTBEHHO.

OcHOBHBIE pE30HAHCHBIE MUKHU i CrieKTpa yriepoaa B tBepaon dase (S)-PG u (R)-PG
ynoMsiHy Tl Huke B TabOmuue [A u Tabmuue 2 u s conbBata 1,4-Oytunauona If u compBaTta
mumetanona Ig ymomsiHyTel Hibke B Tabmuuax 2A u 2B, coorBerctBenHo. Kpucrammnueckue
CTPYKTYpbI, JI€MOHCTPHPYIOIIHE B OCHOBHOM aHAJOIHUHEIE Tonoxkenus: mukos ~C SIMP, rae "s
OCHOBHOM aHajioruyHbiii" o3Hauaer oT 10 mo 15 % Ge3pa3mepHOro 3HaueHHUs, KaK CUMTAETCS,
HAXOMATCS B paMKaxX HACTOSILIEro u300pereHuss (TO €CTb, OKBHBAJIEHTHI K CTPYKTypam,

NPOUJUTIOCTPUPOBAHHBIM HUXKE).

TABJIUIIA 1A
Ilonoxenus: Iluxa Ilporonnoro AMP aas Coabpara (S)-IIponunenrauxons Ia

'H sIMP (400 M T'u, ds-DMSO) & 1.00 (n, 3H, J = 6.25 I'u, PG-CH3), 1.29 (1, 3H, J = 6.98 I'ly, -
CH>CH3), 3.0-3.30 (M, 4H, H2, H3, H4, H-5), 3.43 (m, 1H, H-6a), 3.53 (m, 1H), 3.69 (ym.an, H, J
=4.4Tu, H-6b), 3.9-4.1 (m, 5H, H-I, -CH», -CH>), 4.38 (#, 1H, J =4.5 T'u, OH), 4.44 (ur, 2H, J =
22 I'm,J=5.7 I'n), 482 (n, 1H, J =5.7 I'u, -OH), 4.94 u 495 (2z, 2H, 2-OH), 6.82 (x, 2H, J =
8.6 T'u, Ar-H), 7.09 (z, 2H, J =8.6 I'u, Ar-H), 7.22 (an, 1H, J =1.97 Ty, 825 I'u, Ar-H), 7.31
(yur.g, 1H, 1.9 T'u, Ar-H), 7.36 (g, 1H, J =82 T'y, Ar-H).
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TABJINLA 2

IHonoxenns Ilnka SSNMR /6 (B yact. Ha MmaH.) OTHOCcHTeIbHO TMS (TeTpamerniicuian)

(S)-PG [(R)-PG
d/uact. |6 /uacr.
HAa MJIH. |HA MJIH.
16.2 15.8
17.6 17.6
393 39.0
60.9 60.9
63.3 63.2
69.8 674
76.9 69.7
78.7 773
79.4 792
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

VYxa3aHHbIE JaHHBIE TOYHO JEHCTBUTENBHBI AJis ciekTpodoromerpa Ha 400 M I'm.

TABJIULIA 2A
IMono:xenus Iluxa [poronnoro AMP gns Coabeata 1,4-bByrunauona If
'H AMP (400 M T'y, CDCl3) § 1.33 (1, 3H, J = 7.1 Ty, -CH3), 2.90 (c, 2H, -CH>), 3.39 (c, 9H, -
OCHs), 3.4-3.65 (M, 3H), 3.81 (yur.m, 2H), 3.91 (q, 2H, J =7.1 Ty, -CH>), 3.97 (m, 1H), 6.73 (z,
1H, J=8.6 T'n, Ar-H), 7.02 (n, 2H, J = 8.4 I'u, Ar-H), 7.25 (¢, 2H, Ar-H), 7.34 (c, 1H, Ar-H); 1*C
(CDCls) & 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.I1n. 103.08 °C.

TABJIUIIA 2B
ono:xkenns IMuka [Iporonnoro AMP pnsa ConsBata Aumeranona Ig
'H SIMP (400 M I';, DMSO-D6) § 1.26 (t, 3H, J = 7.1 T'ni, -CHs), 2.38-2.54 (M, 1H), 2.5 (c, 2H, -
CHy), 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 (ks,
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2H, J=7.2 Tu, CHa), 4.05 (n, 4H, -CHy), 4.52 (1, 1H), 4.75 (v, 2H), 4.95 (z, 2H), 5.23 (, 2H),
6.82 (n, 2H, J =8.6 I'y, Ar-H), 7.07 (1, 2H, ] = 8.6 Ty, Ar-H) 7.4 (¢, 2H, Ar-H), 7.50 (c, 1H, Ar-
H); 13C (CDCLs) & 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. DneMeHTHbI aHAMH3
Pacuernsti st C26H33C10y: Pacu. C 59.48, H6.34, C1 6.75; Haiineno C 59.35, H5.97, C1 6.19.

TepMmorpaBuMeTpHYeCKH AHAIH3

JKcnepruMeHThl TepMorpaBumMeTpudeckoro aHanusa (TGA) ObutH BBITIOJHEHBI HA TTPUOOpE
TA Instruments™ wmonenu Q500. Obpazen (npubnusurensho 10-30 Mr) momemarT B
IJIATHHOBBIA peE3epByap, IPENBapuTEIbHO H3MEpPEHHbIH. Bec o0pasima W3MepsioT TOYHO U
PETUCTPUPYIOT A0 THICSYHOW MIULIMTPaMMa C MOMOLIBIO nprbopa. [leus mpoayBarOT a30TOM MpH
100 ma/mun. JlaHHBIE COOMPAIOT MEXKIy KOMHATHOH Temmepatypoii u 300 °C mpu ckopoctu
narpesanus 10 °C/vumn.

HMuarpammbl TGA mns ctpyktyp (S)-PG Ia u (R)-PG Ib nmokasaner Ha @urypax 5 u 6,
coorBercTBeHHO. IloTepu Beca COOTBETCTBYIOT OJHOMY MOJIIO BOABI U OOHOMY MOJIO
MPONUJIEHTJIUKOJISI HA MOJIb TPOAHATIUZUPOBAHHOMN CTPYKTYPBIL.

HMuarpammbel TGA mist crpyktyp kommiekca 1:2 L-nponuna Th, kommnekca 1:1 L-nponuna
Ii m xommnekca 1:1 remurmapara L-mpommna Ij nokasaner Ha ®@urypax 16, 17 u 18,
cooTBeTcTBeHHO. [loTepu Beca COOTBETCTBYIOT OJHOMY MOJIIO BOIBI U OAHOMY MO0 L-mposmHa

Ha MOJIb IPOAHATM3UPOBAHHON CTPYKTYPBI.

JAnddepenunansHas CKAHHPYIOIIAS KAJTOPHMETPHHA

TemmnepatypHblii peskum TBepaoro cocrosinust ctpyktyp (S)-PG Ia, (R)-PG Ib, conbeata
1,4-6ytunmuona If, conpBata mumeranona Ig, kommuekca 1:2 L-nponuna Th, kommiaekca 1:1 L-
npoimHa Ii u xommiekca 1:1 remuruapara L-mposmmua I Obul HCCenoBaH C MOMOIIBIO
middepenuansHoi ckanupyromei kanopumerpun (DSC). Juarpammer DSC mis ctpykryp (S)-
PG Ia u (R)-PG Ib noka3aner Ha ®urypax 7 u 8, coorsercteenno. Juarpammer DSC s ctpykTyp
conbBata 1,4-Oytunmuona If u compBata aumeranona Ig mokaszaner Ha @urypax 11 u 12,
cootBerctBeHHO. Kpueie DSC mnst crpykryp kommutekca 1:2 L-mponmna Th, xkomnekca 1:1 L-
nponuHa i u kommiekca 1:1 remuruapata L-nponmuna Ij mokasansl Ha @urypax 19, 20 u 21,
COOTBETCTBEHHO.

OxcnepumenTsl  muddepeHnuanbHoil  ckaHupyroweir  kanopumerpun  (DSC)  Oputn
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BeinoJHeHbl Ha [Ipubope TA Instruments™ monenu Q1000. Obpazen (mpubnu3utensHo 2-6 Mr)
B3BEIIMBAIOT B AJJIOMHHHEBOM Pe3epBYape M B3BELIMBAIOT TOYHO 10 OJHON COTOH MUJUIUTPAMMA H
nanpasisitor Ha DSC. Tlpubop npoaysator azorom mpu SO mur/muH. [{aHHBIE COOMPAIOT MEXKIY
KOMHaTHO# TemmepaTypoit u 300 °C mpu ckopoctu Harpesanus 10 °C/mun. I'padux cuenan c
SHAOTEPMUYECKUMH MUKAMH, HATIPABIEHHBIMH BHU3.

Crenuanucty, KBaiu(pUUUPOBAHHOMY B IOaHHOW oOnacTi OyIeT MOHSTHO, YTO MPH
usmepennu DSC ecTh omnpeneneHHas TepMOIMHAMHUYECKAsh CTENEHb W3MEHYHBOCTH B
(bakTHYECKOM NECTBUTEPHOM MaciTabe H3MEpEeHUl W TMHKOBBIX TeMIlepaTypax, B
3aBHCHMOCTH OT CKOPOCTH HArpeBaHUs, KPHUCTAJUIMYECKOH (OPMBI U YHCTOTBI U JPYTUX
napaMeTpoB H3MEPEHHUSI.

Pentrenorpadunuecknii ananns MoHokpucrTaiia

Mounokpuctamn st ctpyktypsl (S)-PG Ia u mis ctpyktyp coneBata 1,4-Oytunmuona If,
conbBata nuMmertanona lg, xommiekca 1:2 L-npomuna Th, kommekca 1:1 L-mpomuna Ii u
kommuiekca 1:1 remurumpata L-mponuna [j momydaroT M HCCIEAYIOT MOCPEACTBOM Aupakiuu
PEHTI€HOBCKHUX JIy4ei.
Hannbie cobuparot Ha mudpaxromerpe cepuu Bruker-Nonius CAD4 (BRUKER AXS, Inc., 5465
East Cheryl Parkway Madison, WI 53711 USA). Ilapamerpbl 3JieMEHTApHON SIUEHKH MOJIyYAIOT
NOCPEACTBOM  AQHAJIM3a METOJOM HAMMEHBIIUX KBAAPATOB OSKCIEPHMEHTAJbHBIX 3HAYEHUI
napamerpoB audpakToMerpa mpu 25 oTpaXkeHUs X mox OonbuuMu yriiamu. MHTeHCHBHOCTH ObLITH
u3mepensl, ucrnonb3ys CuKo usnydenne (A = 1.5418 A) npu mocrosuHO# Temmepartype ¢ 0-20
Pa3TMYHBIMH METOIAMKAMHU CKAHHPOBAHHS M OBUIM CKOPPEKTHPOBAHBI TOJBKO sl (hakTOpOB
nossipu3annu JlopeHua. ®OHOBBIE HHIAEKCHI COOMPAIOT MPH KpaliHUX HAOIMIOIAEMBIX 3HAUEHHSIX B
TeUYeHHe MOJIOBHHBI BpeMeHU CKaHupoBanus. [looduepenHo, naHHbIE MOHOKPUCTAIIIA COOUPAIOT HA
npubope Bruker-Nonius Kappa CCD 2000 system ucnons3ys Cu Ka usnyuenne (4 = 1.5418 A).
HUunekcupoBaHre W MpOBENEHHE H3MEPEHUH MAHHBIX HWHTEHCHBHOCTH OBLIM BBIMOJHEHBI C
nporpamMmubM obecnieuennem HKI.2000 (Otwinowski, Z. & Minor, W. (1997) B 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).

Ecnu ykazaHo, TO KpUCTAILIBI OXJIAKIAIOT B XOJOAHOM moToke kpuocuctembl Oxford cryo

system BO Bpemsi cOopa aaHHBIX. (Oxford Cryosystems Cryostream cooler: J. Cosier u A.M. Glazer, J. Appl.
Cryst, 1986, 19, 105)
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CTpyKTYyphI pelieHbl TPIMbIMA METOAAMH M YTOUHSJIUCh HAa OCHOBE HAOJIIOMaeMbIX OTPa’KeHHUH,

UCHOB3ysl Wi 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 HE3HAYHMTEIbHBIMU H3MEHEHUSIMH HJIH TaKeT mporpamm o kpucrautorpadpun 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).

ITonyueHHble aTOMHBIE MapaMmerpbl (KOOPAWHATHI U TeMIepaTypHble KO3()duiueHTs!)
YTOYHEHBl C IIOMOIIBI0 METOAAa HAMMEHBININX KBaIpaTOB C MONHON Marpuneid. @yHKuws,
MHHHAMH3HPOBAHHAs MpH yTounennH, 6uuia Tw(|Fo| - |[F|)* 6, R onpenenen kak X||[Fo| - |[F|/Z[Fo| ,
rae Ry = [Zw([Fo| - [Fc|)?/Zw|Fo|*]'? ,rne w - cooTBeTcTBYyIOMmAs BecoBas (ByHKIHS, OCHOBAHHAS HA
HOTPEIIHOCTSIX B HAOIIOIaeMbIX HHTEHCUBHOCTSIX. Pasinunble AuarpaMMbl NCCIIEIOBAHbI HA BCEX
CTagMsX YTOYHEHHs. Bomoponsl BBEIEHBI B TEOPETHYECKHX IIOJIOKEHUSX C H30TPOIHBIMH

TeMIepaTy pHbIMHA KO3 pHUImeHTaMu, HO BOAOPOIHBIE MApaMETPhI HE ObLITH H3MEHEHBI.

ITapamerpsl snemeHTapHol stueiiku mist CTpykTypsl (S)-PG dopmsr Ia, SC-3 ynmomsiHy ThI
Hioke B TabOmuie 3. Kak ucnonb3yercss B HACTOALIEN 3asiBKe, HapaMeTp JJIEMEHTAPHOW SUEHKH

"MOJIEKyJIbI/HA STYeHKY" OTHOCUTCS K KOJH4eCTBY MoJieKyJ1 COeMHeHUsI B DJIEMEHTapHON sSUelike.

TABJINLIA 3

Jannbie JaemenTapHoii sueiikn ais (S)-PG (Ia)

Crpyerypa [T | a(A) | bA) | c(A) [a°|B°|y° |Vm |Z'| SG |Dpacu| R
Ia 25111.2688(8)|4.8093(3) |46.723(3) [90 |90 |90 (633 |1 [P2:212:1]1.319 |.069
(S)-PG

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

Z' = KONMM4YecTBO MOJIEKYJI ITperaparta Ha ACHMMETPHYHYIO STYSHKY
V=V (snemenTapHas siueiika) / (Z MOeKyJ mpenaparta Ha SYEHKy )
R = ocrarounsrii uanexc (I>2curma(l))

Dpacu. = BelunciieHHas INIOTHOCTh KPHCTAILIA

SG = npocTpancTBeHHas rpynna
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Tabmuua 4, npuseneHHas HIbke, GOPMyIHPYET NO3UIMOHHBIE TAPAMETPBI TSI CTPYKTYPbI
(S)-PG Ia npu temneparype 25 °C.
TABJINLIA 4
To3uuuonnnie Mapamerps aus (S)-PG npu T = 25°C

Atom [X Y Z

CL 0.7313 |0.4674 |-0.2101
05 0.8119 ]0.5766 |-0.0701
04 0.7202 ]0.5458 |0.0056
03 0.5115 [0.3666 |-0.0246
06 0.9646 [0.2671 |-0.0316
02 0.4895 ]0.5889 |-0.0811
C2 0.6024 [0.5045 |-0.0697
C12 0.7946 10.4228 |-0.1261
C5 0.8198 ]0.6301 |-0.0398
017 0.1633 [0.2154 |-0.2179
C8 0.6391 [0.7665 |-0.1320
C6 0.9425 10.5628 |-0.0299
C3 0.5984 10.5441 |-0.0373
Cl 0.7059 10.6639 |-0.0829
C7 0.7147 10.6097 |-0.1148
C4 0.7190 [0.4796 |-0.0240
Cl10 0.7203 ]0.5412 |-0.1732
C17 0.2586 [0.3689 |-0.2079
C19 0.4171 ]0.6835 |-0.2198
Cl1 0.7959 ]0.3822 |-0.1562
Co 0.6397 10.7259 |-0.1622
C13 0.5535 [0.8771 |-0.1822
Cl4 0.4508 [0.6852 |-0.1907
C15 0.3841 [0.5376 |-0.1712
C16 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 [0.0977 |-0.0854
088 0.1294 [0.2019 |-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 10.3092 [-0.1123
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H51 0.7993 10.8404 |-0.0347
H81 0.5805 109176  |-0.1225
Hol 0.9563 10.6296 [-0.0070
H62 1.0096 [0.6774 |-0.0422
H31 0.5776 _10.7529  [-0.0321
H1l 0.6920 10.8863 |-0.0793
H41 0.7271 10.2607  |-0.0265
H191 [0.4656 ]0.8069 |-0.2353
HI111 [0.8552 ]0.2316 [-0.1658
H131 [0.5284 [1.0619 |-0.1717
H132 [0.6093 ]0.9308 |-0.2010
H151 [0.4086 10.5437 |-0.1488
Hi61 [0.2335 ]0.2640 |-0.1632
H201 [0.1483 |-0.1065 |-0.1854
H202 [0.0535 [0.1811 |-0.1804
H181 [0.2987 10.5193 |-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

Ho 0.9827 10.1877 ]-0.0122
H881 [0.1809 |-0.2154 |-0.0792
H891 [0.2662 [0.2151 |-0.1200
H892 103059 |-0.1396 |-0.1196
H871 10.0875 |-0.2595 1-0.1270
H872 |-0.0137 |-0.1453 |-0.1008
H873 [0.0462 ]0.0938 |-0.1255
H89 0.4203 ]-0.0719 |-0.0817
H88 0.0653 10.1382  [-0.0608
H991 [0.2473 10.6301 |-0.0234
H992 [0.2108 [0.3906 |-0.0463

ITapameTpsl 2IeMEHTAPHOM STUYEHKU IJIs AUTHAPATa MOHOSTAHOA (CTPYKTYpa dTAHOA HITH
EtOH) dopmer SA-1, dpopmyel Ic, ymomsiny el Huke B Tabmmite S.
TABJIULIA 5

Jdannbie JiemenTapHoi ssuelikn s Jtanona SA-1 (Ic)

®opma [T | a(A) b(A) c(A) |o° B° |y° 7' |ISG [Vm |R Dpacu.

Tc SA-L |-50[11.519(1) |4.799(1)[22.648(1) 9458()| - | 1 [P2, [624 [1.307 [0.05

T = temn. (°C) mna kpucramnorpapuueckux TAHHBIX
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Z' = KONUYeCcTBO MOJIEKYJI IIperapaTa Ha aCHMMETPHUHYIO STUEHKY
Vi =V (snemenrtapHas siueiika) / (Z MOJIEKyJIbl IpenapaTa Ha sUerKy)
R = ocrarounsiit uaaexc (I> 3curma (1))
Dpacu. = BeluncieHHast IIIOTHOCTh KPHCTAJUIA
SG = npocTpaHCTBEHHAs Tpymnna
B Tabunuie 6, npuBeneHHON HUIKE, MPEACTABICHbBI MO3UIHOHHBIE TapaMeTPhbl sl (POPMBI

SA-1 (murunpat Monostanona), Ic npu Temneparype -50 °C.

TABJINIIA 6

®paxkunonnbie Atomusie Koopaunatel aisi ®opmbl SA-1 npa T =-50°C

Atrom |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
Cl1 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
Co 0.6770 [0.4593 [-0.3397
Co 0.9968 [0.7646 |-0.0652
C12 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
Cl16 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
H11 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
H81 0.6182 [0.7524 ]-0.2770
H61 1.0365 10.5668 |-0.0787
H62 1.0037 10.7711 ]-0.0175
H121 [0.9040 |0.2455 [-0.2092
HA41 0.8196 [0.4009 ]-0.0436
H51 0.8385 [0.9826 |-0.0936
H151 (04692 [0.3444 [-0.2915
H111 (09111 [0.0214 |-0.3081
H201 |[0.1146 |-0.1875 [-0.4650
H202 [0.2075 |-0.4764 [-0.4514
H191 (04703 ]0.2491 [-0.4794
H181 [0.3000 [-0.0606 [-0.4802
Hl6l (03071 [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 09168 |-0.1118
H4 0.8466 [0.6527 ]0.0359

HO981 [0.3836 [0.7445 [-0.0185
H982 [0.3063 |0.4696 [-0.0382
H891 [0.0626 [-0.4601 [-0.2593
H892 [0.0592 |[-0.1642 [-0.2133
H893 [0.1534 |-0.1727 [-0.2709
H831 [0.2834 |-0.4603 ([-0.2200
H882 [0.1765 [-0.6100 [-0.1783
HS88 0.2806 [-0.2965 |-0.1158
H991 [0.3630 [-0.0141 [-0.1685
H992 |0.4889 |[-0.1137 [-0.1762

[MapameTpsl 3JeMEHTApHOH siueiiku s dTHieHruKons ¢opmel SB-1  dopmynsr Id

ynoMsiHy Thl Hioke B Tabnune 7.
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TABJIULIA 7
Jdannbie JiemenTapHoi sueliku s EG-SB-1 (1d)

dopma T? a(A) | b)) [«(A) |o° |B° v°|Z' |SG |Vm [R Dpacu.
TdSB-1 | -50 |11.393(3) [4.766( [22.78(3) | - |93389)]- |1 |P2; |628 |19 |1.340

T = temn. (°C) s xkpucramiorpadpuueckux TAHHBIX
Z' = KONMUYEeCTBO MOJIEKYJI ITperapaTa Ha ACHMMETPHYHYIO STUEHKY
V=V (anemenTapHas siueiika) / (Z MOJeKyJ npenapara Ha YKy )
R = ocrarounsiii nuanexc (I> 3curma (1))
Dpacu. = BelunciieHHas IUIOTHOCTh KPHCTAILIA
SG = npocTpaHCcTBEeHHAs rpynna
B Tabmune 8, npuBeneHHOH HUKE, YKa3aHbl O3HMLHOHHBIE TapaMeTpsl mis Gopmbr SB-1

(srunenrmukons) Id mpu remneparype -50°C.

TABJIMILIA 8
®paxuuonnbsie Atomusie Koopaunatel aast ®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
C13 0.5791 |0.5319 [-03885
03 0.5941 (0.4849 [-0.0439
Cl1 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
Cl 0.7451 [0.6551 [-0.1789
C12 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
C9 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
Clé6 0.3341 [0.1049 ]-0.3399
06 1.0280 10.4331 [-0.0685
098 0.3689 [0.6530 |-0.0551
099 0.4310 [0.0080 ]-0.1639
Co 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
H39 -0.0093 [-0.1368 |-0.2011
HS88 0.0999 [-0.9161 |-0.1930
H2 0.5081 (03212 |-0.1695
H3 0.5158 [0.5512 |-0.0479
Ho6 1.0592  10.3693 |-0.1043
HO981 [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
HA41 0.8040 [0.4214 ]-0.0458
H31 0.6366 [0.8606 |-0.0878
H51 0.8478 10.9977 1-0.1052
H21 0.6886 [0.2707 ]-0.1389
Hl1l 0.7300 [0.8758 ]-0.1869
Ho6l 1.0435 10.7903  [-0.1069
H62 1.0031 10.7943  [-0.0335
H81 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
H881 [0.2163 [-0.3858 [-0.1655
H882 [0.2762 |-0.6665 [-0.2039
H131 [0.6119 |0.5248 [-0.4319
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[H132 [0.5566 07453 [-0.3781 |

IMapameTpsl 3MeMeHTApHON sUEHKH st dTuieHruKons Gopmel SB-2, dopmyinsr le,

yrnomsiny bl Huoke B TaOnure 9.

TABJINLIA 9

Jannbie JaementapHoii siueliku ausa EG-SB-2 (Ie)

dopma

TO

a(A)

b(A)

(XO

BO

o

Y

ZI

SG

Vi

Dpacu.

Ie SB-2

-50

11.4950(1)

4.7443(1)

44.4154(3)

1

P2,2:2,

606

.050

1.390

T = remn. (°C) nnst kpucranmmorpaguyecKkux JaHHLIX

7' = KOIMYEeCTBO MOJIEKYJI IIpernapaTa Ha ACHMMETPHYHYIO STYSHKY

V=V (3nemenTapHas siueiika) / (Z MOeKyJ mpenapara Ha YKy )

R = ocrarounsrii nanexc (I>3curma (1))

Dpacq. = BBIYHUCJICHHAs IUIOTHOCTh KpHUCTAJLIa

SG = npocTpancTBEeHHas rpynna

B Tabnuue 10, npencraBieHHON HUXKE, MPHUBEAEHBI MO3ULIUOHHBIE MTAPaMETPhI It (POPMBI

SB-2 (stunenrmuxons) Id mpu Temnepatype -50 °C.

TABJIVIIA 10

®pakuuonnbsie Atromusie Koopaunarel g ®opmbi SB-2 npu T = -50°C

Atom | X Y Z

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 ]0.8247 |-0.0225
C13 0.5550 ]0.9627 |-0.1935
06 0.9728 ]0.7735 |-0.0353
C4 0.7265 ]0.9455 ]-0.0262
C3 0.6074 ]0.9836 |-0.0396
C8 0.6428 ]0.9915 |-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




Cl2 0.7921 10.6786  |-0.1254
C7 0.7155 10.8961 |-0.1199
C17 0.2595 10.4115 |-0.1926
Co 0.6431 10.8746 [-0.1706
Cl1 0.7977 10.5663  [-0.1538
C18 0.3043 10.4904 |-0.2191
Co 0.9384 |1.0646 |-0.0348
C21 0.0106 |-0.0544 |-0.2044
C15 0.4002 10.6700 |-0.1674
Cl6 0.3062 10.5028 |-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 |-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
H81 0.5800 [1.1634 |-0.1366
H51 0.7979 11.3174 |-0.0455
H21 0.6251 10.6488 |-0.0697
Hl1l 0.6844 11.2377 -0.0920
H121 [0.8481 [0.5958 |-0.1080
HI111 [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 10.7450 |-0.0867
H3 0.4455 10.9047 |-00257

Ho6 0.9900 10.7115 |-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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H881 [0.0688 |-0.3227 |-0.1317
H882 [-0.0006 |-0.0646 |-0.1095
H389 0.1389 10.3052  |-0.0871
H38 0.0278 1-0.3039 [-0.0685
HO981 10.2546 |-0.0138 |-0.0523
H991 [0.3186 [0.3564 |-0.0924
H992 [0.4542 ]0.2696 |-0.0893
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[MapameTrpsl 3/ieMeHTapHON siueliku Uit conbBara 1,4-Oytunmuona If ynmoMsHyThI HUXKE B

Tabmume 11.
TABJIMIA 11
Jlannbie JiementapHoii siueriku ais CoabBata 1,4-byrunaunona If
®opma |T a(A) b(A) c(d) [a° B° Iy [Z |ISG [Vm |R D pacu.
YD-1(If) |25 21.576(7)|6.755(1) [18.335(5) |- 102.96(1) |- C2 651 055 1.339
YD-1(If) |-50 21.537(4)16.7273(6) |18.267(3) |- 102.924(7) |- C2 645 054 1.352

T = temn. (°C) nnst xpucTamIorpaduuecKux TaHHBIX
Z' = KONMMYecTBO MOJIEKYJI ITperapata Ha ACHMMETPHYHYIO sSTUSHKY
Vm =V (anemenTapHas siueiika) / (Z MOJIeKyJ mpenapara Ha STYeHKy )
R = ocrarounsiit uanexc (I> 2curma (1))
Dpacu. = BelunciienHas INIOTHOCTh KPHCTaILIA
SG = npocTpaHcTBeHHAas rpynmna
B Tabmuue 12, npuBeneHHOH HIKe, IPEACTABIEHbl MO3HLUOHHBIE MAPAMETPhI JUIs

combBata 1,4-6yrunanona If mpu temneparype 25 °C.

TABJIMIIA 12
Taonuna @paxkuHonHbIx AToMHubIX Koopaunat aus

CoabBata 1,4-Byrunauona If npu T =25°C

Atom [X Y V4

CL1 0.4766 10.0404 |0.0954
01 0.4009 ]0.0489 10.4240
02 0.2487 10.0360 |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 10.4212
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
Cs 0.4405 [0.0690 |0.1713
Co 0.4608 [-0.0547 10.2314
C7 0.2958 [-0.0113 ]0.3508
C8 0.3662 0.2182 [0.2312
Co 0.3737 10.3483 [0.1029
o7 0.4545 |-0.2052 [0.5425
C10 0.3205 |-0.0595 [0.4899
Cl1 0.1993 [0.4901 [0.0635
Cl12 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
Cle6 0.2546 |0.3872  [0.0663
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 |0.1310
C21 0.0758 |1.0412  |0.0907
C22 0.1428 |0.9704 [0.1110
08 0.1617 0.3320 {0.3009
C23 0.0884 10.7849 10.2826
C24 0.1613 ]0.4969 [0.2531
C25 0.1208 |0.6569 [0.2679
C26 0.0508 |0.9415 [0.3041
09?7* 10.0699 |1.0883 [0.3388
O10* 10.0921 |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
Ho6 0.3335 |0.3078 [0.2311
H7 0.4083 |0.4406 [0.1034
HS8 03681 0.2711 |0.0573
H 0.3310 |-0.1996 [0.4860
H10 0.1605 0.4349 [0.0399
Hl11 0.4728 |0.0808 [0.5536
H12 0.4259 [0.0056 [0.6018
H13 0.2525 10.2624 10.0444
H14 0.4194 |0.4073 [0.4272
H15 0.3705 [0.5779 [0.3998
H16 0.4041 |0.4724 10.3430
H17 0.3536 |0.7062 |0.1557
H18 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 10.1645
H24 0.2242 [0.1281 10.2970
H25 0.1826 |-0.0801 [0.4013
H26 0.2934 [0.0916 [0.5641
H27 0.4478 |-0.2782 [0.5791
H28 0.1742 [0.3703  [0.3468
H30 0.0208 |0.9935 ]0.2512
H31 0.0199 0.8683 [0.3354
H32 0.2091 |0.5518 [0.2594
H33 0.1436 10.4493 [0.1953

* AtoMmHBIN (hakTOp 3amosiHeHHs: 00YCIIOBJIEH HEYHNOPSAAOYEHHOCThIO pacTBoputens 2-0yTtun-1,4-
U O0JIa B KPUCTAJUIUYECKOH CTPYKTYpe.
B Tabnune 13, mpuBeneHHON HIKE, MPEACTABICHBI TAPAMETPBI AJIEMEHTAPHOM STUEHKHU 1St

conbBaTta quMeraHona Ig

TABJIMLIA 13

Jannbie Jyementapuou aueiiku aas ConsBara Jlumeranona Ig

®opma |T a(A) b(A) c(A) |a° B° »* | Z'|SG| Vm | R |D pacu.

M2-1 |-50 [20.948(3) [6.794(2) [18.3332) | - [102912)| - | 1 [c2l636 0381314
(Ig)

T = remm. (°C) st kpucramtorpaguyecKkux qaHHBIX
7' = KOIMYECTBO MOJIEKYJI Mpemnapata Ha aCHMMETPHYUHYIO STUEHKY
V=V (snemenTapHas siueiika) / (Z MOeKyJ mpenaparta Ha SYErKy)
R = ocrarounsii nuanexc (I> 2curma (1))
D pacu. = BbIUHC/IEHHAS TUIOTHOCTh KPHCTAJLIA
SG = npocTpaHcTBEeHHAas rpynna
B Tabnuue 14, mpuBeneHHOW HHIKe, MPENCTABJIEHbl MO3MLHMOHHBIE MAapaMeTpbl jis

conbBaTa guMetanona Ig mpu temmeparype -50 °C.
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TABJIULIA 14

Tabauna ®@pakuunonabix AToMHbIX Koopaunar qons CoanbBata lumeranona Ig npu T =-50

°C

Atom |X Y Z

CL1 0.4845 10.0519 |0.0975
01 0.3999 10.0334 |0.4222
02 0.2438 0.0327 |0.2837
03 0.2919 |-0.0365 |[0.5534
04 0.2111 |-0.1509 |0.4115
05 0.1409 |0.7749 |0.0877
06 0.3348 0.2998 [0.3692
Cl1 0.3785 ]0.0495 [0.4912
07 0.4528 |-0.2193 |0.5428
C2 0.4372 |-0.0463 [0.2932
C3 0.3958 0.2046 [0.1690
C4 0.3540 |0.1054 |0.3588
Cs 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
C9 0.3871 |0.0889 [0.2923
C10 0.3148 |0.4622 |0.1014
Cl11 0.3669 ]0.2102 [0.2310
C12 0.1971 ]0.4955 |0.0616
C13 0.3756 |0.3437 |0.1035
Cl4 0.3159 |-0.0680 [0.4873
C15 0.2003 |0.6811 [0.0949
Clo 0.2533 |0.3883 [0.00643
C17 0.4459 10.0675 [0.1722
C18 03162 ]0.6471 |0.1342




C19 0.2592 ]0.7551 |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 ]0.4908 ]0.2528
097* 0.0905 |1.0537 ]0.3488
C24 0.0506 |0.9411 |0.3047
0o10* 0.0871 ]0.9637 |0.3888
Hl 0.3698 |0.1882 |0.5000
H2 0.4508 |-0.1297 |0.3339
H3 0.3403 |-0.1573 ]0.3401
H4 0.2477 10.1190 0.4240
H5 0.5002 |-0.1450 |0.2324
Ho 0.4724 10.0642 |0.5527
H7 0.4230 |-0.0062 |0.6000
H8 0.3330 |0.2987 0.2309
HO 0.1568 10.4439 |0.0375
HI10 0.4115 ]0.4344 |0.1041
H11 0.3694 ]0.2681 [0.0576
H12 0.3262 |-0.2083 |0.4845
H13 0.2507 ]0.2654 |0.0414
H14 0.3563 |0.7000 |0.1585
H15 0.2614 |0.8773 |0.1551
H16 0.4247 |0.3814 |0.4147
H17 0.3726 |0.5474 |0.4136
H18 0.3943 ]0.4912 |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 ]0.9729 |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 |0.4726 |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
H367* 10.0718 |0.8698 |0.4154
H37?7* 10.0679 [1.0520 |0.2715
H38?* 0.0601 |0.7968 |0.2848
H39?* |-0.0015 [0.9590 [0.2996
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* ATOMHBIH (hakTOp 3aMOJHEHHST 00YCIIOBIIEH HEYIOPSAIOUEHHOCTHIO METAHOIILHOTO PACTBOPUTENIS

B KPUCTAJUTMYECKON CTPYKTYpe.

[TapameTrpsl anieMeHTapHOMN siuelku st komruiekca 1:2 L-nponuna dopmer 3, popmyssr Th

yrnoMsiHy Thl Hioke B Tabnuue 15.

(Th)

TABJIMIIA 15
Jannbie JiementapHoii siueliku s Komnaexca 1:2 L-nposaunna (Th)
dopma |T° | a(A) b(A) c(A) o° B° | v | 22| 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 = remm. (OC) JUTSL KPUCTAILIOrpahrYeCKHX JaHHBIX

7' = KOMIMYeCTBO MOJIEKYJI IIpernapaTa Ha ACHMMETPUYHYIO STYSHKY

V=V (3nemenTapHas siueiika) / (Z MOJIeKyJ mpenapara Ha STYEeHKy )
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R = ocrarounsiit uanexc (I> 3curma (1))
D pacu. = BblunCII€HHAs IUIOTHOCTh KPUCTAJLIA
SG = npocTpaHcTBEHHAs rpynna
B Tabmuue 15A, npuBeneHHO# HHIKE, MPEACTABJIEHBI MO3MLHUOHHBIE MApPaMETPhl IS

xomtexca 1:2 L-nponuna (Ih) 6ecipumecnoii popmsr N-1 mpu T = -60°C.

TABJIMIIA 15A

Tab6auna @Ppakuunonnbix Atomusix Koopaunar noia Coeqnnenns Th komnuexca 1:2 ¢ L-

npoauHom (Popma N-1)

Atrom |X Y V4

Cl1 0.8511 [0.3142 |0.4683
02 0.1890 [0.4635 |0.4796
03 0.7564 10.4104 10.2284
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 10.4153
C8 0.6818 [0.2711 ]0.3799
C9 0.5724 10.5066 |0.2584
C10 0.7120 [0.3675 ]0.3085
Cl1 0.6191 [0.5325 ]0.1740
012 0.5675 10.5324 ]0.1226
C13 0.8659 [0.4113 ]0.3834
Cl4 0.6573 [0.3919 |0.2567
C15 0.7888 [0.3318 |0.4049
Cl16 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 10.9028 [0.2238
033 0.8902 10.8251 |0.1497
C34 0.8261 [0.9016 |0.3336
C35 0.6485 10.8878 10.2580
036 0.5610 [1.0347 [0.1249
C37 0.6759 10.7507 (0.3797
C38 0.5079 [1.0262 [0.2062
C39 0.4780 [0.7554 (0.4220
C40 0.6312 10.7804 [0.3315
041 0.1584 10.9450 [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 09154 [0.1787
C47 0.3635 0.9472 [0.4341
C48 0.6156 [1.0330 [0.1758
C49 0.2666 10.7602 [0.4513
C50 0.2689 0.8865 [0.4494
Cs1 0.4642 |0.8736 [0.4176
C52 0.8214 10.9316 [0.1526
C53 0.5864 10.6836 [0.4051
C54 0.7948 10.8027 10.4039
C55 0.1465 [1.0758 [0.4752
C56 0.2078 [1.0792 10.5264
C73 0.7131 10.5906 10.5918
C74 0.6549 10.5814 10.5389
C175 ]0.0092 [0.3008 [0.6072
076 0.1209 ]0.5563 [0.8403
077 0.3970 10.6243 [0.7788
C78 0.2253 10.5273 [0.8121
C79 03613 ]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 10.4492 [0.6892
084 0.4278 10.7982 [0.8605
085 -0.0213 |0.5180 [0.9192
C86 0.0441 |0.5055 [0.7380
087 0.7087 10.4793 10.6025
C88 0.1729 10.5956 [0.8909
C89 0.4982 10.4992 [0.6339
C90 0.5097 10.2528 [0.6324
Co1 0.3008 ]0.6402 [0.8083

73



C92 0.3983 10.4301 [0.6518
093 0.3078 10.7393 10.9449
Co4 0.2809 10.2490 10.6650
C95 0.3930 0.3137 10.6470
Co%6 0.0746  10.3688 10.6663
Co7 0.6122  10.3067 10.6180
C98 0.2545 [0.7117 [0.8934
C99 0.6095 10.4314 [0.6189
C100 |0.0478 ]0.6254 [0.9173
Cl10 0.0184 10.8459 [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 [0.8827 [0.6738
C108 |0.1859 ]0.8490 [0.6890
C109 |0.5840 [0.9396 ]0.6532
C110 |0.3778 |0.8134 ]0.5924
CI11 |0.2988 [1.1454 |0.8102
O112 |0.3053 [1.2394 ]0.9473
O113 |-0.0298 [1.0236 [0.9198
Cl14 |0.1616 |0.9797 10.7616
Cl15 |0.4712 [0.8729 [0.5711
Cll6 |0.1655 [1.0994 |0.8923
Cl117 |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
CI121 |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
CI31 |0.1172 [0.6843 [0.2345
0132 |0.2914 [0.8241 [0.2651
CI33 |0.1853 |0.8095 |0.2384
C134 |0.1980 [0.6021 [0.3121
C135 |0.0814 |0.6857 |0.3187
CI136 |0.0075 ]0.6839 ]0.2657
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0137 |0.5811 [0.9560 [0.8015
0138 [0.7490 [1.0434 10.8543
C139 |0.7527 10.8332 ]0.8327
C140 [0.6889 10.9523 |0.8297
NI41 [0.6668 0.7335 0.8097
Cl42 |0.6961 [0.7064 |0.7572
C143 |0.8711 |0.8236 |0.8064
Cl44 |0.8046 |0.7903 ]0.7522
0145 ]0.2901 [0.3199 ]0.2689
Ni146 [0.2077 ]0.0992 [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
CI151 |0.1765 |0.0951 |0.3122
C152 |0.0624 |0.1788 |0.3149
C153 |0.7503 [0.3375 [0.8345
0154 |0.7509 |0.5453 ]0.8549
0155 |0.5797 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 10.7527
Cl60 |0.6813 10.2179 10.7580
057 0.2706  [0.6596 [0.1242
058 0.4116 10.7306 10.0823
N59 0.2962  10.9340 10.0695
C60 0.3243 10.7268 10.1018
Cel 0.2366  |0.8510 [0.0985
C62 0.2021 ]0.9562 [0.0266
C63 0.0946  10.8269 [0.0685
Co4 0.0736  [0.9268 [0.0393
065 0.2708 [0.1591 [0.1241
066 0.4177 10.2319 [0.0834
No67 0.2949 10.4330 [0.0684
Co68 0.2341 0.3504 [0.0971
C69 0.3311 ]0.2307 [0.1033
C70 0.0690 10.4256 [0.0394
C71 0.1944 10.4576 [0.0266
C72 0.0916 [0.3239 [0.0659
Cl6l  |0.5540 ]0.4526 ]0.9706
0162 |0.4543 0.4603 ]0.9840
0163 |0.6026 03671 |0.9467
N164 [0.5722 10.6674 [0.9975
Cl65S  |0.7962  [0.6796 [1.0284
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Cle6  |0.7705 10.5623 |1.0029
Cl167 |0.6633 10.7048 |1.0426
Cl68  |0.6369 [0.5668 [0.9718
NI169 [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 [0.8670 [0.9446
0175 |0.4528 [0.9612 ]0.9826
C176 |0.5532 ]0.9542 ]0.9687
H104 |0.4098 [0.4245 |0.2757
Hl1 0.5933 |0.3154 [0.2391
Hl11 0.6757 10.6123 [0.1863
H25 0.3866 |0.3009 [0.3571
H7 0.2181 ]0.4202 [0.3906
H16 0.4003 |0.3732 [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 10.4891 [0.3161
H27 0.5549 10.2379 [0.3095
H13 0.9521 10.4556 [0.4051
H24B [0.8905 [0.5029 (0.1720
H24A [0.7945 10.4527 ]0.1146
H18 0.6455 10.3409 10.1637
HO 0.6364 [0.5818 [0.2730
H17 0.4471 10.4497 [0.1897
H60 0.9902 10.3430 [0.1754
HS50 0.3733 10.6344 [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 10.9544 [0.3141
HA48 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 [0.6098 [0.3796
H53B |0.6443 [0.6506 ]0.4370
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H44 0.9590 10.9156 [0.4010
H40 0.5387 10.7432 |0.3119
H46 0.6347 10.8402 10.1631
H45 0.6370 |1.0795 10.2743
H52B [0.8851 [1.0006 (0.1739
HS52A [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 10.6296 [0.8786
H73A [0.8131 [0.6240 [0.5975
H73B [0.6558 [0.6475 ]0.6139
H97 0.6926 0.2563 [0.6062
H90 0.5135 [0.1579 [0.6334
HO92 0.3254 10.4776 [0.6699
H89 0.4904 10.5936 [0.6319
HO94B [0.3235 [0.1904 |0.6915
H94A [0.2237 ]0.1976 [0.6335
HB83 -0.0976 10.4703 [0.6701
HB86 -0.0138 10.5707 {0.7560
H32 0.3324 10.3549 [0.7591
H98 0.1908 10.7806 [0.8796
H388 0.2352  10.5280 10.9067
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
HI12A [0.6658 [0.8985 [0.5209
H12B [0.5824 [1.0343 ]0.5241
HO15 |0.4621 [0.8772 ]0.5316
HO909 |0.6624 [0.9895 |0.6775
H107 |0.4780 [0.8924 ]0.7134
HO10 ]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
H1l6 |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 |0.1753 [0.5137 ]0.3200
H135 |0.2861 [0.6352 |0.3365
H944 ]0.9296 [0.9035 ]0.8114
H143 ]0.9361 [0.7508 ]0.8190
H244 10.8750 [0.7504 ]0.7303
H144 10.7682 [0.8708 |0.7360
H139 |0.7802 [0.8212 |0.8719
H742 |0.7271 [0.6158 |0.7513
H842 10.6099 [0.7203 ]0.7306
H541 [0.6871 [0.6572 {0.8300
H641 [0.5726 [0.7555 {0.8089
H952 [0.0994 10.2669 [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
Hl61 [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 10.6775 [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 10.9003 [-0.0057
H640 [0.0377 ]1.0016 |0.0607
Ho4 0.0037 10.9030 [0.0061
H63 0.0897 10.7441 10.0449
H630 [0.0231 0.8249 [0.0931
H61 0.2352 10.8932 [0.1354
H590 [0.3226 [1.0165 [0.0923
H59 0.3766 [0.8979 [0.0586
H68 0.2264 10.3961 [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 [0.3256 |0.5143 [0.0915
H67 0.3726 [0.3954 [0.0559
Ho66  [0.8439  10.5395 [0.9797
H766 [0.7706 [0.4978 [1.0292
Ho665 [0.8720 [0.6797 [1.0604
H765 [0.8229 10.7417 [1.0042
H767 [0.6538 [0.7982 [1.0537
H667 [0.6468 10.6543 [1.0723
H168 [0.6429 10.5849 [0.9344
H664 10.4798 10.6384 |1.0063
H764 10.5568 0.7339 0.9761
HI170 10.6545 1.0931 |0.9372
H673  [0.7695 10.9914 |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

IMapameTtpsl deMeHTapHOM siueiiku st kommiekca 1:1 L-nponuna OecnpumecHoi dopmbl N-1

(dpopma 6), hopmydist I ynmomsiHy ThI Hike B Tabnuue 16.



Jdannbie JiementapHoii sueiiku 1y Komnuexca 1:1 L-npoanna (Ii)
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TABJIMLIA 16

®dopma

TO

a(A)

b(A)

o(A)

(XO

BO

SG

Vi

Dpacu

N-1 (1)

_40

11.441(1)

10.235(1)

45.358(1)

90

90

90

P212124

664

0.08

1.311

T = remm. (OC) JUTSL KPECTAILIOrpahrYeCKHX JaHHBIX

7' = KOJMYEeCTBO MOJIEKYJI IIpernapata Ha ACHMMETPUYHYIO STYSHKY

V=V (snemenTapHas siueiika) / (Z MOeKyJ mpenapara Ha YKy )

R = ocrarounsii uanexc (I> 3curma (1))

D pacd. = BEIYUCIICHHAA IMJIOTHOCTE KpUcTajlia

SG = npocTpaHcTBEeHHAas rpynna

B Tabnuue 16A, mpuBeneHHOW HHIKe, MPEACTABJIEHBI MO3MLHOHHBIE MAapaMeTpbl ISt

xommnekca 1:1, L-npomuna (Ii) 6ecipumecroii popmer N-1 mpu T = -40°C.

Atom (X Y V4

Cl1 0.4598 (-0.1973 |0.4564
Cl 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 0.4154
01 0.5531 (-0.2303 [0.3104
Cl11 0.6684 (-0.0473 |0.3232
Cl12 0.6871 [-0.1530 |0.2745
02 0.6765 [0.0755 10.3403
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

Tabdauna ®Ppakuunonabix AtomHbIX Koopaunar nonst Coenunenns li Komnoexca 1:1 ¢ L-

NPOJHHOM




04 0.8064 10.0378 10.2896
05 0.5831 ]0.4559 10.4668
C17 0.5134 10.3474 [0.4583
C18 0.6039 10.5020 [0.4977
C19 0.6740 10.6076 [0.4990
06 0.6178 [-0.4307 10.2703
C20 0.4646 10.2450 10.4744
C21 0.5212 ]0.3364 10.4270
CI2 -0.1014 ]-0.2193 10.4531
07 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 10.2832
C26 0.1903 |-0.1171 10.2772
C27 0.0159 ]-0.2652 0.4010
C28 0.0413 ]-0.3076 10.2646
08 0.1732 10.0766 10.3473
C29 0.0527 ]-0.2262 10.3719
C30 -0.0488 |-0.1911 10.4174
09 0.2066 |-0.1046 10.2477
C31 -0.1057 1-0.0845 10.4057
C32 -0.0805 |-0.0464 10.3769
C33 -0.1758 10.0315 10.4210
C34 -0.0962 10.3657 10.4497
C35 0.0119 10.1514 ]0.4289
C36 -0.1670 10.2596 [0.4419
010 0.0892 10.4864 [0.4561
C37 0.0235 10.3777 10.4487
C38 0.0796 10.2657 10.4373
C39 0.2088 10.4743 10.4694
C40 0.2378 10.6027 10.4670
C41 -0.1056 0.1472 10.4292
011 0.3103 ]0.0473 ]0.2955
C42 0.1927 1-0.0117 10.2972
012 0.1209 ]-0.4060 10.2699
C43 -0.1355 10.5267 10.3371
C44 -0.1317 10.4102 0.3168
N1 -0.2217 10.3229 10.3311
C45 -0.1578 10.4809 10.3661
C46 -0.2328 10.3526 10.3628
013 0.0687 10.4002 ]0.3090
014 -0.0027 10.2411 ]0.3344
C47 -0.0235 10.3422 10.3215
C438 0.3738 10.4173 10.3220
C49 0.3666 [0.5397 ]0.3405

81



C50 0.3232 10.5141 ]0.3706
015 0.5678 10.3983 10.3126
Ol6 0.4793 10.2316 [0.3356
N2 0.2751 10.3408 [0.3341
Csl1 0.2568 10.3858 [0.3637
C52 0.4900 ]0.3392 10.3227
C53 0.1894 10.5037 10.4979
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 10.4980
H5 0.3557 10.0952 10.4743
Ho6 0.4028 10.0143 ]0.3656
H7 0.4846 [-0.0412 10.3172
H38 0.7354 1-0.1139 10.3309
HO 0.6383 ]0.0438 ]0.2803
HI10 0.7509 1-0.2206 10.2829
H11 0.4937 1-0.1547 10.2692
H12 0.4535 ]-0.3750 10.2689
H13 0.5440 1-0.3256 10.2395
H14 0.5987 10.1273 10.3371
H15 0.5850 ]-0.4862 10.2863
Hl16 0.2740 10.0426 10.4038
H17 0.7825 1-0.0885 10.2400
H18 0.8274 10.0552 10.2680
HI19 0.4902 10.2088 [0.3946
H20 0.5540 10.4072 [0.4143
H21 0.6504 1-0.2925 [0.3665
H22 0.6030 [-0.3278 10.4194
H23 0.2586 [-0.1789 10.2863
H24 0.1267 10.0606 10.2892
H25 0.2335 [-0.1001 (0.3377
H26 0.0060 [-0.0175 10.3198
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 10.3606
H31 -0.1170 ]0.0351 ]0.3696
H32 0.0467 1-0.3485 10.4096
H33 -0.2543 10.2691 10.4432
H34 -0.1353 10.4445 10.4589
H35 0.0544 10.0664 10.4241
H36 0.1640 ]0.2598 10.4365
H37 -0.2417 10.0673 10.4058
H38 -0.2171 10.0017 10.4412
H39 0.2698 ]-0.0400 10.2435
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&3

H40 0.3320 10.0534 10.2734
H41 0.1058 10.1381 ]0.3420
H42 0.0874 1-0.4719 [0.2852
H43 -0.1506 10.4388 [0.2950
H44 -0.0541 10.5810 [0.3377
H45 -0.2055 10.5941 10.3310
H46 -0.0797 10.4553 0.3782
H47 -0.2106 0.5460 ]0.3796
HA48 -0.3210 [0.3680 ]0.3662
H49 -0.1958 10.2728 10.3734
HS50 -0.2972 10.3381 0.3195
H51 -0.1983 10.2279 10.3269
H52 0.3544 10.4339 ]0.2980
H53 0.2791 10.3273 10.3822
H54 0.1634 10.4233 ]0.3683
HS55 0.4032 ]0.5053 ]0.3835
H56 0.2799 10.6038 ]0.3764
H57 0.4555 10.5795 10.3393
HS58 0.3097 10.6065 10.3283
H59 0.2013 ]0.3456 ]0.3219
H60 0.2977 10.2420 ]0.3345

ITapameTpsl eMeHTapHOM siueriku st komiuiekca 1:1 remuruaparta L-npomuna, H.5-2 1,

ynoMsiHy Tbl Hioke B Tabmune 17.

TABJINLIA 17

Jlannbie JnementapHoi siueiiku ausa Coexqunenns I Komniekca ¢

L-npoaunom I'emurnapara ®opmer H.5-2

®opma (}"C a(A) | bA) | cA) | @ Bo v° Z'1SG| Vm | R D pacu.

H.5-2 [-40 |11.539]10.199 |23.183 [103.96]|97.16 |90.25 |4 |P1 |656 .06 [1.349

T = temn. (°C) ans xpucTamIorpaduuecKux TaHHBIX

Z' = KONMMYecTBO MOJIEKYJI ITperaparta Ha ACHMMETPHYHYIO STYSHKY
Vi =V (3nemenTapHas siueiika) / (Z MOJeKyJ mpenapara Ha SYEHKy )
R = ocrarounsrii nuanexc (I> 2curma (1))

D pacu. = BEIUNCIIEHHAS IUIOTHOCTH KPUCTAILIA

SG = npocTpaHcTBEeHHAas rpynna

B Tabnuue 18, mpuBeneHHOW HHIKe, MPENCTABJIEHBl MO3MLHMOHHBIE MApPaMETPhl JUIs
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remuruapata L-nponuna 1:1 ¢popmer H. 5-2 1j.
TABJIMLIA 18

Tabmna @pakuuonabix Atomubix Koopaunar past Coennnenns Ij Komniexkca

I'emuruapara 1:1 ¢ L-npoanaom ®opmer H.5-2 npu T =-40°C

Atom X Y Z
cll -0.3207 1]0.2999 10.1007
02 -0.0812 1]0.4445 10.3860

O3 0.1266 [0.3986 |0.5119
04 0.0226 [0.1123 ]0.3131
05 0.1988 10.2024 04116
Co -0.0400 10.4518 10.4471
C7 0.0829 10.3978 10.4505
C8 0.0836 [0.2539 10.4134
09 0.0185 ]0.6897 10.4693
C10 0.0320 ]0.2460 10.3495
Cl1 -0.1475 10.3075 10.2867
Cl2 -0.0536  0.5937 10.4833
CI13 -0.2858 10.1976  10.1996
014 -0.1314 ]-0.4139 10.0970
C15 -0.0913 ]0.3083 10.3494
Cl6 -0.2316 [0.2099 10.2582
C17 -0.1691 10.4011  |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 10.2576
C23 -0.1249 1-0.1696 ]0.1325
C24 -0.2541 [0.3000 ]0.1727
C25 -0.3658 10.0787 10.1687
C26 -0.3038 |-0.2938 |0.1114
C27 -0.0150 |-0.4216 ]0.0824
C28 -0.0248 |-0.4143 10.0214
CL29 10.6985 [0.3144 10.9332
030 0.9914 (04113 ]0.6104
031 0.7834 |0.1123 0.6447
032 0.8541 ]0.4766 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 10.9453
C38 0.7967 10.0998 10.5824
C39 0.8661 0.3408 |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  [0.2945 10.8580
C47 0.7693 10.8565 10.9247
C48 0.6523 0.6699 ]0.9393
C49 0.6372 ]0.6130 ]0.8784
C50 0.6886 |0.6798 10.8418
Cs1 0.8079 10.1861 ]0.7731
C52 0.7539 ]0.8018 ]0.8657
C53 0.7171 10.7906 10.9638
C54 0.8594 |1.0293 ]1.0095
C55 0.5690 10.4784 0.8512
C56 09344 |1.1572 |1.0187
CL57 10.1318 [0.2860 0.9213
058 0.2325 ]0.1474 0.6392
059 03774 10.4788 10.7078
060 0.3769 10.1826 0.5107
061 0.5074 10.3673 10.6076
Co62 0.2155 10.2845 |0.7366
Ce3 0.2440 10.2856  [0.6735
Co4 0.2590 10.1866 [0.7641
C65 0.3642 ]0.3439 0.6737
C66 0.1310 ]0.6369 ]0.8752
Co67 0.3659 10.1865 |0.5718
Co68 0.2203 |-0.0149 10.5444
C69 0.2495 10.6414 |0.8737
C70 0.2339 ]0.1891 ]0.8206
C71 0.2440 ]0.1366 10.5760
C72 0.2691 ]0.8826 10.9099
C73 0.3878 ]0.3310 ]0.6097
C74 0.0797 10.7646 10.8952
C75 0.1225 ]0.3883 0.8232
076 0.0935 [-0.0372 ]0.5272
C77 0.1466 |0.3834 ]0.7646
C78 0.1643 ]0.2886 10.8500
C79 0.3160 ]0.7598 0.8907
080 0.3243 |1.0074 10.9263
C81 0.0564 ]0.5089 10.8537
C82 0.1501 ]0.8831 ]0.9123
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C83 0.4517 |1.0168 10.9429
C84 0.4736 [1.0085 11.0039
CL85 10.2353 [0.2852 10.0943
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 ]0.2370 ]0.3503
091 0.4314 ]0.6909 10.4760
C92 0.5025 10.4655 10.4471
C93 03782 10.3234 ]0.2879
0% 0.3688 |-0.3850 ]0.0770
C95 0.2412 |0.2163 ]0.2011
096 0.5177 10.1054 ]0.3143
Cco7 0.5871 ]0.2380 10.4145
C98 0.5309 10.6092 10.4771
C99 0.6100 |0.3805 0.4525
C100 0.3806 [0.3946 10.1963
CIO1 ]0.2856 |0.2342 ]0.2611
C102 103122 [-0.2671 ]0.0968
CI103 ]0.1491 [0.1041 ]0.1716
C104 10.2436 [-0.2032 ]0.0581
CI0S 10.2886 [0.3016 10.1694
Cl106 10.3259 [-0.2129 ]0.1566
C107 10.4243 [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
CI11 ]0.2741 [-0.0939 ]0.1807
Cl12 10.4263 [-0.5693 ]0.0039
O113 0.6465 [0.6039 10.6797
0114 10.7349 [0.7473 10.6386
NI115 |0.4575 [0.7439 10.6955
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 10.6584
C120 ]0.5558 [0.9548 ]0.7523
0121 ]0.1830 [0.6331 ]0.6898
0122 10.2453 [0.7852 10.6450
N123 |-0.0372 [0.6985 10.6789
C124 10.0468 |[0.7797 ]0.6565
CI25 ]0.0382 |0.9228 ]0.6945
Cl126 0.1683 [0.7269 ]0.6638
C127 10.0337 [0.8955 ]0.7569
C128 |-0.0365 [0.7591 ]0.7436
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N129 [-0.3701 [-0.1217 ]0.3442
CI130 |-0.1562 [-0.1273 ]0.3652
0131 |-0.1554 |-0.0439 10.3345
0132  [-0.0663 |-0.1700 [0.3912
C133  [-0.2876 |-0.3360 [0.3362
C134 |-0.2710 ([-0.1891 ]0.3727
CI135 ]-0.3924 [-0.1926 10.2793
C136 |-0.3216 [-0.3192 ]0.2720
0137 10.4232 [-0.1933 ]0.3831
0138 0.3366  [-0.0501 ]0.3332
CI139 10.2187 [-0.2024 ]0.3678
N140 |0.1226 [-0.1310 ]0.3394
Cl141 ]0.3337 [-0.1410 ]0.3604
Cl142 10.1992 [-0.3502 ]0.3341
Cl143 ]0.1599 [-0.3386 ]0.2693
Cl44 10.0885 [-0.2109 ]0.2771
0145 10.2926  [0.5997 0.5452
0146 10.5342 [-0.0128 ]0.4878
HI150 |-0.0975 |0.3899 [0.4641
H151 ]0.1418 |0.4590 [0.4337
H152 ]0.0313 |0.1936 [0.4337
H154 10.0862 |0.3044 [0.3298
H155 ]-0.1430 |0.6195 [0.4745
H156 |-0.0310 |0.5943 [0.5295
H157 ]-0.1495 10.2477 [0.3663
H158 |-0.2539 [0.1367 ]0.2824
H159 [-0.1435 [0.4768 10.1772
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 107179 |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 10.4044 [0.7359
H182 ]0.8091 0.3693 [0.5861
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H183 0.8427 |0.1385 [0.8583
H184 10.9803 |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
HI88 [0.7902 10.8541 [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 10.4505 [0.8873
H194 10.9545 |1.2094 [1.0658
H195 ]1.0166 |1.1315 [1.0008
H196 0.8915 [1.2288 [0.9952
H200 ]0.1797 10.3464 [0.6531
H201 03128 |0.1093 [0.7423
H202 10.4283 |0.2823 [0.6914
H203 ]0.4309 |0.1186 [0.5873
H204 10.2676 |-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 03311 |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 ]10.4930 |1.1146 [0.9386
H219 ]0.5658 |1.0153 [1.0225
H220 ]0.4299 |[1.0899 [1.0326
H221 10.4370 |0.9127 [1.0082
H223 103659 |0.2811 [0.3724
H225 ]0.6059 |0.2835 [0.3311
H227 10.4295 10.4306 [0.4673
H229 10.5247 |0.1893 [0.4346
H230 ]0.5953 |0.6489 [0.4536
H231 ]0.5686 |0.6221 [0.5232
H232 10.6812 |0.4246 [0.4357
H233 ]0.4161 |0.4554 [0.1692
H234 10.2450 |0.1769 [0.2870
H235 ]0.0958 |0.0890 [0.2045
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H236 10.0943 |0.1338 [0.1355
H237 10.2331 |-0.2409 [0.0101
H238 |0.3791 [-0.2651 ]0.1858
H239 ]0.4960 [0.4787 10.2767
H240 [0.1390 [-0.0325 ]0.0529
H241 [0.2692 [-0.4672 |-0.0046
H242 10.3958 |-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 103917 |-0.6427 [0.0251
H248 10.4793 |0.6449 [0.7024
H249 10.6424 |0.9714 [0.6756
H250 ]0.4899 |0.9910 [0.6668
H251 03871 |0.8958 [0.7636
H252 10.4974 |0.8010 [0.7924
H253 10.4998 |0.7712 [0.6119
H254 10.6437 |0.9322 [0.7755
H255 ]0.5346 |1.0526 [0.7757
H257 1-0.1244 |0.7021 [0.6547
H258 10.0245 |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 10.2126 |-0.1876 [0.4150
H276 10.0471 |-0.1254 [0.3631
H277 10.2819 |-0.4071 [0.3370
H278 ]0.1354 |-0.4038 [0.3515
H279 10.2344 |-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 10.3246
H50 0.2411 ]0.2106 10.4570
H30 0.1948 10.4772 10.5288

89



90

HO90 -0.0304 10.7367 10.4370
H910 [0.4288 10.7378 [0.4387
H890 [0.5701 |0.3737 |0.5359
H870 10.7447 |0.1972 10.4579
H960 10.4441 |0.0598 10.3281
H320 [0.7685 [0.5088 |0.6888
H30 1.0223 10.3832  [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 ]0.4602 0.6402
H590 [0.2991 [0.5325 |0.6984
H76 0.0757 |-0.1438 ]0.5063
H29N |-0.3483 [-0.0232 ]0.3484
H40N |0.1520 [-0.0373 ]0.3393
HISN 03746 [0.7405 ]0.6748
H23N |-0.0113 [0.6018 ]0.6728
H946 10.4919 |-0.0828 [0.4471
HIW 10.2742 [0.6734 ]0.5848
H846 0.6016 |-0.0665 [0.5089
H2W ]0.3486 [0.6479 ]0.5212

MNOJIE3HOCTHh U KOMBUHAILIUN
A. ITosie3nocTn

CoemuHenne Hacrosiuero u3oOpereHus O0jamaer AKTUBHOCTHIO — MHTHOHUTOPOB
HATPHUI3aBUCUMBIX  IEPEHOCUYMKOB  IJIIOKO3bl, HAWAEHHBIX B  KUIIEYHUKE M  IOYKe
MJIEKOMUTAIOIUX. [IpeAnouTHTeNnbHO, COeAUHEHHEe MO H300PETEHHIO SBIISETCS CEIEKTHBHBIM
UHTUOUTOPOM peHambHON akTUBHOCTH SGLT2 u mo3TOMY MOXKET MCIOMB30BATHCS MPU JIEUEHUH
3a00JIeBaHM WM PACCTPONCTB, CBSI3aHHBIX ¢ aKTUBHOCThIO SGLT2.

COOTBETCTBEHHO,  COENMHEHHE  HACTOSIIEr0o  HM300peTeHHss  MOKHO  BBOIHTH
MJIEKOMHUTAIOIINM, TPEANOUYTUTEIBHO JIOMSAM, Ui JIEYEHHS pPa3sHOBHAHOCTH COCTOSHUU U
paccTpOMCTB, BKIIIOYAs,, HO HE OrPAaHUYUBASICH, JICUEHHE WU 33JCPiKKY MPOrPECCHPOBAHUS HIIH
Havajma guabera (Bximtouas Tum [ w Tunm I, CHUIYKEHHYIO TOJNIEPAHTHOCTH K TJIFOKO3E,
WHCYJHUHPE3UCTEHTHOCTh W OCJIOKHEHHsS pauabera, Takhe Kak HeppomaTus, pPeTHHOMATHS,
HEBPOMATHS M KaTapakTa), THIEPIJIMKEMHUIO, THIEPHHCYJINHEMHUIO, THIIEPXOJIECTEPHHEMHUIO,
TUCIATIAIEMAIO, TIOBBIIIEHHBIE YPOBHU SKUPHBIX KHCJIOT JIM [JIHOEPUHA B  KPOBH,
THNEPIUNUAEMHIIO, THIEPTPUTIIHLEPUAEMHUIO, OKUpPEHHUe, JIeYeHHe paH, HWIIEMHI0 TKaHeM,

atepockiiepo3 u runeproHutro. CoenuHeHHe HACTOALIETO H300pPETEHHS MOXKET TaKKe
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UCIOJIb30BAThCS, YTOOBI YBEJIMUUTH B KPOBH YPOBHH JIMITONPOTEHHA BbICOKOM miotHocTty (HDL).

Kpome Toro, cocrosHusi, 3a0oneBaHHs W pacCTpPOICTBA, BCE BMeECT€ Ha KOTOpBIE
ceputatoress  kak Ha "Cunapom X" mium Merabonmuueckuin CHHAPOM, Kak AETaJbHO OMHCAHO B
Johannsson, J. Clin. Endocrinol. Metab., 82, 727-34 (1997), MOXHO J€YUTH, HCIOJB3YSI
COEZIMHEHNEe HACTOSILIErO H300peTEeHHUSL.

Kpucrammueckue coenunenust (S)-PG (SC-3) (Ia), (R)-PG (SD-3) (Ib), SA-1 (Ic), SB-1
(Id), SB-2 (Ie) xommiekc 1:2 L-nponuna ¢popmer 3 (Ih), xommuekc 1:1 L-nponuna ¢opmer 6 (I1),
kommuiekc 1:1 L-mponuna remurugpata ¢opmer H.5-2 (Ij) u xommuekc 1:1.3 L-penunananuna
¢dopmsr 2 (Ik) MOKHO BBOOUTH B JO3UPOBAHHBIX (hOpMaX M B JO3MPOBKAX, Kak packpbito B US 6
515 117, packpeiTHEe KOTOPOTO MOJHOCTHIO BKJIFOYEHO B HACTOSIIYIO 3aIBKY B KAUECTBE CCHUIKHU.
B. KomOnHanuu

Hacrosimee wu3o0peTeHune BKJIIOYaeT B mpenenax ero obObema (apmaieBTHUECKHE
KOMIIO3HILIMH, BKJIIOYAIOIINE aKTHBHBIA KOMIIOHEHT, TepameBTHUECKH 3(PPEeKTHBHOE KOJIUYECTBO
coemuuenus dopmysl I, Brmouas (S)-PG (dopma SC-3, 1a), (R)-PG (dopma SD-3, Ib), SA-1 (Ic),
SB-1 (Id), SB-2 (Ie), kommiekc 1:2 L-npomuna ¢popmsr 3 (Th), kommnekc 1:1 L-npommaa Gopmsr 6
(I1), xommekc 1:1 L-npommua remuruapata Gopmsr H.5-2 (Ij) u xommnekc 1:1.3 L-penunananuna
dopmer 2 (Ik), ogHO wiu B koMOHMHAIUU C (apMaleBTUYECKHM HOCHUTENIEM MM pa3OaBUTENIEM.
Heo0s3aTenbHO, COeOMHEHHWE HACTOSINEro H300peTeHUsT MOXKET HCIOJIb30BAThCS B BHIE
WHIUBHYAJBHOTO JICUEHUS] MJIM HCIOJIb30BATHCS B KOMOMHALMK C OJHUM HJIH HECKOJIBKHUMH
APYTHMHU TEPANeBTUYECKUMHE areHToM(amu).

Hpyrue "rtepaneBtuueckue areHT(bl)" MOAXOIAIIKE I KOMOWHAIMH C COEOUHEHHEM
HACTOALIEr0 H300pETEeHHs, BKIIIOYAIOT, HO HE OrpaHUYMBAasCh, W3BECTHBIE TEPATEBTUUYECKUE
AreHThI, MOJIE3HbIE B JIEYEHHUH BBIMIEYIOMSHYTBIX PACCTPOWCTB, BKJIIOUAs: aHTHAUAOETHUECKHE
AreHThbl, AHTUTHIIEPTIUIEMUYUECKUE areHThl;, THIOJUITHAEMIYECKHe/ TN AMOHUKAIOIINE areHThI,
areHThl TPOTHB OKHPEHHS, NPOTHBOTHIIEPTOHHYECKHE AareHThl W CYNPECCHBHBIE CPENCTBA
anmneTuTa.

[Ipumepsl TOAXOASIIUX AHTHANAOETUUECKUX AreHTOB JUIS MCIOJIb30BAHHS B KOMOMHALIUN
C COemWHEHHEM HACTOSLIEr0 M300pETeHUs BKIIIOYAIOT OMryaHunel (Hampumep, MeTHOPMUH WIIH
(beHpOpMUH), WHTHOUTOPHI TJIIOKO3UIA3bl (Hampumep, akap0oO3a WM MUIJIMTOJN), HHCYJHHBI
(BKJIIOUAsT CpeNCTBa, YCIJIMBAIOIINE CEKPELHI0 WHCYJIMHA, MM CEHCHOMJIM3ATOPHI MHCYJIMHA),
MErJTUTHHUL (HAampuMep, pemariuHu), CyJb(QOHUIMOYEBHHBI (HANPHMEp, TJIMMENUpPU,

rOypua, TIWKIA3U[, XJIOPHPONaMUA ¢ TJIUNH3KA), KOMOMHAUWM OuryaHuzn/Tiaudypun
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(manpumep, Glucovance® (I'mokoBaHC)), THA3OJMAMHAWMOHBI (HANpPHMeEp, TPOTJIHUTA30H,
POCUTJIMTa30H M NHOINMTAa30H), aroHUCTel PPAR-anbda, aronumcter PPAR-ramma, nBoliHbie
aronuctel  PPAR  anbda/ramma, uHruOuropsl  rimkoreHdochopuiassl,  HHTHOUTOPEI
CBSI3bIBAIOIErO Oenka KUpHOW Kucyiotel (aP2), rmokaronnmonobnoro nentupa-1 (GLP-1) wmm
npyrue aronuctsl penenropa GLP-1 u uaruburtops! aunentuguinentuaassl [V (DPP4).

ITonaraercsi, 4TO WCHIOJNb30BaHUE coenuHeHust (Gopmysibl I B KOMOWHAIMK O KpalHeH
Mepe C OOHUM HWJIM HECKOJIbKMMH APYTHMHU aHTHAHAOETHYEeCKUMH areHToM(amu) oOecreunBaeT
aHTHUrHneprinueMudeckuii 3¢ dexr, OosbiIe, YeM 3TO BO3MOXKHO OT Ka)KIOTO B OTAEIBHOCTH U3
ATHX JIEKAPCTB, OJHUX U OOJjblle, YeM OObeIWHEHHbIE aITUTHBHBIE AHTUTHIEPTIIHIEMHUECKUE
3¢ dexTrI, MPOU3BENECHHBIE STUMH JIEKAPCTBAMH.

Jpyrue noaxosiiue THA30JUAUH IHOHBI BKIIOYatoT Mitsubishi's MCC-555 (packpeiThiii B
US 5 594 016), daparautazap ¢upmer Glaxo-Wellcome (GI-262570), suraurazon (CP-68722,
¢upmel Pfizer) unu naprimrazon (CP-86325, dupmer Pfizer, nuzarmurazon (MIT/J&J), pernutaszap
(JTT-501) (JPNT/P&U), pusormutazon (R-119702) (pupmer Sankyo/WL), muparmytun (NN-
2344) (¢bupmer Dr. Reddy/NN) wum (Z)-1,4-6uc-4-[(3,5-amokco-1,2,4-oxcaanazonuans-2-
unmertnn)|penokcudyt-2-eH (YM-440, pupmbr Yamanouchti)).

IIpumepsr aronuncroB PPAR-anbda, aronrncroe PPAR-ramma u qeoitHbix aronuctos PPAR
anba/raMma BKIIOYAIOT MyparjiuTaszap, neimuriauTazap, tecarmmrazap AR-H039242 dupmer
Astra/Zeneca, GW-501516 (dpupmsr Glaxo-Wellcome), KRP297 (pupmer Kyorin Merck) a takke
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 MOJHOCTBIO BKJIOYEHO B
HACTOSAIIYIO 3asBKY B KaueCTBE CCBUIKH, HMCIOJIb3Ys O3bl, TAKHE K€, KaK TaM H3JI0KEHO, TIe
COEMHEHHsI, ONpeneseMble KaK MPEANnOUYTUTENbHBIE, MPEANOYTHTENbHBI ISl UCIOJb30BAHUS B
HACTOSILIEeH 3asIBKE.

IMonxonsumme WHruOUTOpbl aP2 BKIIOYAIOT PACKPBITBIE B aMEPHKAHCKOW 3asBke N°
09/391,053, noxganuoit 7 centsiOps 1999 u B amepukanckoii 3asiBke Ne 09/519,079, nomanHo# 6
Mapta 2000, ucnonp3ys A03bl, KAK B HUX YKa3aHO.

Monxonsaume narudutopsl DPP4 rirouator 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-unanonupuanH-2-11)aMAHO [3THII |aMHUHO |alieTiI |-
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2-umano-(S)-nmuppommann) (Novartis) kak packpsito Hughes et al, Biochemistry, 38(36), 11597-
11603, 1999, TSL-225 (rpuntodun-1,2,3,4-Terparuapon30XuHonH-3-KapOOHOBasT KHCIOTA
(packpeitass Yamada et al, Bioorg. & Med Chem. Lett. 8 (1998) 1537-1540), 2-
LHAHOMUPPOJMAUAB U 4-IHAHOMUPPOIUINABLL, Kak packpbito Ashworth et al, Bioorg. & Med.
Chem. Lett., Vol. 6, No. 22, pp. 1163-1166 and 2745-2748 (1996), coenunenusi, packpsiteie B US
Ne 10/899,641, WO 01/68603 u B US 6 395 767, ucnonb3yss HO3MPOBKH KaK H3JIOKEHO B
BBILIEYTTOMSIHY TBIX CChLIKAX.

Hpyrue moaxonsiue MerJUTHHHUAbI BKIouaroT Hatermmaun (Novartis) wim KAD1229
(PF/Kisset).

[Ipumepsl MOAXOAAIIMX AHTHTUIEPIIMLEMHYECKHX AreHTOB Ui HCHOJb30BAHHS B
KOMOMHAIMH C COEMHEHNEM HACTOSIIEr0 H300peTeH s BKIIOYAIOT [NIIOKArOHIIOAOOHBIH TenTH -
1 (GLP-1), taxoit kak GLP-1(I-36)amun, GLP-1(7-36)amun, GLP-1(7-37) (xax packpsito B US 5
614 492), a Taroke Takoil kak skceHatun (Amylin/Lilly), LY-315902 (Lilly), MK-0431 (Merck),
muparnytun (NovoNordisk), ZP-10 (Zealand Pharmaceuticals A/S), CJC-1131 (Conjuchem Inc) u
coemuHeHus1, packpeiteie B WO 03/033671.

[Ipumepsl MOAXOASIIMX  TUMIOJHIHIAEMHYECKUX/JTUMHAMOHMKAIOIIAX  areHTOB s
HCIIOJIb30BaHMS B KOMOHMHAIIMU C COEMHEHHEM HACTOSINEro M300peTeHnsl BKIIOYAIOT OJUH HIIH
6onee nuaruburopoB MTP, uaruburopos penykrazsl HMG CoA, nHruOuTOpOB CKBaJICHCHHTA3HI,
NPOU3BOAHBIX (uOpoeBoit KUCIOT, HHruOUTOpoB ACAT, HHrHOMTOPOB JIMIIOKCHUTE€HA3bI,
MHIHOUTOPOB abcopOIuU XOaeCTepuHa, HHIMOUTOPOB cOoTpaHcnopTepa Na'/skenduHas KUCIoTa,
AKTUBATOPOB aKTUBHOCTH penentopa LDL, CeKBECTPaHTOB IKETYHBIX KHCIOT, OENKOB-
nepeHocunkoB 3¢upoB xonecrepuna (Hanpumep, unrudutoper CETP, takue xak topuerpamnub
(CP-529414, Pfizer) u JTT-705 (Akros Pharma)), aronucros PPAR (xak omucano Bbile) u/uiu
HUKOTHHOBOW KHCJIOTBI U €€ MPOU3BOHBIX.

HNurubutoper MTP, koTOphle MOTyT HCIONB30BATHCS KAaK OMHCAHO BHIIIE, BKJIIOUYAIOT
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.

HNurubutoper HMG CoA penykTassl, KOTOPbIe MOTYT HCIOJIb30BATECS B KOMOMHALIUHU C
omHMM WM Oonee coemuHEHMsIMH (opMysbl I, BKIIIOYAIOT MEBACTATHH M COOTBETCTBYIOLIHE
coemuHeHns, kak packpbito B US 3 983 140, noBactaTnH (MEBHHOJMH) M COOTBETCTBYIOLIHE
coenuHeHus, kak packpeito B US 4 231 938, mpaBacTaTiH W COOTBETCTBYIOIINE COEIUHEHUS,

Takue Kak packpeiTeie B US 4 346 227, cuMBacTaTHH W COOTBETCTBYIOIHE COEIMHEHUs, KaK
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packpbito B US 4 448 784 u 4 450 171. Hpyrue uarubutopst HMG CoA penykrassl, KOTOpbIE
MOTYT HCHOJIB30BATHCS B HACTOSIIEH 3asiBKe, BKJIIOYAIOT, HO HE OrpAaHMYMBAsCh, (pIIyBACTATHH,
packpeitel B US 5 354 772, nepuBacratuH, kak packpeito B US 5 006 530 u 5 177 080,
aTopBacTaThuH, Kak packpbiTo B US 4 681 893, 5 273 995, 5 385 929 u 5 686 104, araBactaTuH
(nucBacratun upmer Nissan/Sankyo (NK-104)), kak packpeito B US 5 011 930, Bucacratux
(pupmer Shionogi-Astra/Zeneca (ZD-4522)), kak packpsito B US 5 260 440 1 COOTBETCTBYIOLIHE
COeNmMHEHUs CTaTHHA, packpbitele B US 5 753 675, ananmorm mnupasoyia MPOU3BOJHBIX
MEBaJIOHOJIAKTOHA, Kak packpeito B US 4 613 610, aHajgord wWHAEHA MPOU3BOIHBIX
MEBAJIOHOJIAKTOHA, KaK packpeiTo B 3asiske WO 86/03488, 6-[2-(3amernenHsbiii muppos-1-
WJT)aJIKIJT)THPaH-2-OHbI U UX MPOU3BOAHBIE, Kak packpeito B US 4 647 576, SC-45355 ¢upmer
Searle (mpou3BomgHOe 3-3aMEIEHHON TMEHTAHAMOBOH KHCJIOTBHI) AMXJIOpALeTaT, aHAJOTH
UMUa30J1a MEBAJIOHOJIAKTOHA, KaK packpeiTo B 3aseke WO 86/07054, mpoussoaHbie 3-kapOOKCH-
2-ruapokcunponanHochoHOBON KHCIOTHI, KAK PaCKphITO BO (ppaHmy3ckom nmateHte FR 2 596 393,
2,3-nu3aMelleHHble TPOU3BOAHBIE MUppoia, GypaHa u TuodeHa, kak packpeito B EP 0221025,
Ha(THJIbHBIE AHAJIOTH MEBAJIOHOJIAKTOHA, Kak packpbiTo B US 4 686 237, okTaruapoHadTaIHHBbI,
Takue Kak packpbIThl B US 4 499 289, xeroaHamorn MeBHHOJINHA (JIOBACTATHH), KAK PACKPHITO B
EP 0142146 A2, u XUHOJIMHOBBIE W UPUINHOBLIE TPOU3BOAHBIE, KaK packpeiTo B US 5 506 219
u 5691 322.

[IpennoyruTeNnbHbIE THIIOIUMUIEMAYECKAE AreHThl MPEACTABISIOT COOOI MpaBaCTATHH,
JIOBAaCTATHH, CHMBACTATHH, ATOPBACTATHH, (DJIyBACTATHH, LIEPUBACTATHH, aTaBACTATHH U ZD-4522.

Kpome Toro, coemunenusi GocPUHOBOW KHUCIOTHI, Moje3nbie B uHrHOuposanuu HMG
CoA penykrasel, Takue Kak packpeitel B GB 2205837, sBndroTcsa NOAXOIAIIUMHU IS
UCIOJIb30BaHMs B KOMOMHALIUN C COEIUHEHUEM HACTOSIIErO H300PETEHHS.

HNHrubutopsl CKBaJIEHCHHTA3bI, MOIXOISINNE Ui HUCIOMb30BAHKUS B HACTOSIIEH 3asBKE,
BKJIFOYAIOT, HO HE OrpaHUYHBasiCh, o-hocoHocynbdonatel, packpbitbie B US 5 712 396,
packpeiteie B Biller et al, J. Med. Chem., 1988, Vol. 31, No. 10, pp. 1869-1871, Bxiouas
uzonpenona (dochununmerun)pochoHar, a TakKe OAPYrHe H3BECTHbIE HHTUOHUTOPBI
CKBaJICHCHHTA3bl, 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 CKBAJICHCHHTA3bI, MOIXOSIINE TS HCIOIb30BAHUS B

HACTOSIIIEH 3as8BKe, BKIIIOUAIOT Teprnenouanupodocdatel, packpeiteie B Ortiz de Montellano et al,
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J. Med. Chem., 1977, 20, 243-249, c¢apueswnmudocharupiii anamor A
npeckBasiennupodocharusie ananorn (PSQ-PP) kak packpeito B Corey and Volante, J. Am.
Chem. Soc, 1976, 98, 1291-1293, dochunundochonarsr, packpeiteie B McClard, R W. et al,
JLA.C.S., 1987, 109, 5544 u uuxnonponansl, 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.

IMpoussonusie GuOPOEBON KUCIOTBI, KOTOPbIE MOTYT HCIIOJNL30BATHCSA B KOMOWHALUH C
coemuuenueM ¢Gopmynbl I,  Brmouaror denopudbpar, rempudposun, kiropudpar, Oesadudpar,
nunpodudpar, KIMHOPHUOPAT U T.I., MPOOYKOJI U COOTBETCTBYIOLINE COENUHEHHS, KAK PACKPBITO B
US 3 674 836, npobykost # reMpHOPO3UI MPEATOUTHTENBHBI, CEKBECTPAHTHI JKETUHON KUCIIOTBI,
Takue kak xonectupamuH, xosectunon U DEAE-Sephadex (Secholex®, Policexide®), a taxxke
munocrabun (Rhone-Poulenc), Eisai E-5050 (mpomspomHoe N-3aMeIeHHOrO 3TaHOJIAMHHA),
umannkcun (HOE-402), terparugpomuncratun (THL), ucrurmacranmndochopunxonun (SPC,
Roche), amunouuknonekcrpun (Tanabe Seiyoku), Ajinomoto AJ-814 (mpom3BonmHoe a3ylieHa),
memuHaMuy (Sumitomo), Sandoz 58-035, American Cyanamid CL-277,082 u CL-283,546
(mM3amelneHHbIe TMPOU3BOAHBIE MOUEBHHBI), HHKOTHHOBAs KHCJIOTA, AIMIIHAMOKC, aluQppax,
HEOMHULIMH, M-aMHHOCAJIMIIAJIOBAS KUCJIOTA, ACUPHH, MPOU3BOIAHBIE MOJH(IHAJUTHIMETHIAMIHA)
Takue, kak packpeito B US 4 759 923, ueTBepTUYHBIN aMHUH MOIH(IUAJLTHIAMMETHIAMMOHHSI
XJIOPU) ¥ UOHEHBI, Takue Kak packpeiTel B US 4 027 009 u npyrue m3BecTHbIE MOHUKAIOLINE
CBIBOPOTOYHBIH XOJIECTEPUH Ar€HTHL.

HNurudutop ACAT, KOTOpBI MOXET HCIOJIB30BATHCS B KOMOWHALMH C COEAUHEHHEM
dopmyaer I, Brirouaer packpeiteie B Drugs of the Future 24, 9-15 (1999), (Avasimibe); "The
ACAT inhibitor, CI-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 inhibitors: 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,
win TS-962 (Taisho Pharmaceutical Co. Ltd).

lMunonunuaeMuyecKkuii areHT MOKeT ObITh aKTHBATOPOM aKTHBHOCTH perentopa LD2,
takoir kak 1(3H)-uzobenzodypanon, 3-(13-rumpokcu-10-okcorerpanerui)-5S,7-mmerokcu-(MD-
700, Taisho Pharmaceutical Co. Ltd) u xonectan-3-on, 4-(2-nponenun)-(3a, 4a, 5a)-(LY295427,
Eli Lilly).

IIpuMepsl MOIXOmAIIEr0 MHrHOUTOpa aOCOPOIMH XOJECTEpHHA IS HCIOIb30BAHUS B
KOMOMHaMU ¢ coemuHenneM n3oOpereHus: BriouaroT SCH48461 (Schering-Plough), a taxxke
packpsiThie B Atherosclerosis 115, 45-63 (1995) u J. Med. Chem. 41, 973 (1998).

IIpuMepbl MOAXOASALIMX HMHTHOMTOPOB COTpaHcmopTepa Na'/KeqdHas KHCIOTa Ul
UCIONIb30BaHUsST B KOMOMHALMK C COEAWHEHHEM H300pEeTeHHs] BKJIFOUAIOT COENWHEHHsS, KaK
packpeito B Drugs of the Future, 24, 425-430 (1999).

HNHrubuTopsl JIMIIOKCHTEHA3bI, KOTOPBbIE MOIYT HCIOJB30BATECS B KOMOHHALUH C
coemuHeHueM ¢Gopmysiel I, Bmouaror wHruOuTopsl 15-munokcurenassr (15-LO), takme kak
IpOU3BOIAHbIE OeH3MMuaas3ona, kak packpeito B WO 97/12615, unrubutopsr 15-LO, kax
packpsito B WO 97/12613, nzotua3ononsl, kak packpeito B WO 96/38144 u unruburopsr 15-L0O,
Kak packpeiTo Sendobry et al "Attenuation of diet-induced atherosclerosis in rabbits with a highly
selective 15-lipoxygenase inhibitor lacking significant antioxidant properties", Brit. .
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 MOAXOMSIIUX MTPOTHBOTUIIEPTOHMUECKUX AreHTOB JUIA HCIIOJb30BAHHS B
KOMOWHAIIMKH C COEJUHEHHEM HACTOSIIEro H300pEeTeHns] BKIOYAIOT OeTa-aJpeHeprauecKkue
O10KaTOPHI, OJIOKATOPBI KaMbIHEBIX KaHaIOB (L-tun u T-Tum; Hanpumep AUITHA3EM, BEPATTAMUJ,
HUGDEOUNUH, aMJIOOUNUH W MuOedpaaus), MOYErOHHbIE CPeACTBAa (HAMpPUMEp, XJIIOPOTHA3H],
THAPOXJIOPOTHAZHUT, baymeTrnazun, ruapodIyMeTHAZH I, OenapodurymeTHasu,
METHJIXJIOPOTHA3H, TPHUXJIOPOMETHA3U, MOMUTHA3HA, OEH3THA3WA, OSTAKPUHOBAs KHCIIOTA,
TpukpuHadeH, XIOpPTANUAOH, (QypOCEeMHI, MYCOJMMHUH, OyMETaHWI, TPHAMTPEH, AMHJIOPH],

CIHPOHOJIAKTOH ), HHruOuTOpHI peHnna, narudburopel ACE (Hanpumep, kantomnpui, 30(eHOmpuUI,
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(GO3MHONPUJI, JHANANPUJ, IEPAHONMPWI, IHJIA30NPUI, MAENAnpuj, TMEeHTONPUJ, XUHAMPHUJ,
pPaMUTIPHJI, JM3MHONPHJI), aHTAaroHUCTHl penentopa AT-1 (Hampumep, nozapraH, upbesapraH,
BajI3apTaH), aHTaroHUCTel perentopa ET (Hampumep, CHTAaKCCEHTaH, aTPCEHTAH U COEAUHEHUS,
packpsithie B US 5 612 359 u 6 043 265), [{soiinoii antaronuct ET/AIl (nanpumep, coennHeHusl,
packpeiteie B WO 00/01389), uaruburopsr HelitpaigbHou suponentuaassl (NEP), uHruOuTops:
BaszonenTuaasbl, (aBoiinsie uHrHOUTOPH! NEP-ACE) (Hanpumep, oManaTpuiaT U reMonaTpuiaT) u
HUTPATEL

[IpuMepsl TOAXOASIIUX Ar€HTOB MPOTUB OKUPEHUS IJIsl UCIOIb30BaHUs B KOMOWHAIIMK C
COeMHEHHEM HACTOSINEro H300peTeHus, BKIIOYAOT 0Oera-3 aJpeHepruyvecKduil aroHHUCT,
UHTUOUTOP JIMNA3bl, HHTUOUTOP OOpaTHOrO 3axBaTa CEpOTOHMHA (M JomamMuHa), Oera-mpemapat
tupouaHoro peuentopa, aroHucTel SHT2C (takue kax Arena APD-356); antaronuctst MCHR],
takue kak Synaptic SNAP-7941 u Takeda T-226926, aroHucThl peLenTopa MeTaHOKOPTHHA
(MC4R), aHTaroHHCTHI pelenTopa MeJaHuHKOHIeHTpupytowiero ropmona (MCHR) (takoro kak
Synaptic SNAP-7941 and Takeda T-226926), MmonynsaTopsl peLenTopa rajlaHiHa, aHTArOHUCTBI
opexcuna, aroHuctel CCK, antaronuct NPY1 wmam NPYS, monynstoper NPY2 u NPY4,
aroHHUCTHI (haKTOpa BEICBOOOKAEHUSI KOPTUKOTPOIMHHA, MOIYJIATOPEI THCTAMHHOBOIO peLenTopa-3
(H3), wunruburtoper 11-6era-HSD-1, momymsTopbl pelentopa aadHOMEKTHHA, HHTHOUTOPEI
o0paTHOro 3axBaTa MOHOAMHHA WJIM AareHThl BBICBOOOKIECHHUS, MOMAYJISATOPHI LUJIHAPHOTO
Heiiporpodpuueckoro (dakropa (CNTF, Ttaxoit kak AXOKINE® Regeneron), BDNF
(ueiiporpoduyeckuii (HakTOp rOJOBHOIO MO3ra), MOLYJSITOPBI JIENTHHA M PELENnTopa JIENTHHA,
AQHTArOHWCTBI perentopa kanHabuaouma-1 (rakoit kak SR-141716 (Sanofi) wmmu SLV-319
(Solvay)), u/unu aHOPEKTHUYECKUI areHT.

Bera-3 anpeHepruyeckie aroOHHCTBI, KOTOPblE MOTYT HEOOS3aTEIbHO HCIOJB30BATHCS B
KOMOWHALMHU C COEMHEHHEM HACTosIIero n3ooperenus, Bkimouaor AJ9677 (Takeda/Dainippon),
L750355 (Merck), umu CP331648 (Pfizer), nym npyrue u3BecTHble Oera-3 anpeHepruyeckue
aroHUCTHI, Kak packpeiTo B US 5 541 204, 5 770 615, 5491 134, 5776 983 u 5 488 064.

IIpumepsl MHrHOMTOPOB JHMMA3bI, KOTOPbIE MOIYT HEOOsS3aTeIbHO HCIOJB30BATHCS B
KOMOHWHALMK C COEIMHEHHEeM HACTOSILIEro n3o0peTeHus, BimouaioT opnuctat wim ATL-962
(Alizyme).

HNurubutop obpaTHOro 3axpaTa CepOTOHHHA (M JomamMuHa) (WM aroHHCTHI PELenTopa
CEepOTOHHMHA), KOTOPBI MOXKET HEeOOS3aTENIbHO MCIOJIb30BATHCS B KOMOMHALIMU C COEAWHEHHEM

HacTosLIero n3odperenus, moxer ObiTe BVT-933 (Biovitrum), cubytpamun, Tonupamar (Johnson
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& Johnson) mum akcoxun (Regeneron).

IIpumepsr coenmuHeHuii 0eTa TUPOHUIHBIX PELENTOPOB, KOTOPbIE MOTYT He00sS3aTelbHO
HCIIOIb30BAThCSl B KOMOMHALIMK C COSAMHEHHEM HACTOSILIEr0 M300peTeHHs, BKIIOYAIOT JIHTAH bl
THPOMJHOIO peLenTopa, Takue kak packpeiteie B WO 97/21993 (U. Cal SF), WO 99/00353
(KaroBio) 1 WO 00/039077 (KaroBio).

Wurubutopsl 0o0OpaTHOro 3axBaTa MOHOAMHHA, KOTOPble MOTYT HEOOSI3aTENbHO
UCIONB30BaTbCS B KOMOMHAIMUM C COEOWHEHHEM HACTOSIIEro H300peTeHus, BKIIOUYAOT
bendnypamun, aekchenduypamut, ¢QIyBokcaMuH, (IYOKCETHH, MNapOKCETHH, CEepPTPAJIUH,
xJnopheHTepMuH, KIOhOpeKC, KIOPTePMUH, NHIMIOPEKC, CcuOyTpamuH, nexcamderamuH,
benTepMuH, (PEHUIMPONAHOJAMIH HJTH MAa3HHIO.

AHOPEKTHYECKHI areHT, KOTOPBIH MOXKET He00sS3aTeNbHO UCIOJb30BATHCS B KOMOMHALIUH
C coeoWHEHWeM Hacrosmero uszolOperenus, Bkmoudaer tonmpamar (Johnson & Johnson),
nexcamperaMuH, GeHTepMIH, (HEHIIMTPONAHOJAMIH HIH MAa3KH IO,

BrllieynoMsiHy Thie TIATEHTHI W TATEHTHBIE 3afBKH BKJIFOUEHBI B HACTOSIIYIO 3asBKY B
Ka4yeCTBE CCBUIKH.

BrleykazanHble [pyrue TEpaneBTHYECKUE areHThl, KOr/ia MCIONb3YIOTCS B KOMOMHALMH
C COeIMHEHHEeM HACTOSIIero Hu300peTeHHs, MOrYT HCIOJb30BaThCs, HANpuUMep, B TeX
KojauyecTBax, ykasaHHbIX B Physicians' Desk Reference, a takke B mareHTax, MpUBEIEHHBIX

BBILIEC, UJIU KaK ONPEACICHO CICHHAJINCTOM B JIAHHOM obJacTu.



POPMYVYJIA U3OBPETEHUA

1. ®apmaueBTHYeCKas KOMIO3ULMS, coAepkaias MeTGOPMHH M TepaneBTHYECKH
3¢ ¢eKkTUBHOE KOJMYECTBO KpHUCTaundeckoro combpBara (S)-mpormienrnukons ((S)-PQG)
crpykrypsl (popmer SC-3) Ia

Coenunenue la

HO

(it CHa).

XapaKTepPU3yIOLIErocs: MOPOIIKOBON PEHTIEHOIPAMMOM, BKIIFOYAIOIIEH Clieayolie 3HaueHust 20
(CuKor=1,5418 A): 3,840,1, 7,6+0,1, 8,1+0,1, 8,7+0,1, 15,240,1, 15,7+0,1, 17,1+0,1, 18,9+0,1 u

20,1+0,1, u3mepeHHble Py KOMHATHOHN TeMIeparType.

2. dapmaieBTHYECKasi KOMITO3ULIUSA 1O M. 1, B KOTOPOH KpUCTAJIMUECKuii conbpat (S)-
nporuneHrukos ((S)-PG) xapakrepusyercs: OMHUM WJIA HECKOJIBKUMHE U3 CIIEYFOLIHX

a) mapaMeTpamH 3JIEMEHTAPHON STYeHKH, TI0 CYIIEeCTBY PABHBIMU CIICAYIOLINM:

pasMepbl STUEUKU:

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 =P2,212;

KOJIM4YE€CTBO MOJIEKYJI HA ACHMMETPUYHYIO STYEHKy =1,
NpUYeM H3MepeHHE YKa3aHHON KPUCTAJUIMYECKON CTPYKTYpbl BBIIIOJIHEHO INPU KOMHATHOMN
TeMIeparype, U NPU 5TOM OH XapakTepu3yeTcs: (PaKIHOHHBIMH ATOMHBIMH KOOPIAHHATAMH,
KOTOpBIE TIO CYINeCTBY yka3aHbl B Tabmuie 4;

b) 1*C SIMP cnexTpoMm B TBep/0ii (hase, UMEIOLIUM MO CYIIECTBY CXOXKHUE MONOKEHHUs ITHKA

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, 1357,



139,1 u 158,0 vact. Ha MJTH., Kak ornpeaeseHo Ha cnekTpomerpe Ha 400 MI'1 otHocuTensHO TMS
Ha HyJI€;

c) TepMmorpammoi auddepeHInanTbHON CKAHUPYIOIIEH KaJOPUMETPUH, HUMEIOIIeH
SHAOTEPMY B Auana3one ot npudmmsutenbHo S0°C no 78°C wim kak moka3aHo Ha Gur. 7; uiu

d) KpuBOIi TEPMOTPABIMETPHUYECKOTO aHAIN3A C TIOTEPSIMU Beca mpudiu3uTensHo 18,7%

OT MpUONN3NUTENBHO KOMHATHOH TeMnepaTypsl 10 npubnusnutenpbHo 240°C uian Kak MOKa3aHo Ha

¢ur. 5.

3. ®@apmaneBTUYECKass KOMIIO3UIHUS 1O I 1, B KOTOPOH KpHUCTAUTMYeCKUH conbBaT (S)-
nporunenrnukonsa  ((S)-PG) xapakrepusyercss mnapaMeTpaMu 3JEMEHTApHOW sYeHKH, I10
CYLLECTBY PaBHBIMU CJIEAYIOLINUM:

pasmepsl STYEUKH:

a=11,2688(8) A

b=4,8093(3) A

c=46,723(3) A

0=90 rpanycos

=90 rpanycos

v=90 rpagycos

MIPOCTPAHCTBEHHas rpynna =P21212;

KOJIM4YE€CTBO MOJIEKYJI HA ACUMMETPUUYHYIO sTUENKy =1,

NPUYEM U3MEPEHUE KPUCTATUINYECKON CTPYKTYPhI BBIIOJHEHO MPU KOMHATHOM TeMIleparype.

4. ®@apmarieBTH4YeCKasi KOMIIO3HULHMSA MO M. 1, B KOTOPOH KPUCTAJUIMYECKHUN COJbBat (S)-
nponunenrnukons ((S)-PG) xapakrepusyercs *C SIMP criekTpoM B TBepoii (pase, UMEIOIIUM IO
CYILLECTBY CXOKHU€ MOJOKeHUs nuka 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 ONPEEJICHO HA CIEKTPOMETPE

Ha 400 MI'u otHOCHTEeNnbHO TMS Ha HyIe.

5. @apmarneBTHYeCKass KOMIIO3UIMS MO M. 1, B KOTOPO# KpHCTaUIMYeCKui conbat (S)-
npormmnenrikonsa  ((S)-PG)  xapakrtepusyercs — TepMorpamMmoi  auddepeHnanbHoR
CKaHMPYIOLIEH KaJOpUMETPUH, UMEIOIIEH SHI0TEPMY B Anuana3oHe ot npudmusurensHo S0°C no

78°C wnu Kak mokasaHo Ha ¢ur. 7.

6. @apmaneBTuyeckass KOMIO3HLUS MO JI0OOMy U3 L. 1-5, B KOTOPOH KPHCTAITMUECKUH

comnbBat (S)-nponuieHrukois ((S)-PG) HAXOOUTCs MO CYIIECTBY B YUCTOU (hopMe.



7. @apmaneBTudeckass KOMIO3HLUS MO JI0OOMy U3 L. 1-6, B KOTOPOH KPHCTAJITMUECKUH

conbBat (S)-mponuineHrukos ((S)-PG) uMeeT mo CymecTBy YUCTYIO (Pa30BYI0 OTHOPOIHOCTb.

8. dapmareBTHIECKasi KOMIIO3ULIUS 0 JIIOOOMY 13 mil. 1-7, JOMOTHUTETFHO ConepIKarias

(dbapMaLieBTHYECKU TPUEMJIEMbIH HOCHTEJIb W pa30aBUTETb.
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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. 8
DSC thermogram of (R)-PG Ib
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FIG. 10

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

PXRD pattern of H.5-2 Ij

15/22

@RT
J

H.5-2 experimental PXRL

s
S

R ..
S
N
3
N
N
R
//ool//ltllll//ll////
RN,
3
S
R
AR

RN e,
NS
~
™
e
AR
.
MR
SR

4

s

f/;,./otft//,
[
SRR
S

L
i
3
N
N
&

.
S

Gt et o f 2F ot b 20 LA

T T R
R ||WRAR[VTRImmRINN S

by
<

NI
SRR

H.5-2 hybrid PXRD

-

e
—
BN ————

asraaassaARAsT

AR

H.5-2 simulated PXRD
@-40C

Ewenl
.
Bvet Y
AR
asmaanaay

,r/ﬁ.nw«umﬂ.””ﬂfs
A
Sy
o
s A

AN e
R e
-
e B
N e
o R e
ST e N
3 J
X
H
" — aﬂ-..vv!%-i.
B Annu.ftr/ .
P e R
R -
" -l
¥
3
T ]

&

AN
any
3

2

g

By
I

S

20

=0

7501

(syunon)Aysusyu|

500+

2501

®wr. 15 Pertrenorpamma Ha nopomike PXRD H.5-2 [j

Intensity(Counts) — TaTeHCHBHOCTH(YHCIIO UMITYIHCOB)

2-Theta(®)



16/22

Universal V4.1D TA Instruments

o
S
o
e i
o
Y]
- 8
.1'..\43
e
\)\.i»\\:
O e - i
= S L
=i iz} L
o
= ® =
- - %] I FO
o 1] I N
=] o §
St - ",_ L
2 =3
O O}
~ zE) L
.o o N
=1)] q X (&)
e = o & <
o St N2 [0]
. o se o 5
() o~ Sl -0 ,m
— .
— o}
= [ i m.
e o}
1.. N =
o L
=]
« o
Mo
&) =
= L
Kol
Ts)
H o
- o) g o o
o [$)] o0 b (6ol
¢

®wur. 16 Juarpamma tepmorpasumeTpudeckoro anamusa (TGA) N-1 1:2 nexapcrso:L-niponus [h
Temperature (°C) - Temnepatypa (°C)
weight loss @ 235 C — moteps maccel ipu 235 C



440

@

FIG. 17

TGA of N-1 of 1:1 drug:L-proline Ii

0.1315% weight loss @ 150C
y (0.009229mg)

)

100 150
Temperature (°C)

300
Universal V4.1D TA Instruments

TULL

BOORIA - JYSIOM
IN — 3w



[T Z-¢'H eHurodn

FIG. 18

TGA curve of hemihydrate of 1:1 L-proline complex H.5-2 Ij

1.707% weight loss @ 125C

y (0.2032mg)

-1 1:1 eledrHIANDI BOMOIINOY (VD) ) eeulreHe o1oMddrudronngediondar ewwedieny g1 “Iud

.
’\\.
..
£ .,
40 T 1 T - 1 T T T T 1
0 50 100 150 200 250 300

Temperature (°C)

350

Universal V4.1D TA Instruments

<T/81



19/22

Universal V4.1D TA Instruments

S
M [ar]
// B
N &
b}
.m
i
&
=
(==}
%} . O
O o <
i= &= { S 8
_M v ¢ ©Q N

bt 38 * 2

=, -

1 =

]

& i %)
= = § S
— = i =

. = T g

e i Q

H

s 5

- 2

4 {

o !

s |
2 | E
a
;
i | ©
m e
{
N b} 7 " (=]
A_« ﬂw

Exo Up

®wur. 19 Tepmorpamma quddepernnansHoi ckanupyromeit kanopumerpur (DSC) N-1 1:2

nexapcTBo: L-iponun Th

Heat Flow (W/g) - TeruoBoii notok (BT/r)



DSC of N-1 of 1:1 drug:L-proline Ii

F1G. 20

166.73°C 7 P
81.48J/g Y Vs
e S e

- H e

{ ‘ ' ) .’/!,,,,_,,
e

167.88°C
4 T T T T T
0 50 100 150 200 250 300
Exo Up

Temperature (°C)

Universal V4.1D TA Instruments

/0T

I - 3/[

(Do) BdALRdOING ] - (D) dImBIddUd |,



21/22

Universal V4.1D TA Instruments

o
rs]
4 @
..«
; I
{ L
|
_,w L
o
\ £
M,/ | o
N o
. N
S
= :
A.ﬂ. S L
]
[ o~
s oS
— £ L
(o] m H r [
o m i 5
. -
g £
= i 1R ©
i © =
= §
=] i L
Q
A .
=
S
=
0 L
<
s} L
N~
N~
Lo
rs)
H (o]
—— P
© o r
-0
o=
Spae) r
S — ; : Y Y . o
< w < W < el

Exo Up

®wur. 21 Tepmorpamma quddepeHnuansHou ckanupyromieii kanopumerpun (DSC) H.5-2 j
Heat Flow (W/g) - Terunooii notok (B1/T)
Temperature (°C) - Temmeparypa (°C)






INTERNATIONAL SEARCH REPORT

Intarnational applieation No

PCT/US2007/071749

\ CLASSIFICATION OF SUBJECT MATTER
N CoTHT /o0 R61K31/70  A61P3/10

According 1o Infarnational Patent Classificalion {IPC} or to bolh natonal classification and 1P

B, FIELDS SEARCHED

Minimum documantation searchid {classification systam followes by classification symbiola)

CO7H A61K ABIP

Documentation searched othar than minimum documentation to tha extent that such dociments are Included In the fislds saarchad

Electronic data basa consulted during.the: International search (name of data base and, Whate practical, search terma used)
EPO-Internal, CHEM ABS Data

C. DOCUMENTS CONSIDERED T() BE RELEVANT

Catagory® | Gitatlon of docurner, with indlcation, whara appropriata, of the relevant passajes Relovant to dalm Na,

X WO 2004/063209 A (SQUIBB BRISTOL MYERS CO 1~56
[US]) 29 July 2004 (2004-07-29)
examples 13,17,20

X WO 02/083066 A (SQUIBB BRISTOL MYERS Co 1-56
[US]) 24 October 2002 (2002-10-24)
the whole document

i

[:] Further documante ara iisiad in the continbation of Box ©. 56 palent tamily anniex,

*" Spedal catagories of clted documants «

gl . riority date and notin confllcl with the applicallon but
A" doctiment defining the general stali of the: an which is not orp ; cantllo
cansldared to be of parlicular relavancs ﬂfﬁﬁ‘}gg"“ﬁ"’“’"" the principie or thaory undatiying the
'E* earller document bul published on o alter the Intermational %" documant of paticular relevarice: the clalmed invaistion
fling date : cannol ba consldarad novel or cannot be considerad 1o
'L dacument which may fhirow doutits on priorty - claimi{s) or Involve an Inventive slap when the document s iaken along
which Is cited 1o astablish the publication date of anolher Y™ dosutrant of panloular ralsvaros: the clalmad Invention
dtatlon or other spacial reason (as speciiad) ) cannat be consldered o Involve an invenlive slep when the
*0" documant referring 1o an oral disciosura, use, exhiblion or documant ls comblned with one or more othar Bioh doou-
other means manlty, such combinatlon baing obvious to & parson skified
*P* document pubfished prior o the Infernaticnal fiing date bit the arl,

later than the prionlly date clalmad *&" - document member of tha sams patant family

*T* later document published aftar the intarsalional Tillng dete

Date of the actual completion of the Inlarnational search Pate of malling of the Intemational searah rapont
24 October 2007 31/10/2007
Name and malling addresa of the 184 Authorized officer
Europaan Palent Offios, P.&. 5618 Patentiean 2
o (170 B4t i,
al; b " ; TX. 31851 eponl A 2
Fax: (+31-70) 340-3016 il Cortés, José

Form PCT/\SA/210 (sacond shest) (Apri 2008)




7

FURTHER INFORMATION CONTINUED FROM  PCT/ASA/ 210

Continuation of Box II.1

Although ¢laim 21 is directed to a method of treatment of
the human/animal body, the search has been carried out and based on the

alleged effects of the compound/composition.

e o W A

Continuation of Box II.1
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Rule 39.1(iv) PCT - Method for treatment of the human or
therapy

animal body by
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Box No. Il - Observations where cettain claims were found unsearchable (Continuation of Item 2 of first sheet)

This international search feport s not been established In respact of caraln clalms undar Articls 17( 2){a) for the tollowlng ressons:

1. Clalms Nos;: - :
becausa thay relate to subjlect matter not required to b searched by this Authonity, namely;

see FURTHER INFORMATION sheet PCT/ISA/210

2. D Claims Nog.:

because they relate to parts of the International application that do not comply with the prascribed requiramants to sugh
an sxtent that no meaningful intemational search can be carred out, spaciically:

3 D Clalms Nos.:

~ because they are dependent claims and are not drafted In aceordanos with the sscond and third santences of Rule 6.4(a).

Box No. IIl  Observations where unity of Invention Is lacking (Continustion of fem 3 of first slfmet)

This Intemational Searching Authority found multiple Inventions In ifilg International application, as follows:

see additional sheet

1 ] Asall required additional gaarch toes wers timaly pald by the applicant, this Intemational search report covers allsearchable
— glaims,

2. As a!: searchabia clalms ¢ould be searchad without effort lustitying an additional tees, this Authority did not Invits payraitt of
additional fess:

3. D As only some of the required additional search fees were timely paid by the applicant, this Intemational ssarch reporicovars
only those dlalms for which fess wara paid; spacilically clalms Nos.:

4. D No required additional search feas wers timely pald by the appiicant, Consaquently, this International search raport is
restricted 1o the Invention first mentioned In the claims; it Is covered by clalms Nos.:

Remark on Protest D The additional saarch fess were accompanled by the applicants protest and, whera applicable, the
Payment of a protest fee.

D The additional search fees wers accompanied by the applicant's pratest but the appiicable protest
Tes was not pald within the ima limit spacifled In the Invitation,

D No protast accompanled the payment of additional search fees,
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: claims 1-3 (part), 4-11, 16 (part), 17, 18-19 (part),
20-47, b2-56

solvates of compounds of formula I, II, If and Ig: claims
1-3 (part), 4-11, 16 (part), 17, 18-19 (part), 20-47, 52-56:
~ solvates of compounds of formula I with propylene glycol
(PG) (compounds of formula Ia and Ib): claims 1-3 (part),
4-8, 16 (part), 17, 18-19 (part) and 20-31;

- solvates of compounds of formula I with ethanol (EtOH)
(compounds of formula Ic): claims 1-3 (part), 9, 16 (part),
18-19 (part), 32 (part), 36, 37;

- solvates forms of compounds of formula I with ethylene
‘glycol (EG) (compounds of formula Id and Ie): claims 1-3
(part), 10, 11, 16 (part), 18-19 (part), 32 (part), 38 and
39;

- solvates forms of the propylene glycol solvate of formula
I1: claims 42-47;

~ solvates of formula If and Ig: claims 33-35, 40, 41, 52-56

2. claims: 1-3 (part), 12-14, 16 (part), 18-19 (part), 48-50

cocrystals of compounds of formula I with proline (compounds
of formulae Ih, I and 1j)

e

3. claims: 1-3 (part), 15, 16 (part), 18-19 (part), 51

cocrystals of compounds of formula I with phenylalanine
(compounds of formula Ik)
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