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2420-579397EA/055
CIIOCOB NOJYYEHMUS MTPOMEXYTOYHOTI'O COEAUHEHUA NJIsA
HUHI'MBUTOPA E-CEJIEKTHHA

Ilo nanHOl 3asBke wucnpamuBaercsa mnpuopurer no 35 komekcy CIIA § 119(e)
npeasaputenbHoi narenTHoM 3asBku CIIIA Ne 62/889326, nonannoii 20 aBrycra 2019, xotopas
BKJIIOUEHA B HACTOsIIee N300peTeHHe ¢ TIOMOIIBIO CCUIKH BO BCEH CBOEH IMOJIHOTE.

Hacrosimee wu3oOperenne ofecrnednBaer Croco0 MOMYYEHUs] MPOMEXKYTOUYHOTO
COEMHEHUs, KOTOpOe SIBJIIETCS MPUTOJHBIM B CHHTe3e¢ WHruOuropoB E-cenektuna. Takske
Hacrosimee u300pereHHe OOECreuMBaeT TMOAXOMALINE TMPOMEXKYTOYHbIE  COCIUHEHUS,
NoJy4aeMble TIPU OCYINECTBJICHHH MaHHOTO crocoda. JlaHHBIA KiIace COEOUHEHHH OIMMCaH,
Hanpumep, B nmateHtax CIIIA Ne 9796745 u 9867841, natentnsix 3asiskax CIIIA Ne 15/025730,
15/531951, 16/081275, 16/323685 wm 16/303852, u PCT wmexayHaponHO#l 3asiBke Ne
PCT/US2018/067961.

CenekTHUHBI IPENCTABISIIOT COOOM TPYIIYy CTPYKTYPHO CXOAHBIX PELENTOPOB KIETOYHOM
MOBEPXHOCTH, BAXKHBIX JJISI OMOCPEIOBAHHUS CBSI3BIBAHUS JIEHKOLWTOB C 3HAOTENHAIbHBIMU
kiaeTkamu. JlaHHble Oenky TpencTaBisioT coOOH MeMOpaHHble Oenku | THIAa M COCTOSAT W3
AMHHOKOHLIEBOTO JIEKTHHOBOTO JIOMEHA, IOMEHA, MOA0OHOT0 3MuaepMaibHOMY (hakTopy pocrta
(EGF), mepeMeHHOro KOJHMYECTBA IOBTOPOB, CBS3aHHBIX C pELENTOPOM K KOMIIOHEHTaM
KOMIUIEMeHTa, OOJIaCTH, OXBaTbIBarOlIed Tunpo(OoOHBI JOMEH, W MHTOILUIA3MATHYECKOTO
noMeHa. CBs3bIBalOLIME  B3aUMOJEHCTBUS, IO-BUAMMOMY, OIIOCPEIOBaHBl  KOHTAKTOM
JIEKTUHOBOTO JIOMEHA CENIEKTUHOB M PA3JIMYHBIX YIJIEBOAHBIX JIUT'AHIOB.

HssectHbl Tpu cenekruHa: E-cenexktun, P-cenextuH u L-cenektuH. E-cenextun
HAXOJIUTCSl Ha TIOBEPXHOCTH AaKTUBUPOBAHHBIX 3HIOTEIUANBHBIX KJIETOK, BBICTHJIAIOLINX
BHYTPEHHIOIO CTE€HKY KanmmuIsipoB. E-ceNnekTHH CBsI3bIBA€TCs C YINIEBOIHBIM cHaNnI-JIbroncom
X (sLe*), koTopelii mpencTaBieH B BHAE MNIMKONPOTEMHA WJIM TJIMKOJIUIHMIAA HA TOBEPXHOCTH
HEKOTOPBIX JICMKOLMTOB (MOHOLMTOB M HEHTPO(QUIOB) W TMOMOTaeT MAaHHBIM KJIETKaM
NPUKPEIUISITECS K CTEHKaM KamWUIPOB B T€X MECTax, I/Ie OKPY KAOLIHe TKaHH HHOULIHUPOBaHbI
WK TIOBpekeHbl, U E-cenekTnH Takke cBsi3biBaeTcs ¢ cuanmi-JIeroucom A (sLe?), koTopsrit
SKCIIPECCUPYETCS] HAa MHOTHX OIYXOJIEBBIX KJIETKAaX. P-CENEeKTHH 3KCIpPEecCHpyeTcsl Ha
BOCTIAJICHHOM 3HJIOTEJINH U TPOMOOLIUTAX, a Takke pacnozHaeT sLe™ u sLe?, Ho Takxke conep:KuT
BTOPOH CalT, B3aMMOACHCTBYIOLIMIA C Cyib(paTupoBaHHBIM THPO3MHOM. OJkcmpeccust E-
CeNeKTHHA U P-cenekTrHa OOBIMHO MOBBIIIAETCS MPU HHGUILIMPOBAHUN WM TIOBPEKACHUHU TKAHHU,
npujeraroImeid K Kammusapy. L-CeNnekTHH 3KCIpeccHpyercss Ha JIeHKOoLMTax. MeKKIeTouHas
anresusi, ONOCPENOBAaHHAS CEJEKTHHAMH, SIBJISIETCS NPUMEPOM (PYHKLHH, OMOCPEIOBAHHON
CEeNIEKTHHAMU.

XOTSl CeNeKTUH-OMOCPENOBaHHAS KJIETOYHAsl aire3usi HeoOXxoxmma st OOpBOBI C
uHpeKIMe W pa3pylleHHs 4Yy>KEePOIHOTO MaTepuaja, CYIIECTBYIOT CUTYAalHH, B KOTOPBIX
JaHHAs KJIETOYHAsl anre3wsi SBISIETCS HEXKENATeNbHOH WM 4Ype3MEepHOW, MPHBOAS K
NOBPEXKACHUIO TKAHM BMECTO BOCCTaHOBJIEHWs. Hampumep, MHOrme mnaronoru (Takue Kak

ayTOUMMYHHBIE M BOCIIAJIUTENbHbIE 3a00I€BaHNs, IIOKOBBIE U pernepPpy3MOHHbIE TOBPEXKICHMS )



CBsI3aHbI C aHOMAJIbHOM ajresueil jedkouuToB. JlaHHas aHOMaNlbHAs KJIETOUHAsI aire3usi TakxKe
MOYKET UrpaTh POJb B OTTOP:KEHUHU TpaHCIUIaHTaTa. KpoMe TOro, HEKOTOpble LUPKYJIUPYIOLIME
PAKOBBIE KJIETKHU, MO-BUAUMOMY, NMPUMEHSIOT BOCHAJIUTENIbHBI MEXaHU3M /JIsI CBA3BIBAHUS C
AKTUBUPOBAHHBIM SHAOTENHEM. B HaHHBIX OOCTOSTENbCTBAX MOXKET OBITh JKeNaTeJbHOMN
MOZYJISILUSA CEJIEKTUH-OMOCPEAOBAHHON MEKKJIETOUHOM aAre€31H.

Hacrosimee n3o0pereHne OTHOCHUTCS K HOBOMY CHOCOOY MOJIydeHusi coeauHeHus 15,
MPOMEKYTOYHOTO COEMHEHHsI, KOTOPOe SIBJISIETCS MPUTOIHBIM B MOJy4eHHMH UHTHOUTOPOB E-

CCJICKTHHA.

i WHrOuTopEl E-CenerTHHE
T

15

KPATHOE OITUCAHME YEPTEXENU

@urypsl la u 1b moka3sIBarOT MonydeHne coequHeHus 15.

durypa 2 moka3piBaeT HaOMIONAEMyl TOPOIIKOBYIO peHTreHorpammy (XRPD)
KPUCTAJUIMYECKOro coequHenus 14.

durypa 3 moOKkasbiBaeT KpuUBYH0 TepMmorpaBumerpuueckoro anHammza (TTA)
KPUCTAJUTMYECKOro coequHeHus 14.

durypa 4 nmokasbBaeT TepMOrpaMmMy IudQepeHInanIbHON CKaHUPYIOLIEH KaJlopUMeTpUH
(JCK) xpucramingeckoro coenunenus 14.

B HeKOTOpBIX BapHMaHTax OCYLIECTBIEHHs, OOECHEeYMBAIOT CHOCOO IOJy4YeHUs

coenuHenus 15, rae ykazaHHbII coco0 BKIIFOUAET MMAPUPOBAHUE coeauHeHus 14.
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B HexkoTOpBIX BapuaHTax OCYLIECTBJIEHUs, M'MAPUPOBAHUE COequHEHUs 14 BKIOYaeT
npumeHerrne Hy u Pd/C. B HEKOTOPBIX BapuaHTax OCYINECTBJICHUs, THAPUPOBAHUE COCAHMHEHUS
14 npoBomAT B MNPUCYTCTBUM, MO MEHBIIEH Mepe, ONHOrO pPacTBOpUTENsd. B HEKOTOpBIX
BapUAHTaX OCYIIECTBIIEHHs], 10 MEHbIIEH Mepe, ONWH PacTBOPUTENb BBIOpaH M3 crupToB. B
HEKOTOPBIX BapUAHTaX OCYIUECTBJICHMs], IO MEHBIIEH Mepe, OOUH PACTBOPUTEINb MPEACTABISET
coboit 2-mpomaHosi. B HEKOTOPBIX BapWaHTaxX OCYIIECTBJCHHs, MO MEHbIIEH Mepe, OIWH
pacTBOpPUTENb BBIOPAH W3 CIOXKHBIX W TNPOCTBIX 3PUpoB. B HEKOTOpPHIX BapHaHTax
OCYIIECTBIIEHHsI, MO MeEHbIIEH Mepe, OAWH pacTBOpHTeNb mnpencrtasnser codoir THF. B
HEKOTOPBIX BapUaHTaX OCYIUECTBJICHUs], 110 MEHBIIEH Mepe, OJUH PACTBOPUTEINb MPEACTABISET

coboli Bomy. B HeKOTOpBIX BapuaHTax OCYINECTBJICHUs, TMAPUPOBAHUE COeAMHEHHus 14



IPOBOAST B NMPUCYTCTBUM, MO MEHbIIEH Mepe, ABa pacTBOpuTeNs. B HEKOTOpPBIX BapHaHTax
OCYIIECTBIIEHHsI, 110 MEHbIIEH Mepe, 1Ba PACTBOPUTEINS MPEACTABISIIOT COOOH 2-mpOmaHon u
THF. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUs, THAPUPOBAHUE COECAMHEHMs 14 mpOBOIAT B
NPUCYTCTBUM, [0 MEHbIIEH Mepe, TpeX pacTBopuTenae. B  HEKOTOpbIX BapHaHTax
OCYLIECTBJICHHS, 10 MEHBIIEH Mepe, TPU paCTBOPUTEIIS MPEACTABISIIOT codol 2-nponanon, THF,
U BOLY.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJEHMUS, CIIOCO0 MONy4YeHus! coenuHeHus 15 Brimovaer

MeO-TpuTtunpHoe pacuieruienne coequHenus 13, nonyyas coenuHenue 14.
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B HekoToOphIxX BapuaHTax ocyuiecTsieHusi, MeO-TpUTUIIbHOE paclielieHue COeIMHEeHUs
13 BKIIOYAaeT NPUMEHEHHEe, MO MEHbIIEH Mepe, OAHOW KHUCJIOTBHL. B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHsI, 10 MEHBIIEH Mepe, OfHAa KUCIOTa BbIOpaHa M3 HEOPraHWYECKHX KHCJIOT. B
HEKOTOPBbIX BAapUAHTAX OCYINECTBJICHHUS, IO MEHbIIEH Mepe, OIHAa KHUCJIOTa BbIOpaHa W3
OpPraHUYeCKHUX KHCJIOT. B HEKOTOpBIX BapHaHTaxX OCYIUECTBJICHMs, MO MEHbLIEH Mepe, OAHa
KHCJIOTa TPENCTaBIsAeT COOOH XJIOPHCTOBOJAOPOAHYIO KHCIOTY. B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHsI, [0 MEHbIIEH Mepe, OHA KUCJIOTa BbIOpaHa M3 TPUPTOPYKCYCHOW KUCIIOTHI,
TPUXJIOPYKCYCHOH  KHMCJIOTBI, =~ MYPaBbHHOH  KHUCJIOTBI,  I-TOJNYOJICYJB(MOKHCIOTH |
METaHCYJIb(OKUCIOTh. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHs, IO MEHbINEHl Mepe, OHa
KHCJIOTA MPEACTAaBIISET COOOH TPUXJIOPYKCYCHYIO KUCIIOTY.

B HexoTophIx BapuaHTax ocyiecTBieHus, MeO-TpuTHIbHOE paclleIIeHHe COSANHEHUs
13 npoBOAAT B MNPUCYTCTBUM, IO MEHbLIEH Mepe, ONHOrO pacTBopuTeNsa. B HEKOTOpbIX
BapUAHTAX OCYINECTBJICHHs], 0 MEHbILIEH Mepe, ONUH PaCTBOPUTENb BBIOpAaH W3 CrUpTOB. B
HEKOTOPBIX BAPUAHTaX OCYILECTBJICHMs], IO MEHBIIEH Mepe, OOUH PACTBOPUTEINb MPEACTABISAET
coboli MeraHos. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHs, IO MeHbIIEH Mepe, OIWH
pacTBOpUTENb TpencTaBisieT coboii Boay. B HEKOTOpBIX BapHaHTax OCYLIECTBICHHUS, IO
MEHbBIIeH Mepe, OIWH PACTBOPUTENIh NPEACTAaBIsieT cOOOW nOuUXJIOpMeTaH. B  HEKOTOpPBIX
BapuaHTax ocymecTsieHus, MeO-TpuTuibHOE paciueruieHne coenuHeHus: 13 mpoBOmsT B
NPUCYTCTBUM, [0 MEHbUIEH Mepe, HOBYX pacTBopurenedi. B HEKOTOpPBIX BapHaHTax
OCYILECTBIIEHHs, 10 MEHbIIEH Mepe, ABa PACTBOPUTENS MPEACTABISIIOT COOOW TUXJIOPMETaH U
METaHOJL

B HekoTOphIX BapuaHTaX OCYINECTBJICHHUS, coequHeHHe 14 ouMmarT Ccrocobom,
BKJIFOYAIOLINM XpoMaTorpaduio Ha cuimkaresne. B HEKOTOpPBIX BapHaHTaxX OCYIIECTBJICHUS,
Xpomarorpaduo Ha CHIIMKarese MpOBOAST B MPUCYTCTBUU H-TeNTaHa. B HEKOTOpPBHIX BapHaHTax

OCYIIECTBJIEHUs, XpoMarorpaduio Ha CHJIMKarejie NMPOBOAAT B MPUCYTCTBUM 3THiAleTara. B



HEKOTOPBbIX BAapUaHTaX OCYLIECTBIEHHs, XpoMmarorpaguioo Ha CUIMKarene MpPOBOIST B
MIPUCYTCTBUM H-TE€NTAaHA U 3TUJIALIETATA.

B HExOTOpBIX BapHaHTaX OCYILUECTBJICHUs, CoeqUHEHUE 14 SBISETCA KPUCTAIIUYECKUM.
B HEKOTOpBIX BapuaHTax OCYLIECTBIEHUs, KPUCTAUIM3ALUI CcOeauHeHus 14 mnpoBomAT B
IPUCYTCTBUM, IO MEHbLIEH Mepe, OIHOIO0 pacTBOpUTENss. B  HEKOTOpBIX BapuaHTax
OCYLIECTBJICHHs, TI0 MEHbIIEH Mepe, OJUH PAaCTBOPUTENb BBIOPaH M3 CIUPTOB. B HEKOTOpBIX
BapUAHTaX OCYLIECTBJIEHHs, IO MEHbIIEH Mepe, OAWH PACTBOPUTENb NMPECTaBisieT coOoi 2-
NpOMaHoj. B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHUs, KPUCTAIIMYECKOe coeauHeHue 14
XapaKTepPU3yeTCsl MaJOUKOBUAHON MOp(HOIOTHEH.

B HekoTOpBIX BapMaHTax OCYLIECTBJIEHUs, KpUCTAJIMYECKOe coeauHeHue 14
xapakrepusyercst [lopomkoBoit pentrenorpammoii (XRPD), conmepskamedl CUrHajbl B OJHOM

unu donee u3 CICAYHOIIUX MECT:

MOJIOKCHHUE MEXKATOMHOC MNOJIOKCHHE MEXKATOMHOEC

[°2Th.] paccrosinue [A] [°2Th.] paccrosinue [A]
4.8 18,3 20,2 4.4
6,4 13,9 20,5 43
7.3 12,2 20,8 43
7,9 11,1 21,7 4,1
9,7 9,2 21,8 4,1
10,5 8,4 22.4 4,0
11,2 7.9 22,9 3,9
11,9 7,4 23,5 3,8
12,4 7,1 23,9 3,7
15,2 58 24.9 3,6
15,7 57 258 3,5
16,8 53 26,8 3.3
17,7 50 27,7 3.2
18,0 4.9 29,1 3,1
18,9 4,7 31,4 2.8
19,2 4,6 33,9 2,6
19,6 4,5

B HexkoTOpBIX BapMaHTax OCYLIECTBJIEHUs, KPHUCTAINIM4YECKOe coeauHeHue 14
xapakrepusyercs [lopomkosoii pentrenorpammoii (XRPD), coneprxameii, mo MeHbIuel Mepe,
OIWH CWUTHAJI, BHIOPAHHBIA M3 CUTHAJIOB NMPU MEKATOMHBIX paccrostausx 13,9+0,2, 11,1+0,2,
12,240,2, 7,1£0,2, 4,6£0,2 u 4,9+0,2. B HEKOTOpPBIX BapuaHTaxX OCYIUECTBJIEHUS,
KpHcTajuinueckoe coenuHenne 14 xapaxrepusyercst IlopomkoBoii pentrenorpammoit (XRPD),

cofiepKalliel, Mo MeHbLIeH Mepe, [Ba CUTHAJa, BHIOPAHHbIE U3 CHTHAJIOB IPU MEKATOMHBIX



paccrossHusx 13,9+0,2, 11,1+0,2, 12,2+0,2, 7,1+£0,2, 4,6+0,2 u 4,9+0,2. B HEKOTOPBIX BapHaHTaxX
OCYLUECTBJICHUsI, KpUCTAUIMYEeCKOoe coeauHeHnne 14  xapakrepusyercs  IlopomkoBon
pentrenorpammoit (XRPD), copmepskamueii, o MeHbIlell Mepe, TPH CUTHaia, BBIOpaHHbIE U3
CUTHAJIOB NPU MEKaTOMHbIX pacctosiHusx °f 13,9+0,2, 11,14+0,2, 12,2+0,2, 7,1+0,2, 4,6+0,2 u
4,9+0,2. B HEKOTOpPBIX BapHaHTaX OCYIIECTBJICHMs, KpPUCTAJUINYECKOe coenuHeHue 14
xapakrepusyercsi I[Topomkosoii perrreHorpammoii (XRPD), coneprkaineii, mo MeHbliel Mmepe,
YeThIpe CUTHAJIA, BBIOPAHHBIE M3 CUTHAJIOB MPH MEXATOMHBIX pacctosiHusax 13,9+0,2, 11,1+0,2,
12,240,2, 7,1£0,2, 4,6£0,2 u 4,9+0,2. B HeKOTOpBIX BapuUaHTax OCYILECTBJIEHUS,
KpHcTajutueckoe coenunenne 14 xapaxrepusyercs: [lopoukoBoii pentrenorpammoii (XRPD),
COZEpIKallel, MO0 MEHbLIEH Mepe, CUTHAJIbI TPU MEKATOMHbBIX paccTosiHusx 13,9+0,2, 11,1+0,2,
12,2+0,2, 7,1£0,2, 4,6+0,2 u 4,9+0,2.

B HekoTOpBIX BapMaHTax OCYLIECTBJIEHUs, KpHUCTAIINYECKOe coeauHeHue 14
xapakrepusyercst [lopomkoBoii pentrenorpammoii (XRPD), coneprxaieii, mo MeHbIIeld Mepe,
OIIMH CUTHAJI, BBIOPaHHBIN U3 CUTHAJIOB Tpu yriax 2 teta 19,2+0,2, 18,0+0,2, 12,4+0,2, 7,9+0,2,
7,3+0,2 u 6,4+0,2. B HEKOTOPBIX BapUaHTaX OCYILIECTBJEHUsI, KPUCTAJUIMUECKOE coenuHeHue 14
xapakrepusyercs [lopomkosoii pentrenorpammoii (XRPD), coneprxaieii, mo MeHbIIelH Mepe,
IIBa CUTHAJIA, BEIOpAHHBIC M3 CUTHAJIOB MpH yriax 2 tera 19,2+0,2, 18,0+0,2, 12,44+0,2, 7,940,2,
7,3+£0,2 u 6,4+0,2. B HEKOTOPBIX BapHaHTaxX OCYILIECTBJIEHUsI, KPUCTAJUIMUECKOE coenuHeHue 14
xapakrepusyercs [lopomkosoii pentrenorpammoii (XRPD), coneprxaimeii, mo MeHbIuel Mepe,
TPU CHUTHAJIA, BBIOPAHHBIE U3 CUTHAJIOB MpH yriax 2 tera 19,2+0,2, 18,0+0,2, 12,4+0,2, 7,940,2,
7,3+0,2 n 6,4+0,2. B HEKOTOPBIX BapUAHTAX OCYLIECTBJIEHUsS, KPUCTAJUINUECKOE coequHeHne 14
xapakrepusyercs IlopomkoBoii penrrenorpammoii (XRPD), conepxxaieii, mo MeHbluel Mepe,
YeTbIpe CUrHaja, BbIOpaHHbIE M3 CUTHAJNOB mpu yriax 2 Ttera 19,24+0,2, 18,0+0,2, 12,4+0,2,
7,9£0,2, 7,3+0,2 u 6,4+0,2. B HEKOTOPBIX BapHAHTAX OCYLIECTBJICHUS, KPHUCTAJUINIECKOE
coenuHenne 14 xapakrepusyercs [lopomxkoBoii penrrenorpammoii (XRPD), conep:kaiuer, mo
MEHbIIIEH Mepe, CUrHajibl npu yrjaax 2 tera 19,2+0,2, 18,0+0,2, 12,4+0,2, 7,9+0,2, 7,3+0,2 u
6,4+0,2.

B HekoTOpBIX BapMaHTax OCYLIECTBJIEHUs, KpHUCTAIINYECKOe coeauHeHue 14
xapakrepmsyercss JICK xpuBoii ¢ HawamoM »HAoTepMbl npu mnpubmusurensHo 170°C. B
HEKOTOPBIX BapHaHTaxX OCYLIECTBJICHUs, KPUCTAJUIMUECKOe coequHeHune 14 Xxapakrepusyercs
JCK kpuBoil ¢ »HIOTepMHUYECKMM NHKOM mpu mnpudmmsurensao 171°C. B HekoTophix
BapMaHTax OCYLIECTBJEHUs, KpUcTananueckoe coenqunenue 14 xapaxrepusyercs JICK kpusoii ¢
HA4YaJIOM SHAOTEpMBbI Tipu npudmusutrenbHo 170°C u mukom npu npubdnusurensao 171°C. B
HEKOTOPBIX BapHaHTaxX OCYLIECTBJICHUs, KPUCTAJUIMUECKOE coequHeHne 14 Xxapakrepusyercs
JACK xpuBoil ¢ HavanoMm sHpoTepMbl npu 169,7°C u nuxom npu 171,4°C. B HekoTOphIX
BapUAHTaxX OCYIUECTBJICHMs, KPUCTAJUIMYECKOEe coenuHeHue 14 HMeeT NOTepr MaccChl
npuOMM3UTENIbHO MeHbme dYem 2% 1o Becy Bmioth 10 140°C  npu  aHanmse
TEPMOIPAaBUMETPUYECKUM  QHAJIW30M. B HEKOTOpBIX  BapMaHTaxX  OCYIUECTBJICHHS,
KPHUCTAJUIMUECKOe coeMHeHne 14 nmeeT moTepro Macchl MPUOIU3UTENBHO MeHblIe YeM 1% 1o

Becy BIIIOTh 10 140°C mpu aHammse TepMOrpaBUMETPUYECKHM aHAJIU30M. B HEKOTOpBIX



BapUaHTax OCYILUECTBJICHMs, KPUCTAUIMYECKOEe coenuHeHue 14 HMeeT NOTepr MacChbl
npubmusutensHo 0,7% mo Becy BIIoTh A0 140°C mpu aHanm3e TepMOrPaBUMETPUUECKUM
AHAJIU30M.

B HEKOTOpBIX BapuaHTax OCYLIECTBIEHUs, CIIOCOO MONTyUeHHs COeAuHeHus 15 Bkirouaer

otwervieHue alloc u anunuposanue coenuHenus 12, nonydvas coequHerue 13.
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B HekOoTOpBIX BapWaHTaxX OCYINECTBJICHUs, oOTineruienne alloc/anmnuposanue
coenuHenus: 12 BKIHOYAeT MPUMEHEHUE, [0 MEHbIIEH Mepe, ONHOIO OCHOBaHMs. B HEKOTOPBIX
BapUAHTAaX OCYLIECTBJCHUS, 1O MEHbIIEH Mepe, OOHO OCHOBAaHUE TMPENCTABISIET COOOW 4-
mMeTuaMopdoiarH. B HEKOTOPBIX BapHaHTax OCYINECTBJIEHHs, oTmeruieHue alloc/aunnmpoBanue
coenuHenus: 12 BKJIHOYAeT NMPUMEHEHHE, IO MEHbIIEH Mepe, OJHON KHUCIOThL. B HEKOTOpBIX
BapHaHTaX OCYIIECTBJICHHs, IO MEHbINEIl Mepe, OfHA KUCJIOTA MPEACTaBisieT COOON YKCYCHYIO
KUCJIOTY. B HEKOTOpBIX BapuaHTax OCYINECTBIEHus, otuieruieHne alloc/anunuposanue
coenuHenus: 12 BKIFOYAET MPUMEHEHHUE, 10 MEHbIIEH Mepe, ONHOro aHruapuaa. B HEKOTOpBIX
BApPUAHTAaX OCYIUNECTBJICHUS, O MEHbLIEH Mepe, OAUH aHTUAPUA TPENCTaBIdsieT CcOoOOH
YKCYCHBIN aHTUAPULL.

B HekOTOpbIX BapHaHTaxXx OCYINECTBIEHHWs, orwierienne  alloc/aumamupoBaHue
coenuHeHus: 12 BKIIOYAaeT NMpHMEHEHHe, MO MeHbIueil mepe, ogHoro ¢ocpuna. B HexoTophix
BApUAHTAaX OCYLIECTBJIEHHs, IO MeHblLIeH Mepe, oauH ¢(ochuH mnpencrasiser coboH
tpudenmindochun. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUs, oTemieHue alloc/anunuposanue
coenuHeHus 12 BKIIOYAaeT MNPUMEHEHHE, IO MEHbLIEH Mepe, OAHOro Karainusaropa. B
HEKOTOPBIX BapUaHTax OCYIIECTBJIEHUs, 0 MEHbIIEeH Mepe, OJUH KaTalu3aTrop IMpeaCcTaBiseT
cobotii Pd[(CsHs)3P]s.

B HekOTOpBIX BapWaHTaxX OCYINECTBJIEHUs, oOTinemuienne alloc/anmnuposanue
coenuHenust 12 mpPOBOAAT B NPUCYTCTBUM, MO MEHBIIEH Mepe, OJHOro pacrtsopurens. B
HEKOTOPBIX BapUAHTaX OCYLIECTBJICHUs, [0 MeHbIIEH Mepe, OUH PacTBOPUTENDb MPEACTABISAET
coboli nuxjopMeTaH. B HEKOTOPBIX BapuaHTaxX OCYIIECTBJICHHs, 1O MEHbIIEH Mepe, OIWH
PacTBOPUTEIB NIPEACTABIISET COOOH TOMYOIL.

B HEKOTOPBIX BapuaHTaX OCYLIECTBICHUS, CIIOCOO MONTyUeHHs] COeANHEHMs 15 BKIFOUaeT

O-ankunupoanue coequHeHus 9 coenunenuem 11, nonyuas coequHenue 12.
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B HekoTOppIX BapuaHTax ocyuecTBiaeHus, O-alKuINpOBaHHE COEAMHEHUs 9 BKIIOYAET
NpUMEHEeHHe, IO MeHbIleld Mepe, OJHOrO aJKWIoNoBa. B HEKOTOpBIX BapHUaHTax
OCYIIECTBIIEHHsI, IO MEHbIIEH Mepe, OOHO AaJKUJIOJIOBO TPEACTaBiIsieT Co0OH OKCHA
audytmnonosa(IV). B HekoTopbIX BapuaHTax ocyinecTsiaeHus, O-aaKuaupoBaHue COeAMHEHNs 9
MPOBOJSAT B MPUCYTCTBUH, TIO MEHBIIIEH Mepe, ONHOTO PaCTBOPUTENS. B HEKOTOpPBIX BapuUaHTax
OCYIIECTBJICHUS, [0 MEHbIIEH Mepe, OANH PAaCTBOPUTEIb MPEACTABISIET COOON aneToHuTpui. B
HEKOTOPBIX BApUAHTaX OCYLIECTBJIEHUs, [0 MeHbIIEH Mepe, OUH PacTBOPUTENDb MPEACTABISAET
coboii meraHon. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHs, IO MeEHbIIEH Mepe, OIWH
pacTBopuTeNb MpeAcTaByisieT cobol Tomyos. B HekoTophIx BapmaHTax ocymectsieHus, O-
AJKUJUPOBAHUE COEOUHEHUs 9 TMpOBOASIT B TMPUCYTCTBUHM, IO MEHBIIEH Mepe, IBYX
pacTBopuTesiel. B HEKOTOpBIX BapuaHTax OCYLIECTBJEHUs, MO MEHbIIEH Mepe, JABa
pacTBOPUTENS TPEACTABISIOT COOOM TONMyOoNm M aleTOHUTPWI. B  HEKOTOpBIX BapuUaHTax
ocyiectsieHus, O-aJKUIMpOBaHUE COEAUHEHMs 9 BKIKOYAET, MO MEHbIIEH Mepe, OJHOTO
¢ropuna. B HEKOTOpHIX BapHaHTAaX OCYLIECTBICHUs, IO MEHbLIEH Mepe, OAMH (TOpUA
npeacTasisier coboi Gropun uesus.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUs, CIIOCOO MONTyUeHHs] COeAMHEHHs 15 BKIIFOUaeT

MECTOKCH-TPUTHIIMPOBAHHUE COCAUHCHUA 8, nojy4dasa COCAMHCHUE 9.

7
O
D_—_{:
B
”/r\ﬁlk
{ —0 —~C0:Me
HO %ﬁg Q% ‘
N e
HO r - : -
HO - f’ ¥ OBn METOHCH-TRHWTHAMBOBIHHE
OBn
Bno 8

B HexkoTOpBhIX BapuaHTax OCYLIECTBJEHHUsS, METOKCU-TPUTWIMPOBAHHE COeJUHEHus 8
BKrouaeT npuMeHeHne 4-MeO-tputnin-Cl. B HeKOoTOpBIX BapuaHTax OCYINECTBIIEHHS, METOKCH-
TPUTUJIMPOBAHUE COEMHEHNS 8 BKIIIOYAeT IPUMEHEHHE, 110 MEHbIIIEH Mepe, OAHOIO OCHOBAHUS.
B HekoTOpBIX BapHaHTaxX OCYINECTBJICHHUS, N0 MEHbILIEH Mepe, OIHO OCHOBAaHHE BBIOPAHO U3
DABC®, nupuauHa u 2,6-nytuauHa. B HEKOTOpBIX BapuaHTaxX OCYLIECTBJIEHUS, METOKCH-

TPUTUIIUPOBAHUE COEIMHEHHUsI 8 MPOBOIAAT B IPUCYTCTBUM, IO MEHBbLIEH Mepe, OMHOIO



pacTBoputress. B HEKOTOpPBIX BapuaHTax OCYILIECTBJIEHUs, IO MEHbUIEW Mepe, OIUH
PacTBOPUTEIND MPEACTABISIET COOOH AUXIopMeTaH. B HEKOTOPBIX BapHaHTaxX OCYLIECTBJIECHUS, TIO
MeHbIIeH Mepe, OANH PacTBOpUTENb mpeacrasisier coboii Me-THF. B HekoTopbIx BapuaHTax
OCYLIECTBJICHUS], METOKCU-TPUTUIMPOBAHUE COCAUHEHHUs 8 MPOBOASAT B MPUCYTCTBUHU, IO
MEHbIIEH Mepe, IBYX pacTBOpuUTeneil. B HEKOTOpBIX BapHaHTaX OCYILECTBIEHUs, IO MEHbLIEH
Mepe, 1Ba pacTBoputets npeactasisitoT codboit MeTHF u nuxnopmeras.

B HexoTOpBIX BapuaHTax OCYLIECTBJICHHUS, COEAMHEHHE 9 ocaxnaroT. B HEKOTOpBIX
BapUAHTaX OCYILIECTBJEHUs, COCAUHEHHE 9 OCAXKOAlT B NMPUCYTCTBUM, MO MEHBLIEH Mepe,
OIHOTO pacTBOpUTENsl. B HEKOTOPBIX BapuaHTax OCYIIECTBJICHMs, MO MEHbLIEH Mepe, OAUH
pactBoputens mnpexacrasisier coboii MeTHF. B HekoTOpbIX BapHaHTaxX OCYIIECTBJICHUS, IO
MEHbIIEeH Mepe, ONMH PACTBOPUTENb MPENCTaBJsieT COOOM H-renTaH. B HEKOTOpPBIX BapHaHTaX
OCYLIECTBJIEHUs], COEAUHEHHE 9 OCaXkJarlT B MPUCYTCTBUHM, IO MEHbIIEH Mepe, IBYX
pacTBopuTesiel. B HEKOTOpBIX BapHaHTax OCYLIECTBJEHUs, MO MEHbIIEH Mepe, JBa
pactBoputest npeactaBisroT codoit MeTHF u v-renTas.

B HekoTOphIX BapraHTaX OCYIIECTBICHHUS, CTIOCO0 MONy4YeHus coequHeHus 15 Brirodaer

ACAUETUIINPOBAHUE COCAUHEHUA 7, nojiydasds COCANMHCHUE 8.
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B HEKOTOpBIX BapuaHTax OCYIIECTBJEHHs, N€ALETUWINPOBAHUE COENUHEHUs 7 BKIHOYAET
IIPUMEHEHUE, IO MEeHbIIEH Mepe, OAHOIO OCHOBAaHMs. B HEKOTOPBIX BApHAHTAX OCYILECTBIICHMUS,
N0 MeHbLIEH Mepe, OJHO OCHOBAaHHE BBIOPAHO M3 AJKOKCHAOB. B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHHUsS, 1O MEHbBIIEH Mepe, ONHO OCHOBaHue TmpencrtaBisser coboii NaOMe. B
HEKOTOPBIX BapUaHTaX OCYLIECTBJEHUs, HEALCTUIUPOBAHUE COEAVHEHUs 7 TMPOBOIAT B
NPUCYTCTBUHM, IO MEHbIIEH Mepe, OAHOIO pacTBOpUTENs. B  HEKOTOpPBIX BapUaHTax
OCYIIECTBIIEHHsI, 10 MEHbIIEH Mepe, OAMH PAacTBOPUTENb NpEACTaBiIsieT coOoi MeraHon. B
HEKOTOPBIX BapUAHTaX OCYILECTBJICHMs], IO MEHBIIEH Mepe, OAUH PACTBOPUTEINb MPEACTABISAET
coboli MeTuaneraT. B HEKOTOPBIX BapHAHTAX OCYIIECTBJICHUS, NCALETHINPOBAHNE COSIHHEHUS
7 IPOBOIAT B MPUCYTCTBUHU, IO MEHBIIEH Mepe, ABYX PaCTBOpPUTENE. B HEKOTOPBIX BapHaHTax
OCYIIECTBIIEHHsI, MO MEHbIIEH Mepe, ABa PACTBOPUTENS NPEACTABISIFOT COOOH MeTaHoN u
METHUJIALETaT.

B HekOoTOpBIX BapuaHTax OCYLIECTBJICHUS, COCAUHEHNE 8 SBJISETCS KpUCTAIMYECKUM. B
HEKOTOPBIX BAapUAHTaX OCYLIECTBJIEHUs, COCAUHEHUE 8 KPUCTA/UIN3YyeTCs B MPUCYTCTBUH, IO
MEHBIIEH Mepe, ONHOIO PacTBOPUTEIA. B HEKOTOPBIX BapHaHTaxX OCYLIECTBJIEHUs, 10 MEHbIIEH
Mepe, OONH PacTBOPUTENb MPENCTABIsIET COOON 2-MeTui-2-OyTaHos. B HEKOTOpBIX BapHaHTax

OCYIIECTBJIEHUs, 10 MEHbINeW Mepe, OOUH PacTBOPUTENb MPEACTaBisieT co0oi H-renTaH. B



HEKOTOPBIX BApUAHTaX OCYLIECTBJICHUs, COEAUHEHUE 8 KPUCTA/NIN3yeTCs B MPUCYTCTBUH, IO
MEHBIIEH Mepe, ABYX pacTBOpUTENed. B HEKOTOPBIX BapHaHTaX OCYIUECTBJICHMs, IO MEHbILIEH
Mepe, Ba PaCTBOPHUTEIIS MPEICTABIISIOT CO00M 2-MeTUi-2-0yTaHO U H-TeNTaH.

B HEKOTOpBIX BapuUaHTax OCYLIECTBJIEHHUs, COCAUHEHHE 8 KPUCTAJUIM3YETCsl B BULE
COJIbBATA 3TaHOJA. B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHUs, COEAUHEHNE 8 KpUCTAIIU3YETCS B
BUAE COJbBaTa 5TAaHONA B NPUCYTCTBUM, IO MEHbLIEW Mepe, OAHOro pacTtBoputens. B
HEKOTOPBIX BAPUAHTaX OCYLIECTBJICHHUS, [0 MEHbIIEH Mepe, ONUH PaCTBOPUTENb MPEACTABISAET
coboli 3TaHON. B HEKOTOpPBIX BapHaHTaX OCYINECTBJICHHS, COSNUHEHHE 8 KPHCTAJIM3YeTCs B
BUJI€ COJIbBATA STAHOJA B MPUCYTCTBUY, 110 MEHbIIEH Mepe, IBYX pacTBOpuUTesneld. B HeKOTOpBIX
BAPUAHTAX OCYILIECTBIIEHHS, IO MEHBIIECH Mepe, 1Ba PACTBOPUTEIIS MIPEACTABISIFOT COOOH 3TaHOI
U BOAy. B HEKOTOpBIX BapuaHTax OCYLIECTBJEHUS, KPUCTAIIMYECKOE COeAuHeHue 8
npeacTaBisieT coOOi CoNbBaT 3TaHONA. B HEKOTOPBIX BapUaHTaX OCYIIECTBIEHUS, COJbBAT
3TAHOJIA KPUCTAIIINYECKOTO COEIMHEHNs 8 XapakTepu3yeTcs: NajJOYKOBUHBIMU KPUCTAJIAMU.

B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS, CIIOCOO MONTyUeHHsI COeANHEHMs 15 BKIFOUaeT
IIMKO3WIMPOBAaHNUE COeAUHEHUs 4 cOeAuHEHneM 6, onyyast coenuHeHue 7.
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B HExOTOpBIX BapHaHTax OCYLUECTBIEHUs, ITTMKO3UINPOBAHUE COCTUHEHUs 4 IPOBOIAT B
IPUCYTCTBUM, IO MEHbIIEH Mepe, OIHOIO pacTBOpUTeNs. B  HEKOTOpeIX BapuaHTax
OCYINECTBJIEHHs, N0 MEHbIIEHl Mepe, OAMH PACTBOPHUTENb IpPEACTaBiIsAeT coboil Tomyon. B
HEKOTOPBIX BAPUAHTaX OCYLIECTBJICHHMS, [0 MEHbIIEH Mepe, ONUH PaCTBOPUTENb MPEACTABISAET
coboii auxjopMeTaH. B  HEKOTOpbIX BapHaHTaX OCYINECTBJICHUS, TJIMKO3MJIHPOBAHUE
coenuHeHUs: 4 TMpPOBOIAT B IPUCYTCTBUHM, IO MEHbIIEH Mepe, IBYX pacTBopurenei. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHMs], [0 MEHbIIEH Mepe, 1Ba PaCTBOPUTENs MPEACTABISIIOT
coboil Tonyon U AuXJjopMeTaH. B HEKOTOpBIX BapHaHTax OCYLIECTBIICHHS, TIINKO3MINPOBAHIE
COeNMHEeHNs] 4 BKJIIOYAeT NPUMEHEHHE, 10 MEHbIIEH Mepe, OAHOW KHUCJIOThL. B HEKOTOpBIX
BapHAaHTaX OCYILIECTBJIEHHs, IO MEHbIIEH Mepe, OAHA KHCJIOTa TIPEICTaBIsAeT COOOoM
TpuTOPMETaHCYTBPOKHUCIIOTY.

B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHS, COCOO MOJYYEHUSI COEMHEHUs] 6 BKIIFOYAET

aKTUBALAIO COENNHEHUS S.
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NPUMEHEHUE, TI0 MeHbIIeH Mepe, onHoro ¢gocdura. B HEKOTOPBIX BapuaHTaX OCYIIECTBIICHUS,
no MeHblned Mepe, oguH ¢ochut BbIOpaH U3 xioppocduroB. B HEKOTOPHIX BapHaHTax
OCYIECTBIIEHHSI, 10 MEHbIIEH Mepe, oauH (ocdur npencrasisser codon nurtuinxiopdochur. B
HEKOTOPBIX BapUaHTax OCYILIECTBJICHMs, aKTUBALUIO COEJUHEHHUS S MpPOBOISAT B MPUCYTCTBUH,
N0 MeHblIEH Mepe, OJHOro pacTBopuressi. B HEKOTOpBIX BapuaHTaxX OCYLIECTBJIEHHUs, IO
MEHbBIIIeH Mepe, OIUH PacTBOPUTENb MPEACTAaBIsIET COOON TONyoJ. B HEKOTOPBIX BapHaHTaX
OCYILECTBJIEHUs, AKTUBALMIO COEAMHEHMs] S MpOBOAST B INPUCYTCTBUH, MO MEHbIIEH Mepe,
OJTHOTO OpraHMYeCKOro OCHOBaHUs. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJIEHUS, 1O MEHbLIEeH
Mepe, OTHO OPraHUYECKOe OCHOBAHHUE TIPEICTABIISAET COOOH TPUSITUIIAMUH.

B HekoTOphIX BapraHTaxX OCYIIECTBICHHS, CIIOCO0 MOy4YeHus coequHeHus 15 Brirodaer

TBDMS-ne0nokupoBanie COeqUHEHUs 3, TIOIy4asi COeAMHEHue 4.

N, COsMe . ~CO,Me

~7 20 TBDMS-gebnokrpoBaHne

o 3

B Hekoropwhix BapuaHTax ocyiiectBienus, TBDMS-neOnokupoBanue coequHeHus 3
BKJIFOYAET MpPHMEHEHHe, M0 MeHbIIeH Mepe, omHOro ¢rTopuna. B HEKOTOPBIX BapHaHTax
OCYIECTBIIEHHS, IO MeHbLIeH Mepe, onuH (ropun npencrasisier coboii TBAF. B HexoTOpbIx
BapuaHTax ocyuectsierns, TBDMS-ne0noknpoBane coequHEeHNs1 3 MPOBOIST B MPUCYTCTBUH,
[0 MEHbIIEH Mepe, OJHOrO pacTBOpUTENs. B HEKOTOPBIX BapHaHTax OCYLIECTBIEHUs, IO
MEHbIIIeH Mepe, OOWH pacTBOpuTeNb mpencrasiser coboit THF. B HekoTOpbhIX BapHwaHTax
OCYIIECTBJICHUS, IO MEHbIIEH Mepe, OAWH pacTBOpUTENb mpencrariser coboit ACN. B
HEKOTOPBIX BapuaHTax ocymecTtBieHus, TBDMS-nebiokupoBanne coenuHeHUs: 3 MPOBOIST B
NPUCYTCTBUM, II0 MEHbUIEH Mepe, HABYX pacTBopurenedl. B HEKOTOpPBIX BapHaHTax
OCYIIECTBJICHUSI, 110 MEHbINEH Mepe, 1Ba pacTBopuTets npenctapisitoT codoit THF u ACN.

B HekoTOpBIX BapuaHTax OCYLIECTBJEHUs, coeauHeHue 4 kpuctauusyercs. B
HEKOTOPBIX BAapUAHTaX OCYLIECTBJICHUs, COEAUHEHUE 4 KPUCTAJUIN3YeTCsS B MPUCYTCTBUH, IO
MEHBLIEH Mepe, ONHOrO PacTBOPUTEIA. B HEKOTOPBIX BapUaHTAaX OCYLIECTBJIEHUs, 10 MEHbLIEH

Mepe, OOUH PacTBOPHUTENb IMpeacTaBisier coOoil nuxyiopMeraH. B HEKOTOpBIX BapHaHTaxX
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OCYIIECTBIIEHHsI, 10 MEHbIIEH Mepe, OAMH PAacTBOPUTENb NPEACTaBiIsieT coboi MeraHon. B
HEKOTOPBIX BApUAHTaX OCYLIECTBJICHUS, [0 MEHbIIEH Mepe, OAUH PaCTBOPUTENDb MPEACTABISAET
coboli Bomy. B HEKOTOpBIX BapuaHTax OCYLIECTBIEHHs, COeIUHEHHE 4 KPUCTAIN3YeTCs B
INPUCYTCTBUM, II0 MEHbLIEH Mepe, HABYX pacTBopurened. B HEKOTOpPBIX BapHaHTax
OCYILIECTBJICHHS, 10 MEHbIIEH Mepe, 1Ba pACTBOPUTEJIS IPEACTABIISIOT COOOH BOAY M METAHO.
B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUs, CIIOCOO MONTyUYeHHs] COeAUHEHHs 15 BKIFOYaeT

¢byxosunuposanue coennHenus 1 coenunennem 2b, nonyuas coenuHeHue 3.

TBOMSQZ N T COxMe

e 28 X = SER

~®2b X = Br

B HEKOTOpBIX BapHaHTaX OCYIIECTBJIECHUS, (PYKO3UIMPOBAHHE COCAMHEHHUS 1 BKIFOUAeT
npumMeHeHrne TBABr. B HEKOTOpbIX BapHaHTax OCYLIECTBIIEHHS, (YKOZHINPOBAHUE COCAMHEHHUS
1 BKJIFOYAET NMPUMEHEHHE, IO MEHbIIEH Mepe, OJHOrO OCHOBAaHMs. B HEKOTOpBIX BapHaHTax
OCYIIECTBJICHUs, O MEHbIIEH Mepe, OOHO OCHOBaHHWe mpencraBisier coboii DIPEA. B
HEKOTOPBbIX BapHAHTaX OCYINECTBJICHUS, (YKO3WIMPOBAaHHE COeNMHEHHst 1 TpoBOAAT B
NPUCYTCTBUM, IO MeEHbIIEH Mepe, OJHOIO0 pacTBOpUTeNs. B  HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUs, N0 MEHbIIEeH Mepe, OIUH PacTBOPUTENIh mpencrariser coboii MeTHF. B
HEKOTOPBIX BapUaHTaX OCYIUECTBJICHUs], 110 MEHBIIEH Mepe, OJUH PACTBOPUTEINb MPEACTABIISIET
co0oli auxiopMeTaH. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS, (PYKOZUIUPOBAHUE COSTUHEHUS
1 NpoBOAAT B IPHUCYTCTBUH, IO MEHbIIEH Mepe, ABYX pacTBOpUTeNeld. B HEKOTOpBIX BapUaHTax
OCYIECTBIIEHHsI, 1O MEHbLICH Mepe, IBa pacTBOpUTENs mpeAcTaBsitoT coboii MeTHF wu
IUXJIOPMETAH.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS, CIIOCOO MOJMYYeHUs coequHeHus 2b BKrouaeT
peakuuro coeauHeHuss 2a ¢ Br. B HEKOTOpBIX BapuaHTax OCYLIECTBIEHUS, PEAKLIUIO
coenuHeHus 2a ¢ Br; mpoBOAsT B NpUCYTCTBHM, IO MEHBLIEH Mepe, OAHOro pacTeopurens. B
HEKOTOPBIX BapUAHTaX OCYILECTBJICHMs], IO MEHBIIEH Mepe, OOUH PACTBOPUTENb MPEACTABISAET
cOOOM IMKJIOTEKCaH.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHHS, CIIOCOO MOJIy4YeHUs coennHeHus 15 BKIrovaer,
110 MEHBLIEN Mepe, OJTHY U3 CIEAYIOIINUX CTaAul:

(a) runpupoBanue coenuHeHus 14;

(b) MeO-TputuipHOe paciieruieHue coequHenus 13;

(c) ormeruenue alloc/anmunmupoBanue coequaenust 12;

(d) O-ankunupoBanue coenuHeHus 9,

(€) METOKCU-TPUTHIIMPOBAHUE COETUHEHNS §;

(f) neaueTnnupoBaHue coenMHEHUs 7,

(g) rIUKO3MIMpPOBAaHUE COeTUHEHNUS 4
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(h) TBDMS-nebnokupoBanue coeuHeHNs 3; U

(1) pyxosunupoBanue coenuHeHus 1.

B HexkoTOphIX BapHaHTax OCyLIeCTBIeHMs, cTaaus d Bbille BKIrOYaeT O-alKUINpOBaHNE
coenuHenuss 9 coeguHenueM 11, nonydas coenuHenue 12. B HEKOTOpPBIX BapHUaHTax
OCYIIECTBJICHHs, CTaMsI & BbIIIE BKJIIOYAET TNIMKO3WINPOBAHIE COCAMHEHNUs 4 COoelMHEHNEM 0,
noJty4asi CoeiuHeHue 7.

B HEKOTOpBIX BapuaHTax OCYIIECTBIIEHMS, CIOCOO MONTyUYeHnsl coequHeHus 15 Bkioyaer,
10 MeHbLIEH Mepe, Be CTaauH, BbIOpaHHbIe U3 cTanuil (a)-(i) Bbime. B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHUS, CIIOCO0 MOJIy4YeHHs COeAMHEeHHsT 15 BKITIOYAET, M0 MEHBIIEH Mepe, TP CTaauH,
BbIOpaHHble M3 cTamuil (a)-(1) BbIme. B HEKOTOPBIX BapuUaHTaX OCYIIECTBIEHHS, CIIOCOD
NOJIy4eHHUS] COeMHEHHs] 1S BKIIIOYAET, MO MEHbIIEeH Mepe, 4YeThIpe CTaINH, BBIOPAHHBIC W3
cranuii (a)-(1) Beie. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHUS, CITOCOO MOJTYYESHHs COSIMHEHHSI
15 BrirOHaeT, Mo MeHbINEH Mepe, NATh CTanuil, BeIOpaHHble w3 craawii (a)-(i) Bbeime. B
HEKOTOPBbIX BapHAHTAX OCYIIECTBJICHHUS, CHOCOO TONyYeHHs COoeAnHeHus 15 Brimouaer, mo
MEHbIIEeH Mepe, IeCTh CTaaui, BeIOpaHHbIE W3 cTaawii (a)-(1) Bbime. B HEKOTOPHIX BapuaHTax
OCYIIECTBJICHUS, CIIOCOO TOJy4eHHUs coenuHeHus 15 BKIIIOUaeT, Mo MeHbIIeH Mepe, CeMb
cTanuii, BeIOpaHHbIE U3 cTaaui (a)-(1) Bbie. B HEKOTOPHIX BapHaHTaxX OCYINECTBIICHUS, CIIOCOO
NOJIy4eHHUs] COeAMHEHUs1 1S BKIIIOYAeT, MO MEHbLIEH Mepe, BOCEMb CTaaWii, BBIOPAHHBIE H3
cranuii (a)-(1) Beie. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHUS, CIIOCOO MOTYYSHHS COSAMHEHHSI
15 BruROHaeT KaXx Ay u3 craauii (a)-(1) BhILIe.

B HExOTOpBIX BapUaHTaX OCYLIECTBIJIEHHs, COeNUHEHNE 15 SBIAETCS KPUCTAIUINYECKUM.
B HEKOTOpBIX BapHaHTax OCYINECTBJICHUs, KPHUCTALUIM3ALMIO coeauHeHus 15 mpoBomar B
NPUCYTCTBUH, IO MEHbLIEH Mepe, OJHOTO pacTBopuTesss. B HEKOTOpBIX BapuUaHTax
OCYLIECTBJICHHs, TI0 MEHbIIEH Mepe, OJUH PAaCTBOPUTENb BBIOPaH M3 CIIUPTOB. B HEKOTOpBIX
BapUaHTaX OCYINECTBIICHMs, IO MeEHbLIEH Mepe, OAWH PacTBOPHUTENb NPEACTABIsIET COOOH
STaHOJI. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHHs, KPUCTAJUIM3ALUIO coenuHeHus 1S mpoBoasT
B IPUCYTCTBUM, MO MEHbIIEH Mepe, IBYX pacTBopuTeneil. B HeEKOTOpbIX BapuaHTax
OCYIIECTBJICHUS, TI0 MEHbIIEH Mepe, IBa PACTBOPUTEINS MPEACTABIISIOT COOOM 3TaHOM U Boay. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIICHUS, KPUCTAJUINUYECKOe coerHeHue 15 mpencrapisier coboi
THAPAT COJIbBATA 3TaHOJA. B HEKOTOPBIX BapHUaHTAaX OCYIIECTBIICHUS, THAPAT COJIbBATA 3TAHOJA
KPHUCTAJUTMYECKOTO COSUHEHNUS 15 XapakTepu3yeTcs IIaCTHHYAThIMU KPHUCTAJUTAMU.

Coenunaenne 15 MOXXHO MOJYYUTh COTTIACHO O01Ieli peakIIMOHHON cXeMe, MOKa3aHHOH Ha
¢urypax la u 1b. ScHo, yTO crmenmamucT B AAHHON OOJNACTH TEXHHKH CHOCOOEH MOJYYHTh
TaHHbIE COEIUHEHNSI aHAJIOTUYHBIMH CITOCOOAMHU WIIM KOMOUHUPYSI IPYTHE CIIOCOOBI, H3BECTHBIE
CHEeLUAINCTY B TAHHOM oOnmacTu TeXHUKH. B 00ImeM, HCXOIHbIE KOMITIOHEHTBI MOKHO TIOJIYYUTh
U3 UCTOYHUKOB, Takmx kak Sigma Aldrich, Lancaster Synthesis, Inc., Maybridge, Matrix
Scientific, TCI u Fluorochem US u T.n. WHin monyduTh COTJIACHO MCTOYHHUKAM, H3BECTHBIM
CHEHUaIMCTy B JaHHOHN obyactu TexHuku (cMmotpu, Hampumep, Advanced organic Chemistry:
Reactions, Mechanisms, and Structure, 5th edition (Wiley, December 2000)) n/unu nony4uTs,

KaK OIIMCAaHO B HACTOAIICM I/1306peTeHI/II/I.
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PeareHTbl, aHaJOrMYHbIE OMNUCAHHBIM B  HACTOSLIEM HW300PETEHUH, MOXKHO
UIEHTU(HULMPOBATH C MOMOLIBIO MHIEKCOB U3BECTHBIX XUMHYECKUX BELIECTB, MOATOTOBJICHHBIX
Xumnueckoi pedepaTUBHON Ciyk00H AMEPHKaHCKOTO XHUMHYECKOro OOILIecTBa, KOTOpbIE
JOOCTYIHBI B OOJIBIIMHCTBE MyOJIMYHBIX U YHUBEPCUTETCKUX OMOJMOTEK, a TAaKKe C MOMOIIBIO
OHJIAHHOBBIX 0a3 JmaHHBIX (AMepHukaHCKas XuMHYecKoe oOmmecTBo, BammMHITOH, OKpyr
KonymOusi, MOJKHO CBs3aThCs Al OJdyueHus: Oosee moapoOHOH mH(popManun). XuMUYECKUe
BEILECTBA, KOTOPbIE SIBISIOTCS HM3BECTHBIMH, HO HE IOCTYIIHBIMH B KaTaJlorax, MOTYT ObITb
TIOJTyYeHbI CTIELUATM3UPOBAHHBIMU (PUPMAMU IO CHHTE3y XUMHYECKHUX BELIECTB, 1€ MHOTHE U3
(bupM, MOCTABISAIOIIMUX CTAHAAPTHBIE XUMHYECKHE BEIIECTBA (HANPUMEp, MEPEUNCIIEHHbIE
BBILIIE), MPEIOCTABIISIIOT YCAYTH CHHTE3a MO WHIMBUIYaJIbHOMY 3aka3y. CChUIKOI Ha MOy4eHHe
u BbIOOp (papmarneBTHdeckux cosieli Hacrosimero m3oOperenus sisisiercst P. H. Stahl & C. G.
Wermuth «Handbook of Pharmaceutical Salts», Verlag Helvetica Chimica Acta, Zurich, 2002.

Crnoco0Obl, M3BECTHbIE CIELUATNCTY B JAHHOH OONACTH TEXHUKH, MOKIHO HaWTH B
pasMUYHBIX COpPABOYHHKAX, CTaThgX M 0a3ax [aHHbIX. [logxonsigue COPaBOYHUKU U
MOHOrpaduu, B KOTOPBIX MOAPOOHO OMUCHIBAIOT CUHTE3 PEAreHTOB, MPUMEHSIEMbIX B MTOJYYeHUH
COEMHEHU I HACTOSIIIEro H300PETEeHUs, WIIH B KOTOPBIX JaHbI CChUIKH HA CTAThH, OMUCHIBAIOLIIE
NOJIy4eHHe, BKIIFOYArT, Hampumep, “Synthetic organic Chemistry,” John Wiley & Sons, Inc,,
New York; S. R. Sandler et al., “organic Functional Group Preparations,” 2nd Ed., Academic
Press, New York, 1983; H. O. House, “Modern Synthetic Reactions”, 2nd Ed., W. A. Benjamin,
Inc. Menlo Park, Calif. 1972; T. L. Gilchrist, “Heterocyclic Chemistry”, 2nd Ed., John Wiley &
Sons, New York, 1992; J. March, “Advanced organic Chemistry: Reactions, Mechanisms and
Structure,” 4th Ed., Wiley-Interscience, New York, 1992. JlonmonHuTtenpHbIe MOIXOISIINE
CIIPaBOYHUKM M MOHOrpadguu, B KOTOPbIX MOAPOOHO ONMCBHIBAIOT CHHTE3 pPEareHTOB,
NPUMEHSIEMbIX B IOJYYEHHH COEAWHEHMIH HACTOSIEr0 H300peTeHUs, WIH B KOTOPBIX JaHBI
CCBUIKM Ha CTaThH, ONMHCHIBAIOIINE MOJTy4YeHHe, BKiIovast, HanpuMep, Fuhrhop, J. and Penzlin G.
“organic Synthesis: Concepts, Methods, Starting Materials”, Second, Revised and Enlarged
Edition (1994) John Wiley & Sons ISBN: 3-527-29074-5; Hoffman, R.V. “organic Chemistry,
An Intermediate Text” (1996) Oxford University Press, ISBN 0-19-509618-5; Larock, R. C.
“Comprehensive organic Transformations: A Guide to Functional Group Preparations” 2nd
Edition (1999) Wiley-VCH, ISBN: 0-471-19031-4, March, J. “Advanced organic Chemistry:
Reactions, Mechanisms, and Structure” 4th Edition (1992) John Wiley & Sons, ISBN: 0-471-
60180-2; Otera, J. (editor) “Modern Carbonyl Chemistry” (2000) Wiley-VCH, ISBN: 3-527-
29871-1; Patai, S. “Patai’s 1992 Guide to the Chemistry of Functional Groups” (1992)
Interscience ISBN: 0-471-93022-9; Quin, L.D. et al. “A Guide to organophosphorus Chemistry”
(2000) Wiley-Interscience, ISBN: 0-471-31824-8; Solomons, T. W. G. “organic Chemistry” 7th
Edition (2000) John Wiley & Sons, ISBN: 0-471-19095-0; Stowell, J.C., “Intermediate organic
Chemistry” 2nd Edition (1993) Wiley-Interscience, ISBN: 0-471-57456-2; “Industrial organic
Chemicals: Starting Materials and Intermediates: An Ullmann’s Encyclopedia” (1999) John
Wiley & Sons, ISBN: 3-527-29645-X, B 8 Tomax; “organic Reactions” (1942-2000) John Wiley

& Sons, B 55 Tomax; u “Chemistry of Functional Groups” John Wiley & Sons, B 73 Tomax.
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IIPUMEPBI
ITPUMEP 1: ITIOJIVUEHUME coenqunenus 15
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Coenunenue 3: 39,34 r coenunenns 2a (1,30 5kB) pactBopsiin B uukiorekcane (8 00.),
orronsuu (6 00.) mpu Ta=55°C/200 mbap, nobassiu ukiorekcaH (5 00.) u cHOBa OTroHsH (5
00.) mpu Ta=55°C/230-210 mbap. DCM (2,2 00.) nobasnsiu u pactBop oxyaxnaau a0 Ti=0°C.
PactBop Gpoma (1,20 s3xB) B DCM (0,4 00.) nobapnsim B Teuenune 67 mud npu Ti=0-5°C u
nepemMemuBaiy B TeueHue cienyomux 55 mus npu Ti 0°C nepen nobasieHHeM LIUKJIOT€KCaHA
(1,5 »xB. nobapnsmm B TeweHue S5 mmH mpu Ti=0-5°C. Cwmecwp (coemunenue 2b B DCM)
nepeMennBaiy B TeueHue cienyromux 40 mus npu 0°C.

DIPEA (3,0 skB), TBABr (1,0 3xB) u MeTHF (2 00.) nobasmsum npu Ti=0°C. 3arem
pactBop coenunenus 1 (20,02 /1,0 sks.) B DCM (2 06.) nobasnsanu B Teuenue 10 MuH npu
Ti=0-1°C. Emxocts mist pobasnenuss mpombiBaii DCM (1 00.), u nmpombiBKy 100aBISIIH K
peakMoHHON cMmecH. PeakimonHyio cmech HarpeBanu B TedeHne 120 mumu nmo Ti=25°C u
npoaosikanu nepeMernusanue npu Ti=25°C B Teuenne 120 4.

Bony (7 00.) nobasmsiu mpu Ti=25°C, ¢as3el pasmensuiv, U BOAHYIO (a3y MOBTOPHO
skctparuposamn DCM (2 00.) (pH~7 AP). OObennHeHHble OpraHHYECKHE CJIOH
NIOCJIeIOBATENbHO NPOMbIBaNK 15% BOAH. MMMOHHOM kucaoTol (5 00.), 7,4% Bogn. NaHCOs (5
00.) u Bogoti (5 00.) (pH ~7 koneuroro AP). O6bvem opranudeckoro ciost onpenensuiu (°P 4#1 ~
260 mi) u xoHueHtpupoBagu no 10 o00. mpu Ta=45°C/500 wmbap. pH koHueHTpara
koHTpospoBamu (pH 4-5) u DIPEA (0,2 »kB) pmobasmsuim, momydass pH ~9. Ilocne
perynupoBanus pH npoBonuiu OTroHKy, u 4 00. pactBopurenst orronsuiu npu Ta=60°C/500-190

mbap. Jlobasmsum anerorutpw (7 06.) u 6 00. orronsutn npu Ta=55°C/200-190 mOap.

Cranus 2
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Coenunenue 4. 1M TBAF B THF (2,2 3xB) nobasmsuu npu Ti ~20°C B Teuenune 10 mMuH,
U PEaKLHOHHYIO0 CMeCh (KpacHbIi pacTBop) Harpesanu 10 Ti=55°C u nepememmBamm 19 4 npu
Ti=55°C.
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4 06. pactBopurenst orrousin nmpu Ta=55°C/240-190 mbap. Hobasmsmu DCM (5 06.) u
Boay (5 00.), da3br pasmensuim u BomgHyK (pazy moBTOopHO 3KcTparuposain DCM (2 00.).
OObenuHeHHbIe OpraHIYECKHe CIIOU MOC/IeN0BaTEIbHO npoMbIBaH 3,7% BogH. NaHCOs (5 00.)
u Bonoi (5 00.). Obbem opranuueckux cyioes onpenessui (230 Mi1) 1 KOHLEHTPUPOBAIU 10 6
00. O6wema koHuenrpara npu Ta=55°C/580-420 mbap (-> pactBop). [Jobasmsin meranon (12
00.), mony4asi B pe3yJbTrare rycTyro cycneHsuwoo. 4 o0. orronsin npu Ta=58°C-70°C/480-430
MmOap. CycneHsuro kumaTwin ¢ obpatHeiM xonoamiabHukoM npu Ta=80°C/atm. (Ti ~60°C),
nojiy4asi mpo3paunbiii pactBop. Jlobasisiu Bony (1 00.) B Teuenne 17 muu mpu Ta=75°C.
CycneH3uro oxJakaanu B TeueHue npuoaumsuTenbao 85 mun 1o Ti=20°C.

Cycnensuto nepemermuBan 4 4 20 muH nipu Ti=20°C u 3atem punsrpoBanu. OCTaToK HA
¢dunsrpe npombiBan MeOH/Bona 6:1 (3 00.), MeOH/Bona 4:1 (1 00.) u MeTui-uukiorekcax (4
00.). Cymka Ha HyT4-QHIBTPE B BaKyymMe M ynapuBaHue Ha porope mnpu Ta=45°C nmo
comepkaHusi  cyxoro Beca 99,56% DC. 2836 r HeckoppekrupoBaHHast/28,24 r
ckoppektupoBanHasi Ha [IMB (Y ckoppexruposannbiii Ha [IMB: 72,1%).

'H AMP (xnopodopm-d) &: 7,27-7,42 (m, 15H), 4,95-5,02 (m, 2H), 4,94-5,03 (m, 2H),
4,73-4,87 (m, 2H), 4,67 (an, J=14,1, 11,5 T'y, 2H), 4,62-4,72 (m, 2H), 4,06-4,14 (m, 2H), 3,96
(nm, J=10,1, 2,8 I'u, 1H), 3,64-3,73 (m, 4H), 3,38-3,47 (M, 1H), 2,98 (axn, J=10,3, 8,5 I'y, 1H),
2,35 (t1, J=12,6, 3,2 'y, 1H), 2,23 (taog, J=7,9, 4,7, 2,9 'y, 1H), 1,99-2,10 (M, 2H), 1,33-1,56 (m,
2H), 1,07-1,20 (m, SH), 0,79 (1, J=7,5 T'u, 3H). MS: paccunrannas mnsi C37Hs603=618,76,
HalinenHas m/z =641,3 (M+Na").
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Coenunenne 6: x coemuHennto S (1,50 »skB. ckoppekrupoBaHHble, 4532 T
HECKOPPEKTUPOBaHHAs1/42,47 T CKOppeKTHpOBaHHAs) noOaBisu Tonyold (8 00.), 3atem S5 00.
pactBopurenss otroHsm npu Ta=55°C/130-60 mbap. Jobaemsumm Tomyon (2 06.), u 2 00.
pactBopurensi orrorsun pu Ta=55°C. Konuentpart pasbasmsuin TosyosnoMm (5,5 00.). TTocne
oxyaxnaenus 1o Ti=0-5°C nobasmsinu TpusTHnamuH (2,05 5kxB). Jobasmsnu ausTrnxnopdochut

(0,93 skB) mpu Ti=0-3°C B Teuenue 30 MUH K peakLIHOHHON cMeCH (9K30TepMHUUECKast PEaKLysl).
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Cmecy mnepememuBamu npu Ti=0°C B Tteuenme 30 wmmuH. Jl0OaBnsaM BTOPYIO MOPLHIO
mTuxiopdochura (0,13 skB) mpu Ti=0-5°C B Teuenune 10 mun. CMmece nepemMelnBaiu npu
Ti=0°C B teuenue 30 mun. JloOaBmsum TpeTpro mopuuio ausTrixyaopdocdura (0,09 3xB) npu
Ti1=0-5°C B Teuenue 7 mus. Cmech nepemernsanu npu Ti=0°C B reuenue 30 MuH.

Peakuunonnyro cmech ordunbTposbiBanu oT TBepabix BeliecTs (TEAXHCI) mpu Ti=1°C B
aTMocdepe a30oTa ¥ MPOMBIBAIN XOJOAHBIM TOJyosioM (3 00.). @unbTpar QuiabTpoBamu depes
yepe3 TOHKHH 0,2 MKM QUIBTPYIOINA HAKOHEYHUK. PuibTpar GuibTpoBail BTOPOH pa3 depes
ToHKHH 0,2 MKM QriibTpyromuii HakoHeYHUK. PuibTpar XpaHwiu B TedeHue Houu npu Ta=4°C
U 3aTeM (QWIbTPOBAIM B TpeTwii pa3 4epe3 0,2 MKM (PUIABTPYIOLIMI HAaKOHEYHHWK. PacTBoOp
¢dochuTa XpaHWIH B XOJOIUIBHUKE JJIS TIOCIEAYIOLIETO SKCIEPUMEHTA IO TIIMKO3HIHPOBAHHUIO.

Coenunenue 7: 126,41 r pacrBopa rauko3midocdura (33,1 mmons coenunenus 6, 1,28
5KkB.) momemanu B 500 mi konOy u 3arpyxanu 16,03 r coenunenus 4 (15,95 r, 25,78 mmonb) u
32 mu (2 06.) Tonyona. PacTBop KOHLEHTpUpOBAIX Ha poTopHOM ncnaputene npu Tj=50°C/100-
4 mbap, ynamsist 175 mn (~11 06.) tonyoma. IlonmyueHHbI B pe3ysbTaTe TBEPABIA OCTATOK
pactBopsu B 96 mut (6 06.) DCM u nepeHOCHITH B 3 -TOPIYIO KOJIOY.

Peaknuro  wHuUnmupoBanu  goGasinenmeMm 3,53 r (23,5 wmMmomb, 0,91 53kB.)
TpudropmeTancynppokucaorsl B Tederne 30 muH npu Ti=-30°C. Peakuuro nmpekpamany uepes
7,5 4, nobasysis 4,756 t (46,94 mmonb, 1,82 »kB.) NEt;. Peakunonnywo cmech (184,16 T
NpO3payHbIil OpaHXKeBbId pacTBoOp) xpanuin npu T=-20°C no nocnexayrome oOpabOTKH.

Cranusa 4
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Coenunenue 8: IlorameHHyl0 pEakUMOHHYIO CMECh, COAEPIKALIYK) COEOUHEHUE 7,
KOHIIEHTPUPOBaJIU OTrOHKOH 5 00. mpu Ta=55°C/600-100 mbap. Hobasmisuiu Tonyon (4 00.), ¢
nocnenyromum nodasiennem cmecu 23,1% NaCl pactsopa (2,5 06.) u 7,4% NaHCOs pactsopa
(2,5 00.). @a3el pazpmenmsuin, U BoaHbId cioit (AP 1#1, pH 9) moBTOpHO 3KCTparupoBau
tonyosioM (5 00.). O6beM oObennHeHHBIX oprannyecknx cioes (°P 1) onpenensiu pasHbiM 198
mi. °P 1 xoHmeHTpupoBaiu A0 oObema koHieHTpata 4,3 00. mpu Ta=58°C/200-79 mbap
otroHkoil 132 mn pactBoputens. KoHuenrtpar pa3dasisuin metanonoMm (3,5 00.) u mobasisuin
metmaneTat (1 06.). Hobasmsmu NaOMe 30% B MeOH (0,60 5kB), 1 eMKOCTb Jisi TOOABJICHHUS
npombiBay MetaHosioM (0,5 00.). PeakimonHyto cmech nepemernnBau 3 9 npu Ti=20°C.

PeakunonHyro cmech racuim n1o0aBjieHUeM YKCycHON kucioTel (0,60 5kB) B TeueHHe S
muH npu Ti=20°C, nonyuast pH 5-6. 5 006. pacTBoputens orronsum npu Ta=56°C/300-260 mbap.
Hobapnsimm stunanerat (2,5 00.) u 2,5 00. orronsnu npu Ta 58°C/200 mOap. lobamsiiu

stunanerat (5 00.), 23,1% NaCl pacteop (2,5 00.) u Boay (2,5 00.), 1 mocie nepeMenBaHus
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¢asel paznensim (-> AP 2#1 pH 6, °P 2#1). Bonnsrii cnoii (AP 2#1) moBTOpHO 3KCTparupoBain
stunaneratoM (3 00.) (> °P 2#2). O6benuneHHble opranudeckue ciou npomeisain 23,1% NaCl
pactBopoM (5 00.), n 00bem opraruyeckoro cyos (°P 3#1) onpenensnu paabM 180 M.

°P 3#1 xoHUeHTpupoBanu 10 oO0bema KoHIeHTpata 4,0 06. nmpu Ta=60°C/330-300 mOap
otroHkoii 116 mn pacrBoputens. Jlobapnsium 2-meTun-2-0ytanon (5 00.) mpu Tj=60°C (Bce emre
pactBop). 2,75 06. pactBopurens orrousu npu 1j=67°C/280-195 mbap, monyvas B pe3ybrare
CJIETKa MYTHBIN pacTBOpP.

PactBop HarpeBaimu no Ti=70°C B Teuenme 30 muH. PacTBOp 3areM oxnaxnmanu 10
KOMHATHOM Temreparypsl B TeueHue 100 mun. Haunnanoces ocaxaenue npu Ti npuOau3uTensHoO
33°C. Cycnensuro nepemeuruaiy npu Ti=20°C B Teuenue 85 muH. 3atem n00aBisiIN H-renTaH
(8 00.) mpu Ti=20°C B Teuenue 50 muH, u cycrneHsuto oxjaxaamu 10 Ti=10°C B TeueHue 25
MHUH H TepeMeIlnBaIM 3 4 NpU JaHHOW Temmeparype. PuuibTpoBanu cycneH3uio (2 MUH),
NPOMBIBAIM OCTATOK Ha (PUIBTpe cMmechio 2-meTm-2-Oyranon/H-rentad (0,7 00./1,4 00. mpu
10°C) u HakoHer| H-renTaHoM (3 00.), oxnaxaeHasM 10 Ti=10°C. Cymuian npogykT mpoayKT
Ha HyT4Y-QUIBTPE B BAKyyMe/a30T€ B TE€YEHHWE HOYH M 3aT€M HAa POTOPHOM HCIApUTENe TpHU
Ta=45°C B Teuenue ©6 4 10 cogepxkaHuss cyxoro Beca 9722%. 17,00 r
HeckoppekTupoBaHHast/ 16,527 r ckoppexruposanHas Ha [IMB (Y: 73,91%).

'H AMP (xnopodopm-d) & 7,23-7,43 (m, 17H), 5,90 (maT, J=17,2, 10,4, 5,8 T'y, 1H), 5,31
(nks, J=17,1, 1,5 I'u, 1H), 5,24 (nn, J=10,4, 1,3 I'u, 1H), 5,10 (7, J=3,3 'y, 1H), 4,59-5,01 (M,
OH), 4,53-4,58 (m, 2H), 4,44 (n, J=7,9 I'u, 1H), 4,00-4,12 (M, 2H), 3,83-3,94 (m, 2H), 3,71-3,82
(M, 4H), 3,68 (c, 3H), 3,32-3,35 (m, 1H), 2,34 (1T, J=12,2, 3,2 ', 1H), 2,20 (x, J=13,2 I'y, 1H),
1,91-2,05 (m, 2H), 1,40-1,60 (M, 3H), 1,16-1,30 (m, 4H), 1,12 (», J=6,6 'y, 4H), 0,92 (1, J=7,6
I'm, 1H), 0,81 (1, J=7,4 I'u, 3H). MS: Paccunrannas mist Cs7He1NO14=863,99; HalinenHas
m/z=886,4 (M+Na").
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Coenunenue 9: coenunenne 8 (25,00 r) pactBopsuiu B DCM (6 006.). PactBopurens (4
00.) orronsmu npu Tj=50°C/Bak. Jobasmsanu DCM (6 00.), u TOT e 0ObeM pacTBOPUTENS
otrrousum. JloGasmsmun DCM (6 06.), 1 TOT ke 00BbeM pacTBOpUTeNss OTroHsuTH. IIpo3paunslit
JKEeNTOBaThIi KOHLEHTpar paszdaBmwumu DCM (4 00.) u oxjaxpgamd OO0 TEMIEpaTyphl
OKpy:KarIei cpensl B atMocdepe azora. Jlobasmsum 2,6-nytuansa (1,8 skB). obasmsum 4-
MeO-tputunxnopun (1,03 3kB) TpeMsi MOpLUsIMH K PeakLMOHHONH cMecH U mpomsiBaiu DCM

(0,5 00.) n mepemernnBamy Npyu TEMIEPATyPE OKPYIKaroIIel cpeabl B TeueHue 1 4.
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Zarpyxanmu Boxy (3 00.), ¢ nmocnenyromuMm nodasnenuem Me-THF (6 00.), u 6 00.
pactBoputens orronsum. JloGasmsamun Me-THF (6 00.), u TO k€ KOJWYECTBO PaCTBOPUTEINS
orronsii. JloGasmsimu nmuMoHHyr0 kucnotry 15% Bec/Bec (3 00.), U cMecb MHTEHCHBHO
nepemermuBain. Da3pl pa3fessiIfn, U OPraHUYECKYro (pasy MPOMBIBAIN CMEChIO BOAbI (3 00.),
cosstHoro pactBopa (3 00.) u Hachim. BogH. NaHCOs (1 00.). ®a3sr pasnemnsiiu, u pH BogHOM
daspl u3mepsuin paBHOH 7. OpraHuueckyro (asy NPOMBIBAIHM IOJYKOHLIEHTPHPOBAHHBIM
BoxHbIM NaCl (6 00.), mony4as 140 mu opranuueckoi ¢assl.

PacTBOp mpoaykTa KOHIEHTpuUpoBaau A0 4 00. yAalleHHeM OTTOHKOW MPUOIU3UTETHHO
50 mn pacrBopuTtens npu Tj=45°C/250 mOap. Konuentpat Harpesanu no Ti=40°C u noGassiu
H-rentad (12 00.) B Teuenne 30 mMuH mpu TOH ke TemmepaType. [lonydeHHYIO B pe3yJibTaTe
cycnensuro HarpeBasu 10 Ti=60°C s paCTBOpPEHUSI KOPOK CO CTEHKH KOJIOBI M BBIIEPKUBAIN
IpU AaHHOI TemnepaType B TeueHue 25 muH. Cycnensuro oxjaxaanu 1o 20°C B TeueHue 2 4 u
nepeMeluBaId IpH JaHHOW TeMIlepaType B T€YeHHe HOYM. TBepHblii OCTATOK (HIIBTPOBAIU
yepe3 250 M1 mepeBepHyTyro dpurty P3. Octatok Ha (GuIbTpe MPOMBIBAIA METOYHHUKOM H H-
rentaioM (2,3 00.) u cymmnM B BakyyMe B arMocepe NMOTOKa a30oTa B TEUEHHE S5 4 U
JOMOJIHUTEIPHO Ha poTtopHOM wHcmapurene npu T1j=33°C B Teuenme Houm. 30,03 T
HeckoppekTupoBaHHast/29,89 r ckoppektupoBanHas Ha [IMB (Y 93,8% ckoppekTHpOBaHHBIH).

'H IMP (xnopodpopm-d) § 1H AMP (xnopodopm-d) casur: 7,09-7,47 (m, 28H), 6,76-
6,82 (M, 2H), 5,83-5,99 (M, 1H), 5,32 (mn, J=17,2, 1,5 I'u, 1H), 5,24 (nn, J=10,3, 1,4 'y, 1H),
4,77-5,00 (m, 4H), 4,44-4,75 (m, TH), 4,10-4,21 (M, 2H), 3,98-4,09 (M, 2H), 3,75-3,95 (m, 4H),
3,61-3,70 (m, 6H), 3,54-3,60 (m, 1H), 3,37-3,50 (M, 2H), 3,27-3,37 (m, 2H), 2,15-2,37 (m, 2H),
1,93-2,14 (m, 2H), 1,36-1,56 (M, 2H), 1,05-1,29 (m, 5H), 0,73-0,86 (M, 3H). MS: Paccunrannas
nis Ce7H77NO15=1136,33, Halinennas m/z=1158,5 (M+Na").

Cranus 6

o
My, ﬁﬁen
e |

kR - — -
‘ 4 BnO. 0 Coesd
’k -2 i
T ay) 4 %“W TN S A
ri ) " m,wﬁm """"En . o P ﬂw@‘zwe
Pl Oy ™ L 1B - - :
v AN Tt CTAOMA G ' e
rae & o o
Yel
2] 1t

T,
P & iz
fetel
Coenunenne 11: coemmuaenue 10 (40,03 r; 1 Bec) pactBopsiiu B DCM (4,5 006.).
Hobasnsimu DIPEA (2,3 5kB), u pacteop oxnaxnaanmu 10 Ti=-10°C. TpudropmerancynbhoHOBBIH
anrunpun (1,3 skB) 3arpyxamu npu Ti=-10°C B Teuenne 43 muH. KanenbHyr0 BOpPOHKY
npomeiBaii DCM (0,5 06.). TemHo-kopuuHeByr0 cmech mnepememuBanu npu Ti=-10°C B
teueHue 150 mun.
Peakunonnyro cmech racuin gobasneHueM 15% BopH. JMMOHHOH kHCHOTHI (4 00.) B

teyerne 25 muH npu Ti=-10°C-8°C. PacTBop HarpeBaiu 10 TeMrepaTypbl OKPYKarOLIe Cpebl.
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4,45 06. pactBopurenst orronstin npu Tj=45°C/600-280 mbap. dobasmsuu Tonyon (4 00.), u
dasel paspensiiu. Bomnayro a3y skctparumposanau ToiyoioM (3 00.), u oObeAMHEHHbIE
oprannyeckue (aspl mpombiBad Bomoil (3 00.), ¢ mOCIenyroIueid MNPOMBIBKON COJISTHBIM
pactBopoM (3 00.). Opranmueckyro a3y koHUeHTpupoBanmu 10 5,5 00. mpu Tj=45°C/250-55
MbOap otronkoit 155 mn pacrBoputensa. Pacteop mnpoaykra ¢unbrpoBanmn depe3 0,45 Mxm
HAWJIOHOBYIO MeMOpaHy M mpombiBaiu TonyosoM (0,3 00.), momydast B pe3ysbTaTe TEMHO
KOpHuHeBbIil pacTBop mpoxaykra (L°D poropueiM ucnapurenem: 33,56% Bec/Bec). 183,92 r
HecKoppekTupoBaHHasi/61,72 r ckoppektupoBanHass Ha [IMB (Y Ha oCHOBE CyXOil Macchl:
102,56%).

'H AMP (DMSO-d6) & 7,30-7,47 (m, 6H), 5,25-5,38 (m, 3H), 1,70-1,81 (v, 3H), 1,51-
1,69 (m, SH), 1,28-1,43 (m, 1H), 1,04-1,21 (M, SH), 0,76-0,99 (m, 3H). MS: paccuuTanHasi ajis
C17H21F505S5= 394,41, HaleHHAs m/z=417,0 (M+Na).

Coenunenue 12: coenunenue 9 (20,45 1, 1 Bec), okcun audytuionosa (IV) (0,37 sec/1,7
9KB), MeTaHoI (4 00.) u Tonyon (2 00.) kunsaTuiu ¢ o0paTHbIM XojoamIbHUKOM mpu T1=82°C u
nepeMelInBaIN MPU KUISTYEHHH ¢ OOpaTHBIM XOJIONUIBHUKOM B TeueHue 2 4. PactBopurens (3
00.) ynmamsmu otronkou mpu Tj=65°C/320 mbap). HoGasnsimm Tomyon (3 00.), m pactBop
nepeMeInBaIN MPH KUTSTYEHUH ¢ 00paTHBIM XOoNoamibHUKOM nipu Tj=82°C B Teuenue 75 MuH.
PactBopurens (4 00.) ymansmu orronkout mpu Tj=65°C/400-140 mbap. obasmsiu Tomyon (3
00.), u pactBoputelnb (3 00.) ynansmu orronkoi pu Tj=65°C/130 mbap). obassuu Tomyour (3
00.), u pactBoputens (3 00.) ynamsinu orronkoit npu Tj=65°C/105 mOap).

Aueronutpun (5 00.) nobasmsinu k koHueHTpaty npu Ti=20°C. JloOaBnsnn coeauHeHue
11 B Tonyone (2,25 3xB.; CA18-0119), ¢propun uesus (3,0 oxB.; F17-04152) u metanon (1,0 3xB).
ITonyuanu cmech Boabl (0,5 3kB) u aueronutpuia (0,5 skB). 1/4 nonydyennoro pacrsopa ACN
n00aBISUTH K PEaKIIMOHHOW CMeCH, KOTOPYIO 3aTeM nepemernnBany B Tedenue 1 4 npu Ti=20°C.
Jlobasmsimu Bropyro nopuuo pactBopa ACN, u cMech nepeMennBaiu B TEYEHUE CIEAYIOIIEro
yaca. DTO MOBTOpsuM eme naBa pasa. Ilocme noGaBneHus mnocnenner mopuuu ACN/Boma
peakunoHHYI0 cMech nepemernuBany 180 mun mpu Ti=20°C.

Cwmech racumu nodasnenuem 7,4% sogH. NaHCOs3 (4 00.) u nepememuBanu B TeueHue 50
muH npu Ti=20°C. JIpyxdasHyr cmech GuibTpoBanu dYepe3 cioi wnenura (2 Bec;
ypaBHOBELIEHHbIH 3apaHee 12 00. Tomyona). Ocratok Ha (puiabTpe MPOMBIBAIN TONYOJOM (3
00.). da3pl pasnensuii, U BOOHBIA CJIOW 3KCTparupoBaiu TojyosioM (3 00.). OObennHeHHbIe
opraHuyeckue cjion mnpombiBanu nonHackin. BogH. NaHCO; (5 00.). Opranwueckuii cioi
cyurmii Hax NaxSOg (2,0 Bec), NaxSO4 GuibTpoBBIBaIHM, U OCTATOK Ha (PHIBTPE MPOMBIBAIIN
tonyosioM (2 06.). 4-Metunmopdonus (1,0 skB.; F17-03830) nobasnsiiu Kk pacTBOPY MPOOYKTA.

PactBop xpanunu B TedeHre Houu npu 4°C.

Cranus 7
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Coeaunenue 13:  Opranumyeckyro  ¢asy, coaepkamyr  coenuHenue 12,
KOHIIEHTPUPOBAJH 10 5 00. Ha poTopHOM uctapurene mpu Ta=55°C/200-90 mbap. 3arpyskanu 4-
metunmopdommn (20 3x8) u DCM (8 00.). lobasnsian yKCycHbIH aHTUAPUA (8 5KB) H YKCYCHYIO
kucioty (2 skB.; F16-04758) npu Ti=20°C. Konly BakyyMHpOBaIM U MPOAYBAJIH a30TOM TPHU
paza. Jobaensm tpudenmndochun (0,05 sxB) u Pd[(CsHs)sPls (0,05 3kB), ¢ mocneayroumm
LIUKJIOM BaKyyMHPOBAHHS/TIPOAYBAHUS a30TOM. PEakIIMOHHYIO CMeCh TIepEMEITNBAIN B TEUCHNE
18 1 mpu Ti=20°C.

Peakuuto npekpamanu nodasineHueM Bonbl (5 00.) B TedeHne 20 MUH NpH TeEMIIEpaType
OKpy>karowmei cpeapl. Pas3pl pa3fesisiyid, U OPraHUYECKUN CJIOW MPOMBIBAJIM BOIH. JMMOHHOMU
kucyoroit 15%sec/Bec (5 00.). K opranudeckoii ¢ase nodasmsuin Hacei. NaHCOs (5 00.) u
metaHon (0,5 06.). CMech MHTEHCHBHO MEpeMeInBaid B TeueHHe 45 MHUH IpHU TemIeparype
okpykaromel cpenbl. Paspl pasmessuid, U OpraHUYecKyro (a3y NPOMBIBAJIH ABAKABI BOAOH
(xaxapiii pa3 5 00.) ¥ KOHLEHTPUPOBAIU HA POTOPHOM ucnapurene 10 7 00. npu Tj=50°C/600
mbap.

Cranus 8

Coenunenne 14: Konuentpar (140 mu), comepskammii coepmHeHue 13, 3arpykanu
metaHosioM (0,2 00.) u Bomoit (0,5 06.) m oxnaxnmamu go Ti=0-5°C. Cmecp TCA (3,0 3kB) u
DCM (1 06.) nonydanun u nobaBisuii K KoHUeHTpary B TeueHue 20 mmH mpu Ti=1-2°C.
PeakunOHHYIO CMeCh epeMELINBaIU IPU JaHHOW TeMIepaType B TedeHue 3,5 4.

Hacpim. Bona. NaHCO3 (5 00.) mobGammsuin k peakumoHHo cmecu mpu Ti=1-3°C B
TEUECHHUE 25 MUH, U CMECh HarpeBaJIM JO KOMHATHOM TemnepaTypbl. Da3bl pa3aessyiv, 1 BOJHYIO
¢azy skcrparuposasiu DCM (2 00.). O6benuHeHHbIE OpraHUYEeCKIe CJION MPOMBIBAIH BONOH (5
00.) u cymmtn Hag NaxSOg4 (1,5 Bec). NaxSO4 punbsrpoBanu u npomeisasii DCM (2 00.).
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Oumncrka: xpomarorpaduieckyro KoJoHKy 3arpyskanu 1548 r (10 Bec) cunmkarens (15
CM JIHUaMeTp, BbICOTa CJOs 22 CM) M ypaBHOBELIMBAIM dTHianerarom/rentanom 1:1. 582 r
pacTtBopa mpoaykra u3 craaus 6/7/8 (ucxomnHoe coemuHeHwe: 157,63 r) zarpyxaiu Ha Bepx
KOJIOHKM U mpeasapurenbHo saroupoBanu 15 ma DCM. Kononky saroupoBanu, cHadajia
npumensisi 60 00. (9,5 n) smoenta 1 (3tunauerat/rentan 1:1: mocne cObopa 1 n dpakumit
npoOMbIBKH cobupamu 19 dpakmmit 1#1-1#19 (0,5 n 06. xaxpas). Ilocme 3TOro smoeHT
3aMEeHsUTH Ha 3JII0eHT 2 (3Tmianerar/rentad 3:1), cobupanu nononbHUTENbHbIe Gpakiuu 1#20-
1#33 (1,0 1 06. kaxnas). @paxuu ananuzupoau TCX: myn 1: dpakuun 1#18-1#29 cobupanu
U KOHLEHTpHpOBaH, noiy4dast coenunenue 14 B Buge 80,88 r TBepmoro ocrarka, 98,15%a/a.
@pakuuu 1#15-1#17 cobupanu B Bune Broporo myina I, monydas BTOpyr MOPLUIO COSTUHEHUS
14 B Bune 9,98 r TBepmoro ocratka, 67,1% a/a.

AsbTepHaTHBHasi ouncTka: Biotage kaptpumxk (40 kr cunukarens, Tuna KP-Sil Flash
400L) pammanbHO CkuManu B pyOamke ¢ 2-mpomnanoinoMm (10 j) u 3ateM ypaBHOBEIIWBAJIN
rentaioM (94 1) um 3arem 1:1 renraw/EtOAc (98 n). HeoummenHoe coenuHenune 14 B
tonyone/DCM (12,319 xr HeckoppektupoBaHHasi/3,308 Kr CKOpPpEKTHpPOBAaHHAs) 3arpyskajiu B
HyTY-QUIIBTP W TEPEHOCHIM C TIOMOLIBIO a30Ta Ha KOJOHKY. Hytu-QumpTp mnpombiBamu
HeOonmpmnM oObeMoM nuxyopmerada (0,5 1) M TPOMBIBOYHBIN PAacTBOP TNEPEHOCHIN Ha
kooHKy. Komonky smonpoBamu 264 n 1:1 renraw/EtOAc, ¢ mocnenyrommmu 260 1 1:3
renrad/EtOAc. Ctamuio OYUCTKH TOBTOPSUTM C JOMOJHUTENbHBIMEH 12,234 Kr HECKOpp.
coenuHenus 14 B Tonyone/DCM.

Bce ¢pakumu, comepxkamue —coemuHenue 14, coOupanu, OOBENUHSIN U
KOHLIeHTpupoBaiu B 160 1 smanupoBaHHoM peaktope npu Tj=60°C/242-156 mOap no 12 o0.
KoHueHTpar nepeHoCHIN B €eMKOCTD JUTs JOOABJIEHUsI, U U3MEPSIIH, 4TO 00beM paseH 71 Ji.

PacTBOp mepeHOCHSIM B peaTKOp M JOMOJHUTENIbHO KOHLEHTPUPOBAIM A0 S5 00. mpu
Tj=60°C/176-170 mbap. 2-ITponanon (36 L) 3arpy:xanu uepe3 eMKoOCTb st nodasieHus, u 30 1
pactBopures yaansuiu orronkoit mpu Tj=60°C/185-120 mbap. 3arpy:xanu 2-npomnanon (24,5 1),
u 20 5 pactBoputens ynausuiu otroHkod mpu Tj=60°C/120-93 mbGap. 3arpyskaiu 2-mpOmaHos
(20 ), u 25 1 pacTBOpUTENS yAANSIM OTTOHKOH pu 60°C/98-90 mbap.

PeakunoHHy0 cMmech mepememnBaiy B TedeHue npudmmsurensio 1 4 mpu Ti=55°C u
3aTeM BHOCWIJIM 3aTPaBKy KpHUcTajuimdeckoro coenuHeHust 14 (1 r) (3aTpaBOYHBIE KPHCTAJUIBI
MOJKHO MOJTy4uTh AoOaBieHneM oOpasia coenuHeHus 14, moayd4eHHOro mocie Xpomarorpaduu,
K 2-TIpOTAaHOJIy M TEpPEeMELIMBaHUEM IO TOr0, Kak OyZer HaOMoNaThCs KPHUCTAJLIH3ALMIO).
Peakunonnyro cmech oxnaxkpanu 1o Ti=1,7°C B TeueHue 4 4 U mepeMeIIMBaIM MPH TAHHOU
temneparype B TedeHue 8,5 4. IlomydeHHyr0 B pesynbTraTe CyCHEH3UK) NEPEHOCHUIN HAa HyT4-
¢bunsTp 1 punbTpoBanu B ML-0apaban. Peakrop npombiBaian MaTOYHBIM pacTBopoM (14 L).

B peakrop 3arpyxamu 2-mpomanon (10 n) m oxnaxgamu nmo Ti=1,7°C. IlpomsIBKy
nepeHocwn Ha HyTd-QuiabTp u ¢uibrpoBasm B ML-6apaban B Teduenmne 2,5 4. OCTaTok Ha
¢uapTpe CymmM B Te4eHHe 3 NI B BaKyyMe W MOTOke a3orta. Ilpoaykr m3miekanu. 2,246 kxr
HecKoppekTupoBaHHasi/2,241 kr ckoppekrupoBaHHas Ha IIMB (Y OTHOCHTENBHO CyXOil Macchl:

70,9% u3BJIEUEHHE).
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'H AMP (xnopopopm-d) § 7,20-7,45 (m, 24H), 5,66 (1, J=6,8 ', 1H), 5,14-5,25 (m, 2H),
5,05 (m, J=8,4 I'u, 1H), 4,69-5,01 (m, 7H), 4,61 (n, J=11,4 TI'u, 1H), 4,35 (an, J=10,6, 3,0 I'Ly,
1H), 3,95-4,12 (m, 3H), 3,76-3,87 (M, 2H), 3,59-3,74 (m, 7TH), 3,41 (T, J=4,7 T'y, 1H), 3,29 (T,
J=9,6 I'y, 1H), 3,08-3,21 (M, 1H), 2,66 (nn, J=9,5, 2,2 T'n, 1H), 2,29 (1, J=12,6, 3,1 'y, 1H),
2,13 (n, J=12,7 'y, 1H), 1,91-2,08 (M, SH), 1,36-1,81 (M, 13H), 0,99-1,31 (M, OH), 0,72-0,98 (M,
5H). MS: paccuurannas mist Ce1H79NO15=1066,28, Hatinennas m/z=1088,5 (M+Na).

3aTpaBOYHbIE KPUCTAJUIBI COeAMHEHHUsT 14 MOXKHO MOJYYUTh NOOABICHUEM COETUHEHUSI
14, mony4eHHOro mocje xpomarorpaduu, K 2-IpONAaHONY U MEPEeMEIIMBAHUEM O TOTrO, Kak
OyzneT HaOMIOIATHCS KPUCTAJITH3ALIHS.

Cranus 9
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Coenunenue 15: k coenunenuro 14 (5,03 r; 1 Bec, CA18-0480) nodaBnsim 2-nponaHoI

.
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(15 06.), Bomy 0,5 06.) u THF (2,5 06.). Cycnensuto HarpeBanu a0 Ti=30°C, mony4asi pacTBOp.
Hobasnsmm Pd/C 10% 0,2 Bec; F15-01378) u 2-nponanon (3 00.), u cMech nepeMeInnBaii B
arMocdepe Bogopozaa npu atmochepHoM aasneHnn u 1j=37°C B Teuenne 7 4. Jlera3supoBaHHYIO
Boay (1,5 06.) mobapnsian k peakIMOHHON CMeCH, U TuApupoBaHue npononkamu npu Tj=37°C/1
Oap B Teuenue 17 u. JloOaBnsanu nerasupoBanHyro Boay (2 00.), U rUAPHUPOBAHUE MPONOIIKAIN B
BBILIEYKA3aHHBIX YCJIOBUSAX B TE€UEHHE CIEAYIOIMX 7 4. PeaklinOHHYIO0 CMeCh NepeMeIlnBaIl B
TedyeHue Houu B atMocdepe Bogopona npu Tj=37°C/1 Gap.

ATtmocdepy Bomopona 3aMeHsutn a30ToM U noGasisi TBepAbiii NaHCO;3 (0,05 3kB) u
Bony (2 00.). Peakumonnyto cmech (uiubrpoBamu npu 30°C uepe3 0,45 MKM HaHJIOHOBYIO
MeMOpaHy, ¥ OCTaTOK Ha (UJIbTpe MPOMBIBAIM cMechio 2-mporanona (3 00.) u Boasl (1 00.).
OObenuHeHHbIe (QUIBTPAThl KOHLEHTpHpoBamM nocyxa mnpu Tj =35°C/Bak, mnony4as B
pesynbrate 4,80 T TBepaoro marepuana. TBepablii OCTATOK pacTBOpsuid B cMecu Bogbl (0,2 00.)
u THF (3 00.), mony4asi mpo3padHbIii pacTBOP.

Wzonpormnanerar (25,5 00.) oxnaxganu no Ti=0°C u pactBop mpoaykrta 100aBIsUTH
gyepe3 KareslbHY0 BOPOHKY B TeueHune 55 muH mpu Ti=0°C. KamnenbHyt0 BOPOHKY HPOMBIBAIIN
cmechro Bozbl (0,1 06.) u THF (0,3 00.). Cycnen3uto GpuibTpoBaiiu Mocie MepeMelTnBaHus B
teuenne 80 mmuH npu Ti=0°C. Ocratok Ha ¢unbrpe npombBaan MTBE (3 00.), u mpoxykr
CYyUIMJIM B BaKyyMeé M TNOTOKe a30oTa B TedeHue Houd. 3,10 r HeckoppekrupopanHas/3,08 r
Cxoppexruposannas Ha [IMB (Y, ckoppextuposanssiii Ha [IMB, 92,66%).

'H SIMP (400 MI'uy, DMSO-d6) § 4,61-4,83 (m, 2H), 4,08-4,26 (m, 3H), 3,98 (n, J=8,6
I'u, 1H), 3,80 (c, 1H), 3,29-3,57 (M, 10H), 3,19-3,28 (m, 1H), 3,06 (T, J=9,5 'y, 1H), 2,34-2,47
(m, 1H), 2,22 (n, J=12,7 I'y, 1H), 1,91-2,04 (M, 1H), 1,71-1,89 (m, SH), 1,34-1,69 (m, 8H), 0,68-
1,31 (m, 13H). MS: paccuurannas mist C33HssNO15=705,79, naiinennas m/z=728,4 (M+Na).
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ITPUMEP 2: PEHTTEHOBCKUH AHAJIM3 MOHOKPUCTAJIJIOB ConbBaTa 5TaHoNA
coenuHeHus 8

AOCONMIOTHYIO CTPYKTYpYy COJbBaTa 3TaHONA COEAMHEHHs 8 ompenensim crocodbom
PEHTIeHOBCKON ANPPaKLK MOHOKpUCTAILIOB. KpucTanisl monyyaau CleayoLuuMy ClIoco0amu:

Coenunenue 8 (10 mr) pactopsnu B 3Tanose (100 M) B 2 MJI IPO3pavyHON CTEKIISTHHOM
npobupke u nobaBisin aBe Karui Boxel (mpubmmsurensHo 20 Mki). JlaHy0 mOpOHpKY
3aKpPBIBAJIN KPBIMKOH 1 OCTaBJsLU cTosTh npu S°C. Heckosbko aHel crycTs ObLJIO OTMEUEHO,
YTO TMOA MEHHUCKOM PacTBOPA BBIPOCIH OYEHb OOJbINNE CTePKHEOOPa3HbIe KPUCTAILIBI, KOTOPBIE
OKa3aJIUCh MOAXOMSIINMMHU ISl MCCIEAOBAHUSI CIIOCOOOM  PEHTTE€HOBCKOH MU pakuuu
MOHOKPHCTAJIJIOB.

SXRD ananmu3 nposomwin Ha audpakromerpe Agilent Technologies (Dual SC°urce)
SuperNova ¢ TpuMeHeHHMeM MoHOXpomaruueckoro m3mydenus Cu Ka (A=1,54184 A).
HudpakTomerp ObUT OCHAIlEH HU3KOTeMIiepatypHbiM ycrpoiictBoM oxford Cryosystems,
MO3BOJBIFOIUM MPOBOIUTH cOOp maHHBIX mpu Temnepatype 120(1) K, u kpucramn 3akirovaiy B
3aIUTHBIA CJIOH mapaTtoHoBoro macia. CoOpaHHbIE NaHHBIE ObUIM CKOPPEKTUPOBAHBI C YUETOM
3¢ (eKTOB MOTJOMEHNsT HAa OCHOBE HWHTErpUpoBaHHMs l[aycca 1O MOAENH MHOTOTPaHHOTO
KpHCTaJla, pEealn30BaHHOW Kak dacTh mnporpammHoro makera CrysAlisPro (Agilent
Technologies, 2014).

Crpykrypy paspemann npsmbiMu criocodamu (SHELXS97) u ¢opMupoBaiiu MoJHBIM
yTouHeHHeM HauMeHblnx kBaapatoB Ha F (SHELXL97) ¢ untepdeticom uepe3 mporpaMMHbIi
naker OLEX2. U3o0paxenus nomydanu tak uepes OLEX2. Cmompu Sheldrick, G. M. Acta
Cryst. Sect. A 2008, 64, 112; Dolomanov, O. V., Bourhis, L. J., Gildea, R. J., Howard, J. A. K,
Puschmann, H. J Appl. Cryst. 2009, 42, 339-341.

JlanHble coOMpany, pa3pelaiy U YTOUHEHbl B pOMONYECKONW MPOCTPAHCTBEHHOM IpyIiIe
P21212), u Obl1 mpoBeneH MoOWCK Ooiee BBICOKOH METPUUECKOH CHMMETPHH C NPUMEHEHHEM
nporenypst ADDSYMM PLAT®N, HO He yAanoch OOHApYKUTh KaKyl-THOO cCUMMETpuro Oosee
BbIcokoro mopsinka. Cmotpu Le Page, Y. J. Appl. Cryst. 1987, 20, 264; Le Page, Y. J. Appl.
Cryst. 1988, 21, 983; Spek A. L., Acta Cryst. 2009, D65, 148.

Bce HEBOOpONIHBIE aTOMBI pacrojaraid Ha kapte Dypbe, U UX MOJOKEHHUS YTOUHSIH
nepes OMHCAHWEM WX TEIUIOBOIO IBM)KEHHUS BCEX HEBOAOPOIHBIX aTOMOB AaHMU3OTPOMHO. B
CTPYKType OJHA TMOJHAs, KpuCTAaIorpaduueckd HesaBUCHUMas (opMysibHAsE eAMHULA
coenuHeHns: 8 Obuta OOHapykeHAa B ACUMMETPUYECKOW sYeiiKe BMeCTe C OIHOH IMOJHOCTHIO
3aHATON MOJIEKYJIOW 3TaHoMa. B MoOJjeKyse HCXOOHOrO COENMHEHUs 8 OTMEUeHbl Y4YacCTKH
HEYMOPSIOUYEHHOCTH MO OeH3mwibHbIM Kojblam C27 > C32, C34 > (C39 u C41 > CA46,
YTOYHEHHBIE KaK kecTkue mecTuyroibHukn (AFIX66) ¢ 3acenennoctbio 62:38, 68:32 u 53:47,
coorBercTBeHHO. KoHueBoe BuHmioBoe miedo C7 > C9 alloc 3ammuTHONW Tpynmbl Takke
OKa3aJIoOCh HEYIOPSIIOYEHHBIM H YTOYHEHHBIM C 3aceleHHOCThIO 50:50 ¢ (uKCHpOBaHHBIMU
nminamu cesizedt (DFIX) 1,54 A ¢3.c.0. 0,01 ansa C7-C8 u 1,40 A ¢ 5.c.0. 0,01 amsa C8-C9.

Bce atombl Bomopozma pasmelanyd B PacUYETHBIX MO3MLMUSAX C NPUMEHEHHEM MOJENH

«Hae3gHUKa» ¢ pukcupoBanHbiM Uiso B 1,2 pasa ans Beex rpynn CH, CH> u NH u B 1,5 pasa
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ans Beex rpynn CHs u OAH.

Bbijio 00Hapy keHO, 4TO caMblii BLICOKHiT ocTaTouHbIi ik Pypbe cocTaBnser 0,56 e A3,
npubmsurensio 0,92 A or C26, u camoe riybokoe otepere ®ypbe cocrasnser -0,24 e A3,
npubusutensHo 0,94 A or O8.

Kpucranauueckne nanubie 1 CiHerNOi1s (M =910,05 r/mMonb): MOHOKJIMHHAs
npocTpaHcTBeHHas rpymma 12 (Ne 5), a=22,606 A, b=8,657 A, ¢=24,51470(1) A, B=90,35,
V=4797,44(2) A3, Z=4, T=120(10) K, w(CuKa)=0,765 mm™, Dcalc=1,257 r/cm’, usmepeno
439372 otpaxenuii (7,212° < 20 < 152,404°), 9977 ynukanbHbIX (Rin=0,0574, Rsigma=0,0142),
KOTOpbIe MPHUMEHSUTM BO Bcex pacuerax. Koneunast Ry cocraBimsuia 0,0467 (I > 20(1)), u wR»
coctasiisiia 0,1279 (Bce naHHbIe).

CtpykTypHBIE OCOOEHHOCTH COJNbBAaTa STaHONA coequHeHHs 8. PasMepsl 3JieMeHTapHOI
STYEHKH COOPAHHOH CTPYKTYPBI OKA3aJIUCh CIICAYO MU

IIpocTpancTBeHHas rpyma; MOHOKIUHHAS /2

a=22,606(1) A 0=90°

b=8,6568(1) A B=90,345(1)°

c=24,5147(1) A y=90°

06beM=4797,44(2) A3

7=4,7 =1

beuto  OoOHapykeHO, HYTO acUMMETpHYecKas s4eiKka COAEPKUT OJHY IOJHYIO
(bOpMyJIBHYIO €AMHHULY COENUHEHHS 8 U OTAENbHYIO 00JacTh 3JIEKTPOHHOM INIOTHOCTH, KOTOpast
HaOJII01aeMO YTOYHSAETCS KaK OJ/HA TIOJHOCTBIO 3aHATAsi MOJIEKyJIa STaHOJA.

OxoHuaTebHbIE TAaPAMETPbl YTOUHEHHS ObLTH CIENYIOLUMHU:

Ri [1> 206(1)]=4,67%

GOOF (xauectBo anmpokcumarmun)=1,051

wR> (Bce nanubIe)=13,20%

Rin=5,74%

[MapameTp @mrka =-0,07(4)

B Tabnuie 1 moka3aHbl OTHOCUTENIbHbIE ATOMHbIE KOOpAUHATHI (X 10%) U 3KBHUBaJIEHTHbIE
M30TPOMHBIE mapaMeTpsl cmemenus (A2x10%) mma compBaTa 3TaHONA KPUCTAJITHYECKOTO

coequuenue 8. Us ONpenensioT kak /3 ciena oproronansaoro Uy TeH3opa.

Tabnuma 1
ATom X y z U(3kB)
Cl 1020,1(10) 1809(3) 6042,6(9) 27,3(5)
N1 848,1(9) 1878(3) 6612,4(9) 31,5(4)
01 1879,4(7) 1648,9(19) 5449,9(6) 26,4(3)
C2 765,7(10) 373(3) 5760,1(10) 30,3(5)
02 272,2(14) 4033(3) 6550,9(11) 68,0(8)
C3 997,1(11) 262(3) 5179,1(10) 30,8(5)
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03 488,6(10) 2921(3) 7361,5(9) 48,7(5)
C4 1668,6(11) 231(3) 5214,2(10) 28,6(5)
04 816,3(8) 1557(2) 4862,2(7) 34,5(4)
Cs5 1694,8(10) 1826(3) 5997,4(9) 25,0(4)
05 135,4(8) 421(3) 5744,9(8) 37,5(4)
C6 517,7(13) 3032(4) 6811,2(13) 43,1(6)
06 2586,4(9) -173(3) 4714,3(9) 42,7(4)
C7A 151(6) 4235(13) 7633(4) 39(2)
C7B 69(9) 3825(17) 7609(7) 69(5)
07 1886,9(7) 3277,2(19) 6170,8(7) 26,1(3)
C8A 44(3) 3533(10) 8198(3) 49,6(16)
CSB 312(7) 4471(18) 8122(5) 128(7)
08 3503,1(17) 4367(4) 7880,4(9) 78,3(10)
C9A 220(8) 4500(20) 8624(6) 106(7)
C9B -43(11) 4150(20) 8576(6) 151(11)
09 3490,7(10) 1857(3) 7690,0(9) 49.7(5)
C10 1967,5(12) 71(3) 4665(1) 34,9(5)
010 2620,5(7) 4869(2) 5432,9(6) 27,5(3)
Cl1 2516,6(10) 3413(3) 6242,9(9) 25,9(4)
011 1787,6(7) 6451(2) 5294,8(7) 28,5(3)
C12 2697(1) 4980(3) 6013,0(9) 26,3(4)
012 3080,4(8) 5459(2) 4480,2(8) 37,7(4)
C13 3346,6(10) 5385(3) 6152,9(10) 31,5(5)
013 2129,3(9) 4897(2) 3731,8(7) 38,9(4)
Cl4 3470,3(12) 5190(3) 6766,6(10) 34,9(5)
014 1244,3(8) 6617(2) 4234.3(7) 35,1(4)
C15 3318,9(11) 3558(3) 6957,4(10) 32,0(5)
Cl6 2660,9(11) 3237(3) 6848,7(9) 30,3(5)
C17 3450,3(13) 3335(4) 7554,9(11) 42,1(7)
C18 3603,8(18) 1553(7) 8265,9(16) 74,8(14)
C19 3536,6(13) 7000(4) 5958,5(13) 42,2(6)
C20 3208,5(17) 8348(4) 6208,5(15) 53,3(8)
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C21 2384.2(11) 6196(3) 5170,2(10) 28,0(5)
C22 2483,7(11) 5966(3) 4557(1) 29,9(5)
C23 2051,5(12) 4807(3) 4310,0(9) 31,8(5)
C24 1415,7(11) 5178(3) 4477,9(10) 31,1(5)
C25 1388(1) 5259(3) 5097,4(10) 28,6(5)
C26 3393,2(17) 6281(5) 4066,6(16) 57,5(9)
C27A 3970(3) 5486(8) 3972(2) 42,2(15)
C32A 4008(3) 4344(8) 3575(2) 49,9(15)
C31A 4531(4) 3521(3) 3511(3) 66(2)
C30A 5016(3) 3840(10) 3843(3) 63(3)
C29A 4978(3) 4981(10) 4240(3) 65(2)
C28A 4455(3) 5805(7) 4305(2) 52,8(17)
C27B 4014(7) 5560(20) 4121(9) 90(9)
C32B 4043(7) 4310(30) 3767(7) 83(8)
C31B 4572(9) 3510(30) 3702(8) 95(9)
C30B 5074(7) 3970(30) 3990(10) 88(9)
C29B 5045(8) 5230(30) 4344(10) 103(10)
C28B 4515(9) 6020(20) 4409(11) 133(13)
C33 1952,1(18) 3542(4) 3445,7(12) 49,5(8)
C34 1926,4(15) 3918(4) 2848,9(11) 46,2(7)
C35B 2308(3) 3372(3) 2450(2) 79(5)
C36B 2235(5) 3836(12) 1911,1(18) 156(16)
C37B 1781(5) 4846(12) 1770,8(18) 118(9)
C38B 1399(4) 5392(10) 2170(4) 93(5)
C39B 1472(2) 4928(7) 2709(3) 61(4)
C35A 2248(6) 2895(17) 2538(5) 95(5)
C36A 2301(8) 3165(15) 1979(5) 107(7)
C37A 2048(3) 4387(10) 1727(3) 39,8(17)
C38A 1670(4) 5287(10) 2033(4) 51(2)
C39A 1631(5) 5077(11) 2593(4) 58(3)
C40 720,5(14) 6567(4) 3925,1(15) 52,3(8)
C41 701,8(15) 7830(3) 3514(1) 46,2(7)
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C46B 190,8(15) 7789(3) 3196,2(18) 60(2)
C45B 100(2) 8893(10) 2793(2) 107(5)
C44B 521(4) 10038(7) 2707(2) 87(4)
C43B 1032(4) 10078(6) 3025(3) 98(4)
C42B 1122(3) 8974(6) 3428,2(19) 106(5)
C42A 1291(4) 8532(9) 3391(4) 29,0(16)
C43A 1337(4) 9824(12) 3042(4) 36,5(19)
C44A 829(4) 10348(13) 2788(5) 42(2)
C45A 311(4) 9670(13) 2857(4) 38(2)
C46A 268(5) 8488(10) 3226(4) 372)
C47 783,8(11) 5647(3) 5315,3(10) 32,7(5)
015 3306,9(11) 2235(3) 5120,2(12) 54,0(6)
C438 3818(2) 2058(6) 4839(3) 86,9(16)
C49 4080,4(18) 525(6) 4906(2) 70,8(11)

B Tabmuue 2 moka3aHbl aHU3OTPONHBIE Mapamerpsl cvmemenus (A2x10%) nns conbBarta

3TaHONA KpHUcTamaudeckoro coeauHeHus 8. Ilokaszatens koapduuueHTa aHU30TPOIHOIO

cMeleHus npuHuMaet Bun; -2m’[h?a*?U+2hka*b* U+ . ].

Tabmuua 2
AToM Un U2 Uss Uzs Ui Uz
Cl | 26,1(10) 25,0(11) 30,7(11) 43(9) -0,6(8) -0,1(9)
NI | 31,209 30,6(11) 32,6(10) 6,1(8) 3,8(8) 0,8(8)
o1 | 29,97 21,1(8) 28,2(7) -2,6(6) -0,2(6) -3,9(6)
c2 | 26,8(10) 26,9(12) 37,1(12) 6(1) -4.7(9) -5,0(9)
02 | 86,6(18) 51,8(15) 66,0(15) 19,2(13) 30,2(14) 35,0(14)
Cc3 | 35,5(12) 21,9(11) 35,0(11) 3,3(9) -6,7(9) -5,9(9)
03 | 53,4(12) 48,9(13) 43,8(11) -8,5(10) 9,3(9) 3,3(10)
c4 | 34,7(11) 18,5(11) 32,6(11) -2,7(9) -2,9(9) -2,7(9)
04 | 35209 30,7(9) 37,3(9) 7,0(7) -10,5(7) -6,9(7)
C5 | 25,6(10) 20,9(10) 28,4(10) 0,2(8) -0,3(8) -2,2(8)
05| 263(8) 44.1(11) 41,6(9) 12,4(9) -5,2(7) -7,1(8)
C6 | 44,1(14) 39,4(15) 45,9(15) 2,0(12) 11,6(12) 0,3(12)
06 | 43,9(10) 35,1(10) 493(11) -8,909) 8,3(8) -1,0(8)
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C7A|  66(6) 17(5) 34(3) -5(3) 15(3) 4(4)
C7B|  81(7) 31(8) 94(8) 31(5) 23(5) -12(5)
07 | 25207 22,0(8) 31,0(8) -3,3(6) 0,6(6) -1,1(6)
C8A|  56(4) 59(5) 34(3) -3(3) 2(3) 14(3)
C8B| 180(17) 113(12) 93(9) -41(9) -31(10) 87(12)
08 137(3) 67,9(18) 30,4(10) 2,5(11) -143(13) | -56,6(19)
CoA| 123(11) 134(13) 60(7) -55(8) -37(8) 81(10)
COB| 270(30) 119(13) 67(9) 49(9) 89(13) 116(16)
09 | 51,0(12) 54.8(14) 43,1(11) 17,2(10) -9,9(9) -6(1)
Clo| 43,3(13) 26,9(13) 34,6(12) -5,6(10) 1(1) -2,7(10)
010| 31,4(8) 24,0(8) 27,1(7) -0,4(6) -0,1(6) -0,6(6)
Cll| 23,910 252(11) 28.,7(10) -0,8(9) -0,8(8) -1,9(8)
O11| 29,1(8) 23,8(8) 32,6(8) 2,2(7) -1,2(6) -1,1(7)
c12| 28,9(10) 25,0(11) 25(1) -1,5(8) -0,2(8) 3,309)
012] 39,809 34,4(10) 39,1(9) 8,9(8) 11,3(7) 4,1(8)
C13| 28,0(11) 32,8(13) 33,7(12) 1,9(10) -1,409) -7,1(10)
013 | 59,9(12) 28,6(9) 28,3(8) -3,1(7) 2,9(8) -7,7(9)
Cl4| 36,6(12) 34,9(14) 33,1(12) -0,3(10) -5,8(9) -10,6(10)
014 | 41,009 25,7(9) 38,3(9) 3,8(7) -9,7(7) -5,1(7)
c15| 31,3(11) 34,6(13) 30,0(11) -0,3(10) -3,49) -5,4(10)
Cle6| 323(11) 31,1(12) 27,6(11) 0,6(9) -1,6(9) -6,2(9)
C17| 40,9(14) 50,1(17) 35,3(13) 7,6(12) -8,7(10) -21,2(13)
C18 59(2) 108(4) 58(2) 49(2) -24.7(16) -38(2)
Clo| 385(13) 40,9(15) 47,0(15) 8,2(12) 6,2(11) -16,0(12)
C20 63(2) 33,4(15) 58,0(18) 2,5(14) -10,5(15) | -16,7(15)
c21| 316(11) 21,5(11) 30,8(11) 0,0(8) -0,2(9) -1,4(9)
c22| 354(12) 23,8(11) 30,4(11) 0,9(9) 2,5(9) 0,0(9)
C23| 44,8(13) 22,8(11) 27,8(11) -0,2(9) 2,3(9) -2,4(10)
C24| 395(12) 22,4(11) 31,3(11) 1,2(9) -4,9(9) -5,5(9)
c25| 31,9(11) 22,1(11) 31,7(11) 1,3(9) -1,909) -3,2(9)
C26| 59,5(19) 45.8(19) 67(2) 14,7(16) 18,5(16) -1,9(15)
C27A|  42(4) 43(4) 42(2) 7(2) 10,7(19) -4(3)
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C32A]  53(3) 52(3) 45(4) 3(3) 13(2) -6(2)
C31A|  72(5) 62(4) 65(5) 0(3) 33(4) 2(3)
C30A|  46(5) 74(5) 83(6) 5(4) 22(4) 8(4)
C29A|  41(3) 66(5) 88(5) 9(4) 5(3) 9(3)
C28A]  57(5) 40(3) 62(3) -1(2) 15(3) -13(3)
C27B|  48(12) 56(12) 170(20) 42(13) 46(12) -12(9)
C32B|  51(8) 130(20) 78(15) 15(14) 6(9) -21(10)
C31B|  56(11) 130(20) 96(17) -55(15) 28(10) -6(10)
C30B|  34(7) 139(19) 92(14) -52(13) 22(7) -23(9)
C29B|  49(10) 97(16) 160(20) -40(15) 28(11) -29(10)
C28B| 52(11) 81(15) 270(40) -66(18) 10(15) -25(10)
C33 81(2) 30,6(15) 36,9(14) -9,3(12) 2,1(14) -8,2(14)
C34| 61,2(18) 45,6(17) 31,9(13) -7,8(12) 2,7(12) -17,0(14)
C35B|  109(9) 82(9) 46(6) -38(6) 34(6) -47(8)
C36B| 310(40) 127(19) 35(8) -25(10) 23(13) -140(20)
C37B| 169(18) 159(19) 26(5) -17(8) 27(8) -102(15)
C38B| 138(12) 91(9) 49(6) 19(6) 25(7) -62(9)
C39B|  86(7) 57(6) 39(5) 17(4) -7(5) -36(5)
C35A]  145(12) 94(9) 46(4) 17(5) 14(6) 70(9)
C36A|  194(15) 89(9) 38(4) 14(5) 27(6) 90(11)
C37A|  53(4) 38(3) 28(4) -7(3) 10(3) 6(3)
C38A|  56(4) 42(4) 56(5) 12(3) 24(4) 15(3)
C39A]  95(6) 35(4) 46(4) 10(3) 23(4) -9(4)
C40 | 42,0(14) 50,6(18) 64,0(19) 22,7(16) 193(14) | -14,1(14)
C41 74(2) 34,6(15) 30,0(13) -1,8(11) -9,2(13) 7,4(14)
C46B|  41(3) 81(6) 59(4) 33(4) 12(3) 23(4)
C45B|  56(5) 177(12) 90(7) 90(8) 26(4) 51(6)
C44B| 135(12) 71(7) 56(6) 28(5) 16(7) 55(8)
C43B| 199(13) 41(5) 54(4) 16(4) -55(8) 37(7)
C42B| 219(14) 47(5) 50(4) 20(4) 67(7) -65(7)
C42A]  36(3) 11(3) 40(4) 4(3) -4(3) 6(3)
C43A|  45(4) 32(4) 32(4) 10(3) -19(3) 10(3)
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C44A]  46(5) 39(5) 41(5) -7(4) 21(4) 26(4)

C45A]  41(5) 45(6) 29(4) -3(4) -5(4) 18(4)

C46A|  48(4) 29(5) 34(4) 303) 2(3) 14(4)
ca7| 32,4(12) 29,2(13) 36,5(12) 4,8(10) -0,7(9) -1,5(10)
015| 49,3(12) 36,8(12) 75,9(16) 4.3(11) 8,4(11) 7,8(9)
C48 60(2) 53(2) 148(5) 11(3) 38(3) -3,2(19)
c49| 50,2(19) 69(3) 94(3) -7(2) 14,1(19) 16,1(19)

B Ttabmune 3 mokasaHbl JJIMHBI CBSI3eH MAJISI COJbBATAa STAHONA KPUCTAJUIMYECKOTO

coequHeHus 8.

Tabmuma 3

ATom Atom Juna/A ATom ATom Jlauna/A

C1 N1 1,453(3) C4 C10 1,516(3)

C1 C2 1,533(3) Cs 07 1,395(3)

C1 Cs 1,530(3) 06 C10 1,419(3)
C7Aa C8A 1,532(9) 07 C11 1,438(3)
C7Bb C8B 1,478(12) 08 C17 1,203(4)
C8Aa CoA 1,394(11) 09 C17 1,324(4)
C8Bb Co9B 1,402(13) 09 C18 1,457(4)
C27Aa C32A 1,3900 0O10 C12 1,435(3)
C32Aa C31A 1,3900 0o10 C21 1,419(3)
C31Aa C30A 1,3900 Cl11 C12 1,526(3)
C30Aa C29A 1,3900 Cl11 Clo 1,526(3)
C29Aa C28A 1,3900 Ol11 C21 1,402(3)
C27Aa C28A 1,3900 Ol11 C25 1,452(3)
C27Bb C32B 1,3900 Ci12 C13 1,546(3)
C32Bb C31B 1,3900 012 C22 1,432(3)
C31Bb C30B 1,3900 012 C26 1,429(4)
C30Bb C29B 1,3900 C13 Cl4 1,538(3)
C27Bb C28B 1,3900 C13 C19 1,539(4)
C29Bb C28B 1,3900 O13 C23 1,432(3)
C35Bb C36B 1,3900 013 C33 1,423(3)
C36Bb C37B 1,3900 Cl14 C15 1,527(4)
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C37Bb | C38B 1,3900 014 C24 1,434(3)
C38Bb | C39B 1,3900 014 C40 1,404(3)
C35Aa | C36A 1,395(17) C15 Cl6 1,535(3)
C36Aa | C37A 1,350(13) C15 C17 1,505(4)
C37Aa | C38A 1,382(9) C19 C20 1,514(5)
C38Aa | C39A 1,388(13) C21 C22 1,534(3)
C46Bb | C45B 1,3900 C22 C23 1,523(4)
C45Bb | C44B 1,3900 C23 C24 1,531(4)
C44Bb | C43B 1,3900 C24 C25 1,522(3)
C43Bb | C42B 1,3900 C25 C47 1,507(3)
C42Aa | C43A 1,413(13) C26 C27A 1,494(7)
C43Aa | C44A 1,380(10) C26 C27B 1,541(17)
C44Aa | C45A 1,323(16) C33 C34 1,500(4)
C45Aa | C46A 1,369(14) C34 C35B 1,3900
N1 C6 1,341(4) C34 C39B 1,3900
01 C4 1,437(3) C34 C35A 1,379(12)
01 Cs5 1,416(3) C34 C39A 1,356(11)
C2 C3 1,523(4) C40 C41 1,487(4)
C2 05 1,426(3) C41 C46B 1,3900
02 C6 1,209(4) C41 C42B 1,3900
C3 C4 1,520(3) C41 C42A 1,497(10)
C3 04 1,423(3) C41 C46A 1,334(11)
03 C6 1,354(4) 015 C48 1,358(5)
03 C7A 1,526(13) C48 C49 1,463(7)
03 C7B 1,374(19)

B Tabmune 4 mnokas3aHel YIUIbl CBsi3e AJIsT COJNIBBATA 3TAHONA KPUCTAJUIMYECKOTO

coequHeHus 8.

Tabnuma 4
ATtom | AToMm | ATOM Yroa/ ATtom | AToM | ATOM Yroa/
Nl | c1 | C2 111,5(2) C40 | 014 | C24 115,0(2)
Nl | Cc1 | C5 109,98(18) Cl4 | C15 | Cl16 109,5(2)
C9Aa | C8Aa | C7A 113,2(12) C17 | C15 Cl4 111,9(2)




C9Bb | C8Bb | C7B 112,9(18)
cs | c1 | ¢ 110,27(19)
c6 | N1 | CI1 122,2(2)
cs | o1 | c4 112,00(17)
c3 | €2 | C1 110,10(19)
05 | c2 | c1 111,1(2)
05 | c2 | c3 109,04(19)
c4 | c3 | 2 107,26(19)
o4 | 3 | C2 111,2(2)
04 | 3 | c4 109,15(19)
c6e | 03 | c7a 114,2(4)
c6 | 03 | C7B 115,9(8)
C28Bb|C27Bb| €26 131,8(15)
C32Aa|C27Aa| C26 119,6(5)
C32Bb|C27Bb| €26 108,0(15)
C28Aa|C27Aa| C26 120,3(4)
C31Aa|C32Aa| C27A 120,0
C29Aa|C28Aa| C27A 120,0
C30Aa|C31Aa| C32A 120,0
C28Aa|C29Aa| C30A 120,0
C31Aa|C30Aa| C29A 120,0
o1 | c4 | c3 109,67(19)
o1 | c4 | cio0 106,63(19)
clo | c4 | c3 113,72)
o1 | ¢5 | c1 111,54(18)
07 | ¢c5 | C1 107,18(18)
07 | ¢5 | o1 107,06(17)
C32Aa|C27Aa| C28A 120,0
C29Bb|C28Bb| C27B 120,0
C30Bb|C31Bb| C32B 120,0
C27Bb|C32Bb| C31B 120,0
C28Bb|C29Bb| C30B 120,0
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C17 | c15 | c16 109,3(2)
Cll | c16 | C15 110,59(19)
08 | C17 | 09 123,0(3)
o8 | Cc17 | C15 124,6(3)
09 | C17 | C15 112,4(3)
c20 | c19 | c13 115,9(2)
010 | c21 | Cc22 106,44(18)
011 | c21 | o10 112,86(19)
011 | c21 | c22 112,38(19)
012 | c22 | c21 108,20(19)
012 | c22 | €23 110,4(2)
c23 | c22 | ca1 112,16(19)
013 | €23 | Cc22 105,99(19)
013 | €23 | c24 112,1(2)
Cc22 | €23 | c24 110,9(2)
014 | c24 | C23 108,7(2)
014 | Cc24 | C25 111,3(2)
C25 | Cc24 | C23 108,80(19)
011 | €25 | C24 109,64(18)
011 | €25 | c47 106,7(2)
Cc47 | C25 | C24 114,0(2)
012 | c26 |C27A 108,5(4)
012 | c26 | C27B 101,0(7)
013 | €33 | C34 108,1(2)
C35Bb|C36Bb| C37B 120,0
C37Bb|C38Bb| C39B 120,0
C37Aa|C36Aa| C35A 122,8(10)
C36Aa|C37Aa| C38A 117,0(8)
C37Aa|C38Aa| C39A 120,4(7)
C43Aa|C42Aa| C41 120,8(7)
C43Bb|C42Bb| C41 120,0
C45Bb|C46Bb| C41 120,0
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C31Bb|C30Bb| C29B 120,0 C43Bb|C44Bb| C45B 120,0
C32Bb|C27Bb| C28B 120,0 C46Bb|C45Bb| C44B 120,0
C38Bb|C39Bb| C34 120,0 C42Bb|C43Bb| C44B 120,0
C36Bb|C35Bb| C34 120,0 C44Aa|C43Aa| C42A 118,0(10)
C38Bb|C37Bb| C36B 120,0 C45Aa|C44Aa| C43A 122,2(11)
Nl | c6 | 03 109,8(3) C44Aa|C45Aa| C46A 118,9(9)
02 | c6 | NI 126,6(3) C35Aa| C34 | €33 112,5(6)
02 | c6 | 03 123,5(3) C35Bb| C34 | €33 126,3(4)
cs | 07 | c11 114,66(17) C39Aa| C34 | €33 128,9(5)
C17 | 09 | C18 115,4(3) C39Bb| C34 | €33 113,7(4)
06 | C10 | c4 112,5(2) C35Bb| C34 | C39B 120,0
c21 | 010 | CI12 116,01(18) C39Aa| C34 | C35A 118,6(7)
07 | c11 | c12 107,09(18) C46Aa| C41 | C40 133,7(6)
07 | c11 | ci6 108,47(18) C46Bb| C41 | C40 112,4(3)
Cl2 | C11 | Cl6 113,11(19) C42Bb| C41 | C40 127,6(3)
C21 | O11 | C25 114,37(18) C46Bb| C41 | Cc42B 120,0
010 | C12 | C11 106,00(18) C46Aa| C41 | C42A 111,9(6)
010 | C12 | C13 110,11(18) 03 | C7Aa| C8A 100,4(7)
Cll | C12 | C13 112,03(19) 03 | C7Bb | C8B 109,8(13)
C26 | 012 | C22 114,3(2) 014 | c40 | c41 111,3(3)
Cl4 | C13 | CI2 111,04(19) C40 | c41 | Cc4a2A 114,4(4)
Cl4 | C13 | C19 110,7(2) C34 |C35Aa| C36A 118,9(10)
Clo | C13 | CI2 113,8(2) C34 |C39Aa| C38A 121,4(8)
C33 | 013 | €23 114,02) 015 | Cc48 | C49 112,9(4)
Cl15 | Cl14 | C13 111,22) C41 |C46Aa| C45A 127,9(10)

B Ta6m/1ue 5 mOKa3aHbI TOPCHUOHHBIC YIJIbl AJIsA COJIbBATA 3TAaHOJIA KPUCTAJIIMYCCKOrO

coequHeHus 8.

Tabnuma 5
A B C D Yroa/ A B C D Yron/
C7Bb| 03 | C6 | N1 | -167,007) Cll | C12 | c13 | C19 | -176,5(2)
C7Aa| 03 | C6 | NI 176,7(6) 011 | €21 | c22 | 012 | -170,4(2)
C35Bb|C36Bb|C37Bb|C38Bb 0,0 O11 | C21 | C22 | C23 -48,4(3)
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C46Bb|C45Bb|C44Bb|C43Bb 0,0 C12 | o10 | c21 | 011 | -69,8(2)
C28Bb|C27Bb|C32Bb|C31Bb 0,0 C12 | 010 | C21 | C22 | 166,52(18)
C28Aa|C27Aa|C32Aa|C31Aa 0,0 Cl2 | c11 | Cc16 | C15 | -548(3)
C7Bb| 03 | c6 | 02 12,4(7) Cl2 | c13|cia|cis| 56103)
C32Aa|C27Aa|C28Aa|C29Aa 0,0 C22 | 012 | €26 |C27Bb| 175,7(9)
C32Aa|C31Aa|C30Aa|C29Aa 0,0 C22 | 012 | C26 |C27Aa] -171,6(3)
C7Aa| 03 | c6 | 02 -3,8(7) ci2 | c13 ] cio| c| 62603)
C36Bb|C37Bb|C38Bb|C39Bb 0,0 012 c22 | c23 | 013 | -685(2
C32Bb|C27Bb|C28Bb|C29Bb 0,0 012 | C22 | €23 | C24 | 169,69(19)
C30Aa|C29Aa|C28Aa|C27Aa 0,0 012 | C26 |C27Bb|C28Bb| -94,7(13)
C36Aa|C37Aa|C38Aa|C39Aa|  10,0(17) 012 | C26 |[C27Aa|C32Aa] 91,3(4)
C31Bb|C30Bb|C29Bb|C28Bb 0,0 012 | C26 |C27Bb|C32Bb| 91,2(11)
C35Aa|C36Aa|C37Aa|C38Aa]  -8(2) 012 | C26 [C27Aa|C28Aa] -84,0(5)
C42Aa|C43Aa|C44Aa|C45Aa]  -0,8(14) C13 | cua ] cis|cie| -59903)
C32Bb|C31Bb|C30Bb|C29Bb 0,0 C13 | cua|ci5|cC17| 17872
C45Bb|C44Bb|C43Bb|C42Bb 0,0 013 | C23 | c24 | 014 | -51,503)
C31Aa|C30Aa|C29Aa|C28Aa 0,0 013 | C23 | c24 | €25 | -172,87(19)
C43Aa|C44Aa|C45Aa|C46Aal  5,3(15) Cl4 | c13 | c19 | c20| -63303)
C27Aa|C32Aa|C31Aa|C30Aa 0,0 Cl4 | c15 | c16 | C11 58,5(3)
C30Bb|C29Bb|C28Bb|C27Bb 0,0 Cl4 | c15 | c17 | o8 20,0(4)
C27Bb|C32Bb|C31Bb|C30Bb 0,0 Cl4 | c15 | c17 | 09 | -161,3(2)
C37Bb|C38Bb|C39Bb| C34 0,0 014 | C24 | c25 | 011 | -60,3(2)
C37Aa|C38Aa|C39Aa| C34 | -5,0(14) 014 | C24 | C25 | C47 | 592(3)
C44Bb|C43Bb|C42Bb| C41 0,0 Cl6 | C11 | C12 | 010 | 171,04(18)
C44Aa|C45Aa|C46Aa| C41 | -47(15) Cl6 | C11 | c12 | C13 | 50,93)
Cl | N1 | c6 | 02 8,5(5) Cl6 | c15 | €17 | 08 | -101,4(4)
Cl | N1 | co | 03| -172,02) Cl6 | Cc15 | €17 | 09 77.3(3)
c1 | c2 | c3 | c4 57,3(2) Cl7 | c15 | Cc16 | C11 | -178,5(2)
Cl | c2 | c3 | 04| -62002) ci8 | 09 | c17| 08 0,1(5)
c1 | ¢s | o7 | c11| 170,01(17) C18 | 09 | C17 | C15 | -178,6(3)
C35Bb| C34 |C39Bb|C38Bb 0,0 Clo | c13 | Cc14 | C15 | -176,5(2)
C39Aal C34 |C35Aa|C36Aal  5,5(18) C21 | 010 | C12 | C11 | 14039(19)
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C35Aal C34 |C39Aa|C38Aal -3,0(14) c21 | o10 | c12 | c13 | -982(2)
C39Bb| C34 |C35Bb|C36Bb 0,0 C21 | Oo11 | €25 | C24 | -61,5(2)
C46Bb| C41 |C42Bb|C43Bb 0,0 C21 | O11 | €25 | C47 | 174,57(19)
C42Bb| C41 |C46Bb|C45Bb 0,0 C21 | c22 | €23 | 013 | 170,8(2)
C46Aal C41 |C42Aa|C43Aal  5,1(10) C21 | c22 | €23 | C24 | 49,003)
C42Aa] C41 |C46Aa|C45Aa] -0,5(11) C22 | c23 | C24 | 014 |  66,72)
NI | C1 | c2 | €3 | -175,12(19) C22 | c23 | c24 | €25 | -54703)
NI | c1 | c2 | 05 64,0(2) C23 | 013 | €33 | C34 | 1673(3)
NI | Cc1 | ¢5 | o1 | 175,82(19) 013 | C33 | C34 [C39Aa] -53,4(7)
Nl | c1 | C5 | 07| -67302 013 | C33 | C34 [C39Bb| -68,7(4)
o1 | c4 | cio| o6 67,3(3) 013 | C33 | C34 [C35Aa] 127,6(8)
o1 | ¢5s | o7 | c11| -7020 013 | €33 | C34 [C35Bb| 110,5(4)
c2 | ct | N1 | ce| -117603) C23 | c24 | c25 | 011 | 59,5(2)
c2 | c1 | cs | ol 52,5(2) C23 | c24 | c25 | c47 | 179,02)
c2 | c1 | ¢c5s | 07 | 169,38(18) C24 | 014 | Cc40 | C41 | -156,403)
c2 | 3| c4 | o1 -62,5(2) C25 | Oo11 | c21 | 010 | -652(2)
c2 | c3 | c4 | cro| 17822 014 | C40 | C41 |c42Aa]  18,6(6)
c3 | c4a |cro| o6 | -171,72) 014 | C40 | Cc41 [C42Bb| -1,3(5)
O3 |C7Bb|C8Bb | C9Bb | -125,5(13) 014 | C40 | C41 [C46Aal -161,3(6)
03 |C7Aa|C8Aa|C9Aal| 128,4(9) 014 | C40 | C41 [C46Bb| 179,0(4)
c4a | o1 | cs | ct -58,9(2) Cc25 | o11 | €21 | c22 |  55.2(3)
ca | o1 | cs | 07 | -175,88(17) C26 |C27Bb|C28Bb|C29Bb| -173,4(17)
o4 | 3 | c4 | o1 58,1(2) C26 |C27Aa|C28Aa|C29Aa] 175,3(6)
04 | c3 | c4 | clo]| -61203) C26 |C27Aa|C32Aa|C31Aa] -175,3(6)
cs | c1 | N1 | c6 119,8(3) C26 |C27Bb|C32Bb|C31Bb| 174,9(13)
cs | c1 | c2 | 3 -52,7(2) C26 | 012 | c22 | c21 | -131,903)
cs | c1 | c2 | 05 | -173,56(18) C26 | 012 | C22 | C23 | 105,003)
cs | o1 | c4 | 3 64,6(2) C33 | 013 | €23 | C22 | 156,4(2)
cs | o1 | c4 | cio | -171,88019) C33 | 013 | €23 | C24 | -82,503)
cs | 07 | c11 | c12 | 138,36(19) C33 | C34 [C35Bb|C36Bb| -179,2(4)
Cs | o7 | c11|cle| -993(2) C33 | C34 |C35Aa|C36Aa| -1754(12)
05 | c2 | c3 | c4 179,4(2) C33 | C34 [C39Aa|C38Aa] 178,1(6)
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05 | c2 | c3 | o4 60,1(3) C33 | C34 [C39Bb|C38Bb] 179,3(3)
C6 | 03 |C7Aa|C8Aa| 164,1(5) C34 |C35Aa|C36AalC37Aa]  0(3)

C6 | 03 |C7Bb|C8Bb| -140,4(12) C34 |C35Bb|C36Bb|C37Bb 0,0

07 | c11 | c12 | 010 | -69,5(2) C40 | 014 | C24 | C23 | 125,903)
07 | c11 | c12 | C13 | 170,36(18) C40 | 014 | C24 | C25 | -114,303)
07 | c11 | ci6 | C15 | -173,5(2) C40 | C41 [C42Aa|C43Aa] -174,9(7)
010 | C12 | C13 | C14 | -168,5(2) C40 | C41 [C46AalC45Aa] 179,5(7)
010 | C12 | C13 | C19 | 65803) C40 | C41 [C42Bb|C43Bb| -179,6(4)
010 | C21 | c22 | 012 | -46,3(2) C40 | C41 |C46Bb|C45Bb| 179,7(3)
010 | C21 | c22 | €23 | 756(2) C41 |C46Bb|C45Bb|C44Bb 0,0

Cll | c12 | c13 | C14 | -50,8(3) C41 |C42Aa|C43Aa|C44Aa] -4,6(13)

B Tabnuume 6 TOKa3aHbl KOOPAMHATHI BOXOPOAHBIX cBsisein (Ax10%) m wmsoTpomHble

napameTpsl cmerenns (A2x10%) s conpBaTa 5TaHONA KPUCTAIUTMYECKOTO COSNHMHEHNS 8.

Tabnuma 6

ATtom X y z U(3kB)
H1A 864,02 2726,73 5857,18 33
HI1 962,14 1155,07 6829,26 38
H2 891,04 -547,33 596291 36
H3 853,43 -692,03 5008,45 37
H4A 1790,73 -631,68 544792 34
H4 502,88 1359,82 4707,2 52
HSA 1868,34 1015,24 6226,9 30
H5 6,76 348,92 6055.86 56
H6 2737,34 558,94 4875,72 64
H7AA 218 4455,65 7444 45 47
H7AB 386,6 516888 7655,56 47
H7BA -278,92 3210,79 7686,69 82
H7BB -46,13 4658,93 7366,57 82
H8A -121,76 2561,2 8250,98 59
HSB 661,69 503225 814208 154
HOAA 382,94 5460,59 8548,68 127
HO9AB 173,69 4180,68 8983,68 127
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HO9BA -388,96 3578,42 8532,6 181
HOBB 68,97 4498,83 8919,59 181
H10A 1792,29 -789,1 4468,83 42
H10B 1897,22 1000,69 4453,22 42
HI11 2714,25 2592,16 6037,63 31
H12 2435,05 5783,23 6156,76 32
H13 3595,74 4635,2 5962,28 38
H14A 3884,81 5397,09 6840,49 42
H14B 3237,08 5931,78 6969,36 42
H15 355476 2818,83 6748,18 38
H16A 2565,43 2196,1 6965,83 36
H16B 242207 3951,48 7057,96 36
H18A 3998,85 1870,09 8357,96 112
H18B 3560,61 467,67 8336,16 112
H18C 3326,34 2119,64 8483,09 112
H19A 3955,09 7125,42 6036,11 51
H19B 3485,9 7047,68 5565,64 51
H20A 3344,38 929421 6048,19 80
H20B 3281,15 8369,71 6594,61 80
H20C 2792,07 8233,36 6141,1 80
H21 2612,39 7098,86 5289 34
H22 2431,36 6961,44 4372,49 36
H23 2154,63 3766,16 4435,42 38
H24 1151,74 4357,71 4347,21 37
H25 1513,06 4262,3 5248,38 34
H26A 3461,54 7338,27 4181,78 69
H26B 3162,32 6298,87 3731,86 69
H26C 3400,95 7382,23 4139,2 69
H26D 3223,44 6099,85 3707,92 69
H32A 3683,84 4131,3 33525 60
H31A 4556,52 2757,16 32452 79
H30A 5365,96 3288,67 3800,39 81
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H29A 5302,72 5194,32 4462,89 78
H28A 4430,05 6568,48 4570,2 63
H32B 3707,37 3996,96 3574,52 105
H31B 4591,61 2675,34 3465,57 113
H30B 5427,99 344471 3946,64 106
H29B 5380,13 5535,69 4536,68 123
H28B 4495,9 6857,33 4645,64 160
H33A 1566,68 3205,02 3570,47 59
H33B 2233,69 2716,29 3511,35 59
H35B 2611,62 2696,88 2544,07 94
H36B 2490,07 3471,13 1644,34 187
H37B 1732,01 5156,21 1410,15 141
H38B 1095,49 6067,04 2075,69 111
H39B 1217,04 52928 2975,42 73
H35A 2426,9 2038,91 2697,88 114
H36A 2518,85 247231 1771,57 128
H37A 2125,64 4612,38 1363,57 48
H38A 1440,18 6038,81 1862,84 61
H39A 1398,38 5744,8 2796,89 70
H40A 383,76 6662,41 4166,17 63
H40B 692,18 557837 3740,78 63
H46B -90,63 7023,55 3253,58 72
H45B -241,61 8866,45 2579,9 129
H44B 460,35 10776,61 2436,72 105
H43B 13133 10843,88 2967,21 118
H42B 14643 9000,99 3640,89 127
H42A 1631,46 8111,67 3546,27 35
H43A 1699,37 10307,48 2985,39 44
H44A 852,45 11206,02 2560,56 50
H45A -18,83 9990,72 2658,2 46
H46A -110,09 8096,17 3281,62 44
H47A 796,81 5654,63 5706,75 49
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H47B 503,95 4886,38 5192,87 49

H47C 665,87 6647,06 5184,93 49

HI15A 3153,38 3061,33 5038,02 81

H48A 4100,06 2830,87 4960,93 104
ITPUMEP 3: TEPMOI'PABUMETPUYECKUN/JTU®PEPEHLIUA JIbHBIH

TEPMUYECKHU AHAJIN3 coenunennst 14

[Tpubnu3uTeNBHO S5 MI KPUCTAJUIMYECKOTO COoenuHeHusi 14 B3BEIIMBAIM B OTKPBITOM
aNFOMHUHHEBOM TUTJIE u 3arpyskainu B CHUHXPOHHBIN
TepMmorpaBuMeTpuueckuit/ nuddepenuunanpupiii Tepmoananuszarop (TT/ATA) u BwiaepkuBaIU
IpU KOMHATHOH Temrmepatype. 3ateM oOpaszen HarpeBaiu co ckopoctbto 10°C/mun ot 20°C no
300°C, B TedyeHHME UEro PEruCTPUPOBAIM H3MEHEHHE Macchl oOpasua Hapsay C JIFOOBIMH
middeperumnanpabiMi  TeruioBbIME - siByieHUsIME  (JITA). B kadecTBe mpoOmyBOYHOrO rasa
MPUMEHSIIM 30T ¢ pacxonoM 300 c¢M’/MMH. 3HAaYMMBIX MOTEPh MAcCChl JO PACIUIABJEHHS He
Habmonamm. Cmotpu Gurypy 3.

ITPUMEP 4. JUOOEPEHIIMAJIBHAA CKAHUPYIOIIASA KAJIOPUMETPUA
COEJIMHEHUA 14

[TpuOnM3UTENBHO 5 MI' KPHCTAJIIMUECKOTO COeNMHEeHNsI 14 B3BEIIMBAIN B AIFOMUHHUEBOM
turne anst JICK u HerepMmeTwdHO 3akpbiBaiy neppOpUPOBAHHONW ATFOMHHHUEBOW KPBIIIKOM.
Turne ¢ obpasuom 3atem 3arpyxkamu B Seiko DSC6200 (ocHaIIEHHBIN OXJIamUTENEeM),
oxJaxnami u Beiaepxkusaiy npu 20°C. Kak Toapko nosydanu cTaOuiIbHBINA OTKJIHMK TEIUIOBOTO
noroka, obpaszer; u stanoH Harpesanu a0 190°C co ckopoctbto ckanuposanusi 10°C/muH, u
OTCIEKUBAJIN PE3YJIbTUPYIOLIYIO PEAKLUI0 TEMJIOBOrO NMOTOKA. B kKauecTBe MpOAyBOYHOIO rasa
MPUMEHSNH a30T TpH CKOPOCTU mMoToka S0 cM’/MuH. BbisiBleHa OfjHAa SHAOTEPMA C HayaioM
169,7°C, mukom 171,4°C (82,3 m/Ixx/mr). Cmotpu durypy 4.

ITPUMEP 5: xapaktepusanysi KpUCTAJUIMIECKON CTPYKTYpPhI coeuHeHus 14

XRPD ananuz mnposomwian Ha mpudope PANalytical X’pert pro, ckanupysi oOpaserr
mexay 3 u 35° 26. Kpucramiuyeckoe coennHeHue 14 OCTOPOKHO pacTUpAH AJisl yCTPaHEHUs
JEOOBIX arjoMepaToB U 3arpy’Kajli B MHOTOJIYHOYHBIH IJIAHIIET C TOJUMEPHOH TUIEHKOH
«Konron» wmnmm «Maiinapy 11t mogaepykku  oOpasma. 3aTeM MHOTOJYHOYHBIN  IUIAHLIET
noMernanu B qudpakroMeTp u aHanusupoBaiu ¢ npumenennemM Cu K-uznydennst (o1 A=1,54060
A; 02=1,54443 A; p=1,39225 A; coorHOmeHue a1:02=0,5), paboTas B pexume nepenayn (pasmep
mara 0,0130° 26) c¢ mnpumeHeHmem HacTpoek reHepatopa 40 kB/40 mA. IlopomkoBas

pentrenorpamma (XRPD) nana pe3ysnbraTel, cyMMHpPOBaHHbIE Ha (urype 2 u B Tabnuwe 7 HIDKE.

Tabmnuua 7
OrH.
NOJIOKEeHHEe FWHM Me:xaTomMHOE BbICOTA
HHTEHCHBHOCTD
[°2Th.] [°2Th.] paccrosinue [A] [cts]
[%0]
4.8 0,0640 18,3 314,03 13,01
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6,4 0,0640 13,9 1233,13 51,11
73 0,0512 12,2 2412,81 100,00
7,9 0,0640 11,1 1074,85 44,55
9,7 0,0640 9,2 243,51 10,09
10,5 0,0768 8,4 445,93 18,48
11,2 0,0768 7,9 490,98 20,35
11,9 0,0640 7.4 717,43 29,73
12,4 0,1023 7.1 2331,65 96,64
15,2 0,0768 5.8 229,73 9,52
15,7 0,0768 5,7 519,78 21,54
16,8 0,0768 5,3 289,48 12,00
17,7 0,0768 5,0 800,79 33,19
18,0 0,0768 4.9 1050,59 43,54
18,9 0,0768 47 406,49 16,85
19,2 0,1023 4.6 1212,33 50,25
19,6 0,0768 45 362,78 15,04
20,2 0,1279 4.4 281,13 11,65
20,5 0,1279 43 203,78 12,18
20,8 0,1535 43 229,10 9,50
21,7 0,0936 4.1 899,05 37,26
21,8 0,1151 4,1 839,99 34,81
22,4 0,1023 4,0 323,41 13,40
22,9 0,1279 3,9 309,08 12,81
23,5 0,1535 3,8 131,77 5,46
23,9 0,1279 3,7 405,89 16,82
24,9 0,1279 3,6 259,22 10,74
25,8 0,1151 3,5 247,57 10,26
26,8 0,1279 3,3 206,58 8,56
27,7 0,6140 3,2 50,02 2,07
29,1 0,1535 3,1 107,07 4,44
31,4 0,3070 2,8 75,93 3,15
33,9 0,3070 2,6 66,39 2,75

XRPD nwky, mpuBEeNeHHbIE B HACTOSIIEM HW300peTeHHH, CleAyeT MOHHMATh Kak

oTpaxkaromee TOYHOCTb +0,2 aisi 2 TeTa-CUrHaJIOB M CUTHAJIOB MEXAaTOMHBIX PAaCCTOSTHUM.
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Hacrosimmee m3o0pereHne Takke MOMHOCTBIO BKiMouaer paszen 941 ®apmakonen CHIA u
Hauwmonansuoro ¢opmymsipa or 2014 r. (USP 37/NF 32, tom 1), oTHocsmuiica K
XapaKTEPUCTUKE KPUCTAIUTMYECKUX M YACTUYHO KPUCTAJUIMIECKHUX TBEpAbIX BemecTs XRPD.

ITPUMEP 6: PEHTTEHOBCKHI AHAJIM3 MOHOKPUCTAJJIOB COEJIMHEHHA
14

AOCONIOTHYIO CTPYKTYpPY coeduHeHusi 14 omnpenensiv pPEeHTTeHOBCKOW mudpakuuei
MOHOKPHCTAJUIA W3 TOAXOMSLIMX KPUCTAUIOB, BBIPAIIEHHBIX NpU MemeHHOH muddysun
rekcana B THF pactBop coenunenust 14 B 1aOOpaTOHBIX YCIOBUSIX.

SXRD ananu3 mnpoBomwin Ha mudpaktomerpe Agilent Technologies (Dual Source)
SuperNova ¢ TpuMeHeHHMeM MoHOXpomaruueckoro m3mydenus Cu Ka (A=1,54184 A).
HudpakTomeTp ocHamanmu HuskoremmneparypubiM  yctpoiictBom  Oxford Cryosystems,
MO3BOJIIFOINMM MPOBOIUTE cOOp maHHBIX mpu Temnepatype 120(1) K, u kpucramn 3akirovaim B
3aIUTHBIA CIOW mapatoHoBoro Macna. CoOpaHHble NaHHbIE KOPPEKTUPOBAIH C YYETOM
3¢ (eKTOB TMOTJIOMEHNsT HAa OCHOBE HWHTErPUpOBaHMs l[aycca MO MOAENH MHOTOTPaHHOTO
KpHCTaJla, pealn30BaHHOW Kak dacTh nporpammHoro makera CrysAlisPro (Agilent
Technologies, 2014).

Crpykrypy paspemanu npsimbiMu criocobamu (SHELXS97) u ¢opMupoBaiiu MOJHBIM
yTOUYHEHHeM HamMeHblINxX kBaapatoB Ha F (SHELXL.97) ¢ untepdeticom uepe3 mporpaMMHBIi
naker OLEX2. U3o0paxenus nonydanu tak uepes OLEX2. Cmompu Sheldrick, G. M. Acta
Cryst. Sect. A 2008, 64, 112; Dolomanov, O. V., Bourhis, L. J., Gildea, R. J., Howard, J. A. K,
Puschmann, H. J Appl. Cryst. 2009, 42, 339-341.

JlanHble coOupany, paspeman 1 yTOUHEHbl B pOMOMYECKON MPOCTPAHCTBEHHOH IrpyIine
P21212,, n Obl1 mpoBeneH MOHWCK Ooiee BBICOKOH METPUUECKOH CHMMETPHH C NMPUMEHEHHEM
npouenypel ADDSYMM PLATCN, Ho He ynanoch 00HApYKUTh KaKyr-IHO0 CUMMETpHIO Oosee
BeIcOKOrO mopsinka. Cvompu Le Page, Y. J. Appl. Cryst. 1987, 20, 264; Le Page, Y. J. Appl.
Cryst. 1988, 21, 983; Spek A. L., Acta Cryst. 2009, D65, 148.

Bce HeBomOpomHbIE aTOMBI OBUIM PACIHOJOXKEHbI Ha KapTe Pypbe, U HX MOJOKEHUS
YTOUHSJIM TEpel] aHU3OTPOIHBIM OMHMCAHUEM HUX TEIUIOBOTO JIBMKEHMSI BCEX HEBOIAOPOIHBIX
aToMoB. B cTpykType ogHa nonHas, kpuctauiorpadguiecku He3aBucumasi GopmyJibHaAsT €AHHULIA
coenuHeHusi 14 Obula OOHapy’keHa TOJNBKO B MpeneNax acCUMMETPUYHON sueiiku. Hwuxaxoi
HEYTOPSIIOYEHHOCTH B OKOHYATEIBbHOH CTPYKTYpe HE HAOMI0NaIi U HE MOJEJIUPOBAIIH.

Bce arombl Bogopoaa nmomemany B pacCCUUTAHHBIE MOJOXKEHHUsI ¢ TPUMEHEHHUEM MOJENH
«Hae3gHUKa» ¢ puxcupoanHbiM Uiso B 1,2 pasza s Bcex rpynn Cu, CH2 u NH u B 1,5 paza
nns Beex rpynn CHs u °H.

Bbiio 06Hapy keHO, 4TO caMblii BLICOKHiT OCTaTO4HbIH MK ®ypbe cocTasnser 0,26 e A3,
npubmsuTensHo 1,25 A or C(59), u camoe riybokoe otepetre Pypobe coctasnser -0,20 e A
npubmmsuTensHo 0,94 A or C21.

Kpucranauueckne nannbie 11 Cs1H79NO1s (M =1066,25 r/monb): opropomOuyeckast
npocTpancTBeHHas rpymmna P212121 (Ne 19), a=8,76 A, b=24,19 A, ¢=27,59 A, =5850 A3, Z=4,
7=120(1) K, w(CuKa)=0,702 mm™, Dcalc=1,211 r/em?, usmepsinu 404815 orpaxenuii (6,408° <
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20 < 153,014°), 12200 yuukanbhble (Rin=0,1016, Rsigma=0,0309), KoTOpBIE MPUMEHSITN BO BCEX
pacuerax. Koneunas R cocrasisina 0,0435 (1> 26(1)), u wRz cocraBisina 0,1152 (Bce naHHbIE).

CrtpykrypHble ocoOeHHocTH coenuHeHust 14, Pa3mepsl sineMeHTapHON — sUeiku
COOpaHHOMN CTPYKTYPbI OKA3aJIHUCh CIEAYIOIIUMU:

IIpocTpaHcTBEeHHAs TpyIa; OPTOpOMOMYECcKasi MPOCTpaHCTBeHHas rpymnmna P212121

a=8,76 A a=90°

b=24,19 A B=90°

¢=27,59 A y=90°

00bem=5850 A’

7=4,7"=2

bbuto OOHApy»KEHO, YTO aCUMMETpPUYHAs S4Yeiika CONEPIKUT TOJbKO OAHY MOJHYEO
(bopMyIIbHYIO €IUHHIY COenuHEeHus 14.

OxoHYaTeIbHBIE MAPAMETPbI YTOUHEHHS ObLTH CIETYOIUMH:

Ri [1> 206(1)]=4,35%

GooF (KauecTso anmmpokcumanuun)=1,066

wR (Bce nannbie)=11,52%

Rin=10,16% (12200 He3aBUCHMBIX OTPaKEHHI)

napametp Pmka =-0,03(5) (100% noxperrue @puness)

B Tabnuie 8 Moka3aHbl OTHOCUTENbHbIE ATOMHbIE KOOpAUHATHI (X 10) U 3KBHBaJIEHTHbIE
M30TPOMHBIe TapameTpsl cMemmenus (A2x10%) nns xpucranmmueckoro coenunenus 14. Usa

ONpENENSIOT KaK /3 cnema oproroHanbHoro Uy TEH30pa.

Tabnuua 8

ATOM X y z U(3kB)
01 13190(2) -118,2(8) 2214,3(7) 40,6(4)
02 15331(2) 293,0(8) 2476,3(7) 42,6(5)
03 12111(2) 860,7(7) 1856,7(6) 31,3(4)
04 10828(2) 415,4(7) 464,9(0) 29,0(3)
05 11300(2) -132,9(7) 1377,4(6) 34,9(4)
06 12539(3) -365,9(9) -84,7(7) 46,9(5)
07 8117(2) 1476,1(8) 1664,3(7) 39,7(4)
08 9156,5(19) 1126,3(7) 441,9(6) 28,0(3)
09 8082(2) 2904,6(8) -854,4(9) 47,1(5)
010 10567(2) 2790,6(7) -729,9(7) 35,0(4)
011 7675(2) 405,2(7) -196,5(6) 28,9(3)
012 6149(2) 246,3(7) 492.2(6) 29,9(4)
013 6702(2) -525,0(7) -630,2(6) 36,4(4)
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014 7691(3) ~1309,9(7) 66,4(7) 43,8(5)
015 6012(2) -869,3(7) 855,2(6) 34,8(4)
N1 10387(3) 1611,1(8) 1287,0(7) 29,2(4)
Cl 12464(4) 2207,4(13) 2781,9(14) 55,2(8)
C2 12304(5) 2814,9(15) 2635,1(17) 67,9(11)
C3 13809(5) 3064,1(13) 2499,0(13) 55,9(8)
C4 14620(6) 2729,3(14) 2107,5(13) 63,2(10)
Cs 14777(4) 2126,0(13) 2259,9(12) 51,3(8)
C6 13227(4) 1865,8(11) 2388(1) 39,6(6)
C7 13395(3) 1259,0(11) 2533,2(9) 37,3(6)
Cs 13548(3) 868,7(11) 2100,0(9) 32,9(5)
C9 13966(3) 292,0(11) 2265,3(9) 34,6(5)
C10 15840(4) -229.2(12) 2686,0(11) 44,0(7)
Cl1 15021(3) -343,5(12) 3156(1) 38,9(6)
C12 15303(4) -18,7(12) 3558,8(11) 45.9(7)
C13 14508(4) -107,0(14) 3985,5(12) 53,3(8)
Cl4 13430(4) -521,5(15) 4014,4(11) 50,5(8)
C15 13175(4) -855,3(14) 3619,2(12) 49,1(7)
Cl6 13958(3) -767,6(12) 3188,1(11) 41,8(6)
C17 12159(3) 820,9(10) 1344,4(3) 283(5)
C18 10630(3) 1038,4(9) 1154,3(8) 27,2(5)
C19 10603(3) 972,2(9) 604,2(8) 273(5)
C20 12275(3) 201,4(10) 620,8(9) 30,5(5)
C21 12401(3) 225,7(10) 1170,8(9) 30,3(5)
C22 12396(3) -383,6(11) 431,4(10) 37,3(6)

kpuctaymmueckoro coenunenust 14. Ilokazarens ko3ddummeHTa aHU30TPOITHOTO CMELISHHS

B Tabmume O TmOKa3aHbBI AHM3OTPOMHBIE mapameTpbl cmemenus (A2x10%) ams

npunumaet Bun: -2n°[h*a*?Un+2hka*b* Ut ].

Tabmnuua 9
ATOM Un U2 Uss Uas U Uz
01 50,2(12) 36,1(10) 35,4(9) 3,1(7) -4,9(8) 1,6(9)
02 36,1(10) 44.6(11) 47,1(10) 12,7(8) -5,3(9) 2,409)
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03 |  32,909) 34,5(8) 26,4(8) -0,2(7) -3,6(7) 0,6(7)
04 | 27,5(8) 28,6(8) 31,0(8) -2,4(6) -3,9(7) 3,6(7)
05 | 41,7(11) 29,2(8) 33,9(9) 2,4(7) -1,2(8) 2,9(7)
06 | 55,9(13) 48.2(11) 36,5(10) -12,1(8) -7,5(9) 11,1(10)
07 | 364(11) 42,6(10) 40(1) -2,7(8) 7,3(8) -0,3(8)
08 | 253(3) 31,4(8) 26,8(8) 1,1(6) -1,4(6) 1,9(7)
09 | 34,5011) 31,6(9) 75,3(14) 7,809) -12,6(10) -1,6(8)
010| 29,8(10) 31,5(9) 43,7(10) 6,4(7) -3,8(8) -4.8(7)
O11] 29,009 26,3(8) 31,4(3) 2,0(6) 1,4(7) 2,2(7)
012] 30,509 30,9(8) 28,4(8) 1,1(6) 0,1(7) 0,1(7)
013 | 43,7(11) 33,3(9) 31,3(9) -3,2(7) 2,9(8) -10,3(8)
014| 54,7(13) 27,8(9) 49.1(11) 1,0(8) 7,6(10) 3,309)
015| 35,8(10) 31,4(8) 37,1(9) 9,9(7) 0,3(7) -0,8(8)
N1 | 308(11) 27,0(9) 29,7(10) -0,6(8) -1,2(8) -0,5(8)
Cl 53(2) 44.2(16) 63(2) -11,8(15) 10,0(17) -3,6(15)
C2 63(2) 45.4(18) 95(3) -20,4(18) 2(2) 10,1(17)
C3 69(2) 36,2(15) 62,7(19) -4,6(14) -8,0(18) -0,3(15)
C4 91(3) 43,6(17) 54.8(19) 4,8(14) 10,2(19) -3,6(18)
C5 63(2) 40,9(15) 49,8(16) -0,9(13) 13,8(15) -1,5(15)
C6 | 48,1(17) 36,0(13) 34,6(13) -2,3(10) -12,3(12) 2,9(12)
Cc7 | 45,516) 36,8(13) 29,6(12) 0,8(10) 4,5(11) -0,6(11)
Ccs | 34,5(13) 35,7(12) 28.4(11) 3,3(10) -4,9(10) 0,9(11)
co | 40,7(15) 35,1(13) 27,9(11) 1,8(9) -0,3(10) 2,9(11)
Cl0| 38,1(15) 44,9(15) 48,9(15) 14,3(12) -0,8(12) 10,5(13)
Cll| 36.2(15) 38,9(14) 41,5(14) 7,5(11) -5,7(11) 8,5(11)
C12| 49,7(18) 37,8(14) 50,2(16) 4,4(12) -9,3(14) 2,5(13)
C13 63(2) 54,2(18) 43,2(16) 3,2(13) -10,5(14) 16,5(16)
Cl4| 45,0(18) 65(2) 41,8(15) 10,1(14) 2,9(13) 13,2(15)
C15| 37,9(16) 52,8(17) 56,7(18) 10,7(14) -1,5(13) 3,8(14)
Cle6 | 38,5(15) 41,7(15) 45,0(15) 2,9(12) -4,9(12) 2,0(12)
C17| 283(12) 31,3(11) 24,9(10) 0,8(9) -1,6(9) 0,9(10)
C18| 29,412 25,3(10) 27,0(11) 0,7(8) 0,9(9) -0,4(9)
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C19| 244(12) 26,4(11) 30,9(11) 0,3(9) 1,0(9) 2,1(9)
C20 | 26,7(12) 33,3(12) 31,4(11) -0,5(9) -1,8(9) 5,4(10)
C21 30,9(13) 29,1(11) 30,7(11) 1,5(9) -2,3(10) 1,2(10)
C22 | 40,4(15) 35,9(13) 35,6(13) -4,3(10) -5,3(11) 8,9(11)
C23 34,3(14) 33,8(12) 31,2(11) -2,8(9) -2,2(10) 0,9(11)
C24 | 44,5(17) 38,1(15) 64,2(19) -13,2(13) 4,4(15) 4,0(13)
C25 27,4(12) 29,3(11) 26(1) 0,9(8) -0,9(9) 1,8(9)
C26 | 29,1(13) 29,9(11) 32,6(12) 1,3(9) -4,1(10) -1,8(10)
C27| 26,6(12) 29,1(11) 33,5(12) 4,1(9) -1,7(9) 0,3(9)
B tabnuiie 10 moka3aHbl AIMHBI CBSI3€N IJIs1 KPUCTAJUTMYECKOTO coennHeHus 14.
Tabmuma 10
ATom ATom Juna/A ATom ATom Juna/A
01 C9 1,211(3) C15 Cl16 1,389(4)
02 C9 1,331(3) C17 C18 1,532(3)
02 C10 1,460(3) C17 C21 1,532(3)
O3 C8 1,427(3) C18 C19 1,527(3)
O3 C17 1,417(3) C20 C21 1,523(3)
04 C19 1,415(3) C20 C22 1,512(3)
04 C20 1,436(3) C23 C24 1,506(4)
05 C21 1,417(3) C25 C26 1,526(3)
06 C22 1,430(3) C25 C30 1,524(3)
07 C23 1,225(3) C26 C27 1,536(3)
08 C19 1,395(3) C27 C28 1,522(3)
08 C25 1,434(3) C27 C33 1,504(3)
09 C33 1,205(3) C28 C29 1,529(3)
010 C33 1,329(3) C29 C30 1,538(3)
010 C34 1,450(3) C29 C31 1,533(4)
011 C30 1,431(3) C31 C32 1,530(3)
011 C35 1,408(3) C35 C36 1,529(3)
012 C35 1,412(3) C36 C37 1,517(4)
012 C39 1,444(3) C37 C38 1,535(4)
013 C36 1,421(3) C38 C39 1,523(4)
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013 C40 1,428(3) C39 C61 1,514(4)
014 C37 1,431(3) C40 C41 1,491(4)
014 C47 1,426(4) C41 C42 1,398(5)
015 C38 1,431(3) C41 C46 1,390(4)
015 C54 1,425(3) C42 C43 1,384(5)
N1 C18 1,449(3) C43 C44 1,382(5)
N1 C23 1,348(3) C44 C45 1,362(5)
Cl C2 1,531(5) C45 C46 1,390(5)
Cl C6 1,521(4) C47 C48 1,511(5)
C2 C3 1,498(6) C48 C49 1,384(5)
C3 C4 1,526(5) C48 C53 1,392(5)
C4 Cs 1,525(5) C49 C50 1,393(5)
Cs5 C6 1,539(5) C50 C51 1,390(6)
C6 C7 1,529(4) C51 C52 1,369(6)
C7 C8 1,529(4) C52 C53 1,389(5)
Cs8 C9 1,513(4) C54 C55 1,488(5)
C10 Cl1 1,507(4) C55 C56 1,387(5)
Cl1 C12 1,383(4) C55 C60 1,383(5)
Cl1 Cl6 1,389(4) C56 C57 1,364(6)
C12 C13 1,384(5) C57 C58 1,369(7)
C13 Cl4 1,380(5) C58 C59 1,397(8)
Cl4 C15 1,375(5) C59 C60 1,395(6)

B Tabnuue 11 mokaszaHbl yIiibl CBsI3EH 111 KPUCTALUTHUECKOTO CoequHeHus 14.

Tabmuma 11
ATtom | AToMm | ATOM Yroa/
co | o2 | cio 116,5(2)
c17 | 03 | c8 116,34(19)
clo | 04 | c20 112,66(18)
C19 08 C25 113,62(18)
C33 | o10 | C34 115,7(2)
C35 O11 C30 116,34(18)
C35 012 | C39 114,02(19)

ATtom | AToM | ATOM Yroa/
C25 | C26 C27 110,55(19)
c28 | c27 | c26 109,5(2)
c33 | c27 | c26 110,3(2)
C33 | C27 | C28 111,7(2)
c27 | €28 | €29 111,0(2)
Cc28 | C29 C30 109,45(19)
Cc28 | C29 C31 111,9(2)




C36 | 013 | c40 113,2(2)
C47 | 014 | C37 114,2(2)
C54 | 015 | C38 114,3(2)
C23 | N1 | C18 122,8(2)
C6 | Cl | C2 111,9(3)
c3 | c2 | a 111,8(3)
c2 | 3 | c4 112,0(3)
cs | ca4a | c3 110,8(3)
c4 | c5 | cs 112,0(3)
Cl1 | c6 | cs5 109,3(2)
Cl1 | c6 | ¢7 112,22)
c7 | c6 | Cs5 111,6(3)
ce | ¢7 | c8 113,4(2)
03 | C8 | C7 107,4(2)
03 | c8 | C9 110,0(2)
co | c8 | ¢7 110,8(2)
o1 | co | 02 123,8(2)
o1 | co | c3 125,8(3)
02 | C9 | C8 110,3(2)
02 | c10 | c11 110,7(2)
C12 | C11 | C10 120,1(3)
Cl12 | C11 | C16 119,2(3)
Cl6 | C11 | C10 120,7(3)
Cll | C12 | C13 120,4(3)
Cl4 | C13 | C12 120,4(3)
Cl15 | C14 | C13 119,5(3)
Cl4 | C15 | C16 120,6(3)
Cll | Cl16 | C15 119,93)
03 | c17 | c18 106,94(19)
03 | Cc17 | ca1 112,31(19)
C18 | C17 | C21 109,71(19)
NI | C18 | C17 111,79(19)

47

c31 | Cc29 | €30 112,5(2)
011 | C30 | €25 106,91(19)
011 | €30 | €29 111,19(18)
C25 | C30 | €29 109,75(19)
c32 | €31 | €29 113,2(2)
09 | C33 | 010 122,5(2)
09 | €33 | C27 125,0(2)
010 | C33 | C27 112,5(2)
011 | C35 | 012 113,29(19)
o11 | C35 | C36 106,8(2)
012 | C35 | C36 111,32(18)
013 | C36 | €35 108,51(19)
013 | C36 | €37 112,3(2)
37 | C36 | €35 110,8(2)
014 | C37 | C36 107,2(2)
014 | C37 | €38 111,8(2)
C36 | C37 | €38 108,5(2)
015 | C38 | €37 110,0(2)
015 | C38 | C39 109,8(2)
C39 | C38 | €37 109,1(2)
012 | C39 | €38 110,6(2)
012 | C39 | Ce1 107,4(2)
C6l | C39 | €38 112,5(2)
013 | c40 | c41 109,1(2)
Cc42 | ca1 | c40 120,4(3)
C46 | C4a1 | C40 121,8(3)
C46 | C41 | c42 117,93)
c43 | ca2 | c41 120,6(3)
C44 | C43 | c42 120,3(3)
C45 | C44 | C43 119,9(3)
C44 | C45 | C46 120,4(3)
C41 | C46 | C45 120,9(3)
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N1 C18 | C19 110,39(18) Ol4 | C47 | C48 113,9(3)
C19 | C18 | C17 108,49(19) C49 | C48 | C47 122,0(3)
04 C19 | C18 111,58(18) C49 | C48 | C53 119,4(3)
08 C19 04 107,09(18) C53 | C48 | C47 118,6(3)
08 C19 | C18 107,77(19) C48 | C49 | C50 120,2(4)
04 C20 | C21 110,4(2) C51 | C50 | C49 119,9(4)
B Tabauue 12 nokazaHbl TOPCHOHHBIE YIJIbI TSI KPUCTAJUTMYECKOTO CoeiuHeHus 14.
Tabnuma 12
A B C D Yroa/ A B C D Yron/’
02 | C10 | C11 | C12 -68,5(3) C21 | C20 | C22 | O6 -169,9(2)
02 | C10 | C11 | Clé6 110,3(3) Cc22 | C20 | C21 | O5 -54,5(3)
O3 C8 Co 01 -2,0(4) Cc22 | C20 | C21 | C17 -176,1(2)
03 C8 Co 02 177,7(2) C23 | N1 | CI8 | C17 -125,7(2)
O3 | C17 | C18 | NI 61,1(2) C23 | N1 | CI8 | CI19 113,4(2)
O3 | C17 | C18 | C19 | -176,89(18) C25 | 08 | CI9 | O4 -76,0(2)
03 | C17 | C21 | OS5 53,5(3) C25 | O8 | C19 | C18 | 163,86(18)
03 | C17 | C21 | C20 174,1(2) C25 | C26 | C27 | C28 56,1(3)
04 | C20 | C21 | OS5 65,0(2) C25 | C26 | C27 | C33 179,4(2)
04 | C20 | C21 | C17 -56,6(3) C26 | C25 | C30 | Ol1 176,57(18)
04 | C20 | C22 | O6 68,8(3) C26 | C25 | C30 | C29 55,9(3)
08 | C25 | C26 | C27 | -176,17(19) C26 | C27 | C28 | C29 -59,6(3)
08 | C25 | C30 | Ol1 -63,1(2) C26 | C27 | C33 | O9 -105,0(3)
08 | C25 | C30 | C29 | 176,16(18) C26 | C27 | C33 | O10 74,4(3)
O11 | C35 | C36 | OI3 -54,6(2) C27 | C28 | C29 | C30 60,4(3)
O11 | C35 | C36 | C37 69,1(2) C27 | C28 | C29 | C31 -174,2(2)
012 | C35 | C36 | OI3 -178,7(2) Cc28 | C27 | C33 | 0O9 16,9(4)
O12 | C35 | C36 | C37 -55,03) Cc28 | C27 | C33 | O10 -163,6(2)
O13 | C36 | C37 | Ol4 -62,0(3) Cc28 | C29 | C30 | Ol1 -175,3(2)
O13 | C36 | C37 | C38 177,1(2) C28 | C29 | C30 | C25 -57,2(3)
O13 | C40 | C41 | C42 -84,1(4) C28 | C29 | C31 | C32 59,2(3)
O13 | C40 | C41 | C4o6 96,9(3) C30 | O11 | C35 | O12 -76,1(2)
O14 | C37 | C38 | OI5 -54,6(3) C30 | O11 | C35 | C36 | 160,95(18)
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014 | 37 | €38 | C39 | -175,1(2) C30 | C25 | c26 | €27 | -55,5(3)
014 | c47 | c48 | C49 |  -5,9(5) C30 | C29 | €31 | €32 | -177,1(2)
014 | c47 | c48 | €53 | 175,103) C31 | C29 | €30 | O11 59,7(3)
015 | €38 | €39 | 012 | -62,7(3) C31 | €29 | €30 | €25 | 177,7(2)
015 | €38 | €39 | C61 57,3(3) C33 | C27 | C28 | €29 | 178,0(2)
015 | €54 | €55 | €56 | 121,903) C34 | 010 | €33 | 09 -1,3(4)
015 | C54 | €55 | C60 | -57,9(4) C34 | 010 | €33 | €27 | 1792(2)
N1 | c18 | c19 | 04 | -179,62(19) C35 | O11 | €30 | C25 | 134,7(2)
NI | c18|cio] 08 | -623(2) C35 | O11 | C30 | €29 | -105,6(2)
cl1 | c2 | c3 | c4 54,1(5) C35 | 012 | C39 | €38 | -58,5(3)
c1 | c6 | c7 | c8 157,1(3) C35 | 012 | €39 | C61 | 17838(19)
c2 | c1 | ce | cs 55,5(4) C35 | €36 | €37 | 014 | 176,5(2)
c2 | c1 | ce| c7 ] 179803) C35 | C36 | €37 | €38 55,6(3)
c2 | c3 | c4| cs -54.2(5) C36 | 013 | c40 | c41 | 165,9(3)
c3 | ca| cs | cs 55,6(4) C36 | C37 | C38 | O15 | 63,403)
c4 | c5 | c6 | c1 -56,2(4) C36 | C37 | €38 | C39 | -57,1(3)
c4a | c5 | co | €7 | 17920) C37 | 014 | C47 | c48 | -87,1(3)
cs | c6 | ¢c7 | c8 -79,9(3) C37 | €38 | C39 | 012 |  57,903)
c6 | c1 | c2 | ¢3 -55,6(4) C37 | €38 | €39 | co1 | 177,92)
c6 | ¢7 | c8 | 03 -69,0(3) C38 | 015 | C54 | C55 | -175,5(2)
c6e | ¢7 | c8 | co | 17082 C39 | 012 | €35 | O11 | -64,002)
c7 | ¢8| co | o1 116,6(3) C39 | 012 | €35 | C36 56,4(3)

napameTpsl cmermenns (A2x10%) qns kpucTanmueckoro coenuHenns 14.

B Tabmuue 13 mokasaHbl KOOPAMHATHI BOAOPONHBIX cBsselt (Ax10%) m m3oTpommbIe

Tabnuma 13
ATom X y z U(3kB)
HS 11409,99 -139,75 1679,84 52
H6 12229,04 -665,45 -203,14 70
H1 11089,05 1855,47 1209,41 35
HIA 13073,59 2182,71 3083,16 66
HIB 11439,64 2052,97 2849,96 66
H2A 11595,07 2843,49 2356,78 81
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H2B 11859,27 3025,89 2908,29 81
H3A 14466,31 3084,26 2790,19 67
H3B 13643,18 3445,57 2380,37 67
H4A 14033,87 2751,27 1801,38 76
H4B 15644,87 2887,64 2048,68 76
HSA 15461,77 2102,29 2544,58 62
H5B 15250,58 1913,76 1992,44 62
H6A 12567,94 1881,97 2092,57 47
H7A 12493,8 1148,4 2726,47 45
H7B 14307,2 1219,14 2742,07 45
H8 14351,82 1011,06 1875,01 39
H10A 16953,29 -213,57 2745,44 53
H10B 15639,61 -533,49 2454,68 53
H12 16045,63 266,53 3542,65 55
H13 14705,08 119,1 4259,92 64
H14 12868,21 -575,779 4305,04 61
H15 12456,71 -1148,44 3641,06 59
H16 13766,24 -997,39 2915,67 50
H17 13002,8 1059,01 1218,16 34
H18 9789,78 810,41 1296,9 33
H19 11398,17 1212,94 452,71 33
H20 13108,41 429,43 475,09 37
H21 13443,03 100,29 1269,63 36
H22A 13298,17 -568,23 574,49 45
H22B 11475,54 -596,32 523,04 45
H24A 8169,44 2550,73 142221 73
H24B 9982,19 2575,07 1488,47 73
H24C 8905,74 24712 1949,09 73
H25 9970,62 1043,05 -229,95 33
H26A 10218,52 1983,96 -34,49 37
H26B 8411,25 2044,29 36,87 37
H27 9887,47 1808,34 -873,4 36
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H28A 7414,27 1851,19 -1224,26 39
H28B 6677,78 1933,01 -697,59 39
H29 8367,62 970,65 -981,01 36
H30 6720,65 1146,93 -88,51 34

IIPUMEP 7. PEHTTEHOBCKHWI AHAJIU3 MOHOKPHUCTAJUIOB THUJIPATA
COJIbBATA OTAHOJIA COEJJMHEHUA 15

Coenunenue 15 (10 mr) pactBopsuin B 3TaHoje (abcomotrHom) (400 M) B 2 MI
NPO3paYyHON CTEKJIIHHOW mpobupke u pobasmsiu Boay (200 wmxi). JlaHHy:O mnpoOHpKY
3aKphIBAJIM KPBIKOW U OCTaBisuid crosATh npu 5°C mpumepHo Ha Tpu Henmenu. Yepes Tpu
Henen ObUIO OTMEYEHO, UTO HEeOOJBbIINE IIACTUHYATBhIE KPUCTAJUIBI BBIPOCITH HIDKE MEHHUCKA
PaCTBOPEHHS, YTO OKa3aJOCh MOIAXOMSALINM Uil UCCIIENOBAaHHUA C TMOMOIIBI) PEHTT€HOBCKOH
) pakuyu MOHOKPUCTAJLIIOB.

SXRD aHamu3 mpoBOAWIM C NMPUMEHEHHWEM Npudopa ¢ ABYMs HCTOUYHMKaMu Agilent
SuperNova ¢ npumenennem Cu Ka-usmydennst (A=1,54184 A), remepupyeMoro repmeTHdHOil
TpyOkoil. udpakromerp ObT OCHAIlEH HU3KOTEMIEpaTypHeIM ycTpoiictBom Oxford
Cryosystems, MO3BOJISIFOIIMM MPOBOAUTE cOOp HaHHBIX mpu Temnepatype 120(1) K, u xpucrann
3aKJIIOYAIM B 3ALIUTHBIA CIIOM MapaTtoHOBOro Macia. beuto cobpaHO HECKOIBKO HaOOPOB
IAaHHBIX, KOTOpble OBUTM paspemeHbl M yTOYHEHbl B  XUPAJIbHOH  MOHOKJIMHHOW
npoctpancTBeHHOW rpynme C2. D¢dexTel MNOMIOmEHnss KOPPEKTUPOBAIW, IMPHUMEHS
SMIHUPUIECKYIO Koppekiuio co cheprueckumu rapmonukamu (SCALE3 ABSPACK) B cocrase
naketa nporpamm CrysAlisPro (Agilent Technologies, 2014).

Crpykrypy paspemanu npsmbiMu criocobamu (SHELXS97) u dopMupoBaiu mosHbIM
yrouHeHneM HanMeHbINX kBagpaToB Ha F (SHELXIL.97) ¢ unTtepdeiicom uepe3 nporpaMMHBIH
naker OLEX2. M3o0paxenust monydanu tak udepes OLEX2. Cmompu Sheldrick, G. M. Acta
Cryst. Sect. A 2008, 64, 112; Dolomanov, O. V., Bourhis, L. J., Gildea, R. J., Howard, J. A. K.,
Puschmann, H. J Appl. Cryst. 2009, 42, 339-341.

IIpoBomunu mouck Oojiee BBICOKOH METPHUYECKOW CHUMMETPHH C MNpPUMEHEHHEM
nporenypsl ADDSYMM PLATON, HO He ynmanoch OOHAPYXKHUThb KAaKyH-JTHOO CHUMMETPHIO
6onee Bricokoro nopsinka. Cmompu Le Page, Y. J. Appl. Cryst. 1987, 20, 264; Le Page, Y. J.
Appl. Cryst. 1988, 21, 983; Spek A. L., Acta Cryst. 2009, D65, 148. Bce HeBOIOPOIHBIE ATOMBI
pacronokeHsl Ha kKapTe Pypbe, U UX MOIOKEHHE YTOUHEHO 0 OMUCAHUS TEIUIOBOTO JBHUIKECHUS
BCEX HEBOJOPOIHBIX aTOMOB aHM30TPONHO. BHyTpH cTpyKTYpHI ObLTa OOHAPYKEHA OJHA MOJIHAS
dbopMyNibHAsT eOUHHUIA COeNMHEeHUs 15 B acUMMETpUYHOW sueiike, a Takke IBa KapMaHa
3JIEKTPOHHON MJIOTHOCTH, KOTOPBIE XOPOILIO YTOYHSUIMCH. MOJIEKYJIA BOJBI C 3aCENeHHOCThIO 0,67
U MOJIEKyJIa 3TaHosa ¢ 3aceneHHOCThr0 0,33. JIIMHBI CBsI3ei BHYTPU MOJIEKYJIbl 3TaHONA ObLTH
orpanmuensl 10 1,54(2) A nna anunbt C-C u 1,44(2) ans C-O B HomoNHEHHE K OrpaHHYeHHIO
TEIUIOBOTO JIBWKEHHS aTOMOB IIOYTH H3OTPOITHBIM IOBENEeHHEM. B nomomHeHWe Kk AaHHOM
MyCTOTE PaCTBOPEHHs OBLIO OOHAPYKEHO, YTO METOKCU-3()UPHOE TIJICUO UCXOIHOTO COSTUHEHUS

15 HeynopsimodeHO, MO3TOMY OBLIO CMOIEIMPOBAHO J[BAa IOJOXEHUS C SKBUBAJEHTHBIMU
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3aHATOCTSMU.

Bce BomopoaHbie aTOMBI pa3Mellaiy B PaCUETHBIX MO3ULMAX C MPUMEHEHHEM MOAENU
«Hae3gHUKa» ¢ pukcupoBaHHbIM Uiso B 1,2 pasa ans Beex rpynn CH, CH> u NH u B 1,5 pasa
ans seex rpynn CHs u OAH.

Bblio 0OHapy:KeHo, uTO HambobLIUi ocTaTouHbll Mk ®ypwe cocrasnser 0,84 ¢ A~
npubmsurensro 0,73 A or C(36), u camoe riay6okoe orsepctue Pypoe coctasnser -0,29 e A
npubmsurensro 1,04 A or °(11).

Kpucranmuueckne nannbie aast Cs333Hsg33N°%16 (M =729,37 1/mMoib): MOHOKIMHHAS
npocTpancTeenHas rpymma C2 (Ne 5), a=45,7226(18) A, 5=4,9503(3) A, ¢=16,7304(8) A, a=90°,
B=95,885(4)°, p=90°, V=3766,8(3) A3, Z=4, T=120(1) K, p(CuKa)=0,860 mm-1, Dcalc=1,290
r/cM3, usmepeno 114512 orpakenuii (6,896° <20 < 162,986°), 7536 yHukanbHbIX (Rin=0,1458,
Rsigma=0,0766), xoTophie MpUMEHSUM BO BCex pacuerax. Konewnas R; cocrasisiia 0,0842 (I >
26(1)), u wR> cocraBisina 0,2463 (Bce naHHbBIE)

CtpykTypHble OCOOEHHOCTM THIpaTa COJibBaTa 3TaHONAa coenuHeHuss 15. Pa3mepsl
3JIEMEHTAPHOM sTUEeHKH COOPAHHON CTPYKTYPBI OKA3aIUCh CIEAYIOIINMHU:

ITpocTpaHcTBEeHHAas rpynmna;: MOHOKIMHHAS (2

a=45,703(4) A 0=90°

b=4,9471(4) A B=95,819(8)°

c=16,7285(15) A y=90°

06beM=3762,8(3) A3

7=4,7 =1

bbu1o 00Hapy’k€HO, YTO aCUMMETpPUYHAs siueHKa CONEPKUT OAHY IMOJHYI (POPMYJIbHYIO
enuHULy coenuHeHus: 15 ¢ HeOobLIO 001aCThIO HEYNOPSAOUEHHOH 3JIEKTPOHHON MJIOTHOCTH,
SKBUBAJIEHTHOW 38 »sJeKkTpoHam/3neMeHTapHas sueiika (9,5 3IeKTpOHOB/aCUMMETpUYHAS
AJelika), B HACTOsIIee BpeMsl YTOUHEHHON Kak 4YacTUYHO 3aHsiTas CMELIaHHas IyCToTa
Bona/atanon npu 3ansroctu 0,67 nist Boasl (1 0,33 3ansroctu ans staHoia). [Ipumeuanne: 10
3JIEKTPOHOB Ha BCKO MOJIEKYJy BOAY U 18 371€KTPOHOB Ha BCKO MOJIEKYJy 3TaHOJA.

[TapaMeTpbl OKOHYATEIBHOT'O YTOYHEHHUS ObUTH CIIETYIOIUMU:

Ry [1> 206(1)]=8,42%

GOOF (xauectBo anpokcumanuun)=1,010

wR2 (Bce nannbIe)=24,63%

Rin=14,58%

napametp @Pmka =0,3(2)

B Tabmune 14 mokazaHbl OTHOCMTENbHblE aTOMHble KkoopauHaTel (x10%) wu
5KBUBaJIeHTHbIE H30TPOINHBIE Tapamerpsl cMemmenus (A?x10%) mna rumparta conbBaTa 3TaHONA
kpucTajuueckoro coeauHenus 15. Use ompemensroT kak /3 cmema oproronansHoro Up
TEH30pa.

Tabnuua 14
ATtom X y z U(3kB)
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Cl 6265,6(10) 740(14) 1746(3) 43,1(12)
N1 5948,7(9) 495(11) 1597(2) 42,5(10)
01 6678,4(8) 211(12) 2726(2) 59,6(13)
C2 6418,5(11) ~798(15) 1115(3) 47,1(14)
C3 6752,2(12) ~746(18) 1327(4) 60,6(19)
03 6330,5(8) 442(10) 352(2) 50,9(10)
C4 6824,6(12) -1850(19) 2170(4) 62(2)
Cs 6369,2(10) -393(15) 2582(3) 45,7(14)
C6 5764,5(12) 2562(14) 1635(3) 44,5(13)
06 6860,9(11) 1897(15) 1254(3) 78,9(17)
C7 5442.3(12) 1818(18) 1573(4) 57,2(17)
07 7216,6(10) -3563(17) 3132(3) 91(2)
08 6257,6(7) 1208(9) 3169(2) 44,1(9)
09A 5167(5) -380(40) 3413(17) 97(7)
O10A 5224(3) -4670(30) 3813(10) 80(4)
011 6461,7(7) 1922(9) 4811,3(19) 40,5(9)
012 6589,4(7) 280(10) 6116(2) 49,9(10)
013 7212,1(8) 318(12) 6691(2) 57,0(12)
014 7387,4(7) 1629(10) 5174(3) 48,9(10)
015 6916,7(9) -1158(11) 4261(2) 56,4(12)
C17 7148,5(13) -1740(30) 2455(4) 91(4)
C18 6122,1(10) -220(13) 3785(3) 42,2(12)
C19 6153,3(10) 1594(14) 4518(3) 41,4(12)
C20 5963(1) 777(14) 5184(3) 43,6(13)
C21 5643,8(11) 216(15) 4831(3) 48,2(14)
C22 5627,1(11) -1821(14) 4141(4) 48,6(14)
C23 5801,0(11) -752(14) 3483(3) 46,5(13)
C24 5964,6(12) 2981(16) 5836(3) 52,6(16)
C25 5870,5(15) 1950(20) 6624(4) 67(2)
C26 5310,4(13) -2337(17) 3814(4) 57,3(16)
C28 6597,1(11) -224(13) 5289(3) 43,3(12)
C29 6748,3(12) 2659(16) 6402(3) 52,7(15)
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C30 7071,9(11) 2456(15) 6238(3) 50,1(14)
C31 7090,2(10) 2017(14) 5337(3) 44.3(13)
C32 6912,2(10) -478(13) 5078(3) 42,6(13)
C33 6706,6(14) 2970(30) 7278(4) 83(3)
017 7389(4) -6100(60) 791(12) 125(11)
C35 7644(5) -1110(50) 848(10) 65(6)
C36 7464(6) -3340(50) 578(15) 88(7)
02 4157,1(10) 4887(11) 8295(3) 57,0(11)
016 2765,3(17) 8290(20) 1746(5) 83(3)
04 3169,4(12) 11309(16) 406(3) 82,2(18)
05 3260,4(14) 7637(15) 1159(3) 82,9(17)
Cs 3619,3(13) 8839(17) 324(3) 55,3(16)
C9 3322,9(15) 9370(19) 612(4) 63,2(19)
C10 3857,6(13) 9486(18) 1005(3) 57,5(17)
Cl1 4170,1(13) 9168(17) 806(3) 57,2(17)
C12 4233,7(15) 6438(19) 471(4) 65,8(19)
C13 4554,0(15) 6110(20) 318(4) 67(2)
Cl4 4763,5(15) 6680(20) 1068(4) 72(2)
C15 4704,5(16) 9380(20) 1409(4) 712)
Cl6 4386,2(14) 9711(18) 1561(3) 59,9(17)
C27A 5081(4) 4840(60) 6487(15) 86(6)
010B 5182(2) -4070(30) 4273(7) 63(3)
09B 5194(4) ~1740(60) 3198(13) 112(9)
C27B 5117(4) 5210(50) 6023(14) 76(5)

B Tabmuue 15 moka3aHbl aHH3OTPONHLIE TapameTpsl cMemternus (A2x10%) nns rumpata

conbBaTa STaHOJA KpuUCTaiudeckoro coenumnenus 15, Tlokasatens kosdduuueHTa
aHM30TPOIHOTO CMelleHus puHuMaeT Bua: -2m°[h?a*?Uy+2hka*b*Upa+... .
Tabnuma 15
ATOM Un U2 Uss Uzs Ui Uiz
Cl 372) 51(4) 22) 302) 5.2(18) 12)
N 372) 4703) 53Q2) 302) 1,9(16) 20.8(19)
01 | 29,7(16) 102(4) 46,5(19) 16(2) S11(14) 12)
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C2 39(2) 64(4) 37(2) -13) 0,9(19) 3(2)
C3 39(3) 93(6) 50(3) -10(3) 3(2) 2(3)
03 51(2) 64(3) 38,1(17) 2,2(18) 5,8(14) 3(2)
C4 34(2) 104(6) 47(3) -15(3) 2(2) 9(3)
C5 30(2) 65(4) 41(2) -3(3) 1,1(17) 0(2)
C6 49(3) 45(4) 39(2) 2(2) 2,4(19) 42)
06 55(2) 106(5) 78(3) -18(3) 22(2) 22(3)
C7 39(3) 82(5) 48(3) 5(3) -4(2) 7(3)
07 45(2) 169(7) 57(2) -34(4) -10,8(18) 35(3)
08 | 36,9(16) 56(3) 39,7(17) -3,1(17) 5,4(12) -4.2(16)
09A|  54(7) 81(13) 148(17) 14(11) -34(8) -1(8)
010
N 49(6) 63(9) 117(11) 6(8) 39(7) -1(5)
O11| 30,8(15) 52(3) 38,4(16) 0,9(16) -0,3(12) 0,1(15)
012| 35,2(16) 75(3) 38,3(17) 7,5(19) 0,1(13) -0,9(18)
013 | 32,0(16) 92(4) 46,0(19) 5(2) -1,9(14) -3,0(19)
014| 31,9(16) 52(3) 63(2) 0(2) 6,2(14) 0,6(16)
015| 40,6(19) 80(4) 47(2) -12(2) -1,1(15) 8(2)
C17 36(3) 182(11) 55(4) 21(5) 4(2) 15(4)
C18 33(2) 51(4) 42(2) 4(2) 2,5(18) 2(2)
C19 29(2) 56(4) 38(2) 12) 2,0(16) 2(2)
C20 30(2) 54(4) 47(3) 6(2) 5,6(18) 12)
C21 32(2) 62(4) 51(3) 3(3) 7,1(19) 5(2)
C22 31(2) 55(4) 59(3) 11(3) 12) -1(2)
C23 33(2) 60(4) 46(3) 13) -0,1(19) -2(2)
C24 37(2) 82(5) 40(3) 503) 7,9(19) 5(3)
C25 57(3) 103(7) 42(3) 3(3) 12(2) -1(4)
C26 38(3) 68(5) 64(4) 10(3) 2(2) 13)
C28 38(2) 47(4) 44(2) 3(2) 1,3(19) -1(2)
C29 413) 75(5) 41(3) -4(3) 0(2) 0(3)
C30 38(2) 64(4) 47(3) -13) -4(2) 2(3)
C31 32(2) 56(4) 46(3) -1(2) 5,4(18) -1(2)




56

C32 31(2) 53(4) 42(2) 2(2) -2,8(18) 0(2)
C33 43(3) 160(10) 46(3) 20(4) 3(2) 11(4)
017|  69(10) 230(30) 74(11) -20(16) 18(9) -40(15)
35| 75(12) 86(17) 37(8) 18(9) 20(3) 32(12)
c36|  87(11) 113(14) 69(10) 19(10) 26(9) 27(11)
02 59(2) 43(3) 63(2) 0(2) 2,3(18) -5(2)
016|  68(4) 134(9) 69(4) -38(5) 47(4) -35(5)
04 703) 113(5) 63(3) -3(3) 25(2) 8(3)
05 86(3) 100(5) 63(3) -6(3) 32(3) -20(3)
C8 51(3) 76(5) 40(3) 2(3) 7(2) -8(3)
C9 58(4) 82(6) 51(3) -13) 14(3) -8(4)
C10 57(3) 77(5) 39(3) -13) 6(2) -4(3)
Cl1 53(3) 78(5) 39(3) 2(3) 12) -8(3)
C12 62(4) 82(6) 52(3) -4(4) 03) 3(4)
C13 66(4) 87(6) 46(3) -6(3) 2(3) 10(4)
Cl4 54(3) 97(7) 62(4) -7(4) 7(3) 4(4)
C15 62(4) 93(7) 57(3) A(4) -6(3) 2(4)
Cl6 59(3) 79(5) 40(3) 3(3) 0(2) 1(3)
C27A|  45(8) 107(17) 101(14) -4(14) -23(9) 9(9)
O10B|  37(4) 88(10) 65(6) 14(6) 4(4) -9(5)
09B|  60(9) 170(20) 102(13) 64(15) -35(8) -57(13)
C27B|  44(7) 90(14) 94(12) 3(12) 14(3) 18(8)

B Tabmune

IIOKa3aHbl  OJIMHBI CBsI3ei A ruApara COJibBaTa 3TaHOJIA

KPUCTAJUIMYECKOro coequHenus 15.

Tabnuma 16
ATom ATom Juna/A
Cl N1 1,450(6)
Cl C2 1,528(8)
Cl Cs 1,536(7)
C27A O10A! 1,455(18)
O9%A C26 1,31(2)
O10A C26 1,220(16)

ATom ATom Juna/A
C18 C23 1,526(7)
C19 C20 1,537(7)
C20 C21 1,543(7)
C20 C24 1,542(9)
C21 C22 1,530(9)
C22 C23 1,517(8)




010A | C27A2 1,455(18)

C27B | O10B! 1,45(2)

010B | C27B2 1,45(2)
N1 C6 1,331(8)
01 C4 1,448(8)
01 Cs 1,412(6)
C2 C3 1,531(7)
C2 03 1,437(7)
C3 C4 1,517(9)
C3 06 1,410(11)
03 Cs’ 1,420(8)
C4 C17 1,510(8)
C5 08 1,398(7)
C6 C7 1,512(8)
C6 02* 1,207(8)
07 C17 1,456(12)
08 C18 1,441(6)
011 C19 1,454(5)
011 C28 1,432(7)
012 C28 1,409(6)
012 C29 1,440(9)
013 C30 1,416(8)
014 C31 1,426(6)
015 C32 1,409(6)
C18 C19 1,515(8)

57

C22 C26 1,516(8)
C24 C25 1,516(8)
C26 010B 1,327(14)
C26 09B 1,15(2)

C28 C32 1,523(7)
C29 C30 1,536(7)
C29 C33 1,504(8)
C30 C31 1,533(8)
C31 C32 1,518(8)
017 C36 1,46(2)

C35 C36 1,42(2)

02 c6* 1,207(8)
04 C9 1,218(11)
05 C9 1,307(10)
C8 03° 1,420(8)
C8 C9 1,507(9)
Cs8 C10 1,527(8)
C10 Cl1 1,508(9)
Cl1 C12 1,503(12)
Cl1 Cl6 1,545(8)
C12 C13 1,521(9)
C13 Cl4 1,525(9)
Cl4 C15 1,491(13)
C15 Cl6 1,512(10)

11-x,-1+y,-z; 21-x,+y,1-z; 31-x,-1+y,1-z; 41-x,1+y,-z; S1-x,1+y,1-z

B tabnuiue 17 mokasaHsbl yriIbl CBSI3€H ISl THpaTa CONbBATA STAHOJA KPUCTALTHIECKOTO

coequHenus 15.

Tabmnuua 17
AToM | ATOM | ATOM Yroa/’
N1 Cl1 C2 111,0(4)
N1 Cl1 C5 109,6(4)

AtoM | AToM | AToM Yroa/®
c22 | c21 | C20 112,3(4)
C23 C22 C21 109,2(5)




c2 | CI Cs 109,1(5)
C6 | NI | Cl1 123,6(5)
C5 | Ol | C4 112,0(4)
Cl c2 | C3 110,3(5)
03 | C2 | C1 107,2(5)
03 | C2 | C3 112,4(5)
OI10A | C26 | 09A 123,5(12)
OI0A | C26 | C22 117,1(7)
09A | C26 | C22 117,9(11)
O10B | C26 | C22 111,4(7)
O9B | C26 | C22 128,2(11)
O9B | C26 | O10B 119,4(12)
c4 | C3 C2 109,1(5)
06 | C3 C2 110,3(6)
06 | C3 C4 111,7(6)
cs' | 03 C2 114,6(5)
o1 C4 | C3 108,9(6)
o1 C4 | C17 106,2(5)
Cl17 | C4 | C3 113,2(6)
o1 cs5 | C1 110,0(4)
08 | C5 | Cl1 109,4(5)
08 | C5 | Ol 106,0(4)
N1 c6 | C7 115,2(6)
02? | C6 N1 123,7(5)
02? | C6 C7 121,1(6)
C5 | 08 | C18 116,1(5)
C28 | Ol1 | C19 117,0(4)
C28 | O12 | C29 114,1(4)
07 | C17 | C4 110,4(7)
08 | C18 | C19 106,1(5)
08 | C18 | C23 108,5(4)
C19 | C18 | C23 112,2(4)
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C26 | C22 | C21 110,8(5)
C26 | C22 | C23 110,5(5)
C22 | C23 | CI8 112,2(4)
C25 | C24 | C20 113,3(6)
Ol1 | C28 | C32 107,3(4)
012 | C28 | O11 111,3(5)
012 | C28 | C32 111,2(4)
012 | C29 | C30 110,4(5)
012 | C29 | C33 107,3(6)
C33 | C29 | C30 113,7(5)
013 | C30 | C29 110,2(5)
013 | C30 | C31 110,6(5)
C31 | C30 | C29 109,6(4)
Ol4 | C31 | C30 110,9(4)
Ol4 | C31 | C32 109,2(5)
C26 | O10A |C27A3 117,3(15)
C26 | O10B |C27B3 114,9(12)
C32 | C31 | C30 108,4(5)
015 | C32 | C28 110,7(4)
015 | C32 | C31 114,3(5)
C31 | C32 | C28 111,0(5)
C35 | C36 | 017 142(2)

03* | C8 C9 112,4(6)
03* | C8 | Cl0 108,4(5)
CoO | C8 | Cl10 108,7(5)
04 | CO | 05 123,7(7)
04 | C9 | C8 123,9(7)
05 | C9 | C8 112,2(7)
Cl1 | C10 | C8 115,7(5)
C10 | CI1 | C16 110,0(5)
Cl2 | CI1 | C10 113,6(6)
Cl2 | CI1 | Cl16 109,3(6)
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o011 | c19 | C18 110,3(4) Cll | c12 | C13 112,6(7)
011 | €19 | C20 112,7(4) Cl2 | Cc13 | c14 112,1(6)
C18 | C19 | C20 114,7(5) C15 | C14 | C13 110,9(7)
C19 | C20 | C21 110,7(4) Cl4 | C15 | C16 112,0(7)
C19 | C20 | C24 111,4(5) C15 | Cl6 | Cl1 112,9(5)
C24 | C20 | C21 109,5(4)

11-x,-1+y,-z; 21-x,+y,1-z; 31-x,-1+y,1-z; 41-x,1+y,-z

B Tabmuue 18 mokasaHbl KOOPAMHATHI BOAOPONHBIX cBsselt (Ax10%) m m3oTpomHbIe

napameTpsl cmemenus (A2x10%) nas rumpaTa conpBaTa 3TAHONA KPUCTAUTHYECKOTO COEIHHEHS

15.
Tabnuma 18
ATom X y z U(3kB)
H1 6319,57 2653,51 1728,26 52
HIA 5875,68 -1072,33 1477,36 51
H2 6351,08 -2678,05 1100,56 56
H3 68428 -1919,47 949,97 73
H4 6755,19 -3719,38 2190,78 75
HS 6305,04 -2270,32 2627,43 55
Ho6 6888,83 2181,79 784,86 118
H7A 5349,34 2753,37 1981,59 86
H7B 5423,02 -95,51 1645,4 86
H7C 5349,94 2322,68 1053,45 86
H7 7116,74 -3161,1 3493,93 137
H13 7388,77 340,4 6642,23 86
H14 741433 29,28 5077,12 73
HI15 6861,13 138,49 3980,61 85
HI17A 7261,86 -2248,93 2019,39 109
H17B 7202,54 90,21 2616,23 109
HI18 6224,44 -1933,48 3906,78 51
HI19 6083,7 3381,31 4332,6 50
H20 6044,12 -885,29 5436,6 52
H21A 5533,22 -472.,4 5252,26 58
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H21B 5553,21 1897,29 4638,24 58
H22 5715,16 -3526,92 4341,48 58
H23A 5711,76 912,93 327231 56
H23B 5792,06 -2052,72 3047,82 56
H24A 6161,2 3727,09 5932,46 63
H24B 5833,6 4429,13 5638,57 63
H25A 5672,98 1275,33 6537,63 101
H25B 5878,88 3400,88 7006,59 101
H25C 6000 526,31 6825,65 101
H28 6492,07 -1911,9 5148,62 52
H29 6660,48 4227,54 6111,57 63
H30 7171,17 4153,82 6399,31 60
H31 7007,8 3589,01 5037,95 53
H32 7001,06 -1994,86 5391,28 51
H33A 6500,39 3044,14 7339,89 125
H33B 6799,58 4605,06 7479,77 125
H33C 6793,35 145478 7572,16 125
H17 7537,68 -7036,33 831,09 187
H35A 7834,04 -1301,09 661,06 97
H35B 7663,88 -1057,6 1425,06 97
H35C 7554,08 535,51 641,49 97
H36A 7518,89 -3592,16 38,36 106
H36B 7271,03 -2507,36 502,2 106
HSA 3246,97 6119,43 962,01 124
H8 3632,61 6926,43 181,61 66
H10A 3830,7 11334,54 1175,56 69
H10B 3829,28 8322,62 1457,13 69
H11 4205,57 10527,72 401,51 69
HI12A 4110,01 6170,73 -29,45 79
H12B 4184,1 5055,05 844,86 79
H13A 4597,26 7341,61 -105,89 80
H13B 4585,55 4285,19 135,71 80
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H14A 4739,92 5296,46 1468,07 86
H14B 4964,74 6608,45 934,07 86
HI15A 4755,1 10774,12 1037,82 86
H15B 4828,57 9628,6 1909,38 86
H16A 4355,91 11534,29 1748,18 72
H16B 4343,27 8474,83 1983,38 72
H27A 5206,57 5408,98 6092,31 130
H27B 5109,57 2940,77 6589,65 130
H27C 5129,02 5830,08 6975,03 130
H27D 5162,11 3456,46 5822,86 113
H27E 5136,17 5174,92 6599,49 113
H27F 5250,35 6517,69 5841,68 113

Hacrosmas 3asiBka OXBaTbIBAET CICAYHOINC aCTICKThI.

1. Cioco0 nonyyenus: coequaeHust 15
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T7ie YKa3aHHbIN CIOco0 BKIIOYAET, TI0 MEHBLIEH Mepe, OHY CTaJHI0, BBIOPAHHYIO U3

(a) runpupoBaHus coenrHeHus 14

(b) MeO-TpUTUIBHOTO paciIeruieHns coenuHenus 13
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(c) ormeruenust alloc/annnupoBanus coequHeHus 12
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(h) TBDMS-nebnokupoBanusi COeAMHEHUS 3

TBDMSO @Q;Me

I
o 0B

1 OBn

Fﬁnc}mn 3

o u

2

(1) yxozunupoBanust coenuHeHus 1

TBOMSQ;5\—— T ~CO;Me

1

2. Crocob mo 1. 1, rae cnoco0 BKIIFOYAET, MO MEHbIIEH Mepe, ABEe CTaAUHU, BBIOpAaHHBIE U3
cranuii (a)-(1).

3. Cnoco0 no 1. 1, e cnocod BKIIFOYAET, IO MEHbLIEH Mepe, TPH CTaAUH, BBIOPAHHBIE U3
cranuii (a)-(1).

4. Crnocod mo m. 1, rme crmoco® BKIOYAET, MO MEHbIIEH Mepe, YeThIpe CTajauu,
BbIOpaHHbIE U3 cTanuii (a)-(1).

5. Cnoco0 mno m. 1, rne coenunenne 15 BBIOENSAIOT B BUAE KPUCTAJUIMUECKOTO TBEPAOTO
OCTaTKa.

6. Croco® no n. 1, rae coeaunenue 14 BBIIETAIOT B BUAE KPUCTAJUIMYECKOTO TBEPIOTO
OCTaTKa.

7. Cnocob mno 1. 1, rae coenuHeHne 8 BBIACISIIOT B BUAE KPUCTAIIIMYECKOTO TBEPIOTO
OCTaTKa.

8. Cnocob mo n. 1, rae coennHeHne 4 BBIACISIIOT B BHIE KPUCTAJUIMYECKOTO TBEPAOTO

ocTaTkKa.

9. Coequnenue coequnenus 14
En EA

10. Coenunenue no 1. 9, rae yka3aHHOE COEAMHEHUE SIBJISETCS] KPUCTAJUIUYECKUM.

11. Coenunenue no n. 10, rae yka3aHHOe COEJUHEHHE XapaKTEepPU3yeTCsl MOPOIIKOBOM
pentrenorpammoii (XRPD) mo cymectBy ananornyHou urype 2.

12. Coenunenue no n. 10, rae ykasaHHOe COEJUHEHHE XapaKTepU3yeTCsl MOPOIIKOBOM
pentrenorpammoii (XRPD), comepskamiei, mo MeHbILIeH Mepe, OOMH CUTHAJ, BBIOPAHHBIH W3
CUTHAJIOB MPU MEKAaTOMHBIX paccrosHusx 13,9+0,2) 11,1+0,2, 122+0,2, 7,1+£0,2, 4,6+0,2 u
4,9+0,2.

13. Coenunenue no n. 10, rae yka3aHHOe COEJUHEHHE XapAaKTEPU3YeTCs MOPOIIKOBOM

pentrenorpammoii (XRPD), comepskamueii, mo MeHblel Mepe, Ba CHTHajia, BbIOpaHHbIE U3
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CUTHAJIOB MPU MEKATOMHBIX paccrosHusx 13,9+0,2, 11,1+0,2, 12,2+0,2, 7,1+£0,2, 4,6+0,2 u
4,9+0,2.

14. Coenunenue no n. 10, rae ykasaHHOe COEJUHEHHE XapaKTEPU3YeTCs MOPOIIKOBOM
pentrenorpammoit (XRPD), copmepskamueli, mo MeHbIlell Mepe, TPH CUTHaia, BbIOpaHHbIE U3
CUTHAJIOB IPHU MEXATOMHBIX paccrosiHusx 13,9+0,2, 11,1+0,2, 12,2+0,2, 7,1+£0,2, 4,6+£0,2 u
4,9+0,2.

15. Coenunenue no n. 10, rae yka3aHHOE COEJUHEHUE XapaKTEPU3YeTCs MOPOLIKOBOM
pentrenorpammoii (XRPD), comeprkalieii, mo MeHbLIeH Mepe, YeThbIpe CHrHaJla, BbIOpAHHBIE M3
CUTHAJIOB TPU MEKAaTOMHBIX paccrosiuusx 13,9+0,2, 11,1+0,2, 12,2+0,2, 7,1+£0,2, 4,6+0,2 u
4,9+0,2.

16. Coenunenue no n. 10, rae yka3aHHOe COEJUHEHHE XapaKTepU3yeTCsl MOPOIIKOBOM
perrreHorpammoii (XRPD), conepskaineil, Mo MeHbIeW Mepe, CHUTHANBI MPH MEXKATOMHBIX
paccrosiHusix 13,9+0,2, 11,1+£0,2, 12,2+0,2, 7,1+0,2, 4,6+0,2 u 4,9+0,2.

17. Coenunenue no n. 10, rae yka3aHHOe COEJUHEHHE XapaKTepU3yeTCsl MOPOIIKOBOM
pentrenorpammoii (XRPD), comepskamieif, mo MeHbILIeH Mepe, OOMH CUTHAJ, BBIOPAHHBIA U3
cUrHaJioB npu yriax 2 tera 19,2+0,2, 18,0+0,2, 12,4+0,2, 7,9+0,2, 7,3+0,2 u 6,4+0,2.

18. Coenunenue no n. 10, rae ykasaHHOe COEJUHEHHE XapaKTEepPU3yeTCsl MOPOIIKOBOM
pentrenorpammoii (XRPD), comepskarueii, mo MeHbIIel Mepe, Ba CHIHajia, BBIOpaHHbIE U3
curHaJioB npu yriax 2 rera 19,2+0,2, 18,0+0,2, 12,4+0,2, 7,9+0,2, 7,3+0,2 u 6,4+0,2.

19. Coenunenue no n. 10, rae yka3aHHOe COEJUHEHHE XapaKTEPU3yeTCs MOPOIIKOBOM
pentrenorpammoii (XRPD), conmepskamueli, o MeHbInedl Mepe, TPH CUTHaia, BBIOpaHHbIE U3
curHaJioB npu yriax 2 rera 19,2+0,2, 18,0+0,2, 12,4+0,2, 7,9+0,2, 7,3+0,2 u 6,4+0,2.

20. Coenunenne no n. 10, rae ykasaHHOE COEUHEHHE XapAaKTEPU3YeTCs MOPOIIKOBOMN
pentrenorpammoii (XRPD), comeprkalieii, mo MeHbliel Mepe, YeThIpe CUrHalia, BbIOpAHHBIE W3
CUrHasoB npu yriax 2 rera 19,2+0,2, 18,0+0,2, 12,4+0,2, 7,9+0,2, 7,3+0,2 u 6,4+0,2.

21. Coenunenne o 1. 10, rae ykasaHHOE COEUHEHHE XapaKTepU3yeTCs MOPOIIKOBOMN
pentrenorpammoii (XRPD), comepskaiueii, mo MeHbIIeld Mepe, CHUTHAJbl MPU yrjiax 2 TeTa
19,2+0,2, 18,0+0,2, 12,4+0,2, 7,9+0,2, 7,3+0,2 u 6,4+0,2.

22. Coengunenue no 1. 10, rae yka3aHHOE COENMHEHUE XapaKTEePU3yeTCs CIEAYIOLIUMU
napamerpamu 3JIEMEHTAPHOU sTYEUKOM:

a=8,76 A a=90°

b=24,19 A B=90°

¢=27,59 A y=90°

OGbem=5850 A’

7=4,7"=2

IIpocTpaHcTBEHHAs rpyNna; OPTOPOMONYECKasi MPOCTpaHCTBeHHAs rpymnmna P21212;.

23. Coenunenue 1o 1. 10, rae ykasanHoe coeauHenue xapakrepusyercs JICK kpusoii ¢
HA4aJIoM 3HA0TepMbl ipu npubdnusutensHo 170°C.

24. I'mgpat conbBaTta 3TaHoJa coequHeHus 15



65

2

II€  YKa3aHHO€  COEJUHEHHE  XapaKTepU3yeTcs  CAEAYIOIMMH  [apaMeTpaMu
3JIEMEHTAPHOU STUEeHNKOI:

a=45,7 A a=90°

b=4,95 A B=96°

c=16,73 A y=90°

O6bem=3763 A’

7=4,7 =1

IIpocTpaHcTBeHHas rpynna: MOHOKIMHHas C2.

25. CoenuHeHue, npeacTaBisitoniee codol coequHeHus 8

o~

NH
' Q'S:m ":EDM;
_f s — 2V

, T—
MO
o Ll oBn

Enc dn 8

raoe YKa3aHHOE COCOUHCHHE XapaKTEPU3yETCA CJICAYHOIIUMHU napamMerpamMu
3JIEMEHTapHOM sTYEHKOM:

a=22.61 A a=90°

b=8,66 A B=90°

c=24,51 A y=90°

06bemM=4797 A3

7=4,7'=1

IIpocTpancTBeHHAas rpymna; MOHOKJIUHHAs /2.
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POPMYVYJIA U3OBPETEHUA

1. CoenuHenue, nmpeacTaBistoee COOOH rUapaT CONbBaTa 3TAHOJA CoequHeHus 15

FICD 0

MHAL
] CCave
HO 0
o OH
OH
HQ
15

2
rae YKa3aHHOC COCIUHECHUC XApaKTCPU3YyETCA CICAYHOIIUMHU rnapamMeTpamu

3JIEMEHTapHON AYENHKOM:

a=45,7 A 0=90°
b=4,95 A p=96°
c=16,73 A y=90°
06bemM=3763 A3
7=4,7'=1

IIpocTpancTBeHHas rpymnmna: MOHOKJIMHHAs C2.

2. CoenuHeHue 10 1. 1, TOMOTHUTENbHO XapaKTepU3YIOIeecs TEM, UTO:

Ri1 [1>20(1)]=8,42%

3. Coeaunenue 1o 1.1, JOMONHUTEIBHO XapaKTEPU3YIOLEECs TEM, UTO:

GOOF (xauectBo anpokcumanun)=1,010.

4. CoenuHeHue 1O 11. 1, TOMONHUTENBHO XapaKTepU3YIOLIeecs TeM, UTO:

wR> (Bce nanHbIe)=24,63%

5. CoenuneHue no 1.1, JOMONHUTENBHO XapaKTePU3YIOLIEeCs TeM, UTO:

Rin=14,58%.

6. CoeauHeHue 1o 1. 1, JOMONHUTEIBHO XapaKTePU3YIOLeecs TEM, YTO:

napamerp ®@mska =0,3(2)

7. CoenuHeHue 1O 1.1, [JOMNONHUTENBHO XapaKTepHU3YIOLeecss IIaCTUHYAThIMU
KPUCTAJIJIAMM.

ITo noBepenHoCTH
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