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N3o0pereHne OTHOCHTCS K CIOCOOy TONydYeHHS KOHKpeTHoro m3omepa (6R,10R)-6,10,14-
TPUMETHIINICHTAICKAH-2-0Ha ~ MHOTOCTAJMIHBIM  CHHTE30M U3 cmecu  u3omepoB  (5E,9E)-/
(5E,92)-/(5Z,9E)- u (57,97)-6,10,14-Trpumermnmnenranexa-5,9,13-tpuen-2-osa wm cmecu (5E,9E)-/
(5E,92)-/(5Z,9E)- wu (57,97)-6,10,14-TpumMeTHinmneHraneka-5,9-11MeH-2-0Ha MMyTeM acCUMETPHUYHOU
THJPOTCHU3ANN MOJIEKYJISIPHBIM BOJIOPOJIOM B IIPUCYTCTBHU XHUPAJIBHOTO KOMILIEKCA UPUAMS (POPMYIIBI
(ITI), rtoe rpymmsl u cuMBonbl B Gopmyne (III) mMeroT 3HadeHUs, KOTOpbIE OINpeAesicHbl B ONMCAHHH.
Crnoco6 oGmamaer OosbIIMM MOJNE3HBIM 3((PEKTOM, ITOCKOJNBKY IpeaiaraeT 3(QEKTUBHBIH IIyTh
MOJTYUYESHHUS JKEJIaTeIbHOTO XUPAIBHOTO MPOJYKTa U3 CMECH CTEPEOH30MEPOB NCXOJHOTO IPOAYKTA.
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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

Hacrosimee m3o0perenne otHocutes kK obmactu (6R,10R)-6,10,14-TpuMeTnineHranekaH-2-oHa U €ro pe-
AKIIMOHHBIX TPOIYKTOB.

IIpenmecTBYIOLIHI YPOBEHb TEXHUKH

(6R,10R)-6,10,14-TpumeTrnmneHTaiekaH-2-0H SBJISICTCS BaXHBIM MHTEPMEINATOM, B YACTHOCTH, JIJISI CHH-
te3a (R,R)-modwurona [=(3RS,7R,11R)-3,7,11,15-terpametunrekcanen-1-ea-3-o1], (R,R)-burona u Tokodepo-
JIOB.

N3oduroi, hutos v TOKOPEPOITHI IPEACTABISIIOT COO0M XUPATBHBIC COSAMHEHNUS, TOCIEIHIE IBA U3 KOTO-
PBIX BeTpeyatoTes B npupoze B popme "all-R" crepeonzomepa. @uron copepur 2 cTepeoLeHTpa u, Kpome To-
TO, TPEX3aMEIICHHYIO YTIIEPOI-yIIIEPOIHYIO IBOHHYIO CBSI3b, PE3YJIbTaTOM UEeTo OKa3bIBaeTcs oOpazoBanue E/Z-
CTEpPEOM30MEPOB, B TO BpeMs Kak n30(uTon m Tokogepoisl uMeroT 3 crepeouneHTpa. IlosTtomy cymecTByer
MHO)XECTBO NU30MEPOB.

Bbuio mokasaHo, YTO M3 €CTECTBEHHO BCTpEYAIOIIMXCS cTepeon3omepoB TokogdeposoB (2R,4'R,8'R)-
ToKodepoibl, B 9acTHOCTH (2R,4'R,8'R)-a-Toxodepon, o6magaroT caMoli BBICOKOW OHMOJIOTHMYECKON aKTHBHO-
CTBIO (OMOTIOTCHIIUEH).

OpmHako, MOCKOJIbKY MpupoaHble HcTOUHUKH (2R,4'R,8'R)-Tokodepornos u (R,R)-purtona Bechbma orpanu-
YeHBI, HAa PBIHKE MMEETCS HACTOSATENbHas MOTpeOHOCTh B ddpdexTuBHOM cuHTe3e (2R,4'R,8'R)-TokodeponoB u
(R,R)-m30dwutona, a takxke B (6R,10R)-6,10,14-TpuMeTminenTagekal-2-0He, UCXOAHOM MaTepHaje IS 3THX
MIPOAYKTOB, SBIISTIONIEMCS MOJXOIAIINM JJIs1 IPUMEHEHHS B TPOMBIIIUICHHBIX MacIITa0ax.

ITockoubKy, KpoMe Toro, ObUTO0 ToKazano (Hanpumep, H. Weiser u ap. B J. Nutr. 1996, 126 (10), 2539-49)
HAJIMYUE TIOBBIIIICHHON OHMOJIOTMYECKON aKTUBHOCTH (OWOIOTEHIIMU) B IEJIOM y TOKO(EpPOIIOB, UMEIOMMX R-
KOH(UTypanuio Ipy XUPAILHOM IIEHTPE, PACHOI0KEHHOM PSIIOM € 3(HUPHBIM aTOMOM KHCJIOpOJa B KOJbLE MO-
aekynsl (To ecthb 2R-koHGUrypamus), mo CpaBHEHHIO C COOTBETCTBYIOIIMMH H30MEpaMH, HMEIOUIMMHU S-
KOH(UTypanuio, ecTb 3HaYMTEeNbHAs MOTPeOHOCTh B 3()(EKTHMBHOM CHHTE3€ B IPOMBIIUIEHHOM MaciuTade
(2R,4'R,8'R)-Tokodeponos, B yacTHOCTH (2R,4'R,8'R)-a-Tokodepoua.

CymHocTh n300pereHns

[TosToMy mpobnemMa, pemaemasi HACTOSIIMM H300PETEHUEM, COCTOUT B TOM, YTOOBI HPEUIOKHUTH CHOCO0
Jutst mpousBozcTia (6R,10R)-6,10,14-TpuMeTmimenTaaeKkan-2-oHa.

HeoxxumanHo ObUTO 0OHAPYXKEHO, YTO CIIOCOOBI 1O MI.1 ¥ 2 B COCTOSIHWM PEIINTh 3Ty MpodiieMy. beia
MOKa3aHa BO3MOYKHOCTh TOJYYEHHUS OJHOTO OIPEIEICHHOT0 HHTEPECYIOIIET0 H30Mepa 3 CMECH N30MEPOB HC-
XOJIHOTO MaTepuania, To ecth cmecu (SE,9E)-/(5E,97)-/(5Z,9E)-/ n (52,97)-6,10,14-tpumeTrnnmnenranexa-5,9,13-
TpueH-2-ona wim cmecH (5SE,9E)-/(5E,92)-/ (5Z,9E)-/ n (57,97)-6,10,14-rpumeTnnmnenTaneka-5,9-1men-2-oHa.

[IpennourruTensHBIE BOIUIONMICHUS M300PETEHUS C MOMOIIBIO IHC/TPAHC-N30MEPHU3AINH JIEIAI0T BO3MOXK-
HBIM TIPUMEHEHHUE HEXETAaTeIbHBIX H30MEPOB. ACHMMETpPHYHAs THAPOTeHU3AIN, KOTOpas ABISIETCS OJHUM U3
KJTFOYEBBIX JIEMEHTOB 3TOT0 W300PETEHUsI, MOKET OBITh yNy4YllleHa B OTHOLICHUH e€ 3(Pp()EKTHBHOCTH M CKOPO-
CTH TOCPEICTBOM KETalU3aI[Mi KETOHOB, MPEIHA3HAYCHHBIX JJISI aCHMMCTPHUYHOW THUAPOTCHHU3AINH, a TaKKe
Onaromapst IPUMEHEHHIO ONPE/ICIIEHHBIX T00aBOK.

Crioco6 n300peTeHus eslaeT BO3MOXHBIM 3((EKTHBHOE NOIyUYCHHE U3 M30MEPHBIX CMECEH LIEIEeBBIX MO-
JIEKYJI C BBICOKMM KadecTBOM, oOecrieunBasi BO3MOXXHOCTh MX HPUMEHEHHS! B NPOMBIIIJICHHOM IPOU3BOJICTBE.
JanHbIii ciocod obnagaerT OONBINNUM MOJE3HBIM 3()(EKTOM B CBSA3M C TEM, YTO OH OOCCIICYMBACT MOTyYCHHE
JKENATeNTFHOTO XHPAIBHOTO MPOAYKTAa U3 CMECH CTEPEOM30MEPOB MCXOTHOTO MPOIYKTa 3(PPEeKTHBHBIM CIIOCO-
oom.

JampHeiimme o0BeKTH N300pETEHHUSI TOTIMHSAIOTCS TaTbHEHIINM HE3aBUCHUMBIM ITyHKTaM (OPMYIBI H30-
Opetenns. KoHkpeTHBIE MPEINOYTHTEIFHBIC BOIUIOIIEHHS TOJINHEHBI 3aBUCUMBIM ITYHKTaM (OpPMyIbl n300pe-
TEHUS.

OcymecTBiieHHe H300peTeHus

B mepBoM o00OBbekTe HacTrosilee W300peTEHHE OTHOCUTCSA K crocoOy mnonydenus (6R,10R)-6,10,14-
TPUMETHIINECHTaAeKaH-2-0Ha MHOTOCTauiHbIM cuHTe30M u3 6,10,14-TpumMerunnenragexa-5,9,13-tpuen-2-ona
unu 6,10,14-tpumeTunnenraneka-5,9-11eH-2-0Ha, coiepKaleMy TaIblL:

a) odecneuenus cmecu (SE,9E)-/(5E,972)-/(5Z,9E)-/ u (5Z,92)-6,10,14-tpumernnmnenTaneka-5,9,13-rpueH-
2-ona i cmecu (SE,9E)-/(5E,92)-/(5Z,9E)-/ u (52,97)-6,10,14-TpuMeTrinenTaaeka-S5,9-1ueH-2-0Ha;

b) manuBuayansHOTO BBIAENeHUs (SE,9E)- w/wm (57,97)-u3omepa 6,10,14-tpumernnmnenraneka-5,9,13-
TpHeH-2-oHa Wi 6,10,14-TpumeTHinenTaneka-5,9-1mMeH-2-0Ha U3 CMeCH 3Tara a);

C) aCHMMETPHYHON THAPOTCHU3ANNH C MMOMOIIBI0 MOJIEKYJIIPHOTO BOJOPOJA B NMPHCYTCTBUU XUPATHHOTO
KOMIUTeKca upuaus ¢ mosrydenueM (6R,10R)-6,10,14-tpumeTnnmnenTanekan-2-oHa;

TIPH 3TOM 3TaITbI a)-C) BBITIOIHSIIOTCS B TIOPSAKE a, b, C.

BripakeHne "He3aBUCHMBIM JIPYT OT Ipyra oOpa3oM" B JaHHOM JOKYMEHTE B OTHOIICHUU 3aMECTHTEINEH,
(hYHKIIMOHATBHBIX TPYIII WM TPYII O3HAYAET, YTO B OJHOW W TOW K€ MOJEKYJIe MOTYT OJHOBPEMEHHO BCTpE-
YaThCs UACHTUYHO OTPEICICHHBIC 3aMECTHTEIH, ()YHKIIMOHATBHBIC TPYIIIEI FIIH TPYIITE], HMCIOIINE PA3THYHbIC
3HAYCHMS.

Cy.y ANIKUIIbHAS TPYIIA ABISETCS alKUIBHOM IPyMIoH, cofepikamiei oT X 10 y aTOMOB yTJIepoJia, TO eCTb,
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Hanpumep, C,; anKuibHas Tpymma ABISETCS alIKUIBHON IpyNIoH, coaepxaiei oT 1 1o 3 aromoB yriepoaa.
ANKWIbHAsI TPYTIIIa MOKET OBITh JTMHEHHOW MM pa3BeTBieHHoH. Hanpumep, -CH(CH;)-CH,-CH; paccmaTpuBa-
etcs B kKauecTBe C, aNKIIIBHON TPYIIIHL.

Ankunenosas Cy.y, Tpynmna sBJISETCA alKUIEHOBOM IPYIIION, cofepkamel oT X 0 y aTOMOB YIJIepoa, TO
€CTh, HampuMep, ankmieHoBas rpymma C, g SBISETCA aJKWICHOBOHM TPYIIOH, coaepxamei oT 2 10 6 aToMOB
yraepoaa. AJIKHIIEHOBas TpyIia MOKeT ObITh JIMHEWHOUW wim pa3BeTBieHHOH. Hanmpumep, rpymnma -CH(CHj)-
CH,- paccmatpuBaercs kak C3 amkuiaeHOBast TpyIma.

"®eHomocpT" B TAHHOM JIOKYMEHTE 0003HaYaeT CITUPT, KOTOPHI HMEET THAPOKCHIIBHYIO TPYIITY, KOTO-
past HeTIoCpPeICTBEHHO ITPUCOSANHEHA K apOMaTHYECKOH TpymIIe.

Hcnone3yemsiii B 3tom nokymente TepmuH "(R,R)-usoduron" obozmavaer (3RS,7R,11R)-3,7,11,15-
TeTpaMmeTuiarekcaaen- 1 -eH-3-o1.

Tepmun "(R,R)-puron", wucnone3yemplii B 3TOM JIOKyMeHTe, oOo3Hauaer (2E,7R,11R)-3,7,11,15-
TeTpaMeTHI-2-TeKcaelieH- 1 -oir.

Ha3Banus coenunenuii, HaurHaromuecs: ¢ "mojau", Takue Kak MOJUTHOJ, NPU KCIOJIB30BAHUU B HACTOS-
IIeM TOKYMEHTE OTHOCSTCS K BeIecTBaM, (DOpMaIbHO COIEPIKAIINM JIBE TN OOJIbIIee KOJMUYECTBO COOTBETCT-
BYIOIINX ()YHKIIMOHAJIBHBIX TPYII B MOJICKYJIE.

TepMmuH "CcTEepEeOTeHHBIH IIEHTP" TPU €r0 UCIIOJIb30BAHUH B 3TOM JOKYMEHTE OTHOCHTCS K aTOMY, HeCyIIle-
My TPYIIBI TAKUM 00pa3oM, 4TO B3aWMHAas NEPECTaHOBKA JIOOBIX BYX M3 3THX IPYII IPUBOIUT K CTEPEOU30-
Mepy. CTepeon3oMepsl SBISIOTCS W30MEPHBIMH MOJEKYJIaMH, KOTOPhIE MMEIOT OIMHAKOBYIO MOJICKYIISIPHYIO
(hopMyIy 1 MOCIEeNOBATEIHHOCTD CBSI3BIBAHUS aTOMOB (CTPYKTYpa), HO KOTOPBIE OTIMYAIOTCS TPEXMEPHOH OpH-
CHTAIlMU WX aTOMOB B MPOCTPAHCTBE.

Kongurypauus B ctepeoreHHOM LieHTpe ompeaensercs kak R nmmbo xak S. R/S-npuHnun u npasmia omnpe-
JICIICHSI a0COIOTHOM KOH(DUTYpaIiy B CTEPEOXUMIH W3BECTHEI CIICIIUATUCTAM B TAHHOH OOJIACTH.

B mHacrosmieM NOKyMEHTE YIiepoI-yriepoaHas ABOHHAsl CBsSI3b OMpENelieHa Kak sIBISTIOMIascs "TpOXu-
panbHOI", ecin 100aBlIeHNE MOJICKYJISIPHOTO BOJIOPO/A K YKa3aHHOH YIiaepoA-yriepoJHOH JBOMHOM CBS3M MpH-
BOJUT K 00Pa30BAHUIO CTEPEOTEHHOTO YIIIEPOAHOTO LIEHTpA.

uc/Tpanc-M3oMepsl peAcTaBIA0T cO00H KOH(PHUTYpalMOHHBIE W30MEPHI, NIMEIONTHE Pa3INIHYI0 OpPHEH-
TaIMIO TPU JBOWHON CBA3W. B 3TOM JOKyMeHTe TepMHUH "IHC" HMCIIOJIBb3YeTCsl SKBUBAJICHTHO C 0003HAUCHHEM
"Z" u Haobopot, a "tpanc" - ¢ "E" m Haobopor. IlosTOMy, Hampuwmep, TEpMHUH "KaTaau3aTop ITUC/TpaHC-
n3oMepu3aIyu’ ABISETCS SKBUBAJICHTHBIM TepMUHY "Katanu3atop E/Z-m3zomepuzamun'.

Karanuzatop 1mc/TpaHC-M30MEpH3alli SIBIISIETCS KaTaJH3aTOPOM, KOTOPBIH CIOCOOCH HM30MEPHU30BATh
uc-momep (Z-u3omep) B Iuc/TpaHc-m3oMepHyto cMmeck (E/Z m3omepHast cMech) WM M30MEpH30BaTh TPaHC-
n3omep (E-nzomep) B muc/tpanc-usomep (E/Z m3omepHast cmecs).

Tepmunst "E/Z", "muc/Tpanc” n "R/S" o6o3nauaror cmecu E n Z, nuc n tpanc u R u S cootBeTcTBEHHO.

B cnyuae, eciu B HECKONBKHX (POpPMYJIaX JJIsi CHMBOJIOB WM TPYII HPUCYTCTBYIOT OJMHAKOBBIC UJCHTH-
(bUKaTOPHI, B HACTOSAIIEM JOKYMCHTE OINpECIICHIE YKa3aHHON TPYIIIBI WM CHMBOJIA, CICITAHHOE B KOHTEKCTE
OJTHOW KOHKPETHOH (hOPMYIIBI, TAKXKE MPUMECHUMO U K JPYTUM (POPMYyJIaM, KOTOPBIA CONEPKAT TOT KE CaMBIA
yKa3aHHBIN HOCHTH(DUKATODP.

B macrosmem mokymenTe qro0as ofnHapHas IMyHKTHPHAS JIMHUS IPEACTaBIICT CBA3b, TOCPEICTBOM KOTO-
pOit 3aMECTHUTENb CBSI3aH C OCTAIbHOM YaCThIO MOJICKYJIBI.

"BeIxo dKcIiepuMenTa" aCHMMETPHYHOM THAPOTCHHU3AIMK B HACTOSIIEH 3asSBKE TPEJCTABICH MOJIbHBIM
OTHOIIICHUEM YHCJIa MOJIEKYJI ITOJTHOCTHIO HACHIIIEHHBIX KETOHOB, WIIM aJbJICTUIOB, WIIM KeTalel, Miu arerainei
K YHCIIy MOJICKYJI HCHACHIIICHHBIX KETOHOB, WIHM albICTHIIOB, WM KETaJCH WM aleTalicil, MOJBepraBIIUXCS
THIIPOTCHU3AIUH.

6,10,14-TpumeTunnenraneka-5,9-11MeH-2-0H KOMMEPUYECKH HOCTYHNEH U SABISETCA CMECBIO M3 CMeECH
(5E,9E)-/(5E,92)-/(5Z,9E)-/ n (52,972)-6,10,14-TpumMeTHnmneHTanaeka-5,9-mmeH-2-oHa.

6,10,14-TpumernnnenTaaexa-5,9-1ueH-2-0H MOKET OBITh MPUTOTOBJICH COTJIACHO IPUMEpPY 1, COOTBETCT-
BeHHo 2, mateHta CIIA 6329554 u seusercs cmeckto (S5E,9E)-/(5E,92)-/(5Z,9E)-/ wn (572,97)-6,10,14-
TpUMETHIITIEHTaieKa-5,9-11ueH-2-0Ha.

Oran b) orHocuTcs kK uwHAMBUAyaitbHOMY BbiaeneHuto (SE,9E)- w/wmmm (57,9Z)-uzomepoB 6,10,14-
TpUMETHITIEHTaneka-5,9,13-tpuen-2-ona uin 6,10,14-TpumeTrinenTaaeka-5,9-11ueH-2-oHa U3 CMECH dTara a).

DTO pasneneHre W30MEpOB Ha dTame b) MOXKET OBITh OCYIIECTBJIICHO PasIUYHBIMU criocobamu. IlepBas
BO3MOYKHOCTB - pa3fieJIeHHEe ¢ MOMOMIBbI0 XpoMaTorpaduu. Cleayromuil 1 IpeanoYTUTeNBHBIN crioco0 pa3jaere-
HUSI COCTOUT B BBITIOJIHEHUH pa3felicHHs M30MepoB Ha 3Ttane b) muctmmianuei. Takoe paszneneHre BO3MOXKHO
BCJICJICTBHE TOTO, YTO TAHHBIC H30MEPHI HMCIOT PA3ITUYHBIC TOYKH KUICHU. UTOOBI MHHUMU3UPOBATH TEPMHUYC-
CKYIO JICTPAJAlI0 M30MEPOB, JKEIATSIHHO BBITIOTHEHUE AUCTHIUIAINN O] MOHMKCHHBIM JABIICHUEM H C HC-
MOJIb30BAHUEM TUCTHUIAIIUOHHON KOJIOHHBI.

[TockonbKy peHa3HaYaeMBbIC [T Pa3/CICHUS H30MEPhI HMEIOT Pa3IYHbIC TOUYKH KUITEHUS (CM. Tadi. 1),
TaK¥e U30MEPBI MOTYT OBITH pa3feicHbl AUCTHLIANKCH. VCmonp3ys crenuanbHble METOMUKN TUCTHLISIHA U
00opyoBaHue, BOSMOXKHO BBIJICJICHHE U3 CMECH, B 4acTHOCTH, EE- u ZZ-u30mepos.
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Tabiumna 1
Touku KUIICHUS HN30MCpPOB
BemecTBo TemnepaTypa KuneHust
(5E,9E)-6,10,14-tpumerunnenrajeka-5,9, 13-rpueH-2-ox 152°C npu 3 mbap
(5E,97)-6,10,14-TpumerninmneHrazneka-5,9,13-Tpuen-2-oxn 149°C npu 3 mGap
(5Z,9E)-6,10,14-tpumernnnenrageka-5,9, 13-rpuen-2-oxn 149°C npu 3 mbap
(52,97)-6,10,14-tpumeruanenrajeka-5,9,13-rpueH-2-oxn 146°C npu 3 mbap
(5E,9E)-6,10,14-Tpumerninenrageka-5,9-anueH-2-0H 140°C npu 2 mbap
(5E,97)-6,10,14-TpumMeTHinenTajaeka-5,9-aneH-2-oH 137°C npu 2 mbap
(5Z,9E)-6,10,14-TpumernnneHraneka-5,9-1ueH-2-0H 137°C npu 2 mbap
(57,97)-6,10,14-rpumernanenraneka-5,9-aueH-2-0H 134°C npu 2 mbap

[Mpu Beiaenenun (5Z,9E)- n/umn (SE,9Z)-u30MepoB Ui JOCTHXKEHHS LIENIN 3TOT0 W300PETEHUs, TO eCTh
nonyuenus (6R,10R)-6,10,14-TpuMeTHINICHTaICKAH-2-0Ha, IPEIIOYTHTEIEHO, YTOOBI ATH BBIJICICHHBIC H30ME-
PHI asiee He MPUMEHSIIMCH, WM MPEANIOYTUTEIHHO HE TIOABEPraliCh UC/TpaHC-U30MEpU3aliy, IOAPOOHO 00-
CyXXJIaeMOM HIXKe, C TeM, YTOOBI UMETh NX N30Mepu30BaHHBIMU B (SE,9E)- u (5Z,9Z)-n3omepsr.

B omHOM NpeAnouYTHTEIBHOM BOIUIOLMIEHMU IUCTHIUIALUS BBIIONHAETCS B NPUCYTCTBHM KaTalu3aTopa
IIHC/TpaHC-U30MEpH3aLn.

KaTanuzatops! 1uc/TpaHC-M30MEPH3ALMK SIBISIOTCS KaTaJIN3aTOpaMH, KOTOPBIE HM30MEPH3YIOT IBOIHBIC
CBSI3H YIIIepoA-yriiepo. beuto oOHapykeHo, 9To Ul LeNeil TaHHOTO N300peTEeHNs YKa3aHHBIMU KaTalu3aTopa-
MH LIUC/TPaHC-U30MEPU3AINH, OCYIIECTBIIOMNMI IUC/TPAHC-N30MEPU3AINI0 ABOMHBEIX CBs3el B 5 u 9 moro-
KEHUSX, SBIAIOTCS, B YaCTHOCTH, MOHOKcHA a30Ta (NO) MM opraHHuecKoe CEpHUCTOE COEANHEHHE, B YaCTHO-
CTH TIOJIUTHOIL.

Oco0eHHO MOAXOAAIIMMH B KaueCTBE KaTalIM3aTOPOB IWC/TPAHC-U30MEPHU3AIMH SIBIIAIOTCS TTOJUTHOIBI C
dhopmynoii (X) uiau apoMaTHISCKHE TTOTUTHOIIBI

0O
A + OJLHSH x)
ni mi

rae nl mpeacTaBiseT 1esIoe Yucio oT 1 10 4, B 4aCTHOCTH 2, ¥ M1 TpeCTaBIIsIeT 1eJI0e YUCIo OT 2 110 8, B
YaCTHOCTH 3 WK 4, MPEATIOUTHTEIHHO 4;

A mpencrapisieT anu(aTHYCCKYI0 M1-BaJICHTHYIO YIIIEBOJOPOAHYIO TPYIITY ¢ MOJCKYISIPHOW Maccod Me-
x1y 28 n 400 r/mous, B yacTHOCTH Mekay 90 u 150 r/mMons.

Bruto moKa3aHo, YTO BBICOKO MPEANOYTHTEIBHBIMEH MOTUTHONAME (HOpMYIBI (X) SIBISIOTCS MOTUTHOJBI
MCHTadPUTPUT-TeTpa(MEepKANTOAIeTaT), TPUMETUIONIPONAH-TPUC-(MEPKANTOANETAT), TIIUKOJb-IHUMEPKAITO-
areTaT, MCHTadPUTPUT-TETPa-(3-MEPKANTONPOIIMOHAT), TPUMETIIIONIIPONAaH-TPU(3-MEepKaNTONPONHOHaT) (=2-
a1H-2-(((3-MepKanToNpONaHOMI)OKCH )METHI ) iponat- 1,3 - auni-0uc-(3-MepKanTonponanoar)) M TIIMKOIb-AH-
(3-MepkanTonmponuoHar), MpeAcTaBiIsoNme coboit Hanboyiee MPEANMOYTUTENLHBIE W3 BCEX BBIMICYITOMSIHYTBHIX
TIOJIUTHOJIOB.

OCOOCHHO  TPEANOYTUTECIHFHBIMH B KadeCcTBE  apOMAaTHYEeCKUX  IIOJIUTHOJIOB  sBIstoTcs  4,4'-
muMepKanTooud e win 4,4'-THoTUOSH30ITHOI.

[TpumeHerre MOTUTHOIOB (GopMyIbl (X) B KadecTBe KaTaau3aTOPOB IIUC/TPAHC-U30MEPH3AINH OYEHb BBI-
TOJHO B CBSI3U C TE€M, YTO MOJUTHOIIBI B [IEJIOM UMEIOT OYCHb HU3KHE TIOKA3aTeNN AaBICHHA mapa (TO ecTh BBICO-
KYIO TEMIIEPAaTypy KUICHWUSA), JNOIMYCKAIOIIAE WX HCIOJIH30BAHKUE IMPH MOBBIIICHHBIX TEMIIEPAaTypaX, HAIpUMEP
NPY TACTWUIALINY HU3KOKHUIAIIEro u3oMepa. Kpome TOro, MOIUTHONBI UMEIOT BBICOKYIO INIOTHOCTD THOJBHBIX
(hYHKIIMOHATBHBIX TPYIII HA CIUHHITY MOJICKYJIIPHON MACChI, YTO OYEHB BBITOIHO C TOUKH 3PCHHS HEOOXOIUMO-
CTH J00ABIICHHS JIUIITH HEOOIBIINX KOJUYCCTB KaTaIu3aTopa.

[IpuMeHeHHE TIOUTHOJIOB B KAYECTBE KAaTaIM3aTOPOB IUC/TPAHC-U30MEPH3AINU TaK:Ke OYCHb BBITOIHO B
CBSI3U C TE€M, YTO OHH JIEJIAIOT BO3MOKHOH OU€Hb OBICTPYIO H30MEPH3ALIHUIO.

Mownoxkcun azota (NO) sBIsSeTCS Ta30M M MOXKET MOABOIUTHCA K M30MEPH3YEMOMY KETOHY WIIH KETaro
KaK TaKOBOW Wi B (hopMe ra30BOM cMecH, B YACTHOCTH, B KOMOMHAIIMH IO MEHBIIEH Mepe C OJHUM HHEPTHBIM
ra3oM, B YaCTHOCTH C a30TOM. B ciydyae mpuMeHeHHUs ra3oBOil CMECH KOJMYECTBO MOHOKCH/IA a30Ta B Ta30BOM
CMECH TPENOYTHTEILHO HAXOAUTCS B quana3one 1-99 mac.%, B gactHOCTH 5-95 Mac.% OT Macchl Ta30BOM cMe-
cu. B wactHOCTH, C y4eTOM KOPPO3HUH M TOKCHIHOCTH, KOIMIECTBO MOHOKCHU/IA 230Ta B Ta30BOM CMECH MPEIIOY-
TUTENBbHO HaxoauTcs B Auanazone 10-60 mac.% razoBoit cmecu.

[IpuMeHeHHEe MOHOKCHIA a30Ta B KAUECTBE KaTalnu3aTopa [UC/TPaHC-U30MEPHU3AIMHA OYCHb BBITOJHO TEM,
YTO TAKOW KaTaU3aTOP U30MEPHU3ALUU MOXKET OBITh OYCHB JIETKO YAJCH U3 MOJBEPracMbIX U30MEPHU3AINH Ke-
TOHA WK KETAaJs.

MoOHOKCH]T a30Ta IMPEAMOYTHTEIHHO MOIBOTUTCS K KETOHY WIIM KETaJIk0 MpU aTMOC(HEPHOM JaBICHUN WM
npy U30BITOYHOM JaBiieHUH BIUTOTH 10 1 MIIa. M30bITOUHOE HaBiIeHHE MPEAIOYTUTEIHHO cocTaBisieT oT 10 1o
300 xITa.

Monokcun azota (NO) unmu cmech MoHOKcHa a30Ta (NO) ¢ IpyruMu ra3zaMu MPEeANOYTHTEIHFHO BBOIUTCS
HETNPEPBIBHBIM CITOCOOOM C TIOMOIIBIO TPYOBI U 6apOOTHpyeTCs Yepe3 MoABepracMble H30MEPHU3aIUH KETOH HITH
KeTallb.

[Ipumvenenne Iuc/TpaHC-M30MEPH3ANNN JAETaeT BO3MOXHBIM IPEBPAIICHUE UYHUCTOTO IHC- WIH TpPaHC-
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U30Mepa WIH JIFOOBIX CMECeH M30MEPOB C TONYUYCHHEM TCPMOIUHAMUYECKH YPaBHOBEIICHHOW CMECH IHC- U
TpaHC-H30MepOB. B 1enoM 3To fnemaet BO3MOXKHBIM BBIICIICHHAC TUCTIIUIALNUCH JKENaTeIFHOrO U30Mepa U Ipe-
BpalieHre (M30MepH3aINio) He SBIISIONMIETOCS MPEANOYTHTEIHLHBIM H30Mepa (OCTATOYHBIN U30MEP) B KeJIaTeIb-
HBII U30Mep.

JucTnnnampst MOKeT MPOBOIUTHCSA B NMPHCYTCTBHUHU KaTalW3aTopa LUC/TpaHC-W30MEpHU3aluy (OJHOpEaK-
TOpHAs U30MEPHU3aNNs WIH U30MepH3arus in-situ (Ha MecTe)) Tak, YTOOBI JKeIaTebHbI H30Mep PeoOpa3oBhI-
BaJICS HETIPEPHIBHO M MOT OT/ACIATHCS IUCTHIUIALUCH.

[TomuMoO 3TOTO, IHIC/TPAaHC-U30MEPHU3ALUS MOXKET MPOUCXOIUTh B OTACIFHOW €MKOCTH, B KOTOPYIO K OC-
TaTKy JUCTWUISAINA JOOABISACTCS KaTaIN3aTOpP IUC/TpaHC-u3oMepr3aun. Takium 00pa3oM, OCTaTOUHBIH H30MEp
HU30MEPHU3YETCs C MOMOIIBI0 KaTaTu3aTopa IHC/TPAHC-U30MEPU3aIlH U MOCTE ITOTO J00aBIACTCS K COOTBETCT-
BYIOIIICH CMECH M30MEPOB, 00CCIICYMBACMO Ha JTATIC a).

[IpuMeHeHHE TUC/TpaHC-M30MEPH3AlMU Ha dTare b) oOecreYnBaeT BBICOKUI BBIXOJ MO KEIATCIHHOMY
u30Mepy. B MpeanoYTuTenbHBIX CITydasX MOKET ObITh JOCTUTHYTO, YTOOKI, 10 CYIIECTBY, BECh HEXKEIATCIbHBIN
HU30MEp MOJIHOCTHIO H30MEPH30BANICS B JKEIATEIILHBIA U30MEP.

[IpennovyTuTeNnsHO, B YACTHOCTH, B CITy4asX, KOTAa KaTaJIH3aTop H30MEPU3aIiH HEe SBISICTCS MOHOKCHIOM
a3zoTa, Ooiilee MPEANOYTHTEIHHO B CITydae MOJIMTHOIOB B Ka4eCTBE KaTaJHU3aTOPOB M30MEPH3ALNH, YTOOBI M30-
MepH3aIys IpeanpuHIMaiach Mpu Temneparypax Boimie 20°C, B yacTHOCTH TpH TeMiiepatype Mexnay 20°C u
TOYKOM KHUITEHUS JKEJIATeIHOTO H30Mepa, B 4acTHOCTH Mex 1y S0°C 1 TOUKOM KUITEHHS JKeNaTeIbHOTO H30Mepa.
M3omepu3zarist MOKET MIPOUCXOIUTH MOJ TAaBICHHUEM OKPY)KAIOMICH CpeIbl Wi I0J TIOHIDKCHHBIM JTaBICHUECM.
B ciiygae omHOpEakTOPHOM M30MEPH3ANKH MIPEANIOYTUTEIIFHO H30MEPH3aALUS IPEAIPUHUMACTCS TP TOHIDKEH-
HOM JIaBJICHHH.

B koHKpeTHOM cityyae, KOTJla KaTajau3aTopoM IUC/TPaHC-U30MEPHU3AIMU SBISCTCS MOHOKCH] a30Ta, U30-
MepH3aIus MPOBOJUTCS MO TABJICHHEM OKPYIKAFOIIEH CPEeIbl WIH O] H30BITOYHBIM IaBJICHHACM.

Kpome Toro, HaOIIO1AIOCH, YTO MPH U30MEPHU3AIMH C TOJTUTHOIAMHE JT00aBICHUE MOJIIPHBIX PACTBOPHTE-
JIeH, TaKuMX KaK aMUJIbl, THPPONUIOHBI, CYIb(GOHBI, CYyTb()OKCHIB, HOHHBIC JKUAKOCTH, B dacTHOCTH N,N-
mumetuihopmamun (DMF) unmun N-metun-2-nupposmaon (NMP), cynedonan, numerwncynbokcun u 1-0yThi-
3-MeTHIMMUIA30JIMiH OPOMUJ] OKa3bIBAET yCKOPSIONIUi 3PP eKT Ha H30MEpHU3aITHIO.

[TosToMy TpeAmodTUTENHHO, YTOOBI CIOCOO IHC/TpaHC-H30MEPU3AIH OCYIIECTBISUICA B MPUCYTCTBHH
MOJISIPHOTO PACTBOPUTEIS, B YACTHOCTH IOJISIPHOTO PACTBOPHTEINS, KOTOPHIH BBIOMPACTCS M3 TPYIIIBI, COCTOS-
e W3 WOHHBIX XHUAKOCTEH, B 4aCTHOCTH 1-OyTmii-3-mMetmnmmMunazonuii 6pomuaa, N,N-gumetmndhopmamuia
(DMF), N-meTun-2-mupponugaona (NMP), cynshonana u qumernicynbporcuma (DMSO).

Bonee mpenmouyTutenbHO, YTOOBI CHOCOO IHMC/TPaHC-U30MEPU3AIMH OCYIICCTBIUICS B MPUCYTCTBHU TIO-
JISIPHOTO PAaCTBOPUTENS, B YACTHOCTH IMOJIIPHOTO PACTBOPUTEIISI, KOTOPBIA BBIOUPACTCS U3 TPYIIIBI, COCTOSIICH
U3 HMOHHBIX MKHMIKOCTEH, B 4YacTHOCTH |-OyTwi-3-mertmnumupazonuii Opomuna, N,N-mumermiadpopmamuia
(DMF), N-metun-2-mmupponunona (NMP) n numernncynsporecnna (DMSO).

KonudecTBo kaTanmm3aTopa IMC/TpaHC-H30MEPHU3ALUH MPEIIOYTHTEIFHO Haxoautes Mexay 1 u 20 mac.%
OTHOCUTEIIbHO  KoJu4yecTBa uzomepoB  6,10,14-tpumermnnenranexa-5,9,13-tpuen-2-ona  wuian  6,10,14-
TpUMETHITIEHTaieKa-5,9-1neH-2-0Ha.

O6pa3zoBaHue KeTasl.

B crenyromemM BOTUIOIIEHUH TIEPE dTAIlOM C) MMPOBOJHUTCS JTall C,) 00pazoBaHue kKerais udomepa 6,10,14-
TpUMeTHITIeHTaneka-5,9,13-tpuen-2-ona unu 6,10, 14-TpuMeTnimnenTagexka-5,9-mueH-2-0Ha, BBIICICHHBIX HA
srame b); wm Ha 2drtame c¢) ketanb 6,10,14-TpumeTminentaaexa-5,9,13-tpuen-2-ona  wm  6,10,14-
TPUMETHIIITICHTaACKA-5,9-TUCH-2-0Ha aCUMMETPUYHO THIPOTCHU3UPYETCS, a 3aTeM IOCIIe aCHMMETPUIHON THI-
pOTCHM3aIMM  TUAPOI€HH3MPOBAaHHBIA  KeTajdb Tuaposim3yercs B KeroH, pasas (6R,10R)-6,10,14-
TPUMETIIITICHTAICKAH-2-O0H.

O0pa3oBaHue KeTals U3 KETOHA per se (KaK TAKOBOE) U3BECTHO CICIUAIUCTAM B JAHHOW OOJACTH.

Keranp HEHACHIIIEHHOTO KETOHA MOXKET OBITh TPEATIOUTUTEIHLHO 00pa30BaH U3 YIOMSHYTOTO BBIIIC HEHA-
CBIIIICHHOTO KETOHA ¥ CITUPTA.

CrierimanucraM B JaHHOM 00JIACTH M3BECTHBI ajlbTEPHATHUBHBIC IIyTH CHHTE3a KeTaneidl. B mpuHImme, ke-
TaJb TaKXKe MOXKET OBITh 00pa3oBaH 00pabOTKON KeTOHa OpTO-3(UpPaMH HIIN TPAHC-KeTamu3aluei, Kak pacKpbl-
BaeTcs, Harpumep, B Perio u np., Tetrahedron Letters 1997, 38 (45), 7867-7870, wmu B Lorette m Howard, J. Org.
Chem. 1960, 25, 521-525, conepkaHne KOTOPBIX BO BCEH WX MOJTHOTE BKIIOYCHO 37I€Ch TIOCPEICTBOM CCHUIKH.

[IpeanovyTuTensHO KeTalb 00pa3yeTcs U3 BHIICYIOMSHYTHIX HEHACHIIIEHHOTO KETOHA U CTIHPTA.

CrmpT MOKET COEePHKaTh OHY MM HECKOJIBKO THAPOKCUIBHBIX TPy, CIIUPT MOKET OBITh (DEHOIOCTIHP-
TOM, WX AMH()ATUICCKUM, HITH [UKI0ATH()ATHISCKAM CIUPTOM. [IpeAmOYTHTENBHO CIIUPT UMEET OJIHY FUTH JIBE
THUIPOKCHIIBHBIX TPYIIIIHL.

B cnydae, eciiu ciupT COACPIKUT OJHY THAPOKCHIBHYIO TPYIITY, TAKOH CIUPT MPEIIOYTHTEIIEHO SBISACTCS
CIHUpTOM, UMerommM oT 1 10 12 aTomMoB yriepona. B 4acTHOCTH, ciipT, COACPKANIUA OAHY TUAPOKCHIBHYIO
TPYIIIy, BEIOUPAETCSI U3 TPYIIIEI, COCTOSIICH U3 METaHOIIA, 3TAaHOJIA, TIPOIaH- 1-0a, mpomaH-2-o1a, OyTaH-1-oma,
2-MeTHImnponan-1-oma, OyraH-2-oma, TmeHTaH-1-oma, 3-metmnOytas-l-oma, 2-metwnOyrtaH-1-oma, 2,2-
JTUMETHIIIPOTIaH- | -0J1a, IeHTaH-3-0J1a, IeHTaH-2-0J1a, 3-MeTHI0yTaH-2-0J1a, 2-MeTHII0yTaH-2-0J1a, TeKcaH-1-o0:a,
rekcaH-2-oja, TIeKcaH-3-0y1a, 2-METHINEHTaH-1-oma, 3-MmeTwineHTtan-l1-oma, 4-merwineHrtas-1-oma, 3-
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METUJITIEHTaH-2-0J1a, 4-MeTuTneHTaH-2-07a, 2-MeTUJITIEHTaH-3-071a, 2,2-numeTnnOyTaH-1-oma, 2,3-
JuMeTHiI0yTan-1-oma, 3,3-nquMernnOyran-1-oma, 3,3-gquMeTnnOyran-2-ona, 2-3THa0yTaH-1-01a ¥ BCeX CTPYK-
TYPHBIX M30MEPOB TENTaHOJA, OKTAHOIA W TaJOUTUPOBaHHBIX alKWIbHBIX criupToB C;-Cg, B wacTHOCTH 2,2,2-
TpudTOpITaHOIa. OCOOCHHO MOAXOMAIIUMU SBIISIOTCS TIEPBUYHBIC WM BTOPUYHBIC CIIUPTHL. [IpeArnodTuTenHo
MIPUMEHSIIOTCS. TIEPBUYHBIC CITUPTHI B (DOpME CIIUPTOB C OAHON THAPOKCHIILHOHN Tpymmoi. B wacTHOCTH, Kak
CITUPTHI C OJTHOW TUAPOKCHUIBHON TPYIIION, TPUMEHSIOTCS METAHOJ, dTAHOJI, ponaH-1-01, mpomnan-2-oi, OyTaH-
1-ou1, 6yTaH-2-o1 Wi 2,2,2-TpudTOpITaHOI, MPEANOYTHTEILHO METAHOJI, ITAHOI, TIpoMaH-1-o11, OyTaH-1-01 win
2,2,2-TpuTOPITAHOIL.

B npyrom BoIUIOmeHUU CIUPT ABJISIETCSL IUOJIOM, TO €CTh UMEET ABE FMAPOKCUIIbHBIE rpymimsl. [Ipenmnou-
TUTEIHHO TUOJ BBEIOMpPAETCS U3 TPYIIIBI, COCTOSAIICH U3 3TaH-1,2-1uona, mponas-1,2-nquona, npomnas-1,3-nquona,
Oyran-1,4-nmuona, OyraH-1,3-muonma, Oyran-1,2-guwona, OyraH-2,3-muona, 2-merwinpomnas-1,2-muona, 2,2-
quMertwinponan-1,3-muona, 1,2-quMermnponan-1,3-auona, 6en3on-1,2-1uona U NUKIOrekcan-1,2-quonos. U3
JIByX ILMKJIOTeKCaH-1,2-AH0J0B MNPEANOYTUTEIbHBIM CTEPEOM30MEPOM SIBISIETCS CHH-LMKIOreKcaH-1,2-nuon
(=umc-umknorekcas-1,2-nuomn).

JIBe THAPOKCUITBHBIE TPYIIITHI B OJJHOM BOILIONMIEHUH MTPUCOCTMHEHBI K IBYM COCEIHUM aToMaM yTriepoa,
CJIeIOBATEIILHO, 3TH TUOJIBI SBJISIOTCS BUIIMHAIBHBIMU THOJIaMU. BUIIMHAIBHBIE TUOJBI 00pa3yIoT B KeTale WIH
arerasne S-4JeHHOE KOJIbIIO.

Oc0o0EHHO TTOIXOIAIIMMHE SBIISIOTCS BUIIMHAIBHBIC THOJBI, KOTOPHIE BRIOUPAIOTCS U3 TPYIIIBI, COCTOSIIEH
u3 3TaH-1,2-nmrona, mpomnat-1,2-muona, 6yran-1,2-quona, 0yran-2,3-nuomna, 2-MeTUInponan-1,2-1uomna, 6eH30I1-
1,2-110J1a ¥ CHH-IIUKJIOTeKcaH-1,2-110a, B 4aCTHOCTH 3TaH-1,2-IHOJI.

Jpyrumu 0coOESHHO MOIXOAANIMMHU CITUPTAMH SIBIITFOTCS AHOJIBI, ¥ KOTOPBIX THIPOKCUIIEHBIC TPYIIITBI pa3-
JICNICHBI 3 aTOMaMU yriepoja B KOTOPEIE, CICOBATEIILHO, 00Pa3yIOT OYeHb YCTOWYHBEIC O-WICHHBIC KOJbIA B
kerane win arerane. OCOOCHHO MOIXOMASIINE JAUOJBI 3TOTO THIIA MPEICTAaBICHBI MpomaH-1,3-auoiaom, OyTaH-
1,3-muonom, 2-mermnnponas-1,3-quonaom, 2-metwiOyrad-1,3-guonom, 2,2-mumerwnnponas-1,3-quonom, 1,2-
JUMETHIINponaH-1,3-1uonoM, 3-MeTnineHTad-2,4-1100M U 2-(THAPOKCHMETHII ) IUKIOTEKCaHOJIOM.

[IpeamnodTuTeNnbHO IEPBUYHBIE CITUPTHI IPUMEHSIOTCS B BHJIE JTHOJIOB.

VYCI0BHS peakuu U CTEXHOMETPHS, TPUMEHsIEMbIE JIJIsi 00pa30BaHMsI KeTalls, M3BECTHBI CIIEITUAINCTAM B
JTaHHOM 00JIacTH.

[IpenmoururenpHble KeTanu uMetoT hopmyry (XII)

B KOTOPO¥ BOJIHHCTAs JIMHUS TIPE/ICTABISIET YrIIepOI-yIIIepOIHYIO CBsI3b, KOTOPAsl CBSI3aHa C COCEIHEH yr-
JIEPOA-YTIIEPOJHON IBOWHOM CBSI3bIO TAKUM 00pa3oM, UTO yKa3aHHas yriepoA-yriepoHas ABOIHAs CBs3b UMe-
ercs B Z- mnbo B E-kondurypaunmy;

POJI-YTJIEPOIHYIO CBA3b, TMO0 NBOHHYIO YIIIEPOI-YTIIEPOTHYIO CBS3b;

Q' 1 Q°, HHAMBHAYAIBHO WIH 063, BMECTE OTOOPAXKAIOT alKWiIbHyk0 rpymmy C;-Cio WIH TaToHIHpOBaH-
HyI0 ankwibHyio Tpynmy Ci-Ciy uiu ske BMecTe 00pa3yloT alnkmwieHOBYI0 Tpymmy C,-Cg I MUKITOATKHICHO-
yro rpymy Ce-Cs; Q' 1 Q* 0603HAYAIOT, B 4ACTHOCTH, JTHHEIHYI0 ankmibHyio rpymmny C,-Cio win Gpropupo-
BaHHYIO JUHEHHYI0 ankwibHylo rpymny Ci-Cjy, MpeanoYTUTeNsHO JIMHEHHYIO ankwibHyto Tpymmy C-Cy wmu
rpymny -CH,CF;.

B oxHOM Bomomenun n3obpereHust ketanb ¢ Gopmynoi (XII) BeIOMpaeTcs U3 TpymIbl, COCTOSIIEH M3
2,2-numeTokcu-6,10,14-tpumerninenrtanexka-5,9-nuena, 2,2-1usTokcu-6,10,14-tpumeTninenTtaaeka-5,9-a1ena,
6,10,14-TpumMeTii-2,2-TMIPONOKCUTICHTaIeKa-5,9-m1ueHa, 2,2-nmun300yTokcu-6,10,14-TpuMerninenTtaneka-5,9-
mueHa, 2,2-mu-Brop-0yTokcu-6,10,14-TpuMerminenraneka-5,9-muena, 2,2-muu30nponokcu-6,10,14-tpumeTni-
neHrazaeka-5,9-muena, 2,2-6uc-(rekcaH-2-miokcn)-6,10,14-tpumernnmnenTaneka-5,9-muena, 6,10,14-Tpumern-
2,2-6uc-((4-MeTUITIEHTHIT ) OKCH )ITIeHTaieka-5,9-muena, 6,10,14-tpumeTnin-2,2-0nc-(IIeHTUIOKCH )TIeHTaAeKa-5,9-
nueHa,  2-metmn-2-(4,8,12-tpumeruntpuneka-3,7-aueH-1-wn)-1,3-muokconana,  2,4-mumetnin-2-(4,8,12-tpu-
MeTWITpuAeKa-3,7-auen-1-un)-1,3-quokconana, 2,4,5-tpumermin-2-(4,8,12-tpumetuntpuneka-3,7-aueH- 1 -um)-
1,3-nuokconana, 2-metui-2-(4,8,12-tpumeruntpuaeka-3,7-quen-1-un)-1,3-quokcana, 2,5-gumernin-2-(4,8,12-
TpUMETHATpHEKA-3,7-nneH- 1 -un)-1,3- nnokcana, 2,5,5-tpumernin-2-(4,8,12-tpumermntpuneka-3,7-aueH- 1 -uin)-
1,3-nnokcana, 6,10,14-tpumernn-2,2-6uc-(2,2,2-tpudropatokcu)nenraneka-5,9-muena u scex ux (E,E) u (Z,2)
W30MEpOB, W/WIM W3 TPYMIbL, cocrosimedl u3 14,14-numerokcu-2,6,10-tpuMeTinnenrtaneka-2,6,10-tpucHa,
14,14-gusTokcu-2,6,10-TpuMerninenrtanexa-2,6,10-tpuena, 2,6,10-tpumetui-14,14-aunponokcurneHTaaexa-
2,6,10-TpueHa, 14,14-mumu300yTokcu-2,6,10-TpumermienTaneka-2,6,10-tprueHa, 14,14-mu-BTOp-0yTOKCH-
2,6,10-tpumerunnenrtanexa-2,6,10-tpuena, 14,14-nuuzonpomnokcu-2,6,10-tpuMerninenraneka-2,6,10-tpuena,
14,14-6uc-(rexcan-2-mwiokcu)-2,6,10-TpumetninenTaneka-2,6,10-rpueHa, 2,6,10-rpumeTmi-14,14-6uc-((4-
METHIINEHTUI)OKCH)TIeHTaeka-2,6,10-tpueHa, 2,6,10-tpumetii-14,14-0uc-(MeHTUIOKCH )IIeHTa eKa-2,6,10-
TpueHa, 2-metmi-2-(4,8,12-tpumeruntpuneka-3,7,11-tpuen-1-mn)-1,3-quokconana, 2,4-mumetmin-2-(4,8,12-
TpuMeTHATpHaeka-3,7,1 1-tpuen-1-un)-1,3-quokconana,  2,4,5-rpumernn-2-(4,8,12-rpumeruntpuaexa-3,7,11-
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TpueH-1-un)-1,3-muokconana, 2-metmi-2-(4,8,12-rpumeruntpuneka-3,7,1 1-tpuen-1-mn)-1,3-quokcana, 2,5-
mumetn-2-(4,8,12-tpumeruntpuneka-3,7,1 1-tpuen-1-wn)-1,3-auokcana, 2,5,5-rpumernin-2-(4,8,12-tpumeTmi-
tpuneka-3,7,11-tpuen-1-nn)-1,3-1uokcana, 2,6,10-tpumetmi-14,14-6uc-(2,2,2-TpuTOPITOKCH ) IEHTATCKA-
2,6,10-tpuena u Bcex ux (E,E)- u (Z,2)-u3omepos.

B uactroctn, Q' 1 Q% 06a, 0603HAYAIOT GTOPUPOBAHHYIO THHEHHYIO ankiibHyto rpymy C,-Cjo, TpymITy
-CH,CF; mm BMecTe o6pa3yroT ankuieroByto rpymnmy CH,-C(CH;),-CH,.

Orcioa MpeAnoYTHTENbHBIC KETadh, KOTOpPhle aCUMMETPHYHO THIAPOTSHU3UPYIOTCS, BHIOWpAIOTCS W3
TPyNmbl, cocrosmed w3 2,5,5-tpumetwin-2-(4,8,12-tpumetuntpuneka-3,7-nueH- 1 -un)-1,3-nnokcana, 2,5,5-
TpumMeTi-2-(4,8,12-tpumetuntpuneka-3,7,1 1-tpuen-1-mn)-1,3-nuokcana, 2,6,10-tpumernn-14,14-6uc-(2,2,2-
TpudTopITOKCH)IeHTaIeKa-2,6,10-Tpuena,  6,10,14-Tpumermi-2,2-6uc-(2,2,2-TpuTOpITOKCH)ICHTaIeKa-S,9-
muena u Beex ux (E,E) u (Z,Z) uzomepos.

T'uaponu3 ruApOreHM3UPOBAHHOTO KETajsl B COOTBETCTBYIOIINI KETOH U3BECTCH CIICIIUATUCTAM B JAHHOM
obmactu. OcoOCHHO TOAXOSIIAM SBISETCS TUAPOIN3 C MPUMEHECHUEM KHCIOTHI M BBIACICHHUEM IOIYYCHHOTO
KETOHA, B YACTHOCTH, ITOCPEICTBOM IKCTPAKITUH.

AcrMMeTpuYHas THIPOTCHU3AITHS.

Dran ¢) BKIIOYAeT aCHMMETPUYHYIO THIPOTSHHU3AIUI0 MOJICKYJISPHBIM BOJOPOJIOM B TPUCYTCTBHH XH-
PATBHOTO KOMIUIEKCHOTO COCTUHEHUS HPUIHSL.

XupallbHbIe KOMIUIEKCHBIE COCTMHEHUS UPUIUS SBJISIOTCS COCTUHEHUSIMH, IMEIOIIIMMH OPTaHUIECKHUE JIH-
TaH/Ibl, KOOPJIUHUPOBAHHBIC BOKPYT IEHTPATHLHOTO aTOMa HPHIUSA. XHUPATHHOCTh XUPATBHBIX KOMIUIEKCHBIX
COeMHEHUH HUpUAHS 00yCIaBIMBACTCS JUOO XUPATBLHOCTHIO JINTAHAOB, JIMOO OJarofapst MpOCTPAHCTBEHHOMY
PACTIOIOKEHUIO JIMTaHO0B. JlaHHAs KOHICMINS XUPATbHOCTH M3BECTHA M3 XMMHUHU KOMILUICKCHBIX COCTUHCHUH.
JluraHmel MOTYT OBITH MOHOJCHTATHBIMH WU MOJHICHTATHBIMU. [IpEAMOYTUTENHFHO JHTaHbI, CBSI3aHHBIC C
UCHTPAIBHBIM aTOMOM UPUAHMS, SIBIIIOTCS XCIATHPYIONIMMHU JIUTaHAaMU. BBITO TOKa3aHOo, YTO JJIS HACTOSIIETO
n300peTeHNs] BeCbMa MOIXOSIINM SBJSICTCS XUPATBHBIN KOMIDIEKC MPHUIUS C HECYIINM CTEPEOTCHHBIA LICHTP
OpPTaHUYECKUM JIUTAHIOM.

[IpeamodTuTenpbHO, 9TOOBI XUPATLHBIM KOMITUIEKC UPUIMs ObUT IPUCOSANHEH K XeIaTHPYIONIEeMy OpTaHH-
4eCKOMY JIUTaHIy, UMEIOEMY B Ka4ecTBe KOOPAWHAITMOHHBIX aToMOB N 1 P, 1 1100 k 1ByM oneduHam, 1u60 K
UMEIONIEMY JBE YIIJIEPO-YTIIEPOIHBIC NTBOWHBIE CBSI3U JAUCHY, U YTOOBI B pe3yibTaTe XHPaIbHOE KOMIUIEKCHOE
COoeIMHEHNE UPUINS PEATIOYTHTEIHHO nMeNo cienyronryio Gopmymy (I11):

(I

B KOTOPO# n paBeH 1, uimu 2, Wi 3, IpeanouTUTeNsHo 1 wim 2;

X' u X? He3aBHCHMBIM IPYT OT Apyra oOpa3oM MpeCTABICHBI BOJOPOIHBIMU aTOMaMH, ankuioM Ci.,
nukinoankuiaoM Cs.;, amaMaHTHIOM, (EeHUIOM (HEeoOsI3aTeIbHO 3aMENICHHBIM OJHON-TpeMs alKiIbHBIMH C_s,
aMKOKCWIBHBIMHU C|_4, mepdTopankuibHeiMUA C4 TPYNIAMH W/WIA OIHUM-TISITHIO aTOMaMH TaJOTeHa), OeH3HU-
nom, 1-HadTHIOM, 2-HadTHIIOM, 2-QypHUIIOM WK (eppOLIEHUIIOM;

7' v 77 He3aBHCHUMBIM JPYT OT APYyra o6pa3oM SBISIOTCA BOZOPOIHBIMH aTOMAMH, aTKHIBHBIMU C).s WITH
ankokcribHeIME Cy_s Tpyrmamu i ske Z' u Z° BMecTe 0603Ha4aioT MOCTHKOBYIO IPYIITY, 06Pa3yiomyio 5-6-
YICHHOE KOJIBIIO;

Y~ sBnsieTCS aHUOHOM, BEIOPAHHBIM, B YaCTHOCTH, U3 TPYIIIBI, COCTOSIMIEH u3 ranorenuna, PFg, SbFy, Ter-
pa(3,5-6uc-(tpudropmernn)penmn)dopara (BAry), BF,, mepdropupoBaHHEIX Cymb(OHATOB, MPEIMTOYTHTEIBHO
F3C-SO3_ NN F9C4-SO3_; C104-, AI(OC6F5)4_, AI(OC(CF3)3)4_, N(SOchj,)z_ N(802C4F9)2_ n B(C6F5)4-;

R' npencraBmster mGo GeHMIBHYIO, MO0 O-TOIMIBHYIO, THO0 M-TONMIBHYIO, THOO M-TOIMIBHYIO, JIHOO
rpynmy ¢ hopmynoi (IVa), umu (IVD), wm (IVce)

RE, R®
R? R*
(IVa) (IVb) (IVe)
RS
R3 R5
R’ R0
2 3
rae R™ u R, 06a, npeacrasmsttor i H, nin ankunpayto C;-C4 Tpymiy, WIH TaTOUIUPOBAHHYIO alKUIIb-
Hyto C;-C,4 rpymniy, Win IpeICTaBiIfIoT ABYXBAJIICHTHYIO TPYIILY, BMecTe 00pasys 6-wieHHOe IUKIoanudaTnye-
CKOE€ WJIN apOMaTHYECKOE KOJIBI0, KOTOPOEe HE0OsN3aTeNbHO 3aMEIaeTCsl aTOMaMHK TajloT€HOB, WIN AJIKWIEHBIMH
C,-C,4 rpynmnamu, unm ankokcuibHbiMEu C-Cy Tpynnamu;
R* u R’, 06a, mpencrapnsror win H, unn ankmnbayto Ci-C4 TPy, WIH TaTOMIMPOBAHHYIO ATKHIBHYIO
C,-C4 rpymnmy, WK ABYXBaJICHTHYIO IPYIINY, BMECTe 00pa3ys 6-wieHHOe NUKIoaan(aTHIeCKOe NN apoMaTHye-
CKOE€ KOJIBIIO, KOTOpOE HEOOs3aTeNbHO 3aMEIIacTCsl aTOMaMHy rajloreHoB, win ankuwibHbiMu C,-C4 rpynmamuy,
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i ankokcuibHbIMU C-C4 Tpynmamu;

xaxsiit w3 R, R7 u R® npexcrasnser ankunpnyio Ci-Cy TPYIITy HIM FalOMIMPOBAHHYIO aNKHIbHYIO Ci-
C, rpymny;

R’ u R", 06a, npencrasmsor win H, i ankmibhyio Ci-Cy TPYIITY, WM FalOMANPOBAHHYIO ATKHITHHYTO
C,-C, rpyminy, WK ABYXBaJCHTHYIO TPYIITY, BMecTe 00pa3ys 6-4IeHHOE MUKJIoATH()aTHIeCKOe HIIH apoMaTHYIe-
CKO€ KOJIBIIO, KOTOPOE HEOOs3aTeNbHO 3aMEIIAcTCsl aTOMaMHU TalloreHoB, WK ankuibHbiMu C;-C4 rpynmamu,
nnu ankokcuinbHbIMU C-C, rpynmamu;

3HAYOK * 0003HAYAET CTEPEOTCHHBIN IEHTP KOMIUIEKCHOTO coenuHenus ¢ hopmynoi (111).

KommekcHoe coexnnenne ¢ gopmyioii (11I) sBisiercss HeHTpaIbHBIM, TO €CTh KOMIUIEKCHOE COEANHEHHUE
COCTOMT M3 KOMITJIEKCHOTO KaTnoHa ¢ popmyioii (I1I') u onpenenenHoro Beie annoHa Y.

19119

CrieruanuctaM B TaHHOH 00JIACTH U3BECTHO, YTO AHUOHBI X KATHOHBI MOT'YT OBITh TUCCOIUMPOBAHHBIMHU.

X' wumn X* TUpeanOYTHTENHHO MPEACTAaBISIOT BOZOPOIHBIC ATOMBI, METHIBHYIO, STHJIBHYIO, H-
MPOTNHIIBHYIO, U30TPONMIBHYIO0, H-OYTHIIEHYIO, H300YTHIBHYIO, TPET-OYTHIBHYIO, H-TICHTHIBHYIO, H30TICHTHIIb-
HYI0, HCONICHTWIBHYIO, [IUKJIOTCHTHIBHYIO, IIMKIOTCKCHUIIbHYIO, ITUKJIOTCHTHIBHYIO, alaMaHTWIBHYIO, (eHUITb-
Hy[I0, OCH3WIbHYIO,  O-TOJIMJIbHYIO,  M-TOJWIBHYIO,  T-TOJWIbHYIO,  4-MeTOKCH(EHWIbHYIO,  4-
TpUPTOpMETIIIQESHUIBHYIO, 3,5-TH-TpeT-0yTHindeHmIbHy0, 3,5-1uMeTokcneHnnbayo, 1-HagTmisayro, Had-
TUIBHYI0, 2-QypHIbHYIO, (HEeppOICHIIIFHYIO WIH (DEHUIBHYIO TPYIITY, 3aMEIICHHYIO0 OJHUM-TISITHIO aTOMaMH
raJioTeHa.

B ciygae X' w/umn X2, mpencTaBISIONMAX TPy (PEHIMIA, 3aMEIICHHbIC OXHAM-ITHIO ATOMAMH TaJiore-
Ha, TOIXOSITUMH [T IPUMEHEHHS, SBISIOTCS, B YaCTHOCTH, (DEHIIBHBIE TPYIIIHI, 3aMeIIeHHbIe aTOMaMu (TO-
pa, TO €CThb C6H4F, C6H3F2, C6H2F3, C6HF4 I C6F5.

B ciyuae X' w/man X2, NpeacTaBIsIONNX IPYNsl GEHNTA, 3aMelIeHHbIe OHIM-TpeMst ankumamu Cy,
TOJIXOISAIIMMY JUTS TIPUMCHEHUS, SBJISFOTCS (PCHUIIBHBIC TPYIIIBI, 3aMEIICHHBIC METIIIFHON TPYMITOH(MU), B 4a-
CTHOCTH OPTOTOJMIIbHAS U TTAPATOJMIBHAS TPYIIIIHL.

[peanoururensho 1 X' u X* IPeACTABIAIOT OMH U TOT K€ 3aMECTHTETb.

HanGosee npeamourntensho u X', u X SBISIOTCS OPTOTOTHIBHBIME T (DEHHTBHBIME TPYTITAMIL

[pennoururensHo, 4T00bI C;-C4 aNKUIBHBIE WM ATKOKCHIBHBIC TPYIIIBI, HCIIONB3yEeMbIE B IPUBEICHHOM
BBIIIE ONPEACICHUN RZ, R3, R4, R’ R6, R7, RS, R'u Rlo, SIBJSUTACH OBl MEPBUYHBIMH HJIM BTOPUYHBIMH, TIPEITOY-
TUTETHFHO EPBUYHBIMU AJIKWIHHBIMH WIIA aIKOKCHIIBHBIMHU TPYITIAMH.

OcobGenno mogxomsmuM 3amectuteneM R' B dopmyre (IVa) sBIsiOTCS Tpymmel 9-aHTpHIa Mid |-
HadTHIA.

Crie1yiomum 0co6eHHO OAX0AAmMM 3amecTuTeneM R' B popmyre (IVb) siBsieTcst rpymina Me3uTHIA.

B dopmyse (IVc) creayromum 0co6eHHO MOIX0IAMKM 3amecTuTeneM R' ssercs rpymma 2-nadyria.

Ipennoururensuo R' mpencrasnena enunom (cokpamenso "Ph"), wm ctpykrypoii (IV-1), nmu (IV-2),
w (IV-3), B wactHoctu (IV-1) i (IV-3).

Iv-1) (1v-2) (Iv-3)
cokpatmeHHo “Anth” cokpautenHo “1-Naphth™ cokpatieHHo “Mes”
Bru1o oOHapykeHo, 4To HanboJee NPeOYTHTENBHBIM 3aMecTuTeNleM R sBisiercst wiu 9-antpu, uinu de-
HUIL
[TpeanoYTnTETEHPIMU XUPATBHBIMA KOMIUIEKCHBIMH COETMHEHMAMHU upuaus ¢ Gopmyroit (I1I) semstores
KOMIUTIEKCHBIE coeuHeHus co ctpykrypamu (I11-A), (III-B), (III-C), (ITI-D), (III-E) u (I11-F).
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HawnGonee npearnoyTnTeIbHBIMU B KaU4eCTBE XMPAJIBHBIX KOMIUIEKCHBIX COSIMHEHNUH upuans ¢ Gopmynoi
(IIT) siBnstroTest KoMILIeKcHble coequuenust co ctpykrypamu (I11-C), (III-D) u (III-F), B wacTHOCTH CO CTPYKTY-
pamu (I11-C) wm (I11-F).

XupaspHble KOMIUIEKCHBIE coeanHeHnst upuaus ¢ popmyioit (I11) MoryT cuHTE3MpOBaTHCS B COOTBETCTBUHI
¢ noapoOHBIM onrcanueM B myomukanuu Chem. Sci., 2010, 1, 72-78, comepxkaHue KOTOPOH BO BCEH €ro MOJIHO-
TE BKIIFOUEHO 3/1€Ch TOCPEACTBOM CCBIIKH.

KowmmekcHoe coenuaenne npunus ¢ opmysoii (I11) sBiaseTcst XupallbHbIM. XHPATBHOCTh TIPH YKa3aHHOM
XHMPAJIBHOM LIEHTPE, OTMEUEHHOM 3BE3I0YKOH, ABIACTCA WM S, WM R, TO €CTh CyIIECTBYIOT Ba SHAHTHOMEPA
(IMTa) u (I11b) XupabHOTO KOMIUIEKCHOTO coenuHeHus ¢ popmymoii (111)

S)
1Y

NS z
x2xp @ Il
XXPON AN, (i)

(S) (R)

WNupuBuayansHbIC YHAHTHOMEPEI KOMIUIEKCHOTO coenuHeHus ¢ Gpopmynoi (III) Moryt ObITH B OCHOBHOM
BBIJICJICHBI MTOCIIC 3Tana KOMILIEKCOOOpa30BaHus U3 paleMudeckor cmecu. OIHAKO, Kak packpbiBaercs B Chem.
Sci., 2010, 1, 72-78, cuHTe3 KOMILIEKCHOTO coequaeHus ¢ Gopmynoit (I11), comepKuT peakiuro, BOBICKAIOIIYIO
HepaleMHYCCKIA XUpambHbIH crupT. Kak W3BeCcTHO, MabHEHINE CTaAUU PEaKIMH HE U3MEHSIOT XHPAIbHOCTh
KOMILUICKCHOTO COCIMHCHHUS, IIO3TOMY €ro m30MepHas yucToTa (S:R-cooTHOMIEHNE) 00yCITaBIMBaeTCs] SHAHTHO-
MEpHON YHCTOTOM yKa3aHHOTO criupTa. [I0CKOIbKY yKa3aHHBIM COOTBETCTBYIONIUH CITUPT MOXKET OBITh MOTydeH
¢ cootHomenneM R/S 6omee 99%, cooTBeTcTBeHHO MeHee 1% kommiuekcHoro coeauneHust Gopmyisr (I1I) mo-
JKET OBITh TIOJIYICHO C YPE3BBIYANHO BHICOKOW YHAHTHOMEPHOM YHUCTOTOM, B YACTHOCTH, ITPU COOTHOIIEHUH R/S,
npeBbimaroniem 99%, menee 1%.

XupanabHOe KOMIUIEKCHOE COCTMHEHUE MPHUANS HPEATIOYTUTEIHFHO IPUMEHSIETCS IPH M30BITKE OJHOTO W3
SHAHTHOMEPOB.

B dacTHOCTH, MPEAIOYTUTENHEHO, YTOOBI COOTHOIIICHUE MOJISIPHBIX KOJUYCCTB WHIUBUAYAIBHBIX SHAHTHO-
MepoB R:S xupanpHOro KoMIuIeKCHOTO coequnenust upuaust popmyast (I11) cocrasnsno 6onee 90:10 nnm menee
10:90, npexnoururensHo B auanazone ot 100:0 no 98:2 uim ot 0:100 no 2:98. Hamnbonee npeamouTHTENBHO,
YTOOBI 3TO COOTHOIIEHHE cocTaBisuio okono 100:0, coorBeTcTBeHHO 0K00 0:100. B KOHEUHOM cUeTe mpeanoy-
THTEIbHOE cooTHOmIeHHe cocTaBigeT 100:0, coorBeTcTBeHHO 0:100.

B o1HOM BOTUTOIIEHN CTEPEOTEHHBIN IIEHTP, 0003HAYCHHBIN 3HAYKOM *, IMeeT R-kKoHpUTypanuo.

B onHOM BotutomeHnr 0003HAYEHHBIN 3HAYKOM * CTepPEOreHHBIN IIEHTP UMEET S-KOH(QUTYPAITHIO.

IM'unporeHu3upyomuit areHT MPeCTaBICH MOJIEKYISIPHBIM BogopoaoM (Hy).

KonmuecTBo XupambHOT0 KOMIDIEKCA HPUAMS MPEAMOYTHTENBHO cocTarisieT oT okoso 0,0001 mo okoso 5
MOJIb.%, mpeamnodTuTeasbHo oT okoio 0,001 mo okomo 2 mMomb.%, Gonee mpeamouTuTesbHO oT okoso 0,01 1o
0K0JI0 1 MOJIB.% IO OTHOWICHHUIO K KOINIECTBY KETOHA, COOTBETCTBEHHO KETaJIs.

T'unporeHusanys MOXeT ObITh BHITTOJNHCHA B CAMOM BEIIECTBE WJIM B MHEPTHOM HOCHTEJE, B YACTHOCTH B
WHEPTHOM PACTBOPHTENIC MIIM B CMECH MHEPTHBIX pacTBopuTesed. ['uIporeHu3amnus npeanoYTHTEIEHO BEITION-
HsieTcs B (OSCIPUMECHOM) BEIICCTBE.

[MomxoasmMu MPEANOYTHTEIBHBIMA PACTBOPUTEIISIMHU SBJSIFOTCS YTIICBOJOPOIBI, TaJOUIUPOBAHHEIC YT-
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JICBOJOPOIBI, KApOOHATHI, 3PUPHI U TATTIOUTUPOBAHHBIC CITHPTHI.

OCOOCHHO TPEANMOYTUTCIHHBIMU PACTBOPUTEIIIMU SIBIISIOTCS YTIIEBOIOPOJIBI, (PTOPHUPOBAHHBIC CITUPTHI H
TAJIONIUPOBAHHBIC YTIIEBOJIOPOIBI, B YACTHOCTH TAJIOMANPOBAHHEIC aTi(paTHIeCKHe YTIIEBOIOPOIHL.

[IpennournuTensHBIE IPUMEPHI YTIICBOIOPOIOB MPEACTABISAIOT TeKCaH, TeNTaH, TOIYO0JI, KCHIION U OeH301T,
0COOEHHO TOJTYOJI U TETITaH.

[IpeanouyrnTensHBIMU 3PHUpaMu SBISIOTCS TUATKWIBHBIC 3(UpBl. B wacTHOCTH, TOAXOIIIINMH TSI TIPH-
MeHeHUs d(upamMu ABISIOTCSA TUAIKWIBHBIE 2(UPHI, UMEIoIue MeHee § aToMOB yriiepona. Hanbomnee mpenmod-
TUTENBHBIN dQup pencTaBiIeH MeTHI-TPeT-0yTrioBbIM 3¢ upom (CH;-D-C(CHs)3).

[IpeqnovYTUTENFHBIMU TAIOMTUPOBAHHBIMU CIIUPTAMHU SBIIOTCS (TOpUpoBaHHBIC CHHPTHL. OCOOCHHO
MPEeANOYTUTEIbHBINH PTOPUPOBAHHBIN CTIUPT - 2,2,2-TpU(PTOPITAHOI.

OfHa MpennoYTHTENbHAS TPYIa TaJOUAUPOBAHHEIX YTIICBOIOPOIOB MPEICTABICHA TaJIOUIUPOBAHHBIMH
apOMATUICCKUMHU COCIMHCHUSMH, B YACTHOCTH XJIOPOCH30JI0M.

[IpennovTuTenbHBIC MPUMEPHI TATOUIUPOBAHHBIX adH()aTHYECKUX YTIICBOIOPOJIOB MPEICTABICHBI MOHO-
WY TOJTUT IO IMPOBAHHBIMY JINHCHHBIMY, I Pa3BETBICHHBIMHY, WIHM HUKIHYeCKUME ankaHamu oT C; 1o Cis.
OcCo0eHHO TPEeANIOYTUTEIbHBIE IPUMEPHI IPEACTABIIOT MOHO-, WM TOJIHXJIOPHPOBAHHEIE, I OpOMHUpPOBAH-
HBIE TUHEWHBIC, WM Pa3BETBICHHBIC, WIN IUKIHIeckre aitkanbl oT C; 1o C;s. bomee mpeamodTuTensHBIMU SIB-
JISIFOTCSL MOHO- FUTH TTOJIMXJIOPUPOBAaHHBIC TMHEWHBIC, WM Pa3BETBICHHBIC, WM NUKIMYECKUe ankanbl oT C; 10
C,s. Hanbomnee npeanoyTUTENTbHBIMHE SBIITIOTCS TUXJIOpMeETaH, 1,2-muxinopaTad, 1,1, 1-TpuxnopataH, xiaopodopm
1 METHJICHOPOMMU/I.

Hamnbonee npennmoyTUTENEHBIM PACTBOPUTEIIEM IS THAPOTCHU3AINH SBIISICTCS TUXIOPMETaH.

KonudecTBo MCMONB3YeMOTO PacTBOPUTENS KPUTUYCCKUM HE siBisieTcs. OJHAKO MOKa3aHO, YTO KOHIICH-
Tpanus MOABEPraeMbIX THAPOTCHU3ANNN KETOHA HITH KeTaJsd MPEAMOYTHTENbHO HaxoauTes Mexkay 0,05 u 1 M, B
yacTHOCTH Mexay 0,2 u 0,7 M.

Peaknuro runporeHu3anuu yqo0HO MPOBOAUTH MPH aOCOMIOTHOM JABICHUU MOJICKYJISPHOTO BOJOPOIA OT
okoJo 1 10 okoo 100 Gap, mPeAMOYTHTEIBHO PU A0CONOTHOM JABJIICHUH MOJICKYJIIPHOTO BOJIOPOJIAa OT OKOJIO
20 mo okomo 75 6ap. TeMreparypy peakiuu yao0HO MOIepKuBaTh MeKIy okoso 0 go oxono 100°C, mpenmod-
TUTENBHO MKy okosto 10 mo okxomo 60°C.

[opsimok mo6aBIeHHS PEareHTOB U PACTBOPUTENEH KPUTHIECKOTO 3HAUCHUS HE UMEET.

Metoarka u 000pyIOBaHUE, MOAXOISIINE TSI OCYIIECTBICHNS THAPOTEHU3AINH, B OCHOBHOM H3BECTHBI
CHENHANNCTaM B JAHHOW O0IacTH.

[Ipu acuMMeTpUYHON THAPOTCHNU3AINH IPOXUPATbHAS YTICPOI-yTIepOoIHas ABOHHAS CBSI3b THAPOTECHU3H-
pyercs ¢ 00pa3oBaHUEM XHPAIBHOTO CTEPEOTeHHOI0 IICHTPA MPU OJTHOM HITH 000HMX aToMax yrieposa.

Ha orane c¢) rugporenmsupyercs 6,10,14-tpumernnnentanexa-5,9,13-tpuen-2-on wiu  6,10,14-
TPUMETHIIITNICHTaAeKa-5,9-mueH-2-0H, Jmbo keranb 6,10,14-TpumMernnmnenraneka-5,9,13-tpueH-2-o5a  win
6,10,14-Tpumetunnenraneka-5,9-11eH-2-oHa.

B cnydyae acuMMeTpUYIHON THAPOTESHU3AINHN KETAlls, TIOCIIC MIPOBEACHUS ACUMMETPUYHON THIIPOTCHU3AIIH
ACHMMETPUYHO THAPOTCHU3UPOBAHHBIN KETaJb MPEINOYTHTENEHO uMeeT hopmyry (XVI)

Q' @?

R

(¢]

(XV1)

B KOTOPOI 3HAYOK ¢ MPEACTABISICT CTCPCOTCHHBII IEHTP U

Q' u Q* ABNAIOTCA TAKUMH, KaK onpesesneHo as popmyist (XII).

CrnemoBatenbHO, MPEIIMOYTHTENBHBIC KETANM, NMpeIHa3HAYacMble Il aCUMMETPUYHON THUAPOTCHH3AIINH,
OPEIOYTUTCIIFHO  BBIOMpAIOTCST W3 Tpymmbl,  cocrtosmed w3 6,10,14-tpumernn-2,2-6uc-(2,2,2-
TpudTOPITOKCH)IEHTAICKaHa, 2,5,5-TpuMeTi-2-(4,8,12-rpuMeTunTpuaenin)- 1 ,3-1uokcana, 2,5,5-TpuMeTni-2-
((4R,8R)-4,8,12-Trpumetuntpunenwn)-1,3-qmokcana u  (6R,10R)-6,10,14-tpumernin-2,2-6uc-(2,2,2-tpudrop-
JTOKCH )ITICHTaJIeKaHa.

Korma 3Ty ketajau THAPONHM3YIOTCS B COOTBETCTBYIOIIMHA KETOH, 3TO NMPHUBOAUT K ToiydeHuio 6,10,14-
TpUMETHITIEHTaieKaH-2-oHa Wi (6R,10R)-6,10,14-tpumeTrmnenTaaekad-2-0Ha COOTBETCTBEHHO.

HecMoTpst Ha TO 4TO acMMMeTpwdHas ruaporeHunsanus 6,10,14-Tpumernnmenrtaneka-5,9,13-tpueH-2-oHa
unu 6,10,14-TpumerunnenTtaneka-5,9-a11eH-2-0Ha ¢ TOMOLIBIO MOJIEKYJISIPHOTO BOAOPOJA B MPUCYTCTBUM XH-
PATBHOTO KOMILUICKCHOTO COCIMHCHHS WPUIWS, B YACTHOCTH, TAKOro, Kak mpezacrasicH dopmynoit (III), yxe
SIBIISICTCSL JIOBOJIBHO OBICTPOH M 3(h()EKTUBHON M JEMOHCTPHPYIOIICH BBICOKYIO CTCICHb KOHBEPCHH, a TaKXKe
MPEBOCXOTHYIO CEJICKTHBHOCTD, OBLIO OTMEYCHO, YTO ACHMMETPHYHAS TUAPOTCHHU3ANUS MOKET OBITh YIIydIlICHA
erie OOoJIbIIIe, KOT/Ia aCHMMETPUYHON THIPOTCHU3AIIH TTOIBEPTAIOTCS KETAIM COOTBETCTBYIOIIMX KETOHOB.

Habnromanoce, 4To XupalbHOE KOMILICKCHOS COCIMHCHHE UPUINS C ONIPEICIICHHON XUPaTbHOCTRIO (R mm
S) mpeobpa3yeT UCXOAHBIH MaTepual B MPOIYKT, HECYIIUN CHENMU(PUUIESCKUA CTEPEOTCHHBIN LEHTpP, KOTOPBI
o0pasyeTcs B pe3ynbTaTe TaKOW aCHMMETPUYHOM THIPOT€HU3AIIH.

[TockonbKy B HacTOSIIIEM H300PETEHNH JKEIATEIbHBIM SBISICTCS TOTYYCHUE C TIOMOIIBI0 aCUMMETPHUIHOM
TUAPOTEHU3AINN POAYKTOB, HECYIITUX CTepEOTeHHBIC IIEHTPHI ¢ R-koHDurypamueii, To ectb (6R,10R)-6,10,14-
TPUMETIIITICHTAACKaH-2-0Ha Ha 3TaIe C), XUPaTbHOCTh XUPATHHOTO KOMIUIEKCHOTO COSAWHEHHS UPUAHS JTOJIK-
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Ha BBIOUPATHCS B 3aBHCHMOCTHU OT TOTO, UMCIOT JIM H30MEPHI OJic()rHA, BBIICIIeMbIe Ha 3Tane c), ZZ- wmu EE-
KOH(UTypanuio.

ITokaszano, 4T0, KOT/Ma s ruAporeHnsanuu E-nzomepos, To ecth (SE,9E)-6,10,14-Tpumernnmnenraneka-
5,9,13-tpuen-2-ona unu (SE, 9E)-6,10,14-rpumernnmnenTaneka-5,9-nueH-2-0Ha, MPUMEHSIOTCS XHUpalbHBIE
KOMIUTIEKCHBIE coenuHeHuss upuaus Gopmyisr (I11), mMeromue S-koHPUrypanuio Mpu CTEPEOreHHOM IEHTpPE,
0003HAYCHHOM 3HAYKOM *, Ha 3Tale C) MOJY4YaroTCsl COOTBETCTBYIOIINE NMPOAYKTHI, TO ecTh (6R,10R)-6,10,14-
TPUMETIINICHTAACKaH-2-0H, Hecyuii R-koH(UTypanio mpyu HeTaBHO 00pa30BABIIEMCSI CTEPEOTEHHOM IICHTPE.
COOTBETCTBEHHO THAPOTEHU3ANUs Z-U30MEPOB, TO ecTh (57,97)-6,10,14-rpumernnnenTaneka-5,9,13-tpueH-2-
oHa umu (52,972)-6,10,14-rpumernnnenraaeka-5,9-1ueH-2-0oHa, B MPUCYTCTBUU XUPAILHOTO KOMIUIEKCHOTO CO-
enuHeHus upuaus popmynsl (111), umeromero R-koH(GUTYypanuio mpu CTEPEOreHHOM IICHTPE, 0003HAYCHHOM *,
Ha dTalle ¢) JIaeT Te ke caMble MPOIYKTHI, To ecTb (6R,10R)-6,10,14-TpumMeTnimnenTanekan-2-oH, KOTOpbIe 00pa-
3ytotes ¢ R-koH(urypanueit npu HegaBHO 00pa30BaBIINXCS CTEPEOTCHHBIX IICHTPAX.

C ynuBieHueM ObUTO 0OHAPYKEHO, YTO 3TO MPOUCXOTUT BHE 3aBUCUMOCTH OT TOTO, MIPUMCHSETCS JIK Ha
JTare ¢) KeTOH WU KeTallb.

[ToaToMy XmpanpHOE KOMIUIEKCHOe coenuHeHue upuaus dopmyinsl (I11), mpuMmenseMoe Ha 3Tare ¢) s
ACIMMETPUYHOM THAPOTCHU3ANH, TPEIIOYTUTEIFHO UMeeT S-KOH(UTYPALINIO IPH CTEPEOTeHHOM IIeHTpe, 000-
3HAUYEHHOM 3HAYKOM *, B ciydae, ecyiid runporenmzarmu noasepraercsa (SE,9E)-6,10,14-tpumeTunnenTaaeka-
5,9,13-tpuen-2-on wm (5E,9E)-6,10,14-tpumeTrnmnenTaneka-5,9-1ueH-2-0H, WM WX KETalu; WId HMeeT R-
KOH(PHUTypanuio MpH CTEPEOTSHHOM LIEHTpe, 0003HAaYeHHOM 3HAYKOM *, B CiIydae, €l THAPOTCHU3AIUH TI0I-
Bepraercs (57,97)-6,10,14-tpumernnmenrtanexa-5,9,13-rpuen-2-on wm (52,97)-6,10,14-TpuMeTnimnenTaaeKka-
5,9-nueH-2-0H, WK UX KETallu;

B omHOM TIpeAIIOYTHTEIHHOM BOIUIONICHUH H300pETCHHS aCHMMETPUYHAS THAPOTCHU3ALUS HAa JTare C)
MPOUCXOJUT B NMPUCYTCTBUU NOOABKH, KOTOPAs BBIOMPACTCS M3 TPYIIEI, COCTOAIICH W3 OPraHUYECKHUX CYIb(O-
KHCJIOT, COJICH MEepEeXOTHBIX METAJUIOB OPTaHUYCCKUX CYIb(OKHUCIOT, alKOKCHIOB METAJLIOB, aJFOMOKCAHOB,
ankunoB amomokcanoB ¥ B(R);.,(0Z),; rae v oteuaet 0, 1, 2 nimn 3, R o6o3nauaer F, ankun C.q, ranouaupo-
BaHHBIN ankui Ci, apuil WIK TaJOUANPOBAHHYIO apWiIbHYIO Tpynmmy U Z obo3Hadaer ankuin Cig, TaJoOuIupo-
BaHHBIH anKm C,_g, AP WIH TaJIONANPOBAHHYIO apUIBHYIO TPYIILY.

Oco0eHHO ToaXoAsImue N00aBKH BBHIOMPAIOTCS W3 TPYIIIBI, COCTOAIICH M3 TPUPTOPMETaHCYTH(HOHOBOH
KHCJIOTHI, JIKHIAIIOMOKCAaHOB, B YaCTHOCTH METHJIAJIOMOKCaHA, STHJIATIOMOKCaHA, TETPAaalKOKCHTHTAHATOB,
B(R)3.)(0Z),; B yacTHOCTH TpuH3onponuidopara, Tpudtuiabopana u BFs;, npeanoururensao B popme sdupara
BF;.

Oco0CHHO TOAXOIAIIMMU JJIsl IPUMEHECHHUS B KAUECTBE COJICH MEPEXOHOTO METaJIa OPraHHYCCKUX CYITb-
(hOKHCIIOT SBJISIOTCS CKAHIUCBBIC, HHIUCBEIC, UTTPUEBEIC U IIMPKOHUEBHIC COJM OPTAaHUYCCKUX CYIB(OKHUCIIOT.

ANKOKCHJIBI METAJUIOB U3BECTHHI CICIUANIKNCTAM B JaHHOW 00JacTH. DTOT TEPMUH, B YACTHOCTH, OTHOCHT-
s K aJIKoKcuaaM 3meMeHToB 4 u 13 rpymnm [lepuoamueckoit cucteMsl 35eMeHToB. ClieuaiucTaM B JaHHOU 00-
JIACTU TAKXKE M3BECTHO, YTO aJIKOKCHIBI METAJUIOB YacTO HEe 00pa3yIOT YETKUX CTPYKTYp. B THIHUYHOM ciydae
ANKOKCHIBI METAJUIOB MMEIOT alKWIBHYIO TPYIITY, TPUCOCIMHECHHYIO aTOMOM KHCIOPOJa K METaNTMYeCKOMY
HEHTPY. AJKOKCH METallla MOXKET TakKe HMETh PazINYHbIe METAJUINIECKHUE IEHTPBI, KOTOPbIe IIPUCOSTNHEHBI
KHCJIOPOJIOM WIIH COJIEpIKAIIEH KUCIOPO TPYIIIIOH, SIBISISCH TAKUMH, KaK, HAIPUMep, (MHOTOSICpHBIE) OKCOA-
KOKCH/IBI QTFOMHUHUSI.

Oco0eHHO MOAXOIAMIMMHU B Ka4eCTBE aNKOKCHAA METalIa SBISIFOTCS aJKOKCHIBI TUTaHa (TakXKe Ha3bIBae-
MBI€ aTKOKCUTUTAHATAMH), aJTKOKCHIBI IUPKOHUS (TaKKe Ha3BIBACMBIN AIKOKCHUIIUPKOHATAMH) WIIA aJIKOKCHIIBI
ATFOMUHWUSL.

OCOOCHHO TPEAMOYTUTEIBHEIN KJIACC AIKOKCUIOB METaJUIOB MMEET THII MHOTOSICPHOIO OKCOAIKOKCHAA
ATIOMUHUS, TaKOTO, Kak packpeiBaercs B J. Chem. Soc., Dalton Trans, 2002, 259-266 wiu B 1993 Organometal-
lics, 12, 2429-2431.

ATNKUITATFOMOKCAHBI SBJSIFOTCS M3BECTHBIMU MPOIYKTAMH, OCOOCHHO MOIXOASIINMH B KA4eCTBE COKATAIIU-
3aTOPOB IS mouMepu3almu oneduHoB mo tumy Llurinepa-Hatra. OHU TOTOBATCS KOHTPOIUPYEMBIM THIPOITHU-
30M COCIMHEHHS TPHUAIKIIATIOMUHUS, B YaCTHOCTH TPHUMETIJIATIOMUAHUS WIN TpHATHIAMIOMUHUS. ['maponns
MOJeT OBITh 0OecIiedeH ¢ MOMOIIBI0, HallpuMep, THAPATHPOBAHHBIX COJIEH METaIOB (COJIM MeTajula, ConepiKa-
e KPUCTAIUTM3AIMOHHYIO BOIY).

[IpenmodTuTenpbHO TO0OABKH BHIOUPAIOTCS M3 TPYIIIBI, COCTOSIICH U3 Tpr(PTOpMETaHCYIb()OHOBOH KHUCIIO-
THI, AQJIKWIAIOMOKCAaHOB, B YaCTHOCTH METHJIANIOMOKCAHA, JSTHJIATIOMOKCaHa, TETPAaJIKOKCHUTUTAHATOB,
B(R)3.)(0Z),; B uacTHOCTH TpuH3onponuidopara, Tpudtuiabopana u BFs;, npeanoururensHo B popme sdupara
BF;.

Bonee mpemmodYTUTENEHON SIBIICTCS TPUPTOPMETAHCYIb()OHOBAsT KHCIOTA, AKAIAIIOMOKCAHBI, B YaCTHO-
CTH METHJIAIIOMOKCAH, 3THJIAIIOMOKCAH, TeTpaalkokcuTuTaHaTel, B(R)3.)(0Z),; B 4aCTHOCTH TPHU30NPOITHII-
0opar U TPUATIIOOPAH.

OcoOCHHO XOpOIIUE pe3yabTaThl OBLTH TOJNYYEHBI C JO0AaBKOW TpUMETHIANIOMOKcaHa u 2,2.2-
TpudTOPITAHONA WV TPHATKIIATIOMUAHUS U 2,2,2-Tpu(TOpITaHOTIA.

Bruto o0HapyXeHO, 9TO Ka4yecTBO M CKOPOCTh aCHMMETPHYHON THAPOTCHNU3ANN MOJICKYIIIPHBIM BOIOPO-
JIOM B MPUCYTCTBHU XUPATHHOTO KOMIUIEKCHOTO COCIMHEHUS WPHUIU 3HAYNTEIHHO BO3PACTAIOT B CIIydae IpH-
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MEHCHUS YITOMSHYTHIX BBIIIC JOOABOK.

Kpome toro, HaOmopmanocs, uro Hanbojee 3HAUYUTENBHO d(PPEKTUBHOCTE ACHMMETPHYHOM T'HMIpOTeHN3a-
IIUF MAaKCUMHU3UPYETCs, KOT1a YIIOMAHYTHIC BhIIIE T0OABKH MPUMEHSIOTCS C COOTBETCTBYIOIIMM KETaleM IT0]-
BEpPraeMoro acUMMETPUYHOW THIPOTCHH3AIMK KETOHA, TO ecTh 6,10,14-tpumeTmnnenTtaneka-5,9,13-tpuen-2-
oHa wiu 6,10,14-TpumeTHimenTaaeka-5,9-11ueH-2-oHa.

YBennueHHas 3QPEKTHBHOCTD MPOSBISETCA B TOM, YTO KOJHYECTBO XHUPATLHOTO KOMIUIEKCHOTO COEIMHEe-
HUS UPUIHUS MOXET OBITh 3aMETHO CHIDKEHO TIPH HCIONIb30BaHuM KeTtans 6,10,14-tpumeTunnenTtaaeka-5,9,13-
TpueH-2-oHa win 6,10,14-TpuMeTninenTaneka-S5,9-nMeH-2-01a W/ Mpu T00aBIICHUN YIIOMSHYTON 100aB-
KH(OK), B YaCTHOCTH, B KOMOMHAIIUH CO (PTOPUPOBAHHBIMHU CITUPTAMH, B YACTHOCTH 2,2,2-PpUPTOPITAHOIOM, C
JOCTHKEHHEM TIPH 3TOM 3aJaHHOTO BBIXO/Aa M CTepeocnelnr(pUIecKod THIPOTreHU3aNK MPH aCUMMETPUYHOM
TUAPOTEHU3ALMU T0 CPAaBHEHUIO C COOTBETCTBYIOIIEH acHMMMETpUYHON ruaporenusauuein 6,10,14-
TpUMeTHITNIeHTaAeKa-5,9,13-tpuen-2-ona win 6,10,14-tpumeTrinenTaaeka-5,9-11eH-2-0Ha KaK TAKOBBIX.

Korzma croco0 conepxut srtamsl IHC/TpaHC-M30MEPH3ALIH, YTO MOJAPOOHO 00CYXIaIoCh BBIIIE, CHOCOO
JTAHHOTO HM300pPETCHUSI OKAa3bIBACTCS YPE3BBIYANHO HHTEPECHBIM, MOCKOJBKY IS ONTHMATBHOTO MPHUMCHCHHS
BCET0O MCXOJHOTO MaTepHalia He BO3SHHKAaeT HE0OXOAMMOCTH B Pa3BEPTHIBAHWH JBYX MapauUICIBHBIX IIPOU3BOA-
CTBEHHBIX JIMHHUH JUIA OTACTHHON aCHMMETPUYHON THIPOTSHU3AINH KaXKIOTO H30Mepa C MCIIOIB30BaHIEM TH/I-
POTEHM3UPYIOMINX KOMIUIEKCHBIX COCIWHEHHH MPOTHBOIIOIOXKHOW XupambHOCTH. [loaToMy m3omepm3amus in-
situ, KaK y>Ke yKa3bIBaJIOCh BHIIIE, O0JIee IPEATIOUTHTEIbHA.

Kax ynomunanocs panee, (6R,10R)-6,10,14-TpuMeTninenTanekan-2-0H IPEACTABISIET COO0H BayKHBIA HH-
TepMeIuaT M SBISETCS 0COOEHHO momxomsamuM st cuare3a (R,R)-m3odurona, (2-am60)-a-Tokodepona mmu
(2R,4'R,8'R)-0-Tokodepoa.

IToaToMy B crnemyronieM 0oO0BEKTe H300peTeHHE OTHOCHTCS K crmocoOy momydenus (R,R)-uzodpurona
((3RS,7R,11R)-3,7,11,15-reTpameTrnrekcanen- 1 -eH-3-011), KOTOPBIH comepkuT crocod monydenus (6R,10R)-
6,10,14-TpuMeTHIIICHTAICKAH-2-0Ha, TOAPOOHO OMUCAHHBIN BBIIIC;

COIIPOBOXKIAEMBII ATanaMu Jroo g) stuHmIHpoBanus (6R,10R)-6,10,14-TpumernnnenTanexan-2-oHa Ipu
WCIIONIb30BAaHHUN alleTUIICHa B NMPUCYTCTBUHM OCHOBaHMs ¢ BeIxonoM (7R,11R)-3,7,11,15-rerpamernnrexcanen-1-
WH-3-071a;

h) rugporenmzanuu (7R,11R)-3,7,11,15-TeTrpamermnrekcanen-1-nH-3-01a MOJEKYISIPHBIM BOJOPOJIOM B
MPUCYTCTBUHU Kartaim3atopa Jluamimapa ¢ BeixogoMm (R,R)-m3odwuroma, mudo h') Bunwmmposanus (6R,10R)-
6,10,14-TpuMeTHnTIeHTaIeKaH-2-0Ha TIOCPEACTBOM JT0OABICHUSI BUHHUJIOBOTO peakThBa [ pUHBspa IS MOJTyde-
aus (R,R)-m3odurona.

[onxpobuas nHGOPMALINSA O PEAKIHAX ITOTO THIIA U YCIOBUAX OCYIIECTBICHHUS BapUaHTa C UCIIOIH30BaHH-
eM oTana g) packpbeiBaetcs B EP 1532092 B1, B wactHoctr B pumepe 2, i B WO 2003/029175 Al (c npume-
HEHHEM OCHOBHOW aHHMOHOOOMEHHOW CMOJIBI), COEeP)KaHNe KOTOPHIX BO BCEH MX MOJHOTE BKIIFOYCHO 3/1ECH ITO-
CPEICTBOM CCHUIKU. [ MApOTeHM3aIusl MOJCKYIIIPHBIM BOJOPOJIOM B MPHUCYTCTBUM Karanuzatopa JIuHmiapa Ha
aTarne h) u3BecTHa crenuanucTaM B faHHOW obnactu. Ofner m np., B myOnmkanuu Chim. Acta 1959, 42, 2577-
2584 packpbIBaloT KOMOMHAIMIO 3TaroB g) U h), copepaHue KOTOPOH BO BCEH ee MOJHOTE BKIFOYCHO 31eCh
MOCPEJICTBOM CCBUIKH.

IMatent CIIIA 4028385, conmepxaHue KOTOPOrO BO BCEH €ro MONHOTE BKIIOUEHO 3AECh MOCPEACTBOM
CCBUIKH, PacKpBIBAaeT, HAIPUMEP, MOIPOOHBIC CBEJCHUS O TUIIC PEAKI[UH U YCIOBHIX BapUAHTA, IPUMCHSIFOIIETO
Kak 3TaI h'), Tak ¥ Mmocie0BaTeIbHOCTD ATANoOB &) U h).

B crnenyromeM o0beKTe M300peTEHHE OTHOCUTCS K CIOCO0y TMoJydeHus coeauHenus ¢popmyisl (V), co-
nepxariemy crioco6 nonyaenus (6R,10R)-6,10,14-tpumeTrimenTaaekad-2-0Ha, MOAPOOHO OIMMCAHHBINA BEIIIIE;

BCJIEN 32 KOTOPBIM CIIEAYIOT 3Talbl JT100:

g) stununupoBanus (6R,10R)-6,10,14-TpuMeTHineHTageKaH-2-0Ha ¢ TIOMOINBIO ATHJIEHA B MPUCYTCTBUN
OCHOBHOTO BemecTBa ¢ nmoyuenueM (7R,11R)-3,7,11,15-terpamermirekcanen-1-un-3-omna;

h) rugporenmzanuu (7R,11R)-3,7,11,15-Terpamermnrekcaen-1-nH-3-01a MOJEKYISIPHBIM BOJOPOJIOM B
NPUCYTCTBUHM KaTanuzaTopa Jluamiapa ¢ BerxonoM (R,R)-n3oduromna; oo

h') Burmnmposanus (6R,10R)-6,10,14-TrpumeTnimenraiexan-2-0Ha MOCPEACTBOM J100aBICHHST BUHUIOBOTO
peaxtuBa ['punbspa it nonydenus (R,R)-m3odurona;

YTO COIIPOBOXKIAETCS ATANIAMHU:

m) xoHxeHcauu (R,R)-m3odurona ¢ coemuaenuem dpopmyisl (V1) mis monydeHusi CoequHEHUS (OPMYITBI
(V), sBnstonerocst K30MEPHOI CMEChIO ¢ TOUKH 3pEHHUS XHPATBHOCTH MPH IICHTPE, 0003HAYCHHOM 3HAYKOM #;
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HO.

\0

OH

TJIc 3HAYOK # MPEJICTABIISCT CTEPEOTCHHEIH ICHTP.

VYcnoBus BbIoONHEHUs 3TanoB g), U h), n h') 6sum obcyxaens! Beime. Peakuust xonpencammu (R,R)-
u3zodurona u coenuuerus Gopmyisl (VI), omucanHas B Ka4ecTBE 3Tala m), U3BECTHA CIICIHATIUCTAMY B TaHHOU
obmactu. [lmg 9TOM  KOHACHCAIIMM  MOXXET  HCIOJB30BATBCS  PAN  KaTalIM3aTOpOB, TaKWX  Kak
ZnCly/meopranndeckass kucnora, BFs/AlCl;, Fe/HCl, TpudtopykcycHas KuCiIOTa WM OOpHas KHCIO-
Ta/kapOoHOBas kucioTa, a Takke conr nHausA(I1l) wmu ckanmusa(11D), kak packpeiBaercs B WO 2005/121115 Al.
Kpome TOrO, NOAXOOMIIMMH KaTalW3aTOpaMH SBIAIOTCA TEeTEPONOJUKHCIOTH, B  YacTHOCTH  12-
Bosb(ppaModocopHas kuciora WK 12-BoibPpaMOKpeMHHEBas KHCIIOTa, TaKWe Kak packpbiBaioTcs B EP
0970953 Al.

Coenunennst popmynsl (V) IpeacTaBisioT codoi (2-am060)-0-Tokopepos, TO €CTh CMECh COOTBETCTBYIO-
mux (2R,4'R,8'R)-a-Tokodepona u (25,4'R,8'R)-a-Tokodepona.

B cnenyromemM 00beKTe H300pETCHUE OTHOCHUTCS K CITOCO0Y MOTy4eHus coequaenus ¢popmyisl (V-A), co-
Jeprkamemy crioco0 moiydenus (6R,10R)-6,10,14-TpuMeTninenranekad-2-oHa, NOAPOOHO OMMCAHHBIHN BEIIIE;

COTPOBOXKIACMEIH TaraMu JTH00:

g) srunuinpoBanus (6R,10R)-6,10,14-TpuMeTninenTagekaH-2-0Ha ¢ MOMOILBIO ATUIEHA B MPUCYTCTBUU
OCHOBHOTO BemecTBa ¢ nmoyuenueM (7R,11R)-3,7,11,15-terpamermirekcanen-1-uu-3-omna;

h) rugporenmzanuu (7R,11R)-3,7,11,15-TeTrpamermnrekcaen-1-nH-3-01a MOJEKYISIPHBIM BOJOPOJIOM B
MIPUCYTCTBUH KaTanm3aropa Jluamnapa ¢ BeixonoM (R,R)-nzodurona; mibdo

h") Buammuposanus (6R,10R)-6,10,14-TpuMeTHimenTagekaH-2-0Ha MOCPEACTBOM 00aBIEHUS BUHUIIOBOTO
peaktuBa ['punbsapa st morydenns (R,R)-uzodpurona;

YTO COIPOBOXKIACTCS HTATIAMHE:

m) xoHxeHcaruu (R,R)-m3odurona ¢ coemunenrem dpopmyisl (V1) mis momydeHus: COequHEHUS (OPMYITbI
(V), saBnstonierocs ©30MEPHOI CMEChIO ¢ TOUKH 3pEHUS XHPATBHOCTH MPH IICHTPE, 0003HAYSHHOM 3HAYKOM #;

W)

Ho.
VD

OH

TJIe 3HAUOK # MpEeJCTaBIIsIeT CTEPEOTeHHBIN LIEHTD;
n) BeIAENIeHUs coenrHeHus popmynsl (V-A) u3 n3omepHoit cMecu popmyist (V)

(V-A)

JlanHbIid crmoco6 moiydeHus coequHeHus: GopMyisl (V-A) aHaJOTHYEH CIOCO0Y MONYISHUS COSTUHEHUS
dhopmyel (V) 3a HCKITIOYSHUEM JIOTIOTHUTEIHHOTO dTara n).

Brinenenne (2R,4'R,8'R)-o-Tokodepona n3 cooTBeTCTBYIOmEro (2-am00)-0.-ToKo(epona MOKET OBITh
o0ecrieueHo XpoMaTorpa(uuecKkiM pasfesieHueM C MOMOIIbI0 XUPATbHON (ha3bl, KaK ONHCAHO, B YAaCTHOCTH, B
WO02012/152779 Al. Taxxe npearnodyTuTenbHo NoBbimeHue Boixoaa (2R,4'R,8'R)-a-Tokodepona nocpeactsom
snuMepu3anuu ¢pakiuii, odoramenHsx (2S,4'R,8'R)-a-Tokodeponom, packpeiBaeMoil B KauecTBe dTara c) B
WO02012/152779 Al. Conepxanrie W0O2012/152779 Al Bo Bcel ero MmoJIHOTE BKIIOYEHO 3/1€Ch MOCPEICTBOM
CCBUIKH.

Bemectea (5E,9E)-/(5E,92)-/(5Z,9E)-/ wn (57,97)-6,10,14-tpumeTminentaaeka-5,9,13-tpueH-2-oH
(5E,9E)-/(5E,92)-/(5Z,9E)-/ n (5Z,97)-6,10,14-tpumeTnnnenTaneka-5,9-nuen-2-on; keramu (5SE,9E)-/(SE,97)-
/(5Z,9E)-/ u (57,97)-6,10,14-tpumeTnnnentaneka-5,9,13-rpuen-2-ona, keranmu (5E,9E)-/(5E,92)-/(5Z,9E)-/ u
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(572,97)-6,10,14-tpumeTnnnenraaeka-5,9-aueH-2-o1a; (6R,10R)-6,10,14-TpumeTHimneHTaiekaH-2-0Ha, KeTalu
(6R,10R)-6,10,14-TpumermnnenTanekan-2-o1a, (7R)-3,7,11-tpumermngonen-1-ea-3-oma u (R,R)-uzoduron
MPEICTABISIIOT co00# BaXKHbIE WHTEPMEIUaThl CHHTe3a ToKodeposnos, BuTamMuHa K1, a Taxke I co3maHus
BKYCOBBIX W apOMaTHYECKIX KOMIO3HITUH WU Uil (papManeBTHUECKUX MPOAYKTOB. BOIBIIMHCTBO U3 HX UMEET
TUIAYHBIA apoMat, KOTOPBIH /eTaeT X O4YeHb MMPHUBIICKATeIHHBIMH ISl IPUMEHEHUS B KQUeCTBE HHIPEANCHTOB
B IIPOIYKTaX MPOMBIIUIEHHOCTH BKYCOB M apOMAaTOB, TAKMX KaK AyXH.

COOTBETCTBEHHO B CIIEAYIOMIEM OOBEKTE TaHHOE N300peTeHHEe OTHOCUTCA K MPUMEHEHHUIO BEIIMICYTTOMSHY-
ThIX criocoOoB moyuenus (6R,10R)-6,10,14-tpumernnmnentanexan-2-ora uin (R,R)-m3odurona mis cuaTesa
MPOAYKTOB WJIM HHTEPMEIUATOB B OOJIACTH BKYCOB M apOMATOB MU (papMaIleBTUICCKHUX MPOIYKTOB, BATAMHHOB
Y MHIICBBIX TPOIYKTOB WM B MPOU3BOJICTBE KOPMOB.

B crnenyromem o0BekTe M300pEeTCHHE OTHOCHTCSA K KOMIIO3UIIUH, COJICPIKAIICH MO MCHBIICH Mepe OJfH
ketasb Gpopmydsl (XII) i mo MeHbIICH Mepe 0JTHO XUPaTbHOE KOMIUIEKCHOE COCTMHCHUE HPHUITUS.

Keranb dopmynsr (XII) u xupaapbHOE KOMIUIEKCHOE COCIUHCHUE UPUINS, UX COOTHOIICHHUS, a TAKKE UX
MPEIIOYTUTEIFHBIC BOIUIOIICHHS, CBOMCTBA M A(PPEKTHI MOAPOOHO 0OCYKICHBI B 3TOM JOKYMCHTE.

B cnenytromem o0bekTe M300peTeHNEe OTHOCUTCS K Ketamo ¢opmyisl (XII), 3a HCKITIOYEHUEM 2-METHI-2-
(4,8,12-rpumetuntpuneka-3,7,1 1-rpuen-1-un)-1,3-auokconana.

Kerans dhopmynsr (XII), a Takke ero mpearnodTUTENbHBIE BOTUIOIICHHUS, CBOMCTBA U d(PPEKTHI MOAPOOHO
00CyX/1afoTCs B JAHHOM JJOKYMEHTE.

B 3akmrountenbHOM 00beKTE N300peTeHNEe OTHOCHUTCS K KeTassiM dopmyitsl (XX-C) mmm (XX-D)

(XX-0)

100 OAMHAPHYIO YIIIEPOA-YIIIEPOIHYIO CBSI3b, IM00 IBOWHYIO YIIIEPOA-YTIIIEPOJHYIO CBA3b; U

BOJIHUCTAs JIMHUS MPEACTABISAECT YIIEepOA-yrIepOJHYIO CBSI3b, KOTOpasl CBA3aHA C COCEAHEH OAMHApHOU
YIAEPOJHON CBS3BIO (======, MpeACTaBIAIOIIAs ) WM C COCEAHEH Yyriepoa-yriiepoIHON ABOHHONW CBSI3BIO
""" ), TaKMM 00pa30M, YTO yKa3aHHasl yIIIepoA-yIiIepoaHas IBOWHAs CBSI3b UMEETCS B

Z- nu6o B E-xoH(urypannm.

Hawnbonee mpenmnodTuTeNbHBIMU SIBJISIOTCS KeTalnu ¢ popmynoit (XX-D). [IpeamodrurenbHble KETAN BBI-
OuparoTcss W3 TPYyNONbl, cocrosmer w3 2,5,5-tpumernin-2-(4,8,12-tpumeruntpuaexa-3,7-aquen-1-mn)-1,3-
IokcaHa, 2,5,5-tpumernin-2-(4,8,12-tpumeruntpuaeka-3,7,11-tpuen-1-mn)-1,3-nunokcana, 2,6,10-TpumMeTwI-
14,14-6uc-(2,2,2-tpudTopaTOKCH )IIeHTaAeka-2,6,10-tpuena,  6,10,14-tpumeTnn-2,2-6uc-(2,2,2-TpuTOpITOK-
CH)TIEHTaIeKa-5,9-TneHa; W X BCeX BO3MOXKHBIX E/Z m30MepoB; W/wiy BEIOMpAETCs U3 TPYIIBI, COCTOSINEH U3
6,10,14-tpumernn-2,2-6uc-(2,2,2-tpudTOpITOKCH ))ICHTAIEKaHAa, 2,5,5-tpumernn-2-(4,8,12-TpuMeTUATpUIC-
un)-1,3-nmuokcana, 2,5,5-tpumernn-2-((4R,8R)-4,8,12-tpumeruntpuaenrn)-1,3-auokcana u (6R,10R)-6,10,14-
TpumeTHi-2,2-6uc-(2,2,2-TpudTopaTOKCH)IIeHTaekana. Bece 3TH KeTam SBISIOTCS OCOOEHHO NOAXOASIIMMHU
JUIL aCHMMETPUYHOM THIPOTCHU3AINH, TOAPOOHO OIMCAHHOM BHINIC, WK K€ MPEACTABISIOT COOOW MPOIYKT
YKa3aHHOW aCHMMETPUYHOM TruaporeHm3anui. Kak yrmoMuHaANoCh paHee, KETald HCHACBHIIICHHBIX KETOHOB 00-
JAAIOT CYIIECTBCHHO 0OOJee MPEIIOYTUTSIFHBIMU CBONCTBAMHU TI0 CPABHCHHIO C COOTBETCTBYIOIIMMHU KETOHA-
MH.

Kpartkoe onucanue yepre:xeit

B cnemyronux a63aax ¢ IOMOIIBI0 CXeMaTHIeCKUX (UT. 4-6 TOMOJHUTENBHO OOCYKIAIOTCS HEKOTOPHIE
MPEIIOYTHTEIFHBIE BOIUIONMICHNS H300peTeHNsI. JTO, OJHAKO, HE JOJDKHO BOCIIPHHHMATHCS KaK OTPaHUICHUE
JTAHHOTO M300pETEeHNS BOIUIOMICHUSMH, MILTIOCTPHPYEMBIMH 37I€Ch Ha ITHX YepTexkKax.

CchUTOYHBIE TIO3HIIMH B KPYTJIBIX CKOOKaxX Ha depTekax, Takue kak (R-VI), npuMeHsroTcs B LensIX UaeH-
TU(UKAIWH, KaK ONKICAaHO HUXKE, U HE OJDKHBI CMEIIUBATHCS ¢ 0003HaYCHUsIMH (opmyd, Takumu Kak (VI), uc-
MOJIB3YEMBIMH B OCTAILHON YaCTH 3TOTO TOKYMEHTA.

®ur. 4 mokaspiBaeT dTambl nepexoda ot 6,10,14-tpumerunnenraneka-5,9,13-rpuen-2-ona win 6,10,14-
TpUMETHIIICHTaAeKa-5,9-mueH-2-oHa K (6R,10R)-6,10,14-TpuMmeTninmneHTaacKalH-2-0Hy.

dur. 4 u 5 mokazplBalOT 3Tambl nepexoga ot 6,10,14-tpumerunnentaneka-5,9,13-tpueH-2-ona WU
6,10,14-tpumetnnmenrtaneka-5,9-nuen-2-oma k (R,R)-m3oduromny, (2-am60)-a-tokodepony u (2R,4'R,8'R)-a-
TOKO(epoITy COOTBETCTBEHHO.

Ha ¢wur. 4 cxemaTHYHO TMOKa3aHbBl TPU PANIUIHBIX BO3MOXHBIX TyTH cuHTe3a (6R,10R)-6,10,14-
TpuMeTHITIeHTanekan-2-oHa (R-1V) (dur. 4a)-4c)). [Ipu 3ToM cymecTByeT OoJblliee KOJUIECTBO BO3MOXKHO-
CTeii, OTMCaHHBIX B 3TOM JOKYMEHTE paHee. B kauecTBe mepBoro 3tama a) Ui BceX MOKa3aHHBIX Ha ¢Gur. 4 Bo3-
MOXKHOCTeH obecnieunBaetcs cmech (SE,9E)-/(5E,92)-/(5Z,9E)-/ n (57,97)-6,10,14-tpumeTminenraaeka-5,9,13-
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Tpuen-2-ona win cmeck (SE,9E)-/(5E,9Z)-/(5Z,9E)-/ n (5Z,97)-6,10,14-Tpumernimnenranexa-5,9-1ueH-2-ona
(EE/EZ/ZE/ZZ-R-111). Ha ¢ur. 4a) mnokazano, kak EE-m3omep (EE-R-III) (to ects (SE,9E)-6,10,14-
TpUMeTHITIeHTaneka-5,9, 13-tpuen-2-on, wiu (5E,9E)-6,10,14-TpuMernnmnenrtageka-5,9-mmeH-2-0H 1 COOTBETCT-
Bytomuii  ZZ-momep (ZZ-R-1II) (to ects (5E,9E)-6,10,14-trpumernnnenraneka-5,9,13-tpueH-2-oH, wWIx
(5E,9E)-6,10,14-TpumeTminenTaaeka-5,9-mueH-2-0H) OTAESAIOTCS Ha 3Tame b) oT cMecH, o0ecrieunBaeMoi Ha
arane a). OcymecTBisieMoe Ha 3Tare b) pasaesieHue MPeAnOYTHTEIHHO BITOJHACTCS AUCTHILIAIINEH HA KOJOH-
He. Ha »sTame ¢) ZZ-m30Mep aCHMMETPHYHO THIPOTCHU3UPYETCS C ONPEACICHHBIM XHPAIbHBIM KOMIUIEKCHBIM
COeIMHEHNEeM HpHuans, Torna kak EE-m3oMep acHMMETpHYHO THAPOTCHHU3UPYETCS C COOTBETCTBYIOIIMM YHAH-
THOMEPHBIM XUPAIbHBIM KOMIUIEKCHBIM COEAMHEHHWEM HpHuaus. IIpennodrurensHOe XHpAIbHOE KOMIUIEKCHOE
coesMHeHue upuaus ssisercs coequnenneM ¢ Gopmymnoii (I1I). EE-uzomep (EE-R-I1I) acummerpryno ruapore-
HHU3HUPYETCSl MOJIEKYJISIPHBIM BOIOPOJIOM B IPHUCYTCTBUU XHPAJIBHOTO KOMILIEKCHOTO COEAMHEHUs npuauns ¢op-
mynbl (I11a) (S-Ir-koMIuTekc), UMEIOIEro S-KOH(QUTYpaIHio MPU CTEPEOreHHOM IICHTpe, 0003HAYeHHOM B (op-
myune (III) 3rauxom *. C apyroit croponsl, EE-uzomep (EE-R-III) acumMMeTprdHO THAPOTEHU3UPYETCS MOJIEKY-
JSIPHBIM BOJIOPOJIOM B IIPUCYTCTBUHM XHPAIBHOTO KOMIUIEKCHOTO coenunHeHus upunust ¢opmynst (111a) (R-Ir-
KOMIUIEKC), IMEIOIIero R-KOHGUTYpaInio IpHu CTepeoreHHOM IIeHTpe, 0003HaueHHOM B dopmyde (I11) 3raukom
*.00a 5T yTH aCHMMETPUYHOW THAPOTEHU3AINN JAAI0T OJUH M TOT K€ MPOAYKT, TO ecth (6R,10R)-6,10,14-
TpuMeTHITIeHTanekan-2-0H (R-IV). OcTtanbHas 4acTh OT pa3zielieHus Ha 3Tare b) MpeAnoYTHTEILHO H30MEPHU3Y-
ercs B cmech m3omepos (5SE,9E)-/(5E,92)-/(5Z,9E)-/ u (52,97).

Ha ¢ur. 4b) Tonpko onun u3 n3zomepoB (EE-u3zomep (EE-R-III)) (3meck: xenaTenbHbIN H30MEP) aCHMMET-
PUYHO THAPOTCHU3UPYETCS, KaK OTMHCAaHO BhIIe it ¢ur. 4a). pyroit uzomep (ZZ-uzomep (ZZ-R-111)) (3mecsh:
He)XellaTeNbHBI M30Mep) MOABEPracTCs IHC/TpaHC-M30MepH3alii Ha JTarne g) Ao0aBICHHEM KaTalu3aTtopa
IC/TpaHc-u3oMepu3anun  (c/t-cat) W HarpeBaHueM. [IpearmoYTHTENHHO NPUMEHSEMBIM —KaTalH3aTOPOM
IIIC/TpaHC-U30MEPHU3ALUH SBISIETCS TTOJIMTHON, B YacTHOCTH, ¢ dopmyinoit (X). [lox nefictBueM kaTtanmusaropa
uc/Tpanc-m3omepuzauun  (ZZ-uzomep (ZZ-R-111)) wnzomepmusyercss B cmech EE/ZE/EZ/ZE-n3omepos
(EE/EZ/ZE/ZZ-R-I11), xoTopast MoXeT ObITh J0OaBieHa Ha dtare d) kK cMecH, obecrieyrBaeMoi Ha otarie a). Ha
¢ur. 4b) 1EMOHCTPUPYIOTCS CIIOCOOBI CITydasi, KOTJa JKelaTeabHbIM H30MepoM sBisietcss EE-u3zomep, To ecth
TOT, KOTOPBI aCHMMETPHYHO TUApOreHm3upyercs. O4eBUIHO, UTO B CiIydae, eclii ZZ-n30Mep SBISETCS Kela-
TEJNBHBIM H30MEPOM, TO €CTh T€M, KOTOPBI aCHMMETPHUYHO THAPOTCHU3UPYETCS, MPIUMEHSIEMBIH crloco0 n3ome-
puzanuu OyneT aHaoTHIHBIM criocoOy mis EE-n3omepa. OcraipHas 4acTh OT pas3jielieHus Ha Jtare b) mpen-
MTOYTUTENIEHO M30Mepu3yeTcsi B cMech n3omepoB (5SE,9E)-/(5E,97)-/(5Z,9E)-/ u (57,97). 3T0 MOXET MPOUCXO-
JIUTH Ha TOM € caMOM JTarle (g), 9To U u3oMepu3aius ZZ-n3oMepa, Wik Ha OTAEIBHOM dTare N30MEpH3alnu.

Ha ¢wur. 4c¢) Tonpko oauH U3 m3oMepoB (ZZ-uzomep (ZZ-R-111)) (31eck: xenaTenpHBIH H30Mep), aCHMMET-
PUYHO THAPOTEHM3MpYETCs, Kak omnucaHo Bbime g ¢ur. 4a). K cmecu EE/ZE/EZ/ZE-uzomepos
(EE/EZ/ZE/ZZ-R-111), oGecnieunBaeMoii Ha 3Tarne a), 100aBIsAETCs KaTaIn3aTop LHC/TpaHC-u30MepH3aun (c/t-
cat). Ha srane b) Bemenenue (;kenarenbHOro) m3omepa (ZZ-uzomep (ZZ-R-111)) BeimonHseTCS TUCTHIUIALUCH B
NPUCYTCTBUH KaTaln3aTopa IUC/TpaHC-U30MEpU3any (0JHOPEaKTOpHas M30MepH3alusl WM H30MepH3alys in-
situ). [Ipu oTneneHun xenaTenbHOro H30Mepa TUCTHILIIIIEH OCTaabHas YacTh, 00OTallleHHAs! BHICOKOKHIISIIIM
W30MEpPOM, U30MEPHU3YETCs TaK, 9TOOB B JUCTHIUIIIIMOHHOM COCYJIe HEPEPhIBHO HAOIIOAAIOCh TEPMOIUHAMU-
geckoe paBHoBecue Mexny EE/ZE/EZ/ZE-u3omepamu. ITa METOIMKA TTO3BOJISIET BECh HEXENIATEIbHBIN H30MeD,
KOTOPBII MIPUCYTCTBOBAJI B N30MEPHON CMECH M3HAYAIBHO Ha JTare a), Ipeodpa3oBaTh B XKeJIaTeIbHBIN H30Mep.
Kak yxe ynmomunanmoch, gur. 4c) mokaspiBaeT ZZ-u30Mep B Ka4eCTBE JKEIATeIHLHOro m3oMepa (TO ecTh BBIJe-
JICHHOTO ¥ aCHMMETPHUYHO THIPOTCHHU3UPOBAHHOTO), TIPH 3TOM OYEBHIHO, YTO BBIIICIIPUBEICHHOE O0CYXKICHHE
AQHAJIOTUYHBIM 00pa3oM NPHMEHMMO U K city4aro, korna EE-m3omep OyneT caMbIM HU3KOKHILIINM JKeJaTellb-
HBIM H30MEPOM.

®ur. 5 moKa3bIBacT MOCIEAOBATEIBLHOCTh 3TAMoOB Hepexona ot (6R,10R)-6,10,14-TpumeTnnmneHTaackan-2-
ona k (R,R)-n3zo¢uromny, (2-am60)-o-rokodepony u (2R,4'R,8'R)-a-Tokodeposry COOTBETCTBEHHO.

®dur. 5 wunocTpupyeT 1Ba BapuaHta npeobpazoBanust (6R,10R)-6,10,14-rpuMeTnimnenTanekal-2-oHa B
(R,R)-m3oduronr. B mepsom Bapumante (R,R)-m3opmron (R-V) obOpasyercs wu3 (6R,10R)-6,10,14-
TpuMeTHIeHTaAekan-2-ona (R-IV) peaknmeit Ha mnepBom »stame, To ecth dtame g), (6R,10R)-6,10,14-
TpuMeTHIIneHTaekan-2-oHa (R-1V) ¢ atuHOM (aueTuieH) B npucyTcTBun ocHoBaHMA (nokaszan KOH), mpusoas
k mHTepMmenuaty (7R,11R)-3,7,11,15-rerpamernnrekcanen-1-un-3-on (R-IVa), u 3atem Ha BTOpOM 3Tame, TO
eCTh Ha dTarne h), pearupoBaHreM C MOJIEKYJIIPHBIM BOJIOPOJIOM B IPUCYTCTBHH KaTaynn3aTopa JlmHmpiapa.

B nmpyrom mokazamnom Bapuwante (R,R)-m3oduron (R-V) obpasyercs w3 (6R,10R)-6,10,14-
TpuUMeTHITIeHTanekan-2-oHa (R-IV) mocpenctBoM peaknuu ¢ peaktiuBoM [ puHbspa. Ha ¢wur. 5 B kauecTBe peak-
THBa [ prHBSApa IpeACTaBICH BUHIIMATHUHXIOPU.

(R,R)-U3oduroxn (R-V) MoxkeT, KpoMe TOro, KOHAESHCHPOBATHCS Ha dTarie m) ¢ 2,3,5-rpumetmiioen3on-1,4-
noJioM, nasas (2-am60)-a-tokodepoit (R/S-VI)).

Ha cnenmytomewm stame n) (2R,4'R,8'R)-a-tokodepon (R-VI)) otnensiercs oT COOTBETCTBYOIIETO (2-aM00)-
a-tokodepona (R/S-VI). Takoe BbIJeNeHHE MTPEAIOYTUTEIHHO BBITIOTHASTCS XpoMaTorpahuuecKuM paseieHn-
€M C TIOMOIIBIO XUPATHHOU (ha3bl.

Ha ¢ur. 6 nmokazaHsl MpeAnoYTHTENbHbIC BOIUIOMICHHUS aCUMMETPHYHONW ruaporeHn3anuu. dur. 6 oTHO-
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CHUTCS K ATallaM CIoco0a, MILTFCTpUpyeMoro Ha ¢ur. 4.

B neBoit wactm ¢ur. 6 mokazaHo oOpaszoBaHue Ha dTame c,) keraneit (EE-R-IIIK) (5E,9E)-6,10,14-
TpUMeTHITIeHTaneka-5,9,13-tpuen-2-ona unu (S5E,9E)-6,10,14-rpumernnnenTaneka-5,9-muen-2-ona (EE-R-III),
MOJTyJaeMBbIX TIOCTIEe pa3fesIeHUs] H30Mepa Ha dTare b) ¢ HCIOIb30BaHHEeM CIUpTa (Ha QUT. 6 MOKa3aH dTHIICHT-
ko) B mpucytctBur kucioTel. Keranmp (EE-R-IIIK) mocne 3Toro acuMMETpUYHO THAPOTEHU3MPYETCS Ha
JTane ¢), Kak yxe ObuTo Mmokazano Ha ¢ur. 4. IIpsiMbIM TPOXYKTOM 3TOW aCUMMETPUIHON THIPOTCHHU3AINH SIB-
JSETCS  aCHMMETPHYHO  THIPOTCHU3UPOBAaHHBIM  KeTaimb, To  ectb  2-meTwi-2-((4R,8R)-4,8,12-
TpuMeTHATpuaeN)-1,3-mnokconan (R-IVK), koTopwlii mociie KHCIOTHOTO THIAPOJM3a Ha JTame c') Jaer
(6R,10R)-6,10,14-TpumeTnnnentanexan-2-on (R-IV). B npaBoii wactu ¢ur. 6 nokazaHa COOTBETCTBYIOIIAs CXe-
Ma peakuuu s ZZ-uzomepa, To ectb (57,97)-6,10,14-rpumeTrinenraneka-5,9,13-tpucH-2-ona wiu (52,97)-
6,10,14-Trpumernnmnenraneka-5,9-aueH-2-ona (ZZ-R-11I), oGecrieunBaronieil yepe3 WHTEPMEANAT KeTals Tpen-
MOYTHTENBHO TO ke camoe coeaunenue (6R,10R)-6,10,14-tpumernnnenranekan-2-o (R-1V).

Ipumepsr

Jlanee HacTosimee n300peTeHNE WILTIOCTPUPYETCS C OMOIIBIO HIDKECIECAYIOIUX IIPHMEPOB.

AHaTUTHYECKHUE OTIPEICICHUS.

l"azoBo-xpomarorpadudeckoe onpenenenne 9uctoTs! (6R,10R)-6,10,14-TpuMeTrimenTaekan-2-oHa.

Agilent 6850, xomorka DB-5HT (30 M, auametp 0,25 MM, TomuHa mieHKH 0,10 MKM), Ta3-HOCUTEIb Te-
muii, 115 xITa). O6pa3ipl BBOIWINCH Kak pacTBOPHI B TekcaHe, oTHomeHue copoca 300:1, Temmneparypa HHKEK-
topa 200°C, Temmepatypa nerekropa 350°C. IIporpamma temmeparypsl neuu: 120°C (5 mun), 14°C/mMun 10
260°C (2 mun), 20°C/muH 10 280°C (4 MUH), BpeMs BBIITOJHEHUS 22 MUH.

I'azoBo-xpomatorpaduueckoe onpenenenue uucrtorsl (3RS,7R,11R)-3,7,11,15-reTrpameTnnrekcanen-1-en-
3-oma ((R,R)-uzoduron).

YcranoBka Agilent 6850, ocnamennas FID (ruraMeHHO-HOHHM3AIMOHHEIA JeTekTOp). Agilent-5, komonka
DB-5 (30 M, qmametp 0,32 mm, TommuHa mwieHKH 0,25 MKM), ra3-HOCHTEIb MOJICKYJISIPHBIA BOJAOPOJ MO JaBIic-
HHUeM 25 QyHT/KB.ar01iM). OOpa3ibl BBOAWINCH B BHJE PAaCTBOPOB B allETOHUTPHIIE ¢ OTHOIIeHHeM copoca 50:1.
Temneparypa umxektopa: 250°C, temmepatypa aerekropa: 350°C. Ilporpamma temmeparypsl neun: 100°C,
4°C/muH mo 250°C.

l'azoBo-xpomarorpaduyeckoe  ompemeneHue  cooTHomenus E/Z  w/mwmm gucrotel  6,10,14-
TpUMETHIITIEHTaieKa-5,9-1uen-2-oxHa, 6,10,14-rpumernnmnenTaneka-5,9,13-TprueH-2-0Ha U KETaJICH.

YcranoBka Agilent 6850, komonka Agilent DB-5 (123-5032E, 30 mx0,32 mwm, mienka 0,25 MkM), 00pa3iibl
BBOJIJINCH B BUJE PACTBOPOB B alleTOHUTpHIE, oTHOIIEeHHEe copoca 50:1, mmkektop 250°C, merextop 350°C.
IIporpamma temmeparypsl nieun: 100°C, 4°C/mun no 250°C, obmiee BpeMst BHITIOTHEHUS 37,5 MUH.

Bpems yoepacusanus (1g) MuH
(SE,9F)-6, 10, 1 4-mpumemuanenmaoera-3,9, 1 3-mpuen-2-on (EE-FA) 222
EE-FA-DM Pasu”
EE-FA-tfe 23,1, w.p.'
(52,92)-6, 10, 14-mpumemuinenmadexa-3,9, 1 3-mpuen-2-on (ZZ-FA) 21,0
ZZ-FA-DM 23,0, u.p.”
Z7Z-FA-neo 27,9
(SE,9F)-6, 10, 1 4-mpumemuanenmaoera-3,9-ouen-2-on (KE-DHFA) 21,2
EE-DHFA-DM 24,6, u.p.”
EE-DHEA-neo 29.5
EE-DHFA-tfe 22,4
(572,97)-6, 10, I 4-mpumemuinenmadera-5, 9-ouen-2-on (ZZ-DHI'A) 20,0
ZZ-DHFA-DM 23,0, u.p.”
ZZ-DHFA-neo 27,9
RR-C18-DM Pas.”
RR-C18-neo 28.5
RR-C18-tfe 21,4

‘q.p.ﬂlacmqﬁoe PasioKCHUE,
2decomp.=pa3n0>l<ex—me B TCUCHHUC ra3OBo—XpOMaTorpa(quecmro aHajusa.

AHanmm3 aCHMMETPUYHO THAPOTCHU3UPOBAHHBIX MTPOAYKTOB PEAKIINH.

COOTBETCTBYIONINE TUMETHII-, dTHICHTIINKOJb-, HEOTICHTHII- U OUC-(TpUPTOPITUN)KETAIN OB THAPOIIU-
30BaHBI /10 KETOHOB B TIPUCYTCTBHH BOJHOTO PACTBOPA KHCIOTHI M MOABEPTHYTHl aHAIN3Y HA CTETICHb IPOXOXK-
JeHUs peoOpa3oBaHMsl U MX COOTHOIICHHS CTEPEOM30MEPOB C NMPHMEHEHHEM HIDKECIEAYIOMHX CIIOCOO0B I
KETOHOB.

Crenenp mpeoOpa30BaHus PEaKIMK TUAPOTCHI3AIMU OMPEICIIaCh Ta30BOM XpoMaTorpaduei ¢ HCIob-
30BaHUEM aXHUPATBLHON KOJOHKH.

Crioco0 OIIEHKH CTETIeHH PeoOpa3oBaHusl.

I'azoBerit xpomatorpad Agilent 7890A, ocnamennsiii FID. Kononka Agilent HP-5 (30 M, nuametp 0,32
MM, TOJNIIMHA IICHKH 0,25 MKM), Ta3-HOCUTENh MOJICKYJISIPHBIA BOAOPOA, 25 GyHT/KB.AroiiM). OOpa3isl BBOAM-
JIUCHh B BHJIE PACTBOPOB B AUXJIOpMETaHe ¢ oTHomeHueM copoca 10:1. Temmeparypa umxkekropa: 250°C, Temre-
patypa aerekropa: 300°C. ITIporpamma Temmepatypsl eun: 50°C (2 mun), 3atem 15°C/mun mo 300°C, ynepxu-
BaHHUE 5 MHH.

g onpeneneHus COOTHONICHUS M30MEPOB THAPOTCHU3NPOBAaHHBIE KETOHBI MOT'YT OBITh BBEJCHEI B pEaK-
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mo oo ¢ (+)-pumzonponui-0,0'-Ouc-(tpumernicuimn)-L-taptpatom wiu  (-)-zguusonponui-0,0'-6uc-
(rpumetnicuimin)-D-tapTparom B npucytcTBun TpuMetmincwimaTpuduata [Si(CH;);(OSO,CF;)] ¢ o6pa3oBanu-
€M JTMacTepeOn30MEpHBIX KeTaliel, kak ornrcano B A. Knierzinger, W. Walther, B. Weber, R.K. Muller, T. Net-
scher, Helv. Chim. Acta 1990, 73, 1087-1107. Ketamu MoryT OBITh IpOaHAIM3UPOBAHBI TA30BOM XpOMaTOTpa-
(uelt ¢ NpUMEHEHNEM aXUPAIbHON KOJIOHKHU I OIPEAETICHHUS] COOTHOMICHH U30MEpOB. [ THAPOTEeHU3UpO-
BaHHOTO KeToHa 6,10-muMeTHIyHIEKaH-2-0HA MOXKET MNpuUMeHsAThess aubo D-(-), mmbo L-(+)-
nuusonponmiraprpat. B cinydae 6,10,14-TpuMerninenTanekan-2-oHa i U3MEPEHHsI KOJTMYECTBA MPUCYTCTBO-
BaBimero (6R,10R)-uzomepa moxxer nmpumeHsIThCS L-(+)-muusonponwitaprpat. s onpeneneHusi KOTMIecTBa
n3omepa (6S,10S) moxer npumeHsTbest D-(-)-auusonpormiraptpar. TakuMm 00pa3oM MOXKET OBITh KOCBEHHO
orpeziesieHa n30MpaTesIbHOCTh CTEPEOCEICKTUBHON THIPOTCHN3AIH.

Crioco0 onpeneneHns: H30MEpOB.

I'azoBerit xpomaTorpad Agilent 6890N ¢ FID. Agilent CP-Sil88 mis xononkn FAME (60 m, nuametp 0,25
MM, ToJIKHA IIeHKH 0,25 MKM), ra3-HOCHTEIb MOJCKYJSPHBIA BOIOPO, 16 GpyHT/KB.AroiiM. OOpa3ibl BBOAM-
JMCh B BHJE PAacTBOPOB B 3TWJIAIlETaTe ¢ OTHOoUIeHHeM cOpoca 5:1. Temneparypa nmxekTopa: 250°C, Temmepa-
typa FID nerekropa: 250°C. [Iporpamma temmeparypsl neun: 165°C (uzoTepmudeckue ycinoBus, 240 MuH).

KommnekcHble coeanHeHus Ir, ymoMuHaeMble B CIEAYIONIMX SKCIEPUMEHTaX, TOTOBMINCH COTJIACHO pac-
kpeiTuto B Chem. Sci, 2010, 1, 72-78.

OkcniepumenT El. Pasnenenne EE/ZZ/(EZ+ZE) cmeceit uzomepoB 6,10,14-tpumernnmnenTaneka-5,9,13-
TpHeH-2-0Ha (3Tan b).

Tomapubrii obpaszent 6,10,14-tpumeTrnnenTtaneka-5,9,13-tpuen-2-ona, spisromumiics cmechio (5E,9E)-
/(5E,92)-/(5Z,)-/ n (5Z,92)-6,10,14-TpumeTtninmeHTaneka-5,9,13-rpueH-2-oHa, pasgensuics GpakIMOHHON mepe-
TOHKOHM Ha HM3KOKHUITILIYIO (ppakunio nzomepa (5Z,97) n Bricokokusinyto ¢ppakiuro nzomepa (5E,9E), a Taxxke
(pakimro co cpenHel TeMneparypoil KuneHus, coaepskamei kak nzomepsl (SE,97), tak u (5Z,9E).

Bt w3onmpoBan BeIcOKokumsmui EE-m3omep, kak umeromuit comepkanue 97,9% (5E,9E)-6,10,14-
TpUMETHIITICHTaAeKa-5,9,13-tpueH-2-ona, 0% (572,97)-6,10,14-rpumeTrnnenraneka-5,9,13-tpuen-2-ona u 0,5%
cymmapaoro coaepxkanus (5E,97)- u (5Z,9E)-6,10,14-trpumerunnenranexa-5,9,13-tpuen-2- ona (Bcero 98,4%
nzomepoB 6,10, 14-tpumeTriinenTaaexa-5,9,13-TpueH-2-0Ha 0 TaHHBIM MU3MEPEHHUH Ta30BOM Xpomarorpaduei
(manee obo3Hauaercs kak "EE-uzomep" wim "EE-FA").

Bour m3onmmpoBaH HIBKOKHUILIIMH ZZ-u3oMmep, Kak uMerommid conmepxkanme 88,6% (5Z,972)-6,10,14-
TpUMeTHITIeHTaneka-5,9,13-tpuen-2-ona, 0% (5E,9E)-6,10,14-tpumerrnnenTaneka-5,9,13-tpuen-2-ona u 4,0%
cymmapaoro coxepxkauus (5E,97)- u (5Z,9E)-6,10,14-tpumernnnenraneka-5,9,13-tpuen-2-ona (scero 92,6%
n3omepoB 6,10,14-TpumeTninenraneka-5,9,13-TprueH-2-oHa N0 JaHHBIM M3MEPEHHUH Ta30BOil XxpomaTorpaduei
(manee obo3Hauaercs kak "ZZ-uzomep" wm "ZZ-FA").

Okcnepument E2. N3omepuzaums (52,97)-6,10,14-tpumernnnenTanexa-5,9,13-tpuen-2-ona.

K ZZ-nzomepy wu3 okcmepumenta El Obuto nobaBneHo 5 Mac.% meHTa’pUTpHUT-TeTpakuc(3-
MepKanrolponuonara). Jlanee cMech Oblia mepemeliaHa ¥ HarpeBaitach BIUIOTH g0 105°C mon aproHom, 4ro
o0ecIieuynBajo yCJIOBHS MPOTEKaHUs n3oMepu3anni. KoarmuecTBo MHAMBUAYAIBHBIX H30MEPOB M3MEPSIIOCH Ta-
30BOH XpomaTorpadueil Ha pPeryysipHOH OCHOBE MO MCTCUCHUH HEKOTOPBIX OMPEAEICHHBIX MEPUOJOB BPEMEHU
pEaKIuH.

®ur. 1a)-c) IpeaCTaBISIIOT pe3yabTaThl ATOT'0 dKCIIEPUMEHTA TI0 n3oMepu3amuu. [1o ocu X OTI0kKeHO Bpe-
Ms HarpeBaHus, TO e€CTh BpeMs m3omepu3zaiuu npu 105°C, och Y mpezacraBiseT Ha ¢ur. 1a) MaccoBoe COOTHO-
meane ZZ/(ZZ+EZ+ZE+EE). Ocsp Y nmpencraBmser Ha ¢ur. 1b) MaccoBoe COOTHOIIECHHE
(EZ+ZE)(ZZ+EZA+ZE+EE). Ock Y mpencrasisier Ha ¢ur. 1c) maccoBoe cootHomenne EE/(ZZ+EZ+ZE+EE).
®ur. la)-c) MoKa3pIBalOT, YTO BCE HM30MEPHI M30MEPU3YIOTCS, JaBas COOTHOLIEHHE H30MepoB okoio 40%
Z27/(ZZ+EZ+ZE+EE), oxono 46% (EZ+ZE)/(ZZ+EZ+ZE+EE) u oxono 14% EE/(ZZ+EZ+ZE+EE).

Ora cMech MorJia 100aBIISTECS K OCTaTKy M K CpeJHEKHUIsIIer cmentantoi gppaxnuu u3 (5E,9Z)-/(5Z,9E)-
M30MEPOB U MOTJIa OBITh HAIIPaBJICHA HA TIOBTOPHYIO MEPEpadoTKy.

OkcnepuMent E3. Acummerpuunas ruaporenmsanus (SE,9E)-6,10,14-tpumernnnenTanexa-5,9,13-tpuen-
2-ona u (57,97)-6,10,14-tpumeTrnnmnenranexa-5,9,13-rpuen-2-oHa.

06e ¢paknun EE-u3zomepa u ZZ-n3omepa u3 3KcniepuMenTa | THAPOTeHU3NPOBAITUCH ACUMMETPHYIHO, OT-
JEIBHO APYT OT APYTa CIETYIOMNM 00pa3oM.

B aBTOKIIaB OBUTH MOMENIEHBI COOTBETCTBEHHO 0,25 MMOJIb cooTBeTcTBYIOMIEro n3oMepa (EE-m3omepa wn
Z7Z-w3omepa) 6,10,14-TpumerminenTtanexa-5,9,13-tpuen-2-ona u 0,5 wim 1 Moib.% KOMIUIEKCHOTO COSAMHEHUS
Ir ¢ hopmymoii, mpeacraBneHHON B Ta0u. 2, U 1,25 M1 abcomoTupoBaHHOTO (cyxoro) auxiopmerana (DCM) unu
2,2,2-tpudropatanona (TFE). ABTokIaB 3aKphIBajCsl U NMPHUKJIAIBIBAIOCH NaBiieHne Bogopoaa 50 Oap. Peaknu-
OHHBIIl PacTBOp MepeMeNInBajcs MpH KOMHATHOHN TeMIieparype B TeueHue 14 4. 3ateM naBieHHE CHUMAIOCh U
yIaJsuIcsl pacTBOpUTeNb. [ onpeneneHus creneHd NpeoOpa3oBaHMs CHIPOH MPOIYKT aHAIN3UPOBAJICS aXH-
payibHOI ra3oBol Xpomarorpadueil 6e3 manpHeiel ouncTku. KoandecTBo M30MEpOB ONPEessuIoch C ITOMO-
IIBI0 YKa3aHHOTO BBIIIE crtoco0a n OBLIO MpezcTaBieHo B Talll. 2 B BUjE NpUMEpoB 1-6.
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Tabnuma 2
T'upporenusanus 6,10,14-tpumerunnenragexa-5,9,13-tpuen-2-ona

1 2 3 4 5 6
I/ISOMep2 EE EE EE EE Y4 /4
®Dopmyuna Ir-xaranuzatopa 11-E 111-A 1I-C 11-C 111-F 111-D
Koundurypanus mpu * S S S S R R
KonmquTBa KaTaIm3aTopa 1.0 0.5 0.5 10 1 |
(moutb.%)
Pacreopurens DCM DCM | DCM DCM TFE TFE
Crenenp npeobpasosanus (%) 100 100 100 100 100 100
W30mepHoe pacnpesenenne’
(RR) (%) 840 961 |983 985 944 |95.1
((SS)+(RS)) (%) 142 |29 0,3 0.2 22 1.8
(SR) %)] 1,8 1,0 14 13 34 3,1

' (SS) o6o3nauaer (6S,108)-m3omep, (RR) o6o3nauaer (6R,10R)-m30omep, (SR)
obosnauaer (6S,10R)-m3omep, (RS) ob6o3mauaer (6R,10S)-uzomep 6,10,14-
TPUMETHUIITICHTAICKaH-2-0Ha;

? EE o6o3nauaer EE-usomep u ZZ o603HauaeT ZZ-H30Mep U3 SKCIIEpPUMEHTA
El.

Okcnepument E4. Paznenenne EE/ZZ/(EZ+ZE) cmeceii usomepos 6,10,14-tpumerninenTaneka-5,9-nueH-
2-oHa (9Tan b).

O6pazer 6,10,14-TpumeTninenTaneka-S5,9-nueH-2-ona, spisomuiics cMecbio (SE,9E)-/(5E,972)-/(5Z,9E)-
/m (57,97)-6,10,14-tpumeTnnnenTaneka-5,9-nmueH-2-o1a, ObUT pasfeneH (pakIMOHHOW NUCTHILIAIMEH HA HU3-
KOKHITAITYI0 Ppakmuro m3omepa (57,97) (mapkupoBanHyto ganee kak "ZZ-uzomep" win "ZZ-DHFA") u BbICO-
Kokuryro ¢pakmuio nzomepa (SE,9E) (mapkuposannyio ganee kak "EE-nzomep" wimm "EE-DHFA") u cpen-
HEKHITANTyo (pakmmio, comepxkamntyto o6a uzomepa (5E,97) u (5Z,9E) (mapkupoBannyio naiee kak "EZ/ZE-
uzomep").

Bruta BeiencHa cpepHekurinias cmech EZ/ZE-uzomep u3 EZ- u ZE-u3oMmepoB, kak MMeEIOIIas PaBHOE
93,3% cymmapHoe conepxkanue (5E.97)- u (5Z,9E)-6,10,14-tpumerunnenraneka-5,9-nuen-2-ona, 3,0%
(5E,9E)-6,10,14-tpumeTnnnenraaeka-5,9-auen-2-o1a u 1,0% (52,972)-6,10,14-tpuMeTmimneHranaeka-5,9-mueH-2-
oHa (oOmiee conep:kanue uzomepoB 6,10,14-TpuMeTHINICHTaICKa-5,9-TUCH-2-0Ha, COCTABJIAIONICE MO JaHHBIM
U3MepeHui ra3oBoit xpomarorpadueit 97,3%).

OkcniepumenT ES. M3omepuzanus (EZ/ZE)-uzomepa 6,10,14-tpumeTrimnenTaaeka-5,9-1uen-2-oHa.

K EZ/ZE-m3omepy u3 oskcmepumenta E4 Oputo mobasmeHo 5 wmac.% meHTa’puUTpUT-TeTpakuc(3-
MEpKanToIIPONMoHaTa). 3aTeM CMech OblIa MepeMelraHa W HarpeBanach BILIOTH 10 90°C mom aproHom, 4To
obecrieunBaIo yciaoBHs MPOTEKaHUS M30Mepr3anui. KolndecTBo MHANBHUAYAIbHBIX H30MEPOB H3MEPSIIOCH Ta-
30BO# Xpomarorpadueil Ha perymIIpHOi OCHOBE MO MCTEYCHHH HEKOTOPHIX OIPENEICHHBIX ITEPHOI0B BPEMEHH
peaxuuu.

@ur. 2a)-c) NpeICTaBIAIOT PE3yNbTaThl 3TOT0 IKCIIEpUMEHTa 1o u3oMepuzanun. 1o ocu X oTioxkeHo Bpe-
Ms HarpeBaHus1, TO ecTh Bpems nzoMepusanmu npu 90°C, ock Y mpexacTasisier Ha ¢ur. 2a) MaccoBoe COOTHO-
menne EE/(ZZ+EZ+ZE+EE). Ocp Y mpencraBmser Ha ¢ur. 2b) MaccoBoe COOTHOIICHHUE
(EZ+ZE)(ZZ+EZA+ZE+EE). Ock Y mpencraBisieT Ha ¢ur. 2¢) MaccoBoe cootHomenne ZZ/(ZZ+EZ+ZE+EE).
@ur. 2a)-c) MOKA3BIBAIOT, YTO BCE M30MEPHI M30MEPHU3YIOTCSl M PaBHOBECHE JOCTHUTaeTCs NpHu okoio 15% ZZ/
(ZZ+EZ+ZE+EE), oxono 54% (EZ+ZE)/(ZZ+EZ+ZE+EE) u oxono 31% EE/(ZZ+EZ+ZE+EE).

OkcniepumeHT E6. Acmmmerpuunas ruaporenm3amnus (5E,9E)-6,10,14-tpumernnenraaeka-5,9-quen-2-
oHa u (57,97)-6,1014-tpuMeTninenTaneka-5,9-mmeH-2-oHa.

06¢e dppakmuu EE-n3omepa n ZZ-n3omepa u3 sxcnepumenTa E4 ObUTH THAPOTEHU3UPOBAHBI ACHMMETPHY-
HO, OTAETHHO JAPYT OT ApYyTa CISAYIOIMINM 00pa3oM.

B aBTOKIIaB OBLTH MOMENIEHBI COOTBETCTBEHHO 0,25 MMOJIb cooTBeTcTBYIOMIEro n3oMepa (EE-m3omepa wmn
ZZ-w3omepa) 6,10,14-tpumernnnenTanexa-5,9-1uen-2-o1a, 1 Monb.% KoMIuiekcHoro coeanHenus Ir ¢ gpopmy-
JI0H, mpezncraBieHHONW B Taba. 3, u 1,25 mu abcomoTupoBanHoro (cyxoro) auxiopmerana (DCM) wmm 2,2,2-
tpudTopsTaHona (TFE). ABTOKIaB 3aKphIBaJICsl M MPUKIAIBIBATIOCH AaBieHHe Bogopoaa 50 6ap. PeaknnoHHbII
pacTBOp mepeMeIuBaiIcs Mpyu KOMHATHOW TemriepaType B TeueHne 12-18 4. 3arem naBlieHHEe CHUMANIOCh U yJa-
JSUICSL pacTBOpUTENb. ISl onpeseneHus CTeNeHn IpeoOpa3oBaHusl CHIPOH MPOIYKT aHAJIU3UPOBAJICS aXHUpaib-
HOW Ta30BOi xpomaTtorpadueit 6e3 maibHelmed ouncTku. KomudecTBo H30MEpOB OMPEEISIIOCh C MOMOIIBIO
YKa3aHHOTO BBIIIE CIIOC00a U OBLIO MPEICTaBICHO B Tab. 3 B Bujae nmpumepoB 7-11.
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Tabnuma 3
I'maporenusanus 6,10,14-TpumeTninenraaeka-5,9-nueH-2-oHa
7 8 9 10 11

Hsomep’ EE ZZ ZZ ZZ ZZ
Popwyna Ir-| II-C TII-F D TT-F T-D
KaTajn3aTopa
Kon¢urypauus npu *| S R R R R
Konuuecrsa 1
KaTaau3aTopa 1 1 1 1
(Mo11b.%)
Pacteoputens DCM DCM DCM TFE TFE
Creners 100 100 100 100 100
peobpaszoBanus (%o)
Pacripenenenue
H30MepoB'
(RR) %] 945 96,0 96,6 96,3 97,2
((SS)+(RS)) %] 47 1.8 12 1,7 1,3
(SR) [%] 0,9 22 2.2 2,0 1,6

(SS) obo3nauaer (6S,10S)-uzomep, (RR) oboznauaer (6R,10R)-uzomep, (SR) obosnaugaer (6S,10R)-
n3omep, (RS) oboznagaer (6R,10S)-m30mep 6,10,14-TpumeTninenTagekan-2-oHa;
% EE o603uauaer EE-m3omep u ZZ 0603uauaer ZZ-m30mep u3 sKcrepumenta E4.

B nanpueiiux skcriepuMeHTax B aBTokiaB nomemmanucs 0,25 mmonb EE-FA, unu ZZ-FA, unu EE-DHFA,
wm ZZ-DHFA, 1 monb.% komiutekcHoro coenuaeHus Ir ¢ gpopmyoii, npencrasienHoit B Tadu. 3', wim 3", uinn
3", wm 3", u 1,25 M1 aGCOMIOTUPOBAHHOTO (CYXOro) pacTBOPHTENS, KaK MoKa3zaHo B Tadu. 3', nim 3", wmm 3",
i 3"". ABTOKJIaB 3aKpBIBAJICS U IPUKJIAABIBAIOCH JaBICHUE MOJICKYJISIpHOTO Boopozaa 50 6ap. PeakunoHHbIH
pacTBOp IpH MEpeMENINBaHUN BBIAEPKHUBAJICS NPU KOMHATHON TeMIIepaType B TedeHHue 16 4. 3aTeM naBicHHE
CHHMAJIOCh M yJaJUICS pacTBOpUTENb. JJIsi ompeencHns CTENeH: MpeoO0pa3oBaHus ChIPOH MPOIYKT aHANIN3HU-
pOBAJICS axUpaTbHOW ra3oBOi Xpomarorpadueii 6e3 manpHeWmel ouncTku. KoauaecTBo N30MEpOB ONpeessi-
JIOCH C TIOMOIIBIO OIIMCAHHOTO BBIIIE CIIOCO0a.

Tabnmma 3'
Acummerpuunas rugporenusanusi EE-FA wnu ZZ-FA

12 13 14

EE-FA | EE-FA | ZZ-FA
Popmyna koMruiekca Ir 11I-D 1II-C 111I-D
Kondurypanus xupanpHoro kommiekca Ir mpu * | R S R
KonuuectBo  xupanmpHOro  kommiexkca  Ir

N 1 1 1

[mMoinb.%]
PacTBopurens TFE TFE TFE
Crenenb npeodpazosanus [%o] >99 >99 >99
Pacrpe/ie/ieHne H30MepoB-"
(RR) [%] 98,0 95,1
((SS)+(RS)) [%] 0,5 1,8
(SR) [%] 1,5 3,1
(SS) [%] 99,1
(RRS)+(SR)) [%] 0,1
(RS) [%] 0,8

VYenosust: 0,5 mmorp kerais, 4 T pactBoputens, nasinenue p(H,)=50 6ap, nepemerinsanue 16 u
IPY KOMHATHO# TeMIiepaType.

! TFE=2,2,2-tpudropsTaHo;

2 (SS) obosmauaer (6S,10S)-m3omep, (RR) obosmauaer (6R,10R)-usomep, (SR) oGo3nauaer
(6S,10R)-u30omep, (RS) obGoznauaer (6R,10S)-usomep coorBercTByromero keramsi 6,10,14-
TPUMETHIIICHTA ICKAH-2-0Ha;

? OmpeneNeHo B BHJIE KETOHA TOCITE THAPOIH3a KETaJIs.
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Ta6uma 3"
Acummerpuunas rugporenusanus EE-DHFA

15 16 17

FEE-DHFA | EE-DHEFA | EE-DHEFA
dopmyna kommexca Ir I11-D I1-C Im-A'’
Koudurypauusi xupansHoro komruiekca Ir R S S
pu *
KonuuectBo XHUPAJbHOIO KOMILJIEKCa Ir 1 1 1
[mo1b.%]
PacTBopuTens’ DCM DCM DCM
Cremnens npeobpasosanus [%o] >99 >99 >99
Pacnpenenenne n3omepos”™”
®RR) [%4] 94,5 87.4
((SS)HRS)) [%] 4.6 10,4
(SR) [%] 0,9 22
(SS) [%] 94.6
((RRS)H(SR)) [%] 4.4
(RS) [%] 1,0

VYcnosus: 0,5 Mmons ketans, 4 T pactBopurens, nasinenue p(H,)=50 6ap, mepememusanue
16 4 Ipu KOMHATHOM TeMIIepaType.

! DCM=nuxnopmeraH;

% (SS) obosnauaer (6S,10S)-u3omep, (RR) o603nauaer (6R,10R)-uzomep, (SR) o6o3Hauaer
(6S,10R)-m30omep, (RS) obo3nagaer (6R,10S)-m30mep coorBercTByIomero kerans 6,10,14-
TPHMETUIINICHTA ICKaH-2-0Ha;

* OmpeJIesIeHO B BU/IE KETOHA TOCIIE THAPOJIH3a KETaJls.

XupaibHOe KoMIiekcHoe coeanaenne Ir popmymer (1IT1-A")

] BArC
Y
(o—TonI)ZP\f?,N Z
,<_\, Mes
W) (LI-A")
Ta6muma 3"
AcumMmerpuyHas Tuaporenusanys ZZ-DHFA
18 19 20 21
ZZ- ZZ- ZZ- ZZ-
DHFA | DHFA DHFA | DHFA
Popmyna komrurekca Ir III-D 1I-C I1I-D II-C
Kouduryparwst XupaipsHOTo R S R S
komrurekca Ir mpu *
KonuuecTBo XupanbHOro 1
¢ 1 1 1
komruiekca Ir [monb. %]
PaCTBOpHTeHbl TFE TFE DCM DCM
Conversion [%] >99 >99 >99 >99
PacrpezelieHue H30MepoB"
(RR) [%] 972 96,6
((SS)HRS)) [%] 1,3 1,2
(SR) [%] 1,5 22
(S8) [%] 97,1 96,5
((RRS)*(SR)) [%] 1,3 1,3
(RS) [%] 1,6 22

VYcnosus: 0,5 Mmons ketans, 4 T pactBopurens, nasinenue p(H,)=50 6ap, mepememuBanue
16 4 Ipu KOMHATHOM TemIepaType.

' TFE=2,2,2-tpudroparanon; DCM=muxnopmeTan;

% (SS) obosnauaer (6S,10S)-u3omep, (RR) o603nauaer (6R,10R)-uzomep, (SR) o6o3Hauaer
(6S,10R)-m30mep, (RS) obo3nauaer (6R,10S)-u30mep coorBercTByMoMIero keraus 6,10,14-
TPHMETUIINICHTAICKaH-2-0Ha;

? OmpeJIesieHO B BU/IE KETOHA TOCIIE THPOJTH3a KETaJls.
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Tabuma 3""
Acummerpuunas runporenusaiyst EE-FA ¢ pasnuyasiMu kommuiekcamu Ir
22 23 24 25 26
EE-FA| EE-FA EE-FA EE-FA EE-FA
! i
i i ' i '
X'=x* s ¢dopmyne
xoMiexca Ir'
O £
Koudurypanus
XHUPAJIBLHOTO S S S S S
xomiuiekca Ir mpu *
Konnuectso
XHUPAJIbHOTO 1 1 1 1 1
KoMILuIekca Ir
[mMonb.%]
Pacrsopurens DCM | DCM DCM DCM DCM
CreneHb
npeobpazosanus >99 | >99 >99 >99 >99
[%]
Pacnipenenenne
n3oMepos””
(RR) [%] 890 |894 90,5 89,7 89,7
((SS)+(RS)) [%] 2.1 23 23 2.9 23
(SR) [%] 8,9 8,3 72 74 8,0

! XupansHoe koMmIekcHoe coeauuenue Ir ¢ gopmyioit &g
2 TFE=2,2,2-tpudropsranon; DCM=1uxnopmeran;
3 OIIPEACIICHO B BU/IC KETOHA I1OCJIC 'MAPOJIN3a KETals.
OkcniepumenT E7. O0pazoBanne keranei 6,10,14-tpuMerninenraneka-5,9,13-tpuen-2-ona win 6,10,14-
TPUMETHIITIEHTaIeKa-5,9-1reH-2-0Ha (3Tal ¢,).
a) [IpuroroBieHne TUMETHIIKETAICH.
6,10,14-TpumeTnnnenraneka-5,9,13-tpuen-2-on wim 6,10,14-TpumermnnenTaneka-5,9-quen-2-o1 (170,5
MMOJIb) OBbIIIM 100aBJIeHBI K TpuMeTHiIopTodopmuary (50,8 mi, 49,2 1, 451 Mmonb, 2,65 3KB.) ¥ OXJIaXKACHBI 10
5°C. B Teuenue 5 muH OblIa 100aBiIeHa cepHas kucioTa (96%, 32,3 mr, 0,29 mMons, 0,2 Mois.%) B MeOH (16
mi1). Benen 3a aTUM peakimoHHasi cMech HarpeBajiach ¢ 00paTHBIM XooMmIbHUKOM (65°C) B Teuenue 3 u. Ilo-
CcJle OXJIKACHHS aHaJIM3 METOJIOM TOHKocIoKHHOH xpomaTtorpaduu (TLC) mokazan mpoxosieHre MOIHOTO Hpe-
obpazoBanus. be nob6asnen NaOMe (0,24 mir 25%-noro pactBopa B MeOH) st HelTpanu3anuu KUCIOTHI.
CMmech OblTa CKOHIIGHTPUPOBAHA TI0]] BAKYYMOM U 3aTeM pazbaBieHa rekcanoMm (50 mi). BeimaBmmii ocagok ObLT
OTGUIBLTPOBaH, a QUILTPAT CKOHIEHTpHPOBaH. CHIPOW MPOAYKT OBLIT OYMINECH AWCTUIUIAIMCH C BBIXOJIOM JKe-
JIAEMOTO TUMETHIIKETAIS, UCCIeIOBAHNE KOTOPOTO MOIPOOHO MPEICTABIACTCA Aajiee.
Tab6muma 4a
[IpuroTtoBnenue numeTtmikeTanei 6,10,14-Tpumernnmnenraneka-5,9,13-rpuen-2-oxna
u 6,10,14-TpumeTnnnenTtagexa-5,9-queH-2-oxna

EE-FA-DM EE-DHFA-DM ZZ-DHFA-DM

Keron (5E,9E)-6,10,14- (5E,9E)-6,10,14- (52,92)-6,10,14-
TPUMETHIIIIEHTAleKa- | TPUMETUIIIEHTAeKa- | TPHMETHINeHTaieKa-
5,9,13-Tpuen-2-on 5,9-nuen-2-oH 5,9-nuen-2-0H

Kerars (6E,10E)-14,14- (5E,9E)-2,2- (52,92)-2,2-
IUMETOKCH-2,6,10- nuMetokcH-6,10,14- | mumerokcu-6,10,14-
TPUMETHIINIEHTaACKA- TPHUMETHWJINIEHTAACKA- | TPUMETHIITICHTaEKa-
2,6,10-rpuen 5,9-nuen 5,9-nuen

Boixon [%] 95 90 56

Yncrora' 95,1 99,0 96,5

YucroTa omnpezensiiach METOJIOM KOJTUYECTBEHHOTO 'H-sIMP.

XapaKTepUCTHKHU.

(5E,9E)-6,10,14-TpumertmimnenTtaneka-5,9,13-tpuen-2-ou (EE-FA-DM).

'H-NMR (300.1 MI', CDCLy): 8=1,28 (s, 2-CH3), 1,56-1,70 (m, 4 CH; + CH,), 1,92-2,12 (m, 10 H), 3,18
(s, 2 OCH3), 5,05-5,17 (m, 3 Hyequm)-

BC-IMP (75,5 MI'n, CDCLy): 8=16,0 (2 C), 17,7, 20,9, 22,8, 25,7, 26,6, 26,8, 36,5, 39,67, 39,72, 48,0 (2
OCHy), 101,5 (C-2), 123,8 and 124,2 and 124,4 (3 Coyequn), 131,3 and 135,0 and 135,3 (3 Coequn)-

WK (HIIBO, cm™): 2924s, 2856w, 2828w, 1668m, 1450s, 1376s, 1346w, 1302m, 1261m, 1222m, 1196m,
1172m, 1153w, 1123s, 1053s, 985w, 929w, 854s, 744m, 620w.

MC (m/z): 308 (M", 0,1%), 293 [(M-15)", 0,2], 276 [(M-CH;0H)’, 6], 244 [(M-2CH;0H)", 4], 207 [(M-
CH;0H-CsHy)", 11], 175 [(M-2CH;0H-CsHy)", 19], 107 [(M-2CH;0H-2CsHy +H)", 71], 69 (CsH,", 100).
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(5E,9E)-6,10,14-Tpumernnnenraneka-5,9-nuen-2-o1 (EE-DHFA-DM).

'H NMR (300 MI';, CDCl3): & 0,87 (d, J=6,6 I'i, 6H), 1,06-1,17 (m, 2H), 1,28 (s, 3H), 1,31-1,42 (m, 2H),
1,53 (tqq, J=6,6, 6,6, 6,6 I'u, 1H), ¢ Hamoxenuem 1,58 (s, 3H), ¢ Hanoxxenuem 1,58-1,65 (m, 2H), ¢ HanoxeHneM
1,62 (s, 3H), 1,90-2,11 (m, 8H), 3,18 (s, 6H), 5,06-5,15 (m, 2H) u/mnH.

BC SIMP (75 MI'n, CDCl3): 8 16,3 (1 C), 16,4 (1 C), 21,3 (1 C), 23,0 (2 C), 23,3 (1 C), 26,2 (1 C), 27,0 (1
0), 28,3 (1 C), 36,9 (1 C), 39,0 (1 ©), 40,1 (1 C), 40,3 (1 C), 48,4 (2C), 101,9 (1 C), 124,25 (1 C), 124,31 (1 C),
135,66 (1 C), 135,71 (1 C) u/muH.

MC (3eKTpOHHBIM yaapoM, m/z): nanubix 1o ['X-MC nosydeHo He ObITO BCICICTBUE PA3IOKESHHS HA KO-
JIOHKE.

UK (cm™): 2953 (m), 2930 (m), 2870 (m), 2828 (w), 1668 (w), 1457 (m), 1377 (m), 1345 (w), 1302 (w),
1262 (m), 1222 (m), 1196 (m), 1172 (m) 1123 (s), 1054 (s), 929 (W), 854 (s), 739 (W), 620 (W).

(572,97)-6,10,14-Tpumernnnenraneka-5,9-nueH-2-o1 (ZZ-DHF A-DM).

'H SIMP (300 MI', CDCly): & 0,88 (d, J=6,6 I'n, 6H), 1,11-1,21 (m, 2H), 1,28 (s, 3H), 1,30-1,43 (m, 2H),
1,54 (qq, J=6,6 T'y, 1H), ¢ Hanoxenuem 1,57-1,66 (m, 2H), 1,67 (br s, 3H), 1,69 (q, J=1,3 ', 3H), 1,94-2,10 (m,
8H), 3,18 (s, 6H), 5,12 (t, J=6,4 I'u, 2H) u./miH.

BC SIMP (75 MI'n, CDCly): § 20,9 (1 C), 22,3 (1 C), 22,6 (1 C), 22,7 (1 C), 23,39 (1 C), 23,40 (1 C), 25,8
(1C),26,3(10C),27,9(1C),31,9(1C),32,2(1C),36,7(1C),389(1C),48,0(2C), 101,4(1C), 124,6 (1 C),
124,7 (1 C), 135,4 (1 C), 135,8 (1 C) u./muH.

MC (31eKTpOHHBIM yaapoM, m/z): nanHbeix 1o ['’X-MC monydeHo He ObLTO BCICICTBUE Pa3IoKeHUS Ha KO-
JIOHKE.

UK (cm™): 2953 (m), 2870 (m), 2828 (w), 1454 (m), 137 (m), 1302 (w), 1261 (m), 1201 (m), 1172 (m),
1152 (m), 1098 (m), 1054 (s), 854 (s), 749 (w), 622 (W).

b) IIpuroroBieHne STHICHTITUKOIbKETAIICH.

B armocdepe a3zora B peakIMOHHYIO €éMKOCTh ObLT 3arpykeH raukosb (112 mu, 125 1, 2,1 Monb), MOHO-
ruapat T-toiyolcyiabpoHoBoi  kumcmotel (0,150 1, 0,5774 wmmomp) u 0,5 wmoms  (5E,9E)-6,10,14-
TpUMeTHITIeHTaneka-5,9,13-tpuen-2-ona nwmm  (5E,9E)-6,10,14-tpumernnmnenrtaneka-5,9-nueH-2-ona. CMech
OCTaBJSUTH /TSI TIEPEMEILIMBAHUS TIPH TEMIIEpPAType OKpY Karomel cpeabl ¥ noHmkeHHoM aasieHnn (0,39 mbap)
Ha 5 4. [Ipu nogaepkaHuM MOHMXKEHHOTO JaBJIeHUs TemIeparypa MeaiaeHHo nogaumanack Ao 40°C. Ipu mpe-
oOpaszoBanuu Ooniee 95% KeToHa Temmeparypa ObUIa IOTOJHUTEIHHO YBEIUYCHA, JEias BO3MOXKHOUW CIIOKOM-
HYI JUCTWUIALHUIO TJIUKOJIS, W BBIICPKUBANACH IO TE€X IOp, MOKa HE JOCTHralach CTECICHb MPeoOpa3oBaHUs
6oiiee 99%.

IIpomyKT 3KCTparupoBacs Mpu KOMHATHOW TEMIIEpaType pacTBOPOM TPHUATHIAMHHA B renTaHe (2 MiI Tpu-
stwiiamMuHa/l 1 rentana). @a3a TIUKONIA Obla OTAeNeHa W CJIOW TenTaHa nmpoMbIT pactBopoM NaHCO; B Boze.
Otnenenue (as3wl Tenrana, cymka Haj 6e3BogHbIM Na,SOy4, GUIBTpaIys U yIaJdeHHe PacTBOPHUTENS B BaKyyMe
JTaBaJk CHIpOit KeTanb. Ketans ObII anee oYHIeH MOCPEACTBOM TUCTHILIAINN. COOTBETCTBYIOMIHNN KeTalb OBLI
UACHTH()HUIIMPOBAH METOIOM '"H-SIMP.

Tab6muma 4b
IIpurorosnenue aTUACHIIUKOIbKeTaneH 6,10,14-Tpumerunnentanexa-5,9,13-rpuen-2-ona
u 6,10,14-TpumMeTnnnenTagexa-5,9-nueH-2-oxna

LI-I"A-en LI-DHI A-en ZZ-DHI'A-en

Keron (5E,9E)-6,10,14- (5E,9E)-6,10,14- (57,97)-6,10,14-
TPUMETUIITIICHTAICKa- | TPUMETHINCHTAACKA- | TPUMETHIIIICHTaIeKa-
5,9,13-TpueH-2-0H 5,9-nueH-2-oH 5,9-nueH-2-oH

Keranb 2-merun-2-((3E,7E)- 2-metun-2-((3E,7E)- | 2-metun-2-((3Z,7Z)-
4,8,12- 4,8,12- 4,8,12-
TPUMETUITPHUACKA- TPUMETHITPHICKA- TPUMETUNTPHICKA-
3,7,11-tpuen-1-wmn)- 3,7-nuen-1-un)-1,3- 3,7-nuen-1-un)-1,3-
1,3-anokconan JIMOKCOJIaH JIUOKCOJIAH

Beixon [%] 85 99 He onpeneneno

XapaKTepUCTHKHU.

2-Mertun-2-((3E,7E)-4,8,12-tpumetuntpuneka-3,7,1 1-tpuen-1-mn)-1,3-nmuokcomnan (EE-FA-en).

'H SIMP (300 MI'ti, CDCl3) & 5,12 (m, 3H), 3,95 (m, 4H), 2,16-1,92 (m, 10H), 1,73-1,56 (m, 14H), 1,34 (s,
3H) 4./muH.

2-Mertun-2-((3E,7E)-4,8,12- tpumetuntpuaeka-3,7-auen- 1 -mn)-1,3-muoxconan (EE-DHF A-en).

'H SIMP (300 MTI't, CDCly) & 5,18-5,08 (m, 2H), 3,99-3,91 (m, 4H), 2,16-1,05 (m, 24H), 0,95-0,80 (d, 6H)
q./MJIH.

2-Metun-2-((32,77)-4,8,12-tpumerunrpuneka-3,7,1 1 -tpuen-1-un)-1,3-nquokconan (ZZ-DHF A-en).

'H SIMP (300 MI't, CDCls) & 5,13 (m, 3H), 3,94 (m, 4H), 2,2-1,9 (m, 10H), 1,73-1,5 (m, 14H), 1,33 (s,
3H) u./mnH.

¢) [lpuroroBieHre HEOTIEHTUIITIIUKOIbKETAeH.

6,10,14-TpumeTnnnenraneka-5,9-nmuen-2-o1 (90,7 mmodnb), 2,2-mumetmn-1,3-mponanauon (HEOTEeHTHIIT -
JIUKOJb, 32,4 T, 283 MMOJIB, 3,4 9KB.) © MOHOTHPAT M-TONYOICYIb(GOKUCIOTH (60 Mr, 0,31 Mmoinb, 0,3 Mo %)
ObLTH cycrieHmupoBaHbl B Tomyoste (300 mur). PeaknmonHas cMech HarpeBanach 10 90°C, mpu KOTOpPBIX 00pa3o-
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BBIBAJICS] TOMOTEHHBIN pacTBOp. 3ateM mpu 75°C O0CTOPOKHO MPHKJIIAIbIBANICS BakyyM (BHavaie 63 MOap, nanee
24 mOGap) 1t MeIEHHOH OTroOHKH Toxyosna (mpubmmsurensHo 100 M Gosee yem 3a 4 u). Criyerst 4 4 ananus
METOJIOM TOHKOcIoiHOM xpoMarorpaduu (TLC) mokasan mosHoe nmpeodpa3zoBaHue KeToHA. PeaknmoHHas cMech
OXJIKJAIAach 10 KOMHATHON TeMItepatypbl B pa3zdasisuiack rentadoM (300 mir), 9TO IPHUBOIAUIIO K OCAKIECHUIO
M30BITKa HEOMeHTUITIUKOJISL. Ocamok ObuT oThuinbTpoBaH (17,4 T BO BIAXKHOM COCTOSIHUH). PUIbTpaT ObLT 00-
padoran Et;N (1 wmur), 3atemM mpombIT BogHbIM pactBopoM NaHCO; (2,4 mac.%, 2x300 M), BBICYIIEH Hal
MgSO, 1 CKOHIIEHTPUPOBAH MO BakyyMoM. CBHIpo¥ MPOAYKT OB OYMINEH AUCTHUIAINACH C BBIXOIOM JKejae-
MOT'O HEOIICHTHIIKETANIS, HCCIIEAOBAHUE KOTOPOTO ITOAPOOHO IPEICTABIACTCS AAIee.

Tabmnmma 4c
[IpuroToBneHne HEONMEHTHITIIMKOIbKeTaNeH 6,10,14-TpuMeTninenTaneka-S5,9-nueH-2-ona

LEE-DHFA-neo ZZ-DHFA-neo

Keron (5E,9E)-6,10,14- (52,92)-6,10,14-
TPUMETHIINIEHTaneKa-5,9- TPUMETHIIIIeHTaeKa-5,9-
JIUEH-2-0H IMeH-2-0H

Kerans 2,5,5-rpumernn-2-((3E,7E)- | 2,5,5-tpumernn-2-((3Z,72)-
4,8,12-rpumerunrpunexa-3,7- | 4,8,12-rpumerunrpuaexa-3,7-
nueH-1-un)-1,3-nuokcan nueH-1-un)-1,3-nuokcaH

Breixon [%o] 81 70

EE/(ZE+ZE)/ZZ 97,0/3,0/0,0 0,0/2,5/975

XapaKTepUCTHKHU.

2,5,5-Tpumerun-2-((3E,7E)-4,8,12-tpumetnnrpuaeka-3,7-nuen-1-uin)-1,3-nquokcan (EE-DHFA-neo).

'H SIMP (300 MI', CDCl3): & 0,86 (d, J=6,6 ', 6H), 0,92 (s, 3H), 0,99 (s, 3H), 1,05-1,22 (m, 2H), 1,37
(s, 3H), ¢ manmoxenuem 1,31-1,42 (m, 2H), 1,52 (tqq, J=6,6, 6,6, 6,6 T'u, 1H), 1,57 (s, 3H), 1,61 (s, 3H), 1,67-
1,76 (m, 2H), 1,88-2,16 (m, 8H), AB curnan (5,=3,45, 65=3,52, Jag=11,3 I'y, 4 H), 5,05-5,17 (m, 2H) u./MiH.

BC SIMP (75 MI'n, CDCl3): & 15,85 (1 C), 15,92 (1 C), 20,9 (1 C), 22,0 (1 C), 22,55 (1 C), 22,62 (2 C),
22,68 (1 C), 25,7 (1 C), 26,5 (1 C), 27,8 (1 C), 29,9 (1 C),37,3(1C),38,6(1C),39,7(1C),399(1C),70,3(2
0),98,8(1C),123,9(1C),124,1 (1 C), 135,1 (1 C), 135,2 (1 C) u./mnn.

MC (351eKTpoHHBIM yapom, m/z): 350 (M, 4), 335 [(M-CH3)", 11), 246 (10), 206 (10), 161 (9), 129 (100),
107 (13), 69 (38), 43 (32).

UK (cM): 2953 (s), 2928 (s), 2867 (m), 1462 (m), 1394 (m), 1382 (m), 1368 (m), 1305 (w), 1271 (w),
1249 (m), 1211 (m), 1187 (m), 1123 (s), 1087 (s), 1043 (m), 1021 (m), 950 (w), 925 (w), 907 (w), 862 (m) 791
(w), 739 (w), 678 (w).

2,5,5-Tpumernun-2-((3E,7E)-4,8,12-tpumeTtmnrpuneka-3,7-nuen- 1 -un)-1,3-nuokcan (ZZ-DHF A-neo).

'H SIMP (300 MI'u, CDCly): 8 0,87 (d, J=6,8 ', 6H), 0,92 (s, 3H), 0,98 (s, 3H), 1,10-1,21 (m, 2H), 1,29-
1,42 (m, 2H), ¢ manoxenuem 1,36 (s, 3H), 1,53 (qqt, J=6,7, 6,7, 6,7 I'n, 1H), 1,66 (br, s, 3H), 1,68 (q, J=1,4 I'm,
3H), 1,67-1,75 (m, 2H), 1,99 (t, J=7,7 I'u, 2H), 2,02-2,16 (m, 6H), AB signal (8,=3,45, 6p=3,52, Jop=11,5T'1y, 4
H), 5,02-5,22 (m, 2H) 9./muH.

BC SIMP (75 MI'n, CDCly): § 20,9 (1 C), 21,9 (1 C), 22,6 (3 C), 22,7 (1 C), 23,38 (1 C), 23,42 (1 C), 25,8
(1C),263(1C),279 (1 C),299(1C),319(1C),32,1(1C),37,4(1C),38,9(1C), 70,3 2C),98,8(1C),
124,7 (1 C), 125,0 (1 C), 135,2 (1 C), 135,6 (1 C) u./miH.

MC (anexTpoHHBIM ymapoM, m/z): 350 (M, 5), 335 [(M-CHs)", 10), 246 (8), 206 (8), 151 (7), 129 (100),
107 (10), 69 (35), 43 (27).

UK (cm™): 2953 (s), 2867 (m), 1452 (m), 1394 (w), 1372 (m), 1315 (w), 1271 (w), 1249 (m), 1211 (m),
1189 (w), 1119 (s), 1087 (s), 1043 (m), 1021 (m), 951 (w), 925 (w), 907 (w), 856 (m) 792 (w), 737 (w), 668 (W).

d) Ipuroronenue Ouc-(TpudTOpPITHI)KETATICH.

Tpexropias kon6a Ha 250 MJI ¢ MarHUTHOM MeNIaaKoi Oblila BHICYIICHA 110]] BEICOKMM BaKyyMOM (CTpyH-
Has Bo31ynrHas cymmika npu 250°C), 3aTeM ocTaBlieHa s OXJIXKICHUS, IPOMBITA aproOHOM M 3amojiHeHa 1,1,1
tpudTopatanonioMm (TFE) (40 mur) mox apronom. Kosba oxnmaxknanach B 6aHe CO JIBIOM IPH JOOABJICHUH IO Ka-
WIsIM TpuMeTHaroMuaus (2 M B rentane, 20,0 mi, 40,0 MMoitb, 1,95 9kB.) B TedeHue 60 MUH ¢ TOAepKaHUEM
temrieparypsl Hike 22°C. JIByxdasnas cmech (TFE/rentaH) cTaHOBHIACh BHOBb TIPO3PAYHON CITYCTSI HECKOJIb-
KO MUHYT H IIEpEMEIINBaIach B TEUCHNE JONOIHUTENBHBIX 20 MUH PH KOMHATHOH Temmepatype. [1o kxammsim B
TEYCHNE 5 MUH TIpU KOMHATHOW TeMIieparype Obuto modasmeHo 20,7 MMOJIb TUMETHIIKETAS COOTBETCTBYIOIIETO
(5E,9E)-6,10,14-tpumernnnenraneka-5,9,13-tpuen-2-ona wiu (5E,9E)-6,10,14-tpumerunmnenraneka-S,9-mucH-
2-0Ha, IPUTOTOBJIEHHOT'0 KaK MoKa3aHo BeimIe. [locne 1,5 4 aHanu3 MeTooM ra3oBoi XpoMaTorpaduu moxasain
MOJIHOE TIpeoOpa3oBaHue HCXOTHOTO Marepuayia. Peakumsi Oblila OCTaHOBJIEHA IOJYHACHIIICHHBIM PAacTBOPOM
TapTpara HaTpus-Kanus B Boze (100 mir), cMech nepeMerinBanack B TeUeHHE 2 9 P KOMHATHOW TeMIIepaType 1
B KOHIIE pa3baBisiack H-rekcaHoM (200 mir). Opranndeckast ¢aza Obuta OT/IENICHa, IKCTParupoBaHa H-TeKCAaHOM
(2x100 mu), BeIcymieHa Hax MgSO, u ckoHreHTpupoBaHa. CeIpoil MPOAYKT ObUT OUHWIICH XpoMmaTorpaduei Ha
KOJIOHKaX (HEeHTpalbHasi OKHCh alIFOMHMHHUS, DIIIOCHT - H-TeKcaH). Jlanee nmpeacTaBieHbl pe3yinbTaThl MoJpoOHOTO
MCCIIEJOBAaHMS KEeTals.
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Tabmmma 4d
[Mpurorosnenne 6uc-(tpudropatrn)kerane (SE,9E)-6,10,14-tpumernnnentanexa-5,9,13-tpuen-2-ona
u (5E,9E)-6,10,14-tpumeTnnmnenTaneka-5,9-1uen-2-oHa

EE-FA-tfe EE-DHFA-tfe

Numerunkerans | (6E,10E)-14,14-numerokcu- (5E,9E)-2,2-numerokcu-6,10,14-

(peareHr) 2,6,10-TpuMeTHIINIeHTaIeKa- TPUMETHIIIIeHTaAeKa-5,9-1ieH
2,6,10-Tpuen

Keranb (6E,10E)-2,6,10-tpumerun-14,144 (5E,9E)-6,10, 14-rpumern-2,2-
6uc(2,2,2- ouc(2,2,2-
TpUudTOPITOKCH ) IEHTaAeKA- TpudTOPITOKCH)IeHTa eKa-5,9-
2,6,10-Tpuex JIMeH

Boixon [%] 71 83

EE / (ZE+ZE+Z7)| 99/1 95/5

XapaKkTepuCTHKH.

(6E,10E)-2,6,10-Tpumerun-14,14-6uc-(2,2,2-rpucropatokcu)nenranexa-2,6,10-rpuen (EE-FA-tfe).

'H SIMP (300 MT', CDCLy): & 1,41 (s, 3H), 1,61 (br s, 6H), 1,63 (br s, 3H), 1,67-1,75 (m, 2H), ¢ naosxe-
HueMm 1,69 (br q, J=0,9 I', 3H), 1,93-2,16 (m, 10 H), 3,74-3,95 (m, 4 H), 5,11 (br t, J=6,5 I'y, 3H) 4./mnH.

BC SIMP (75 MI'n, CDCly): 8 15,94 (1 C), 15,98 (1 C), 17,6 (1 C), 21,3 (1 C), 22,6 (1 C), 25,6 (1 C), 26,5
(10),26,8(1C),37,0(1C),39,6(1C),39,7(1C),59,3(q,Jcr=34,9TIm,2C),103,4(1C), 124,0 (q.J.,F=275,8
I'y, 2 C), 122,7 (1 C), 124,0 (1 C), 124,3 (1 C), 131,3 (1 C), 135,1 (1 C), 136,2 (1 C) u./mnH.

MC (371eKTpOHHBIM yapom, m/z): 444 (M, 5), 429 [(M-CH,)", 1], 344 [(M-TFE)", 4], 225 [(CF;CH,0),C-
CH,)", 541, 175 (33), 136 (28), 107 (48), 81 (53), 69 (100), 41 (34).

UK (cm™): 2922 (w), 2858 (w), 1457 (w), 1419 (w), 1385 (w), 1282 (s), 1223 (w), 1157 (s), 1133 (s), 1111
(m), 1081 (s), 971 (s), 889 (m), 860 (w), 845 (w), 678 (W), 663 (m).

(5E,9E)-6,10,14-Tpumernn-2,2-6uc-(2,2,2-rpudTopatokcu)neHraneka-5,9-muern (EE-DHF A-tfe).

'H SIMP (300 MI'u, CDCL;): 8 0,88 (d, J=6,6 'y, 6H), 1,08-1,20 (m, 2H), 1,32-1,44 (m, 2H), ¢ HamOXeHH-
em 1,41 (s, 3H), 1,54 (tqq, J=6,6, 6,6, 6,6 I'n, 1H), 1,60 (br s, 3H), 1,63 (br s, 3H), 1,67-1,76 (m, 2H), 1,89-2,17
(m, 8H), 3,73-3,97 (m, 4 H), 5,04-5,17 (m, 2H) g,/mmH.

BC SIMP (75 MI'n, CDCl3): & 15,89 (1 C), 15,95 (1 C), 21,4 (1 C), 22,60 (1 C), 22,61 (2 C), 25,8 (1 C),
26,5 (1 C), 279 (1C),37,0( C), 38,6 (1C),39,7(1 C),399 (1C),593(q, JcF=35,5Tm, 2 C), 103,4 (1 C),
124,0 (q, Jcs=276,0 I', 2 C), 122,7 (1 C), 123,7 (1 C), 135,5 (1 C), 136,2 (1 C) u./minH.

MC (neKTpoHHEIM ymapoM, m/z): 431 [(M-CHs)", 1], 346 [(M-TFE)’, 13], 262 (9), 225 [(CF;CH,0),C-
CH3)", 93], 206 (43), 153 (17), 127 (24), 107 (45), 83 (CF;CH,’, 100), 69 (51), 55 (43), 43 (28).

UK (ecm™): 2955 (w), 2931 (w), 2871 (w), 1462 (w), 1419 (w), 1385 (m), 1282 (s), 1223 (w), 1157 (s),
1133 (s), 1080 (s), 971 (s), 889 (m), 860 (W), 845 (W), 679 (W), 663 (m).

OkcniepumeHT ES. AcuMMeTpudHas THAPOTSHU3AINS KETaTCH.

Keranu noaseprainchk aCHMMETPUIHOHN THIPOTEHU3AINH CIEIYIOMINM 00pa3oM.

B eMKoCTh aBTOKIIaBa IO/ a30TOM OBIIO IMTOMEIICHO XHUPATbHOE KOMIUIEKCHOE COSIMHEHUE UPHIUS C IIpe.-
CTaBJICHHOH B Ta0JI. 5a-c popMysoi u uMeroIiee KOHQHUTYpaIrio MPU MOMEUYESHHOM 3HAYKOM * XUPaJTbHOM IICH-
Tpe, Kak IIOKa3aHo B TaOil. 5 a-c, keraib 6,10,14-tpumermimnenranexa-5,9,13-rpuen-2-ona wm 6,10,14-
TPUMETHITIEHTaIeKa-5,9-11ueH-2-0Ha (KOHIIEHTPUPOBAHHBIH ), KaK MOKa3aHO B Ta0Jd. 5a-c, U pacTBOPHUTENb, KakK
NoKa3aHo B Ta0J. Sa-c. PeaknunoHHast eMKOCTH ObLiIa 3aKphITa U C MCIIOJIb30BAaHUEM MOJIEKYJIIPHOTO BOJIOPO/A B
Hell co3nano masienue (pH,), mokazanHoe B TaOiy. Sa-c. PeaknmoHHas cMech IepeMelnnBaiach B arMocdepe
BOJIOpPO/Ia NIPM KOMHATHOW TeMIlepaType B TeUeHHE BpeMeHH (t), mokasaHHOTo B Tabm. Sa-c. [lanee naBneHue
ObLTO COPOIIECHO M ONpe/IesIeH SKCIEPUMEHTAIBHBIN BBIXOJI M paclpeaeIeHie CTEPEOM30MEPOB MOIHOCTHIO THI-
POTCHU3MPOBAHHOTO TIPOAYKTa. 3arpy3ka kartammzartopa (S/C) ompenenmsulach kak MMoib ketais ("cyO-
cTpat")/MMOITh XUPATLHOTO KOMIUIEKCHOTO COSTUHEHHSI HPUIHSL.

Jlaree pencTaBneHs! pe3ysIbTaThl HCCIICIOBAHMS THIPOT€HU3NPOBAHHBIX KeTalei.
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Tabmuna 5a
AcuMMeTpHuyHas THIpOreHu3anus pa3nuuHbix ketaned E,E-FA
27 28 29

T'upporeHusupyeMslii keTannb F FE-FA-DM FE,E-FA-DM | E,E-FA-tfe
Popmyna kommekca Ir 1-r l-r g
ﬁo:(bn:ypaunﬂ XHPAJIbHOTO KOMILIEKCa (S) (S) )

pu
KOJ‘I]/I‘IefJTBO XHpaNbHOTO KoMIuIekca Ir 0.25 0.25 0.5
[Mob.%]
PacrBopuTens’ DCM TFE TFE
Crenenb npeobpasosanust [%o] >99 >99 >99
PacnpeneneHne H30MepOB”’
(RR) (%) 97,1 96,4 96,5
((SS)+(RS)) [%] 13 13 15
(SR) [%] 16 2,3 2.0

VYenosust: 0,5 Mmons kertans, 4 T pactBopurens, nasinenue p(H,)=30 6ap, nepememuBanue
16 4 mpu KOMHATHOU TeMIepaType.

! TFE=2,2,2-tpudropatanon; DCM=muxnopMeran;

2 (SS) o6oznauaer (6S,10S)-u3omep, (RR) o6o3Hauaer (6R,10R)-uzomep, (SR) 0603Haua-
er (6S,10R)-m3omep, (RS) obosmauaer (6R,10S)-m30Mep COOTBETCTBYIOIIETO KeETaNst
6,10,14-TpuMeTHIITIEHTaIeKaH-2-0Ha;

3
ONpeAciIeHo B BUAC KETOHA MOCJIC TUAPOJIN3a KETalsd.

Hue 16 4 npu KOMHATHOU TeMIieparype.
! TFE=2,2,2-tpudropstanon; DCM=1uxjopmeTaH;
% (SS) oboznauaer (6S,10S)-uzomep, (RR) o6osnauaer (6R,10R)-uzomep, (SR) 0603Ha-
gaer (6S,10R)-u3zomep, (RS) obo3nauaer (6R,10S)-u30Mep COOTBETCTBYIOMIETO KETANsL
6,10,14-TpuMeTHITIEHTaIeKaH-2-0Ha;
3 onpejieNieHo B BU/IE KETOHA MOCIE THPOJIN3a KETalls.

Tabnmma 5b
AcvuMMeTpuYHas THIpOTeHU3aIMs pasnuaabix keraneit E,E-FA u ZZ-DHFA

30 31 32 33 34
T'npporenmsnpyemerit FE- EE- L E- ZZ- ZZ-
Kerainp DHFA- | DHFA- DHIFA- DHF4- DHIA-

DM neo neo DM DM
Dopmyna komiutekca Ir Juga I-F gl 1I-F 1I-F
Koudurypauust
XHPaJIbHOIO KOMILIEKC ) ) S) (R) (R)
Ir mpu *
Konmuectso xupansroro
Kowmmekca Ir [Monb.%] 0,25 0,5 0,5 0,5 0,5
PacTBOpHTENH DCM DCM TFE DCM TFE
Crenenb npeodpasoBaHus >99 >99 >99 >99 >99
[%0]
PacripenieneHne H30MepoB™"
(RR) [%] 93,0 945 92,8 96,8 96,8
((SS)HRS) [%] 5,5 5,5 5,9 14 L6
(SR) [%] L5 0,0 13 1,7 16
VYenosust: 0,5 Mmmone kerais, 4 T pactBopures, nasienue p(H,)=30 6ap, nepemeninpa-

Tab6muma 5¢
I'mpporenmsanust EE-FA u EE-FA-en, addexT keranuzaunu

35 36 37 38 39 40 41
I'upporenusupyemsiit FE-FA| EE-FA FE-FA
Ke€Tajlb
I'uaporeHn3upyemblit FE- FE- EE-FA- EE-
KeTaJlb . FA-en | FA-en |en FA-en
Kouuenrpauus 02 |02 |02 0,2 0,2 02 |02
[mosib/11]
pH, [6ap] 50 25 25 25 25 25 50
t [4ac] 21 21 24 24 24 24 20
S/C 500 1'000 | 2'000 5'000 10'000 | 2'000 | 2'000
Pacteopurens DCM |DCM |[DCM |DCM |DCM |TFE |TFE
Berxon skcnepumenTa 9 97 08 37 1 56 97
[% mmommanm]
Pacnpenenenue
MsoMepo:f’4
(SS) [%] nd? |[nd? [963 96,3 nd? 944 96,5
((RR)*(SR)) [%] nd’ |nd” [15 1,6 nd.’ 1,7 1,7
(RS) [%] nd? [nd? |22 2,1 n.d.’ 3,9 1,8

! KoHIleHTpamsa=MoIb KeTOHa MM KeTans/;1 pactBoputens (DCM=muxiopMeran);

2 n.d.=ue ONPEaCIICHO;

3 (SS) o6oznauaer (6S,10S)-u3omep, (RR) o6o3Hauaer (6R,10R)-uzomep, (SR) 0603Haua-
et (6S,10R)-u3omep, (RS) ob6o3nauaer strnenraukonskerans (6R,10S)-uzomepa 6,10,14-

TpHMCTHJ'IHeHTaI[eKaH—Z-OHa;
4 ONpeAciIeHo B BUAC KETOHA MMOCJIC TUAPOJIN3a KETalsd.
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XapaKkTepuCTHKH.

(6R,10R)-2,2-Tumerokcu-6,10,14-rpumerunnenragekan (RR18-DM).

1H SIMP (300 MI'u, CDCl;): 6 0,83-0,89 (m, 12 H), 0,98-1,45 (m, 21 H), 1,46-1,65 (m, 3H), 3,18(s, 6H).

BC SIMP (75 MI'n, CDCly): 8 19,68 (1 C), 19,73 (1 C), 21,0 (1 C), 21,7 (1 C), 22,6 (1 C), 22,7 (1 C), 24,5
(10),24,8(1C),28,0(1C),32,72(1C), 32,78 (1 C), 36,8 (1C), 37,28 (1 C),37,33(1C),37,36(1C),37,41 (1
(), 39,4(10),48,0(20C),101,7 (1 C) u./mH.

UK (cm™): 2951 (s), 2926 (s), 2869 (s), 2828 (m), 1734 (w), 1723 (w), 1216 (w), 1463 (s), 1377 (s), 1308
(w), 1255 (m), 1215 (m), 1172 (s), 1105 (s), 1090 (s), 1054 (s), 971 (W), 933 (w), 860 (s), 815 (m), 736 (w) 618
(w).

2,5,5-Tpumernn-2-((4R,8R)-4,8,12-tpumeruntpuaennn)-1,3-nrokcan (RR18-neo).

'H SIMP (300 M I', CDCl3): & 0,78-0,95 (m, 15 H), 0,95-1,61 (m, 19 H), ¢ nanoxenuem 1,01 (s, 3H), 1,36
(s, 3H), 1,63-1,74 (m, 2H), AB curHan (5,=3,44, 6p=3,55, Jog=11,7 I'u, 4H) 4./miH.

BC AMP (75 M T, CDCly): 8 19,72 (1 C), 19,74 (1 C), 20,4 (1 C), 20,9 (1 C), 22,56 (1 C), 22,62 (1 C),
22,72 (1 C), 22,77 (1 C), 24,5 (1 C), 24,8 (1 C), 28,0 (1 C), 30,0 (1 C), 32,8 (1 C), 32,8 (1 C), 37,28 (1 C), 37,35
(10),37,42(2C),38,2(1C),394(1C),70,3(2C),99,1(1C) u./mnn.

MC (3meKTpoHHBIM yaapom, m/z): 339 [(M-CHs)", 831, 269 (5), 129 (100), 69 (21), 43 (18).

UK (em™): 2952 (s), 2925 (s), 2867 (m), 1463 (m), 1394 (m), 1372 (m), 1258 (m), 1211 (m), 1189 (w),
1141 (w), 1100 (s), 1043 (m), 1020 (m), 951 (w), 925 (w), 907 (m), 858 (m), 792 (w), 737 (W), 677 (w).

(6R,10R)-6,10,14-TpumeTni-2,2-6uc-(2,2,2-rpudropatokcu)nenranexan (RR18-tfe).

'H SIMP (600 M I'ri, CDCl5): & 0,86 (d, J=6,6 I'i, 3H), 0,879 (d, J=6,6 I'n, 3H), 0,882 (d, J=6,6 I'n;, 3H),
0,884 (d, J=6,6 T'n, 3H), 1,03-1,46 (m, 18 H), ¢ manoxenuem 1,40 (s, 3H), 1,54 (qqt, J=6,6, 6,6, 6,6 I'u, 1H),
1,60-1,70 (m, 2H), 3,77-3,90 (m, 4 H) 4u./miH.

BC SIMP (151 M T, CDCl3): 8§ 19,6 (1 €), 19,7 (1 C), 21,4 (1 C), 21,5 (1 C), 22,6 (1 C), 22,7 (1 C), 24,5
(1C),24,8(1C),28,0(1C),32,6(1C),32,8(1C),37,0(1C),37,24(1C),37,30(1C),37,34(1C),37,43(1
C), 39,4 (1 C), 59,2 (q, ZJc,¢=35,0 T'y, 2 C), 103,6 (1 C), 124,0 (q, ~cf=277,0 'y, 2 C) u./MH.

MC (31eKTpoHHBIM yaapoM, m/z): 435 [(M-CH;)", 1], 351 (1), 250 (1), 225 [(CF;CH20),C-CH3)", 100],
153 (7), 140 (5), 83 (CF;CH2", 3), 43 (6).

UK (cM-"): 2954 (m), 2927 (m), 2871 (w), 1463 (w), 1419 (w), 1384 (w), 1281 (s), 1215 (w), 1157 (s),
1123 (m), 1082 (s), 972 (s), 892 (m), 861 (w), 737 (w), 679 (W), 663 (m).

OkcniepumenT E9. 'maponns ruiporeHn3upoBaHHBIX KeTaJEH.

ITocne acumMeTpUYHOM THAPOTEHU3ALNN KeTajell, onucaHHoi B skcriepuMmenTe ES, moaydeHHsle ruapo-
TCHU3UPOBAaHHBIC KETATH OBUTH THIPOJIN30BAHEI IO KETOHA.

Croco6 1. HeomeHTrIkeTamu, AUMETHIKETANH, TOTYYCHHBIC PEaKIMIMU aCUMMETPHYHON THIPOTCHU3a-
IIUH B JUXJIOPMETAHE.

O0paser peakIIMOHHON CMECH MOCIIe PEaKIi ACHMMETPUIHOM runporenu3anun (1-2 mr) ObLT mepeMenian
B TeueHue | 9 ¢ paBHBIM 00beMOM 1 M BOIHOTO pacTBOpa COJITHON KUCIIOTHI IIPH KOMHATHOW TeMIiepatype. beut
nmobaBneH AuxJjopMeTad (2 Mil) ¢ pasfelieHueM 00pa30BaBIIMXCS CIIOEB. BOMHBIN CION OBIT ABAXKIBI MIPOMBIT
nmuxiopMeraHoM (2 mMi). O0bennHEHHBIE OPTaHUIECKUE CIIOW TIOIBEPTHYTHI HCIIAPSHHIO TIOJT TIOHMKEHHBIM J1aB-
JICHWEM C MOJyYCHHEM KeTOHA, UMEBIIETO BHJ OT OECIBETHOTO A0 CBETIO-KenToro Macia. CeIpoil KeTOH ObLT
3aTeM NPOaHAIN3UPOBAH Ha COOTHOIICHHE H30MEPOB U YUCTOTY.

Crioco6 2. DTUIIEHTIIMKOJIbKETanH, OUC-(TpUPTOPITAHOM)KETAIH U TUMETHIIKETATH, TOJydaeMble peak-
[IUSIMHA AaCHMMETPHUYIHOM THAPOTCHU3AINH B TPU(TOPITAHOIIE.

O0paser peakIMOHHON CMECH MOCIIE PEaKIii aCHMMETPUIHOM rumporenu3anun (1-2 mr) ObLT mepeMenian
B Teyenue 1 1 npu 40°C ¢ 0,5 mu pactBopa 9:1:0,2 (110 00beMy) MeTaHOJ/BOAa/TpUPTOPYKCyCHas KHCIOTa. bbl-
n 100aBJICHBI auxiopMeraH (2 M) 1 Boja (2 MIT) B OTIEJICHBI 00pa3oBaBIINecs cIOU. BoaHBbIN ciioit ObLT qBa-
KBl IPOMBIT ITuxjIopMeTraHoM (2 mir). OObeIMHCHHBIC OPTaHUYSCKUE CIIOU MOJABEPTHYTHI UCIAPCHHIO O] I10-
HIDKCHHBIM JIaBJICHHEM C TIOYYEHHUEM KETOHA, MIMEBIIETO BUJ OT OCCIIBETHOTO JIO CBETIO-KEATOro Macia. Chi-
poii KeTOH OB 3aTeM MPOAHAIM3UPOBAH Ha COOTHOIIIEHIE H30MEPOB U YUCTOTY.

OkcniepumenT E10. AcumMmeTpryHas THAPOTCHU3ANNS KETOHOB M UX KETaJIeH B IPUCYTCTBUU T0OABOK.

B eMKkocTh aBTOKIIaBa MO a30TOM OBUIO ITOMENICHO XHpPaIbHOE KOMIUIEKCHOE COCTMHEHHE HpUans (op-
mynel  (III-F) wm R-koHurypammm npm moOMedeHHOM 3HAYKOM * XwWpalbHOM TieHTpe, 6,10,14-
TpUMeTHITIeHTaneka-5,9,13-tpuen-2-on, wiu 6,10,14-TpumeTrimenTaaexa-5,9-11ueH-2-0H, Wik UX KeTanb (KOH-
IIEHTPUPOBAHHBIN) B YKa3aHHBIX B Ta0J. 6a-6g KOIWYIECTBAX, PaCTBOPUTEIb, KaK IMMOKa3aHO B Ta0J. 6a-6g, U 1o-
0aBKa, KaK MOKa3aHo B TabJ. 6a-6g. PeakimoHHAs eMKOCTh ObLTA 3aKpPHITA U C MMOMOIIBI0 MOJICKYJIIPHOTO BOJIO-
pona B Heii coznano nasneHue (pH,), kak mokazaHo B Ta0i. 6a-6g. PeakiimoHHas cMech TIepEMEITUBANIACH B aT-
Mocdepe BoIOpoaa Mpu KOMHATHOW TEMIIEpaType B TCUCHUE BpeMeHH (t), mokKa3zaHHOTO B Tabm. 6a-6g. Jlanee
JTaBJICHUE OBLJIO COPOIIICHO M OINpPEENICH 3KCIIEPUMEHTAIBHBIN BBIXOA U PACHpECiiCHHE CTEPECON30MEPOB IOJI-
HOCTBIO THIIPOTCHU3UPOBAHHOTO MPOAYKTA. B ciyuae keTayiell IKCIEPUMEHTAIBHBIA BBIXOJ M PACIpEICICHUE
CTEpCOU30MEPOB OBLTH OMPECIICHBI TTOCIE THAPOIM3a KeTallsl KUCIOTOH, KaK yKa3bIBaJoCh B dKcnepuMente E9.
3arpyska karanuzaropa (S/C) onpeaensiach kak 1| MMoIlb KeToHA Hiu ketans ("'cyocTpat')/MMOJTh XUPAITBHOTO
KOMILIEKCHOTO COEAMHEHHS UPHIHSL.
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[TpuroroBnenne 106aBOK.

MAO/TFE: 1,6 M MAO (pactBop MermnamomokcaHa B Toiyoine (0,64 mun)) nopmammsuics 2,2,2-
tpudTopaTanosioM (TFE) (3,1 MMonb), mpuBos kK HeOoIbIIOMY U30BITKY cBoOOaHOTO TFE.

EAO/TFE: 10 mac.% EAO (pactBop »TmiamomMokcaHa B Toiyone (1 mMmonp)) momasmsuics 2,2,2-
tpudTopaTanosioM (TFE) (3,2 Mmonb), mpuBos kK HeOOIbIIOMY U30BITKY cBoOOaHOTO TFE.

TMA/TFE: pacteop 2 M TMA (tpumetrunamomuanii (Al(CH;);) B renrane (1 mmons)) monasisiicst TFE
(3,1 MmmomB), IpuBOIS K HEOOMBIIOMY M30BITKY cBOOOHOTO TFE.

TEA/TFE: pactBop 2 M TEA (tpmyTmnamomunuii (Al(CH,CHjs)3)) B renitane (1 Mmodnp) mogassuicss TFE
(3,1 mMob), mpuBO K HeOoIBIIOMY H30BITKY cBoOoHOTO TFE.

TMA/BHT/TFE: 2 M pactBop TMA B renrane (1 Mwmonp) mnomasmsuicst 2,6-1u-Tper-OyTui-4-
metmiadenonom (BHT) (2 mmons) u 3arem TFE (3,1 MMomp), mpuBoasS K HEOOIBIIOMY HU30BITKY CBOOOIHOTO
TFE.

Ti(OCH,CF;)4:  TerpamsonpomwioproTutanar (8,1 mmoms) Obim pactBopen npu 50°C B 2,2,2-
TpudTopaTaHone. Y nanenne pactsoputeins pano Ti(OCH,CFs), B Bune 6eoro ocanka, KOTOPHIA ObUT BBLAEIECH
1 uIeHTH(UIIMPOBaH Kak npenctapisomuii codoit Ti(OCH,CF3),.

Oth 100aBKM OBUIH CBEXEMPHUTOTOBICHHBIMU U HCIIOJIL30BAIUCH JTHOO B BHJIE TETEPOTSHHONW CMECH TMPH
KOMHATHOW TeMIepaType, JIM00 B TOMOTeHHOH opMe Ipr HarpeBaHUM 10 TeMriepaTypsl Mexay 50 u 70°C.

Jlo6aBku Terpamzonponmioprotutanara (Ti(OiPr),), Tpumsonponokcuna amomuaus (Al(OiPr);) u Tpu-
stmnbopana (TEB) (1 M pacTBop B TekcaHe) sSBISIOTCS KOMMEPYECKH TOCTYITHBIMH M MPUMEHSUTUCH B TOM BHUJIE,
B KOTOPOM OBIITH TIOJYICHEI.

TpudropmerancynbpoHOBast KUCIOTa TPUMEHSIIACh B OKCIIEPUMEHTaX 110 TMAPOTeHU3alNu B opMe cBe-
xenpurorosneHHoro 0,1 M pacTBopa B IUXJIOpMETaHE.

Ta0numa 6a
I'maporenmszanus EE-FA (0,2 M B 2,2,2-tpudropatanone (TFE) u nepememmBanne

IpY KOMHATHOH TeMneparype B Tedenue 20 1), apdekT 1o6aBox
42 43 44 45 46
T'upporennsupyemslii keTainb LEE-FA | EE-FA EE-F4 EE-FA | EE-FA
S/IC 1000 1000 2000 2000 2000
PactBoputens TFE TFE TFE TFE TFE
Tpud-
TOPMETaH-
JloGaBka - cyabdono- | A(OiPr); | TEA | Ti(OiPr)s
Bas
KHCJI0Ta
Kouueﬂ/nl)aum nobaBxku ) 1 10 10 7
[moib. %]
Jasnenue H, [6ap] 25 25 25 25 25
Beixon sxcnepumenra [%o 1 08 04 7 93
mIomanu|
Pacripesienene H30MepoB”
(RS) [%] 3.4 23 4,1 2.1 2.4
((RR)*(SR)) [%] 41 1,6 1,5 13 1,5
(SS) [%] 87,5 | 96,1 944 9,6 | 96,1

! OrHocuTensHO MonspHOTO Konuuectsa EE-FA,;

2 (SS) o6o3nauaer (6S,10S)-u3omep, (RR) o6o3nauaer (6R,10R)-u3omep, (SR) 06o3Ha-
yaer (6S,10R)-n30mep, (RS) o0o3HauaeT (6R,10S)-n30mep 6,10,14-
TPUMETUIIICHTaJeKaH-2-0Ha.

Tabmmma 6b
TI'unporenuszamnus EE-FA (0,2 M B 2,2,2-tpudtopatanone (TFE) u
repeMeInMBanre Ipu KOMHATHOM Temniepatype B Tedenne 20 1), ad ekt 106aBok

47 48 49 30 51
g;‘fg’;re*‘““mye”“’m EE-FA | EE-FA | EE-FA EE-FA | EE-FA
S/C 2000 2000 2000 2000 2000
PactBopuTens TFE TFE TFE TFE TFE

- . TMA/TF
JobaBka Y(OTH); | Sc(OT1); | Ti(OCH,CF3)s | MAO/TFE B
Konuerrpauus 025 |01 14 10 5
nobasku [Moab.%]

JHasaenue H, [Gap] 25 25 25 50 50
E:)onn OKCIEPHMEHTA | o 79 90 78 9
[% naowanu]

Pacnpenenenue

1{30Mep0132

RS) [%] 35 32 2.6 28 3.1
(RR)H(SR)) [%] 2,5 1,9 L6 22 2.1
(SS) [%] 94.0 94.9 958 95.0 94,8

" OtHOCHTETLHO MONsIPHOTO KonnuecTsa EE-FA;

2 (SS) obosmauaer (6S,108)-uzomep, (RR) oGoszmauaer (6R,10R)-usomep, (SR)
obosnavaer (6S,10R)-u3omep, (RS) oGosnauaer (6R,10S)-u3omep 6,10,14-
TPUMETHIIIICHTaIeKaH-2-0Ha.
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Tabnuma 6¢
I'mpporenmsanus ZZ-FA (0,2 M B 2,2,2-tpudtopatanone (TFE) u

repeMeIMBanre Ipu KOMHATHOM Temnepatype B Tedenne 20 1), ad ekt 106aBok

52 53 54
I'upporennsupyemblii KeTOH Z7Z-I'A ZZ-IFA ZZ-FA
S/IC 2000 2000 2000
Pactsopurens TFE TFE TFE
Jobaska - Y(OTf); Ti(OiPr)4
KOHHCH;FI])&LH/IS[ JO00aBKH _ 0.2 14
[mob. %] ’
JHasnenne H, [6ap] 50 50 50
Berxon sxcniepumenta [%o 9 76 53
TJIOIAAH |
PacripesiesieHme H30MepOB”
(RR) [%] 89,9 92,8 91,8
((SS)HRS)) [%] 5,0 3,4 3,9
(SR) [%] 5,1 3,8 43

" OtHOCHTENBHO MONAPHOTO KonMHuecTBa ZZ-FA,;

2 (SS) o6o3nauaer (6S,10S)-u30mep, (RR) o6osHauaer (6R,10R)-uzomep, (SR)
obosnauvaer (6S,10R)-m3omep, (RS) obGoznauaer (6R,10S)-uzomep 6,10,14-
TPUMETUIIICHTaJeKaH-2-0Ha.

Tabnwma 6d
I'unporenusamnus EE-FA-en, nepemMemmBanue npu
KOMHATHOM TemMneparype, 3P ekt 100aBoK
35

36 57 38 39
T'uaporenusupyemslii keranb LE-FA-en | EE-FA-en| EE-FA-en | EE-FA-en | EE-FA-en
KOHLleHTpaLlVISII [mous/n] 0,2 0,2 0,2 0,2 0,2
s/C 5'000 5'000 5'000 5'000 5'000
Pactsopurens DCM DCM TFE TFE TFE
Jlobaska Tpudrop-

TMA/ METAHCYID | /-

. TFE B (bOHOBB};I Ti(OiPr)

KHACJI0TA

KoHuenrpauwst gobaBku

[Mos % - 10 - 0,12 13
Hasnenne H, [Gap] 25 25 25 25 25
Bpewms rugporenusauuu t [4ac] 24 24 20 20 24
Brixon sxcnepumenta [% 37 72 5 85 04
MIomanu|

Pacnpernenesue H30MepoB

(RS) [%] 2,1 4 nd, 4 2
((RR)+(SR)) [%] 1,6 2 nd> 3 2
(SS) [%] 96,3 94 n,d,’ 93 96

! KoHIeHTpanua=Monb KeTajs/ 1 pacTBOPHTENS;

2 OTHOCHTEIBHO mossipaoro konmdectBa EE-FA-en;

3 (SS) o6osmauaer (6S,10S)-u3omep, (RR) o603mauaer (6R,10R)-m3omep, (SR) o6o-
3navaer (6S,10R)-uzomep, (RS) oOo3Hawaer »sTuneHrukombketans (6R,10S)-
uzomepa 6,10,14-TpumeTninenTaaekaH-2-0Ha;

* ompeneneHo B BUIE KETOHA TTOCITE THAPOIH3A KETaIs;

* n.d.=ne ompeneneno.

Tab6muma 6e
I'unporenusamnus EE-FA-en, nepemMemmBanue npu
KOMHATHOM TemMmeparype, 3P ekt 100aBoK

60 61 62 63 64
T'uaporeHn3upyeMslii keTaab EE-FA-en | EE-FA-en| EE-FA-en| EE-FA-en| EE-FA-en
KOHL{CH’T‘paHle [moms/] Gecpumec | Gecpume | becpum 1

HbINW CHbIU €CHbIU
S/C 10'000 20'000 30'000 20'000 20'000
Pacreopurens - - - renTaH TenTaH
JlobaBka MAO/ MAO/ EAO/ MAO/

) TFE TFE TFE TFE
KOHuemgaum n00aBKH } 10 10 10 10
[Moub.%]
Hasnenne H, [6ap] 50 50 50 50 50
Bpewms rugporenusaryu t [dac] 20 20 20 20 20
Brxon sxcnepumenra [%o 3 99 9 95 99
LIOLAIH ]
PacripenienieHHe H30MepoB’
(RS) [%] n.d. 2,6 2,7 nd. 2,5
((RR)*H(SR)) [%] n.d. 1,7 1,7 nd. 1,4
(S8) [%] nd.’ 95,7 95,6 nd.’ 96,1

! KoHIIeHTpaus=MOoIb KeTasy/ T pacTBOPUTEI;

2 OTHOCHTENBHO MONspHOTo Konudectsa EE-FA-en;

* (SS) oGoznauaer (6S,10S)-uzomep, (RR) obosnauaer (6R,10R)-m3omep, (SR) o6o-
3nagaer (6S,10R)-m3omep, (RS) obosHawaer sTmneHrIHKonbkeTans (6R,10S)-
nzomepa 6,10,14-TpumerHineHTagekal-2-0Ha;

4 onpesienieno B BUIE KETOHA MOCITE THAPONN3A KETAIIS;

° n.d.=me ompeneneHo.

-27 -



033302

Tab6nuna 6f
T'unporenusanus EE-FA-en, nepeMenmBanue mpu KOMHATHON TeMIiepaType, 3pPeKT 100aBok

65 66 67 68
I'uaporeHn3upyeMslii KeTallb LEE-FA-en | EE-FA-en | EE-FA-en | EE-I'4-en
Konuentpauus [MoIb/] 4 2,5 2,5 1,8
S/C 10'000 10'000 10'000 10'000
PaCTBOpl/ITeJ'lb rentad rerntaH renTtaH rentaH
Hobasxka /TTI\FMEVBHT TMA/TFE | TEA/TFE | TEB
Konuentpauus gobaBku [MOJ‘IbAo/t/)]Z 5 2 2 10
Hasnenue H, [Oap] 50 50 50 50
Bpewms ruaporenusauu t [4ac] 20 20 20 20

o

Brixon JKCMEPHMEHTA [% 97 99 05 08
1oL H |
Pacnpeueneﬂne I/ISOMGPOB”4
(RS) [%] 3,0 2.8 2,6 2,6
((RR)+(SR)) [%] 1,7 1,6 1,5 1,5
(SS) [%] 95,3 95,6 95,9 95,9

KoHueHTpanus=MoIb KeTas/1 pacTBOPHTEIIS;
% OTHOCHTENbHO MOJIApHOTO Komuyectsa EE-FA-en;
® (SS) obosnauaer (6S,10S)-u3omep, (RR) o603nauaer (6R,10R)-uzomep, (SR) 06o3HauaeT
(6S,10R)-m3omep, (RS) obGosnauaer (6R,10S)-m3omep oTuneHrnukonskerans 6,10,14-
TPHMETUIINICHTA ICKaH-2-0Ha;
4 OmpejiesieHO B BU/IE KETOHA TOCIIE THAPOJIH3a KETaJls.
Tabymrma 6g
TI'unporenusarus EE-DHFA-en nipu naBnenun MosexyaspHoro Bogopona (pH,) 50 6ap

Y TIepeMeNTMBaHUY IPU KOMHATHOH TeMiiepatype B Tederue 20 4, apdexT 106aBok

69 70 71
T'upporenusupyemslii keTain EE-DHFA-en EE-DHIA-en | EE-DHIFA-en
Konuenrpamwst' [Mos/i] Gecnpumecnsrii | 1,8 GecrpuMecHsIii
S/C 10'000 10'000 30'000
Pactsopurens - renTaH -
JobGaska - TMA/TFE MAO/TFE
Konuenrpauus fobasku [lv[om;."/é]2 - 2 10
Beixon sxcnepumenTa [% miomanu] 27 85 97
Pacnpenenenue HsomMepos”’
(RS) [%] 23 23 23
((RR)*+(SR)) [%] 6,1 5,9 6
(SS) [%] 9L6 91,8 91,7

KoHueHTpanus=MoIb KeTas/1 pacTBOPHTEIS;

% oTHOCHTENEHO MoNsApHOTO Komdyectsa EE-DHFA-en;

® (SS) obosnauaer (6S,10S)-u3omep, (RR) o603nauaer (6R,10R)-uz0omep, (SR) 06o3Hauaer
(6S,10R)-m30omep, (RS) obGosnauaer (6R,10S)-u3omep otuneHramkonskerans 6,10,14-
TPHMETUIINICHTA ICKaH-2-0Ha;

4 OmpejiesieHO B BU/IE KETOHA TOCIIE THPOJIH3a KETaJls.

O6pazosanue (R,R)-m3o¢uromna.

OxkcnepumenT Cla. Dtuamnmuposanue (6R,10R)-6,10,14-TpumerminenTaaekan-2-o1a (3tam g).

B aBTOKIaB, 000pYIOBAHHBIN TEPMOCTATOM, TO3UPYIOITIM HACOCOM, BITyCKOM [T aIleTHJICHA M BBIITYCKOM
amMmuaka, o1 mobasneH (6R,10R)-6,10,14-tpumernnnentanekan-2-OH (35,0 r, 129 mmouns, 1,0 2xB., 98,8%).
PeakTop OBLT TepMeTH3UpPOBaH, BaKyyMHPOBaH, 3aTe€M MPOIYT a30ToM M oxyiaxaeH mao 15°C. Ammmuak (715 T,
45,0 momb, 326 3kB., 99,8%) KOHICHCHpPOBAJICSA B peakTope M oxjaxmaics no 15°C, npuBons k naBieHuio 8-9
Oap. BBomwiics ametusien 1o qoctuxkerus 12 6ap, BCien 3a 4eM BBITIONHAIOCH qo3upoBanHoe nobasmenne KOH
(40 mac.% B Bome, 5,0 T, 35,6 Mmmonb, 28 Momb.%) mpu 15°C. IIpoTekaHnue peaky OTCIEKHUBAIOCH Ta30BOU
xpomarorpadueii. [Ipy TOCTHKEHUU JKENATEIILHOW CTEIICHH NpeoOpa3oBaHusl (CIYCTS HPUOIUIUTEIHHO 2 )
peakIMoHHAasl CMeCh HEHTpanu30BaNach YKCYCHON KUCIOTOM M 3aTeM M3 peakTopa yAalsuuch rassl mpu 25°C.
PeaknmoHHas cMech ObLIA MPOMBITA U CKOHIICHTPUPOBAHA IMOJ] BAKYYMOM, a 3aTeM TIOCJIC OYHCTKU MEPErOHKOMN
obuT0 MoNyueHo 26,9 T (7R,11R)-3,7,11,15-rerpameTunrekcenen-1-un-3-oma ¢ yucroroit 98,8% (Berxox 70%).

Okcnepument Clb. 'mpporennzanus (6R,10R)-6,10,14-TpumMerTnnnenTanexan-2-oHa B IPUCYTCTBUH KaTa-
mu3artopa Jlunytapa (atam h).

B aBroxmas Ob1m mometensl (7R,11R)-3,7,11,15-terpamerunrexkcenen-1-un-3-ox (10 r, 33,4 MMomb, 4n-
ctota 98,4%), pactBopensslii B rentane (40 r), u katamm3atop Jluaamapa (850 mr). Peaktop OBLT repMeTH3MpO-
BaH, TIPOAYT a30ToM U 3ateM HarpeT o 85°C. Ilocme HOCTHKEHHSI JKeIaTeIbHOW TeMIIepaTyphl peakius Oblia
MoJyIepkaHa TOBBIIICHUEM JIaBJICHHUS ¢ ITOMOIIBIO0 BoJopoaa 1o 2 Oap. PeakunonHas cMech epeMenInBaiach B
TeYeHHE MPHUOIU3UTENBHO 22 9 MPHU ITOW TeMIIepaType A0 TeX MOop, MOKa He PACX0I0BAIOCh HEOOXOAMMOE KO-
JMYECTBO ra3o00pa3Horo Bogoposa. [locne ¢punbTpanuu ceIpoil TPOAYKT ObIIT 00BEIMHEH CO BTOPOH 3arpy3Koi
peakuuu. 11,9 T ceiporo Matepuana ObUIO OYMIIEHO MeperoHkoi ¢ nomydenueM 11,1 r (R,R)-usopurona (uunc-
TOTa IO AaHHBIM T'a30BOi XxpoMatorpadun 97,6%, oouuii Berxon 88%).
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Okcnepument Clc. Bunnnuposanue (6R,10R)-6,10,14-rpumernnnenranexan-2-ona (3tan h').

Bricymiennas getbipexropias koioa Ha 100 M1, ocHaIlEHHAasI BEPXHEH MEIIaKoi, TepPMOMETPOM, KOHJICH-
CaTOpOM M BITYCKOM IUIS aproHa, Obljla BAKYyMHPOBaHA M IpoyTa aproHoM. [Ipyn koMHaTHON TemIiepaType ObuT
nobasnen BuHWIMarHuiixiaopua (18,3 mi 1,6 M pactBopa B TT'®, 29,0 mmons, 1,59 3kB.). B Teuenue 25 mun
MeuIeHHo ao6aBisuics pactBop (6R,10R)-6,10,14-TpumernnmenTtanexan-2-ona (5,00 r, 18,3 mmois, 98,2%, 1,0
9KkB.) B cyxoM TI'® (20 mur). Dx30TepMudecKast peakiys Mo Iep>KUBANIach MPU BHYTPEHHEH TeMIlepaType Mex-
nmy 25 u 30°C oxnakneHueM B 6aHe co jbaoM. [Tociie moHoro H100aBJIeHNsT BCEX KOMIIOHEHTOB PEaKIuu Iepe-
MeIIMBaHKEe MPOJODKAIOCH IPY KOMHATHOW TemnepaType B TeueHue 1 4. J[ins momaBieHus n30BITKOB peaKTHBa
I'punbsipa ocropoxHo mobasisiicst HackimeHHbli pactBop NH4Cl (10 mur). beumm no6asnenst nenran (150 M),
Boga (150 mx) m cossiHOM pactBop (150 mur). Opranmyeckas (aza dKCTparnpoBajiach COJISIHBIM PAacTBOPOM
(2x150 m), a BozHAs (pas3a moaBepranach 0OpaTHOM 3KCTpakyy ¢ IeHTaHoM (2x150 mir). O6sennHeHHAs Opra-
HU4eckas ¢asza Obuta ocymeHa (MgSO,4) n CKOHIEHTPUPOBaHA B BaKyyMe, IPUBOJIA K OecuBeTHOMY Maciy (5,58
r). CBIpOii IpOYKT OB OUMILIEH NIEPETOHKOH B BakyyMe B mpuoope Kugelrohr. OcHoBHas pakuus OTroHs1ach
npu 143°C/3,5x10 m6Gap, masas (R,R)-msoduron ((7R,11R)-3,7,11,15-rerpamernirekcaer-1-ex-3-011) B BHaC
OecrBeTHOTrO Maca ¢ uructoTor 99,3% (5,271 1, Beixoa 96%).

OkcnepumenT C2. O6pazoBanue (2-am00)-o-Tokodepona (3Tam m).

(R,R)-U3oduron ((7R,11R)-3,7,11,15-Terpamerunrekcanen-1-eH-3-o1) KoHaeHcupoBancs ¢ 2,3,5-
TpUMeTHII0eH3071- 1 ,4-11onoM (2,3,5-TpUMETHIITHAPOXMHOH) B IPUCYTCTBHU KaTajlM3aTopa KOHJIeHcauuu B (2-
am00)-a-ToKO(epoII corlacHO MeToMKe, packpbiToit B WO 2005/121115 Al.

OkcniepumenT C3. O6pazoBanne (2R,4'R,8'R)-a-Tokodepora (3Tam n).

(2-Am00)-0-Toxodepos ObUT BBIIEIICH MMOCPEICTBOM XPOMATOTPAUISCKOTO pa3IeICHHS C UCTIOIh30BaHH-
eM xupanbHOU (a3bl. [IpemapatuBHas xpomarorpadus nana (2R,4'R,8'R)-a-toxodepon m (2S,4'R,8'R)-a-
TOKO(EpOJI.

2-Amb0-a-Toxodeposr u3 3kcnepuMenta C2 ObuT mpoananuzupoBan merogoM BOXX (komonka Daicel
Chiracel® OD-H, 250x4,6 mm; smroeHT: 0,5% 3TaHON B H-TeNTaHe; MOTOK | MII/MUH; AeTeKTHpoBaHue Ha 220
HM, UHBEKIMA 2 MKJI. JTa XpomarorpamMma nokaszaHa Ha ¢wur. 3b) (Bpems ynepxxusanust 7,2 cooTB. 8,2 MuH,
50,2:49,2).

b1 BBeneH pactBop 140 mr (2-am00)-o-Tokodepoira B renTane u npenapatuBHoi BOXKX Obutn BeIgCITE-
HBI JIBa KA C BpEMCHAMU yiepxkuBaHus B Makcumyme 13,4 muH (1) (50,1%) u 15,0 mun (2) (49,9%). @wur. 3a)
MPEICTaBIIIET XpOMaTOTrpaMMy pa3jaelieHus npenapatuBaoit BOYXKX.

[Tocne ncnapeHus nocyxa W PacTBOPEHHUS JBE COOpaHHBIC (PaKIUH OBIIM MOBTOPHO MPOAHAIM3MPOBAHEI
Ha aHanutuieckoi konouke (Daicel Chiracel® OD-H, 250x4,6 mwm; amroent: 0,5% 3TaHON B H-TEeNTaHE; MOTOK 1
MJI/MUH; TeTeKTUpOoBaHue Ha 220 HM, UHBEKITHS 2 MKJI).

@wur. 3¢) u cooTBeTCTBEHHO GUT. 3d) IEMOHCTPUPYIOT XpOMATOTpaMMy TIepBOi (pPaKIiu U COOTBETCTBEH-
HO BTOpOH (pakiuu. M3oMepHBbIE OTHOIICHHS dTUX IBYX M30MEPOB (BpeMs yIep>KuBaHUs 7,2 MUH, COOTB. 8,2
MHUH) B yKa3aHHBIX Qpakiusax cocTaBisioT 99,5:0,5 (¢ur. 3¢) u 0,8:99,2 (¢dwur. 3d) coorBercTBeHHo. CnemoBa-
TENILHO, 9TH JIBAa M30Mepa ObLTH pa3JiesIeHbl penapaTUBHOW XpoMarorpadyeit MoYTH IOIHOCTHIO.

N3omepsl Obutn naeHTHGUIMPOBaHBI Kak sBistromuecs (2R,4'R,8'R)-a-Tokodeponom (Bpems ynepkuBa-
aus 7,2 muH) U (2R,4'R,8'R)-a-Tokodepomom (Bpems ynep>kuBaHus 8,2 MUH).

DKcnepyMeHTaIbHbIE JaHHBIE 1T0 XpoMartorpadun skcriepumenta C3.

[MpenaparuBHble pazneneHust ObUTH BbIONHEHB! Ha BOXKX-cucreme Agilent cepun 1100, cocrosimueit u3
nerazaropa Agilent 1100, npenapatuBHoro Hacoca Agilent 1100, nerekropa Ha quoxHO#N Matpuue Agilent 1100,
aBTOz03aTopa/kosiekropa dpakuuii Agilent 1100 MPS G2250A, ynpasnsembix nmakeroM nporpamM Chemsta-
tion/CC-pexum.

Pexumbr BOXKX a5 npenapaTuBHOrO pa3ieieHus:

kononka: Daicel Chiracel® OD-H, 250x20 mw; smoenT: 0,5% u3onponmioBoro crupra, 0,2% ykcycHou
KHCJIOTHI B H-TENITaHe; TOTOK 13 Mi/mMuH; netekTupoBanue Ha 220 HM, nHbeknud 400 mit.
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OOPMVIIA U30BPETEHUA

1. Cnoco6 momyuenust (6R,10R)-6,10,14-TpumMernimnenTanekan-2-oHa MHOTOCTaJIUHHBIM CHHTE30M W3
6,10,14-tpumeTnnmenrtaneka-5,9,13-TpueH-2-0oHa, CoaepIKaIIHA CTaAN:

a) obecrieuenus cmecu (SE,9E)-/(SE,97)-/(5Z,9E)-/m (57,97)-6,10,14-tpumeTninentaaeka-5,9,13-tpuen-
2-0Ha;

b) nnguBuayansaoro Beiaenenus (SE,9E)- w/wmm (5Z,9Z)-uzomepa 6,10,14-tpumerninenraneka-5,9,13-
TPUCH-2-0Ha U3 CMECH CTaJINH a);

C) aCHMMETPHYHON THAPOTECHU3ALNH C ITOMOIIBI0 MOJIEKYJIIPHOTO BOAOPOJa B IPUCYTCTBHH XHUPAIHLHOTO
KOMIUTEKca nupuauns ¢ noryderneM (6R,10R)-6,10,14-tpumernnnenTtanexan-2-oHa,

IJle XUpaIbHOE KOMIIEKCHOE COCMHEHNE HPUANS Ha CTAIUH C) SBISAETCS XUPAIBHBIM KOMIUIEKCHBIM CO-
eauHeHneM upunus ¢ popmyitoit (111)

(1ID),

B KOTOpO#i n paBHO 1, win 2, umu 3;

X' m X* He3aBHCHMBIM APYT OT ApPyra oOpa3oM MPECTABICHB BOAOPOIHBIMHE aTOMaMH, ankmioM Cj.4,
ukoankmwioM Cs.;, agaMaHTIIOM, (peHWIOM (HeoOs3aTenbHO 3aMEIICHHBIM OJHOM-TpeMs anKWibHbIME Cj.s,
ankokcWIbHbIMU C4, iepdropankmabHeiMu C4 TPYNIIAMH W/ OJHUM-IITHIO aTOMaMH TaJoreHa), OCH3H-
aom, 1-HadTriom, 2-HadTrIIOM, 2-QypHIOM WK (eppOLECHHIOM;

7' v 77 He3aBHCHUMBIM JPYT OT APYyra o6pa3oM SBISIOTCS BOIOPOIHBIMH aTOMAMH, aTKHIBHBIMU C).s WITH
ankoxcrnbHbIME C_s Tpymamu win Z' u Z* BMecTe 0603HAYal0T MOCTHKOBYIO TPYIIY, 0OPa3yOIIyIO 5- Ml 6-
YJICHHOE KOJIBLIO;

Y~ siBisseTcss aHMOHOM, BBEIOpaHHBIM W3 TPYIIIBI, cocTosmier u3 rajmorenuna, PFg, SbF4, terpa(3,5-6uc-
(tpudropmernn)pennn)dopara (BArr ), BF,, nepbropuposannsix cynbdonato F;C-SO3™ umu FoCy-SO537; Cl0,
» Al(OCgFs)4’, AI(OC(CF3)3)4’, N(SO,CF3),” N(SO2C4Fo)y” m B(CoFs)4;

R' npencrasmser H wmn CH; wim rpymmy ¢ gopmyioit (IVa), wm (IVD), wmm (IVe)

RE R®
R? R
(IVa) (IVb) (IVc)
RQ
R? R®
R’ R10

rae R? u R?, 06a, npencrasnstor win H, wm ankunsnyio Ci-Cy FpyIIy, WIH TATOHIMPOBAHHYIO aTKHIIb-
Hyto C,-C, Tpymiy, Win NpeACTaBIsIOT IBYXBAICHTHYIO TPYIIITY, BMECTe 00pa3ys 6-4IeHHOe IUKIoaarudaTie-
CKO€ FUTH apOMaTH4eCcKOe KOJBI0, KOTOPOE HeoOs3aTeIbHO 3aMeIIaeTCsl aTOMaMHU TaJIOTeHOB, WK aIKMIIbHBIMA
C,-C,4 rpynmamu, wim ankokcuibHbIME C-Cy Tpynmamu;

R* u R’, 06a, mpencrasmstor win H, wmn ankunpryio C;-C4 TPy, WIH TaTOHINPOBAHHYIO ATKHIBHYIO
C,-C,4 rpyminy, WK ABYXBaJCHTHYIO TPYIITY, BMecTe 00pa3ys 6-4ieHHOE MUKJIoATH()aTHIeCKOe MIIH apoMaTHYIe-
CKOE€ KOJIBII0, KOTOPOE HEOOs3aTeNbHO 3aMEIIacTcsi aTOMaMHy rajloreHoB, Wwin ankuibHbiMu C,-C4 rpynmamu,
i ankokcwibHbIMU C;-C4 rpynmamu;

xaxsiit w3 R, R7 u R® npexcrapnser ankunpnyio Ci-Cy TPYIITy HIM FalOMIMPOBAHHYIO ANKHIbHYIO Ci-
C, rpymmy;

R’ u R", 06a, nmpeacrapmsror win H, wmn ankuashyio Ci-C4 IpyIIIy, HIIM TaTORARPOBAHHYIO ATKHIBHYIO
C,-C, rpymnmy, WiH ABYXBaJICHTHYIO IPYIINY, BMEcTe 00pa3ys 6-wieHHOe NUKIoaan(aTHIecKoe NN apoMaTHye-
CKO€ KOJIBII0, KOTOPOE HEOoOs3aTeNbHO 3aMEIIaeTCsl aTOMaMH TalloTeHOB, WK ankuwibHBIME Ci-C, Tpymmamu,
nnu ankokcuinbHbIMU C-C, rpynmamu;

3HAYOK * 0003HAYAET CTEPEOTCHHBIHN EHTP KOMIUIEKCHOTO coenuHenus ¢ hopmynoi (11I).

2. Cnoco6 momyuenust (6R,10R)-6,10,14-TpumernnnenTanekan-2-oHa MHOTOCTaJIUWHBIM CHHTE30M W3
6,10,14-TpumeTnnmenTaneka-S5,9-nueH-2-0Ha, CoNepKaniui CTaIum:

a) obecrreuenus cmecu (5SE,9E)-/(5E,97)-/(5Z,9E)-/ n (5Z,97)-6,10,14-TpumeTnnmnenTaaeka-S5,9-nueH-2-
OHa;

b) unguBuayansuoro Beiaenenus (SE,9E)- w/unu (5Z,92)-n3omepa 6,10,14-tpumerninnenTaneka-5,9-nueH-
2-0Ha U3 CMECH CTaJINH a);

C) aCUMMETPHYHON THAPOTEHH3ALNH C TOMOIIBI0 MOJIEKYJIIPHOI'O BOAOPOJa B IPUCYTCTBHH XHUPAILHOTO
KOMIUTEKca nupuauns ¢ noryderneM (6R,10R)-6,10,14-tpumernnnenTanexan-2-oHa,
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IJie XHpaIbHOE KOMIIEKCHOE COCMHEHNE HPUANS Ha CTAIUH C) SBISAETCS XUPAIBHBIM KOMIUIEKCHBIM CO-
enuHenueM upuust ¢ opmynoit (I111)

(1),

B KOTOpOii n paBHO 1, wnu 2, unu 3;

X' u X? He3aBHCHMBIM IPYT OT Apyra oOpa3oM MNpeCTABICHBI BOJOPOIHBIMU aTOMaMH, ankumoM Ci.,
nukinoankuiaoM Cs.;, amaMaHTHIOM, (eHUJIOM (HEeoOsI3aTeIbHO 3aMENICHHBIM OJHON-TpeMs alKHIbHBIMH C_s,
aMKOKCWIBHBIMHU C|_4, epdTopankuibHeiMUA C 4 TPYNIAMH W/WIA OJHUM-TISITHIO aTOMaMH TaJIOTeHa), OSH3HU-
nom, 1-HadTHIOM, 2-HadTHIIOM, 2-QypHUIIOM WK (heppOoLIEHUIIOM;

Z' u Z* He3aBHCHMBIM JPYT OT APyra oOpa3oM SIBISIOTCS BOJXOPOIHBIMH aTOMAMH, ATKMIBHEIME C s WK
ankokcribHbIME C_s TpymamMu win Z' u Z° BMecTe 0603HAYal0T MOCTHKOBYIO TPYIIIY, 00PAa3yOLIyIO 5- Ml 6-
YICHHOE KOJIBIIO;

Y~ sBisieTcss aHUOHOM, BBEIOPAHHBIM W3 TPYIINEI, cocTosmend u3 ranorenuna, PFg, SbF4, terpa(3,5-Ouc-
(rpudropmernn)penmn)oopara (BAry'), BF, ', nepdropuposannsix cyabdonaros F;C-SO;™ nmm FyCy-SO57; ClO4
, AI(OCFs)4’, AI(OC(CF3)3)4", N(SO,CF3);” N(SO,C4Fg)" m B(CFs)4;

R' npencrasnser H wiu CH; umu rpymy ¢ gopmysoit (IVa), umi (IVb), wmm (IVc)

‘
i I
' I
H |
| '

R? R*
(IVa) (IVb) (IVe)

RS
R R’
R Ri0

rae R? u R?, 06a, mpencrasnstor win H, wim ankunsnyio Ci-C4 IPYIITy, WIH TATOHIMPOBAHHYIO aTKHIIb-
Hyto C;-C, Tpymmy, Wix NpeJCTaBIsIOT IBYXBaJICHTHYIO TPYIITY, BMECTe 00pa3ys 6-4JIcHHOE IHKIoanudaTuyie-
CKO€ JJTU apOMaTH4eCKOE KOJBI0, KOTOPOE HEOOs3aTeIbHO 3aMEIIaeTCsl aTOMAMHU TaIOTCHOB, W aJTKUIEHBIMU
C,-C,4 rpynnamu, uim ankokcuibHbiMu C-Cy Tpynnamu;

R* u R’, 06a, mpencrasmstor win H, wmn ankmnpayio Ci-C4 PNy, WIH TaTOHINPOBAHHYIO ATKHIBHYIO
C,-C,4 rpymiry, WK ABYXBaJCHTHYIO TPYIITY, BMecTe 00pa3ys 6-1IeHHOE MUKJIoATH()ATHIECKOE WIIH apoMaTHYIe-
CKO€ KOJIBII0, KOTOPOE HEOoOs3aTeNbHO 3aMEIIaeTCsl aTOMaMH TajloTeHOB, WK ankuwibHBIME Ci-C, Tpymmamu,
nnu ankokcuinbHbIMU C;-C, rpynmamu;

kaxerit w3 RS, R” u R® npencrapiseT ankwibHyto Ci-C4 Tpynmy Wi TaJoOuINPOBaHHYIO alKWIbHYIO C-
C, rpymny;

R’ u R", 06a, nmpeacrapmsror win H, wmn ankuasayio Ci-C4 IpyIIIy, HIIM TaTOMARPOBAHHYIO ATKHIBHYIO
C;-C, rpymiry, win ABYXBaJICHTHYIO TPYIINY, BMECTE 00pa3ys 6-4JICHHOE NUKIOATH(ATUICCKOE WIH apoMaTHie-
CKOE€ KOIIBII0, KOTOPOE HEOOS3aTeIbHO 3aMEIaeTCs aTOMaMH TalloTeHOB, WK ankuwibHeIME Ci-C, Tpymmamu,
i ankokcwibHbIMU C;-C4 rpynmamu;

3HAYOK * 0003HAYAET CTEPEOTeHHBIH LIEHTP KOMIUIEKCHOTO coeanHeHus ¢ popmynoit (I11).

3. Crioco0 1o 1.1 wiy 2, OTIMYAIONIUICS TeM, YTO Tepes CTAANeH C) BBIIOJHIETCS CTaaus ¢,) 00pa3oBa-
HUs Ketamst m3omepa 6,10,14-tpumeTunmnenTtaneka-5,9,13-tpuen-2-ona umu 6,10, 14-TpumeTmimenTaaexa-5,9-
JTMeH-2-0Ha, BBIICNIEHHBIX Ha cTajuu b); W Ha cTaguu c) ketanb 6,10,14-Tpumernnmnenrtaaeka-5,9,13-Tpuen-2-
oHa wimu 6,10,14-TpuMeTnnnenTaneka-S5,9-1MeH-2-0Ha aCHMMETPHYHO THAPOTCHU3UPYETCS, a 3aTeM Iocie
ACUMMETPUYHONW THUIAPOTCHHU3AINH THIPOTCHU3UPOBAHHBIM KETalh THIAPOJU3yeTcs B KeToH, naBas (6R,10R)-
6,10,14-TpuMeTHnTIeHTaIeKaH-2-0H.

4. Croco0 1o Iro00My U3 MPEIIISCTBYIONINX MYHKTOB, OTIHYAIONIHIACA TeM, YTO aCHMMETPHUYHAS THIPO-
TCHU3AIUs Ha ATaIle C) IMPOUCXOANT B MPUCYTCTBUU JTOOABKH, KOTOpAsk BRIOMPACTCS W3 TPYIIIbI, COCTOSAMICH U3
OPTaHUYECKUX CYITH(OHOBBIX KHCIIOT, COJICH MEePEeXOTHBIX METAJUIOB OPraHHMYCCKUX CYIb(OHOBEIX KUCIIOT, al-
KOKCHJIOB METAJIIIOB, aIOMOKCAHOB, aIKMIMPOBAHHBIX aMOMOKcaHoB U B(R);.(0Z),,

rae v coorBerctByeT 0, 1, 2 nnu 3;

R o6o3nauaet F, ankunbhyro Ci¢, TaTOUANPOBAHHYIO anKWIbHYIO C|¢, APWIBHYIO WIN TaJIOUAUPOBAHHYIO
aApWIBHYIO TPYIILY;

Z o6o3nagaet F, ankmnpayto C, TATOMANPOBAHHYIO ANKIIBHYIO C| 4, QpUIBHYIO HIIN TaJIONANPOBAHHYIO
aApWIBHYIO TPYIILY.

5. Cnoco0 1o 1r000My U3 MPEIIECTBYIOMHNX ITyHKTOB, OTIMYAIOMIANCS TEM, YTO aCHMMETPHYIHAS THAPO-
TeHH3alHs Ha dTalle C) MPOUCXOANT B MPUCYTCTBHU JTOOABKH, KOTOpasi BEIOMPAETCS W3 TPYIIIBI, COCTOAIICH M3
TpuTOpMETAHCYTH(POHOBOH KHCIOTHI, alKWIAIOMOKCAHOB, B YaCTHOCTH METHJIATIOMOKCAaHa, JTHIAIIOMOKCA-
Ha, TeTpaalkokcuTuTaHaros, B(R);.)(OZ),; B yacTHOCTH Tpumsonponunabdopara, Tpuatuiabopana u BF;, npen-
MOYTHUTENBHO B popMme d¢upara BF;.
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6. Crroco0 1o mr000My U3 IPEAMICCTBYIOMIUX MYHKTOB, OTIIMYAIOIIUICS TEM, YTO Pa3lIecICHUEe H30MEPOB Ha
CTamuu b) BEIMOIHACTCS JUCTUILUISIHCH.

7. Cnoco0 1o 1.6, OTIMYAONTHICA TeM, YTO TaKash JUCTHIIISAINS BBIITOJHSICTCA B IPUCYTCTBUN KaTajm3a-
TOpa IHC/TPaHC-N30MEePU3AIIHL.

8. Croco6 1o JoboMy W3 IMPEeNIecTBYIONUX M. 1-6, OTINIAIOIIUNACS TEM, YTO OCTATOYHBIA U30MEp H30-
MepH3yeTCs ¢ TIOMOIIBIO KaTalan3aTopa IUC/TpaHC-U30MEpH3alui U 100aBIIeTCS K COOTBETCTBYIONIEH cMmecH
M30MEpOB, TIOTydaeMON Ha CTaIUH a).

9. Croco6 1o 1.1 uimu 2, OTIAMYaONUICS TeM, YTO XUPabHOE KOMIUIEKCHOE COSIMHEeHNE HPUAHs GOpMYy-
as1 (111), mpuMenseMoe Ha cTauy C) AT aCUMMETPUYHON THAPOT€HU3ALUH, IMEET

S-KOH(pUTYpAIHIO IPH CTEPEOTCHHOM IICHTpE, 0003HAYCHHOM 3HAYKOM *, B CIIydae, €CJId THAPOTCHU3AIHN
MOABEPTaeTCs (5E,9E)-6,10,14-tpumeTnnmnenraneka-5,9,13-tpueH-2-oH IR (5E,9E)-6,10,14-
TPUMETIIITICHTaACKA-S5,9-TUCH-2-0H, WU WX KCTAJIH; WIA

R-koH(Urypamnuio mpu cCTepeoreHHOM IEHTPE, 0003HAYCHHOM 3HAYKOM *, B CITydae, €CIIH THIPOTCHU3AINH
MOABEPTaeTCs (572,97)-6,10,14-tpumetnnmnenraneka-5,9,13-tpueH-2-oxn 1581051 (572,92)-6,10,14-
TpUMETHITICHTaIeKa-5,9-TueH-2-0H, U HX KETaJH.

10. Cnoco6 momyuenus (R,R)-m3odpurona ((3RS,7R,11R)-3,7,11,15-rerpamernunrekcanei-1-eH-3-01), co-
nepxammii crioco6 momydenus (6R,10R)-6,10,14-TpumernnmnenTanekan-2-oHa, KaKk OTMCHIBAETCS B CIOCO0€
COTJIACHO JIIOOOMY M3 MPEAMIECTBYIOMHMX . 1-9;

BCJIE] 32 KOTOPBIM CIEAYIOT CTaANu:

g) stunumupoBanus (6R,10R)-6,10,14-TpuMeTHineHTaeKaH-2-0Ha ¢ TIOMOINBIO ATHJIEHA B MPUCYTCTBUN
OCHOBHOTO BemecTBa ¢ nmoyuenueM (7R,11R)-3,7,11,15-terpamermirekcanen-1-uu-3-omna;

h) rugporenmzanuu (7R,11R)-3,7,11,15-TeTrpamermnrekcaen-1-nH-3-01a MOJEKYISIPHBIM BOJOPOJIOM B
NPUCYTCTBUH KaTanuzatopa Jluamnapa ¢ BerxonoM (R,R)-n3zoduromna.

11. Cmoco6 momyuenus (R,R)-m3odurona ((3RS,7R,11R)-3,7,11,15-TerpameTmrekcazaen-1-eH-3-01), co-
Jepkamuii criocod mosydenust (6R,10R)-6,10,14-TpumerninenTaaexan-2-oHa, KaK OIHCHIBAcTCS B criocobe
COTJIACHO JIIOOOMY M3 MPEAMIECTBYIOMHMX . 1-9;

BCJIE[ 32 KOTOPBIM CIIEAYET CTaaus:

h") Buammuposanus (6R,10R)-6,10,14-TpuMeTnimeHTagekaH-2-0Ha MOCPEACTBOM M00aBIeHUS BUHUIIOBOTO
peaktuBa ['punbsapa st noyuenns (R,R)-uzodpurona.

12. Cnoco6 momydennst coequHerus: hopmynsl (V), cogepxamuii crioco6 momydenus (6R,10R)-6,10,14-
TPUMETHIITICHTaIeKaH-2-0Ha, KaK OIMHMCHIBACTCS B CIIOCO0E COTIacHO JIIoOOMY M3 MPEANIECTBYIOMUX MIT. 1-9;

BCJIE/1 32 KOTOPBIM CIEAYIOT CTAIHUH:

g) srunuirpoBanus (6R,10R)-6,10,14-TpuMeTninenTagekad-2-0Ha ¢ MOMOILBIO ATUJIEHA B MPUCYTCTBUU
OCHOBHOTO BemecTBa ¢ moyuenueM (7R,11R)-3,7,11,15-terpamermirekcanen-1-un-3-omna;

h) rugporenmzanuu (7R,11R)-3,7,11,15-Terpamermnrekcaen-1-nH-3-01a MOJEKYISIPHBIM BOJOPOJIOM B
NPUCYTCTBHH KaTanuzaTopa Jlunmiapa ¢ BerxonoM (R,R)-n3oduromna;

m) koHaeHcanuu (R,R)-u3odurona c coenunennem dpopmynst (VI) ms nomydenns coenuHeHust GopMyItbl
(V), sBnstonierocst ©30MEPHOM CMEChIO ¢ TOUKH 3pEHHUS XHPATBHOCTH MPH IICHTPE, 0003HAYSHHOM 3HAYKOM #;

HO.

(V1)

IJIe 3HAYOK # MPEACTaBIsIeT CTEPEOTSHHBII LIEHTD.

13. Cnoco6 nonyuenust coepuHeHust popmyisl (V), comepkamuii cnocod momydenust (6R,10R)-6,10,14-
TPUMETHIIIICHTAICKaH-2-0Ha, KaK OIIMCBIBACTCS B CIIOCO0E COTIIACHO JII0OOMY M3 TIpeIIeCTBYONMX M. 1-9;

BCJIE/T 32 KOTOPBIM CJIETYIOT CTAANH:

h') BurnnmpoBanus (6R,10R)-6,10,14-TrpumeTnnmenraiexan-2-0Ha MOCPEACTBOM H00aBICHHST BUHUIOBOTO
peaktuBa ['punbspa st nomydenns (R,R)-uzodpurona;

m) xoHxeHcaruu (R,R)-m3odurona ¢ coemuaenrem dpopmyisl (V1) mis momydeHus: CoequHEHUS (OPMYITbI
(V), sBnstonierocst K30MEPHOI CMEChIO ¢ TOUKH 3pEHHUST XUPATBHOCTH MPH IICHTPE, 0003HAYSHHOM 3HAYKOM #;
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HO,

(V1)

OH

TJIc 3HAYOK # MPEJICTABIISICT CTEPEOTCHHBIH ICHTP.

14. Crioco6 nonyuenust coequnenust popmyist (V-A), copepxkanmii ciocob momydenust (6R,10R)-6,10,14-
TPUMETIIITICHTAICKaH-2-0Ha, KaK OMUCHIBACTCS B CIIOCOOE COTIIACHO JIFOOOMY M3 MPEIICCTBYONIHX it 1-9;

COTMPOBOXKIACMEBIH CTaIUIMU:

g) srunuinpoBanus (6R,10R)-6,10,14-TpuMeTninenTagekad-2-0Ha ¢ MOMOILBIO ATUJIEHA B MPUCYTCTBUU
OCHOBHOTO BemecTBa ¢ nmoyuenueM (7R,11R)-3,7,11,15-terpamermirekcanen-1-uu-3-omna;

h) rugporenmszaruu (7R,11R)-3,7,11,15-TeTpameTtmirekcaen-1-uH-3-01a MOJEKYJISIPHBIM BOJAOPOJIOM B
MIPUCYTCTBUH KaTayimzaropa Jlunmnapa ¢ Berxoaom (R,R)-m3odurona;

BCJIE] 32 YeM CIEAYIOT CTaIIH:

m) xoHxeHcaiuu (R,R)-m3odurona ¢ coemunenrem dpopmyisl (V1) mis monydeHus coequHEHUS (HOPMYITbI
(V), sBnstonierocs K30MEPHOI CMEChIO ¢ TOUKH 3pEHHUS XHPATBHOCTH MPH IICHTPE, 0003HAYSHHOM 3HAYKOM #;

HO.

TJIe 3HAYOK # MPEeJCTaBIsET CTEPEOTSHHBIN LIEHTD; U
n) BeIACNEHUS coequHeHus popmyisl (V-A) n3 nzoMepHoit cmecu Gpopmyis (V)

15. Crioco6 momydenust coemuueHust popmyisl (V-A), conepxamuii crioco6 momydenns (6R,10R)-6,10,14-
TPUMETHIITICHTaIeKaH-2-0Ha, KaK OIHMCHIBAETCS B CIIOc00€ COTIacHO JIIoOOMY U3 MPEANIECTBYIOMUX MIT. 1-9;

COMPOBOXKIAEMBIN CTaIUEH:

h') BurnnmpoBanus (6R,10R)-6,10,14-TrpumeTnimenraieKan-2-0Ha MOCPEACTBOM 100aBICHHST BUHUIOBOTO
peaxtuBa ['punbspa s nomydenus (R,R)-u3odpurona;

BCJIE[ 3a YeM CIEAYIOT CTaJuu:

m) koHaeHcauuu (R,R)-u3odurona c coenuaennem dpopmynst (VI) ms nomydenns coenuHeHus GopMyItbl
(V), siBistoIIerocst U30MEPHOM CMECHIO C TOUKH 3pEHUsI XMPaJIbHOCTH NPHU LEHTPE, 0003HAYCHHOM 3HAYKOM #;

HO.

(V1)

'OH

TJIe 3HAYOK # MPE/ICTABIISIET CTEPEOTEHHBIN IEHTP; U
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n) BeIAETIeHUs coenrHeHus popmynsl (V-A) u3 n3omepHoii cMecu popmyist (V)

(V-A).

16. ITIpumenenue crocoba cormacHo J00oMy u3 1. 1-10 1 cuHTe3a COeNMHEHUH WIH TPOMEKYTOUHBIX
MPOAYKTOB B OOJIACTH MPOU3BOICTBA BKYCOBBIX OOABOK M apOMATHYCCKUX BCIICCTB MU (hapMaleBTHUCCKUX
MPOAYKTOB, BATAMUHOB, IHIIEBBIX MTPOAYKTOB UJIH KOPMOB.

17. KoMmo3unus AJisi M3rOTOBJICHUS BKYCOBBIX TOOABOK M apOMATHYCCKHX BEIICCTB WM (DapMareBTHYC-
CKUX TPOJTYKTOB, BUTAMHUHOB, THIICBBIX MPOTYKTOB WM KOPMOB, COACPIKAIIasi 10 MEHBIICH Mepe OJIMH KeTallb

¢dopmyast (XII)
Q' @
o/ \o (XI0)
N o~

U 110 MEHBIIIEH Mepe OJHO XUPAITbHOE KOMIUIEKCHOE coetMHeHue upunust ¢ popmyaoit (111)

(),

B KOTOpO#i n paBHO 1, win 2, umu 3;

X' u X* He3aBHCHMBIM APYT OT ApPyra oOpa3oM MPEICTABICHB BOIOPOIHBIMHE aTOMaMH, ankuioM C.4,
ukoankmwioM Cs.;, agaMaHTIIOM, (peHWIOM (HeoOs3aTenbHO 3aMEIICHHBIM OJHOM-TpeMs anKWibHbIME Cj.s,
anKOKCWIbHBIMA Ci4, epPTopankmibHbIMU Ci4 TPYIIIAMA W/HIH OJHUM-IISITHIO aTOMaMH TajloTeHa), OCH3H-
nom, 1-HadTriom, 2-HadTrIIOM, 2-QypHIIOM WK (EeppOLICHHIOM;

7' v 77 He3aBHCHUMBIM JPYT OT APYyra o6pa3oM SBISIOTCA BOZOPOIHBIMH aTOMAMH, aTKMIBHBIMU C).s WITH
ankokcrnbHbIME C_s TpyIamMu win Z' u Z° BMecTe 0603HAYal0T MOCTHKOBYIO TPYIIY, 0OPa3yOIIyIO 5- HiH 6-
YIIEHHOE KOJIBIIO;

Y~ siBisieTcss aHMOHOM, BBIOpaHHBIM M3 TPYIIIBI, cocTosmier u3 raimorenuna, PFg, SbF4, terpa(3,5-6uc-
(tpudropmernn)pennn)dopara (BArr ), BF,, nepbropuposannsix cynbdonato F;C-SO3™ uimu FoCy-SO537; Cl0,4
» Al(OCgFs)y’, AI(OC(CF3)3)4’, N(SO,CF3),” N(SO2C4Fo)y” m B(CoFs)4;

R' npencrasmser H wmn CH; wim rpymmy ¢ gopmyioit (IVa), wm (IVD), wmm (IVc)

i R®, E R® i
R?, R*
(IVa) (IVb) (IVe)
-
R® RS
R’ R0

rae R? u R?, 06a, mpencrasnstor win H, wm ankunsnyio Ci-Cy FpyIIy, WIH TATOHIMPOBAHHYIO aTKHIIb-
Hyto C;-C, Tpymmy, WIix NpeJCTaBIsAIOT IBYXBaJICHTHYIO TPYIITY, BMECTe 00pa3ys 6-4JIcHHOE IHKIoanudaTuyie-
CKO€ HJTU apOMaTH4eCKOE KOJBI0, KOTOPOE HEOOs3aTeIbHO 3aMEIIacTCsl aTOMAMHU TalIOTCHOB, W aTKUIEHBIMU
C,-C,4 rpynmamu, iy ankokcuibHbIME C-Cy Tpynmamu;

R* u R’, 06a, mpencrapmstor win H, wmn ankunpayio C;-C4 PNy, WIH TaTOHINPOBAHHYIO ATKHIBHYIO
C,-C,4 rpyminy, Wi ABYXBaJCHTHYIO TPYIITY, BMecTe 00pa3ys 6-4ieHHOE MUKJIoATH()aTHIeCKOe WIIH apoMaTHYIe-
CKO€ KOJIBII0, KOTOPOE HEOoOS3aTeIbHO 3aMEIIaeTCsl aTOMaMH TalloTeHOB, WK ankwibHBIME Ci-C, Tpymmamu,
nnu ankokcuibHbIMU C-C, rpynmamu;

kaxerit m3 R, R” u R® npencrapiseT ankwibHyio C;-C, TPYIITy WM TAOUIUPOBAHHYIO alKHIBHYIO C) 4
rpynmny;

R’ u R, 06a, npencrapnsror umn H, nu ankuneryto Cy4 FPYIITY, HIX FaOMIUPOBAHHYIO ATKIIbHYIO C)-
C,4 Tpymiy, Wik ABYXBaJICHTHYIO TPYIITy, BMECTe 00pa3ys 6-4wiICHHOE MUKIOaTH(aTHIeCKOe WM apoMaTHde-
CKOE KOIIBI[0, KOTOPOE HEOOS3aTeIbHO 3aMEIIaeTCs aTOMaMH TalloTCHOB, WK ankuwibHeIME Ci-C, Tpymmamu,
win ankokcwibHbIMU C;-C4 rpynmamu;

3HAYOK * 0003HAYAET CTEPEOTeHHBIN LIEHTP KOMIUIEKCHOTO coeauHeHus ¢ popmynoit (I11).

18. Keranb popmysst (XII)

Q' @

I/ie BOJIHACTAs JIMHUA MPEACTaBISIeT YIIEpOA-YIJIEpOJHYIO CBsI3b, KOTOpasl CBsI3aHA C COCEAHEN yriepos-
YTIEPOTHON JBOMHOM CBSA3BIO TAKUM 00pa30M, YTO yKa3aHHAs yrIepOA-yTIepoaHas MBOWHAS CBSI3b UMEETCS B
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Z- nu6o B E-xondurypaunmy;
POA-YTIIEPOHYIO CBSI3b, THUO0 IBOWHYIO YIIIEPOI-YIIIEPOTHYIO CBS3b;

Q' u Q% MHAMBHIYaNbHO WIH 003, BMECTE 03HAYAIOT AlKHIbHYI rpymmy C,-Cjo WIH TaIOHIHpPOBAHHYIO
ankwibHyto Tpyrnmy Ci-Cjy wim ke BMecTe 00pa3yroT ankmieHoByto rpynny C,-Cg HIN IUKIOATKHICHOBYIO
rpymiy Cg-Cs;

3a HCKItoueHueM 2-meTuin-2-(4,8,12-rpumeruntpuneka-3,7,1 1-rpuen-1-un)-1,3-auokconana.

19. Keranb popmyns! (XX-C) umu (XX-D)

(XX-C)

00 OMHAPHYIO YTIEPOI-YTICPOTHYIO CBSA3b, TNO0 TBOMHYIO YIIIEPOA-YTIIEPOAHYIO CBS3H;
BOJIHMCTAsl JIMHUS TMPEACTABISET YIIIEPOI-YIJIEPOJHYIO CBS3b, KOTOpas CBsi3aHa C COCEAHEW OJIMHApHOMN

Z- nu6o B E-xoH(urypannm.
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