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Onuc BuHaxony

[aHnii BMHaxXig CTOCYeTbCA HOBMX 3amilleHux noxigHux 2,3,3a,4,9,9a-rekcarigpo-8-rigpokcun-1H-6en3s[fligony,
cnocoby X ofepxaHHsA Ta IXHbOro 3aCTOCYBaHHA SIK nikapcbkux 3acobis.
Y BMHaxoA4i NpoNoHYTLCA NOXigHi iHgony 3aranbHoi popmynu |

R? b
W

R

ne
X nosHavae npocTuii 3B'a3ok, -O-, C4-Cyankin, C4-Czankoken, -O-CHy-CHy-O- un -O-CHo-CHo-NH-,
R 03Hauae BogeHb, METUR, eTWM YK deHin,

R2 o3Havae BogeHb Y1 METUH,

R3 oaHavae BoAeHb, F, Cl, Br, rigpokcn- abo meTokeurpyny,

R* o3Hauae BofeHb, METUM YN €TUn,

R5 03Hauae BogeHb, MeTUR UK eTun,

R® o3Havae BogeHb, METU YK eTun,

R7 o3Hauae TpeT-6yTun, LMKMOrekcun

n o3Ha4ae uine 4yuncrio 0 un 1,

Y o3Ha4ae N abo CH,

Z o3Havyae O, NH um S,

R8 osHavae BofeHb, metun, F, Cl, Br un meTtokcurpyny,

R? oaHavae BoAeHb, meTtun, F, Cl, Br un meTtokcurpyny.

O6'ekToOM BMHaxody €, cepen iHWOro, OKpeMi CcTepeoisoMepu, IXHi CyMili, a TakoX BignoBigHi disionoriyHo
NPUAHATHI KNCIOTHO-8aMTUBHI COSMi 3 HEOPraHiYHMMK abo opraHidiHMMK Kncnotamm, Takumm, sk HClymn HBr.

O6'eKTOM BUHaxody € TaKoX eHaHTIOMepHi crnonyku i BignosigHi pauematu. Kpawmmm € BignoBigHi TpaHc-noxigHi.

[MponoHoBaHi cnonykn € HoBUMWU. 3 piBHA TexHiku Bigomi 1-(C 1-Cglankin-, (C4-Cg)ankenin-, BignosigHo
(C4-Cg)ankinin-2,3,3a,4,9,9a-rekcarigpo-1H-6en3[flingonn [WO 91/00856, CH. Lin Ta iH., J. Med. Chem, 1993,
36, 1069-1083]. Ui cnonykn matoTb BnactusocTi Dy- i 5-HT p-aroHicTiB i BUKOPUCTOBYIOTLCS ANA JiKyBaHHA pagy
NCMXIMHWX 3aXBOPKOBaHb, @ TaKOX 3aXBOPIOBaHb, MNOB'A3aHMX 3 OOMIHOM peyoBMH. OpHaK MNPONOHOBAHI 3rigHO 3
BUHaxXOOOM aparikin-, apwurokciankin-, ankokcu-, LMKNnoankinankineHi i 1-6yTunankinbHi cnonyku B uLux ny6nikauisax
He onucaHi.

BionorivHi BnacTueocTi

3 HMWHIWHBOrO piBHA TEXHiKM BiAOMO, WO BWKIMKaHI rinornikemieto, rinokciel, aHoKCielo, TpaBMaMn W ilemieto
YLIWKOIPKEHHS KMITUH | NOPYLUEHHA hYHKLIN 4YacTKOBO 3yMOBSIEHI NiOBULLEHO CUHANTUYHOK aKTUBHICTIO. 3 AOMNOMOro
cepil eKCNepUMEHTIB MOXHa NigTBEpaMTU, WO Taki FNOrniKeMiYHUA Ta TNOKCUYHUIA CTaHU CNPUYMHSAOTL MacoBy
Aenonsapusadilo ypaxkeHnx KriTUH. YHacnigok Takoi genonspuaalii y cBoto Yepry BigOyBaeTbCa NaToOreHHe 3poCTaHHs
PiBHA BHYTPILHBLOKMTITUHHOIO Kanblitlo, @ B HEPBOBMX TKaHWHaX OOOATKOBO BigOyBaeTbCsi MiABMLLEHE BUBINIbHEHHSI
aMiHOKMCIOT, WO BOSofiloTb yHKLielo 30ymKeHHs (aMiHOKMCNOT-30yaHUKIB). 3anexHui Big pisHMLi noTeHuianis
HaTpieBMI KaHan Bigirpae BupilanbHy ponb Y LbOMY Kackafi. ToMy 3a paxyHok horo 6rnokagn MoXHa nepeLukomkaTu
aenonapmuaauii KNiTWH, Yy pesynbTaTi 4Yoro 3HWXKYETbCA MOTIK KanblUilo 3aneXHUMW Big pisHWUI noTeHuianis
KarbLieBUMW KaHanamu i, BogHo4ac, Takox kaHanamu NMDA-peuenTopiB y HepBOBi TkaHUHWU. KpiM TOro, amMeHLLeHHs
NPUNANBY iOHIB HaTpilo B KNITUHY Nepelukomxae poboTi MexaHiamMy kanbLii/HaTpieBoro oOMiHy B 3BOPOTHOMY HamnpsiMKy
i HAOXOMKEHHIO B KNITUHY KanbLilo. SHUXKEHWA NpUNnuB iOHIB HATPilO B KNITUHY NepeLlukomXae Wwe W TpaHCnopToBi
rinyTaMmaTy, SKuA npautoe y 3BOPOTHOMY HanpsiMKy, a TakoX BUBINbHEHHI rmyTamarty [C. P. Taylor i B. S. Meldrum,
Trends Pharmacol. Sci., 16, 309-316 (1995); J. Urenjak i T. P. Obrenovitch, Am. Soc. Pharmacol. 48, 21-67 (1996)].

PosarnaHyTi cnonyku € 6rokatopamu 3aneHoro Bif pisHWLUi NoTeHuianiB HaTpieBoro kaHany. BoHn aBnsaioTe coboto
CMOMYKM, LLO KOHKYPEHTHO Y1 HEKOHKYPEHTHO BUTICHAIOTE GaTpaxoTokeuH (BTX) 3 Bucokoi adiHHicTio (Kj < 1000HM) i3
calTa 3B'A3yBaHHA B HaTpieBOMY KaHani. Taki Crnonyku XapakTepuayrTbCa "3anexHiCTio Big CnoXuBaHHS"
(use-dependency) npu 6rokagi HaTpieBuX KaHanie, To6TO ONsS 3B'A3yBaHHS CMOMYK 3 HATPIEBMM KaHarom HaTpiesi
KaHanM cno4aTky cnig aktmeyBaTW. MakcumanbHoi 6rokagn HaTpieBUX KaHariB MOXHa OOCArTU TifbkW Micnst iXHbOT
NMOBTOPHOT CTUMYNAUil. YHAcnigoKk LUbOro Cronykn MnepeBaxHO 3B'A3YI0OTbCA 3 TUMW HaTpieBUMM KaHanamu, Lo
aKTUBOBaHI CunbHile. 3aBAAKW LBOMY CMOMYyKM MatoTb 30aTHICTb BUSIBMSITM CBOK Ail0 MEPEBaKHO B TUX AiNAHKaX
opraHiamy, Wo nigaaHi NaTtonorivHin HagcTumynsui.

TecT-cucTeMOK AnA BU3HA4YeHHs OrnokyBanbHOI Ail Woao HaTtpieBoro kaHany € BTX-3B's3yBaHHA 3 HaATpieBUMM
kaHanom [S. W. Postma i W. A. Catteral, Mol. Pharmacol. 25, 219-227 (1984)], a Takox eKCnepumMeHTW Tuny
"nety-knamn” (gikcauis noTeHuiany), 3a 4ONOMOroOK AKX MOXHa BCTEHOBMTU, LIO CMOSMYKN 3a BMHAXOAOM OGNOKYOTb
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CTUMYSbOBAHUIA ENEKTPUYHOIO Hanpyro HaTpieBMIA kaHan "sanexHum Big 3actocyBaHHs" udumHoM [W. A. Catteral,
Trends Pharmacol. Sci., 8, 57-65 (1987)].

Kpim Toro, HeliposaxucHy Aito Cnosyk 3a BUHaxXo4OM MOXHa BU3Ha4UTK 3a 6rokagoto iHOyKoBaHOro BepaTpuaNHOM
BUBINbHeHHA rmmyTamaty [S. Villauneva, P. Frenz, Y. Dragnic, F. Orrego, Brain Res., 461., 377-380 (1988)].
BepatpuamH saBnse coboto TOKCUH, KM TPUMaE HAaTPIEBUA KaHamn MOCTIMHO Y BIAKPUTOMY CTaHi, WO CnpuynHsae
nigBULEHWI A NPUNNMB (OHIB HaTpito B KMiTMHY. Lleld noTik HaTpilo, Wo nepemMilaeTbca BULLEONUCAHUM KacKamoM,
CMPUYMHSIE NiOBULLEHE BUBINbHEHHS rMyTamaTty B HEPBOBIN TKaHWHi. CNonykn 3a BMHaxodoM € aHTaroHicTamu Liboro
BMBINbHEHHS rryTamary.

AHTUKOHBYNbCUBHI BIAcTUBOCTI CMOSYK 3@ BUHAXOAOM BU3HaYaloTb NO 3aXMCHIil Aii LWOAO KOHBYILCIW, BUKIMKAHMX
MakCUMMaribHO JONYCTUMUM eneKkTpoLLokoM, Yy aocnigax Ha muwax [M. A. Rogawski i R. J. Porter, Pharmacol. Rev. 42,
223-286 (1990)], a Hellpo3axmnCHi BNACTUBOCTI BU3Ha4aroTb NO 3axXWUCHIl Ail B gocninax 3 BukopuctaHHam MCAO-mogeni
Ha nautokax [U. Pschorn i A. J. Carter, J. Stroke Cerebrovascular Diseases, 6, 93-99 (1996)].

Kpim Toro, € gaHi npo Te, Wwo 6rokatop HaTpieBMX KaHamniB MOXe 3acTOCOBYBATUCA AN NiKyBaHHA LMKNOMPEHIi
(maHiakanbHo-genpecneHoro ncmxosy) [J. R. Calabrese, C. Bowden, M. J. Woyshville, Psychopharmacology: The
Fourth Generation of Progress (3a peg. D. E. Bloom i D. J. Kupfer), 1099-1111, New York, Bug-so Raven Press Ltd.].

TakMm 4YmHoMm, Byno BcTaHoBsneHo, wo 1,2,3,4,5,6-rekcarigpo-2,6-meTaH-3-6eH3asounH-10-onun 3aranbHOT popmynu
| MOXYTb 3aCTOCOBYBaTUCA NPU 3aXBOPIOBAHHAX, MPUYNHOO AKX € MOPYLUEHHS PyHKL N, 3yMOBeHe rinep3bymKeHHsIM.
[o HuX HanexaTb Taki xBopoOu, sk apuTMmil, cnasmu, cepueBi iWemii W iwemii ronoBHOrO MO3Ky, a TaKoX
HelpodereHepaTMBHI 3aXBOPIOBAHHSA PI3HOMO MOXOOXKEHHS, A0 SAKUX HanexaTb, 30Kpema, eninenTUYHWii cTaTyc,
rinornikemisi, rinoKcisi, aHOKCif, TpaBMW TOMOBHOMO MO3KY, HaOpAK TOMOBHOMO MO3KY, iHCYNbT FOMIOBHOMO MO3KY,
nepuHataneHa acdikcis, Gi4HMIA amioTpodivHMIA Ccknepos, xBopoba XaHTUHITOHAa, xBopoba ArnbureriMepa, xsopoba
MapkiHcoHa, UMKnodpeHis, FNOTOHIA, IH(APKT MioKapaa, NOPYLIEHHS CepLEBOro pUTMY, CTeHoKkapais, Goni pisHMX
BMAIB, BiANoBigHO Ao eTionorii, Taki, Hanpuknag, aK HoUMUenTUBHUIA Girb 3 NOpyLUeHHsIM 60oMboBMX peLenTopiB npu
HacTynHOMy npoxomkeHHi imnynecie y LIHC uu HeBponaTvyHui 6inb yHacnigok YywWKomKeHb nepudepuyHoi i
LUeHTparbHOI HepBOBOI cucTeMu (Hanpuknag, yHacnigok amnyTtauii, napannerii, onepisyBanbHoro nuwatw abo
fiabeTnyHOT noniHesponartii), 6oni, 3yMOBReHi yHKUIOHAaNbEHUMKN MOPYLUEHHSMW, Taki, Hanpuknag, §K MirpeHi,
BUKIMUKaHI NOpyLIEeHHAM perynauii cyauH, 6oni y cnuHi BHacnigok TiNECHUX YLKOAXKEHb, BKIHOYaKUM MCUXOCOMAaTUYHI
npowecu, Taki, Hanpuknag, K akTUBauis CMMNaTU4YHOrO HepBa B CTaHi CTpaxy, M'A30BWI cnasMm Npu emoLinHOMY
cTpeci. BignosigHo 0o UbOro 3a3Ha4eHi cnofyku NnpuaHaveHo Hacamnepen Ans 3aCTOCYBaHHS K MiCLLEBUX aHECTETUKIB.

Mpuknagn KOMNo3unLin

1. Tabnetkn Cknag:

aKTUBHa pevoBuHa 3a BUHaxodom 20Mac.4acTuH
CTeapuHOBa KACIoTa 6mac.4acTuH

BUHOrpaAHWiA LyKop 474mac.4acTHn

|3 3a3Ha4eHnX iHrpedieHTiB 3BUYaNHMM Cnocobom BUrOTOBMAOTL Tabnetkn no 500Mr. Y pasi notpedu Kinbkictb
aKTMBHOI PeYOoBUHM MOKHa 36inblUNTK abo 3MEHLIUTW i, BiONOBIAHO, MOXHA 3MIHUTU B TOW YM iHWWUKA GiK KiNbKicTb
BMHOIPagHoro LyKpy.

2. CynnoauTopii Cknag:

aKkTVBHa pevoBMHa 3a BUHaxogom 100mac.vacTuH
nakroaa y chopmi NOpPOLLIKY 45mac.qacTuH

onis kakao 1555mac.4acTuH

|3 3a3Ha4eHnX iHrpedieHTiB 3BMYaiHMM cnocobomM BUrOTOBMAOTL Cynno3nTopii Baroto 1,7r.

3. [HDY3IiNHI po34MHM

[MponoHOBaHY 3rigHO 3 BUHAXOOOM aKTUBHY PEYOBMHY Y (hapMaueBTUYHO edeKTUBHIN KiNbKOCTI 3a BigoMMMK
cnocobamun BBOAATb, Hanpuknag, y BigoMmi iHdy3ilHI disionoridHo NpURHATHI BUXIQHI po3dnHK, Hanpuknag y 5%-ui
PO34MH Kcunity abo MaHiTy.

4. MNopowkn gns iHranayii

MWKpPOHI30BaHOK MOPOLLKOBOK aKTUBHOK pPeYoBMHOKW (cnonyka dopmynun 1, poamip Yactok npubnusHo 0,5-7Mkm) y
KinbkocTi 5Mr, HeoOOB'A3KOBO 3 [OAABaHHAM MUKPOHI30BAHO! NaKTO3W, 3aMOBHIOTL TBEPAOXKENATUHHI Kancynu.
MopoLIOK pO3NOpOLLYIOTE 33 AOMNOMOMOK 3BUYaMHMX iHransaTopis, BiOOMWX, Hanpuknag, i3 3assku DE-A 3345722,
BKJTIOYEHOI B AAHWIA ONUC K MOCUaHHS.

Cnocobun ogepxaHHs

KntouoBUMKU crnonykamu B CUHTE3i € Hop-rekcarigpo-1H-6ens[flingonn (cnonyku 2a), nogaHi B gaHOMy OMNUCE Y
dopmi BignoBigHWX (-)-eHaHTioMepiB, a Takox crnonyku 3a i 3b.

Cxema |

(-)-2a 3a
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Cnonyky 2a ogepxytoTb 3a cnocobom, nogaHNM Ha cxemi 2.

Cxema 2

CuHTes cnonyk 3a i 3b apilicHioloTe aHaroriiHo fo cnocoby, onucaHoro B 3asBui WO 91/00356. CwuHTes
NpPOoINIOCTPOBAHO Ha cxemi 3.

Cxema 3

(+)»-6

+)-2a

3b
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ofepKaHHSAM NPOMiIXKHMUX cnonyk 11 Ta iX HacTYNHUM BiOHOBMEHHSIM abo NPSAMUM ankinyBaHHAM KMYOBMX CromnyK 23,
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HaCTYMHUM BiHOBIIEHHsAM. Ha cxeMi 4 Lo TeXHOOrilo NpoiNtoCcTpOBaHO Ha NpuUKnagi Kro4oBoi cnonyku (-)-2a.
Cxema 4

wﬂmneﬂm
H,

(]

)2x

A{OBHCHHX
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[loTiM NponoHoOBaHi 3rigHO 3 BUHAaxXO4OM CMOSTYKM MOXHa 6yne OTPUMATK periocenekTUBHO LWMNAXOM 3aMillleHHsA B

OeH3MHOOMBHIN YacTuHI CTPYKTYpKW. Ha cxemi 5 HaBeneHo BignoBigHUA npuknag ana cnonyku (-)-2b.
Cxema s

|HWI BapiaHTK 3giMcHEHHs cnocoby oueBUAHI Ana daxisus, BUXoasyn 3 gaHoro onucy. OgHak crnig 3asHa4vuTH, Wo
Ui npyknagu i BignoBigHi po3ainu onucy € inocTpaTMBHUMK | He 0OMeXyoTb 06Cary BuHaxoay.

Mpuknagn

Mpuknag 1

TpaHc-1-cpopmin-8-metokeun-3a, 4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[flinaon (5)

o cycnenasii 3 88,0r (0,66Mons) Tpuxnopuay antominito B 420Mn abCconoTHOrO ANXIIOPMETaHy Npu Temnepatypi B
iHTepBani 0 - 5°C «kpannamu npotaroMm  2roq  [0oOalTb  PO3YMH 60,17r  (0,22mons)
N-popmin-2-(2'-meTokcudbeHin)metTun-3,3-gumetun-4-metunex-ninepuanny  (4) 'y 200mn  gumxnopmertaHy. Cymiw
BUTPUMYLOTE npoTarom 3 rog npu 5°C Ons 3aBeplueHHst peakuii i noTiMm anuBatoTb Ha 800Mn nbogy. OpraHidHy dasy
BiOOKpEMNoTb, a BogHy ¢asy e ABidi ekcTparytoTb, BignosigHo, 250mn auxnopmetaHy. O6'eqHaHi opraHivHi dasn
cywaTb Hag MgSQOy i po34MHHUK BigraHsoTh Y BakyyMmi. 3anuviwok xpomartorpadpytoTe Ha cenikareni (500r cenikarento,
PO3YNHHUK: oL TOBUI edip). Y pesynbTaTi OLEPXYIOTb 36,0r (60%)
TpaHc-1-chopmin-8-metoken-3a,4,4-TpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs|[flingony (5) y dopmi onil.

Mpuknag 2

TpaHc-8-meTokeun-3a,4,4-Tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingon (6)

9,6r (35mmonis)  TpaHc-1-chopmin-8-meTokeu-3a,4,4-Tpumetun-2,3,3a,4,9,9a-rekcarigpo-1H-6en3s[flingony  (5)
PO34NHATE Y 75MOmn H-MponaHosny i 3miwyoTbe 3 25Mr KOHLUEHTpOBaHOI conaHoi kucnotu Ta 15mn Bogu. lMoTim
HarpiBaloTb NpoTArom 12rog 3i 3BOPOTHUM XOSOOMSBHUKOM, CMMPT BiraHalTb Y BakyyMmi i po3sogsate 800mn Bogwm.
OpuH pas ekctparytoTb 150Mn outoBoro edpipy (BiakuaaloTb), BogHy dasy NianyXxyloTb MOpoOKCUAOM HaTpilo i Tpudi
eKcTparyloTb ouToBMM edipom nopuismmu no 200mn. O6'egHaHi opraHidHi dasn cywatb Hag MgSO 4 i PO3UMHHMK
BigraHsl0Th y BaKyyMi. Y pesynbTari OAEPXKYIOTb 8,6r (100%)
TpaHc-8-meTokeun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6en3s[flingony (6) y dopmi onii.

Mpuknag 3

Manat (-)-1R-TpaHc-8-meTokcn-3a,4,4-TpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[flingony  ((-)6MA) i manaTt
(+)-1S-TpaHc-meToKkeK-3a,4,4-Tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony ((+)6MA)

8,6m (35mmoniB) TpaHc-8-meTokeu-3a,4,4-TpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[flingony (6) posynHstoThH
y 89Mn MeTaHomny i 3MiwylTb 3 po3duHoMm 8,5r (63mmoni) L-(-)-abny4Hoi kucrnotu B 85mn meTaHony. [MoTim
nepemilyoTb NPoTAroM 1rog nNpu KiIMHaTHIN Temnepatypi, BUunani Kpuctanu BiOOKPeMSIolTb BakyyM-dinbTpauieto i
nepekpucranizoBytoTs i3 200mn  meTaHony. Takum  wnaxom  ogepxywTts  4,8r  (35%) manarta

(-)-1R-TpaHc-8-meToken-3a,4,4-Tpumetun-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((-)6MA), t.,;, 214°C, [a]2D5 =
-42,5° (c = 1, meTaHon).

MaTKoBMIA PO3YUH KOHUEHTPYIOTb, NIANYyXYOTb KOHLEHTPOBaHUM amiakoMm i ABiYi eKCTparyloTb ouToBUM eddipom
nopuismMn no 200mn. O6'egHaHi opraHivHi ¢asn cywate Hag MgSO 4 i po3YMHHUK BigraHsloTb Y Bakyymi. [oTim 3
BUKOPUCTaHHAM D-(+)-a6ny4Hol KMCIoTH BUAINAIOTL ManaT
(+)-1S-TpaHc-8-meTokeun-3a,4,4-Tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((+)6MA).

Buxia: 3,51 (25%), t, 214°C, [a]ZD5 = +46,1° (c = 1, meTaHon).

Mpuknag 4

Fgpobpomig (-)-1R-TpaHc-8-rigpokeun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony ((-)2aBr)

4,8r (12,8mmons) manaty (-)-1R-TpaHc-8-meTtokcn-3a,4,4-TpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[flingony
((-)6MA) cnovaTtky 3a AOMNOMOrol KOHLEHTPOBAHOro aMiaky nepeBofdaTh Y BiflbHy OCHOBY. [10TiM 3MilwytoTb 3 8mn Boaum i
25mMn 62%-ro 6poMUCTOro BOAHIO i HarpiBaloTe NpoTAroM 3rof 3i 3BOPOTHUM XONOAUINBHUKOM. [TOTiM KOHLEHTPYIOTh Y
BaKyyMi, ocaf nepekpucTtanisoByBloThb i3 30MM aleToHy.

25
Buxia: 3,9r (98%), t, >250°C, [a]p = -68,4° (¢ = 1, meTaHon).

AHanoriyHo no npuknagy 4 OAepPXKYyTb rinpo6pomig,
(+)-1R-TpaHc-8-rippoken-3a,4,4-TpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHa|flingony ((+)2aBr).
3 Lieto MeTo BUKOPUCTOBYIOTb 19,3r (51Mmmonb) Manarty

(+)-1R-TpaHc-8-meToken-3a,4,4-TpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHal[f] iHgony ((+)6MA).

25
Buxia: 14,4r (91%), t,n >250°C, [a]D = +70,0° (c = 1, meTaHon).
Mpuknag 5
TpaHc-(x)-1-6eH3nn-8-meTokeun-2,3,3a, 4,9,9a-rekcarigpo-1H-6ens[flingon-2-oH (8a) i
7-
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yunc-(+)-1-6eHaunn-8-metokemn-2,3,3a,4,9,9a-rekcarigpo-1H-6eHz[f|iHgon-2-oH (8b)

3,6r (14,5mmonsa) meTtunosi edipn (£)-1,2,3,4-TeTparigpo-5-meTokcn-3-okco-2-HadTaniHoytoBol  kucnotn (7) i
7,8r (73mmoni) 6eHannamiHy poa4vnHsoTs Y 50Mn TI® i 50mMn meTtanony. MoTim oxonomxkytoTe Ao 0°C, nigkucnstoTb
oyrtoBoto kucrotoo go pH = 4,5 i nepewmiwytoTe npotarom 30xB. [licns uporo nepemiwytote 3 1,8r (29mmonis)
LiaHoGoporigpuay HaTpito i npoTaroMm 3 AHIB NepemillyoTb Npy KiMHaTHIA TemnepaTypi. Peakuito B CyMmilli NpUNMHSAIOTb
ponaBaHHsM 20%-01 HaTpOBOI NYrOBMHU, @ OpraHidHUA PO3YMHHKK BigraHsitoTe y BakyyMmi. [oTiM Tpudi ekcTparytoTb
anxnopMeTaHom nopuismmu no 150mn, ob'egHaHy opraHidHy ¢asy oguH pas NpOMUBalOTb HACUYEHUM PO3HMHOM
xriopugy Hatpito, cywatb Hag MgSO,, a po3dMHHUK BidraHsawTb y Bakyymi. Ocag xpomaTorpadyloTb Ha cernikareni
(npubnusHo 1000r cenikarento, outoBUi eddip/UnknorekcaH y cnieeigHoweHHi 1:1). Y pesynbTati opgepxytoTs 0,51
(10%) cnonyku 8a i 1,1r (25%) cnonyku 8b y dopmi onii.

Mpuknag 6

ymnc-(+)-1-6eHaunn-8-metoken-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingon (9b)

0,51r (13,4mmons) LiAlH4 nonepegHeo BBOgAThL ¥ 5Mn TI®, oxonogxytoTe Ao 0°C i kpannamu gogatoTb po3yunH 1,0r
(3,3mmons)  unc-(z)-1-6eHann-8-meToken-2,3,3a,4,9,9a-rekcarigpo-[fl-6eHs[m]iHgon-2-oHy (8b) y 20mn Tr®. Motim
npotarom Srof HarpiBatoTb 3i 3BOPOTHWM XONOOMIBHUKOM, OXONMOMAXKYKOTh 4O KIMHATHOI Temnepatypu i aMmilyoTb 3
100Mn HacKM4eHoro po34mnHy cynbdaty Hatpito. [icns Lboro Tpudi ekcTparyloTe oyToBUM edipoM nopuismu no 100mn,
o6'eqHaHy opraHiduHy cdasy cywaTte Hag MgSO,, a po3uMHHMK BigraHsloTb y Bakyymi. Ocapg cycneHayoTb y 15mn
MEeTaHOry, HEepO3YUHHI KOMMOHEHTM BIiOOKPEMIIOTb BakyyM-ginbTpauieto i PO3YMHHWUK BigraHalTb Yy Bakyymi. Y
pesynbTaTi ogepxytoTb 0,51 (52%) cnonykn 9b y dbopmi onil.

AHaroriyHo o npuknagy 6 ogepxylTb TpaHc-(x)-1-6eHann-8-metokcun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs|flingon
(9a).

3 uieto meTowo  BukopuctosytlTs  0,21r  (5,5mmong) LIAIH 4 i 0,5r (1,6mmong)  TpaHc-
(£)-1-6eH3nn-8-meTokemn-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs|flingon-2-oHy (8a).

Buxig: 0,4r (85%).

Mpuknag 7

umnc-(+)-8-metoken-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingon (10b)

1,71 (5,8mmons) uyuc-(x)-1-6eHann-8-metoken-2,3,3a,4,9,9a-rekcarigpo-1H-6en3[flingony (9b) posunHaoTs y
35mn meTaHony i rigpytoTb npu 20°C i Tucky BoaHio 56ap y npucytHocti 0,2r Pd/C (10%-ro). Yepes 5ron dinbTpytoTh
Ha cernikareri, a pO34YMHHUK BiAraHATb Y BakyyMmi. Y pesynbTati ogepxytoTs 1,2r (100%) cnonyku 10b y dhopmi onil.

AHarnoridHo o npuknagy 7 ogepXyTb TpaHc-(+)-8-meToken-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingon (10a).

3 Lieto MeTo BUKOPUCTOBYIOTb 0,47r (1,6mmons)
TpaHc-(+)-1-6eH3nn-8-meToken-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[flingony (9a). Y pesynbTtati opgepxytots  0,32r
(100%) cnonyku 10a y cdopmi onil.

Mpuknag 8

Figpobpomig umc-(x)-8-rigpoken-2,3,3a,4,9,9a-rekcarigpo-1H-6eHa|[flingony (3bBr)

0,55r (2,7mmona) umc-(+)-8-meTokeun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs|flingony (10b) pomatoTs go 6mn Boan i
12Mn KOHLEHTpoBaHO! GpOMUCTOBOAHEBOI KNCMOTH | HarpiBatoTb npoTsromMm 20rog 3i 3BOPOTHUM XONOAWSbHUKOM. TMoTiM
KOHLEHTPYIOTb Y BaKkyyMi, ocag Lie pas po3ynHsATs y 10MN eTaHony i pO34YMHHUK NOBTOPHO BiAraHAalTb Y Bakyymi. Y
pesynbTaTi ogepxytoTb 0,69r (95%) kiHueBoro npoaykTy y dopmi rigpobpomigy.

AHanoriyHo no npuknagy 8 OAEPXKYIOTb rinpobpomig,
TpaHc-(+)-8-rigpoken-2,3,3a,4,9,9a-rekcarigpo-1H-6en3[flingony (3aBr).
3 yieto MeTo BUKOPUCTOBYIOTb 0,32r (1,6mmons)

TpaHc-(+)-8-meTokeun-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingony (10a).

Buxig: 0,41r (95%).

Mpuknag 9

lgpoxnopug
(-)-(1R,2'R-TpaHc-1-(2'-6eH3nnokcun)nponin-8-rigpoken-3a,4,4-tpumetun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHa|flingony
((-)2bHCI)

4,651 (15mmoniB) (-)-1R-TpaHc-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6eH3|[flingony
((-)2aHBr) i 5,0r (39MMmoniB) TpieTunamiHy po3vmHATL Y 35Mn guxropmMeTaHy | Yepes 30xB kpannamu goaalTb po34nH
3,6r (18mmonis) xnopaHrigpmay (+)-R-2-6eHamnokcunponioHoBoi kucrotn B 10mMn guxnopmetaHy. [NpoTtsarom 2rog
nepemillyoTb NpK KIMHATHIA TemnepaTypi, amilyoTb 3 20Mn 2H. CONAHOI KUCNOTKU, a opraHivHy ¢asy BigoKpemniowTb.
MoTim opraHivHy dhasy cywats Hag MgSO, po3dMHHUK BiADINLTPOBYIOTL Mif BaKyyMOM, a 3arMLIOK PO3YNHAKTL Y 60Mn
TeTparigpodypaHy. Jo uboro posduHy gogatots 1,9r (50mmonis) LiAlH,, npn ubomy TemnepaTypa nigBuLLyETbCH OO0
35°C Tlicng BUTpUMyBaHHS npoTaroMm 1rogd amiwyoTb 3 20Mn 40%-ro po3yvnHy TapTpaTy aMoHito, opraHivyHy dasy
BiOOKpeMnIooTh | ABiYi ekcTparytoTb ouToBUM edpipoM nopuiamu no 100mn. O6'egHaHi opraHivHi thasu cywartb Hapg,
MgSOy4, a po34MHHKK BigdiNbTPOBYIOTL Nig BaKyyMOM. 3arnuLoK po3dnHatoTs y 50mn aueToHy i 3a gonomoroto edipHoi
CONSAHOT KNCIOTK OCamXyoTh rigpoxriopua. Kpuctanu BigokpemniooTs | NpOMUBalOTL aleTOHOM.

Buxia: 2,8r (45%), ty, 236°C, [a]ZD5 = (-)124,3° (c = 1, meTaHon).

AHaroriyHo npuknagy 9 ogepyloTb Taki CNosyKu:

rigpoxnopug
(-)-(1R,2'S)-TpaHc-1-(2'-6eH3unnoken)nponin-8-rigpokcn-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingon
y ((-)2cHCI):

3 Lieto MeTo BUKOPUCTOBYIOTb 5,9r (19mmoni.) rigpoGpomigy
(-)-1R-TpaHc-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((-)2aHBr) i 3,8r (19Mmonis)
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xropaHrigpugy (-)S-2-6eH31nokcMnponioHOBOT KACMOTH,

25
Buxig: 3,2r (40%), t,n >250°C, [a]p = (-)11,9° (¢ = 1, meTaHon);

rigpoxnopug
(+)-(18,2'S)-TpaHc-1-(2'-6eHaunnoken)nponin-8-rigpokcn-3a,4,4-tpumeTtnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|fliHgon
y ((+)2bHCI):

3 Lieto MEeTOo BUKOPUCTOBYIOTb 1,6r (5mmoniB) rigpoGpomigy
(+)-1R-TpaHc-rippokcn-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingony  ((+)2aBr) i 1,0r  (5Mmonis)

XropaHrigpuay (-)S-2-6eH3nIoKCMNPONIOHOBOT KUCMOTH,

Buxig: 1,3r (63%), thy 236°C, [a]ZD5 = (+) 124,8° (c = 1, meTaHon);

rigpoxnopug
(+)-(18,2'R)-TpaHc-1-(2'-6eHannokeun)nponin-8-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6en3s[flingon
y ((+)2cHCI):

3 Lieto MeTo BUKOPUCTOBYIOTb 1,6r (5mmoniB) rinpoGpomigy
(+)-1R-TpaHc-rinpokcn-3a,4,4-TpumeTun-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingony  ((+)2aBr) i  1,0r  (5Mmonis)
xrnopaHrigpugy (+)-R-2-6eH3nnokcunponioHoBoi KUCNOTH,

Buxig: 1,0r (48%), t,n >250°C, [a]zD5 = (+)12,7° (c = 1, meTaHon);

rigpoxropug
(+)-(11,2'S)-TpaHc-8-rigpokemn-1-(2'-meTokemn-2"-deHin)etnn-3a,4,4-tpumeTtnn-2,3,3a,4,9,9a-rekcarigpo- 1H-6eHsf]i
Hoony ((+)2dHCI):

3 Lieto MeTo BUKOPUCTOBYIOTb 1,6r (5mmoniB) rigpoGpomigy
(+)-1R-TpaHc-rinpokcn-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|[flingony  ((+)2aBr) i 0,9r  (5Mmonis)
xnopaHrigpuay (+)-S-2-MeTokcMdeHInoLToBOI KNCIOTH,

Buxig: 0,9r (45%), t,n >250°C, [a]zD5 = (+) 174,2° (c = 1, meTaHon);

rigpoxnopua(-)-(1R-TpaHc-8-rigpokcun-1-(2'-cpeHoken)etnn-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6eH3|[f]
iHgony((-)2eHClI):

3 Lieto MeTo BUKOPUCTOBYIOTb 1,6r (5mmoniB) rigpoGpomigy
(-)-1R-TpaHc-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((-)2aHBr) i 0,8r (6mmonis)
XnopaHrigpmay 2-heHOKCMOoLTOBOI KNCIOTH,

Buxig: 0,9r (46%), t,, 248°C, [a]2D5 = (-)69,3° (c = 1, meTaHonN);

rinpoxnopua(+)-(18)-TpaHc-8-rinpokcn-1-(2'-cbeHoken)etnn-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[f
lingony ((+)2eHCI):

3 Lieto MeTo BUKOPUCTOBYIOTb 1,6r (5mmoniB) rigpoGpomigy
(+)-1S-TpaHc-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((+)2aHBr) i 0,8r (6Mmonis)
XnopaHrigpmay 2-heHOKCMOLTOBOI KUCIOTH,

Buxig: 1,2r (62%), tyn254°C, [a]2D5 = (+)71,5° (c = 1, meTaHon);

okcanat TpaHc- (+)-8-rigpokcu-1-(2'-(2"-cpeHokem)eToken)etnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony (3e0OX):

3 uieto METO0 BUKOPUCTOBYIOTb 0,2r (0,74mmons) rinpo6pomigy
TpaHc(t)-8-rinpoken-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  (3aBr) i 0,2r (0,93mmons)  xropaHrigpugy
2-(2'-chpeHoKCKN)EeTOKCU)OLTOBOT KMCIOTKU, NPpU LibOMY OCHOBY NepeBodATb B OoKcanaTt 3a JOMoMorok edipHoi Wwasnesoi
KMcnoTu,

Buxig: 0,16r (65%), thn 181°C;

okcanat uuc-(+)-8-rippokcn-1-(2'-(2"-cpeHokecmn)etoken)etnn-2,3,3a,4,9,9a-rekcarigpo-1H-6en3s[flingony (3fOX):

3 uieto MEeTOo BUKOPUCTOBYIOTb 0,63r (2,3mmons) rinpo6pomigy
unc(x)-8-rigpoken-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  (3bHBr) i  0,5r  (2,6mmonsa)  xropaHrigpugy
2-(2'-chpeHOoKCN)eTOKCN)OLTOBI KUCIOTK, NPU LbOMY OCHOBY MepeBOAsATbL B oKcanaT 3a AOoMoMOorol edipHoi LaBneBoi
KMcnoTu,

Buxig:0,3r (33%), t,5176°C.

Mpuknag 10

ligpoxnopug
(+)-(18,2'S)-TpaHc-1-(2'(2",6"-aupTopbeHaunnoken)nponin-8-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-
Gena[flingony ((+) 2fHCI)

1,46r (4,7vimons) rinpoGpomigy
(+)-1R-TpaHc-rinpoken-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingony  ((+)2aHBr) i 1,0r (4,6mmons)
(-)-S-2-(2',6'-anthTopOEH3NNOKCH)NPONIOHOBOT  KACIOTU PO34MHSAOTL Y cymiwi 3 50mn TeTparigpodypaHy i 50mn
auxnopMeTaHy i amiwytote 3 0,8r 6eHsoTpiasony Ta 4mn etungiizonponinamivy. Motim gogatote 0,9 y TBTY
(tTeTpadpTopbopaTr O-(1H-6eHzoTpiazon-1-in)-N,N,N',N'-TeTpameTnnypoHito) i nepemiwyoTe nNpoTaroM 2rog npu
KIMHaTHIN Temnepatypi. [MOTiM PO3YMHHMK BiAraHa0Th Y BaKyyMi, 3anuviok amiwytoTe 3 100Mn edipy ouToBOI KMCHOTH
Ta ekcTparytoTb oguH pa3 100Mi Hacu4eHoro po3udnHy rigpokapboHaTy kanito i 100Mn 1H. pO34MHY COMSIHOI KMCMOTK
BignosigHo. OpraHivHy a3y cywatb Hag MgSO,, a po34MHHUK BigraHATb Y BaKyyMi. 3anullok po3dmHalTb Y 20mn
TeTparigpodypaHy i amiwytoTb 3 0,5r (13mmonie) LiAIH,. Jani sBuTpumytoTs npotgarom 1rog npu 50°C, amiwyioTb 3 50Mn
40%-ro po34uHy TapTpaTy amoHilo, OpraHidHy dasy BiOOKpeMIooTb i ABidi eKcTparytoTb oLToBMM edipom nopuiaMm no
100mn. O6'egHaHi opraHivHi dasu cywatb Hag MgSO,, a po3yYMHHMK BiAraHATb Y BakyyMi. 3anuLLoK po3vMHAIOTb Y
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50mn aueToHy i 3a pgonomorolo edipHOT COMAHOT KUCNOTU ocamxytoTb rigpoxropug. Kpuctanu BigokpemniowTb i
NPOMUBAIOTb aLETOHOM.

Buxia: 1,3r (63%), t,, 242°C, [a]ZD5 = (+)116,4° (c = 1, meTaHon).

AHarnoriyHo o npuknagy 10 ogepXyoTb Taki CNOonyKu:

rigpoxsnopua
(-)-(1R,2'S)-TpaHc-1-(2'(2",6"-aucpTopbeHaunnoken)nponin-8-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-
OeHns[FliHgony ((+)2gC17HCI):

3 yieto MEeTOto BUKOPUCTOBYIOTE 1,5r (4,7mmons) rinpo6pomigy
(-)-1R-TpaHc-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((-)2aBr) i 1,0r (4,6mmons)
(-)-S-2-(2',6'-anchTopPOEeH3NNOKCH)NPONIOHOBOI KUCIIOTH,

Buxig: 1,3r (63%), t,n 260°C, [a]ZD5 = (-)33,8° (c = 1, meTaHonN);

okcanat (1RS,2'S)-TpaHc-1-(2'-6eHannokcun)nponin-8-rigpokeun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[flingony (3cOX):

3 yieto MEeTOto BUKOPUCTOBYIOTb 0,2r (0,74mmons) rinpo6pomigy
TpaHc-(+)-8-rinpokecun-2,3,3a,4,9,9a-rekcarigpo-1H-6enas|[flingony (3aBr) i 0,13r (0,74mmons)
(-)-S-2-(6eH3UNOKCM)NPONIOHOBOT KUCIOTH, NPU LbOMY OCHOBY NepeBoaATh B oKcanaT 3a AOMNOMOrot egipHOl Waenesol
KMcnoTu,

Buxig: 0,13r (46%), t;, 193 °C;

okcanat (1RS,2'S)-ymnc-1-(2'-6eH3nnoken)nponin-8-rigpoken-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingony (3dOX):

3 Uyieto METO0 BUKOPUCTOBYIOTb 0,46r (1,7mmons) rinpo6pomigy
unc-(x)-8-rippoken-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony (3bHBIr) i 0,31r (1,7vmons)
(-)-S-(2-(6eH3MMoKCN)NPONIOHOBOI  KACMIOTU, MPW LbOMY OCHOBY NepeBOOATb B OKcanaT 3a Aomnomorok edipHol
LaBneBo| KNCIOTH,

Buxig: 0,25r (38%).

Mpuknag 11

lgpoxnopug (-)-(1R-TpaHc-8-rigpoken-1-(2'-(2"-cbeHoken)eToken)etun-3a,
4,4-tpumeTtnn-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs|flingony((-)2hHCI)

3,1r (10MmmoniB) rigpoGpomigy
(-)-1R-TpaHc-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((-)2aBr) i 2,2r (11mmonis)
2-(2-cbeHokcn)eTokcieTuUnXnopmay pos3uvmHaoTe Y 50mn gumetundgopmamiay (AM®), gogatoTe kataniTuYHy Kinbkictb Kl i
3r kapboHaTy HaTpito. Cymil HarpiBatoTe NpoTAroM 57rof 3i 3BOPOTHUM XONOAWUSBHUKOM. MOTiM BakyyM-dinbTpadieto
BiJOKPEMIIOIOTb HeopraHidHi comni i poO3YMHHWMK BiOgraHAalTb y BakyyMi. 3anuwok posuuHaTse Yy 100mn Bogw,
eKkcTparyloTb Tpudi oytoBUM edipom nopuismmn no 100mn i 06'egHaHi opraHivHi ekcTpakTu npoMuBaloTh We pas y 50mn
BoAM, cywatb Hag MgSOy,, a po34YMHHUK BigraHaoTb Yy BaKyyMmi. 3anuilok ginbTpyoTb Kpidb HEBENUKY cumikarenbHy
kornoHKy (25r cunikarento, 300mn ouToBoro edipy), PO34NHAOTE B aLeTOoHi i 3a 4ONOMOrol edipHOT COMsHOT KUCOTH
ocamXyloTb rigpoxropua.

25
Buxia: 3,3r (76%), ty, 186°C, [a]D = (-)72,1° (¢ = 1, meTaHon)
AHanoriyHo Ao npuknagy 11 ogepXyoTb Taki CNOonyKu:

rigpoxnopug
(+)-(18)-TpaHc-8-rigpokcun-1-(2-(2"-cheHokem)etoken)etun-3a,4,4-tpumeTnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|fliHgo
ny ((+)2hHCl):

3 Lieto METO BUKOPUCTOBYIOTb 3,1r (10mmoniB) rinpoGpomigy
(+)-1R-TpaHc-rinppokcn-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|[flingony  ((+)2aHBr) i 2,2r (11Mmmonis)

2-(2-chbeHoKcun)eToKken)eTunxnopuay,

Buxig: 3,2r (74%), thy 186°C, [a]ZD5 = (+)71,4° (c =1, meTaHon);

rigpoxsnopua
(+)-(18)-TpaHc-8-rigpokcun-1-(2'(2"-(8"-xiHoniHokcu)eToken)etun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6e
H3[flingony ((+)2iHCI):

3 uieto MEeTOto BUKOPUCTOBYIOTE 1,25r (4mmons) rinpo6pomigy
(+)-1R-TpaHc-rinpoken-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarinpo-1H-6ens|flingony  ((+)2aHBr) i 1,2r (4mmons)
2-(2'-(8"-xiHoniHoKcK)eToKeH)eTunxropnay,

25

Buxig: 0,8r (40%), t,y 167°C, [a]D = (+)44,2° (c = 1, meTaHon);

(-)-(1R-TpaHc-8-rinpokcun-1-(2-(2'-(8"'-xiHoniHOKCH)eToKCcK)
etun-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[flingon ((-)2i):

3 Uyieto METO0 BUKOPUCTOBYIOTb 1,25r (4 MOoTi) rigpoGpomigy
(-)-1R-TpaHc-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony ((-)2aBr) i 1,2r (4mmoni)
2-(2'-(8"-xiHoniHOKCM)eTOKCH)eTUNXNopMay, nNpu  UbOMY BiflbHa8 OCHOBA MNEpPeKpuUcTanisoBylOTb 3 OLTOBOrO
edipy/UmMKriorekcany,

Buxig: 0,7r (39%), t,, 163°C, [a]2D5 = (-)84,8° (c = 1, meTaHonN).

Mpuknag 12

ligpoxnopug
(H)-(1R)-TpaHc-1-(3-cbypaHin)meTun-8-rigpokcn-3a,4,4-tpumeTtnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony((+)2iHCI)

0,93r (4mmoni)  (+)-1R-TpaHc-rigpokeu-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((+)2a) i
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0,6mn (7,2mmons) dypaHinanegerigy posuvvHsAloTb y 10Mn MeTaHony, 3MillyloTb 3 MOSEKYNAPHUM CUTOM i
nepemillyoTb NPOTAroM 2rofd npv KiMHaTHIn Temnepatypi. MoTiM MonekynapHe cUTO BiAgInNbTPoBYIOTL | inbTpar
amiwytoTe 3 0,31r (5mmonis) yiaHoGoporigpuay HaTpito i 1,2Mn KpuxkaHoT oUToBOI KMCNOTW. CyMill 3anuwwiaoTb Ha Hid,
a noTiM 3miwytoTb 3 20Mn 4H. CONSAHOI KUCMOTK i KOHUEHTPYIOTb Y BakyyMi. 3anuloK po34nHAITL B aueToHi i 3a
AOMOMOroto edpipHOI CONAHOI KUCNOTU OcampKyloTb rigpoxriopua.

25
Buxia: 0,71 (50%), ty, >250°C, [a]D = (+)99,8° (c = 1, meTaHon).

AHanoriyHo no npuknagy 12 OAEPXYIOTb rigpoxnopug
(-)-(1R)-TpaHc-1-(3-dbypaHin)meTun-8-rigpokcn-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs|flingony  ((-)2iHCI).

3 Lieto MEeTOo BUKOPUCTOBYIOTb 0,93r (4mmoni)
(-)-1R-TpaHc-rigpokcun-3a,4,4-tpumetnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens[flingony  ((-)2a) i 0,6mn  (7,2mMmona)
dypaHinansgerigy.

Buxia: 0,71 (50%), t,, >250°C, [a]ZD5 = (-)102,3° (c = 1, meTaHon).

Mpuknag 13

ligpoxnopug
(-)-(1R,2'S)-TpaHc-1-(2'-6eHaunnoken)nponin-7-xrnop-8-rigpokcn-3a,4,4-tpumeTtnn-2,3,3a,4,9,9a-rekcarigpo-1H-6eH3|
flingony ((-)2IHCI) i rigpoxnopug

(-)-(1R,2'S)-TpaHc-1-(2'-6eH3unnoken)nponin-5-xrnop-8-rigpokcn-3a,4,4-tpumeTnn-2,3,3a,4,9,9a-rekcarigpo-1H-6eH3|
flingony((-)2kHCI)

1,0r (2,4mmons) rigpoxnopuay
(-)-(1R,2'S)-TpaHc-1-(2'-6eH3unnokcn)nponin-8-rigpokcn-3a,4,4-tpumeTtnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingon
y ((-)2cHCI) i 0,3r (2,5mmonsa) N-xnopcykumHimigy cycnenaytoTe y 20M KpuKaHoi OLUTOBOI KUCNOTK | nepeMiyoTb
npoTsiroMm 24rof npv KiMHaTHIN TemnepaTypi, Npu LbOMYy CYCMEH3isi NepexoAunTb y Po3yuH. MoTiM uer posyuH
KOHLEHTPYIOTb Yy BaKkyymi, 3anuwiok 3miwytoTe 3 100Mn kpwkaHoro 2H. HaTpoBOI SYFOBWHW i TpuWdi eKkcTparyioTb
CTPYLUYBAHHAM 3 OLTOBUM €gipoM, BUKOPUCTOBYHOUM Lopa3sy nopuii no 100mn. O6'egHaHi opraHivHi ¢asun cywartb Hag
MgSO, i po34MHHKK BiAraHaoTs y BakyyMi. [1oTiM ocag xpomaTorpadpyoTb Ha oKCUAi antomiHito (guxnopMmeTaH/MeTaHon
y cniBBigHoweHHi 19:1). BignosigHi dpakuii KOHUEHTPYIOTb, 3arMWOoK Po3YnHATE Y 15Mn aueToHy i 3a gonomoroto
ecblpH0| COMAHOT KNCNOTU OCamXyloTh rigpoxnopua. Y pesyneTtaTti ogepXyloTb 0 4r (87%) cnonykn (-)-2iHCI, t,; 218°C,

[a]D = (-)12,3° (c = 1,meTaHon), i 0,44r (41%) cnonyku (-)-2kHCI, t,, > 250°C [a]D =(-) 14,4° (c= 1, meTaHon).

AHanoriyHo no npuknagy 13 OAEPXYIOTb rigpoxnopug
(-)-(1R,2'R-TpaHc-1-(2'-6eH3nnoken)nponin-7-xnop-8-rinpokcn-3a,4,4-tpumeTtun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[f
linoony ((-)21HCI) i rigpoxnopua

(-)-(1R,2'R)-TpaHc-1-(2'-6eHannokcun)nponin-5-xnop-8-rigpokcun-3a,4,4-tpumetun-2,3,3a,4,9,9a-rekcarigpo-1H-6eHs[
flingony ((-)2mHCI).

3 yieto MeTo BUKOPUCTOBYIOTb 0,42r (1,0mmonb) rigpoxrnopugy
(-)-(1R,2'S)-TpaHc-1-(2'-6eH3unnoken)nponin-8-rigpokcn-3a,4,4-tpumeTnn-2,3,3a,4,9,9a-rekcarigpo-1H-6ens|flingon
y ((-)2cHCI) i 0,13r (1,1mmong) N-xropcykuuHimigy. Y pesynbtati ogepxytots 0,1r (22%) cnonyku (-)-21HCI), t 4

25 25
234°C, [a]p = (-)117,5° (c = 1, meTaHon), i 0,171 (38%) cnonyku (-)-2mHCI, t,, 252°C, [a]D =(-) 126,7° (c = 1, meTaHon).
3asaska DE 19834714.6, Ha nigcraBi AKoi NogaeTbCs KIMONOTaHHA MPo NpPIOpUTET 3a A4aHOK 3asBKOK, BKIOYEHa B
Ler onuc siKk NOCUNaHHs.

®opmyrna BMHaxony

1. MoxigHi ingony 3aranbHoi dopmynu 1

1
H. 2
L
n
N R1
Rs
R Rs R®

ne

X 03Ha4ae npocTuin 3B'A30kK, -O-, C4-Cyankin, Cq-Czankokeurpyny, -O-CH,-CHy-O- un -O-CHy-CH5-NH-,
R' 03Hauae BogeHb, MeTUR, €TWN YK deHin,

R2 o3Havae BofeHs abo MeTun,

R? o03Hayae BogeHb, F, Cl, Br, rigpoKCKU- YN MeToKCUrpyny,

R* 03Ha4ae BofeHb, METUM YK eTun,

R® 03Hauae BogeHb, MeTUM UK eTun,

R® o3Hauae BogeHb, MeTUM YK €T,

R7 o3Hadae TpeT-6yTun, LuKnorekcun,
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Crr OB &
A R R\ r?

n o3Ha4ae uine 4uncrno 0 un 1,

Y osHayae N umn CH,

Z osHavae O, NH um S,

R8 oaHavae BofeHb, metun, F, Cl, Br yn metokcurpyny,

R? o03Hayae BogeHb, Metun, F, Cl, Bruu MeToKcurpyny.

2. Cnonyku 3a n. 1, siKi BigpisHAIOTLCA TUM, O BOHW NpeacTaBneHi B TpaHCc-hopmMi.

3. Cnonyku 3a n. 1, ski BigpisHATLECA TUM, WO TX 3aCTOCOBYIOTL SIK NiKapCbKMiA 3aci6.

4. Cnonykmn 3a n. 1, ski BigpisHATbCA TWMM, WO X 3aCTOCOBYHOTb ANS BUFOTOBIEHHS NiKapCbkoro 3acoby,
npuaHadYeHoro Ans 3anobiraHHsA BMBINbHEHHIO rnMyTamMary.

5. Cnonykn 3a n. 4, aki  Bigpi3HAKTbLCA TUM, WO X 3aCTOCOBYIOTb ANS OOEpPXKaHHA nikapcokoro 3acoly,
Npu3Ha4YeHoro Ans niKyBaHHA apWuTMil, cnasmie, cepueBoi i MO3KOBO! iwemii, a Takoxk HelipogereHepaTUBHUX
3aXBOPHOBaHb.

6. Cnonykn 3a n. 4, aki Bigpi3HATbLCA TUM, WO X 3aCTOCOBYIOTb AN BMIOTOBMEHHS MNiKapcbkoro 3acoby,
npuaHadeHoro AnA IiKkyBaHHS eninenTUYHOro craTycy, Mnornikemii, rinokcii, aHoKCii, TpaBM rOMOBHOMO MO3KY,
HabpsiKiB rONIOBHOMO MO3KY, MO3KOBOMO iHCYNbTY, NepuHaTtanbHoi acikcil, amioTpodHOro nareparnbHOro Ckrepoay,
XBOpoOM XaHTUHITOHA, XBopobu Anblurelrimepa, xBopobu [MapkiHcoHa, uMknodpeHii, rinoToHii, iHdapkTy Miokapaa,
NopYyLUEHb CEpPLEBOrO PUTMY, CTEHOKaPAil, 60O pi3HOrO NOXOOXKEHHS, HacaMmnepen Ans NikyBaHHS HeBponaril.

7. Cnonyku 3a n. 3, AKi Bigpi3HAIOTLCA TUM, LLO X 3aCTOCOBYIOTb AS1A OOEPKaHHS MiCLLeBOro aHecTeTHKa.

8. ®dapmaueBTUYHA KOMMO3WLA, fKa BIiAPI3BHAETbLCA TWUM, WO BOHA MICTUTb Cnonyky 3a n. 1, a Takox i

BiONOBIAHI KNCNOTHO-aOUTWUBHI CONi | 3BMYaliHi 4ONOMIXKHI pe4OBUHM | HOCIH.
9. Cnocib ogepxaHHa cnonyk 3aransHoi hopMynuy 1, akuiA Bigpi3HAETbCA TUM, L0 aAyKT 3aranbHOi opMynn 2 Yu

3 niggalTb BigoMMMM criocobamy B3aemopii No atoMy asoTy 3 auusioBanibHUM areHToM, Y SIkoMy Y O3Hadae

3aMillyBaHy asoToM rpyny, sika BUNy4aeTbCs, 3 O4EPXKaHHSAM BigMnoBigHOrO MPOMIKHOIO NPOAYKTY 3aranbHoi opmMynu
11 3 HacTynHUM BiGHOBMEHHAM LbOro NMPOMDKHOTO MPOAYKTY 3a BidjoMuMM cnocobamu A0 BiANOBiQHOrO noxigHoro

iHOony 3aransbHol hopmMynn ]

0
H 0]
~ H\
o H /U\ ' O
Y~ TR -
_~N
RG
R R
2, Bign. 3 11

i HacamKiHeUb BUAINAIOTb NPOAYKT peakuil 3aransHoi dopmynm 1.
10. Cnocib ogepxaHHs cnoryk 3aranbHoi dopmynn 1, AKMA BiAPISHAETBCA TUM, WO afayKT 3aranbHoi opmynn o
4 3 nigoalTb BiQOMMMM cnocobGamu B3aemogii No aTomy asoTy 3 arkinyBarbHUM areHToM, y sikomy Z o3Haqae

3aMilLyBaHy a3oToM rpyny, sika BUSyYaeTbes,

H\
0 ” SR H.
/ /\. \
) T CLr
R® R®
R B R
2, 8ign. 3 (-)-2x

i HacamKiHelb BMAINSAITL NPOAYKT peakuil 3aransHoi dopmynu 1.
11. Cnocib opgepxaHHA cnonyk 3aranbHoi dopmynu 1, SKUid BiAPI3HAETbCA TUM, WO agyKT 3aranbHoi dopmynn 2
4n 3 nigaalTb B3aemMogil No atomMy asoTy 3 anbAeridioM 3 ofepkaHHsM BignoBiAHOrO NPOMIXKHOIO NPoAyKTY 3aranbHol

dopmynun 12
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3 HacTynHUM BIAHOBNEHHAM UbOro MpPOMPKHOIMO npoAykTy 3a BIAOMUMU cnocobamn [0 BignoeigHoro KIHUEeBOro

NPOAYKTY 3ararnbHoi opMynun 1, AKWUIA NOTIM BUAINAOTb.

OdbiliiHnii GroneteHb "lMpomucnoaBa BracHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
75 Mikpocxem", 2004, N 8, 15.08.2004. [epxaBHMI AenapTamMeHT iHTenekTyanbHoi BnacHocTi MiHicTepcTBa oOCBITK i
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