2420-229508EA/012
2~ (IMPUOMH-2-MIIAMMEO) ~IMPUAO [2, 3-d] NMPYMUINH -7 -OHEH

OnvcaHue
Hacrosmee uzobperTeHue OTHOCUTCS K 3aMelle HHEIM
2-aMMHONMPUIOMHAM, KOTOpBE ABJIATCA CUJIb HEIMU MHTUBUTOPaMm

LMKIMH-3aBMCMMONM kMHas3b 4. CoemMHeHMS MO HaCTOAweMy M306peTeHMOo
ABJIATCA  [IOJIe3HBIMM  IJIA  JIeYEeHUA  BOCHNAJEHMS U KJIeTOYHO-
nposmoepaTMBHEX 3a00JieBaHU, TaKMUX KakK pPak UM pPecTeHOos.

IMKIMH-3aBUCUMEIE KMHa3H WU pOOCTBEHHLIE CepuH/ TpeoHMUH
NPOTEMHKMHA 3H ABJAITCA BaXHHEMM KJI€ TOYHEIMMA bepMeHTaMu,
BHIMNOJIHAKWMMKY  BaXHYK  QYHKUMIO B  peryJuMpoBaHuUM  OeJIEHUS U
npoymbpepaunm KJETOK. KaTamuMTuuecKMe enaMHMUL LUMKJIMH-3aBUCHMEIX
KMHa3 akKTUBMPYITCS PeryJIATOPHEMM CyObeOMHMLAaMM, WIBECTHBMU Kak
UVMKJIMHEL. BEUIO MIOEHTUOUMUMPOBAHO, NO MeHbLel Mepe, 16 LUKIMHOB
MITE€KONUT alolx (Johnson D.G. and Walker C.L., Annu. Rev.
Pharmacol. Toxicol. 1999-39:295-312). LukjauH B/cdkl, UmknauH
A/cdk2, Uuknmue E/cdk2, UuxknmuH  D/cdk4, Uk D/Cdké u,
BO3MOXHO, HpyrMe rerepoamMeps, Brxiouas Cdk3 wu Cdk7, sBagworcs
BaXHBMM DPETryJIATOPaMM PasBUTUA KJIETOYWHOTO LMKJIA. JJONOJHUTEbHEE
byHKUMM Inxmmua/Cdk reTepoarMepoB BKJIOYAIOT peryasaumo
TpaHCkpunumu, penapauuo JIHK, mmddpepenHumaumo m anontoz (Morgan
D.O., Annu. Rev. Cell. Dev. Biol. 1997; 13261-13291).

[loBeIeHHasA AKTMBHOCTbL MWMJIM BpPEMEHHas aHOoMaJibHAas aKTUBAaLMS
UMKIIMH=3aBUCYMBIX KMHa3, Kak OHJIO MOKa3aHO, NPUBOOAT K pPa3BUTHIO
onyxoJjier y uejyioBeka (Sherr C.J., Science 1996;274:1672-1677) .
JefiCTBUTEeNbHO, pasBUTHE ONyxXoJiei Y dYejoBeka OOBRYHO CBSA3aHO C
VISME@HEeHUsMN, npoucxomsaummm Jmbo B cammux 6Genkax Cdk, ambo B ux
perynaropax (Cordon-Cardo C., Am. J. Pathol. 1995; 147:545-560;
Karp J. E. and Broder S., Nat. Med. 1995;1:309-320; Hall M.et
al., Adv. Cancer Res. 1996; 68:67-108). IpuponHele GeJKOBLE
MHrMouTope Cdk, Takme kak plé u p27, BHSBHBAKT MHIMOUpOBaHue in
Vitro pocTa B KJETOYHHX JIMHMAX paka Jnerkux (Kamb A., Curr. Top.
Microbiol. Immunol. 1998; 227:139-148).

Murnburopsl Cdk, npencraeasiomme co6oil HeBosbume MOJIEKYJIH,

TaKXxe MOTYyT ncrnoJib30BaTbLCA B JIedeHUn CepnedYHO-COCYOUCTHX



3abosieBaHMit, TaKMX KaK pPEeCTEHO3 M aTepoCKIepo3, U IOPYyTUX
COCYIOMCTHX PacCTPOMCTB, BO3HMKAKIMUX U3-3a abeppaHTHON KJIETOYHOM
npoymmbpepaumn. Iponmudpepaums ruadkux MBUL, COCYIOB U TUIepIJiazusd
BHYTPEeHHEel OOOJIOUKM COCyHOB nocJie OaJUJIOHHOM  aHI'MONJIaCTUKU
MHIUBUpPYIOTCS CBEpXSKCIIpeccuen Benka p21, ABJIAOILETroCH
MHTMOMTOPOM UMKIMH-3aBUCHMMOM kMHa3w (Chang M.W. et al., J.
Clin, Invest., 1995; 96:2260; Yang Z-Y. et al., Proc. Natl.
Acad.Sci. (USA) 1996; 93:9905. Kpome Toro, wuHruturop cdk2
nypmuHa CVT-313 (Ki = 95 HM) o6ecneuuBan Oosee uem 80%
MHIUMOMpOBaHue obpas30oBaHMs HEOMHTMMH y KpuC (Brooks E.E. et al.,
J. Biol. Chem. 1997:29207-29211).

Muruburopu Cdk MOXHO MCrOJIb3OBaThH HOJA JIeUeHUS 3aboJieBaHMiI,
BEI3BAHHEIX pPAa3JIMYHBIMM  MHOMUMDYOUMMM areHTaMuM, B TOM 4KCIe
rpubkKamy, [POTO3OMHEMUM nNapasuTaMM, TakuMuM kKak Plasmiodium
falciparum, wu JHK wu PHK BupychH. Hanpumep, UMKJIMH-3aBUCHUMEIE
KMHasH TpelbyloTca A peruyiMKkaumMmM BUPYCOB IMOCJe MHOEeKUMM BUPYCOM
npocroro repneca (HSV) (Schang L.M. et al., J. Virol. 1998;
72:5626), wun wussecTHo, uTo Cdk TIOMONIOTM UTPAKT BaXHYIO poJiE B
OpOXKaX .

CeJleKTUBHEE UHTUOUTOPH Cdk MOXHO MCNOJIb30BaATH nJis
YMEeHbUIEHUS 3bdekTOB PasIMYHEX ayTOMMMYHHKIX paccTponCTE.
XpoHMYECKOEe BoOCHa/MTeJlbHOe 3aboseBaHMe, TaKoe KaK peBMaTOUIHBI
apTpuUT XapakTepusyercs Tunepriasmnen CUMHOBMAJIbHOM TKaHW;
MHIMOMpOBaHMe MNposmbpepauuyt CHUHOBMAJIBHOM TKaHM IOJKHO CBOIUTH K
MUHMMYMY  BOCIaJIeHMe M [penoTBpallaTb OeCTPYyKUMIO CYCTaBOB.
Skcnpeccus MHTUBUTOPA Cdk Besika ple, B CUHOBMAJbHHIX
pnbpobnacrax ycunmsBaeT mHrubupomaHue (Taniguchi K. et al., Nat.
Med. 1999;5:760-767). TakumMm xe o6pasoM, B MOIENM apTPMUTa KPHCH
BOCManeHue CyCTaBOB CYNECTBEHHO MHI'MOMPOBAJIOCH Npu ob6paboTke
aKcnpeccupyioumM plé aneHoBupycoM. MWHTMOMTOpH Cdk MOTYT OHTH
sbdbekTUBHEMM [IPOTUB IpyITUux KJIeTOYHO-NpoJsmbpepa TUBHHX
paccTpoMCTs, BKJIOUa s ricopuas (xapakTepusynoumMmncs
runepnpoampepaumen KepaTMHOUUTOB), TJIOMEPYJIOHEOPUT M BOJIUAHKY .

HexoTopre wuHruturops Cdk MOTyT OHTE I[OJE€3HEMM B KadecCTBe
XMMMOBAWMTHEIX CPeHCTB BCJIEACTBME MX CHOCOGHOCTM MHIMOUPOBATH

NpOrpeccHMio  KJIETOYHOTO LMKJAa HOPMaJIbHEX HeTPaHCHOPMUPOBAHHEIX
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kierok (Chen et al. J. Natl. Cancer Institute, 2000; 92:1999-
2008) . IpenBapuTesbHOE JieYeHME DPAKOBHX MNALMEHTOB MHIUOUTOPOM
Cdk nmo npuMMeHeHMA LUTOTOKCUUECKMX CPeICTB MOXEeT CHU3UTHb
notouHule sbdpexTH, OOHUHO CBA3AHHHE C XuUMMOTepamnueii. HopMmasbHO
nposmpeprpymoume TKaHM 3BalMileHH OT HMTOTOKCHMYECKMX 3bdekToB mnpu
OeACTBMU CeJIEKTUBHOTO MHIUbGuTopa Cdk.

[Ilpu ob6zope crareit, [IOCBAMEHHHX  HeBOJbWMM  MOJIEKYJIaM,
ABNAOIMMUCS MHTMOUTOPAMM LUMKIMH-3aBMCMMEIX KUHA3, OwUla OTMEuYeHa
TPYIOHOCTb noeHTubmraumum coenuHeHu, KOTOpHIe MHIUOUDPYIOT
crneuupmueckue Oenku Cdk, 6e3 MHIUOMPOBAHMA [PU BTOM HOPYTUX
pepmenToB. TaxkumMm oBpas3oM, He CMOTPS HA MX [NOTEHUMANLHYIO
BO3MOXHOCTbL  JIedeHMS  pasJMUHHX  3a6oneBaHu, HM  OIOMH U3
uHTUOBUTOPOB Cdk mO Ccux nop He OwUT OOOGpPeH IJId KOMMEPYECKOTO
ucnonbs3oBauua (Fischer, P. M., Curr. Opin. Drug Discovery 2001,
4, 623-634; Fry, D. W. & Garrett, M. D. Curr. Opin. Oncologic,
Endocrine & Metabolic Invest. 2000, 2, 40-59; Webster, K. R. &
Kimball, D. Emerging Drugs 2000, 5, 45-59; Sielecki, T. M. et
al. J. Med. Chem. 2000, 43, 1-18.).

Hacrosmee uzobpereHue obecrieumBaeT coelMHeHMA GopMyss I:

roe:

NyHKTUPHAS JIMHMA O3HadaeT HeoBA3aTesJIbHYK CBA3b,

Xl, X2ux®s KaxOgoM cCJiydae He3aBUCUMO BHOpaHH M3 BOOOpona,
rajoreHa, Ci—-Ceankuia, Ci-CeranoreHankmna, C,-Cgankokcu,
Ci-Csanxoxcuankumna, CN, NO;, OR’, NR°R®, CO,R®, COR®, S(0).R®,
CONR®R®, NR°COR®, NR®SO,R®, SO,NR°R® m P(O) (OR®) (OR®); mpu ycmomuu,
yTO, I10 MeHblle}l Mepe, OOMH U3 Xl, X2 n x3 OOJIKeH IIpencTaBJIAThH
BOIOPON;

n = 0-2;



R! B kaxmom cnyyae He3aBUCUMO I[IpencTabBjigseT cobBoil BoORopon,
ranoreH, Ci-Ceankumy, Ci-CgrajioreHankmi, C;-C¢IMOPOKCUANIKMIT WJIU
C3-C7UMKIJIOATIKUI ;

R?* u R' HezaBucumo BEHIOpaHe U3 BOJOpPOZA, raJjioresa,
Ci-Cgankmna, Cz-Cruuknoankuia, C;-Cgankokcu, Cij-CgallKOKCHMaNKUIA,
C1-Cg raJjioreHankuia, Ci1—-Cq TPUIOPOKCHATIKMIIA, Co-CgankeHuma,
Co-CgasikMHMIA, HUTPpUIA, HUTPO, OR5, SRS, NRSRG, N(O)RSRG,

P(0) (OR®) (OR®), (CR°R®)mNR’R®, COR®, (CR'R®),C(O)R’7, CO,R®, CONR°RS,

C (O)NR>SO,R®, NR°SO,RS, C (O) NR®0ORS®, S (0) 4R3, SO,NR’R®,
P (0) (OR?) (OR®), (CR®R®) 4P (0) (OR”) (OR®), (CR®R®) p-apui,
(CR®R®) y-reTepoapu, -T (CHz) xQR®, -C(0) T (CHz) uQR?,

NR’C(O) T (CHz) nQR® u -CR°=CR®C (0)R’; wmum

R' m R® MoTyT oGpasoBHBATb 3-7-UJIEHHYIO KapOoUMKINYECKYIO
rpynny, NPenrnouYTMTEsSbHO 5-6 UNeHHY©, IpM 3TOM IO YEeTHpPexX M3 HUX
MOTYT Heo0A3aTeNlbHO OHTb 3aMelleHHBEIMM TI'eTEepPOaTOMOM, He3aBUCHUMO
BEHIOpaHbBIM M3 KMUCJIOpoda, Cepe M as30Ta, M TIhOe KapOoUMKIMYecKas
Tpyrna fABJIAETCA He3aMelleHHOM WM 3aMeleHa OOHOM, IOBYMA WM

TpeMsa TpynnaMy, He3aBUCUMO BbIGpaHHbIMM n3 TrajJjioreHa, I'MIpOKCH,

UOpOKCHAaJIkKM1Ia, HuUTpwia, HU3Wero Ci1—-Cgankuia, HU3WETo
C,-Cgankokcu, ankokcukapbonmia, ankunkapboHuna,
ANKMUIKApPpOOHWIIaMMHO, aMMHOA&JIKKIIA, TpudpTOpPMETUNA,

N-rmopokcuaneramMmuna, TpudToOpMeTHANKMIIAa, aMMHO, M MOHO- WM
miankunaMmao, (CHz)aC{O)NR’R® u O (CHz) oC (0) OR?, npu YyCJIOBUM, UYTO
B KapOOLUMKJ/MUYECKOM KOJIblie MMEEeTCA, [0 MeHbllell Mepe, OIMH aToM
yIJyepoma u qu B CJjlydae, KorjJa MMEITCSH OBa WM 6GoJiblle KOJbleBHX
aTOMOB KMCJIOpoZa, 9STM KOJbLEBHE aTOME KUCJIOpOIa He ABJAITCSH
CMeXHBMM OPYyT C IOPYyIOM;

T npencrasjseTr coboit O, S, NR’, N(0)R’, NR'R®W mmm CR’R®;

Q npexncrasnser coGoit O, S, NR’, N(O)R’, NR'R®W, CO,,
O (CH;) n—reTepoapui, O(CHﬂuS(O)nR% (CH2) —-reTepoapun WIn
3-7-uneHHY® KApOOLMKIMYECKY TpPynny, [OpU 3TOM OO YeTHpexX
KOJIb L€ BHIX aTOMOB HeoBs3aTesbHO ABJIAIOTCSA reTepoaToMaMM,
He3aBMCMMO BHOpPaHHEMM M3 KMCJIOpOLa, CEephH M asoTa, NpU YCJOBUM,
4TO B KapOOUMKIMUECKOM KOJIbLE MMeeTCsl, I[10 MeHbllell Mepe, OIMH
aToM yrjepola M dYTO B CJiydYae, Korga MMETCH OBa WIM OoJblie

KONBbLUEBEX 4aTOMOB KUCJIOpPOIa, 39TU KOJIbLUEBEHE aTOMH KUCJIOpoda He



ABJIAKTCA CMEeXHEIMM Opyrr C OpyTroM, Ioe KaPGOI.U/IKJ'II/I‘—IeCKaFI Irpynna

ABJIAETCA Hes3aMeleHOM MaM =BaMelleHa OIOHOM, HOBYyMS WM TpeMmsa
Tpynnamm, He3aBMCUMO BHIOpaHHBEMU us raJyioreHa, TUIOPOKCH,
TUMIOpoKCcHuaJsKuia, HU3Wero ankumna, HM3WeIro aJIKOKCH,
alKokcukapboHua, ankuiakapBoHuia, aNKUIKapBOHNITaMNHO,
aMMHoaJIku1ia, Tpudropmerua, N-mpopokcuaueTamMmiua,

TpudTOpMETHUIIAJIKMIIA, aMMHO M MOHO- MM OMANKUIIAMMHO;

W npelacraeiaeT cobon aHUoH, BHOpaHHRIN us TpYIIH,
BKRJIOUAKLIEN xXJjopul, OGpoMun, TpudTOopaueTaT M TPUSTUIIAMMOHMIA;

m = 0-6;

R* u omuu us X!, X% u x° MOI'YT OpasoOBHIBATE apoMaTUdeCKoe
KOJILUO, coOepxallee OO0 TPeX TI'eTepoaTOMOB, HE3aBUCKMO BHOpPaHHHX
M3 KuUcCJopoIa, CepH M asora, ¥ HeoOA3aTesJIbHO 3aMelleHHoOe B
KoJM4YecTBe OO0 4 TIpynn, HesaBUMCUMMO BHOpaHHHX M3 TIajloreHa,
TMOPOKCHM, TIUIPOKCHAJIKMIIA, HU3WEeIo aJikujla, HU3MLero allkoKCH,
ankorkcuxkapbonuna, ankuiakapboHuma, aJIKMJIKapOOHUIIaMUHO,
aMMHOAJIKUIA, aMMHOANKUIKapboHuna, TpupTOpMEeTHUa,
TpudTOopMEeTUIIANIKKUIIA, TpUudTOopMeTUIANKMUIIAMMHOAJIKMIIA, AaMMHO, MOHO-
WM  OuajikuiaammHo, N-IMOpokcHuaueTaMmuo, apuna, reTepoapuna,
kapbokcuankuia, Hurpmia, NR’SO,R®, C(O)NR’R®, NR’C(0)R%®, C(O)OR’,
C(O)NR7SOZR8, (CHQ)mS(O)nR7, (CH) n—-reTepoapuna,
0 (CHy) n-Terepoapuia, (CHz)mC(O)NR'R®, O(CH,)aC (O)OR’, (CH,)nSO,NR'R®
u C(O)R’;

R3 nperncrasjser cofoil BoOAOpOX, apui, Ci1-Cgankmi, Ci-
CsasikokcH, C3-Crumkioankmi mam Cz;~Cy—IreTepOoUUKIIMI;

R> u R® HesaBumcumo npencraenaapT cobon Bomoponm, Ci;-Cgankui,
Cy-CgankeHu, Co-CgaJIKMHMJI, apuialikui, LUMKJIIOAJIKNII,
Te€TEepPOUMKJIIOAaJIKMII, apuJl, IeTepoapusl MM I'eTepoapuialikKuil; WUiIun

R®> u R, NpycoenMHeHHEe K OIOHOMYy M TOMYy Xe aToMy asora,
BMECTE C a30TOM, K KOTOPOMY OHU [IPUCOE&IOMHEHH, obpasyrnT
3-8-uJjleHHOEe TIeTepPOoLUMKIIMYEeCKOE KOJbLO, I[IPpM 3TOM OO YETHpPEeX Mu3
HUX MOTYT OHTbL HeoDA3aTesNbHO' SaMelleHH reTepoaToMaMyi, HEe3aBUMCUMO
BuOpaHHEMM M3 KMUcCJoponza, cepH, S(0), S{(O), wu asora, npu
YCJOBMM, UTO B TEeTEepPOUMKIIMYECKOM KOJIblLe WKMMeeTCs, [0 MeHbleH
Mepe, OIOMH aTOM yIJViepolla, M YTO B ClIyyae, KoOI'Za MMEKTCHa IBa WIN

BoJspue KOJIbLEeBHX aTOMOB KucJiopona, 3ITH KOJIb LieBEIE dTOMEBI



KMycJopona He ABJIAIOTCSH CMeXHEMU opyT lo OpyTOM, roe
TeTepOLUUKIMYEeCKasa TIpynna ABJAETCA Hes3aMelleHHOM MM 3aMelleHa
OOHOM, HOBYMA WIM TpeMa IpylnnaMy, HEe3aBUCUMO BHOPAHHEMU U3
rajjoreHa, I'MIPOKCH, TUIPOKCMHMAJIKMA&E, HUBWLEIO ajlkKwuja, HMU3Iero
aJIKOKCHM, AaJKoOKCukapbOoHmya, ankunkapboHusa, aJKUIKapOOHUIIAMMHO,
aMMHoaJIKuia, aMMHoaJIKuIIkapOoHuia, TpudpTOpMEeTUIIA,
TpUudTOpPMEe TUIIASIKMIIA, TpudTOpME THIIANKUIIAMMHOAJIKMIIA, aMMHO,
HUTpWJla, MOHO- WM IOUaJKuiIamMMHO, N-ruMIpokcuaueTamMmno, apuia,
reTepoapuna, KapGoxcuanxkuia, NR’SO,R®, C(0)NR’R®, NR’C(O)RS,
C (0)OR’ C (0)NR’SO.R®, (CH2) »S (O)nR’, (CHz) x~TeTepoapuna,
0 (CHz) n-TeTepoapuna, (CH2) uC (O) NR'RE, O (CHz) xC (O) OR?, "
(CHz) SO.NR'R®;

R’ 1 R® Hesamucumo npencrapyagioT cobor Bomopon, Ci-CgaJkui,
Co-CgankeHmi, Cy-CganikmHum, apuJaJsikumi, LUMKJIOAJIKNI,
TeTepoLUMKIICANKUII, apuil, TeTepoapusl MM IeTepoapuyIalKuil; WIn

R” u RS, NnpucoeIMHeHHHe K OIOHOMY M TOMY Xe& aToMy asoTa,
BMecCTe C as0ToM, K KOTOPOMY OHU IpUcCoegVHEeHH, MOTYT
o6pas30BHBaTL 3-8-UJleHHOE TIeTEepOLMKIMYECKOe KOJIbLO, MNpUM 3TOM IO
YeTHpeX KOJIbLUEBHEX aTOMOB MOI'YT OHTb HeoBA3aTeNbHO BaMelleHH
rerepoaToMamy, He3aBMCMMO BHIOPaHHEMM M3 KMUCJopona, cepd, S(0),
S{0); m as3orTa, npM YCIOBMUM, UTO B TeTEpPOLUMKIIMYECKOM KOJbLEe
uMeeTCs, IO MeHbllel Mepe, OIOMH aTOM yIJlepoIa, M uWTO B cCJydae,
KOTIa MMeTCA InOBa WM OOoJiblleé KOJbLUEBHX aTOMOB KuUCJIOopoda, 32THU
KOJIbLUEBEIE aTOME KUCJIOPOLA He HABJIAITCA CMEeXHEMM IpyTr C OpyToM,
TOe reTepoUMKIIMUECKasa I'pyllla ABJIAETCS He3aMelleHHOM MM 3aMeleHa
OLNHOV, HABYMA WIM TpeMs Tpynnamm, He3aBUCUMMO BHIOPAHHEMM M3
TajoreHa, TMUIPOKCHU, TI'MAOPOKCHAJIKMIIAE, HMBWEro aJKuia, HU3WLero
aJIKOKCHM, aJkKoKcukKapOoHuna, anxkuiakapboHwusa, aJKUIKapOOHUIIAMMHO,
aMMHoaJIkuia, aMuMHoaaxkMnkapboHuna, TpudTOopMeTUNA,
TpudTOPME TUITAJIKMIIA, TpupTOPMEe TUITIAJIKMIIAMMHO&JIKMIIA , aMMHO,
HUTPpWUJa, MOHO- WM IOMaNKuiammMHo, N-DrmgpokcumaueTaMmmo, apuia,
reTepoapuna, kapfokcuankuia, U

MX GapMalueBTHUECKM I[IpMEMJIEMHIE COJIM, CJIOXHHE 3buph, aMuIH,
M npoJjiekapcTsa.

Hacrosaumee nsobpeTeHue onpenenseT 2- (2" -nupuoni) -

mpuno {2, 3-d] NMPpUMMIOMHOHE Kak COeOUMHEeHMS, I[OJIe3HHEe I8 JieYeHus



HEeKOHTPOJUDPY EMBIX KJIeTOUYHO-Nponubepa THBHEX 3aboeBaHuit,
BKJIOYAOMMUXK , HO He OT'pPaHUYEHHRIX VMK, rposundpepaTUBHLIE
3aboneBaHMA, TakKue Kak pakK, pPecTeHO3 UM peBMaTOMIHHN apTpur.
Kpome TOTO, 3TM COEOUHEHMA HABJSAOTCA NOJE3HEMM IOJIA JedeHus
BOCMnaJleHMsa U BocCnaJuTesbHHX 3abosieBaHuuit. Kpome TOro, 2THu
COeOMHEeHMA MOTYT MNPUMMEHATLCA B KAadeCTBe IMPOTUBOMHIEKLMOHHHX
cpencTtB. KpomMe ToOro, »TM COE€OMHEHMA MOTYT I[IPUMEHSATBECA B
Ka4YeCTBE  XMMMO3AWMTHHX CpPeICcTEB, Braronapa MX  CIHOCOBHOCTH
MHTUOUPOBATH pasBuTue KJI€TOYHOT'O UMKJIa HOpPMAaJIb HEIX
HeTpaHCPOPMMPOBAHHEHX KJETOK. MHOI'Me coeIMHEHMA IO HacToAleMy
N300peTEeHN OEMOHCTPUPYIOT HEOXMIOAHHOE YJIyUlleHMe CeJIEKTUMBHOCTU B
OTHOWEHMN CepUH/TPEOHMH KMHASZ, ULUUKIMH-3aBUMCMMOM KkMuHa3H 4 #
LUUKJIMH=3aBUCHMOM KMHAa3H 6. CLiyZ COeOMHEHUS  MOXHO JIETKO
CMHTE3MPOBaTh M BBOIOUTL [IalUMEeHTaM pasjM4YHEMM crnocobamu.

CoemnHenna ¢opMyJil I MODYT colepXaThb XMpaJibHHE LEeHTPH U
[IO3TOMYy  MOTYT  CyWeCTBOBaThb B  Pa3JIMUHHIX 3JHAHTMOMEPHHX MU
ouacrepeoMepHux ¢dopMmax. Hacrosmee wusobpeTeHmMe BKJIOYAEeT BCe
ONTUUECKME MU3OMEPH M CTEepeoM3OMEpPH COeIMHeHMM ¢opMyJn I, Kak B
BMOe paueMmMdecKMx CMecel, TakK ¥ OTHeJibHHe SHAHTUMOMEPH U
OMacTepeou30OMeEPH  TakKUX  COeIUHEeHUM, M ux cMmecy, M  BCe
bapManieBTHMUECKME KOMIIO3MUMM UM CHOCOOH JiedeHus, onpelesieHHbe
BHIIE, KOTOPLIE conepxarT U UCIOJIb3YIOT 5TU cCoeInuHeHus,
COOTBETCTBEHHO.

llockonbky coemuHeHMa o¢opMynn I O HacTosAweMy M306peTeHUo
MOTYT BKJIOYaTb, MO MeHbWel Mepe, IOBa aCUMMETPUYECKMX LEeHTpa,
OHM MOTYT MNPUCYTCTBOBaTh B PAa3JIMUHEIX CTEPEOMBOMEPHHX dopMax uau
koHQurypaunax. CrenoBaTeslbHO, COEIOMHEHVA MOIYT PUCYTCTBOBATbH B
pasnesnbHHX (+)- M (-)-OnTUYEeCKM aKTMBHEIX QdopMmax, a Taxkxe B Buie
X cMmecen. HacTosmee wusobpeTeHMe OXBATHBAeT BCEe Takue OGOPMH.
VHOMBMAyaJlbHEE M3OMEPE MOXHO IOJIyYaTb MB3BECTHEMM MeTodaMu,
TaKMMM KaK ONTHUMYECKOe pas3jelieHMe, ONTUYECKM CeJIEKTMBHAaA peakuus
nnm  XpoMarorpadmueckoe pasnesieHMe, OpM [IOJIYYeHUM KOHEUHOT'O
NpoOoyKTa MIM eI'0 NPOMEeXyTOUYHOI'O COeIMHEeHMSA.

CoemuHeHMsa Mo HacTosmeMy HU300peTeHMIKw MOTYT CyNleCTBOBAaThb B
HEeCOJIbBATMPOBAHHHX (opMax, a Takke B CONbBATHUPOBAHHHX ¢(opMmax,

BKJIO4YaAaA TIUIpaTUpOBAaHHHE @OprI. Kak npasunio, COJIEBaTVMIPOBAHHLBIE



bopMel, BrIKOYaAA TIUIPATHMPOBaHHEE (OPME, SABJSIOTCHS 3SKBUBAJIEHTHLMMA
HeCcOonbBaTUPOBAaHHEIM  dopMaM u BXOOSAT B oOBeM  HaCTOAWETDO
nzocbpeTeHus.

Hacroamee wm3006peTeHue Takke BKIKOUAET MEUeHHBEe M30TOoNaMu
coeOuHeHus, KOTOPHE ABJIAIOTCA aHAaJIOT'UYHEMMN TeM, KOTOpPHE
npencrasjieHn Qopmysioit I, HO OTJIMYAKLTCA TeM, UYTO OIMH WU
HEeCKOJIEKO AaTOMOB 3aMelleHH aTOMOM, AaTOMHHIM BeC MWJIM MaccoBoOe
YUCJIO KOTOPOTO OTJIMYAETCS OT aTOMHOIO Beca WM MaCCOBOTO UUCHA,
BCTpedauMxcss B npupogme. IlpyvMepn M30TONOB, KOTOPHE MOI'YT OHTH
BKJIOUEHE B COeIOMHEeHMA MO HacTosAmeMy M300peTeHMrbo, BKJIOYAKT
M30TONel BOJOpOHA, YyIJepoma, asoTa, Kucjaopozma, odocdopa, cepH,
bropa m xnopa, TakMe Kak 2H, 3H, 13C, 11C, 14C, 15N, 18O, 17O, 31P,
2p, s, F, u 3Cl, coorBercTBeHHO. COEOMHEHMA MO HACTOAMEMY
nsobpeTeHMio, MX IMpoJIeKapcTBa M OdapMaLeBTUUECKM NPUEMIIEMBIE COJIU
YKasaHHBIX COeIMHEeHMM  WIM  yKa3aHHHX [IpOJIEKapCTB, KOTOpPLIe
comepxaT YyKasaHHHE BHUWIE W3OTONH M/MUIM IpyI'Me WUIOTONH APYTUX
aTOMOB, BXOOAT B OO0BEM HacroAmwero usobpeTeHusa. HeKoTopee
MEeJYeHHEEe  M30TOoNaMM COeOMHEeHMA IO HacTosfmeMy U300peTeHun,
HanpmMep CcoeIMHEHMS, B KOTOPHE BKJIIOYEHH panMOaKTMBHHE W3OTOINH,
TakmMe kak °H u C, sBaswrcsa nomesHsmu B anammMszax pacnpeuesyieHmus
B TKAaHAX JIEKAapCTBEHHOro cpeacrea wu/uwmm cybcrpaTta. MW30TOonH
TpuTHa, T.e. °H, u yraepoma-14, wT.e. C, saBnAoTCE OCOBEHHO
NpennodTnUTeNbHEMU, OJslarojapsa MNPOCTOTE MX IOJYyYeHMS U OeTeKLMU.
Kpome Toro, 3aMemeHue Oonee TAKEJHMM M30TONAMM, TaKUMM Kak
nevirepuin, T.e. ’H, MOXET HOaTb HEeKOTOpHe  TepalneBTHUUeCKUe
npeuMyuecTBa, fAIBJIAIMECA pPe3yJbTaToOM Jyudliell MeTaboJIMdYecKon
CcTabuIbHOCTHM, Hanpumep, OGoJiee ONMUTENLHEII NEePUOIn [OJIyBHBEIEeHUSA
in vivo wuam ©oJlee HU3KUE [HO3H, HeoBXOoIMMEHE IJId BBegeHus, u,
clledoBaTEJILHO, B HEKOTOPHX obcTosaTeNnbCTRAX MOXeT OHTBL
NPennodYTUTEeNIbHEM. MeueHHHe MW30ToNnaMM CcOoeIuHeHMs oGopMyJsH I  mno
HacTosAleMy U300peTeHuMId M UX [pPOJIeKapCTBa, KakK I[PaBMJIO, MOXHO
nojyd4aTs B COOTBETCTBMM C MeTOOaMN, MNPOMIUIIOCTPUPOBAHHEIMM Ha
CxemMax n/vnu B [IpuMepax b [IpenapaTMBHEX rpuMepax,
rIpencTaBJIEeHHEX  HUXe, IIyTeM  3aMelleHMsa  HeMeUeHOTO  U30TONOM
peareHTa JIerKO LOOCTYIHHM MEUYeHHbM M3O0TOINIOM pPeareHTOM.

CoenmHeHua ¢opMysii I MOT'yT B gajbHelweM oBpa30BHBATH
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bapMaleBTHMYECKM TIPUEMIIEMBIE KOMIIO3MLMM, BKAKOYAKIME COJM, B TOM
YyMucJjie, HO He OTIPaHMUMUMBAACH DTUM, KUCJIIOTHO-aOOUTUBHHEE COJMM M/UIU
COJIM OCHOBAHMSA, COJBBATH M N-OKCUIOH COeIuHeHMs odopmynu I.

Hacrosamee wunsobpeTeHue Takxke obecrneumBaerT o¢apMaleBTUMUECKUE
KOMMO3MLUMM, BKJIKUYAaKIME TepaneBTuUecky 30)eKTUMBHOE KOJIMUECTBO
coemMHeHMA o¢opMmysiei I MM ero TepaleBTUUYECKM MPUEMIIEMON COJU U
bapmaueBTHMUECKM MPUEMNIEMEIT HOCUTEJNb, pas3BaBUTElb UM SKCUMUIIMEHT
oJI 32TOTr'0 CoeIMHeHMA. Bce 3Tu HopMEH BXOOAT B 0OBEM HACTOAMNETO
nsobpeTeHus.

Tepmmud "ankun" B HacTosmeM M300peTeHMM roApasyMeBaeT
JIMHEMHBI WM pPa3BeTBJIEHHBM YTJIEBOLOPOIHENI panukals, Ccoaepxaumii
or 1 no 10 aToMmOB yryiepona, KOTOPHIA BKIKYaeT, Hanpumep, MeTu,
®TUJl, H-Nponui, wusonponui, H-OyTuya, BTop-OyTun, uU300yTUII, TpeT-—
OyTun, H-NEeHTWUJ, MBOMNEHTUJI, H-TeKCUJ, U T.II.

"AnkeHus" O3HauaeT JIMHEMHBEe M PasBeTBJIEHHHE YIJIEBOIOPOIHEHE
panmukaJel, coOepxauwye oT 2 OO0 8 aTOMOB yrJepola M, IO MeHblel
Mepe, OOHY OBOMHYIKO CBA3b, KOTOpHEe BRJIOYAIOT, HO He
OTpaHudYMBaKnTCs 3TUM, 3TEeHM, 3-6yren-1-umn, 2-2TeHUNByTuI,
3-rekceH-1-mji, u T.n. TepMmuH "anKeHMa" BKJIOYAET LUMKJIOAJNKEHUI M
reTepoaJikeHuJl, B KOTOPHX 1-3 rerepoaroma, BuOpaHHHEe u3 O, S, N
UM 3aMeleHHOI'0 as30Ta, MOTYT 3aMewaTb aTOMH yIJiepogna.

"AnNKMHMA" O3HAuaeT JMHeMHBle M Pa3BEeTBJIEHHHE yTJeBONOPOIHLIE
pamoukajsel, conepxaume OT 2 OO 8 aTOMOB yrJjepona M, I10 MeHblelt
Mepe, onHy TPOMHYIO CBA3b, KOTOpHIE BKJIOYAIOT, HO He
OTPaHUYMBAITCA 3TUM, 3TUHWI, 3-O6yTUH-1-UJ, NPONUHUI, 2-6yTHUH-1-
Wi, 3-NeHTUMH-1-ujg U T.0.

"IuryoankmMa" O3HavaeT MOHOUMKIMYECKYID WM MNOJULMKIMYECKYIO
YTJIEBOOOPOIHY® Tpynmny, coaepxaumyw oT 3 no 8 aToMoB yIviepoja,
Hanpumep, UMKIONPONMII, UMKJIOTENTMJI, LMKJIOOKTMJII, LUKJIOOELMJI,
umkJjoby TN, ajaMaHTWUII, HOpIMHAaHUI, OeKaJIuHWI, HopBopHuUn,
UUMKIIOTEKCUII UM UMKJIOMNEHTUN. 3Ty DPpynnsl MOI'yT OHTE 3aMelleHH
TaKUMU rpynnamm, KaKk  I'MIOPOKCH, KeTo, aMMHO, alkuI u
AVAaJNKWJIaMMHO, ¥ T.M. D3TOT TEepMMH BKJIOYAET TakKxe KoJjbla, B
KOTOPHIX aTOMBl yIvlIepoda 3amemeHun 1-3 rerepoaromamu. Takme TIpyInsH
Ha3HBaTCA "IeTepourKIMiI", YTO O3HadaeT UMKIIOAJKMIIbHYIO Ipyriny,

KoToOpad TakKkXe COOepXxuT, o MeHbmen Mepe, OOVMH TIeTepoaToM,
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BrOpaHHe u3 O, S, N MM 3aMeleHHOTO as30Ta. [IpMMepH TaKMX TPy
BKJIOYAKnT, HO HEe OTpPaHMYMBAKTCA 3TUM, OKCUPAHWI, [UPPOJIMIMHWII,
nMnepuani, TeTparnigponmMpaH M MopdOJIMH.

Tepmmuu "ankoxkcu" rnonpasyMeBaeT JIMHEMHEE WM pPasBeTBJIEHHHE
aNKWJIbHEIE TIpynne, copepxamme 1-10 aToMoB yrJyepolla U CBAB3aHHEHE
uepes KUCIIOpOn. [MpuMepr TaKUX TpyIrin BKJIOYAIOT, HO He
OT'pPaHUYMBAKTCA 3TUM, METOKCM, 3TOKCM, IIPONOKCHU, WIONPONOKCH,
H-OYTOKCHM, BTOpP-OyTOKCM, TpPeT-OYTOKCHU, I[I€HTOKCM, 2-TeHTUJIOKCH,
M3ONEeHTOKCHM, HEONeHTOKCHU, I'eKCOKCHU, 2-T'eKCOKCHU, 3-TeKCOKCU U
3-MeTuMneHTOKCKH. KpomMe TOro, aJIKOKCM OTHOCUTCA K [oJmsdupam,
TakuM kax -0-(CH;),-0-CH;, u 7T.0m.

"Aumn"  o3HavaeT aJKMJbHHE MM apUiIbHHE (Ar) TPYIH,
KoTopre conepxar 1-10 aroMor yrJoepona, CBABAaHHBIE  uUepes
KapOoOHMNBHYK TIpynny, T.e. R-C(0)-. HanpumMmep, auua BKJOYAET, HO
He  OI'paHuYMBAaETCs 3TUM, Ci-CeanikaHoOUI, BKJIOUWasA  SaMeleHHHI
aJKaHowJ, THOe aJKMJIbHasg 4YacTb MOXeT OHTb s3aMemeHa NR'R® wumm
KapOOKCMJIBHOM MM TIeTEePOLUUKIMYECKON IPynnoi. TUMMUHEE AalUJbHHEe
TPYNMNH BKJIOYAKT aueTus, OeH3O0MJI U T.II.

AnxuibHEE, AalKeHUJIbHEE, AaJIKOKCM M  AaJIKMHWUJIbHEE I'PYIIH,
ONMMCAaHHHE BrilllE, SABJIAKNTCSH Heof0sAzaTeNbHO 3aMelle HHEMU n
NpennoYTUTEJIbHO 3aMmeleHn 1-3 DpynnaMyt, BHOpPAaHHBEMU U3 NR4Ra
benuna, 3aMelleHHoro  dpeHuna, ™0 C;-Cgankuia, C,~-Cgankokcy,
rMopokcu, kapbokcu, Ci-CeankokcukapOoHMJIA, TIajioreHa, HUTpUIa,
LUMKJIOANIKMIIA M S5- WM 6-4JIEHHOTO KapOOUMKIMUECKOTO KOJblia WIMu
TeTepOUMKINYECKOTO KONMblUa, colepxamero 1 wnmm 2 reTepoaroma,
BEHIOPAaHHHX M3 as30Ta, 3aMemeHHOTO as0Ta, KUCJIopoda M CepH.
"3aMellleHHEIA asor" O3Hauaer asor, HeCcywmii Ci—-Ceankmil  WJIU
(CH2)pPh, rHne p umeer 3Hauenme 1, 2 mam 3. Takxe OXBaTHBAaETCH
repraJjlIoreHoOBOE M IOJUTAJIOT'eHOBOE 3aMeleHMue.

[IlpuMepH  3aMelleHHHX  aJIKMJBHHX TPyl  BKIKYAKT, HO He
OI'PaHUYUBAKTCHA 3TUM, 2-aMMUHODTUI, 2-TUOPOKCUITUI,
IIEHTaXJIOP3THUII, TpUdTOPMETHI, 2-OM3TUIIAMUHODTUII,
2-OMMe TUIIaMMHONPONuII, 3TOKCUKAPOOHMUIIME TUJT, 3-peHNNByT™II,
MeTaHMUIICYJbaHUIMe T, MEeTOKCHUMETHJ, 3-TMAOPOKCUIIEHTU,
2-kapbokcubyTuiu, 4-xnopByTu, 3-UMKJIONPONMIINPOINNII,

neHradpTopaTUI, 3~-MmopdonmHonponm, nunepasMHuIIME TUJI "
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2- (4-MeTHINUIepa3MHAI) 3TUJT.

[IpyMepH BaMemeHHHX aJIKMHMJIbHRX DIpPyMnn  BKJAOYaKRT, HO He
OTPaHMUMUBAITCS STHUM, 2-METOKCUBTHHWII, 2-3TUICYJIbPaHMIDTUHNI,
4- (l-nunepazmHmi) -3—- (GyTHHMI) , 3-peHnn-5-reKCHMHMUI,
3-OuaTUIaMUHO-3-0YTUHUI, 4-xnop-3-6yTuUHNI, 4-uuknodbyrTui-4-
TEKCEeHUNI U T.Il.

TUNMMUHEE SaMelleHHHEe aJIKOKCUTPYINNh BKJIOYAIOT aMUMHOMETOKCH,
TPUPTOPMETOKCH, 2-IOMN3TUJIaMMHO3TOKCH, 2-3TOKCUKAPOOHUIIZTOKCH,
3-I'MOPOKCHUIIPONOKCHY, 6-KAapPOOKCI'E€KCUJIOKCH U T.I1.

KpoMme Toro, InpuMMEepH SaMemeHHX AaJIKMJIbHHEX, aJIKeHMJIBHEX U
aJIKMHUJIBHEIX  IPyIn  BKJIOYAOT, HO He  OTPaHMYMBAKTCA  3TUM,
OMMe TUJIaMMHOMEe T, KapOokcuMmerms, 4-guMeTuaaMrMHO—-3-OyrTeH- 1-ua,
5-sTunMeTnIaMMHO-3-rIeHTUH~1-1, | 4 -mMopdonmmuyBOBYy TIUI,
4-TeTparmoponmMpUHUINICY TIUII, 3-vMuIOasoIMOMH~-1-Unnponmi,

4-terparugporuason-3-un-6yTus, ¢eHunMeTnsi, 3-XJopdbeHUSIMETHUNT U

T.I.

TepMmuH "aHuoH" O3Hadaer oTpULaATENIBHO 3apsKeHHBI
NIPOTUBOMOH, TakoM  Kak  XJopun, 6pomun, TpudTopaueTaT U
TPUSTUIIaMMOHMN .

TepMmH "rajsioreH" B HacrosmeM u306peTeHMM [OOpa3yMeBaer
prop, OGpoM, =RJIOp M HOL.

TepMyH "rerepoapun" nozmpasyMeBaeT OIOHY WMJIM HECKOJBbKO
apoMaTUMUYECKUX KOJIBLUEBHX CcucTeM U3 5-, 6- MM 7-UJIeHHHX KOoJel,
comepxaummx, IO MeHbllel Mepe, OOMH, M BIUIOTB IO YeTHpeX,
reTepoaToMoB, BHOPaHHHX M3 as3o0Ta, Kucjgopoma MWIM ceph. Takue

reTepoapuibHEle TI'DYNNE BKIOYAKT, HanpuMep, THMEeHWJ, dypaHu,

THMa30JiMJl, TpUasoJIMJI, WMMMIA30JMI, (M3)OKCas30JMJI, OKCalIMa30oJIUI,
TeTpa3osn, nupuaoni, THMaIMa30JunI, OKCaanasoJn,
oKCcaTuaImas3oNmi, THaTPUAZOJIUI, NUPUMUIOMHAI, (U30) XUHOJIMHWII,
HadTUpyanHum, brammmaoun, OeH3MMMOABONMMUIT U BeH30KCaBOINII.

[lpennodTUTeNIbHEIM I'e€TepoapuiioM ABJIAETCH INUPHMIOUH.

TepmuH "apua" nonpas3yMeBaeT apoMaTMUeCKUEe KapOOUMKIIMUESCKME
TpYyIMe, coOepXauMe OOHO KOJbLO (HanpuMmep, OGeHMJ), HECKOJBKO
koJiely, (Hanpumep, OubpeHMJI) MIM HECKOJIbKO KOHIEHCHMPOBAHHHEIX KoJiel,
roe, I0 MeHbllel Mepe, OOHO HABJAETCA apoMaTUYeCKMM (Hanpumep,

1,2,3,4-TeTparngpoHadTii, HabTui, aHTPUJI N beHaHTPUN),
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KOTOpEIE MOTYT OHTB MOHO-, M- MJAM TpPUSBaAMELIEHHEMM, HaNpuUMeEp,
TaJIOFeHOM, HU3IMMM aJIKMJIOM, HU3WMM aJIKkOKCM, HUSWMM aJKUITUO,
TPUPTOPME TUIIOM, HUBIIMM  alUJIOKCH, apuioM, reTepoapuiioM U
TUOPOKCU. [lpedrnoyTuUTesIbHEM apujioM SBJSAeTcCH (eHumJI.

TepMuH "pak"  BkJOYaeT, HO Heé  OI'paHMYMBAETCS  3THUM,
crenyomye  BUOE paka: pak MOJOYHOM XeJie3hl, HAUWYHUKOB, WelKU
MaTKH, SIMYHMKOB, IpenCTaTeJbHOM  XeJlesH, ANYEK, numesomna,
XeJqynka, KOXM, JIeTKUMX, KOCTH, OOOOOYHOM KMIIKM, [1OIKEeJIYIOYHOM
XeJle3bl, WWUTOBUIOHOM XeJie3hl, XEJYHHX NPOTOKOB, OYKKAJIbHOCTM pTa M
TJIOTKM (opaJibHBI1) , TyOH, SfA3HKA, POTOBOM I[OJOCTH, IJIOTKH,
TOHKOI'O KUIIEUHMKA, [PAMOM-TOJICTOM KUUWKM, TOJCTOT'O KUIEYHMKAE,
npaMon KUIIKY, MO3TI'a " LeHTpasbHOM’ HEpPBHOM CUCTEMH,
rnnobnacToMy, Helpo6yacToMy, KepaToakaHTOMY, SOMIEPMONIHYIO
KapuMHOMY, KPYNHOKJETOUHYK KapUMHOMY, AaIeHOKAPLUMHOMY, aleHOMY,
bonnukynapHy©o KapUMHOMY, HenudppepeHUMPOBAHHYO KapumHoMmy,
NanuwiisgpHy® KapUuMHOMY, CEeMMHOMY, MeJIaHOMY, CapkKoMy, KapLMHOMY
MOYEeBOI'O NY3HPsA, KapPUMHOMY I[1eYeHM, KaAPUMHOMY [104YeK, MMUeJIOMOHLIE
paccTpoicTea, IuMbonIOHEE paccrpoicTra, BonesHb XooxKuHa,
fa3aibHO-KJIETOUHEI pPakK U JIeHKOo3.

Tepmuu "jleueHme", KaK OH MCHONb3YyeTCHS B HaHHOM SasBKe,
OTHOCUTCA K oOpaumeHuo, oOjeryeHmio, MHTMOMPOBAHMIO pPas3BUTUS WMIIMU
NpenoTBpalleHMi0 PacCTPOMCTBa MM COCTOSIHUS, K KOTOPOMY npmmeHﬁM
TaKoOM TEepMMH, WM K [PEeOOTBPAMEHMI0 OIHOTO MJIM HECKOJbKUX
CUMMITOMOB TAaKOI'O COCTOAHMA MM paccTpoucrea. TepMmmH "JjleueHme",
KaKk OH MCNoJIb3yeTCss B [HOAHHOM 3afBKe, OTHOCUTCA K [poleccy
JledyeHnsa, rpae “jedeHme” BKIIOYAET OrNpenesIeHHOe BHIe 3HauyeHUe.

TepmMnH "dapMaueBTHMUECKM MPMUEMIIEMBIE COJIM, CJIOXHEE 3¢upH,
aMMIel M NpoJlekapcTBa', Kak OH MCHONb3YyeTCA B INaHHOM BasaBKe,
OTHOCUTCA K TakuMM KapOOKCUJIATHBEM COJIAM, COJIAM [pUCOeIMHEHUS
aMMHOKMUCJIOT, CJIOKHHM 3dupaM, ammIam M MNpoJieKapCTBaM coenMHEeHMM
Nno HacroameMy #U3006peTeHMI0, KOTOPHE C MEeOUUMHCKOMN TOYKM 3peHus
ABJIAOTCA [NOOXONAWMMM IOJA MWCIOJB30BAHUMA B KOHTAKTE C TKAaHAMU
rauMeHra, He BEIBHIBASA npu 3TOM  UYpes3MepHY TOKCUYHOCTh,
pasopaxeHue, aJNIepruyecKyi0 peakumo W T.0O., COOTBETCTBYIOT
Pa3syMHOMY COOTHOWEHMIO NOoJib3a/pPUCK M ABAAOTCA 5QOEeKTUBHBIMU OIS

ux npegnoJiaraeMoro IMprvMeHeHUuSd, TakKkXe KaK UM K ULBUTTEPUOHHLIM
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dopmaM, Ige 3TO BO3MOXHO, COEIMHEHUM IO HACTOAWEMYy M30BpeTeHMD.

TepMmH  "coau"  OTHOCUMTCS K  OTHOCUTENBHO  HETOKCUYHRM,
aIOONTVBHEM COJIAM HeopTaHM4YeCKUx 128 OpPTaHU4YeCKUX KMCJIOT
COoeImMHEHMI IO HacrosueMy wus3obpeTeHmo. Takue COJM MOTYT OHTb
rnojlydeHu in situ B npouecce KOHEYHOTO BHIOEJEHMS U OUUCTKU
COeIMHEeHUNM WUIM NyTeM OTHEJIbHOTO B3auMONEMCTBMSA  OYMIEHHOTO
coenrvHeHuAa B dopMe ero cBOBOOHOTO OCHOBaHMA C NOOXOOAWEN
OpraHN4YeCcCKOon 1ZA1871 HeopTraHMYeCKON KUCIoTOMN u BHOEJIEHUA
obpa30BaHHOM TakuMm ofpasoM COJH. B Tex ciayuasax, xoruga
coemmHeHua ¢opmyssl I 1o HacToAumeMy M300pPEeTEHMI0  SABJISAKTCH
OCHOBHEMM COE€OMHEHMSMM, BCE€ OHM CHOCOOHE K OOpasOBaHMI WMPOKOTO
psazna pas3yMyYHBX comnen c pasBiIMYHBMHU HeopraHMYeCKUMHU 17
OpraHuYeCKMMU KMCJIOTaMK . Xorsa Takue coJu OOJIXHEL OLITH
bapMaueBTHMUECKM NpPUEMIEeMEMM IJIA BBEOEHMS XMBOTHBM, Ha [pPaKTUKe
4acTO KeJaTeJIbHO CHayaja BHIOEJIMTb OCHOBHOE COeIMHEeHMEe U3
PeakUMOHHOM CMeCM B BuIe OGapMaUeBTUMUECKM HenpuemieMoit coJu, a
3aTeM IMpocTO npeobpaszoBaTe B CcBOOOOHOE OCHOBaHMe MNOpM [OMOWM
00paboTKM WEeJIOYHEM peareHTOM C [OCJelyllMM [peobpa3oBaHMeM
CcBOGOOHOI'O OCHOBaHMA B (GapMaUeBTUYECKM NpMeMieMyl KUCJIOTHO-
AOOVTVBHYI COJIb. KMCIJIOTHO-aOOMTUBHHE COJIM OCHOBHHX COeIMHEHM
[10JTy4anT KOHTaKTMPOBaHUEM dopmMul CBOOOOHOIO OCHOBaHu4a c
AOCTATOYHEIM KOJIMYECTBOM XeJIaeMOM KUCJIOTH C I[OJIyYeHUueM COJIU
OBHIYHEM crioco6omMm. dopmy CBOBOOHOTI'O OCHOBAHUSA MOXHO
BOCCTAaHaBJIMBATh NyTeM KOHTAKTUPOBAHMA COMM C OCHOBAHMEM U
BHIEJIEHUS CBOBOIOHOTO OCHOBaHUA OOBIYHBIM criocoboMm. dopMEl
CBODOOHOT'O OCHOBAHMA OTJIMYAKRTCA OT MX COOTBETCTBYIOUMX COJI€BHX
bopm HEeKOTOPhLMU dusuueckrmm CBOMCTBAaMu, TaKUMN Kak
PacTBOPMMOCTL B MOJIAPHBEIX pPacTBOPUTEJISIX, HO B OCTAaJIbHOM, 3TH
COJIM 3KBMBAJIEHTHH COOTBETCTBYWIWEMY VM CBOOGOIOHOMY OCHOBaHUK, YTO
KacaeTcs ueJlell HacTosAwero usobpereHud.

dapMalLeBTUYECKHU rpruemMseMee OCHOBHO-aOOVUTURHHE cosu
obpasyTca ¢ MeTa/ulaMM MM aMMHaMM, HanpuMmep, IMUIOPOKCUIE
WEeJIOYHHX M MEeJIOYHO-3EMEJIbHHX MeTAaNJIOB WMJIM COJIM OpraHUUYeCKUX
aMMHOB. [lpuMepaMy MeTaJIJIOB, MCIOJb3YEMHIX B KaudeCTBe KaTUOHOB,
ABJIAKTCA HaTpuh, Kajaui, MarHui, Kaabuuii u  T.n. [IpuMepamm

NOOxXo oAWK aMMHOB SIBJIAITCSA N,N'-oubeH3MI2THUIESHONAaMIH,
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XJIOPNPOKauH, XOJIMH, OM3TAHOJIaMUH, 3ITUIEHOMaMMH, N-MeTUJITJIOKaMUH
1M NpokauH; CM., HanpuMmep, Berge et al., supra.
OCHOBHO-aOOMTUBHEIE COJIM KMCJIOTHHX COEOMHEHMIT [10JTy4ailoT
KOHTaKTUPOBaHMEM bopmur CBOBOOHOM KUCJIIOTH C JOCTaTOYHEM
KONMMYECTBOM XeJIaeMOI'O OCHOBaHMA C T[IOJIYYEeHMEM COJIM OBOBYHBM
CrocoBomMm. dopmy cBoBogHOM KUCJIOTH  MOXHO BOCCTaHaBJIMBaTh
KOHTaKTMPOBAaHMEM COJIEBOM POPMEI C KMCJIOTOM U BHIOEJEHUS CBOBOIHOM
KMCJIOTH OOBIYHBIM CrOCOBOM. $OPMH CBOOOIHOM KUCHOTH OTJMUYATCH OT
ux COOTBETCTBYIOUMX CONEeBHX dopm HEeKOTOPBEMM dusuyeckuMu
CBOMCTBaMM, TaKMMM KAK PAaCTBOPMMOCTbL B IMOJIAPHHX pPaCTBOPUTENSAX,
HO B OCTaJIbHOM, OTU COJM DSKBMBAJIEHTHH COOTBETCTByWIlEN MM
CBOOOIHOM KMCJIOTE, YTO KacaeTCs Lejlell HacToAmero msobpeTeHus.
Comm MoryT OHTb MOJyuYeH B ¢QopMe cynsdarTa, nupocynsdara,
tucynasdpara, cyaesdura, Bucynsdmura, HUTpAarTa, docdara,
MOHoIruapodochara, mrunpodocara, Meradpocoara, nupodocdara,

xnopuna, Opomuoa, MooMIa U3 HeopraHmMdyeCKMXx KUCJIOT, TaKMUX Kak

XJIOPUCTOBOOOPOOHASA, asoTHafd, docdopuas, cepHasd,
BpOMUCTOBOOOPOIOHASA, MOIOUCTOBOOOPOINHASA, docdopuas n T.I.
KMCJIOTHI. PenpeseHTaTHUBHLE cosm BKJIIOYAKT ruopobpommn,
rugpoxJsiopnn, cynsdpar, Oucynedpar, HuTpaT, auerar, okcasnar,

BaJsiepaT, oJjeaT, naiabMMTaT, CTeapaT, Jjaypar, 6opaT, 6eHs3o0aT,
nakrar, ¢ocoar, To3MNAT, UUTPAT, Majear, bymapaT, cCyxumHar,
TapTpar, HadTunaw, Mesuar, TJIIOKOT'eNnToHAa'T, JnakTobuoHarT,
JaypwicynbQoHAT U U3EeTHMOHAT M T.n. COJAM MOTYT TaKxe ObBThb
NOJIY4YeHBE M3 OPTaHUYECKMX KMCJOT, TaKMX KaK aamdparuuecKUe MOHO-
M InkapOOHOBHIE KUCJIOTH, OGeHMNI-3aMeleHHHe aJIkaHOBHE KMUCJIOTH,
OKCHMaJIKaHOBHIE KMUCJIIOTHI, aNlKaHOMOBHE KUCJIOTHI, apoMaTudeckmue
KUCJIOTH, aanpaTMUeCKMe M apoMaTHUYECKMe CyJbOOHOBHE KMUCIOTH U
T.I. PernpeseHTaTHBHHE conm BRJIOYAIOT auerar, nponuoHar,
Kanpunar, wus300yTupaT, oOKcajaT, MaJiOHaT, CYKUMHAT, cybepar,
cebaumHaT, odyMapaT, ManeaT, MaHuesar, OGeH3o0ar, xJopbeHsoar,
MeTunbeHsoar, InuurpobeHzoar, branav, BeH30MCYNIbOOHAT,
TOJNyoJNCcynbdoHaT, ¢eHmmaueraT, umMTpaT, JakTaT, MaJiearT, TapTpar,
MeTaHCyJnbQOHAT M T.n. OdapMaUEeBTUYECKM [PUEMJIEMEHIE COJIM MOTyT
BKJIIOYATH KAaTMOHH  Ha OCHOBE  IEJIOYHEX U - MEeJIOYHO3EMeJlbHEX

MeTaJIJIOB, TaKMX KakK HaTpui, JMTHUHA, Kaaubi, KajJabLuii, MATHUNA WU
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T.N., a TakXe KaTUOHH HETOKCUMYHOTO AaMMOHMA, UYETBEPTUYHOTO
aMMOHMA M aMmMHa, BKJIOYas, HO He OIpaHMuUMBAACh 3TUM, aMMOHUM,
TeTpaMeTUJIaMMOHUM, TeTpasTUJIaMMOHMI, MeTUJIaMMH,  OMMEeTUJIaMUH,
TPMME TUJIAMUH , TPUBTUJIAMUH, BTUJIAMMH " T.I. Takxe
paccMaTpMBaTCA COJIM aMMMHOKMCJIOT, TakKMe Kak apI'MHAaT, DJKKOHAT,
rajlakTypoHaT 4 T.In. (Cm., Hanpmmep, Berge S.M. et al.,
"Pharmaceutical salts", J. Pharm. Sci, 1977; 66:1-19,
BKJIOYEHHE B HOaHHYK BasBKY [NOCPEICTBOM CCHUIKM. )

NpumMmepr dapMaLEeBTUYECKM I[IPUEMIIEMEIX HETOKCUYHHX  CJIOKHHX
2¢pMpoOB CoOeIMHeHuM IO HacTosfueMy wusobpereHuio BkipouyaloT C;-Ce
aJIkUJIOBHE 30upH, I'Oe alKWUJbHafA Ipynra npencraBijseT coboM INpAMY0
WM pasBeTBJIEHHYK UeNb. IllpyeMiieMbHe CJIOXHHEe 3QuMpH Takke BKJIOUAT
Cs—C7UUKIIOAJIKMIIOBHIE CJIOXHEHE 5QMpH, a Takke apuilajJKUIJIOBHE CJIOXHEE
abupser, Takue Kak, HO He OTpaHUYMBASACDH DTUM, OeH3MII.
[lpeanouyTuTenbHEMU ABJAKRTCA C1—-CjialIKMIIOBHE CJIOXKHEIE 2OUPH. CJOXHHE
odupHl COeOMHEeHUM MO HacToAlleMy KU300PEeTEeHMI0 MOXHO IMOJydaTb B
COOTBETCTBUM C  TpaIUMUMOHHEMM  crocobammu  "March's  Advanced
Organic Chemistry, 5th Edition". M. B. Smith & J. March, John
Wiley & Sons, 2001.

MpuMeprl bpapMalUeBTUYECKU I[IPUEMJIEMEIX HETOKCUYHHX aMMIOB
COeIOVHEeHUN 0 HACToAueMy H300peTeHMI0 BKJIOYAnT aMMIE, [1O0JIyJYeHHbEe
n3 amMmmaka, nepsudHux  Ci;—-CeaJIKMJIAMMHOB UM BTOPUUYHEX C;-Cg
IuaJikuJlaMMHOB, TiIe ajKWiIbHasa Tpylna npencrasyseT coboit npaMyn
WM pasBeTBJEHHYIO Uelnbk. B cilydae BTOPMYHBIX aMMHOB, AaMMH MOXET
Takkxe ObTb B QpopMme 5- MaM 6-UJIGHHOT'O IeTepouMuKia, Ccoaepxamero
OOMH aToM as30Ta. [IpelNouTUTENIbHEIMU SHABJSITCA aMuibl, [OJy4deHHHe
“M3  ammmaka, nepBuYHEX , C;—-CiaflkMiaMMHOB M BTOPHMYHHX Ci1-C;
OMaJIKMJIAMMHOB . AMMUIOE COEIOMHEeHMM [10 HacCTosueMy M30OPEeTEeHMIO MOXHO
[IOJIYYUTE B COOTBETCTBMM TpPaIUMUMOHHEMM cCrocoBaMM, TaKMMM Kak
"March's Advanced Organic Chemistry, 5th Edition". M. B. Smith
& J. March, John Wiley & Sons, 2001.

TepMuH "rnpoJjiekapCTBO" OTHOCUTCH K COeIOUHEeHuaM, OHCTPO
npeo6pasoOBLHIBaeMEM in vivo c [oJiydeHmueM podoHadaJbHOIO
COeIMHEeHMs  yKasaHHOM  BHule QOPMyJIH, HanpumMep, [IocpelncTBOM
rugposiMs3a B KpoBu. IlogpoBHoe of6cyxneHue npencrasineHo B T,

Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems,"
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Vol. 14, A.C.S. Symposium Series, a Takxe B Bioreversible
Carries in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association u Pergamon Press, 1987, 06a'BKnmqum
B IaHHYI0 BasgBKY NOCPEACTBOM CCHUIKM.

[IpedrnouYTUTENbHEMM COEIMHEHUSAMM [I10 HacTofleMy U300peTeHMo

ABJIAIOTCA coenuHeHusa oopmyJis I1T1:

roe Rl, Rz, R3, R4, Xl, X2 u X3 umenrT 3HadYeHusi, OoIlpeleJsieHHble
onsa gopmydel I.

B onHoOM npennodTUTEJIbHOM BapMaHTe BOIUJIOWMEeHMUS HaCTOoAmero
us3obpeTeHus OOUH U3 Xl, X2 wm X3 npencrasydeT cobolt BOOOPOXL,
TajlIoTeH WM aJIKUII.

B IOpyroM MNOpeOnoYTUTENIbHOM BapMaHTE BOIJIOWEHMA HaCTOAULETO
nsobpeTeHuUss OIOMH U3 Xl, X% wm X3 npencraepiasaeT cobon ORS, NR°R®
muam COR°.

B HanboJsiee MNpelnnodyTUTENILHOM BapMaHTe BOIMJOIWEHUA HACTOAWLEIo
n3obpeTeHns xX1=x?=x3=H.

B OpyroM npennoyuTMTEsIbHOM BapuaHTe BOIJIOMEHUS HaéTonmero
nsobpeTeHunn R? npencrasjsgeT cobor BOINOPOHL, TaJIoTeH MM aJKuil.

B Oosee rnpelnodTUTEJBEHOM BapMaHTe BOIUIOWEHMA HAaCTOAWETo
nsobperenunsa R! rnpencraBjasgeT coBoM ankuil.

B IIpennoYTUTeNbHOM BapMaHTe BOIJICUWEHUS HacToamero
ns3obpeTeHuss OIOUH U3 R® u R npencrasiaeT cobol BOIOpON, TIaJIOTeH,
Ci-Csankmi, C;-Cganmkokcu, HuTpui, OR®, NR’R®, COR®, (CR*R®),C(O)R’,
CO,R®, CONR°R®, (CR°R®)p—apun mmm (CR°R®),-rerepoapui.

B OoJjiee npednouTHUTESILHOM BapMaHTe BOIUJIOWEHUS HACTOSAWETO
u3o0peTeHusa R? npencraeyifeT cobor Bogopoxn, rajioreH, C;-Cgankuin,
OR®, NR’R®, COR®, (CR®R®)jp-apun mmm (CRSR®),-rerepoapwus.

Eume B OIOHOM NpenanouYTuTesb HOM BapuaHTe BOTLJIOLEHU A

HacrTosawero usobpereHus R* npencrasJjAeT coboll BoIxopon, OR®, wm
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NR°R®.

B crlenyomemM Npenno4YTUTEJSIbHOM BapuaHTe BOIJIOWEHUA
HacTosmero msobperenua R’ npencraBnser coboit Cp-Cgankui.

M B cllegyolieM IMNpellodYTUTENILHOM  BapMaHTe BOIJIOWEHU ST
HacTodwero usobpereHus RS u R® npegcrasuaapT cobom Bomopon, Ci-
Cgankmn, C,-CgankeHnuJ, Co,-Cganikmuma, apuaaJjKuI, UUKJIIOAJIKMII,
TeTepOUMKIIOANIKMII, apwujl, TeTepoapuil MM TeTepoapusiajku.

Ewe B OIHOM [IpearnoYTUTEJIbHOM BapMaHTe BOIJIOCWEHN A
HacTosmero msobperTenmsa R> u R® BMecTe c aToMoM azoTra, k KOTOpOMY
OHUM MpUCOenOMHeHH, ofpasylT 3-8-ujleHHOe KapOOUMKIMUYECKOoe KOJLLO,
IO YeTHpeX YJIEHOB KOTOPOIO SABJISIOTCS I'eTepoaTOMaMM.

B Ooslee mnpennodYTUTE/SILHOM BapUaHTe BOIUICWMEHMA HACTOAWETrO
uzobperenus R> u R® BMecTe ¢ aToMoM azoTa, k KOTOPOMY OHM
npucoenuHeHs, o0O0pasyrnT 5-6-ujleHHOe KapOOUMKIMUECKOe KOJbLO, OO
IOBYX YJIEHOB KOTOPOI'O ABJIAITCSA TIeTEepOoaTOMaMM.

B HaunboJsiee NpelnnodyTUTENIbHOM BapMaHTe BOIJIOWEHUA HACTOAUWETO
usobperenns R> u R® BMecTe ¢ aToMoM as30Ta, K KOTOPOMY OHM
NprucoeOuHeHH, OBpas3yioT NMUIepasmMHOBOe KOJIBLO .

Crnenymoume nNpennodTUTEeNbHEE BapMaHTH BOIMJIOMEHMS HaCTOSMWEIo
nsobpeTeHUss MNPencTaBJIAT coboll coemvHeHusa GopMysil I, B KOTOpPOIt
R! npencraenaeT coboil mMBaMEmMEHHBIT AMMH.

OcoGeHHO mnpennodYTHUTEeNIbHEE - BAPMAHTH BOIJIOMEHUS HaCTOAMmETo
nzobpeTeHnsa NPeACTaBAALT coboit coemuHeHus dopmysit I, B KOTOPOI
R? npencrasjfgeT coOoM MeTWIIbHYI0 Tpynny u R® npencrapnsaeT cobon
UMKJIONEHTUIBHYIO TPYMNNny.

[IpennodTuTesNbHEE BapUaHTH BOIJIOWEHUA HaCTOAMWETO
nsobpeTeHusa BKJIOYAKT, HO HEe OUPaAHUUYMBAKTCHA 3TUM, COEOMHEHUSd,
[IepeuYnCIIeHHEEe HMXEe:

8 -LUMKIONEHTUN -2~ (MMPUIONH~2~MIIaMuHo ) -8H-nmpuno [2, 3-

d} nupuMmmanH-7-0H,

TUAPOXJOpuL 6-0poM—-8-UuKIONeHTMI-2~ (5-nunepasmu-1-mmi-
NUPUIOUH-2-uinammHo) ~8H-nupmno [ 2, 3-d] nupummaonu-T7-oHa,

TUAPOXNOpUL 8-UMKJIONEHTMI-6-3TMi-2~ (5-nunepasmu-1-umma-
MMpUINH-2-unamMmHo ) —-8H-nupuno [ 2, 3-d] nupuMmmaouy-7-oHa,

STWIIOBEM 2¢up 8-uMKIIONeHTMNI~T7-0kco-2- (5-nunepasuH-1-mmi-

NUPUIVH=-2-UjlaMuHo) =7, 8—-aurugpo-nupuno [ 2, 3-d] nupuMuIany-6-—
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KapOOHOBOM KMCJIOTH, TIUIPOXJIOPUI,

I'MOPOXJIOPUA 6-aMMHO-8-UMKJIIONEeHTHUI-2 - (5-nunepasmuH-1-umia-
nUpUIOMH-2-maamMuHo) ~8H-nupuno [2, 3-d] nupuMuaonMH-7-oHa,

MIOpoxJyiopun 6-6poM-8-UMKIONEeHTU-2-[5-( (R) -1-MeTn-1-
MUPPOSIMAONH=2 ~1J1) ~NIUPUIMH-2-ui1aMMHO ] -8 H-nupuno [ 2, 3-d] nupmuMuamnH-
7-0Ha,

6-0pOoM-8-LUMKIOTeKCUII-2~ (MMPUINH-2-UJI-aMMuHO ) —8H-nupumo [2, 3~
d] nupumMmanH-7-0H,

6-aueTun-8-umkiaoneHTMN-2-[5- (3, S-ouMermanunepasuH-1-umu) -
nmpMnMH-Z—MHaMMHo]—5—memmn—8H—nmpmno[2,3—d]nMpManMH—7—0H,

6-auerun-8-unknonedTun-2~[5- (3, 3-ouMeTunnunepasuH-1-uim) -
NUPUIOMH-2-UjlaMUHO ] -5-MeTun-8H-mupuno [2, 3-d] mupuMuamu—-7-0H,
6-aueTw-8-UMKIONEHTUI-5-MeTU-2~- [ 5- (4-MeTuINMnepasuH-1-
WIT) ~OUPUIMH -2 ~ujiaMmHo ) -8H-nupuno [2, 3-d] nupummunuu-7-0H,
6—aueTmn—2—[5—(3-aMMHonMpponmnMH—1—Mn)—nmpmnmn—z—mnaMMHo]—
8—uMKﬂOHeHTMH—5-MeTMﬂ—8H-nMpmnO[2,3—d]nMpMMMHMH—7-OH,
6-0poM-8-LUMKIONEeHTUN~5-MeTui~-2 - (5-MOpdOIMH- 4 - UnNMpUIanH-2 -
nnammHo) -8H-nmpuno [2, 3-d] nupummunuH-7-0H,
' 2—{5-[6Mc—(2—MeToxcusmmn)—aMMHo]—nMpMnMH—2—MnaMMHo}—6—
6pom—8—umxnoneﬂmmn—5—meTmn~8H—nmpmno[2,3—d]nMpMMMnMH—7—OH,
6—auemmn—8—uMKnoneHTmn45—Mewmn—2—(5—mop¢onma-4—mnnmpmnmn—
2—MHaMMHO)—8H—nMpMﬂO[2,3-d]HMpMMMHMH-7—OH,'
6—aueTmh—2—{5—[6mc—(2—meT0KCM3Tmn)—aMMHo]—nMpmnMH—Z—
MﬂaMMHO}-8—uMKHOHeHTMH-5—M€TMH—8H-HMpMHO[2,3—d]HMpMMMnMH—7—OH,

TPeT-OyTUIIOBHNA 3dup 4-[6- (8-uMKIONEeHTUI-6~1on—-5-MeTma~T7~
oxco—7,8-nmrmnponupmno[2,3—d]nmpmmmnwﬂ—2—mnaMMHo)—nmpmnMH—3—
i) -nunepasmH-1-kapOOHOBOM KUCJIOTH,

8—umxnoneHTmn-6-Mon—5—MeTMH~2—(5—nmnepa3MH—1—MnnupmnMH-2—
minammnHo) -8H-nupuno [2, 3-d] nupuMmamH-T7-0H,

TPeT~Oy TUJIOBEM 3¢up 4-{6-[8-UMKIONEeHTUI~-6- (2-
STOKCMBTOKCM)—7—0Kco—7,8—nurnnponmpmno[2,3—d]nmpMMMnMH—2-
WUJIAaMUHO ] ~NMPUAMH-3-UN} -nunepasmH-1-kapBOHOBOM KUCIOTH,

8-LMKJIONEHTUN-6- (2-3TOKCU~3TOKCHK) ~2~ (5-nunepasmu-1-u-
nMPUIOVH-2-unammHo) -8H-nupuno [ 2, 3-d] nupummuany~-7-oH,

2-{5-[buc- (2-METOKCUITUII) ~aMUHO ] ~-TUPUINH~2 -UIJIAMUHO } — 6 -

6pomM-8-unknoneHTun-5-mernn-8H-nupuno [2, 3-d] nupuMuouH-T7T-0H,
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6-aueTun-2-{5- [6uc- (2-MeTOKCUSTUII) ~aMUHO ] ~NMUPUIOUH~2 -
UJIaMMHO } -8 -LMKIONEeHTUA~5~-MeTun-8H-nupuno [ 2, 3-d] nupumMmuaouH-7-0H,

TpeT-0yTuUnoBut 23¢up 4-[6- (8-uzonponun-7-okco-7, 8-
nmrmnponmpmno[Z,3]nmpummhmn-2—mnaMMHo)—nmpmnMH—3—Mn]—nmnepaama—
1-xapOOHOBOI KUCJIOTH,

8-u3zonponuin-2- (S-nmunepasuH-1-uanmpmonH-2-mujiaMmHo ) —8H-
numpuno [ 2, 3-d] nupuMmuaouH-7-0H,

TpeT-0yTunoseit 3¢up 4-(6- (8-umknoneHTuna-7-okcokc-7, 8-
aurupponupnno [2, 3-d] nupuMHMIOMH-2 ~UJIaMMUHO ) ~NIUPUONH=3 -1 ] -
nunepasmuH-1-kapBOHOBOM KUCJIIOTH,

8-uMKkIONEeHTUN-2- (S-nunepasuH-1-unnmpmionH-2-mujiaMmHo) -8H-
nupuno [2, 3-d] nupuMuouH-7-0H,

TpeT-0yTuUoBE 3¢up 4-[6- (8-umknorekcuyi-7-oxkco~7, 8-
aurmgponupuno [2, 3-d] nMpMMMIOMKE—-2 -MJIaMMHO ) —[IMPUIOMH=-3-1i1] -
nunepasmH-1-kapBOHOBOM KUCJIOTH,

8-UUKIOTeKCUII-2- ( S—nunepasmi-1-uInmupuIiInH-2-ujJaMmHo ) -8H-
nupuno [2, 3-d] nupuMuInH—-7-0H,

TpeT-0yrTunoeeit 3dpup 4-[6- (8-umknonponun-7-oxkco-7, 8~
orugponupuno [2, 3-d] niMpuMmMInH-2-MUIaMMHO ) ~NTUPUIONH-3~Mi1] —
nunepasuH-1-kapOoHOBOM KUCJIOTH,

8-uukonpormi-2- (S-nunepasmuH-1-ManMpuaonH-2-MJIaMmMHoO ) —8H-
nupuno [2, 3-d] nupuMnUIOMH—-7—-0H,

.6-6pom—8—umxnoneHTmn-2—(nmpmnMH—Z,6—MnnmaMMHo)—8H—
nupuno (2, 3-d] nMpuMMIONH-T7-0OH,
6—-06pOM-8—-UMKJIONEeHTUI-5-Me T~ 2~ (MMPUIOMH-2-UJIaMUHO ) —8H-
nupmuno {2, 3-d] nupuMmnaonH-7-0H,
6—6pom—8—uMKnoneHTmn—S—MeTmn-Z—[5—{4—MeTmnnmnepa3MH—1—Mn)—
nupuianH-2-unamMmHo ] -8H-nupuno [ 2, 3~-d] nupmMmuaonH-7-0H,
8-UMKIONeHTUJI-6~ (1-3TOKCUBUHMI) ~S5~MeTui-2- [ 5- (4-MeTuUI-
nunepasmH-1-un) ~-nupuinH-2-unammtio ] -8H-nupuno [2, 3-d] nupyuMmanH-7-
OH,

TpeT-6yrunoseit 3¢up (1-{6-[B8-umxknoneHTuna-6-(1-
9TOKCUBMHUI) —5-MeTun-7-okco-7, 8—ourunaoponvpuuo [2, 3-d] nMpuMuOnH-
2-UJIaMMHO | ~NMUPUIOUH~-3~-1J1 } ~[IUPPOJIMINH-3-1J1) ~KapOaMMHOBOM KUCJIOTHI,

6-aueTun-8-uukaoneHTmn-2- (4-rmopoxkcu-3, 4,5, 6-rerparmngpo-

2H-[1, 3" ] bunmupuaonunia-6"' -uaammHo) -5-merun-8H-nmupuno (2, 3—
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d] nupuMmnaonH-7-0OH,

TpeT-OyTUJIOBHIM 3dup 4-[6- (6-6poM-8-UMKIONEHTUII-5-MeTui-7-
OKCO-7, 8-muruaponupuno [2, 3-d] nMPpUMUIONH-2-UJIaMUHO ) —[TUPUIOMNH-3—
uin]-asenaH-1-kapBOHOBOM KMUCJIOTH,

6-6poM-8-uukiyoneHTmn~-2~- (5-[1, 4] omazenad-1-ua-nupmuiauu-2-
nnamMmHo) -5-Merun-8H-nupuno (2, 3~-d] nupmMuanH-7-0H,

TpeT-OyTUIOBHM 3bup 4-{6-[8-umuknoneHTMN-6~ (l-3TO0KCHU-
BMHUIT) -5-MeTusn-7-okco-"7, 8-gurugponmupuno [2, 3-d] nupuMuaonH-2-
wiaMuHo ] -nupuauH-3-un}-[1, 4] omasenalH-1-kKapBoOHOBOM KUCIOTH,

6-aueTm-8-uuknoneHTMi~-2- (5-[1, 4] onasenaH-1-ManupuanH-2-
ninamMmHo ) -5S-meTun-8H-nupuno (2, 3-d] nupuMmIOnH-7-0H,

6-alueTui-8-UMKIONEeHTMII-5-MeThui~-2~ (MIMpUINH-2-ujlaMmHoO ) —~8H-
nupmno[2, 3~d] nvpumMmaouH-7-0H,

TpeT-0yTuioBl 3¢up 4-[6- (8-UMKIONEHTUI-5-MeTua-7-0KCO-
7, 8—ournapornupuno [2, 3-d] nMpUMMMIOIMH-2-UIIAMMHO ) ~NUPUIOMH-3-1n] -
nunepasmnH-1-kapBOHOBOM KUCJOTH,

8 -UMKIONEeHTUN-5-MeTnn-2- (5~nunepasmH-4-ManupuamH-2 -
nnammHo) -8H-nupuno (2, 3-d] nupuMmnaouu-7-0H,

TpeT-O0yTuioBeil 3¢up 4-[6- (6-BpoM—-8-LUMKIONEHTUII-5-MeTHI-T7—
okco-7, 8-nuruapo-mmpuno [2, 3-d] nMpUMMOMH-2 ~-MIaMUHO) ~NMMPUOUH~3—
unl -2, 2-oviMe TMII—-nunepasuH~1-kapSoHOBOM KUCJOTH,

6-6pom-8-unknoneHTun—-2-[5- (3, 3-oumeTunnunepasud-1-umu) -
NUPUIONH-2-nJlaMuHo ] -5-MeTun—-8H-nupuno [ 2, 3d] nupuMmmamuH—7-0H,

TpeT-O0yTujIoBEM 3dup 4-{6-[8-UMKIONEHTUNI-6- (1-3TOKCUBUHUI) —
S5-MeTui-7-okco-7, 8—murunopo-mupuno [2, 3-d] nMpuMmuIOnH-2-UIaMMHO ] -
OUPUINH-3-Ui} -2, 2-OUMeTHII-Nunepasmi-1-KapOOHOBOM KUCJIIOTH,

TpeT-0yTuJIOBE 3¢up 4-[6- (6-OpoM—-8-UUKIIONEHTUII-5-MeTHI-7~
oxco—7,8—nmrmnponmpmno[2,3-d]hMpManMH-2—MnaMMHo)—nmpmnMH—B—
unl] -2, 6-ouMeTuanMnepasmuH-1-kapBboHOBOM KUCJIOTH,

6-6poM-8-umuknonenTnn-2-[5- (3, 5-oume mmuinunepasmu-1-um) -
NMPUOMH=-2-nij1aMuHo ] -5-MeTmn-8H-nupuno [ 2, 3-d] nupumMuomH-7-0H,

TpeT-0yTUJIOBEA 3dup 4-{6-[8-uuknonedTui-6- (l-3TokCu-
BMHMJI) —=5-MeTui-"7-okco-7, 8-gurnaponupuno {2, 3-d] nupuMmomuH-2-
MJIAMMHO ] ~MpUInH-3-ui} -2, 6~aMMe TuInuriepasuH—-1-kapBoHoBoOM
KMCJIOTHL,

8-uuMKIIONeHTMN-6- (1-3TOKCUMBMHMT) —5-MeTUn-2- (5-MopdosMH—4 -
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WII-NUPUINH-2-UaaMmHo ) —8H-nupuno [ 2, 3~-d] nupuMmanbu—-7-0H,
6-0pomM-8-umkyjoneHTun-5-mMeTun-2- (3,4, 5, 6-rerparmogpo-2H-
[1,3']6unupunnumn-6"'-unammuo) -8H-nupuno [2, 3-d] nupumMmamnH-7-0H,

8-UMKJIONEeHTUN-6- (1-3TOKCUBUHNI) -5-MeTun-2- (3,4, 5, 6-
TeTparmnpo-2H-[1, 3']6unupuavumi-6"'-unammuo) -8H-nupuno (2, 3-

d] nuprMuonH-7-0H,
6-aueTui-8-UuMKJIONeHTUI-5-MeTmin-2- (3,4, 5, 6~rerparuopo-2H-
[1,3']6unmpuaonamn-6"'-unammHo) -8H-nupuno (2, 3-d] nupuMmuamH-7-0H,

TpeT-0yTUIJIOBEIM 30Up 4—{6—[8—unxnoneﬂmmn—6—(2—3T0Kcmsmmn)—
7-okco-7, 8-aurugponupnao [2, 3-d] nMpuMuIAMH=-2 -UJIaMUHO ] —UPUOMH-3-
Ui} -nuriepasmH-1-kapBoHOBOM KUCJOTH,

8 —UMKJIONIEHTUJI- 6~ (2-3TOKCU~-3TUI) -2~ (5-nunepasuu-1-mi-
NUPUINH-2-ujlaMmHo) -8H-nupuno [2, 3-d] nupuMmnaonH-7-0H,

TpeT-0yTunoBuit sbup 4-{6-[8-umknoneHTun-6- (2-
METOKCHMITOKCUMETUT) —7-0okco-7, 8—-gurunponupuno (2, 3-d] nupuMnIanH-2 -
MJIAMMHO | ~-MMUPUIOMH-3-1J1} -NUNepasmH-1-KapBOHOBOM KMCJIOTH,

8 -LUMKJIONEHTUII- 6~ (2-METOKCUITOKCUMeTUI) -2~ (5-nunepasmH-1-
WII-NUPUIMH=-2-UJIaMuHo ) —8H-nupuno [2, 3-d] nupuMmaomH-7-0H,

TpeT-0yTUIIOBHM s@up 4-[6- (8-LUUKJIONEHTUII-6-3TOKCUME TUJI-T -
OKco-7, 8-gurniponmpuno [ 2, 3—-d] nMpMMUONH-2 ~UIJIAMUHO ) —TUPUOMNH- 3~
i) -nunepasmuH-1-kKapBOHOBOM KUCJIOTH,

8 -LMKJIONEHTUN-6-3TOKCUMETUNI-2~ (5-nunepasuH-1-ua-nmupmuamH-2-
ninammHo) -8H-nupuno (2, 3-d] nupuMmanH-7-0H,

TpeT-0yTUJIOBE 2dup 4-[6- (8—-LUMKIONEHTUI~-6-MEeTOKCUMETUI- 7~
okco-7, 8-murngponupnno [2, 3-d] nMpMMMONH—-2 ~UJIAaMMHO ) ~[IUPUIONH- 3 —
nin) -nurepasmuH-1-KapBOHOBOM KUCJIOTH,

8 - LMKJIONEHTUI~ 6~MeTOKCUME TMII-2~ ( 5—-nunepasmi-1-MiI-NUpuaonH-
2-unamuHo) -8H-nupuno [2, 3-d] nupuMnovH-7-0H,

6-6poM-8-umkyoneHTUN-2-[5- (2, 6-auMe THMIMOPOOIIMH -4 -17) -
OUpUIVH-2-ujiaMmHo] -5-merun-8H-nupuno [ 2, 3-d] nupuMmuanH-7-0H,

8 -umkyoneHTMa-6-3ToKkCcuMeTMN-2- (3,4, 5, 6-rerparunpo-2H-
[1,3"]6unupnomHna-6"'-unammHo) -8H~nupuno [ 2, 3-d] nupuMuanH-7-0H,

8- LUMKJIONEHTUII- 6 -3 TOKCUMEe TUI~2~ (5-MOpbONIMH- 4 ~MANUpUINH-2 -
nnammHo) -8H-nupuno[2, 3-d] nupuMmuIanH-7-0H,

BeHsuJIOBEM 30up [8-uuknoneHTun-7-oxkco-2-(3,4,5, 6-

TeTparnnpo-2H-[1, 3' ] Bunupuamumn-6"' -unammuo) -7, 8-ournapo-
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nupuno [2, 3-d] nupuMnanH-6-uaMe T ] ~kapGaMMHOBOM KMUCJIOTH,

8-umurgoneHTmun-2-[5~- (2, 6-guMeTnI-MOpPOSIMH~4 —1J1) ~IUPUOUH-2 ~
ujaMmMHO] -6~ (1-sTokCUBMHEMUI) —5-MeTunn-8H-nupuno [ 2, 3-d] nupuMuouu~7-
OH,

6-aLeTua—-8-uukIoneHTMNI-2- [5- (2, 6~ ouMme TuaMopdonmH-4 ~mi) -
NUPUIOMH-2-uUjlaMmHo ] -5-MeTun-8H-nmpuno [ 2, 3-d] nupuMmuaouH-7-0H,

8-uuknoneHTUN-5-MeTmn-2- (5-nunepasui-1-uanupuouH -2-
njaMmHo) —-6-nponmonmui-8H-nupuno [ 2, 3-d] nIMpuMUIOUH-T7-0OH.

Ipyrue BapMaHTH OCYWECTBJEHMA HaCTOAWEIO M300peTeHus
BKJIOYAIOT, HO HEe OI'PaHUUMUBAKTCS MMM, COEIOMHEHMA, MNepeyuMcCJIeHHHEe
HUXe :

6-6poM—-8-umukgoneHTUN-2-MeTuN-8H-nmupuno (2, 3-d] nupuMmamH-7-
OH,

6-0poM-8-LMKJIONEeHTUNI-5-MeTMII-2~ (5—-nunepmamH- 1 -un-nupuanH-
2-unamMmHO) -8H~-nmpuno [2, 3~-d] nupuMuanH=-T7-0H,

TUOPOXJIOPKUI 8-UMKJIONEeHTUN-6-pTop-2- (5-nunepasuu-1-usn-
NUPpUIONH-Z-ujnaMmtio) —8H-nupuno [ 2, 3-d) nupummamnu-7-oHa,

TUOPOXJOPUL 8-UMKJIIONeHTUI-6-MeTuiI-2~ (S5-nunepasuu-1-mi-
NUpUIONH=-2-unaMmHo) -8H-nupuno [ 2, 3-d] nupuMmaouH-7-0H,

TUMAPOXJIOPUI 8 -UMKJIONEHTUN—-6-1n306yToKkcu—-2- (5-nunepasuH-1-
UIN-NUPUANH-2-1ujaMmHo ) -8H-nupuno [2, 3-d] nupyMuanH-7-oHa,

rUAOpoxXJyiopun 6-0eH3M~-8-UMKIOoNeHTUNn~2- (5~nunepasua-1-uma-
NVpMIOVH-2-ujaMmHo) -8H-nupuno [ 2, 3-d] nupummauH-7-oHa,

TUAOPOXJIOPUI 8-LUMKJIIONEHTMUI-6-IMAPOKCUME TUII-2~ (5-nurnepasmH-
l-un-nupunuH-2-unammHo) -8H-nupuno [2, 3-d] nupummanH-7-oHa,

3TUIOBHNA 3dup 2-[5- (4-TpeT-ByTokCcHMKApOOHUNNIMUNEpa3mH-1-un) -
NVMPUIOMH-2-UJTaMUHO ] -8 -LUMKJIONeHTHI-5-MeTun-7-okco-7, 8 - mmrmuapo-
nupuno [2, 3-d] nupuMUIVH-6-KapOOHOBOM KUCJIOTHI,

6-aueTus-8-UMKIONEeHTUI-2~ ( 5-nunepasuH- 1 -MInupmuouH—2-
ninamMmHo) -8H-nupnno [ 2, 3-d] nupuMmuanH-7-0H,

6-aueTus-8 -UMKJIONEHTMA~5-MeTuin -2~ (5-nunepasmuu-1-ma-
NUPUANH-2-1jaaMmHo ) -8H-nupuno [2, 3-d] nupuMmmuaonH-7-0H,

6-BpoM-8-UMKIIONEeHTHUI~5-MeTuiI-2~ (MUPUINH-2 -uaaMmuHo ) —8H-
nvpmuno (2, 3-d] nupuMmanH-7-0H,

6-BpoM-8-LuKIJIOneHTnN~2 - (MMPUAMH-2-UnaMmuHo ) ~-8H-nupuao [2, 3-

d] nupuMmnamuH-7-0H,
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6-6poM-8-umukigoneHTUN-2~ [ 5- (3, 5S-ouMerunnunepasmH-1-mma) -
nupuanH-2-uiaamMmHo] -8H-nmupuno [ 2, 3-d] nupuMmaomuH-7-0H,

6-6poMm—-8-umknoneHTnn-2-[5- (3, 3-ouMeTunnunepasmuH-1-mia) -
nupuIvH-2-uynammHo] -8H-nupuno [2, 3~d] nupuMuomu-7-oH,

6-0poM-8-UMKJIONeHTMN-2~ [ 5- (4-MeTUANUNepasmH-1-mi) —-nupuianH-
2-unamuHo] -8H-nupumno [2, 3-d] nupuMmaomH-7-0H,

2-[5- (3-ammHONMUMPpOMMAMH=-1~1J1) ~IUPUONH-2 -UJIaMUHO ] -6 -6poM—-8-
umkjgoneHTun-8H-nupuno [2, 3-d] nupuMuanH-7-0H,

6-BpoM-8-umkyoneHTmMn-2 - [ 5- (3-3TuinaMmHO-nMppoaMauHE-1-mmu) -
NMpUIOnH-2-unammuHo] -8H-nmupuno [ 2, 3-d] nupyMuouu-7-0oH,

6-6poM-8-LUMUKIONEHTUI-2 - (5-NMPPOIMIONH- 1 —UI-TUPUIOMNH-2 -
unammHo) -8H-nupuno (2, 3-d] nupuMmanH-7-0H,

2-{5-[3- (1-amMmmHO-1-MEeTUIIBTWII) ~MUPPOIUIONH~1 -1J1] ~IUPUINH-2 -
MIaMuHo } -6-6pom-8-umukoneHTun-8H-nupmuao [ 2, 3-d] nupuMuamH-7-0H,

1-[6- (6-6pom-8-uuKIIONEeHTNNI-7~0KCO-7, 8—nurmnponupuno[2, 3-
d] MUPUMMUINH -2 -MJIaMMHO ) ~[TUMPUINH-3~WJ1 ] ~IUPPONMIOMH-2-KapBoHOoBad
KMCJIOTa,

6-06poM-8-uMKIONeHTUI-2~- [ 5= (4-OusTuIaMMHO -6y TUJIaMUHO ) —
NUMpUAONH-2-1aMuHo | -8H-nupuno [ 2, 3-d] nupuMmuanH-7-0H,

6-aueTus-8-UMKIONeHTMUI-2~ [ 5~ (3-sTunaMMHONMMPPONIMIOMH-1-1i) -
OUMPUIONH-2-WUJIaMMHO ] -5-MeTun—-8H-nmupuno [2, 3-d] nupuMmmanH-7-0H,

6-aueTua-8-UMKIONeHTUII~5-MeTui~-2~ (5-nupponuauH-1-mma-
NUpMIOVH-2-uiamMmHo) -8H-nupuno [2, 3-d] nupuMmuanH-7-0H,

o-aueTun-2-{5-[3-(l-aMmHO-1-MeTUN-3TNUN) -NUppPOIMAMH-1-1ui] -
NVPUINH-2-UJIaMUHO ] -8 -UMKJIONeHTUN-5-MeTun-8H-nupuno [2, 3-d]
NMpUMUIOMH-T7-0OH,

1-[6- (6-aueTmi-8-UMKIONEeHTUI~5-MeTHI-7-0KCO-7, 8-IUMrnIpo-
nupnno [2, 3-d] nMpUMUMIOMH=-2~-WJIaMUHO ) ~[IVPUIMH=-3~1J1 ] ~TUPPOJIMIONH -2 ~
kapBoHOBas KMUCJIOTA,

6-aueTui-8-uUMKIONeHTUIN-2~ [ 5= (4 - O3 TUIIaMUHOBY TUIIAaMUHO ) —
NUPUAMH-2-MJ1aMMHO ] -5-MeTun-8H-nupuno [ 2, 3~d] nupuMmuamuH-7-0H,

8-umkiioneHTUI-2- [ 5- (3, S-ouMeTunnunepasuH-1-ui) -rnupuiauH-2-
unammHo] -6-srun-8H-nupuno [2, 3-d] nupuMmuanH-7-0H,

8-umknoneHTun-2- [5- (3, 3-muMeTMnnuIepasmMH-1-ui) -mMpuauH-2-
ninaMmHo ] -6-stun-8H-nupuno [ 2, 3-d) nupmuMuonH-7-0H,

8-uMKkIIONneHTMI~6-3Tun-2- [ 5- (4-MeTunnunepasma-1-uma) ~IMpuanH-
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2-unammHo] -8H-nupuno [ 2, 3-d] nupyMuaMH—-7-0H,

2-[5- (3-aMmHONMUMPPOMUIOMH~1~MJ1) ~IUPUIONH-2 ~MNJIaMMUHO ] -8~
UUMKJIONeHTUN-6-31tun~-8H-nupuno [2, 3~d] nupuMmaonH-7-0H,

8—uMKnoneHTmn-6—swmn—2—[5—(3?3TmnaMMHonMpponmnMH—l—MH)—
nMpuInH-2-unammuHo ] ~8H-nupuao [ 2, 3~d] nupyMmuaonH-7-0H,

8 -UMKJIONEHTWJI-6-3TUJI-2~ ( 5-NUpPoIMINH- 1 -unnupuouH-2 -
mnammHo ) -8H-nupuno [ 2, 3-d] nupuMmaomuH-7-0H,

2-{5-[3-(1l-aMmHO~-1-METUIBTII) ~IUPPOIUINH-]1~MJ1] ~[IUPUONH~-2 -
MJIaMMHO } -8 -LUUKJIONEeHTUI-6~-3Tuin-8H-nupuno (2, 3-d] nupuMmaouH-7-0OH,

1-[6- (8-umknoneHTun-6-srun-7-okco-7, 8~nuruaponmpuno [2, 3-
d] IMPUMMIOMH-2 -MJIAMUHO ) ~ITUPUAONH-3-WJ1] ~[IMPPOIMOMNH-2-KapBoHoBasd
KucJyoTa,

8-umksoneHTHUN-2- [ 5- (4 - 013 TUIIAMUHOOY TUIIAMMHO ) ~MUPUIOMNH=-2 -
nnammHo] -6-atun-8H-nupuno [ 2, 3-d] nupuMmonu-7-0H,

6-0eH3un-8-unuknoneHTnn-2-[5- (3, S-oumerunnunepasuu-1-un) -
nupuiIuH-2-munammHo] -8H-nupuno [2, 3-d] nupuMmuaouH-7-0H,

6-6eH3un-8-unkynoneHTun-2-[5- (3, 3-oumMeTunnunepasmH-1-mum) -
NUPpMIONH-2-niamMmHo ] -8H-nupuno [ 2, 3-d] nupuMmuanu-7-oH,

6-0eH3un-8-unkgoneHTUN-2- [5- (4~-MeTun-nunepasuxa-1-mmu) -
NUpMInH-2-unammHo ] -8H-nmpuno [ 2, 3-d] nupuMuonH-7-0H,

2-[5- (3-amMmHONMMPpPOMMINH-1-1J1) ~NUPUOMH=-2 ~MJIAMUHO ] -6 —-BeH3MI—
8-umknonenTua-8H-nupuno [2, 3-d] nupumuouu-7-0H,

6-0eH3MJI-8-UMKJIONeHTU-2- [ 5- (3-arunamMmmHonuppoamamH-1-mma) -
NMUMpUIOMH-2-1uaaMmHo ] -8H-nupuno [2, 3-d] nupummuanH-7-0H,

6-0eH3MJI-8 - UMKIONEeHTUIN-2 - (5~-nupponnani—-1-uia-nMpuiamH-2 -
ninammHo) -8H-nupuno [2, 3-d] nupummanu-7-0oH,

2-{5-[3-(l-ammHO-1-MeTHUNITUA) ~NIMPPOAMUIMNH—1 -] ~NUPUIONH -2 -
MIIAMUHO } - 6-6eH3un-8 -uuknoneHTmi-8H-nupuno (2, 3-d] nupumMmanH-7-0H,

1-[6- (6-6eH3nn-8-uuKIONEeHTUI~7-0KCO~7, 8- ourmupo-
nmMpmIo (2, 3-d] MMpMMUIONH-2-MJIaMUHO ) ~NTUPUIOMNH—3~UJ1] ~OIUPPOSMIONH-2 -
KapboHoBasa kKucJjora,

6-6eH3MII~-8-UMKIONeHTUN~2 - [ 5~ (4~ a3 TninaMmHo By TUJIaMUHO ) —
NUpUIMH-2-uinaMmHo ] -8H-nupmuno [ 2, 3-d] nupuMmmuamnH-7-0H,

8-umknoneHTMUN-2- [5- (3, 5S-muMeTHnnunepasuH-1-un) ~nupuaouH-2-
niaMuHoO ] -6-runpokcumerun-8H-nupmuno [2, 3-d] nupuMmmuaonH-7-0H,

8 -unkyoneHTun-2-[5- (3, 3-ouMerunnunepasuH-1-ui) ~-NMpUINH=-2-
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mwiaMmHo ] —-6-rmuaopokcumeTmun—~8H~-nupuno [ 2, 3-d] nupuMmuony—~7-0H,

8 -UMKJIONEeHTUI- 6 - THuOpoOKCUMe TUN-2- [ 5- (4 -MeTunmunepasmH-1-
W) -NupUInH-2-unammHo ] -8H-nupuno [ 2, 3-d] nupuMmuIonH-7-0H,

2-[5- (3-ammHONmMpPpPOMMINH-1-1J1) ~NMUPUINH~2 -UJIaMUHO ] -8 -
LMKJIONIEHTUII- 6 -TuapokcuMe T~ 8H-nupuno [ 2, 3-d] nupumMmuaonuH-7~0H,

8—umxnoneHTmn—2—[5—(3—3mmnammnonmpponmnmn—1—mn)—nMpMﬁMH—Z—
ujlaMMHo ] -6-rumapokcumMeTma~8H-nupuno [ 2, 3-d] nupuMmuInH-7-0H,

8 -LIMKJIONEHTUIN- 6 - ITUIPOKCHMMe TUII-2 - ( 5S—nuppoamaonH—-1-ui-
NUpUIMH-2-uiaaMmHo) -8H-nupuno [2, 3-d] nupummaomu-7-0H,

2-{5-[3-(1-amMnHO-1-MEeTUIDTWJ) ~TUPPOININH~1-1J1] ~IUPUOUH~2 -
MJ1aMMHO } -8 -UuuKJIONeHTWI~ 6 -rIpoKkcuMe ruin-8H~-nupuno [2, 3-

d] nupuMmmuIanH-7-0H,

1-[6- (8-uMKIONEHTUN-6-TUIPOKCUME TN~ T —~OKCO~7 , 8- OUDIMOPO—-
nmupuno (2, 3-d] nupuMMUINMH=-2 -UAaMUHO ) ~IUPUIOVH-3~UJ1] ~[IMPPOJIMIONH=-2 -
kapfoHOBaA KUCJIOTA,

8—-uukriorneHTun-2- [ 5- (4 -ouaTnnaMmMHoOOy TUJIAMUHO ) —~NTUPUONH-2—
niaMmMHoO ] -6-ruopoxkcuMeTun—8H-nupngo (2, 3-d] nupuMuonH-7-0H,

6-aMMHO-8-UMKJIONeHTMII-2- [ 5~ (3, 5-guMmeTunnunepasuH-1-umn) -
nUpUIOMH-2-ninammio] —-8H-nmupuno [ 2, 3-d] nupuMmanu-7-0H,

6-aMmHoO-8-uuKIOoneHTMNn-2- [ 5- (3, 3~oumeTunnunepasud-1-mumn) -
NUPUIMH-2-ujaMmHo ] ~8H-mupnuno [ 2, 3—-d] nupuMmuamMH-7-0H,

6-aMmHO-8-UuKIONeHTMI-2- [ 5- (4-MeTunnunepasmH-1-mi) -
nMpuIouH-2-unammHo] -8H-nupuno [ 2, 3-d] nupuMuaonu-7-0oH,

6-aMmMHO-2- [ 5- (3~-aMMHONMPPONMUIONH—-1-MJ1) ~NMPUIOMH=-2 -MUJIAMUHO ] —
8-uuxnonenrun-8H-nupuno [2, 3-d] nupuMuanH-7-0H,

6-aMMHO-8-UMKJIONEHTUIN -2~ [ 5~ (3-3TUIaMMHONMUMPPOIUMANH- 1 -1j) —
nMpuanH-2-unammio] -8H-nupuno [ 2, 3-d] nupuMmmuaonH-7-0H,

6—-aMMHO—-8 -UMKJIIONEeHTWI-2 - ( 5-NUMppONMMIVH-1-un-nupuanu-2-
uiammHo ) -8H-nupuno [2, 3-d] nupuMmaouH-T7-0H

6-amMmHo-2-{5-[3- (1l-aMMHO-1-MeTUNSTUI) ~IUPPONMIOMH—-1 -] -
NMUPUIONH=-2-UJIaMUHO } -8 -uuknonexnTuin-8H-nupumo [ 2, 3-d] nupummnanH-7-
OH,

1-[6- (6-ammHO-8-UuMKIONEeHTMUN~7-0kCco-7, 8~ouruaponupmuno[2, 3-
d] nMPpUMUOMH -2 ~MUJIAMUHO ) ~-MMPUIANH=-3-1J1] ~IUPPOSIMIONH-2 -KapBOHOBOM
KMUCJIOTHI,

6-aMMHO-8-UMKJIONeHTUI-2~ [ 5- (4 -3 TUIaMMHOBY TUIIAMUHO ) —
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nMpuInH-2-unammHo] -8H-nupuno (2, 3-d] nupuMmnonH-7-0H,

6-6pom-8-unknonenrun-2-(3,4,5, 6-Trerparunpo-2H-
[1,3']6unupnaouuni-6"' -unammbo) -8H-nupuno [2, 3-d] nupuMmuanyH-7-0H,

6-6poM-8-uukIoneHTMII-2 - (5-MOpOOIMH -4 ~UNNVPUONH -2 -UJTaMUHO ) -
8H-nupupo [2, 3-d] nupuMmmanH=-7-0H,

6-0poM-8 - UUKJIONEHTUII-2 - ( 5-I13 TUIIaMMHONUPUIONH -2 ~UJIAMUHO ) —
8H-nupuno[2, 3-d] nupuMmmanH-7-0H,

2-{5-[6uc- (2-TMOPOKCUBTUI) ~aMMUHO ] ~NUPUIOUH-2 ~UJIAMUHO } —6—
6poM-8-umuknoneHTmi-8H-nupuno [2, 3-d] nupuMmuIanH—-7-0H,

2-{5-[6uc- (2-MeTOKCUBTUJI) ~aMVHO ] ~-TUPUONH-2~UJIAMUHO } —6—
6poM-8-umukyoneHTmi~8H-nupuno [ 2, 3-d] nMpuMmuIaOuMH-7-0H,

2-[5- (2-aMMHO3TUJIAMUHO ) ~NUPUINH—-2~UJIaMUHO | - 6-6poM—8—
umksionedtun-8H-nupuno (2, 3-d] nupuMuouH-7-0H,

6-6poM—-8-UMKIIONEHTUN~2 - ( 5- OMMe TUIIaMUHONMUPUINH -2 ~UJIaMUHO ) -
8H-mupuno [2, 3-d] nupyMuaonH-7-0H,

N-[6- (6-OpoM-8-LUMKIONEHTUI-7~0KCcO-7, 8—nuruaponupuno [2, 3-
d] IMpyMMIONH-2-MUJIaMUHO ) ~[MUPUIMH-3-uj] -N-MeTunaueTamMmmn,

6-06poM-8-LUMKIONEHTUIN-2~ [ 5- (2-METOKCUBTOKCH) ~NMUPUIAMNH=-2
nnammuHo ] -8H-nupuno [2, 3-d] nupmMuaonH-7~0H,

6-06poM-8-UUKIONEeHTHUN-2~ [ 5~ (2-METOKCUITOKCUME TUJIT) —IUPUINH~
2-unammHo] -8H-nupuno [2, 3-d] nupuMmuamH-7-0H,

6-OpoM-8-UMKIONEeHTUN~2- [ 5- (2~ OM3TUIAMMHOBTOKCH ) ~IMPUIONH~2 -
miaMmHo ] -8H-nupuno [ 2, 3-d] nupuMmuaomH—-7-0H,

6-6poM-8 ~UMKJIONeHTHI-2 - (5~nupponuamnH-1-unnmupuoma-2 -
niamMnHo) ~8H-nupuno [2, 3~-d] nupuMmniaomMH-7-0H,

6-0poM-8-uMKJIoNeHTUI-2- ( 6-MeTUI-5-nunepasmH-1 -MJAnMpUIOnH-2 -
unammHo ) -8H-nmpuno [2, 3-d] nupuMmuouH-7-0H,

6-6pom-8-uukyoneHTma-5-merun-2- (3,4, 5, 6-rerparunpo-2H-
[1,3']6unupuomHmnn-6"'-unammuo) -8H-nupuno [2, 3-d] nupummunouH-7-0H,

6-6poM—-8-UMKIJIONeHTUIN~2 - ( 5~ OUs TUIaMMHONUPUIMH~ 2 ~MJIaMMUHO ) =5-
MeTun-8H-nupuno [2, 3-d] nupuMmuanH-7-0H,

2-{5-[06uc- (2-TMOPOKCUITUII) ~aMMUHO | ~IUPUIONH~-2 -UJIGMUMHO} —6-
OpoM-8-LuuknoneHTun-5-mMeTmn-8H-nupuno (2, 3~-d] nupuMmanu-7-oH,

2-[5- (2-aMMHO3TUNIAMMHO ) ~IMPUANH-2 ~UJIAMUHO ] —~6-6poM- 8-
UMKJIONEeHTuI-5-MeTun-8H-nupuno [ 2, 3-d] nupuMuanH-7-0oH,

6—-6poM-8-LUUKIONEHTUI-2~ ( 5~ OMMe TMITaMMHONMPUINH - 2 ~UJIAMUHO ) —
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5-meTun-8H-nupuno [2, 3-d] nupuMmmanH-7-0H,

N-[6- (6-BpoM-8-uukyOoneHTMI-5-MeTHiI~7-0KCO-7, 8- OMTMOPO-
nupuno [2, 3-d] nMpUMMINH=-2-MJIaMUHO ) ~IUPUIONH~3 -1y ] —-N-MeTujI-
aueTamun,

6-6poM-8-uuknoneHTui-2-[5- (2-MeTOKCUD TOKCU) ~IUMPUINUH-2~
uiamMmHo ] -5-meTun-8H-nupuno [2, 3-d] nupuMmmaonH-7-0H,

6-6poM-8-UUKIONEHTUI-2~ [ 5~ (2-MEeTOKCUDTOKCHUME TUN ) ~[TUPUIONH—
2-unammHo] -5-Merun-8H-nupuno (2, 3-d] nupuMuaomuH-7-0H,

6-06poM-8-UMKIIONEHTUI-2- [ 5- (2-OU3 TUIIaMUMHOBTOKCHU ) ~[IMPUIOUH-2 ~
MnaMMHo]—S—MeTmn—BH—nMpmno[Z,3-d]nMpMMMﬁﬁH—7—OH,

6-BpoM~-8 -UMKJIONEHTUI-5-MeTU~2 - ( S—-NUPpPOoIMINH=- 1 - M- TUPUAUH-
- 2-unamuHo) -8H-nmpnao (2, 3-d] nMpumMmaonH-7-0H,

6-6poM-8-UMKIIONEHTUN-5-MeTUN~-2~ ( 6-MeTuI-5~-nunepasmH-1-ma-
NUPUIOMH-2-unaMuHo) —-8H-nupuno [ 2, 3-d] nupuMmIanH-7-0H,

6-auerTmi-8-uMKIOoNeHTUN-5-MeTun~-2- (3,4, 5, 6-rerparunpo-2H-
[1,3']6unmpnanxani-6"'-unammuo) —-8H-nupuno (2, 3-d] nupuMmmaouH-"7-0H,

6-aneTm-8-UMKIJIONEHTUII-2~ (5- I3 TUIIaMUHOMNUPUINH -2 ~UIIaMUHO ) —
S5-mMeTun-8H-nupuno[2, 3-d] nupuMmuanH-7-0H,

6-aueTmin-2-{5- [6uc- (2-IrMOPOKCUITUI) —aMUHO | ~MUPUIOUH-2 -
MITaMUHO } -8 -LUMKJIONeHTu - 5-MeTun-8H-nmpuno [ 2, 3-d] nupuMmaouH-T7-0H,

6-aueTun-2-[5- (2-aMMHO3TUIIAMUHO ) ~NIUPUIOMH—2 —UJIAMMHO ] -8 -
LUMKJIONEeHTMI-5-MeTun-8H-nupmnno [2, 3-d] nupummuanH-7-0H,

6-aueTuiI-8-LUMKIONeHTUI~2 - (5~ OMMe TUIaMUHONMPUOMH -2 —
unaMmuHo) -5-metun-8H-nupuno (2, 3-d] nupuMmmnaouu-7-0H,

H-[6- (6-aueTun-8-umukjoneHTnia-5-merusn-7-okco-7, 8-
muruaoponvpuno [ 2, 3-d] nmpuMmuIanH-2-11aMmMHO ) —nupuanH-3-mm] ~-N-MeTusn-
aleTaMmn,

6-aueTMi-8-UMKIIONEHTMII-2~ [ 5~ (2-MEeTOKCUBTOKCH ) ~IMPUOUH-2 -
niiaMmMHo ] -5-meTun-8H-nupnno [2, 3-d] nupyMmamH-7-0H,

6-aueTmiI-8~-UMKIONeHTMI-2- [ 5~ (2-METOKCUB TOKCUMETUI) —
nmpMnMH—Z—MnaMMHo]-5—megmn—8H—nMpmno[2,3—d]nmpMMMHMH—7—OH,

6-aueTunn-8-unkaoneHTna-2- [5- (2- O3 TUIaMMHO3 TOKCH ) —IMPUIONH~
2-unammHo] -5-merun-8H-nupuno [2, 3-d) nupuMuaonH-7-0H,

6-aueTmyi-8-UMKIIONeHTUI-5-MeTun-2~ (S-nuppoauamH—-1-
WINUPHUAONH=2 ~-UNaMnHo ) —~8H-nupuno [2, 3-d] nupuMmans-7-oH,

6-aueTus-8 -UMKIAONEHTUI-5-MeTU-2 - (6-MeTMII-5-NunepasuH-1-
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WINVUPUINH-2-uinaMmuo) -8H-nmmpuno [ 2, 3-d] nupumununu-7-0H,
6-auerui-8-uukjonedTun-2-(3,4,5, 6-rerparunpo-2H-
[1, 3']6unupnnuuun—-6"'-unammbo) -8H-nupuno[2, 3-d] nupuMmauH-7-~0H,
6-aueTui-8~UMKINONEeHTUN-2~ (5-MOpdoIMH-4 - unnupuaomuH-2 -
mnammHo) —8H-nupuno [2, 3-d] nupuMmuaouH-7-0H,
6-aueTmy-8-UUKIONEHTUN-2~ ( 5-OU3 TUIaMUHONUDPUINH -2 ~MJIaMUHO ) —
8H-nupuno [2, 3-d] nupuMmomuH-7-0H,
6-aueTmy-2-{5- [Buc- (2-IrMOPOKCUITUII) —aMUHO ] ~NIUPUIONUH=2 =
WnIaMMHO } -8 -uuknoneHTun-8H-nupmupo [2, 3-d] nupuMmaonH-7-0H,
6-aueTmy-2-{5- [6uc- (2-METOKCUSTUII) —aMUHO | ~NUPUIONH—-2~
njaMuHo } -8 -uuknonesTun-8H-nupuno (2, 3-d] nupuMuonH-7-0H,
6-aueTmy-2-[5- (2-aMMHO3TUIIAMMHO ) ~[TMPUIONH-2 -MUJIaMUHO ] -8 -
umukgoneHTun-8H-nupuno [2, 3-d] nupuMmuanH-7-0H,
6-aueTny-8-UMKIJIONeHTUI~2 - ( S-amMMe TMIaMMHONMUMPUONH=2 —
unammHo ) ~8H-nupuno [2, 3-d] nupuMmaonH-7-0H,
N-[6- (6-auneTun-8-uMkJIoneHTm-7-okco~-7, 8-ourugponupuno [2, 3-
d] nMpuMMIOMH-2 -1UJIaMMHO ) —NMUPUINH-3-un)] -N-MeTunanerammy,
6-aueTu-8-UUKJIIONEHTUN~2~- [ 5- (2-METOKCUBTOKCHU ) ~IUPUIUH-2 -
minamuHo ] -8H-nupuno (2, 3-d] nupuMuonu-7-0H,
6-aueTui~-8-UUKJIONeHTUN-2~ [ 5~ (2-MeTOKCUD TOKCUMETUN ) —
nMpUIOMH-2-unamuHo] -8H-nupuno [2, 3-d] nupuMmmuanu-7-0H,
6-aueTu-8-UMKIIONEeHTMI-2 - [ 5~ (2- O3 TUIaMMHO3TOKCH ) —~[TMPUIONH-
2-unammHo] -8H-nupuno [2, 3-d] nupumMmanH-7-0H,
6-aueTuI- 8- UUKJIIONEHTUII-2 - ( S-NUppoaMIOuH- 1 -UInupuaonH-2 -
nnamMmHo) -8H-nupuno[2, 3-d] nupuMmuaonH-7-0H,
6-aueTuiI-8-UUKIIONEHTUI-2~ ( 6-MeTuJI-5-nunepasmH-1-UnnmupmuanH-
2-unammHo) -8H-nupuno [2, 3-d] nupmuMmuaonH-7-0H,
6-6poM-8-UUKIJIONEHTUN-2- [5- (2-MeTOKCUBTOKCHU) ~NTUPUONH~2 -
nnamMmHo ] -8H-nupuno [2, 3d] nupuMmuanuH-7-0H,
6-0poM—8-UMKNONeHTUI-2- [ 5- (2-MeTOKCUITUNAMMHO ) ~IUPUINUH~2~
unammHo] -8H-nupuno [2, 3-d] nupuMmuanH-7-0H,
2-(5-azeTUIMH-1-MJI-NUPUIONH-2-UIIaMUHO ) —6-OpoM-8—
uuknoneHTmin-8H-nupuno [2, 3-d] nupuMmuanH—-7-0H,
2-(5-azsenaH-1-manmMpuinH-2-mujlaMmMHoO) -6-6poM—8~LUMKJIIOITE€H U~
8H-nupuno [2, 3-d] nupuMuaud-7-0H,

N-[6- (6-OpoM-8-LuKIONeHTUI~-7-0KCcOo~-7, 8-gurnnponupuio [2, 3-
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d] nUpUMMIONH-2-UJIaMUHO ) ~NIMPUIONH-3-UJ1] —aleTaMu,

6-6poM—8-LUUKIIONEHTUII-2 - ( 5-PeHnIaMMEONMPUOMH -2 -UIaMUHO ) —8H-
nmupupo [ 2, 3-d] nupuMuanH-7-0H,

6-6poM-8-uukoneHTun-2~ [ 5- (4-prTopObeH3NIaMUHO ) ~TUPUIONH-2
wiaMuHo ] -8H-nupuno {2, 3-d] nupuMmaonH-7-0H,

N-[6- (6-BpoM-8-uMKJIIONEHTHUI~7~-0KCO-7, 8—murunponupuno [2, 3~
d] nupuMmuIMH-2-UJIaMMHO ) ~[IMPUOMH-3-1JI] ~-MeTaHCynbboHaMmu o,

6-6poM—-8-LUKIONEHTHUI-2~ (5-MeTaHCYybOOHUANMUPUINH -2 ~
uiammHo ) -8H-nupuno [2, 3-d] nupmuMmamH-7~-0H,

6-6poM-8~-uMKoneHTuN-2~ ( 5-beHnnnupuanH-2-umaMmHo) -8H-
nupugo [2, 3-d] mmpuMmunauH—-7-0H,

6—-aMMHO-8-UMKJIIONEHTUN-2- [ 5- (2-METOKCUITOKCH ) ~NMUPUIONH-2 -
unamuHo ] -8H-nupuno [2, 3-d] nupmMmouH-7~0H,

6—aMMHO—-8-UUKJIIONEHTUN~2- [ 5- (2-MEeTOKCUS TUIIAMMHO ) ~MUPUIONH~2 -
nnaMmHo ] -8H-nupuno [2, 3~-d] nupuMmuamH-7-0H,

6-aMnHO-2- (5-azeTnamMH-1-UI-NMUpMIONH-2 ~UJIaMUHO ) =8 -
umkJoneHTun-8H-nmupuno [2, 3-d] nupuMuaomnH-7-0H,

6-aMmHO-2- (5-azsenaH-1-uanupuiaonH-2-mjaaMmMHoO ) — 8 —LUMKJIOIeH T~
8H-nupuno (2, 3-d] nupuMuIOMH—-7-0H,

N-[6- (6-aMHO-8-LUUKJIONEeHTUI~7-0KCOo-7, 8—~nurugponupmno [2, 3-
d] nupUMUINH-2-UITAMUHO ) ~[IMPUOMH-3-1UJ1] —alleTaMma,

6-aMMHO~8 -UMKINONEeHTUN~-2~ (5-pe HMIIaMMHONUPUINH -2 ~UJIaMUHO ) =
8H—nmpmno[2,3—d]ﬁmpMMMnMH—7—0H,

6—-aMMHO-8-UMKJIONEeHTUNI-2- [5- (4-dTOopBEeH3MIIaMMHO ) ~NUPUIONH-2 -
nnammHo] -8H-nupuno [ 2, 3-d] nMpuMMIOMH-7-0OH,

N-[6- (6-aMMHO-8 -LUUKJIONEHTUI-7-0KCO~7, 8~auruaoponupmuao (2, 3-
d] nupyMyouH-2 -MJIaMMHO) ~NMUPMAOMH-3~uN] ~MeTaHCyNTbbOoHaMKI,

6—aMMHO-8 -LUMKJIONEHTUN-2~- (5-MeTaHCyNbYOHMINUPUIONH=-2 —
niaamuHo) -8H-nupuno[2, 3-d] nupuMmnamH-7-0H,

6-aMMHO -8 -UuKJoneHTUNI-2 - (5-peHnnnupmuamn-2-mnammHo ) -8H-
nupuno [ 2, 3-d] nupuMmmonH-7-0H,

6-aueTuUI-8-UMKIONEeHTMN-2~ [5- (2-METOKCUBTOKCH ) ~MUPUIONH—-2—
uinamMmHo] -5-mMerun-8H-nupuno [2, 3-d] nupuMmamH-7-0H,

6-aueTmn-8-UMKIONEeHTMN-2~ [ 5~ (2~-METOKCUD TUJIAMMHO ) ~[TUPUIOUH~
2-unammuo] -5-mMeTun-8H-nupuno (2, 3-d] nupuMmu onH-7-0H,

6-aueTun-2- (5-azeTnauH-1-MInMpuIanH-2 -MUJIaMmMHO ) -8 -
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UMKJIONEeHTUI-5-MeTuin-8H-nupuno [ 2, 3-d] nMpuMmnamH—-7-0H,

6-aueTun-2- (5-asenal—-1-MInNMpMUIOnH=-2-UJIAMUHO ) -8~ UMKJIOTIEHTUJI~
S-merun-8H-nupuno (2, 3-d] nupuMmmuaonH-7-0H,

N-[6- (6-aueTmiy-8-UUKJIONEeHTHUNI~5~MeTun-7-okco-7, 8~
ouruaponupmuno {2, 3-d] nMpUMMUINH-2 -UJIAMUHO ) ~TMPUIONH-3-1J] -
aueTamMmi,

6-aLeTuyI-8 - UMKIONEeHTUN~5-MeTui-2~ (5~-peHnNaMMHONUPUIONH-2 ~
miaaMmHo ) -8H-nupuno (2, 3-d] nupuMmuaonH-7-0H,

6-aueTwi-8-uuknoneHTMNI-2- [ 5- (4-dpTOopBeH3MIIaMUHO) —NMUPUONH-2—
nnammHo] -5-meTun-8H-nupuno [2, 3-d] nupummuanH-7-0H,

N-[6- (6-aueTun-8-umMkIoneHTUN~5-MeTnII-7-0kco-7, 8-
oruaponupuno (2, 3-d] nMpuMMHUINH-2~-MJIaMUHO ) ~MUPUOMH-3-ua] -
MeTaHcynbbdoOHaMuO,

6-aueTmi-8-UMKIONeHTMI-2 - ( 5-MeTaHCy b OHUIIUPUIMH-2 -
NJIaMMHO) —5-MeTui-8H-nupuno [2, 3-d] nupuMmmuauH-7-0H,

6-aueTmy~8 -UUKIONeHTUI~5~MeTui-2~ ( 5-beHunnupuamH-2 -
unammHo) -8H-nmupuno [ 2, 3-d] nupuMmanH-T7-0H,

6-6eH3UI-8 -UMKIONEHTUNI-2~ [ 5~ (2-METOKCUITOKCH ) ~MUPUIONH~-2 —
MnaMMHo]—8H-nmpmnb[2,3—d]nupmmmnmn—7—0H,

6—6eﬁsmn—8—umxnoneHTmn—Z—[5—(2—MeT0KCM3TmnaMMHo)—nmpmnma—
2-unamuHo] -8H-nupuno [ 2, 3-d] nupuMmanH-7-0oH,

2- (5-azeTuaMH-1-ManmMpmuaOvH-2-UJaaMmHo) - 6-BeH3mua-8-
uvknoneHTun-8H-nupuno [2, 3-d] nupuMmaonH-7-0H,

2- (5-azenaH-1-uanmMpuUIoMH-2-MUIaMMHO ) - 6-6eHBUI -8 - UMKJIONEH T~
8H-nupuno [2, 3-d] nupuMmonH-7-0H,

N-[6~ (6-OeHn3un-8-umknoneHTun—-7-okco-7, 8-gurmunponupmno [2, 3-
d] nMPUMMMAONH=-2 -MUJIaMUHO ) ~IIMPUONH-3-UJ1] ~alleTaMU I,

6~-0eH3un-8-umMKIoneHTUI-2 - (5-dpeHMIaMMHOMUPUIAMH - 2 - UIJIaMUHO ) —
8H-mmpuno (2, 3-d] nupumMmuanH-7-0oH,

6-6eH3un-8-umknonenTn-2-[5- (4-dpropBeH3MIaMMHO ) ~TMPUIONH—2 ~
nnamMmHo] -8H-nupuno (2, 3-d] nupyMuonH-7-0H,

N-[6- (6-OeH3un~8-umknoneHTun-7-okco-7, 8-ouruaponmpuno [2, 3-
d] nMpMMMAOMH=-2-MUJIaMUHO ) ~MUPUIOVH-3-UJ] ~MeTaHCyJbdoHaMma,

6-0eH3uI-8-UUKIONeHTMI-2~ ( 5-MeTaHCYIbQOHMINMUPUIONH-2 ~
nnaMmHo) -8H-nmpuno [ 2, 3-d] nupuMnaouH-7-0H,

6-6eH3WI- 8- UMKJIONeHTMI-2 ~ (5-beHnInmupuamnH-2 -nmaaMmHo ) —8H-
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nupuzno [ 2, 3-d] nupuMUINH-T7-0H,

8 -LUUKJIIONEeHTUII- 6 - IMIOPOKCUMETUN~2~ [ 5— (2-MEeTOKCUDITOKCH) —
MUPUINH-2-unamMmHo ] -8H-nupuno [ 2, 3-d] nupumMmouH-7-0H,

8 ~UMKJIONEHTUII-6 - TUIPOKCUMETHI-2~ [ 5~ (2-METOKCUDTUIIAMMHO ) —
NUPpUIMH-2-munamMmHoO ] -8H-mupuno [ 2, 3-d] nupumMmamH-7~0H,

2-(5-aseTuaouH-1-UMANMUMPUINH-2 -UJIaMUHO ) -8 ~LUMKJIONEeHTMII-6—
raopokcuMeTun-8H-nupuno [2, 3-d] nupuMuanH-~7-0H,

2- (5-azenaH-1-uManupuIauH-2-UJIaMMHO ) =8 ~LIMKJIONIEHTUJI~ 6~
ruapoxkcuMmeTuin-8H-nupuno [2, 3-d] nupuMmuauH-7-0H,

N-[6- (8-uMKIIONEeHTUII-6~TUIPOKCUMETUII- 7 ~OKCco-7, 8-
ourugponmpuno [2, 3-d] nupmMuanH-2-UJIaMMHO ) —~TUPUIONH-3-MJ1] —
aueTammnm,

8 - UMKJIONEHTUN -6~ I'MOPOKCUMMe TUN -2~ ( 5S-deHnnaMMHONUPUIONH-2 -
unammHo) -8H-nupuno [2, 3-d] nupuMmaonH-T7-0H,

8-umknoneHTMN-2- [ 5- (4-propBeH3unaMmHoO ) ~NIMPUINH-2 -UIaMMHO | —
6-rugpokcuMeTHn-8H-nupumo [2, 3-d] nupuMunuHE-7-0oH,

N-[6- (8-uMkaoneHTUN~-6~IrMIPOKCHUME TUII-7—0KCO-7, 8-
mirmaponupuno [2, 3-d] nMpMMUMANH~2 ~UJIaMUHO ) =[IMPUIOVH-3 -1 ] -
MeTaHCcynbdoHamma,

8 ~UMKJIONEHTUII- 6 - ITMAPOKCUME TUII-2 ~ ( 5-MeTaHCY1b QOHMINUPY IMH ~
2-unammHo) -8H-nupuno [2, 3-d] nupummanH-7-0H,

8—umxnoneHTmn—6—rmnpoxcmmemmn—2—(S-Qéﬁmnnupmnmn—Z—
uinammHo) —-8H-nupuzno [ 2, 3-d] nupmMmuaouH-7-0H,

8 -LUMKJIONEHTWII-6-3TUI-2- [ 5- (2-METOKCUI TOKCU ) ~TUPUONH=2~
uinammHo] -8H-nupuno [2, 3-d] nupuMmuanH-7-0oH,

8-LMKIIONEHTMI- 6 -3 Tna~2- [ 5~ (2-METOKCUB TUIIAMUHO ) ~IUPUIMNH-2 —
unammHo] -8H-nupuno [2, 3~-d] nupuMmmuanH-7-0H,

2- (5-azeTuaMH-1-MINUPUIMH-2 ~UJIaMUHO) —8 - LIMKJIONEH TUII- 6 -3 TUII-
8H-nupuno [2, 3-d] nupuMmuanH=-7-0H,

2- (5-azenaH-1-uInuUpMUaMH-2~UjlaMUMHO) -8 - UMKJIONEHTUI -6 -3 TUII—-
8H-nupuno [2, 3-d] nupuMuanH-7-0H,

N-[6- (8-umknonenTun-6-srmn-7-okco-7, 8 -ourunponupmmno [2) 3-
d] nMpUMMIONH-2-MUIIaMUHO ) —MUPUIONH-3-1J1] ~aLeTaMnu,

8 - UMKJIONEHTUII-6-3TMiI-2~- ( 5-beHUIaMMHONMPUOMH- 2 -J1aMUHO ) —8H—
nupuno (2, 3-d] nupuMnamnH-7-0H,

8 ~LUMKJIIONEHTUNI-6-3TMN-2~ [ 5~ (4 -0 TOpBEeH3MITaMMHO ) ~MUPUIOMH=-2 -
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ninammuo] -8H-nupuno [ 2, 3-d] nupuMUOMH—-7-0H,
N-[6- (8 -uMkIONneHTUN~6-3TNUI-7-0KCo~7, 8-ourmuoponmpmuuo [2, 3-
d] nMpuMMIOMH-2-MJIaMUHO ) —[IMPUIONH—-3-UJ1] -MeTaHCcyJIbdoHaMmun,
8-UMKIIONEeHTUII-6-3TNUn—-2~ (5-MeTaHCYNbPOHMINMPUIOUH-2 ~
ninammHo) -8H-nupuno [ 2, 3-d] nupuMmaonH=-7~0H,
8-UMKJIONeHTUNI-6-3Tui-2- (5-peHMnMpuIonH-2-mujiaMmHo ) —8H-
nupuno [2, 3-d] nupuMmaonH-7-0H,
6-6poM-8-uukyaoneHTun-2- [ 5- (nunepasuH-1-kapOOHNN) ~MUPUIMH-
2-unamuHo] -8H-nupuao [2, 3-d] nupuMmanH-T7-0H,
6-6poM-8-uuknonenTun-2-[5- (3, S-ouMmeTunnunepasmH-1-
KapOOHWUIT) ~NMUPUIMH-2-uslaMmHo ] —8H-nupuno [ 2, 3~-d] nupumuanH-7-0H,
2-[5- (3-amMmHOMMPPOSMANH-1-KapBOHMI) - IUPUIMH -2 ~UJIaMUHO ] —6-
SpoM-8-umksoneHTun-8H-nupuno (2, 3~d] nupumuaonH-7-0H,
6-6pomM-8-umuknoneHTnn-2- [ 5- (Mopponmu-4-kapGoOHUI) ~NUPUINH-2 -
ninammHo ] -8H-nupuno [2, 3-d] nupumMmaonH-7-0H,
6-0pomM-8-UMKJIONeHTUJI-5-MeTun-2- [ 5- (nmunepasuH-1-kapOoHmnma) -
NUpPMIONH-2-unammHo ] ~8H-nupuno [ 2, 3-d] nupuMuaonH-7-0H,
6-Bpom-8-umkaoneHTMn-2-[5- (3, 5- ouMeTunnunepasmuH-1-
KapOOHWII) ~NVMPUANH -2 -UJIaMUHO ] -5-MeTnn~8H-nupmuno [ 2, 3-d] nupuMMInH-
7-0H,
2-[5- (3~ammHOMMPpPOMMANH-1~KaPBOHMI) ~IUPUIMNH -2 -~ MUJaMUHO ] -6~
BpoM-8-umukioneHTuI~-5-mMermi-8H-nmpuno [ 2, 3-d] nupumMmaomH-7-0H,
6-0poM-8-UMKITONneHTMI-5-MeTUI-2~ [ 5- (MOPbONMMH-4 -KapBOHWIT) —
nMpUIOnH-2-unammHo ] ~8H-nupuno [ 2, 3-d] nupummuons-7-0H,
6-aueTui-8-UMKIONeHTMI-5-MeTun-2- [ 5- (nmunepasmuH-1-
KapOOHUIT) -MUPUIAMH-2-unaMuHo | -8H-nupuno [2, 3-d] nupuMmansa—-7-0H,
6—aueTMn—8—umxnonenwmn—Z—[5—(3,5-3mmewmnnmnepa3mn—l—
KapOOHWMIT) ~MUPUIONH-2-UIaMMHO | -5-MeTmn—-8H-upuno [2, 3-d ] nMpuMMIOvH—
7-0H,
6-auerni-2-[5- (3-aMMHOMMPPOMMINH-1-KapOOHWIT) ~NIUMPUONH-2 -
WJIaMMHO] -8 -uuknoneHTun-5-Mermi-8H-nupuno [ 2, 3-d] nupumMuomH-"7-0H,
6-aueTus-8-UMKIONEeHTMI-5-MeTui-2~ [ 5- (MopdosmH-4-kapboHmm) -
nupMIuH-2-unammHo] -8H-nupuno [2, 3-d) nupuMuamH-7-0H,
8-UMKJIONEeHTUN-6-3TMI-2- [ 5~ (NunepasuH-1-KapOOHMI) —NMPUINH-
2-mnnammHo] —-8H-nupuno (2, 3-d] nupuMmuIOuH-7-0H,

8~-umknoneHTUN~-2-[5- (3, S~ouMeTunnunepasuH-1-kapBGoHus) ~
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NUPUINH-2-UlaMUHO ] —6-3Tun-8H-nupuno [2, 3-d] nupyuMunomu-7-0H,

2-[5- (3-ammHONMMpPpOoMMAOMH—-1-KapOBOHWIT) ~IUPUIOMH—-2 -UJaMUHO ] — 8-
LMKJIONEeHTUN-6-3rui-8H-nupnno [ 2, 3-d] nupuMmuamu—-7-0H,

8 -UMKJIONeHTUJI-6-3Tun-2- [ 5- (MopponmmH~-4 -kapOOHMUI) ~INPUIONH~-2 -
unammHo] -8H-nupuno (2, 3-d] nupuMmaonH-7-0H,

6-OpoM-8-uukoneHTUI-2~- [ 5~ (nunepasuH-1-cynbboHMA) ~NMUPUANH -
2-unammHo] -8H-nupuno [2, 3-d] nupuMmmunouu-7-0oH,

6-6poM-8-umkaoneHTMI-2- [ 5- (MopbonmH-4-cynbboHUIT) ~-NUPUINH-
2-unammHo] ~8H-nupuno [2, 3-d] nupyMuaomH—-7-0H,

2-[5- (3-ammHONMpPpPOIMIOMH-1-CynbPOHUI) ~MUPUOMH -2 ~UJAMHUHO ] —6—
OpoM-8-uukiaoneHTuin-8H-nupuno [ 2, 3-d] nupumMmaouyH-7-0H,

6-6pomMm-8-umkyoneHTmi-2-[5- (3, S-ouMeTmn-nunepasmu-1-
CynbdoHUIT) ~NIUPUINH-2-uiaMmuHo ] -8H-nupuno [2, 3-d] nupuMmanH-7-0H,

6-OpomM-8-umukyoneHTuNn~-5-mMermi-2- [ 5- (nunepasmu~1-cyabdoHmmn) -
nupuaOMH-2-unamMmio] -8H-nupuno [ 2, 3-d] nupuMmonH-7-0H,

6-0poM~-8~UMKJIIONEHTUI-5~-MeTmi-2~- [ 5- (MOpdonMH-4-CcynbdoHns) -
NMpuIOMH-2-unammHo ] -8H-nupuno [ 2, 3-d] nupuMmIonH-7-0OH,

2—[5—(3—aMMHo—nMpponmnMH—1-cynb¢oumn)-nmpmnMH—Z—MnaMMHo]—
6-6pomM-8-uuknoneHTuin-5-meTmin-8H-nupuno [ 2, 3-d] nupuMmnIanH-7-0H,

6-0poM-8-uMKIIONneHTun~-2~ [5- (3, S-ouMmerunnunepasnH-1-
CynbbOHMI) —NMUPUIONH-2-ujaMmHo ] -5-metun-8H-nupuoo {2, 3-
d] nupyMmuaouH-7-0H,

8- UUKJIONEeHTUN-6-9Tui-2- [ 5- (nunepazsmH-1-cynbOOHMUIT) ~TUPUINH-
2-unamuHo] -8H-nupuno [2, 3-d] nupuMuaOuH~7-0OH,

8 - LIMKJIONEeHTUN-6-3Tui-2- [ 5- (MopdonmH-4 -CcynibOOHMIT) ~TUPUIONH—
2-unammHo] -8H-nupuno [2, 3-d] nupuMuInMH-7-0OH,

2-[5- (3-amMmHONUMPPOIMIONH-1~CyJib QOHMIT) ~IUMPUIONH~2 - UITAMUHO ] ~8—
UMKJIONeHTW~-6-3Tmii-8H-nupuno [ 2, 3-d] nupuMuanH-7-0H,

8-umknoneHTun-2-[5- (3, S-oumeTunnunepasuH-1-cynbboHun) -
OUPpUIMH-2-UIaMmHo ] —-6-3Tun-8H-nupnno {2, 3-d] nupmuMmmaonH-7-0H,

6-aueTumi-8-uuKIONeHTWI-5-MeTun-2- [ 5- (nunepasmH-1-
CyJ1IbQOHMI) ~NUPUIOMH-2-unamMmHo ] -8H-nupuno [ 2, 3-d] nupuMmaonH-7-0H,

6-aueTm-8 -UUKJIIONEeHTWI~5-MeTu-2- [ 5- (MopdonH-4 -
CyJbdoHMN) ~-NUPUIOMH-2-unammHo ] -8H-nupuno [2, 3-d] nupuMuaOnH-7-0H,

6-aueTua-2-[5- (3-aMMHONMPPONUIAMH-1-CybOOHMIT) ~MUPUIONH—2 -

UNaMMHO | -8-umMKJIoneHTun-5-mMerun-8H-nmupuno (2, 3-d] nupumnomuH-7-0H,
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6—aueTui-8-UuKIONeHTuN~2- [5- (3, S-ouMerun-nunepasmH-1-
CcynbboHUIT) —~NUPpMAONH-2-munaMmHo ] -5-metun-8H-nupuno (2, 3-
d] nupuMmouH-7-0H, U
6-aueTu-8-uUMKJIONEeHTUI~-5-MeTun-2-([1, 6] HabTupuOUH-2-
nnaMmmHo) -8H-nupuno [ 2, 3-d] nupuMunaons-7-0H,
6-aueTui-8-umMkIoneHTMn-2~[5- (1, 1-ommokco-116—- TuomMopdosmH-
4-11) -nUpuAonMH-2-miaMmHo ] -5-MeTun-8H-nupuno [ 2, 3-d] nupuMmmaonH-7-
OH,
8 -UMKJIONEeHTUJI- 6~ ITMIpOKCUMe TUII-5-MeTmi1-2- ( S5-nunepasuu-~1-ui-
NUPUAOMH-2-WUJaMuHoO) -8H-nupuno [ 2, 3-d] nupuMuonH-7-0H,
6-aueTmy-2- (3-xnop-5-nunepasmuH-1-UI-NUPUOMH-2 -UJIAMMHO ) — 8~
UMKJIONIEHTWUII~- S5-MeTuna-8H-nmpuao [ 2, 3-d] nupuMmanH-7-0H,
4-[6-aueTnn-5-MeTun-7-o0kCco-2- (MMpUIOMH-2 -MJIaMUHO ) — TH-
nupuno [ 2, 3-d] nupuMuanH-8-ui] ~UMKIOTIeKCaHKapOoHOBaA KUCIOTA,
4-[6-auneTmy-2- (5S—-OMMe TMIIaMMHO-NTUPUOMNH~2 ~MJIaMUHO ) —5-MeTu-
7-okco-7H-nupuno[2, 3-d] mupuMuaOvH-8-1J1] ~LUUMKIOTeKCaHKAapBOOHOBAaSA
KMCJIOTa,
6-6poM-8-uuKkIoneHTMI-5~-MeTui~-2- [ 5~ (nunepasmH-1-cyjbdoHus) -
nUpMAOMH-2-uiaMmHo ] -8H-nupuno [ 2, 3-d] nupummanH-7-0oH,
6- (8-umkyoneHTuUn-6-3Tmi-7-okco~7, 8-ourugponupuno [2, 3-
d] nMpUMMIONH-2-MUJIaMMHO) —3-nMNepasuH—-1-ua-nupuamMH-2-kap6oHoeas
KMucJora,
2- (6-aueTun-S-nunepasmuH—1-uI-OUPUIONH-2 -UJIaMUHO ) ~8—
UMKJIONEeHTUJI-6-3Tun-8H-nupuno [ 2, 3-d] nupuMmmuamH-7-0oH,
3-{2-[6- (8-uMuKIONEHTMI-6-3TUNI~-7-OKCO-7, 8—OMTMUAPO-
nupuno [2, 3-d] nupuMMIOVH-2-MJIaMVHO ) ~MTUPUINH- 3-MJIOKCK ] ~3TOKCH } ~
NPONMOHOBaA KUCJIOTA,
[6- (8-uuknoneHTHN-6~-5TMNI-7-0KCO~-T7, 8—nuruaoponmupmuuo [2, 3-
d] TMPUMUIOMH -2 ~UJIaMUHO ) ~[IMPUINH-3-UJIOKCHU ] ~YKCYCHasa KUCJoTa,
8-umMknoneHTMN-2~ (5-{2-[2~ (5-MeTUMINMPUINH~2-1JI) ~DTOKCH ] -
3TOKCH } ~NUpUIOMH-2-ujlaMmHo ) -8H-nupuno [2, 3-d] mupumuamH-7-0H,
2-[5- (3-6eH30nCYNBEYOHMINPONOKCH ) ~MUPUINH -2 ~UJTAMUHO | —8—
uukjoneHTun-8H-nupuno [2, 3-d] nupuMmanH-T7-0H,
8-UMKJIONEeHTUI~6-3TUI-2-{5-[2- (2-MEeTOKCUBITOKCHU) ~3TOKCHU] -
NMUPpUANH-2-uaaMmHo } -8H-nupuno [ 2, 3-d] nupuMmanuH-7-0H,

8-umuknoneHTma-2- (5-{ [3- (3, S—aumMeTun-nunepasmus-1-mi) -
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POMNNI ] ~-MeTUJIaMMHO } —-IUPUINH—-2-UjlaMuHo) -8H-nupupo [2, 3-
d] nupuMmMaonH-7-0H,
8-umurioneHTMn-2-{5- [ (3-uMmpoaszosn-1l-mua-nponui) ~-Me TMJIaMMHO ] -
nupuaouH-2-uaaMmHo } -8H-nupuno [ 2, 3-d] nupuMuaonH-7-0H,
6-aueTusn-5-MeTnUiI-2- (5-MEeTUINNPUIONH~2 ~UJIAMMHO ) —8 —~NTUIIePUIMH~
4-un-8H-nupuno (2, 3-d] nupuMmuaonH-7-0H,
6-aueTnn-2-[5- (3, 4-OUTUAPOKCUNIMPPOIIUMAUH~ 1 -MJ1) ~IUPUONH—2 ~
uinammHo ] -8-mMerokcumMeTuin-5-merun-8H-nupuno [ 2, 3-d] nupuMuOnH—-7-0H.
Hacrosamee usobperTeHne obecneuynBaerT criocob JleyeHus
3aboNleBaHMA WM COCTOSAHMSA, BHOPAHHOI'O M3 TPYIIH, COCTOAWLEN U3
KJIeTOUHO-Mnpoaudepa TUBHBEX paccTponCcTE, TaKMx Kak pak,
nposmbepaumsa IIAOKMX MHIL COCYIOB, CBS3aHHas C aTepOCKIIEPO30M,
CTEHO30M COCYIHOB [IOCJleé XMPYPTMUYECKOI'O BMellaTeJIbCTBa, PEeCTEHO30M
M BHOOMETPUO3O0M; MHOeKUMM, BKJIOYAS BUPYCHHE MHOEeKLUMM, TaKMe Kak
JHK Bupyce, Hanpumep, repnec, u PHK Bupyce, Hanpumep, BHUY, u
IpubBKOBHE MHbexkUUN; ayTONMMYHHHEX 3abosieBaHUN, TakKnNx Kak
rncopmas, BOCHNAaleHue, HaNpuMmep, PpPeBMaTOMIOHEMA apTPUT, BOJIUAHKAE,
mmMaber Tuna 1, nuaberuyeckas HedponaTusa, pacCesaHHHI! CKJIEpo3 U
TJioMepyJioHebpuT, OTTOPXEHUEe TpaHCIJlaHTaTa OpTaHoB, BKJIOYA S
3aboneBaHme V“XO03AMH NPOTUB TpPAaHCIJIAHTATa”, Yy MIEKONUTanILMX,
BKJIOUAA YeJIOBeKa, BKJOUYAlLMM BBEeOEHME MIEKONUTaKleMy KOJUYeCcTBa
coenuHeHusa o¢opMysel I MM ero ¢papMaUeBTHMUYECKU I[IPUEMIIEMON COJIM,
3bpbeKTMBHOE IOJ14 JIedeHMSs TaKOT'O pacCTPOMCTBa MM COCTOSHUA.
Hacrosamee un3obpeTeHue, KpoMe TOro, obecreumBaeT COEOUMHEHMUS
bopMmynel 1, KOTOpHE SHABNAKNTCA T[OJe3HEMM OJA JedYeHUS AaHOMaJIbHOM
KJIETOUHONU nposmbepaumm, Takolt kak pak. Hacrodamee wusobpeTeHUe
ofecrneunBaeT Cnoco® JieyeHUS pPaCCTPOMCTE AaHOMaJIbHOM KJIEeTOYHOM
npommbepaumy, TakUMX KakK pak, BHOPAHHHX U3 TPYNONH, BKJOYaLENR
pPak  MOJIOYHOM KeJlesH, SAVUYHUKOB, werKru  MaTKu, ANYHUKOB,

npeacTaTelbHOM XeJe3h, SAMYeK, [MIeBona, XeJyOka, KOXU, JEeTKUX,

KOCTH, O00OOOYHOM  KUIIKM, NOOXEJIYOOYHOM  XKeJiesH, IMTOBUIOHOMN
XKeJie3Hl, KeJTUHBIX [IPOTOKOB, OyKKaJNLHOM [10JIOCTH " TJIOTKU
(opanpHBM), TyOH, A3LKa, pPOTOBOM [IOJOCTM, TIJIOTKH, TOHKOTI'O

KMIIEUYHUKE, [PAMON-TOJICTON KMIKM, TOJICTOI'O KMIIEYHUKA, [PAMO
KMIIKM, MO3Ta M UEHTPaJIbHOM HEpPBHOM CUCTEeMH, TIJMoBJacToMy,

HelpoblacToMy, KepaToaKkaHTOMY, SNMOSPMOUITHYIO KapLMUHOMY,
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KPYIIHOKJIE TOYHYIO KapumMHoMy, aneHOoOKapUMHOMY, aleHoOMY,
boNNMKYIIIPHY KapUMHOMY, HennbpbepeHUUPOBAHHYO KapLUUHOMY,
NanmwsaApHYyI0 KapuMHOMY, CEeMMHOMY, MeJIaHOMYy, CAapKOMy, KapUuMHOMY
MOUEBOI'O MY3HpPA, KapUMHOMY I[1edeHM, KapLUMHOMY IIOUeK, MMeJIOUIHHE
paccrpoycTia, JuMmbouHee paccrponcTBa, BoJiesHb Xooxkuua,
fasalIbHO—KJI€ TOYHRIM pak un JenkKos, BKJTIOY Q0L BBeIeHue
TepaneBTUYeckn 3QPeKTMBHOIO KOJMYECTBA COEIMHEeHMAa GopMyJH I unu
ero ¢apMalLeBTUMUECKM IIPUEMIIEMOM COJMM CyOBEKTY, HyXIaolleMycsd B
TaKOM JIeUYeHUM.

Crenyowmi BapuaHT BOTUJIOMEHUA HacTosAmero n3obpereHus
npencraeyaAeT coboil crnocob JedyeHuAa CyOBEeKTOB, CTpajanimMx OT
saboJsieraHUM, BEISBAHHHIX nNpoJmbpepaumert KJIeTOK  DJaOKMX  MbBIUL
cocynmoB. CoemuHeHMs, BXOOAIME B O6BEM HACTOAMWEIO nzobpeTeHus,
90¢eKTUBHO MHIMOUPYIOT MNposudpepaumio M MUTPALMIO KIETOK IJIadKUX
MBI, COCYHOOB. Cnoco® BKJKpUYaeT BBeHeHME CyOBeKTy, HyXIapleMycsd B
TaKoOM JIe4eHUH, KomuyecCcTBa coeIuMHeHusa Gopmyner I wiam ero
bapMauUeBTMUECKM NpUEeMIIeMOM COJM, HOCTATOYHOTO IJI MHIMOUMPOBAHMA
nponubepaumm M/UaM MUTpaAUMM KJIETOK IJIaOKMX MEIIL COCYIOB.

HacTosumee wu3obpereHue, Kpome TOoro, obecneuuBaeT Cnocob
JledeHusa cyObeKTa, CcTpajaomero OT MNOIarpH, BKJIOYAKIMII BBeIeHMUE
CyObeKkTy, HyXOaolleMyCs B TaKOM JIeYeHMM, KOJUYEeCTBa COeIMHEHUS
popmyset I mnm ero dapMaleBTHMUECKM NPMEMIIEMOl COJIM, NOCTATOYHOI'O
IJIA JIedeHUs TaKoI'0 COCTOAHMSA.

HacTosuwee wusobpeTeHne, KpoMe TOro, obecneduMBaeT CHOCoB
JledeHMs CyObekTa, CcTpajaplero or 3aboJileBaHMs [oYeK, TaKoI'o Kak
NMOJIMKMCTO3HOE 3a0oJIeBaHMe T[OUeK, BKJIOYAKIMII BBeleHMe CyOBeKTy,
HyXIapmeMyCcs B TaKOM JIeUeHMM, KOJIuuYecTBa CoeIMHeHMa odopMmysu I
unM ero G¢QapMaueBTMYECKM [NpMeMIIeMOM COJIM, IOOCTaTOYHOTO OJs
JIeYEeHUSA TaKoTO COCTOSAHMUA.

Bnaronaps wux MHIMUOuUpyomeMy HOeMCTBUMIO B OTHoweHuM cdk u
OPpYTMX KUHa3, COeIOMHEeHMA [0 HacTodumeMy UW300peTeHU TakKxe
ABJIAITCA [OJIe3HBEIMM WHCTPYMEHTaMM Q0N MCCJeNOBaHMA MeXaHM3Ma
IeiCTBMA TaKUMxX KMHA3, KakK in vitro, Tak u in vivo.

YrasaHHHE BRIl CIr1IocobH JeueHus NPeanodTUTENbHO
OCYWEeCTRJIST nyrem BBeIeHus TepaneBTUYECKHU spdexTUBHOTO

KOMMYyecTBa coemMHeHuss ¢QopMmynel I (onpenesneHO Huxe) cCyOBLekTy,
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HykJapleMyca B  TaKoM  JiedeHUHU. CoenuHeHMa NO  HaCTOAWLEMY
n300peTeHMI0 [NPencTaBJslRT CcoboM BaMelleHHBle  2-aMMHOMNMPUIMHE,
ABJISIOWMECHA  CUMJIBHEIMM MHIMOMTOpPaMM  UMKJIMH-3aBMCUMBIX KMHaA3 4
(cdk4). CoenmHeHMs JIeT'KO CUHTE3UPYITCHA, M MX MOXHO BBOIUTH
pasAnYHEIMKM [y TSMU, BKJIoYass IepopanibHOe UM  IlapeHTepallbHoOe
BBeneHue, OHM oOO6JajalwT HUBKOM TOKCUUYHOCTBIO WM abCOJIIOTHO
HeTokcUUHH. CoenoMHeHMs IO HacTosmeMy U300peTeHUI  ABJIAKNTCH
YileHaMM KJjacca CoeIOMHeHun dopmyse I.

Hacrosmee nsobpereHue obecneunBaeT bapManeBTUUYECKYD
KOMIIOBUMLUMI, BKIOYAKIYI0 TepaneBTHUYECKM 3PPeKTUMBHOE KOIMUECTBO
coenuHeHua Qopmynu I M ero dapMaLeBTUUECKU I[IPUMEMIIEMON COJIM U
bapMalLeBTHUUECKU pyEMIIEMBI HOCUTEJb, paszfaeuTresns 1282828
3KCUUIMMUEHT,

MHOoTMe coeOuHeHMA IO HaCToflleMy U300peTeHUI® SABJSKTCSH
CeJIEKTUBHEMM UHIUOMTOpaAMM ULMKIMH-3aBMCMMOM KMHaz3wm cdk4, T.e.
OHM uHTUObupyT cdk4 7ropas3mo CuJIbHEe, YEM OHU MHIUOUPYIOT
TUPOBMHKMHAZE M JpyI'Me CepuH-TPEeOHMH KUHAa3H, BRJYAs IpyIue
UMKJIMH-3aBUCUMEE KMHa3H, Takue kak cdk2. He cMmMoTpa Ha uX
CeJIEKTMBHOCTb MHIUMOMPOBAHMA, HamnpaBleHHy® Ha c<dkd4, coeamHeHus
1o HacroduweMy usobpeTeHU MOI'yT MHIMOMpOBaThH MOpyI'Me KMHAa3H,
XOTs U npu OoJjiee BHCOKMX KOHLUEHTpauuAaX, 4YeM Te, IpM KOTOPHIX OHM
MHrMbupyioT cdk4. OnOHako CoOeIMHEeHMs [0 HacTosuweMy u3006peTeHUn
TakXe MOTyT uHIrubupomaTb Cdk6é npu TakuMxX Xe KOHUEHTpauusx,
KOTOphHle HeoOxoOMMH HOna uMHIubMpoBaHus cdk4, nockonbky Cdk6
ABJIAETCA CTPYKTYPHO cxoxel ¢ cdk4 u BHIOOJHSAET Takue Xe OYHKLMUU.

[Ipenno4YTUTENbHEMU BapuaHTaMM BOILJIOWEHUSA HaCTOAWeIo
nzobpeTeHna ABJAITCA coeluHeHusa odopmysnn I, wuHrHMOupylomyve cdk4,
rno MeHbllenn Mmepe, npuMepHo B 100 pas cunbHee, YeM OHM MHIUBUPYKOT
cdk2.

[lpeanoyTUTENIbHEIl BapMaHT BOIMJIOWEHMS HaCTOSAmWero us3obpeTeHus
oBecrnieumBaeT cnoco® wuHrMbupoBaHua cdk4d npu 6oJiee HU3KOM nose,
yeM nOoza, HeobxomuMasa nans uHIMOBuporRanusa cdk2, BRIKYAaLMNI
BBeleHMe MNpellodYTUTEJIbHOI'O coemuHeHus ¢QopMysili I B KOJIMUECTBe,
KOTOpoOe ceJIeKTUMBHO MHIUbupyer cdk4 no cpaBHeHuw c¢ cdk2.

CoenouHeHMUs dopMmyniel I no HacToAmeMy wus3obpeTeHuno oO6JamanT

OoJI€ 3HbIMMA @apMaU.EBTMLIeCKVIMM M MEeIMUMHCKMMM CBOWMCTBaMm. MHOTHKe
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coenuHeHus ¢QopMmynH I 1o HacTosmeMy U300peTeHu0 [IPOSBJISIOT
CYWECTBEHHY  MHTUOUTOPHYK  aKTMBHOCTBb c CeJIEKTUBHOCTBI B
oTHomeHun cdk4 ¥ nNo3TOMy NpPencTaBJSIT LEeHHOCTb MOJIsS JieueHus
WMPOKOI'O psala KIMHUYECKUX COCTOSIHMI, NPU KOTOPHX MMEeT MecTO
aHoMaJIbHOe TIIOBHIIEHMEe KOJIMUeCTBa MIM akTuBaums cdk4d kKuMHA3, WK
OHM MPUCYTCTBYIOT B OOHUYHEIX KOJUYECTBaX U C OOHYHOM AKTMBHOCTLIO,
HO npu 3ToM MHIUBuUpoBaHue cdk sABRIgeTCA XeJjlaTeNbHEM OJIs JIeUeHUS
KJIETOYHO~IIpommbepaTUBHOTO paccTponcTRa. Takue paccrpoicTBa
BKJIOYAKT, HO He OTPaHUMUYUBAIOTCHA MMM, pPaACCTOMCTBa, [epeducCeHHHe
HUXe .

CoenuHeHMsa I[10 HacToAumeMy u3o0peTeHUu SABJAKTCS [10J1€3HBEMU
oy JledeHMsa paka (HanpuMmep, JenkKos3a U paka JeDKMX, MOJIOUHOM
XKeJies3k, NpencTaTeJIbHOM XeJIe3H U KOXM, TaKoro KaK MeJIaHOMYy) ™
OpyTUX nponudpepaTUBHEX sabojieBaHUN, BKJIOYAS, HO He
orpaHunuMBa“acbLa wumM, HSV, BUY, pecTeHo3 u aTepocknepos. [Ousa
NMpMMEeHEeHUA COeIMHEeHMA [0 HacToAlleMy M300peTeHMI0 oA JIeUeHUSA
paka, TNauMeHTy, HyXIJaoleMycsi B TakoM JiedeHUM, TaKOMy Kak
nauueHT, CcTpajaouMi OT paka WIM IPpYyTroro nNponandepaTMBHOTO
3aboneBaHus, BBOOAT TepanesTudeckun 3dpekTMBHOE  KOJIMUECTBO
bapMaLeBTMUYECKM NPMEMIIEMOM KOMIIO3MLMM, BKJOYAlUWeNX, NoO MeHblen
Mepe, OIHO COeIMHEHuEe 10 HacToslleMy M300peTeHMIo.

CoennHeHusa [0 HacToAlWeMy M30OpPEeTEeHUID ABJAKNTCA CeJIeKTUBHHMU
uHruburopamu cdk4, T.e. oHU uMHTUOMpPyIT cdkd4 Oonee CUIIBHO, ueM
OHM MHIMOMPYIOT OpyI'Me THUPO3MHKMHAa3B M OpyTMe CepUMH-TPeOHMUH
KMHAa3H, BKJKYas JpyI'Me LUMKIMH-3aBMCUMEIE KMHA3E, Takue kKak cdk2.
He cMmoTpAa Ha HUX CeJNeKTMBHOCTb MHIUOMPOBaHMSA, HANpPaBJIEHHYK Ha
cdk4, coemuMHeHMA IMNO HacToAmeMy MW300PETEHMIO MOIYT MHIMOMPOBATH
Opyrne KMHa3e, XOTA M Npu OoJiee BHCOKMX KOHLUEHTpaumax, uYeM Te,
npM  KOTOPHIX OHM  MHIUOHMpylT cdki. OmHako coeOMHeHUs IO
HacToOAWEeMy M300peTeHuio Takke MOIryT uHrubuposaTek Cdk6 npM Takux
XK€ KOHUEHTpauuaxX, KOTOpre HeobxXoIuMMH MO1nA wuHTUMOupoBaHuA cdk4,
nockosbky Cdk6 sBISeTCs CTPYKTYPHO cxoxeir ¢ cdk4 M BHNOJHAET
Takue xe QyHKLUUM.

MosydeHue COeIVHeHuM no HacTrosameMy n306peTeHuo
npouMJIIloCTpupoBaHo Ha Cxemax 1-13.

CuHTe=
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CoennHeHMA [0 HacCToOAWmeMy MH30BpeTeHMI0 MOTIYyT OHITb [NOJNYYEeHH B
coorBeTcTBMM ofbmelt Cxemon 1. Ina coeIMHeHUS KOMMOHeHToB A u B
OoBHUHO TpebyeTca wux ob6beldMHeHMe B NOIXOIAWlleM pacTBopuUTelne,
TakoM kak JIMCO, TOJayoJsI MJIM NUPUIMUH, U HaTrpeBaHMe 3TOM CMeCu 10
80-140°C. B =aBMCMMOCTM OT NpPUPONH 3aMmecTuTess R*?, wmMoxer

norpeboBaTLCA NOCHenywmas CTaIusa yOaJIeHUS SBallMTHOM TPYInH.

Cxema 1
X’
R
TOnyon, Harpeaal-me )\N N /)
A -N ‘l -1
X2
n‘

CuHTEes CynbdpOKCHUIOORB, npencTaBJIeHHBIX CTPYKTypor A, (@) 3A)
onmcaH paHee B 3asBkax PCT WO 98/33798 um WO 01/70741. Taxkue
[NPOMEeXyTOUHEIE COeOMHEeHNA [oJry4anT B COOTBETCTBUU c
YCTaHOBJIEHHEMM M ONyOGJIMKOBaHHEMM MpoTokojiamMm (Barvian et al.,
J. Med. Chem. 2000, 43, 4606-4616), wucxoma u3 KOMMEPUECKMH
IOOCTYINHOI'O MNUMPUMMMIOVHE, 3STUIOBOTO 3dupa 4-xjop-2-MeTUINCYJIbbaHUI-
NUpUMUIMH-5-KapBOHOBO! KMCIOTH. I[IpOMSBOOHEIE NMPUMIVHA B, rie X!
= X = x* = BOOOPON, MOTYT OHTb IIOJIYYEHEH U3 KOMMEPYECKHU
OOCTYIHOTO 5-6poM-2-HUTpONMPpMIOMHA, [IPM [IOMOIM AKTUBUPOBAHHOTO
OCHOBaHMEeM MM najiagueM 3aMelleHusa OpoMa HykJeodmsioM, TakuM Kak
COMPT WIM [IE€PBUYHEIA MNIM  BTOPUYHEII  aMMUH, C I[NOCJIenylolMM
BOCCTAHOBJIEHUMEM HUTPOTPYIIIH. PenpeseHTaTUBHEI IIpPUMMEpP D3TOI'O
criocofa MnpouJuoCcTpupoBaH Ha Cxeme 2. IlpyMephl OCHOBaHMM, KOTOpPHE
MOXHO MCIIOJIE30BAThL IJIsI 9TOM peakuum, BrimouwaioT K,CO; unu Na,COs.
TakMe OCHOBaHMA MOXHO MCIOJIB30BATh B IIPUCYTCTBUM KaTajamMszaTopa
dazoBOTO nepeHoca, Taxkoro kak BuyNI. AKTMBUpPOBaHHEE I[1aJlJIaIUMEM
peaxkuuy OOHYHO OCYHWECTRJIAKT C KaTaaMs3aTopaMy, TaKuUMM & Kak
Pd (OAc) 5, Pds, (dba) 3 U Pd (PPhs) 4 u T.I. B HEeTNOJISAPHBIX
OpraHUMYeCKUX pacTBOpPUTENAX, TakKux Kak 6eH30J1, TOJIYOJI,
TeTparMIpodypaH MM aueTOHMTPpMIJ, NOpu TemrnepaType 25 -110°C.
Takue KaTaaM3aTOPH OOHUYHO MCIOJbL3YIOT C [NOOXOOSAWMM JIMDPaHOOM,

TakuM kak BINAP, Xantphos wm coorsercrTByloumMit Pd mauraHn Ha
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ocHoBe (QocdmHa. BoccraHOBIEHUE HUTPOI'DYIINE TUNOMYHO OCYUWeCTBIAKRT
C MCNoJIb30BaHMUEeM HukeJssa PeHes, XOTSA MOXHO MCIIONbL30OBATH U apyrue

BOCCTAHOBUTENM, BKJOUAS Nanjgalmii Ha yrJje uiam Fe/HC1.

Cxema 2
Hﬁ >—OH
0% \—/ Br Ka0On OgN—<N_T/>—N<:>—oH Hukenb PeHesn HaN —@—ND—OH
BuyNi

Korma, no MeHbuweit Mmepe, omMH u3 X', X? mmm X° He sBnsercs
BOLOPOIOM, NPOU3BOIOHHE nupuouHa B NoJIy4aior cnocobamu,
M3BECTHBMU crieuManaucram B JaHHOM obnacru. [MpuMephl
penpeseHTaTUBHLX npouenyp MOXHO HanTu B Comprehensive
Heterocyclic Chemistry, Eds. A.R.Katritzky, C.W.Rees, 1984,
Pergamon, NY; Volume 2, Chapter 2,08, Pyridines and their
Benzoderivatives: Synthesis, Gurnos Jones. TakXe MOXHO yKas3aTb
Comprehensive Heterocyclic Chemistry II, Eds. A.R.Katritzky,
C.W.Rees, E.Scriven, 1996, Pergamon, NY; Volume 25, Chapter
5,05, Pyridines and their Benzoderivatives: Synthesis, Gurnos
Jones.

PenpezeHTaTUBHLI NpMMEp NPOMIJIIOCTPUPOBAH CXeMol 3.
NH, N “NH,
OoN
H’:}ﬁwﬁ" "o ORN\Q:C%B
Ha SN NH
Ph, ON
BO MM =( /
| —_CN <
Ph N” NH,
o

ANbTEepPHATUBHEI [YTb [OJIYY4EHMA COEIOMHEHMII NO HaCTOoAlleMy

Cxema 3

nzobpeTeHM0 BKJIOYaeT npeoBpasoBaHue bparmeHTa
NVPUIOONVMPUMMAONHOBOTO sAjpa B NUpuUOONMpUMmMIOMH C-2 aMmuH, Kak

nokasaHo Ha Cxeme 4, 1 WUCIOJB3OBaHME HBTOIO aMmHa B KayecTBe
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HykJleoduna s BaMelleHMs yXonsmel I'PYIIH, Takoy kak OpoMun MM
Momum, w3 IMPUIMHOBOIO OparMeHTa. Takyw peakLMO OCYWLECTBJAT C
najylagueBsM KaTalM3aTOPOM OJIA [OJYYeHMA UeJIEBHX COeOVMHEeHUM C
BREIXOOOM, DKBMBAJIEHTHBM NoJyudaeMoMy B crnocofe, noKasaHHOM Ha
CxemMe 1. IlpuMmepH nanaaguMeBoOTO KaTalu=2aTopa, KOTOPHM MOXHO
MCIIONbL30BaTh B 3TOM peakumm, BrkiodaloT Pd(CAc),, Pd;(dba)i;, wunwm
Pd (PPh3)4 m PdCl; (PPhi3)2. Taxkme KaTanM3aTOPH THUIMYHO MCIOJbL3YKRT C
rnogxonsammmMm JIMTaHOoM, TaKUM Kak BINAP, Xantphos nnm
COOTBETCTRYIOUNIA Pd  suranm  Ha OCHOEE bocouna. TUNNYHHE
pacTeopuTenun BKJIIOYAOT OMMEeTOKCUBTAaH, TeTparmnapodypat,
ALETOHUTPUII U TOJIYOJI. Peakuum  THUNIMYHO  OCYWECTBJSKT [IpU
TeMnepaTypax B npefenax or 25°C gmo 160°C. B HEKOTOpPHX CJy4dasax
pPeakKum  MOXHO YCKOPUTH IPpUCYTCTBUEM BJIeKTPOHOAKLENTOPHHX
3aMecTuUTeJIeil B [IOJIOKEHUMM OPTO OTHOCUTEJIbHO YXOIflleil I'DPyNIb Ha
nupuanHoBoM koJibue (Jonckers, T. H. M. et al. Tetrahedron 2001,

57, 7027-7034).

Cxema 4

Br
R N)}m
1. BaNHy Nfﬁ'* 0 N
d

2. H, H,NJ*N NS0 P S
R

N
©c R

%—

Karanu3 HN” °N

N ’d
X5
X R
Ipyromn aJIb TEpPHATUMBHHM  IIYTh IOJIy4eHus COeOMHEeHUM 1o
HacTosmeMy M300peTeHuio npexanojiaraeT rnpeobpas3oBaHue NUPUIOMHOBOTO
¢parMeHTa B TIyaHMIOMH M KOHIEHCAUMIO C [IOOXONSAMWMM I[1apPTHEPOM C
[IOJIyYeHMEM IUPUMUIOMHOBODO KOJIbLIa B pes3yJabTrare peaxkuum
koHOeHcauunm (Cxema 5). TakasAa peakumMs KOHIEHcCaUMM OOGHYUHO TpebyeT
HarpeBa PpeaKLMOHHHX KOMIIOHEHTOB nNpu kKoHueHrpauum 0,5 M-2 M B
NOOXOOAlleM HeloJIAPHOM OpI'aHMYeCKOM pacTBOpMuTeJie, TAakoM Kak
xJyopbeH30J1, HUTpoOeH30s mim Dowtherm, Oo TemnepaTyph B Mpenejyax

100-200°C.
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Cxema 5
R
2
1 2&) BO XN R 1
Hz o 0 R
—: ; —
’VR 2yAaneHueQ HN""NH, HN N NS0

1 NJ\n R®

j’X x2 x

Xé \ XM,\J

R*

(PG) npencraBnseT coBol 3aWMTHYI TpPyIny, Takylo kak Cbz wuam
Boc.

KpomMe Toro, CHMHTE3 COEIMHEHMM [10 HacTosumeMy Kn300peTeHMo
MOXHO OCYWEeCTBJIATE Yepes3 3BaMelleHhle MMPUMMUIOMHOBHE [1IPOMEXYTOYHHE
cCoenuMHeHnsa, Takue KakK MNokKasaHHuHe Ha CxeMax 6-13. Tak, Ha Cxeme
6 4-aMuHO, 5-rasnioreH-nUpVMMIOMHCYJbL O HeloCpeNCTBEHHO
npeobpasywT B MNIUPUIOOCIUPMMMIAMHOH [IPM MOMOWM XMMMYECKOT'O MeTona
Piers (nanpmmep, Piers, E. McEachern, E. J. and Romero, M. A.
J. Org. Cheﬁ. 1997, 62, 6034-6040). AnbTepHaTMBHO, BBOIAT
OOKOBYK LENb [NUMPUMIMI-aMyHa I[NOCPEeANCTBOM 3aMelleHUd cCyabdoKcuia B
nojoxeHmn C2, NpMMEeHAS CTaAHOapPTHY© nOpouenypy (cM. BeHme), U
3aTeM obpaszsoBaHMe MNUPUIOOTIMPMMUIMHOHA OCYUECTRBJIAINT 4Yepes peaKLuo
cBaAs3bBaHua Cruiie (Stille) ¢ nocnenymomein uukamszauuein. IlomobHas
XVMMSA [pouecca MnokasaHa Ha Cxeme 7, ucxons us 2-XJIOPNMPYMMIMHA .
Peakumym Crune Ha Cxemax 6 wm 7 OBBYHO OCYWECTBISOT C
MCHOJIb30BaHMEeM IMNajllagMeBoTC KaTalus3aTopa, Takoro kak Pd(OAc),,
Pd; (dba)s, wmmm Pd(PPhi3)y m PdCl;(PPhj3),. TunMuHee pacTBOPUTENIM
BKJIOYAKT OMMETOKCUITAaH, TeTparumapodypaH, aUETOHUTPUII M TOJYOJ,
KOTOphe B XOoIe peaklUMyM MOXHO HarpeBaThb OO TeMNepaTypH B
npenenax 100-200°C. UukIMsaumMsa NPOUMCXOOUT CaMONPOU3BOJILHO WM
rnpy yMEepeHHOM Harpese B MOOXOOANlEM OPTaHMYECKOM pPacTBOpPUTEeJie IO
TemnepaTyph Huxe 100°C. Beenenume C2 6okoBOIT Uenm Ha Cxeme 7
OOBIYHO OCYIECTBJIALT NOpPpM [OMOULM KaTalus3aToOpOB, Takux kak POPd,
Pd(OAc}), wmmm Pddbai, u nomxomamero JjuraHga, TakKkoro kak BINAP,

Xantphos uam coorBeTcTByloumit Pd smuraHn Ha ocCHoBe docdmHa.



43

Cxema 6
H‘l
NéiH:Hw HarpesaHue
SN
0 SV
X2—.- lx1
N
R
Okcasupugu 1
R1
MeSn™ ™ R?
Nf\J[Ha' COEt NS
\SJ\\N Ny Pd katamms \SAN N
R R
Hal = Cl, Br, wm|
Cxema7
R'l

MeSn"g\rR2

N4\/|[Br CO,Et
/kN NH Pd xaranua
ﬁa

Cl

Ipyron nyTb o6pa3OBaHMSA MNUMPUIACHOBOTI'O KOJIblla IIpeICTaBJAeT
coboim cnocob, ucxomauMit M3 aabOeImMia WIM KeToHa B noJoxeHunm C5
NPOCTOTO 3aMelleHHOTO 4-aMMHONMMPUMMIMHA C OCYUIECTBJIEHMEM peaKkuuu
BuTTUra, Horner-Wadsworth Emmons, Knoevenagel nim
COOTBETCTBYKUIEN XMMMYECKOM peakuuu, HalpuMep, MUCIOOJb30BaHue
€HOJIATHOI'O AaHuUOHa mJisi BBeIeHusa IOBoMHOM cBA3u C4-C5 cucTeMmu
NMPUOONMPUMMIMHOHA. Takue peaxkuum MNpoTeKkawT B YCJIOBUAX, KOTODPHE
XOpoWo W3BEeCTHH ClHeumuanmucTaM B IOaHHOM objlacTu, C I[pUMEeHeHueM
nooxonsAwero OCHOBaHus, Takoro kak NaH, NaOEt, LDA, Buli, HMDS un
T.n. Hukamsaumsa OOBIYHO MNPOMCXOOUT CaMOIPOM3BOJIbBHO B pPEeaKUMOHHBLIX
YCJIOBUAX, KOI'Ja IeOMeTpusA HOBOMHOM CBA3M TakKoBa, YTO NUMPVMUIUH U
CJIOXKHBEIM 3QMP HaAXOOATCA B LMC B3aMMOIIOJOXEHMM Yepe3 TOJbKO UTO
o6pa30BaHHYKR OBOMHYIO CBfAI3b. HUHOTHOa, YTOOH MHULNMPOBATL
3aMEKaHMe KoJblla, MOXeT InoTpeboBaTbCA OCTOPOKHOE HarpeBaHue B
NonxondueM OPraHMYeCKOM pPacTBOpMUTEJIEe N0 TeMIepaTypH, HMXEe ueM

100°C. Korma reoMeTpus IOBOMHOM CBA3M TakKoBa, WYTO NUPUMUIMH U



44

CJIOXHEA 20MP HaxXoOOATCA B TPAHC B3aMMOIIOJIOXKEHUM Uepe3 OBOMHYK
CBA3b, UMKIM3ALUMIO MOXHO OCYLUECTBJIATE 4Yepes M30MepM3auuio IBOMHOM
CBA3MU, HanpmMmep, nyreM HarpeBanma B DBU nmo TemnepaTypH,
Haxonamemncs B rnpegenax 100-200°C, nIm nyrem ofBpaboTku
MCTOYHMKOM pPaaguKaJioB, TakuMM Kak yon U Yd-uaiaydeHue, B YCJIOBUSAX,
XOpOoWO M3BECTHHX CheumanmMcraM B HaHHOM obJjiacTu. llopanok craoui
o6pa3oBaHMA KOJbLA M BBeOeHMs OOKOBOM LENM MOXeT MeHATLCH, Kak

rnokasaHo Ha Cxemax 11-13.

Cxema 8
(E10)—P.__CO,Et
o] EtOY R' R
(E10)
R! N" N R? 1. Okcasvpuam N? g R2
J\ . T |
Rs xz ’:‘l/ Ayt = Rs
3 2. iyt
Cxema 9
:
(E10)—P._ CO.Et 1
i E0) I, - R R
NZ R
G/kw NH
K3
Cxema 10
0 R!
Né\/'(“\l!‘ NTIFF 1. Okcasupinaui NSO AR
——-———-’
EtOH
ey e EOR, (] = A
I%f’ obparHbiM \
XONOAKIEHNKOM 1 N7 R®
JX 2N Ny
Xé/v a3
R*
Gi u G2 NpencTaBJdioT cobon 3JIEKTPOHOAKUENTOPHHE

¢yHKUMOHANBLHEE Dpynnsl, Takue kak CN, COEt, CO;Me,



Cxema 11

OxcasupuanH

N’Iko
/kN NH N

(EtO)—- CO,Et
Eﬁﬂﬁ/

R!
N/
l

HN” N NH HN NN Yo
-‘-x1 N)\ o N)\\ R
X \,l i dha y2i A
S T 3y
¥ X X,?s,\:l4 R
Cxema 12
Cl/k\N NH NH HNAN NH HN)\\N N"o
R N7 x! N7 R® N/ R?
¢ ¥R IX g X
X3 e xﬁ*’\m
Cxema 13
/ 1. OkcaaupnauH N/f\ R2 ,
nunepuaunH EtOH,
NH KUNAYeHue c
N NV ’L\ és mmmH&mo
X2'L l_x N un KOM _X1
s “\3 xav\J
G 1 G2 pencTaBiyfaioT cobon 3JIEKTPOHOAKLENTOPHEE

dyHKUMOHA/IbHEIE I'PyTINE, TakMe kak CN, CO,Et, CO,Me.

CoenmyHeHMsa no HacToANEMY M306pPEeTEeHMIO MOXHO GOpPMYyJIMPOBaThL B
KOMMNO3MUMM M BBOIOMTBH B BMIOE CaMuX Pa3HOOOPA3HHX JIEKAPCTBEHHHX

bopM IyiA  MNepopanbHOTO UM NapeHTEepajbHOTO BBEIEeHMUS, BKJIIOYAH

UPECKOXHOM M peKTajlbHOe BBeleHMe. CrneumajmucTy B OAaHHOM oBJIacTu

JOJIXHO OHTb HOHﬁTHO, YTO YKa3aHHHE HMWXe JieKapCTBeHHLIe Q)OprI B

KadecTBe€ AaKTUBHOI'O MHTIpPEIMeHTa MOTYT BKIKYATE JauMbB0O coelIMHeHue

dopmynel I, MO0 COOTBETCTBYLUYKW bapMaueBTUYECKU NPUEMIEMYIO COJib

WIM COJIbBAT CoenuHeHua dopmysn I.

Hacrosamee unzobpeTeHMe Takke BKINYAET OdapMaleBTUUECKYO

KOMIIO3Muuio, BKJIOYAOIYI0 TepaneBTUYECKM 39PEKTUBHOE KOJUUYECTBO
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coemuMHeHna odopmysiel I BMecTe ¢ papMaUeBTUYECKM NpUEeMIIeMBM
HocUTeJieM, pas30aBuUTeJIeM UM SKCUUMIMEHTOM OIS STOIC COeOMHEHUSA.
Ona noJsiydeHusa oOQapMaueBTUUYECKMX KOMIO3ULMIA C COEeOMHEeHMAMM [0
HacrodmeMy wus3obperTeHuo, O¢apMaleBTUYECKM [IPUEMIIEMEE HOCUTE U
OOMXHE  OHTp JMBO  TREepInMH, JMBo  XMIOKMUMU. TBepHaele GOpPMH
NpenapaToB BKJKOYAKT I[I0POmKM, TabJjieTky, NIWIKAM, KalCyJH, cale,
CYNIO3UTOPUM U IOUCHEPpTUPYEMHE TIpaHy/sik. TBepOHil HOCUTENb MOXET
NpencTaBJyATE coBoil OOHO U3 BEWECTB, KOTOPHE TaKXe MOTYT CJYXUTb
B KauecTsBe pasbasuresen, OTIOylleK, CBA3YOWUUX, KOHCEPBAHTOB,
paspexauTenenr Ousa  TablleToOK MIM B KaAuvecTBe BellecTBa  IJA
MHKaNCyJIMpoBaHus.

B nopomkax HOCHUTeJIb MNpencTaBsigeT coO0M TOHKO U3MeJbYEeHHOE
TBEpIOEe BeWecTBO, TakKoOe€ Kak TaJlbK MJAM KpaxMmals, KOTOPHI1
HaxoOuTCA B CMECHM C TOHKO M3MeJIbYeHHBM aKTUMBHHEM MHI'PEOMEHTOM. B
TabseTkax AaKTMUMBHEI MHIPEIMEHT CMEUMBAKT C HOCHUTesneM, obJjalanliM
HeOOXOOMMEIMM CBASHBAKIMMM CBOMCTBaMM, B MNOOXONALMX MPOMOPUMAX U
CNIPeCCOBHBAKT IJIA NpuOaHUA XxejaeMmom GopMel M pasmepa.

KoMnoszuuum no  HacTosmeMy M300pPEeTEeHU NPenrnoyuTUTEeJIbHO
comepxaT oOT  OKoJo 5% mo okomo 70% wuam  OoJblle  aKTUBHOTO
coemuHeHusa. IllogxomAaume HOCUTENM BKJOYAKT KapboHaT MarHus,
creapaT MarHufa, TalbK, caxap, JIakKTo3y, TIeKTMH, JeKCTPUH,
Kpaxmal, KeJlaTuH, TparakaHT, MeTUIILEeJIIIoNO3Y, HaTpwit
KapOOKCHMMETUJILRJJIIONO3Y, HMIKOIUIABAWMICA BOCK, MAacJO Kakao M
T.O. [lpennouTuTeNEHON  QopMOM IJIA  NEepopallbHOTO  [PUMEHEeHMUSA
ABJIAKTCA  KarcyJH, KOTOpPHE BRJIOYAOT KOMIIOBMUMIO  aKTUMBHOIO
COemMHEeHMA C MHKaNCYyJIMpYKllMM BewecTBOM B BUIEe HOCUTesd,
ofpasylero KancyJyy, B KOTOPOM aKTMBHHIM MWHTPEOVMEHT C IOpYyTUMM
HocCutresamy, wiam O6e3 HMX, OKPYXeH HOCHUTeJieM, KOTOpHI, TaKuM
o6pasoM, HaAXOOMTCA B accoumauumm C HuM. [IODOBHEM xe obpa3oM
rnonydapT cawe u Jjgenewkn. TabrneTky, TMOPOWKM, KANCYJB, IUIIOIH,
camwe M Jenewxky MOXHO MNPUMMEHATh B TBEpOOM JIeKapCTBEHHOM oGopMme,
Nonxonfmeil AJsa [NepopasibHOT'O BBENEeHMUSA.

[na noJjiydeHUsa CyNro3UTOPMEB HUBKOMJABAIMMCS BOCK, Takol
Kak CMeCk TIUIMUEPMIOB XMPHHIX KUCJIOT MIM Macja Kakao, cHauaja
pacnnaBJISlOT ¥ B HEM I'OMOT€HHO IMUCIIEPIMPYIT aKTUBHEM MHIPEIUEHT

nopu rnepeMeliMmBaHUNA. PacnyaBiieHHYIO T'OMOT'€HHYIO cCMeChb 3aTeM
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BEUIMBAKT B (QOpMEl yHOOHOI'O pasMmepa, JhaBas OXJaIuTbCA, U, TaKuM
obpasoM, OHa 3BaTBepleBaerT.

Xnoxkue ©QopMel MNpenapaToB BKIKOUYAKT pPacTBOPH, CYCIEeH3Uun U
3MYJILCUM, Takue Kak BOJHEIE pPacTRBROPEH unu PacTBOPH B
BOIle/IPONUJIEHTVIMKOJIE . Ona rnapeHTepajib HOM MHBEeKUUU KUIOKME
npernapaTe MOXHO MoJiyyaTh B ¢opMe pacTBopa, Hanpumep B BOIHOM
pacTeope IMOMUITUJIEHTJIMKOJA, M3O0TOHMUYECKOM COJIEBOM pacTBope, 5%
BOOHOM pacTBOpe INIOKO3H M T.II. BoOIOHHE pacTBOpPH, NDoaxondmme M
repopasistHOI'O BBEeOEeHMA, MOXHO I[IOJIydaTh pPacTBOPEeHMEM AaKTHUBHOIO
MHUpeIMeHTa B Bode UM  jgobaBjieHMeM TNOIOXOIAWMX  Kpacuresen,
oToymek, cTabtuauMszaToOpoB UM 3aryCTUTEJIEM, eCJM 3TO XeJIaTeJIbHO.
BoOHue CycCrneH3un, IIOOXOOANME IOJIS I1epOpPallbHOI'O MNPUMEHEHMUS, MOXHO
[OJIyYnTh oucneprupoBaHmneM TOHKO U3MEeJIbYEHHOT'O aKTUBHOT'O
MHI'peOMeHTa B BOIOe UM CMeUIMBaHUEeM C BA3KMM BelleCTBOM, TakKMM Kak
NIPpUPOOHEE WJIM CUHTETUMYECKME CMOJIH, KaydyKu, MeTuJuesJoiosa,
HaTpui KapOOKCUMMETUJILEJUNoJIo3a WM HOpyTMe  XOpoWo  M3BECTHHE
BelecTBa.

N3006peTeHne Takke BKJOYaeT TBepable (oOpMEl NpenapaTos,
npegHasHa4deHHHe  1JsA  npeobBpas3oBaHUA, HeHOCpeHCTBeHHO nepen
NpMMeHEeHueM, B  xumgkywo odopmy 1penapara On8 [IepPOPANIbLHOTIO

BBeleHMsa. Taxkue xuIakue @OprI BKJIOYAKT PpPaCTBOPH, CYCII€H3UMM U

3MyJIbCMM. O3TU TIpenapaTe MOTYT ConepXaTb, B IOMNOJIHEHME K
aKTMBHOMY  MHTpPEOUEHTY, Kpacureau, OTOYWKHU, CTabuImsaTopH,
By depnl, MCKYCCTEBEHHHEe u HaTypaJsbHHe NoacCJacTUTEN,

ONCNepraTope, 3arycTuTenu, coobMiansupyoiye BemecTBa M T.0O.
Bocku, nonmMmeps, MUKpOYaCTUURI M T.I[1. MOXHO MCMOJbL30BATb IJS
[oJlydeHus JIeKapCTBEHHHX GGopM ¢ 3aMenneHHBEM BHICBOOOXIEHMUEM.
MOXHO TakKXe MCMNOJL30BaTh OCMOTMYECKME HACOCH IJIS pPaBHOMEpPHOIt
OOCTaBKM  AKTMBHOTO CO€IMHEHMA B TeueHMe [IPOIOIKMTEJILHOTO
BpPEMEHHU.

PapMaueBTHYECKHUE  MperapaTel [0  HacTosWeMy U300peTeHU
NPennouYTUTENIbHO HaxXOoIOATCA B CcoIepXallell CTaHOapTHHE OO3MpYyeMHe
eOVHMUB JieKapCTBeHHOM dopMme. B Takoi ¢opMme npenapaT nompasieseH
Ha eIOVHMUHHE J[OO3H, coaepXauye IoOxondllee KOJMUECTBO AakKTUBHOTO
MHI'DelVeHTa. Conepxalas CTaHIOapTHHE OO3UpYyEMHE eIVMHULB

JlekapcTBeHHas dopma MOXeT NpenCcTaBJATL cofoil  IpenapaTtT B
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YHNaxKoBKe, [pM BTOM VYIAKOBKA COIEPAXUT OTIEJIbHHE KOJUYEeCTEBa
npenapara, Hanpusmep, YyMNakoBkM TabJeToK, KalCyJ M MNOPOWKOB, BO
drakoHax uIM amnyJsax. Takxe colepxalas CTaHIapTHHE IO3UPYEMHe
enIuUHMLE JiekapcTBeHHasa ¢opMmMa camMa 0o cefe MoxXeT NpPencTaBJATH
KarncyJsly, TabJjeTky, came WIM JIeNemKy, WM MOXeT MNpelcTaBJidTh
coBboin  noaxopsmee KoJuyecTBO  Juoboro - us IEPEYUCIIEHHEX B
ynaxkoBaHHoM dopwme.

TepanerTudeCck SdpdexkTUBHAS nOo03a CcoeluHeHusa  obopmysel I
Bapbupyer oT npumepHo 0,01 wMr/kr pgo npumepHo 100 Mr/kr Beca
TeJyla B OeHb. TUOMYHHE OO3H HAJS B3POCJIOTO COCTABJAKT MIPMMEPHO OT
0,1 Mr po npumMmepHo 3000 Mr B geHb. KoauuecTBO aKTMBHOIO
MHIPpEeIMeHTa B eOMHMUIEe JIeKapCTBEHHOM QOpMH MOXET BapbMpOBaTb WMJIU
OTpPeryJMpOBaHO MNpPUMEepPHO no ypoBHsS oT 0,1 Mr mo npumepHo 500 wMr,
NpennodTuTesbHo, npumepHo ot 0,6 Mr go 100 Mr, B COOTBETCTBUM C
KOHKpEeTHHM [pPMMEHEHMEM M AaKTMBRHOCTBK AaKTMBHOI'O BeumecTBa. Ecau
3TO XeJjlaTeJIbHO, KOMIIO3MLUMSA MOXEeT TakKxke colepxaTb OpyTue
COBMECTMMEIE TepalleBTUYeckue cpencTBa. CyObekTy, HyxXIawoueMycs B
JledyeHun coenuHenuem dopmyns I, BBOOAT p[o3y oT okono 0,6 nOo
okoJio 500 Mr B pmeHb, Jubo B BUIe OnNHOM, JMOO B BUIE HECKOJIBKUX
Oo3 B TedeHue 24-yacoBoro nepuoma. Takoe JiedeHMEe  MOXeT
[IOBTOPATLECA C MHTepBaJjlaMy B TedUeHMEe TakKOoI'O BpPEeMeHM, KOTOpoe nJsd
®TOTO HEOGXOIMMO.

HacrTosumee uzobpeTeHue obecrieuuBaeT crnoco® JleyeHus
saboyieBaHMAa UM COCTOSAHUA, BHOPaHHOT'O U3 TIPYMNIb, COCTOAllEN U3
KJIeTOUHO-NposmMbpepaTUBHEX paccTpoKncCTB, TaKux Kak pak,
npombepauma TJIJAOKMX MHIL COCYINOB, CBS3aHHas C aTepOCKJIepoO30M,
CTEHO30M COCYIOB IIOCJIE XUPYPTUYECKOI'0 BMEUaTelbCTBa, PECTEHO30M
M BHOOMETPMOS3O0M; MHPeKUuM, BKIIOYAS BUPYCHHE KHbekuMM, TakMe Kax
IOHK Bupycr, Hanpumep, repriec, u PHK Bupych, Hanpumep, BUY, u
rpubkoBele  MHPekUMH; ayTOMMMYHHEIX  3afoeBaHum, TAKMX  Kak
rncopuazs, BOClNajleHue, HalpuMep, pPeBMAaTOMUIOHEI apTpPUT, BOJYaHKA,
mamaGer Tuna 1, mmaBeruuyeckas HedppornarTus, pacCCesHHHM CKIepos u
TJIOMEpPYJIOHedPUT, OTTOPXEHMEe TpAaHCIJaHTaTa OpI'aHoB, BKJIIOYa A
3abonepaHne “XO03AMH [IPOTUB TpaHCIaHTara”.

[IpumMmepH, npencTaBJ/i€HHHE Huxe, npenHa3Ha4yeHH s

MWIIRCTpaunm KOHKPETHERIX BapMaHTOB BOIUJIOHEHMA HacTroaumero



49

n30bpeTeHMs M HMKOUM oO6pa3oM He NpenHas3HadeHh OJI18 OTPaHUMYeHUA
obbeMa onucaHusa uJu GQopMyJsiEl M30BpeTeHus.

CneunanucTaM B JOaHHOM o6JlacTu OOJIXHO OBTbB [OHATHO, UYTO
MCXOIOHEIE MaTepuaJel MOTYT MEHSAThCH, M  4YTO N8 [IOJIydeHuA
coeInHeHun, OXBaTHBa&MhIX HaCcTOAMLNM nzsobpeTeHuEM, MOXHO
MCMNOJIL30BaTh MOOMNOJIHUTEJIbEHHE CTaiuM, Kak II0Ka3aHO B I[IpMBEIEHHEX
Huxe npuMmepax. ONMCaHHHE HMXEe I[PUMEPH MNPMBOLOATCS MCKINOUUMTEJILHO
B  WUIOCTPAaTUMBHHX LUEJAX UM He IOOJIKHEI paccMaTpuMBaTbEs  Kak
OrpaHMuYMBapiMe KaxkuM-Jubo obpasoMm HacTosumee usobpereHue.
CneuuanmucraM OOJMKHO OHTH IMOHATHO, YTO BO3MOXHH pPasJIMYHbBIE
BapMaHTH U Moaubuxkaumm, 6e3 OTCTYIJIEHMS OT CyTM uiIm obbeMa
HacTosdmero msobpeTeHUs.

[NPUMEP 1

8-LMKJIONEHTUN~-2~ (MMPUIONH-2-mj1aMmHo ) ~-8H-nupuno [2, 3-

d] nMpumuanH=-7—-0H

8-UuknoneHTUN-2-MeTaHcynbdmHuI-8H-nmmpuno [ 2, 3-d] nupuMmanH-
7-oH (200 mr, 0,7 MMONB), MNOJIyd4eHHBI KakK OMMCAHO B npuMmepe 107
WO 98/33798 (BKIOUEHHOM B MOAHHYI 3afBKYy MNOCPENCTBOM CCHUIKM), U
2-aMMHONMPU OUH (130 wMp, 1,4 wmMoIb) obwvenmHaM B 10 wMx
KpyIJIoOnOHHOM konbBe. Konb®y nponyBanam asoroM (10 wMuH), 3aTem
HarpeBaJM Ha MacJiaHOM GaHe ¢ Temneparypolr 160°C (30 muH). [ocne
OXJIaXIeHMs OpaHXEeBHlM OCTaTOK pacTUMpalM C BOIOOM C MNOJYyYEHUEM
OpPaHXeBOTO TBEpPOOTO BeWecCTBa, KOTOPOE 3aTeM OuMlajgM MeTOIOM
BOXX ¢ ofpaumenHoM o¢asom [Vydac C1l8 TP254 (30 MM x 100 mM); A:
ACN (aueronurpun) + 0,1 % TFA (rpudropykcycHasa kucJjgora); B; Hy0
+ 0,1% TFA; 10%-76% B B TeueHme 40 mmu]. 15 Mr 8-uuknorieHTUN-2-
(nupuovH-2-ugaMmHo ) -8H-nupuno [2, 3-d] nupuMmuanH-7-0Ha BHIOENSJIM B
BMOE XeJTOT'O TBepnoro BemecTBa. T.mwi.: >250°C, Axan. BIXX
[Vydac C18 TP254 (4,6 x 150 mMm); A: ACN + 0,1 % TFA; B; H,O0 +
0,1% TFA; 10%-76% B B TeueHue 20 mmH]: >98% Rt=13,9 MuH.

IIPUMEP 2

TperT-O0yTUNOBEM 36up 4-[6-(6-6pomM—-8-UunKJONeHTHUI-7-0Kco-7, 8~

IMTuapo-nupmuano [2, 3-d] aMpyuMmnInH-2 -MJIaMMHO ) MUPUINH-3-1J1] —

nunepasuH-1-kapOOHOBOM KUCIOTH

B arTMocdepe cyxoro aproHa ob6bemMHsIM 6-6poM-8-LUMKJIONEHTUJI-

2-meraHCcynbbuuun-8H-nupuno (2, 3-d] nupummans-7-od (0,78 o, 2,19
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MMOJIb, [IOJIYYeHHHI KaK onuMcaHo B npumepe 107 WO 98/33798
(BKJIOUEHHOM B JJaHHYK BasBKy I[OCPEICTBOM CCHUIKM)) U TpeT-
By TWJIOBEM 3dup 4- (6-aMMHO-NUMPUIOUH-3-uUJ) -nurnepasmH-1-kapOoHOBOMR
kucJgiorel (0,67 », 2,4MMonbs), Ges pacTBopuTesiss. B konbe cosnaBanau
BakyyM M HarpeBasu mo 120°C B TedeHne 1 yac. CMech oummaau
xpoMaTorpaduem Ha cuiamMKarese, 3JIOUMPYS XJOpodOpPMOM, C IIOJIydYeHMeEM
XeJITOTO neHooBpazHoro BemecTBa, 0,288 r. [lepekpucrannmmsaumsa us
aueToHUTPUIAa masala TpeT-8y TUJIOBHI abup 4-[6- (6-BpomM-8-
UMKJIONEHTUJI-7-0Kkco-7, 8-gurunponupuno [ 2, 3-d] nupumMmuaomnH-2-
WMJIaMMHO) ~IUPUIOUH~3-UJ ] -nunepasmHi—-1-kapBoHoBoit kucaotu (0,266 T,
21%). MC (APCI); M' +1: PaccuumranHo, 570,17, Hatnmeno, 570,0.
NNPMMEP 3

Tunpoxnopusn 6-6poM-8-uuKIONeHTUNI-2- { S—nunepasmuH—-1-uia-

NUpUINH-2-ujaamMmMHo) -8H-nupugo [ 2, 3-d] nupuMmuonH-7-0Ha

TpeT-OyTUNOBHM 3¢up 4-[6- (6-BpoM-8-uuknoneHrmin-7-okco-7, 8-
ourmaoponupuno (2, 3-d] nMpuMmnManH-2-UIaMmMHO ) ~[IUPUIMH-3-UJ1] -
nunepasmH-1l-kapboHoron kucyorTu (0,26 r, 0,46 MMONbL), NOMYyYEeHHHI
KakK OMNMCaHO B IpuMepe 2, pacTBopsim B cMecu 1:1 xjopodopm/
MeTaHoJs1 (15 M) u nobaeianm IOUBTUIIOBEM 30up (25 M) . PacTBOp
nponyeann 6Ge3BOOHBM I'a3000pasHEM XJIOPUMCTEM BOOOPOIOOM M IOepXasu
B 3aKylnopeHHOM Buae B TedeHume 18 uac. I[lomydeHHoe Oejioe TBephoe
BeWecTBO O(uIbTpOBaM, MPOMHIBAJIM IOUDTUIIOBEM D30MpPOM M CyWMIM B
BaKyyMe npu 60°C c NnoJjiydyeHueM TUIOpoxXJjiopuna 6-BpomM-8-
umxnonenwmn—Z—(5—nmnepa3MH—1—mn—nupmgmn—2—mnaMMo)—8H—
vnupmno[Z,3—d]nmpmmmnmn—7—OHa B Bumne OJIeOHO-XEeJITOTO TBEpIOoro
Bemectsa (0,254 1). MC (APCI); M'+1: PaccuuraHo, 470,12,
HanneHo, 470,0. AHanus IS C21H24BrN,0O-1,25H,0+2, 2HC1:
Paccuurano: C, 44,01; H, 5,05; N, 17,11, Cl (umouummi), 13,61;
H,O0, 3,93. HartpneHo: C, 43,74; H, 5,07; N, 16,78; Cl (MOHHHN),
13,73 ; H0,3,81

NNIPUMEP 4

Tper-6yTunoBumt 2dup 4-[6- (B-umxkaoneHTun-6-sTua-7-okco-7, 8-

ouruaponmupuno [2, 3-d] nMpMMMIOnH-2-UJaMMHO ) —IUPUIOUMH-3-1J1] —

nunepasmH-1-kapGoHOBOM KUCJIIOTH

TpeT-OyTunoBui 23¢up 4-[6- (8-uMKIONEeHTUN-6-3THUI~-7-0KCO-7, 8-

ovurunponupuno [ 2, 3-d] mMpuMMMIMH-2-UIIaMUHO ) —NIMPUAMH-3-UJ1] —
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nunepasynH-1l-kapBoHOBOM KMCJIOTH noJiydasnu nobasJiieHNEM 8-
LUUKJIONEHTUII - 6 -3 TMUJI-2 ~-MeTaHCyNnbouHnI-8H-nupuno [ 2, 3-d] nupuMuIOnMH-
7-oHa (0,80 r, 2,62 wMMOonb) U TpeT-OyTUiOBOTO sdmpa  4-(6-
aMMHONMUPUAMH-3-1j) -nurnepasmuH-1l-kapboHosoit kucnore (1,82 r, 6,55
MMOJIb) K Toayosty (10 Mi) ¢ nocjenyioumM HarpesaHuMem no 105°C B
TeueHrne 10 wuac. [TonydeHHYI0 CycChneH3uw ¢uIbrTpoBaau, TBeploe
BEUWEeCTBO INPOMHIBAJIM TOJIYOJIOM M CYWMJIM B BaKyyMe C [OJIydeHMeM
TpeT-8yTUIIOBOTO adpupa 4-[6- (8~umknonenTun-6-sTun-7-oxkco-7, 8-
ourunnpo-5-nupmnno [ 2, 3-d] nMpuMMOMH=-2-MIJIAMMHO ) ~[MMPUIOUH-3-MJ1] =
nunepasuH-1-xkapBoOHOBOM KUCAOTH B BuIOe TBepnoro peemectea (0,204
7). MC (APCI); M'+l; PaccumraHo 520,3, HammeHo 520,1

[NPUMEP 5

Tunpoxnopun 8-UMKJIONEHTUN—-6-3THUn-2- (S-nunepasmH-1-un-

OUpUIOuH-2-unamMuHo) -8H-nupmnno [ 2, 3-d] nupuMuanH-7-oHa

Tper-ByTunoBuit 3¢up 4-[6- (8-umkioneHrTun-6-sruia-7-okco-7,8-
ourmuaoponupnno (2, 3-d] nMpuMUIOMH-2-UJIaMMHO ) ~MpuaOuH-3-ui] -
nunepasuH-1-kapBoHOBOM KMCJIOTH (0,204 r, 0,39 MMOJIB ) ,
NoJjiyyeHHbBIM KkakK oONucaHo B npuMmepe 4, pacTtBopsanuM B cMecu 1:1
xJjopodopMm/mMeTaHonr (16 wmMia) M nponysaim Oe3BOIOHEM rasoofpas3HbM
XJIOpPUCTEIM BoIopoldoM. Ilocne nepeMemmBaHuMsi B TeueHume 3,5 uac
nobassieHue IU3TMIIOBOTO Sdupa (8 M) napano TBepOslM OCalokK.
TBepnoe BelWecTBO OTOMIILTPOBHBAJM, MPOMHBAJJIU IOMSTUIOBLHM 30MPOM U
cyumnM B BakyymMe ¢ nojgydeHuem 0,180 r rupgpoxnopuma 8-
LUMKJIONEHTUI-6-9TuUn-2- (5S-nunepasmi-1-mia-nmpuianH-2-uinaMmHo) —8H-
nupuao [2, 3-d]l nupuMmiaMH-7-0Ha B BMIAE XeJITOI'O TBEPIOIO BeuecTsa.
MS (APCI); M*'+l: Paccumrano, 420,52, HattmeHo, 420,2. AHamu=3 Ojsa
C34Ho9N50+1,2H;0-2,1HCl: PaccumraHo: C, 53,36; H, 6,52; N, 18,893,
Cl (moHHwmi), 14,38; H,0, 4,17. HanmeHo: C, 53,25; H, 6,43; N,
18,80; Cl (vonummi), 14,36; Hx0, 3,87

[IPMUMEP 6

DTUIIOBHN 20up 2-[5-(4-TpeT-6yTOKCUKAPOOHUII-NMUNIEpPA3UH-1-

W) ~NIUMPUIOMH—-2-UJlaMMHo ] -8 ~uuksjoneHTun-7-oxco-7, 8-

ourugponvpunno [2, 3-d] nupyMmnoH-6-KapOOHOBOM KUCJIOTH

STMOBEIM 20MP B8-LUMKJIIONEHTUI-2-MeTaHCyJNbouHUI-7-0KCco-7, 8~
ourugpo-nupuno [ 2, 3-d] nupumuanbu-6-kapboHosoit kucnora (0,936 T,

2,68 wMMone) u  TpeT-6yTunoBell  3¢up 4- (6-aMMHONUPUIOMH-3-UII) -
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nunepasuH-l-xapboHosoikt kucjore (3,0 r, 10,8 mMMonbs) moBaBisiiM K
ToJlyosty (5 MJ) M Harpemasu no 100°C B Teuenue 1 uac. JoBaBiasimn
OIN3TUNOBHM %0mMp (10 M), BHSHBafg ocaxlIeHMe TBepIoI'O BelleCTBa.
3ro TBEpIOOEe BEWEeCTBO cobupanm dune TpOBaHMNEM, [IPOMBIBAJIN
OUDTUJIOBEM 3QMPOM M CYWMIM B BaKyyMe C T[OJy4YeHUEeM DIBTUJIOBOTO
sdpupa 2-[5- (4-Tper-OyTOoKCUKaAPBOHUINUIIEPa3MH~1—WJI) ~-NUPUIOUH-2 -
MJIaMMHO ] -8 -UUKIIONEeHTuN~7-okco-7, 8-aurnnpo-nupuuo [2, 3-
d] nupMMMUINH-6-KapOOHOBOM  KMCJOTH B  BUIE  XeJTOTO TBEpOoro
BemecTBa (0,42 p, 28%). MS (APCI); M" +1: Paccuurano 564,29,
HamoeHo 564, 3

NNPUMEP 7

3TUIIOBLIA aoup 8-UMKJIONEHTUN-7-0kCo-2- (5-nunepasmH-1-ui-

NUPUIMH-2-uUJIaMuHo) -7, 8-mguruaopo-nupuno [ 2, 3-d] nupuMmuiomnH-6-—

KapOOHOBOM KUCJIOTH, IUIPOXJIOPUI

3runoBet 3¢up 2-[5- (4-Tper-OyrokcukapboHunnuriepasmH-1-mi) -
NMUPUIONH=-2~-UJIaMUHO ] -8 -LIMKJIONEHTUI-7-0KCco-7, 8~aurmnnponupuuno (2, 3-
d] nupuMmIonH-6-xapOOHOBOM KUCJIOTH (0,40 T, 0,709 MMOJIb ,
MOJNydeHHHIM KaK ONMCaHoO B TIpuMepe 6) pacTBOpPsiJIM B CMecHu
xjopodopma (15 wMn) wm s3TaHona (15 M) M pacTBOp nNpomyBaiu
6e3BOJHEM Ta3000pas3HEM XJIOPUMCTEHM BOoHOOpoAoM. Yepez 2 uac mpu
noBaBJeHMM BITuUjauleTarTa OCaxnaJjioCb TBeploe BelecTBO, KOTopoe
OTdUNL TPOBLIBANIM, I[IPOMEIBAM IMUSTUJIOBEM 3OUMPOM M CymmMam B BaKyyMme
¢ nonydeHueMm 0,4 1 rMOpoxsopuaa STUIOCBOTO 3dupa 8-LUMKJIIONEHTUII-
7-okco-2- (5-nunepas3uH-1-ua-nmuMpuionH-2-ujaaMmHo) -7, 8-
ourmoponupuno [ 2, 3-d] nupuMuanH-6-kapOOHOBOM KMUCJIOTH B BuIOe
XeJITOTO TBepOoro BemecTBa. MC (APCI); M'+1: PaccumraHo, 464,53,
HamneHo, 464,4. Ananms3 nOna CogHogN;03°0, 7H,0+2, 0HCL:

PaccumuraHo: C, 52,41; H, 5,9%96; N, 17,83, Cl (MOHHBI),
12,89; Hy;0, 2,46. Hanmpmeswo: C, 52,25; H, 5,86; N, 17,85; Cl
(MoHHEIA), 12,10; HO, 1,52

ITPUMEP 8

Tper-6yTNJIOBLIA 26up (8-UMKJIONEeHTUJI-2-MEeTUJICYIbbaHmII—-7 -

okco-7, 8-murmgponupuno [2, 3-d] nupuMuanH-6-1us) —kapOaMUHOBOM

KMCJIOTH
K B6e3BOOHOMY TpeT-0yTaHOJNY (30 MJT) nobapnanm

8~ UMKJIONIEHTHUII -2 ~MeTUNICY b aHnn-7-okco-7, 8~ournoponupuno [2, 3-
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d] nMpuMuIMH-6-KapOOHOBYI KUCJIOTY (2,48 r, 8,02 MMOJIb ) ,
TpusTunaMmH (0,974 r, 9,63 MMoOab) M B TeueHue 5 MMHYT IpuU
nepememmBaHuy  noGaBnasau oudpeHundpocoopunazmug (2,65 1, 9,63
MMOJIb) . [lONyueHHY0 cMecCh Harpesanu npu 75 °C B TeuenHme 18 uac.
CMechr O(OUIBTPOBAJIM U TBepOoe BelleCTBO I[IPOMBBAJIM 3TUIIALETATOM.
[IpOMEIBOYHYI XUIOKOCTb KOHUEHTPUPOBAMM 100 Macya, oBorameHHOro
XeJjlJaeMbIM NPOIOYKTOM. Macjo pacTupanM C TI'eKCaHOM/IM3TUIIOBBM
3pMpoM M TIIPOMEIBHBIE XMIKOCTU OUILTPOBANIM UYepes CUJIMKarenb u

geaur. dunsTpaT KOHUEHTPHMPOBAJIM B BaKyyMe C TIOJNYy4YeHMreM TpeT-

6y THUIIOBOTO sdupa (8-uMKIONEeHTUI-2-MeTuincynbdanun-7-oxkco-7, 8-
ournaopo-nupuno [2, 3-d] nupuMnIOriH-6-ui) ~-kapGaMMHOBOMI KUCJIOTH B
BuUIe KpUCTalIUMueckKoIro Trepnoro Bemecrtea (1,37 1, 45%). MC
(APCI): M" +1: PaccuuraHo, 377,16, Haltmeno 377, 2.

[NIPMMEP 9

Tper-0yTUJIOBRM 26up (B-UMKJIONEHTUJI-2-MeTaHCYJbOUHUITI-T -

okco-7, 8—nurunponupuio [2, 3-d] nupuMmuIaOnH-6-uj) ~KapOaMMHOBOMN

KM CJIOTH

TpeT-0yTUIIOBHI 3dup (B-UMKJIONEeHTUI~-2-MeTUJICYIbbaHn—-7-
okco-7, 8-murngponupuno (2, 3-d] nupuMuaOnH-6-mi1) ~-KapOaMMHOBOM
kucnoret (1,3 1o, 3,45 MMOJIL, TMOJYUYEHHHIN B COOTBETCTBMUM C
lMIpumepoMm 8) mobGamBasm k cMecu 50:50 mmxnopMmeraH/MeraHos (12 i)
Cc nocnenyioumM noBapjsieHueM 2-0eH30JICYJbPOHMII-3-DeHNIOKCa3upuaOHa
(1,08 r, 4,14 mMmoab). CMmech nepemeumBaim npu 25°C B Tedenue 3,5
yac, yhnapupajaM OO MacjJa M 3JIOMPOBAaNIM  yepes  CMJIMKarelb
XJIOpodopMOM. dpakumy, conepxaumme NponyKT, yrapusaam c
[IOJIy4YeHNeM TpeT-0yTUIIOBOTO a¢upa (8-UMKJIONMEHTUI—2~
MeTaHCyNbdUHUI-7-0kco~-7, 8—ourunponupuno (2, 3-d] nupmMmaonH-6-mui) -
KapB®aMMHOBOM KMCJIOTH B BUIE TBRepIgoro BemecTBa (1,2 r, 89%). MC
(APCI); M' +1: PaccumraHo, 393,15, Hammeno 393,1.

MPMMEP 10

TpeT-OyTUIOBEM 3dup 4-[6- (6-TpeT-ByTOKCUKAPOOHUIIAMUHO— 8-

UMKJIONEeHTuJ-7-okco-7, 8—nurumaponupuno [ 2, 3-d] nupuMmuanH-2-

MJIaMUHO ) ~IMPUIOMH~-3 -1 ] —nunepasmH-1-kapBoHOBON KUCJIOTH

TpeT-0yTHUIIOBLIA 3dup (8-umrIoneHTUN~-2-MeTaHCYNboUHUI-T7 -
okco-7, 8—aurunaponupuno (2, 3-d] nMpMMUINH—-6-1J1) ~KapBaMMHOBOM

xkucyoTe 1,2 1, 3,06 MI, NOJIydeHHEIN B COOTBETCTBMUU C [IpmMmepoMm 9)



54

n TpeT-OyTWIOBHNM 2¢up  4- (6-aMMHO-NUMPUIOVH-3-UJI) -NUIIepa3uH-1-
kapBoHoBoM kmcyoTH (2,36 1T, 8,48 MMOJB) o6bemMHANM B ToJyose (4
M) ¥ HarpeBaym no 105°C B TeueHue 12 wac. [loJy4YeHHYIO MNOACTY
pasbaBJsaam TOJIYOJIOM, duneTPpOBANM, NP OMEIBAJIN TOJIY OJIOM u
pacnpenenanu MexIy IOUM3TUJIOBEM 350MpoM M 1H JIMMOHHOM KMCJIOTOM.
Cmecr oO¢unbTpOBaM, U TBepOOe BEeWECTBO MNPOMEBAJM BOOOK U
INSTUJIOBEIM  30UpPOM. TBepnoe BeleCcTBO 3aTeM  pacTBOpPSAJIM B
xJnopopopme, cCyumiam Han ©GesBOOHEM CynbbaToM MarHuda, oOGMIbLTPOBaAM
M OouibTpaT pasfaBliiasiM OMITUIIOBEM 3QMPOM C [OJyUYEeHMEM TBepIOro
ocamka. 3TO TBepOoe BemecTBa cobupanu O(UILTPOBaHMEM U CYIIMIIM B
BakyyMe C [oJyyYeHueM rTpeT-OyTusoBoro adupa 4-[6- (6-TpeT~
ByTokcuKkapOOHMIIaMUHO -8 -~ UMKJIONEHTMUII-7~0KCco~7, 8 - murnIpo-
nmpmno[z,3—d]nmpmmmnmn—2—mnaMMHo)—nMpMnMH—B—MH]-nmnepasma—l—
kapOOHOBOM KMCJIOTH B BuIOe TBepnoro Bemecrsa (0,311 o, 17%). MC
(APCI) M' +1; Paccuurano, 607,3, Haltmeno, 607,2.

NPUMEP 11

T'nopoxiopun 6-aMMHO-8-uMKIIONeHTUN-2 - (5-nunepasmH-1-umn-

nupuanH-2-muaaMmHo-8H-nupuno [2, 3-d] nupuMunomH-7-0Ha

TpeT-OyTunoBet 3¢up 4-[6-(6-Tper-ByTOKCUKAPOOHMIAMUMHO-8~
UMKJIONEHTMII-7 -0KCcOo-7, 8~aurmuapo-5-nupuno [ 2, 3-d] nupuMmuamnH=-2-
WJIaMMHO) ~NUPUINH-3-Wi] ~nunepasuH—-1-kap6oHoBoit kucyoTu (0,31 1,
0,511 mMoNb), NOJYYEHHHIM KaK ONMCAaHO B rnpuMepe 10, noBaBasgau kK
cmecu 1l:1 xnopodopm/mMeranosn (20 M) M CMeCh MNponyBaniy Ge3BOIHLEM
razoo0pasHbEM  XJOPMCTHM  BOAOPONOM, 3aTeM [IepeMemMBalM  Ipu
KOMHaTHOM TemnepaType B Tedenme 18 wuac. IlomyueHHoe TBReproe
BEeWeCTBO cobupanu ¢uIbTPOBaHMEM, NPOMBIBANM IU3TUIOBEM 3GMPOM M
CymwmnM B  BakyyMe C [OJIydeHMEeM TIuIpoxXJjopuia 6-aMuMHO-8~
UMKJIONEHTUN -2~ (S—munepasmH- 1 -uinMpminH-2 -uaaMmHo ) -8H-
mmpnno [2, 3-d] mmpuMuonH-7-0oHa B BMAE XEJTOT'O TBEpPAOT'O BemecTBa
(0,202 r, 100%). MC (APCI); M' +1: PaccumuraHo, 407,48, HanneHo,
407,4. AHam3 ana CiHpeNgO-1,25H,0-2HC1l: PaccumraHo: C, 50,46;
H, 6,02; N, 22,14, Cl (mounusni), 15,98; H,O, 4,58. Hadmeno: C,
50,25; H, 6,13; N, 22,32; Cl (uoHHmmt), 14,13; H,0, 4,49

[TPUMEP 12

T'nopoxjgopun 6-6poM-8-uuknoneHTun—-2-[5- ( (S) -1-MeTmn~1-

NVPPOJIMOMH -2 ~WJ1) IMPUANH-2 -uiaMmuHo ] -8H-nupuno [2, 3-d] nupuMmamH-T7-
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OHa

K GesBOOHOMY TOJYOJY (4 MJT) nobapisanm 5-(1-MeTun~
NMUPPOJVIONH—2 —UJ1) ~NTMPUOUH -2 -UJIaMUH (1,19 r, 6,7 MMOIJIb,
NoJlydeHHeM Kak ommcaHo B WO 01/70730) u 6-6poM-8-LUKIIONEHTUI-2~
MeTaHCynbduumn-8H-nmupuno [2, 3-d] nupuMuIoMH-7-0H (1,0 r, 2,81
MMOJIb) ¥ cCMechb HarpeBamu npu 105°C B Teuenme 1 wuyac. Cmech
oxJlaxganyu, OuIbTpoBaJyM, IMNPOMEBAJX TOJIYOJIOM UM IOUBTUIIOBEM 30UPOM
M CyumMJIm B BaKyyMe OO I[oJIydeHus TBeproro BemecrBa (0,256 1).
TBepnoe BewWeCTBO PAacTBOPANU B xJjopopopme (20 ma) m obpabarTHBaim
O0e3BOoOHBEIM Tas3000pas3HEM  XJIOPUCTHM  BOOOPOOOM C  I[OJIYUEHUEM
CMOJIMCTOTO ocagka. OoBaBineHue MeTaHoOJa (2 MJT) BEI'SHIBAJIO
pacTBOpeHue ocanka, u pacTBop nobasnsanm K BelcTpO
nepeMemyBaeMoMy IUITUIIOBOMY 3dUpy C nojaydeHMeMm 6eJioro ocalka.
TBepnoe BemecTBO cobupanm OGUIBTPOBaHMEM, I[POMEIBANIM OUSTUIIOBEM
s¢pupoM M CyumnaMm B BakKyyMe C IIOJy4YeHMEM TI'MIPOXJIopuaa 6—6pom—8—
uukyoneHTuN-2- [ 5- ( (R) ~1-MeTuin-1-nmuUpposiManH—-2-ui) ~-NUpUInH-2 -
uinamMmHo] -~8H-nupuno [2, 3~-d] mmpuMmnanu-7~oHa (0,30 1, 23%) B BUIE
Besloro TBepnoro semecTBa. MC (APCI); M' +1: PaccuuTaHo, 469,13,
HanmeHo, 469,1.

AHanus nna C22H25sBrNegO+ 0, 75H,0-1, 75HCL : PaccumuTaHo: c,
48,33; H, 5,20; N, 15,37, Cl (mowummir), 11,34; H,O, 2,47.
Hanpneno: C, 48,23; H, 5,29; N, 15,21; Cl (monHms1), 11,55; H,0,
3,81

IIPUMEP 13

6-BpoM-8-UMKJIOTE€KCUII~2 ~ (MMPUIMH—-2-UIaMuHo) ~8H-nupugo [2, 3-

d] nupuMmuaonH-7-0H

6-BpoM-8-UMKIOTeKCUII-2-MeTaHCYNbbMuMn-8H-nmpuno [2, 3-
d] nupmmmane-7-os (1,04 r, 2,81 wMMoNb) rnoaydanm crnocobom,
onucanHeM B WO 98/33798 u cMemmBammu C 2-aMMHONMpPUIOMHOM (2,5 T,
26,6 wmMosb). CMmech HarpeBasM 6e3 JoGaBJieHUMS pPAaCTBOPUTENS HO
92°C B TeueHmMe 4 uYac C [OJyYEHMEM OCAXIEHHOTO TBEPHOTO
BemecTBa. CMmech (¢uabTpoBasiM, KoI'a ee TeMIepaTypa HaxOoOWJach B
npenenax 24-60°C, M moOJiydeHHOE TBEpPHOE BEmECTBO I[TPOMHBAJIM
TOJIYOJIOM, 3aTeM XJopodopMOM U CymmMam B BaKyyMe C [OJIyYeHMeM
6-6poM-8-LUMKIOTreKCHI~-2~ (MMPUINH~2~UJIaMMHO ) -8H-nupuno [2, 3~

d) nupuMmuonH-7-0oHa B BuUIe XeJTOrO TBepaoro Bemecrtea (0,126 T,
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17%). MC (APCI); M' +1: Paccumrano, 401,27, Hamnmeno, 401,1.

Anam3 nna CigHi13BrNsO: Paccuurano: €, 54,01; H, 4,53; N, 17,50;

Br, 19,96. Hannpeno: C, 53,87; H, 4,52; N, 15,21; Br, 20,009.
[IPIMEP 14

6—-BpoM-8-uunknoneHTui-2-Merua-8H-nmupuno [2, 3-d] nupummonH-—"7—

OH: CoOeIVHEeHue C 6-MeTUJIHMKOTUMHAMMUIOOM

6-BpoM-8~UMKJIIONEeHTUI-2-Me TaHCYJIbduHuun-8H-nmupuao [2, 3~
d] nupuMmmuaouu-7-oH (1,09 p», 3,06 MMOJAB) U 6-aMUHOHMKOTMHAMUL
(2,51 r, 18 Mmmomnp) ofbemMHsNM B TOJyoJie (8 MJI) M HarpeBanM OO
100°C B TeyeHue 18 gac. CMech 3aTeM pazbaBusanm
ouMeTuncynedpokcunoM (8 M) u HarpeBanu no 120°C B TeueHue 2
yac. CMecCb =aTeM BHUMBANA B Bony (120 wmmn) n0pm OHCTpOM
nepemeuBaHum. [lHoGaBnanm IMITUIIOBEIMM B3oup M obOpaszoBaBleecHd
TBepOoe BewecTBO cobupanu O(uUIbLTPOBaHMEM. 3TO TBEpOOe BeWecTBO
[IPOMEIBAJIM TeruioN cMmechbl 1l:1 sTunauerar/TeTparuapodypaH M Cyumm
B BaKyyMe c [IoJIydeHueM 6-6poM-8-LMKIIONEeHTUI~2-MeTuiI-8H-
rupuno [2, 3-d] nupuMuauMH-7-0Ha B BMIOE XeJITOTO TBEPIOTO BeumecTBa
(0,233 r, 18%). MC (APCI); M' +1: Paccuurano, 429,06, HamneHo,
429,1. Anammz gmna CigH17BrNgO»:

[TPUMEP 15

6-BpoMm-8-uukaoneHTun-5-mMerun-2- (S-nunepusmH- 1 -unnupuanH-2 -

unammHo) —8H-nupuno [ 2, 3-d] nMpuMuanH=~7-0oH

6-BpoM-8-LUMKIIONEHTUN-2~-MeTaHCYJIbOUHUII-5-MeTH-8H-
nupuno (2, 3-d] nupummamu-7-on (0,2 1r, 0,54 MMOJB, TOJIyYeHHHIT B
coorBeTcTBMM C Illpumepom S5 WO 01/70741) u TperT-GYyTHMJIOBHIT 30Up
4- (6-aMMHONMMPUOMH=-3-UJ) -NunepasuH-l-kapboHoBoit kucaora (0,6 T,
2,16 MMmoub) oObemmHsaIM B ToJsyosie (3 M) u Harpesasu pmo 110°C B
TedyeHue HouM. Peakumio racunm poGaBJIeHMEM SHTAPHOTO AaHTUIpuIa
(0,2 1) n maBanM OXJIADMTLCA C NOJYYEHMEeM TBepIOTO BemecTBa. 3TO
TBEpOoe BewecTBO cycneHmouposanm B CHyCl, u  duneTpoBamm C
nojiyyeHmeMm  6Gejioro  TBEepIOI'O  BelecTBa. duneTpaT  NpPOMEBAJIM
HaCHIleHHEM BOOHEIM pacTBopoM BbukapboHaTa HaTpusda, 3aTeM
HaCHIWEeHHBM BOJOHEM pPacTBOPOM XJiopuOa HaTpus UM CYWWIM Han
6e3BOOHEIM cynsbaToM  MarHuA. HeounmeHHHN NpoOoyKT ouuiaIIm
XpoMaTorpadpuen Ha cuamnkaresne, BJOUDPY A CMecChbi 75%

sTUIaleTaTa:25% IekcaHa C [OJydYeHMeM TpeT-OyTUJIoBOTO Sdupa
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4-[6- (6-6poM-B8~LUMKJIONEHTNI-5-MeTun-7-0KCO~7, 8-

auruaoponupuno [ 2, 3-d] nupuMmnInH-2 -MJIaMMHO ) ~NMUMPUINH-3-1J1] -
nunepasyuH-1-kapBoHoBoi kucyoTe (0,04 r©, 13%). MC (APCI) M' +1:
PaccumTaHo, 584,19, HahmedHo, 584,1.

TpeT-6yTuyioBet 23dup 4-[6-(6-6poM-8-UMKIONEHTUN-5-MeTHI-7~
okco-7, §-aurnnpo-nmupuno (2, 3-d] nMpuMUIOVH-2-MUJIaMUHO ) ~NTUPUIONH- 3~
un)] -nunepasmH-l-kapboHoBOM KMCJIOTH (0,04 T, 0,07 MMOJIb )
cycnednuporanm B CH;Cl,; (10 Mn) m noBasagnau MeOH 08 NOAydYeHUS
pacTteopa (mo ~ 6 mn). JoBamnsanm 2 M pacTteop HCl B npocToM 3sdupe
(10 my) npu nepeMemMBaHMM. PeaKUMOHHYI0 CMeCh I[1€peMellMBaJM Mpu
KOMHaTHO TeMmnepartype B ofweM B TedyeHue 3 IOHelM, 3arTeM
pacTBOpUTENM YHNAJNAJAM BHIIApMBAHMEM IIPM [OHMXEHHOM OaBJIEHUM.
OcTaBmeecs TBepOoe BelleCTBO CYCHNeHOMPOBaJiM B IPOCTOM 3d¢upe u
¢unbTpoBaIM € rnojgydeHueM  6-06poM-8-UMKJIIONEeHTUI-5-MeTuia-2- (5-
NUNepnsmuH-1-unnupuionH-2-ujiamMmmuo) -8H-nupuno [2, 3-d] nupumMmanH-7-0H
B BMUIOE XKEJITOI'O TBEpPOOT'OC BellecCTBa, KOTOpOe CyWMJIM B BakyyMme I[Ipu
50°C. MC (APCI); M" +1: Paccumurano, 486,15, Hartmeno, 486,1.
AHamus3 s Cy3HpeN,OBr-2,64H,0-2,0HCl: PaccumraHo: C, 43,68; H,
5,55; N, 16,21, Cl (wmonHmmt), 11,72. HalimeHo: C, 44,08; H, 5,32;
N, 15,23, Cl (uouHmni), 11,65.

[NIPMMEP 16

8 -IlMkyoneHTUN-6~-prop-2-MeTaHCyabduHmI-8H-nupnno[2, 3-

d] nupuMmuanH-7-0oH

8 -llmkyoneHTun-6-prop-2~-meTmicynbdaumn-8H-nupuno (2, 3-
d} nupummmaubu-7-od (10,5 r, 37,9 MMoONb) UM 2-0eH30JCyNnbOOHUII-3-
benunoxkcasupuamH (11,8 v, 45,4 MMomNb) OOGBEOMHANM B IOUXJIOPMETAaHe
(120 M) u nepememmBadM [IpM KOMHATHOM TeMnepaType B TeueHue 18
yac. CmMmechb ynapuBammm 0o Macna, KpUCTAaJIM30BaNu ns
sTunaneTaTa/Iu3TUIOBOTO 3¢Mpa, OMALTPOBANAM M CYyWMIM B BaKyyMe C
rnojiydyeHneM B8-UMUKJIIONEHTUI-6-pTOop-2-MeTaHCyNbouHuI-8H-nupnoo [2, 3~
d]nupuMmiauH-7-oHa B Buze O6eJoro TBepmoro Bemectea (8,88 o,
79,6%). 'H AMP 8§ (400 Mru, CDCls) 8,94 (c, 1H), 7,25 (m, 1H),
6,06-5,99 (M, 1H), 2,98 (c, 3H), 2,28-2,21 (M, 2H), 2,18-2,12
(M, 2H), 2,02-1,94 (M, 2H), 1,74-1,67 (M, 2H).

IMPUMEP 17
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Tper-OyTHUnoBelt 3pup 4-[6- (8-UukimoneHTun—-6-prop-7-0kco-7, 8-

onrugponupuuo [ 2, 3-d] nMpuMMAOMH=-2-MJIaMMHO ) ~NUPUINH=-3-Mi] -

nunepasuH-1-kapOGoHOBOM KMCJOTH

8-lnkyoneHTun-6-prop-2-MeTaHcynbsduunn-8H-nmpuno [2, 3-
d] nmpummaouu-7-on (2,0 v, 6,77 MMOJNIbB, IOJIydeHHH B COOTBETCTBUMU
¢ TNpmmepoMm 16) u Tper-ByTuiyoBeit 3bup 4- (6-aMMHOOMPUAMH-3-UJ) -~
nunepasuH-l-kapBoHoBoM KUcJOTH (6,0 T, 21 MMOoJae) nHOBGaBAAIM K
TonyoJly (8 wi) m HarpeBasu no 98°C B Teuenume 18 uwac. Cmechb
puneTporasM, [IPOMLIBaJIM TOJTY OJIOM u TBEepIoe BEWeCTBO
CyCneHOMpOBa/IM B INSTUIJIOBOM 3dupe. CMecr OGUIBTPOBaNM M TBEpPIOe
BelleCTBO pacTBOpAIM B xJjopodopme, mnpoMHBanM 1H pacTBOPOM
JIMMOHHOM KMUCJIOTH, HACHIEHHBM COJIEBEM PpacTBOPOM M CYIMIAM Hamd
6e3BOIHBM CyJsibdaToOM MarHMA. HeOUMIWEHHH NOPOLYKT pacTuUpanu C
IN3TUJIOBEIM 30MPOM M CymmauM B BaKyyMe C [OJIyYeHMEeM TpeT-
By TUIIOBOTO sdupa 4-[6- (8-umknoneHTun-6-prop-7-okco-7, 8-
murunponupuno [2, 3-d] nMpuMmOMH-2 ~MJIaMUMHEO ) ~IUPUIONH=-3 -1 ] -
nunepasuH-1-kapOOHOBOM KMCJIOTH B Bune TBepOoro semecrtBa (0,88
r, 25%). MC (APCI) M' +1: Paccumrano, 510,3, Hammeno 510, 2.

[TPUMEP 18

Tunpoxyopun 8-lukgoneHTun-6~pTop-2- (5-nunepasmu-1-uja-

NUPUANH-2-1jaMmHo ) ~8H-nupuno [2, 3-d] nupuMmanH—-7-0Ha

TpeT~OyTunoBuit 3d¢up 4-[6- (8-umkiaoneHrusi-6-prop-7-oxkco-7, 8-
murnnponmpnno (2, 3-d] nupuMuoMH-2 -MIIaMUHO ) ~MTUPUIOMH—-3 -1 ] -
nmnepasmi-1l-kapBoHOBOM KUCJIOTH (0,195 r, 0,38 MMOJE) ,
MOJIydYEeHHH! KakK OMucaHo B mnpmMepe 17, pacTeopanM B cMmecu 1:1
xynopodpopMm/MeTaHon (8 M), nponyBanu Ge3BOOHBM rasoobpas3HbM
XJOPUMCTEM BONOPOIOM M [epeMemuBalaM B TedeHue 2,5 wuvac npwu
KOMHATHOM TeMmneparype. K cMmecu moGaBiasm IOMsTWIIOBEM 2bup (15
MJI) C MOJIy4eHMeM OCanKa, KOTOPHI1 GMILTPOBAaJM, MNPOMEBAJM NPOCTHM
s¢MpoM ¥ CcymMusmM B BaKyyMe C  IOJyYeHMEM  TIUIOPOXJopuIa
8 ~uMKJIONeHTMA~6-dTOop-2- (5~MunepasmH-1-MI-NUPUOMH-2 -MIIaMMUHO ) —8H~
mpnno [2, 3-dj nupuMmMOMH-7-0Ha B BUIAE XeJITOTO TBEepOOoI'0 BeluecTBa
(0,177 », 88%). MC (APCI); M" +1: PaccumraHo, 410,46, Haitneno,
410,3. AxHammz gma Cy;HyN;0-1,0H;0:2,0HCl: PaccuuraHo: C, 50,73;
H, 5,75; N, 19,46, Cl (monunmmt), 13,77; H,O0, 1,41. Hammeno: C,
50,41; H, 5,64; N, 19,59; Cl (uoHummt), 14,16; H,O, 3,60.
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[NIPMMEP 19

TpeT-06yTUJIOBHMA 3dup 4-[6- (B~UMKIONEHTUI-6-MeTUJI- 7—OKCO—

7, 8-nuruaponmpuno [2, 3~d] nupuMMIMH=-2 -UJIAMUHO ) ~MUPUANH=-3-UJ1] —

nurnepasmnH-1-kapBOHOBOM KUCIIOTH

8-UuKyoneHTUNI-6-MeTHII~2 ~MeTaHCybbMHMI-8H-nupuno (2, 3-
d] nupuMmuaouH-7-0H (1,0 =, 3,43 MMONB) nobaBJjsiIM kK TpeT-
SyTunoBoMy 3¢upy 4-(6-aMMHOMMPUIMH-3~MJI) -OMNepas3nH-1-KapBoOHOBOI
kucjyiorel (1,91 r, 6,86 MMone) B Toayose (5 mu). CMeck Harpepaau
mo 100°C B TeueHme 18 uac, 3aTeM o6paBaTHBaIM OMSTUIIOBEM 3OMPOM
C noJiydeHmeM ocapmka. 3TOT ocalok cobupanu (uiabTpoBaHMEM, 3aTeM
CyumMau B BaKyyMmMe C TInojiydeHueM Tper-OyTunoBoroc sbupa 4-[6-(8-
LUMKJIOTIEHTUII-6-MeTuj-7-okco-7, 8-nurunponvpuno [2, 3-d] nupuMmuanH-2 -
UJIAMMHO ) —~NUPUIMH-3-UJ1] -nunepasrH-1-kapOOHOBOM KUCJIOTH B BuUIe
XKeJITOro  TBEepIoro BelecTBa (0,411 1r). MC (APCI) M"Y +1:
PaccuuraHo, 506,28, HanmeHo 506,2.

MNPUMEP 20

T'vaopoxgopui 8-UMKJIONEHTUN-6-MeTua-2 (5-nunepasmuH-1-ui-

NUpPMINH-2-uaaMuHo) =8H-nupuno [ 2, 3-d] nupuMmanH-7-oHa

Tper-6yTunoBeit  3bup 4-[6- (8~-UMKJIOIIEHTUI-6-MEeTUII-T-0OKCO—
7,8—nmrmnpo—nmpmno[2,3—d]nnpmmmnmu—2—mnaMMHo)-nmpmnmn—B—mn]-
nurnepasuH-1-kapBoHOBOM KM CJIOTH (0,411 r, 0,813 MMOJIb ) ,
MOJlyYeHHH Kak OmMcaHo B mpumepe 19, pacreopamm B 1:1 cMecu
MeTaHon/xnopOQOpM, nponyeany Oe3BOOHBM TI'a3000pasHEM XJIOPMCTEM
BOIOOPOIOM, nepeMemMBanM B TedeHMe 2 yYaC 0OpM  KOMHATHOM
TeMmnepaTrype u nOpu nobaBieHMM ~IOMITMIIOBOTO 3dupa nOoJayydasm
OcaxmeHue TBepOoTro BemecTBa. CycneH3uo O(uIbLTpOBanNM M OCTaTOK
Cyumny B BakKyyMe C [OJIydeHMEeM THUIPOXJIOpMOa 8-LUUKJIIONEeHTU-6-
MeTun-2- (S-nunepasmH-1-uia-nupuinuH-2-miaMmio) —8H-nupuno [ 2, 3-
d] nupuMmMIuH-7-0Ha B BMIOE XeJTOTO TBeplnoro BemecTtsa (0,393 r).
(APCI); M" +1: Paccuurano, 406,50, HanpgeHo, 406,2. AHaau3 nOnd
C22H27N70-2,85H,0+2,2HC1: PaccumraHo: C, 49,20; H, 6,55; N,
18,26, Cl1 (moHmHmmt), 14,52; H,O, 9,56 Hamnmeno: C, 49,43; H,
6,32; N, 17,87; Cl1 (mouuwmmt), 14,38 ; H,O0, 7,35

NPMMEP 21

TpeT-0yTUJIOBEM  30UpP 4-[6- (8-uMKIONEHTUN-6~-U306yTOKCU-T~

okco-7, 8-ourmuapo-nmpuno [2, 3-d] nupuMmMaOMH-2-UJIAMMHO ) TMPUINH=-3—
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U] -nunepasuH-1-kapOoOHOBOW KMCJOTH

60% TI'mopuao HaTpusa B Macie (0,182 r, 4,4 MMOJB) MPOMEIBAJM
rexkcaHoM M gpobaBisaau K 2-MeTun-l-nponaHosty (10 mm). 3Ta cMecsh
BypHo BrOensasla ras u o6pas3OBhHBaja pPacTBOP. Kl NOoJIy4YeHHOMY
pacTBopy OoGaBJjAM TpeT-OyTUIOBHM 2¢mp 4-[6- (8-UUKIONEHTUI-6-
drop-T7-okco-7, 8-gurugponupuno [2, 3-d] nMpUMNUINH-2 ~NJIAMUHO ) —
NMPUIVH-3-ui] -nunepasmH-1l-kapOboHoBoyt kucnora (0,225 o, 0,44
MMOJIb, [IOJIYYeHHEIM KaK OnucaHo B npuMmepe 17) M CMeCb HarpeBau
npu 95°C B TeueHue 72 uyac. PacTBOPUTENM BHNApMBaIM M OCTaTOK
pacTBOpANM B IOUMITUIOBOM 3dupe, 3arTeM oQuiabTpoBamM. OUILTPAT
ynapusaJu c noJsiydeHueM TpeT-0yTHUIOBOTO sdpupa 4-[6-(8~
LMKJIONEHTUII-6- 1308y ToKCU~T7-0kco-7, 8~aurngponupuno [2, 3-
d] nMpUMMANH—-2 -MJIaMUHO ) —-MUPUAMH-3-MJ1] —nunepasmH-1-KapBoHOBOIT
KMNCJIOTH B BUAE KpPUCTaJUIMYECKOTo TBepnoro Bemectea (0,092 o,
37%). MC (APCI) M' +1: PaccumraHo, 564,3, HaitmeHno 564, 3.

IIPUMEP 22

TuapoxJyopni 8-uMknoneHTUN-6-n306yrorcu-2~ (5-nunepasymH-1-

WINUPUIONH=-2-1jaMmHo) —8H-nupuno [ 2, 3-d] nupuMmunomH-7-0oHa

TpeT-6yTUIOBRIA 3dbup 4-[6- (8-UMKJIONEHTUN-6-N308yTOKCU~T—
okco-7, 8—murnaponupuno [2, 3-d] nupMMUIONH—-2-UIJIaMUHO ) ~[IUPUINH-3—
wi] ~-nurepasmuH-l-kapboHoBoir kucaoTw (0,067 1, 0,119 w™Mousb)
pacreopsanmmu B xJjopodpopme (5 wi), oxnaxmanm no 0°C. [oJsydeHHEI1
pacTeop nponyBasy Oe3BOOHEM TI'a3000pasHEM XJIOPUCTHM BOLOPOOOM M
3aKkynopuBanum Ha 3 yac. K cMmecu poGaBinamM IOUSTUIIOBEIL 3dup C
NoJIyyeHeM OCalika, KOTOPHM OTPMIILTPOBHBAJM M CYWUJIM B BakyyMe C
[oJiydeHUeM rugpoxijopuna 8-UMKIONEeHTUI~6-U306yTOKCHU-2 - (5-
nunepasmH-1-MInMpuanMH-2-unaMmMHo) —~8H-nupuno [ 2, 3-d] nupummaonH-"7-
OHa B Bume TBepmoro BemecTtsa (0,056 T). MC (APCI); M* +1:
Paccuurano, 464,5, HanpmeHo, 464,3. AHanus s
C2sH33N70,+1,0H,0+-2,0HCl: PaccumurasHo: C, 54,15; H, 6,72; N,
17,68, Cl (momnummt), 12,78; H,O, 3,25. Hammeno: C, 54,18; H,
6,98; N, 17,51; Cl (mouHmm1), 12,15; H,0, 2,60.

[NPMMEP 23

TpeT-6yTujoBeit 2bup 4-[6-(6-06eH31-8-UUKIIONEeHTNUII-7~0KCO—

7, 8-murnnponupuno [2, 3-d] nMpuMMIOMH-2-MJIAMUHO ) —~IMPUIMH~3-1J1] —

nunepasuy-1-xkapOGOHOBOM KUCJIOTH
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6-BeH3un-8 -UMKIONEeHTUII-2 -MeTaHcynbduumn-8H-nupuno (2, 3-
d] nupmMmmauu-7-o1 (0,64 v, 1,74 MMomp) M TpeT-OyTuUnoBml 230up 4-
(6-aMmHONMPMOMH-3-uJ) —-nunepasuH-l-kapBoHosor kucaora (0,87 r,
2,96 mMone) B Tonyone (10 mn) HarpeBamu no 95°C B TeueHue 28
yac. PeakKUMOHHOMN cMecH DaBanau OXJIaIUTbCH, 3aTeM
xopMarTorpad¢mpoBasm Ha CuaMkKarese C MCNOJb30BaHMEM I'padMeHTa OT
20 nmo 50% »sTunaueraTa B rekcaHe. Colepxamyme IMNpoOyKT ¢pakuun
ylapmMpaljM M OCTaATOK pacTUMpalmM C aUueTOHUTPUJIIOM C NoJydeHueMm
TBEpOOI'O BelecTBa. 3TO TBepOoe BelecTBO cobupanu O¢OuibLTpoBaHMEM
M CyuMJM B BakyyMe C NoJjiydeHueM TpeT-0yTuinoBoro sdémupa 4-[6- (6~
feH3UI-8 -UMKJIONeHTHUII~-7-0KCco-7, 8~aurmuaopo~nvpuio [ 2, 3—-d] nupuMmmanuH-
2-UJIaMMHO ) ~IMPUIAMH-3-mJ1] -nunepasuH-1l-kapboHoBon kucnotu (0,201
r, 19,8%). MC (APCI) M' +1: Paccumrano, 582,31, HammeHo, 582,3.

NNIPMMEP 24

T'nopoxnopun 6-0eH3MUII-8 -~UUKIIONEeHTHUI~2~ ( S—nunepa3mH—1-uj-

nupuoMH-2-muyaMmmHo ) -8H-nupuno {2, 3-d] nupummauH—-7-0Ha

Tper-OyTuyoBeit 3¢0up 4-[6- (6-6eH3UN-8-LUMKJIIONEHTUJI-7—0KCO-
7, 8-gurnoponupuno [2, 3-d] nMpUMMIONH-2 -MAaMUHO ) ~IMPUONH-3-UJI] -
nurnepasuH-l-kap6oHoson kuciaore (0,21 r, 0,36 MMOJB), NOJYyYEeHHHN’
Kak ONUCaHO B npuMepe 23, pacTBopAaIn B cMecu 1:1
xJlopopopMm/MeTaHon (15 wn), npomyBanum Oe3BOOHBM T'a3000pas3HBIM
XJIOPUMCTEM BOIOPONOM M 3akynopmusanamM Ha 3 uyac. CMecCh BBUIMBAIM B
IV3TWJIOBhIA adup (50 mm) c [IOJIyueHueM ocagka, KOTOPHRIN
punbpTpoBanmM M CymmiaM B BaKyyMe C IOJydYeHMeM TIMIOpoxJjopuiaa
6-0eH3U~-8~LUUKIIONeHTWI-2~ (5—nunepasmH- 1 -MINUpMIONH—-2-UJIaMUHO) —
8H-mupupo[2, 3-d] nupuMuouH—-7-oHa (0,162 T). AHaaus Ins
C,gH31N52°'1, 5H,0+1,5HCl: PaccumTaHo: C, 57,26; H, 6,09; N, 16,69,
Cl (wmounmmt), 9,05; H,0, 4,60. Hamnpmeno: C, 57,95; H, 6,23; N,
16,80; Cl (moHHmm1), 9,87; H;0, 4,59.

NNPUMEP 25

6-BEpoMMme TuJI-B-LMKIONEeHTUII-2-Me TuiACynbdauun-8H-nupuno (2, 3-

d] nupuMnIouH-7-0H

8 -lMKJIONeHTUN~6-MeTUJI-2-MeTWJICyNbbanun-8H-nupuno [2, 3-
d] nupummamH-7-od (3,5 r, 12,7 mMonp) u N-OpoMmMcykumuHmmmn (2,6 r,
14,6 w™Monp) B TeTpaxiiopuie yraepoma (100 wmm) nonBepranm

BO3IENCTBUIO ynb'rpatpmone'roaor'o ceeTa, OaBasda TeMaepartype IJOCTUUDL
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45°C B TeueHme 3 yac. CMech GUIBLTPOBAJM, MPOMHBAaIM pa36aBJleHHHM
pacTBOPOM CyJibOMTa HaTpUs, BaTeM HACHIUEHHHM COJIEBHM PAaCTBOPOM U
cymwmsM Han ©Ge3BOOHEM CyabbaToM MarHua. HeouumleHHBN NOpOoOyKT
xopMaTorpadmpoBam Ha cunukarene, BIOUPY S CMEChI0 1:1

aTUJaueTaT:reKkcaH C  nojaydeHueMm  6-6poMMeTUIN-8-UMKJIONEeHTUJ-2-

MeTuncynbdanun-8H-nupnuno [2, 3-d] nupuMmuanH-7-0oHa B BUIE
KpUCTaJJM4YeCKOTO TBepnorco Beumecrsa (1,46 r, Brxonm 32%), T.moua.
103-105°C.

MMPUMEP 26

8 -LIMKJIONEeHTUJI-2 -MeTUJICYJIbdaHMJI-7-0kCco-7, 8 - nurnapo-

nupuno [2, 3-d] nMpuMUIOMH-6-UIIME TUJIOBE 30UP YKCYCHOM KUCJIOTH

6-BpoMMe THJI-8 ~LUUMKIIONEHTUN~2 ~-MeETWIICY b baunun-8H-nupnuo [2, 3~
d]lnupnvmousa-7-od (1,33 1, 3,75 MMOJB), TONYyYeHHBII Kak OIMCAHO B
npuMmepe 25, u auerar cepebpa (1,03 r, 6,2 mMMmonb) noBGaBaAIM K
JIeOSIHOM YKCycCHOM kuciiore (10 miu) u Harpesasmm mo 110°C B reueHue
5 wac. PacTBopuTesiM BaTEM BHIIAPUBANMM [IPM MNOHMKEHHOM HOaBJIE€HMM U
[OJIYYE€HHHI OCTaTOK CYCHEeHIMpPOBalM B 3TUjaueTaTe U OuIbTpoBasu.
[TosryyeHHOE TBEeproe BEIUeCTBO repeKpUCTaJIM30BHBAIN us

aTMaLeTaTa C IoJIydyeHueM B8-LUMKJIIONeHTHII-2-MeTUJICYJIbdaHuII-7~0KCOo-

7, 8-ourunopo-nupuno [ 2, 3-d] nMpUMMMINH=-6-MJIME TUJIOBOT'O sdpupa
YKCYCHOM KMCJIOTH B BuAe TBepmnoro BemecteBa (0,89 r, 71%). MC
(APCI) M' +1; PaccuuraHo 334,11, Haitmeno 334,2.

NPUMEP 27

8-IMKIJIONEeHTUI-2-MeTaHCY b duHUI-7-0okco-7, 8-

ourmgponupunao [ 2, 3-d] nMpUMMIOMH-6~UJIME TUJIOBhI 30up YKCYCHOM

KMCJIOTH
8-lIMknoneHTUI-2-MeTUICyJibbaumuia-7-okco-7, 8-

auruaponupuno (2, 3-d] nMpUMMIONH- 6 -MJIME TUJIO BEIA s¢up YKCYCHOM
kucjaore (0,85 r, 2,55 MMosB), MNOJIYYEeHHBI KakK OIMCAHO B IIpuMepe
26, n 2-BeH3oJycynbboHUN-3-peHmnokcazmpuovH (0,8 r, 3,06 MMomb)
cMeuwMBaIM B IOuxjopMeTaHe (20 MJI) M nepeMemmMBaiM MNpyM KOMHATHOM
TeMnepatype B TeudeHuMe 5 wyac. K noayuenHoMt cMmecu pobasisnau
OMDTUJIOBHM 2PMp C  noJlydeHMeM  TBepOoro  ocalka, KOTOPHIA
OTOMNLTPOBHBAIM M CyWWMJIM B BaKyyMe C MOJIydYeHMeM B-LUKJIONEeHTUII-
2-MeTaHcynbduHMI-7-orkco-7, 8-gurmgponupuno [ 2, 3-d] nMpUMUMIONH- 6~

NIMETUIIOBOTO 3¢Mpa YKCYCHOM KMCJIOTH B BHMIOE TBepOOoTro BelleCTBa
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(0,81 r,(91%). MC (APCI) M"' +1; PaccumraHo 350,41, HaltneHo
350,2.
MMPUMEP 28

TpeT-OyTWJIOBHI 3¢up 4-[6- (6-alLeToKCUMEeTUII-8 - UMKIONEHTHUI- 7 -

okco-7, 8-mmrunponupuno [2, 3-d] nMpuMMIOMH-2-1UJIaMUHO ) ~IUPMIONH-3—

wi] -nunepasyH—-1-kKapOOHOBOW KUCJIOTH

8-lMKJIONEeHTNUN-2-MeTaHCYyJabdMHMI-7-0kCco~7, 8-guruaopo-
nupuno [ 2, 3-d] nupMmamH-6-nJIME TUIIOBEIT cYinZye) YKCYCHOM KMCJIOTH
(0,80 r, 2,29 MMONB), NOJNYYEHHEIM KaK ONMCaHO B IpuMmepe 27, u
TpeT-0yTUINORLDA 3dpup 4~ (6-aMMHONMUPUIOMH-3-UJI) ~NUNepasuH-1-
kapboHoBom kucaora (1,17 v, 4,20 mMoinb) mobaBiasnIM K ToJayoay (8
MJI) U HarpeBamu mno 96°C B TeueHMe 6 yac. PeakUMOHHOI CMecHu
JaBaJM OXJIaIMTbCHA, SaTeM QUJIBTPOBAIM U OCTaTOK IIPOMEIBAJIM
ToJiyosioM. [lonyueHHOE TBeploe REemeCTBO CYWMIM B BakKyyMe, 3aTeM
NepeKpuCcTaJNIM30BHBAaIM U3 CMeCuM XJIOopodopM/OUBTUIIOBEM 3dMp C
noJiydeHyem TPeT-0yTUIIOBOTO sbupa 4-[6- (6-aueTOKCUMETUII-8~
UMKJIONeHTUN-7-0kCco~7, 8-gurmnaoponupmnao [ 2, 3-d] nupuMuaonH-2 -
MJIaMMHO ) ~NMUPUIAVH-3-UJ1] —-nNunepasmnH-1-kapOOHOBOM KUCJOTH B BuIe
TBepnoro BemectBa (0,213 rp, 16,5%). MC (APCI) M' +1;
PaccumraHo, 564,2, HahpeHo, 564, 3.

[MPMMEP 29

Tunpoxaopun  8-LUUKIONEHTUNI~-6-TUIPOKCUMETUI-2~ (5-nunepasuH-—

1l-unnupmaonH-2-unammuHo) -8H-nupuno [ 2, 3-d] nupyMnaouH-7-0Ha

TpeT-OyTuinoBuit 3¢up 4-[6-(6-aueToKCUMETUII-8-UUKIIONEHTUI-7 -
okco~7, 8—murnaponupnuno [2, 3-d] nMpuUMMIONH-2 -MJIaMMUHO ) ~[IMPUIOMH=-3 -
mi) -nunepasmH-1-KapBoHOBON  KUCJIOTH (0,21 o, 0,36 wMMoONB),
NOJIydYeHHHI Kak OrfyucaHo B npuMmepe 28, pacTBopaAaM B cMmecum 1:1
xXJopodpopM:MeTaHOJ (8 i) M pacTBop npoayeasinm Oe3BOIHBM
rasoo0pasHeM XJIOPUCTEM BOIOPOMIOM, 3aTeM OCTaBJIAM o8
rlepeMeulMBaHMA B TeuweHMe 3 dYacC TIpM KOMHATHOM TeMIepaType.
NosyyeHHyl cMech nOoB8aBJIANM K IUMS3TUIOBOMy 3dmupy (50 wMn) ¢
rnoJlydyeHMeM TBepIoIr'0 BemecTBa, KoTopoe cobupanam oGuibTpoBaHueEM,
NMPOMEIBAJIM  IM3TUJIOBEIM  3OUPOM, 3aTeM CyumMiIM B 2 BakyyMe C
roJlydeHueM TUIpoxJopuia 8 -UMKIONEHTUJ- 6~ ImMIpoOKCUMMe TUNI-2~ (5-
nuriepasuH-1-uia-nmMpuamnH-2-unammHo) -8H-nupnno [2, 3-d ] nupuMmuInH-7-

oHa B Bume TBeprmoro Bemectsa (0,17 r, 93%). MC (APCI); M' +1:
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Paccumrano, 422,5, HammeHo, 422,2. AHanmus3 njs
C22H7N702+1, 0H20+-2,0HC1l: PaccumuraHo: C, 51,56; H, 6,10; N,
19,13, Cl1 (wouHwmnt), 13,84; H0, 3,51. HakmeHo: C, 51,13: H,
5,95; N, 19,05; C1 (mounmmi), 13,70; HO, 0,67.

[MPUMEP 30

STUNOBR apup 2-[5- (4-TpeT-6yTOKCHUKaAPOOHMUII-NIMUNEepasnuH—1—-

1) —“MIMPUIOMH~2-MJIaMUHO ] =8 —-UMKJIONEeHTUN-5-MeTuI-7-0oKCco-7, 8-

oruaponupuno [ 2, 3-d] nupyMmuIOnE-6-KapOOHOBOM KUCJIOTH

CMmecCh 6-6poM—-8-UUKJIONEeHTUN-5-MeTun-2 -Me TuiCybdanmna-8H-
nupuno [2, 3-d] nupumMmanH-7-oHa (442 mr, 1,25 MMOJb, I[OJIyYEeHHHI! B
coorBeTCcTBMM C I[Ilpumepom 9 WO 01/70741), Pd(OAc), (312 mr, 1,4
MMOJIB ) , Buc (nnpenunpocodmy) nponaHa (400 wMpr, 0,97 wMMOJb) u
N, N-ouusonponunasrmiammHa (1,1 f, 8,87 MMmone) B EtOH (20 wMn)
nepeMemMBanM NnpM nasieHuMu CO ~600 ¢/moitm® u HarpeBasm mo 100°C
B TeudeHuMe 16 uyac. [loydeHHHN TakuM o6pPasOM pPacTBOP GUILTPOBAJM
M UIbTPAT KOHUEHTPUPOBAJM IPM [IOHMKEHHOM HaBJIEHUU C [IOJIyYeHUEM
OpPaHXeBOT'O Macnaa, KOTOpoOe oYMIAJIU XpoMmaTorpadpuen (20%
3TMJIALEeTAT/IeKCaH) C MOJIyYeHUeM 3TMIJIOBOTO 30Mpa B-LMKIOMNEHTUII-
S-MeTwiI-2-MeTUICynbbaumun-T-okco-7, 8-gurmuoponupuno [ 2, 3-

d] mMpuMuIOMH-6-KapOOHOBOM KMCJOTH B Buae Macia (138 Mr, BexOXn
36%). M' +1: PaccumraHo. 348,4, HaitmeHo, 348,2.

STUNOBHM adup 8 -uMroneHTUNI - 5~MeTHUII-2 -Me TUJICYJIbbaHuI-7 -
okco-7, 8-murunponupuino [2, 3-d] nMprMnIonH- 6-kapGOHOBOM KMCJIOTH
(138 mr, 0,40 mMmonb) pacTBopsim B CHpCl, (6 Mi) M noBaBisau 2-
GeH3o5Ccy b QOHMI~3-beHUTOKCASUPUONH (155 MD, 0,6 MMOJIB ) .
PeaxkuMOHHYI CMeCb NepeMemuBanM NpM KOMHATHONM TeMnepaType B
TeyeHmMe 18 wuyac, 3arTeM pacTBOPUTENb YHANANM [PU NOHMKESHHOM
DaBJIeHMM M OCTaBUMMCA OCTATOK ouMladM npenapaTtuBHoir TCX (50%
sTMnaueTaT/rexkcaH). Bojee nonApHyo, coAepXamyl MNPOOYKT OpaKLMio
sxkcTparmpoBanu B CHzCl; M pacTBOpMTEsIb BHMNAPUBANIM C [IOJIyUeHMEM
3TUJIOBOTO 3dMpa 8-UMKJIONEHTUN~2~MeTaHCYJbOUHUI-5~MeTHusI-7-0KCo-
7, 8-nurunopormpuno [2, 3-d] mMpuMUIONH~6-KapOOHOBOI KUCJOTH B BUIe
6enoro TBepmoro BemecTBa (110 Mr, 75,7%). M' +1: Paccumrano.
364,4, HanmeHo 364,2.

PactBOop 2TUnOBOrC 9SbMpa 8-UMKIIONEHTUIN-2-MeTaHCYJbPUMHMI~5-

MeTun-7-okco-7, 8-aurugponupmno [2, 3~d] nupuMunmMH-6-kapBOHOBOM
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kucjaorel (110 wMmr, 0,30 wMmvone) u Tper-6yTHUNOBOTO 23dupa 4-(6-
aMMHONIUMPUINH-3-1J) ~nunepasmi-l-kapboHoBoi kucnote (310 mMmr, 1,1
MMOJIb) B ToOJIyoJie Harpemasu npu 100°C B Teuenume 10 wac u 3arTeMm
OXJIaxdany OO KOMHATHOM TeMnepaTyph. K peakUMOHHOM  CMecHu
noB0aBJIANIM IOUSTUIIOBBIM 30MP M noJgydanaM ocaxIneHue IMponyKTa. IToT
ocanok cobupanu O(uIIBTPOBaAHMEM M CYWLMJIM C I[OJydeHMeM STUJIOBOI'O
sdpupa 2-[5-(4-Tper-ByTOoKCUKapOOHUINUIIEPASUH—1-1JT) ~-NUPUIONH-2~
MIaMMHO] -8 -uMKJIOoNeHTUN-5-MeTun—-7-okco~7, 8-ournaoponupuuno [2, 3-

d] nupuMMaOMH-6-KapOOHOBOM KMCJIOTH (50 MT, 29%) . M +1:
Paccumrarno. 578, 3, Halnpneno 578,4.

NPUMEP 31

STUIOBHN 30Up 8-uUKKIONEeHTUI-5S5-MeTui-7-0Kkco-2- {5-nunepasmH-

1-uanmpuamH-2-ujamMmHo) =7, B—ourmaponupuno [ 2, 3-d] nupuMuonH—-6-

KapBOHOBOM KUCJIOTH, TUIPOXJIOPULI

BeasonmHul rasoobpasnuir HCl1l BapSoTupoBalsim uepe3 a pacTBOP
3TUJIOBOT'O sdupa 2-[5-(4-Tper-ByToKkcuKapboHUNINMNIepasmHi-1-ummn) -
MUMPUONH-2 ~UJIaMUHO ] -8 ~UuKJONneHTun-5-MeTuii-7-okco-7, 8-
aurunponupuno [ 2, 3—-d] nupuMmaomH-6-kKapBoHOBOM KM CJIOTH (50 MT,
0,086 MMONb, IIONYYEHHHIM Kak onucaHo B npumepe 30) B CH,Cl,/EtOH
NpM KOMHAaTHOM TeMIepaType M pPeaKUMOHHYI® CMeChb I[epeMeumBajmM B
TedeHue 24 yac. K peakUUOHHON cMecu HNoOaBJIAIM IUSTUJIOBEHM 3dup u
noJjiydyajiM ocaxIeHMe TBEepIOrO BEleCTBa, KOTOPOEe BHIOSIANM M CyUUIn
C HosyueHueM TuIpoxJjopuia 3STUMIJIIOBOTO 2dupa B-LUMKIONEHTUII-5-
MeTui-/7-okco-2- (S-nmunepasmuH-1-uanupuamH—-2-mjaMmHo) -7, 8—ourmunpo-
nupunoo [253-d] nupuMMINH-6-KapOOHOBOM = KUCJIOTEL B BUIEe  XKEJITOTO
TBepOoro BemecrtBa (12 Mmp, 29%). wr.nom. 216-218°C. M'+1l:.
PaccumraHo. 478,6, HanpmeHo 478,1. B3XX, Bpemsa ynepxuBaHusa: 5,77
MUH.

[IPUMEP 32

Tper-6yTunoBuit  3dup 4-[6-(6-auerTmy—-8~UMKJIONEHTUII-7—-0KCO-

7, 8-murngponupuno [ 2, 3-d] nupuMmanH-2-MJIaMMHO) —NMPUIONH-3—

uianunepasmH-1-KapOoHOBOM KMCJIOTH

Teuby T (1-3TOKCUBUHNUII) OJIOBO (0,39 MJI, 1,15 MMOJIb )
nobaeaaAnM kK = cMecu  Tper-6yrunosBoro  3dupa 4-[6-(6-6pomM-8-
LUUKJIONeHTUI-7-okco-7) 8—aurunpo-nmpuno [ 2, 3-d] nupuMmuonH-2-—

MIAMMHO) —MIMPUIOUH-3-UJ1] —-nIunepasmi-l-kapboHoson kucnoT (440 wMr,
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0,77 MMOJIL ) , MOJIYYeHHOT O Kak OnNMCaHo B npumMmepe 2, n
TeTpakuc (TpudpeHundpochdun) nannagmusa (0) (88 w™mr, 0,077 wMMONBL) B
Tosiyosie (5 mi). PeakUMOHHYIO cMechb HarpeBanu npm 110°C B TeueHue
1 uwac, 3aTeM oxJlaxnajM OO KOMHAaTHOM TeMmriepaTyph. O6pasoBaHHOE
TBEepnoe BelWecTBO cobupanu O(UILTPOBAHUMEM M I[IPOMBIBAJIM TOJIYOJIOM,
3aTeM CyuuJIu C NoJiydeHueM TpeT-0yTuijioporo sdupa 4-[6-(6-aueTmi-
8-umkynoneHTun-7-okco-7, 8-gurunopo-nupuno [ 2, 3-d] nupMuIaOmMH-2 -
MJIaMUHO ) ~MUPUIANH-3-UJ1] ~nurnepasmH-1-kapOoHOBOM KMCJIOTHI. M*+1:
PaccuuraHo. 534, 6, HanhneHo 534,2.
[IPUMEP 33

- I'mapoxJiopun 6-aueTun-8-uMKIONeHTUNI-2- (5—-nunepas3mH-1-muia-

nupuanH-2-unammHo) 8H-nupuno [2, 3-d] nupuMmnaomuH-7—-oHa

BesponHelt rasoofpasHelt HCl1 6GapGorupoBanm Yepes3 pacTBOP
TpeT-OyTHUNIoBOTO 3dupa 4-{6- (6-aueTun-8-UMKIONEHTUI~7~0KCco~-7, 8-
auruagponupuno (2, 3-d] nupuMuIOnH—-2~MUJIaMMHO ) ~IIMPUOMH-3-1] -
nunepasuH-l-kapboHoBol kucinoTe (398 Mr, 0,74 MMOJb, NONYYEHHHI
kak omucaHo B Ilpummepe 32), B MeOH/CH,Cl, (10 mn/10 wmn) npw
KOMHATHOW TeMnepaTyp B TedeHuMe ~ OSMuH. PeakKUMOHHYI CMecCh
riepeMeliMBajM B TedeHMe HO4YM M 3aTeM pacTBOPUTENb yIOajfasiM IpuU
NOHMXEHHOM JHaBJieHun. OcTaBlleeCca TBepOoe BEWECTBO pacTHUpalM C
TOpAYMM STUJaueTaTOM UM CYHWMAIM C [OOJIydeHMeM TI'MIOpoXJopuaa
6-alueTui1- 8- UMKJIIONEeHTUN -2~ ( 5-nurnepasmH-1-nInNMpuIonH-2-uJjIaMUHO ) —
8H-nupuno [2, 3-d] nupmmuanH-7-oHa (329 mr, 76%). Tv.na. > 300 °C.
AHan. PaccuumraHo ans Cp3Hy7N-0,-4,25HC1l: C, 46,%4; H, 5,35; N,
16,66. Hanmneno: C, 46,77; H, 5,33; N, 16,30. M'+1: PaccuuraHo:
434,2, HanneHo 434,2.

[MPUMEP 34

Tper-OyTunoeet  3¢up 4-[6-(6-O6poM-8-LUuKIONEeHTUN-5-MeTnn-7-

okco-7, 8-—nuruaponupuno (2, 3-d] nMpUMMMIOMH-2-UIJIAMUHO ) MMPUIONH=3-MJ] -

nunepasuH-1-kapBOHOBON KUCJIOTEH.

CycneHzuio 6-6pOoM—8-LIMKJIIONIEHTUII-2-MeTaHCYJIb QUHNUIT— 5 -MeTrI—-
8H-nupuno [2, 3-d] nupuMuanH-7-0Ha (10,00 r, . 0,027 MOJIb,
rNOJIy4deHHOT'O Kak OmnmucaHo B npuMepe 6 WO 01/707041, BKJIIOUEHHOTO B
JaHHYKO 3aAaBKy nocpencTsoM cceuiku) u 10,37 r (0,0373 Momnb) TperT-
SyTunooro sdupa 4- (6-aMMHONMPUIOMH-3-UI) -NUNepasnH—-1-kapBoHOBOMI

KMCJOTH B ToJgayosie (100 wmn) Harpesasmim B arTMochbepe asoTa Ha
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MacnsHoin ©GaHe B TedeHme 7 dac. ToHKOCIOMHAA XpoMaTorpadus
(S10,, 10% MeOH/DCM) riokasana COXpaHeHue o060MX  MCXOIOHHX
BelleCTB. CycneHsunio HarpesaduM MPU  KUMNSAYEHUU c oBpaTHBM
XOJIOOMJIbHMKOM eme B TeudeHue 18 wac. [loydeHHYID CYCIeH3Uo
oXJlaxnany OO KOMHATHOM TeMlepaTyph U (UILTPOBANM C MNOJyUYeHueM
TpeT-0yTHUJIOBOTO sdupa 4-[6-(6-6poM-8-uUMKIJIONEHTUN~5-MeTHUnI~-7~

okco-7, 8-gurnmnponupuno [2, 3-d] nMpuMMMONH~-2 -MJIAMUHO ) —-MUPUONH- 3 -

un] —-nunepasuH-l-kapBoHoBoit kuciyoTH (5,93 r, 38%). T.nm. >250°C.
MC (APCI); M'+1: PaccumraHo, 584,2, HalmeHo, 584,2
[TPUMEP 35

Tper-6yTunoee1 3¢mup 4-{6-[8-umkaoneHTnn-6- (1-sTokcu-

BUHUIT) —=5-MeTuUn-7-0okco~7, 8—mmrnoponupuno [2, 3-d] nupuMmuanH-2-

UJIAMUHO ] —-NIUPUIOMH-3-1J1} -nunepasmH-1-kapOoHOBOM KUCJIOTH.

CycrneHs3uio TPpeT-BYTUIOBOIO sbdupa 4-[6-(6-6pomM-8-
UMKJIONEHTWUII-5-MeTHUJI-7-okco-7, 8—gurunponupnuuo [ 2, 3-d] nMpMMnanH-2-
UIIaMUHO ) ~NMUPUIMH-3-Mi] —nunepasmuH-1l-kapboHoBo kKucaote (5,93 o,
0,010 MOJIb, MOy Y€ HHREN Kak OnNMucaHo B npumMepe 34),
TeTpakuc (TpubeHunpocodmu) namnaoma(0) (1,40 r», 0,00121 wmosaw) wum
TpubyTus (l-sTokcusuHui) onoa (5,32 mu, 0,0157 Momb) B TOsNyose
(30 M) HarpeBanuM NOpM KUMNAYEHMM C OOPATHEM XOJOIMUJILHUKOM B
TedeHne 3,5 uwac. CMech OXJaxIanuM M OQUILTPOBANM C NOJYyYeHUeM
TBEpOoro BemecTBa. OuMCTKa TBEepOoOTO BelecTBa xXpoMarorpaduein Ha
cunmkarejyie C MCIOJIb30BAaHMEM rpanmMeHTa 5-66% sTunauerar/rexkcaH B
TeueHue 15 MUHYT maBajna TpeT-0y TUIIOBHIA adup 4-{6-[8-
UMKJIONeHTUIN-6- (1-3TOKCUBMHMII) —5-MeTuy-7-okco-7, 8-
ourmuaponpuno (2, 3-d] nMpMMMIONH=-2-UJIaMUHO | =MTUPUIOUH-3 -1} —
nunepasmH-1-kKapOOHOBOM KMCJIOTH B BuIe XxeJjToi neHs (4,50 1,
78%). MC (APCI) M'+1; PaccumraHo 576,2, Hajtmeno, 576, 3.

NPMMEP 36

TuopoxJyopmua  6-aueTuli—-8-UMKIONEeHTUNI-5-MeTmiI-2~ (5-nmunepasmH-

1-mnnupuaons-2-mnamMmHo) —-8H-nupuno (2, 3-d] nupuMmamH-T7-oHa.

T'azoo0pa3Huil XJOPUCTEI BOIOPON OapbOTHMPOBAaNM B OXJIaXIaeMsll
Ha JjegaHoy OaHe pacTBop TpeT-OyTMiOBOrC  sbupa 4-{6-[8-
UMKJIONEHTUJI-6- (1-3TOoKCUBMHMIT) —-5-MeTHUn-7-0okco-7, 8-
onruaponupuno [2, 3-d] nMpyuMMOMH=-2 -MIIaMUMHONMUPUONH = 3-J1 } —~[TUIIepa3suH—

l-kapboHoBon xucaorst (4,50 1, 0,00783 MOJB, NOJNYyYeHHHM Kak



68

onucaHo B nOpuMepe 35) B DCM (100 wMn). TJoJaydeHHYK CyYCHNEH3MUIO
3aKyNoOpMBaNM M NepeMelMBaliX NPM KOMHATHOM TeMlepaType B TeueHue
HOuM, 3aTem pasbaBadnu uaTwioBeM 3d¢upoMm (200 wmn). Teepnoe
BelleCTBO cobupajiM (UIbLTPOBaHMEM, [MPOMBIBAJIM OMSTUJIOBEM 3OMpOM u
CyWIMJIM C TOJIYYeHMEM IMIAPOXJIOPUIOHOM COJMM 6-aleTus—8-LUMKIONeHTUII~
5-MeTun-2- (5-nunepasmH-1-un-nupuaouH-2-ujilamMmHo) -8H-nupuno[2, 3~
d]nupuMmaonH-7-0oHa B BUIe XeJToro TBepnoro BemecTBa (4,01 o,
92%). T.mn. 200°C. B3XX, Cl8 c o6pameHHOM Gasoi, rpamueHT 10-
95% 0,1%TFA/CH3CN B 0,1%TFA/H,0 B TeueHue 22 mmHyT: 99,0% npum
11,04 mMmu. MC (APCI); M'+1l: Paccumrano, 448,2, Haineno, 448,3.
Anan. PaccumraHo niusa CpgHogN40,+2,4H,0+1,85HC1: C, 51,64; H,
6,44; N, 17,56, Cl (Bcero), 11,75. HalmeHo: C, 51,31; H, 6,41;
N, 17,20; Cl (Bcero), 12,11.
NPUMEP 37

6-BpoM-8-UMKJIONEHTUI~-5-MeTuj-2- (IMPUINH—-2 -UJIaMUHO) —8H-

nupupo [2, 3-d] nupuMnouH-7-0H

Cmechb 6-0poM-8-LUUKJIONEHTUI -2 ~METaHCYJIbbdMHMII- 5-MeTun-8H-
nupuno [ 2, 3-d] nupumnaouu-7-oHa (370 Mr, 1 MMOJbL, I[IOJIyYeHHHNT Kak
onmcaHo B npumepe 6 WO 01/707041, KOTOpBIT BKJIOYEH B HaCTOALYIO
33aABKY T[OCPeInCcTBOM CCHIKM) M Z2-ammHonupumouHa (140 wMmr, 1,5
MMOJIb) B Tojyosie (5 mi) HarpeBanmu npu 110 °C B Teuenue 18 wuac,
3aTeM OoXJlaxnanu OO KOMHATHOM TeMnepaTypH. O6pas3s0OBaHHOE TBeproe
BewecTBO cobupasm QUIBTPOBAaHMEM U [POMHBAJIM TOJIYOJIOM, 3aTeM
aleTOHOM U CYUMUNIM B BaKyyMe C NojiydeHueM 6-6poM-8-LUMKIIONeHTUI-
S5-MeTui-2- (MMPpUIMH-2-uiaaMuHo) —8H-nupuno [2, 3-d] nupuMuaonH-7-oHa B
BuOe TBepnoro BemecTBa , Oexesoro useta (22 wmr, 30%). T.nua.
267~268°C. AHas. PaccuumraHo mna Ci;gH1BrNsO-0,33H.0: C, 53,22; H,
4,63; N, 17,24. Hainmeno: C, 52,88; H, 4,38; N, 17,04.

NPUMEP 38

6-BpoM-8-UMKIONEHTUA~2~ (MMpUIOMH-2-unamMmuHo) —8H-nupuno [2, 3-

d] nupuMmaomubE-7-0H

6-BpoM—8-LUMKIIONEeHTUI~2~MeTaHCy b duHMI-8H-nupnno (2, 3-
d] nupuMMIMH-7-0H M 2-aMMHOMMPUIMH MOOBEpPralyM B3aMMOIEMCTBUIO B
COOTBETCTBUMU C METOIOUKOM, ONMCAHHOM B InpuMmepe 37, C NONydeHUEM
6-6poM—8-LUUKIONEeHTUN-2~ (MUMPUAOMH—-2~-MUJ1aMuHo ) -8H-nupuno [2, 3-

d]nupuMmunomH-7-oHa ¢ BHXomoM 37%, T.mja.: 273-275°C. AHaJ.
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PaccuumraHo mnsa Ci7H1¢BrNsO+0,1 H,0: C, 52,62; H, 4,21; N, 18,05.
Hatpeno: C, 52,23; H, 4,10; N, 17,91. M'+1: PaccuuraHo: 386,05,
HamnoeHo 385, 9.

NPUMEP 39

STusoBell  3dup  8-uUMKIONEHTUN-2-MeTUICYNbdaHua-7-okco-7, 8-

oruaoponupuno [ 2, 3-d] nupyMnIOnH-6-KapBOHOBOM KMUCJIOTH

K 3TUJITOBOMY 3pupy 4 -1IMKJIONEeHTUIIaMUHO—-2~
MEeTUIICYJbOaHUINIUMPUMUMIUH-5-KapOOHOBOM KMCJHOTH (92 1, 8 MMOJIB) B
TT'® (80 mi) npu -20°C B aTMocdepe azoTa HOBABAAIM OMPUIAMH (2,6
M, 32 MMoab), a =artem TiCl,; (1,75 Mmn, 16 mvons) B CHoCl, (20
Mi) . Oxnaxpjamomyio 60aH yIalsaayM U pPeaKUMOHHYK CMEeChb IepeMelMBam
npM KOMHAaTHOM TeMnepaTtype B TeyeHue 1 wuaca. Peakumw racuiu
Bogor (10 mn), =areMm paszBaBJsiM NOPOCTEM 30MPOM M [IPOMEIBAIM TPU
pa3a HachllleHHBIM BOIHHM pPAaCTBOPOM XJiOpMUIa aMMOHMS, BaTeM OIMH
pas HAaCHIEHHEM COJIeBhHM pPacTBOpPOM. OpraHMUYEeCKMM CJIOM CYWWUIM Han
6e3BOOHEM cCcyJabbaToM MarHusa. Jlocne  ynajieHuMsa  OCyuMTeNen U
BEIIAPMBAHUA  PACTBOPUTENS  [OJydallM  XeJToe  Maclo, KOTOpoe
UCrosb30Banu 6e3 NONONMHUTENIbHOM OUMCTKM. I3TO MAaCI0 pPacTBOPAIM B
6e3BOOHOM IOMOA (150 MJT) " obpabaTHBaMU
1, 8-mnaszadbuumkno (5,4, 0] yHneu-7-eHoM (119 (MKJIT, 0,8 wMMoJB).
MonyyeHHH M pacTBOp Harpesasu gno 80°C B TeueHume 1 uaca, 3arTem
maBajM OXJIaIMTbCA OO KOMHATHOM  TeMmIepaType M pasbaBianm
3TUIaLEeTaTOM. IonydYeHHY® CMeCb NPOMEIBAJNN BOIOM, 3aTeM
HaCHIMEeHHEM BOJIHBIM pPacTBOPOM XJopuia amMmMoHusa (3 pasa), 3areMm
HaCHIIEHHEM COJIEBEIM pacTBOpPOM. OpraHMYeCcKuil CJION CymMim Hal
6e3BOOHEM CyJbdaToM MarHusa, 3aTeM O(UILTPOBaNM U pPACTBOPUTEJIU
yoananu B 2 BakyyMe C [OOJydYeHMeM KOPMYHEBOTO Macja, KkKoTopoe
KpUCTAaJIMM30BAJIOCE [IPM BHIOEPXMBaHMM IPpM KOMHAaTHOM TeMrepaType C
NoJlydeHVEeM XeJITOTO TBEpOoro BemecTBa. JOTO TBepOoe BelecTBO
cobupany buibTpOBaHMEM M [IPOMLBIBAJM ITUIIALETATOM, 3aTeEM CYWUUIM B
BaKyyMe. duneTpaT KOHLUEHTPUMpOBAaJIM U xopMmarorpaduposanm Ha
cunukaresie, ammoupysa 20-50% sTUnaueraTra B I'€KCaHe C IOJIYYEHUEM,
IocJyie yIOaJleHUs PAaCTBOpUTENIeM, IOONOJHUTEJNBHOTO MNpoOyKTa B Buae
TBEPOOT'O BellecTBa. J[Ba TBEpOHX BelleCTBa OOBEOMHANM C MNOJYy4dYEeHUEM
KeJJaeMoro NpomyKTa, STUJIOBOTO adpupa 8 -UMKJIONEeHTUN-2~-

MeTuicynabbauui-7-okco-7, 8—-ourunponupuno [2, 3-d] nupuMmaouH-6-
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kapBoHoBOM KucnoTH (1,2 r,), C oOWMM BBHXOOOM OT IOBYX CTaIui
42%. 'H AMP & (400 Mru, CDCls)) 8,64 (c, 1H), 8,23 (c, 1H),
5,90-5,99 (M, 1H), 4,37 (xB., J=1,8 Tu, 2H), 2,60 (c, 3H),
2,27-2,35 (M, 2H), 2,02-2,10 (M, 2H), 1,81-1,89 (M, 2H), 1,63-
1,70 (M, 2H), 1,37 (v, J=7 Tu, 3H).

[NIPMMEP 40

DTUNOBHM 3dUp 8-UMKIONEHTUJI-2-MeTaHCyJbduHni-7-okco-7, 8-

ouruapo-nupuno [2, 3-d] nMpuMUIMH-6-KapOOHOBOM KUCJIOTH

3TunoBe  2dup 8-uUMKIIONEHTUII-2-MeTuiCynbdanmn-7-okco-7, 8-
ourmunoponupuno [2, 3-d] nupvMmuamH-6-kapBoHoBoit kucaore (1,2 r, 3,6
MMOJIb ) pacTBOpPSJH B | CH,C1, (20 MJI) n obpabaTeBaIU
2-BeHzoacynbdoHuN-3-dpeHmnokcasupuaudoM (1,13 r, 4,32 MMomnb) Ipu
KOMHATHOM TeMlepaType U IepeMeumMBanM B TeueHue 1 gnHA. Ilocrne
KOHLEHTpaumMM IpU [OHMXEHHOM HaBJIEHMM HEOUMUEHHYI pPeaKLUMOHHYIO
CMeChk XxXopMaTorpadupoBanmM Ha CcuaMkarese, 3JIOMPYyS STUialueTaToM, C
[IOJIydyeHUEM DBTUJIOBOIO 23dpupa 8-UUKIONEHTUII-2-MeTaHCYJIb@UHUI-T7-
okco-7, 8—guruoponupuao (2, 3-d] nupuMmuanH-6-kapOOHOBON  KMUCJIOTH B
Bune OGenoro Teepaoro BemecTtea (0,85 », 68%). MC (APCI); M'+1:
Paccumurano, 350,1, Haimeno 350,0.

IIPUMEP 41

TpeT-OyTUNIOBEM  3¢up 4- (6-HUTPpONUPUIOUH-3-WJI) —-NUIepasuH-1-

KapOOHOBOM KMCJIOTH

5-BpoM-2-uuTponupuauH (203 r, 1,365 Momnb), wuomua TeTpa-H-
ByTunammonus (25,2 r, 0,068 wmonp), nmnunepasmus (152,8 r, 1,774
MoOJiIb) U kapboHaT kammsa (207,44 r», 1,50 Monp) cmemmBanm B JOMCO
(2,6 ;). PeakUMOHHYK® CMecCb HarpeBaimu no 8°C u npm nomoum
3K30TEepMMUECcKoi peakumu poBoamnm no 100°C. CMmecu  nmaeanm
oxnaguTbcsa no 80°C u rnonmepxMBanmM NOpu  3TOM TeMnepaType B
TedyeHMe Houu. IJlocsle TOro, Kak CMeCHM maBajM OXJaOUThCS OO
KOMHATHOM TeMrepaTyph, PeaKUMOHHYI CMeCh BHUIMBAJM B BOXy (7 i)
M TIOJIydeHHOe TBeplioe BemecTBO cofupany (UIbLTpOBaHMEM. 3ITO
TBepOoe BelleCTBO IOBaXOH pacTUpalM C IUXJIOPMETaHOM (KaXIOeli pas
no 1 js). BOOHEIT MaTOYHHI PacTBOP JKCTparMpoBamM XxJopobopmom (4
X 2 1) u obbeOMHEHHHE OpPIraHMUYEeCKMe CJIOM IPOMHBAaJMM Bomoi (2 n),

3aTeM HaCHIIEHHEM COJIEBEM pacTBopoM (2 5). OCYyWeCTBSANIM OOPaTHYIO
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3KCTpaKLUMI0 MaTO4YHOI'O pacTBopa xJjopodopmoMm (3 x 2 J), a 3areMm
NNPOMBIBAJIM HACHIUEHHEM CcojieBeM pacTeopoM (1 5 i) . OO6benmHeHHHE
OpraHMUYEeCKUEe DKCTPAKTH KOHLEHTPUPOBAJIMU C [10JyYeHUEM OpPaHXeBOTIO
TBEpPOOIO BelecTRBa (490,46 r), KOTOpoOe  UuCIonb30Bain  Oes
OOMOJIHUTEJIEHOM OYMCTKM. 3ITO TEBeploe BemecTBO pacTeopaAgu B TI'Q
(2 n) u poBasmamu Bomy (500 mu) m Guxkapbonar HaTpusa (119,22 r,
1,419 Moab) c¢ nocaenywomumM nobaBJieHMEM II0 MOpUMAM IOU-TpeT-0yTuil
ovkapboHara (262 1, 1,2 Mosbp) B TedeHue 2,5 Yac Tak, UYTOOH
TeMnepaTypa He MNoBbmajach Beme 26°C. Uepes 3 uaca JseTyune
BelleCTBa YOaJsJM [IpYM NOHMWKEeHHOM HaBJIEHMM M OCTaToOk pas3baBiaau
BOJOOM (1 J1) u 3KCTparMpoBaJn OVXJIOpMEeTaHOM {3x1 Ji) .
OpraHMueckue cJjoM OOBEOMHANM M MNpOMHBanu Bogod (1 J). 3Ty BoOomy
3aTeM oBpaTHO BKCTparMpoBanu OOMOJIHUTEJIb HbIM KOJIMYECTBOM
ouxJjiopMeTaHa (300 wy). OpraHMdYecKMEe 3KCTPaKTH OO6BeIVHANIN |
cyumau cynbdaToM MarHmsa, oOuneTpoBanM, M KOHLUEHTPUPOBAIMU C
oJIydeHueM KOPMYHEBOT'O TBEpPOOI'O BelecTsa. 3710 BElEeCTBO
HarpeBsamu B 2,0 g oaTMnaueratra no 60°C. Iloka Temneparypa
HaxoIunnachb Ha ypoBHe . 60°C,- TBepmue BeluecTBa yoasnanu
duIbTPpOBaAaHMEM C NOJIyYEeHUEM ﬁponyKTa TpeT-6yTHIOBOTO 3dmpa 4-(6-
HUTPONMPUINH-3-1J1) —NuUrnepasmH-1-kapboHoBOM KM CJIOTH B BUIE
opaHxeBoTO TBepnoro BemectBa (190,93 r, 62%).
MPMMEP 42

Tper-0yTuUJNoBH 3dup 4-(6-aMMHONUMPUIMH-3-UJ) —nNunepasmuH-1-

KapBOHOBOM KUCJIOTH

TpeT-OyTHUJIOBEIY 2dup 4- (6-HUMTPONMUMPUIMH-3-MJ) —nNurnepasmH-1-
kapboHoBoy kuciaoTh (83 r, 0,269 momp) B MeTaHojse (1,3 J) mumoc
Hukenbs Penesa (15 r, 50% cycnenzmsa B BOIe) IoMelWanm B anmnapar
[lappa I/ BCTPAXUMBAHMS M TUIPMPOBaJM IPpM HOaBJeHuMM Bomopona 50
b/moiiM’ B TeueHmMe 5 uyac. PeaKUMOHHY® CMeChb QUILTPOBANM Yepes
CJION LeJIMTa M KOHUEHTPMPOBANM IO IIOJIyYEeHMS KOPUMUYHEBOI'O TBEpPIOIO
BelleCTBa. JTO BeWEeCTBO pacTUpau C IMsTUIoBeM 3¢upoMm (120 ma) B
rTeuenne 4 wuac. JJoGaBJAAM TenTaH M CMeChb OxXJaxmanM mo 0°C B
TedyeHue 45 wMmH. TBepnoe BewmecTBo cobupannm O(uIETPOBaHMEM U
CYyLMJIM C T[OJIydeHMeM NpoInyKTa TpeT-0yTuyioBOre 3dupa 4- (6-aMmHO-
MMPUIONH-3-UJ) —NuUriepasmi-1-kapBoHOBOM KUCJOTH B BUIOE XEJITOBATO-

KOPMUYHEBOTO TBepHoro BemecTBa (62,46 v, 83%). T.ru. 130-132°C.
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MS (ESI); M'+1l: PaccumrasHo, 279,2, Haitmeno 279. Axan.
PaccuuraHo nns Ci4HooN4Os: C, 60,41; H, 7,97:; N, 20,13. HalneHo;
C, 60,45; H, 7,60; N, 19,87.

[IPUMEP 43

6-BpoM-8-LUUKJIOTEKCUI—2-MeTaHCyJIbduHmI-8H-nupuno {2, 3-

d] nupyMuouH-"7-0H

8-Luknorexkcun-2-mMeruicynbdpanmnn-8H-nmupuno [ 2, 3-d] nupuMuOuH-
7-on (4 r, 14,5 mMonp) pacTBopsau B ouMeTundopmammunme (100 mn) u
K NOJIydeHHOMy pacTBopy JnOobasissanu N-6poMmMcykumHmmmno (3,9 r, 21,8
MMOJIb ) M BeHsounnepokcun (0,53 r, 2,2 MMoub). PeakUMOHHYI CMeCh
nepeMeuwMBad M IIpM KOMHATHOM TeMnepaType B TeueHue 3 OHel, 3aTeM
pasfaBianM  3STUJALETaTOM M I[IPOMHIBAJAM BOOOM, 3aTeM  IOBaXIH
NPpOMEBAJ/IM  HACHWEHHEM BOOHHM pacTBopoM OuxkapfoHaTa HaTpus.
OpraHMyYecKuMit CJIOM CymMIM Han CcyiabdaToM MarHMA, OGUILTPOBANM M
ynapMpajM C I[OJIyyeHUeM 6-06poM-8-UMKIOTeKCU-2-MeTUJICy1bdaHuni-
8H-mmpuno (2, 3-d] nupuMmanH-7-0oHa B  BUOE  KPEMOBOTO TBEPHOTO
BemecTBa (8 r). OTOT HEOUMIIEHHHII NPOMEXYTOUHHIT NPOIYKT CHOBA
pacrBopsimit B CHCl, u oBpabareBanmm 2-6eH30JICYJbOOHUIT-3-beHma~
OKCa3UPUIONHOM (3,78 r, 14,5 wMmoab). [lonyyeHHBIM pacTBOp
rnepeMewrBany IIpM KOMHATHOM TeMInepaType B TeueHMEe HOYM, 3aTeM
KOHUEHTPMPOBAaNIM IPU MNOHMKXEHHOM HOaBJIEHMM M XpoMaTorpadmMpoBanm Ha
cuimkaresyie C 3JIOMPOBaHMEM DSTUlaleTaToM. 6-BpoM-8-uukjorexkcun-2-
MeTaHCcynbduuua-8H-nupmuno[2, 3-dl nupuMunmu-7-0H noJjyyYanu B Buue
fecuBeTHOTO TBepHoro BemecTBa (3,72 v, 67%). 'H AMP & (400 MI'u,
CcDCl3) 8,90 (¢, 1H), 8,13 (¢, 1H), 5,41 (yump.c, 1H), 2,96 (c,
3H), 2,58-1,70 (M, 2H), 1,87 (yump.nm, J=13 T'u, 2H), 1,31-1,47
(M, 2H), 1,28 (v, J=3 Tu, 2H).
IIPUMEP 44

6-BpoM-8-UMKJIONeHTUiI~2~Me TaHCyNbdunun-8H-mupuno [2, 3-

d] nupuMmaonH-7-0H

8—umxnonenwmn—2—meTmncynb@aﬂmn-SH—nMpmno[2,3—d]nMpMMMHMH—
7-on (5 r, 19 mMose) cycneHmMpoBaiu B muMeTunpopmammme (80 )
u obpabaruBamu N-BpoMcykumHmmmmgoMm (5,1 1, 28,7 wMMomb) M
Gensomnnepokcunom (0,7 r, 2,87 mMmone). [locne nepemMemmMBaHUA npu

KOMHaTHO# TeMnepaType B TeueHMe 5 yacC peakLUMOHHYK CMecCh
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pasfaBJyisaaM B>TUJlaleTaTOM U [POMHEBAJMU BOOOM, HAaCHIIEHHBM BOJHEM
pacTBopoM OukapboHaTa HaTpMs M HACHIEHHBM COJIEBEHM pPacTBOPOM,
3aTeM OpPTaHMYECKMM CJIoit cymwuau Hal cynabdaToM MarHusa. Ilocne
buneTpauun " yIhajleHus pacTBopuTensa HeOouullle HHBI NponyKT
xopMaTorpaduporanmu Ha cunukarese, JTOUPY A CMECLEI 20%
sTunauerara:80% rexcaHa c noJdydYeHueM 6-6poM—8-LUMKIIONEHTUII-2-
MeTaHcynbbuHun-8H-nupuno [2, 3-d] nupuMmanH-7-0Ha B BUIE
XJIONBEEBUIOHOTO 6eJioT0 TBEepIor'c EBellecTBa (4,2 r, 65%). H AMP §
(400 MI'u, CDCli) 8,56 (¢, 1H), 7,98 (¢, 1H), 5,97-6,05 (M, 1H),
2,59 (c, 3H), 2,22-2,29 (M, 2H), 2,06-2,07 (M, 2H), 1,86-1,88
(M, 2H), 1,64-1,68 (M, 2H).
NNPUMEP 45

8 -lIMKJIOMEeHTHUI~6-non~-5~-MeTun—-2-MeTuICcynbdaHun-8H-

nupuno [2, 3-d] nupuMuimuH-7-0H

8 -luknoneHTMI-5-MeTun-2-MeTuycyibdanmin-8H-nupuno [2, 3-
d]lnuvpuMnaouu-7-0H B BuOge CyabdumHoro coemuHenma (7,03 o, 25,51
MMoJib) u wuom (7,12 v, 28,06 wMMmogb) oO6benuHANM B Oe3BOOHOM
omxJyopMmeTraHe (120 mn). CMéech BakpeHBanM OT CBeTa U IepeMellMBau
Np¥ KOMHATHOM TeMmrneparype B TeueHue 27 MMHYT. [HJoOaBJaAIM OIOHOMU
nopumen 6uc (rpupropauerTokcu)monbenson (13,16 r, 30,61 mMoub) u
PEeaKUMOHHYK CMeChb Harpesainu no 37°C B TeueHue 2 uac, 3aTeM
OXJaxOamu OO KOMHATHOM TeMrepaTypsl B TedeHme 2 uac. JoBaBiaam
50% BomHmif pacTBOp (Mac/o6) Tmocynedara Harpusa (114 ma) u obe
basp nepemMeumpBanu B TedeHue 30 MMHYT, a BaTeM pas3IienAanu. BooHywo
basy skcTparmpoBasM guxjopMeraHoM (50 wMin) um oObenMHEHHHE
opraHuueckue ¢asu npomuBaau 50% BOOHEM pacTBopoM (Mac/o6)
Tocynbdara HaTpus (50 mn) m Bomot (4 x 130 M) . OpraHuUeckywo
basy cyumnu, OuabTpoBaIM M KOHLUEHTPMPOBAJM B BakKyymMe C
MoJTydeHueEM HEOUMHIEHHOTO nponykTa, KOTOPRIA ouMmam
xpoMaTorpadpuen (15% renraH/ouxJIopMeTaH) C noJlydyeHueM
8 -UMKJIONEHTUNI-6-1on-5-MeTmi-2-MeTuicynbbaumin-8H-nupuno [ 2, 3-

d] nupuMuouH-T7-0Ha (5,94 T, 58%) B BuOoe ©O6eJloro TBeplIoro
BemecTBa. MS (ESI); M'+1: PaccumranHo, 401, HaltmeHo 401. H aMP 3
(300 MI'u, CDClz)) 8,91 (c, 1H), 6,12-6,00 (M, 1H), 2,70 (c,
3H), 2,62 (¢, 3H), 2,30-2,24 (M, 2H), 2,15-2,08 (M, 2H), 1,93-
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1,81 (m, 2H), 1,75-1,57 (M, 2H).
[NPMMEP 46

8-UMKJIONEeHTUII-6-UOL~2-MeTaHCYy b bMHMUII-5-MeTHuI-8H~

nupuno [ 2, 3-d] nupuMmanH-7-0H

8~-lUMknoneHTUN-6-non-5-MeTun—-2-MeTUJICYJbdaHuI-8H-
nupuno [ 2, 3-d] nupuMmuianH-"7-0H (1,51 T, 3,76 MMOJIE ) )7
2-6eH30J5CyNbPoHMI~3 - DeHMIIOKCAa3UPHUIONH (0, 98 T, 3,76  MMOJIb)
o6benMHANM B OuUxXJopMeTaHe (14 M) M HepeMeumBaiM IIPM KOMHATHOM
TeMepaType OO IOJIHOTO  MCUYEe3HOBEHMS  MCXOIOHOI'O  BelmecTBa.
PacTeBopuTene ynassaM B BaKyyMe M OCTaTOK ouMmasM XpoMaTorpadmein
(rpamueHT 50% osTunauerara B renrade no 100% sTuiauerara) c
rnoJjiydyeHmuem 8 -LUMKJIONIEHTUII~6-MOH~2~MeTaHCY b bMHUI-5-MeTHU~8H~
nupuno [ 2, 3-d] nupuMuamMH-7-0Ha (1,16 r, 74%) B Buage 6BeJyioro
TBepmoro semecTBa. MS (ESI); M'+1: PaccuuraHo, 418, HanpeHo
418. 'H AMP 8§ (300 MI'u, CDCl;) 9,13 (c, 1H), 6,14-6,02 (M, 1H),
2,98 (¢, 3H), 2,80 (c, 3H), 2,27-2,06 (M, 4H), 2,00-1,87 (M,
2H), 1,72-1,63 (M, 2H).

IIPMMEP 47

6-BpoM-8-LUMKIONEHTUN~2-MeTaHCYabdMHUI-8H~nupuno [2, 3-

d] nupuMmuOonuH-7-0H

[Nonyuanu us 6-6poM-8 -LIUMKJIONEeHTUJI-2 ~Me TUJICYJIbbaHn-8H-
mupuno (2, 3-d] nupuMuouMH-7-0Ha B COOTBETCTBMM C NpPOLedypo,
OMMCaHHOM nOJia 8-UMKJIIONEHTMII-6-MOon-2-MeTaHCYbOuHMI-5-MeTun-8H-
nupuno [2, 3-d] nupuMmanH-7-0OHa. MC (APCI) PaccumTaHO ons
C13H14BrN30,S: 357,355,0. Hastmeno: 358 (M+1), 356. 'H SIMP & (400
MI'u, nHOMCO-d¢) 9,14 (¢, 1H), 8,63 (c, 1H), 5,91-5,86 (M, 1H),
2,89 (c, 3H), 2,15 (ymmp.c, 2H), 2,04 (yump.c, 2H), 1,87-1,79
(M, 2H), 1,61-1,58 (M, 2H).

NPUMEP 48

6-BpoM-8-UUKJIONEHTUJI~-2-MeTaHCYJIbbMHNII-5-MeTH-8H-

nupuno [2, 3-d] nupuMmMaOuMH—-7-0H

Nonyuanu u3 6-6poM-8-LUUKJIIONEHTUII-5-MeTUI-2~-MeTUJICYJIbbaHnI~
8H-mmpuno [2, 3-d] nupuMmnanH-7-oHa B COOTBETCTBMM C NpOLEnypoii,
ONMMCAaHHOM Oasa 8-UUKJIIONEHTWI-6-1OoO-2-MeTaHCYIbOUHMI-5-MeTuI-8H-

nupuao [2, 3~d] nupuMmouH-7-0Ha. MC (APCI) PaccuuTaHo ons
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C14H16BIN30,S: 371,01,369,01. Haitmeno: 372,9 (M+1), 371,9. H sMP
& (400 MIu, CDCl;) 9,01 (c, 1H), 6,06-5,97 (M, 1H), 2,93 (c,
3H), 2,67 (c, 3H), 2,21-2,11 (M, 2H), 2,10-2,04 (M, 2H), 1,94-
1,87 (M, 2H), 1,67-1,62 (M, 2H).

NIPUMEP 49

Tper-OyTunoset  3¢up 4-[{6- (8-uMxjaoneHTMn-6-mon-5-Merma-7-

oKco-7, 8-gurugponupuino [2, 3—-d] nMpuMuaOnH—-2-MJIaMUHO ) ~OIUPUIONH=3 -

U] —-nunepasmH-1-kapOoHOBONM KUCJIIOTH

8 -MKJIONEeHTUJI-6~-U0O—-2~-MeTaHCYJbOUHMI-5-MeTu-8H~
nupuno (2, 3-d]} nupumuanH-7-od (100 mr, 0,240 MMonb) UM 2-aMMHO-4-
TpeT-0yToKcuKkapOoHmInunepasuuunnupuoue (96 wmr, 0,34 wMmMonb) B
SesponHoM ToJiyosne (3 M) HarpeBasmm no 110-120°C B TIepMeTUUHO
3aKpHTOM npobupke B TeueHuMe 42 uyac. CMmechb OXJaxnaam 1O
KOMHATHOM TeMIepaType M pas3baBasaiau IOuxjopMeTaHoMm (20 wi).
[lonyyeHHyl CMecChb IMpOMEEBamM eBomod (10 M) M HacCBHUEHHHM COJIEBLIM
pacrBopoM (10 M), 3aTeM cyunuim Han 6e3BOOHEM CylbdaToM HaTpud,
JEKAHTMPOBAAM UM KOHLEHTPpUPOBANM TIIPM [OHMXEHHOM HOaBJIEHUM 1O
nosnydyeHuss TBEPOOTO BemeCTBa, KOTOpOeé pacTupanM C TOJYOJOM C
rnonydyeHmeMm TpeT-0yTuinosoro sbéupa 4-[6-(8~umkioneHTmI-6-mon-5-
MeTuin-7-okco-7, 8—ourugponupuno [ 2, 3-d] nMpuMMIOMH-2-UJ1aMUHO ) —
NUPpUIONH-3-Un] -nunepasuH-1-kapOoHOBOM kKucJOoTH (63 wMr, 41%) B
BuIOe XeJITOBATO-OpPaHXeBOI'O TBEpAOro BemecTBa. MS (ESI); M'+1:
PaccumraHo, 632, Haitmeno 632. 'H AMP & (300 MI'u, CDCl;) 8,88 (c,
1H), 8,73 (yump.c, 1lH), 8,19 (m, J=9,1 T'u, 1H), 8,08 (n, J=2,8
'n, 1), 7,33 (mm, J=3,9,1 Tr'u, 1H), 5,99 (meur., J=8,7 Tu, 1H),
3,64-3,60 (M, 4H), 3,15-3,11 (M, 4H), 2,69 (c, 3H), 2,35-2,28
(M, 2H), 2,13-2,09 (M, 2H), 1,89-1,86 (M, 2H), 1,71-1,63 (M,
2H), 1,50 (c, 9H).
[NPUMEP 50

8-LukJIoneHTu-6-mon-5S-MeTun-2- (5-nunepasmy-1-uanmpuouH-2-

unammHo) ~8H-nupuno [2, 3-d]) nupuMmmanH-7-0H

Tper-6yTusioBelt 3¢mup 4-[6- (8-UMKIONEHTUII-6-1MOoO-5—MeTU-7~
okco-7, 8-nurnnponupuno [2, 3-d] nupuMmMOMH-2 ~MJIaMUHO ) ~IUPUAVNH- 3 -
un] -nunepasmH-l-kap6oHoBoin kucjaoTw (60 wMr, 0,096 wmMMonb) wu

6e3BOonHEN IOuxJopMeTaH (4 Mi) B aTMmocdepe asorTa no KamjaaM B
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Teyenue 10 mMuHyT oOpabarmBanu TpudTOpyKCycHoOM kucnoroir (0,4 wi,
5 MMmonb). Ilocyne nepeMmemmMBaHuMsa B TeudeHMe 2,6 uac PeaxKuUMOHHYI0
CMeCb KOHLEHTPpMPOBaNM IpM IOHMKEHHOM JHaBJIeHUMM. [loJIy4YeHHEI1
OCTaTOK pacTBOPAJAM B IOMXJOpMeTaHe (2xX2 MJ) U KOHUEHTPUPOBAIU
npM TOHMXEHHOM JHOaBJjieHuMu. OCTaTOK 3aTeM pacTupanlu ¢ O6e3BOIHEM
3TUNOBEM 3¢MpoM (2xX2 MJI) C nosydeHueM 63 MI' OpaHXeBOI'O TBEPIOIO
BemecTBa. 2TO TBEeplOoe BeleCTBO PpacHpelelisyivM MexOy IVUXJIOPMeTaHOM
" HacCHIeHHbBM BOOHEM pacTBOpPOM BukapboHaTa HaTpus.
HepacTBopuBuMecs BemecTBa yhanaauM OuabTpoBaHuMeM. BoOOHEII cJon
3KCTparMpoBajM guxjopmeTaHoM (2 x 10 wMn) wum  obbeIMHeHHHEe
OpraHMyYeCKMe PacTBOpPH CYyIMJIM Hal CynbdaToOM HaTpus, OeKaHTUPOaJu
M KOHLEHTPUPOBAJIM IPM IOHMXEHHOM IaBJIEHUM OO MOJYUEHMS XEeJITOTO
ocTaTka, KOTOPHIM OuMILAIN xpomaTorpaQﬁeﬁ (5% MeTaHOJ B
ouxJjiopmeraHe + 1% NH4OH) ¢ nojsyueHmeM 8-UMKJIONEHTUII-6-MOn-5-
MeTuUn-2- (S-nunepasmH-1-mianupuarH-2-uiaMmHo ) —8H-nupuno [2, 3-

d] mupuMmaonH-7-0Ha B BUIE XeJTOrO TBeploro BemectBa (15 wMr,
28%). T.nm. > 240 °C. MS (ESI); M'+1l: Paccumrano, 532, HalmeHo
532. 'H AMP & (300 MI'u, CDCl;) 8,79 (c, 1H), 8,16 m, J=9,1 Iu,
1l4), 8,02 (m, J=2,8 I'u, 1H), 7,84 (c, 1H), 8,02 (m, J=2,8 TIu,
14), 7,84 (c, 1H), 7,35-7,31 (M, 1H), 5,99 (neur, J=8,7 TIu,
1H), 3,20-3,13 (M, 4H), 3,08-3,05 (M, 4H), 2,69 (c, 3H), 2,34-
2,25 (m, 2H), 2,11-2,02 (M, 2H), 1,89-1,86 (M, 2H), 1,71-1,63
(M, 2H).

NMPUMEP 51

8 -UMKJIONEeHTUN-6-3Tun-2- (4-runpoxkcu-3,4, 5, 6-rerparuopo-2H-

[1,3"']0unupunnHni-6"'-munaMmMio) -8H-nupuno [2, 3-d] nupummamH-T7-0H

8 -lnkIoNeHTUI~6-3TUn-2-MeTaHCynbdoumin-8H-nmupnno [2, 3~

d]} nmpummauue-7-on (0,115 », 0,47 wmmons) u  6'-ammuHo-3,4,5,6-
TeTparmuiapo-2H- (1, 3] GunupuaouHun-4-on (0,117 r, 0,61 MMOJIb )
o6beauHanM B Oe3BOONHOM KCuUJIoJle M Harpesanau npu  140°C B
aTMochepe as0Ta B TeYeHMEe HouM. HeouMmeHHOM peakKUuMOHHOM CcMecu
3aTeM JaBajM oxJjamuTbCAa M pazbasaanm CHCl,. Ocanok cobupann
¢unbTpOBaHMEM M CYIMIM B BaKyyMe C I[OJydYeHUeM 8-UMKJIONEeHTUI-6-
sTuin-2- (4-rugpokcu-3, 4, 5, 6-rerparmopo-2H-[1, 3' ] bunupuamHmuiI-6"' -

unammHo) -8H-nupuno [2, 3-d) nupumMmaonH-7-oHa (15 MDD, 7%) . MC



77

(APCI); M'+1: PaccuuTaHo, 435,2, Halimeno 435,2.
NNPUMEP 52

TpeT-ByTUIOBEM 3dup 4-{6-[8-lImknoneHTuna-6- (2-

STOKCUITOKCH) -7—-0Kco-7, 8—aurnaponupuno [2, 3-d] nupuMuInE—2 -

MJIaMUHO 1 -NUPUIOMH~3-1J1 } —nunepasyH—1-KapOGOHOBOM KUCJIOTH

8-UMKJIONEHTUN-6— (2-DTOKCUBTOKCH ) —2-MeTaHCyAbPmHMI-8H~-

nupuno (2, 3-d] nupuMmuamH-7-on (1,2 mn 0,46 M pacTBOopa B TOJIyoJe,
0,552 wMMonb) ¥ Tper-OYyTUNOBHN 30up 4—(6—aMMHonMpmnMH—3—MH)—
nunepasuH-l-kapboHoroi kucnora (0,307 r, 1,1 mMmMmonb) o6benuHSIU
B TOJIyoJie B aTMocdepe azora M Harpemaiu mo 110 °C. UYepes 4 uac
TONYyOJ1 3aMeHAnM KkcujojioM (1 M) u HarpeBaHue T[IPOIOJIXAAM IpU
KMIAYEHMM C OO6paTHBM XOJIOOWIBHMKOM B TeudeHMe Houum. Ilocae
OXJIaXOEeHMS OO KOMHaTHOM TeMnepaTyph HEOUMUIEHHYI pPeaKUMOHHYIO
cMecb pacTeBopsaim B CHpCl, M npoMEBa/iM  HACHUWEHHHBM  BOIHBM
pacTBOpPOM XxXJjlopMia aMMOHMSA, BaTeM HaCHUWEHHHEM COJIEBEIM pPacCTBOPOM.
OpraHMdYecKuM CJaon Cyuuam (MgSO0,) , buneTpoRranmM u ynapuBaiau
nocyxa. Ilocne xXpomaTorpadmm Ha cCuamukaresie C DdJouMpoBaHveM 5%
CH30H B CHyCl, c noclenywoile BTOPOM cCTamueit xpoMaTorpadum c
3JIIOMPOBaHMEM 3TUIalleTaToM IMNoJiydanu TpeT-O0yTUIIOBHM 3dmp 4-{6-[8-
LUMKJIONEeHTUI- 6~ (2-3TOKCUBTOKCHU ) - 7~0KCcO-7, 8—ourngponupuao [2, 3-

d] nUPpUMMIOMH=-2 -UJAMUHO | ~IIUMPUINH-3-WJ1} —IunepasmuH-1-kapOoHOBOM
kucaorel (70 Mr, 22%) B BUIEe XEJTOTI'O TBEpIOTro BemecTBa. MC
(APCI); M'+1l: PaccuuraHo, 580,32, Hammeno 580,2. 'H sIMP & (400
MI'uy, QOMCO) 8,50 (c, 1H), 8,26 (m, J=9 I'u, 1lH), 7,94 (n, J=3 Tu,
14), 7,39 (nm, J=3, 9 'y, 1lH), 6,78 (c, 1H), 5,89-5,98 (M, 1H),
4,15 (v, J=5 T'u, 2H), 3,86 (v, J=5 Tu, 2H), 3,56-3,62 (M, 6H),
3,09 (yump.T, J=5 Tu, 4H), 2,29-2,33 (M, 2H), 2,07-2,10 (M,
2H), 1,84-1,92 (M, 2H), 1,63-1,69 (M, 2H), 1,47 (c, 9H), 1,22
(v, J=7 Tu, 3H).

IIPMMEP 53

8 -1MKJIONEeHTUI- 6~ (2-3TOKCUBTOKCHU) -2~ (5—nunepasmnH-1-mji-

nMpuInH-2-miaammHo) —8H-nupuno [ 2, 3-d] nuprMuanH—-7-0H

TpeT-6yTUIIORBEMN 3¢up 4-{6-[8-lUuknoneHTmy~-6- (2-
3TOKCUBTOKCHK) - 7-0O0Kco-7, 8-murnaponupuno (2, 3-d] nupuMmuaomuH-2-

MIJIaMMHO | -MUPUIOMH-3-MJ1} -nunepas3mH—-1-kapOboHoBoM kucaoTel (70 wMr,



18

0,12 mmMonw) pacrBopsau B CHCl, (2,5 mn) u moBaBnsanu 2 M HCL B
npocroM 3dupe (2,5 mu). [loydeHHyI® CMeCh [epeMellMBajayM B TeudeHue
2 dYac npu KOMHATHOM TemnepaType, M [POMCXOOMJIO o6pa3oBaHue
XeJITOT'O ocanka. PacTBopuTesu yIHaldaJdM IpM NOHUXEHHOM HOAaBJIEHUU U
MNoJlydyeHHOe TBepnoe BemecCTBO CYyCHNeHOMPOBAaJM B IMPOCTOM 3d¢upe u
cobupanmu O(UILTpOBaHMEM, BaTeM CYWWUJIM B TeueHMe HOUM B BakKyyMe
npu 50°C ¢ nosaydeHMeM TUIPOXJIOPMOHOM COJM 8-LUMKJIONEeHTUI-6- (2~
3TOKCU-3TOKCM) -2- (5-nunepasmH-1-ua-nupuonH-2-njaMmMHo ) —8H~
nupuno {2, 3-d] nupmMuouH-7-oda (30 wMr, 52%). MC (APCI); M*+1:
Paccuurano, 480,3, Hanpeno 480,4. Anan. PaccuuraHo mna CiysHizN,0;3
2HC1 3,44 H,0: C, 48,87; H, 6,87; N, 15,96. HaineHo; C, 48,48;
H, 6,66; N, 15,66.
[IPUMEP 54

2-{5-[Buc- (2-MeTOKCUBTIJI) ~aMMUHO ] -NMUPUIONH=-2 -UJIAMUHO } —6—

BpoM-8-UMKJIONEeHTUJI-5-MeTun-8H-nupuno [2, 3-d] nupuMmanH-7-0oH

6-BpoM-8 -LUUKJIONEHTUII~2 -Me TaHCYJIb MHUI-5-MeTnI-8H-
nupugo [2, 3-d] nupmmnaous-7-on (0,4 r, 1,08 mMonb) u N°,N°-6uc-(2-
METOKCUBTUI ) ~nupuinH-2, 5-ouamme (0,5 v, 2,2 MMonb) OBBEenNMHAIM B
Toynyone (3,5 mn) m HarpeBasmu mo 110 °C. Uepes 5 yac peakUMOHHOM
CMeCHM HOaBajM OXJaIUTbCA UM  HEOUMIEHHE [NPOOYKT Ccpasy Xe
nogeepranayM xopMartorpadum Ha cuamkarene, SJOUMPYS TpPaldMeHTOM
25%-100% o>TunaueTaTa B TI'€KCaHe C [nojyuyeHueM 2-{5-[6uc-(2-
METOKCHU-3TWJI) ~aMMHO ]| ~NTUPUIONH~2 -MUJIAMUHO } -6 -BpOM—-8 —LUMKJIONEHTUN- 5~
meTtun-8H-nupuno [2, 3-d] nupummauH-7-oHa (0,49 1, 85%) B BuIOe
OpaHXeBOM CMOJbl. T.ma. 94-95°C. MC (APCI); M'+1l: Paccumralo,
530,2, Hammeno 530,1. AHan. PaccumraHo mis CysH3ioNgO3Br; 0,13 H,O:
c, 54,00, H, 5,90; N, 15,74. Hampeno; C, 53,61; H, 5,68; N,
15, 60.

IIPUMEP 55

6-AuetTun-2-{5- [6uc- (2-METOKCUBTUJI) ~aMMUHO ] ~NUPUINH—2 -

UJIaMmHO } -8 -umknoneHTun-5-Merun-8H-nupuno (2, 3-d] nupuMmuIauH-"7-0oH

2-{5-[Buc- (2-MeTOKCUITUJI) —aMMHO ] ~IUPUIOMH—2 ~MNJIAMUHO } — 6~
SpoM-8-uuKJIoNneHTHUNA~5~-MeTni~-8H-nupuno [ 2, 3-d] nupmmmunuu-7-oH (0,4
r, 0,75 mMmonb), TpubyTui-(l-3TOKCUBMHMI)cCTaHHaH (0,42 1, 1,175
MMOJIb) M TeTpakucrtpupenunpocduHnamnaoun (0,1 o, 0,09 MMmoJb)

obvemmHAAM B Np-nponyBaeMoM ToJjyosie (4 MJI) M HarpeBaau OO
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110°C. Uepes 2 4ac peakLUMOHHOM CMeCM JdaBajM OXJAIUTLCH U
nobasnanm Teepaelt 40% KF Ha okcume amoMmmHua (0,2 r). [onyyeHHY®O
cMecCb pas30aByiaM TOJNyoJIoM (15 MiI) ¥ nepeMeuwmBanM C 3aBUXPEHMEM
B TeueHMe 2 MUHYT. [locne duibTpoBaHMA U ylaJleHUs paCTBOPUTENEHN,
HEOUMUEHHH [PONYKT XpoMarorpadmpoBanmu Ha CuUIukKarese, JIOUpyA
50-65% osTMnaneTaTa B IeKCaHe C IIOJYyYEeHMEM OpAaHXeBOM CMOJIH
(0,298 r). IlonmyuyeHHYI CMOJly pacTBopsaiu B CH,Cl, u npomuBaau 10%
KF B H;0, 3aTeM HacCHIEHHHM COJIEBEHM pacTBOpOM U cyumau (MgSOy).
[locne ymnaneHMA OCYyWMTEJIS M BHIIapMBaHUS PacCTBOPUTEJIS OCTaBlleecs
BemeCTBO pacTBopAnM B 3Tmiauerarte (10 mn) m obpabarmBanm 1 M
HCl (BonHeli pacTeBop). [ONy4YeHHYK CMeChb MHTEHCMBHO I[epeMeuMBaliu
B  TedyeHue 1 yac InpuM  KOMHATHOM  TeMreparype. Ho6GaBinsanu
nocraTodyHoe kosmyecTBo CHyCl, nns pacTBopeHMa oOBpas0OBaHHOTO
ocanmka, OpPTaHUYECKMI PpPacTBOP [POMHBAJIM HACHMEHHEM  BOOHEM
pacTBopoM OukapOoHaTa HaTpuA. BoOHeM CJoMt OBaxOe OOpPaTHO
skcTparupoBaiim CHzCl; M oObeIMHEHHHE OpTaHMYEeCKMe CJIOU CYUIMIn
(MgSQ4) . VYmaneHme oCymmMTeNds U BHIIAPMBAHME pPACTBOPUTEJIS MOaBallo
neHoopasHoOe TBEpHOE€ BEmMEeCTBO, KOTOPOe pPacTBOPAJM B 3TMUialleTare
(20 M) u dmneTpoBanu, 3BarTeM pas3baBJANM pPABHEM OOBEMOM TeKCaHa
n xpanumm npu 4°C. OOGpasoBaBuMECs XeJTHE KPUCTAJE CcobGupanm
dunbTpOoBaHMEeM U CymmiM B BaKyyMe C MoJiydeHuem 6-aueTumyi-2-{5-
[Buc- (2-METOKCUITUII) —aMUHO | ~MUPUIONH-2 -UJIaMUHO } =8 - UM KJIONEeHTUI-5—
MeTun-8H-nmupuno [2, 3-d] nupummamu-7-oda (120 mr, 32%). T.nm. 138-
138 °C. MC (APCI); M'+1l: Paccumurano, 494,3, Haitmeno 495,3.
Anan. PaccumraHo nmnsa CyeH3gNgO4: C, 63,14; H, 6,93; N, 16,99.
Hanpmeno; C, 63,04; H, 6,77; N, 16,86.
NNPVMMEP 56

Tper-6yTuiaoBet 3dup 4-[6-(8-uzsonponmi-7-okco-7, 8-

anryaponupuao (2, 3] MMpuMMIOnHE-2-MJIaMUHO ) ~MUPUIOMH=-3-1J1] ~AMnepasuH-

1-kapBOHOBOM KMUCJIOTH

CMmechb 2-xnop-8-usonpomuin-8H-nupugo [ 2, 3-d] nupummanH-T7-oHa
(338 mMr, 1,5 mMone) u TpeT-OyTMiIOBOTO 3¢Mpa 4- (6-aMMHONUPUIMH-
3-un) -nunepasuH-l-kapBoHoBoit KucjaoTH (460 wMmr, 2,0 wMModb) B
Tonyone (6 M) HarpeBanu npu 110°C B Teuenme ~20 uyac M 3arTeMm
oxJlaxhasM OO KOMHATHOW TemrnepaTyphl. TBepmoe BemecTsBo cobupanm

¢uabTPOBaHMEM, [IPOMHIBAJM TOJYOJIOM M cymuimu. O6pasel pacCTBOPSIM
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B CH,Cl; m oummanmu MmeTonoM npenapaTuBHoOM TCX Ha OBYyX NJaCTHUHAX
(snmovpoBanu B 10% MeOH/ CH,C1l,) . Mosocy c Re = 0,23
3KCTparMpoBaaM C TIojiydeHueM TpeT-0ByTunoBoro séupa  4-[6-(8-
usonponui-7-okco-7, §—aurungponupmuno [ 2, 3] nMpUMMIONH-2 -UJIaMMHO ) -
OUMPUIOMH-3-1J] —nunepasuH-1-kapBoOHOBOM KMUCJIOTEI B BMOE XeJITOTO
TBepnoro BemectTBa (180 Mr, 26%). 'H aMP & (400 Mru, OMCO) 9,29
(c, 1H), 8,80 (yump., 1H), 8,17-8,9 (M, 2H), 7,70 (m, J=2,5
I'u,1Hd), 7,2 (&, J=9,8 Tu, 1lH), 6,88 (m, J=9,6 I'u, 1H), 5,6-5,5
(M, 1H), 4,06(m, 1H), 3,4-3,9 (M, 4H), 3,14 (o, J=5,2 Tu, 2H),
2,98 (M, 4H), 1,52 (c, 3H), 1,1,50 (c, 3H), 1,38 (c, 9H).
[NPUMEP 57

8-usonponuin-2- (5-nunepasmH-1-mja-oupuInH—-2-muaaMmHo) —~8H-

nmpuno [2, 3-d] nupuMmuanH—-7—0H

T'azocoBpasHult HC1 BbapborTrpoBaln yepes pacTeRop Tper-
Oy THUIIOBOT'O sdupa 4-[6- (8-uzonponun-7-okco-7, 8-
orunponupuno [2, 3] nMpUMMIOMH-2-MUJIaMUHO) —ITUPUIMH—3-1J1] ~TUINepas3nuH-
l-kapboHosonm kuciyorTe (180 mr, 0,39 mmons) B CHpCl, (5 Mn) npwu
KOMHATHONW  Temneparype. OOpa3oBaHHOE CBETJIO-XEJITOE  TBEeploe
BewecTBO cobupasm odunbTpoBaHuMeM dYepes MNATb YacoB. TBepnoe
BelleCTBO OBUIO I'MTPOCKONMUYHEM, [10O3TOMY €r0 pacTBopasM B MeOH u k
pacTBOpy AOOOABJAJM HECKONbKO Karejib BOIH. 3aTeM pacTBOPUTENb
yHananuM npu  INOHMKEHHOM [HaBJISHMM C IOJIyYEeHMEM CTeKJIOBUIOHOTO
TBEpOOTO BelecTBa. TBeploe BelecTBO MNPOMHBAJIM alEeTOHOM U CHOBA
CyuwminuM C TIOJlydeHMeM TIUIPOXJIOPMIOHOM coam  8-usonpormia-2- (5-
nunepasmH-1-minupuinH-2-unammHo) -8H-nupuno [ 2, 3-d] nupuMm omna-7-
oHa (101 mr, 66%). T.ru. 237-240°C. 'H AMP & (400 MI'u, IMCO-dg)
9,38 (ymmp.c, 1H), 9,28 (c, 1lH), 8,88 (yump.c, 1lH), 8,14 (m,
J=9,5 r'u, 1H), 8,07 (@, J=9,0 Tu, 1H), 7,73 (c, 1H), 7,23 (&,
J=9,5 I'u, 1H), 6,85 (m, J=9,5 TI'u, 1H), 5,57-5,01 (M, 1H), 3,23
(yump.c, 4H), 3,17 (yump.c, 4H), 1,49 (c, 3 H), 1,47 (c, 3H).

NPUMEP 58

TpeT-06yTUIIOBHIMN 20up 4-[6- (8—uukgoneHTMa-7-0OKCOKC-7, 8-

ourugponupuno [2, 3-d] nMpMMHMIOVH=-2 -MJIaMUHO ) —OIUMPUIONH=-3-UJ1] -

nunepasmH-1-KapBGOHOBON KMCJIOTH

CMechb 8 -LUMKJIONEeHTUN -2 -MeTaHCyNbduHmI-8H-nupuno (2, 3-
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d]nupymmamH-7-oda (416 mr, 1,5 mMonb) U TpeT-SyTunosoro sdupa
4- (6-aMMHOMMPUINH=-3~UJI) ~NIMUNepa3nuH-1-KapOoOHOBOM KuUCJOTH (460 Mr,
2,0 mmonp) B TOnyone (6 miu) HarpeBamu npu 110 °C B TeueHme ~20
Jac, 3aTeM oOXJlaxXJaJM OO KOMHaTHOM TeMrepaTyph. OO6pa3oBaHHOeE
TBEepHo€e BeWecCTBO cobupany QuIbLTPOBAHMEM, I[IPOMEIBAJM TOJYOJIOM U
CyumMsin C IMOJIYYeHMEM XeJlaeMOI'0o NpoAyKTa TpeT-OyTuiIoBOTO 3bdmpa 4-
[6= (8-umknoneHTUsn~-7-0oKkco-7, 8—ournnponupnuo [2, 3-d] nupuMmonH-2-
MJIaMMHO ) ~MTUPUAMH-3-1UJ1] —NunepasuH-1-kapBboHoBoM kucjaoTe (143 wmr),
c BuxomoM 19,4%. 'H AMP § (400 MIy, OMCO) 9,97 (c, 1H), 8,72
(¢, 1H€), 8,03 (m, J=3,0 r'u, 1H), 7,85 (M, 1H), 7,74 (&m, J=9,2
I'u, 1H), 7,25 (M, 1H), 6,31 (m, J=9,3 Tu, 1H), 5,80 (M, 1H),
3,4 (M, 4H), 3,28 (M, 4H), 2,47 (M, 2H), 1,9 (M, 2H), 1,87
(yump., 2H), 1,6-1,8 (yuwup., 2H), 1,5-1,6 (M, 2H), 1,39 (c,
9H) .
NPMMEP 59

8 -lukJyoneHTun-2- (5~-nunepasmH=-1-un-nupuanH-2 -ujlaMmHo ) -8H-

nupuno [2, 3-d] nupuMmnauH-7-0H

PacreBop Tper-ByTunoBoro sd¢upa 4-[6- (8-uMKIONEHTUI-7-0KCO-
7, 8=murmuaponupuno [2, 3-d] mupuMMIONH-2 -UJIAMUHO ) —TMPUIOMH~-3 -1 ] -
nunepasmuH-l-kapOoHoBoit kucjaoTe (143 mr, 0,29 MMoab) B CH,Cl,
/MeOH (6 mn/1,5 mn) obpaGaTeBanu Trazoo6pasHeM HCl npM KOMHATHOM
TeMrepaType B Teuenue ~3  MuH. PacTBop nepeMeumBaJM Opwu
KOMHaTHOM TeMmrnepaType B TeueHMe ~6 Yac, 3aTeM OUIILTPOBRAIM,
cobupas TBepnOe BeWecCTBO. OTO TBEpPHOE BeWecTBO NpoMuBasm CHoCl,
M CcyumauM B BaKyyMe C  [IOJIyYeHMEM  I'MOPOXJIOPUOHOM  COMM
8-uMrNIoneHTmI-2- (S-nunepasmu-1-unnmpuonH-2-muaaMmHo ) -8H-
nupuno (2, 3-d] nupummuaouH~-7-oHa (98 wMp, 66%). wT.nn. 213-215°C.
AHan. PaccumraHo nmna CpHpsN;0-2,0HC1l-2,5H;0: C, 49,51; H, 5,90;
N, 15,74; Cl1, 13,92. Haitmeno: C, 49,64; H,6,12; N, 19,23, C1,
14,20.

[NPUMEP 60

TpeT-6yTHUIOBHEIM 20uUp 4-[6- (B-uuknorexkcun-7-okco-7, 8-

IUTMIponupuno [2, 3-d] nupuMmMaonMH—-2-MIaMMHO) ~OVMPUOMH-3-1n] -

nunepasuH-1-kapOoHOBOM KUCJOTH
L]

CmMmechb 8-uMkNorexkcmi-2-MeTaHCcynbdmuum-8H-nupuno (2, 3-
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d] nupuMmuanH-7-oHa (430 Mmr, 1,47 MMoJb) U Tper-O6yTUMJIOBOTO 3dupa
4- (6-aMMHONVMPUIOMH-3-UJ) ~NunepasmH-1l-kapGoHoBOMi KucaoTe (556 wMr,
2,43 MMonb) B Tosriyosie (5 M) Harpesasmu npu 100°C B TeueHue 18
gyac. CMech OxXJaxOaiy OO KOMHATHOM TeMrnepaTypn M oBpas3cBaHHOE
TBepAoe BelecTBO cobupalsiM U I[POMHBAJU TOJIYOJIOM, BaTeM CYUMIu C
nojyyeHueM TpeT-0yTwioBoro sdupa 4-{6-(8-UUKIOreKCUI—T7-0KCO-
7, 8-purngponupuno [2, 3-d] nupuMMIOMH-2 ~MJIaMMHO ) ~NIUPUAUH-3-UJ] -

nunepasuH-1l-kapOboHOBOM KucaoTH (105Mr, 14%). 'y aMp & (400 Mry,
aMco) 10,02 (¢, 1H), 8,70 (c, 1H), 8,04 (m, J=3,0 Tu, 1H), 7,72
(m, J=9,2 T'u, 1H), 7,44 (mm, J=9,2, 3,1 T'u, 1H), 6,28 (M, 1H),
3,60 (m, 4H), 3,08 (M, 4H), 1,6-1,8 (M, 10H), 1,39 (c, 9H).

[TPUMEP 61

8-UUKJIOTEeKCUII-2~ (S-nunepasuH—-1-uja-nupuaonH-2-mnjiamMmMHo ) —8H-

nupuno [2, 3-d] nupuMuaouH—-7-0H

T'azooBpas3Hel HC1 6apboTupoBaau yepes pacrsop TpeT-
6y TUIIOBOT'O 3dupa 4-[6- (8-umknorekcun-~7~okco-7, 8-
ommrugponupuno [2, 3-d] nMpuMUMIOMH=-2 -UJAAMUHO ) ~[IUPUIMH-3-1m] -
nunepasuH-1l-kapboHosoM xkucaora (105 mr, 0,21 mMosb) B CHyCl, (3
MJI) TpM KOMHATHON TeMmneparype Ino ofpa3oBaHMA TBEPIAOTO BelecTBa.
CMecCck rnepeMemyBaiy IpM KOMHATHOM TeMrepaType B TeudeHue 6 Hac u
obpasoBaHHOE TBEepIoe BelmecTBO cobupanu O¢ulbTpoBaHueMm. TBeproe
BemecTBO OBJIO TIUTPIOCKONMYHEM. EI'O MNepexpucTaln30BHBAIM U3
MeOH ¢ noBaBJsieHMEeM HeCKOJIbKMX Kamnejb BOIE C [I0JIy4YeHueMm
TUOPOXJIOPUIHON COJIM 8-UMKJIOTeKCcuil-2- (5-nunepasmH-1-unnupuiaonH-2-
miaamMmHo) -8H-nupuno [2, 3-d] nupuMmuauH-7-osa (40 wMr, 35%). T.r.:
228-230°C. AHaJl. PaccuuraHo nmna CjyHy9N;0-2, 0HCL1l-3, 5H,0: C,
48,80; H, 6,70; N, 18,11; Cl1l, 13,09. HamneHo: C, 48,88; H,
6,39; N, 17,95; C1l, 12,88.

NMPMMEP 62

8 -lukJonponun=-2-MeTUICynbdmHuI-8H-nupnuao [ 2, 3~-d ] nupuMuouH -

7-0H

PacrTBOp 8-umxnonponun-2-mMeTuacynsbanmnn-8H~nupuno (2, 3~
d] nupumamaome-7-oHa (0,5 », 2,1 wmMmose) u 2-6eH3oJscynabdoHuI-3-
deHMIOKCABMPUIOMHA (0,84 1, 3,2 MMOJb) B CH,Cl, (5 M)

rnepeMemvBaJ M INpy KOMHATHOM TemnepaTtype B Teuenue 20 wuac.
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OCpazsoBaHHOe ©GeJjloe TBepOooe BewWecTBO cobupanu O(UILTPOBaAHMEM U
[NPOMBEIBAJIM TEeKCAaHOM, 3aTeM CyWuJIu C [NOoJIydeHueM B-UMKJIIONpONnuiI-2-
MeTuICyNnbduHMI-8H-nupuno [2, 3~-d] nupmMmaonH-7-oHa (0,388 r, 74%).
'H AMP & (400 MI'u, AMCO) 9,15 (¢, 1H), 8,0 (m, J=9,5 Tu, 1H),
6,74 (m, J=9,5 Tu, 1H), 2,92 (¢, 1H), 1,18-1,14 (M, 2H),
0,83~0,79 (M, 2H).

IIPMMEP 63

Tper-O0yTuUJoBHM 3bup 4-[6- (8-umknonponun-7-okco-7, 8-

omrunponmpuao [2, 3-d] nMpUuMUaOMH—2 -UJIAMUHO ) ~IUPUIOUH=- 31yl —

nunepasmH-1-kapOoHOBOM KUCJIOTH

CMmecsh 8 -UMKJIONPONUII-2-Me TUJICYJIbdUHMI-8H-nupnuao [2, 3-
d]numpummaomH-7-oHa (388 Mmr, 1,56 MMosb) M Tper-OyTUIOBOTO 3dupa
4- (6-aMMHONMUPUIOMH~-3-MJ1) ~[IMIepa3uH-1-KapBOHOBO! kucCJIOTH (462 MDD,
2,0 mmone) B TogayoJse (5 mn) Harperasmu npu 100°C B Teuenue 18
Jac. CMecb oOxJjaxjalM OO KOMHATHOM TeMIepaTyph M TBepnoe
BewecTBo cobupany (uIbTpOBaHMEM, [IPOMHBAJIM TOJYOJOM M CYWUIM C
nonydyeHuveM TpeT-OyTuioBoro 2dpupa 4-[6- (8-umknonponmi-7-okco-
7, 8-ouruaoponupuno [2, 3-d] nupuMuanH=-2-UITaMUHO ) ~NMMPUIOMH-3-ui] -
nurnepasuH-1-kapBoHoBOM KMCHOTH (96 Mr, 13%). *H GMP § (400 MTI'u,
mMco) 9,97 (c, 1H), 8,67 (¢, 1H), 8,39 (m, J=9,3 Iy, 1lH), 8,0
(g, J=2,95 r'u, 1H), 7,71 (m, J=9,3 T'u, 1lH), 6,28 (m, J=9,3 Tu,
1H), 3,42 (yump., 4H), 3,05 (yump., 4H), 2,80 (M, 1H), 1,37 (c,
9H), 1,20 (m, J=6,1 Tu, 2H), 0,76 (yump., 2H).

[IPUMEP 64

8 -Umknonpornmi-2- (S~nunepasui-1-unnmpuinH-2-ujaMmHo) —8H-

nupnno [2, 3-d] nupuMmnIonH-"7~0H

T'asocobpasHeyi  HC1 GapboTupoBaaM  4yepes3  pPacCTBOP TpeT-
By THUIIOBOTO 3bupa 4—[6—(8—uuxnonponmn—7—oxco—7)8-
mruoponupnno [2, 3-d] nMpuMMnIanH-2 -MjlaMMHO ) ~MUPUINH-3 -] —
nunepaszmuH-1-kapboHoBoi kucyioTe (96 Mr, 0,21 mmoabr) B CH,Cl, (5
MJT) B TedeHMe  HEeCKOJIbKMX MMHYT QOO ofpasoBaHusa TBepIgoro
BemecTBa. CMecCh IMepeMemMBAJM [PV KOMHATHOM TeMmlIepaType B
TedyeHye 18 wuvac wu oOpa3oBaHHOe TBepOoe BeWeCTBO CoBupasm
dunerpoBaHumemM u npomeiBamm CHpCl,, 3aTeM cCcymmaM B BakKkyyMe C

NnojiyyeHreM XeJjlaeMor'e nponykTa 8-umkionponmi-2- (5-nunepasmH-1-
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UINUPUIONH=-2 -ujlaMMHO ) —8H-nupuno [ 2, 3-d] nupuMmaouH-7-oHa B BuUIe €TI0
TUOPOXJIOPUIOHON  COJIU (83 wmpr, 85%) . T, . >300°C. AHaJ.
Paccuurano gna Cy9H»N,0-2,1HC1-1,5H,0:C, 48,87; H, 5,63; N,
20,99. Hampmeno: C, 49,23; H, 5,53; N, 20,68.

INPUMEP 65

6-BpoM-8-UMKJIONEHTUNI-2~ (MMPUINH-2, 6-MJIOMaMUHO ) —8H-

nupnno [ 2, 3-d] nupuMuanH-7-0H

CMmecer 6-0OpoM-8-UMKIIONEHTUIN-2-MeTaHCcynbduumn-8H~-nmupuno (2, 3-
d] nmpummanH-7-oHa (370 Mr, 1,0 mMMonb) M 2, 6-OMaMMHONMPUIMHA
(164 mr, 1,5 MMomb) B Tosyosne (5 mn) Harpemamu npu 120°C B
TeuyeHue Houm. OO6pasoBaHHOe IIPM OXJaXIEeHMM TBeploe BEWECTBO
cobupanu O(unbTpoBaHMEM, IMPOMEIBANM TOJYOJIOM, 3aTeM o6pabaTuHBasu
YJIbTPa3BYKOM B TOpAYEM METaHOJIe U CYWMIM C [OJIyUYeHUEM XeJlaeMoTo
npoiykTa 6-06poM-8-UMKIIONEeHTWI-2~ (MMPUIONH-2, 6-niaguaMmHo) —8H-
nupuno (2, 3-d] nupummaouH~-7-oHa (105 w™Mr, 26%). wT.nn. > 300°C.
Anan. PaccumraHo nmms Cy9H17NgOBr: C, 50,89; H, 4,27; N, 20,94.
Hanneno: C, 51,00; H, 4,20; N, 21,04.

[IPUMEP 66

6-BpoM-8-uMKJIONneHTWI-5-MeTui~2 - (IMPUIONH-2 -1UaaMmHo ) —-8H-

nupuno [ 2, 3-d] nupuMyanH-7-0H

CMmech 6-6poM—-8-LUMKJIONEeHTUN~2~-MeTaHCyJIbbuHUII-5-MeTun-8H-
nupuno (2, 3-d] nupuMuIOnH-T7-0Ha (370 MT, 1,0 MMOJIE ) 17
2, 6-munammHonupuauHa (163 wMmr, 1,5 wMmMone) B Tosyosne (5  wul)

Harpesasm npu 120°C B TeueHuMe HouM. OBpaz30BaHHOE NPM OXJIAXKISHUU
TBEPLOE BewecTBO cobupanu (UILTPOBAHMEM, I[IPOMEBAJIM TOJIYOJIOM U
obpabaThHBanaM YyJIbLTPasBYKOM B TopAueM MeOH. Ilocjae duabTpauuu
TBEPOOE€ BELWEeCTBO CHOBa CyWWIM C I[IOJNYYEHMEM XeJlaeMor'o IMpOoOyKTa
2- (6-aMMHONMPUOMH-2 ~MJIaMUHO ) —6~BpOoM-8~LUMKIJIONEeHTUI-5-Me Tu-8H-
nupuno (2, 3-d] nupuMuIouH-7-0Ha (39 MT, 9,3%). T.IJT. :
>274,6~276°C. PaccumraHo nna CigH19BrNgO-0,2H,0: C, 51,61; H,
4,67; N, 20,06. Hampmeno: C, 51,42; H, 4,44; N, 19,87.
NPUMEP 67

8 -IMKJIONEHTUI-6-3TUI-2-MeTaHCyNIbdoHMa-8H-nupuno [2, 3—

d] nupuMuonH-7-0H

K oxnaxpaemomy (0°C, JsnenmsHas GaHs) pacrBopy 8-LUUKJIONEHTUJI-

6-3TMI-2-MeTUNCynbbaunn-8H-mupuno [ 2, 3-d] nupumumoua-7-oua (5,0 T,
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17,28 mMone) B muxsopMmeraHe (25 mi) B armocdepe asora mobapJIAaaMm
M-XJIOpIIepOeH30MHYI0  KUCJIOTY (MCPBA) (7,4 T, 30,0 wmMMonB).
Oxnaxpapuwyl OaHO YHaJlAJdM UM PeaKUMOHHYK CMeChb IllepeMelyvBaly Npu
KOMHAaTHOW TeMnepatype B TeueHMe 3 uyac. PeaKLUMOHHYIO CMeCh
BEIMBaAMIM B BOOH. NaHCO; (HacemeHHENM pacTeop, 100 wMm) nu
3KCTparupoBau TPM  pasa IMNXJIOpMEe TaHOM (BCero 300 MJT) .
OpraHuyeckue cJjou OOBeIMHANM M CYIWJIM Han CcyabdaToM MarHus.
YInajieHue OCyumMTesiell U BHIAapMBaHME PaCTBOPUTEJIS OABaJI0 TEMHO-
OpaHXeBOe MacJio, KOTOopoe xopmarorpadpupoBanm Ha cCcuimkaresne,
SIIOUPY S TpanyeHTOM sTuiauerar/oMxaopMeTaH c NoJIyyeHueEM
8 - UMKJIONEHTUI-6-3THI-2~MeTaHCynbboHuI-8H-nupuno [2, 3-

d]nupmMmamH-7-oHa B Buie O6eJioro nopouwka. llepekpucTams3aumsa U3
CMecHM JIuxXJopMeTaH/TekcaH HaBaja Oejiele UIOJbYaTHE KPUCTAaJJIH
(3,56 r, 11,1 mmonp). T.ma. 174-176 °C (HEeCKOpPpPEeKTUPOBaHHaSA);
'H AMP § (400 Mru, CDCl;) 8,87 (c, 1H), 7,50 (c, 1H), 5,98-5,89
(M, 1H), 3,36 (¢, 3H), 2,68 (kB., 7=7,3 Tu, 2H), 2,30-2,22 (M,
2H), 2,16-2,11 (M, 1H), 1,97-1,89 (M, 1H), 1,72-1,68 (M, 1H),
1,26 (7, 7=7,3 Tu, 3H); MC (APCI +) 322 (M + 1, 100).

[IPUMEP 68

8-LIMKJIONEeHTUJI-6— [2~-3TOKCU~-3TOKCU ) —2-MeTUNCyJbdaHn~8H-

nmpuno [2, 3-d] nupuMrnIOnH-7-0H

K cycneHsum runpuna HaTpusa (45 w1, 1,1 wmMmoasb, 60%
oucriepcusa B Machae) B TTI'® (10 mn), B arMocbepe asora, nobasisanu
2=-3TOKCUDTAHOJ (113 mMr, 1,25 wmMMmoab). PeaklIMOHHYI  CMecChb
nepeMemMBaJM I[IPM KOMHATHOM TeMmnepaType B TeueHue 30 wMuH. K
cMecu noBasasany 8 -LUMKJIONeHTHUI-6-dTop—-2-MeTUJICYJbbaHna-8H-
nmpuno [2, 3-d] nupuMuauH-7-0H. PeakKLUMOHHYI0O CMeChb 3aTeM Harpesalu
OO TeMmnepaTyphl KUNEHMUs C OOpaTHHM XOJOOMUJIbHMKOM M [1€peMelMBaliu
B TeueHMe HouM. OXJlaXOeHHbBM pacTBOP TacuMaM Boloil (25 wMma) wu
3KCTparupoBadn 3TUIIALETATOM (50 MIT) . OpraHnuyeckun cJion
nocJjiefoBaTesJIbHO NPOMHBAJM OBaxiOel BoOH. NH,Cl (kaxoet pas no 20
MJl) M HACHIWEHHHBM COJIeBEM pacTBopoM (20 mn). OpraHudYecKMil CJoi
Cyumnay Han CcyabbaToOM MarHusa. YOajleHMe OCYWMTENeM M BhIlapUBaHue
pacTBOpPUTENIA AaBajlo XeJITOe Macjo, KOTOpoe xopMmaTorpadmupoBanm Ha

cunamrkarese C SJIIONPOBaHUEM I'paleHTOM 3Tujauerar/rekcaH C
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NoJiyueHMeM  B—LMKJIIONeHTHII-6- (2-3TOKCU-3TOKCHU) —2-MeTUNCyNbdaHmun—
8H-nmupupo [2, 3-d] nupuMuaouH-7-0Ha B Buioe NpospadHoro Macna (289
mr, 0,83 mmons). 'H AMP § (400 MI'u, CDCl;) 8,52 (c, 1H), 6,77
(c, 1H), 6,04-5,95 (M, 1H), 4,16 (T, 7=4,0 Tu, 2H), 3,86 (T,
7=4,0 Tu, 2H), 3,58 (xB., 7=8,0 T'm, 2H), 2,59 (c, 3H), 2,34-
2,25 (m, 2H), 2,13-2,03 (M, 2H), 1,91-1,82 (M, 2H), 1,71-1,60
(M, 2H), 1,20 (v, 7=8,0 I'u, 3H); MC (APCI +) 350 (M+1).
[IPUMEP 69

8-1IMKJIONEeHTUII-6~ (2-3TOKCUBTOKCH) —2-MeTaHCYJIbdMHMI-8H~-

nupuno [2, 3-d] nupuMmaouH—-7-0H

K pacTeOpy 8 -LUMKJIAOMNEHTUNI-6~ (2-3TOKCUBTOKCHU) -2—
MeTuICyJsbbanun-8H-nupuno (2, 3-d] nupuMmuaouH-7-oHa (289 wMmr, 0,83
MMOJIL} B xJopodopme (5 mn) mobaBianm 2-BeHzouacynbdoHMI-3-deHnn-
OKCa3supUIMH (281 MDD, 1,07 MMOJIb ) . PeaKUMOHHYI cMecChb
rnepeMemMBagy I[P KOMHAaTHOM TeMnepaType B TedeHMe HOuM, B
aTMochepe aszoTa. PacTBopuTenu yHaNAAM M HEOUMIEHHHM [IPOIOYKT
xopMaTorpadupoBanmM Ha  CuwiImkarene, DJIOMPYS  TpalMeHTOM 5%
MeTaHOJI-3TulaueTrar/rekcaH c [10JIydeHueM B-LuuKIONEeHTUN-6- (2-
DTOKCUITOKCU) —2-MeTaHCyJIbduHun-8H-nupuno (2, 3-d] nupuMmuanH-7-0Ha
B BUIe NPO3PavHOTO macna (210 mr, 0,56 mMomb). *H SIMP & (400
MI'uy, CDCl;) 8,84 (c, 1H), 6,89 (¢, 1H), 6,06-5,98 (M, 1lH), 4,23
(r, 7=4,0 I"u, 2H), 3,89 (v, 7=4,0 T'u, 2H), 3,60 (kB., 7=6,9 Tu,
2H), 2,95 (¢, 3H), 2,28-2,19 (M, 2H), 2,15-2,10 (M, 2H), 1,97-
1,88 (M, 2H), 1,71-1,64 (M, 2H), 1,21 (7, 7=6,9 Tu, 3H); MC
(APCI+) 350 (M+1).

MMPUMEP 70

6-BEpoM-8-uukjgoneHrun-5-mMerun-2-[5- (4-mMmeTunnmunepasmH-1-

un) nMpuaMH-2-unammHo ] -8H-nupuno [2, 3-d] nupuMmnouH-7-0oH

6-BpoM—-8-LUUKJIIONEeHTUII-2-MeTaHCyJIbPUHUI-5-MeTHI-8H~-
nupuno [2, 3-d] nupummauu-7-oH (1,0 r, 2,7 mvoae) u 5-(4-meTun-
nunepasuH-1-wi) -nupuiovH-2-mnamMmud (1,48 r», 7,7 MMoib) oOOBEIOMHANM
B Tojnyone (3,0 mMmn) B arMmocdepe asoTa. PeakUMOHHYK CMeCh
Harpeeaau OO TeMIepaTypH KUIEeHUsA C OOpaTHBM XOJNOIOMJIBHMKOM M
rnepeMemyBagM B TedeHue 4 uyac. PeakUMOHHYK CMeChb OXJaxIalu Oo

KOMHaTHOM TeMrepaTypH ¥ ¢unbTpoBanu. TBeploe BeWECTBO MNPOMEBANM
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OOrNOJIHUTENBbHEIM KOJIMYECTBOM TOJIyoJla (Bcero 25 Mia) M Ccymuwau B
BakyyMe C TIOJydeHMeM xKeJToro nopomka (338 wMmr, 0,78 wMMmoJb).
T.1. 278-280°C (pas3s.); MC (APCI +) 498, 500 (100); 'H sMP &
(400 MI'u, CDCl;) 10,71-10,64 (M, 2H), 9,01 (c, 1H), 8,10-8,09
(m, 1HW), 7,89 (m, 7=0,10 Tu, 1H), 7,52-7,30 (M, 1H), 5,97-5,89
(m, 1H), 3,87-3,84 (M, 2H), 3,53-3,50 (M, 2H), 3,22-3,09 (M,
4H), 2,83-2,82 (M, 3H), 2,60 (c,‘3H), 2,21-2,15 (M, 2H), 1,94
(ymmp., 2H), 1,81-1,78 (M, 2H), 1,62-1,60 (M, 2H); A=nanu.
Paccuurano gnsa Cy3HpBrN50:+3,00H,0-1, 65HC1-0,60C,HsOH: C, 43,70;
H, 5,74; N, 14,74. HamgpmeHo; C, 43,76; H, 5,79; N, 14,39.
INPMMEP 71

8-lUuknoneHTun-6- (l-3rTokcuBmHMI ) ~5-MeTnn-2-[5- (4-MeTUI-

nunepasyH-1-ui) nMpmuiInH-2-uaamMmHo] ~8H-nupuno [ 2, 3-d] nupyMuaonH-7-

OH
B cocyn BMECTHUMOCTLI 6 IOpaxM  s3arpyxanm 6-6pomMm-8-
LUMKJIONEHTUII-5-MeTun-2- [ 5- (4-mMeTunnunepasmi-1-ui) -NnMpuonH-2-
nnammHo ] -8H-nupuno [2, 3-d] nupuMmuanH-7-0oH (266 Mr, 0,53 MMoONB) U
TeTpakuc (Tpudbennndocodmu) namnammn(0) (61 wMmr, 0,053 wmMmMmonb) u
3aMeHSANn armocbepy apIOHOM. JoBaBasanu TOJNYON (5 MJT) C
nocJyenymommuMm nodassieHMeM TpUOYTUN- (l-3TOKCUBMHUII) -CcTaHHaHa (289
mr, 0,80 mmvonb). Cocym Harpesasm no 110 °C u rnepeMeuBaIyu B
TeyeHue 12 yac. PeakumoHHy® cMeck pas3baBigaam xXjJopodopmom (25
MJI) M aIncopOuMpoBaJiM Ha CcCuaMkaresye. XpoMmarrorpadmueckasa OUMCTKA
Ha cuiamkarese (rpamveHT xjaopodopMm/2-nponaHon + 1% TEA) naeaja

8-uuxIonNeHTMN-6- (1-3TOKCUBMHMI) -5-MeTH-2~ [5- (4 ~-MeTUAnMnepasmH-

1-un) -mupuamH-2-unammHEo] -8H-nupuno [ 2, 3-d] nupuMuIOInH-7-0H (237
mr, 0,48 mMone). MC (APCI+) 490 (M+1, 100).
[IPVUMEP 72

6-AueTma-8-UuKIONeHTUI~-5-MeTmi-2- [ 5~ (4-MeTununepasuH—1-

uil) -nupuivH-2-unammHo] -8H-nupuno [2, 3-d] nupuMnonH=-7-0oH

K pacrBopy 8-uuxknoneHTmi-6-(l-3ToKCUM-BUHUI)-5-MeTuUI-2-[5-
(4-MeTuAnNuIepasnH-1-ui) -nupuiamuH-2-uinammHo ] -8H-nupuno [2, 3-
d] nupuMmmiomH-7-o”a (237 wMmr, 0,48 wMMmosib) B xjopodopme (5 wmi)
noGaBasaaM XJOPUCTHIT Bomopon (2 M pacrBop B npocrom 3dmpe, 2,0

M, 4,0 MMosb). PeakUMOHHYK CMeCh I[epeMemMBajM Npy KOMHAaTHOM
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TeMrnepaType B TeueHue 12 yac. PacTBOpMTEJIM BHIIAPMBAJIM M OCTATOK
PacTBOPANM B 3TaHoOJIle. IJTAaHOJ BHNapuBalM C MNOJIyYeHMEM 6-aueTus-—
8-uuknoneHTUNn-5-MeTun-2- [ 5- (4~MerTunnunepasmu-1-uin) -NnUpuIMH-2 -
unammuo] -8H-nupnno [2, 3-d] nupuMmnamy~7-oHa (239 Mmr, 0,52 MMomb).
MC (APCI+) 462 (M+1l, 100); 'H sAMP & (400 MI'u, OMCO-dg¢) 10,83 (M,
2H), 9,00 (c, 1H), 8,1 (M, 1H), 7,88-7,82 (M, 2H), 5,89-5,80
(m, 1H), 3,88-3,85 (M, 2H), 3,54-3,51 (M, 2H), 3,23-3,11 (M,
4H), 2,83-2,82 (M, 3H), 2,43 (c, 3H), 2,34 (c, 3H), 2,23-2,11
(M, 2H), 1,93 (ymmp., 2H), 1,81-1,77 (M, 2H), 1,60-1,59 (M,
2H); AHan. PaccumranHo nmnsa CysH3N;0,-2,70HC1l-1,05C,HsOH: C, 53,50;
H, 6,63; N, 16,12; Hamnmexno: C, 53,45; H, 6,47; N, 15,85.
NNPUMEP 73

TpeT-0yTUIOBLM 3bup (1-{6-[8-uuknoneHTUN-6- (1-3TOKCHU-

BUHWI) —-5-MeTun-7-okco-7, 8-ourugponupuno [2, 3-d] nupuMmuanH-2—

UJIAMMHO ] “NMUPUIAMH=-3-UJ } ~OUMPPOJNINH~3-UJI1) —KAaPBOAMUHOBOM KMCJIOTH

B cocyn BMeCTMMOCTBLIO 6 IpaxM 3arpyxam TpeT-OyTUJIOBHT 20up
{1-[6- (6-6pom-8-umuknoneHTniI-5-MeTun-7-okco-7, 8—aurmuapo-

nupuno (2, 3-d] nMpUMUMIOMH-2 ~MIaMUHO ) ~TIMPUIOUH=-3~WJ1) ~TUPPOJIMIONH=- 3~

nin}-kap6aMmMHOBOM KUCJIIOTH (379 MI', 0,65 MMOJIb ) )7
TeTpakuc (rpudpeHmnpocodun) nannagmin(0) (75 wMr, 0,065 wMMmoap) wu
aTMochepy 3aMeHANM  aproHoM. [JobaBnaaM  ToJyod (5 wm) lo

nocnenyiommMm nodasiseHueM TpubyTuMI- (1-3TOKCUMBMHUI) -cTaHHaHa (352
mr, 0,97 wmMonp). Cocyn Harpesasmm no 110°C u nepeMemmeanu B
TeueHue 12 yac. PeakUMOHHYI CMecChb pasfaBnanm xJjopodopmom (25
M) ¥ ancopfupoBanM Ha CcuiMkKaresie. XpoMarorpaduueckas oOuMCTKa
Ha cuiamkarese (rpazMeHT xJjgopodopm/2-mponaHosn + 1% TEA) naeana
TpeT-0yTUNoBLI 3dup (1-{6-[8-umknoneHTMI-6- (1-3TOKCUMBMHUII) -5—
MeTun-7-okco-7, 8-gurnaponupmno [ 2, 3-d] nupuMuIMH-2 -muaaMMHO | -

NMUPUONH-3 -1} -IMPPOIMAOMH-3~1J1) ~KapBaMMHOBOI KUCJIOTH B BUIE

XeJITOTO TBepaoro semecrsa (394 Mmr, 0,68 MMoawr). MC: (APCI +)
576 (M+1, 100), 548.
INPUMEP 74

6-AueTmn-2-[5- (3-aMMHONMPPOJIMANHE=1-1J1) ~IMPUANH—2 -MJIAMUHO] —

8 -umkIIoneHTWI-5-MeTun-8H-nupuno [2, 3-d] nupuMuIamMH-7—0OH

K pacrBopy Tper-OyTuisioBoro 3dpmpa (1-{6-[8-LUMKIOIEHTUII-6~
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(l-aTokcueymumn) -5-MeTnn-7-okco-7, 8~aurmuaopo-nmpmuno [2, 3-
d] IMPUMUIOMH -2 ~UJIAMMHO ] ~MMPUIONH~3~WJ1 } ~[IMPPOJIMIONH~ 3~ ) -
kaptaMmMHOBOM kucyoTH (394 mr, 0,68 mMmonb) B xnmopodopMme (5 mi)
noGaBJyianmM XJIOPUCTHIA Bomopod (2 M pacTBop B npocroM sdupe, 2,0
M, 4,0 MMonb). PeakUMOHHYI CMeChb [lepeMelMBalu rnpu KOMHaTHOM
TeMrnepaType B TeueHMe 12 yac. PacTBOPUTEAM BHMNaApMBaJIM M OCTATOK
PacTBOPAJIM B BTAHOJIE. 3TAHOJI BHNAPMBANM C I[OJydYeHMEM 6-aleTuii-
8—uMKnoneHTmn—5—Mewmn—2-[5—(4—meTmnnmnepa3MH—1—Mn)—nnpmnMH—Z—
mnnammuo] -8H-nupnnao (2, 3-d] nupuMuamnu-7-oHa (239 Mmr, 0,52 MMoJb).
MC (APCI+) 487, 391, 279 (100); 'H AMP & (400 MI'u, MOMCO-d¢) 8,98
(c, 1H), 8,34 (ymmp., 2H), 7,78-7,73 (M, 2H), 7,51 (ymup., 1H),
5,89-5,80 (M, 1H), 3,98 (ymmp., 2H), 3,62-3,51 (M, 4H), 2,40-
3,23 (M, 2H), 2,44 (c, 3H), 3,34 (¢, 3H), 2,25-2,20 (M, 2H),
2,16-2,13 (M, 1H), 1,93 (yump., 2H), 1,80-1,78 (M, 2H), 1,61-
1,58 (M, 2H). AHan. PaccuMTaHO MO C24H29N90,+2, 10HC1 -2, 85H50"
0,45CHsOH: C, 50,16; H, 6,68; N, 16,45; Cl1°, 12,49. HamneHo: C,
50,37; H, 6,90; N, 16,45; C1°, 12,61.

[IPUMEP 75

6—Bpom—8—uuxnoneHTmn—2—(4-rmnpoxcm—3,4,5,6—TeTparmnpo—2H—

[1,3']GMHMPMHMHMH-G'—MHaMMHO)—5-M€TMH—8H—HMpMHO[2,3—

d] nupuMmuOnH-7-0H

6-BpOoM-8 ~UMKJIONEHTUII- 2 —Me TaHCYJIb OUHMIT- 5 -Me T~ 8H-
nupuao[2, 3-d] nupmmmaouse-7-ou (2,50 1, 6,76 MMOJIE) M 6'-aMMuMHO-—-
3,4,5,6-TeTparmnpo—2H—fl,3']GmnmpmnMHmn—4—on (1,96 nr, 10,13
MMOJIb) ofObemmHANIM B Tojryosie (10,0 wi) B aTMocpepe asoTa.
PeaxkuMOHHYyl cMeCb HarpeBajM IO TeMNepaTyps KUIIEHMS C o6paTHEM
XOJIOOMJIBHMKOM M NepeMelMBaiaM B TedeHMe 4 uyac. PeaklLMOHHYIO CMech
oxXnaxfamM HO KOMHATHOM TeMnepaTyps M (uiasTpoBaym. TBeproe
BeWeCTBO NPOMEBANM LOMNOJIHUTEJIbHEM KOJMYECTBOM ToJiyosia (Bcero 75
MJI) M CyuMaM B BaKyyMe C [OJIYYEHUEM XeJITOTO nopomka (566 wMr,
1,13 mmose). MC (APCI+) 499,501 (M+2,100); 'H AMP § (400 MIu,
AMCO-d¢) 10,06 (c, 1H), 8,96 (c, 1H), 8,04 (c, 1H), 7,83 (m,
7=9,3Tu, 1H), 7,46 (m, 7= 7,3Tu, 1H), 5,93-5,89 (M, 1H), 4,71
(¢, 1H), 3,65-3,60 (M, 1H), 3,53-3,51 (M, 2H), 2,88-2,83 (M,
2H), 2,57 (¢, 3H), 2,18 (yump., 2H), 1,90-1,81 (M, SH), 1,59~



90

1,48 (M, 3H); AHan. PaccuuraHo nna Cy3Hy7BriNgO,-0,45H,0: C,
54,43; H, 5,54; N, 16,56. Hamneno: C, 54,04; H, 5,23; N, 16,33.
[TPUMEP 76

8-luknoneHTun-6- (l-sroxkcuBuHmI) —2- (4-ruaopokcu-3,4, 5, 6-

TerTparunpo-2H-[1, 3' ] 6unupuInHmI~6"' -MJIaMMHO ) - 5~-MeTu-8H-

nupuno [2, 3-d] nupuMuInuH-7-0H

B cocyn BMECTUMOCTLIO 6 opaxm 3arpyxam 6-0OpoM-8-
uukjgonedTun-2- (4-runpokcu-3, 4,5, 6-rerparnopo-2H-

[1,3']6unupnaonHua-6"'-unnamMmMHo) -5-mMeTun-8H-nupuno [2, 3-

d] nupyMmuauH-7~-0H (316 MT, 0,63 MMOJIb ) 7
TeTpakuc (rpudenmnpocdmr) nammammin(0) (72 wMmr, 0,063 wMmMonp) u
aTMochepy  BaMeHANIM  aApI'OHOM. JoBaBnAanaM  TOJYyOn (5 wmi) o

nocJjsenyiouyM gobarjieHueM TpubYyTUI- (1-3TOKCUBMHMII) ~CTaHHaHa (343
mr, 0,95 mmone). Cocym HarpeBamu no 110 °C um nepeMemmsBaau B
TeyeHMe 12 uwac. PeakUMOHHYK cMechb pasz30aBnsanm xJjgopobopmom (25
MII) ¥ ancopbupoBaJM Ha cuiaukarene. Xpomarorpaduueckas OUMCTKA
Ha cuiamMkKaresie (rpaIueHT xJopobopMm/2-nponaHon + 1% TEA) npaBaja
6-OpoM-8-uukIoneHTUn-2- (4-runpokcu-3, 4,5, 6-rerparnnopo-2H-
[1,3"']BunupuanHmn-6"'-unamMmHo) ~5-Mermn-8H-nupuno [2, 3-
d] nupmmunmu-7-oH (255 wMmr, 0,52 MMomb). MC (APCI+) 463, 491
(M+1, 100).

NPUMEP 77

6-AueTun-8-umknoneHTun-2- (4-mmaopokcu-3,4, 5, 6-Terparnipo-

2H-[1, 3'] 6bunupuauunn-6"'-unammyo) -5-mMerun-8H-nupuno (2, 3-

d] nupuMmManuH-7-0H

K pacTeopy 8-umknoneHTusI-6- (l-3TOKCUBUHMI) -2- (4-TUOPOKCU-
3,4,5,6-rerparmgpo-2H-[1, 3' ] 6unupnuIoOnMHMUI-6"' ~MaaMuHo) —-5-MeTuUI-8H~-
nupuno (2, 3-d] nupuMmauH-7-oHa (255 Mmr, 0,52 mMons) B XJopodopme
(2 M) npoGaBisaaM XJOPUCTHIMA Bomopon (2 M pacTBOp B IIPOCTOM
s¢mpe, 5,0 mn, 10,0 MMonb). PeakUMOHHYIO CMeCb [epeMemMBanu Ipu
KOMHATHOM TeMmnepaType B TeueHue 12 wac. PacTBopuTeN M BHIIAPMBAJIMU
M OCTaAaTOK PacCTBOPANM B DBTaHOJe. 3TaHOJN BHIIAPUBAJU C [OJYyUEHUEM
6-aueTuN-8-uukiIoneHTMI-2- (4-runpoxkcu-3, 4, 5, 6-rerparugpo-2H-
[1,3"]Bunupuanunia-6"'-unammHo) -S5-mMeTmun-8H-nupuno[2, 3-

d] nupuMmuann~-7-oHa (213 wMmr, 0,46 mMmMonb). MC (APCI+) 463 (M+1,
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100); 'H sAMP & (400 MI'y, HOMCO-dg) 10,90 (yump., 1H), 9,07 (c,
14), 8,19 (¢, 1H), 7,91 (yuwmp., 2H), 5,91-5,89 (M, 1H), 3,77
(yump., 1H), 3,62 (ymmp., 2H), 3,07 (yump., 2H), 2,58 (c, 3H),
2,40 (¢, 3H), 2,30 (ymmp., 2H), 1,98-1,86 (M, S5H), 1,65 (ymup.,

4H); AHan. PaccumraHo nana  CpzsH3gNgO3+1, 76C3HgO;-0,36CHCls:  C,
60,20; H, 7,33; N, 13,75. Hamnmeno: C, 60,48; H, 6,97; N, 13,35.
[IPUMEP 78

TpeT-OyTWJIOBLI  2dup 4-[6- (6-O6poM-8-LuKIONEeHTUI-5-MeTHa-7-

okco-7, 8-aurunponvpuno [2, 3-d] nMpuMMUIONH-2-UJIAMUHO) ~MTUPUINH—3—

nil) —as’enaH-1-kapBGOHOBOM KUCJIOTH

PacrBop TpeT-OyTunosoro sdupa 4- (6-aMMHOOMPUAMH-3-UJI) —
azenaH-l-kapOoHoBON kKucJOoTH (614 Mr, 2,10mMMmoss) B Tosyose (10
MJI) KMOATUAM C OOCpPaTHHM XOJIOIMIILHMKOM B annapare IOuHa-CTapka B
TedeHMe 3 uyac. Tenno oTBOmMIM M, KOI'Ia TeMrnepaTypa KUIIEHUS
oBpaTHBEM XOJIOONJIb HUKOM CHMXaJjacso, noBaBJanau 6-6pomM-8-
umxnoneHTMn—2—MeTchyHBQMHMM—S—MeTMH—8H—nmpmno[2,3—d]nMpMMMHMH—
7-on (700 Mr, 1,89 MMoOJb) . [IOJIYyYEHHYI® CMeChb KMUIATUIU C obpaTHbEM
XOJIOOMJIBHMKOM B TedeHue 12 wac B arTMocoepe N;. JobaBasanu
AHTapHEM aHruipun (500 Mr) ¥ npomonxanmu KunsdeHMe C oOBpaTHHM
XOJIOODMJIBHMKOM B TeueHMe 3 uyac. PeakUMOHHYH CMeCh OXJaxnalu,
pacreopamm B 3Tmgauerare (100 M) M opraHuMyeckuit CJONM [MPOMBIBAJIM
Bomor (Bcero 100 mn). OpraHMYecKMit CJIOM CymMiIM Han CyJdbdaToMm
MaTHUA u paCTBopMTenm BHITapVBaJu. HeounmeHHEM NPONYyKT
rnoneepranM xpoMaTorpad¢um Ha CUIMKAreNe M 3JOMPOBAIM TPalMeHTOM
XJIOpOYOPM/2-NpornaHos C NOJIydeHUueM TpeT-6yTuyioBoro sdupa 4-[6-
(6-6poM-8-umnknoneHTMI-5~-MeTun~7-0Kkco-7, 8- aurunponmpuno [2, 3-
d]nMpMMMHMH—2—MnaMMHo)—nmpmnmu—3—mn]—asenaH-l—KapﬁoHOBoﬁ
KMCJIOTBH B BuIOE XeJToro nopomka (414 ur, 0,82 MmMmonb). MC (APCI+)
500, 600 (M+1, 100).

IIPUMEP 79

6—Bpom—8—uuxnoneHTMn—2—(5-[1,4]nmasenaﬂ—l—mnnmpman—Z—

niammHo) -5-metun-8H-nvpuno [ 2, 3-d] nupuMmuaomuH-7-oH

I'as000pasHLll XJIOPUCTHIT BOAOOPOA 6apCOoTMpOBANM dYepes pacTBOP
TpeT-0yTUJIOBOTO spupa 4-[6- (6-BpoM-8-UUKIIONEHTHUI~5—MeTua~7 -

oxkco-7, 8-auruaponupuno [2, 3-d] nMPUMMUIVH-2 - MJIAMUHO ) ~IUMPUIOUH- 3 -
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ni]-azsenaH-1l-kap6oOHOBOI KN CJIOTH (80 MT, 0,13 MMOJIB ) B
xynopopopMme (5 mi) B Teuenme 30 MmMH. Pacrsopurenu BHIApUBAIU U
OCTaTOK pacTupamm C 23TaHOJIOM (5 wMi). TUIOPOXJOPUIHYD COJIb
6—6pom—8-umxnoneHTmn—2—(5—[l,4]nmasenaﬂ—1—MnnmpmnMH—2—MnaMMHo)-
S-MeTun-8H-mupuno [253-d] nupumMmaomu-7-oHa cobupanm B BMOE XeJTOTO
nopomwka (44 mr, 0,089 mmonb). MC (APCI+) 499, 501 (M+2,100); 'H
SMP & (400 MI'u, IOMCO-de¢) 8,84 (c, 2H), 8,13 (c, 1lH), 7,66-7,64
(M, 1H), 7,42-7,39 (M, 1H), 5,86-5,82 (m,1H), 4,36 (c, 1H),
3,81 (¢, 2H), 3,60 (c, 2H), 3,16 (c, 2H), 2,09 (c, 4H), 1,99
(c, 2H), 1,79 (ywup., 2H), 1,60 (c, 2H), 1,05 {(c, 2H); Anuan.
PaccumuraHo onsa C2gH2¢BriN70,+ 0, 15HC1-2, 55C,Hs0H- 0, 45CHC1;: cC,
50,79; H, 6,55; N, 14,52. Haitmeno: C, 50,83; H, 5,69; N, 14,21.
[TPMMEP 80

Tper-OyTunoBuit 2¢up 4-{6-[8-uuxioneHTUNI~6- (1-3TOKCUBMHMI) -

5-M€TMH—7—OKCO-7,B—ﬂMPMHPOHMpmnO[2,3—d]HMpMMMHMH—2-MHaMMHO]—

nupuinH-3-mun}-[1, 4] mmasenan~1-kapSOHOBOM KUCJIOTH

B cocyn BMecTuMMOCTbI 6 HpaxM 3arpyxaimM TpeT-G6yTUIIOBLI s¢up
4—[6—(6-6pom—8—umxnoneuwmn-5-Memmn-7—oxco—7,8—

aurupponupuno (2, 3-d] nupuMmomMH-2-ui1aMuHO ) ~OUpMAOMH-3-1un] ~asenan-

l-xapBboHOBOMI KUCJIOTH (123 MD, 0,25 MMOJIb ) 171
TeTpakuc (TpudeHunpocodun) namnammit(0) (29 wmr, 0,025 wmMone) wu
aTMochepy  BaMeHANM  apPrOHOM. JoBaBnany  ToOJdyoOJ (5 wmm) C

nocjsenyioumM poGaBlieHMeM TpUubyTui- (1-3TOKCUBUHMUI) ~CTaHHAHA (137
mMr, 0,37 mMone). Cocyn HarpesanM mo 110°C u lepeMelMBanu B
TeyeHMe 12 yac. PeaKUMOHHYK CMecCb pas36aBiisiam xjgopodopmom (25
MII) M ancopbupoBalM Ha CUIUKareJe. XpoMaTorpagpmuueckas oOuMcCTKa
Ha cunukaresie (rpaaMeHT xJyopodopMm/sTmiaueTraT) OaBajla  TpeT-
OyTunoBet 2¢up 4-{6-[8-uuknoneHTun-6- (1-3TOKCUBUHMUT) -5-MeTUI~T -
oxco—7,8—nmrmnponupmno[2,3—d]nmpmmmnMH—2—MnaMMHo]—nmpmnMH—3—
wi}-[1,4] mazenaH-1-kapBOHOBO KUCJOTH B BUIE XEJITOTO TBEpOoIo
BemecTBa (116 Mr, 0,20 mMonw). MC: (APCI +) 125 (100), 490, 590
(M+1, 100), 624.
[IPMMEP 81

6—AueTmn—8—umxnoneﬂmmn—2—(5—[1,4]nmasenaﬂ—l-mnnmpmnmu—Z—

WJaMMHo) -5-MeTun-8H-nupnmno [2, 3-d] mupuMmuaonH-7 -oH
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K pactBOopy Tper-Oyrunosoro stmpa 4-{6-[8-umkmaoneHTmn-6-(1-
STOKCUBMHWII) —5-MeTui-7-okco-7, 8-ouruagponupuno [2, 3-d] nupuMmuonH-
2—MnaMMHo]-nmpmnMH—B-MH}—[l,4]nma3enau—1—xap60HOBoﬁ KUCJIOTH
(116 mr, 0,20 mmonb) B xJjopodpopMme (5 M) nHOBABAANM XJIOPMCTHIA
Bomopon (2 M pacTeop B npocToM %bupe, 5,0 mu, 10,0 mMomb).
PeakuMoHHYyl0 CMeChb I[l€peMemMBaaM [pM KOMHATHONM TeMnepaType B
TedeHue 12 uyac. PacTBOpMTENM BHNapMBaNM M OCTATOK PacTBOPAIM B
®TaHoJIe. O3JTaHOJ BHIAPUBAJIM C MOJIYYEHMEM TUIPOXJIOPUIAHON COJM
6—auemmn—8—umxnoneHTmn—Z—(5—[1,4]xuasenaH—l—MnnMpmnMH—Z—
WjiaMmHo) -5-MeTun-8H-mupuno [2, 3-d] nupummaony-7-oda (47 wmr, 0,10
MMOJIb) . MC (APCI+) 432,462 (M+1l, 100); 'H AMP § (400 MI'u, IMCO-
de¢) 9,19 (yump., 2H), 8,99 (c, 1H), 7,91 (c, 1H), 7,78-7,75 (M,
2H), 5,88-5,80 (M, 1H), 3,80-3,77 (M, 3H), 3,25 (ymmp., 3H),
3,16 (yuwmp., 2H), 2,44 (c, 3H), 2,34 (c, 3H), 2,49-2,18 (M,
2H), 2,12-2,10 (M, 2H), 1,93 (yump., 2H), 1,81-1,78 (M, 2H),
1,61-1,58 (M, 2H); AHan. PaccumraHo mjA C,5H3;N50,+2,80HC1-0, 45
C3HgO2: C, 53,35; H, 6,25; N, 16,25. Haigmeno: C, 52,96; H, 6,62;
N, 15,95.

[TPUMEP 82

6-Aue T~ 8 -UMKJIONEHTUI-5-MeTus- 2~ (MMPUINH-2 ~MJTaMUHO ) —8H-

nupuno (2, 3-d] nupyMuamnH-7-0oH

6—AueTmn—2—aMMHo—B—umxnoneHTmn-S—MeTmn—8H—nmpmno[2,3—

d] nupummaomu-7-on (195 mr, 0,681 MMomab) u TpeT-0yTOKCUIO HaTpUA
(92 Mr, 0,953 MMosp) cycneHmMpoBanu B N;-nponyBaeMoM ToJiyosie (5
M) . K noJsiydeHHOM cCycrneHsum noGaBiisiu 2-6poMnupuauH (78 wMka),
TpUC (InOeH3MIMneHaueToH) ~ogunannaomit (0) (25 mr, 0,027 MMOJIB} M
BINAP (34 Mr, 0,054 MMonb). PeaKUMOHHHIT COCY.H nNpolyBaJiM apTOHOM
M PEeaKUMOHHYK® CMeCb HarpeBamu Inpu 70°C B TeueHMe HOUYM.
PeakumoHHyl cMecb pasz0aBiAnM MPOCTHM 3QMPOM UM MeTaHOJIOM,
¢neTpOBaNM Yepes CJION LesMTa M KOHUEHTPUPOBAJM NPM MOHWKEHHOM
HaBJjleHuM. HeOouMUEeHHB MPOOYKT XopMarorpadMpoBasM Ha CuIMKaresne,
smorpysa rpanneHToM 40%-100% sTunauerara B TekcaHe. 6-ALeTus-8-
UMKJIONEHTMII-5-Me TWII-2 - (MMPUIOMH-2 -UJIaMUHO ) —8H-nupumo (2, 3-

d] nupuMuamH-7~0H TroJiydasJuM B BUIe TBepOnoro seuwectBa (40 wMr,

16%).'H AMP & (400 MI'uy, CDCl3) 8,84 (c, 1H), 8,35-8,32 (M, 2H),
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8,21 (yump.c, 1H), 7,75-7,71 (M, 1H), 7,03-7,01 (M, 1H), 5,89-
5,85 (m, 1H), 2,54 (¢, 3H), 2,37 (c, 3H), 2,03-2,08 (M, 2H),
1,92-1,87 (M, 2H), 1,73-1,67 (M, 2H).

MC (APCI) PaccumumraHo nnsa M+H: 363,2, HanneHo: 364,1.
UncroTra no BIXX = 92%.

[NPUMEP 83

TpeT-B6yTUNOBE  3bUp 4-[6- (B-uMknoneHTUI-5-MeTUII-7-OKCO-

7, 8-nurmuaoponvpuno [2, 3-d] nMprUMUIONH=2 -MUJIAMUHO ) TUPUAMH-3~1i] -

nurnepasuH-1-xkapBOHOBOM KMCJIOTH

8 -LMKJIONEeHTUI -2 -MeTaHCy b dMHUN~5-MeTnn-8H-nupuno [2, 3-
d]nupummuamu-7-on (0,40 1, 1,37 MMOJL) U TpeT-6yTUIOBHI 3dup
4- (6-aMMHOMUPUOMH-3-MUJ1) ~NMNepasmMH~-1-kapBoHoBOM kucaoTw (0,497
r, 1,78 wMMmonb) HarpesaiuM B Toyiyosie (4 M) OO TeMnepaTypH
KMNEeHUs pacTBOPUTENA B TeueHMe 16 wuac. PeakUMOHHYKW CMecChb
OxXJjlaxmany OO KOMHATHOM TeMrnepaTypn M oBpa30oBaHHBM OCaloK
cobupanu OQUILTPOBAHMEM M IIPOMBIBAJNIM Ha BOpPOHKe TojiyoaoM (3x10
MJI) C nojydeHueMm TpeT-OyTuiioBoro 3dupa 4-[6- (8-umuxiaoneHTHMII-5~
MeTun-7-okco-7, 8-aurunponupuno [2, 3~d] nupuMmMaAnH—-2-MIaMUHO) -
NMPUIONH-3-ui] -nunepasmi-1-kapOoOHOBOM KUCJIOTH B BMUIOE TEMHOTO
KOpMUHEBaTO-Ceporo TBepmoro semectsa (0,100 r, 16,2%). 'H aMP &
(400 Mr'u, JOMCO-dg¢) 9,92 (c, 1H), 8,78 (c, 1H), 8,02 (m, J=2,9
'm, 1H), 7,87 (m, J=9,3 Iu, 1H), 7,50 (mm, J=2,9, 9,0 Tu, 1H),
6,18 (c, 1H), 5,77 (M, 1H), 3,44 (M, 4H), 3,07 (M, 4H), 2,39
(c, 3H), 2,20 (M, 2H), 1,85 (M, 2H), 1,71 (M, 2H), 1,55 (M,
2H), 1,39 (c, 9H).

[NPVMMEP 84

8—uuxnoneHTmn—5—MeTmn—2—(5—nmnepa3MH~4—un—nmpmnMH—Z—

nnammHo ) -8H-nupugo [2, 3-d] nupuMmIOnH-7-0oH

TpeT-6yTuioBM  3dup 4-[6- (8-uMKIIONEHTUI-5-MeTUJI- 7T -OKCO—
7,8—ﬂMPMHpO-nMpMHO[2,3—d]HMpMMMHMH—2—MHaMMHO)—nMpmnMH—3—MH]—
nurepasmH-1-kapBoOHOBON KM CJIOTHI (0,093 T, 0,184 MMOJIb )
pacTeopsasaM B IOuXJIoOpMeTaHe (3 mi), xnoBarasam 2 H pacTBop HCl B
INSTUJIOBOM adupe (2 M) M NOJNydYEeHHYD CMeChb [epeMellnBaaM B
TeueHne 2 nHen. JoOGaBasAaM OONOJHUTENLHOE KOJUMYeCTBO 2 H

pacteopa HCl u nepeMemMBaHMe MNPONOJIKAIM B TeueHue 16 wyac.
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PacrBopuTesns ynansamm c [oJTydeHUEM TUIPOXJIOPUIOHOMN conn
8 -UMKJIONeHTUJI-5-MeTun-2~ (5-nunepasmu-4 -unnupuiama-2-mujgamMmHo ) ~8H-
mupuno (2, 3-d] nupuMmaouH-7-0Ha B BMOE XeJTOrO TBEPIOTO BelecTBa
(0,080 r, 90,9 %). 'H AMP & (400 Mru, IMCO-d¢) 9,92 (c, 2H),
8,85 (¢, 1H), 8,02 (m, J=2,9 T'u, 1H), 7,91 (&m, J=9,3 Tu, 1H),
7,78 (m, J=9,3 T'u, 1H), 6,33 (c, 1lH), 5,79 (M, 1H), 3,40 (M,
4H), 3,22 (M, 4H), 2,39 (c, 3H), 2,20 (M, 2H), 1,91 (m, 2H),
1,74 (M, 2H), 1,56 (M, 2H).
ITIPUMEP 85

TpeT-OyTuUaoOBLIT 3bup 2, 2-nuMmeTun-4- (6-HUTPONMPUIMH=-3—

W) nunepasmH-1-kapOoHOBOM KUCJIOTH

S5-BpoM-2-uurponupuamH (10,67 v, 52,6 mMosb), uomMa TeTpa-
H-OyTun ammouua (0,97 rpr, 02,63 wMmosb), 2,2-auMeTUNNMIepasuH
(6,60 r, 57,8 mmMmosb) u kapboHar kamma (8,00 r, 57,8 wMmMmoab)
cmeumBam B IMCO (50 miy) . PeakumMoHHy® CMecb Harpesasiu no 95°C B
TedeHne S5 uyac. PeaKUMOHHYI CMeCh BBUIMBAIM Ha OCKOJIKM Jboa
(npumepHOo 200 My1), 3aTeM B3KCTparvMpoBa M OuXJOopMeTaHoM (6 x 75
M) . OB6beaMHEHHHEe opraHmyeckue cJiou CYWnIm Hang MgSOQq,,
HeopraHudYeckue conu  ynajaim bunsTporaHueM 178 ocTraBmmecs
pacTBOPUTENM KOHUEHTPUPOBANM C [OJYyYEHUEM OpPaHXEeBOI'O TBEPHOTO
BelecTBa. 3TO TBeplOoOe BEelEeCTBO pacTBOPAAM B IuxJjopMmeTaHe (100
M) M poGaByAAM K HeMmy TpuaTuiaammH (10,65 v, 14,7 wMmu, 105
MMOJIE) M Ou-Tper-OyTuanmMkapbonar (13,8 r, 63,12 MMonb). Uepes
16 wac poBamnanun eme gu-rTper-6yTunmukapBorar (3,8 v, 17,41
MMOJIb) ¥ CMeCh JIOBOIOMJIM OO KHUIIEHUS C OOpaTHEM XOJOIMIIBHMKOM B
TedyeHuMe 3 uyac. PeakUVOHHYI0 CMeChb 3aTeM oxXJaxnalM OO KOMHATHOM
TeMnepaTypsl, pasbaBaamm auxJopmeraHoM (100 M) ¥ npoMmeBann
Bogoi (1 x 100 mn). 3aTeM OpTraHMUECKUIT CJIOM CywMJM Ham MgSO0y,
¢mnpTpOoBaNM M BHMIAPMBANM PacTBOPDUTENbL C I[IOJyYEeHMEeM TpeT-
Oyrunosoro a¢upa 2,2-guMeTuii-4- (6-HUTPONMPUIMH=-3-WJ) ~OIMNepas3uH-
1-kapBoHOBOM KMUCJIOTH B BUIEe OPaHXEBOT'O TBEepmoro BemecTBa (14,91
r, 84,2 %). 'H AMP § (400 Mru, CDCl;) 8,17 (m&, J=9,3 Tu, L1H),
1,97 (m, 9=2,9 Tu, 1H), 7,01 (mm, J=2,9, 9,0 T'u, 1H), 3,91 (M,
2H), 3,54 (M, 4H), 1,48 (c, 9H), 1,43 (c, 6H).

[TIPMMEP 86
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TpeT-OyTHUJIOBLIA  3¢up  4- (6-aMMHONMPUIMH=-3-MJ) -2, 2—OUMETUII-

nunepasuH-1-kapOoHOBOM KUCJIOTH

Tper-6yTunoeem Soup 2,2-mguMeTus—4- (6-HUTPONUPUIOUH-3-UJT) -
nunepasuH-l-kapboHoBoil kucnore (14,63 r, 43,5 MMOJIB) pPacTBOPAIM
B TI'¢ (400 wMi) u poBaBasaAaM K HeMy HUKeJs PeHea (6,8 1).
PeaklUMOHHYI0O CMeCh BCTpAXMBaJIM B arMocdepe Bomopoma (50 b/ moitm?)
B TedeHme 4  yac. KaranuzaTop yonansamM  QUILTpPOBAHMEM U
pPacTBOPUTEJIbL BHIIAPUBANAM C MOJIydeHMeM TpeT-OyTuiaoBoro 3sdupa 4-
(6-aMmHONMUMPMIOMH-3-Ui) -2, 2-OUMe TUINUIIepasH—-1-KapBOHOBOM KUCJIOTH
B BuIEe HAPKO-PO30BOTO TBepOoro BemecTBa (11,26 r©, 84,5 %). H
AMP 8 (400 MI'u, CDCl;) 7,63 (m, J=2,4 T'u, 1H), 7,06 (mm, J=2,9,
8,8 I'u, 1H), 6,51 (m, J=8,8 Tu, 1H), 3,68 (M, 2H), 3,16 (M,
2H), 2,98 (c, 2H), 1,48 (c, 9H), 1,43 (c, 6H).

[IPUMEP 87

TpeT-6yTunoBuit 3¢pup 4-[-6-(6-BpoM-8-uukoneHTnn-5-Mmernn-7-

okco-7, 8-gurunponupmno {2, 3—-d] nMpuMnanH-2 -UJIAMVHO ) IUPUIOMH— 3 —M1JI—-

2, 2-auMeTunnunepasmuH-1-KapGoOHOBOM KMUCJIOTH

6-BpoM-8-1UKIONeHTUI~2 -MeTaHCY L dMHNI-5-MeTHI-8H-~
nupuno [2, 3-d] nupmMmIiuH—7-0H {1,0 T, 2,70 wMMouB) u Tper-
OyTUIIOBHI 3¢up 4- (6-aMMHONMUPMIOVH-3-UJ) -2, 2-OVMe TUIINUIepasnuH-1-
kapboHoBoM kucjors (1,14 r, 3,73 MMonb) Harpeeaam B ToJayoJse (10
MJI) OO TeMmrnepaType KUII@HUMA pPacTBOPUTEJISI B TedeHMe 16 dac.
PeakUMOHHYK® CMeCb OXJlaxhajqyM OO KOMHAaTHOM  TeMIepaTyph WU
ofbpas3oBaHHEI OCamOK cobupanu OGUIBTPOBaAHMEM M MPOMBIBAJIM Ha
BOpOHKe TojiyosioM (3 %X 10 mi) c nosmyudeHueM TpeT-OyTUIOBOTO 3dupa
4-[6- (6-OpoM-8-umknoneHrTmi~-5-MeTmyn-7-okco-7) 8-
omrunponupuno [ 2, 3-d] nupuMMMOMH-2-MUJIaMMHO) ~NMUPUIONH-3-1un] -2, 2~
OVMe THJINunepasmH-1-kapOoHOBON KMCJIOTHI B BuIe TEeMHOT'O
KOpUYHEeBaTO-ceporo TBepmoro BemecrBa (0,525 1, 31,8 %). 'H sIMP
8 (400 MI'u, OMCO-d¢) 9,96 (c, 1H), 8,91 (¢, 1H), 7,89 (m, J=2,7
Tu, 1H), 7,74 (n, J=8,8 I'u, 1H), 7,26 (mm, J=3,2, 9,3 T'u, 1H),
6,18 (¢, 1H), 5,86 (M, 1H), 3,67 (M, 2H), 3,37 (M, 4H), 2,54
(c, 3H), 2,15 (M, 2H), 1,84 (M, 2H), 1,71 (M, 2H), 1,53 (M,
2H), 1,39 (c, 9H), 1,33 (c, 6H).

[NPUMEP 88
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6-BpoM-8-uukjoneHrmi—-2-[5- (3, 3-auMeTminunepasmH-1-

WJ1) TMPUIMH-2-uyaMmHo ] -5-Merun-8H-nupuao [ 2, 3d] nupuMmuanH-7-0H

TpeT-0yTunoBut 23¢up 4-[6- (6-6poM—-8-LUKIIONEHTUI-5-MeTuI-7-
okco-7, 8-aurnaponupmno [2, 3-d] nIMpUMMUIOMH-2 -UJIaMUHO ) ~IMPUONH-3~
un} -2, 2-nuMerunnunepasuH-1l-kap6oHosoit kucnora (0,051 r», 0,083
MMOJIb) PAaCTBOPAJIM B IOuXJiopMeTaHe (3 mi) u gobaBiadaaM K HeMy 2 H
HC1l (2 wMn) u nOJy4YeHHYI CMeCb I[epeMellMBajM [IpM KOMHATHOM
TeMrnepaType B TeueHMe 2 yac. 3Ty CMeCb KOHUEHTPMPOBAJM M JdaBajiu
ocamMTeCcsa B TeudeHue 10 nHel, 3BaTeM ee pacTBOopsaaM B 2 H HCl (2
MJI) M T[IepeMellMBajM [pM KOMHaTHOM TeMlepaType B TeueHuMe 5 uac.
PacTeopuTenks ynansiM C MNOJy4YEeHMUEM I'MIOPOXJIOPMIOHON comm 6-O6poM-8-
UMKJIoONeHTmI-2- [5- (3, 3-ouMerunnunepasmH-1-wi) —-NUPpUIONH-2~
unamMmHo ] -5-mMeTun-8H-nupuno (2, 3-d] nMpUMMIOMH-T7-0Ha B BUIE XeJITOI'O
TBepooro semecTBa (0,035 1, 71,4 %). H SMP & (400 MI'u, OMCO-dg)
9,32 (¢, 2H), 8,98 (c, 1H), 8,04 (m, J=2,7 Twu, 1H), 7,83 (m,
J=9,3 I'u, 1H), 7,26 (M, 1H), 5,89 (M, 1H), 3,34 (M, 2H), 3,23
(M, 4H), 2,58 (c, 3H), 2,14 (M, 2H), 1,91 (M, 2H), 1,77 (M,
2H), 1,57 (M, 2H), 1,38 (c, 6H).

NNPUMEP 89

TpeT-6yTUIIOBHI 3up 4-{ 6~ [8-umkjgoneHTUI-6- (1-3TOKCU—

BUHMIT) —=5-MeTUn-7-okco-7, 8—ouruaponupuno [2, 3-d] nupuMmuanH-2 -

MIaMVHO ] -IUPUIMH-3-UJ} -2, 2-IMMe TUJIIMNepasmH—-1-KapOoHOBOM

KM CJIOTH
Tper-6yTunoBeit 3¢up 4-[6-(6-6poM-8-UMKIONEHTUI-5-MeTun-T7~
okco-7, 8-ourunponupuno [2, 3—-d] nMpuMUIOVH-2~MIIaMUHO ) —MUPUONH— 3 -
un) -2, 2-auMmeTunnunepasuH-l-kap6oHoBon kucaore (0,412 ©, 0,673
MMOJIb ) , TeTpakuc (Tpudenunpocduu) nannammit (0,093 r, 0,081 mmomb)
u TpUbyTHUI- (1-3TOKCUBMHUII) —CTaHHaH (0,379 T, 1,05 wmMMomb)
pacTBopsanu B ToJiyosie (3 M) M MenJIeHHO OOBOIOWIM IO TEeMIepaTyphl
KUNeHus ¢ OOpaTHEM XOJIOOMJIBHMKOM B TedueHme 1 uac. PacTBopuTens
BhlIapMBajJM ¥ TBEpOOe BelecTBO CHOBa DPAaCTBOPAJNM B JIOMXJIOPMETaHe
(8 ™Mn) wu oummanu xpomMaTorpadmeit Ha cuiIMkKaresge ¢ NOJIydYeHVEM
TpeT-OyTMiioBoro sbéupa 4-{6-[8-uMkioneHTMII-6- (1-3TOKCUBUHMUI) -5-
MeTus-7-okco-7, 8—aurunpo~-nupuno [2, 3~d] nupuMMOMH-2 -MJ1aMUHO ] —

MUPUINH-3-UN} -2, 2-aAMMe TUIINUIIepa3MH-1~KapBOHOBOM KUCIOTE B BUOE
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XeJToro Teepmnoro eemectsBa (0,405 v, 99,0 %). 'H aMp & (400 MT'u,
cbClz) 8,73 (¢, 1H), 8,15 (m, J=9,0 Tu, 1H), 8,00 (c, 1H), 7,85
(a, J=2,9 r'u, 1H), 7,18 (M, 1H), 5,90 (M, 1H), 4,52 (m, J=2,4
I'u, 1H), 4,18 (m, J=2,4 Tu, 1H), 3,93 (kB., J=7,1 T'u, 2H), 3,80
(m, 2H), 3,38 (M, 2H), 3,26 (c, 2H), 2,41 (c, 3H), 2,35 (M,
2H), 2,06 (M, 2H), 1,85 (M, 2H), 1,64 (M, 2H), 1,49 (c, 9H),
1,45 (¢, 6H), 1,36 (r, J=7,1 T'u, 3H).
NPMMEP 90

6-AuneTun-8-uukaoneHTmin-2-[5- (3, 3-ouMeTunnunepasuH-1-umu) -

NUPUMIMH-2-ujaMmHo] -5-MeTun-8H-nupuno [2, 3-d] nupuMmuIOuH-7-0H

TpeT—Gminosuﬁ. adup 4-{6-[8-uukyONeHTUI~-6- (1-3TOKCU-
BUHWIT) —-5-MeTus-7-okco-7, 8—ourunponmpmuio [ 2, 3-d] nupuMmuIanH-2 -
MJIAaMMHO ] —~MUPUIAOMH=-3-Ul} -2, 2-OuMeTuinunepasuH-1-xkap6oHoBOM
kucnore (0,400 », 0,663 MMonb) pacTBOpsaaM B sTuUnauerare (10 mi)
m 6 H HCl (10 mn) u nepeMemmBanuM nOpu KOMHATHOM TeMnepaTrype B
TeueHue 2 4ac. PacTBopuTens BHIAPUBANIU C M[OJYyYEHUEM XKeJITOTO
TBEPOOI'O BeEUleCTBa, KOTOpOe CyuMJiM B BaKyyMHOM Meuy B TedeHue 5
wac mpum 50°C. TeBepnoe BemecTBO pacTupam ¢ EtOH (20 wi) wu
duneTpOBAIM C MNOJIyYeHMEM TUIPOXJIOPUIHOM Cconm  6-aleTun-8-
LUMKJIONEeHTn-2- [5- (3, 3-muMeTunnunepasmH-1-ui) -NMpUOMH-2 -
uiaaMmHo] -5-merun-8H-nupuno [2, 3-d] nupuMuonMH-7-0Ha B BUOE XeJTOTO
rBepmoro semectBa (0,120 r, 38,1 %). H sAMP & (400 MI'wy, IMCO-dsg)
9,15 (¢, 2H), 8,93 (c, 1H), 8,04 (m, J=3,2 Tu, 1H), 7,82 (=&,
J=9,1 I'u, 1H), 7,64 (M, 1H), 5,78 (M, 1H), 3,31 (M,‘ZH), 3,24
(M, 2H), 3,18 (c, 2H), 2,38 (c, 3H), 2,28 (c, 3H), 2,18 (M,
2H), 1,85 (M, 2H), 1,73 (M, 2H), 1,54 (M, 2H), 1,35 (c, 6H). MC
(APCI) PaccuuTaHo gna M+H: 476,3. HalmeHo: 476,1. AHaJ.
PaccunTano mna CygH33N;0,-4,38HCl: C, 49,16; H, 5,93; N, 15,43.
Hanpeno; C, 49,55; H, 6,80; N, 14,76.

NPMMEP 91

Tper-OyTuioBet  3¢up 4- (6-amMuHoOnupuIOMH-3-ui) -2, 6— OUuMe T -

nunepasuH-1-kapBOHOBOM KUCJOTH

5-BpoM-2-uurponupuomsa (10,81 1, 53,3 MMonb), uommm TeTpa-
H-OyTrunammonma (0,98 r, 2,66 mmons), 2,6-muMerunnurnepasuH (6,69

r, 58,6 mMomb) u kapboHaT kamua (8,10 r, 58,6 MMOJIb) CMeWMBAaNIM
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B JIMCO (50 my). PeakUMOHHY® CMecCb HarpeBaiu no 80°C B TeueHue 4

yac, K STOMYy BpeMeHU, no paHHemM TCX  aHanuza, peakuusa
3aBepmanack. PeakLUMOHHYK® CMeCh pas6aBisailM IOUXJIOPMETAHOM U
npoMelBanuM Bomot (3 x 75 wMn). OOGbeOMHEHHHE OpTaHMUYECKMe CJIOU

cyumnu Han MgSO;, HEOPraHMUEecCKylo COJb ylansanu (uibTpOBaHMEM U
OCTaBUMECS PACTBOPMTEM KOHLEHTPUPOBAJU C I[OJYUYEHMEM OPAHXEBOTO
TBEepOoIro BelecTBa. 370 TBEpIoe BemeCcTBO pacTBOpAIU B
muxnopMmeradHe (150 mi), k koropoMmy xnobaBnsanau TpusaTuiaammuH (10,8
r, 14,8 Mmn, 108 mMone) m mu-TpeT-GyrTunmukapboHar (13,95 r, 63,9
MMOJIb) . PeakUMOHHYI0 CMeCb HarpeBaJM OO TeMIepaTyph KUMNEHMHA C
o6paTHEM XOJOOMJIBHMKOM B TeueHMe 3 yac, 3aTeM OoxJaxiganu oo
KOMHaTHOM TeMrepaTyps, pas36aBaanuM auxjgopMeraHoMm (100 wa) wu
npomelBanu Bomoy (1 x 100 mu). OpraHuMYecKMit CJIOM 3aTeM Cyuuimn
Han MgSO4, O¢uIbTpOBanM M PpPAaCTBOPUTEJNb BHIAPMBAJIM C MNOJYyYEHUEM
OpaHXeBOI'O  TBEPIOOIrO BemecTBa. OpaHXeBOEe TBeplOoOe€ BelecCTBO
pacrBopsamu B TI'®¢ (500 mi), x koTopoMy nmobaBmasanu Hukesns PeHes
(9,23 1r). PeakuUMOHHYI0O CMeChb BCTPAXMBaIM B aTMochepe Bomoponda
(50 &/ moitm?) B TeueHue 4 yac. Karannzarop yIoananm
dunbTpoBaHMEM, )¢ pacTBOpUTEJb BHIIapuBaJm o] roJlydeHueM
HEOUMIIEHHOT'O SAPKO-PO30BOI'O TBEpHOr'O BemecTBa. ITO TBepHoe
BelWeCTBO oOuMilajgM  xpoMarorpadpuen, siaoupyd ITUIALETaTOM, c
nojydyeHueMm rper-0yTmuinosoroc s¢up 4~ (6-amMuHONMPUMIMH-3-UJ) -2, 6-
IMMEeTUINUNEPasMH-1-KapOOHOBOM KUCJIOTH B BuIe SPKO-PO30BOTO
TBepnoro BemecrBa (4,36 ©, 26,7 %). 'H SIMP & (400 MT'u, CDCls)
1,72 (m, J=2,4 I'u, 1H), 7,18 (mm, J=2,9, 8,8 TI'u, 1H), 6,51 (&,
J=8,8 I'u, 1H), 4,35 (c, 2H), 4,21 (M, 2H), 3,08 (nom, J=4,4,
11,7 I'u, 2H), 1,48 (c, 9H), 1,35 (m, J=6,8 T'u, 6H).
NPUMEP 92

Tper-O6yTuioBelt  3¢pup 4-[6-(6-6poM-8-UMKIIONEeHTUII~-5-MeTua—-"7-

okco-7, 8-—murngponupuno [2, 3-d] nMpuMMIMH-2-MJIAMMHO ) ~[IMPUIOUH=- 3~

unj] -2, 6-oyMeTUII-NunepasmH—-1-KapOoOHOBOM KUCJIOTH

6—Bpom-8—umxnoheﬁmmn—2—meTchyanMﬂmn—5—meTmn-8H—
nupnao [ 2, 3-d] nupuMmonH-7-0H (1,0 1, 2,70 wMMmouB) n Tper-
Syrunoeum 3¢mMp 4- (6-aMmHONUPMIMH-3-Ma) -2, 6-OUMMeTUIINTUIIEpa3mMH-1-

kapboHoBon kucijoTe (1,14 r, 3,73 MMoJab) Harpemasm B ToJiyose (10
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MJI) OO TeMnepaTyps KUIIeHMS pacTBOPUTEJIZ B TeueHuMe 16 uyac.
PeakunoOHHYyI0 CMeCb  OXJIaxIajlM HOO KOMHATHOM  TeMIrepaTypel U
oOpas3oBaBUMMCS oOcalok cobupanam OUILTPOBAaHMEM M [POMHEBAJM Ha
BOpOHKe TosyoJsioM (3 x 10 Mn) c nosydeHueMm TpeT-OyTUIIOBOTO 3dMpa
4-[6- (6-B6poM-8-umnKkIIONeHTUI-5-MeTnn-7-okco-7, 8-
HMPMHpOHMpMﬂO[Z,3—d]nMpMMMﬂMH—2~MnaMMHO)—HMPMHMH-3-MH]—2,6—
OuMeTuanurepasmuH-1-kapBoHOBOM KMCJIOTH B BUIOE TEeMHOTI'O
KOpMYHEBATO-Ceporo TBepnoro Bemectea (0,620 », 37,6 %). y amp
d (400 MI'u, CDCl;) 8,79 (c, 1H), 8,23 (m, J=8,8 Tu, 1H), 7,99
(g, J=2,7 I'u, 1H), 7,36 (nm, J=2,7, 8,8 T'u, 1H), 5,99 (M, 1H),
4,28 (M, 2H), 3,30 (M, 2H), 2,93 (mm, J=4,4, 11,7 Tu, 2H), 2,61
(c, 3H), 2,30 (M, 2H), 2,11 (M, 2H), 1,89 (M, 2H), 1,68 (M,
2H), 1,49 (¢, 9H), 1,38 (m, J=6,8 T'u, 6H).

[NIPUMEP 93

6-BpoMm-8-uukgoneHTun-2-[5- (3, S5-numerunnunepasuu-1-uiu) -

NMUPUIOVH=-2-ujlaMrMHo ] —=5-MeTun-8H-nupnuo [2, 3-d] nupyuMuamuH-7—-0H

TpeT-6yTuJIOBEIA 3¢up 4-[6~(6-OpomM-8-uMKkIOoneHTUI-5-MeTn-"7-
okco-7, 8-murunnpo-nupuno [2, 3-d} nupMMMOMH-2-MUIJIAMMHO ) ~TUPUIONH-3 -
uinl -2, 6-ouMerunnurnepasuH-l-kapboHoBoit kucjoTe (0,051 r», 0,083
MMOJIb) PACTBODPAJM B OuxjopmeraHe (3 M), kK KOToOpoMy noGaBianm 2
H HCl (2 M) M cMeCh nepeMemMEBanM IIPM KOMHAaTHOM TeMmnepaType B
TedeHMe 2 dac. [loJlydeHHYl CMeCb KOHLUEHTPUPOBAMM M OaBaju
ocamnTbca B TeueHue 10 nOHel, 3aTeM CMeCb pacTBopsiau B 2 H HC1
(2 Mn) ¥ nepeMemMBadM NOpM KOMHATHOM TeMnepaType B TeueHue 5
gyac. PacTeBopurenb yRanaJM C IIOJIy4YeHMeM rmnpoxﬁopmnﬂoﬁ conm
6-6poM-8-uukJoneHTun-2- [5- (3, S-ouMerunnunepasmH-1-un) ~-NMpuaouH-
2-nnammHo] -5-meTun-8H-nupuno (2, 3-d] nupuMmuonH-7-0oHa B BUOE
*eJiToro TeBeprnoro BemecTsa (0,039 p, 71,4 %). H aMP § (400 Mr'u,
IMCO-dg¢) 9,51 (M, 1H), 9,02 (M, 1H), 8,98 (c, 1H), 8,07 (c,
1H), 7,83 (¢, 2H), 5,90 (m, 1H), 3,85 (m, J=11,2 Tu, 2H), 3,35
(M, 2H), 2,76 (am, J=12,0, 12,0 T'y 2H), 2,58 (c, 3H), 2,14 (M,
2H), 1,92 (m, 2H), 1,77 (M, 2H), 1,58 (M, 2H), 1,28 (m, J=6,4
T'u, 6H).

NPMMEP 94

TpeT-ByTusoBul 20up 4-[6-[8-uuknoneHTnn-6-(l-srokcu-
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BUMHMUI) -5-MeTus-7-0kco~-7, 8- gurugponupuno [2, 3—d] nupuMmuamuH—2-

uiaMmHol -nupuionuH-3-unl] -2, 6-nuMeTuanunepasuH-1-kapOoHOBOM

KMCJIOTH

TpeT-OyTunoBull 2¢up 4-[6-(6-6poM-8-LUMKIONEHTUII-5-MeTUI-7-
okco-7, 8~-murnnponmpuno [2, 3-d] nMpUMMMUIONH~2-UJIaMUHO ) ~[IMPUIOUH-3 -
un) -2, 6-ouMerunnunepasun-l-kap6oHosont kucsora (0,450 », 0,735
MMOJIb) , TeTpakuc (rpudenmnpocdmu)nannamm (0,102 r, 0,088 mMmosb)
n  TpubyTmii- (1-3TOKCUBMHWII) ~CTaHHAH (0,414 r, 1,15 wMmMoJab)
pacTBopsaaM B ToJyosie (4 M) M MeNJIeHHO LNOBOIUIM OO TeMlepaTyphl
KMIeHMsa OOpaTHEM XOJIOOMJIBHMKOM B TedeHune 2 uyac. PacTBopuresb
BHIlapMBaJiM M TBEPHOOE BENEeCTBO CHOBA pPacTBOPANM B OMXJIOPMETaHe
(8 mn). TosyyeHHHI pacTBOP OWMIIAJIM XpoMaTorpadmen Ha cuamukarese
c nonyqeﬁﬁem TpeT-0yTunoBoro sbtmpa 4-{6-[8-umkioneHTmi-6-(1-
3TOKCUBUHMI) =5-MeTun-7-okco-7, 8-gurmuaponupuno [2, 3-d] nupuMmuIomuH-
2-unaMmMHO ] —NUpUIOMH-3-uin} -2, 6—-guMeTUanunepasmH-1-kapBoHOBON
KUCJIOTH B BMUIE XeJToro TBepaoro BemectBa (0,275 r©, 61,9 %). 1y
sAMP & (400 MI'u, CDCl3) 8,73 (c, 1H), 8,20 (m, J=9,0 Tu, 1H),
8,06 (c, 1H), 8,00 (m, J=2,7 Tu, 1H), 7,32 (mm, J=2,7, 9,0 Tu,
1H), 5,89 (M, 1H), 4,51 (m, J=2,4 Tu, 1H), 4,26 (M, 2H), 4,17
(n, J=2,4 Tu, 1H), 3,93 (xB., J=6,8 Tu, 2H), 3,28 (n, J=11,7,
2H), 2,90 (om, J=4,2, 11,7 Tu, 1lH), 2,41 (c, 3H), 2,35 (M, 2H),
2,06 (M, 2H), 1,85 (M, 2H), 1,65 (M, 2H), 1,48 (c, 9H), 1,45
(c, 6H), 1,36 (M, O9H).

NPUMEP 95

6-Auerun-8-uukaonedrun-2-[5- (3, S5S-oumerunnunepasmuH-1-

WJ1) IMPUIONH=-2-MnJIaMMHO ] -5-MeTun-8H-nmpuno [2, 3-d] nupumMmuanH-7-0H

TpeT-6yTmioBuit 3bpup 4-{6-[8-uMKIONEeHTUII-6- (1-3TOKCUBUHUII) -
5-MeTun-7-okco-7, 8-ournmaponupuiuo [2, 3~-d] nupmMmuIOnH-2-UIaMUHO] -
nmpmnmn—B—mn}—Z,2—nmmeTmnnmnepasnﬂ—l—xapﬁoHOBoﬁ kucJyorel (0,250
r, 0,414 MMmonb) pacTBOPANAM B OuxXJiopMeTaHe (3 M), K KOTOPOMY
nobGaBnsanu 2 H pactBop HC1 B auaTuiioeoM sbupe (3 M) M CMech
nepeMemMBany IpM KOMHATHOM TeMlepaType B TeudeHue 16 dac.
PacTBOpUTENb BHIIAPMBAJIM M TBEpOOe BeWeCTBO CYyWMIM B BaKyyMHOMU
rneun B TeueHMe 24 uyac npu 50°C ¢ nosiyyeHMeM I'MIOPOXJIOPUIOHOM COJMU

6-aunermi-8-uuknoneHTui-2- [ 5- (3, S-ouMeTunnunepasuH-1-umu) -
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NMPMINH=2-1JlIaMUHO ] —~5S-MeTun-8H~-nmmpumno (2, 3-d ] nupyuMmaonH-7-oHa B
BMIE XeJNTOIo TBephoro Bemectsa (0,120 r, 38,1 %). 'H sAMP & (400
MI'u, IMCO-ds) 9,51 (M, 2H), 9,0 (M, 1H), 8,97 (c, 1lH), 8,08 (&,
J=2,7 I'u, 1H), 7,84 (m, J=9,3 Tu, 1H), 7,78 (M, 1H), 5,80 (M,
1), 3,35 (m, J=11,5 Tu, 2H), 3,35 (M, 2H), 2,75 (mm, J=12,2,
2H), 2,40 (c, 3H), 2,30 (c, 3H), 2,19 (M, 2H), 1,88 (M, 2H),
1,76 (m, 2H), 1,57 (M, 2H), 1,29 (m, J=6,6 T'u, 6H). MC (APCI);
M*+1: PaccunraHo, 476,3, HameHo 476,1. AHan. PaccuMTaHo Imjs
C2¢H33N;0, 2,70 HC1l, 0,10 H0: C, 54,23, H, 6,28, N, 17,03.
Haneno: C, 54,60; H, 6,68; N, 16,57.
[IPMMEP 96

4 - (6-Hurponupuamu-3-us) ~-MopdOSMH

5-BpoM-2-uurpormupuavii (5,14 r, 25,3 MMoab), uMoOMO TeTpa-H-
oyrunammonms (0,467 r, 1,27 wmmomnb), wMmopdommH (2,43 1, 27,9
MMoJsib) M kapBornaTt kamma (3,85 v, 27,9 MMmonb) cMmemmBanu B OMCO
(50 mi). PeaKUMOHHYK CMecCh Harpesasu mo 80°C B TeueHue 15 uac.
PeakumMoHHy®w cMecCb pas30aBjiamM 3STUIALETATOM M TBEpOoe BemecTBO
yoanam ¢uibTpoBaHneM. OpraHMYeCKMit OuILTpaT NpPOMEBaIM BOLOM,
3aTeM pacTBOpUTEJb BHNapMeaiM. OCTaTOK pacTMpadM CO CMeCh
OMXJIOpMeTaH/IeKcaH c nonydyeHueM 4~ (6-HuTpONMMPUONH-3-UJT) -
MOpQONMHA B BUIOE KOPUYHEBHX MIOJbYATHX KpUCTauioB (2,90 r, 54,8
$). 'H AMP & (400 MIu, CDCl;) 8,16 (M, 1H), 7,97 (m, J=2,9 Tu,
1), 7,15 (mm, J=3,2, 9,3 I'u, 1H), 3,45 (M, 4H), 1,72 (M, 4H).

NNPUMEP 97

5-MopdponmH-4 -unnupuamH-2 -uiraMmH

4- (6-HurponupuamH-3-ui) ~MOopdOsIUH (2,86 1, 13,7 wmMoJIb)
pacreopamm B TI'¢ (100 mm), k koTopoMmy nobaeysanu Hukesis PeHes
(1,03 7). PeakUMOHHY® CMecChb BCTpAXMBaJM B aTmochepe BoImopoma
(50 &/moitM’) B Teuenme 4 uac. KaranmusaTop ymansanu o¢uibTpoBaHUEM
M PpacTBOpUTEJIL BHNApMBaNM C MNOJydYeHMeM S-MOpPoNMH-4-UIInUMpuInH-
2-ujaMmHa B BUOE SPKO-PO30BOTO TBepmoro semecTtBa (1,91 r, 78,0
$). 'H AMP 8 (400 MI'u, CDCl3) 7,76 (m, J=2,0 Tu, 1H), 7,16 (am,
J=2,7, 8,8 T'u, 1H), 6,50 (m, J=8,8 T'u, 1H), 4,24 (c, 2H), 3,84
(M, 4H), 3,16 (M,4H), 3,01 (M, 4H).

I[IPMMEP 98
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6-BpoM-8 -uukJjgoneHTmyI—-5-MeTuin-2- (5-MopdoamH—4 -UanmMpuanH-2-

uaammHo ) -8H-nupupo [2, 3-dlnoupuMuamH-7-0H

6-BpoM-8-LUMKIIONEeHTWII-2-MeTaHCY b OMHUI-5-MeTUI—-8H~
nupuno (2, 3-d] nupumuauxs-7-ox (1,0 », 2,70 mMoab) u S5-MopdonmH-4-
nnnmpuimH-2-unamud (0,668 1, 3,73 MMONB) HarpeBaaM B TOJyoJe
(10 Mn) Ino TemmnepaTyph KMIIEHMA DPacTBOPUTEJIA B TedueHue 16 uac.
PeaklUMOHHY®® CMeCh OXJaxnajgu OO KOMHATHOM  TeMIepaTypH U
oOpa3oBaBUMMCA OCanOK cobupanu OQUILTPOBAHMEM UM I[IPOMEBAJIM Ha
BOpOHKke TojayosoM (3 x 10 wmu). I[onmyyeHHOe TBepaoe BemecTBO
KUINIATUIM C OOpaTHHEM XOJIOOMJIBHMKOM B STujnaueraTte (15 wm),
oxXJlaxmanM ¥ OGuILTpOBaNM C nonydeHneM 6-6poM-8-UMKIONeHTUI~5-
MeTun-2- (5-mopdonmH-4-unnmupuanH-2-munammo) ~8H-mupnao [2, 3~
d] nupuMmauH-7-oHa B BuUIe TEMHOTO KOPUYHEBATO-CEPOTO TBEPIOTO
Bemecrea (0,350 r, 26,7 %). 'H SAMP & (400 MI'u, CDCls3) 8,78 (c,
lH4), 8,17.(m, J9=9,0 Ty, 1H), 8,02 (m, J=2,7 Tu, 1H), 7,97 (c,
18y, 7,32 (mm, J=2,9, 9,0 T'u, 1H), 5,99 (M, 1H), 3,89 (M, 4H),
3,16 (M, 4H), 2,61 (¢, 3H), 2,30 (M, 2H), 2,10 (M, 2H), 1,88
(M, 2H), 1,68 (M, 2H).

[NPMMEP 99

8 -IIMKkJIONeHTUN-6- (1-2TOKCUBUHMI) =5~-MeTun-2 - (5-MopdosiMH-4 -

WINUPpUINH-2-mjaMuHo) — 8H-nupuno[2, 3-d]) nupummanH-7-0oH

6-BpoM-8-uMKJIONeHTHII- S-MeTUI~2~ (5-MOpOONMH -4 ~UIANMUMPUIONH-2 -

unamMmHo) -8H-nmpuno [ 2, 3-d] nupumuanu-7-od (0,290 r, 0,597 mmoas),
TeTpakuc (TpudeHundpochmH) nannanu (0,083 1, 0,072 wMMmomB) U
TpubyTmii- (1-3ToKCUMBMHMI) —cTalHaH = (0, 336 r, 0,932 MMOJIb )
pacTBOpAaM B TOJiyosie (4 M) M MenJIEeHHO INOBOAMIM OO TeMIlepaTyphl
KUMIEeHUA ¢ OOpaTHHM XOJIOOMJILHMKOM B TedeHre 3 uyac. PeaKUMOHHYD
CMeChb ouMmanM xpoMmaTorpaduein Ha CuIMKareyne C noJydyeHuem 8-
UMKJIONEeHTUN-6- (l-3ToxcuBMHMI) - 5-MeTun~2- ( 5-MopbosmH-4-

WINVMPUIOVH-2-1miaMuuo) -8H-nupuno [ 2, 3-d] mupuMmmuamH~7-oHa B BUIE
XeJiToro TBepaoro eemectsa (0,110 r, 38,6 %).1H SMP & (400 MTIu,
IoMCO-dg¢) 8,95 (c, 1H), 8,83 (c, 1H), 8,02 (m, J=2,9 Tu, 1H),
7,86 (m, J=9,0 I'n, 1H), 7,44 (mm, J=3,2, 9,3 Tu, 1H), 5,79 (M,
1H), 4,42 (m, J=2,0 T'u, 1H), 4,01 (m, J=2,0 Tu, 1H), 3,79 (kB.,
J=6,8 I'u, 2H), 3,72 (M, 4H), 3,09 (M, 4H), 2,34 (c, 3H), 2,17
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(M, 2H), 1,85 (M, 2H), 1,71 (M, 2H), 1,55 (M, 2H), 1,21 (M,
3H) .
MNPMMEP 100

6-ALeTun-8-UMKJIONEHTUN~-5-MmeTni-2- (5-Mopbonuu-4 -unnupuamH-

2-unammHo) -8H-nupuno [ 2, 3-d] nupyMuaonH—7-0OH

8-LukioneHTMI-6- (1-3TOoKCUBUHMI) —5-MeTUNn-2- (5-MopdonmH-4-
WMINUPUIONH-2-uinaMnHo ) —8H-nmupuno [2, 3-d] nupumuaouu-7-od (0,490 o,
1,03 MMoJsb) pacTBOPAMM B IuxjgopMeTraHe (5 wmn). HOoBaBasaan 2 H
pacTteop HCl B OuosTmnoBoM 3dupe (3 MI) UM  TIIOJIYUYEHHYKW CMeChb
rnepeMemMBanyM IpM KOMHAaTHONW TeMmnepaType B TeueHue 4 uyac. 3areM
noGaBnaiM  OOMNOJIHMTENbHOe  KoJIM4YecTBO 2 H pacrtBopa HCl B
IOIMSTUIOBOM 3dupe (2 MI) M CMeCb MepeMelMBaaM eume B TeueHme 12
Jyac. PeakUMOHHYK CMecCb pas3baBjaaiM OUXJOPMETAHOM M  BOIHEM
NaHCO3;. Cusiou pas3nessanyM U OplaHUYeCKMM CJIoM cymmam Hal MgSO,,
dunbTpOBaAIM M pPACTBOPUTEJIE BHIMIaApPUBaJIM C [OJIyYEeHMEM XeJITOTO
TBEPIOOTO BeuecTBa. TBepAoe BemeCTBO I[1€PeKPUCTAINIM30BHEBAMM U3
cMecM TI'eKCaHa, 3STujlaueraTra M OUxXJiopMeTaHa C [IOJlyYeHMeM 6-
aueTuin-8-UMUKIJIoneHTUI-5-Mermi-2- (5-MopdonmmH -4 -UIn-IMpPUInNH—-2 -
minaMmHo) -8H-nupuno [ 2, 3-d] nupuMmuanH-7-0Ha B BMIOE XKeJITOTO
TBEPIOTO  BelleCTBa (0,280 1, 60,7%) . MC (APCI) ; M*+1:
PaccunuraHo, 449,2, Haitmeno 449,2. 'H sMP § (400 MI'u, OMCO-ds)
8,79 (¢, 1H), 8,17 (m, J=9,0 Tu, 1lH), 8,02 (m, J=2,7 Tu, 1H),
7,31 (mm, J=2,9, 9,0 I'u, 1H), 5,86 (M, 1H), 3,88 (M, 4H), 3,15
(M, 4H), 2,54 (¢, 3H), 2,36 (c, 3H), 2,32 (M, 2H), 2,05 (M,
2H), 1,87 (M, 2H), 1,68 (M, 2H).
NPUMEP 101

6'-Hurpo-3,4,5, 6-terparnapo-2H-[1, 3'] bunvpuanHun

5-BpoM-2-HuTponupuiuH (5,6 r, 27,6 MMOJb), MOIOMI TeTpa-H-
6yrunammonus (0,510 r», 1,38 wmMmonws), nunepmomuH (2,58 r, 30,3
MMOJIB) ¥ kapboHaT kamumsa (3,85 r, 30,3 mMoanr) cmemmBamnu B JOMCO
(50 mi). PeakKUuMOHHYI cMecb HarpeBamm no 80°C B TeueHme 4 uyac.
PeakUMOHHYIO cMecCh pasfbaBianu sTuilaueTaToM U ounbTpoBanu. OObeM
YMeHbaaun nns yoaneHus aTUlaueTaTa, ocTaBuMiiCA pacTBoOp
pasbaBnsanu BormoM (50 miu). Cpazy xe oOpa30BHBAJICA 0CaigokK, M ero

cobupanu  (uUIBETpOBaHMEM U IIPOMHBAJM Ha  BOPOHKE BOIOM C
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rnojydyeHmem 6'-Hurpo-3,4,5,6-rerparunpo-2H-[1,3"']6unupuonHmuia B
BUIOe OpaHXeBaTO-KOPUYHEBOTO TBeproro BemectBa (4,90 r, 85,7 %).
'H AMP 8 (400 MI'u, CDCl3) 7,76 (c, 1H), 7,15 (m, J=7,3 Tu, 1H),
6,49 (m, J=8,5 TI'u, 1H), 3,84 (M, 5H), 3,00 (Mm,4H), 2,60 (c,
1H) .

MIPUMEP 102

3,4,5,6-Terparngpo-2H-{1, 3' ] 6Gunupuamumui-6"' —miraMmH

6'-Hurpo-3,4,5, 6-rerparngpo-2H-{1, 3' ] 6unupuonaun (4,69 r,
22,6 wMMmonb) pacreopsim B TI'¢ (100 Mn), k koTopomy moBaBiAanm
Hukenr  PeHesn (1,08 ). PeakUMOHHYI® CMeCb BCTPpAXUBaIM B
arMocdepe Bomopoma (50 @/nmﬁmﬂ B TedeHMe 4 uyac. Karasmszarop
yoansanm OouabTpoOBaHMEM U pacTBOPUTEJNb BHINApUBaaM C MNOJyYeHUeM
3,4,5,6-rerparnnopo-2H-[1, 3']6unupuonHui-6"'-ujiaMmMHa B BUIe SAPKO-
po30oBOTO TBepmoro semecrBa (4,86 1, 85,7 %). 'H SAMP § (400 MIwu,
cpclz) 7,76 (m, J=2,4 T'u, 1H), 7,19 (amn, J=2,9, 8,8 Tu, 1H),
6,47 (am, J=0,7, 8,8 Tu, 1H), 4,18 (c, 2H), 2,97 (M, 4H), 1,71
(m, 4H), 1,53 (M, 2H).

NNTPMMEP 103

6-BpoMm-8-uuknoneHrun-S-merun-2-(3,4, 5, 6-rerparnopo-2H-

[1,3']GmnmpmnMHMn—6'-nnaMMHo)8H—nmpmno[2,3—d]nmpMMMnMH—7—0H

6-BpoM-B-UMKJIONEHTMII~-2~MeTaHCY b dMHMI-5-MeTu1~-8H~-
nupuno [2, 3-d] nupuMuamH-7—-0H (1,0 T, 2,70 MMOJIB ) "n
3,4,5, 6-rerparungpo-2H-[1, 3' ] GunmupuonHMII-6 "' ~MnamMmH {0, 668 T,
3,73 MMosib) Harpesamm B ToJyoJsie (10 Mn) no TeMmnepaTyphl KUIIEHUS
pacTBOpPUTE A B TedeHMe 16 uyac. PeakKUMOHHYK® CMeChb OXJaxmajM »o
KOMHaTHOM TeMmMrepaTypel M oBpasoBaBUMNCSH ocallok cobupanu
buneTpoBaHueM M [pPOMHBANKM Ha BOpPoHKe Toayosom (3x10 wMmn) ¢
rnojgydYeHveM 6-0poM-8-UUKIIONEHTU-5-MeTun-2-(3,4,5, 6-Terparnnpo-
2H-[1, 3" ] 6unupuouumi-6"'-unammuHo) -8H-nupuno [2, 3-d] nupuMmmu ouH-7-
oHa B BuAe KOPMUHEBOTO TBepmoro semecTsa (0,358 r, 27,3 %). 'H
AMP & (400 MI'u, CDCl;) 8,79 (c, 1H), 8,27 (c, 1H), 8,17 (am,
J=9,0 Ir'u, 1H), 8,01 (¢, 1H), 7,38 (m, J=6,8 Tu, 1lH), 5,98 (M,
1), 3,1 (M, 4H), 2,60 (c, 3H), 2,30 (M, 2H), 2,11 (M, 2H),
1,88 (M, 2H), 1,57-1,75 (M, 8H).

NNPUMEP 104
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8-UukyaoneHTusn-6- (1-aTOKCUBUHUI) ~S5-MeTun-2~-(3,4,5, 6-

Terparmuapo-2H-[1, 3'] 6unupuamHmi-6"' -unamMmHo) -8H-nupupo [2, 3-

d] nupuMmmaouH-7-0H

6-BpoM-8-LuknoneHTHI~5-MeTnn~2~ ( 5-MOpdONMH~-4 - MAnupuomMH-2-
mnammHo) —8H-nupuno [2, 3-d] nupuMmuaomH-7-od (0,310 r, 0,641 mMons),
TeTpakuc (TpupeHunpochdun) namnaomnn (0,089 r, 0,077 wmmonb) wu
TpubyTni- (1 -3TOKCUBUHUIT) ~CTaHHAH (0,361 T, 1,0 MMOJIb )
pacTBOpANM B ToJlyosie (3 M) UM MeOJIEeHHO NOBOIMIM OO TeMIepaTypH
KurneHma c oOpaTHBM XOJOIOMJILHMKOM B TedeHue 2 uYac. PeaKUMOHHO
CMeCKu [OaBajiM OXJaIUTbCA, 3aTeM OouMmany xpoMmaTorpaduein Ha
cunukarese c oJIy4eHUEeM 8~UMKJIONEeHTUI-6- (1-3TOKCUBMHMIT) -5-
meTun-2-(3,4,5, 6-rerparmgpo-2H~-[1, 3' ] GunupuOnHUI-6"' ~MIAMUHO) -
8H-nupuno [2, 3-d] nupuMnIoMH-T7-0Ha B BUne XeJIToro TBEPIOI'O
BemecTBa (0,180 Mr, 59,2 %). H SIMP & (400 MI'y, CDCls) 8,73 (c,
1H), 8,16 (m, J=9,0 I'u, 1H), 8,05 (c, 1H), 8,01 (m, J=2,9 Tu,
1), 7,36 (mm, J=2,9, 9,3 Tu, 1H), 5,90 (M, 1H), 4,52 (n, J=2,4
T'u, 1H), 4,18 (m, J=2,2 Tu, 1H), 3,93 (xB., J=7,1 Tu, 2H), 3,14
(M, 4H), 2,41 (c, 3H), 2,36 (M, 2H), 2,06 (M, 2H), 1,84 (M,
2H), 1,56-1,77 (M, 8H), 1,21 (7, J=7,1 T'u, 3H).

NPUMEP 105

6-AueTmy-8~uUMKIONeHTUI-5-MeTnn~-2- (3,4, 5, 6-TeTparmapo-2H-

[1,3']6unupuanHui-6' -unammuo) -8H-nvpuno [2, 3-d] nupumMmanH—7—oH

8-llmknoneHTmn-6- (1-sTokcuBUHMI) -5-MmeTn-2- (3, 4,5, 6-
TeTparunpo-2H-[1, 3'] 6unupnouumun-6"' -unammHo) -8H-nmupuno [2, 3~
d] nupummaonH-7-0H (0,180 T, 0,379 MMOJIb ) pacTBOpPAIM B
sTunauverare (10 mn) u mgoBaBasanum 6 H HC1 (10 M), =3areM cMech
rnepeMewMBaJM IpPpUM KOMHATHON! TeMnepaType B TeueHue 2 uyac. CMech
pasbaBiAanM OUXJIOPMETaHOM M BoIOHEM NaHCO;. Cnom pasmensanam u
OpT'aHMYECKUI CJIOM cyumnam Hanx MgSOs, ¢uabTpoBanmm, M pacTBOPUTEJb
BHIIapuBaJu c noJiydyeHueM 6-aleTui~8-UMKIIONEeHTHUI-5~MeTUI-2~
(3,4,5, 6-rerparngpo-2H-{1, 3'] 6GunmupuIOMHMUI-6 "' -uaaMmHo ) -8H-
nupuno [2, 3-d] nMpuMmuanH-7-0Ha B BUIE XeJTOI'O TBEPIOTO BelecTBa
(0,120 r, 71,0 %). 'H AMP & (400 MIu, CDCl;) 8,78 (c, 1H), 8,20
(g, J=8,5 I'u, 1H), 7,95 (¢, 1H), 7,39 (M, 1H), 5,85 (M, 1H),
3,15 (M, 4H), 2,53 (¢, 3H), 2,36 (c, 3H), 2,33 (M, 2H), 2,05
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(M, 2H), 1,87 (M, 2H), 1,77-1,56 (M, 8H). MC (APCI); M'+1:
PaccunraHo, 447,2, HamneHo 447,2. AHan. PaccuuTaHo miasa CzsH3gNgO:
0,35 H;0: C, 66,31; H, 6,83; N, 18,56. HamnmeHo: C, 66,68; H,
6,76; N, 18,07.

IPUMEP 106

8 -lIMKNIONEeHTUII~ 6 (2-3TOKCUBTUI) —2-MeTUJICYJbdaHna-8H-

nupuno [ 2, 3—-d] nupuMranH-7-0oH

K OXJIaXIOEHHOMY (-78°C) pacTBopy 3TUIIOBOTO sdupa
4-3TOKCHUMACIISHON KUCJOTH (9,85 r, 61,47 mMonbp) B TI'® (25 wi)

nobasnamm Ouc (TpuMeTuncuami) ammn smrua (77,0 ma, 76,85 mMonb, 1

M pacrBop B TI'®). PeakuUMOHHYKO CMeChb IepeMemmMBaM B TedeHue 10
MUHYT ons oBpa3oBanHua aHMOHA. 3areM nobaBmnanu
4 -UMKJIONEHTUIIaMUHO - 2 ~MEe TUJICYJIb ba HUIIMUPUMUIMH-5-KapBaJb Ierm u

PeaKkUMOHHON CMeCK HaBajM HarperTbCs OO KOMHATHOM TeMrnepaTyps U
nepeMewyrBaNyM B TedeHMe HOUM. PeaKUMOHHYyKW cMeck racuiam 10%
BOoOHEM pacTBopoM HCl (100 wMi). BomHBIA CJIOM ®KCTparuMpoBaim
sTunaueTaToM (Bcero 150 M) M opraHMueckue cCJiIoM OOBEOUHSIU U
KOHLUEHTPUPOBAaJIM C MNOJyYEeHMEM XeJITOTO Maciya. Xpomarorpadpuueckas
OYyMCTKa Ha CcwiMKkaresje (rpamuMeHT xJjopodopM/mTunauerar) mapana
8—unxnoneﬂwmn—6-(2—3T0Kcm—awun)-2-Memuncynb@aamn—SH—nmpmno[2,3—
d] nmpmmmamH-7-od (3,22 r, 9,65 mMone). MC (APCI+) 334 (M+1,
100); 'H AMP & (400 MIu, IMCO-d¢) 8,54 (c, 1H), 7,47-7,46 (M,
1H), 5,99-5,90 (M, 1H), 3,69 (T, J=6,25 Tu, 2H), 3,49 (kB.,
J=7,03 Iu, 2H), 2,84 (v, J=6,25 TIu, 2H), 2,59 (c, 3H), 2,34-
2,29 (M, 2H), 2,08-2,02 (M, 2H), 1,88-1,83 (M, 2H), 1,69-1,65
(m, 3H), 1,17 (v, J=7,04 T'u, 3H).
[NPUMEP 107

TpeT-ByTuioBet  2dup 4-{6-[8~-UuMKJIONEeHTUI-6- (2-3TOKCUDITUII) -

7-oxco—7,8—nmrunponmpmno[2,3-d]nmpmmmnmu-2—mnaMMHo]—nupmnMH—B—

Wi} -NunepasmH-1-KapOOHOBOM KUCJIIOTH

8 -LMKJIONEHTUII- 6~ (2-3TOKCUBTUII) ~2-METaHCYJIbPUHMII~8H~
nupuno [2, 3-d] nupmMmuonH-7-0H (1,0 o, 2,86 MMOJb) u Tper-
OyTunoBui 2dup 4- (6-aMMHONMMPMIMH-3-UJI) —-UnNepasmuH-1-kapOoHOBOMN
kucnotel (1,10 r, 3,95 MMmone) Harpeeamu B Tosyosie (10 mn) mo

TEeMNepaTypsl KUMNEHUSs PpPacTBOPUTEJNIA B TeuyeHMe 16 wuac. CMmechb
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OXJlaxganyM OO KOMHAaTHOM TeMnepaTypeH M OuYMIlanmM XpomaTorpadmeinr Ha
cunmukarese c noJyiy4eHueM TpeT-0y TUJIOBOTO a0upa 4-{6-[8-
LUKJIONIEHTUJI- 6~ (2-3TOoKCcUaTUN) - 7-0okco-7, 8—ouruaponupuuo [2, 3-

d] TMpuMMOMH-2 -MJIaMMHO | =NUPUIONH-3 -1 } ~IMNepas3mH—-1-KapBOHOBOM
KMCJIOTH B BMIE OpaHXeBOTO TBepmoro BemecrBa (0,328 v, 20,4 %).
'H AMP & (400 MI'u, CDCl;) 8,54 (c, 1H), 8,26 (m, J=9,0 Tu, 1H),
7,98 (m, J=2,9 I'u, 1H), 7,45 (c, 1H), 7,38 (mm, J=2,9, 9,3 Tu,
1H), 5,90 (m, 1H), 3,70 (7, J=6,3, 1H), 3,61 (M, 4H), 3,51
(xg., J=7,1,1H), 3,11 (M, 4H), 2,84 (T, J=5,9, 1H), 2,33 (M,
2H), 2,08 (m, 2H), 1,87 (m, 2H), 1,69 (M, 2H), 1,48 (c, 9H),
1,19 (v, J=7,1, 1H).

MPMMEP 108

8 -lnMkJIoneHTUN-6- (2-sTokcusaTun) -2- (5-nunepasmu-1-myu-

NUpUINH-2-mjaaMmHo ) -8H-nupuno [ 2, 3-d] nupmuMuarH-7-0H

TpeT-OyTuyoBelt 3¢up 4-{6-[B-UMKIONEHTUII-6- (2-3TOKCUDTHUN) —
7-okco-7, 8-auruaponmpuno [2, 3-d] nMpuMmouH-2 -UJIaMUHO | —-NMUPUIONH-3-
Ui} -nunepasmH-1-kap®OHOBON  KUCJIOTH (0,325 r, 0,577 wMMOIB)
pacTBopanM B auxJjiopMmeraHe (4 mn). JoBaBnanu 2 H pacTeop HCL B
oMsTUIOBOM 32¢upe (4 M) M CMechb NepeMewMBaaIM IOPUM KOMHATHOM
TemrnepatType B TedyeHue 18 yac. PacTBopuTenb BHNOAPUBAIM @ C
rIoJIyd4eHMeM TUAOPOXJIOPUIOHOM CoOM 8-UUKJIONEHTUJI-6~ (2-3TOKCUDTUI) —
2—(5—nmnepa3MH—l—mnnmpmnmu—Z—mnaMMHo)-8H—nwpmno[2,3—
d] nupvMmMIouH-7-0Ha B BUIOEe XeJTOIO TBepgoro Bsemectsa (0,292 r,
97,7 %). MC (APCI) PaccumraHo nna M+H: 449,2. HajlimeHo: 449,2.
Anan. PaccuuraHo ana CysH33N.02+2,6HC1-0,35H,0: C, 52,26; H,
6,56; N, 16,88. Hammeno: C, 52,01 ;H, 6,96; N, 16, 88.

NMPMMEP 109

8 -LukjIoneHTus— 6~ (2-MeTOKCUITOKCUMETUII) =2 -ME THUJICYJIbdaHMI~

8H-nupuno [2, 3~d] nupuMmuanH-7-0H

6-BpoMMe TUIT- 8 - UIMKJIIONEeH TUII-2 ~Me TUJICY b baHmin-8H-nupuno [ 2, 3-
d] nupuMuauH-7-0H (1,33 T, 3,75 MMOJIb ) pacTBOpsaIu B
2-MeToKcuaTaHosie (10 M), K KOTOpPOMYy nOOOaBJAIM KapBOHAT Kaaus
(0,778 r, 5,63 wMMONB) M CMeCh MepeMemMBallM IPU KOMHATHOM
TeMriepaType B  TedeHue 2  yac. PeaklLMOHHYK® CMeCb  3aTeM

@MﬂprOBaJ'IVI n CcCom NnpoMeEIBaJIn 2QTUIIAUEeTaTOM. OB6beOMHEeHHEEe
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OpraHMUeCKMe CJIOM ylapMsaayM C [oJdydeHMeM 8-LUMKJIONeHTUJI-6- (2-
METOKCU-3TOKCUMMETUI) ~2-MeTUJICyNbdaHnn-8H-nupuno [2, 3~

d] nupuMniouH-7-oHa B BuUIe BOCKOOOpaszsHOTO TBepunoro semecTBa (1,00
r, 76,3 %). 'H AMP & (400 Mru, CDCls) 8,60 (c, 1H), 7,71 (r,
J=1,6 Ir'u, 1H), 5,95 (M, 1H), 4,52 (m, J=1,6 Tu, 1H), 3,76 (M,
2H), 3,63 (M, 2H), 3,41 (c, 3H), 2,60 (c, 3H), 2,32 (M, 2H),
2,06 (m, 2H), 1,87 (M, 2H), 1,68 (M, 2H).

NNPUMEP 110

8—HMKHOHeHTMﬂ—Z—MeTaHCynb@MHMH—6—(2—M€TOKCM3TOKCMM3TMH)—

8H-nmpuno[2, 3-d] nupuMmaonH-7-0H

8 -lLMkjOoNeHTMII- 6~ (2~METOKCUITOKCUMETIIT) -2 ~MeTUJICYJIbbaHMII~
8H-nupuno (2, 3-d] nupmumuaouu-7-od (1,46 1, 4,18 wMmMonb) M 2-
6eHz0onCcynbPoHMII-3-PeHMIIOKCaSUPHIONH (1,31 r, 5,01 MMOJIb )
pPacTBOPSAAIM B  OUXJIOPMETaHe (10 mnm) M nepeMelMBaNM  [IpHU
TeMnepaType OKpyXaomen cpelhl B TedeHme 12 yac. PeaKUMOHHYD0
CMEeChb 3aTeM ouMllanM xXpoMmaTorpagment Ha CUIMKaTeJe C [OoJIydeHueM
8 ~UMKJIONEeHTUII-2 ~MeTaHCYJIbOMHUII- 6~ (2-MEeTOKCHMDTOKCUMe TIII) —8H-
nupuno [2, 3-d] nupuMmnamH-7-oHa B BuAe BeJIoro  BOCKOOBPa3HOTO
TBepaoro Bemecrtsa (0,60 v, 39,3%). !H AMP § (400 Mr'u, CDCls)
8,94 (¢, 1H), 7,88 (r, J=1,7 Tu, 1H), 5,95 (M, 1H), 4,52 (m,
J=1,7 T'u, 1H), 3,80 (M, 2H), 3,65 (M, 2H), 3,43 (c, 3H), 2,98
(¢, 3H), 2,25 (m, 2H), 2,13 (M, 2H), 1,94 (M, 2H), 1,70 (M,
2H) .

NPMMEP 111

TpeT-O6yTuiioBeit 3bup 4-{6-[8-uuknoneHTUI—-6- (2-

METOKCUITOKCUMETUN ) ~7-0oKCco-7, 8—nuruaponupuno [2, 3-d] nupuMuaonH-2-

WJIaMUHO | —NMPUIONH=~3-1J1 } -NunepasuH-1-KapOoHOBOM KUCJIJIOTH

8 -UMKJIONEeHTUN-2-MeTaHCYJIbOMHNIT~ 6~ (2-MEeTOKCUBTOKCHUME TUJT ) —
8H-mmpuno [2, 3-d] nmpmmmuaouH-7~o1 (1,0 o, 2,86 MMomb) u TperT-
Oyrunoewit  3¢up  4- (6-aMMHONMMPUMIMH-3-MJI) ~NMNEepasuH-1-kapOoHOBOI
kucjgoTe (1,10 r, 3,95 MmMonb) HarpeBamu B ToJyose (10 wmu) mo
TeMIIepaType KUIIEHMA pPacTBOPUTENIA B TeueHMe 16 uac. PeakKUMOHHYIO
CMecCh oxXJlaxInaJsu o KOMHAaTHOMN TeMriepaTyph 178 oYMmAaSIU
XxpoMaTorpapmen Ha cuamkarese C NOJIyYeHUEM TpeT-O0yTUIOBOTO 3dupa

4-{6-[8-uuknoneHTMI-6- (2~METOKCUBTOKCMMETUI) -7 -0KCO-7, 8~
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mruaponupuno [2, 3-d] nMpyMMIvH-2-UJIaMMHO | ~NTUPUINH-3-UJT } -
nunepasmnH-1-kapOOHOBOM KMCJIOTH B BMIOE XEJITOTO TBEpPINOrO BeuecTBa
(0,140 r, 14,7 %). 'H AMP § (400 MIu, CDCl;) 8,60 (c, 1H), 8,34
(M, 1H), 7,95 (¢, 1H), 7,69 (v, J=1,4 Tu, 1H), 7,42 (M, 1H),
5,91 (m, 1H), 4,53 (m, J=1,2 Tu, 1lH), 3,78 (M, 1H), 3,63 (M,
6H), 3,43 (¢, 3H), 3,11 (m, 4H), 2,35 (M, 2H), 2,08 (M, 2H),
1,88 (M, 2H), 1,69 (M, 2H), 1,48 (c, 9H).
IIPMMEP 112

8-lnknoneHTusn-6- (2-MEeTOKCUBTOKCUMETUT) -2 - (S~nunepazmH-1-

UI-NMUPUIMH-2-unamuHo) -8H-nupuno [2, 3-d] nupuMmuamnH-T7-0oH

TpeT-06yTUIOBHIA 3bup 4-{6-[8-UMKIONEHTUJN-6- (2—-MEeTOKCU~
3TOKCUMETUI) - 7-okco-7, 8—ourugponupuno [ 2, 3-d] nupuMmamu-2 -
WUIIAMUHO ] -NUPUANH-3-1J} ~nunepasnH-1-kapboHoroit kuciyora (0,140 r,
0,242 wMMosib) pacTBOpsANM B IOuxjopMeTaHe (2 wmia). JoBaBasamm 2 H
pacrBop HCl B nusTtuioBoM 3dpupe (2 MI) UM pPeaxkUMOHHYK CMecCh
rnepeMemMBaJM IpUM KOMHATHOM TeMmnepartype B TeueHuMe 18 uyac.
PacTBopuTesib  BHIAPUMBAJIM C  [OJIyYE€HMEM IMIPOXJOPMIOHOM  COJM
8-LUMKJIONEHTUJI~6— (2-METOKCUITOKCUMETH ) -2~ { S-nunepasmuH-1-mi-
MMPUIONH-2-unamMmHo) -8H-nupuno [ 2, 3-d] nupmuMmouu-7-oHa B BuIOe
XeJITOrO TBepOgoro BemecrBa (0,116 », 85,9%). MS(APCI); M'+1:
PaccuuraHo, 480,3, Hanmeno 480,2. AHasn. PaccumraHo IoJsA
C25H33N90,+2,16HC1: C, 53,78; H, 6,35; N, 17,56. Hamneno; C,
54,03; H, 6,64; N, 17,17.

NPUMEP 113

8-lMKNIONEHTUII- 6-3TOKCUME TUJI—-2-METUIICYJIbbaHMI—8H-

nupupo [2, 3-d] nupuMuIanH-7-0H

STunoBEl 2¢UMPp 3-3TOKCUNIPONUOHOBOM kucjgoru (12,31 1, 84,2
MMOJIb) PacTBOpPAJM B TerparuapodypaHe (40 M), K KOTOpPOMY
MenseHHo pobasnsanu LiHMDS (89 mm, 88,9 mmvone, 1,0 M B TIO).
SaTeM 1O00aBJIAMM  HUMCTHM  4-UMKJIONEHTUJIAMUHO-2-MeTUJICYJIbbaHNI-
mMpuMuIanH-S5-kapbanenernn (10,0 r, 42,2 MMOIb) M peaKUMOHHYI
CMeCh IlepeMemMBaJguM IpM TeMmnepaType OKpyXapleil cpenh B TeueHue
17 wyac, sareM poBOOMAIM OO TeMNepaTypH KUIMEHUA C OBpaTHBM
XOJIOOMJIBHMKOM B TeudeHMe 7 Yac. PeakuUMOHHY® cMech paz36aBisaim

TUJIALETAaTOM M BOION, CJOM pasmeNaiy, OpIaHMUeCKUM CJION Cyuuamu
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Hang MgSO, M pacTBOPMUTENb BHIIAPMBAJM C [IOJYYEHMEM HEOUMIIEHHOT'O
macJsa. HeounieHHElT NpOOyKT  pPacTBOPSAAM B  3TUlaueTare U
pas3taBnanyM TIeKCaHOM C [IoJlydyeHMeM ocalka, KOTOpHIM cobupanm
¢uneTpOBaHMEM c rnoJjiy4eHueM 8-LUMKJIIONEeHTUII- 6~3TOKCUME THUIT—2~
MeTuncyabdaumn-8H-nmupuno (2, 3-d] nupuMuonH-7-oHa B BUIOE He COBCEM
Genoro Teepnoro Bemecrsa (4,70 1©, 34,9%). 'H sAMP & (400 MTwu,
cbCls) 8,47 (¢, 1H), 7,52 (v, J=1,5 Tu, 1H), 5,82 (M, 1H), 4,32
(g, J=1,7 I'u, 1H), 3,53 (xe., J=7,1 Tu, 2H), 2,47 (c, 3H), 2,17
(M, 2H), 1,93 (M, 2H), 1,73 (M, 2H), 1,54 (M, 2H), 1,15 (m,
J=7,1 T'u, 3H).
[IPUMEP 114

8 -lIMKJIONEHTUJII- 6 -3 TOKCUME TUJI-2~MEeTaHCY b duHMII-8H~

nmupuno [2, 3—-d] nupuMmuanH-7-0H

8 -LIMKJIONEeHTUII -6 -3 TOKCUME TUJT-2 ~MEeTUJICYJIbDaHuII~8H~

nmpuno [2, 3-d] nupuMyaonH-7-~0H (4,60 r, 14,40 MMOJIb ) n
2-6eH305nCy b boHMII-3-PeHMITOKCaBUPMAMH (4,89 1, 18,72 wMMmomb)
PacTBOPAJIM B  OUXJIOPMETAaHe (30 mi) M riepeMeumMBaJgu  IIpU

TeMlliepaType OKpyXawoumei cpensl B TeueHue 12 wyac. HeoumumeHHbII
NPOOYKT 3aTeM OouMllamy XpoMaTorpaduert Ha cuIMKarese C MOJydYEHUEM
8—uMKnoneHTnn—6—3T0Kcmmemmn—2—meTchynb®Mﬂmn—8H—nmpmno[2,3—
d] nupuMmauH-7-0Ha B BUIe Besoro BOCKOOBpPas3HOToO TBEpOoTo
BemecTBa (2,67 1, 55,3 %). 'H AMP 8§ (400 Mru, CDCl;) 8,94 (c,
14), 7,81 (v, J=1,7 Tu, 1H), 5,98 (M, 1H), 4,50 (m, J=1,7 TIu,
1H), 3,68 (ke., J=7,1 Tu, 2H), 2,96 (c, 3H), 2,22 (M, 2H), 2,12
(M, 2H), 1,94 (M, 2H), 1,69 (M, 2H), 1,31 (v, J=7,1 Tu, 3H).
[NPMMEP 115

TpeT-OyTunoBei 3¢up 4-[6- (8-UMKIIONEHTUII- 6-3TOKCUMETUII-T -

okco-7, 8—muruaponupuno (2, 3-d] nMpUMMIONH-2-MIIaMMHO ) —NMPUOMH-3—

U] -nunepas3mH-1-KapOOHOBOM KUCJIOTH

8 -~ LIMKJIONEeHTMII~ 6 -3 TOKCHUMEe TUJI-2 -Me TaHCYJIb GMHMI -8 H-
nupnno [2, 3-d] nupyMuaomH-7-0H (1,0 o, 2,86 wMMOJB) n Tper-
OyTuinoBet  3d¢up  4- (6-aMMHONMMPUIMH-3-WJ) ~UNepasuH-1-kapGoHOBOM
kucioTe (1,10 r, 3,95 MMosb) HarpeBanu B TOJyOJie HO TeMlepaTyphl
kuneHusa pacreopurensa (10 mn) B TeuenHme 16 uac. PeaKUMOHHYIO

CMeChb OXJIaXIIaJn pi{e) KOMHaTHOMN TeMnepaTypr "n oumiiaJIn
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xpoMmaTorpaduess Ha cuiIMKarejyie C MNOJydeHUEeM TpeT-O0yTMIJIOBOTO 3dupa
4-[6- (8-uMKJIONEeHTMII- 6 -3 TOKCUMETUII-7~OKCco~-7, 8—nurunponupmnuo [2, 3-
d] MMpUMMIOMH~-2-MUJIaMUMHO ) ~-MUPUIMH~3-1J1] ~ruriepasuH—-1-xkapOoOHOBOM
KUCJIOTH B BMUIE XeJITOT'O TBepnoro eemecteBa (0,140 r, 14,7 %). g
AMP & (400 MI'u, CDCl;) 8,59 (c, 1lH), 8,26 (m, J=9,3 Tu, 1H),
7,97 (m, J=2,7 T™u, 1H), 7,6 (v, J=1,5 I'u, 1H), 7,38 (mm, J=2,7,
9,0 T'u, 1H), 5,89 (M, 1H), 4,55 (m, J=1,2 Tu, 1H), 3,66 (xB.,
J=7,1 T'u, 2H), 3,60 (m, 4H), 3,11 (M, 4H), 2,34 (M, 2H), 2,07
(M, 2H), 1,88 (M, 2H), 1,69 (M, 2H), 1,48 (c, S9H), 1,30 (m,
J=6,8 Tu, 3H).
IIPMMEP 116

8 ~IIMKJIONIEHTUII- 6 -3 TOKCHMMETUJI-2~ (5-nunepasmnH- 1 - ManupuamH-2 -

niaammbo) -8H-nupuno [ 2, 3-d] nupyuMmaomuu=-7-0H

TpeT-0yTUIIORBHINA 30up 4-{6-[B8-lUukyjoneHTHUI-6- (2-
METOKCU3TOKCUME TN ) —7-0okco-7, 8-auruaponupuno [2, 3~d] nMpuMUIONH=-2 -
MIaMMHO] —nupuIanH-3-un} -nunepasuH-l-kap®boHoro kucjgorum (0,140 1,
0,242 MMmonb) pacTBOpPSIM B OuXJopMeTaHe (2 wi). JoBaBiaanu 2 H
pactBop HCl B musTuiaoBOM 3dupe (2 MI) M pPeakKUMOHHYKW CMeChb
rnepeMemMBaiM IpM KOMHATHOM TeMiepaType B TeueHue 18 wuyac.
PacTBopuTens BHIMAapUBaiIM C  [OJydeHueM  8-LUKJIONEeHTUII-6- (2-
METOKCHUITOKCUMETUN) -2~ (5—nunepasuH-1-mia-nupuaomMH-2-njaaMmMHoO ) —8H-
nvpuno (2, 3-d] nupuMnuinH-7-0Ha B BuIOE XeJTOI'O TBEpPOOI'O BelleCTBa
(0,116 », 85,9%). MC (APCI) PaccumTaHo nns M+1l: 450,3. HampeHo:
450,1. 'H AMP & (400 Mru, JMCO-de¢) 9,12 (c, 2H), 8,34 (c, 1H),
8,01 (m, 3 = 2,7 Tu, 1H), 7,86 (c, 1H), 7,83 (c, 1H), 7,76 (&,
3 =9,5 ru, 1H), 5,84 (M, 1H), 4,32 (m, J=1,2 Tu, 1H), 3,57
(kB., J=6,8 T'u, 2H), 3,38 (M, 4H), 3,23 (M, 4H), 2,26 (M, 2H),
1,89 (M, 2H), 1,75 (M, 2H), 1,58 (M, 2H), 1,19 (T, J=6,8 Tu,
3H) .

[MPMMEP 117

8 -lIMKJIONEHTUN- 6 —~METOKCUME TUII—-2~Me TUJICYJIbdaHuiI-8H-

nupuno [2, 3-d] nupuMmuamH-7-0H

MeTunoBei 3¢Mp 3-MEeTOKCUINPONMOHOBOM kucnotTsl (9,95 r, 84,2
MMOJIb) pPacTBOpPANM B TerparuinpodypaHe (40 Mi), K KOTOPOMY

MenJsieHHo gpo®Gasssanamum LiHMDS (89 my, 88,9 mMons, 1,0 M B TIO).
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3arTeM 0o6aBJAJIM  YMUCTHM 4 -UUKJIONIEHTUMIIaMMHO -2 -Me TUJICYJIb daHnII~
nupuMuanH-5-kapbanegernn (10,0 r, 42,2 MMONB) M pPeaKUMOHHYD
CMeChb JHOBOIMJIM OO TeMNepaType KUIIeHMsa C OOpaTHBM XOJIOOUIIbHMKOM
B TeudeHMe 7T OHeN. PeakKUMOHHYI® CMeChb pazbaBiasanu smmhaueTaTOM 128
BONOM, CIlOM Dpasnesyanr, OpraHuUdYeCKMM CIoit cyumnam Hano MgSO, u
pPacTBOPUTENbL  BHIIAPUMBAJIM C  [IOJIyYeHMEM  HEOUMIIeHHOTO Macja.
HeouumeHHsl1 NOpPpOOYKT pPacTBOPAJMM B 3TUIalLeTaTe U pas3BbaBiaanau
TeKCaHOM C TIOoJIydeHMeM ocallka, KOTOpPri cobupany ¢uaeTpoBaHMEM C
roJiydeHueM 8 ~UMKJIONEeHTUJI- 6 ~MEe TOKCHME THII -2 -Me TUICY b baHnn-8H-
nupuno [2, 3-d] nupuMuauH-7-oHa B BuOEe He COBCeM 6eJioro TBepaoIro
BemecrBa (3,11 r, 24,1 %). 'H AMP & (400 MI'u, CDCls;) 8,46 (c,
14€), 7,49 (v, J=1,7 I'u, 1H), 5,81 (M, 1H), 4,28 (&m, J=1,7 Tu,
iv), 3,37 (¢, 3H), 2,47 (c, 3H), 2,18 (M, 2H), 1,93 (M, 2H),
1,73 (M, 2H), 1,55 (M, 2H).
[NIPMMEP 118

8 -UMKJIONEHTUI-2-METAaHCYIbLPMHUII- 6-MeTOKCUMe TUI-8H-

aupnno [2, 3—-d] nMpuMUOuH=-7~0H

8 -LIMKJIONEeHTUI~-6~METOKCUME TUJI-2-Me TUJICYJIbbaHMI-8H-

nupuno (2, 3-d] nupuMuanH—-7-0H (4,44 r, 14,54 MMOJIb ) 71
2-BeH30JCcyabdOHNIT-3-PeHUMIIOKCABUPUONH (4,94 r, 18,90 wmmMmosB)
PacTBOPAJIM B  OUXJIOPMEeTaHe (100 i) M nepeMewMBalM  pu
TeMrepaType OKpyXaoumei cpeld B  TeyeHue 12 yac. Ob6BeMm

pacTBOpUTENA YMEeHbllanM npuMepHo Oo 50 M1 M 3aTeM  ouMmadM
XxpoMaTorpadmuerm Ha CcuaMKareie C IOoJydYeHMeM 8-UUKIIONeHTU-2-
MeTaHCyNbduHUI-6-MeTokCHMe TUI-8H-nupnmo [ 2, 3-d] nupuMmamH-T7~0Ha B
BMOEe He CoBCeM Oejioro TBepioro BemectBa (2,51 r, 53,7 %). H
AMP & (400 MI'u, CDCl3) 8,93 (¢, 1H), 7,78 (v, J=1,7 Tu, 1H),
5,99 (m, 1H), 4,46 (m, J=1,7 T'u, 1lH), 3,53 (¢, 3H), 2,96 (c,
3H), 2,23 (M, 2H), 2,12 (M, 2H), 1,93 (M, 2H), 1,69 (M, 2H).
NPMMEP 119

TpeT-OyTUJIOBEIA  30Mp 4-[6- (8-LUMKJIIONEHTUI~6-MEeTOKCUME TUII~T7 -

Ookco-7, 8—murngpo-nupuno [2, 3-d] nMprUMMAMH-2-MIIaMMHO ) —-NUPU ONH- 3~

unl-nunepazmH-1-xkapOBOHOBON KUCIIOTH

8-lIMKJIONeHTUII-2-MeTaHCYbOMHNII- 6~Me TOKCUMe TUJI-8H-

nupuno [2, 3-d] nupuMuaomnH-7-0H (2,5 o, 7,78 MMoOMB) u Tper-
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yTwioBelt 3¢up 4- (6-aMMHONMPUIMH-3-W1) —NuUnepasnH-1-KapOOHOBOM
kucyaoTe (2,99 v, 10,73 MMOJNB) HarpeBaiu B TojayoJsie (25 mMm) no
TeMnepaTyph KMUIIEHUS pacTBOPUTEJIS B TeueHMe 16 uyac. PeakUMOHHY
CMecChb OXJIaXIasu ao KOMHaTHOM TeMrepaTyph u ouMmaIm
xpomarorpadueir Ha cCuUIMKaresyie C MOJyYeHMEM TpeT-O0yTUMIOBOTO sdupa
4-[6- (B-UMKIOMNEHTUI~6~-MEeTOKCUMETNII~7~0KCO~7, B-
amrugponupuno [ 2, 3-d] nupuMmuinH-2-UilaMMHO ) ~NIUMPUIOMH-3~-1J] -
nunepasmnH-1-kapBOHOBOM KMCJIOTH B BMIE XEJTOTO TBEepIOTrO BelleCTBa
(1,24 », 30,5 %). 'H SIMP & (400 MI'u, CDCls) 8,59 (c, 1H), 8,26
(g, J=9,3 Tu, 1H), 7,97 {(m, J=2,7 Tu, 1lH), 7,6 (v, J=1,5 Tu
iH), 7,38 (mnm, J=2,7, 9,0 Tu, 1H), 5,89 (M, 1H), 4,55 (&m, J=1,2
T'u, 1H), 3,66 (xB., J=7,1 I'u, 2H), 3,60 (M, 4H), 3,11 (M, 4H),
2,34 (M, 2H), 2,07 (M, 2H), 1,88 (M, 2H), 1,69 (M, 2H), 1,48
(¢, 9H), 1,30 (v, J=6,8 Tu, 3H).

NPMMEP 120

8 —LIMKJIONEHTUII- 6 ~-METOKCUME TUII-2~ (5—nunepa3uH-1-uiI-NUpuouH-

2-unaMmHo) -8H-nupuno [2, 3-d] nupuMmamH=-7-0H

Tper-0yTUIIOBHI adup 4-{6-[8~uMKIONEeHTNII-6- (2-MEeTOKCU—
3TOKCUMETWI) —7—-0KCo-7, §—murunponupuno [ 2, 3-d] nupuMmuanH-2-
UIIaMMHO ] -NUPUIOMH-3-ui1 } —nurnepas3uH-1l-kap6oHoBoi kucyaote (0,110 o,
0,205 MMonb) pacTBOpSAIM B OUXJOopMeTaHe (2 M), nobaBjasimm 2 H
pacrsop HCl1 B musTuioBOM 3dupe (2 M) M pPEeakKUMOHHYK CMecCh
rnepeMellMBaJiM IpM KOMHATHOM TeMmnepaType B TeueHuMe 18 uyac.
PacTBopuTesilb BHNAPMBaMM C IOJIyde€HMEM TUIPOXJOPUIOHOM COJM 8-
LUMKJIONEHTUII- 6— (2-MeTOKCUITOKCUMETMUI) -2 - (5-nunepasmH-1-mji-—
OUPUIMH-2-uiaaMmHo) -8H-nupuno [ 2, 3-d] nupuMuaonH-7-0oHa B BMIOE
XeJITOr'o TBepOoro BemecTBa (0,096 1, 92,1 %). MC (APCI)
PaccuuTaHo nja M+l: 450,3. Haltmeno: 450,1. 'H sMP & (400 MTu,
IMCO-d¢) 9,12 (¢, 2H), 8,34 (¢, 1H), 8,01 (m, J=2,7 Tu, 1H),
7,86 (c, 1H), 7,83 (¢, 1H), 7,76 (m, J=9,5 Tu, 1lH), 5,84 (M,
18), 4,32 (m, 1=1,2 Tu, 1H), 3,57 (kB., J=6,8 T'u, 2H), 3,38 (M,
4H), 3,23 (M, 4H), 2,26 (M, 2H), 1,89 (M, 2H), 1,75 (M, 2H),
1,58 (M, 2H), 1,19 (v, J=6,8 T'uy, 3H).

IIPMMEP 121

2, 6-IuMmeTnn-4- (6-HUTPO-NIUPUINH—3-1J1) ~MOPOJIMH
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S-BpoM-2-HuTponupuius (4,84 r, 23,84 mMonb), mommnm TeTpa-
H-OyTunammonmsa (0,440 r, 1,19 mMmonse), 2,6-gumerunamopbonmu (3,02
r, 26,22 w™MMonbp) u kxapboHar kammAa (3,62 10, 26,22 MMOJB)
cMeumBany B JIMCO (45 mi1). PeaKUMOHHYIO CMeCh HarpeBaJu mo 80°C B
TeueHMe 6 yac. PeakuMoHHyl cMechb pasO0aBAANAM S3TUALETAaTOM U
bunerTporanu. ObweM dunvTpara YMEHBb A s yoaleHus
3TujaueTraTta, M OCTaBUMMACA pacTBOp pas36aBaanu Bomoir (50 wi).
Cpasy xe oOpas30BHBAaJCA 0CaloK, M ero cobtupanu oGuibTPOBaHUEM,
3aTeM MNpPOMEEAJM Ha BOPOHKE BOOOM C NOJydeHueM 2, 6-mumeTusi—4- (6-
HMTpohMpmnMH-B—Mn)—mop@onuﬂa B BUIe OpPaHXeBOTO TBEpIOoTo
semectsa (4,39 r, 78,0 %). 'H AMP § (400 MIu, CDCls;) 8,16 (m,
J=9,0 ru, 1H), 8,11 (m, J=2,9 Tu, 1H), 7,19 (um, J=2,9, 9,3 Tu,
14), 3,77 (m, 2H), 3,65 (mm, J=2,2, 12,9 TI'u, 2H), 2,66 (nn,
J=10,7, 12,5 T'u, 2H), 1,29 (m, J=6,4 Tu, 6H).

NPUMEP 122

5- (2, 6-InMeTUIMOPOONMH=~4 ~1J1) ~IUPUIMH- 2 ~UIJIaMUH

2, 6-IumMeTnn~-4- (6-HUTPONMPUIANH-3-1J1) ~MOPOOSIUH (4,00 r,
16,86 mmomne) pacrBopaau B TI'® (100 Mi), kK koTopoMy HoGaBIIAIM
Hukenb PeHesn (3,10 n). PeaxkuMoOHHyI0 CMecb BCTpPAXMBAIM B
aTMochepe Bomopoma (50 o/moiM?) B Teuenme 4 uac. KaTamnuzarop
OTOMIBTPOBHBAM U PACTBOPUTENL BHIIAPMBAJM C [oJiydeHueM 5- (2, 6-

AMMEeTUIIMOPQONIMH -4 - UJT) ~-MUPUIONH~2-UJlaMMHa B BUOE SPKO—PO30BOTO

TBepnoro BeumecTBa (3,05 1, 87,4 %). 'H AMP & (400 MI'y, CDCls)
7,7 (m, J=2,4 T'u, 1H), 7,16 (mm, J=2,9, 8,8 T'u, 1H), 6,49 (nm,
J=0,7, 8,8 I'u, 1H), 3,79 (m, 2H), 2,34 (nm, J=10,5, 10,5, 2H),
1,22 (m, J=6,3 Tu, 6H).

I[TPUMEP 123

6-BpoM-8-umkaoneHTun~2-[5- (2, 6-auMeTuaMopdonmH—-4-mJ) -

OUPUIONH-2-njaMmHo] —=5-Merun-8H-nupuno [ 2, 3-d] nuprMmuomuH-7-0H

6-BpoM-8-LUMKJIONEeHTMUII-2~MeTaHCYJIbduHUII-5-MeTUI-8H-
mupnao (2, 3-d] nupumuaous-7-on (1,0 o, 2,70 wMMomb) M 5-(2,6-
ouMeTunMopbonmmH-4-mi) -nupumonH-2-unamMmd (0,668 1, 3,73 wMMmoub)
HarpeBaysm B Tojayosie (10 my) o TemMnepaTyphl KUMEHUS PAaCTBOPUTENSA
B TeueHMe 16 4yac. PeakKUMOHHYID CMeCh OXJlaXIalM OO KOMHATHOM

TeMnepaTypsl 1 ofpasoBaBUMICA OCamOK cobupanM O(UILTPOBAHUEM U
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NpOMEIBANIM Ha BOPOHKE TojayoJsioM (3x10 mn) ¢ noaydeHueM 6-Gpom-8-

LUKJIONEeHTMII-2- [5- (2, 6-nuMe TuIMOPPONMH—4 -1J1) ~[MUPUIOUH-2 ~UTIaMUHO ] -

S-meTun-8H-nupuno [ 2, 3-d] nupmMmanH-7-0oHa B BUOe KOPUUYHEBOTO

TBepnoro eemecrBa (0,358 r, 27,3 %). MC (APCI) PaccuuMTaHO OJA

M+1l: 513,2. Hammeno: 513,1. AHan. PaccumTaHo nna CysHosBrNgO2: C,

56,14; H, 5,69; N, 16,37. Hammeno; C, 55,90; H, 5,62; N, 16,10.
IIPUMEP 124

8 -lIMKJIONeHTUI-6-3ToKCcuMeTun-2- (3,4, 5, 6-rerparunpo-2H-

[1,3"]6unupuanumnn-6"'-unammyo) -8H-nupuno [2, 3-d] nupuMmuanH-7-0H

8 ~MKJIONEeHTUI- 6 -3 TOKCUME TUII-2-MeTaHCYJIb duHMmI~-8H-
nupuno [2, 3-d] nupuMmouH-7-0H (0,60 r, 1,79 MMOJIE ) u
3,4,5, 6-rerparunpo-2H-[1, 3' ] 6unupuamumnna-6"' -mnammH (0,438 T,
2,47 MMONB) HarpeBanaM B ToJyiyosie (6 M) OO TeMnepaTyph KUIIeHUS
pacTBopuTensa B TedeHue 16 uac. PeakKUMOHHYK CMeCh OXJaxiganu 0o
KOMHaTHOW TeMNepaTypH M oOpasoBaBUMMCA OCAOOK OTOMILTPOBLBAIM U
NpOMBIBAJIM  TOJIYOJIOM (2x4 MJ) C [NoJdy4YeHueM 8-LUMKJIONeHTUII-6—
sToKcuMeTmiI-2-(3,4,5, 6-reTrparmaopo-2H-[1, 3' ] GunupuavHuiI-6"' -
MnaMMHO>—8H—HMpMﬂO[2,3—d]nMpMMMHMH—7—OHa (0,122 o, 15,2 %). MC
(APCI) PaccunraHo mna M+1l: 449,3. HaitneHo: 449,3. AHaj.
PaccuumraHo mna CzsH3NgO: C, 66,94; H, 7,19; N, 18,74. HaligeHo:
c, 66,72; H, 7,13; N, 18,57.

IMPUMEP 125 .

8 -LIMKJIONEHTUII~ 6 -3 TOKCUMETUI -2~ ( 5-MOPYONMMH - 4 - MAnMpUIMH=-2 -

unammHo ) -8H-nupugo [2, 3-d] nupummanH-7-oH

8 -MKJIONEHTUJI- 6 -3 TOKCUME TUJI-2 ~MeTaHCYJIb dMHMII~8H~
nupuno [2, 3-d] nupuMmmauH-7-od (0,60 r, 1,79 mMmonb) m S-Mmopdosmu-
d-unnupmonH-2-unamue (0,442 v, 2,47 MMOoJb) HarpeBasM B TOJyoJe
(6 M) mo TeMmnepaTyph KMIEHMsS pPAaCTBOPUTEJA B TedeHue 16 wuyac.
PeaKUMOHHYI0 CMeCb  OXJIaXHaJM IO KOMHATHOM  TeMnepaTyph U
O6paz30BaBUMICA OCANOK OTOMIIBTPOBHBAMIM M MPOMHBAJIM TOJYOJOM (2x4
MJI) C TInoJydYeHueM 8 -UuMKJIONeHTUI-6-3ToOKCUMe TUI -2~ ( 5-MopbosmH-4 -
WINUPUAMH-2-nunamMuHo) -8H-nupuno [2, 3-d] nupummunun-7-ona (0,142 T,
17,6 %). MC (APCI); M*'+l: Paccuurano, 451,3, HamneHo 451, 3.
Anajn. PaccumraHo xmnsa CpsH3oNgO,: C, 63,98; H, 6,71; N, 18,65.
Hanmneno; C, 64,03; H, 6,66; N, 18,49.

IIPUMEP 126
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BeH3MJIOBHM 3¢uUp (8-LUMKJIIONEHTUII-2 -ME TUJICYJIbDaHUII-7-OKCO~

7, 8-auruaponupuuo [2, 3-d] nMpUMMAMH-6~MIIMETIUJI) ~KapBaMUMHOBOM

KMCJIOTH

STuUnoBEM 39up 3-6eH3UTOKCHMKAPBOHUIIAMMHONPOIMOHOBOM KUCJIOTH
(6,68 r, 26,58 MMmonp) pacTBopanM B TeTparmupodypaHe (40 mn), k
KOTOpOMYy MenJjieHHo gpobapnasany LiHMDS (28 mn, 28 wMmMons, 1,0 M B
TT®) . SaremMm ﬁoGaBnﬂnm YU CTHIA 4 -UMKIIONEHTUJIaMUHO -2 -
MeTUJICYJIbPaHMIINMpUMMIUH-5-kapBansgerny (3,15 r, 13,29 MMoab) u
PEaKUMOHHYI0 CMeChb MOOBOAMIM IO TeMlepaTypH KUIIeHus C OOpaTHbM
XOJIOOMJIBHMKOM B TeueHue 7 uyac. PeakKUUOHHYKO CMeCb pasfaBidanmu
STMJIAUETaTOM U BONOH, CJIOM pa3nejifjiM, OpPTaHUUeCKUN CJION CyWMIIM
Hag MgSO4 M pacTBOpUTEJSIb BHMAPMBAJNIM C MNOJIyYeHMEeM HeOUYMUIEeHHOTOo
MacJsia. HeouMileHHOE MAaCJIO ouMIANIM XpoMaTorpadmelrt Ha cuamkKarese c
nonydyeHveM OeH3UJIOBOIC 3dupa (8-UUKIONEHTUN-2-MeTUJICYNbOaHuI-7-
okco-7, 8-murnaponupuno [2, 3-d] nMpUMUIOVH-6-NIIMEe T ) —KapBaMUHOBOI
KMCJIOTH B Buie OnenHO-XeJITOTO BOCKOOBPAa3HOICO TBEepOOTrO BelecTBa
(1,67 v, 29,6 %). 'H AMP & (400 MIru, CDCli) 8,57 (¢, 1H), 7,56
(¢, 1H), 7,26-7,36 (M, 5H), 5,93 (M, 1H), 5,56 (v, J=6,1 Tu,
1H), 5,08 (c, 2H), 4,25 (m, J=6,2 Tu, 2H), 2,60 (c, 3H), 2,30
(M, 2H), 2,05 (m, 2H), 1,86 (M, 2H), 1,69 (M, 2H).

INPUMEP 127

BeH3unoBe  30up (8 -UMKIIONEeHTUIN -2 -METAaHCYJbOUHUII-7—OKCO—

7, 8—murunponupuno [2, 3-d] nupnMmuanH-~6-MIMEe THI) KapBaMUHOBOM

KMCJIOTHI
BeH3MJIOBHIMA s$up (8 ~UMKJIIONEeHTUII-2-MeTUICYJIbPaHUII~7-0KCO—
7, 8-ournoponupuno [2, 3-d] nupuMMIOMH-6-MIIMe T ) ~KapBaMMHOBOM
KUCJIO ThI (1,67 T, 3,93 MMOJIb ) u 2-6eH30NCyabPOHUN-3-
¢enmnokcasupuanH (1,34 r, 5,11 MMONB) PacTBOPANM B AMXJIOPMETaHEe
(20 MJ) ¥ nepememMBaJM INPM TEMNOepaType OKpyXaomei Cpenbl B
TeueHre 12 uyac. PeakuUMOHHYI0 CMeCb 3aTeM OuMliaJM XpoMaTorpadueil
Ha cuamukaresyie C InoJjiydeHueM OeH3UJIoBOTO 3¢mpa (8-UMKIONEHTMI-2-
MeTaHCybbMHMI-7-0kco-7, 8~nmurnapo-rnupmuno [ 2, 3-d] nupuMmuaonH-6-
UIMEeTWNT) ~KapOaMMHOBOM KUCJIOTH B BMAe OeJIoONc TBEpHOTO BemecTsa
(0,98 », 56,6 %). 'H AMP & (400 MI'u, CDCls) 8,89 (c, 1H), 7,68
(c, 1H), 7,32 (M, 5H), 5,96 (M, 1H), 5,52 (v, J=6,4 Twu, 1H),
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5,09 (¢, 2H), 4,32 (m, J=6,3 Tu, 2H), 2,95 (¢, 3H), 2,22 (M,
2H), 2,12 (M, 2H), 1,95 (M, 2H), 1,69 (M, 2H).
ITPUMEP 128

BeHsunopet 2¢pup [8-umknoneHTmun-7-okco-2-(3,4,5,6-

TeTparunpo—-2H-[1, 3’ ] SunupniavHmun-6"' -unammHo) -7, 8-

ourugponupnno [2, 3-d] nupuMMaovH-6-uUIMe Tui ] ~KapOaMMHOBOM KUCJIOTH

8-1MKJIONEeHTUN-6-3TOKCHMETUI—-2 ~METaHCY b MHMI—-8H-
nupuno [ 2, 3-d] nupuMuIOnH-"7-0OH (0,90 T, 2,04 MMOJIb ) u
3,4,5,6-rerparunpo-2H-[1, 3' ] Sunupnaonumi~6"' -mujaaMmH (0,497 T,
2,82 mmonp) HarpeBasm B Togyosie (10 M) no TeMnepaTypH KMUIIEHUA
pacTBopuTesia B TedeHMe 16 uac. PeakKUMOHHYK CMeChb OXJlaxgasiM OO
KOMHaTHOM TeMrepaTyph M oOpa30BaBUMICA OCAAOK OTOWUIIbLTPOBHBAIM
[IPOMEIBAJIM TOJIyOJiIoM (2X4 M) C nojydeHueM OeH3MJIOBOTO 3bdmpa [8-
UMKJIONIeHTuI-7-0okco-2- (3,4, 5, 6-Terparnnpo-2H-[1, 3' ] 6unmupmuaonHni-
6'-unammHo) -7, 8—murunnponmpuno {2, 3-d] nMpMMUONH- 6 -MIMETIUIT ] ~
KapbamuHosol kucjora (0,320 r, 28,3 %). H SAMP & (400 MIwu,
cpcls;) 8,55 (¢, 1H), 8,12 (m, J=9,0 'y, 1H), 8,03 (m, J=2,9 Tu,
1H), 7,95 (¢, 1H), 7,54 (c, 1H), 7,27-7,35 (M, 5H), 5,88 (M,
1H), 5,62 (v, J=6,1 TI'u, 1H), 5,09 (c, 2H), 4,25 (m, J=6,4 Twu,
2H), 2,34 (M, 2H), 2,04 (M, 2H), 1,88 (M, 2H), 1,71 (M,
5H),1,60 (M, 3H).

NPMMEP 129

8-lluknoneHTun—-2-[5- (2, 6-nmMeTMIMOPOONMH=4 -11) —-MUPUINH—2 -

unamMmHo] -6- (1-sTokcusunui) -5-Merun-8H-nupuno [ 2, 3-d] nupuMmuaonu-7-

OH
6-BpoM-8-uukyoneHTnn~2- [5- (2, 6-guMe TuIMOPGONIMH-4-11) -
NUPMIONH-2-UJaMMHO ] -5-MeTun-8H-nupuno [2, 3-d] nupuMmuanH-7-0oH
(0,062 r, 0,121 MMmonb), TeTpakuc (Tpudpenundocdmu)nannaomit (0,017
r, 0,015 mMonb) u Tpubyruia-(l-3TOKCHMBMHMI)~-cTaHHaH (0,068 wMr,
0,188 MMoNb) pacTBOPANM B ToJayoJie (2 M) M MemJIeHHO OOBOOUIM 0O
TeMIepaTyphl KUIMeHMA C oOpaTHEM XOJOOWJILHMKOM B TedeHue 12 yac.
Jobasnsanu JOOMNoNHUTeJIbHOS KOJIMYECTRO
TeTpakuc (Tpudpenunpocomn) nannamma (0,010 ) M peakUMOHHYK® CMeChb
OOBOOMJIM OO TeMIepaTyps KUIMeHUss ¢ OOpaTHHEM XOJOOMJIBHMKOM B

TeueHue 16 uwac. PeakUMOHHYK CMecCh oxXJjlaxnaam u ouMIaIn
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XxpoMaTorpadment Ha cCuaMKarese ¢ MoJydYeHueM 8-LUUKJIONeHTHUN-2-[5-
(2, 6-guMeTUIMOPOONIMH-4-1JT) -NMUPUIOMH-2-MJIaMUHO ] —6— (1 -3TOKCH~-
BUHWUI) -5-MeTun-8H-nupuno [2, 3-d] nupuMuaouH-7-0oHa B BUOE XeJITOI'O
TBepmoro BemecTBa (0,055 1, 90,2 %). 'H AMP & (400 MI'u, CDCls)
8,72 (¢, 1H), 8,17 (m, J=9,0 I'u, 1H), 7,99 (m, J=2,9 Iu, 1H),
7,83 (¢, 1H), 7,29 (mm, J=2,9, 9,0 I'u, 1H), 5,89 (M, 1H), 4,51
(g, J=2,5 Tu, 1H), 4,17 (m, J=2,4 Tu, 1H), 3,93 (xB., J=7,1 Tu,
2H), 3,83 (M, 2H), 3,37 (m, J=10,3 Tu, 2H), 2,44 (&zm,
J=10,5,10, 5,2 H), 2,41 (¢, 3H), 2,34 (M, 2H), 2,06 (M, 2H),
1,84 (m, 2H), 1,65 (M, 2H), 1,36 (v, J=7,1 Tu, 3H), 1,26 (nm,
J=6,4 Tu, ©H).
IPMMEP 130

6-AueTun-8-umukyonedTmn-2-[5- (2, 6-oumeTmiMopdoamH—-4-ui) -

NUpUINH-2-unammHo] -5-meTun-8H-nupuno [ 2, 3—-d] nupuMmmanH-7—-0OH

8-lUuknoneHTun-2-[5- (2, 6-ouMerunMopdonmu—-4-un) ~nupmuouH-2 -~
uinaMmHo ] -6- (1l-aTokcuBuHMI) -5-MeTun-8H-nupuno [2, 3-d] nupumuaonH-7 -
oH (0,055 r, 0,109 mMonb) pacTBOpPAMM B 3TUNauerare (3 ma) u 1 H
BoOHOM pacTBope HCl (2 wMin) wu nepeMenMBaaM OPpM  KOMHATHOM
TeMnepaType B TeueHume 48 wuac. PeakUMOHHYy® CMecCb pas30aBisanau
omMxjopMeTaHoM M BoOHeM NaHCO3. Crnou paspgesnanm M OpTraHUMUYeCKun
cjon cywmsm Hanm MgSOy, ¢uabTpoBanM M pPacTBOPUTENb BHIIAPUBAIMU C
rnojsiydeHueM  6-aueTui-8-uuknoneHTmi-2-[5- (2, 6-omuMmeTuimMopdonamH-4-
WUil) -mUMpuInH-2-naaMmmHo-5-MeTuin-8H~-nupuno {2, 3-d] nupuMmamH-7-0Ha
(0,020 r», 38,4 %). MC (APCI) PaccuumraHo gnasa M+1l: 477,3.
Haitneno: 477,2. 'H AMP § (400 MIu, CDCl;) 8,79 (c, 1H), 8,1 (m,
J=9,0 Iy, 1H), 8,00 (m, J=2,7 Tu, 1H), 7,90 (c, 1H), 7,30 (&m,
J=3,1, 9,3 I'u, 1H), 5,87 (M, 1H), 3,83 (M, 2H), 3,37 (m, J=10,0
'u, 2H), 2,54 (c, 3H), 2,46 (om, J=11,7, 11,7, 2H), 2,37 (c,
3H), 2,32 (M, 2H), 2,05 (M, 2H), 1,87 (M, 2H), 1,68 (M, 2H),
1,27 (m, J=6,4 Ty, 6H).

IIPMMEP 131

8-IMkJIONEeHTUN-6~-MeTui1—-2-MeTuiCcynbbanmun~8H-nupuno [ 2, 3-

d] nupyuMuanH-7-0OH

StusoBeit  3¢up 2- (ImaTOKCHMPOCHOPUI) ~IIPONMMOHOBOM  KMUCJIIOTH

(15,24 r, 64 mMmMonb) pacTBOpsuiM B TerparmnpodypanHe (100 mu), k
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KOTOpOMY MenyeHHO goBaBnsanm H-Oyruwimmaruir (47,7 wmna, 119 mMmoas,
2,5 M B rekcaHe) npu -70°C. 4 -1IKJIONIEeHTUIIaMUHO ~ 2 ~
MeTUIICYJIbdaHUINMUPUMUMOMH-5-KkapbaJib nermn (15 T, 63 MMOJIE )
pacreopanmM B < TeTparunpodypaHe (70 wmi), 3BaTeM nobaBaAaAM K
PeakuMOHHOM CMecHu, naBas peaKLUMOHHOM cMecu Harpersbcsa no -40°C.
Yepes 3 yac  peaKUUMOHHYIO  CMecChb HarpesaJu OO0 KOMHAaTHOM
TEeMIIEpaTyph, BHJIMBAJIM B XOJIOOHYK® 1 H JIMMOHHYI KUCJIOTY U
SKCTParvpoBaaM IOUSTUIIOBEIM 3bMpoM. OpraHMYecKuit CJIOM T[POMBIBANM
HaChHIEeHHEM COJIEBEIM pacTBOpPOM, cCyuwmiam Hang MgSO,, ¢uabTpoRam u
KOHUEHTPUPOBAJIM C [OJIyYeHUEeM XKeJITOI'O Macjla, KOTOpoe ouMmanu
xpomarorpapmenn Ha cuimkarese. I[loyyeHHOe MacJi0O pacTBOPANIM B
1,8-mmazsabuumukno([5,4,0]yHneu-7-eHe (75 mi) M HarpeBaJau Io

150°C B TeueHMe 4 yac. PeakKLUMOHHYI CMecChb OXJaxXOaldu IO KOMHaTHOJM
TeMmneparyps, pasftaBnsanmm sTunaueraroM (350 mi), npommBasmm 5% HC1
M  HacCHIUEHHBEM COJIEBHM pacTBOPOM, Cyumam Han MgSQ,, 3aTeM
PMIBTPOBANM M KOHUEHTPMpOBa/M B BakyyMe. OcCTaTok paz36aBJanu
IM3TUIIOBEM 3PMPOM M OCaxXOEeHHOE TBEepIoe BeUEeCTBO OTPMIILTPOBHBAJMU
c MOJIy4YeHMEM 8 -~ UMKJIONEHTUI~ 6 —Me THJI- 2 ~Me TUJICYJIbbaHMI-8H~
nupuno [2, 3-d] nupummuamH~-7-0oHa B BuAe O6eJIoTO TBEPOOTO BelmleCTBa
(6,33 r, 31,3 %). 'H AMP & (400 MI'u, CDCl;) 8,52 (c, 1H), 7,39
(a, J=1,2 T'u, 1H), 5,96, (M, 1H), 2,59 (c, 3H), 2,30 (M, 2H),
2,19 (m, J=1,2 Tu, 3H), 2,07 (M, 2H), 1,86 (M, 2H), 1,67 (M,
2H) .

IIPUMEP 132

8 -IIMKJIONEHTUII-2~MeTaHCYJIbOMHMI-6-MeTMiI-8H-nupuno [2, 3-

d] nupuMmaMH-7-0H

8-LMKIONeHTUI- 6-MeTUI -2 -Me TMIICYJbdaHun-8H-mupuno [ 2, 3-
d] nupummuamu-7-o4 (2,56 v, 9,30 MMOJB) PacTBOPAIM B IOUXJIOPMETaHE
(17  w1) M  MeTaHoJIe (17  wiI), K B3TOM cMecu gJobaBlaiu
2-BeH30JCynbOOHMII- 3 -PEeHMITOKCABUPUIMH n PeaKUMOHHYIO cMech
nepeMeumnBaigM B TeueHMe 16 uwac. PacTBOpMTeab YyOaNlAaaM U NoBaBJSAIM
OM3 TUJIOBLIA adpup. OcaxIeHHoe TBEpHoe BEWECTBO cobupanu
¢unbTpOBaHMEM C INOJYyYeHMeM 8-LUMKJIONEeHTUJ-2-MeTaHCYJbOMHUI-6-

MeTun-8H-nupuno [2, 3-d] nupumMuaorH-7-oHa B BuIe 6eJOTO TBEpPIOTO

BemecTBa (2,30 r, 84,8%). 'H AMP § (400 MI'u, CDCls;) 8,85 (c,
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1H), 7,54 (c, 1H), 5,99, (m, 1H), 2,95 (c, 3H), 2,27 (m, J=1,2
'm, 3H), 2,24 (M, 2H), 2,13 (M, 2H), 1,94 (M, 2H), 1,70 (M,
2H) .

MMPMMEP 133

6—-BpoM—-8-umMkyoneHTui-2 - (4-MeTOKCU-B6eH3UJIaMUHO ) -5-MeTus-8H-

nupuno {2, 3-d] nupuMyanH-7-0H.

CycCrieH3UI0 6~BpOM-8 - LMKJIONEHTHUI -2 -Me TaHCYJIbPUHMUI-5-Me TuII-
8H-nupuno [2, 3-d] nupuMmuanH-7-oHa (1,00 T, 2,70 MMOJIb ) )7
4-meToxkcubensunammia (0,39 wmn, 4,0 mMmMons) B Tojayodse (15 wn)
HarpeBaaM NOpU KUMNAYEHUMM C OOpaTHHM XOJIOOMJIBHMKOM B TeueHue 2
yac. PacrBop oxyaxpnamM u ofpasoBaBleecs TBepOoe BellecTBO
cobupam O¢uUILTpOBaAHMEM C IIOJIydeHMeM 6-0poM-8-LUuKIoneHTUN-2- (4~
MeTokcubeH3UsIaMNHo) -5-Merun-8H-nupuno [ 2, 3-d] nupumMmnanH-7-oHa
(1,04 v, 86,4%). 'H sAMP & (400 MIu, CDCls) 1,6 (M, 2H), 1,8 (M,
2H), 2,0 (M, 2H), 2,2 (M, 2H), 2,53 (¢, 3H), 3,79 (¢, 3H), 4,58
(M, 2H), 5,96 (M, 1H), 6,1 (M, 1H), 6,86 (m, J=8,3 Tu, 2H),
7,27 (m, J=8,1 Tu, 2H), 8,5 (ymup.c, 1H) . MC (APCI)
(C21H23BriN4O,) : PaccumraHo nns M+H, 443,1; Halneno, 443,1.

IIPMMEP 134

8-IMKJIONEHTUNI-6— (1-3TOKCUBMHUIN-2 - (4 -MeTOKCUBEH3UIIaMUHO) ) -

S-MeTmn-8H-nupuno (2, 3-d] nupuMuaonH—-7-0H.

CycneH3upw 6-6poM—-8-UMKIONEeHTU-2~ (4-MeTOKCUBEeH3MUJIaMMHO) -5~

MmeTun-8H-nupuno [2, 3-d] nupummaouH-7-0Ha (0,44 1, 1,0 w™Monwe),
TpUOYTUN (1-3TOKCUBUHMI) OJICBA (0,53 MJI, 1,6 MMOJIB ) u
TeTpakuc (TpubeHunndocduH) nannanma (0) (0,14 », 0,12 w™MmMmoOaB) B

TOJIyosie (S5 MJI) HarpeBaJM NPU KUISAYEHUM C OOPATHBM XOJOIMIIbHUKOM
B TeyeHMe JOBYX 4YacoB. CycrneHsuio oxJaxmalM OO KOMHaTHOM
TeMlnepaTypu u (uiabTpoBamM. OMIbTPAT KOHUEHTPUPOBAJIM M OCTATOK
pacTupaamM C TeKCaHOM C T[OoJIydeHMEM TBephOoro BemecTBa. B
pesyneTaTe xXpoMatrorpapum Ha cuamkarene (5-50% osrTunauerar B
TeéKCaHe B TeueHMe TIATHaOuaTM MMHYT) [0oJiydanm 8-LUMKJIOMNeHTUI-6—
(l1-mT7OKCUBUHUN~2~ (4-MeTOKCU-BEeH3MUNaAMMUHO) ) -5-MeTnn-8H-

nupuno [2, 3-d] nupummaomu-7-od (0,35 », 81%). H AMP § (400 MIu,
cbCls;) 1,34 (v, J=7,1 Tu, 3H), 1,6 (M, 2H), 1,7 (M, 2H), 2,0
(M, 2H), 2,3 (M, 2H), 2,34 (c, 3H), 3,78 (c, 3H), 3,90 (xB.,
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J=7,0 I'u, 2H), 4,13 (m, J=2,2 T'u, 1H), 4,48 (m, J=2,2 Tu, 1H),

4,59 (m, J=5,4 Tu, 2H), 5,87 (M, 1H), 6,0 (M, 1H), 6,86 (m,

J=8,6 I'u, 2H), 7,27 (m, J=8,6 T'u, 2H), 8,5 (ymmp.c, 1H). MC

(APCI) (C2sH39N403) Paccumrano nns M+H, 435,2; HalneHo, 435, 3.
ITIPUMEP 135

6-AueTua-2-aMMHo-8-umkaoneHTma-5-meTun-8H-nupuno [2, 3-

d] nupmMuamH-7-0H.

PacTBOpP 8-UMKJIONeHTMI~ 6~ (1-3TOKCUBUHUIT-2 - (4 -
MeTOKCUOEeH3UIaMnHo) -5-Merun-8H-nupmuno [2, 3-d] nupyMmuanH-7-oHa
(2,90 1, 6,67 MMOJB) B TpUOTOPYKCYCHOM KUCJIOTE (50 wmm)
HarpeBaJM IIp¥ KUOAYEHMM C OOpaTHEM XOJIOOMJIBHMKOM B TeueHue 8
Jac. 3aTeMm pacTBopy Hnapanm OXJIaguUThLCH, nocjne yero
KOHUEHTPUPOBANM B BakKyyMe M pas3baBiasanam BonoM. [lojlydeHHyo
CyCMeH3uKo noamesauvpBady rnpm nomom 1 H NaOH m TBepmoe BemecTBO
cobupasm ¢uibTpoBaHMeM. [lonyyeHHOe TBepHOe BEWEeCTBO pPacTBOPAIM
B CH»2C1, n XopMmarorpagpmpoBanm Ha cumkKarese, BINOUPY A
3TUJIaleTaTOM C  [IOJIydYeHMeM 6-aueTusI-2-aMMHO-8-LUKJIONeHTUII-5-
MeTui-8H-nmpuno (2, 3-d]} nupmMmuamH-7-oda (1,51 r,‘ 79,1%). wT.0m;.
182-186°C. 'H fAMP & (400 MI'u, CDCl;) 1,6 (M, 2H), 1,8 (M, 2H),
2,0 (M, 2H), 2,3 (M, 2H), 2,32 {(c, 3H), 2,52 (c, 3H), 5,34 (c,
2H), 5,84 (M, 1H), 8,63 (c, 1H). MC (APCI) (C15H1gN407)
PaccuuraHo ans M+H, 287,1; HainmeHo, 287,1.

IIPMMEP 136

Buosorndyeckue MCnNHTaHUA

Isis  onpeneneHms UHIUOMTOPHOM AKTUBHOCTUM M CEJEKTUMBHOCTU
COeImMHeHMM IO HacToAmeMy u3o6peTeHuio nporus Cdk4 M pPOICTBEHHHX
KMHas, COenMHEeHMSA OLEHMBaJaM B CTaHNAapTHHX aHalaM3ax, KOTophe
OOHYHO MCMOJIb3YIT OJIS M3MEPEHMA MHIMOUPOBAHMA LMKIMH—-3aBUCHUMEIX
KMHA3HEX (QEepMEHTOB M IPYyTMX NPOTEeMHKMHA3 (cCM., Hamnpumep, D. W.
Fry et al, J. Biol. Chem. 2001, 276, 16617-16623). AHaAIM3H
OCYWECTBJIANM, KakK OIMCAHO HMXE.

AHanmu3 mHrUbupoBaHmAa Cdk2/UuxiamH A

PepMEHTHE aHaMuM3 C ucnojb3oBaHumeM Cdk2 nna onpeneneHMs
VKso M KMHETHUYECKME OnpelesleHUMs OCYWEeCTBJANM CJelnyioumMM oBpasoM.

VicnonesoBany 96-JsiyHOYHHE OuIbTpOBallbHEEe rlaHweTH (Millipore
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MADVN6550) . McnoJsib30BajM KOHEUHHM oObeM of6pasua mius aHammsa 0,1
M1, conepxammii 6ybdep A (20 MM TPUC
(Tpuc [TMOpOKCUMETHUIT] aMMHOMETAH ) (pH 7,4), 50 wMm NaCl, 1 mMm
uruorpeuron, 10 mMm MgCl;), 12 MM AT®, conepxawmen 0,25 wMxKu
[3?P]AT®, - 20 Hr Cdk2/umknuH A, 1 wmxr ©Geska peTHMHOONACTOMH, U
MCHOHTHEBaEMOe COeIMHeHMe B [OoOXonAuMX pasBeleHMAXx B Oybepe A
(Trosibko Oybdep A 6ez pgobBaBlIeHUS  MCIHOEHTHBAEMOIO COEIUHEHUS
UCIOJIESOBAJIM B KaueCTBE KOHTPOJIS B OTCYTCTBUE MHIUMOMPOBaHMUA.
Bydep A, copepxaumi wu3bnTouHOEe KoamuecTrsBo EDTA, wucnoJb30BamM
IOna onpegejyieHUsa GOHOBOIO YpPOBHSA 32p g OTCYyTCTBUE epMEeHTHOMN
aKTMBHOCTM) . B JIyHKkM nobaByisasnM BCe KOMIIOHEHTH, 3a MCKIIOYEeHUEM
AT®, ¥ nnaHweT [oMewWaJsiM Ha CMeCUTeNlb OJsS [JIaHWEeTOB Ha 2 MMHYTH.
Peaxuunw mHMUMMpoOBaAIU OoGaBJIeHUEM [”P]AT@ M TIJIaHWEeT MHKyOupoBaJsun
npu 25°C B TeueHMe 15 MmHYyT. Peakuuo ocTaHaBauBaiu noBaBjieHMEM
0,1 mm 20% TCA. IlnaHweT BHOepxuBaau npmu 4°C B TeueHue, IO
MeHpIleN Mepe, 1 yaca mausa ocaxngeHus cydcTpaTa. 3aTeM JIYHKHU
npoMeBamM nATe, pas 0,2 mu 10% TCA, M BKOYEeHMe °P onpenensanm
npu IIoOMOWM Bera~-cueTyMnKa onsa IIJIAHWEeTOR (Wallac Inc.,
Gaithersburg, MD). WKsy MCOHTEHBAaEMOI'O COEOMHEHUS ONpeneaamn
MeTonoM cpenHero sbbexra (Chou, T-C, Talalay, P. Applications
of the median effect principle for the assessment of low-dose
risk of carcinogens and for the quantitation of synergism and
antagonism of chemotherapeutic agents. In: New Avenues in
Developmental Cancer Chemotherapy (Eds. Harrap, K. T. and
Connors, T. A.), pp. 37-64. Academic Press, New York, 1987).

AHamms mHrubupoBaHusa Cdk4/UukauH D

depMEHTHEIM aHaJauM3 C ucnojab3oBaHueM Cdk4 mna onpeneneHus
UKso M KMHeTHMYECKME OoNnpenesieHusa OCYWMEeCTBIANM CclenyilmpmMm o0pas3oM.

Hcnonb3oBanmu 96-JlyHOUYHHE O(uIbTpOBaJibHEHE ryaHweTn (Millipore

MADVN6550) . Hcnonpz3oBanmm ofumit obbeM ofpa3ua ana aHammza 0,1
MJI, coIepxaumi 6ydep A (20 MM TPUC
(rpuc [ ruopokcumeTun) ammuomeran) (pH 7,4), 50 MM NaCl, 1 MM

mTuorpeuTos, 10 MM MgCl;), 25 mMmxmM AT®, conepxameir 0,25 wMxKu
PZP]AT¢, 20 Hr Cdk4, 1 Mxr 6Gesika peTMHOOJACTOMEI, U MCHETHBaeMoe
coeoMHeHMe B MNOOXOOAUMX pasBeleHMAX B Oydpepe A. Toavko 6ydep A

6e3 nmoBaBJIEeHMA UCHOHTHBAEMOT'O COSIMHEHMSA MCIOJB3OBAJIM B KauecTBe
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KOHTPOJIS B OTCYTCTBUE MHIUMOMPOBAHUA, Bydep A, conepxaumin
n30EITOYHOEe  kKoJMuecTBO EDTA, MUCNONb30OBaJM  OAd  oNpeneyieHus
doHOBOTO ypOBHS ‘2P B OTCYyTCTBUE bepMeHTHOM aKTMBHOCTM. B JIYHKM
noGaeJsiAM BCe  KOMIIOHEHTH, 3a MCKodeHueM ATd, ¥ [JaHwWeT
rnoMenany Ha CMecUTeJIb MJIA IJIaHmeTOB Ha 2 MMHYTH. Peakumwo
UHMLMMPOBaiM noGabiieHneM [>?P]JAT® 1M MjaHWeT MHKYSMpDOBANM MpH
25°C B TeueHue 15 MMHYT. Peakuuioo ocTaHaB/MBaJM notabBseHueM 0,1
Mi1 20% TPUXIJIIOPYKCYCHOM kucioTh (TCA). I[laHwWeT BHOEPXUBAIM IIpU
4°C B TeueHMe, o MeHbllell Mepe, 1 waca OJ8 ocaxIeHUS cybcrpara.
3aTeM JIyHKM TNpPOMHBAaMM NATL pas 0,2 ma 10% TCA M BKJIOYEHMe 2P
onpenenAanm npu nomoum OeTa-cuyeTumka AOnAsa naaHweToB (Wallac Inc.,
Gaithersburg, MD). MWKsgp MWMCORTHBAEMOI'O COEIMHEHMUA Olpelesanm
MeTOomOM cpenHero 3dppexra (Chou, T-C, Talalay, P. Applications
of the median effect principle for the assessment of low-dose
risk of carcinogens and for the quantitation of synergism and
antagonism of chemotherapeutic agents. In: New Avenues in
Developmental Cancer Chemotherapy (Eds. Harrap, K. T. and
Connors, T. A.), pp. 37-64. Academic Press, New York, 1987).

AHanu3s MHrUbupopaHusa FGFr

Hnsa aHanmsa FGF peunenropa (FGFr) TUPO3MHKMHASH

ucronb3oBaau 96-syHouHre muaHmeTH (100 Mki/uHkyGauma/nayHka), u

YCJIOBMA ONTUMMM3MPOBAJM OJIS M3MEepPeHMs BKINOUYEHUS 32p g [y”P]AT¢ B
TJIyTaMaT-TUPO3MHOBEI COINOJMUMEPHHEM cyOcTpar. BkpaTue, K KaxIon
JyHke pnoGaenamm 82,5 Mk uHKyBaumMoHHoro Oydepa B (25 MM Hepes
(pH 7,0), 150 mM NaCl, 0,1% Triton X-100, 0,2 mMm PMSF, 0,2 MM
Na3VO4, 10 MM MnClz) m 750 Mxr/mn MNomm(4:1) payTaMaT-THUPO3UHA C
nocaenyouM gobaBieHMeM 2,5 MKJ MCIHTHBAeMOI'O COEIMHEHUA B

Gybepe B m 5 mMxa 7,5 Mrr/mkn pacTeopa FGFr mna MHUMUMMPOBaHMUSA

peakuum. [ocie 10-muHyTHOM uMHKyGaumm npu 25°C, 10 mu [y°2P]AT®
(0,4 MxKmu runoc 50 MxM AT®) npoBaBnanm K KaxOoM JyHKe M o6paslw
UHKyOupoBanM eme B TeudeHume 10 wMuHyT npu  25°C. Peakuuno
ocraHaBimBamm polasyieHneM 100 Mxn 30% TPUXIIOPYKCYCHOM KUCJIOTH
(TCA), comepxamein 20 wmM nupodpochara HaTpusa, M oCakIeHUEM
BemecTBa Ha  OuUALTPEH U3  CTEKJOBOJIOKHA (Wallac). OMJIb TP

npomelBasin  Tpu pasa 100 MM pacreopoM nupodocdara HaTpud,



125

conepxaumMm 15% TCA, u ymepxmMBaeMyl® Ha OUIbTpax pPalvMoaKTUMBHOCTDL
IIoOCYMTHIBANM Npyu nomoum OeTa-cuyeTuuka 08 [aHweToB Wallac
1250. Hecneunpnueckywo aKTUBHOCTDb onpenessanu Kak
PanmMoakTUBHOCTL, YIEpPXMBAEMyl® Ha O(uUIbTpax Mocje MHKyBaumu
obpasuos ToJbko C Oybepom (Bez depmeHTa). Cneunpnueckyio
bepMEeHTHYI0O aKTUMBHOCTEL (pepMmeHT rumoc Gydep) onpenenanm kak obmas
aKTMBHOCTb MMHYC  Hecneuudmyeckas aKTUBHOCTH. KoHlUeHTpauun

UCIIHITHBaeMOI'0 CoOeIMHeHusa, KoTOopasna MHI‘MGMpOBaJ‘Ia crneumpuyuecryio

aKTUBHOCTbL Ha 50% (UKs0) , ornpenesyiaiM Ha OCHOBAHUM KPUBOM
MHIMOUPOBaHUA .

PesynbTaTH OMNMCAaHHHX BHIIE aHaJM30B OIS HEKOTOPHX
COoeIMHEeHUN rno HacTofmeMy nz3oBpeTeHU B CpaBHeHMM c

COeIOMHEHNAMM, DpackpuTeMu B WO 98/33798 npencrasieHs B Tabiauue
1. I@na cpaBHeHUs NpencTaBJIeHH Takxe MnaHHee a8 C2 GeHuIaMMHO
aHaJIOT'OB KaxXIOoI'0 MNpuMMepa COeIMHEeHMS, €CJM TaKOBHEe UMEelTCHS. 3Tu
aHaJIoTM OTJIMYAalTCA OT MIPMMEPOB COeIOMHEeHMM BaMeHOM aToMa asora
NIMPUIOMIILHOTO KOJbLla Ha CH ¥ pazI'paHMuUMBAKTCA OT COeOMHEHUI no
HacTosmeMy WM300peTeHMI0 3HakoM npuMm (') (HanpuMep, OGEeHUTIAMUHO
aHaJor npuMepa coenMHeHus 1 oBo3HaueH Kak 17). 31t
C2-dpeHmnaMmMHO MUPMOOCIUMPMMMIOMHOHE OBUIM ONUCaHH pPaHee B NaTEeHTHHX

3asaBkax WO 98/33798 u WO 01/70741.

Tabmmua 1
[TPMMEP Cdk4 MKse (MxM) |[Cdk2 MKsg (MxM) | FGFr UKsp (MxM)
1 0,21 0,021 2,98
1 0,145 5,01 >5
3! 0,002 0,043 0,08
3 0,016 6,052 1,032
5! 0,001 0,142 0,086
5 0,019 NA 0,99
7' 0,004 5,950 0,042
7 0,595 >5 NA
11" 0,005 0,095 0,088
11 0,012 NA 2,12
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12 0,175 NA NA
13 >5 NA NA
14 0,260 NA NA
15 0,005 0,439 1,74
15 0,160 5 >5
18" 0,015 0,139 NA
18 0,051 >5 NA
20" 0,002 0,059 0,153
20 0,027 7,05 1,605
227 0,009 3,149 NA
22 1,70 >5 >5
24 0,004 >5 NA
22 0,005 >5 >5
29! NA NA NA
29 0,013 >5 7,38
31 3,006 5 3,943
316 0,049 >5 >5
33 0,006 0,556 0,535
33 0,123 >5 >5
36 0,006 0,233 1,83
36 0,011 >5 >5
37 NA NA NA
37 >5 55 >5
38" 0,088 0,080 NA
38 0,95 >5 >5
50 5,145 >5 55
51 9,005 0,179 0,711
51 0,135 >5 NA
537 0,018 >5 0,94
53 0,036 >5 >5
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54 1,1 >5 >5
55 0,024 >5 >5
57! 0,014 0,084 >5
57 >5 >5 >5
59! 0,006 0,024 0,081
59 0,015 2,5 1,52
61" 0,006 0,119 4,35
61 0,013 0,835 1,38
64 0,92 >5 4,47
65 0,430 3,30 >5
66 0,763 >5 0,515
70 0,135 >5 >5
12 0,005 >5

74 0,014 >5 >5
75 0,074 >5 >5
77 0,019 >5 >5
81 0,012 >5 >5
82 0,440 >5 >5
84" 0,007 >5 1,078
84 0,580 >5 >5
88!’ 0,020 1,33 >5
88

90 0,021 >5 >5
93" 0,015 1,86 >5
93 0,063 >5 >5
95" 0,005 0,545 1,815
95 0,037 >5 >5
98 1,95 >5 >5
100 0,004 >5 >5
103 >5 >5 NA
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105 0,005 >5 >5
108" 0,007 0,205 0,136
108 0,124 >5 >5
112 0,031 >5 >5
116 0,018 >5 >5
120 0,013 3,800 2,470
124 0,545 >5 >5
125 0,018 >5 >5
130 0,030 >5 >5

[IpuMepsl KOMIIO3MUUN

Kak ykasaHO BHIle, COEIMHEHMA I[I0 HacTofAueMy U300peTeHUn
OBHYHO GOPMYJIMPYIOT B KOMIO3MLMM C MCNOJb30BAHUEM  OBOBIYHHIX
SKCUMIIMEHTOB, pasbaBuUTeNIell M HOCUTEJIEN C IMOJyYeHMEM KOMIIO3MLMIA,
NPUIOOHHX  OJIg yIOOOHOTO BBeneHMAa MIekonurawolpmM. Ciepgyomme
NpyMMeps WMIIOCTPUPYIOT TUNMYHHE KOMIO3ULMM, NpencTaBJIeHHHE B elle
OOHOM BapMaHTe BOIUJIOWEHMS HACTOAWEIro M306peTeHuS.

NPUMMEP 137

KoMmnosuuum

KomMmniozuumusa rablneTok

WHTrpenneHT ’ KonmnuecTBo
CoenuHeHue 36b lpumepa 36 50 wmr
JlakTo3a 80 wMr
Kykypy3HEM KpaxMmajs (I8 CMeLMBAaHUSA) 10 Mo
KyKypy3HHMA KpaxmauJs (mns NOJIYydeHUs 8 Mr
rnacTHl)
CreapaT MarHua (1%) 2 Mr
150 mr

CoenuHeHMe MO HacTosfmeMy H300peTeHMI CMelMBaJM C JIaKTO30M
M  KYKYPY3HEM KpaxmaJsoM (mansa ofJlerdeHMsS CMENMBAaHMA), 3aTeM
CMemMBaaM HOO OJOHOPOOHOCTM C TIIOJIyY€HMEM TIOopollka. KyKypy3HHM
KpaxmaJs (OJia T[OJIydeHMs T[acTh) CYyCIHeHOUPOBANMM B 6 MJI BOIH M
HarpeBajJM Ipu IrepeMemmBaHumM C obfpa30BaHMEM I[1aCTHI. MacTy

JOBaBJIAJIM K CMellaHHOMY TopomkKy M CMeCh TI'PaHyJIMpOBaIM. MOKpre
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TpPaHyJNbl NPOMNyCcKasaM uyepes TBepnoe cuTo No. 8 m cyumnum npu 50°C.
CMech cMmasHBaJdM 1% cTeapaTOM MaTrHMA M CIPECCOBHBaJM B TabJeTKu.
TabseTky BBOIOWIM MNaUMEHTYy B KoJMdYecTBe oT 1 mo 4 exeIHeBHO ANA
npod¢unakTUky M JIeUEHMS paka.

NMPUMEP 138

llapeHTepaJbHHA PacTBOP

K pacrBopy 700 wmn nponuneHmyMkons u 200 Mn BoOW oA
MHBekUMn nobasasam 20,0 1 coemuHeHMsa 36b 1o HacrosmeMy
nzobpeTeHnw. CMech MnepemeumBasy u pH noromunm mo 5,5 npu nomomm
XJIOPUMCTOBOIOOPOOHON KUCJOTH. OBbeM moBomwim no 1000 mm Bomon nns
MHBEKUUM. PacTBOp CTepuIM30BaliM, 3anoNHAMM uM 5,0 M1 aMmnyJesl,
Kaxlnasa M3 KOTOpPHX cogmepxana 2,0 wMn (40 Mr coeaouHeHua), u
TepMEeTMUHO 3akynopuBajmu B aTMmochepe asora. PacrTBop BBOIMIMU
nyTeM MWHBEKUMM MNauMeHTy, CTpajapuleMy OT paka M HyJaomeMycs B
TaKOM JIEUEeHMM.

HacTosumee wuszobpeTreHme M NOyTM U CHnocobbl ero MNOJy4dYeHUs u
NpyMMeHEeHMA ONMCaHH TaK II0JIHO, ACHO, dYeTKO M TOYHO, YTO Jiodon
crieuMaJiMCT B JaHHOM ofJlacTi, K KOTOPOM OTHOCUTCH HacToslee
nsobpeTeHue, CMOXET ero MCIOJIbR0OBaTb. JOXHO ORITHL MOHATHO, YTO
BHUIEM3JIOXKEHHOE ONMCHBaeT MNpelnodYTUTeJIbHEE BapMAaHTH BOIUJIOWEHMS
HacToAwero u300peTeHMs U UTO BO3MOXHE  Momudukaumm  OGes
OTCTYIUJIEHMs OT CYTU U ofbeMa HacTosmero musobpeTeHuUs B TOM BuUIe,
KaK OHO pPacKpHTO B QopMmyine uszobpereHus. s TOYHOI'O ONpeneNeHus
“u 3aaBJAEHUA obwekTa, npencTaBJIeHHOT'O Kak uzsobpeTeHUue,
npencraBJieHHas  Huxe  ¢QopMmyrna us306peTeHMss 3aBepmaeT OaHHOe

OormcaHMe.
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$OPMYJIA U3OEPETEHUA

1. CoenuHeHune dopmynm I1:

H'l
NN R?
HN \N' NS0
)Ny "
13

wm ero GapMaleBTUYECKM IIpMeMJieMas CoJlb, CJOXHbIM 230up,
aMuIl, WM ero MnpoJjiekapcTBo,

rue:

IIYHKTMPHAaA JIMHUA O3HadvaeT HeoffA3aTeNbHYI CBA3b,

X!, X? u X® uesaBuCMMO BHOpaHH M3 BONOpPONa, TajoOTEHa,
Ci-Csankuna, C1-C¢ ranoreHankmia, Ci;-Cgankokcu, C;-CgallkoKcHaJIKUIa
CN, NO,, OR°, NR’R®, CO;R®°, COR®, S(0),R®, CONR®R®, NR°COR®,
NR§SOZR6, SO,NR°R® u P (0) (OR®) (OR®) ; pu yCJIOBMM, 4YTO, [0 MeHbleR
Mepe, omH m3 X!, X? u X® momken [IpencTaBJIATE BOOOPON;

n = 0-2;

R! B kaxmoM ciyyae He3aBMCUMO npencrasjasaeT coboil BOOOPOX,
ranoreH, Ci-Cesamkuy, C;-C¢ rasioreHankui, C;-Cg TMIPOKCHANKUI WU
C3-CoUMKIIOAJIKWIII;

R®° u R' HezsaBucmumo BHOpaHH M3 BOJOPOIA, rajJoreHa,
Ci-Cgankuna, Ci;—-Cquuknoankuna, C;-Cgankokcu, C;-Csalkokcuankuia,
C1-Cg raJsioreHasIkmna, C.1-Cs IMOopoKCcHalnikuia, C,-CgankeHua,
C,-CgankuuHmyia, HMTpUna, HuTpo, OR>, SR®, NR®°R®, N(O)R°RS,

P(0) (OR®) (OR®), (CR®R®),NR'R®, COR®, (CR%R®),C(O)R’, CO,R°®, CONR°R®,

C (O)NR’SO,R®, NR®SO;RS, C (O) NR°0OR®, S (0)aR®, SO,NR°RE®,
P(0) (OR’) (OR®), (CR°R®) 4P (0) (OR”) (OR?), (CR’R®) p~apui,
(CR°R®) p-reTepoapni, -T (CH2) uQR?, -C(0) T (CH2) uQR>,

NR®C(0) T (CHz) nQR® m -CR®=CR®C (O)R’; msm

R!' u R? MOTyT oOpa3OBHBATH KapOOUMKIIMYECKYI0  Tpynny,
comepxamyio 3-7 aTOMOB B KOJbLUE, MNPEONOYTUTENBHO 5-6 KOJJbLEBHIX
aTOMOB, IIpM D3TOM IO UEeTHPEeX U3 HUX MOTYT HeoBs3aTesJIbHO OHTb

3aMeUleHHEIMM TeTepoaTOMOM, He3aBUCHUMO BblﬁpaHHbIM n3 Kuciaopona,
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CepH n as3oTa, "n roe Kapéoumxnmqecxaq Ipylina ABJIAETCA
HesaMelleHHOM WMIM 3amelleHa OHHOﬁ, AByMA WJIM TpeMmsa TIpyrirnamu,

He3aBUCHUMO BHGpaHHHMM nu3. rajoreHa, INIOpoKCH, IMIOpPpOKCHAJNIKUIIA,

HUTpuUna, HU3WEero C,-Cgankmya, HUBIIEero Ci1—-Cgasikokcu,
anxkokcukapboHuna, anxkmikapboHuna, AJKUIIKapOOHMIIAMMHO,
aMmMHoaJkKuna, TpudTOopMETUNIA, N-ruopoxkcuauerTammuia,
TpudpTOopMEeTUIIANIKUIIA, aMIHO, u MOHO-— 2 8p0%1 OVNANKMIIaMMHO,
(CH,) uC (O) NR®R® " O (CHz) nC (O) OR?, nmpu VCJIIOBUH, yTO B

KapOOUMKJIMYECKOM KOJIbLEe MMEeeTCsa, MNO MeHblleil Mepe, OOMH aToM
yTJjepoma, M 4YTO B cJay4dae, KoOI'Ja MMenTCA [OBa WM 6BoJblie
KOJIbLEBEIX aTOMOB KUCJIOPOJA, 3TM KOJbLUEBEHE aTOMb KUCJIOPOLa He
ABJISIOTCA CMEXHEIMKM IpyI' C OPpyTOM;

T npencrasisser coboi O, S, NR7, N(O)R7, NR'R®W wmum CR'R%;

Q npencrasnser cobBoit O, S, NR’, N(O)R’, NR'R®W, CO,,
O (CHz) p—rerepoapusn, O(CHﬁmS(O)ﬂ$, (CHz) -~-TeTepoapun nnm
3-7-uleHHy0 KapOOUMKIMYECKYI IPynny, OpM STOM BIJOTH IO 4YeThHpeXx
KOJIb L EBRIX aToOMOB HeoBSa3aTeNbHO ABJIAITCSA TreTepOaToOMaMi,
HE3aBMCUMO BHOPAHHBMM M3 KMUCJIOpOZa, CEepH M az30Ta, NpM YCJOBUM,
YTO B KapOOLUMKIMUECKOM KOJIbLie MMeeTCs, MO MeHbllel Mepe, OOMH
aToM yrJjepona, M YTO B CJlyyae, Korda MMenTCS OBa WM 6GoJblie
KOJIbLI€BHX aTOMOB KMCJIOPOLA, OSTM KOJIbLEBbHE aTOMH KUCJIOpola He
SABJIATCA CMEXHBMM Jpyr C JIOpyToM, rhe kapbouukiuueckas Ipynna

ABJISETCA He3aMeWeHHOM MJIM 3aMeleHa OIHOM, AByMAa WJIM TpeMms

Tpynnamu, He3aBUCHMO BHOPaHHEIMM U3 rajoreHa, TUIOPOKCH,
TMOPOKCHAJIKMIA, HU3LWETO ankuna, HU3WEeTro aJIKOKCH,
anKkokcukapboHuna, ankuiakapboHuna, aJKMIKAPOOHUIIAMUHO,
aMMHOAJIKMIa, TpudTopMeTUna, N-rnnpokcuaueTamMmua,

TpudpTOPMETMIIANKMIIA, aMMHO M MOHO- MM OMaJIKMIIaMMHO ;

W npencraBadaeT coboi aHWOH, BEHIOpaHHBIA ns T'pynsl,
BKJIOYaKmWen xJjopun, Gpommn, TpudTOpaueTaT M TPUDTUIIAMMOHMIA;

m = 0-6;

R' u omun u=z X, X2 u x° MOI'YT OOpas30OBHBAaThL apoMaTUuYeCcKoe
KOJIbLUO, cCoOepxamee OO TpexX I'€TepOaTOMOB, HEBaBUCUMO BHOPAaHHEIX
M3  KucJaopoda, CEeph M asoTa, M HeobA3aTeNIbHO =3aMelleHHOe B
KonmmMyecTBe OO 4 IPynn, HeE3aBUMCUMMO BHOPAHHHX U3 raJjloreHa,

Ir''mMIpoKCH, I'MopoKCHaJiknia, HMU3umero aJnKuia, HMU3Wwero aJIKOKCH,
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allkokcukapboHuna, ajnxkuikapboHuia, aJKUIKapOOHMIIaMMHO,
aMMHOAaJIKKUIa, aMMHoaJIKUNKapBoHua, TpudTOpMETHIIA,
TpupTOpMETUNIANIKMIIa, TpudTOpMETUIIANKUIAMUHOATIKUIIA, aMMHO, MOHO-
niaM  oMaNkuiaMmHo, N-ImMaopokcuaueTamMmio, apuna, rerepoapuina,
kapBokcuankmna, HUTPUIA, NR7SOZR8, C(O)NR7R8, NR7C(O)R8, C(O)OR7,
C (0)NR’SO,RS, (CH2) S (0) aR’, (CH;) n-TeTepoapuia, O (CHz) m-
rerepoapuia,  (CH2)mC(O)NR'R®, O(CH,)nC(O)OR’,  (CH,).SO,NR’R® u
C(0)R’;

R® npencTaBJgeT cobon BOOOpO&, apu, C,-Cgankui,
Ci1-Cgankokcyu, Ci3-Crumkiyoankun mnu C3;—Cy;-TeTepOUMKIIMI;

R®> u R® He3aBMCMMO MpPeNCTaBIALT COBOM BOXOPOH, Ci-CgalKui,
C,-CgankeHusn, C,-CgasikuHmJI, apuJiaJKui, LUMKIICAJIKUII,
TeTepPOLUMKJIIOAJNIKWII, apuil, TeTepoapuil WM TeTepoapuIIalKWI; WM

R® u R®, korgma npucoenmMHeHs K OOHOMY M TOMy Xe aToMy as3oTa,
BMeCTe C asoToM, K KOTOPOMY OHM NpUCOeIOMHEHH, obpasynT
TeTepOUMKIIMIeCKOe KOJBLO, conepxamee 3-8 aToMOB B KOJbLE, IIpHU
3TOM OO UYeTHPpEeX M3 HUX MOTYyT OHTb HeoBsa3aTeJIbHO 2aMelleHh
reTepoaToMaMy, HE3aBMUCUMO BHOPAHHEMM M3 KuUcJopona, cepe, S(0),
S(0)2 m asora, npu YCJIOBUM, UYTO B TeTepoUMKINUYEeCKOM KOJble
MMeeTCs, IO MeHbllell Mepe, OOMH aToM yIJiepoda, M uYTO B Clydae,
KOrna mMMeKnTCsa IBa uian OoJblle KOJIBLEBHX aTOMOB KUCJIOPOLA, 3THU
KOJNBUEBHE AaTOMBl KMCJIOpOHA He ABJAKNTCA CMEXHEMM IOPyr C OpYyIoM,
IOe IreTepoUuMKIMYeckas rpynna SIBJIAETCA Hes3aMeUeHHOM MM 3aMelleHa
ONHOI, IOBYMS WJIM TpPeMa TpynnammM, He3aBUCUMO BHIOpPAHHEIMMA U3
TajoreHa, TIMUIPOKCHM, TIMIPOKCMAaJKUIA, HM3WETro aJjKuja, HU3MEero
AJIKOKCHM, aNKOKCHMKApOOHMIA, aJkuilkapOoHuia, aJKUIKapOOHMIIAMMHO,
aMMHOAaJIKMna, aMmHoalkunkap®oHuna, TpudTOpMEeTUNA,
TpubTOopMeTHNANIKMIA, TpUdTOPME TUJIANIKMIaMMHOATIKMIIA, aMUHO,
HUTpWJa, MOHO- MM IOMaJKWIAaMMHO, N-ImIpokcuaueTaMmno, apuia,
rerepoapmia, kapbokcuankmuna, NR'SO;R®, C(O)NR’R®, NR’C(0)R®,
C(O)OR” C(O)NR'SO,R®, (CH2)nS(0)aR’, (CH;)p-Terepoapwsn, O (CHj)a-
rerepoapunia, (CHz)aC(O)NR'R®, O(CH,)aC(O)OR’, m (CH,)SO,NR'R®;

R’ 1 R® uemamucumo npencrasiapT coboit Bomopond, C;—Csasikui,
Cy—-CgasnkeHuJ, Cz-CgaJIkKMHNI, apuJiaJkui, LUUMKJIICAJIKWUII,
TeTEPOLUMKIIOAJIKMII, apwuJl, TeTepoapuil MM TeTepoapuJialikKuil; WInu

R’ R®, xorma npucoemmHeHH K OIHOMYy U TOMYy Xe aTOMy asoTa,
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BMECTE o as0TOM, K KOTOpOMY OHM [IPUCOEOMUHEHH, MOTYT
o0pa30BHBaTh 3-8-uJIeHHOE I'e€TEepPOUMKIIMUECKOe KOJbLO, B KOTOPOM IO
yeTHpEex KOJIbLI€BHIX aTOMOB MOTYT ORITE HeobBs3aTeNbHO
TreTepoaToMaMy, HEe3aBMCHMMO BHOpPaHHBEIMM U3 KUCJOpoda, cepl, S(0),
S(O)2 m asora, nOpM YCJIOBMM, UTO B TIeTEPOLUKIMYECKOM KOJble
YuMeeTCda, IO MeHblleli Mepe, OIOVMH aTOM YyIJlepoda M dYTO B Clyuae,
Kormoa MMémTCH OBa wuau OoJiblle aTOMOB KUCJIOPOOAa B KOJblLe, 3THU
KOJIbLI€BEIE AaTOMBI KUCJIOPOOA He ABJAKRTCA CMeXHEMU IOPYyT C OpPYyI'oM,
Toe IreTEpOoUMKIMUYeCKas TIpyNia SABJSeTCS He3aMelleHHOM MAM 3aMeleHa
OOHOW, HOBYMS WM TpeMsa TpyNnnaMy, He3aBMCUMO BLIOPAHHEMM U3
TajioreHa, THUOPOKCHM, TIMIAPOKCHUAJIKMUIIA, HUBLEro aJjikuiaa, HU3MLero
aJIKOKCH, aJIKOKCHMKapOoHwia, anxkuiakapOOHWJa, aJIKMIIKapOOHUJIAMMHO,
aMMHOAaJIKM1IA, aMMHoAaNKUIKapOOoHUIE, TpudTopmeTunna,
TpudTOPMEeTUNANKINIIAE, TpubTopMeTUNIANTKMIIAMUMHOAJIKMIIA, aMMHO,
HUTPpWJIA, MOHO- WM JAMaJIKMJIAaMMHO, N-IMIpokcumaueTaMMuo, apwuna,
rerepoapuia, kapbokcuankuia, Mx ¢dapMaueBTHUYECKMU [IpMUEMIIEMEIE

COJIM, CJIOXHbBIE B(I)Mpbl, aMuael, M NpoJiexKapcTBa.

2. CoemuHeHue mno n. 1 dopmyJisi:

rne Rl, Rz, R3, R4, Xl, x> nu X3 TaKue, KakK onpeneJyieHH s
dopmysiel I.

3. CoemmHenme no mnn. 1 wmmm 2, rme R® npencrasnger coboit
LUMKJIOIIEHTUJIbHYIO TPyNnmny.

4. CoemmHeHme no mnn.2 mmm 3, rpe R? npencrasuaser coboun
aJKwui.

5. CoemuHeHue no nn.2 wmmm 3, roe R? npencrasjsaeT cobomn
MeTMJI.

6. CoemuHeHue no nn.2 wmm 3, roe R? npencraBjsgeT cobon

(CO)CHs;.
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7. CoemuHeHMe no n. 1, BuOpaHHOe M3 TPYIk, BKJOYAaILENR:
8 -UMKJIONEHTUII- 2~ (MUPUIOVH-2 -MUJlaMMHO ) ~8H-nupuno [2, 3-
d} nupuMmaonH-7-0H,

TnIpoxJjopun 6-0poM-8-UUKIONeHTUI-2- (5-nunepasmu-1-un-
NUPMIOMH-2-uiaMmHO ) ~8H-nupngo [ 2, 3-d] nupyMmaouu-7-oHa,

TUIOPOXJIOPUA 8-LUMKIONEHTUI-6~-3Tui-2- (5-nunepas3mH-1-un-
NUpUOMH-2-uaaMmHo ) -8H-nupuno [ 2, 3-d] nMpuMmInH-7~0oHa,

STUJIOBEI 30Mp 8-LMKIONeHTUN-7-okco-2- (5-nunepasmH-1-un-
NMMPUIONH-2-naaMuHo) -7, 8—murunponmupuno [2, 3-d] nupuMmuIonH-6-
KapOOHOBOM KUCJIOTH, I'MOPOXJIOPUI,

TUOPOXJIOPUI 6-aMUHO-8-LUMKJIONeHTUJ -2~ (5-nunepasuH-1-mui-
NUPUIONH-Z2-ujaMmHo) —8H-nupuno [ 2, 3-d] nmpuMmuamu-7-oHa,

ruopoxJsiopun 6-6poM-8-umkioneHTun~-2-[5-( (R) -1-MmeTun-1-
MUPPONMUIMH=-2 ~MJ1) ~IUPUINH-2-nuiaamMmuo] -8H-nupuno [2, 3-d] nupuMmnanH-
7-oHa,

6-0OpoM-8~UUKJIIOTeKCHII-2~ ( MUPUIOUH-2-UJI-aMUHO ) —-8H-nupuao [2, 3-
d] nupuMmaouH-7-0H,

6-aueTmn-8-uukgonedTun-2-[5- (3, S-numMeTunnunepasuH-1-mmu) -
NMUMPUIOMH-2-UiaMuHo ] -5-MeTun-8H-nupuno [ 2, 3-d] nupuMmmuaonH-7-0H,

6-aueTun-8-umuxkgonedTun-2-[5- (3, 3-ouMeTunnunepasuH-1-uiu) -
OMPUINH-2 -njlaMMHO | -5-MeTun-8H-nupuno [ 2, 3-d] nupuMuaonH-7-0H,

6-alneTuy~-8-UMKIONEHTUI-5~-MeTUi-2- [ 5~ (4-MeTHUNNIMNIEepa3uy-1-
W) —~nMUpuInH-2-unammHo ] -8H-nupuno (2, 3-d] nMpuMMIOMH-7~0H,

6-aueTun-2-[5- (3-aMMHONMUPPONIUIMH -1 -1JT) ~TUPUOUH~2 -UJIAMUHO ] -
8 -umukJIoneHTUI-5-MeTun~-8H-nupnuno [2, 3-d] nupmuMmuouH-7-0H,

6-06poM—8 -LUMKIIONEeHTUI~5~-MeTun-2- (5-MopdonmH—~4 ~-UnnmupuonH-2-
unammHo) ~8H-nupuno [ 2, 3-d] nupuMnouH-7-0H,

2-{5-[6uc- (2-MeTOKCUSTUII) —aMMHO ] ~NTUPUONH-2 ~UJIAMUHO } ~6—
6poM-8-uukaoneHTun-S5S-mMerun-8H-nmupuno [ 2, 3-d] nupumMmuaonH-7-0H,

6-aueTus-8-UMKJIONeHTUI-5-MeTun-2- ( 5-MopdonmH-4 -MianupnamH-
2-unammHo) -8H-nupuno [2, 3-d] nupyMmaonH-7-0H,

6-aueTun-2-{5-[6uc- (2-MeTOKCUBTUJI) ~aMUHO ] ~[TUPUIONH—2 ~
MJIaMMHO } -8 -LUuKJIoneHTuN-5-MeTun-8H-nupuno [ 2, 3—d] nupumMmuaomH-7-0H,

TpeT-0yTUNIOBHIT 2¢up 4-[6- (8~uMkIONEeHTUI-6-nmon-5-MeTus-7-
okco-7, 8~muruaponupniuo [ 2, 3-d] nMpUMMIOMH-2-UJIAMMHO ) —IMPUONH=- 3~

mi] -nurnepas3smH-1-kapOOHOBOM KMCJIOTH,
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8-umkJoneHTUA-6-non-5-MeTun~2- ( S-nmunepasmH- 1 -MINUpUIMH-2 -
nnamMmHo) ~8H-nupuno (2, 3-d] nupuMuaomH-7-0H,

TpeT-0yTuUsaoBei 3¢up 4-{6-[8-umknoneHTUnI-6- (2-
3TOKCUBTOKCH) - 7-okco-7, 8-ouruanponupuno [2, 3-d] nMpuMuanH-2-~
WJIAMMHO ] ~NTUPUIONH~3-1J } -nunepasmH-1-kapOBoHOBOM KUCJIIOTH,

8 -UMKJIONEeHTMII-6- (2-3TOKCU-3TOKCK) ~2- (5-nunepaz3uH-1-una-
NUPUINH-2-uyamMmHo) -8H-nupuno (2, 3-d] nupumMmomH-T7-0H,

2-{5-[6uc~- (2-METOKCUBTMUJI) ~aMUHO ] ~NIUPUIMH-2 - MJIaMUHO } -6~
OpoM-8-uuknoneHTun-5-MeTun-8H-nupuno [2, 3-d] nupyuMuamH-7-0H,

6-aueTmin-2-{5- [6uc- (2-MeTOKCUITIMII) —aMVHO ] ~TMPUOMH~-2 -
MIIaMMHO } -8 —UMKJIoONeHTun-5-Mermn-8H-nupuno [ 2, 3-d] nupuMuamH-7-0H,

TpeT-OyTuNoBEM 39up 4-[6- (8-usonponun-7-okco-7, 8-
aMruaponvpuno [2, 3] nMpuMMOMH-2 -MIIaMMHO) ~IMPUIOMH-3-1J1] —NUNepasuH-
1-kap6OHOBOM KMUCIIOTH,

8-msonpomun-2- (5-munepasmy-1-ManupuouH-2-maaMmMHo) —8H-
npuno [2, 3-d] nupuMmnonH-7-~0H,

TpeT-OyTUJIOBEIA 3dup 4-[6- (8-uMkIoneHTHII-7-0KCcoKkCc-7, 8-
mrunponupuno [ 2, 3-d] nMpuMMIOMH=-2 -MIIaMUHO) ~NIUPUAMH-3-UJ1] —
nunepasmH-1-kapOOHOBOM KMCJOTH,

8-umukNoneHTMN-2- (S-nunepasmi-1-uanupuiamnH-2-muaaMmHo ) —8H-
nupnno [2, 3-d] nupuMuaonH-7-0H,

TpeT-OyTunoset 3¢up 4-[6- (8-umknorekcuis-7-oxco-7, 8~
arugponmpnno [2, 3-d] mupuMmonH-2-UIaMMHO ) —~NIUPUIONH-3-UJ1] -
nmunepasmH-1-kapBOHOBOM KMUCJIIOTH,

8-uMkJOreKkCuI-2- (5-nmunepasuH-1-unnmupuiamH-2-ujlaMmuHo ) -8H-
nupuno [2, 3-d] nupuMmuaouH-7-0H,

TpeT-OyTunoBu 3¢up 4-[6-(8-umknonponuna-7-okco-7, 8-
mruoponupmao (2, 3-d] nMpuMuOMH—-2 ~MIIaMUHO ) —UPUIOMH-3-1s] -
nmnepasmH-1-kapBoHOBOM KUCJIIOTH],

8 -umkyonponuia-2- (5-nunepasuH-1-ManmMpuaonH-2-uaaMmHo ) —8H-
nupuno [2, 3-d] nupuMmanH-7-0H,

6-BpoM-8-LUUKIONEHTUN~2~ (MMPUINH-2 , 6~MIOMaMUHO ) —8H—
nupuno [2, 3-d] nupumMmaouH-7-0H,

6-6poM-8~LMKJIIONeHTUI-5~-Me Tui-2 -~ (MMPUOMH-2 ~MJIaMuHO ) —8H-
nupuno (2, 3-d] nupuMuouH-7-0H,

6—6pom—8-umxnonenmmn—S—memmn—Z—[5—(4—Mewmnnunepa3MH—l—Mn)—
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NMUPUIONH-2-uiaMmHO ] -8H-nupuno [2, 3-d] nupmMmmony-T7-0oH,
8-UMKIIONEeHTUN-6— (1-3TOKCUBUHMI) -5-MeTun-2- [ 5- (4 -MeTHI-
nuriepasmH-1-ui) -nupuiamH-2-unamuHo ] -8H-nupuno [ 2, 3-d] nupuMmuamH-—"7-

OH,

TpeT-6yTunoseit 3¢up (1-{6-[8-umkioneHTUI-6- (1-
3TOKCUBMHUII) =5~-MeTuJI-7-0oxco-7, 8~aurmugponmpnuo [ 2, 3-d] nupuMmuIamnH-
2-MnaMMHO ] -MUMPUIOVH-3 -1} ~IUPPOJMIOMH-3-1JT) ~KapOaMMHOBOM KMUCJIOTHI,

6-aueTus-8-uukaoneHTMn-2- (4-ruopokcu-3, 4,5, 6-reTparniapo-
2H-[1, 3'] 6unupnonunn-6"'-unaMmuo) -5-mermn-8H-nupuno [2, 3-

d] nupviMmaonH-7~0H,

TpeT-0yTuiioBelt 3dup 4-[6- (6-6poM-8-LUUKIONEeHTUII~-5-MeTus-"7-
okco-7, 8-muruaponupurno [2, 3-d] TMPUMUIOVH-2-UIIAMUHO) —~TUPUINH— 3~
ui]-asenaH-1-kapGoHOBOM KMUCJIOTH,

6-6poM-8-umuxyioneHTnn-2- (5-[1, 4] imasenaH-1-un-nupuaonH-2-
ninammHo) -5S-merun-8H-nupuno [2, 3-d] nupuMuamMH-7-0H,

TpeT-0yTUNOBLM 20up 4-{6-[8-uukioneHTsi-6- (l-s3rokcu-
BMHMJI) =5-MeTui-7-0kco-7, 8—auruoponmpuno [ 2, 3-d] nupuMmamH-2 -
unammHo] -nupuauH-3-un}-[1, 4] nnazenad-1-kapBoHOBO KMUCJOTH,

6—aueTmn—8-umxnoneHTmn—Z—(5—[1,4]nmasenaﬂ—l—mnnmpmnMH—Z-
niIaMmHoO) ~5-MmeTun-8H-mupuno [2, 3-d] nupuMuanH-7-0H,

6-aueTUI-8~LUUKIONEHTHUII-5-MeTUN-~2~ (NMMPUIONH-2 -MUJaMUHO ) —8H-
nupuno [2, 3-d] nupuMuauH-7-0H,

TpeT-0yTUJIOBEI 3¢up 4-[6- (8-UuMkIONeHTUN-5-MeTnia-7-0KCO~
7,8-nMranonMpmno[2,3—d1nmpManMH—2—MnaMMHo)—nmpmnmn-3—mn]—
nurepasmMH-1-kapOoOHOBOM KMUCJIOTH,

8 -uuKIONeHTMI-5-MeTUN-2 - (S-nunepasuH-4 ~-UINUPUOUH-2 -
ninammHo) -8H-nmupumno [2, 3-d] nupumMmuanH-7-oH,

TpeT-OyTUNoBEM 3dup 4-[6- (6-GpoM-8-LUMKIONEeHTUII-5-MeTna-T7-
oxco-7, 8-nuruaponmpuao [2, 3-d] MUpMMMOVH-2 -MIaMMHO ) ~TUPUIMH- 3~
il -2, 2-guMeTun-nunepasuH-1-kapBoHOBOM KMCJIOTH,

6-6poM-8-umknoneHTMN-2- [5- (3, 3-aumeTunnunepasmH—-1-umi) -
NMPUIOMH-2-njaMmHo] ~5-MeTmn-8H~nupuno [2, 3-d] nupuMmomH-T7-0H,

' TPeT-O0yTUIIOBE 3¢up 4-{6-[8-uuKIoneHTMI-6~- (1-3TOKCUBUHNIT) ~
S-MeTuy-7-okco-7, 8-auruaponupuno [2, 3-d] nupuMMOMH-2 -MJIaMUHO | —
nMpUIMH-3-ui} -2, 2- IMMEe TUJI-NUNepasuH-1-kapBoOHOBOM KUCJIOTH,

TPeT-OyTusoBult 3¢up 4-[6- (6-6poM-8-UUKIONEHTUI-5-MeTUII-T -
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okco-7, 8-auruaponmupuno (2, 3-d] nupuMuanH-2-uiIaM1MHO ) ~IUMPUIONH=- 3~

wi] -2, 6-nuMeTuInunepasuH—-1-kapOOHOBOM KUCJIIOTH,
6-BpoM-8-umkioneHTuin-2-[5- (3, S-numMeTnnnunepasuH-1-umu) -

NUPUINH-2-unamMmHo ] -5-Metun-8H-nupuno [ 2, 3-d] nupuMmuIauH-7~0H,

TpeT-0yTUNOBEM 30Mp 4-{6-[8~uMkiIoneHTUNI-6—- (1-3TOKCUBUHMUIT) -
S-meTun-7-okco-7, 8—aurngponmupuno [ 2, 3-d] nMpUMMIMH-2 -Uj1aMmuHoO ] -
nupuanH-3-umia} -2, 6-oMMe TUIINnNnepasmH—-1-KapOoHOBOM KUCJIOTH,

8 -umuKkIOoNeHTUa-6~ (l-sroxkcuBuHMI) -5-MeTuUn-2- (5-MopdonmH-4-
UII-TIMPUOMH-2-1J1aMuHO ) —=8H~nupuno (2, 3-d] nupmuMmuaonuH-7-0H,

6-OpoM-8-uukyaoneHTnI-5-mMerun-2-(3,4,5, 6-rerparunpo-2H-
[1,3"]BunmupmanHmn-6'-unammHo) -8H-nupuno [2, 3-d] nupMMmuInH—-7-0H,

8-uuknoneHTUn-6- (l-sTokcuBMHMUI) -5-MeTUn-2- (3, 4,5, 6-
Terparugpo-2H-[1, 3' ] 6unupuonHun-6"' -unammuo) -8H-nupuno [2, 3-

d] nupuMmmaonuH-7-0H,

6-aueTun-8-uuknoneHTuUA~-S5-mMerun-2-(3,4,5, 6-rerparunopo-2H-
[1,3"']6unupuanunn-6"'-unammuo) ~8H~-nupumo [2, 3-d] nupumMmamH-7-0H,

TpeT-0yTuJIOBEI 2dup 4-{6-[8-uMKIONEeHTUN-6- (2-3TOKCUDTUII) —
7—oxco—7,8—nmrnnponmpmno[2,3-d]nmpmmmnMH—2—mnaMMHo]—nmpmnMH—3—
un}-nunepasmH-1-kapOOHOBOM KMCJIOTH,

8-LUMKJIONEHTUNI-6- (2-9TOKCU-3TWJ1) -2~ (5-nunepasuH-1-ma-
NVMPUINH-2-unamMmHo) -8H-nmupuno [ 2, 3~d)] nupmuMuomMH-7-0H,

TpeT-0yTunosult 3¢up 4-{6-[8-UMUKIIONEeHTUI-6- (2-
MeTOKCMSTOKcmmeTMn)—7—0KCO-7,8—HMPMHpCHMpMHO[2,3—d]nMpMMMﬂMH-2—
MJIAMMHO | ~NMUPUIONH-3~-MJ1 } -nMUIepasuH-1-kapboHOBOM KMUCJIIOTH,

8 —LUMKJIONEHTUN-6- (2-METOKCUDTOKCUMETHI) -2~ ( 5-nunepas3mH-1-
WII-NUPUIVH-2-ujlaMuHo ) -8H-nupuno [ 2, 3-d] nupuMmuamH-7-0H,

TpeT-0yTuioBe 3dup 4-[6- (8-UMKIONEeHTHUI-6-3TOoKCUME TUII~ T~
okco-7, 8~murunponupmuo (2, 3-d] nMpUMMANH-2-UJIaMUHO ) ~MTMPUINH- 3~
un) -nunepasuH-1-kapOOHOBOM KUCJOTH,

8 -LUMKJIONEHTUII- 6 -9 TOKCMMe TMI-2 - ( 5~nunepasmH-1-ua-nMpuamH-2 -
unamuHo) -8H~-nupuno [2, 3-d] nupuMmaomH-T7-0H,

TpeT-OyTusIoBE 3dup 4-[6- (8-UMKAONEHTHUI-6~-MeTOKCUMETHII- 7 ~
okco-7, 8~murunponupmno [2, 3~d] nMpyYMMIOMH-2 ~UIJTAMMUHO ) ~NTUMPUOMH-3—
ui] -nmunepasmH-1-kapOOHOBOM KUCJOTH,

8 -LUMKJIONEHTUJI- 6 -METOKCHUMeTUIN -2~ (S~nunepasmH- 1 -mia-nupuaonH-

2-unamuHo) —-8H-nupuno (2, 3~-d] nupuMunmuH-7-0oH,
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6-6poM-8-uuknoneHTun-2-[5- (2, 6- oguMeTunMopdonMH-4-mi) -
NpMInH-2-munammHo ) -5-Merun-8H-nupupo [2, 3-d] nupyvMuamH-7-0H,

8 -uMKJIIONEeHTUI-6-3ToKCUMeTMN-2—- (3,4, 5, 6-TeTparngpo-2H-

(1, 3']Bbunupuonania-6"'-unamMmHo) -8H-nupuno [2, 3~d] nupuMuanH-7-0H,

8 -~ LIMKJIONEeHTMII- 6 -3 TOKCUMETHUII-2 - ( 5~MOpPQOMH=-4 - MIMUpUINH-2 -
minammHo) -8H-nupuno (2, 3-d] nupuMmaonH-7-0H,

BeH3unoBE 3b0up [8-uuxknoneHrun-7-okco-2-(3,4,5,6-
TeTparmnopo-2H-[1, 3']6unupuauHmn-6"-unaMmHo) -7, 8—ourmnapo-
nupuno (2, 3-d] nMpuMMIOMH=-6-UIME TUIT ] ~KapBaMMHOBOM KMUCJIOTH,

8-uuknoneHTUn-2-[5- (2, 6-ome TMIMOPOONMH-4 - 1J1) ~TUPUIONUH-2 -
uinaMmHo] -6- (1-sToxkcuBmHMI) -5-MeTun-8H-nupuoo (2, 3-d] nupumMuanH-7-
OH,

6-aueTun-8-uuknoneHTMN-2- [ 5- (2, 6-oume rMopdoamH-4-1) -
NUPUAONH=-2-UnaMmHo ] -5-merun-8H-nupnno [ 2, 3-d] nupuMmanH-7-0H,

8 -uMknoneHTMn~-5-MeTun-2- (5-nunepasub-1-unnupuaoMH -2-
NIIaMUHO) —6-rnponnoHun-8H-nupuno [2, 3-d] nupuMmmuaomH-7-0H.

6-06poM-8-uuraoneHTMI-2-MeTmi~-8H-nupuno [2, 3-d] nupuMmuamnH-7-
OH,

6-0poM-8-UMKIJIONEeHTUII~5-MeTIUI~2~ (5-nuneprusanH-1-un-nupuamH-
2-unammHo) -8H-nupuno [2, 3-d] nupuMmuanH—-7-0H,

T'MOPOXJopUI 8-UMKIONEeHTUI~-6-pTop-2~ (S-nunepasuu-1-mia-
MUpUOMH=-2-miaMmHo) —-8H-nupuno [ 2, 3~d] nupuMuaoua-7-oHa,

IMOPOXJIOPMA 8-UMKJIONEeHTW - 6-MeTun—-2- (5-nunepasmu-1-una-
NVpMIOvH-2-uaammHo) -8H-nupuno [ 2, 3-d] nupuMuamH-7-oHa,

TUOPOXJIOPUA 8-UMKJIONEHTU~6~-1n306yTOoKCU-2- (S-nunepasmH-1-
MII-NIUPUAMH—-2-1naMmHo ) —8H-nupuno [ 2, 3-d] nupumunmb-7-oHa,

TUIOPOXJIOpMI 6-0eH3U-8~UMKIONeHTUN-2~ (5-nunepasmu-1-ummia-
NUPUIONH-2-unammHo) ~8H-nupuno [ 2, 3~d] nupummnouH-7-oHa,

I'MAPOXJIOPUA 8 -LMKJIONEHTUII~6-TUIPOKCUMEe TUII-2 - (5-nunepasmH-
1-mn-nupmuonH-2-naaMuHo) —-8H-mupuno [ 2, 3-d] nupummamH-7-oHa,

sTUnoBEM 3¢up 2-[5- (4-Tper-ByTOoKCHUKapOOHMINIUNIEPa3MH-1-1J1) -
NUPUONH=-2-UJIaMUHO] -8 -LUMKJIONeHTUN~5-MeTmi-7-0kco-7, 8- oMruopo-
nupmuno [2, 3-d] nMpuMuaOnH-6-KapOOHOBOM KUCJIOTH,

6-aueTus-8-UnKIONeHTMI~2- (S-nunepasuH- 1 -minupmuamu—2 -
nnammuo) —8H-nupuno (2, 3-d] nupyMuonH-7-0H,

6-aueTmi-8-UuMKIONEeHTUI-5~MeTUin-2~ (5-nunepasuu-1-mma-
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NUPUINH-2-nUjJaMmMHo) -8-nupuno [ 2, 3-d] nupuMmuanH-7-0H,
6-6pOoM-8~-LMKJIIONEHTUII~-5-MeTUj-2~ (MMpMIMH-2-UjlaMmHoO ) —8H-
nupuno [2, 3-d] nupuMmIonH-7-0H,

6-BpoM-8 ~UUKJIONEHTUN -2~ (IMPUIOUH-2~-1JlaMnHO) —8H-nupuno [2, 3-
d] nupuMmaonH-7-0H,

6-6poM-8~-umxnoneHTua-2-[5- (3, S-guMeTnnnunepasmH-1-un) -
nupuonH-2-miaammuHo ] -8H-nvpuno (2, 3-d] nupumMuonH—-7-0H,

6-0poM-8-UMKJIONeHTUI-2~ [ 5~ (3, 3-auMeTunnunepasmH-1-un) -
nupuaouH-2-munammHo ] -8H-nupuno [2, 3-d] nupuMuIanH-7-0H,

6~-6poM-8-uMKIoneHTuN-2- [ 5- (4-MeTunnunepasmH-1-ui) —nmupuaonH-
2-mnammHo] -8H-nupuno (2, 3-d] nupuMuaOnuH-7-0H,

2~ [5- (3-aMMHONMMPPOIUIONH-1~UJI) ~NUPUINH-2~UIIaMUHO ] —6~-BpoM—8—
uukyoneHTun-8H-nmupuno [2, 3-d] nupuMuInH-7-0H,

6-6pOM—-8-LUMKJIONEHTUN~2~ [ 5- (3-3TUIaMUHO~-NIUPPOIUIONH-1~MJ) -
nupuIOnH-2-miaammHo] -8H-nupuno [2, 3-d] nupuMmaoH-7-0H,

6-OpOoM-8-LUMKJIONEHTUI-2~ (5S-NUPPOMUIVH- 1 -UN-NTMPUOUH-2 -
ninammHo) -8H-nupuzno [ 2, 3-d] nupuMmuianH-7-0H,

2-{5-[3-(1l-aMmHO~1-MeTUISTMJI) ~IUPPOJUINH- 1 -1J ] ~-IUPUIONH~2 —
MJIAMUHO } -6-0poM—-8-umkiioneHTun-8H-nmupuno [ 2, 3-d] nupuMmaomH-7-0H,

1-[6- (6-6poM-8-uukJIONneHTUI-7~0kco~-"7, 8—ouruaponmpuno [2, 3-
d] nupMMMUIOMH—-2 -MNJIaMUHO ) ~NMUPUIAUH-3-UJ1] ~[IMPPONMUIMH-2~KapOoHOoBa#s
KUCJIOTa,

6-6poM-8-umukyoneHTuUN-2- [ 5- (4-auaTnnaMmHo -0y TUJIAMUMHO) —
nupuanH-2-mnammio] -8H-nmupuno (2, 3-d] nupuMmmanH-7-0H,

6-aueTun-8-UuKJIONeHTUN-2- [5— (3-2TUIaMUMHONUPPOJIMIONH-1~1JI) —
NMPpUIONH-2-mujiaMuHo ] -5-MeTun-8H-nupuno [2, 3-d] nupuMmaouH—7-0H,

6-aleTu-8-UMKJIONeHTUI-5-MeTuin-2~ (S—-nupponniauH-1-mna-
NMpUIOVH-2-uyaMuHo ) ~8H-nupuno [2, 3-d] nupmuMmuanH-7-0H,

6-aueTun-2-{5-[3~(l-amMmHO-1-MeTUA-3TUN) ~TUPPOJIUIONH-1-WJI] -
NVPpUIOMH-2-UJIaMUMHO ] -8 -UuuKJgoneHTuN-5-MeTun-8H-nupuno [2, 3-d]
MMPpUMUINH—-T7-0H,

1-[6- (6~aueTnI-8-UMKIONEHTMI-5-MeTnn~7-0KCco-7, 8—-OUTUIPO~-
nupuno [2, 3-d] nupuMUIOMH-2-UJIAMUHO ) =NIUPUIONH-3-WJI1] ~TUPPOJININH—2 -
kapboHoBaAa KMUCIOTA,

6-aleTu-8~UMKIONeHTUN-2- [ 5- (4 -oM3TninaMMHOSYy TUIIaMUHO ) —

nMpuInH-2-uiaaMmio] -5-merun-8H-nupuno (2, 3-d] nupumMmuamH-7-0H,
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8 -umkygoneHTMN-2-[5- (3, 5S-ouMeTUNNuNepasmH-1-mi) ~-MUpuaonH-2—
unamMmHo] -6-srun-8H-nupuno [2, 3-d] nupuMmuanH-7-0H,

8-umknoneHTUn-2~[5- (3, 3-auMeTmanunepasmH-1-uma) ~-nupuauH-2-
uinaMmHo] -6-srun-8H-nupuno [2, 3-d] nupuMuanH-7-0H,

8 -UMKJIONEHTUNI-6-3TKn-2- [ 5- (4-MeTunnunepasuH-1-mumn) —-NUpuInH-
2-unammHo] -8H-nupuno [2, 3-d] nupuMmanH-7-0H,

2-[5- (3-amMmmHONMPPOMUAMH—1-MUJT) ~NUPUIOMH-2-UJIaMUHO ] -8 -
LMKJIONEeHTUJI-6-3Tun-8H-nmupuno (2, 3-d] nupuMmanH-7-0H,

8 -UMKJIONEeHTUII-6—3Tuj-2- [ 5- (3~3TunaMmmHonmppoamMamyE-1-ui) -
NUpUINH-2-uaammHo ] -8H-nupugo [ 2, 3-d] nupummuaonu-7-0oH,

8-LUMKIONEHTUII-6-3THi-2~- (5S-nupponuavu-1-unnmpuanH-2 -
unammHo) -8H-nupuno [2, 3-d] nupuMmmuanH-7-0H,

2-{5-[3- (1-aMmHO-1-METUIITUJ) ~NIUPPOJNINH~1 -1 ] -~-NMUPUINH-2 -
WMJIAMMHO } -8 —LIMKJIONeHTM-6-3Tun-8H-nmupuno [ 2, 3-d] nupummaomH-7-oH,

1-[6- (8-uuknoneHTnI-6-3TMNI-7-0KCO-7, 8—Ourunponupuno (2, 3-
d] MMPMMUIOVH-2-MJIAMUHO ) ~MUPMIOMH~3-MJ1] ~MUPPOIMANH~2 -KapBoHoBas
KMCJOoTa,

8 -uMKIIONeHTUN-2~ [5- (4~ M3 TUNaMMHOBY TUITAMUHO ) —~MTUPUIONH-2 -
ninaMuHo] -6-sTui-8H-nmupuno [2, 3-d] nupuMmamH-T7-0H,

6-6eH3u-8-uuxsioneHTun-2- [ 5~ (3, 5S-oumermnnunepasmu-1-un) -
NUPpUIONH-2-uaaMuHo ] -8H-nupuno [ 2, 3-d] nupummnmuu-7-0H,

6-BeH3un-8-uuknoneHTun-2- [ 5- (3, 3-ouMeTunnunepasuu-1-um) -
NMUPUAMH-2~-1jaMmHo ] -8H-nupuno [ 2, 3-d] nupuMmanH-7-0H,

6-0eH3Mn-8-UnKIoONeHTMI-2~ [ 5~ (4-MeTun-nunepasmH-1-mia) -
NUPUINH-2-nnamMmHo ] -8H-nmpuno [ 2, 3-d] nupuMuamH-7-0oH,

2-[5- (3~ammHONMMPPOMMIONH=-1-1J1) ~NIUPUIONH~-2 - MITaMUHO | -6 ~BeH3MI~
8 -umknoneHTua-8H~-nupuuo [2, 3-d] nupuMmamH-7-0H,

6-6eH3u-8~uMKknoneHTUN~-2- [ 5- (3-3TUnaMmMHoNMppoIMIOMH -1 -mm) -
NUpMAMH-2-uiaammHo ] -8H~-nupuno [2, 3-d] nupuMmuous-7-0oH,

6-6eH3uI-B-UMKJIONeHTUI -2~ ( 5~IMPPONUAUH- 1 -UI-NUPUIMH-2 -
unammHo) -8H-nupuno [ 2, 3-d] nupuMmaons-7-oH,

2-{5-[3-(l-ammHO-1-MEeTMUJIDTUI) ~MUPPOIMIANH- 1 -MJ] ~NTUPUIUH-2 ~
MJIaMMHO } - 6-6eH3uN-8 -umknoneHTua-8H-nupnno [ 2, 3-d] nupuMmuaomH-T7-0H,

1-[6- (6-6enzun-8-unknoneHTmn~7-okco-7, 8-ourmunpo-
npunno (2, 3-d] nMpuMmManH-2-1jIaMMHO ) ~[MPUONH=3~1J1] ~IMPPOJIMINH—2 -

kapfoHoBas kKuciaora,
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6-6eH3MI-8-UMKIIONeHTUA-2~ [ 5= (4-OM3 TUIaMMHOBY TUJIAMMHO ) —
nupuInH-2-uiaammHo ] -8H-nupuno [ 2, 3-d] nupumuaonH-7-0H,

8 —umknoneHTUn-2- [5- (3, 5-ouMeTunmunepasuH-1-umi) -nupuouH-2 -
MjlaMMHO] —6-ruapokcumMeTun-8H~-nupuno [ 2, 3~-d] nupuMmuOuH-7-0H,

8 -umkJyoneHTms-2- [5- (3, 3-auMeTunnunepasmH-1-mi) -nupuIamMH-2 -
MIaMMHO] - 6-ruapokcuMe Tmi-8H-nupuno [2, 3~-d] mupuMmmunuu-7-0H,

8—umxnoneHTmn—6—rmnp6xcmmeTmn—2—[5—(4—MeTmnnmnepa3MH—1—
UI) ~NMpUIMH-2-uiaMmHo ] -8H-nupuno [ 2, 3-d] nupumuaonH-7-0oH,

2-[5- (3-aMMHONMUPPOIUIOMH -1 ~1JT) ~NMUPUIONH-2-UJIaMMHO ] -8 -
LUMKJIONEeHTUIN- 6~ ruIpokcumMe tun-8H-nmupuno [ 2, 3~d) nupummamH-7-0H,

8 -UMKIONEeHTUN-2~ [5- (3-2THUIaMMHONMUMPPONMIMH- 1 -MJ1) ~NMUPUANH-2 -
UJIaMMHO] ~6-rmapokcmuMeTun~8H-nupuno [2, 3~-d] nupuMmuaouH-T7-0H,

8 - LMKIIONEeHTUI - 6~ TUIPOKCUMEe TUN—-2~ ( 5S—nupponunomy—1-mn-
NUPUIONH-2-uaaMmHo ) —8H-nupuno [2, 3-d] nupummauH-7-0H,

2-{5-[3- (1-aMmmHO~-1-METHAITMUII) ~IMPPOIUINH- 1 -1n ] ~MupuanH-2 -
WJIaMMHO } -8 ~UIMKJIONEeHTUII~- 6 -TMIOpokcruMe T -8H-nupuno [ 2, 3-

d] nupuMmonH-7-0H,

1-[6- (8-umkIONEHTUI-6~TUIPOKCUME TUII- 7 -OKCO-7, 8- OMTMOPO-
nupuno (2, 3-d] nMMpUMUANH-2-UJIaMUHO ) ~IMPUIOVIH~ 3~ 1] —~IUPPOSMOMH~2 ~
kapBoHOBas KMCJIOTA,

8—uMKnoneHTMn—2—[5-(4—nM3TmnaMMH06yTMnaMMHo)-nMpMHMH—Z—
UIaMuHO | —6-runpoxkcume ruin-8H-nupmno [2, 3-d] nupuMmouu-7-oH,

6-amMMHO-8-uMKNIOoNeHTUIN~2~ [ 5~ (3, 5-auMeTunnunepasuu-1-un) -
NUMpMIONH-2-mynaMmHuo ] -8H-nupuno [2, 3-d] nupuMmuamnH-7-0H,
6-ammuo-8-unknonenTun-2- [5- (3, 3-ouMeTunnunepasuH-1-uma) -
NMPpUAMH-2-uaaMMHo ] —8H-nupuno (2, 3-d] nupuMmmuaouu-7-0H,
6—aMMHo—8—umxnoneﬂmmn—2—[5-(4—meTmnnmnepa3MH-1—Mn)—
NUPMAOVH=-2-unaMmHo] -8H-nupuno [ 2, 3-d] nupuMmmanus-7-0oH,
6—aMMHo-2—[5-(3-aMMHonMpponmnMH—1—Mn)—nmpmnmn—2—mnaMMHo]-
8 -umkyoneHTun-8H-nupuno [2, 3-d] nupuMmuanu-7~oH,
6—-aMMHO-8-UMKIONeHTMN~2~ [ 5- (3-aTHUNaMMHONMPPOMMANH— 1 -1i1) -
NMPUANH-2-ujlaMuHo | -8H-nmpuiao [2, 3-d] nmpuMmaomH-7-0H,

6-aMMHO -8 -LUMKIIONEHTHUNI~2 ~ (5~MUPPONMANH- 1 - M~ NUPUONH -2 -
mnamuHo) -8H-nupuno [ 2, 3~-d] nupuMmnuH-7-0H

6-ammHo-2-{5-[3- (1-aMmmHO-1-MeTMIIBTUJ) ~MUPPOIMIOMH-1 -1 ] -

NUMPUAONH-2-MJIaMUHO } -8 -unknonenTma-8H-mupuno [ 2, 3-d] nupmuMmuanH-7 -



142

OH,
1-[6- (6-amMmHO-8-uMKIONEeHTUI-7~0KkCcO-7, 8-murugponupumo [2, 3~
d] IMPpUMMIOVH -2 -UJIaMUHO ) —“ITUPUIONH~3-MJ1] —~IUPPOJIMIONH-2 ~KapBOOHOBOM
KMCJIOTHI,
6—-aMMHO~8 -LIMKJIONEHTUJI-2 - [ 5- (4 - DU3 TUIaMMHOBY TUJIAMUHO ) —
nupuanH-2-uaammHo] -8H-nupuno [2, 3-d] nupuMmaouH-7-0H,
- 6-6bpoM-8-umkynoneHTun-2-(3,4,5, 6-rerparmnopo-2H-
[1,3"']6unupuanHmi-6"'-unammHo) -8H-nupuno [2, 3~d] nupuMmanH-7-0H,
6-OpoM-8-LUMKIJIONeHTUI—2 - ( 5~MOpPONMH~4 ~UIMUPUIONH -2 ~UIJIAMMUHO) —
8H-nupuno [2, 3-d] nuprMuaonH-7-0H,
6-6pom—8—umxnoneuwmn—2—(S—HMSTMHaMMHonMpMnMH—Z—mnaMMHo)?
8H-nupumo (2, 3-d] nupuMmuaonH-7-0H,
2-{5-[Buc- (2-TMOPOKCUITIII) —aMMHO ] ~NTUPUOMNH-2-UIAMMHO } —6-
BpoM-8-uukyoneHTun-8H-nupuno [ 2, 3-d] nupuMmuaonu-7-0oH,
2-{5-[Buc- (2-MeTOKCUDTWII) —aMMHO ] ~NMUPUONH~2~UTTAMUHO } —6—
SpoM-8-uuknoneHTun-8H-nmupuno [2, 3-d] nupuMuaomH-7-0H,
2—[5—(2—aMMH03TmnaMﬁHo)—nMpMnMH—Z—MHaMMHo]—6—6pom—8-
uMkJoneHTun-8H-nupuno (2, 3-d] nupummaonH-7-0H,
6-6poM-8~-LUUKIONEHTUN~2~ ( 5—-OMME TUIIaMUMHONUPUIONH -2 -UJITAMUHO ) —
8H-nupuno [2, 3~-d] nupuMmmauH-7-0H,
N-[6- (6-6poM~-8-umukIONeHTHUI-7-0KCO~7, 8—ouruaponupmumo [2, 3-
d] nMpUMMIOMH-2-MUJIaMUHO ) ~nMpuanH-3-un] ~-N-MeTunaueramnm,
6-6poM—-8-UMUKIIONEHTUN~2~ [5- (2-ME@TOKCU3TOKCU ) ~TUPUINH—2—
uinammHo] -8H-nupuno (2, 3-d] nupuMmaous-7-0H,
6-6pOoM—-8-UMKJIONEHTUII-2—- [ 5~ (2-METOKCUBTOKCUME TWUJT) —~[IUPUIOUH—
2-unammHo ] -8H-nupuno [2, 3-d] nupummuamuH-7-0H,
6-6poM-8-umknoneHTMN-2- [ 5- (2-OU3THUIAMMHOS TOKCH) —ITUPUINH-2 -
unammHo] -8H-nmupuno (2, 3-d] nupuMmmanH-7~0H,
6-6poM-8-LUMKIONEHTUI—2~ ( 5~NMUPPOIUINH- 1 - UINMPUIONH-2 -
nnammuo) -8H-nupuno [2, 3-d] nupuMmanH-7-0H,
6-06poM-8-unknoneHTuI-2- ( 6-MeTUII~-S-nunepasmuH-1-MAnNMpUuoOnuH-2-
nnammHo) -8H-nupuno (2, 3-d] nupyMmanH~7~0H,
6-06poM-8-uukyonenTun-5-meTnn-2-(3, 4,5, 6-rerparnnpo-2H-
(1,3"']6unupuonHnia-6"'-unamuyo) -8H-nupuno [2, 3-d] nupuMmnamH-7-0H,
6-6poM-8-UUKIJIONEeHTNII~2~ { 5 - O3 TUIIaMUHONMUPUINH -2 ~UJIaMUHO ) =5-

mMeTun-8H-nmpuno (2, 3~d] nupuMuaomnH-7-~0H,
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2-{5-[6uc- (2-rMOPOKCUITUII) —aMMUHO ] ~IIMPUIONH-2-UJIaMMUHO} —-6-
Bpom-8 -umknoneHTmI-5-MeTun~8H-rupuno [2, 3-d] nupuMuamMH-7-0H,

2-[5-(2-aMMHOSTUIIAMMHO ) ~NUMPUINH~2-UJIAMUHO ] - 6-6poM-8-
LUMKJIONEeHTUII-5-MeTui-8H-nupuno [ 2, 3-d] nuprMuaonH-7-0H,

6-0OpoM—8-UMKJIONEeHTHUI -2~ ( 5-n1uMe THIIaMMHONIMPUONH - 2 - UIIaMUHO ) —
S5-MeTun-8H-nupuno [2, 3-d] nmpuMmuIanuH—~7-0H,

N-[6- (6-6pom-8-nuknoneHTnin-5-MeTmi-7-okco-7, 8 -ournopo-
nmpmno[2,3—d]nupmmmnma-2-ﬁnamnﬂo)-nmpmnwﬂ—3—mn]-N—MeTmn—
aueTaMmnm,

6-6poMm-B8-uuknoneHTUN-2- [ 5- (2~-METOKCUBTOKCH ) ~TUPUIOUH-2~
unamMmHo] -5-mMerun-8H-nupuno [ 2, 3-d] nupuMmanu-7-0H,

6-6poM-8~LUMKIONEHTUA~2~ [ 5- (2-METOKCUB3TOKCHME TUJT) —TUPUINH—
2-mnnammHo ] -5-mMeTun-8H-nupuno (2, 3-d] nupummaonH-7-0H,

6-6pOoM-8-LUMKIIONeHTUII-2~ [ 5~ (2~ O3 TMIIaMMHOB TOKCHU) ~NIUPUIONH-2 -
nnammHo] -5-mMeTun-8H-nmupuno [2, 3-d] nupuMmmomnH-7~0H,

6-6poM-8 - UMKIIONEeHTUII-5-MeTun-2- (S—-NupponmuouH-1-ma-nmMpuamH-
2-mnaMuHo) -8H-nupuno [ 2, 3-d] nupuMnamH-7-0H,

6-B6poM=-8-LUMKJIONEeHTUN-5-MeTniI-2- ( 6-MeTUN-5-nunepasmH-1-un-
MUPUAMH-2-1namMmHo) —-8H~-nupuno [2, 3-d] nupumMmaonH-7-0H,

6-aueTmn-8-uukaoneHTun-5-mermn-2-(3, 4,5, 6-rerparunpo-2H-
[l,3']6mnmpnnmnun—6'—mnémmuo)—8H—nmpmno[2,3—d]nmpMMMnMH—7-ou,

6-aueTun-8-UMKIONEHTMUI-2~ ( 5-OM3 TUIaMUHONIMPUOUH -2 ~MUJIGMUHO ) ~
S-meTun-8H-nupuao [2, 3-d] mmpumMuanH-7-0H,

6-aueTmi-2-{5- [6uc- (2-TMAPOKCUITUI) —aMMHO | ~ITUPUIONH-2 -
MIIaMMHO } -8 -uMKJIoneHTuR-5-mMeTun—-8H-mupuno [ 2, 3-d] nupuMmuomH-7-0H,

6-aueTun-2~[5- (2-aMMHO®TUIIAMUHO ) ~TMPUIONH-2-MJIaMMHO ] -8~
LMKJIONEHTUJI-S-MeTun-8H-nupuno (2, 3-d] nmpuMmuanH-7-0oH,

6-aueTun-8-UMKIONEHTMI~2 - ( 5-OMMe TUIIaMVHONMUPUONH=-2 —
nnammHo) -5-Merun-8H-nupmuoo [2, 3-d] nupuMmaonH-7-0oH,

N-[6- (6—aueTun—-8-UMKIIONEHTUII-5-MeTuy-7-okco-7, 8-
mrunaponvipuao (2, 3-d] nupyMuonH-2-mMIIaMMHO ) —NIUPHUIOMH~3-1J1] ~N-MeTus-
aueTaMmn,

6-aueTus-8-UUKIONEHTMNI-2~ [ 5- (2-METOKCUBTOKCH ) ~NUPUIONH-2 —
unaMmHo ] -5-merun-8H-nupuno [2, 3-d] nupummaonse-7-0H,

6-aueTmI~-8-UUKIJIONEeHTUI-2- [ 5~ (2-ME@TOKCUSTOKCUMETUIT) -

NMUPUAONH-2-njlaMmHo] -5-MeTun-8H-nupuno [ 2, 3-d] nupuMmmuamuH-7-0H,
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6-aueTua-8-UuKIONeHTMI-2- [ 5- (2-OU3THUIaMMHO®TOKCH ) ~TUPUINH~
2-mnamuHo} -5-Merun-8H-nmupuno [ 2, 3-d] nupumMmuaomu-7-0oH,
6-auneTuy-8-UMKICNEeHTUII-5-MeTuUn-2~ ( S-nupponuamnyu-1-
WINMUPUIVH-2-usiamMuHo ) —-8H-nupuno (2, 3-d] nupuMmuanu-7-0H,
6-aueTun-8-UUKIIONIEHTUIN~5-MeTUiI-2~ ( 6-MeTu~5-nmunepasmuH-1-
MNNUpUIOMH-2-uaamMmuHo) —-8H-nupuno [ 2, 3-d] nupyuMmuaonH-7-0H,
6-aueTun-8-uukynoneHrun-2-(3,4,5, 6-rerparuaopo-2H-
(1, 3']BunupuauHun-6"'-unamMmmHo) -8H-nupuno (2, 3-d] nupuMnInH-7-0H,
6-aueTu-8-UUKIJIONEHTUN -2~ ( 5~-MOpOONIMH-4 - UINUPUINH-2 -
mnaMmHo) —8H-nupuno {2, 3-d] nupumMmamH-7-0H,
6-aueTus-8-UMKIONEHTHUI-2~ (5-OM3 TMJIaMUHONMUPUONH- 2 ~MUJIAMUHO ) —
8H-nmupuno (2, 3-d] nupuMmuamMH-7-0H,
6—aueTmyn—-2-{5-[6uc- (2-rMIPOKCUITUII) —aMUHO | -INPUIUH—-2 -
MJIaMMHO } -8 -uukJioneHTun-8H-nupnno [ 2, 3-d] nupuMmuaonH-7-0H,
6-aueTmy-2-{5- [6uc- (2-METOKCUBTUJII) ~aMMNHO ] ~NTUPUIONH~2 ~
MIaMmHo } -8-nukinorneHTun-8H-nupuno [ 2, 3-d] nupuMmuanyi-7-0H,
6-auermi-2-[5- (2-aMMHO3 TMJIaMUHO ) ~[IMPUIMH~2 ~UJIAMUHO ] -8 -
uuknoneHTun-8H-nupmupo [2, 3-d] nupuMmuauH-7-0H,
6—-aueTniI-8-UMKIONeHTUI-2~ ( 5-OMMe TUIIaMUHONMPUIUH -2~
unammHo) -8H-nupunpo [ 2, 3-d] nupuMuanH-7-0H,
N-[6- (6-aueTun-8-uukijoneHTui-7-oxkco-7, 8-ourugponupmuno [2, 3-
d] nupMMMIONH-2-UAaMMHO) —npuanH-3-ui] ~-N-MeTuiaaueTamMmmn,
6-aueTun-8-UMKJIONeHTUI-2- [5- (2-MEeTOKCUBTOKCHU ) ~TUPUIONH-2 ~
Mnamzno]—8H—nmpmno[%,3—d]nMpMMMHMH—7—0H,
6-aueTHUI-8-—UUKJIONeHTuN-2- [5- (2-MeTOKCUITOKCHUMETUT) —-
nupuovH-2-unammHo] -8H-nupuno [ 2, 3-d] nupuMmanH-7-0H,
6~-alueTun—-8—-UMKJIIONeHTMI-2- [5- (2- OB THIaMMHO3TOKCHU ) —MUPUINH -
2-unamyHo ] -8H-nupuno (2, 3-d] nupuMmauH-7-0oH,
6-auneTun-8-UMKIONEHTUI-2 - (S—NUPpPOMUIMH- 1 -MINMpuiauH-2-
nnammHo) -8H-nupuno [2, 3-d] nupuMuanH-7-0H,
6—§ueTmn-8—uuxnoneHTmn—Z—(6—meTmn—5—nmnepa3MH—1—mnnmpmnMH—
2-unaMmHo) ~8H-nupuno [2, 3-d] nupuMuanH-7-0H,
6-6poM—-8-LUMKJIIONEHTUII-2~ [ 5- (2-MEeTOKCUSTOKCHU ) ~[TMPUIONH-2~
minammuo ] -8H-nupuno [ 2, 3d] nupuMmuauH-7-0H,
6-6poM—-8-LUUKJIIONEeHTUII-2~ [5- (2-Me TOKCUS3 TUIIaMMUHO ) —[IMPUIONH—2~

unammHo ] -8H-nupuno [ 2, 3-d] nupuMmmuaonH-7-0H,
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2- (5-azeTummH-1-MA-NMUMPpUIONH-2-UITaMUHO) ~6-BpoM-8—
umkJyoneHTun-8H-nupuno [2, 3-d] nupuMuonH-7-0H,

2- (5-asenaH-1-unnupuouH-2-muJIaMMHO ) - 6-6poM- 8 -LUMKJIONEeHTUII-
8H-nupumo [ 2, 3-d] nupumMmanH-7-0H,

N-[6- (6-OpoM-8-uukaoneHTun-7-okco-7, 8—guruaponupuno [2, 3-
d] nupMMMIOMH-2-WUJIaMMHO ) ~[IUPUIOMH-3-MJ1] ~aleTaMum,

6-06poM—8~UMKJIONEHTUI-2 ~ ( 5-peHMIIaMUHONMUPUIMNH -2 -MJIaMMHO ) —-8H-
nupuno (2, 3-d] nupuMmuInH-7-0H, .

6-0poM-B8-umMKJIoneHTMI-2- [ 5~ (4~-pTOopBeH3nNaMmMHO ) —NMUPUIMH-2 -
unammHo] -8H-nmupuno [2, 3~d] nupuMuaomH-7-0H,

N-[6- (6-BpoM-8-uukymoneHTUI-7-0Kco-7, 8~ourugponupuno [2, 3-
d] nMMpuMMIONH-2-UIaMMUHO ) ~[IUPUIONH-3-MJI] ~MeTaHCyIbboHaMu I,

6-6poM-8-LUUKIIONEeHTUN~2~ (5-MeTaHCyJIbQOHUINMPUINH -2 —
unaMmHo) -8H-nmpuno [2, 3-d] nupuMmuaonH-7-0H,

6-6poM—8 -UMKJIONEHTUNI~2~ ( 5 —deHMInMupuanMH-2 -njaaMmHo ) -8H-
nupuno (2, 3-d] nupuMnInH-7-0H,

6-aMMHO-8 -UMKJIONEHTUI-2- [ 5~ (2-MeTOKCUDTOKCH ) ~NMUPUOUH-2~
uinamMmHo ] -8H-nupuno [2, 3-d] nupuMmuaomMH-7-0H,

6-aMMHO-8-UMKJIONEHTUN~2~ [ 5~ (2~MeTOKCUB TUIIAMMHO ) ~NIMPUINH-2 -
ninammuo ] -8H-nupugo (2, 3~-d] nupuMmuamH-7-0H,

6-aMmHoO-2- (5~-aseTuanH-1-UI-NUpUOMH-2 -MJIaMMHO) - 8-
uMkJoneHTus-8H-nupuno [2, 3-d] nupuMmaouH-7-0H,

6-aMmHO-2- (5-asenaH-1-MINMUMpUINH-2-UITaMUHO) — 8 —LIMKIIOIEH T~
8H-nmupuno [2, 3-d] nupuMMOnH~-T7-0H,

N-[6- (6-aMmHO-B-uuKJIONeHTMI-7-0okco~-7, 8—aurnaponmupuno [2, 3-
d] nupuMMaMH-2-MJIaMMHO) —MUPUAMH~-3-1J1] —aueTaMun,

6-aMMHO-8-UMKJIONeHTII-2 - ( 5~bpeHnIaMMHONMPUANH -2 - UJIaMUHO ) —
8H-nmmpuno (2, 3-d] nupuMmIOnH-7-0H,

6—aMMHo—8—uMKnoneﬂmmn—2—[5—(4—®Top6eﬂsmnaMMHo)-nmpnnmn—Z—
unammHo] -8H-nupumgo [2, 3-d] nupuMuanH-7-0H,

N-[6- (6-aMuHO-8-uMKkIONeHTMI~-7-0KCO-7, 8- nuruaponmpuno [2, 3-
d] nuMpMMMAOMH-2-UIaMMHO ) -NUPUIONH-3-1J1] ~-MeTaHCyIbdoHaMMI,

6~aMMHO-8 -LUUKJIIONEHTUN-2~ (5-MeTaHCY s QOHMANUPUINH-2 -
nnamMmHo) ~8H-nupuno [2, 3-d] nupumuanuH-7-0H,

6-aMMHO-8-LUMKIIONEeHTHUN-2 - (5-beHnnnupuauH-2-maaMmuo ) -8H-

nmupuno (2, 3-d] nupuMuouH-7-0H,
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6-aueTna-8-UMKIONEHTUN-2~ [ 5~ (2-METOKCUBTOKCH ) ~IUPUIONH=-2 -
miaaMmHo] -5-MeTui-8H-nupuno [2, 3-d] nupumMmuaomuH-7-0OH,

6-aueTnia-8-UMKIONEeHTUI~2~ [ 5~ (2-MEeTOKCHUD TUIIAMUHO ) ~IMPUIOMNH—
2-unamMmHo ] -5-MeTun-8H-nmpuno [ 2, 3-d] nupuMmuauH-7-0H,

6-aueTnn-2- (5-azeTuauH-1-MINMPUINH-2-UJIaMUHO) —8 -
LUMKJIONIEeHTWUII-5-MeTun-8H-nupnuono [ 2, 3-d] nupuMmmaonH-7-0H,

6-aueTmy-2- (5-azenad-1-MINUPUINH=-2-UIJIAMMHO) — 8- LUKJIONEHTUI—
5-merun-8H-nupuno [2, 3-d] nupumuamuH-7-0H,

N-[6- (6-aueTun-8-UMKIONEHTUI-5~MeTnn-7-okco-7, 8-
ouruoponupuno [ 2, 3-d] nupyMmMIOMH-2~UIaMMHO ) ~MUPUINH=3-1J1] -
aleTaMun,

6-aueTus-8-UMKIONEeHTUI-5-MeTHiI-2- ( 5~DeHNTaMUHONMUPUINH -2 -
_uJjamuHo) -8H-nupuno [2, 3-d] nupuMuauH-7-0H,

6-aueTUn-8-UuMKIONeHTUNA~2- [5- (4-dpTopOEeH3UNaMNHO ) ~IUMPUINH=-2 —
minaMmHo] -5-merun-8H~-nupuno [ 2, 3-d] nupmMmmaons-7-0oH,

N-[6- (6-aueTnn~-8-UMKIONEHTHUI-5-MeTuia-7-okco-"7, 8-
muruaoponupuno [ 2, 3-d] nmpuMmuanH-2~UIIaMMHO ) ~IMPUIONH -3 -J1] —
MeTaHcynbdoHamm,

6-aueTui-8-UMKIONEeHTUN-2- ( 5-MeTaHCYJNbPOHUINUPUIONH~2 ~
unammHo) -5-MetTun-8H-nupuno [ 2, 3-d] nupuMmaonH-7-0H,

6-aueTui-8-UMKIONeHTUII~-5-MeTII-2 - (5-beHnnnupnamuH-2 -
nnammHo) -8H-nupuno (2, 3-d] nupuMmmuanH-7-0H,

6-0eH3UI-8-UMKJIONeHTUN-2~ [ 5~ (2-MEeTOKCUBTOKCH ) ~NMUPUIONH~2 -
nnamMmHo] -~8H-nupuno (2, 3-d] nMpuMMIaOnMH-7~0H,

6~-0eH3MWI-8 -UNKIONEeHTMI-2~ [ 5~ (2-METOKCU3 TUIIAMUHO ) —[TUPUINH-
2-unamymHo] -8H-nmupuno [2, 3-d] nupuMmanH-7-0oH,

2- (5-azeTnaMH~1-UINMPUINH=-2 -UJIAMUHO ) —6—-BeH3uI-8-
umknoneHTun-8H-nupuno [2, 3-d] nupuMmnouH-7-0H,

2- (5-azenaH-1-UNnNMuUpuUIOMH-2-UJIAMMHO) - 6-6eH3UI-8 - UMKIIONEeH T~
8H-nupuno [2, 3-d] nupuMmaonH-T7-0H,

N-[6- (6-6eHnsun-8-umkaoneHTun-7~okco-7, 8-ourunponmpuao [2, 3-
d] nMpuMmMIOMH-2-MUJIaMMHO) ~TMPUAOVH-3-MJ1] —aueTaMm,

6-6eH3UIT- 8- UMKJIONeHTUI~ 2~ ( 5-beHMIaMMHONMUPUONH -2 ~MITAMUHO ) —
8H-nupuno [2, 3-d] nupuMmouH-7-0H,

6-6eH3mn-8-umkaoneHTmI-2~- [5- (4-dTopBeH3UNaMUHO ) ~-MUPUINH—2 -

nnamuHo ] -8H-nupuno (2, 3~-d] nupmuMmanH-7-0oH,
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N-[6- (6—-6eH3MI-8-unkiIoneHTnn—~7-okco-7, 8-ourunponupmuno [2, 3-
d] nMPpUMMUIOVH~-2 -MJIaMUHO ) ~IMPUINH-3-UJ] ~MeTaHCyIbboHaMu I,

6-6eH3MN-8-UMKIJIONEeHTNUI-2 - ( 5-MeTaHCYNbPOHMANMUPUIONH=- 2~
minammHo) -8H-nupuno [2, 3-d] nupuMmaouH-7-0H,

6—6eu3mn—8—uMKnoneHTmn—2—(S—QenmnnmpmnMH—Z—MHaMMHo)—8H—
nupuno (2, 3-d] nupuMuIauH-7-0H,

8 -UMKJIONEHTUN-6-IMIPOKCUMETUN -2~ [5- (2-METOKCUBTOKCHU) —
NUMPUIMH-2-uyammHo ] -8H-nmpuno [ 2, 3-d] nupummanH-7-0H,

8—umxnoneHTmn-6—runpoxcmmeTmn-2—[5—(2-MeT0KCM3TmnaMMHo)—
nMpuaouH-2-munammHo] -8H-nupuno [2, 3-d] nupuMmuaonH-7-0H,

2- (5-azeTuaMH-1-MINMpUINH-2-MUJIaMUHO) ~8 ~LMKJIONEHTUJI- 6—
ruapokcuMeTmn-8H-nupuno [2, 3-d] nupmMuaonH-7-0H,

2~ (5-aszenan-1-manupuaonH-2-UJIaMMHO) — 8 - LIMKJIONEHTUII- 6 -
ruopokcuMeTun-8H-nupuno [ 2, 3-d] nupuMuaonH-T7-0H,

N-[6- (8-UMKIONEHTUI- 6~ TUIPOKCUMETHUII- 7-0KCO-7, 8-
ourunponupuno [2, 3-d] nMpuMuOnH-2-UAaMUHO ) ~IMPUIOMH=-3 -1 ] —
aleTamMmun,

8 -UMKJIONEHTUII- 6~ TUMIOPOKCUME TUII-2~ ( 5~ beHMITaMUHOIUPUINH-2 ~
mnammHo) -8H-nupuno [2, 3-d] nupuMmonH-7-0H,

8-uMkaoneHTUIN~-2- [5- (4-dpTopBEeH3MITIaMMHO ) —IMPUIONH -2 ~UJIaMUHO | ~
6-ruapokcume Tui-8H-nupnno [2, 3-d] nupuMnonH-7-0H,

N-[6- (8-uMKIONEHTUJI-6-ITUIPOKCUME T~ 7 -OKCO-7, 8-
onrugponupuno [2, 3-d] nupuMrUIOMH~-2 ~UJIAMUHO ) ~IUPUINMH—3-1J1] —
MeTaHCyJbboHaMm,

8 —UMKJIONEHTUII- 6~ IMIPOKCHUMETUII~2 - (5~MeTaHCyYIb QOHMINMMPUONH—
2-unammHo) -8H-nupuno [2, 3-d] nupuMmamMH-7-0H,

8 —UMKJIONIEH TN - 6 —~TUOPOKCUME TUNI -2~ ( S—deHMInupuaMH—2 -
nnammiao) -8H-nupuno [2, 3-d] nMpuMMIONH-7-0H,

8 -LUMKJIONEHTUN-6-3TUn~-2-[5- (2-METOKCUSTOKCH ) ~NMUPUIONH-2 -
unammHol -8H-nupuno (2, 3-d] nupumMmanH-7-0H,

8 -UMKJIONEeHTUJI-6—3TIN-2~ [ 5- (2-MEeTOKCUB TUIIAMMHO ) ~TUPUIUH-2 -
ninammHo] -8H-nupuno (2, 3-d] nupuMmmans~-7-0oH,

2-(5-aseTManMH- 1 -MaNuMpMIOMH-2-MJIaMUHO) -8~ LUKJIIONEHTUI— 6 -3 TUII—
8H-nmpuno[2, 3-d] nupmMmuouH-7-0H,

2- (5-azenaH-1-uanupuarH-2-MJIaMMHO ) -8 -~ UMKJIONEeHTUI- 6 -3 TUJI—

8H-nupuno [2, 3-d] nupuMmuaonH-7-0H,
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N-[6- (8-umknoneHTun-6-stun-7-okco-7, 8-ournoponupuno [2, 3-
d] nMpMMMIMH-2-MUJIaMUHO) ~NMUPUIONH-3-UN] —aueTamMm,

8 —UMKJIONEeHTMII~- 6-3Tuin-2- (5-deHnnaMMHONMPUIONH-2 -UJIaMUHO ) —8H-
nupuno [2, 3-d] nupuMuanH-7-0H,

8 -UMKJIONEeHTUI-6~-3T1i~2- [ 5~ (4-dTOopBeH3UIaMNHO ) ~[TUPUIOINH=-2 -
unamMmHo] -8H-nupuzno (2, 3-d] nupuMMIOMH-7-0OH,

N-[6- (8-umkyoneHTMn-6-3TMI~7~-0KCO-7, 8—ourugponupmuuo [2, 3-
d] nMMpMMMUIMH-2-MJIaMUHO ) ~NIMPUIONH-3-MJI] ~MeTaHCynbLboHaMu,

8 -UMKJIONEHTUN-6-3TUi~-2- (5-MeTaHCyIbbOHUINUPHUIONH-2 -
unammHo) -8H-nupuno [ 2, 3-d] nupuMmnauu-7-0H,

8 -LUMKJIONEHTUII-6-3TUI—-2~ ( S—beHMNINIUPUIONH-2 -MJIaMMHO ) —8H-
nupuno [2,3-d] nupuMnouH-7-0H,

6-6poM-8-uuKkgaoneHTUNI-2- [ 5- (nunepas3uH-1-kapOOHUIT) ~NMUPUIONH-
2-mynaMmHo)] -8H-nupuno [2, 3-d] nupummuamu-7-0H,

6-6pomMm-8-uuknoneHTma-2- [5- (3, S~ouMmeTunnunepasmuu-1-
KapOOHWJ) ~IMPUIMH-2-MjlaMuHo ] -8H-nupuno [2, 3-d] nupummuaomuH-7-0H,

2-[5- (3-aMmMHONMPPOMUINH-1-KAPOOHUI ) ~MUPUIANH -2 ~UJIAMUHO ] —6—
6poM-8-umuknoneHTun-8H-nupuno [2, 3-d] nupuMuaonH-7-0H,

6-6pom-8-uuknoneHTUN~2- [ 5- (MopdoMH-4 -KapOOHMIT) ~TUPUONH-2
nnammHo] -8H-nupuno [2, 3-d] nupuMmuouH~-7-0H,

6-0poM-8-LUMUKIIONEeHTUI-5-MeTHUI~2~ [ 5- (NunepazuH-1-kapOoHMI) -
NUpUMIOVH-2-uinamMmmHo ] -8H-nupuno (2, 3-d] nupuMmmaonH-7-0H,

6-06poM-8-uukyoneHTUN~2—~[5- (3, S-auMeTunnunepazmH-1-
KapOOHMUIT) ~NUPUIMH~-2~UJIaMMHO ] -5-MeTui-8H-nupuno [2, 3-d] nMpuMuIOnH-
7-0H,

2-[5- (3-ammHonupponuauH—-1-KapOOHUI) ~IMPUIOVH -2 -UJIaMUHO ] —6-
SpoM-8-umknoneHTus-5-mMernn-8H-nupuno [2, 3-d] nupuMmouH-7-0H,

6-6poM-8-LUMKJIONeHTNUs~5-MeTuii-2~- [ 5~ (MopbonmH-4 -kapBoHm) -
nupuaonH-2-unammHo] -8H-nupuno [2, 3-d] nupuMmuamH-7~-0H,

6-aueTus-8-UMKJIONEeHTUI-5-MeTun-2- [ 5~ (nunepasuu-1-
KapOOHMN) —NMUPUINH-2-uyaMmHo] ~8H~-nupuno [ 2, 3-d] nupuMuamuH-7-0H,

6-aueTmn—8—umxnoneHTmn—2—[5—(3,5—nMMéTmnnmnepa3MH—l—
KapOOHMIT) ~NMUPUINH-2-UJIaMMHO ] ~5~-MeTun-8H-nupuno [2, 3-d] nMpuMMIONH-
7-0H,

6-aueTmn-2- [ 5~ (3-ammHonuppoMavH-1-KapOOHUI) ~MTUPUIONH-2 -

UIaMMHO ] -8 -umkyoneHTui~5-merun-8H-rmpuno [ 2, 3-d] nupuMmuaomH-7-0H,
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6—-aueTuin—-8-UUKIONEeHTUI-5-MeTun—-2- [ 5- (Mopdponmu-4-kapOoHUs) -
MMpuIVH-2-ujamMmHo ] -8H-nupuno [ 2, 3-d] nupuMuaomuH-7-0H,

8 -UMKJIONEHTUN-6-3TuN~2- [ 5- (nunepa3uH-1-kapO&8OHMI) ~NMUPUIONH~
2-unammHo] -8H-nupuno [2, 3-d] nupuMuaouH-7-0OH,

8-umukgoneHTm-2-[5- (3, 5-ouMeTunnunepasmnH-1-kKapOOHNII) -
NMUPUIONH-2-nijaMuHO ] —6-3Tun-8H-nupuno (2, 3-d] nupmuMmnomH-7-0H,

2-[5- (3-aMmMHONUPPOIMAMH-1-KapOOHWII) ~[TMPUONH-2 - MIaMUHO ] -8~
LUMKJIONEHTUJ- 6~-3Tui-8H-nupuno [2, 3-d] nupuMmaouH-7-0H,

8-umkgoneHTUIN~-6-3TMUIN-2- [ 5- (MOpdonmH-4~-kapBOHUIT) ~TMPUIONH~2 ~
nnammHo ] -8H-nupuno [2, 3-d] nupuMmuanH-7~0H,

6-6poM-8-uukyoneHTM-2~ [ 5~ (nunepasmuH-1-cynbboHWIT) ~IMPUIAMH—
2-unammHo] -8H-nupuno (2, 3-d] nupuMmuaonH-7-0H,

6-6poM—8-uukyoneHTun-2- [ 5- (MopdponmuH-4-cynbPoHUN) ~MUPUIOMUH-
2-nnammHo] -8H-nmpuno [2, 3-d] nupuMmuaomnH-7-0H,

2-[5- (3-amuHONMPpPOMUINH—-1-CynbOHUI ) ~-NUPUINH-2 -UJIAMUHO ] - 6—
BpoMm-8-umuknoneHrun-8H-nupnuno [2, 3-d] nupuMuaonH-7-0H,

6-6poM-8-uukyoneHTua-2- [5- (3, S-oumMeTun~nunepasmH-1-
cynbboHMI) ~nupuIaMH-2-unamutHo] ~8H~-nupuno [2, 3-d] nupyMuaOnH-7-0H,

6-6poM-8-UnKIONeHTuI~5-MeTnn-2- [ 5- (munepasmH-1-cynsbouun) -
nMpuiInH-2-unammHo ] -8H-nupuno [2, 3-d] nupuMmnInH-7-0H,

6-6poM-8-uurJIonNneHTuN-5-MmeTui-2- [ 5- (MopbonmH-4-cynbdoHun) ~
NMpUIMH-2-ujaamMmmHo ] ~8H-nupuno [ 2, 3-d] nupuMmuanH-7-0H,

2-[5- (3-aMuHONMPpPOAMIAMH—-1-CynbdoOHUN) ~NMPUIONH-2 -UJIAMUHO | ~6—
BpoM-8-uukaoneHTun-5-Merun-8H-nupnno [ 2, 3-d] nupuMmuaonH-7-0H,

6-6poM—-8-unkJoneHTus-2- [5- (3, S5-oumMeTnnnunepasmH-1-
cynbboHMN) ~MupMIOuH-2-unammHo ] -5-merun-8H-nupuno (2, 3-
d] nupuMuanH-7-0H,

8-uMkIONeHTUN-6-3TUN-2- [ 5- (nunepasmH-1-CcynbdOHMI) ~NIMPUONH~
2-uynammuo] -8H-nupuno [ 2, 3-d] nupuMmamH-7-0H,

8 -UMKIIONEeHTUN-6-3TUNI-2- [ 5~ (MopdonMH-4~CybOOHMI) ~NUPUIONH—
2-mnammHo] -8H-nupunno [2, 3-d] nupumMmuanyH-T7-0H,

2-[5- (3-amMmHonmMppoanauH-1-cynbPoHnI) —IIUMPUINH-2 ~MUJIaMUHO ] -8 -
UUKJIONEHTUI-6-3Tmi-8H-nupuno [ 2, 3-d] nupuMmamH~7~0H,

8-uuknoneHTun-2-[5- (3, S-ouMmeTunnunepasuH-1-cyabdoHun) -
NUPUAONH=-2-MJIaMUMHO ] =6-3Tun-8H-nupuno [2, 3-d ] nupuMmnanu-7-0H,

6-aueTun-8-uMKIIONeHTUI-5-MeTun-2- [ 5- (nunepasmu-1-
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CyJibQOHMIT) —~TMPUIMH-2-uJslaMmHo ] -8H-nupuno [ 2, 3-d] nupuMuaomnH-T7-0H,
6-aueTniI-8 -UUKJIIONEeHTMI-5-MeTHun-2- [ 5- (MopdponmH-4-
CyNbGOHMIT) ~NMUPUIMH-2-1JaMmHo ] -8H-nupuno [ 2, 3-d] nupuMmaouH-7-0H,
6-aueTuy-2- [ 5- (3-ammHONMpPpoONMMIMH-1~-CynbGOHMN) ~NMpUIOUH=-2 -
UiaMmHO ] -8 -uukiaoneHTmuI-5-mMeTun-8H-nupuno [ 2, 3-d] nupummanH-7-0H,
6-aueTmi-8-uukaoneHTun-2- [5- (3, S5S-guMerunnunepasmuH-1-
CyJibQOHMI) ~NMMPUIUH-2-UJlaMMHO ] -5-MeTun-8H-nupuno [2, 3-
d] nupuMuonH-7-0H, U
6-aueTun-8-umukjIoneHTMI~-5-MeTnn~-2-([1, 6] HadTupuIMH-2-
unammHo) -8H-nupuano [ 2, 3-d] nupuMmuInMH-7-0H,
6-aueTuy-8-umknaoneHTUn-2-[5- (1, 1-omokco-116- TuoMopdosmH-
4-un) -mupuamnH-2-unammHo ] -S-mermn-8H-nupuno (2, 3-d] nupuMmuomH-7-
OH,
8 -LMKJIONEHTUJI~- 6 - ITUOPOKCUMETUII-5~-MeTu -2~ ( 5-nunepasuH-1-uin-
nuMpuanH-2-unammHo) —8H-nupuno [2, 3-d] nupumMmanH-7-0H,
6-aueTmii-2- (3-xyop-5-nunepasmHi-1-mia-nupuiaonH-2-mujlaMmHO ) -8-
LUVKJIONEeHTUJI-S-MeTun-8H-nupuno [ 2, 3-d] nupuMmuanH-7-oH,
4-[6-auneTnn-5-MeTun-7-okco~-2- (MMpMIMH-2-usaaMmHo) - 7H-
nupnmo (2, 3-d] nupuMnInH=-8-mi] ~UMKIOTeKCaHkapOOHOBaA KMCJOTa,
4-[6-aueTmn-2- (5~nuMe TUIIAMUHO - TIMPUIANH=- 2 - UJIaMMHO ) —5~Me THI-
7-okco-7H-nupuno [2, 3-d] mupuMmnamrH-8-ui] -UMKIOTeKCaHKap&OHOBAa s
KMCJIOTa,
6-OpoM-8-uMKJIOoNeHTHUI-5-MeTun—-2- [ 5~ (nunepasuH-1-cynbboHuni) -
NUPUMINMH-2-unammHo ] -8H-nupuno [ 2, 3-d] nupuMmuamu~7-0H,
6- (8-uuxIOnNneHTMI-6-3TMI~-7~-0KCco-7, 8~ourunponupuno[2, 3-
d] IMPpUMUIOMH-2 ~UJIaMMHO ) —3~TMnepasmH~1 -1~ IMpuianH-2-kapSoHoBas
KMcCJoTa,
2- (6-aueTun-5-nunepasuH-1-Ua-MUMpUIONH-2-UjlaMMHO) —8 -
UMKJIONeHTun-6-stun-8H-nupuno [2, 3-d] nupmMmmaouH-7-0H,
3-{2-[6- (8-unMKIONEeHTUN-6-3TMUJI-7-0KCO-7, 8~ OUTUAPO-
nupuno [2, 3-d] nupuMmIaOnH—-2 -UIaMMHO ) ~MMUPUIMH- 3-UJIOKCU ] ~3TOKCH } -
NpOMMoOHOBasA KUCJOTA,
[6- (8-umknonenTun—-6-sTui~7-okco-7, 8-ourunponupuno [ 2, 3-
d]nmpmmmnma—2-mnammao)4nmpmnma—3—mnoxcm]—chyCHaﬂ KMUcnoTa,
8-unkaoneHTMN-2- (5-{2-[2- (5-MeTMNNMPUINH-2-UJ) ~B3TOKCHK] —

®TOKCH } -IMPUIOMH-2-MJaMMHo) -8H-nupuno [ 2, 3~d] nupuMuamH-T7-0OH,
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2-[5- (3-6eH30JCYyJIbPOHMIIIIPONOKCHU ) ~IMPUOMUH~2 - UJIAMUHO ] -8 -
umkJjoneHTmsn-8H-nupuno [2, 3-d] nupuMuaOnH-7-0OH,

8-UMKJIONEeHTMI-6-3TMI~-2~-{5-[2- (2-MEeTOKCHMDTOKCHU) ~3TOKCH] —
nMpuIaOMH-2-uiaMmHo } -8H-nupuno [ 2, 3-d] nupuMmaOmnH-7-0H,

8-umuksioneHTun-2- (5-{ [3- (3, S—ouMeTunnunepasmH-1-mmu) -
Nponui] ~MeTUJIaMMUHO } ~IIMPUIOUH~2 -UJlaMUHO) ~8H-nupnuno [2, 3-
d] nupmuMuanH-7-0H,

8-umkyoneHTUn-2-{5-[ (3-uMmumason-1-uanponuni) ~-Me TUJIaMUHO | —
OMpUIMH-2-uaaMmHo } -8H-nupuao [ 2, 3-d] nuprMuaomH-7-0H,

6—aueTuyi-5-mMeTnn-2- (5-MeTUNNUPUIOVH-2~MUJIaMMHO ) — 8 —-NTUNEepUOMH-
4-un-8H-nupuno [2, 3-d] nupuMmuaonH-7-0H,

6—auemmn—2-[5—(3,4-nmrmnpoxcﬁnmpponmnMH-l—mn)—nmpmnMH—Z—
unammHo) -8-MeTokcumerui-5-merun-8H-nupmuno [ 2, 3-d] nupyMmuanMH-7-0OH.

8. CoemmHeHue no n. 1, BuHOpaHHOE M3 I'PYMNNH, BKJIOYAKMWEN:

8-UMKJIONEHTUN -2~ (MUMPUIONH-2~njlaMmuHoO ) -8H-nmupuno (2, 3-
d] nupuMmuouH-7-0OH,

TUOpoOXJyopun 6-6poM—-8-UukIoneHTMI-2- (5-nunepasuu-1-ui-
NUpUMOMH-2-mjaMmHo) ~8H-nupungo [2, 3-d]nupummanuH-7-0oHa,

TUOPOXJIOPUI 8 -LUMKJIIONEHTUN-6-3Tui~-2- (5-nunepasmud-1-mi-
NUPUIOMH-2-muaamMmHo ) —8H-nupuno [ 2, 3-d] nupummanH-7-oHa,

3TUJIOBHM 30up 8-LMKIONEeHTUJN-7-0oKkco-2- (5-nunepasmH—-1-ui-
NMPUIOMH-2-naamMmHo) -7, 8-ournnponupuno [ 2, 3-d] nMpuMuIOuH-6-
KapOOHOBOM KMCJIOTH, I'MIOPOXJIOpUA,

TURPOXJIOPUI 6-aMMHO-8-UMKJIIONEeHTUN~2~- (S-nunepasmH—1-ui-
NMMpUMAONH=-2-unamMmHo) —-8H-nupuno [2, 3-d] nupuMuanu-7-oHa,

TMnpoxjopmun 6-6pom-8-uukiaoneHTun-2-[5-( (R)-1-metu-1-
NUPPONMIONH-2 ~WJT) ~MIMPUIMH-2-ujlaMmHo] ~8H-nmpuno [ 2, 3~d] nupuMuOuH-
7-oHa,

©6-6poM~-8 -UMKJIOTEKCUII- 2~ (MUPUIMH-2-MUJI-aMUHO ) —8H-nupuno [2, 3-
d]} nupuMmmauH-7-0H, ‘

6-6poM-8-UMKIIONeHTUII-2~-MeTun-8H~-nupuno [ 2, 3-d] nupuMuanH-7-
OH,

6-6poM-8-LUMKJIONeHTWI-5-MeTui~-2 - (5-nunepasmH-1-ul-rnmMpuomH-
2-unnammHo) -8H-nupuno [2, 3-d] nupumuamH-7-0H,

TMOPOXJIOPUA 8-UMKJIONEeHTUN-6~-dTop-2- (S-nunepasuH-1-un-

NVpUIOMH-2-ujilaMmHo) -8H-nupuno [2, 3-d] nupuMmmuaouH-T7-oHa,
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TUOPOXJIOPME 8-UUKJIONEHTUJ-6-MeTui-2- (5-nunepasmu—-1-ui-
nupuaouH-2-unammHo) -8H-nupuno [ 2, 3-d) nupmMmmuaonu-7-oHa,

TUIOPOXRJIOPUI 8-LMKIIONEHTUN-6-U306yTOKCU~-2~ (5-nunepas3vH-1-
UI-NMUPUMIOMH-2-uiaMuHo ) —8H-nupuno [ 2, 3-d ]} nupuMnaonu—-7-oHa,

TMIOpoxyiopul 6-6eH3Ui-8-UMKIoNeHTMmI-2~ (5-nunepasmH-1-
UNNMUpuIOMH-2-unamuHo) —-8H-nupuno [ 2, 3-d] nupuMmuIonH~7-0Ha,

TUOPOXJIOPUI 8-LMKIIONEHTUII-6-TMIPOKCUMEeTMII-2~ ( 5~nunepasmH-
1-nn-nupmaonH-2-unaMmHo) -8H-nupuno [ 2, 3-d] nupuMmmaomuH-7-oHa,

3TUINIOBEM 29up 2-[5- (4-TpeT-ByTOoKCUKAPOOHUINUIIEPA3UH—1-WJT) ~
OUPUAOVNH-2~-NITaMMHO | -8 —LMKJIIONeHTuII-5-MeTun-7-okco~-7, 8-
miruaponupuno (2, 3-d] nupuMmIOMH-6-KapBOHOBOM KUCJOTH,

6-aueTun-8-UMKJIONEeHTUII-2~ ( S—nunepasvi-1-ul-nupruanH-2 -
nnammHo) ~8H-nupuno [2, 3-d] nupuMmanH-7-0H,

6-aueTnn-8-uuKIONeHTUI-5-MeTun-2- (5-nunepazuu-1-mn-
NUpMAONH-2-uaaMmHo) -8H-nupuno (2, 3-d] nupuMmianH-7-0oH,

6—-BpoM~-8-LUMKJIONEHTUJI-5-MeTUII~-2 - (MUPUIONH~2 ~UJIaMUHO ) —8H-
nmpunoo [2, 3-d] nUMpUMMIOUMH~T7~0H U

6-BpoM—-8-UMKIIONEHTUII-2 - (MIUMPUIONH-2-UJIaMUHO ) —8H-nupuno [2, 3-
d] nupuMmayH-7-0H.

9. 6-AueTun-8-UMKIIONEHTWII-5-MeTUNI-2- (5-nunepasmuu-1-
WINMPUIANH-2-uiaMmuHo ) -8H-nupuno [2, 3-d] nMpuMuOnMH-7-0H.

10. Cnoco6 mneueHMsa paccTpPOMCTBA MM COCTOSHMSA, BESBAHHOIO
aHOMAaJIbHOM KJIETOYHOM mnposudepaument y MIeKonuramomero, BKJKOYad
JyeJIOBEKA, BKJTIOY AOWMA BBeIeHune YyKas3aHHOMY MJIEKOINUTaILEMY
KoOJIMYeCcTBa COeOMHEeHMs 1o n. 1, sddekTHMBHOIO OJ4 JIeUeHUA TaKoTo
COCTOSHUS MM pPacCTPOMCTEA.

11. Cnoco6 no n. 10, rme nomnexamee JeYeHMIO PacCCTPONCTBO
UM  cocToAHMe BeHOpaHO M3 IPYNNH, BKJIOUYawmeiX npoJmbepaumo
TJIaOKMX MBIl COCYHOB, CBS3aHHY® C aTepoCKJIepO30M, CTEHO30M U
PEeCTEeHO30M COCYHOOB TIOCJIe XUPYPI'MYECKOI'O  BMelaTelIbCTBa M
SHIOMETPHO30M.

12. Cnoco6 neueHMs pacCTpOMCTBa MM COCTOSHMA, BBEISBAHHOTO
nHpexumen, BKJOYAA BUPYCHHE HUHOekuum, Takume Kak JIHK BUPYCH,
Hanpumep, repnec, u PHK Bupycn, Hanpumep, BNY, u 1pubkoBLe
mHbexkuun, y MIEKONMUTAKUWETO, BKJIOYasaA  4YeJIOBEeKa, B KJTIOY A0yt

BBeleHe YyKa3aHHOMy MIeKOoIMTawleMy KoJIMuecCcTBa COeIUuMHeHMA I[10 II.
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1, >dPekTUBHOrO HOJA JIeUeHMSA TAKOI'O COCTOSHMSA MJIM pacCTpoicTBa.
13. Cnoco6 gneudyeHUsA pPacCTPOMCTB, BHOPaHHHX W3 TPYIIH,
CoCToOAlle M3 ayTOMMMYHHHX 3a6osieBaHul, BHOPaHHEIX W3 TPYIIIH,
BKJOYAKIEN rncopmas, BOCMaJleHus, Takue KaK pPeBMaTOMIOHEN apTpPUT,
BoJlyaHkKa, nuaber tuna 1, nuaderuueckas HedpponaTus, paccCesSHHHMN

CKJIEpo3 u I‘J'IOMGpYJ'IOHGQpMT, OTTOPXKEeHMEe TpaHCIUIaHTaTa OpI'aHOB,

BKJIIOUA S 3aboyleBaHue “Xo3AamMH MIpOTUB TpaHcaHrara”’, y
MIIeKONUTaKLero, BKJIOYAA yeJlOBEeKa, BKJIIOY AOIMNI BBeIOeHue
YyKa3aHHOMY MJIeKONMTAaKIeMy KOJMuecTBa CoeIMHeHusa o n. 1,

50bbeKTUBHOIO OJ8 JIeUEeHUS TaKoI'0 COCTOSHUA MM pacCTpOUCTBA.

14. Cnoco® neuyeHUS HeMpomereHepaTMBHHEIX 3aboJieBaHMM, TaKUX
Kak OoJsie3Hb AnbuTelMepd, Y MIeKonuraoumero, BKIoYas u4eJIOBEeKa,
BKJIIOY A IOIWMN BBEeOEeHMUE YyKasaHHOMY  MJIeKONMUTanueMy KOJIMUeCTBa
coemMHeHMsa no n. 1, 30beXTMBHOIO InOJ8 JIeUEHMA TaKOT'O COCTOSHUA
WM paccCTpoNCTEA.

15. Cnoco6 no n. 10, rme aHoMajbHas KJeTOYHas NnpoJmbepaumns
npeacrasaserT coboi pak, BHOPaHHHI M3 I'PYIs, BKJIOYaoIeN pak
MOJIOYHOM XeJiesH, ANYHUKOB, ek MaTKH, AUYHUKOB,
npencTaTesibHOM XeJle3H, AWYeK, NuueBona, XeJyynka, KOXHu, JeIkKux,
KOCTH, oOOOOYHOM  KMUIIKH, IOOXEJIYQOUHON  XeJie3H, WMTOBUIOHOMN
XeJjiesH, XEJIUHHX  NPOTOKOR, ByKKaJbHOM  MOJIOCTM MU TJIOTKU
(opanbHBl1), TyOH, A3HKA, POTOBOM MOJOCTM, IJIOTKM, TOHKOTOQ
KMIIeYHMKA, [PAMOM-TOJICTOM KHUMIIKM, TOJICTOTO KMIIEYHMKAE, IpAMON

KMIIKM, MO3Ta M UEHTPaJIbHOM HEepPBHOM cCucTeMmu, ramobiacToMmy,

HeMpobnacToMy, KepaToakKaHTOMY, 3NUIEPMOUOHYIO KapLUMHOMY ,
KPYIHOKJIIE TOUHYIO KapLUUHOMY, aleHOKAapLUVHOMY, ageHoMYy,
bonnukynapHy© KapUMHOMY, HennbbepeHUUMPOBAHHYO KapUUHOMY,

NanuMyIipHy®© KapLUMHOMY, CEMMHOMY, MeJIaHOMYy, CapKoMy, KapUMHOMY
MOUEBOI'O My3hPs, KapUMHOMY I€4Y4eHM, KapUMHOMY I[OYeK, MMEeJIOMOHLIE
paccTponucTea, auMpongHEE paccrpoiicTBa, 6onesHb XonoxkuHa,

fasaJIbHO-KJIETOUYHLIM pak U JIeMKO3.



