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[aHnn BuHaxig cTocyeTbcs cronyku 3aranbHoi dopmynu (II) abo ii coni, a Takox wWNsxis
3acToCyBaHb B MeAULMHI, B SIKi iT 3anyyeHo,
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Al BMBpaHuK i3 rpynu, wo cknagaetbca 3 N Ta C-R%
A BMBpaHuK i3 rpynu, wo cknagaetbca 3 N Ta C-R?
A3 BMBpaHun i3 rpynu, wo cknagaetsca 3 N Ta C-R®
A*i A% i A® HezanexHo BMOpaHi 3 rpynu, wo cknagaetbca 3 N Ta C-R%:
R' BUGpaHwii i3 rpynu, WO cknagaeTbest 3 BoaHo, (Ci-Cs)ankiny, ranoreny, (C,-Cz)ankokeu Ta (Cq-
Cs)ranoreHarnkiny;
R® BUGpaHUit i3 rpynu, LLO CKNaAaeTbCs 3 BOAHIO, ranioreHy Ta (C1-Cy)ankiny;
R® BMOpaHui i3 rpynu, Wwo cknagaeTbcst 3 BoAHw, (Ci-Cs)ankiny, NR‘R®, (Cl-Cg)aﬂKiﬂ-NR4R5 Ta
uiaHo, ge R* ta R® HesanexHo BMOpaHi 3 rpynu, Wo cknagaeTbes 3 BogHto, (Cz-Cs)umknoarnkiny, (Cs-
Cs)retepoumknoankiny ta (C;-Cz)ankiny, abo R* Ta R® pasom 3 aToMOM a30Ty, A0 SIKOTO BOHU
npueaHaHi, YyTBOPIOWTb 5-7-4NeHHe reTepouunkniyHe Kinble, sike HeODOB'A3KOBO MICTUTbL Ha 4o4aToK
[0 BKa3aHoro BuLle atoMa a3oTy AOAaTKOBY reTepoaTtoMHy rpyny, BMopaHy 3 rpynu, Lo CKragaeTbes
30T1aNR® e R° BUOpaHWK i3 rpynu, O CKNagaeTbCs 3 BOAHIO, METUIy, auetuny Ta opminy;
Y BuGpaHun i3 rpynu, o cknagaetbcs 3 0 1a S;
R® BubpaHun i3 rpynn, wo cknagaetbca 3 (Ci-Cylankiny, (Cs-Cs)umknoankiny Ta (Cs-
Cs)retepoumknoarnkiny; i
R’ BMBpaHuii i3 rpynu, Wo cknagaetbcsa 3 BogHo, (Cq-Cs)ankiny ta (C1-Cs)ankokey;
npv LbOMY MEBHi KOHKPETHi CrOSTyKM BUKIOYEHi 3rifHO 3 YMOBOIO,
Ta cnocobiB ogepKaHHS TaKuMX CMOJyK.
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IHriGiTopn Kv1.3 Ta ix 3acTocyBaHHS B MeAULMHI

HaHnii BuHaxia cTocyeTbes iHribiTOpiB noTeHuian-3anexHoro kaniesoro kavany Kv1.3 Ta ix
3acTOCyBaHHS B NiKyBaHHI CTaHiB, 3a AkMX akTUBHICTb Kv1.3 cnpusie xBopobnnmBoMy CTaHy, 30Kpema
TUX CTaHIB, LLIO ONOCepeaKOBaHi akTMBOBaHUMU e(hekTopHUMU T-KniTMHaMn nam'aTi.

lMepeoymoBu BUHaxoay

MoTeHuian-3anexHi kaniesi kaHanyn 3abe3nevyoTb OCHOBHY IOHHY MPOBIAHICTb, Ky AETEKTYIOTb SK
y 30ymXKyBaHMX, TaK i B He30ymKyBaHWX KIiTMHAX, Ta BUKOHYIOTb BaXXMBi (PYHKUil B KIITUHHUX
npouecax, TakMx SK perynsuisi ioHHoT piBHOBarn, MeMOpaHHOro MoTeHLiany, cekpewii Ta 34aTHOCTI
knituH go 306ympkeHHsa (Lan et al,, Cancer Biol. Ther. 2005, 4, 1342). Taki sBuWa MOXYTb
onocepenkoByBatu abo 3anyckaTu MeBHi CUrHamnbHi  kackagu, WO 3YMOBIOKTb  LUMPOKY
Pi3HOMaHITHICTb KNITUHHUX NPOLIECIB.

[Ona neBHUX KNITUH iIMYHHOI CUCTEMMW, Hanpuknag, € HeoOXigHOKW CKnagHa B3aeEMOZis Pi3HUX
iOHHUX KaHaniB Ang nepeTBOPEHHA XBOPOOOTBOPHOrO CurHany Ha BignoBigHy fito, Taky $K
nponicgepauis Ta/abo cekpeuis UuTOKIHIB. 30kpema, B T- Ta B-nimdountax gaHun tvn aktueauii
3anyckae KanbLuieBnin curHan B KniTWHI, SKMin Mae NigTpuMmyBaTUCS NPOTAroM TpMBanoro nepiogy vacy
Ans 3abe3neyveHHsl TpaHCKPUNUINHOT akTUBHOCTI Ta, BignNoBigHO, 3aBepLUEHHS NporpamMu akTueadii. B
T-kniTMHax akTuBauia 3a gonomorot T-kniTnHHoro peuentopa (TCR) 3anyckae curHanbHU Kackag,
WO npuMBOAUTL Yy pes3ynbTaTi [0 BMBINbHEHHA KamnbUilo 3 eHOOoNnasMaTUYHOro peTuKynymy B
umuTo3onb. Moro BusinbHeHHs 3anyckae Biakputtas CRAC (kaHany, sikuii akTUBYETbCS BUBINbHEHHAM
Ca2+), CTBOPHOIOYM MOXITMBICTb ANSA BENUKOro NPUNIMBY KanbLito B KNiTUHY. [Nga nigTpuMaHHsA Takoro
NPUNNUBY KarnbLilo NPOTArOM TpMBarnoro nepiogy 4acy, Lo HeobxigHo Ans edeKTUBHOI T-KMiTUHHOI
iIMyHHOT peakLii Ha KMiTMHHOMY piBHi, kanin mae 6yTn BMBINbHEHO 3 umTo3onto. [na gaHoi metn T-
KNITUHW HagineHi ggoma kaniesummn kaHanamu: KCa3.1(IK-1), akui € kanbuin-3anexHuM i, BignosigHo,
BiOKPMBAETbCA Y pasi NiABULLEHHS KOHLUeEeHTpauii kanbuito B uutosoni, Ta Kv1.3, akun € noteHuian-
3anexHuM i BiOKPMBaETbCA BHACMAOK Aenonspusadii MemOpaHHOro noTeHuiany, CNpUYUHEHOT
npunnMBoM Kanbuito. O6muaBa BOHM AitoTb CMiNbHO AN BUBEAEHHS Kanito, 3abesneyytoum B TOM camui
Yac gopaTtkoBui npunnue kanbuito Yepe3 CRAC B knituHy. Taka B3aemogis CRAC, IK-1 ta Kv1.3 €
NPUHUMMOBO BaXNMBOK Ans  akTuBauii nimdounTtie i3 3abesneveHHsaM nponicdepadii Ta/abo
NpoAyKyBaHHS LMTOKiHIB (Lewis, Annu. Rev. Immunol. 2001, 19, 497; Vig et al., Nat. Immunol. 2009,
10, 21; Feske et al., Nat. Rev. Immunol. 2012, 12, 532).

PisHi cybnonynsauii T- Ta B-kniTuH geMOHCTPYOTb pi3Hi KinbkocTi ekcnpecoBaHux IK-1 ta Kv1.3,
cepen AKUX y B-knitTuHax nam'ati 3 nepekrnoyYeHrM CUHTE30M i30TUMNYy Ta NOBTOPHO akTUBOBYBaHWUX
eekTopHMX T-KniTuHax nam'ati (8 Tew-kniTuHax; CD4 T-knitnHax Ta CD8  T-kniTuHax) gomiHye Kv1.3.
OaHi cyBnonynsauii NiMoumTie ABNAIOTL COBOK heHoTUN 3 Ky 3" BYICoromy PR 1 fa Hussiony PRl - 59
SKOro BUABNANM KinbKicTb ekcnpecoBaHoro Kv1.3, wo crtaHoBuTtb 1000-2900 kaHaniB Ha KniTUHY, To4j
AK KinbkicTb kaHanis IK-1 B gaHux knitmHax € aBHO Hwxk4voro 3a 100. Ha npoTtuBary ubOMy, iHLLUi
aktmBoBaHi cybnonynauii T- Ta B-kniTH OEMOHCTPYOTb MOPIBHAHO OOHAKOBI  KiNbKOCTI
ekcnpecoBaHux Kv1.3 ta IK-1, Wo cTaHOBNATb AeKiNbka COTEHb Ha KNITUHY ANS KOXHOro, a B AesKNX
BMMNagKkax HasiTb i3 nepeBaxaHHaAM [K-1 (ons pgogaTtkoBol iHbopmauii AvB. OrmsaoBi cTaTTi,
nepeniyeHi Hux4e).

BignosigHo, iHribyBaHHA Kv1.3 € edexkTMBHMM LWWOAO0 3MeHWeHHSa nponidepadii nimdouunTis
Ta/abo NPOAYKYBaHHA LMTOKIHIB i3 cpeHoTMnom Ky1.3" BICoHomy PBHc qra HAseioMy P8R - roni gk
nepepbavaetbcs, WO iHWI cybnonynauii nimcounTiB pearyioTb He3HayHO (ANna [o4aTKoBOI
iHdopMauii guB. ornsagoBi CTaTTi, NepenivyeHi B HacTynHomy absaui, Ta Shah et al., Cell. Immunol.
2003, 22, 100).

Ctpyktypy kaHany Kv1.3, woro posmnogin y TKaHMHax Ta Tunax KAiTMH §oavHu  Ta
dhapMakonoriyHni NoTeHuian Moro iHribyBaHHS AN NiKyBaHHSA 3aXBOPKOBaHb PO3rMAAalTb y AESKUX
ornagoBux ctatTax, y Tomy uncni: Wulff et al., Chem. Rev. 2008, 108, 1744; Lam et al., Drug Dev.
Res. 2011, 72, 573; Wang et al., Pharmacother. 2013, 33, 515.
~byno BrcyHyTO npunyLweHHa Npo Te, Wo Tgy-KNiTUHU 3 heHoTunom Kv1.3
PEM ¢ kmrouoBoO cyBnonynauieto NiMoUnTIB, AKi ONOCEepPeaKOBYHOTh 3aXBOPIOBAHHS, Y ayTOIMYHHMX
NOpyLLEHHNAX, 3yMOBMNeHUX T-kniTuHamu (4Ns JogaTkoBoi iHdopmauil AvB. ornsgosi cTatTi 3
nonepeaHboro absauy). Lle 6yno 6e3nocepefHbO NPOAEMOHCTPOBAHO B i30MmATax Bid MauieHTIB-
nogen, Hanpuknag, 3 giabetom 1 tuny (T1D; PNAS 2006, 103, 17414), peBmMaToOifHUM apTpUTOM
(RA; PNAS 2006, 103, 17414), posciaHum ckneposom (MS; J. Clin. 2003, 111, 1703; PNAS 2005,
102, 11094), ncopiasom Ta ncopiatuyHum aptputom (J. Invest. Dermatol. 2011, 131, 118; J.
Autoimmunity 2014, 55, 63) i rnomepynoHedpuTOM, CAPUYMHEHUM aHTUTINamMn Ao GasanbHoi
MeMbpanu knyooukie (Am. J. Physiol. Renal Physiol. 2010, 299, F1258). Y PBMC, BugineHux Big
naujieHTiB 3 rOCTpMM KOpPOHapHuUM cuHgpomoM (ACS), uucno cD4*cD28™" T-kniTuH Oyno 3HayHo
BULLMM, HXK Y KOHTPOMbHIMA rpyni 300poBuX Itofen, Ta 6e3nocepeHbO KopemnBarno 3 piBHAMM hs-
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CRP y gaHux nauieHTiB. Y umx nauieHTiB AaHa NoB'a3aHa i3 3axXBoproBaHHAMK cybnonynsuisa T-kmiTuH
Hagekcnpecye Kv1.3 (Huang et al., J. Geriatric Cardiol. 2010, 7, 40), i 6yno BusBMAEHO, WO BOHA
cknagaetbes 3aebinbioro 3 Tey-knitnH (Xu et al., Clin. Immunol. 2012, 142, 209). B iHgykoBaHOMYy
MOKPOTWHHI Big NauieHTiB 3 acTMOI Oynu BUSIBMEHI NigBULLEHI piBHI Tgy-KNIiTUH, SIKi NpyY LUbOMY MatoTb
deHoTMN 3 nigBuLLeHnM piBHeM ekcnpecii Kv1.3 (Koshy et al., J. Biol. Chem. 2014, 289, 12623).

Takox noBigoOMNANOCh, WO Tey-KMNITUHU € BaXXNMBUMW y4aCHUKaMU B PO3BUTKY 3aXBOPHOBAHHS
Ta/abo nporpecyBaHHi XPOHIYHMX 3axBOPKBaHb, TakMX SK BacKymniT, acouinoBaHui 3
aHTUHENTPOIiNbHUMK umTonnasmaTndyHumm aytoanTutinamm (ANCA) (AAV; Abdulahad et al., Arthritis
Res. Ther. 2011, 13, 236; Wilde et al., Arthritis Res. Ther. 2010, 12, 204), cuctemMHUn 4YepBOHUI
BoB4yak (SLE; Dolff et al., Ann. Rheum. Dis. 2010, 69, 2034), peakuia "rpaHcnnaHTaT npoTu xassiHa"
(Yamashita et al., Blood 2004, 103, 3986; Zhang et al., J. Immunol. 2005, 174, 3051; Beeton et al.,
Neuroscientist 2005, 11, 550), 3ananbHi 3axBoptoBaHHA knweyHuky (IBD; Kanai et al., Am. J. Physiol.
Gastrointest. Liver Physiol. 2006, 290, G1051), y Tomy uucni xsopoba KpoHa (de Tena et al., J. Clin.
Immunol. 2004, 24, 185; Beeton et al.,, Neuroscientist 2005, 11, 550), ayTOiMyHHU TUPEOIOMWT i
xBopoba XaiwmmoTo (Seddon et al., J. Exp. Med. 1999, 189, 279; Beeton et al., Neuroscientist 2005,
11, 550), yBeiT, y Tomy 4ncni npomixkHui yBeiT (Pedroza-Seres et al., Br. J. Ophthalmol. 2007, 91,
1393; Oh et al., J. Immunol. 2011, 187, 3338; Beeton et al., Neuroscientist 2005, 11, 550), BorHueBa
anoneuis (Gilhar et al., J. Invest. 2013, 133, 2088), BiTuniro, nuctonogibHa nyxupyartka, Mio3uT 3
BKITIOYEHHSIMW, AepMaTomio3nt Ta cknepogepmis (Beeton et al., Neuroscientist 2005, 11, 550).
Binblwe Toro, Takox Gyna onucaHa BaxnuBa (PYHKUIS B-KniTMH namMm'saTi 3 nepeknioYeHnM CUHTE30M
isoTuny B natoreHesi 3axsoptoBaHHa ana T1D, RA ta MS (Wulff et al., J. Immunol. 2004, 173, 776),
xBopobu peneca Ta Xawmmoto Ta cuHgpomy LlerpeHa (Beeton et al., Neuroscientist 2005, 11, 550).
Kpim Toro, nosigomnsanocb npo Te, wo iHribitopn Kv1.3 iHribytoTe andepeHuiauito Ta nponidepadito
CD8 Tem/Temra-KMITUH Ta BUMBINbHEHHS HUMMW rpaH3MMy B, a TakoX MoB'A3aHi 3i 3MEHLIEHHSM iX
HEVPOTOKCMYHOCTI i, BIAMOBIAHO, 3 MOXNMBICTIO NiKyBaHHA HeWpo3ananbHMX NopyLleHb, Takmx Sk MS
(Wang et al., PLoS One 2012, 7, e43950; Hu et al., PLoS One 2013, 8, e54267).

Binbwe Toro, Kv1.3 OyB BUSIBNEHUI B iHWUNX TUNAX KMNiTUH iIMyHHOT CUCTEMMU, TakuX K Makpodaru
(DeCoursey et al., J. Membrane Biol. 1996, 152, 141; Villalonga et al., Biochem. Biophys. Res.
Commun. 2007, 352, 913), knituun mikpornii (Eder, Am. J. Physiol. Cell Physiol. 1998, 275, C327;
Menteyne et al., PLoS One 2009, 4, e6770; Pannasch et al., Mol. Cell. Neurosci. 2006, 33, 401),
AeHOPUTHI KNiTuHK (Zsiros et al., J. Immunol. 2009, 183, 4483), Heaare3nBHi NPUPOAHI KNITUHK-KINepn
(Koshy et al., PLoS One 2013, 8, €76740), B knituHax LIHC, Takmx siK KNiTUHU-NONEPEaHUKMA HENPOHIB
moanHn (Wang et al., J. Neurosci. 2010, 30, 5020; Peng et al., J. Neurosci. 2010, 30, 10609),
nocTraHrnioHapHi cumnaTtudHi HerpoHu (Doczi et al., Am. J. Physiol. Regul. Integr. Comp. Physiol.
2008, 295, 733), neBHi LeHTpanbHi Ta nepudepnuyHi HEMPOHWN, HEMPOHU B A4PI OAMHOYHOTO LUAAXY
(Ramirez-Navarro et al., J. Neurophysiol. 2011, 105, 2772) Ta onirogeHgpouutn (Tegla et al., Exp.
Mol. Pathol. 2011, 91, 335). o cTtocyeTbCa KMNiTUH MIKPOrAii, TO iX HENPOTOKCUYHWUI edekT nicns
akTuBadii rnikonpoteiHom gp120 HIV-1 abo 6inkom tat HIV-1 6yB HenTpanizoBaHMi 3a 4ONOMOroK
00po6kn iHribiTopamn Kv1.3, wo nigkpecnioe ix noTeHuian ansa Tepanii HIV-1-acouinoBaHmx
HenpokorHiTueHnx poasnagis (HAND) Ta iHWuX onocepedkoBaHWX 3ananeHHAM HeBPOMoriYHUX
posnagis (Liu et al., Cell Death Dis. 2012, 3, e254; and PLoS One 2013, 8, e64904). binbLe TOro,
npavMyBaHHs MiKpornii B-aminoigomM, Wo npu3BoAuTb OO0 MPOAYKYBaHHSA aKTUBHUX (POPM KUCHIO
(ROS) nicnst BTOPUHHOIO CTUMYINIOBaHHS, iHribyBanu wnsaxom obpobku iHribitopamu Kv1.3, wo, Takum
YMHOM, pobuTb KaHann Kv1.3 MOTEHUIMHMMK MilleHSMWU AN 3MEHLUEHHS! IHOYKOBaHOro MiKpOrIlieto
oKcuaaTMBHOMO cTpecy npu xBopobi Anburenmepa (Schilling et al., J. Cell. Physiol. 2011, 226, 3295).
Binbwe TOro, Oyno nokasaHo, wWo iHribyBaHHsa Kv1.3 3meHwye mirpauito knitmH mikpornii (Nutile-
McMenemy et al., J. Neurochem. 2007, 103, 2035). WWogo makpodarie 6yno nokasaHo, Lo iHribiTopu
Kv1.3, Hanpvknag, MOAynooTb MOMEKYNW, acouioBaHi 3 MeTaboniaMom XOMnecTepuHy, iHribytoun
Takum obpasom audepeHuiauito MakpodariB y KCaHTOMHI KMiTUHK, WO sABNAsie cobok cTpaTerito
niKyBaHHA aTepocknepo3y (TakoX BiJOMOrO sk apTEPIOCKNEPOTUYHE 3axBOPIOBAHHA cyauH abo
ASVD) (Yang et al., J. Lipid Res. 2013, 54, 34).

Kv1.3 Takox OyB BUSIBNEHWI B raHrniosHux knitmHax citkieku (Koeberle et al., Cell Death Diff.
2010, 17, 134), TpomboumnTtax Ta merakapioumTtax (McCloskey et al., J. Physiol. 2010, 588, 1399;
Emerson, J. Physiol. 2010, 588, 1809) i B manirHisoBaHux enitenianbHMUX KiTMHaX MOMOYHOI 3ano3u
noguHn (Jang et al.,, BMB reports 2009, 42, 535), B pakoBux KIiTMHax SiE4HUKa JTOAMHU, TakuX SK
SKOV3 (Weng et al., Prog. Mod. Biomed. 2011, 11, 2053), kniTMHax ageHOKapLUUHOMMW NEreHi NognHN
A549 (Jang et al., Eur. J. Pharmacol. 2011, 651, 26), kniTMHax >XWPOBOi TKaHWHM Ta renatouuTax
(Upadhyay et al., PNAS 2013, 110, E2239), a Takox niHiax KkniTnH ckeneTHux m'asie (Hamilton et al.,
J. Physiol. Sci. 2014, 64, 13). Kpim Toro, nosigomnsanock npo Te, wo Kv1.3 sBnse cobo MOXnMBUN
ceHcop meTaboniamy B HIOXOBIM UMbynuHi (Fadool et al., PLoS One 2011, 6, €24921; Tucker et al., J.
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Physiol. 2013, 10, 2541 and J. Neuroendocrinol. 2012, 24, 1087). binbwwe Toro, Kv1.3 6ynn BusiBneHi
Yy BHYTPIWHIA MeMOpaHi MITOXOHAPIA, A€ BOHM 3anyyeHi B MpUPOOHUA WNAX anonTo3y, Ta iX
iHridyBaHHSA OUiHIOBaNuM CTOCOBHO JliKyBaHHSI XPOHiYHOro nimdpobnacTtHoro newnkosy (B-CLL) (Leanza
et al.,, Leukemia 2013, 27, 1782), ocTteocapkomu, Henpobnactomm Ta mMenaHomu (Leanza et al.,
EMBO Mol. Med. 2012, 4, 577; Wu et al., Int. J. Mol. Sci. 2013, 14, 19245; Leanza et al., Curr.
Pharmaceut. Design 2014, 20, 189) i nponoHyBanu ansa gennewii NyxnmHoacouiioBaHNX Makpodoaris
(Leanza et al.,, Curr. Med. Chem. 2012, 19, 5394). Takox 6yno nokasaHo, WO iHridiTopn Kv1.3
aKTMBHO MpUrHivyloTb Mirpauito Ta nponicdepadito KNiTMH rnageHbKoi MyCKynaTypu CyauH, WO MoOXe
ABNATM co6O0 HOBUIM MPUHLMM NiKyBaHHA pecTeHosy/rinepnnasii HeoiHTumKn (Jackson, Arterioscler.
Thromb. Vasc. Biol. 2010, 30, 1073; Cheong et al., Cardiovasc. Res. 2011, 89, 282; Olschewski,
Cardiovasc. Res. 2011, 89, 255; Cidad et al., Arterioscler. Thromb. Vasc. Biol. 2012, 32, 1299; Ishii et
al., Free Rad. Biol. Med. 2013, 65, 102; Cidad et al., Pflugers Arch. Eur. J. Physiol.; DOI
10.1007/s00424-014-1607-y).

B Giontatax 3ananeHoi crnvM3oBoi 0BOMNOHKWM Big Naui€eHTIB 3 BMPA3KOBMM KOMITOM Takox 6yno
nokasaHo, Lo ekcnpecia Kv1.3 € MOXNMBMM MapKepoM 3axBOPIOBAHHS Ta KOPEME 3 PiBHAMMU
ekcnpecii neBHux uuTokiHiB (Hansen et al., J. Crohn's Col. 2014, 8, 1378).

Byno nokasaHo, wo iHriditop Kv1.3 3meHwye piBHi akTuBauii Th2-KniTMH Ta UWTOTOKCUYHMUX
CD8'T-knitTuH B PBMC Big nawieHTiB 3 rOCTPUM iLLIEMIYHUM iHCYNbTOM (AIS), NOTEHUINHO 3MeHLLYIOYM
noro HebaxaHi kniHivHi Hacnigku (Folyovich et al., CNS Neurol. Diorders Drug Targets 2014, 13, 801).

lLlogo CD4'T-nimdouutis 3 PBMC, BuaineHux Big MauieHTiB 3 eceHLjianbHO rinepTeHsieto,
XPOHIYHMM Crabko BMPaXKEHUM 3ananbHVM 3axBOPIOBaHHAM, MOBIAOMMANOCH MPO NiABULLEHI PiBHI
ekcnpecii Kv1.3 nopiBHSAHO 3 kKOHTponbHOW rpynoto 6e3 3axsoptoBaHHs (Li, Exp. Clin. Cardiol. 2014,
20, 5870).

Mosigomnsanoce nNpo edpekTmBHICTb iHribiTopiB Kv1.3 y BigNoBigHUMX TBapMHHUX MOZENSAX
ayTOIMYHHUX 3axXBOpKOBaHb, Takux K ncopias, MS, BorHuweBa anoneuid, peBMaTOIOHUA apTpuT,
giabet | TMny, anepriyHMi Ta KOHTAKTHUIA AepMaTUT BHacnigok nogpasHeHHsa (Azam et al., J. Invest.
Dermatol. 2007, 127, 1419; Ueyama et al., Clin. Experiment. Dermatol. 2013, 38, 897; Kundu-
Raychaudhuri et al., J. Autoimmunity 2014, 55, 63), rmroMepynoHedpuT, CIPUIMHEHUIA aHTUTINaM1 8o
DasanbHoi MeMbpaHn KIyOouKiB (K NpUYMHA roMepyNoHedPUTY, LLIO LUBMAKO MPOrPecye), a Takox
acTMU, XPOHIYHOIO 3aXBOPIOBAHHS HMPOK, HUPKOBOTO (DiGp0o3y NpY XPOHIYHIN HUPKOBIN HEAOCTATHOCTI
Ta TepMiHanbHOI cTagil 3axBoproBaHHA HUPOK (Kazama, J. Physiol. Sci. 2015, 65, 25; Kazama et al.,
Int. J. Nephrol. 2012, ID cratTi 581581) i MenaHoMu, OXUPIHHS, IHCYNIHOPE3NCTEHTHOCTI, a TakoX Ans
HerponpoTeKLii Ta BigHOBNEHHs dyHKLUii HepBoBoi TkaHMHK (Peng et al., Neuro-Oncology 2014, 16,
528). Nosigomnanocsk, wo iHribitop Kv1.3 ameHwye 06'eM NyxnuHuM B KCEHOTPAHCMMaHTaTHIN Mogeni
i3 3aCTOCyBaHHsIM KIiTMH ageHokapuuHomu nereHi nmoguHu A549 (Jang et al., Eur. J. Pharmacol.
2011, 651, 26), Ta 3MeHLUYye YTBOPEHHS rinepnnasii iHTumu, WO BKa3ye Ha TepaneBTUYHUI noTeHuian
wopo pecteHody (Cidad et al., Cardiovasc. Drugs Ther. 2014, 28, 501). IHribyBaHHa Kv1.3
nonepeaxyBano YTBOPEHHSA ONAWOK Ta 3MEHLYBano €K30LUMTO3 UUTOMMasMaTU4HUX FpaHyn i3
CD4'CD28™" T-knitH B LWypSAYii Moaeni atepockneposy, AEMOHCTPYHOUN NOoTeHUian y NpUrHiYeHHi
PO3BUTKY aTepoCKNepo3y Ta MNonepemkeHHi roctporo KopoHapHoro cuHgpomy (Wu et al., Heart
Vessels 2015, 30, 108).

Byno nokasaHo, wwo kombiHauis iHribiTopa IK-1 Ta iHribiTopa Kv1.3 € edhekTnBHO B nonepemKeHi
BiATOPrHEHHSA TpaHcnnaHTata B TBapuHHii mogeni (Grgic et al., Transplant. Proc. 2009, 41, 2601).
MoBigomnsanocb nNpo nogioHunm edpekt ans iHribitopa Kv1.3 kopeonigy C B pamkax mogeni
BaACKyNspM30BaHOro KOMno3ntHoro anotpaHcnnanTaTa (VCA) (Hautz et al., Transplant. Int. 2013, 26,
552). Takox 6yno nokasaHo, Lo iHridyBaHHA Kv1.3 € epeKTMBHUM Y NonepesKeHi onocepeskoBaHOro
T-kniTMHaMK 3ananbHOro 3axXBOPHOBaHHS, LLO CYNpOBOAXKYETbCS pe3opbuieto kicTku (Valverde et al., J.
Bone Miner. Res. 2004, 19, 155).

MosigomnsAnock Npo NeBHi HU3bKOMONeEKYNApHI iHriGiTopn Kv1.3. For a brief overview, cf. Wulff et
al., Chem. Rev. 2008, 108, 1744; and Wulff et al., Nat. Rev. Drug Disc. 2009, 8, 982. binbLue Toro,
Oyna onybnikoBaHa iHpopMaLlisi NpPo NeBHi cnonyku sik iHridiTopmn Kv1.3, wo 3a 6ygoBoto HanexaTb 40
Takux CTPYKTyp, €K cynbdoHamign (W0O2011/073269, WO2011/073273, WO2011/073277,
W02010/130638, W02010/023448), cnipocnonykn (W0O2010/066840), nipasonu Ta imigasonu
(W02007/020286), piokcmpobeHsoTiazonu (Haffner et al., Bioorg. Med. Chem. Lett. 2010, 20, 6983 Ta
6989; W0O2005/11304) Ta cdheHaHTpuaunHm (Pegoraro et al., Bioorg. Med. Chem. Lett. 2009, 19, 2299
Ta 2011, 21, 5647).

3 pgaHoro nepeniky cnonyk, 3okpema, nesHi keniHoHu (Baell et al., J. Med. Chem. 2004, 47, 2326;
Harvey et al., J. Med. Chem. 2006, 49, 1433; Cianci et al., Bioorg. Med. Chem. Lett. 2008, 18, 2055;
WO003/078416; WO2006/096911; WO02008/040057; WO2008/040058;  W02009/043117;
W02009/149508) Ta noxigHy ncopaneny PAP-1 (Vennekamp et al., Mol. Pharmacol. 2004, 65, 1364;
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Schmitz et al., Mol. Pharmacol. 2005, 68, 1254; Bodendiek et al., Eur. J. Med. Chem. 2009, 44, 1838;
W02006/041800; US 7,772,408) ouiHoBanu LWoao iXHbOro noteHuiany sk iHriditopis Kv1.3.

BinbLe Toro, neeHi iHriGiTopn Kv1.3 6ynu onucaxi B ranysi naTonorin cepueBo-CyANHHOI CUCTEMN,
30Kpema B ranysi 3axBOpOBaHb, L0 BMHUKAKTb B pe3ynbTarTi rinepnnasii BHYTPilHbOT 0OOMOHKM
cTiHkM aoptn (W0O2010/040803), a Takox WOAO0 iX 3aCTOCyBaHHA Mig vac HenpogereHepaTUBHUX
3axBOPIOBaHb, 30KpeMa [Afisi HermponpoTekuii Ta ctumynsuii pocty HewpodiB (WO02007/139771) i
3MEHLWIEHHS  HEeMPOTOKCUMYHOCTI, onocepegkoBaHoi  Mikpornieto  (W02012/170917).  Takox
noBigomnanock Npo BNNuB iHridiTopie Kv1.3 Ha perynsuito Baru, perynsiyito piBHs XXMPOBOI TKAHWHU B
OpraHi3mi Ta CnoXuBaHHA 1Xi Ta, BiANOBIAHO, NPO iX 3aCTOCYBaHHA B NiKyBaHHI OXWUpPiHHSA, AiabeTy Ta
iHcyniHopeaucteHnTHocTi (W02002/100248). binblwe Toro, 6yno onvcaHo kombiHOBaHe MikyBaHHS 3a
ponomoroto iHribitopa Kv1.3 3 nmentugom, wo saABnsie cobol nepeaiMnnaHTauinHum caktop, Ans
niKyBaHHA BHYTPILLHBOKMITUHHOIO MOLUKOAXEHHS, CNPUYMHEHOro, Hanpuknag, XxBopobot Jlanma,
CepueBO-CYOMHHUM  3aXBOPIOBAHHAM,  BUPA3KOK  LWMAyHKAa Ta  ABaHaguATMNanoi  KULLIKK,
atepockneposom abo Tybepkynbozom (WO02012/119072). Y WO02013/052507 onucaHo
LinecnpsmoBaHuin BNAMB Ha kaHan Kv1.3 ana nikyBaHHA OXWPIHHA Ta MOB'A3aHMX 3 OXUPIHHAM
nopyLleHb.

CuvHTe3M neBHMX NoXigHMX 5-peHindypo[3,2-glkymapuHy (Tob6To 4-cpeHinncopaneHy), Wo onucaHi
B nNiTepaTypi, 3asBuyan nepenbavatoTb UMkni3audito [lMexmaHa Ta peakuito Makneoga. [Owus.,
Hanpuknag, Ansary, Bull. Fac. Pharm. Cairo Univ. 1998, 36, 85; Garazd et al., Chem. Nat. Comp.
2000, 36, 478; Garazd et al., Chem. Nat. Comp. 2002, 38, 539; Traven et al., Heterocyclic Commun.
1997, 3, 339; Pardanani et al., J. Ind. Chem. Soc. 1969, 46, 1014. KoHkpeTHMI WnAx Ang 3MmiHun
nopsgKy aHemnBaHHA MakTOHHOTO Kinbus Ta dypaHy onucaHun B Kawase et al., Bull. Chem. Soc.
Jpn. 1978, 51, 1907-1908; Zhang et al., Eur. J. Med. Chem. 2010, 45, 5258. LUnax cuHTe3y neBHUX
noxigHnx  dypo[3,2-g]xiHoniH-7(8H)-oHy, TieHo[3,2-g]kymapuHy, 6H-xpomeHo[6,7-d]okca3on-6-oHy
(TobTO OkcasonokymapuHy) Ta 8-asancopaneHy onucaHun B Guiotto et al., Il Farmaco 1995, 50, 479;
Chilin et al., Gazz. Chim. Ital. 1988, 118, 513, Ta Rodighiero et al., J. Heterocyclic Chem. 1998, 35,
847, npoTe yci AaHi CNonykn MIiCTATb NLLIE METUMbHI 3aMiCHUKN.

Bynn onmncaHi neBHi KOHKPETHi mncopaneHun Ta, 30Kpema, KCaHTOTOKCWH, WoAOo iX MOTEHUiIMHOI
doTOBioNOoriYHOI aKTMBHOCTI Ta WoAo iX 3actocyBaHHA B doToximioTepanii (PUVA = ncopaneH +
UVA-onpomiHeHHs) (Pathak et al., J. Invest. Dermatol. 1959, 32, 255; Juettermann et al., Farmaco,
Edizione Scientifica 1985, 40, 3; Toth et al., J. Photochem. Photobiol. B Biol. 1988, 2, 209; Nofal et
al., Pakistan J. Scientific Ind. Res. 1990, 33, 148; Tuveson et al., Photochem. Photobiol. 1992, 56,
341; Becker et al., J. Chem. Soc. Faraday Trans. 1993, 89, 1007; Korner, Arch. Pharm. Med. Chem.
2002, 5, 187). [daHi pocnifjkeHHs TakoX npoBoaunM Ans neBHWX noxigHux 5-ceHindypo[3,2-
glkymapuHy (TobTo 4-cbeHinncopaneHny): Farag, Eur. J. Med. Chem. 2009, 44, 18; Lown et al., Bioorg.
Chem. 1978, 7, 85; Ansary, Bull. Fac. Pharm. Cairo Univ. 1998, 36, 85. Takox gocnigxysanu gaHumn
OoTOGIONOrYHMN  edekT ANA  KOHKPEeTHUX MNiHIMHUX noxigHux dypo[3,2-g]xiHOoMNoHy, TieHo[3,2-
glkymapuHy, 8-asancopaneHy Ta TieHo-[3,2-g]-8-azakymapuHy: Guiotto et al., J. Heterocyclic Chem.
1989, 26, 917; Guiotto et al., Il Farmaco 1995, 50, 479; Aubin et al., J. Invest. Dermatol. 1991, 97, 50
Ta 995; Vedaldi et al., Il Farmaco 1991, 46, 1407.

Binbwe TOro, nosigomMnAnock, WO nNeBHi 5-eHindypo[3,2-glkyMapuHu € nepcrnekTMBHUMU B
nikyBaHHi abo nonepekeHi 3axBOPIOBaHb, CNpuUYMHEHNX abo onocepenkoBaHux Helicobacter pylori
(CN102091067, Zhang et al., Eur. J. Med. Chem. 2010, 45, 5258), B nikyBaHHi LLyKpoOBOro giabety Ta
noro ycknagHeHb (CN101307056), B koHTponi kokumg (JP63057590), a Takox sik iHribitopiB NFKB i
noro dyHkUin nig Yac mykosicunao3sy (Piccagli et al., Bioorg. Med. Chem. 2010, 18, 8341).

Llogo dypoxiHOMOHIB Npo neBHy OionoriyHy akTWMBHICTb MOBIAOMNANOCL nvwe ana  4-
mMeTnnbeH3odypo[3,2-glxiHoniH-2(1H)-oHy: sk iHribiTopa FKBP52-nocuneHoi akTMBHOCTI CTepoigHoro
peuentopa (WO02011/034834), gk inribitopa 6inka ABCG2 pna cnocoOy noninweHHs o6pobku
NyXITMHHMX KMITUH 32 SONOMOrol XimiotepaneBTuyHoro 3acoby (W02009/061770) Ta ans ctumynsiuii
abo iHribyBaHHs 3B'A3yBaHHsI Ta TpaHCMOPTY ninigiB, onocepefkoBaHnx SR-BIl, Ta nepecnpsiMmyBaHHs
nornvHaHHA Ta MeTaboniamy ninigis Ta xonectepuHy knitnHamm (W02004/032716).

Llogo nikyBaHHA 3ananbHWX 3axBOPHBaHb, 3YMOBJIEHMX MOBTOPHO aKTUBOBYBaHUMU Tgy-
KniTMHamu, 0co6nMBO ayTOIMYHHMX 3aXBOPHOBaHb, B 3aCTOCOBYBaHUX Yy AaHMWI Yac cxemax fikyBaHHS
BUKOPUCTOBYIOTb  3ararnbHOMPUNHATI  iMyHOAenpecaHTu (Hanpuknag, MikodeHonaty modeTun,
uuknodocdamia, umknocnopvH A, asaTionpyH TOLLO), WO NPM3BOAMTbL B pe3ynbTaTi 40 3ararbHOoro
MPUrHIYeHHs NiMdounTiB, 30iNbLIYIOYN TAKUM YMHOM PU3UK BUHUKHEHHSI OMOPTYHICTUMHUX iHEKLiN.
Kpim ToOro, TtpmBame nikyBaHHS 4acTO Mpu3BOAUTE A0 MOBIYHMX edeKTiB, 3HWXKYy4YM 3aranbHe
AodepXXaHHs MauieHTOM TepaneBTUYHMX pPeKoMeHAauin (Hanpuknag, aTtpodis WKipyM Ta NigBULLLEHUIA
pU3MK pPO3BUTKY OCTEPOMOPO3Y Yy BUMAAKY niKyBaHHSA [MIOKOKOPTUKOIgAMU, MiABULLIEHNA PU3SKK
PO3BUTKY paKy LUKipy Ta pabgomionidy y BMnNagky nikyBaHHs TAkposliMyCcOM 3a JOMOMOrO MiCLIEBOro
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HaHeCeHHs, HyaoTa Ta 6nBoTa y BUMAAKY NiKyBaHHSA uuknodocdamigoM Ta LUKIocnopvHom A).
HewonaBHO cxBaneHi nikapcbki npenapaTtn Ans nikyBaHHA JaHUX 3axXBOPKOBaHb BKIHOYAKOTh AeKinbka
OionoriyHMx npenapaTtie (Hanpuknag, anedauenTt, HaTtanisymab, aganimymab, ycTekiHymao,
Oenimymab), WO AEMOHCTPYIOTb MOTEHLian HasBHOCTI 3BMYanHOro npodointo nobivyHuX A, BigoMuMX
AN OaHuX nikapcbkux 3acobiB, TakMx Sk ceHcubinisauisi, aHadinakTUYHMIA LWOK, PE3UCTEHTHICTb, Ta
3HOBY-TaKW 4acTO AEMOHCTPYIOTb NiABULLEHWI PU3NK BUHUKHEHHS ONOPTYHICTUYHUX IHCPEKLIIN.

OTxe, icHye noTpeba y HOBMX HW3bKOMONEKYNSPHUX MiKapCbKnx npenapatax, SKi MOPIiBHAHO 3
BKa3aHMMM BULLEe TepaneBTUYHMMK 3acobamu, 30kpema, € Binbll CENEeKTMBHUMU OO0 KOHKPETHUX
cybnonyn4uin KnitTuH iMyHHOI cuctemm i, 3okpema, no3basneHi BkasaHux BuLle HebakaHnx edekTis,
30KpeMa B Teparnii BKazaHnx BULLLE MEAUYHUX CTaHIB.

[oknaaHuii onuc BuHaxony

Y xoai faHoi poboTtu 6yno BCTaHOBMEHO, WO AaHUA HU3LKOMOMEKYNAPHUIA NiKapCcbkui npenapat
Moxe 6yTu npeactasneHun iHribitopamm Kv1.3, ski NOpPIBHAHO 3 BKasaHWMM BULLE TepaneBTUYHUMM
3acobamu, 3okpema, € BinbLL CENEKTUBHUMM LLOAO KMITUH 3 (DEHOTUMOM Ky1,3"e Breokomy pisk , 30Kpema
A0 B-kniTMH nam'aTi 3 nepeknioyYeHMM CUHTE30M i3oTuny Ta/abo edpekTopHux T-kniTMH nam'ati 3
heHoTunom Ky1,3" B PRI - 5arpnema, nosbasneni BkasaHux BuLLe HebaxaHuX edekTiB, 30KpeMa
B Tepanii BKa3aHUX BULLE MEOUYHUX CTaHIB.

BapiaHTu 34iiCHEHHSA faHOro BUHaAxXo4y AOKNagHO OMMCaHi B HACTYNHUX MyHKTax.

1. Cnonyka 3araneHoi dopmynu (ll) abo ii cinb abo conbsar,

5A/§'?\6
| A
21,;’* I R?
A
YT A 070 I
ne

A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N 1a C- R

A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N 1a C- R

A BM65pava| i3 rpynu, wo cknagaetscs 3 N 1a C- R%

, i A® HesanexHo BMOpaHi 3 rpynu, LWwo CKna,qaeTbCﬂ 3N Ta C-R%;

R Bm6pava| i3 rpynu, Wo cknagaetbcsa 3 BoAH, (C1-Cz)ankiny, ranoreHy, (C,-Cs)ankokem Ta (C;-
C )ranoreHanKmy

R BMOpaHWIA i3 rpynu, WO CKragaeTbesi 3 BOAHIO, ranoreHy 1a (Ci- Cg)anmny

R® BM6paHVII/I |3 rpynu, Wo cknagaetbcs 3 BogHwo, (C1-Cs)ankiny, NR*R?, (C,-Cy)ankin- NR'R® Ta
uiaHo, ge R* ta R® HezanexHo BMOpaHi 3 rpynu, LlJ,O CKJ'IaLI,aeTbCFI 3 BOJHIO, (03 Cs)umknoarnkiny, (Cs-
Cs)retepoumknoankiny ta (C;-Cs)ankiny, abo R* Ta R® pasom 3 aTomom asoTy, OO SIKOrO0 BOHU
NnpuedHaHi, yTBOPIOKTb 5-7-4neHHe reTepouuKnivyHe Kinble, ske HeobOOoB'I3KOBO MICTUTb Ha [o4aToK
A0 BKa3aHoro BVILIJ,e aToma asoTy A0OATKOBY reTepoaTtoMHy rpyny, BUGpaHy 3 rpynu, WO CKagaeTbes
30 T1aNR® ge R° BMOpPaHWI i3 rpynu, WO CKragaeTbCa 3 BOOHIO, METUNY, auetuny Ta dpopminy;

Y BubpaHun i3 rpynu, wo cknagaetbcd 3 O 1a S;

R® BuBpanuii i3 rpynu, wo cknagaetbesi 3 (Ci-Cyankiny, (Cs-Cs)umknoankiny Ta (Cs-
Cs)reTepouMKnoanKmy,

R® BUGpaHui i3 rpynu, LWo cknagaeTbea 3 BogH, (C1-Cilankiny ta (C;-Cz)ankokeu;

32 YMOBM, LLIO BUKITHOYEHI HACTYMHi CMOMYKMU:

3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-0H, 2,3,9-TpumeTun-5-cpeHin-7H-cpypo[3,2-glxpomeH-
7-OH, 3,9-aumeTunn-5-deHin-7H-dypo[3,2-g]XpoMeH-7-0H, 2,3-gumeTun-5-eHin-7H-gdypo[3,2-
g]XpomeH-7-oH, 3-eTun-9-meTun-5-ceHrin-7H-pypo[3,2-gJxpomen-7-oH, 3-(TpeT-0yTnn)-5-ceHin-7H-
dypo[3,2-g]xpomeH-7-0H, 3-(TpeT-byTnn)-9-meTun-5-deHin-7H-pypo[3,2-g]XpoMeH-7-0H Ta 2-MeTun-
8-eHin-6H-xpomeHo[6,7-d]okcason-6-oH.

2. Cnonyka 3a n. 1 abo ii cinb abo conbeaT, e

R' BUGpaHWit i3 rpynu, LLO CKMNAAaEThCA 3 BOAHIO, METUIY, XIOpy, (TOpy, METOKCU, eTOKCH Ta
TpudTOPMETUNY;

R® BMOpaHWI i3 rpynu, WO CKIagaeTbCs 3 BOOH0, Opomy Ta meTtuny;

R® BNOpaHWIA i3 rpynu, WO CKNagaeTbCcs 3 BOAHK, MeTuny, MopdoniHiny, mopdoniHomeTtuny, N-
MeTMJ‘IaMIHOMeTI/IJ'Iy, N, N-anmeTunamiHomeTuny Ta uiaHo;

R BMOpaHWIA i3 rpynu, WO CKNagaeTbCs 3 METUMY, ETUNY Ta LMKIONPoniny; i

R® BUGpaHWIA i3 rpyn, LLO CKNAAAETbCA 3 BOAHIO, METUIY Ta METOKCH.

3. Cnonyka 3a n. 1 abo n. 2 abo ii cine abo conbear, ae
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R? BUBpaHWIA i3 rpynn, WO CKNagaeTbCa 3 BOAHIO Ta MeTuny; i R® BubpaHun i3 rpynu, Lo
CKragaeTbes 3 BOAH0, MopdoniHiny, mopdoniHomeTuny, N, N-aumeTunamiHomeTuny Ta uiaHo.

4. CoeamnHeHue no nwodomy 13 nn. 1-3 unu ero conb uUnu conbeart, rae Y npeacrtasnsieT cobon S,
unu Y npegctaensiet codon O, n ecnn Y npeacraensieT cobon O, TO N0 MEHbLUEN MEpPe OAWH U3 Al
A unn A® npeacrtaensaet cobon N.

5. Cnonyka 3a 6yab-sikum i3 nn. 1-3 abo ii cinb abo conbeart, e A® siBnsie coboto C-R®; A? asnsie
coboto C-R*; A® siBnisie coboto C-R?; i Y siensie coboto O.

6. Crnonyka 3a 6ygb-sikum i3 nn. 1-5 abo ii cinb abo conbBaT, Ae 3a40BiflbHEHA LLOHAMMEHLLE
ofHa 3 HacTynHux ymos: 1) R? siBnsic coBOI0 ranoreH, 2) R® BuGpaHwit i3 rpynu, WO cKnagaetbcs 3
NR'R® Ta wiaHo, 3) A?, a6o A®, a6o A° siBnsic co6oio N.

7. Cnonyka 3a 6yab-akum i3 nn. 1-6 abo ii cinb abo conbeBaT, A€ OOUH 3 A%, i A° i A° siBnsie coBolo
N, a iHwi BubpaHi 3 rpynu, o cknagaetbcs 3 N 1a C-R.

8. Cnonyka 3a byab-akum i3 nn. 1-7 abo ii cinb abo conbBaT, e R® sBnsie coGoto metun; R® siBnsie
coboto meTun; R! BMOpaHWI i3 rpynu, WO CKNagaeTbCa 3 BOOHIO Ta METOKCH; R? BMOpaHun i3 rpynu,
O cKNnadaeTbcs 3 BOAHIO Ta MeTuny; i R™ BubpaHwii i3 rpynu, o cknagaeTbCs 3 BOAHIO, METUNY Ta
N-meTunamiHomeTuny.

9. Cnonyka 3a n. 1, sika BMOpaHa 3 rpynu, Lo CKNagaeTbCa 3i CNoMyK, nepenivyeHnx sk npuknagu
3a JaHUM BMHaxogoM y Tabnuui 1, abo ii cinb abo conbeart.

10. dapmaueBTMYHA KOMMO3WULS, S$IKa MICTUTb CMONyky 3a Oyab-akMm i3 nn. 1-9 Ta
dhapMaLeBTUYHO NPUAHATHUIA HOCIN abo po3pioKyBau.

11. Cnonyka 3a 6ygb-akum i3 nn. 1-9 Ans 3acTtocyBaHHS B NiKyBaHHi 3axXBOPOBaHb abo MeanyHuX
CTaHiB.

12. 3actocyBaHHa cnonyku 3a 6ydb-gkum i3 nn. 1-9 ans BUroToBrneHHsA dapmaueBTUYHOT
KOMMo3awuuii Ans nikyBaHHS 3axBoptoBaHb abo MeanYHMX CTaHiIB.

13. Cnonyka 3a n. 10 abo 3actocyBaHHA 3a n. 11, Ae Bka3aHe 3axBOpHOBaHHA ab0 MeANYHUN CTaH
ABNsie cobOK 3axBOplBaHHA abo MeOuYHUI CTaH, 3a SAKOro iHribyBaHHA MNOTEHUian-3anexHoro
kaniesoro kaHany Kv1.3 € cnpmatnmemm.

14. Cnonyka abo 3acTocyBaHHs 3a Nn. 13, ge BkasaHe 3axBOPHOBaHHA abo MeauyHuIA cTaH BUbpaHi
3 rpynu, WO CKMNagaeTbCcsa 3 ncopiady, NcopiaTu4yHOro apTpuTy, ayTOIMYHHOro TUPEOIaMTYy, XBOpPOoOMU
XawwnmoTo, xBopobu [penBca, peBMaTOigHOrO apTpuTy, BiTWUMIro, xBopobu KpoHa, BMpas3koBOro
KOMiTy, 3ananbHOro 3axBOPHOBAHHA KULLIEYHUKY, aHKIfIO3MBHOrO CMNoOHAWMNoapTpuTy (XxBOpoOwu
BexTtepesa), napogoHTO3y, AiabeTy | Tuny, poO3CiAHOrO CKNepo3y, CUCTEMHOIO0 YEpPBOHOrO BOBYaka,
rnomepyrnoHedpuTy, CNpPUYMHEHOro  aHTutinamm go  6asanbHOi  MeMBpaHu  knyboukis,
rnomepyrnoHedpuTy, WO LWBUOKO NPOrpecye, XPOHIYHOI HUPKOBOI HEeAOCTaTHOCTI Ha Mi3HIX CTagdisx,
XPOHIYHOIrO 3axBOPIOBAHHA HUPOK, HUPKOBOro pibpody, yBeiTy, MPOMIXHOIO YyBeiTy, acTMmu,
NMCTONOAIBHOI MyxMpyaTkK, MIO3UTY 3 BKIKYEHHAMW, AEpPMaToMio3uTy, CKIepoaepmii, XBopobu
bexyeTa, aToniyHOro AepMaTuTy, anepriyHOro Ta KOHTAKTHOro AepMaTuTy BHAcCMigOK NoApasHEeHHs,
YepBOHOrO MMOCKOro nuat, cuHgpomy LllerpeHa, peakuii "TpaHcnnaHTat npoTu xassiHa", peakuii
"Xas3siH NpoTWU TpaHcnnaHTaTta", BiATOPrHEHHA TpaHCMMaHTaTa, TepMiHanbHOI CTagil 3axBOpOBaHHS
HWPOK, BIATOPrHEHHS BaCKyNsipM30BaHOrO KOMMO3UTHOIO aroTpaHcniaHTaTa, BOrHULLEBOI anonewii,
3ananbHOro 3axBOPKOBAHHSA, LLO CYNPOBOMKYETbLCA pe3opbLuieto KICTKM, BacKyniTy, acouifnoBaHoro 3
AHTVHENTPOMINbHUMUN  LMTOMMA3MaTUYHUMKU  ayTOaHTUTINaMKM, OCTEeoapTpuUTy, 3axBOPOBaHb,
acoujinoBaHux i3 rinepnnasieto iHTUMK, paky MOMOYHOI 3ano3u, Nerko3dy, XPOHIYHOro NiMdoLUMTapHOro
nevkosy, afeHoKapuuMHOMW nereHi noguHW, T-KNiTMHHOT  niMOMM  LIKIpU, OCTEOCApPKOMM,
HeripobnacTomu, paky Si€4HMKa Ta MenaHoMu, HemposananbHUX NopyLeHb, HenpogereHepadii, HIV-
1-acouinoBaHnx HENPOKOrHiTMBHUX po3nagie (HAND), iHOykoBaHOrO MIKpOrMi€e OKCUAATUBHOIO
cTpecy npu xBopobi AnbLrenmMepa, OXWUPIHHA Ta iHCYNIHOPE3UCTEHTHOCTI, pecTeHo3y/rinepnnagii
HEOIHTMMK, aTepocKnepo3y (apTepioCKNepOTUYHOIO 3axBOpHOBaHHA cyanH abo ASVD), roctporo
KOPOHapHOro CUHAPOMY, FOCTPOrO iLEeMIYHOro iHCYMbTY, rinepTeHsil.

15. Cnocib ogepxxaHHs crnonyku 3a n. 1, ge Al sBnsie coboio C-R®, i A BMOpaHui i3 rpynu, LWo
cknagaetecas 3 CH Ta N; i npu uUbOMy BKasaHuiA CMOCIO XapaKTepu3yeTbCs HACTYMHUM
nepeTBOPEHHSAM:
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ne A3 A% A° A° R? R®TaY BusHaueHi BULLIE;

Riﬁo WI
w BVI6paHVIVI i3 rpynu, WO cknagaeTbes 3 “’: Ta * , Ae R® Bu3HaueHuit BuLLE, |

Wa BMBpaHun i3 rpynu, wo cknagaetbca 3 CH,, CH-CHs;, C(CHy),, CH-CH,-CH3, C(CHgz)-CH,-CHs,
CH-CH(CHg)-CH3 Ta CH-CH,-CH,-CHg, i npm ubomMy BkasaHum cnocib gogatkoBo nepenbadae cragito
BHYTPILLHbOMOMNEKYIAPHOrO ankinyBaHHs, ONOCEepeAKOBaHOro nepexigHMM MeTaroM, Yy MOMOXEHHI,
no3Ha4yeHoOMy 3ipOYKOI0 Y BKasaHin suwe dpopmyni ll';

abo W saBnse cobow BOAeHb, i BkasaHum crocié gopgaTkoBo nepegbadvae onocepenkoBaHe
nepexigHMM MeTanoMm auuoBaHHS B NOSTOXEHHI, MO3HA4YEHOMY 3iPOYKOI0 Yy BKasaHin Buwe dopmyni
II', i3 3acTocyBaHHAM

o
Sn RC3

ne W? BusHaueHwit Buwe, i R® siBnsie coBoto (C1-Cplankin; 3 HaCTymHOW UuKnisauieo i3
3aCTOCYBaHHSAM TigApOKCUIaMIHY.
[onatkoBi BapiaHTW 34iiCHEHHSA [AHOro BMHAxXo4y AOKNa4HO OnMcaHi B HACTYMHUX MyHKTax.
B1. Cnonyka 3aranbHoi doopmynu (l1) abo ii cinb a6o conbBar, ae
A BMOpaHwui i3 rpynu, wo cknagaetbcest 3 N T1a C- R
A BMOpaHwui i3 rpynu, wo cknagaeTtbest 3 N 1a C- R
A BM65pava| i3 rpynu, wo cknagaetbes 3 N 1a C-R?;
, i A® HesanexHo BUBPaHi 3 rpynu, Lo CKJ'Ia,EI,a(-)TbCﬂ 3N Ta C-R%;
R Bm6paH|/||/| i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, MEeTuny, Xropy, ¢)Topy, METOKCMK, eTOKCK Ta
TpudptopmeTuny;
R BMOpPaHWI i3 rpynu, WO CKrnagaeTbes 3 BOOH0, Bpomy Ta meTtuny;
R® BMOpaHWI i3 rpynu, WO CKNagaeTbCs 3 BOAHI, MeTuny, MopdoniHiny, mopdoniHomeTmny, N-
meTunamiHomeTuny, N, N-aumeTunamiHomeTuny Ta UiaHo;
Y Bm6pava| i3 rpynu, wo cknagaetecs 3 O 1a S;
R BMOpaHWIA i3 rpynu, WO CKINagaeTbCs 3 METUIY, €TUNY Ta LMKNonponiny;
R® BUGPaHWI1 i3 rpynu, LLO CKNaJaeThCst 3 BOAHIO, METUITY Ta METOKCH;
32 YMOBM, LLIO BUKITHOYEHI HACTYMHi CMOMYKMU:
3-meTunn-5-deHin-7H-dypo[3,2-glxpoMeH-7-oH, 2,3,9-TpumeTun-5-cpeHin-7H-cpypo[3,2-glxpomeH-
7-OH, 3,9-aumeTnn-5-deHin-7H-dypo[3,2-g]xpomeH-7-0H, 2,3-aumeTun-5-peHin-7H-dypo[3,2-
glXxpomeH-7-oH, 3-eTun-9-metun-5-cbeHin-7H-pypo[3,2-g]xpomeH-7-0H Ta 2-meTun-8-cpeHin-6H-
XpOMeHO[6,7-d]okcason-6-oH.
82 Cnonyka 3aransHoi oopmynu (ll) abo ii cinb a6o coneear, e
A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N 1a C- R
A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N 1a C- R
A BI/I6J)aHVIVI i3 rpynu, Wwo cknagaeTbest 3 N 1a C-RY;
Vi A% i A® HesanexHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N 1a C- R:
R BM6paHVII/I i3 rpynu, WO CKNafjaeTbCs 3 BOAHIO, METWIY, XIopy, chopy METOKCK, eTOKCU Ta
TpudTOPMETUNY;
R2 BMOpaHWIA i3 rpynu, WO CKIagaeTbCst 3 BOOHIO Ta METUy;
R® BUGPaHWI1 i3 rpynK, WO CKMNaAaETLCA 3 BOAHIO, METUMY, MOpAoniHiny, MopdoniHomeTuny, N-
meTunamiHomeTuny, N, N-aumeTunamiHomeTuny Ta UiaHo;
Y BMGpaHun i3 rpynu, wwo cknagaetsca 3 O 1a S;
R® BMOpaHWIA i3 rpynu, WO CKNagaeTbCsa 3 METUIY, eTUNy Ta LUKNonponiny;
R® BMOpaHWI i3 rpynu, WO CKIagaeTbCs 3 BOOHIO, METUIY Ta METOKCY;
3a YMOBM, LLO BUKITKOYEHI HACTYMHi CNONYKW:
3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-0H, 2,3,9-TpumeTun-5-cpeHin-7H-cpypo[3,2-glxpomeH-
7-OH, 3,9-aumeTunn-5-deHin-7H-pypo[3,2-g]XpoMeH-7-0H, 2,3-gumeTun-5-ceHin-7H-dypo[3,2-
glxpoMeH-7-0H,  3-eTun-9-meTnn-5-peHin-7H-pypo[3,2-glXxpomMeH-7-oH Ta  2-meTun-8-cpeHin-6H-
XpOMeHO[6,7-d]okca3on-6-0oH.
B3 Cnonyka 3araan0| opmynu (Il) abo ii Clﬂb abo conbBear, ge
A siBnsie coboto C-R®; A siBnsie coboto C-R%; A® siBnsie coGoto C-R’; Y agnsie coboto O;
,i A°, i A° HesanexxHo BMGpaHi 3 rpynu, Wo cknagaetbest 3 N Ta C-RY;
R1 BMOpaHuii i3 rpynu, Wo cknagaetbes 3 BogHto, (C,-Cs)ankiny, ranoreny, (C;-Cs)ankoken 1a (Cq-
Cs)ranoreHarnkiny;
R? BUGpaHUI i3 rpynu, L0 CKNAAAETbCst 3 BOAHIO, ranoreHy Ta (C;-Cs)arnkiny;
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R® BMOpaHuK i3 rpynu, WO cknagaetbcs 3 BogHw, (C;-Cs)ankiny, NR'R®, (Cl-Cg)aﬂKiH-NR4R5 Ta
LiaHo;

ne R* t1a R® HezanexHo BUbpaHi 3 rpynn, wo cknagaetbcsa 3 BogH, (Cs-Cs)umknoankiny, (Cs-
Cs)reTepoumknoankiny, (C,-Cz)ankiny, abo R* Ta R® pasom 3 aTomMoM a3oTy, A0 SIKOTO BOHU
npueaHaHi, yTBOPHOKOTb 5-7-4neHHe reTepouuKIlivyHe Kinbue, sike HeobOOB'A3KOBO MICTUTbL Ha AOAATOK
40 BKa3aHOro BuLLe aTtoMa a3oTy JO4aTKOBY reTepoaToMHy rpyny, BUOpaHy 3 rpynu, Lo CKIagaeTbes
3071aNR® ge R® BMOpaHWIA i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, METUIY, aUeTuny Ta dopminy;

R® BuGpaHwit i3 rpynu, wWwo cknapaetbest 3 (Cy-Cyankiny, (Ca-Cs)umknoankiny Ta (Cs-
Cs)reTepouuknoankiny;

R® BUGpaHui i3 rpynu, LWo cknagaeTbea 3 BogHi, (C1-Cjlankiny Ta (C;-Cjz)ankokeu;

3a YMOBM, LLIO BUKITIOYEHI HACTYMHi CMOMNYKMN:

3-meTun-5-deHin-7H-dypo[3,2-g]xpomeH-7-oH, 2,3,9-TpumeTun-5-cpeHin-7H-cypo[3,2-g]xpomeH-
7-OH, 3,9-aumeTun-5-deHin-7H-ypo[3,2-g]XpomMeH-7-0H, 2,3-gumeTun-5-deHin-7H-dypo[3,2-
g]XxpomeH-7-0H, 3-eTnn-9-meTtun-5-dpeHin-7H-dypo[3,2-g]xpoMeH-7-0H, 3-(TpeT-byTnn)-5-ceHin-7H-
dypo[3,2-g]XxpomMeH-7-0H Ta 3-(TpeT-0yTnn)-9-meTnn-5-cdeHin-7H-gdypo[3,2-g]XpOMeH-7-0H.

B4. Cnonyka 3aransHoi popmynu (ll) abo ii cinb abo conbBar, ge

A' sBnsie coboto C-R®; A® siBnsie coboto C-R?; A siBnsie coboto C-R%; Y siBnsie co6oio O;

A% i A° i A® HesanexxHo BMOpaHi 3 rpynu, wo cknagaetbcs 3 N Ta C-RY

R' BUGpaHWii i3 rpynu, LLO CKMNaAacTbCs 3 BOAHIO, METUMY, XIopy, (PTOPY, METOKCH, €TOKCU Ta
TpudpTopmeTuny;

R” BMGpaHuWi i3 rpynu, WO CKnagaeTbCs 3 BOOH0, Bpomy Ta meTuny;

R® BUOpaHWI i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, MeTuny, MopdoniHiny, mopdoniHomeTuny, N-
meTtunamiHomeTuny, N, N-gumeTmnamiHomeTuny Ta uiaHo;

R® BMOpPaHWI i3 rpynu, WO CKINagaeTbCa 3 MeTUny, eTUny Ta Luknonponiny;

R® BMOpPaHWI i3 rpynu, WO CKragaeTbCs 3 BOOHIO, METUNY Ta METOKCY;

32 YMOBM, LLIO BUKITHOYEHI HACTYMHi CMOMNYKMU:

3-meTnn-5-geHin-7H-gpypo[3,2-g]xpomeH-7-0H, 2,3,9-TpumeTun-5-cdeHin-7H-cdypo[3,2-g]xpomeH-
7-OH, 3,9-ammeTun-5-peHin-7H-cdypo[3,2-g]XpoOMeH-7-0H, 2,3-anmeTun-5-eHin-7H-pypol3,2-
g]XpomeH-7-oH Ta 3-eTnn-9-meTun-5-ceHin-7H-gypo[3,2-g]XpOMeEH-7-0H.

B5. Cnonyka 3aransHoi popmynu (Il) abo ii cinb abo conbBaT, ae

A' sBnsie coboto C-R%; A® siBnsie coboto C-R?; A siBnsie coboto C-R%; Y siBnsie co6oio O;

A%, i A% i A° HesanexHo BMGpaHi 3 rpynu, Wo cknagaetbes 3 N Ta C-RY:;

R BMOpaHWI i3 rpynu, WO CKNagaeTbCsa 3 BOAHIO, METUMY, XJopy, pTOpy, METOKCK, €TOKCK Ta
TpudTOPMETUNY;

R? BMOpaHWI i3 rpynu, WO CKNagaeTbCsa 3 BOAHIO Ta METUNY;

R® BMOpaHW i3 rpynu, WO CKMagaeTbCs 3 BOAHIO, MopdoniHiny, mMopdoniHomeTtuny, N, N-
anmMeTnnamMmiHoMeTuny Ta uiaHo;

R® BUGpaHMI1 i3 rpynu, LLO CKNagaeTbes 3 METUITY, ETUITY Ta LIMKIONpPONiny;

R® BUGPaHWIA i3 rpynu, LLO CKNAJaeThCs 3 BOAHIO, METUIY Ta METOKCHU;

32 YMOBM, LLIO BUKITHOYEHI HACTYMHi CMOMYKMU:

3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-oH,  3,9-gumeTun-5-deHin-7H-dypo[3,2-g]xpomeH-7-
OH Ta 3-eTun-9-meTtun-5-ceHin-7H-bypo[3,2-g]XpoMeH-7-0H.

B6. Cnonyka, BubpaHa 3 rpynu, Lo CKnagaeTbcs 3:

5-(2-meTokendeHin)-3,9-aumeTnn-7H-gypo[3,2-g]XpOMEH-7-0Hy,

5-(3-meTokendeHin)-3,9-aumetnn-7H-gypo[3,2-g]XpOMeEH- 7-0Hy,

5-(2-xnopdeHin)-3,9-gumeTun-7H-ypo[3,2-g]XpOMeH-7-0HY,

3,9-aumeTun-5-(3-(TpudpTopmeTun)deHrin)-7H-dpypo[3,2-g]XpoOMeH-7-0HY,

5-(2-cpTopdeHin)-3,6,9-TpumeTnn-7H-dypo[3,2-g]XpOMEH-7-0HY,

5-(3-meTokcudpeHin)-3,6,9-tpumeTun-7H-gypo[3,2-g]XpoMeH-7-0Hy,

5-(2-meTokcndpeHin)-3,6,9-tpumeTun-7H-gypo[3,2-g]XpoMeH-7-0Hy,

5-(2-cpropdeHin)-3,9-aumeTun-7H-ypo[3,2-g]XpoMeH-7-0Hy,

3,6,9-TpumeTun-5-cpeHin-7H-gypo[3,2-g]XpOMeH-7-0Hy,

5-(2-etokcudeHin)-3,6,9-TpumeTnn-7H-cypo[3,2-g]XpoMeH-7-0Hy,

5-(2-xnopdeHin)-3,6,9-tpumeTtun-7H-dypo[3,2-g]XpOMeH-7-0Hy,

3,9-amMmeTun-2-mopgoniHo-5-geHin-7H-gypo[3,2-g]XpoMeH- 7-0Hy,

3,9-aumeTun-7-okco-5-geHin-7H-ypo[3,2-glxpomeH-2-kapOoHiTpuny,

3,9-gumeTun-2-(mopdoniHomeTnn)-5-cderin-7H-gpypo[3,2-g]XpOMeH-7-0Hy,

2-((aumeTnnamiHo)meTun)-3,9-gumeTun-5-deHin-7H-dpypo[3,2-g]XpoMeH-7-0Hy,

3-eTun-6,9-gumeTnn-5-cbeHin-7H-dypo[3,2-g]XpoMeH- 7-0Hy,

3-meTun-5-(o-Tonin)-7H-pypo[3,2-g]XpoOMeH-7-0HY,
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3-meTun-5-(m-tonin)-7H-ypo[3,2-g]XxpoMeH-7-0Hy,

5-(2-meTokcndpeHin)-3-metnn-7H-gypo[3,2-g]XpOMeH- 7-0Hy,

5-(3-meTokcudeHin)-3-metun-7H-gypo[3,2-g]XpOMeH- 7-0HY,

5-(2-xnopdeHin)-3-meTun-7H-ypo[3,2-g]XpoMeH-7-0HY,

5-(3-xnopdeHin)-3-meTun-7H-cypo[3,2-g]XpoMeH-7-0HY,

9-meToKCuK-3-MeTun-5-eHin-7H-pypo[3,2-g]XpomMeH-7-0Hy,

3-umkrnonponin-9-meTun-5-eHin-7H-pypo[3,2-g]XpOMeH-7-0Hy,

3-umkronponin-6,9-aumeTnn-5-eHin-7H-dypo[3,2-g]XpomMeH-7-0Hy,

3,9-aumeTun-5-(nipngnH-3-in)-7H-cypo[3,2-g]XpomeH-7-0Hy,

3,9-aumeTun-7-okco-5-deHin-7H-ypo[3,2-glxpomeH-2-kapboHiTpuny,

2-((aumeTnnamiHo)meTun)-3,6,9-tpumetnn-5-peHin-7H-gdypo[3,2-g]XpomeH-7-0Hy,

3,6,9-TpumeTunn-5-(nipugunH-3-in)-7H-ypo[3,2-g]XpoMeH-7-0Hy,

3,9-aumeTun-5-(nipngnH-2-in)-7H-cypo[3,2-g]XpomeH-7-0Hy,

3,9-aumeTnn-5-(o-tonin)-7H-ypo[3,2-g]XpoMeH-7-0Hy,

5-(2-meTokcunipnaunH-3-in)-3,6,9-tpumetnn-7H-dypo[3,2-g]XpOMeH-7-0Hy Ta

5-(4-meTokcunipugut-3-in)-3,6,9-tpumetun-7H-dypo[3,2-g]XpOMeEH-7-0Hy,

abo ii cinb abo conbear.

B7. Cnonyka 3aransHoi popmynu (Il) abo ii cinb abo conbBaT, ge

A' sBnsie coboto C-R%; A® siBnsie coboto C-R?; A siBnsie coboto C-R%; Y siBnsie co6oio O;

A% i A° i A® HesanexHo BMOpaHi 3 rpynu, wo cknagaetbcs 3 N Ta C-RY

R' BUGpaHui1 i3 rpynu, Lo cknagaeTbest 3 BoAHL, (Cq-Cs)ankiny, ranoreHy, (C1-Cs)ankokeu Ta (Cq-
C3)ranoreHanKmy,

R BMOpPaHWI i3 rpynu, WO CKragaeTbCs 3 BOAH!O, ranoreHy 1a (Cq- C3)an|<|ny,

R® BMBPaHWIA i3 rPynK, WO CKNaaaeTbea 3 BoaHio, (C1-Cs)ankiny, NR*R®, (C;-Cs)ankin-NR*R® ta
LiaHo;

ne R* t1a R® HezanexHo BMOpaHi 3 rpynu, Wo cknagaetbcs 3 BogH, (Cs-Cs)uuknoankiny, (Cs-
Cs)retepoumknoankiny ta (Cy-Cz)ankiny, abo R* Ta R® pasom 3 aToMOM a30Ty, [0 SKOTO BOHM
npueaHaHi, yTBOPIOKOTb 5-7-YneHHe reTepouuKIlivyHe Kinbue, sike HeobOOB'A3KOBO MICTUTbL Ha OOAATOK
[0 BKa3aHoro BuLle atoMa a3oTy JOAaTKOBY reTepoaToMHy rpyny, BUOpaHy 3 rpynu, WO CKIagaeTbes
30 T1aNR®, ae R® BMOpaHWIA i3 rpynu, WO cKragaeTbCa 3 BOOHIO, METUIY, aueTuny Ta dopminy;

R® BWGpaHuii i3 rpoynu, wo cknagaetbca 3 (C.-Cylankiny, (Csz-Cs)umknoankiny Tta (Cs-
Cs)reTepouMKnoanKmy,

R® BUGpaHWit i3 rpynu, Lo CKNagaeTbest 3 BoAHHo, (Cy-Cs)ankiny Ta (Ci-Cs)ankokeu;

32 yMOoBM, LLO 3a[0BiflbHEHA LLIOHANMEHLLE OAHAa 3 HAaCTYNMHUX YMOB:

1) R aBnsie coboto ranoreH, abo

2) R BMGpPaHWii i3 rpynu, Wwo cknaaaetbes 3 NR*R® Ta wjiaHo,

3) A%, abo A®, abo A® siensie co6oto N.

BS CnonyKa 3araan0| opmynu (Il) abo ii Clﬂb abo conbBsar, ge

A sBNAe co6o+o C-R% A® siBnsie coboto C-R®; A® siBnsie co6oto C-R?; Y agnsie coboto O;

i A% i A® HesanexHo BMOpaHi 3 rpynu, wo cknagaetbca 3 N 1a C- R:

R BM6paHl/II/I i3 rpynu, WO CKNafaeTbCsl 3 BOAHKO, MeTuUNy, Xropy, chopy, METOKCMK, eTOKCU Ta
TpudTOPMETUNY;

R BMOpaHWI i3 rpynu, WO CKNagaeTbCs 3 BOOHI0, Bpomy Ta MeTuny;

R® BMOpaHWI i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, MeTuny, MopdoniHiny, mopdoniHomeTmny, N-
meTtunamiHomeTuny, N, N-gumeTmnamiHomMeTuny Ta ujiaHo;

R® BMOpaHWI i3 rpynu, WO CKNagaeTbCcsa 3 METUIY, eTUNy Ta LUKNonponiny;

R® BMOpaHWI i3 rpynu, WO CKIagaeTbCs 3 BOOHIO, METUIY Ta METOKCY;

32 yMOBM, LLO 3a[0BifNlbHEHA LLIOHANMEHLLE OfHAa 3 HAaCTYMHUX YMOB:

1) R aBnsie coboto 6pom,

2) R Bm6pava| i3 rpynu, LLO CKNAAAeTLCA 3 mMopdponiHiny Ta uiaHo,

3) A%, abo A®, abo A°® siensie co6oto N.

BQ CnonyKa 3araneHoi oopmynu (1) abo i Clﬂb abo conbBear, ge

A sBNAe co6o+o C-R% A® siBnsie coboto C-R®; A® siBnsie coboto C-R; Y agnsie coboto O;

, i A° | A® HezanexHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N ta C- R:

R Bm6paHv||/| i3 rpynu, WO CKNagaeTbCcs 3 BOOHIO, METWMy, XIopy, cpTopy, METOKCHM, eTOKCK Ta
TpudTOPMETUNY;

R” BMOpaHwWii i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, METUITY;

R® BMOpaHMIA i3 rpynu, WO CKMaZaeTbCs 3 BOAHI, MopdoniHiny, mopdoniHomeTtuny, N, N-
anmMeTnnamMmiHoMeTuny Ta uiaHo;

R® BMOpaHWIA i3 rpynu, WO CKNagaeTbCcsa 3 METUIY, eTUNY Ta LUKNonponiny;
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R® BUGPaHMI i3 rpynu, LLO CKNAJaeTbCsl 3 BOAHIO, METUIY Ta METOKCH;

32 yMOBM, LLO 3a[0BifNlbHEHa LLIOHAaNMEHLLE OAHa 3 HAaCTYNHUX YMOB:

1) R Bm6pa|-wm i3 rpynk, Lo CKNapaeTbes 3 MopdponiHiny Ta uiaHo;

2) A*, aBo A°, abo A° siBnisie coBoto N.

B10. CnonyKa 3aranbHoi gopmynu (l1) abo ii cinb abo conbBaT, e

Al ﬂBJ‘Iﬂe co6o+o C-CHa; A? siBrisie coboto C-R*; A® asnsie coboto C-CHs; Y sinsie co6oto O:

,i A°, i A° HesanexHo BMGpaHi 3 rpynu, Lo cknagaetbes 3 N Ta C-H;

R BVI6paHVII/I i3 rpynu, WO CKNagaeTbCcs 3 BOAHIO Ta METUIY;

R® BUGPaHWIA i3 rpynu, LLO CKNAJaeTbCsl 3 BOAHIO, MOPOSIHINY Ta L{iaHo;

3 yMOBM, LLO 3a[0BifNbHEHa LLIOHAaNMeHLLE OAHa 3 HAaCTYNHUX YMOB:

1) R Bm6pava| i3 rpaynvl LLIO cKNagaeTbcsa 3 MOPAONiHiny Ta UiaHo;

2) A*, aBo A®, abo A° siensie co6oto N.

B11. CnonyKa BMbpaHa 3 rpynu, L0 CKNaaaeTbes 3:

3,9-aumeTun-2-mopdoniHo-5-geHrin-7H-dypo[3,2-g]XpoMeH-7-0Hy,

3,9-aumeTun-7-okco-5-gpeHin-7H-ypo[3,2-g]xpomeH-2-kapOoHiTpuny,

3,9-gumeTnn-5-(nipnanH-3-in)-7H-dypo[3,2-g]XxpomMeH- 7-0Hy,

3,9-aumeTnn-7-okco-5-gpeHin-7H-dypo[3,2-glxpomeH-2-kapboHiTpuny,

3,6,9-TpumeTun-5-(nipnanH-3-in)-7H-gpypo[3,2-g]XpoMeH-7-0Hy,

3,9-aumeTnn-5-(nipnanH-2-in)-7H-dypo[3,2-g]XxpomMeH- 7-0Hy,

5-(2-meTokcunipuguH-3-in)-3,6,9-tpumetun-7H-dypo[3,2-g]XpoOMeH-7-0Hy Ta

5-(4-meTokeunipngnt-3-in)-3,6,9-tpumetun-7H-dypo[3,2-g]XpOMeH- 7-0Hy,

abo ii cinb abo conbear.

B12 Cnonyka 3aranbHoil ¢)op|v|ynv| (I abo'i || CIJ'Ib abo conbBear, p,e

A' sBnsie co6o+o C- R8 A? sBnisie coboto C-R%; A® sBnsie coboto C-R; Y siBnsie co6oto O;

(1),D,I/IH 3 A% i A i A® siBnsie coBoto N, a iHLLi HesanemHo BMOpaHi 3 prI'II/I, wo cknagaetbcs 3 N Ta
C-R7

R BMOpaHwWi i3 rpynu, Wwo cknagaetbes 3 BogHo, (C,-Cz)ankiny, ranoreny, (C;-Cz)ankokcm Ta (Cy-
C )ranoreHanKmy,

R BMOpaHWIA i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, ranoreHy 1a (Ci- Cg)anKmy,

R® BMOpaHWiA i3 rpynu, Wo cknagaeTbcs 3 BogHw, (C1-Ci)ankiny, NR*R, (C,-Cy)ankin- NR'R® Ta
LiaHo;

ne R* 1a R® HezanexHo BUbGpaHi 3 rpynu, Wwo cknagaetbca 3 BogH, (Cs-Cs)umknoankiny, (Cs-
Cs)retepoumknoankiny Ta (C;-Cs)ankiny, abo R* ta R® pasoM 3 aToOMOM asoTy, A0 SIKOrO BOHMU
npueaHaHi, yTBOPIOIOTb 5-7-UneHHe reTepouuknivyHe Kinbue, ske HeobOoB'A3KOBO MICTUTb Ha JO4AaTOK
o BKa3aHOF0 Bmme aTomMa as30Ty A404aTKOBY reTepoaTtoOMHy rpyny, BUbpaHy 3 rpynu, Lo CKagaeTbes
3 0 1a NR®, ge R® BUGpaHuii i3 rpyniu, Lo CKNagaeTbes 3 BOAHIO, METURY, aLeTuny Ta opminy;

R® BI/I6paHI/II/I i3 rpynn, wo cknagaetbed 3 (Ci-Cylankiny, (Cs-Cs)umknoankiny Tta (Cs-
C )reTepou,MKnoanKmy

R® BUGpaHui i3 rpynu, Wo cknagaeTbea 3 BogH, (C1-Cjlankiny ta (C;-Cz)ankokeu.

B13 Cnonyka 3araan0| cbopmynm (1) abo'i || CIJ'Ib abo conbBear, p,e

A" sBnsie co6o+o C- R A’ siBnsie coboto C-R>; A® siBnsie coboto C-R?; Y siBnsie coboto O;

?D,I/IH 3 A* i A° i A® aBnsie coBoto N, a iHWi He3anexHo BMOpaHi 3 rpynu, Wwo cknagaetbes 3 N Ta
C-R;

R' BUGpaHWit i3 rpynu, WO CKNAZaeTbCs 3 BOAHIO, METUIY, XMopy, (PTOpy, METOKCH, eTOKCH Ta
TpudTOPMETUNY;

R® BMOpaHWI i3 rpynu, WO CKIagaeTbCs 3 BOOH0, Opomy Ta meTtuny;

R® BNOpaHWI i3 rpynu, WO CKNagaeTbCcs 3 BOAHK, MeTuny, MopdoniHiny, mopdoniHomeTtuny, N-
MeTmnawHomeTmny, N, N-gumeTunamiHomeTuny Ta uiaHo;

R BMOpaHWIA i3 rpynu, WO CKINagaeTbCs 3 METUMY, ETUNY Ta LMKNonponiny;

R® BUGPaHWIA i3 rpynu, LLO CKNaJaeTbCs 3 BOAHIO, METUITY Ta METOKCH.

B14 Cnonyka 3aranbHol cbopmynvl (I abo' || CIJ'Ib abo conbBear, p,e

A' sBnsie co6oro C- R8 A’ siBnsie coboto C-R>; A® siBnsie coboto C-R?; Y siBnsie co6oto O;

(1)/J,MH 3 A* i A® i A® aBnsie coboro N, a iHWi He3anexHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N Ta
C-R7;

R' BUGpaHWit i3 rpynu, WO CKNAZaeTbCs 3 BOAHIO, METUIY, XMopy, (PTOpy, METOKCH, eTOKCH Ta
TpudTOPMETUNY;

R” BMOGpaHwWii i3 rpynu, WO CKIagaeTbCs 3 BOOHIO Ta MeTUy;

R® BMOpaHMIA i3 rpynu, WO CKMaZaeTbCs 3 BOAHI, MopdoniHiny, mopdoniHomeTtuny, N, N-
anmMeTnnamMmiHoMeTuny Ta uiaHo;

R® BMOpaHWIA i3 rpynu, WO CKNagaeTbCcsa 3 METUIY, eTUNY Ta LUKNonponiny;
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R® BUGPaHWIA i3 rpynu, LLO CKNAJaeTbCsl 3 BOAHIO, METUITY Ta METOKCH.
B15 Cnonyka 3aranbHoi d)opmynm (1) abo ii CIJ'Ib abo conbsar, ge
Al aBnsie co6o+o C- CH3, A? aBnsie coboro C-H; A® aensie co6oto C-CHa; Y siBnsie co6oro O;
OOVH 3 A* i A° i A® aBnsie coBoto N, a iHLWi He3anexHo BnbpaHi 3 rpynu, wo ckrnagaetbes 3 N Ta
C-H;
R? BUGPaHWI i3 rpynu, LLO CKNaJaeThest 3 BOAHIO Ta MeTURY.
B16. Cnonyka, BubpaHa 3 rpynu, L0 CKNnaaaeTbes 3:
3,9-aumeTun-5-(nipngmH-3-in)-7H-dypo[3,2-g]XpoMeH-7-0Hy,
3,6,9-TpumeTunn-5-(nipugunH-3-in)-7H-pypo[3,2-g]XpoMeH-7-0Hy,
3,9-aumeTun-5-(nipngnH-2-in)-7H-cypo[3,2-g]XpomeH-7-0Hy,
5-(2-meTokeunipnaunH-3-in)-3,6,9-tpumetnn-7H-dypo[3,2-g]XpoMeH-7-0Hy Ta
5-(4-meTokeunipngnH-3-in)-3,6,9-tpumetun-7H-pypo[3,2-g]XpOMeH-7-0Hy,
abo ii cinb abo conbear.
B17 Cnonyka 3aranbHoi popmynu (Il) abo ii cinb a6o conbBar, e
A BMOpaHwui i3 rpynu, wo cknagaetbcst 3 N 1a C- R
A BMOpaHwui i3 rpynu, wo cknagaetbest 3 N 1a C- R
A BI/I6J)aHVIVI i3 rpynu, Wwo cknagaeTbest 3 N 1a C-R%;
,i A°, i A° HesanexHo BUGpaHi 3 rpynu, Lo cknagaeTtbest 3 N Ta C-RY;
R BVI6paHI/IVI i3 rpynu, Wo cknagaeTbcs 3 BogHto, (C1-Cz)ankiny, ranoreny, (C;-Cz)ankokeu 1a (Cy-
C )ranoreHanKmy,
R BMOpPaHWI i3 rpynu, WO CKagaeTbCs 3 BOAH!O, ranoreHy 1a (Cq- C3)an|<|ny,
R® BMBPaHWIA i3 rpynK, WO cKNaaaeTbea 3 BoaHio, (C1-Cs)ankiny, NR*R®, (C;-Cs)ankin-NR*R® ta
LiaHo;
ne R* 1a R® HezanexHo BMbGpaHi 3 rpynu, wo cknagaetbca 3 BogH, (Cs-Cs)umknoankiny, (Cs-
Cs)reTepoumknoarnkiny, (C,-Cz)ankiny, abo R* Ta R® pasom 3 aTomom a3oTy, [0 SIKOFO BOHU
npueaHaHi, yTBOPHOTb 5-7-4neHHe reTepouuKIlivyHe Kinbue, sike HeODOB'A3KOBO MICTUTbL Ha AOAATOK
40 BKa3aHoro BuLLe aTtoMa a3oTy JO4aTKOBY reTepoaToMHy rpyny, BUOpaHy 3 rpynu, WO CKIagaeTbes
3071aNR® ge R® BMOpaHWIA i3 rpynu, WO CKNnagaeTbCs 3 BOAHIO, METUIY, aUeTuny Ta dopminy;
Y BubGpaHui i3 rpynn, wo cknagaetbcss 3 O Ta S, npu ubomy skwo Y aBnse cobowo O, TO
LLlOHaMeHLLEe OAUH 3 A', A% a6o A° aBnsie coboto N;
R® BWGpaHuii i3 rpoynu, wo cknagaetbca 3 (C.-Cylankiny, (Csz-Cs)umknoankiny Tta (Cs-
Cs)reTepouMKnoanKmy,
R® BUGpaHWit i3 rpynu, Lo CKNagaeTbes 3 BoAHHo, (Cy-Cs)ankiny Ta (Ci-Cs)ankokeu;
3a yMOBM, WO 2-mMeTun-8-deHin-6H-xpomeHo[6,7-d]Jokca3on-6-0H BUKNIOYEHNIA.
B18 Cnonyka 3aransHoi oopmynu (ll) abo ii cinb a6o conbeart, ge
A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N 1a C- R
A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N 1a C- R
A BI/I6J)aHVIVI i3 rpynu, Wwo cknagaeTbest 3 N 1a C-RY;
(i A% i A® HesanexHo BMOpaHi 3 rpynu, wo cknagaetbca 3 N 1a C- R:
R BM6paHl/II/I i3 rpynu, WO CKNafgaeTbCsa 3 BOAHIO, METWUMY, XIopy, chopy METOKCK, eTOKCU Ta
TpmchopmeTmny
R BMOpaHWIA i3 rpynu, WO CKragaeTbcs 3 BOAHI, OpoMy Ta meTuny;
R® BUGPaHMI1 i3 rpynu, WO CKNaAaeTLCs 3 BOAHIO, METUMY, MOPAONiHiny, MopdoniHomeTuny, N-
meTtunamiHomeTuny, N, N-gumeTmnamiHomMeTuny Ta ujiaHo;
Y Bubpanui i3 rpynu, wo cknagaetbca 3 O Ta S, npu ubomy fkwo Y gBnse cobow O, TO
woHaimeHLwe oguH 3 A, A% a6o A® asnsie co6oio N;
R® BMOpaHWIA i3 rpynu, WO CKNagaeTbCsa 3 METUIY, eTUNYy Ta LUKNonponiny;
R® BMOpaHWI i3 rpynu, WO CKIagaeTbCs 3 BOOHIO, METUIY Ta METOKCY;
3a YMOBMU, WO 2-MeTun-8-ceHin-6H-xpomeHo[6,7-d]Jokcason-6-oH BUKNIOYEHWUIA.
B19 Cnonyka 3aransHoi doopmynu (l1) abo ii cinb abo conbear, ge
A BMOpaHwuii i3 rpynu, wo cknagaetbest 3 N 1a C- CH3,
A BMGpPaHWIi i3 rpynu, Wwo cknagaetbes 3 N Ta C-R?,;
A BI/I6$aHVIVI i3 rpynu, wo cknagaetbcda 3 N ta C- CH3,
LAY A® HezanexHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N ta C-H;
R Bm6pava| i3 rpynu, WO CKNagaeTbCs 3 BOOHIO Ta METUy;
R® BUBpaHUi i3 rpynu, WO CKNAAaETbCst 3 BOAHIO, MeTuny Ta N-MeTunamiHomeTuny;
Y Bubpanuy i3 rpynu, wo cknagaetbca 3 O Ta S, npu ubomy fkwo Y gBnse cobow O, TO
woHaimeHwe oguH 3 A*, A% a6o A® asnsie co6oro N;
3a yMOBMU, WO 2-MeTun-8-geHin-6H-xpomeHo[6,7-d]Jokcason-6-0H BUKNIOYEHNIA.
B20. Cnonyka, BubpaHa 3 rpynu, L0 CKnagaeTbes 3:
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3-meTun-5-deHin-7H-dypo[2,3-b]nipaHo[3,2-elnipnanH-7-oHy,
3,6-aumeTun-5-deHin-7H-dypo[2,3-b]nipaHo[3,2-e]nipuanH-7-oHy,
3,6,9-TpumeTnn-5-coeHin-7H-xpomeHo[6,7-d]izokcasosn-7-oHy,
6,9-oumeTnn-4-goeHin-2H-TtieHo[3,2-g]xpomeH-2-0Hy,
2,4-pumeTnn-8-geHin-6H-xpomeHo[6,7-d]Jokcason-6-oHy,
4-meTun-2-((MmetTunamiHo)meTnn)-8-geHin-6H-xpomeHo[6,7-dJokcason-6-ony,
3,6,9-TpumeTnn-4-ceHin-2H-TtieHo[3,2-g]XpoOMeH-2-0Hy,
4-meTnn-8-ceHin-6H-xpomeHo[6,7-dJokcason-6-oHy,
2,4,7-TpumeTun-8-geHin-6H-xpomeHo[6,7-d]okcason-6-oHy Ta
3,9-aumeTunn-5-deHin-7H-xpomeHo[6,7-d]izokcason-7-oHy,
abo ii cinb abo conbear.
B21. Cnonyka 3aransHoi cpopmynu (II) abo ii cinb abo conbBat, ae
Y sense coboto S;
A BnbpaHui i3 rpynu, wo cknagaetbcsa 3 N ta C- R
A BMOpaHwui i3 rpynu, wo cknagaetbcst 3 N 1a C- R
A BI/I6J)aHVIVI i3 rpynu, Wwo cknagaeTbest 3 N ta C-RY;
,i A°, i A° HesanexHo BUGpaHi 3 rpynu, Lo cknagaeTtbest 3 N Ta C-RY;
R BVI6paHI/IVI i3 rpynu, Wo cknagaeTbes 3 BogHto, (C1-Cz)ankiny, ranoreny, (C;-Cz)ankokeu Ta (Cy-
C )ranoreHanKmy,
R BMOpaHWIA i3 rpynu, WO CKragaeTbest 3 BOAHIO, ranoreHy 1a (Ci- Cg)anKmy,
R® BMBPaHWIA i3 rPyNK, WO CKNaaaeTbea 3 BoaHio, (C1-Cs)ankiny, NR*R®, (Ci-Cs)ankin-NR*R® ta
LiaHo;
ne R* 1a R® HezanexHo BMbGpaHi 3 rpynu, wo cknagaetbca 3 BogH, (Cs-Cs)umknoankiny, (Cs-
Cs)reTepoumknoarnkiny, (C,-Cz)ankiny, abo R* Ta R® pasom 3 aTomom a3oTy, [0 SIKOrO BOHU
npueaHaHi, yTBOPIOIOTb 5-7-4neHHe reTepouuknivyHe Kinbue, ke HeobOoB'A3KOBO MICTUTb Ha 404ATOK
40 BKa3aHOro BuLLe atoMa a3oTy JO4aTKOBY reTepoaToMHy rpyny, BUOpaHy 3 rpynu, WO CKIagaeTbes
30 T1aNR® ge R® BMOpaHWIA i3 rpynu, WO CKNagaeTbCcsa 3 BOAHIO, METUNY, aueTuny Ta dpopminy; R®
BuOpaHui i3 rpynu, wo cknagaetbca 3 (Cy-Cylankiny, (Cs-Cs)umknoankiny Ta (Cs-
Cs)reTepoumknoarkiny;
R® BMOpaHWIA i3 rpynu, Wo ckragaeTbest 3 BogHto, (C1-Cs)ankiny Ta (C;-Cs)ankokcu.
B22. Cnonyka 3araneHoi doopmynu (1) abo ii cinb abo conbsar, e
Y aense coboto S;
A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N ta C- R
A BMBpaHwi i3 rpynu, wo cknagaetbcs 3 N 1a C- R
A BM65pava| i3 rpynu, wo cknagaetscs 3 N 1a C- R%
,i A%, i A® HesanexHo BMOpaHi 3 rpynu, LWwo CKna,qaeTbCﬂ 3N Ta C-R%;
R Bm6pava| i3 rpynu, WO CKNagaeTbCs 3 BOOHIO, METUNy, XIopy, (pTopy, METOKCU, eTOKCK Ta
TpmchopmeTmny
R BMOpaHWIA i3 rpynu, WO CKragaeTbes 3 BOOHI0, Opomy Ta MeTuny;
R® BUGPaHMI1 i3 rpynu, WO CKNaAaETbCA 3 BOAHIO, METUMY, MOpPAOniHiny, MopdoniHomeTuny, N-
MeTmnawHomeTmny, N, N-anmeTunamiHomeTuny Ta uiaHo;
R BMOpaHWIA i3 rpynu, LLO CKNAgaeTbCs 3 METUMY, ETUNY Ta LMKINoNponiny;
R® BUGPaHMIA i3 rpynu, LLO CKNAJaeTbCs 3 BOAHIO, METUIY Ta METOKCH.
B23. Cnonyka 3aransHoi dpopmynu (II) abo ii cinb abo conbear, ge
Y aBnsie coboto S;
Al BMUGpaHUi i3 rpynu, Wwo cknaaaetbes 3 N Ta C-CHg;
A BMBpPaHWIi i3 rpynu, Wwo cknagaetbes 3 N Ta C-R?,;
A BM65pava| i3 rpynu, wo cknagaetbca 3 N Ta C-CHg;
LAY A® HezanexHo BMOpaHi 3 rpynu, wo cknagaetbca 3 N ta C-H;
R BM6paHl/II/I i3 rpynu, WO CKNagaeTbes 3 BOAHIO Ta METUIY;
R® BUGpaHWI1 i3 rpynu, LLO CKNaAaeTbCcs 3 BOAHIO, METUNY Ta N-MeTunamiHomMeTuny.
B24. Cnonyka, BubpaHa 3 rpynu, Lo CKnagaeTbcsa 3:
6,9-anmeTun-4-peHin-2H-tieHo[3,2-g]xpoMeH-2-0Hy Ta
3,6,9-TpumeTun-4-ceHin-2H-TieHo[3,2-g]1XpoMeH-2-0Hy,
abo ii cinb abo conbear.
B25. Cnonyka 3aransHoi dpopmynu (1) abo i cinb abo conbeart, e
Y aensie coboto O;
A" BUBpaHuit i3 rppynu, wwo cknaaaetbest 3 N Ta C-R%;
A% BUBpaHuit i3 rppynu, Wwo cknaaaetbest 3 N Ta C-R>;
A® BUGpaHuit i3 rppynu, wwo cknaaaetbest 3 N Ta C-RY;
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p,e u40|-|a|/||v|eH|_ue oowH 3 At, A? a6o A2 siBnsie co6oro N;
,i A°, i A° HesanexHo BVI6paHI 3 rpynu, wo cknagaetbcsa 3 N ta C- RY;

R BVI6paHI/IVI i3 rpynu, Wo cknagaetbesa 3 BogHto, (C4-Cs)ankiny, ranoreny, (C,-Cs)ankokeu Ta (C;-
Cs)ranoreHarnkiny;

R? BUBpaHUI i3 rpynu, LLO CKNaAaETbCst 3 BOAHIO, ranoreHy Ta (C;-Cs)ankiny;

R® BUGpaHuit i3 rpynu, WO cknagaeTbest 3 BoAHW, (Cq-Cz)ankiny, NR'R®, (C1-Cs)ankin-NR*R® Ta
LjiaHo;

ne R* ta R® HezanexHo BUOpaHi 3 rpynu, u.lo CKJ'Ia,CI,aSTbCFI 3 BoaHt, (Cs-Cs)umknoankiny, (Cs-
Cs)retepoumknoankiny Ta (C;-Cs)ankiny, abo R* Ta R® pasom 3 aTomom a30Ty, OO $KOFO BOHM
NPUeELHaHi, YTBOPIOKTb 5-7-UneHHe reTepouuKIliyHe Kinbue, ke HeOOOB'A3KOBO MICTUTb Ha 4OL4ATOK
A0 BKA3AHOTO BULLE aTOMa a30Ty AOAATKOBY reTepOaTOMHY rpyny, BMBpaHy 3 rpynu, WO cknagaeTbcs
3 0 1a NR®, ge R® BuGpaHuii i3 rpynu, WO CKragaeTbCa 3 BOOHIO, METUIY, aueTuny Ta dpopminy;

R® BI/I6paHI/II/I i3 rpynn, wo cknagaetbca 3 (Ci-Cylankiny, (Cs-Cs)umknoankiny Tta (Cs-
Cs)reTepouuknoankiny;

R® BUBpaHui i3 rpynu, WO CKNaAaeTbest 3 BoAH, (C1-Cs)ankiny Ta (C;-Cs)ankokeu;

3a YMOBM, WO 2-MeTu-8-deHin-6H-xpomeHo[6,7-d]Jokca3on-6-0H BUKNIOYEHNIA.

B26. Cnonyka 3araneHoi doopmynu (l1) abo ii cinb abo conbsar, ae

Y ﬂBJ‘Iﬂe coboto O;

A BMOpaHwui i3 rpynu, wo cknagaeTtbest 3 N 1a C- R

A BMOpaHwui i3 rpynu, wo cknagaetbest 3 N 1a C- R

A® BUBpaHWIt i3 rpynu, Lo CKNanaeTbCA 3 N ta C-R%;

ne LLIOHaVIMeHLLIE OAVH 3 AL, A% 360 A® snisie co60io N;

* i A%, i A® HesanexHo Bm6paH| 3 rpynu, wo cknagaetbca 3 N Ta C-R:

R1 BMOpaHMI i3 rpynu, WO CKNagaeTbCa 3 BOAHIO, METUMY, XJopy, pTOpy, METOKCK, €TOKCU Ta
TpudptopmeTuny;

R® BMGpaHwWii i3 rpynu, WO cKrnagaeTbcs 3 BOAHI0, OpoMy Ta meTuny;

R® BNOpaHWIA i3 rpynu, WO CKNagaeTbCcs 3 BOAHKO, MeTuny, MopdoniHiny, mopdoniHomeTtuny, N-
MmeTunamiHomeTuny, N, N-gumetTnnamiHomeTuny Ta UiaHo;

R® BMGpaHMi1 i3 rpynu, LLO CKNagaeTbes 3 METUITY, ETUITY Ta LIMKIONpPONiny;

R® BUGPaHWIA i3 rpynu, LLO CKNAJaeThCs 3 BOAHIO, METUIY Ta METOKCHU;

3a YMOBMU, WO 2-MeTurn-8-ceHin-6H-xpomeHo[6,7-d]Jokcason-6-oH BUKNIOYEHUNA.

B27. Cnonyka 3araneHoi doopmynu (ll) abo ii cinb abo conbsar, e

Y sense coboto O;

A BnbpaHui i3 rpynu, wo cknagaetbcsa 3 N ta C- CH3,

A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N 1a C- R%

A3 B1GpaHui i3 rpynu, o CKJ'Ia,EI,aeTbCFl 3NTaC- CH3,

,qe u40Ha|/||\/|eH|_ue oovH 3 AY, A? a6o A® siBnsie co6oro N:

i A% i A® HesanexHo Bl/l6paHI 3 rpynu, wo cknagaetbcd 3 N T1a C-H;

R BM6paHl/II/I i3 rpynu, LLO CKNnagaeTbecs 3 BOOHIO Ta METUNy;

R® BUGpPaHWIA i3 rpynu, LLO CKNaJaeThest 3 BOAHIO, MeTUNy Ta N-MeTunamiHoMeTuny;

3a YMOBMU, WO 2-MeTurn-8-ceHin-6H-xpomeHo[6,7-d]Jokcason-6-oH BUKNIOYEHUNA.

B28. Cnonyka, BubpaHa 3 rpynu, Lo CKnagaeTbca 3:

3-meTun-5-erin-7H-dypo[2,3-blnipaHo[3,2-e]nipnanH-7-oHy,

3,6-aumeTun-5-peHin-7H-ypol[2,3-b]nipaHo[3,2-e]nipnanH-7-oHy,

3,6,9-TpumeTnn-5-cpeHin-7H-xpomeHo[6,7-d]izokcasosn-7-oHy,

2,4-gpumeTnn-8-goeHin-6H-xpomeHo[6,7-d]Jokcason-6-oHy,

4-meTun-2-((metunamiHo)meTnn)-8-geHin-6H-xpomeHo[6,7-dJokcason-6-ony,

4-meTnn-8-cpeHin-6H-xpomeHo[6,7-dJokcason-6-oHy,

2,4,7-TpumeTun-8-geHin-6H-xpomeHo[6,7-d]okcason-6-oHy Ta

3,9-aumeTnn-5-deHin-7H-xpomeHo[6,7-d]izokcason-7-oHy,

abo ii cinb abo conbear.

B29. Cnonyka 3aransHoi doopmynu (1) abo ii cinb abo conbear, e

Y ﬂBnﬂe coboto O; A® siBnisie coboto N;

A BMOpaHwuii i3 rpynu, wo cknagaetbcest 3 N 1a C- R
A? BM65pava| i3 rpynu, wo cknagaeTbest 3 N 1a C-R%;
A , i A® HezanexHo BMOpaHi 3 rpynu, wo CKJ'Ia,EI.aSTbCH 3N T1a C-RY;

R BmﬁpaHmm i3 rpynu, Wo cknagaetbcsa 3 BogH, (C1-Cs)ankiny, ranoreHy, (C,-Cs)ankokem Ta (C;-
Cs)ranoreHarnkiny;

R? BUGpaHUI i3 rpynu, L0 CKNAAAETbCst 3 BOAHIO, ranoreHy Ta (C;-Cs)arnkiny;
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R® BMOpaHuK i3 rpynu, WO cknagaetbcs 3 BogHw, (C;-Cs)ankiny, NR'R®, (Cl-Cg)aﬂKiH-NR4R5 Ta
LiaHo;

ne R* t1a R® HezanexHo BUOpaHi 3 rpynu, Wwo cknagaetbcs 3 BogHt, (Cs-Cs)umknoankiny, (Cs-
Cs)reTepoumknoankiny, (C,-Cz)ankiny, abo R* Ta R® pasom 3 aTomMoM a3oTy, A0 SIKOTO BOHU
npueaHaHi, yTBOPIOKOTb 5-7-YneHHe reTepouuKITivyHe Kinbue, ke HeOOOB'A3KOBO MICTUTbL Ha OOAATOK
40 BKa3aHOoro BuLle atoMa a3oTy A0OaTKOBY reTepoaToMHy rpyny, BUOpaHy 3 rpynu, Lo CKragaeTbes
3071aNR® ge R® BMOpaHWIA i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, METUIY, aUeTuny Ta dopminy;

R® BuGpaHwit i3 rpynu, wo cknagaetbesi 3 (Cqi-Cqankiny, (Ca-Cs)umknoankiny Ta (Cs-
Cs)reTepoumknoarnkiny.

B30. Cnonyka 3aransHoi dopmynu (1) abo ii cinb abo conbear, ae

Y sense coboto O; A’ aBnsie coboto N;

A BnbpaHui i3 rpynu, wo cknagaetbca 3 N ta C- R

A BI/I65paHVIVI i3 rpynu, wo cknagaetses 3 N 1a C-R?;

,i A°, i A° HesanexHo BUGpaHi 3 rpynu, wo cknagaetbcsa 3 N ta C- RY;

R BVI6paHVII/I i3 rpynu, WO CKNagaeTbCsa 3 BOAHIO, METWIY, XIopy, chopy, METOKCK, eTOKCU Ta
TpudpTopmeTuny;

R® BMGpaHwWii i3 rpynu, WO cKrnagaeTbes 3 BOOH0, Opomy Ta MeTuny;

R® BNOpaHWIA i3 rpynu, WO CKNagaeTbCcs 3 BOAHKO, MeTuny, MopdoniHiny, mopdoniHomeTuny, N-
meTunamiHomeTuny, N, N-gumetTnnamiHomeTuny Ta uiaHo;

R® BMGpaHWI1 i3 rpynu, LLO CKNagaeTbes 3 METUITY, eTUITY Ta LIMKIONpOriny.

B31. Crnonyka 3araan0| dopmynu (Il) abo ii cinb abo conbear, ae

Y sense coboto O; A® sBnsie coboto N;

A BnbpaHui i3 rpynu, wo cknagaetsca 3 N 1a C- CH3,

A BM65pava| i3 rpynu, wo cknagaetbes 3 N 1a C-R?;

, i A® HesanexHo BUBPaHi 3 rpynu, Lo CKJ'Ia,EI,a(-)TbCﬂ 3N Ta C-H;

R BVI6paHVII/I i3 rpynu, WO CKNagaeTbecs 3 BOAHIO Ta METUIY;

R® BUGpaHWI1 i3 rpynu, LLO CKNagaeThest 3 BOAHIO, MeTUry Ta N-meTunamiHomeTuny.

B32. Cnonyka, BubpaHa 3 rpynu, L0 CKnaaaeTbes 3:

3-meTnn-5-geHin-7H-gypo[2,3-b]nipaHo[3,2-e]nipuanH-7-oHy Ta

3,6-aumeTnn-5-deHin-7H-dypo[2,3-b]nipaHo[3,2-e]nipuanH-7-oHy.

B33. Cnonyka 3araan0| dopmynu (11) a6o il cinb abo coanaT ae

Y F|BJ'IF|€ coboto O; A' siBnsie coboto N; A’ siBnsie coGoro C-R

A BM65pava| i3 rpynu, wo cknagaetscs 3 N 1a C- R%

,i A%, i A® HesanexHo BMOpaHi 3 rpynu, Lo CKna,qaeTbCﬂ 3N Ta C-R%;

Rl BI/I6paHI/II/I i3 rpynu, Wo ckrnagaetbca 3 Ry BubpaHui i3 rpynu, wo CKJ'Ia,D,aGTbCFl 3 BogHi, (C;-
Cs)ankiny, ranoreny, (C;-Cs)ankokeu 1a (Cq-Cs)ranoreHankiny;

R® BMOpaHWI i3 rpynu, WO CKnagaeTbCs 3 BOAHIO, ranoreHy Ta (C-Cs)ankiny;

Rs BVI6paHI/II/I i3 rpynu, wo CKnapaetses 3 Rs BuOpaHwuii i3 rpynu, Wwo cknagaetbcs 3 BogHw, (Ci-
C )anKmy NR'R®, (Cy- Cs)ankin- NR’R® Ta ujaHo;

ae R* ta R® HezanexHo BMOpaHi 3 rpynu, LLI,O cmap,aeTbc;l 3 BoAHt, (Cs-Cs)umknoankiny, (Cs-
Cs)retepoumknoankiny ta (C;-Cs)ankiny, abo R* ta R® pasom 3 aTomom asoTy, OO SIKOrO BOHMU
NnpuedHaHi, yTBOPOOTL 5-7-4neHHe reTepouuknivyHe Kinble, sike HeoOOB'A3KOBO MICTUTb Ha 4OOATOK
Ao BKa3aHOF0 Bmme aToma asoTy A40OATKOBY reTepoaTtoMHy rpyny, BUGpaHy 3 rpynu, WO CKagaeTbes
30 Ta NR®, ge R° BMOpaHWI i3 rpynu, WO CKIagaeTbCa 3 BOOHIO, METUINY, aueTuny Ta dopminy;

R® Bm6pava| i3 rpynu, Wo cknagaeTecs 3 BogHto, (C;-Cz)ankiny Ta (Cy-Cj)ankokey;

3a ymMOBMU, WO 2-MeTun-8-geHin-6H-xpomeHo[6,7-d]Jokca3on-6-0H BUKNIOYEHNIA.

B34. Cnonyka 3araano'|' dopmynu (11) a60 ii cinb abo conbBarT, ge

Y aense coboto O; A' siBnisie coboto N; A’ siBrisie co6o+o C-R%;

A BM6£ava| i3 rpynu, Lo cknagaeTbest 3 N Ta C-R%;

LAY A® HezanexHo BMOpaHi 3 rpynu, wo cknagaetbca 3 N 1a C- R:

R Bw6pava| i3 rpynu, WO CKNafjaeTbCs 3 BOAHIO, METWUIY, XIopy, chopy, METOKCK, eTOKCU Ta
TpudTOPMETUNY;

R2 BMOpaHWIA i3 rpynu, WO CKragaeTbest 3 BOOHIO, Opomy Ta MeTuny;

R® BUGpaHuWi i3 rpynu, WO cknagaeTbes 3 R BUGpaHUii i3 rpynu, WO CKNagaeTbcst 3 BOAHIO,
MeTuny, mMopdoniHiny, mopdoniHomeTuny, N-metunamiHomeTuny, N, N-aumetunamiHomeTuny Ta
LjiaHo;

R® BMOpaHWI i3 rpynu, WO CKIagaeTbCs 3 BOOHIO, METUIY Ta METOKCY;

3a yMOBMU, WO 2-MeTun-8-geHin-6H-xpomeHo[6,7-d]Jokcason-6-0H BUKNIOYEHNIA.

B35. Cnonyka 3aransHoi dpopmynu (Il) abo ii cinb abo conbear, ae

Y sBnsie coboto O; A' siensie coboto N; A® siBnsie coboto C-R?,;
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A BI/I6£8HMM i3 rpynu, wo cknagaetbeda 3 N ta C-CHg;

, i A° HesanexHo BuGpaHi 3 rpynu, wo cknagaetbcd 3 N ta C-H;

R BVI6paHVII/I i3 rpynu, L0 CKNagaeTbCs 3 BOAHIO Ta METUIy;

R3; BMOpaHum i3 rpynu, wo ckrnagaetbcsi 3 R; BUOpaHui i3 rpynu, WO CKNagaeTbCs 3 BOAHIO,
meTuny Ta N-meTnnamiHomeTuny.

B36. Cnonyka 3aransHoi cpopmynu (1) abo ii cinb abo conbeart, ae

Y sensie coboio O; A sinsie co6oto N; A? sisnisie coboro C-R®; A® aBnsie coboto C-CH3; A? i A®, i
A® sBnsitoTb coboto C-H;

R? BMOpaHWI i3 rpynu, WO CKNagaeTbCsa 3 BOAHIO Ta METUNY;

Rs; BMGpaHun i3 rpynn, wo cknagaetbcs 3 R; BMBpaHui i3 rpynu, WO CKkNagaeTbCsa 3 BOAHIO,
meTuny ta N-meTunamiHomeTuny.

B37. Cnonyka, BubpaHa 3 rpynu, L0 CKNagaeTbes 3:

2,4-anmeTnn-8-peHin-6H-xpomeHo[6,7-d]okcason-6-oHy,

4-meTun-2-((MeTunamiHo)meTnn)-8-eHrin-6H-xpomeHo[6,7-dJokcason-6-oHy,
4-meTnn-8-cpeHin-6H-xpomeHo[6,7-dJokca3zon-6-oHy Ta

2,4, 7-TpumeTnn-8-geHin-6H-xpomeHo[6,7-d]Jokcason-6-oHy,

abo ii cinb abo conbear.

B38. Cnonyka 3araneHoi doopmynu (l1) abo ii cinb abo conbsar, ae

Y siensie coboto O;

Al sBnsie coboto C-R?;

A aBnse coboto N;

A BM65pava| i3 rpynu, wo cknagaetbes 3 N 1a C-R?;

, i A® HesanexHo BUBPaHi 3 rpynu, Lo CKJ'Ia,EI,a(-)TbCﬂ 3N Ta C-R%;

R B|/|6pava| i3 rpynu, Wo cknagaetbcsa 3 BoAHM, (C1-Cz)ankiny, ranoreHy, (C,-Cs)ankokem Ta (C;-
C3)ranoreHanKmy,

R? BUGpaHUI i3 rpynu, LLO CKNAAaETbCs 3 BOAHIO, ranoreHy Ta (C1-Cs)ankiny;

R® BuOpaHui i3 rpynu, wo cknagaetbcsd 3 (Ci-Cyankiny, (Cs-Cs)umknoankiny Tta (Cs-
Cs)reTepoumknoarkiny;

R® BMOpaHWA i3 rpynu, Wo ckrnagaeTbes 3 BogHto, (C1-Cs)ankiny Ta (C;-Cs)ankokcu.

B39. Cnonyka 3aransHoi dpopmynu (1) a6o || cinb abo conbear, ge

Y ﬂBJ‘Iﬂe coboto O; A' siBnsie coboto C-R%; A? ﬂBnﬂe coboto N;

A BM65pava| i3 rpynu, wo cknagaetscs 3 N 1a C- R%

, i A® HesanexHo BMOpaHi 3 rpynu, LWwo CKna,qaeTbCﬂ 3N Ta C-R%;

R Bm6pava| i3 rpynu, WO CKNagaeTbCcs 3 BOOHIO, METWUMy, XIopy, CbTOpy, METOKCU, eTOKCK Ta
TpudTOPMETUNY;

R2 BMOpaHWI i3 rpynu, WO CKNagaeTbCs 3 BOOHI0, Bpomy Ta MeTuny;

R BMOpaHWI i3 rpynu, WO CKNagaeTbCsa 3 METUNY, eTUNy Ta LUKNonponiny;

R® BUGPaHWI1 i3 rpynu, LLO CKNaJaeTbCst 3 BOAHIO, METUIY Ta METOKCH.

B40. Cnonyka 3aransHoi doopmynu (l1) abo ii Clﬂb abo conebear, e

Y ﬂBJ‘Iﬂe coboto O; A' sinsie coboto C-CHg; A? saiBnsie co6oto N;

A B|/|6bpaHMM i3 rpynu, wo cknagaetbcd 3 N ta C-CHg;

, i A®° HezanexHo BMOpaHi 3 rpynu, wo cknagaetbca 3 N ta C-H;

R Bm6pava| i3 rpynu, WO CKNagaeTbCs 3 BOOHIO Ta MeTUny.

B41. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeTbes 3:

3,6,9-TpumeTnn-5-cpeHin-7H-xpomeHo[6,7-d]isokcason-7-oHy Ta 3,9-aumeTun-5-peHin-7H-
XpoMeHO[6,7-d]isokcason-7-oHy, abo ii cinb abo conbeart.

Y KOHKPETHUX BapiaHTax 3AilicHeHHst AaHoro BuHaxody A° sBrisie coboto C-R', Girbll KOHKPETHO
C-H.

B iHLWNX KOHKPETHWX BapiaHTax 34iINCHEHHSI 4aHOro BUHaxoay A® aBnsie co6oto N.

BinblWw KOHKpeTHi BapiaHTW 30IACHEHHs [OaHOro BWHaxo4y npeAcTaBneHi  BignoBiAHUMU
KOHKPETHUMW CMOMNyKaMu 3 HaBeOeHMX Hwxkdye Tabnuub 1 Ta/abo 2, siki OXONMHKTbLCA KOXHUM i3
BiANOBIOHMX 3rajaHuX BuLle NepeniyeHnx BapiaHTiB 34iACHEHHS, We Oinbll KOHKPETHO Taki, LWo
MaloTb NokasHUK ICsy, No3HaYeHMn sk "++" abo "+++", HaBiTb Lle Binbll KOHKPETHO Taki, ski MatoTb
nokasHuk ICsp, Nno3Ha4YeHnn ak"+++".

o6 3pobuTn BU3HAYEHHSA SAKOMOra KOpPOTLUMMM, Crlig PO3yMmiTu, WO TepMiH "ankin" oxonme B
NeBHWX BapiaHTaX 34IMCHEHHS arnkis, ankeHin Ta ankiHin. MaeTbca Ha yBasi, Wo ¢axiBuesi B gaHin
ranysi oueBngHo, wo "C-ankeHin" ta "Ci-ankiHin" He BKMOYEHi.

Y KOHTeKCTi gaHoro BuMHaxoay (C;-C,)ankinbHa rpyna, siKLo He BKa3aHO iHwe, 30Kkpema, O3Havae
NiHiMHUMN abo posranyxeHui (C,-Cy)ankin, Ginbl KOHKPETHO BUOPaHWUI i3 rpynu, WO CKNagaeTbes 3 -
CH3, -C2H5, 'CH=CH2, 'CECH, 'C3H7, 'CH(CHg)z, 'CHZ'CH=CH2, 'C(CH3)=CH2, 'CHZCH'CHg, -C=C-
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CHj, -CH,-C=CH, -C4Hy, -CH,-CH(CHgz),, -CH(CHj3)-C,Hs T1a -C(CHgj)s, wWwe O6inbll KOHKPETHO
BMbpaHumn i3 rpynu, wo cknagaetbca 3 -CHj, -C,Hs, -(CH,),CHs, -CH(CHs),, -(CH,)3CHj, -CH,-
CH(CHa),, -CH(CH3)-C,Hs Tta C(CHs3)s 3ragaHi Bulle ankinbHi rpynn MoXyTb OyTU He3anexHo
3amilleHi ogHieto abo gekinbkoma (C.-Cs)ankokcurpynamu, 3okpema ogHieto (C1-Cs)ankokcurpynoto,
30Kkpema ae BkasaHui (C1-C3)ankokcu € HesamileHUM.

Y KoHTekcTi gaHoro BuHaxogy (C;-Cz)ankinbHa rpyna, SKLWO He BKa3aHO iHLe, 30Kpema, 03Ha4ae
NiHiMHMM abo posranyxeHui (C,-Cs)ankin, 6inbl KOHKPETHO BUOPaHWUIA i3 rpynu, WO CKNagaeTbes 3 -
CHas, -C,Hs, -(CH2)2CH3, 'CH(CH3)2, '(CH2)3CH3, 'CHz'CH(CHg)z, 'CH(CHg)'CzH5 Ta C(CH3)3 3rap,aHi
BULWLE ankinbHi rpynu MOXyTb OyTn HesanexHo 3amiweHi opHieto abo pekinbkoma (Ci-
Cs)ankokcurpynamu, 3okpemMa ogHieto (C;-Cs)ankokecmrpynoto, 3okpema ge BkasaHun (C,-Cs)ankokcu €
He3aMileHNM.

Y koHTekcTi gaHoro BuHaxogny (Cs-Cs)umkrnoarnkinbHa rpyna O3Hadae HeapoMaTWUyHy KinbLEeBy
CUCTEMY, SIKa MICTUTb TPU-M'ATb aTOMIB BYIneLo, 30KpemMa LMKIonponaH, LMKnobyTaH, UuknoneHTaH
Ta UMKnoneHTeH. 3ragaHi BuLe LUKNoarnkinbHi rpynyM MoxyTb ByTu HesanexHo 3amilleHi ogHiero abo
aekinbkoma (C,-Cs)ankoken- ta/abo (C,-Cs)ankinbHummn rpynamu, 3okpema ogHieto (Ci-Cz)ankokcu-
abo (C;-Cj)ankinbHoto rpynoto, 3okpema ae BkasaHi (C1-Cs)ankoken Ta (C1-Cs)ankin € HesamiweHnMu.

Y KoHTekcTi gaHoro BuHaxody (Cs-Cs)reTepoumkrnoankineHa rpyna oO3Hadae HeapoMaTuyHy
KinbLeBY CUCTEMY, Sika MICTUTb TPU-N'ATb aTOMIB BYrfeLto, e oavH abo Aekinbka, 30Kkpema OAuvH, 3
aToMiB BYrneLto B KifbLi 3aMillleHi reTepoaToOMHO rpynoto, BubpaHoto 3 rpynu, wo Mictutb O, S, SO,
SO,, N ta NR", 3okpema BnbpaHoi 3 rpynu, wo mictutb O, SO, Ta NR", oe R" He3anexHo BUOpaHun
i3 rpynu, Wo cknagaeTbca 3 BoAH, (Ci-Cy)ankiny, dopminy Ta auetuny. 3okpema, BkasaHa (Cs-
Cs)reTepoumkrnoarnkineHa rpyna subpaHa 3 rpynu, Lo CKagaeTbCs 3 -OKCeTaH-2-iny, -okceTaH-3-iny, -
TeTparigpodypaH-2-iny, -TeTparigpodypan-3-iny, -asavpnaunH-2-iny, -aseTuamnH-2-iny, -asetnanH-3-iny,
-niponignH-2-iny, -niponiguH-3-iny, 1,1-giokcngoteTparigpoTiodeH-3-iny, 1,1-giokcmaoTieTan-3-iny,
BinbL KOHKPETHO BMOpaHa 3 rpynu, WO CKNagaeTbes 3 -TeTparigpodypan-2-iny, -tetparigpodypaH-3-
iny, -asMpuguH-2-iny, -niponiauvH-2-iny Ta -niponigunH-3-iny, e -asnpuguH-2-in, -asetnguH-2-in, -
aseTuanH-3-in, -niponiguH-2-in, -niponiguMH-3-in He3anexHo 3aMileHi npu ixX BignoBigHOMY aToMi
as3oTy 3anuwkoMm R", ik goknagHo onncaHo Bulle. 3ragaHi BULLLE reTepOoLMKITIoarnkinbHi rpynyM MoXyTb
OyTn HesamnexHo 3aMmilleHi ofHielo abo pekinbkoma (Ci-Cs)ankokcu- Ta/abo (Ci-Cj)ankinbHUMK
rpynamu, 3okpema ogHieto (Ci-Cs)ankokeu- abo (C;-Cs)ankineHoto rpynoto, 3okpema ge BkasaHi (Ci-
Cs)ankokeu Ta (C4-Cs)ankin € HesaMilleHUMu.

(Ci-Cs)ankokeurpyna osHavae O-(C;-Cg)amkinbHy rpyny, A€ BignoBigHa ankinbHa 4YacTuHa
BM3HAYEHa BMLUE;, B KOHKPETHUX BapiaHTax 3AiNcHeHHA paHoro BuHaxody (Ci-Cz)ankokcurpyna
BubpaHa 3 rpynu, Lo BKOYAE METOKCU, €TOKCK Ta i30MPOMOKCU.

(Ci-C3)ranoreHankinbHa rpyna osHadae (C;-Cs)ankinbHy rpyny, BM3Ha4YeHy BuULLe, 3aMilleHy
ogHuM abo gekinbkoma atoMaMu ranoreHy, 3okpema 3amilleHy OAHUM-M'ATbMa atoMaMu raroreHy.
Binbw koHkpeTHO, (C,-Cj)ranoreHankinbHa rpyna BubpaHa 3 rpynu, WO CKNagaeTbCs 3 -C(R1°)3, -
CR(RY),, -CRPR™RY™, -C,(R")s, -CH,C(R'); -C(R),-CH(R'Y), -CH,-CR(R'), -CH,-
CR(R)R'", -C5(R™), abo -CZH4-C(R1°)3, pe R®, R™, R HesanexHo siBnsitoTb coboto F, Cl, Br abo
I, 3okpema F; GinbLu KoHKpeTHO, (C1-Cs)ranoreHarnkin sense coboto CFs.

Y KOHKpEeTHUX BapiaHTax 34iMCHEHHS OAHOro BUHaxoA4y ranoreH abo ranoreHoBa rpyna o3Hadae
dTOp, X11op, 6pom abo noa; 3okpema 6pom, xnop abo dTop.

CknagoBi YacTuHU, SiKi, 9K BKa3aHO B JAHOMY AOKYMEHTI, MOXyTb 6yTn Heob0B'A3KOBO 3aMilLieHi,
AKWO He BKa3aHO iHLWe, MOXYTb OyTU 3amillieHi B 6yab-AKOMY NMOMOXEHHi, MOXNMBOMY 3 NOrMsA4y XiMmii.

BignosigHo [0 3HaHb baxiBUsl CMOMYKM 3a AaHMM BMHAXOAOM, a TaKOX iX COJli MOXYTb MICTUTH,
Hanpuknag, y Bunagkax BUAineHHsa B KpUcTaniyHin oopmi, pisHi KinbKoCTi PO3YMHHUKIB. Takum YMHOM,
B 0oOcar gaHoro BMHaxody BKIKOYEHi BCi conmbBaTu i, 30Kkpema, BCi rigpatu Cnonyk 3a gaHuMm
BMHAXOAOM, a TaKOX BCi conbBaTW i, 30Kpema, BCi rigpatu cosfierM Crnomnyk 3a AaHuM BUHaxXoOOoM.
KoHkpeTHi conbBaTn abo rigpatn SBnsoTb COO0 cTeEXioMeTpUYHI abo cyGCTeEXiOMETPUYHI conbBaTh
abo rigpatu, wo MictaTte 0,5, 1 abo 2 Mmonekynu conbBaTty abo Boau Ha MONEKYNy CMOMykX 3a AaHUM
BMHAXO40M.

Y cnocobi ogep>xaHHsi CNOMNyKX 3rigHo 3 aHUM BUHAX040M,

W2
L "o~
pod SnR%;
ae W saensge coboto abo [e 3acToCOBYHOTb AN onocepeakoBaHoOro
nepexigHMM MeTanomM auunioBaHHA B MOMOXEHHI, No3HayeHomy 3ipoukoto Yy copmyni II', R®
YyTBOPEHWU 3i 3rafjaHol Bulle rpynu W? B pesynbTati OnocepefKkoBaHOro nepexigHumMm meTtarom

CMNOMyYeHHS B MOMOXEHHI, MO3Ha4YeHoMY 3ipo4koto y cbopmyni lI', npu uboMy aToM BOAHIO AO4a0TL A0
aTtoma Byrnewto W2, Lo € YaCTMHOK MOABIHOrO 3B'A3KYy, NMPU LbOMY OdepKaHWUn R® moxe 6ytn B
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AaHomy Bunagky BmbpaHwui i3 rpynu, WO cknagaeTbcs 3 MeTuny, eTuny, H-nponiny, isonponiny, H-
ByTtuny, BTop-6yTnny Ta isobytuny.

Ons GinblW [OKNagHOrO ONUCY MEBHOrO acnekTy Crnocoly OAepXaHHs CMOMyku 3rigHo 3 OaHuM
BMHaxXoOOM OrocepedkoBaHe MnepexigHMM MeTanom arkiflyBaHHsi B MOJIOXKEHHi, MO3HAaYeHOMY
sipoyukoto y cphopmyni IlI', 3okpema, O3Hayae, IO BYrNneLb-BYrneLeBuin 3B'A30K YTBOPKETLCA MiXK
aTOMOM BYrNeLl B MOSIOXEHHI, MO3Ha4YeHOMY 3ipoykoto y chopmyni II' (3 3aMilLlEHHAM TakMM YMHOM
aToma 6pomy), i atTomom Byrneuto rpynu W, WO € YyacTMHOK MOABINHOrO 3B'A3Ky (abo Ao Byrneuo,
abo O0 KWCHI), | 3abe3nevye MOXMIMBICTb €K30LMKMIYHOI LMKMisauii (Lo 3yMOBIOE YTBOPEHHST 5-
YNIEHHOTO KinbLs).

[nga Ginblw gOKNagHOro ONUCY NEBHOMO acnekTy AaHOro BUHaxody B cnocobi ogepyKaHHSA Cnonyku
3rigHO 3 gaHuM BuHaxozoMm, ae W saBnsie coboi BoaeHb (TobTo rpyna -Y-W gasnse coboto -Y-H),
onocepenkoBaHe nepexigHMM MeTanoM auuroBaHHSA B MOMOXEHHi, MO3HA4YeHOMY 3ipOYKOK Y
dopmyni II', sk onucaHo BuLle, 3AINCHIOTL NEpWMM (3 3aMilLeHHAM TakMMm 4YMHOM aToma Gpomy
rpynoto -CO-RS) 3 HaACTYMHOK UMKIi3auielo i3 3aCTOCYBaHHAM rigpOKCMIamiHy. Y KOHKPETHMX
BapiaHTax 3AificHeHHs1 BkasaHoro cnocoby, ne W sBnse cobow BoAeHb, BKasaHa UMKNidauis i3
3aCTOCYBaHHAM TiApOKCUNaMiHY XapaKTepu3yeTbCsl CTafield NepeTBOPEHHSI KapOOHINbHOI rpynu
3ragaHoi Bulle rpynu -CO-R® Ha okcum i3 3aCTOCyBaHHSAM TigpOKCUaMiHy 3 HACTYMHOW cTagieto
nepeTBOPEHHS TiAPOKCUITbHOT (PYHKLIOHANBHOT rpynu BKa3aHOro OKCUMY Ha npwuaaTHy BigxigHy rpyny
(Hanpuvknag, Wnaxom auunoBaHHA 3a gonomoro Ac,O) 3 HACTYMHOK BHYTPILIHBOMOMEKYNSAPHO
UUKmi3alielo WnaxoM HarpiBaHHa abo B umctomy Burnsigi, abo B OCHOBHMX yMOBax (Hanpuvknag, 3a
npucyTHocTi K,CO3 abo mipugunHy); MOXnmMBe NpeAcTaBneHHs HaBedeHe Ha cxemi 5, ctagii SP-5A Ta
SP-5C.

Y KOHKpEeTHUX BapiaHTax 34INCHEHHSI CMOCOBY oAepXKaHHs CMOoNnykW 3rigHO 3 AaHWM BUHAxXOAOM,

1

ae W aBnse  coboto “‘J BKa3aHe  ornocepeakoBaHe  nepexigHMM  MeTarnom
BHYTPILUHLOMOSEKYINSAPHE  ankinyBaHHS B TMOMOXEHHi, MNO3Ha4YeHoMy 3ipouykoo y dopmyni I
3[INCHIOITE LUMSIXOM 3aCTOCYBaHHSA KaTtanidatopa Ha OCHOBi nanagito, 6inbw koHkpeTHo Pd(OAC),,
30KkpemMa B TMOMSIPHOMY anpoTOHHOMY PO3YMHHUKY, Oinbw koHkpeTHOo B DMF, 3okpema 3a
Temnepatypu Big 60 go 130 °C, 6inblw koHkpeTHO npu npnbnusHo 80 °C, we binbw koHkpeTHO B DMF
npv npnbnmsHo 80 °C.

B iHWMX KOHKPETHUX BapiaHTax 34iNCHEHHS cnocoby oAepXaHHsi CMONYKW 3rigHO 3 [aHWUM

R O

BMHaxogom, ge W 4aBnse coboto -‘"J BKa3aHe onocepenkoBaHe nepexigHuM meTanom
BHYTPILLHLOMOIEKYINAPHE arnkinyBaHHA B MOMOXEHHi, Mno3HayeHoMmy 3ipoykoo Yy dopmyni I,
34iMcHIoTh WsaxoM 3actocyBaHHA cyMiwi conen Ni(ll) Ta Cr(ll), Binbw KOHKPETHO CyMili xnopuay
Hikento(Il) Ta xnopuay xpomy(ll), 3okpema B NONAPHOMY anPOTOHHOMY PO3YMHHUKY, BinbLl KOHKPETHO
B DMF, 3okpema 3a TemnepaTtypu Big 100 go 150 °C, 6inbl koHKpeTHO 3a Temnepatypu Big 120 go
140 °C, we 6inbw koHkpeTHO B DMF 3a temnepatypwm Big 120 go 140 °C.

Y We ogHOMY KOHKPETHOMY BapiaHTi 34iNCHEHHS CMOco0y oAepXKaHHSA CMOMyKW 3rigHO 3 AaHWUM
BnHaxogom, ge W saBnse coboi BoAeHb, BKaszaHe OMoOcepedkoBaHe MepexigHUM MeTarnom
aLuMroBaHHS B MOMOXEHHI, MO3Ha4YeHOMY 3ipoykoto y copmyni II', 30iCHIOITL LUNAXOM 3aCTOCYBaHHS
Katanisatopa Ha OcCHOBi nanagito, 6inbw koHkpeTHO PdCIy(PPhg), Ta 1-eTOKCUBIHIN-TPU-H-
OyTunonoea, 3okpema B NONIAPHOMY anpoOTOHHOMY PO34YMHHUKY, BinbLl koHKpeTHO B DMF, 3okpema 3a
Temnepatyp Big 120 go 180 °C, Ginbw kOHKpeTHO npu npubnusHo 160 °C, we 6Ginbl KOHKPETHO B
DMF npu npubnusHo 160 °C, HaBiTb wWe O6iNblW KOHKPETHO B YMOBax MiKpOXBUIIbOBOIO
BUMPOMIHIOBaHHSA.

TepMiHM 3axXBOPIOBAHHA, NOKa3aHHA Ta MeAUYHUA CTaH, BUKOPUCTOBYBaHI B AAHOMY OOKYMEHTI,
3aCTOCOBYIOTb B3aEMO3aMiHHO.

[onatkoBu BapiaHT 34INCHEHHS] JAHOro BMHaxody nepepbayae Cnonyky 3a aHUMM BMHaXOAOM
AN 3acCTOCyBaHHSA §K fnikapcbkoro npenaparty. [oaaTkoBuW BapiaHT 34iIMCHEHHSA OaHOro BUHaxody
nepegbavae 3acTOCYBaHHSI CMOMyKM 3a [[aHWM BWHAxXoO4OM AN BWUIOTOBIIEHHS  NiKApCbKOro
npenapaTty. [logaTKoBUI BapiaHT 34iNCHEHHS OAHOro BMHaxody nepepbadae cnocib nikyBaHHs, npwu
LbOMY BKa3aHui cnocib nepepbayvae BBeOEHHS TepaneBTUYHO edeKTMBHOI KiNnbKOCTi CMonykn 3a
AaHUM BMHaxXo[oMm cy6'ekTy, Wo noTpebye upboro.

Cnig po3ymiTn, WO BapiaHTU 34INCHEHHS [aHOro BUHAXO4y CTOCYHOTbCS CMOMyKU 3a AaHuUM
BMHAxX0o4oOM, 30Kpema [AJi 3aCTOCyBaHHS B JliKyBaHHi 3axBOpPtOBaHHS ab0 MeAMYHOro CTaHy, K
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ONUCaHo B JaHOMYy AOKYMEHTI, nMpu LbOMY nikapcbka ¢opma, crocibé yBefeHHs TOWOo Tak camo
CTOCYHOTbCH 3aCTOCYBaHHS CMOMNYKN 3a JaHUM BMHAXOAOM 1151 BUTOTOBIEHHS NiKapCcbKOro npenapary
Ansi 3aCTOCyBaHHSA B MiKyBaHHI BKa3aHMX 3axBOPIOBaHb abo MeOMYHWMX CTaHiB, a TakoX crnocobiB
NiKyBaHHSA BKa3aHMX 3axBOPHOBaHb abo MeANYHNX CTaHiB, siki nepegbavaloTe yBeAEHHSA TepaneBTUYHO
€(eKTMBHOI KiNbKOCTi CMOSyKM 3a AaHMM BMHaxXo4oM Cyb'ekTy, o noTpedye Lboro.

Y KOHKPETHOMY BapiaHTi 34iMCHEHHSA AaHWA BUHaXig CTOCYETbCHA CMOMNYKM 3a AaHUM BUHAXOAOM
ANsi 3aCTOCYBaHHA B MiKyBaHHi 3axBoOptoBaHHA abo MeanyHOro CTaHy, 3a $KOro iHribyBaHHS
noTeHLUian-3anexHoro kaniesoro kaHany Kv1.3 € cnpuatnuBum, 30KpeMa Ansi 3axBoproBaHHA abo
MEOWYHOro CTaHy, BMOpaHOro 3 rpynu, WO CKMagaeTbCa 3 MNcopiasy, NcopiaTUYHOro apTpuTy,
ayTOiIMYHHOro TMpeoignTy, xBopobu XawmmoTto, xBopobu [periBca, peBMaToigHOro apTpuTy, BITUNIro,
xBopobu KpoHa, BMpPaA3KOBOro KOMiTy, 3ananbHOro 3axXBOPKBAHHA KULUEYHMKY, aHKifTO3UBHOro
cnoHaunoapTputy (xBopobu bextepesa), mapogoHTo3y, gdiabety | Tuny, po3cigHOro cknepoasy,
CUCTEMHOrO 4YEepBOHOrO BOBYaKa, MOMepPYNOHedpPUTYy, CAPUYNHEHOro aHTUTINamuM Ao ©6asanbHoi
MeMbpaHu  KknyboukiB, rromepynoHedgpuTy, WO LWBUMAKO MPOrpecye, XpPOHIYHOI  HUPKOBOT
HeJOCTaTHOCTI Ha MNi3HiX CTafisix, XPOHIYHOro 3axBOPHOBAHHS HUPOK, HMPKOBOro ¢ibpo3y, YBEITY,
NPOMDKHOro yBEiTy, acTMu, NMCTONOAiIOHOI NyxupyaTki, MIO3UTY 3 BKIIHOYEHHSIMU, OepPMaTOMIO3nTY,
cknepopgepMii, xBopobu bexyeTa, aTonmiyHOro AepmaTtuTy, anepridHoro Ta KOHTaKTHOro AepMmaTuTy
BHaACMigOK NoApa3HEHHs, YEPBOHOro MMOCKOro nuwato, cuHgpomy LerpeHa, peakuii "TpaHcnnaHTar
nNpoTu xassaiHa", peakuii "xasdaiH NPoTK TpaHcnnaHTarta", BigTOPrHEHHS TpaHcnnaHTaTa, TepMiHanbHOI
cTagii 3axBOpPIOBaHHA HUPOK, BIATOPrHEHHS BacKynspuM30BaHOro KOMMO3UTHOrO anoTpaHcnnaHTaTa,
BOTHULLEBOI anoneuii, 3ananbHOro 3axBOPKBAHHS, LWO CYNPOBOMKYETLCA pPe30opbuieto  KiCTKy,
BacCKymniTy, acouiioBaHOTO 3  aHTUHENTPOINbHUMU  LUUTONNA3MatU4YHMMKM  ayToaHTUTINamw,
0CTEe0apTpuTy, 3aXBOPIOBaHb, aCOLMOBaHUX i3 rinepnriasieto iHTMMK, paky MOMOYHOI 3an03u, NenKoay,
XPOHIYHOro niMOoLMTaApPHOrO NEenKo3y, afeHOKapUMHOMW IereHi nioguHu, T-KniTMHHOI nimcomum
LUKipK, OCTEOCapKOMM, HerpobnacTomu, paky S€YHWKa Ta MernaHomu, HerposananbHUX MopyLleHb,
HerpogereHepadii, HIV-1-acouinoBaHnx HeNWpPOKOrHiTMBHUX po3nagie  (HAND), iHgykoBaHoOro
MIKpOTJIi€t0 OKCMAATUBHOIO CTPecy npu xBopobi AnbLreriMepa, 0XUPIHHA Ta iHCYNiIHOPE3UCTEHTHOCTI,
pecTeHo3y/rinepnnasii HeoiHTUMK, aTepoCKNepo3y (apTepPIOCKEPOTUYHOIO 3aXBOPHOBAHHS CyauH abo
ASVD), rocTporo KOpoHapHOro CUHAPOMY, FOCTPOrO iLLEMIYHOMO IHCYNbTY, riNnepTeHsii.

Y KOHKpeTHOMY BapiaHTi 34iMCHEHHA AaHWUW BUHaXig CTOCYETbCS CMOMYKU 3a JaHUM BMHAXOLOM
ANnsi 3aCTOCyBaHHA B MiKyBaHHi 3axBOptoBaHHA abo MeauyHOro CTaHy, 3a SKOro iHribyBaHHs
noTeHLian-3anexHoro kamniesoro kaHany Kv1.3 € cnpuatnuBuMMm, 30Kpema Onsi 3axBOpOBaHHS abo
MeOUYHOro CTaHy, BMOpaHOro 3 rpynu, WO CKMagaeTbCa 3 ncopiasy, ncopiatMyHOro apTpuTy,
ayToiMYHHOrO TMPEOoIaMTY, XBOPObM XalmmoTo, XBopobu [pensca, peBMaToigHOro apTpuTy, BITUIIIrO,
xBopobu KpoHa, 3ananbHOro 3axBOPHOBAHHA KWULLEYHWKY, BMPAa3KoOBOro KoniTy, Adiabety | Twuny,
PO3CISHOIO  CKMepo3y, CUCTEMHOIO YEepBOHOrO BOBYaka, [MOMEpPYnoHedpuTy, CAPUYMHEHOTO
aHTuTinamm Ao 6GasanbHoi MembpaHu KryOoukiB, rnmoMepynoHedpuTy, WO LWBUAKO MPOrpecye,
XPOHIYHOI HUPKOBOT HEAOCTATHOCTI Ha Mi3HiIX CTadifX, XPOHIYHOro 3axXxBOPHOBAHHA HUPOK, HUPKOBOMO
ibpo3y, yBeiTy, MPOMIXKHOIO yBEITYy, acTMW, NMUCTONOAIOHOI MyXMpyaTKn, MIO3UTY 3 BKITHOHYEHHSIMMU,
AepMaToMio3uTy, CKnepoaepMii, anepriyHoro Ta KOHTAKTHOroO AepMaTtuTy BHacnifoK noApasHeHHs,
cnHapomy LerpeHa, peakuii "TpaHcnnaHTaT npoTUM XassdiHa", BIATOPrHEHHA TpaHcnnaHTaTa,
TepMiHanbHOI CTafdil 3axBOPIOBaHHA HUPOK, BIATOPrHEHHA BacCKyNApu3oBaHOrO0 KOMMO3UTHOro
anoTpaHcnnaHtaTa, BOMHWLWEBOI arnoneuii, 3ananbHOro 3axXBOPKBAHHA, LWO CyNpPOBOAXYETHCS
pe3opbuieo  KiCTKM, BacKymiTy, acoUii0BaHOrO0 3 aHTMHENTPOMINbHMMN  LMTONNA3MaTUYHUMM
ayToaHTUTINIamMK, 3axBOPIOBaHb, ACOLINOBaHWX i3 rinepnnasiclo iHTMMMK, paky MOFMOYHOI 3anosw,
nenkosy, afeHOKapuUUHOMW fereHi NIAWHKU, XPOHIYHOro MiMdOLNTapHOro nenkosy, O0CTeoCapKoMMU,
MenaHoMu, HemposananbHUX nopylleHb, HenpogereHepadii, HIV-1-acouinoBaHUx HEWPOKOTHITUBHUX
posnagis (HAND), iHOyKOBaHOro MiKpOIfi€l0 OKCMAATMBHOIO CTpecy npu xBopobi Anburermepa,
OXMWPIHHA  Ta  IHCYNMiIHOPE3UCTEHTHOCTi,  pecTeHos3y/rinepnnasii  HeoiHTUMW,  aTepocKneposy
(apTepiocknepoTUYHOro 3axBoptoBaHHA cyanH abo ASVD), roctporo KOpPOHapHOro CUHOPOMY,
rOCTPOro iLEeMIYHOro iHCYNbTY, rinepTeHsii.

Y nooaTKoOBOMY KOHKPETHOMY BapiaHTi 34iICHEeHHS AaHUA BUHAXiO CTOCYETLCS CMNOMYKU 3@ JaHUM
BMHaAxXoOOOM [fis1 3acCTOCYBaHHSA B MiKyBaHHi 3axBOptOBaHHA abo Megu4yHOro cTaHy, 3a $KOro
iHrioyBaHHa Kv1.3 3ymOBMOE (4acTKOBE) MPUrHIYEHHS IMYHITETY, Oinbll KOHKPETHO ayTOiMyHHOro
3axXBOPHOBaHHA abo XPOHIYHOro 3anarnbHOro 3axBOPKOBaHHS, BUOPAHOro 3 rpynu, WO CKNagaeTbcs 3
ncopiasy, NcopiaTMYHOro apTpuUTy, ayTOIMYHHOro TMPEOIaNTY, XBopobn XawwmmoTo, xBopobu penBca,
peBMaToigHOro apTpuTy, BiTUMIro, xBopobu KpoHa, BMpPa3KkoBOro KOMiTy, 3ananbHOro 3axBOPHOBaHHS
KMLLEYHWKY, aHKINTO3UBHOIO CMOHOWII0APTPUTY, NapofoHTOo3y, AiadeTy | Tuny, po3cisHOro ckrneposy,
CUCTEMHOrO 4YEepBOHOIO BOBYaKa, rMOMEpPYNOHEMPUTY, CMPUYMHEHOTO aHTUTINaMM A0 ©OasanbHoi
MembBpaHu KnybouYkiB, MOMepyrioHedpUTy, WO WBUOKO NPOrPecye, XPOHIYHOrO 3aXBOPHOBAHHS HUPOK,
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yBEeIiTY, MNPOMIXHOro YyBeiTy, acTMu, FUCTOMOAIGHOI NyxXup4aTku, MIO3UTY 3 BKIMHOYEHHAMMU,
aepmatomiosuTy, cknepogepmii, xBopobu bexyeta, aTomiyHOro pgepmaTtuTy, aneprivHoro Ta
KOHTaKTHOro AepMaTuTy BHacnioK nogpasHeHHs, Y4epBOHOro NocKoro nuwato, cuHagpomy LWerpena,
peakuii "TpaHcnnaHTaT nNpoTM XasdiHa", peakuil "xasdiH NpoTM TpaHcnnaHtata", BiOTOPrHEHHS
TpaHcnnaHTata, TepMiHanbHOI CcTagdil 3axBOPKOBaHHSA HUPOK, BIATOPrHEHHS BaCKynApwu3oBaHOro
KOMMO3WUTHOIO  anoTpaHCcnnaHTaTa, BOMHULWEBOI arnoneuii, 3ananbHOro 3axBOPKBaHHA, LWO
CYMNpPOBOMKYETbCA  Pe30pOUiEd  KiCTKM, BacKymniTy, acouiioBaHOr0O 3 aHTUHEWTPOMdIiNbHUMMU
uMTonnasmMaTUYHUMKM ayTOQHTUTINIaMKn, OCTE0apTPUTY, 3axXBOPIOBaHb, acoLioBaHuKX i3 rinepnnasieto
iHTUMK, pecTeHo3y/rinepnnasii  HeoiHTUMM, Hemnpo3ananbHUX MOpYyLleHb, HenpoaereHepadii,
aTepockneposy (apTepiocKnepoTUYHOro 3axBOpoBaHHA cyamH abo ASVD), rinepTeHsil.

Y Wwe ogHOMYy [0A4aTKOBOMY KOHKPETHOMY BapiaHTi 3AIMCHEHHA [aHW BUHAaxig CTOCYETbCSA
CMNOMyKX 3a AaHMM BUHAXo4OoM Afis 3aCTOCYBaHHSA B MiKyBaHHI 3aXBOPOBaHHS abo MeaAMYHOro CTaHy,
BMBPaAHOro 3 rpynu, Lo CKMagaeTbCs 3 NCOPiaTUYHOrO apTpuTy, ayTOIMYHHOro TUMPEOoianTy, XBopobu
XawumoTo, xBopobu [penBca, peBmaToigHOro apTpuTy, XBopobu KpoHa, BMpPa3KoBOro KoOmiTy,
3ananbHOro 3axBOPIOBAHHS KWULLEYHWUKY, aHKINO3MBHOIO CMOHAWMNOAPTPUTY, NapodoHTo3y, diabety |
TUNY, PO3CISHOrO CKMeposy, CUCTEMHOrO YepBOHOrO BOBYaKa, rromMepyrnoHedpuTy, CNPUYNHEHOrO
aHTUTINamMmM pJo ©OasanbHoi MeMOpaHu KnyboukiB, rrnomepynoHedpuTy, WO LWBWAKO MPOrpecye,
XPOHIYHOTO 3axXBOPHOBAHHS HWUPOK, YBEITY, MPOMIXKHOrO yBeiTy, acTMKU, NMUCTOMOAIGHOI nyxmupyaTtky,
MIO3UTY 3 BKITHOMEHHSIMU, AepMaToMiO3nTy, ckrnepoaepMii, xeopobu bexuyeTa, atoniyHoOro gaepmaturty,
anepriyHoro Ta KOHTAKTHOrO AepMaTUTy BHacnifoK MNOApPa3HEeHHs, YepBOHOro MMOCKOro nuiiao,
cungpowmy UlerpeHa, peakuii "TpaHcnnaHTaT npoTu xasdiHa", peakuii "xassiH npoTu TpaHcnnaHTara",
BiATOPrHEHHA  TpaHCMnaHTaTta, TepMiHamnbHOI CTadil 3axBOPIOBAHHA  HWPOK, BiATOPrHEHHS
BaCKynsipn3oBaHOro  KOMMO3WTHOIO  anoTpaHcnfaHTara, BOrHWLWEBOI anonedii, 3ananbHOoro
3aXBOPIOBaHHS, WO CYMPOBOMXKYETbCHA  pe3opOuieto  KiCTKM, BacKymiTy, acouiioBaHOro 3
AHTUHENTPOMINBHUMM  LUUTOMMNA3MaTUYHUMKU  ayTOaHTUTINaMn,  OCTE0apTpUTy,  3aXBOPHOBaHb,
acouinoBaHux i3 rinepnnasieto iHTUMK, pecTeHo3y/rinepnnasii  HeoiHTUMKM, HeWrpo3ananbHUX
nopylleHb, HenpogereHepalii, aTepockneposy (apTepioCcKNepoOTUYHOIO 3axBOPKOBAHHA CyauMH abo
ASVD), rinepTeHsii.

Y wWwe ogHOMY [0OATKOBOMY KOHKPETHOMY BapiaHTi 34IMCHEHHS [aHuM/A BUMHaxig CTOCYETbCS
CMONyKM 3a JaHWM BUHAXOA4OM NS 3aCTOCYBaHHS B NiKyBaHHI 3aXBOpOBaHHA abo MeAMYHOro CTaHy,
BMOpaHOro 3 rpynu, Lo CKNagaeTbCsl 3 NCopiady, peBMaToigHoro apTpuTy, giadety | Tuny, posciaHoro
CKneposy, rnomepynoHedpuTy, CAPUYMHEHOrO aHTuTinamm [o ©6asanbHoi MembpaHu knyboukis,
rnomepyrnoHedpuTy, WO WBUAKO NPOrpecye, XPOHIYHOI HUPKOBOI HEeAOCTaTHOCTI Ha Mi3HIX CTagdisx,
XPOHIYHOIO 3axBOPKOBAHHA HWPOK, HUPKOBOro pibpo3y, anepriyHOro Ta KOHTAKTHOrO AepmaTtuty
BHaCNiAOK MOApasHeHHs, BIOTOPrHEHHA TpaHcnnaHTaTa, acTMu, 3axXBOPKOBAHHS HWPOK Ha KiHUEBIN
cTagii, BigTOPrHEHHS BaCKynaApuM30BaHOro KOMMO3UTHOrO anoTpaHcnnaHTata, BOrHMLWEBOI anonedii,
3ananbHOro 3axBOPKOBAHHS, O CYNPOBOMKYETHCS pPe30pOLietd KiCTKM, afeHOKapUMHOMU eEreHi
NIOOMHM, MenaHoOMMU, HelposananbHUX  MOpPYLUEHb, HenpoaereHepauii, OXMWpIHHA  Ta
iHCYNIHOPE3UCTEHTHOCTI, pecTeHo3y/rinepnnasii HEOIHTUMK, aTepocknepo3y (apTepiocKnepoTUYHOro
3axBOpPHOBaHHA cyanH abo ASVD), rocTporo KOpoHapHOro CMHOPOMY.

Y Wwe ogHOMy [0AaTKOBOMY KOHKPETHOMY BapiaHTi 3[IMCHEHHA [aHWi BUHAaxig CTOCYETbCSA
CMONyKM 3a JaHWM BUHAXOLOM ANS1 3aCTOCYBaHHS B NiKyBaHHI 3aXBOpOBaHHA abo MeAMYHOro CTaHy,
BMOPaAHOro 3 rpynu, WO CKNagaeTbCcs 3 peBMaToigHOro apTputy, giabety | Tmny, po3cisHOro ckneposy,
rmomMepyrnoHedpuTy, CMPUYMHEHOrO  aHTuUTinamum go  6GaszanbHOi  mMeMOpaHu  knyboukis,
rnomepyrnoHedpuTy, WO WBUOKO NPOrpecye, XPOHIYHOI HUPKOBOI HEAOCTaTHOCTI Ha Mi3HIX CTadisx,
XPOHIYHOIO 3axXBOPHBAHHS HUPOK, HUPKOBOrO (idpo3y, anepriyHoro Tta KOHTAKTHOrO AepmaTuty
BHaACcMigOK NoApasHEeHHs, BiATOPrHeHHs TpaHcnfaHTaTta, acTMK, 3aXBOPHOBAHHA HUMPOK Ha KiHUEBIN
cTagii, BigTOPrHEHHS1 BaCKynspuM30BaHOrO KOMMO3UTHOrO arnoTpaHCrniaHTaTa, BOTHULLEBOI anoneii,
3ananbHOro 3axBOPIOBAHHS, L0 CYMNPOBOMAXKYETbCS pPe30opbuieto KiCTkW, aaeHOKapUUHOMMK mereHi
TNoanHW, MernaHoMu, Henpo3ananbHUX nopyLUeHb, HenpoaereHepadulii, OXMPIHHSA Ta
iHCYNIHOPE3UCTEHTHOCTI, pecTeHo3y/rinepnnasii HeOIHTUMK, aTepocknepo3y (apTepiocKnepoTUYHOro
3axBOpPHOBaHHA cyanH abo ASVD), rocTporo KOpoHapHOro CUMHOPOMY.

Y Wwe oagHOMYy [04aTKOBOMY KOHKPETHOMY BapiaHTi 3[IMCHEHHA [aHWiA BUHaxig, CTOCYETbCSA
CMONyKM 3a JaHUM BUHAXOLOM NS 3aCTOCYBaHHS B NiKyBaHHI 3aXBOpOBaHHA abo MeAMYHOro CTaHy,
BMOPaAHOro 3 rpynu, WO CKNnagaeTbCca 3 Ncopiady, aTonivyHoro 4epMaTtuTy, anepriyHoro Ta KOHTakTHOro
AepMaTuTy BHaCNigoK NOAPa3HEHHS, PEBMATOIOHOIO apTpPUTY Ta YBEITY, PO3CIIHOIO CKINeposy.

Y wWwe ogHOMY [0OOATKOBOMY KOHKPETHOMY BapiaHTi 3AIMCHEHHS [aHuW BUHaxig CTOCYETbCS
CMONYKM 3a JaHWM BUHaxXOAOM A1 3aCTOCYBaHHS B JliKyBaHHI 3aXBOPIOBaHHS abo MeanyHOro CTaHy,
BMOpaHoro 3 rpynu, WO CKNagaeTbCs 3 aToMyHOro AepmaTtuTy, anepriyHoro Ta KOHTaKTHOro
AepMaTtuTy BHaCnigoOK NogpasHeHHs, peBMaToigHOro apTpuTy Ta yBeITY, PO3CiSSHOro CKnepoay.
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B iHWOMY KOHKpPeTHOMY BapiaHTi 3[4iMCHEHHA OaHUN BUHAXid4 CTOCYETbCHA CMOMNYyKM 3a AaHuUM
BMHaxo4oM AN 3acTOCyBaHHA B IiKyBaHHI 3axBoploBaHHs abo MeaMYHOro CTaHy, 3a $KOro
iHridyBaHHa Kv1.3 3ymoBnoe aHTunponidepaTnBHy BiAMOBiAb, 30KpeEMa 3axBOPHOBaHHA abo
MEeOWYHOro CTaHy, BUOpaHOro 3 rpynu, WO CKNafaeTbCsd 3 paKy MOJIOYHOI 3aro3un, paky sieYHukKa,
NeNKo3y, XPOHIYHOro NiMdoLUTapHOro NEenKosy, 0CTeoCapkoMu, HEMpoOnacTomMu, ageHoOKapLMHOMM
nereHi NgMHW, MenaHoMn, pecTeHosy, rinepnnasii HeoIHTUMN.

B iHWOMY KOHKpeTHOMY BapiaHTi 34INCHEHHSI OaHMK BWMHaXig CTOCYETbCS CMOMYKM 3a OaHUM
BMHaxoOOM [Ms1 3acTOCyBaHHA B MiKyBaHHi 3axBOplOBaHHA abo MeguyHOro CTaHy, 3a SKOro
iHridyBaHHA Kv1.3 3yMOBMOE HEMPONPOTEKTOPHY BiANOBIAb, 30KpeMa B NiKyBaHHi HeMpoaereHepadii.

B iHWOMY KOHKpPeTHOMY BapiaHTi 3AINCHEHHS OaHWA BUHAXi4 CTOCYETbCS CMOMNYyKM 3a AaHUM
BMHAxo4oM AN 3acTOCyBaHHA B JiKyBaHHI 3axBOploBaHHs abo MeOMYHOro CTaHy, 3a $KOro
iHribyBaHHa Kv1.3 3ymoBnoe MoaynoBaHHA MeTaboniamy KniTUHWM, 30KpemMa 3axBoproBaHHA abo
MEAWYHOro CTaHy, BUOPaAHOro 3 rpynu, Lo CKNagaeTbCs 3 OXKUPIHHA Ta IHCYNMIHOPE3UCTEHTHOCTI.

B iHWOMY KOHKpPeTHOMY BapiaHTi 3[iINCHEHHA OaHWA BWHAaXxig CTOCYETbCS CMOMNyKM 3a LaHUM
BMHAx0AOM [AN51 3aCTOCYBaHHS B MiKyBaHHi 3axBOpIOBaHHA abo MeauM4HOro cTaHy, ki nigaarTbes
NiKyBaHHIO LUMSIXOM MPUTHIYEHHS KMITUH 3 peHoTunom Kvl1.3"™ 21O PR 3okpema kniTuH iMyHHOT
cuctemn 3 cpeHoTunom Ky1,3" BHeoom PER Ginp) ) koHkpeTHO B-KniTH nam'saTi 3 MepeksioYeHum
CUHTE30M i30TuNy Ta/abo edeKkTopHMX T-KNiTUH nam'aTi 3 peHoTunom Ky1.3" B PER e Binbi
KOHKPETHO 3YMOBMEHMX T-KMiTMHAMU ayToOIMyHHUX MOPYLWEHb Ta XPOHIYHMX 3ananbHUX CTaHiB,
30Kkpema BMOpaHMX i3 Tpynu, WO CKNajaeTbCcad 3 McopiaTUYHoOro aptputy, giabety 1 Tumny,
peBMaToigHOro apTpuTy, PO3CITHOrO CKNeposy, ncopiasy, acTMu, rmoMepyrnoHedpuTy, CNPUIMHEHOTO
aHTuTinamm o 6asanbHoi MeMbBpaHu KrnyboukiB, roCTPOro KOPOHapHOro cuHapomy. B gaHomy
KOHTEKCTI KNiTMHU 3 dpeHoTunom Ky1.3"™ B0 PRI gpnaioth  coBoto  KNiTMHKM, e  KinbKicTb
ekcnpecoBaHux Kv1.3 nepebyeae B gianasoHi Big 750 pgo 2900, 3okpema Big 950 oo 2900 kaHanis
Kv1.3 Ha kniTuHy, Wo moxe 6yTn BM3HA4YeHO 3a AOMOMOroK iMyHOricToXimiyHoro 3abapeneHHs abo
aHanisy 3a JonoMoro mMeTtoay fokanbHoi dikcauii noTeHuiany, gobpe BigoMux daxiBueBi B OaHil
ranysi Ta onucaHux, Hanpuknag, y Wulff et al., J. Clin. Invest. 2003, 111, 1703; Rus et al., PNAS
2005, 102, 11094.

Y KOHTEKCTi JaHOro BUHaxody BM3HA4MTK, UM € ekcripecia Kv1.3 B kniTuHax cyb'ekTa BUCOKOIO, SK
BM3HAYEHO B JAHOMY AOKYMEHTI, MOXHa, 30Kpema, LLUMSIXOM

1) ogepxaHHA 3pa3ka Bif Bka3aHOro cyb'ekTa,

2) HeODOB'A3KOBOr0 BUAIMEHHSs i3 BKa3aHOro 3paska KniTuH, e ekcnpecia Kv1.3 nigngarae
BU3HAYEHHIO,

3) HeOOOB'A3KOBOr0O KYrNbTUBYBAHHSA BKA3aHUX KNITUH Y NpuaaTHOMY cepeoBULLi,

4) BU3HayeHHs piBHA ekcnpecii Kv1.3 y Bka3aHux KniTnHax,

O€e B KOHKPETHUX BUMAAKaX

- BKal3aHWA 3pa3ok ABMNsge cobOK 3pa3oK piguHKW, 30KpeMa 3pal3oK CUHOBianbHOI abo
CMMHHOMO3KOBOI piavHM, 3pa3ok, OAEepXaHWW LINAXoM nevikadepesy, abo 3pas3ok nepudepuyHoi
KpOBi, Hanpuknag, Big cyb'ekta, sKMA IMOBIPHO CTpaxdae Ha peBMaTOigHUIA apTpuT, abo 3pa3ok
TKaHVHKW, 30Kpema 3pa3ok BPaKEHOi TKaHWHKW, Takoi SK TKaHMHA 3 MNCOPiaTUYHOro BOTHMLLA,
CVHOBIanbHa TKaHMHa abo iHINbTpPaT rofTIOBHOIO MO3KY, Bif BKa3aHoro cyb'ekTa;

- NpY LbOMY BKasaHi KniTuHU, B gkux ekcnpecia Kv1.3 nignsarae BU3HayeHH0, 30Kkpema, ABNsoTb
cobo niMboumnti, B-kniTuHM abo T-knituHW, Taki Ak Tey-knitwHu; CD4'T-knituen abo CD8'T-
KNIiTUHWY;

- BKasaHi KnitMHu, B Aknx ekcnpecia Kv1.3 nignsarae BM3HayeHHO, BMAINAKTb 3a JOMNOMOroO
MEeTOAVWK, BiJOMWX B OaHin ranysi TexHiku, 30Kkpema ueHTpudyryBaHHsa B rpagieHTi ryctuHmn 1a FACS
(copTyBaHHS KNiTUH 3 aKTMBOBAHOK (DITYOPECLIEHLIED), MPY LbOMY AaHe BUAINEHHS 3aCTOCOBYHOThL Y
BUMNaKy 3i 3paskamu piguH;

- BKasaHe npuaaTHe CcepefoBuLLEe BigoMe B [aHiil ranysi TexHikv, Hanpuknag, cepefoBuLle
Odynbbekko, Take sik cepeposuwe [dynbbekko B Moaudikauii IckoBa, sike moxe OyTv LOMNOBHEHE
HeobxigHMMK gobaBKkaMu, TAKUMUN K aHTUBIOTUKN;

-y BUNaZKy 3i 3paskamu TKaHWH BUAINEHHS Ta KyNbTUBYBAHHSA B NMEBHUX BMMNagkax MOXYTb GyTu
3aMiHeHi cTagieto NigroToBKKn 3paska, Hanpuknag, niagroToBkM LWNsSXoM napadiHisauii;

- - ekcnipecito Kv1.3 y BKasaHuX KMNiTMHax BW3HayatoTb 3a AOMNOMOrol BiJOMUX Y [aHi ranysi
TEXHIKN MEeTOAMK, 30Kpema 3a [AOMOoMOrow dikcauii MmoTeHuiany, Takoi SK MeTOAMKA IToKanbHOi
dikcauii nmoTeHuiany, WO 3ragyeTbCA B AaHOMY AOKYMEHTi, abo wWnsgxoM iMyHOriCTOXiMi4HOro
3abapBneHHs BKaszaHUX KMNiTWH i BU3Ha4YeHHs piBHA ekcnpecii Kv1.3 3a gonomorot grnyopecueHTHOI
MiKpocKonii, Takol K onucaHa B fniTepaTypi, NOCUNaHHA Ha SIKY BKIHOYEHi B AaHUA OOKYMEHT, npw
LbOMY BignoBigHW piBeHb ekcrpecii Kv1.3 y BKasaHuX KMiTMHaxX MOXHa po3paxyBaTu Ha OCHOBI
pesynbTatiB, OAep)KaHMX 3a AOMOMOroH 3rafjaHux BuLe MEeTOAMK, 3a SOMOMOrol BigoOMWMX Yy AaHin
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ranysi TexHikm cnocobiB, Taki 9K onucaHi B niTepaTypi, NOCUNAHHS Ha $KY BKMOYEHi B AaHWi
OOKYMEHT;

i npuknagu uux cnocobie onucadi, Hanpuknag, B PNAS 2006, 103, 17414; J. Clin. Invest. 2003,
111, 1703; J. Invest. Dermatol. 2011, 131, 118; PNAS 2005, 102, 11094.

[aHnii BMHaxXig O4OAATKOBO CTOCYETbCS (hapMaueBTUYHMX KOMMO3uuii, Habopie Ta Habopis, LU0
CKNagalTbCs 3 YacTWH, SIKi MICTATb CMOMNYKY 3a JaHUM BUHaxXo4oM.

[aHnn BuHaxig [OAATKOBO CTOCYETbCA 3aCTOCYBaHHS CMOMYKM 3a [aHMM BMHaxogoMm Ansi
OAEepXKaHHA hapmMaLeBTUYHUX KOMMO3MLIN Ta hapMaLeBTUYHUX KOMMO3ULIN, WO MICTATb CROMNYKY 3a
OaHVM  BMHAxXodoM, $Ki B [O04aTKOBUX KOHKPETHUX BapiaHTax 34iMCHEHHA 3acTOCOBYHOTb ANiS
nikyBaHHa Ta/abo npodinakTukM 3axBoploBaHb Ta/abo MeaudHUX CTaHiB, PO3KPUTUX Y OaHOMY
OOKYMEHTI.

3okpema, hapMaueBTUYHI KOMMNO3ULii, ONMcaHi B AaHOMY AOKYMEHTI, MICTATb CMOMyKY 3a AaHUM
BMHaxo4oM Ta hapMaLeBTUYHO NPUNRHATHUIA HOCI abo po3piaxysau.

Kpim TOro, gaHui BnHaxig CTOCyeTbCA roTOBOro BMpPOOY, sSIKM MICTUTb NakyBanbHUM MaTepian Ta
dapmMaueBTUYHUIA  3acid, WO MICTUTbCA BCEpeauHi nakyBaslbHOro MaTepiany, npu  LbOMY
dapmMauLeBTUYHUI 3acib € TepaneBTUYHO edEKTMBHUM CTOCOBHO MEAMMHWUX CTaHiB, OMUCaHUX Yy
OaHOMy [OKYMEHTi, i Ae nakyBanbHWA MaTtepian nepegbavae eTukeTky abo NUCTOK-BKNagky B
yrnakoBUi, sIKi BKa3yoTb Ha Te, WO dapMaLeBTUYHMI 3acib € 3aCTOCOBHMM Afsl nonepemkeHHs abo
NiKyBaHHA MEOUYHUX CTaHIB, ONUCAHUX Y AaHOMY OOKYMEHTI, i Ipy LbOMY BKa3aHUI hapMaueBTUYHUIN
3acib mMicTTb ogHy abo Aekinbka Cnonyk 3a AaHUM BUHAxXogoM. NakyBanbHU maTepian, eTUKeTKa i
NNCTOK-BKNaZKa B YMakoBLi € TakuMu abo HaragyloTb Taki, SKi 3a3BMYal BBaXalTbCA CTaHOAPTHUM
nakyBanbHUM MaTtepianoMm, eTUKeTKamu Ta NMcTaMu-BKNagkamu B ynakoBui Ans dhapmaueBTUYHUX
PEYOBMH, LWLO MaloTb NOAIOHI TMNK 3aCTOCYBaHHS.

dapMaueBTUYHIi KOMNO3ULii 3a AaHWUM BMHAXOAOM OAEPXKYHOTb 3a OOMNOMOrotw crnocobis, nobpe
BiJOMMX i 3HaMoMmx daxiBuio B AaHin ranysi. Ak apmaueBTuU4Hi 3acobu cnonyku 3a AgaHum
BMHAxXodOM MOXHa 3acTocoByBaTW $K Taki abo, 3okpemMa, B KombOiHauii 3 BignoBigHUMM
dapmMaueBTUYHUMM  OONOMIKHUMKM 3acobamu  Ta/abo HanoBHOBa4Yamu, Hanpuknag, y dopmi
TabneTok, TabneTok, BKPUTUX ODOSOHKOK, Karcyn, KanneT, Cyno3uTopii, nnactupis (Hanpvknag, y
dopmi TTS), eMynbCiiA, cycneHsi, renie abo poO34MHIB, NPU LbOMY BMICT aKTUBHOI CMOMNYyKX
cTaHoBUTb, Hanpuknag, Big 0,1 go 99 % abo Big 0,1 o 95 %, i ge wnaxom BubOpYy BiONOBIAHUX
JONOMDKHUX 3acobiB Ta/abo HamnoBHIOBaYiB 3abe3nevyloTb BiAMOBIOHICTbL hapmMaueBTUYHOT hopMm
Ansi BBeAeHHs (Hanpuknag, bopmu 3 BiCTpOYEHMM BUBINbHEHHSM abo eHTepocontobinbHOT hopmm)
aKkTuBHInN cnonyui Ta/abo HeobxigHOMY noyaTky Aii, Wo niansrae GOCArHEHHIO.

Y KOHKpETHUX BapiaHTax 3AINCHEHHS LNAXW BBeAEHHA BUOpaHi 3 rpynu, WO CKNagaeTbCcsa 3
BHYTPILLHLOBEHHOrO, MepoparibHOro, BHYTPILUHLOM'A30BOro, BHYTPILLUHLOOYHOrO, MicLEeBoOro Ta
€HTepanbHoro.

CraHgapTHa gosa Crnomyk 3a AaHuMM BMHaxXo4oM Y BMNadKy CUCTeMHOl Tepanii (p.o.) 3a3Buyan
ctaHoBuTb Big 0,3 go 30 mr/kr Ha goby abo Big 0,3 go 100 mr/kr Ha gobGy, ans (i.v.) 3a3Buyan
ctaHoBuTb Big 0,3 go 30 mr/kr/rog. Bubip onTManbHOro pexxumy O03yBaHHS i TPUBANOCTI NiKyBaHHS,
30Kpema HeOoOXiOHMX Y KOXKHOMY BMMNaZKy ONTUMarbHOi 403K Ta cnocoby BBEAEHHS aKTUBHUX CMOMYK,
MOXe 30iINCHUTY chaxiBeLb Yy AaHiv ranysi Ha OCHOBI MOro/ii cnevianbHUX 3HaHb.

daxiBeub y AaHii ranysi 3HaoMuM 3 OOMOMDKHUMKM 3acobamu, cepefoBMLLAMU-HOCIMN,
HaMoBHIOBaYaMM, po3pimKyBayamu, HOCisMM abo JOMOMDKHUMU pedoBUMHAMM, AKi € NnpuaaTHUMK Ang
noTpibHNX hapmaueBTUYHMX CKNagiB, npenapariB abo koMno3uuin, 3 ornsay Ha norofii cneuianbHi
3HaHHSA. Ha gogatok 0o pO3YMHHMKIB, refieyTBOpoBaYdiB, Ma3eBMX OCHOB Ta iHLWMX HanoBHIOBaYiB And
aKTUBHOI CMOMyKM y hapMaueBTUYHUX KOMMO3ULISX 3a AaHMM BMHAxo4OM MOXHa 3aCTOCOBYBaTH,
HanpuKrag, aHTUOKCUAAHTK, AUcnepryBanbHi 3acobu, emynbratopu, KOHCEpPBaAHTK, contobinizatopw,
D©apBHUKM, KOMMIIEKCOYTBOPIOBasbHI 3acobu abo pevyoBMHM, WO NiABULLYIOTb MPOHWUKHY 30aTHICTb.

3anexHo Bif KOHKPETHOrO 3axBOPIOBAHHS Ta/abo MedWMYHOro cTaHy, SiKi nignaratTb NiKyBaHHKO
abo nonepemkeHH0, HeOBOB'A3KOBO CMiNbHO 3i CMNonykamMy 3a JaHMM BUHaxO4OM MOXHa BBOAUTM
[OAaTKOBI TepaneBTWMYHI akTUBHI 3acobu, AKi 3a3Buyan BBOOATb A1 JiKyBaHHSA abo nonepemkeHHs
AaHOro 3axBoproBaHHSA. BUKOpUCTOBYBaHiI B AaHOMY AOKYMEHTI JOAATKOBI TepaneBTUYHI 3acobu, siki
3a3BMYan BBOAATb ANA NMiKyBaHHA abo nonepeaXeHHs KOHKPETHOro 3aXBOPHOBaHHS, BidoOMi haxiBLEBi
B AaHin ranysi sk Taki, Lo npuaHayeHi Ans nikyBaHHA AaHOro 3aXBOPIOBaHHS.

Y OogaTKkoBOMY acnekTi 4aHOro BUHaxXo4y CMoMyky 3a JaHUM BMHAxXo4oM MOXHa KOMOiHyBaTu 3i
CTaHAapTHUMMK TepaneBTUYHMMK 3acobamu, siKi 3a3BMYa 3aCTOCOBYHOTH ANA NiKyBaHHS OMMCaHWX y
AaHOMY [OKYMEHTi MeAMYHMX CTaHiB, Oinbll KOHKPETHO, BMOpaHux i3 rpynu, WO Bkoyae 6e3
0OMeXeHHs1 MeToTpeKkcaT, KOPTUKOCTEPOIAN, Taki sk MPefHi30H, NPeaHi30NIoH, MeTUINPEeaHi30IoH,
AekcameTasoH, 6eTaMeTas3oH, KOPTM30H TOLLO; MikodeHonaty ModeTusn, TakponiMmyc, nedryHomin
abo TepudniyHoMig, umknocnopuH A, uuknodocdamin, MITOKCAHTPOH, dpiHroniMod, asaTionpuH,
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rnaTupamepy auetarT, iHribitop IK-1, Takun sk TRAM-34, iHribitop JAK, Takuin sk TopaumtumHidé abo
©apuumnTuHIB, iHribiTop SYK, Takmi sk octamatuHib, iHTepdepoH-6eTa (IFN-B).

daxiBU B [aHii ranysi TEXHIKM Ha OCHOBI MOro/ii cneuianbHMX 3HaHb BigOMI 3aranbHa(3aranbHi)
noboBa(gobosi) no3sa(gosn) [ dopma(copmn) BBELEHHS A00aTKOBOro(40oAaTKOBMX)
TepaneBTMYHOro(TepaneBTNUYHUX) 3acoby(3acobiB), SAkMI(ski) BBOAATH cninbHO. BkasaHna(Bka3saHi)
3aranbHa(3aranbHi) gobosa(gobosi) Ao3a(no3un) Moxe(MOXyTb) BapiloBaTUCA B LUMPOKOMY AianasoHi
3HayeHb. B xogi npakTMYHOro 34incHEeHHS A4aHOro BMHAXOAY i 3anexHo Bi4 geTanemn, XxapakTepucTuk
abo uinen 3ragaHuMx BULLEe iX 3aCTOCyBaHb CMOSYKW 3rigHO 3 AaHMM BMHAxXo4OM MOXHa BBOAMTU B
pamkax kKomMbiHOBaHOI Tepanii Okpemo, NOCNiAOBHO, oAHOYacHO abo BiACTPOYEHO B Yaci (Hanpuknag,
y BUMSAQI OOMHUYHUX nikapcbkux ¢opm 3 ob'egHaHMMM fJo3amu, Y BUMNAAI po3fineHuMx Ha [o3u
OAMHUYHKX NiKapCbkux hopM abo OAMHUYHUX NiKAapCbKUX hOPM i3 AOMOMDKHUMM OKPEMUMW A03aMMU,
y Burnagi kombiHauii 3 cikcoBaHnmMn abo HedikcoBaHMMM [Oo03aMu, Yy Burnagi Habopis, LWoO
cknagawTbcs 3 4actuH, abo y Burngagi cymiwen) 3 ogHum abo [gekinbkomMa CTaHgapTHUMU
TepaneBTUYHUMU 3acobamu. Y neBHUX BapiaHTax 34iMCHEHHS AaHi CTaHOapTHI TepaneBTUYHI 3acobu
nepegbavaloTb BiAOMi B AaHi ranysi TexHiku XxiMioTepaneBTWMYHI abo MNpOTMpakoBi 3acobu, LWo
LinecnpsiMoBaHO BMMBaKOTb HA MiLLEHb.

Omxe, OoOaTKOBWIA acnekT [aHoro BuHaxody nepefabadae kombiHauito abo chapmaueBTUYHY
KOMMO3MLit0, WO MICTUTb MEPLUNA aKTUBHUW iHIPedieHT, sikuii siBNsie cobok Chnonyky 3a OaHum
BMHaxodom abo 1i cinb abo rigpat, opyrun akTUBHUIA IHrpedieHT, akni sensae coboto BiAOMUA y OaHin
ranysi TexHikm TepaneBTUYHWIA 3acid ANA MegudHUMX CTaHiB, OonMcaHuX Y AaHOMYy [OOKYMEHTI, i
HeobOB'A3KOBO  (PpapMakomoriYHO MPUMHATHUA  HOCIK, po3pigxyBad Ta/abo HanoBHOBaY Anis
MocrigoBHOIO, OKPEMOro, ogHo4YacHoro abo BiACTPOYEHOro B Yaci 3acTocyBaHHs B Tepanil B 6yab-
AKOMY MOPSAKY, Hanpuknag, QAns  NikyBaHHS, nonepempkeHHss abo nonerweHHs CUMMITOMIB
3axBOploBaHb Ta/abo MeanyHMX CTaHiB, ONNCaHWX Y AaHOMY OOKYMEHTI.

B paHoMy KOHTEKCTi OaHuW BuMHaxig O0AaTKOBO CTOCYETbCS KOMOiHaUii, WO MICTUTb nepLuunn
aKTUBHUN iHrpedieHT, kUi siBnsie coboto LoHaNMeHLe OAHy CrosyKy 3rigHO 3 JaHUM BUHAXoOoM, i
OPYTA aKTUBHWIA IHTPedieHT, KN siBnse coboo WoHanMeHLe OAMH BiAOMWUIA Yy AaHin ranysi TEXHIKK
TepaneBTMYHMI 3acib Ons MeAWYHWX CTaHiB, OMMCaHUX y AaHOMY [OOKYMEHTi, ONs OKpPeMmoro,
nocrnigoBHOro, ogHo4acHoro abo BiACTPOYEHOro B 4Yaci 3acTocyBaHHSA B Tepanii, sik, Hanpuknag, Y
Tepanii 3axXBoptoBaHb, 3raflaHux y JaHOMY JOKYMEHTI.

3rigHO 3 4aHMM BMHaxo4oM TepMiH "KombiHauis" Moxe nepegbadat kombiHauito 3 dikcoBaHO
003010, koMGiHaUito 3 HedbikcoBaHO [030t0 abo Habip, Wo cknagaeTbes 3 YacTuH. "KombiHauia 3
ikcoBaHOK [030K" BU3HA4eHa K KOMOiHaUis, B SAKi BKa3aHWA MEPLUNA aKTUBHUWA iHIPedieHT i
OPYrUiA aKTUBHWUI IHFPESIEHT MPUCYTHI pa3oM B OAHIN OAMHUYHIN 003i abo B ogHOMY 06'ekTi. OgHUM
npuknagom "KombiHauii 3 dikcoBaHO [030K" € hapmaueBTUYHaA KOMMO3ULis, B sKii BKa3aHWUW
nepLwnin aKTUBHUW [HrpefdieHT | BKasaHui OpYruin akTUBHWA iHrpedieHT MPUCYTHI B cymiwi Ans
O[HOYACHOrO BBEAEHHS, Takih 9K ckrag. IHwumM npuknagom "komGiHauii 3 dhikcoBaHOK [030K" €
dapmaneBTMiIHa KOMOiHaLis, B SAKiA BKa3aHWA MEPLUMA aKTUBHWUA IHrpedieHT i BKa3aHun Apyrun
aKTMBHWI iHrpedieHT NPUCYTHI B OOHIN oanHWLI, He NepebyBatoum B CyMiLi.

"Habip, Wwo cknagaetbcsi 3 4YacTMH" BM3HAYEHU SK KOMOIHaUis, B €Ki BkasaHWA NepLUni
aKTVMBHWI HIpedieHT i BKasaHWi OpYrui akTUBHWUWA iHrPedieHT NPUCYTHI Ginbll HiXX B OAHIN OAMHULI.
OpHum npuknagom "Habopy, WO cknagaeTbca 3 YacTvH" € KOMOiHaLis, B KA BKasaHWA MepLumnn
aKTVMBHWI iHIPeaieHT i BKazaHu OPYrnii akTUBHUIA iHrpegieHT NpUCyTHi okpemo. KomnoHeHTn Habopy,
LLIO CKNagaeTbCs 3 YaCTUH, MOXXHA BBOLAMTM OKPEMO, MOCNILOBHO, OAHOYACHO abo BigCTPOYEHO B Yaci.

Mepwmn i gpyrvn akTUBHWI iHrpedieHTn kombiHauii abo Habopy, WO cknagaeTbCa 3 YacTUH, 3rigHo
3 aHMM BMHAXOAOM MOXYTb OyTW MPUCYTHIMK Yy BUMMsSAi OKpeMUX cknagiB (TOGTO He3anexHo OauH
BiJ, OOHOr0), siki NoTiM 6epyTb pa3om AN OAHOYACHOro, NOCIAOBHOIO, OKPEMOro abo BigCTPOYEHOro
B Yaci 3acTocyBaHHs B KOMOiIHOBaHi Tepanii; abo ynakoBaHWMW i MPUCYTHIMKM pas3oM Yy BUMMSAI
OKPEMMX KOMMOHEHTIB KOMOIHOBAHOIO KOMMIEKTY AN OAHOYACHOro, MOCMigOBHOrO, OKpemoro abo
BiJCTPOYEHOrO B Yaci 3aCToCyBaHHSA B KOMBIHOBaHI Teparnii.

Tunn capmaueBTUYHOrO Cckragy nepLlloro i Apyroro akTMBHOrO iHrpegieHTa komGiHauii abo
Habopy, WO CKMagaeTbCsl 3 YacTWH, 3rigHO 3 AaHMM BMHAXO4OM MOXYTb OyTu nogibHumun, TO6TO
obuapa iHrpedieHTn cknageHi B okpeMi TabneTtkm abo kancynu, abo MoxyTb OyTu pisHUMK, TOGTO
nigxoanTn Ans pisHUX hOpM BBEOEHHS, SIK, Hanpuknaz, OAWH aKTUBHUW iHrpefieHT cKnageHun y
BUrNsgi TabneTkn abo kancynu, a iHWWA CKNnageHnn, Hanpuknag, 48 BHYTPILLHbOBEHHOTO BBEAEHHS.

KinbKoCTi nepLuoro i Apyroro akTMBHUX iHrpedieHTiB kombiHauin, komno3uuin abo Habopis 3rigHO 3
OaHVM BUHAxXo40M MOXYTb pa3oM SABNSATM cOO0 TepaneBTUYHO eDEKTUBHY KiNbKICTb ANA JiKyBaHHS,
npodinakTMku abo NonerweHHss CUMNTOMIB MEOUYHOr0O CTaHy, ONUCaHOro B AaHOMY JOKYMEHTI.

[onaTtkoBu acnekT gaHOro BMHaxody nepegbadvae crnocib chinbHOI Tepanii MeguvHMX CTaHiB,
OMUCaHUX y OAaHOMY [OOKYMEHTI, y nauieHTa, wo noTpebye Takoro nikyBaHHSA, SkMA nepepnbdadae
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BBE[EHHSA BKa3aHOMY NauieHTy OKpeMo, MocrnigoBHO, ofHoYacHO dikcoBaHoi abo HedikcoBaHOl
dhapMakonoriYHo akTMBHOI, i TepaneBTUYHO e(EeKTUBHOI, i CTEPMHOI KiNbKOCTI OAHIEl abo AekinbKox
CMONYK 3rigHO 3 4aHMM BMHaxX04oM, a TakoX papMaKkomnoriYyHO akTUBHOI, | TepaneBTUYHO e(PEKTUBHOI,
i CTepMHOI KinNbKoCTi ogHoro abo OekinbKoX BigOMUX B OaHiN ranysi TEXHIKM TepaneBTUYHUX 3acobiB
ANst MeANYHUX CTaHiB, ONNCcaHWX y AaHOMY OOKYMEHTI.

[Ona opepXaHHA apmMaueBTUYHMX KOMMO3WULiIA CMOSMyKM 3a AaHUM BMHaAxXo4oM BignoBigHUM
YMHOM 3MiWYKTb i3 npugatHUMK dapMaLeBTUYHMMK  OONOMDKHUMKM 3acobamy | 4OAaTKOBO
00pobnatoTb 3 odepXaHHsAM npuaaTHux dapMaueBTUYHMX cknagie. lNMpuaatHi  papmaueBTUYHI
ckragn sBnsAlTbL cobolo, Hanpuknag, NOpoLIKW, eMynbCil, CycneHsii, cnpei, onii, masi, XuWpHi maasi,
Kpemu, nacTu, reni abo posumHu. dapmaueBTUYHI KOMNO3WLIT 3rigHO 3 JAaHUM BMHAXOAOM OOEPXYHOTb
3a gonomoroto aobpe Bigommx cnocobis.

TepmiHn "kivHaTHa Temnepatypa" abo "k. T.", BUKOPUCTOBYBaHI B JaHOMY [OOKYMEHTI, 3a3Buyan
O3HavarTb NpubnnsHo 25 °C.

3acTtocoByBaHi aHaniTU4Hi npunaam

AHanitTnyHun LC/ESI-MS: aBtomatmynun posatop Waters 2700. Cuctema Waters 1525 ans
nodavi [Oekinbkox po3uvnHHUKIB. [lMeTneBun posatop Ha 5 mkn. KomnoHka: Phenomenex Onyx
Monolythic C18 50 x 2 MM 3 nepeadinbTpom Ha 2 MKM i3 HeipxxaBHoOi cTtani. EntoeHT A: H,0+0,1 %
HCOOH; enteHT B: MeCN. lpagieHT: Big 5% B go 100 % B 3a 3,80 xB., NOTiM i30kpaTuyHe
entotoBaHHs npotarom 0,20 xB., noTim 3HoBY 40 5 % B 3a 0,07 xB., MNOTiM i30KpaTU4HE ENOOBAHHS
npotsrom 0,23 xB.; wenakictb notoky 0,6 mn/xe. Ta 1,2 Mn/xs.

OpHokBagpynoneHun Mac-cnektpometp Waters Micromass ZQ 4000 i3 mxepenom ioHisauit
enektpoposnuneHHam.  Cnocid6  MS:  MS4_15minPM-80-800-35V;  pexum  OeTeKkTyBaHHS
No3nMTUBHO/HEraTUBHO 3apsagKeHuX ioHiB, Mmaca/3apsag 80-800 3a 0,5 ¢; Hanpyra Ha kaninspi: 3,50 kB;
Hanpyra Ha koHyci: 50 B; Hanpyra Ha nomHoxyBaui: 650 B; TemnepaTtypa 65roky 3 mxepenom i rasy
ansa geconbBaTadii BignosigHo ctaHoBuTb 120 °C T1a 300 °C. [1BOXBUNLOBUIA OETEKTOP MOrNUHAHHS
Waters 2487, BctaHOBNeHUn Ha 254 HM. NporpamHe 3abesneyveHHs: Waters Masslynx V 4.0.

OpHokBagpynonbHun Mac-cnektpomeTp Waters Micromass LCZ Platform 4000 i3 mkepenom
ioHi3aUil enekTpopo3nuneHHsMm. Cnocié MS: MS4_15minPM-80-800-35V; pexum AOeTekTyBaHHS
NO3NTMBHO/HEraTMBHO 3apsiiKeHUX ioHiB, Maca/3apsg 80-800 3a 1 c; Hanpyra Ha kaninspi: 4,0 kB;
Hanpyra Ha koHyci: 30 B; Hanpyra Ha nomHoxyBaudi: 900 B; TemnepaTypa Onoky 3 mxepernom i rasy
ana pgeconbBataudii BignosigHo ctaHoBuTb 120 °C Ta 300 °C. [deTektop Ha doTOAIOAHIN MaTpuLi
Waters 996, sctraHoBrneHun Ha 200-400 Hm. MporpamHe 3abesneyeHHs: Waters Masslynx V4.0.

3HayeHHs angd [M+H]+, HaBedeHi B npuknagax, € Takumu, WO npeacTaBneHi Ha BianoBigHIN
xpomaTtorpami LC/MS gns signosigHoi cnonyku. Bei Ui 3Ha4YeHHS BUMIPSHI y NPUAHATHUX Mexax +/-
0,3 ogMHUL NOPIBHSHO 3 PO3Pax0OBaHOK TOYHOK MACO MiCNA NPOTOHYBAHHS CMOMYKW.

MpenapatvBHa ToHKOWwapoBa xpomaTorpadia (npenapatmeBHa TLC): nnactuHun Merck PLC,
cunikarenb 60 Fs,s, 0,5 MM, 1,0 Mm @60 2,0 MM.

KonoHkoBa xpomaTtorpadis: cunikarenb Acros 60A, 0,035-0,070 mm.

MpenapatneHa HPLC-MS: aBTomatnyHmi gosatop Waters 2767, cuctema gnst nogadi Aekinbkox
PO3YMHHUKIB 3 aHaniTMYHUMKM Hacaakamn ans Hacoca Waters 600 (100 mkn); perynsatop Waters 600;
Moaynb ans 6iHapHoro rpagieHTa 3 npenapaTUBHUMU Hacagkamu anst Hacoca Waters 2525 (500 mkn).
Pos3BeneHHs B KomoHui: po3vmHHKK 1: MeCN:H,O 70:30 (06./06.), po3umHHuk 2: MeCN:MeOH:DMF
80:15:5 (06./06./06.); wWBMAKICTb NOTOKY: 5 MN/xB. ABTOMaTM4HMI Jo3aTtop 2767 3i wnpuuom Ha 10 mn
i netTnesum gosatopom Ha 10 mn. KonoHka 3 6-no3uuinHum knanaHom Flom 401 3 Waters X-Terra
RP18, 5 mkm, 19 x 150 MM i3 3axucHum kaptpumkem X-Terra RP18 5 mkm, 19 x 10 mm,
3aCTOCOBYBaHMM 3a LIBMAKOCTI notoky 20 mn/xs.; Waters SunFire Prep OBD 5 mkm, 30 x 50 mm i3
3axucHum kaptpugxem SunFire RP18 5 mkm, 19 x 10 MM, 3aCTOCOBYBaHMM 3a LUBUAKOCTI MOTOKY 25
mn/xB.; Waters Atlantis Prep T3 OBD 5 mkm, 30 x 50 MM i3 3axucHum kapTpugkem Atlantis,
3acTocoByBaHWUM 3a wWBuAKocTi noTtoky 50 mn/xe.; Waters X-Bridge Prep OBD 5 mkm, 19 x 150 mm i3
3axucHuM kaptpuaxem X-Bridge RP18 5 mkm, 19 x 10 MM, 3acTOCOBYBaHUM 3a LUBUAKOCTI NOTOKY 20
mn/xe.; Waters Atlantis Prep T3 OBD 5 mkm, 19 x 50 MM i3 3axucHum Kaptpumakem Atlantis,
3aCTOCOBYBaHWM 3a LWIBMAKOCTI NOoToKy 25 mn/xB., i YMC-Actus Hydrosphere C18 5 mkm, 20 x 50 mm
i3 3axucHUM kapTpuaxem Actus, 3acTocoByBaHUM 3a LWIBMAKOCTI NoToky 20 mn/xs. EnoeHT A: H,0,
wo mictutb 0,1 % (06./06.) HCO,H, a6o H,O, wo mictute 0,1 % (06./06.) NEts; entoeHT B: MeCN.
Pi3Hi niHinKi rpagieHTn, okpeMo npucTocoBaHi Ao 3paska. Ob6'em, WO BBOAUTLCS: 9 MM, 3anNeXHO Bif
3pas3ka. [opgatkoBu po3unmHHuk: MeOH-MeCN-H,O-HCO,H 80:15:4,95:0,05 (06./06./06./06.).
HopaTtkoBun Hacoc: Waters Reagent Manager, weuakicte notoky 0,5 mn/xs. OgHOKBagpynonbHWN
mac-cnektpomeTp Waters ZQ i3 mxepenom ioHisauii enekTpopo3nuneHHsm. Pexum geTekTyBaHHS
Nno3nTMBHO abo HeraTUBHO 3apsoKEeHUX ioHIB, Maca/3apsag 105-950 3a 1 ¢; Hanpyra Ha kaninspi: 3,6
kKB; Hanpyra Ha koHyci: 45 B; Hanpyra Ha nomHoxysadi: 700 B; TemnepaTtypa 3paska i rasy gng
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AeconbBaTauii BignosigHo ctaHoBuTb 120 °C ta 250 °C. MNpuctpin Waters Fraction Collector 2767 i3
3anyckoMm 306upaHHsa dpakuin 3a curHanom mac- abo Y®-getektopa. [BOXBUMNBOBUA OETEKTOP
nornuHaHHa Waters 2487, BctaHoBneHun Ha 254 HM. NporpamHe 3abesneyeHHsi: Waters Masslynx V
4.0 SP4.

CnekTpu 'H-amp peecTpyBanu 3a KiMHaTHOI Temnepatypm Ha ®Pyp'e-cnektpomeTtpi AMP 3
HaAnNpoOBIAHUM  MarHiToM Avance™ Bruker, 300 Mru. XimiuHi 3cyBn O BKasaHi B ppm.
MynbTUNNETHICTL NEBHOrO curHany (cuHrneT, AybneT, TpunneTt, KBapTeT, MyfbTWMMeT) BKasaHa
BiANOBIOHMM CKOpOYeHHAM (BigNoBIgHO s, d, t, g, m). Mpu ubomy "br s" Bkadye Ha LUMPOKUIA CUHITIET, a
"mc" BKasdye Ha LeHTpoBaHUn MynbtunneT. CurHanm 3anvwkoBOro po3yMHHMKa BUKOPUCTOBYBANN SK
BHyTpiWwHi ctaHgaptu: 8(CDCI3) = 7,26, 8(d6-DMSO) = 2,50, 6(CD;0D) = 3,31, 6(d6-aueToH) = 2,05.

EntoeHtn anga npenapatmeHoi TLC abo konoHkoBoi xpomatorpadii (CC) Ha cunikareni

EntoeHT 1: netponenHun edip/CH,Cl,/MeOH; entoeHT 2: CH,Cl,/MeOH; entoeHT 3: neTponenHui
edip/eTunaueTar; nNpu LbOMY AN KOXHOIO ent0eHTy BUKOPUCTOBYBaNW 3ragaHi BULLE PO3YMHHUKM B
Pi3HUX CMIBBIAHOLUEHHSIX 3aMeXHO BiJ BiANOBIAHOI CNOMYKW.

CTtaHgapTHi NpOTOKOMM Ta CXeMU CUHTE3Y CTPYKTYPHUX BIoKiB

3a BiOCyTHOCTI Ha puHKY HeoOXxigHi cknagHi [B-ketoedipm b1 (cxema 1) cuHTesyBanu 3a
AOMNoMorol KoHaeHcauii KnsinseHa 3 BigNOBIAHO 3aMmilleHUX cknagHux edipis 6€H30MHOT KUCMOTH i
BiANOBiOHUX anbda-3amileHnx cknagHux edipie ouToBOI KMcnoTu 3rigHo 3 Taber et al., J. Org.
Chem. 1995, 60, 1093 ta Miller et al., Helvetica Chim. Acta 1998, 81, 317, NpOTOKONN CUHTE3Y AKUX
BKIMIOYEHi B AaHWA OOKYMEHT 3a AOMOMOrok nocusaHHs. [oTpibHi CTpyKTypHi Onoku ogepxyBanu B
TayTOMepHi popmi cknagHoro B-ketoedipy SK €aMHUA abo OCHOBHMI KOMMOHEHT Yy CynpoBOAiI B
OinbWwoCTi BMNagkiB ix TayToMepHoi dopmu ankin-3-rigpokcu-3-apun-2-nponeHoaty: etun-3-(2-
dpTopdeHin)-2-meTnn-3-okconponaHoary, eTun-3-(2-eTokcndeHin)-2-meTun-3-okconponaHoary,
eTunn-3-(2-MmeTokcMdeHin)-2-meTnn-3-oKkconponaHoary, etun-3-(3-metokcndeHin)-2-metun-3-
okcornponaHoaty, eTun-2-meTun-3-okco-3-deHinnponaHoaty, MeTun-3-(2-xnopdeHin)-2-meTun-3-
oKcornponaHoary, eTun-2-MeTun-3-okco-3-(nipuanH-3-in)nponaHoaty, MeTun-3-(2-MeToKCcUMNipuanH-3-
in)-2-meTunn-3-oKconponaHoary, MeTun-3-(4-MeToKCMNipUanH-3-in)-2-mMeTun-3-oKconponaHoary,
MeTun-2-meTun-3-(o-Tonin)-3-okconponaHoary.

Ak npuknag HaBegeHo AMP-cnekTp ons eTun-2-MeTun-3-okco-3-goeHinnponaHoary, skun 6yno
ofepxaHo nuiie y popmi cknagHoro B-ketoedipy: 'H amP (300 MI'u, CDCl3): & = 1,16 (3H, t, OEt),
1,49 (3H, d, Me), 4,15 (2H, q, OEt), 4,37 (1H, q, CH), 7,47 (2H, tt, Ar-H), 7,58 (1H, tt, Ar-H), 7,98 (2H,
dt, Ar-H). NogibHnm ymHoM sk npuknag HaBegeHo AMP-cnekTp ons metun-3-(2-xnopdeHin)-2-metnn-
3-okconponaHoaTy, KM ogepXyBanu y BUrnsagi Cymilli 3 NOro TayToMepomMm Y ChiBBigHOLWEHH 3:2: 'H
AMP (300 MIy, CDCIs): & = 1,48 (3H, d, Me, keT0), 1,59 (3H, s, Me, eHon), 3,68 (3H, s, OMe, keT0),
3,85 (3H, s, OMe, eHon), 4,35 (1H, q, CH, keTo), 7,30-7,49 (4H keTo + 4H eHon, m, Ar-H), 12,57 (1H,

s, OH, eHon).
Cxema 1
5B S =l Halﬁ a
i .||:I'|.q | J!Il." i) =12

= = "KapdoHar”

5 .|H - 2 2| P
o R + LR eoaH. NaOH

+ n
HO oH v{"‘:l‘o (o]} 5P-1A HO SP-1B
R® RE
a I ECERN c1

CraHgapTHa npoueaypa 1 (SP-1): cuHTe3 dypokyMapuHiB (anB. cxemy 1)

SP-1A (agantoBaHo 3 J. Org. Chem. 1962, 27, 3703): BignosigHui pesopuuH a (0,36-4,0 mmonb,
1,0 ekB.) 06pobnsanu BignosigHUm cknagHum B-ketoedipom b1 (1,0 ekB.) Ta TpUPTOPOLTOBOO
kncnototo (1-2 mn/Mmonb), HarpiBawoum 3i 3BOPOTHUM XONOAMMbHUKOM, MPOTAroM Houdi. Peakuito
racunv gogasaHHAM Boau 3 nbofoM. CyMmill Tpuui ekcTparyBanu etunauetatom, ob'eAHaHi opraHivHi
a3 npommBanu oauH pa3 BogH. NaHCO; (5 %) i Bucywysanu Hag MgSO, 3 ogepxaHHsM
HEeo4uLLEeHOro KymapuHy c1.

SP-1B (apantoBaHo 3 Heterocyclic Commun. 1997, 3, 339; Chem. Nat. Comp. 2000, 36, 478;
Chem. Nat. Comp. 2002, 38, 539): exBiBaneHTn (€KB.) Bka3aHi CTOCOBHO KiflbKOCTi pe30puuHy, L0
BUKOPUCTOBYETLCS B SP-1A.

1? cramif: HeouMLEHWA KymapuH c1 po3uuHsanu B aueToHi (10 mn/Mmonb; ans 6inbloro
MacLTaby BukopuctoByBanu 5 mn/mmons), gogasanu K,COs (2,0 exs.), Nal (0,3 ekB.) Ta BignoBigHWi
anba-ranoreHketoH d1 (1,6 ekB.), i cymiw nepemiwysanu, Harpisaloum 3i  3BOPOTHUM
XONoaunbHNKOM, NpoTsaroM Hodi. Coni BigdinbTpoByBanu, ocag npomMuBanu aueToHoM, i dinbTpaT
KOHLIEHTpYBarnu 4O CyXOro CTaHy.
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2 cTagif: HeouMLLEeHy CyMmil norfmHanu 3a gonomoroto iPrOH (3-10 mn/mmorns) i 06po6nsnu 1,0
H. BogH. NaOH (3-10 mn/mmone) npu 80 °C npotarom 5 roa. Cymiwl oxonomxysanu OO KiMHATHOI
Temnepatypu Ta nigkmcnoBanu 5 % BogH. HCI (go pH 1-2). Motim gogasanu H,O, i ogepxaHy
cycneHsito 3depirany npy npnbnuaHo 4 °C npoTAarom Houi. 3anexHo Big KiHLEBOro pesynbtaTty abo
ocag BigdinbTpoByBanu i npommanu 3a gonomoroto 5 % BogH. NaHCO;, geioHizoBaHoi Bogu i Ha
3aBeplueHHst Et,O (SP-1B-1), abo y pasi MyTHOI CyMilli Bka3aHy CyMilll eKcTparyBanu eTunaletaTom
abo CH,Cl,, o6'egHaHi opraHiyHi a3 npommBanu HacuveHum BogH. NaHCO;, BucywyBanu Hapg
MgSO, i ounwanu 3a gonomoroto npenapatuBHoi TCX abo KONOHKOBOI XxpoMaTorpadii Ha cunikareni
Anga cuHtesiB y 6inbwomy macuTabi (SP-1B-2) 3 ogepxaHHAM hypoKyMapuHiB e.

Cxema 2

NBS CICH,OMe
ACOH/CH,Cl; AcOH
- -———

aMiH

[Pd]

3,9-OumeTun-5-deHin-7H-dypo[3,2-g]xpoMeH-7-0H  (e1) cuHTesyBanu 3rigHo 3 SP-1A 3
BMKOPUCTaAHHAM 2-MeTunpesopumHy Ta eTunbeHsoinauetaty; Buxig 53 % (30 mMMonb; npoaykT
ocakyBanu, OXONoMKYUM peakuinHy cymill o K. T., inbTpyBanu i npomusanu sogot 1a MeOH,
abo peakuiiHy cymill po3BoAWIM BOAOK | eKkcTparyBanu eTunauertatom), Ta SP-1B-1 (3
BMKOPUCTaHHAM XnopaueToHy d2; KiHLeBe OYMLLEHHSA 3a AOMOMOrOK KOJTIOHKOBOI XpomMaTorpadii Ha
cunikareni, Big 100 % neTtponeriHoro edipy oo enoeHTy 3 - 6:4, i nepekpuctanisadis 3 MeOH).

7-Finpokcu-8-meTun-4-denin-2H-xpomeH-2-oH (c1, cxema 1): *H AMP (300 MIu, dg-DMSO): & =
2,21 (3H, d, Me), 6,12 (1H, s, Ar-H), 6,84 (1H, d, Ar-H), 7,11 (1H, d, Ar-H), 7,45-7,59 (5H, m, Ar-H),
10,49 (1H, s, OH).

3,9-AumeTnn-5-cpennn-7H-ypo[3,2-g]xpomeH-7-oH (e1): LC/MS [M+H]": 290,93; ‘*H AMP (300
Mrl'u, CDCl;): 6 = 2,16 (3H, d, Me), 2,63 (3H, s, Me), 6,31 (1H, s, Ar-H), 7,37 (1H, s, Ar-H), 7,45 (1H,
m, Ar-H), 7,47-7,51 (2H, m, Ar-H), 7,52-7,58 (3H, m, Ar-H). "H AMP (300 Mru, de-DMSO): & = 2,12
(3H, d, Me), 2,53 (3H, s, Me), 6,34 (1H, s, Ar-H), 7,37 (1H, s, Ar-H), 7,56-7,62 (5H, m, Ar-H), 7,88 (1H,
m, Ar-H).

BpomyBaHHs 3,9-aumeTunn-5-ceHin-7H-dypo[3,2-g]xpoMeH-7-oHy (e1)

Cnonyky (e1) (3,4 mmonb) po3unHanu B CH,Cl, Ta AcOH (no 4,5 mn/mMmmMonb koxHoro). [Jogasanu
N-6pomcykumHimig (1,2 eks., B CH,Cly, 2 mn/Mmonb), i cymill nepemiwysanu 3a K. T. npotarom 1 roA.,
a noTim poseogunu 3a pgonomoroto CH,Cl, i npomuBanu 3a pgonomoroo 5 % BogH. NaHCOs.
OpraHiyny dasy Bucywysanun Hag MgSQO,, dinbTpyBanu i KOHUEHTPYBanu in vacuo. 3a HeobXigHOCTI
3anuMuok oumwanu 3a gonomoroto npenapatneHoi TLC (CH,Cl,, 100 %); Buxig 84-96 %. 2-bpom-3,9-
anmeTun-5-gpennn-7H-dypo[3,2-glxpomen-7-oH (f): LC/MS [M+H]": 368,90; 'H amp (300 MIu,
CDClg): & = 2,11 (3H, d, Me), 2,63 (3H, s, Me), 6,33 (1H, s, Ar-H), 7,29 (1H, s, Ar-H), 7,45-7,51 (2H,
m, Ar-H), 7,53-7,61 (3H, m, Ar-H).

XnopmeTunysaHHs 3,9-aumeTun-5-ceHin-7H-dypo[3,2-g]xpomeH-7-0oHy (e1)

Hopasanu xnopmeTtunmeTtunosuin edip (25 eks.) go posduHy cnonyku (e1) (3,4 mmons) B HOAC
(22 wmn/mmonb) i nepemiwyBanu 3a K. T. MpOTArom Houi. [ogaBanu [OAaTKOBY  KinbKiCTb
xrnopmeTtunmeTunosoro edipy (25 ekB.), i cyMmil nepemiwyBanu 3a K. T. NPOTAroMm AoaaTtkoBux 24
rog., a noTim BUNMBanu B CyMiw nig/soaa, i ogepxaHui ocag BigdinbTpoByBanu, NpomMuBanm BOAOH i
BUCYLWIYyBanNu. HeounweHnin npoaykT ouuwianu 3a [OMOMOrok KOJSIOHKOBOI Xpomartorpacdii Ha
cunikareni (entoeHt 3 - 4:1); Buxig 11 %. 2-(Xnopwmetun)-3,9-anmetnn-5-peHnn-7H-dpypo[3,2-
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glxpomeH-7-oH (h): LC/MS [M+H]": 338,86; *H SIMP (300 My, CDCly): & = 2,19 (3H, d, Me), 2,65 (3H,
s, Me), 4,72 (2H, s, CH,), 6,33 (1H, s, Ar-H), 7,35 (1H, s, Ar-H), 7,39-7,51 (2H, m, Ar-H), 7,52-7,58

(3H, m, Ar-H).
Cxema 3
R a) &, neat
i i
B e DL
HO MH; rHu SP-2A
k1 b2 n=01)
o
Lo
P2 -"I-.‘ﬂl}fn}H'-JT"
2.) Ni{llyCr{iy
YHCTHIA
"KapooHar”
+
SP-4
0 (R%= H. Br) n2 (R%= H, Br) n1 (R%=H, Br)
CrangaptHa npoueaypa 2 (SP-2): cuHTe3 dypoxiHOMOoHIB (amB. cxemy 3)
SP-2A

3wmiwysann 3-amiHo-o-kpeson (k1) (1,0 eks.) i BignosigHNn metun/eTun-3-apun-3-okconponaHoar
b2 (1,0 eks.) i HarpiBanu npu 145 °C npotarom 5 rog. 3 ogepxaHHAM nepesaxHo N-(3-rigpokcu-2-
MeTundeHin)-3-okco-3-apunnponaHamigy, Skunm noTiM niggasanu Lumknisauii wnsxom obpobku 3asBuci
3a gonomorow TFA (2,5 mn/mmonb) npotarom 1-3 rog. npu 72 °C. [ogaBaHHA cymiwi nig/Boga
3yMOBIIOBANO YTBOPEHHA ocagdy, SKMM BigginbTpoByBanM i nNpoMuBany BOOOK 3 OAEPXKAHHAM
HeouuLleHoro 7-rigpokcu-8-meTtun-4-apunxiHonii-2(1H)-ony 11 (SP-2A-1). B anbTepHaTUBHOMY
cnocobi 0bpobkn (SP-2A-2) cymiw po3ginanu Mk Bogow Ta eTunaueTtatoM, ob'egHaHi opraHiyHi
dasn npoMmBanu CoribOBMM PO3YMHOM i BucywwyBanu Hag MgSQOy, i HeoumLeHnn NPOaYKT oumLlanu
3a JONOMOro KOMOHKOBOI Xxpomarorpadii (entoeHT 3, 1:1).

SP-2B

CycnengyBanwu 7-rigpokcu-8-meTtun-4-apunxidonid-2(1H)-on 11 (1,0 eks.) B CH,Cl, (5 mn/mmonb)
Ta DMSO (0,75 mn/mmonb) i oxonogxkysanu go -10 °C. Hdopasanu giidonponinamiH (0,5 eks.) 3
HacTynmHUM goAaBaHHAM no kpannuHax N-6pomcykumHiMigy [NBS; 1,0 eks., posumHeHoro B CH,Cl,
(2,5 mn/mMmonb) Ta DMSO (0,38 mn/mmonb)]. JaHun po3dmH nepemiwysanu npu -10 °C npotsrom 1
rog. neped Tvm, sk 3HoBY nosinbHO gogasanu NBS [0,5 ekBs., po3unHeHun B CH,Cl, (2,5 mn/mmonb)
Ta DMSO (0,38 mn/mmons)]. OcTaHHIO CTafilo NOBTOPKOBANU Le pas, NoTiM CyMill po3ginanu Mix
CH.Cl, i 0,5 M BogH. HCI. O6'egHaHi opraHiyHi a3 npomuBanu HacuveHum BogH. NaHCO; i
BucywyBanu Hag MgSO,. 3a gonomoroto xpomatorpadii Ha cunikareni ogepxysanu 3,6-gnépom-7-
riapokcu-8-meTun-4-apunxiHonid-2(1H)-oH m1.

SP-2C (17 ctapist anantoBaHa 3 J. Med. Chem. 2004, 47, 6392 ta Chem. Pharm. Bull. 1983, 852)

1? cragia: posunHanu 3,6-Oubpom-7-rigpoKcu-8-metun-4-apunxiHoniH-2(1H)-on m1 (1,0 eks.) B
iPrOH (5 mn/mmonb) Ta 1,8-gia3abiumkno[5.4.0]yHaeu-7-eHi (1,5 ekB.) i 0bpobnanu xnopaueToHOM
(d2) (1,2 ekB.) npu 80 °C npotdrom 2,5 rog. Y pasi HEMOBHOro MepeTBOPEHHS 3HOBY AogaBanu
3ragaHi Buwe kinekocti DBU Ta xnopauetoHy (d2), i nepemiwyBaHHa npogosxysanu npu 80 °C
npotsrom 1,5 rog. Cymiw posginanu mixk CH,Cl, abo etunauetatom i Bogoto. O6'egHaHi opraHiyHi
dasn npomuBanu NMMOHHOK KucnoTtol (5 %, BOAH.) Ta COMbOBMM PO3YMHOM i BUCYLIyBanu Hapg
MgSO,. BugineHHs 3,6-aubpom-8-meTun-7-(2-okconponokcu)-4-apunxiHonin-2(1H)-oHy 3gincHioBanm
3a gonomoroto xpomatorpadil Ha cunikareni.

27 crapis: posunHanu 3,6-aubpomM-8-meTun-7-(2-oKkconponokeu)-4-apunxiHonid-2(1H)-ox (1,0
eks.) y DMF (30 mn/mmone) B atmocdepi aproHy. ogasanu xnopua Hikento(ll) (0,33 eks.) Ta xnopua
xpomy(ll) (10 exs.), i cymiw nepemiwysanu npu 125 °C npotsarom 1-2 roa. Coni Bugansanu LWnsaxom
dinbTpauii, ocag Ha dinbTpi npommeanu 3a gonomoroto DMF. ®inbTpaT posginsnm mixx CH,CIl, abo
etunauetatom Ta 1,0 M BogH. HCI. O6G'egHaHi opraHiyHi ¢asn npommBany CONbOBUM PO3YMHOM i
Bucywysanu Hag MgSO,. OuneHHs 3aincHioBanu 3a 4onomoroto npenapateHoi TLC (entoeHT 1 -
4:6:1), ik NpaBuUMoO, 3 ofepxXaHHaM 3,9-aumMeTun-5-apundypo[3,2-glxiHoniH-7(8H)-oHy n1 (R*=H) y
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BUIMMA4I OCHOBHOTO nMpoAdykty Ta 6-6pom-3,9-aumeTtun-5-apundypo(3,2-g]xiHoniH-7(8H)-oHy n1
(R2=Br) y BUrNs4i no6i4HOro NnpoaykTy B HE3HAYHIN KifTbKOCTI.
Cxema 4

1.) 4 DeKaniy

2 "H NBS
. b " —_— —_—
HO NH o 5P-3A SP-3B
RT
= m2
K1 )7 =1y b1 {n=01)
| MesCO3 sp-2C sp.ac
k2 (R = Me) o d2
(o]
1), “‘"JL" BV CN
capaoHar

2.3 NiflIWer{Il) 2.)[Pd]

CrangaptHa npouegypa 3 (SP-3): cMHTe3 dypOoxiHOMOHIB (auB. cxemy 4)

SP-3A

1 cTapis: BianosigHUN mMeTun/eTun-3-apun-2-meTun-3-okconponaHoaT abo mMetun/eTun-3-apun-
3-okconponaHoat b1 (1,1 ekB.) po3umMHANM B TpaHc-gekarigpoHadTaniHi (1 mn/mMmonb; = TpaHc-
aekanin). Hdopasanu BignosigHun 3-amiHo-o-kpe3on k1 abo k2 (1,0 ekB.), i ogepxaHy CyMmiLl
nepemiwysanun npotarom 5-10 rog. npu 170 °C. llicna oxonokeHHs OO0 KiMHaTHOI TemnepaTypu
PO3YMHHUK AEeKaHTyBanu, i 3anuwiok npomMuBanu netponenHum ecdpipom. Ogepxanuni 3-apun-N-(3-
rigpoKcu-2-meTundeHin)-3-okconponaHamig BUCyLyBanu in vacuo.

2@ crapis: 3-apun-N-(3-rigpokcu-2-metundeHin)-3-okconponaHamia niggasany umknisauii 8 TFA
(3 mn/mmonb) npotarom 2 rog. npu 72 °C. Bugananu TFA nig 3HWKEHUM TUCKOM, i 3anuLiok
po3ainanu mik Bogot i etunauetatom. OB6'egHaHi opraHivHi Wwapy nNpoMuBanyM HacM4YeHUM BOAH.
NaHCO; Ta conboBuM po3dnHOM, BucyllyBanu Hag Na,SO, i KoHUeHTpyBanu in vacuo. BignosigHy
NPOMDKHY crnonyky, 4-apun-7-rigpokcun-8-meTtunxiHoniH-2(1H)-oH 12, ouvwanu 3a [ONOMOro
xpomarorpacii Ha cunikareni.

SP-3B

4-Apnn-7-rigpokcun-8-meTunxiHoniH-2(1H)-oHn 12 3 pisHUMKM  3aMiCHUKAMKU B MNOSIOXKEHHI 3
po3uumHsanu B CH,Cl,/DMSO (2:1; 5 mn/mmonb) i oxonogxysanu go 0 °C. Jogasanu po3sumH NBS (1,4
eks.) B DMSO (0,35 mn/mmonb NBS), i ogepxaHy cymiw nepemiwysanu npotarom 1 rog. npu 0 °C.
AKLLO KOHTPOSb NPOXOMKEHHSA peakuii 3a gonomoroto TLC BkadyBaB Ha HEMOBHE NEPETBOPEHHS, TO
ofHielo nopuieto pgopmaeanu pgopatkoBui NBS (1,4 ekB.) y Burnsgi TBephoi  PeYOBUHM, i
nepemiwyBaHHa npogoBxyBanu npotsarom 1 rog. npu 0 °C. PeakuinHy cymiw racunu Hacu4eHum
BogH. Na,SO;, po3Boagunu Bogot i ekctparyBanu 3a gonomoroto EtOAc. O6'eaHaHi opraHiyHi wapwm
npommBanu 1 H. BogH. HCI Ta conboBuMM po34dnHOM, BucywyBanu Hag Na,SO, i KOHUeHTpyBanu in
vacuo 3 OJepXaHHsIM BiOMOBIAHMX HeouyMleHux 3-3amiweHux 6-6pom-4-apun-7-rigpokcu-8-
MeTUNXiHoNiH-2(1H)-oHiB m2.

SP-3C

1? crapis: pisHi 3-3amileHi 6-6pom-4-apun-7-rinpokcu-8-meTunxiHoniH-2(1H)-ovn m2 (1,0 eks.)
cycnengyeanm B iPrOH (6,0 mn/mmons). Oogasann DBU (1,8 ekB.) Ta aninbpomig (1,7 eks.), i
ogepxaHy cymiw Harpieanm go 80 °C npotdrom 2 rog. PeakuiiHy cymiw po3Boavnu BOZOM, i
OfepXXaHun ocapj BiaMinbTpoBYBanu, NpomMuBanM BOAOK i BUCYyLWyBanu in vacuo 3 ogepXXaHHAM
BigNOBigHOI HeouuweHoi O-aninoBaHoi cnonyku. Akwo Biabynocs HefocTaTHE YTBOPEHHA ocagy, To
cymiw (abo, anbTepHaTMBHO, HAAOCAAOBY PiAMHY | NPOMVBHI PO34YMHU MICNSA OCa[KEHHS) po3ginanm
MiK Hzo Ta CH2C|2

27 crapgia: BignosigHy HeouulleHy 7-(aninokcu)-6-6poM-8-metun-4-eHinxiHoniH-2(1H)-oHoBy
noxigHy (1,0 exs.), rigpat TeTpabytunamoHito xnopuay (1,1 exs.), opmiaT HaTpito (1,0 eks.), Na,CO3

27



10

15

20

25

30

35

40

UA 121493 C2

(2,5 ekB.) Ta Pd(OACc), (0,2 ekB.) nomianu y oriakoH i3 3akpyyyBaHoto kpuwikoro. [lonasanu DMF (20
MI/MMORb), | oAepxXaHy Cymill AerasyBanu LWNsSxoM 6apboTyBaHHS aproHy Kpisb posyuH. [1oTim
cymiw nepemiwyeanu npu 90 °C B atMocdepi aproHy npotsirom 1-16 rog. Cymiw po3Boannv BOAOK i
ekcTparyBanu 3a gonomoroio EtOAc. O6'egHaHi opraHnidHi wapu npommBany 1 H. BogH. NaOH i
COMbOBUM PO34nHOM, Bucywysanu Hag Na,SO, i kKoHUeHTpyBanu in vacuo. BignosigHuin npogykt n3
ouuwanu 3a gonomororo xpomartorpacdii Ha cunikareni.

SP-4 (guB. cxemy 3): N/O-meTunyBaHHs1 ypOXiHOMNOHIB

BignosigHun 3,9-gumeTtun-5-cdeHindypo[3,2-g]xiHoniH-7(8H)-0H (sKknii Hece pi3Hi 6-3aMicHUKN) N1
(1,0 exs.) posumHanu B8 DMF (1 mn/0,1 mmons). Joaasanu K,CO3 (3,0 exB.) Ta noameTaH (2,5 eks.), i
cymiw Harpisanu go 90 °C npotarom 2 rog. CycneHsito dinbTpyBanu, ocag Ha dinbTpi npoMmBanu
eTunaueTaTomMm, i pinbTpaT ekcTparyBany IMMOHHOK KUCNOTow (5 %, BOOH.) Ta CONMbOBMM PO3YMHOM.
OpraHiyHy a3y Bucywysanu Hag MgSO,, i BuaineHHa npoaykty (n2 Ta 0) 34incHioBanu 3a
gonomoroto npenapatusHoi TLC (entoeHT 1 - 10:6:1).

Cxema 5
Tpe
] a) HaN-OH
'ni :: a) [Pd], Eu;SnJ\D'ﬁ'\ I e h; AEEQ
b) poaH. HCI 2 cl chc:-3
Br N — i
SP.5A ¥ SP.5C
HO X
m3
SP&B
SP1A + SP_3B ;; :lctgl r:pu,u.uu
ano . %
SP_3A + SP-3B

SP-1A
ano
__sP3aa S
xH x 0

SP5: cuHTEe3 i30KkCa30M10KyMapuHiB Ta i30KCa300XIHOMOHIB (AnB. cxemy 5)

SP-5A

6-bpom-7-rigpokecun-3,8-anmeTun-4-apun-2H-xpomeH-2-oH abo N-3amiweHunmn pisHMU
3amicHMKkamu 6-6pom-7-rigpokcu-3,8-gumeTtun-4-apunxiHonid-2(1H)-on m3 (1,0 eks.) Ta PdCIy(PPhg),
(0,15 ekB.) nomiwanu y cnakoH ana o6pobkM MiKPOXBUILOBUM BUNPOMIHIOBaHHAM. Joaasanm DMF
(4,0 mn/mmonb) Ta 1-eTOKCUBIHIN-TPU-H-OyTMNonoso (1,1 ekB.), i ogepxaHy Cymiw HarpiBanu 3
BUKOPUCTaHHAM MiKpOXBUNbLOBOro BunpomMiHioBaHHA Ao 160 °C npoTarom 15 xB. [logaBanu gogatkoBy
kinbkictb PdCIy(PPhg), (0,05 ekB.) Ta 1-eTokcuBiHiN-Tpu-H-6ytunonoea (0,5 ekB.), i cymiw 3HOBY
HarpiBann 3 BMKOPUCTAHHAM MiKPOXBUIbOBOro BUMPOMIiHIOBaHHA Ao 160 °C npotarom 15 XxB.
Hopasanu 1 H. BogH. HCI, i cymiw nepemiwysanu 3a k. T. npotdarom 30 xB. lMicns po3BegeHHs BOAOK
cymiw ekcTparyBanu 3a pgonomoroto EtOAc. O6G'egHaHi opraHiyHi Wwapu npoMuBanv BoAoOK Ta
CONMbOBUM PO34YMHOM, BuUcywyBann Hag Na,SO, i KOHUEHTpyBanM in vacuo. 3anuuok ovnwany 3a
OOMOMOro xpomartorpadii Ha curikareni 3 ogepXaHHAM BignNoBigHOT 6-aLeTunnoxigHol p.

SP-5B: (anbTepHatmBa SP-5A: neperpynyBaHHs ®pica)

1? cragia: BiOnNOBIOHMIA | MOXNIMBO [OAATKOBO 3aMilleHuin 7-riapoKcu-8-metun-4-apun-2H-
XPOMEH-2-0H abo 7-rigpokcun-8-metun-4-apunxiHoniH-2(1H)-oH 13 (1,0 ekB.) po3uuHanm B nipuguHi (3
mn/mmonb). [logaBanu auetunxnopug (2,0 eks.), i ogepaHy Cymilw nepemiwyBanu 3a K. T. NpOTAroM
18 roa. AkWo KOHTpomnb NPOXOMKEeHHA peakuil 3a gonomorod TLC AOeMOHCTpyBaB HernoBHe
nepeTBOpPEHHs, TO AoAdaBanu [oAaTKoBY KinbkicTb aueTtunxnopuay (2,0 exB.), i nepemillyBaHHs
npoaoBXyBanu 3a K. T. NpoTarom 17 rod. Y pasi noraHoi po34MHHOCTI BUXIAHOro mMartepiany MoxHa
popgasatn NMP. PeakuiiHy cymiw po3sogunu BoAoto i ekctparysanu 3a gornomoroto CH,Cl, a6o
eTunauetaty. O6'egHaHi opraHiyHi wapu npomusanu HacmdeHum NaHCO3, BucywyBanu Hag Na,SO,
i KOHUEHTpyBanu in vacuo. HeouuleHuin NpoayKT (MOXIMBO A04aTKOBO 3aMillleHnin 7-aLeToKcu-8-
mMeTun-4-apun-2H-xpomeH-2-oH abo 7-aueTokcu-8-metTun-4-apunxiHonid-2(1H)-oH) 6e3nocepenHbo
BMKOPUCTOBYBaNu 4518 nodanbLlioro neperpynyBanHs dpica.
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2 crapia (3a awnanorieto 1o J. Ind. Chem. Soc. 1969, 46, 1014 Ta ARKIVOC 2000, 6, 931):
BiANOBIOHUIN | MOXITMBO AO4ATKOBO 3aMilLlEHUI 7-aueToKcu-8-meTun-4-apun-2H-xpomeH-2-oH abo 7-
aueTokcu-8-meTtun-4-apunxiHonin-2(1H)-ox (1,0 eks.) Ta AlCl; (5,0 ekB.) HarpiBanu go 170 °C (cymiw
cTaBana pigkow/mMacnsHucTol npu npubnuaHo 145 °C) i nepemiwyBanyn 3a [gaHoi TemnepaTypu
npotsrom 2,5 roa. PeakuiiHy cymiwl oxonompKkyBanu OO KiMHaTHOI TemnepaTypu i obpobnsanu 3a
ponomoroto 1 H. BogH. HCI (3 obpobkoto ynbTpassykom). OgepkaHy CycneHsito po3BOAUIM BOOOH i
ekcTparyeanu 3a gonomoroto CH,Cl, abo etunauetaty. O6'egHaHi opraHiyHi Wwapv BUCyLLyBanu Hag
Na,SO, i KOHUEHTpyBanM in vacuo. 3anuwok ouMwanu 3a gornomoroto npenapatueHoi TLC (entoeHT
2) 3 ogepkaHHAM BignNoBigHOT HEOOOB'A3KOBO [0AATKOBO 3aMilleHoi 6-aueTnn-7-rigpokcu-8-metun-4-
apun-2H-xpomMmeH-2-oHoBOi abo 6-aueTun-7-rigpokcn-8-meTun-4-apunxiHonin-2(1H)-oHoBoi noxigHoi

SP-5C

BionosigHy HeobOB'A3kOBO [O04aTKOBO 3aMilleHy 6-auetun-7-rigpokcn-8-meTtun-4-apun-2H-
XpOMeH-2-0oHoBY abo 6-aueTun-7-rigpokcun-8-metun-4-apunxiHonid-2 (1H)-oHoy noxiaHy p (1,0 exs.),
H,NOH-HCI (5,0 ekB.) Ta NaAc (5,0 ekB.) cycneHgyBanm B MeOH (7 mn/mmonb) i HarpiBanu 3i
3BOPOTHMM XOMOAMITBHVMKOM MPOTSIroM 3 rof., MOTiM KOHLIEHTPYBarnM, i 3anuwoK po3ainsany Mk BO4OH
Ta EtOAc. BogHuin wap ekctparyeanu 3a gonomoroto EtOAc. O6'egHaHi opraHiyHi Wwapu npoMmeanm
BOLOIO Ta CONMbOBUM PO34MHOM, BucywyBanu Hag Na,SO, i koHueHTpyBanum in vacuo. OgepxaHun
HeouMLLEeHN MPOJYKT cycrneHayBanu B ouToBomy aHrigpugi (7,0 mn/mmons), i gogasanm CH,Cly,
piokcaH, DMF abo NMP gnsi noninweHHs po3unHHocTi. Cymill nepemiwyBanu 3a K. T. NpoTarom 24
rog. PeakuinHy cymiw possogunun Bogoto i nepemiwysanu npotsrom 15 xs. AKWo yTBOpHOBaBCcH ocag,
TO Moro BigdinbTpoByBanu, npommBanu Bogow i normuHanm B CH,Cl,. [daHy opraHiyHy dasy
Bucywysanu Hag Na,SO,. Akwo yTBopeHHsA ocagy He Bigbysanocs abo BigbyBanocs He4OCTaTHLOH
MipOI0, TO CyMill eKcTparyBanu etunaueTatoM, ob'egHaHi opraHiyHi wapyu npomMuBanm Hacu4YeHUM
BoaH. NaHCO; Ta conboBuM po3yumHoM i BucyyBanu Hag Na,SO,. B 060X 3ragaHux BuLle BUNagkax
PO3YNHHMK BMOANSNM in vacuo, i ogepxaHy MPOMDKHY CRONyKy nigdaaBanu uuKnisauil wnisxom
06pobkun 3a gonomoroto K,CO3 (2,2 ekB.) B cycnensii Tonyony (7 mn/mmons) npu 110 °C npoTtarom 2
rog. Tonyon Bugansnu in vacuo. 3anuuwok cycneHgyeBanun B CH,Cl, i dinbtpyBanu. ®inbtpat
KOHUEHTpYBanu, i 3anuuok o4yvliann 3a AonomMorok xpomartorpacdii Ha cunikareni 3 ogepXaHHsaM
HeoOXigHOro NpoaykTy q.
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Mpuknagm cnonyk 3a 4aHUM BUHaxo40M

Binblwa YacTuHa npoueayp CUMHTE3y CTOCYETbCA HaBEeAEHMX BULLE CTaHOapTHUX npoueayp (SP).
Tam, oe ue Mmoxe OyTM 3acTocoBaHO, BiacTynu Big SP goknagHo BkasaHi B KPYrnvx AyKax, Togi sik
He 3ragaHi cTagii npoBoAnnM 3rigHo 3 NpoTokosioM SP i ToMy sik NpuKnag ix NOBTOPHO HE HABOAWIN.

3BepHiTb yBary, Wo npuknaamn 26-34, 36, 40, 49, 51, 52, 54-56, 59-61 Ta 64 He € 4aCTUHOW
AaHOro BUHaxXoA4y i CNyryloTh SK iMCcTpaTMBHI MpUKNaaw.

Mpuknag 1. 5-(2-MeTokcndeHin)-3,9-aumeTnn-7H-dypo[3,2-g]XpoMeH-7-0H

CwuHTesyBanu 3 etun-(2-metokcmbeHsoin)aueraty Ta 2-metunpesopumHy 3rigHo 3 SP-1A (0,36
MMOIb) 3 HacTymHUM nposedeHHAM SP-1B-2 3 BUKOpUCTaHHAM XropaueToHy (d2) (npenapaTtusHa
TLC, entoeHT 1 - 4:6:1; abo CC, entoeHT 3 - 4:1); Buxig 23 %. 'H ampP (300 My, CDCl3): 6 = 2,13
(3H, d, Me), 2,63 (3H, s, Me), 3,75 (3H, s, OMe), 6,30 (1H, s, Ar-H), 7,08 (1H, dd, Ar-H), 7,09 (1H, s,
Ar-H), 7,12 (1H, td, Ar-H), 7,27 (1H, dd, Ar-H), 7,43 (1H, m, Ar-H), 7,51 (1H, td, Ar-H); [M+H]"
(HPLC/MS): 321,08.

Mpuknag 2. 5-(3-MeTokcudeHin)-3,9-aumeTnn-7H-ypo[3,2-glxpomeH-7-oH

CuHTesyBanu 3 eTun-(3-meTokcmMbeH3oin)aueTaty Ta 2-MeTunpesopunHy 3 suxogomM 11 % 3rigHo
3 SP-1A (0,36 mmonb) 3 HacTynHUM npoBefeHHsaM SP-1B-2 3 BUMKOpUCTaHHAM XxropaueToHy (d2)
(npenapatueHa TLC, entoeHT 1 - 4:6:1). 'H amp (300 Ml'y, CDClyg): & = 2,17 (3H, d, Me), 2,64 (3H, s,
Me), 3,88 (3H, s, OMe), 6,32 (1H, s, Ar-H), 7,01 (1H, m, Ar-H), 7,05-7,10 (2H, m, Ar-H), 7,40 (1H, s,
Ar-H), 7,45 (1H, t, Ar-H), 7,46 (1H, m, Ar-H); [M+H]" (HPLC/MS): 321,05.

Mpuknag 3. 5-(2-XnopdeHin)-3,9-gumetun-7H-dypo[3,2-g]XxpoMeH-7-0H

CwuHTesyBanu 3 etun-(2-xnopbeHsoin)auetaty Ta 2-meTunpesopumHy 3 suxogom 25 % 3rigHo 3
SP-1A (0,64 mmonb) 3 HaCTyMmHUM I'IPOBe,EI,eHHﬂM SP-1B-2 3 BWKOPWUCTaHHAM XropaueToHy (d2)
(npenapatmeHa TLC, entoeHT 3 - 3:1). "H AMP (300 Ml'u, CDCls): & = 2,13 (3H, d, Me), 2,64 (3H, s,
Me), 6,30 (1H, s, Ar-H), 6,97 (1H, s, Ar-H), 7,35 (1H, dd, Ar-H), 7,44 (1H, td, Ar-H), 7,45 (1H, m, Ar-
H), 7,49 (1H, td, Ar-H), 7,58 (1H, dd, Ar-H); [M+H]" (HPLC/MS): 325,07.

Mpuknag 4. 3,9-AnmeTnn-5-(3-(TpudptopmeTun)deHin)-7H-cdypo[3,2-g]XpomeH-7-0H

CuHTesyBanu 3 etun-(3-TpudtopMeTunbeH3oin)aueTaty Ta 2-MeTUNpe3opunHy 3rigHo 3 SP-1A
(0,81 mMomnb) 3 HacTynHMM npoBefeHHAM SP-1B-1 (3 BUKOpUCTaHHAM xropaueToHy d2) Ta
npenapaTtusHoi TLC (entoeHT 1 - 4:6:1) cTocoBHO hinbTpaTy; Buxig 36 %. 'H AmP (300 MI'y, CDCly):
0=2,16 (3H, d, Me), 2,64 (3H, s, Me), 6,33 (1H, s, Ar-H), 7,23 (1H, s, Ar-H), 7,48 (1H, m, Ar-H), 7,67-
7,73 (2H, m, Ar-H), 7,76 (1H, s, Ar-H), 7,80-7,85 (1H, m, Ar-H); [M+H]" (HPLC/MS): 359,03.

Mpuknag 5. 5-(2-®topdeHin)-3,6,9-TpumeTun-7H-dypo[3,2-g]XpOMeH-7-0H

CwuHTtesyBanm 3 etun-3-(2-ptopdeHin)-2-meTun-3-okconponaHoaTty Ta 2-MeTUNPe30puuHy 3
BuxogoM 23 % 3rigHo 3 SP-1A (4,0 mmonb; 4Yac 34iNcHeHHsA peakuii ctaHoBMB 5,5 rog., kymapuH ¢
ouyvwanu 3a gonomorot npenapatueHoi TLC, entoeHT 3 - 7:3) 3 HacTynHMM npoBedeHHAM SP-1B-2
(2,6 ekB. xnopaLeToHy d2; npenapatueHa TLC, CH2CI2). *H AMP (300 My, CDCl,): & = 2,00 (3H, s,
Me), 2,10 (3H, d, Me), 2,63 (3H, s, Me), 6,86 (1H, s, Ar-H), 7,22-7,32 (2H, m, Ar-H), 7,35 (1H, td, Ar-
H), 7,42 (1H, m, Ar-H), 7,49-7,58 (1H, m, Ar-H); [M+H]" (HPLC/MS): 322,89.

Mpuknag 6. 5-(3-MeTtokcudeHin)-3,6,9-TpumeTtun-7H-dypo[3,2-g]XpoOMeH-7-0H

CwuHTtesyBanu 3 eTtun-3-(3-MeToKcUeHin)-2-meTnn-3-okconponaHoaty Ta 2-MeTUNpPe3opuuHy 3
Buxogom 17 % 3rigHo 3 SP-1A (1,0 mmonb) 3 HacTynHuM npoBefeHHsam SP-1B-2 (2,6 eks.
xnopaueTtoHy d2; npenapaTtusHa TLC, entoeHT 1 - 4:6:1). 'H amp (300 Ml'y, CDCl3): 6 = 2,21 (3H, d,

SP-1B
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Me), 2,42 (3H, s, Me), 2,67 (3H, s, Me), 3,82 (3H, s, OMe), 7,03-7,12 (2H, m, Ar-H), 7,39 (1H, m, Ar-
H), 7,33-7,45 (2H, m, Ar-H); [M+H]" (HPLC/MS): 334,88.

Mpuknapg 7. 5-(2-MeTokcudeHin)-3,6,9-TpumeTtun-7H-dypo[3,2-g]XpoOMeH-7-0H

CuHTesyBanu 3 eTtun-3-(2-MeToKCudeHin)-2-MeTun-3-okconponaHoaty Ta 2-MeTUNpe3opuuHy 3
BuxogoM 29 % 3rigHo 3 SP-1A (2,0 mmonb) 3 HacTynmHMM npoBedeHHaM SP-1B-2 (2,6 eks.
xrnopaueToHy d2; npoMixkHy crnonyky po3unHsanm B CH,Cl, i inbTpyBanu Kpisb cunikarenb, a KiHueBui
NPoOAYKT ounwanu 3a gonomoroto npenapatmeHoi TLC, CH,CL,). 'H amp (300 Ml'u, CDCI5): 6 = 1,94
(3H, s, Me), 2,09 (3H, d, Me), 2,63 (3H, s, Me), 3,74 (3H, s, OMe), 6,86 (1H, s, Ar-H), 7,07-7,16 (3H,
m, Ar-H), 7,40 (1H, m, Ar-H), 7,45-7,54 (1H, m, Ar-H); [M+H]" (HPLC/MS): 334,86.

Mpuknag 8. 5-(2-dtopdeHin)-3,9-gumeTun-7H-dypo[3,2-g]XpoMeH-7-0H

CuHTesyBanu 3 etun-(2-gptopbeHsoin)auetarty Ta 2-metTunpesopumny 3rigHo 3 SP-1A (4,0 mmonb)
3 HacTynHMM nposefeHHAM SP-1B-1 (3 BUKOPUCTaHHAM xnopaueToHy d2) i KiHUeBOro OYULLIEHHS 3a
OOMOMOrOK0 KOMOHKOBOI XxpomaTtorpadii (entoeHT 2 - 9:1); Buxig 31 %. 'H amp (300 Ml'y, d6-DMSO):
0 =2,11 (3H, d, Me), 2,55 (3H, s, Me), 6,46 (1H, s, Ar-H), 7,16 (1H, d, Ar-H), 7,41-7,50 (2H, m, Ar-H),
7,56 (1H, td, Ar-H), 7,62-7,70 (1H, m, Ar-H), 7,89 (1H, m, Ar-H); [M+H]" (HPLC/MS): 309,12.

Mpuknag 9. 3,6,9-TpumeTtnn-5-dpeHin-7H-dpypo[3,2-g]XxpomeH-7-0H

CuvHTesyBanu 3 eTun-2-MeTun-3-okco-3-peHinnponaHoaTty Ta 2-MeTUNPe3opuuHy 3 BUXOLOM
52 % 3arigHo 3 SP-1A (4,0 mMornb) 3 HacTynHuM npoBefeHHsM SP-1B-1 (2,6 ekB. XnopaueToHy d2;
NpoMiXHy cnonyky po3uuHanu B CH,Cl, i cinbTpyBanu kpisb cunikarene), KiHLEBOrO O4YMLLEHHS 3a
AONOMOrol AoAaTtkoBoi dinbTpauii kpisb cunikarens (CH,Cl,) Ta nepekpucTtanisauii 3 EtOH. 'H amp
(300 MTu, CDCl3): & = 1,98 (3H, s, Me), 2,09 (3H, d, Me), 2,64 (3H, s, Me), 6,88 (1H, s, Ar-H), 7,27
(1H, dd, Ar-H), 7,42 (1H, m, Ar-H), 7,47-7,61 (3H, m, Ar-H); [M+H]" (HPLC/MS): 305,16.

Mpuknag 10. 5-(2-ETokecudpenin)-3,6,9-tpumetun-7H-dypo[3,2-g]xpomeH-7-0oH

CuHTesyBanu 3 eTun-3-(2-eTokcudeHin)-2-meTun-3-okconponaHoaty Ta 2-MeTUnpes3opuuHy 3
Buxogom 5% a3righo 3 SP-1A (2,0 MMOJ‘IbZ 3 HacTynHMM npoBedeHHam SP-1B-2 (2,6 eks.
xnopaueToHy d2; npenapatusHa TLC, CH,Cl,). "H AMP (300 MIu, CDCI3): & = 1,18 (3H, t, OEt), 1,96
(3H, s, Me), 2,09 (3H, d, Me), 2,63 (3H, s, Me), 4,01 (2H, qd, OEt), 6,88 (1H, s, Ar-H), 7,05-7,14 (3H,
m, Ar-H), 7,40 (1H, m, Ar-H), 7,42-7,50 (1H, m, Ar-H); [M+H]" (HPLC/MS): 348,87.

Mpuknag 11. 5-(2-XnopdeHin)-3,6,9-TpumeTnn-7H-dypo[3,2-g]XpOMeH-7-0H

CwuHTesyBanu 3 MeTtun-3-(2-xnopdeHin)-2-metnn-3-okconponaHoaty Ta 2-MeTunpesopumHy 3rigHo
3 SP-1A (0,48 mmonb) 3 HacTynHUM npoBedeHHAM SP-1B-2 (2,6 ekB. xnopaueToHy d2; npenapaTnBHa
TLC, entoeHT 3 - 9:1); Buxig 4 %. 'H amp (300 Ml'u, CDCIs): & = 1,96 (3H, s, Me), 2,10 (3H, d, Me),
2,64 (3H, s, Me), 6,73 (1H, s, Ar-H), 7,21-7,26 (1H, m, Ar-H), 7,42 (1H, m, Ar-H), 7,43-7,52 (1H, m,
Ar-H), 7,58-7,63 (1H, m, Ar-H); [M+H]" (HPLC/MS): 339,14.

Mpuknag 12. 3,9-OnmeTtun-2-mopdoniHo-5-geHin-7H-dypo[3,2-g]xpomMeH-7-0H (ams. cxemy 2, g)

Y repmeTtun3oBaHin npobipui B atmocdepi aproHy amiwysanu 70 mr 2-6pom-3,9-gumeTtun-5-ceHin-
7H-bypo[3,2-glxpomeH-7-oHy (f1) (0,19 mmonb), Tpuc(anbenaunigeH)amnanagio(0) (Pd.dbas, 0,05
€ekB.), 2-(an-TpeT-0yTmndocdiHo)bideHiny (0,2 ekB.) Ta TpeT-neHTokcMay HaTpito (1,4 ekB.) B Tonyoni
(2 mn/mmone). Micnsa pogasaHHA MopdoniHy (1,2 ekB.) cymiw nepemiwysanu npu 110 °C npoTarom
Houyi. Cymiw cinbTpyBanu kpisb 6aBoBHSAHY BaTy, iNbTpaT KOHUEHTPYyBanu, i 3anuwok ABidi
ounwanu 3a gonomorot npenapatueHoi TLC (entoeHT 3 - 2:1; 3 HAacTynHUM NPOBEeAEHHAM ApYroi
xpomaTtorpadii 3a gonomorot cymilli netponerHun edip/etnnavetrat/MeOH - 6:3:1) 3 ogepxaHHAM
TUTYNbHOI crnonyku 3 Buxogom 13 %. 'H amp (300 MI'y, CDCI): & = 2,07 (3H, s, Me), 2,59 (3H, s,
Me), 3,31 (4H, t, mopdponinin), 3,85 (4H, t, mopdponiuin), 6,28 (1H, s, Ar-H), 7,14 (1H, s, Ar-H), 7,46-
7,56 (5H, m, Ar-H); [M+H]" (HPLC/MS): 375,94.

Mpuknag 13. 3,9-0umeTunn-7-okco-5-dpeHin-7H-dypo[3,2-g]xpoMeH-2-kapboHiTpun (ame. cxemy 2,
9)

2-bpom-3,9-gnmeTnn-5-deHin-7H-ypo[3,2-glxpomen-7-oH (f1) (0,3 mmornb), CuCN (4,0 eks.),
Pd.dbas (0,2 ekB.) Ta 1,1’-b6ic(andeHindgocdiHo)dpepoLreH (1,6 ekB.) cycneHaysanu B giokcaHi (5 mn),
i cymiw nepemiwysanu npu 100 °C npotarom 5 rofa. PeakuinHy cymiw po3soavnu etunaueTaToMm i
dinbTpyBanu kpisb Celite®. ®dinbTpaT npomusanu 3a gonomoroto 5 % BogH. NaHCO;, conboBoro
po3umHy Ta H,O. OpraHiyHun wap sucywysanu Hag MgSO, i koHUeHTpyBanu. 3anuLlok ounLLanu 3a
ponomoroto npenapatmeHoi TLC (entoeHT 3 - 2:1) 3 ofepXaHHAM TUTYMNbHOI CMOMyKM 3 BUXOOOM
10 %. *H AMP (300 My, CDCl,): & = 2,38 (3H, s, Me), 2,65 (3H, s, Me), 6,37 (1H, s, Ar-H), 7,45-7,48
(8H, m, Ar-H), 7,55-7,59 (3H, m, Ar-H); [M+H]" (HPLC/MS): 315,93.

Mpuknag 14. 3,9-OumeTtnn-2-(MopdoniHomeTun)-5-deHin-7H-gpypo[3,2-g]xpomeH-7-oH  (auB.
cxemy 2, i)

Cymiw 2-(xnopmetun)-3,9-gumeTtun-5-gpeHin-7H-dypo[3,2-g]xpomeH-7-oHy (h1) (0,07 mmonb),
MopgooniHy (2,0 ekB.) Ta K,CO; (3,0 ekB.) B aueToHiTpuni (14 mn/MMornb) nepemillyBanu, HarpiBaoum
3i 3BOPOTHMM XONOOWIIBHUKOM, MPOTAroM 16 rod. 3 HacTyMHMMK OXOMNOAXKEHHAM [0 K. T.,
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dinbTpauieto, NPOMUBAHHAM aLLETOHITPUIOM i KOHLIEHTPYBaHHSM in vacuo. Hagnuwok mopdoniHy
BUAANANU LUMAXOM CMiflbHOrO BUMAaploBaHHA 3 TOMyonoM. 3anuwiok oyuwanu 3a [ONOMOro
npenapaTusHoi TLC (entoeHT 2 - 95:5); Buxia: 27 %. *H AMP (300 My, CDCl3): & = 2,29 (3H, s, Me),
2,64 (3H, s, Me), 3,12 (4H, br s, mopdoniuin), 4,05 (4H, br s, mopdoniin), 4,25 (2H, br s, CH,), 6,34
(1H, s, Ar-H), 7,40 (1H, s, Ar-H), 7,44-7,50 (2H, m, Ar-H), 7,53-7,58 (3H, m, Ar-H); [M+H]"
(HPLC/MS): 389,94.

Mpuknag 15. 2-((QumeTtunamiHo)meTun)-3,9-gumeTun-5-cdeHrin-7H-dypo[3,2-g]XpoMeH-7-0H (auB.
cxemy 2, i)

B 3akputomy cbnakoHi 2-(xnopmetun)-3,9-aumetnn-5-dpeHin-7H-dypo[3,2-glxpomeH-7-oH (h1)
(0,12 mmonb) Ta Kl (0,1 eks.) B THF (1,5 mn/mmonb) obpobnanu gumeTtunamiHom (2 M B THF, 10
ekB.) npu 65 °C npotarom 90 xB., noTtim posginanu mix EtOAc ta 2 M BogH. NaOH. OpraHiuHy ¢a3sy
Bucywysanu Hag MgSO, i koHUeHTpyBanu in vacuo. HeoumweHnn npoaykT ounwiany 3a 4ONOMOro
npenapaTtusHoi TLC (entoeHT 2 - 95:5); Buxig: 61 %. 'H amp (300 Ml'y, CDCl3): & = 2,14 (3H, s, Me),
2,32 (6H, s, NMe,), 2,63 (3H, s, Me), 3,59 (2H, s, CHy), 6,29 (1H, s, Ar-H), 7,31 (1H, s, Ar-H), 7,46-
7,57 (5H, m, Ar-H); [M+H]" (HPLC/MS): 347,94,

Mpuknag 16. 3-ETnn-6,9-gumeTun-5-ceHin-7H-cdypo[3,2-g]XpoMeH-7-0H

CuvHTesyBanu 3 eTun-2-MeTun-3-okco-3-peHinnponaHoaTty Ta 2-MeTUNPe3opuuHy 3 BUXOLOM
21 % 3rigHo 3 SP-1A (4,0 Mmonb) 3 HacTynHUM npoBefeHHsM SP-1B-1 3 BukopucTtaHHsaM 1-6pom-2-
OyTaHoHy (2,6 ekB.; NPOAYKT ocagXyBanu Ta QinbTpyBanu, nornvHanu 3a gonomorotwo CH,Cl, Ta
QinbTpyBanu Kpisb MNPOKNagky 3 curikarento 3 BukopuctaHHaM CH,Cl, sk entoeHTy). 'H amp (300
Ml'u, CDCl3): 6 = 1,20 (3H, t, Et), 1,98 (3H, s, Me), 2,52 (2H, qd, Et), 2,63 (3H, s, Me), 6,90 (1H, s, Ar-
H), 7,23-7,28 (2H, m, Ar-H), 7,41 (1H, t, Ar-H), 7,47-7,59 (3H, m, Ar-H); [M+H]" (HPLC/MS): 318,89.

Mpuknag 17. 3-Metun-5-(o-tonin)-7H-dypo[3,2-g]xpoMeH-7-0H

[aHy cnonyky cuHTedyBanu 3 eTun-3-0Kco-3-0-ToninnponaHoaty Ta pe3opuuHy 3 Buxogom 10 %
3rigHo 3 SP-1A (0,7 mmonb) 3 HacTynHMM nposegeHHAM SP-1B-2 3 BUKOPUCTaHHAM xnopaueToHy (d2)
(2,6 ekB.; npenapaTtueBHa TLC, enoeHT 3 - 3:1; 3 HACTYMHUM NPOBEAEHHAM ApYyroi xpomartorpadii 3
entoeHTom 1 - 70:60:15). *H AMP (300 MI'u, CDCl3): 5 = 2,12 (3H, d, Me), 2,19 (3H, s, Me), 6,26 (1H,
s, Ar-H), 7,11 (1H, s, Ar-H), 7,23 (1H, d, Ar-H), 7,36 (1H, t, Ar-H), 7,38 (1H, d, Ar-H), 7,43 (1H, m, Ar-
H), 7,44 (1H, td, Ar-H), 7,49 (1H, s, Ar-H); [M+H]" (HPLC/MS): 291,13.

Mpuknag 18. 3-MeTun-5-(m-tonin)-7H-dypo[3,2-g]xpomeH-7-oH

HaHy cnonyky cuHTesyBanu 3 eTun-3-okco-3-M-ToninnponaHoaTty Ta pe3opuuHy 3 Buxogom 40 %
3rigHo 3 SP-1A (0,72 mMonb) 3 HacTynHUMm nposefeHHsAM SP-1B-1 3 BMKOpPUCTaHHAM XropaueToHy
(d2). "H AMP (300 Mru, CDCly): & = 2,17 (3H, d, Me), 2,47 (3H, s, Me), 6,31 (1H, s, Ar-H), 7,29 (1H,
d, Ar-H), 7,30 (1H, m, Ar-H), 7,36 (1H, d, Ar-H), 7,44 (1H, t, Ar-H), 7,45 (1H, m, Ar-H), 7,49 (1H, s, Ar-
H), 7,54 (1H, s, Ar-H); [M+H]" (HPLC/MS): 291,13.

Mpuknag 19. 5-(2-MeTokcndeHin)-3-meTnn-7H-dypo[3,2-g]xpomeH-7-oH

HaHy cnonyky cuHTesyBanu 3 etun-(2-meTtokcmbeHsoin)auertaTy Ta pe3opuuHy 3 Buxogom 18 %
3rigHo 3 SP-1A (0,72 mMmonb) 3 HaAacTynHUM npoBefeHHAM SP-1B-1 3 BUKOPUCTAHHSAM XMOpaueToHY
(d2) (2,6 eks.). *H AMP (300 MI'y, CDCly): & = 2,11 (3H, d, Me), 3,73 (3H, s, OMe), 6,28 (1H, s, Ar-H),
7,06 (1H, d, Ar-H), 7,10 (1H, td, Ar-H), 7,22 (1H, s, Ar-H), 7,25 (1H, dd, Ar-H), 7,40 (1H, m, Ar-H),
7,43 (1H, s, Ar-H), 7,49 (1H, td, Ar-H); [M+H]" (HPLC/MS): 307,07.

Mpuknapg 20. 5-(3-MeTokcudeHin)-3-metnn-7H-dypo[3,2-g]xpomeH-7-oH

HaHy crnonyky cuHTe3dyBanu 3 etun-(3-mMeTokcubeH3oin)auetaTy 1a pes3opumHy 3 Buxogom 29 %
3rigHo 3 SP-1A (0,70 mMormb) 3 HacTynHUM nposefeHHsAM SP-1B-1 3 BMKOpUCTaHHAM XnopaueToHy
(d2). *H AMP (300 Mru, CDCls): & = 2,18 (3H, d, Me), 3,88 (3H, s, OMe), 6,33 (1H, s, Ar-H), 7,02 (1H,
s, Ar-H), 7,05-7,13 (2H, m, Ar-H), 7,45 (1H, m, Ar-H), 7,45-7,52 (2H, m, Ar-H), 7,56 (1H, s, Ar-H);
[M+H]" (HPLC/MS): 307,10.

Mpuknag 21. 5-(2-XnopdeHin)-3-meTtnn-7H-dypo[3,2-g]xpomeH-7-0H

CuHTesyBanu 3 etun-(2-xnopbeHsoin)aueTtaty Ta pes3opuuHy 3 Buxogom 52 % 3rigHo 3 SP-1A
(0,66 mMMonb) 3 HacTynHUM npoBedeHHsaM SP-1B-2 3 BUKOPUCTaAHHAM XropaueToHy (d2)
(npenapatmeHa TLC, entoeHT 1 - 70:60:15). 'H amP (300 Ml'y, CDCls): 6 = 2,14 (3H, d, Me), 6,31
(1H, s, Ar-H), 7,12 (1H, s, Ar-H), 7,36 (1H, dd, Ar-H), 7,44 (1H, m, Ar-H), 7,45 (1H, td, Ar-H), 7,49 (1H,
s, Ar-H), 7,50 (1H, td, Ar-H), 7,59 (1H, dd, Ar-H); [M+H]" (HPLC/MS): 311,03.

Mpuknag 22. 5-(3-XnopdeHin)-3-metun-7H-dypo[3,2-g]xpomMeH-7-0H

HaHy cnonyky cuHTesyBanu 3 etun-(3-xnopbeHsoin)auertaty Ta pe3opuuHy 3 BuxogoMm 43 %
3rigHo 3 SP-1A (0,68 mMonb) 3 HacTynHUM nposegeHHAM SP-1B-1 3 BMKOpPUCTaHHAM XIopaueToHy
(d2). *H AMP (300 Mru, CDCls): & = 2,19 (3H, d, Me), 6,31 (1H, s, Ar-H), 7,38 (1H, d, Ar-H), 7,42-7,58
(6H, m, Ar-H); [M+H]" (HPLC/MS): 311,09.

Mpuknag 23. 9-MeTokcu-3-meTun-5-dperin-7H-dypo[3,2-g]xpomeH-7-0H
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[aHy cnonyky cuHTesyBanu 3 eTunbeHsoinaueraty Ta 2-MeTOKCUPEe30puuHy 3 BuxogoMm 17 %
3rigHo 3 SP-1A (0,57 mmonb) 3 HAacTynHUM npoBefeHHAM SP-1B-2 3 BUKOPUCTAHHSM XMOpaLeToHY
(d2) (npenapaTusHa TLC, entoeHT 1 - 10:6:1). *H AMP (300 My, CDCls): d = 2,15 (3H, d, Me), 4,32
(3H, s, OMe), 6,32 (1H, s, Ar-H), 7,19 (1H, s, Ar-H), 7,45 (1H, m, Ar-H), 7,47-7,58 (5H, m, Ar-H);
[M+H]" (HPLC/MS): 307,07.

Mpuknag 24. 3-MeTtun-5-geHrin-7H-dypo[2,3-b]nipaHo[3,2-e]nipuanH-7-0oH (anB. cxemy 6)

Peakuito nposoaunu 3rigHo 3 SP-3A (1 cTapis), BuKopucToBytoun etunbeHsoinaueTat (b4) Ta
rigpoxnopug nipnanH-2,6-giony (r2) (6,78 mmonb). Kpim Toro, mogasanu NEt; (1,2 ekB.). B xogi
npoBefeHHN cTagil peakuii 6esnocepeqHbO O4epPXKyBanu LUKNi3oBaHy NPOMIKHY Cnonyky, a obpobky
3a gonomoroto TFA He apjiicHioBanu (SP-3A, 2 cragis). PO34MHHVK AeKaHTyBanm Big 0CamKeHoro
NPoAyKTy, SIKMMA NpomMuBanu netponeiHuMm ecdpipom i ounwanu 3a gonomoroi npenapatusHoi TLC
(entoeHT 2 - 9:1) 3 opgepxaHHsaM 7-rigpokcu-4-ceHin-2H-nipaHo[2,3-b]nipuanH-2-oHy (s). [OaHy
NPOMDKHY CMOMyKy nepeTBoptoBanu Ha 7-(2-okconponokcu)-4-ceHin-2H-nipaHo[2,3-b]nipuamH-2-oH
arigHo 3 SP-1B-2 3 omepaHHAM TUTYNMbHOI CMOMyKWU i3 3aranbHUM BuxogoM 2 %: 1° crapis,
BUKOpPUCTOBYBanNn 2,6 ekB. xnopaueToHy (d2) (Yac 3giicHeHHs peakuii: 3 rog.). Micna BuganeHHs
conen cinbTpat ounwanu 3a gonomorot npenapatuBHoi TLC (entoeHT 2 - 95:5) 3 HacTynHuM
npoBegeHHAM npenapatmBHoi TLC (CH,Cl,/MeOH/NEt; - 96:2:2).

MpomixHa cnonyka 7-(2-okconponokcu)-4-deHin-2H-nipaHo[2,3-b]nipugnH-2-oH: 'H amp (300
MI'u, CDCls): 8 = 2,27 (3H, s, Me), 5,05 (2H, s, CH,), 6,29 (1H, s, Ar-H), 6,81 (1H, d, Ar-H), 7,39-7,43
(2H, m, Ar-H), 7,50-7,55 (3H, m, Ar-H), 7,80 (1H, d, Ar-H).

TutynbHa cronyka: "H SMP (300 My, CDCls): & = 2,20 (3H, d, Me), 6,40 (1H, s, Ar-H), 7,46-7,50
(2H, m, Ar-H), 7,52 (1H, m, Ar-H), 7,56-7,61 (3H, m, Ar-H), 7,95 (1H, s, Ar-H); [M+H]" (HPLC/MS):
277,91.

Mpuknag 25. 3,6-AvmeTtun-5-enin-7H-dypo[2,3-b]nipaHo[3,2-e]nipnanH-7-oH (ans. cxemy 6)

[daHy cnonyky CuHTesyBanu 3a aHamnorielo Ao npuknagy 24, BUKOPUCTOBYKOYM BiAMOBIOHWMA
ckrnagHun B-ketoeddip eTunn-2-meTtun-3-okco-3-ceHinnponaHoat (b4) Ta rigpoxnopua nipuanH-2,6-
giony (r2) Ha nepuwin cTagii peakuii (HarpiBaHHs npogoBxXyBanu oo 12 roa.). 3araneHun Buxig: 3 %.

MpomixHa cnonyka 3-meTun-7-(2-okconponokcu)-4-geHin-2H-nipaHo[2,3-b]nipnanH-2-oH: 'H amp
(300 MI'y, CDCI3): 6 = 1,96 (3H, s, Me), 2,25 (3H, s, Me), 5,02 (2H, s, CH)), 6,71 (1H, d, Ar-H), 7,18-
7,22 (2H, m, Ar-H), 7,32 (1H, d, Ar-H), 7,45-7,57 (3H, m, Ar-H).

TutyneHa cnonyka: 'H amP (300 MrI'u, CDCIy): & = 2,01 (3H, s, Me), 2,13 (3H, d, Me), 7,26-7,30
(2H, m, Ar-H), 7,46-7,48 (2H, m, Ar-H), 7,52-7,63 (3H, m, Ar-H); [M+H]" (HPLC/MS): 291,83.

Mpuknag 26. 6-bpom-3,9-anmeTnn-5-peHindypo[3,2-g]xiHoniH-7(8H)-oH

CuHTesyBanu 3 eTun-3-okco-3-eHinnponaHoaty Ta 3-amiHO-OpTO-Kpesony 3rigHo 3 SP-2 (3,0
MmMmonb; SP-2A-1; obpobka SP-2B 3a OMOMOrok KOJNOHKOBOI xpomartorpadii, enoeHt 2 - 95:5;
obpobka SP-2C, 1° cragia, 3a gonomoroto npenapatusHoi TLC, entoeHT 1 - 4:10:1) i3 3aranbHum
Buxoaom 4 % pasom i3 3,9-gumeTun-5-ceHindypo[3,2-g]xiHoniH-7(8H)-oHoM i3 3aranbHUM BUXOOOM
8 %.

MpoMmixkHy cnonyky 7-rigpokcun-8-meTtun-4-dpeHin-1,2-gurigpoxiHoniH-2-oH (11, cxema 3): 'H amP
(300 MI'y, CDCIs/CD3;0D; kanibpyBanu 3a 3anuvwkoBMMu curHanamm CD;0D): & = 2,32 (3H, s, Me),
6,38 (1H, s, Ar-H), 6,71 (1H, d, Ar-H), 7,21 (1H, d, Ar-H), 7,35-7,40 (2H, m, Ar-H), 7,42-7,49 (3H, m,
Ar-H); 'H amP (300 Mr'y, de-aueToH): © = 2,42 (3H, s, Me), 6,26 (1H, s, Ar-H), 6,79 (1H, d, Ar-H), 7,16
(1H, d, Ar-H), 7,42-7,47 (2H, m, Ar-H), 7,48-7,56 (3H, m, Ar-H).

MpowmixHa cnonyka 3,6-anbpom-7-rigpokcu-8-meTunn-4-geHin-1,2-aurigpoxiHoniH-2-oH (m1, cxema
3): *H AMP (300 Mru, CDCl): & = 2,46 (3H, s, Me), 6,08 (1H, br s, OH), 7,09 (1H, s, Ar-H), 7,22-7,26
(2H, m, Ar-H), 7,49-7,59 (3H, m, Ar-H), 9,53 (1H, br s, NH).

Mo6iuHnii npoaykT 3,9-AuMeTUn-5-cheHindypo[3,2-glxiHonin-7(8H)-oH (n1, R’=H, cxema 3): 'H
AMP (300 MI'y, CDCI3/CDsOD 10:1; kanidbpyBanu 3a 3anuviwkoBmumu curHanamm CDCls): & = 2,14 (3H,
d, Me), 2,67 (3H, s, Me), 6,62 (1H, s, Ar-H), 7,26 (1H, s, Ar-H), 7,44-7,54 (6H, m, Ar-H).

TutyneHa cnonyka (n1, R*=Br, cxema 3): 'H ampP (300 Mrl'y, CDCl3): & = 2,09 (3H, d, Me), 2,62
(3H, s, Me), 7,05 (1H, s, Ar-H), 7,28-7,33 (2H, m, Ar-H), 7,41 (1H, m, Ar-H), 7,51-7,62 (3H, m, Ar-H),
9,10 (1H, br s, NH); [M+H]" (HPLC/MS): 367,92.

AnbTepHaTUBHO, TUTYNbHY CNOMYKYy CUHTE3yBanu 3 eTun-3-okco-3-erinnponaHoaty 1a 3-amiHo-
opTo-kpesony 3rigHo 3 SP-3 (16,0 mMmonb; o6pobka SP-3A, 2° cragid, WMAsSXOM NPOMUBaHHS
OLEpXaHoi HeouNLLEHO| TBEpAOi pe4oBUuHM 3a gonomoroto CH,LCl,; SP-3B npoBoannu 3 ogepxaHHAM
AnBpoMoBaHOro npoaykty; obpobka SP-3C, 2° crapis, 3a [Oonomorol npenapaTtusHoi TLC,
netponeviHun edip/CH,Cl,/etunauetat - 2:5:3) i3 3aransHum Buxogom 2 % (ame. cxemy 4).

Mpuknag 27. 6-bpom-5-(2-propdenin)-3,9-aumeTundypo[3,2-g]xiHoniH-7(8H)-oH
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TuTynbHY cnonyky cuHTesysanu 3 eTun-(2-propbeHsoin)aueraty Ta 3-aMiHO-OPTO-KPE30NY 3rigHO
3 SP-2 (2,0 mmonb; SP-2A-2; obpobka SP-2B 3a ponomoroto npenapaTtusHoi TLC, entoeHT 1 - 4:6:1;
obpobka SP-2C, 1° crapis, 3a gonomoroto npenapatusHoi TLC, enoeHT 3 - 1:1) i3 3aranbHum
BuxogoM 0,5 % pasom i3 5-(2-ptopdpeHin)-3,9-aumeTnndypo[3,2-g]xiHoniH-7(8H) -oHOM i3 3aranbHUMm
Buxogom 1 %.

MpomixkHa cnonyka 4-(2-cTopdeHin)-7-rigpokcn-8-meTnn-1,2-gurigpoxiHoniH-2-oH (11, cxema 3):
'H AMP (300 MI'y, CD;OD): & = 2,34 (3H, s, Me), 6,34 (1H, s, Ar-H), 6,73 (1H, d, Ar-H), 6,97 (1H, dd,
Ar-H), 7,22-7,40 (3H, m, Ar-H), 7,49-7,56 (1H, m, Ar-H).

MpomixxHa cnonyka 3,6-gubpom-4-(2-cbTopdbeHin)-7-rigpokcn-8-metnn-1,2-anrigpoxiHoniH-2-oH
(m1, cxema 3): *H AMP (300 My, CDCls): & = 2,43 (3H, s, Me), 7,07 (1H, s, Ar-H), 7,19-7,40 (4H, m,
Ar-H n OH), 7,50-7,58 (1H, m, Ar-H), 9,19 (1H, br s, NH).

MpomixHa crnonyka 3,6-anbpom-4-(2-dpTopdeHin)-8-meTmn-7-(2-okconponokcu)-1,2-
AWNrigpOXiHONIH-2-0H: 'H amP (300 Ml'u, CDCls): & = 2,38 (3H, s, Me), 2,56 (3H, s, Me), 4,51 (2H, s,
CH,), 7,17 (1H, s, Ar-H), 7,20-7,39 (3H, m, Ar-H), 7,52-7,60 (1H, m, Ar-H), 10,16 (1H, br s, NH).

MoGiuHnit NpoaykT 5-(2-pTopdeHin)-3,9-anmeTundypo[3,2-glxiHoniH-7(8H)-oH (n1, R*=H, cxema
3): peaynbtat LC/MS [M+H]": 307,92

TutynbHa crionyka (n1, R?=Br, cxema 3): AMP (300 Mru, CDCl3): & = 2,11 (3H, d, Me), 2,61 (3H,
s, Me), 7,03 (1H, s, Ar-H), 7,27-7,33 (2H, m, Ar-H), 7,37 (1H, td, Ar-H), 7,43 (1H, m, Ar-H), 7,55 (1H,
m, Ar-H), 8,98 (1H, br s, NH); [M+H]" (HPLC/MS): 385,72.

Mpuknag 28. 6-bpom-3,9-gumeTnn-5-(o-Tonin)dpypo[3,2-g]xiHoniH-7(8H)-oH

Mpuknag 29. 3,9-AnmeTtnn-5-(o-tonin)dypo[3,2-glxiHoniH-7(8H)-oH

TutynbHi cnonykn (npuknagu 28 ta 29) cuHTesyBanu 3 eTun-3-okco-3-o-ToninnponaHoary Ta 3-
amiHo-opTO-Kpesony 3righo 3 SP-2 (2,0 wmmonb; SP-2A-2; obpobka SP-2B 3a pgonomoroto
npenapatmeHoi TLC, entoeHT 1 - 4:6:1; o6pobka SP-2C, 1° cragis, 3a 4ONOMOrol npenapaTtusHoi
TLC, entoeHT 3 - 1:1) i3 3aranbHuMm BuxogoM 1 % ansa 6-6pom-3,9-gumetun-5-(o-tonin)dypo[3,2-
g]xiHoniH-7(8H)-oHy pa3om i3 3,9-gumeTnn-5-(o-Tonin)dypo[3,2-g]xiHoniH-7(8H)-oHOM i3 3aranbHuMm
Bmuxogom 0,5 %.

MpomixHa cnomnyka 7-rigpokcn-8-meTtun-4-(2-metunderin)-1,2-aurigpoxiHoniH-2-oH (11, cxema 3):
'H AMP (300 Mru, CD;OD): 5 = 2,08 (3H, s, Me), 2,34 (3H, s, Me), 6,23 (1H, s, Ar-H), 6,68 (1H, d,
Ar-H), 6,79 (1H, d, Ar-H), 7,15 (1H, d, Ar-H), 7,26-7,40 (3H, m, Ar-H).

MpomixHa cronyka 3,6-4M6pom-7-rigpokcu-8-metun-4-(2-metnndeHin)-1,2-gurigpoxiHoniH-2-oH
(m1, cxema 3): "H AMP (300 Mru, CDCls): & = 2,07 (3H, s, Me), 2,44 (3H, s, Me), 6,96 (1H, s, Ar-H),
7,06 (1H, d, Ar-H), 7,31-7,46 (4H, m, Ar-H n OH), 9,24 (1H, br s, NH).

MpomixkHa crionyka 3,6-anMbpom-8-meTun-4-(2-metundeHin)-7-(2-okconponokem)-1,2-
ANrigpOXiHOMIH-2-0H: 'H ampP (300 Ml'u, CDCIls): & = 2,07 (3H, s, Me), 2,38 (3H, s, Me), 2,56 (3H, s,
Me), 4,50 (2H, s, CH,), 7,05 (1H, s, Ar-H), 7,06 (1H, d, Ar-H), 7,33-7,47 (3H, m, Ar-H), 10,07 (1H, br s,
NH).

TutyneHa cnonyka, npuknag 28: 'H amp (300 MI'y, CDCl3): & = 2,08 (3H, d, Me), 2,09 (3H, s,
Me), 2,62 (3H, s, Me), 6,93 (1H, s, Ar-H), 7,12 (1H, d, Ar-H), 7,35-7,48 (4H, m, Ar-H), 9,08 (1H, br s,
NH); [M+H]" (HPLC/MS): 381,75.

TutyneHa cnonyka, npuknag 29: 'H amp (300 MI'y, CDCl3): & = 2,11 (3H, d, Me), 2,14 (3H, s,
Me), 2,61 (3H, s, Me), 6,49 (1H, s, Ar-H), 7,05 (1H, s, Ar-H), 7,26-7,45 (5H, m, Ar-H), 8,99 (1H, br s,
NH); [M+H]" (HPLC/MS): 303,92.

Mpuknag 30. 5-(2-dTopdeHin)-3,6,9-TpumeTnndypo[3,2-g]xiHoniH-7(8H)-oH

TuTynbHY CNoONyKy cuHTEe3yBanu 3 etun-3-(2-cbtopdeHin)-2-meTnn-3-okconponaHoarty Ta 3-aMiHo-
0-kpesony (8,0 mmonb) 3rigHo 3 SP-3A (konoHkoBa xpomaTorpadisi, entoeHT 2 - 95:5), SP-3B Ta SP-
2C (oumwieHHs 3a gonomorot npenapatuBHoi TLC, entoeHT 2 - 95:5, 3 HacTynHOK npenapaTyuBHOO
TLC, entoeHT 2 - 95:5, 3 HacTynHot npenapatmBHoto HPLC) i3 3aranbHum Buxogom 4 %. 'H amp
(300 Ml'y, d6-DMSO): 6 = 1,86 (3H, s, Me), 2,02 (3H, d, Me), 2,60 (3H, s, Me), 6,84 (1H, s, Ar-H),
7,37 (1H, td, Ar-H), 7,41-7,49 (2H, m, Ar-H), 7,62 (1H, m, Ar-H), 7,75 (1H, m, Ar-H), 11,13 (1H, br s,
NH); [M+H]" (HPLC/MS): 322,05.

Mpuknag 31. 3,6,9-TpumeTnn-5-peHindypo[3,2-g]xiHoniH-7(8H)-oH

TuTynbHy Cnonyky cuHTesyBanu 3 3-amiHO-0-kpesony (6,5 mmornb) Ta eTun-2-metun-3-oKco-3-
theHinnponaHoaty arigHo 3 SP-3 (SP-3A: konoHkoBa xpomarorpadis, enoeHt 2 - 95:5; SP-3C, 2@
cTagiqa: npenapatmeHa TLC, entoeHT 2 - 95:5) i3 3aranbHum Buxogom 10 %.

MpomixHa crnonyka 7-rigpokcu-3,8-aumeTun-4-geHin-1,2-gurigpoxiHoniH-2-oH (12, cxema 4): H
AMP (300 MlMu, d6-DMSO): 6 = 1,78 (3H, s, Me), 2,25 (3H, s, Me), 6,56 (1H, d, Ar-H), 6,62 (1H, d, Ar-
H), 7,19-7,23 (2H, m, Ar-H), 7,43-7,56 (3H, m, Ar-H), 9,82 (1H, br s, NH a6o OH), 1
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TutynebHa cnonyka: 'H amP (300 Mlu, d6-DMSO): & = 1,83 (3H, s, Me), 2,00 (3H, d, Me), 2,59
(3H, s, Me), 6,84 (1H, s, Ar-H), 7,29 (2H, m, Ar-H), 7,49-7,62 (3H, m, Ar-H), 7,73 (1H, m, Ar-H), 11,03
(1H, br s, NH); [M+H]" (HPLC/MS): 304,18.

AnbTepHaTUBHO, 6-0poM-7-rigpokcu-3,8-aumeTun-4-deHin-1,2-auriapoxiHoniH-2-0H, ogepXKaHumn
Ha cTtagii SP-3B, moxe 0yTn NnepeTBOpPeHWIA Ha TUTYIbHY Cnonyky 3rigHo 3 SP-2C (npogykT NOBTOPHO
kpuctanidyeanu 3 MeOH, MaTouHMiA po34mnH ounLLiany 3a gonomMorok npenapatmeHoi TLC, entoeHT 3
- 9:1) i3 3aranbHNM BMxoaoMm 6 % B nepepaxyHKy Ha 3-amiHO-0-Kpe3on (auB. cxemy 4).

Mpuknag 32. 3,8,9-TpumeTnn-5-dpeHindypo[3,2-g]xiHoniH-7(8H)-oH

TuTynbHy cnonyky cuHtesysanu 3 3,9-aumeTtun-5-deHindypo[3,2-g]xiHoniH-7(8H)-oHy (nobivHuin
npoaykT cuHTedy B npuknagi 26; 0,1 mmonb) 3rigHo 3 SP-4 3 Buxogom 11 % pasom i3 45 % 7-
MeTOoKcK-3,9-aumeTun-5-penindypo[3,2-g]xiHoniHy y BUrnaai no6iyHOro NnpoaykTy.

TuTynbHa cronyka (n2, R?=H, cxema 3): 'H AMP (300 Mru, CDCls): & = 2,13 (3H, d, Me), 2,85
(3H, s, Me), 3,92 (3H, s, NMe), 6,57 (1H, s, Ar-H), 7,42-7,53 (7H, m, Ar-H); [M+H]" (HPLC/MS):
304,16.

MoGiyHMIN  NpoAyKT nakTMMHUIA  edoip, Sk aBnsse  coboto  7-meTokcu-3,9-anmeTunn-5-
deHindypo[3,2-g]xiHoniH (o, R’=H, cxema 3): 'H amP (300 Mr'u, CDCl3): & = 2,20 (3H, d, Me), 2,90
(3H, s, Me), 4,15 (3H, s, OMe), 6,81 (1H, s, Ar-H), 7,46-7,55 (6H, m, Ar-H), 7,66 (1H, m, Ar-H).

Mpuknapg 33. 6-bpom-3,8,9-TpumeTunn-5-ceHindgypo[3,2-g]xiHoniH-7(8H)-oH

TuTynbHY CMOMYyKY CMHTE3yBanu B Xo4i MpoOBeAEHHs peakuii B npuknagi 26 (0,1 Mmorb) 3rigHo 3
SP-4 3 Buxogom 3 % 3 33 % 6-6pom-7-meTokcu-3,9-anumeTnn-5-peHindypo[3,2-g]xiHoniHy y BUrmsAai
noBiYHOro NPOAYKTY.

TutyneHa cnonyka (n2, R2=Br, cxema 3): 'H ampP (300 MIl'y, CDCI3): & = 2,08 (3H, d, Me), 2,84
(3H, s, Me), 4,00 (3H, s, NMe), 7,05 (1H, s, Ar-H), 7,26-7,31 (2H, m, Ar-H), 7,41 (1H, m, Ar-H), 7,51-
7,60 (3H, m, Ar-H); [M+H]" (HPLC/MS): 381,80.

Mo6iyHM nNpoAykT NakTUMHWA eddip, AkMiA sBnge cobok 6-6pom-7-meTokcun-3,9-anumeTn-5-
deHindypo[3,2-g]xiHoniH (o, R?=Br, cxema 3): 'H amp (300 Mr'u, CDCl3): & = 2,13 (3H, d, Me), 2,89
(3H, s, Me), 4,23 (3H, s, OMe), 7,20 (1H, s, Ar-H), 7,29-7,34 (2H, m, Ar-H), 7,47 (1H, m, Ar-H), 7,50-
7,60 (3H, m, Ar-H).

Mpuknag 34. 3,6,8,9-TeTpameTnn-5-ceHindypo[3,2-g]xiHoniH-7(8H)-oH

CwuHtes 2-meTun-3-(MmetunamiHo)deHony srigHo 3 US2004/0127747, npuknagom 3 (OuB. cxemy 4,
nepetBopeHHs k1 Ha k2): 3-amiHo-o0-kpeson (4,1 mmonb, 1,0 ekB.) Ta HaTpieBun ueonit Y (125
mr/mmonsb; Big Sigma Aldrich, Homep 3a kart. 334448) cycneHgyBanu B aumeTtunkapboHaTi (5
mn/mmonb). OgepxaHy cymiw nepemiwysanu npu 90 °C npotarom 48 roa. PeakuinHy cymiw
oXxorogKyBanu Ao KiMHaTHOI Temnepartypu, (pinbTpyBanu i KOHUEeHTpyBanm in vacuo. HeouuvwieHun
NPOAYKT BUKOPUCTOBYBANM ANS NOAarnbLIOro NepeTBOPEHHS 6€3 OUULLIEHHS.

TuTynbHY CMNONyKy CcuHTE3yBanu 3 2-meTun-3-(MetunamiHo)dpeHony (6,5 mMmonb) Ta eTtun-2-
MeTun-3-okco-3-dpeHinnponaHoaTty 3rigHo 3 SP-3 (SP-3A: KonoHkoBa xpomartorpadisi, enoeHT 2 -
95:5; SP-3C, 1 cragisa: yac 3aiiicHeHHs peakuii 1 rof., npenapatusHa TLC, entoeHT 3 - 1:1; SP-3C,
2 cTapis: oumnLLeHHs 3a AonoMoroto npenapatueHoi TLC, entoeHT 3 - 1:1), 3aranbHuil Buxia 4 %.

MpomixHa cnonyka 6-6pom-1,3,8-TpumeTnn-4-geHin-7-(npon-2-eH-1-inokcn)-1,2-anrigpoxiHoniH-
2-oH: 'H AIMP (300 Mru, CDCly): & = 1,96 (3H, s, Me), 2,59 (3H, s, Me), 3,79 (3H, s, NMe), 4,50 (2H,
dt, CH;), 5,30 (1H, dq, ankeHin-CH,), 5,45 (1H, dq, ankeHin-CHy), 6,16 (1H, ddt, ankeHin-CH), 7,09
(1H, s, Ar-H), 7,14-7,19 (2H, m, Ar-H), 7,42-7,54 (3H, m, Ar-H).

TutynbHa cnonyka: 'Hamp (300 Mr'y, CDCI5): 6 = 1,98 (3H, s, Me), 2,07 (3H, d, Me), 2,83 (3H, s,
Me), 3,95 (3H, s, NMe), 6,98 (1H, s, Ar-H), 7,21-7,25 (2H, m, Ar-H), 7,38 (1H, m, Ar-H), 7,44-7,55
(3H, m, Ar-H); [M+H]" (HPLC/MS): 318,10.

Mpuknag 35. 3,6,9-TpumeTnn-5-geHin-7H-xpomeHo[6,7-d]isokcason-7-oH

BuxigHnin matepian, 7-rinpokcu-3,8-gumeTtun-4-deHin-2H-XxpoMeH-2-0H, CuHTe3dyBanu 3rigHo 3
onncaHuMM BULLE (MPOMDKHA crionyka B XoA4i cuHTesy y npuknagi 9), suxia 79 % nicna SP-1A (sig 4,0
0o 8,0 Mmonb; HeouulleHUA NPoayKT inbTpyBanu Kpisb nNpoknagky 3 cunikarento, Big CH,Cl, go
entoeHTy 2 - 95:5).

7-Tigpokcu-3,8-gumeTun-4-ceHin-2H-xpomeH-2-oH (1,88 mMonb) nigaaeBany 6poMyBaHHIO 3rigHO
3 SP-3B 3 ogepxxaHHAM 6-0pom-7-rigpokcu-3,8-anmeTun-4-geHrin-2H-xpomeH-2-oHy 3 Buxogom 64 %
(micnsa ounwieHHsa 3a gonomMoroto npenapatusHoi TLC, entoeHT CH,Cly). 'H aup (300 MI'u, CDCl3): 6
=1,95 (3H, s, Me), 2,43 (3H, s, Me), 5,87 (1H, br s, OH), 6,94 (1H, s, Ar-H), 7,17-7,22 (2H, m, Ar-H),
7,46-7,57 (3H, m, Ar-H).

TuTynbHy CNOMNyKy CuHTE3yBanu 3 6-0pom-7-rigpokcu-3,8-gumeTtun-4-deHin-2H-xpoMeH-2-0oHy
(1,0 mmonb) 3rigHo 3 SP-5A Ta SP-5C (y KOXXHOMY BMNagKy o4uLlanu 3a ONOMOrol npenapatyMBHOI
TLC, entoeHT CH,CI,) i3 3aranbHum Buxogom 16 % (ame. cxemy 5). 'H amp (300 MrI'y, CDCls): 6 =
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1,99 (3H, s, Me), 2,44 (3H, s, Me), 2,67 (3H, s, Me), 7,01 (1H, s, Ar-H), 7,24-7,28 (2H, m, Ar-H), 7,50-
7,61 (3H, m, Ar-H); [M+H]" (HPLC/MS): 306,09.

Mpuknapg 36. 3,6,9-TpumeTnn-5-ceHinisokcasono[4,5-g]xiHoniH-7(8H)-oH

CwuHTesoBaHui 6-6pom-7-rigpokcu-3,8-anmeTnn-4-deHinxiHoniH-2(1H)-oH, onucaHum K
NPOMDKHMIA NPOAYKT B XOAi CMHTEe3y y npuknagdi 31, oaepxxyBanu B pe3ynbrarti peakuii SP-3A (20-70
mmonb) Ta SP-3B (0,4-14 mmonb) 3 Buxogom 33 %.

TuTynbHy Cronyky cuHTesdyBanm 3 6-6pom-7-rigpokcu-3,8-guMeTun-4-geHrinxiHonid-2(1H)-ony
(0,9 mmonb) 3rigHo 3 SP-5A Ta SP-5C (y KOXXHOMY BMNagKy o4uLlany 3a ONOMOrol npenapatuBHOI
TLC, entoeHT 2 - 95:5) i3 3aranbHuM Buxoaom 8 %. 'H amp (300 Ml'y, d6-DMSO): & = 1,84 (3H, s,
Me), 2,37 (3H, s, Me), 2,61 (3H, s, Me), 7,06 (1H, s, Ar-H), 7,28-7,33 (2H, m, Ar-H), 7,51-7,64 (3H, m,
Ar-H), 11,24 (1H, br s, NH); [M+H]" (HPLC/MS): 305,05.

Mpuknag 37. 6,9-AumeTtnn-4-eHin-2H-TieHo[3,2-g]XpOMeH-2-0H (anB. cxemy 7)

CuHTe3oBaHuU BUXigHWA MaTtepian, 7-rigpokcu-8-metnn-4-eHin-2H-xpomeH-2-0H, onucaHun
BULLE AK MPOMDKHA CMonyka B XoAi cuHTe3dy crnonyku el Ha cxemi 2, 3,9-gumetun-5-ceHin-7H-
dypo[3,2-g]xpomeH-7-0Hy, ogepXyBanmu 3 BuxogoM 75% 3 etunbeHsoinauetaty Ta 2-
mMeTunpesopuumHy nicnsa SP-1A (50 mmorb).

7-Tinpokcn-8-meTun-4-ceHin-2H-xpomeH-2-oH  (c2) (2,0 mmonb) posunHanu B fiokcaHi (5
mMn/MmMonb), gogasanu 4-gumetunamidonipugmnH (0,1 eks.), aumeTtuntiokapbamoinxnopug (1,2 eks.)
Ta Tpuetunamid (2,0 eks.), i cymiw nepemiwysanu npu 100 °C npoTarom Houi. PeakuiHy cymill
oxorokyBanu 4o KimHaTHOI Temnepatypu i dinbTpyBanu. Ocag Ha dinbTpi NpoMmnBanu 4iokCaHoM, i
thinbTpaT KOHLEeHTpyBanm in vacuo. 'H AMP (300 Mru, CDCly): & = 2,34 (3H, s, Me), 3,40 n 3,48
(koxxeH 3H, s, NMe,), 6,35 (1H, s, Ar-H), 6,93 (1H, d, Ar-H), 7,34 (1H, d, Ar-H), 7,45-7,47 (2H, m, Ar-
H), 7,50-7,53 (3H, m, Ar-H).

OpepxaHun O-(8-meTun-2-okco-4-deHin-2H-xpomeH-7-in)gumetunkapbamoTioaT (V) pO34MHANM B
andeHinosomy edipi (5 mn/mmons) i nepemiwyBanu npu 250 °C B ymMOBax MiKPOXBUITbOBOIO
BUMPOMIHIOBaHHS MpOTArom 2 rod. PeakuiiHy cymiw 6e3nocepeaHbo 3aBaHTaXyBanu B KOMOHKY Ans
dnew-xpomaTorpadii (Big netponeriHoro edipy Ao entoeHTy 3, 2:1) 3 ogepxaHHAM S-(8-meTun-2-
0KCo-4-gpeHin-2H-xpomeH-7-in)gumeTnnkapbamortioaTy 3 Buxogom 83 % 3a ABi cTagii. 'H amp (300
MI'y, CDCl3): © = 2,60 (3H, s, Me), 3,09 (6H, br s, NMe,), 6,39 (1H, s, Ar-H), 7,30 (1H, d, Ar-H), 7,38
(1H, d, Ar-H), 7,41-7,45 (2H, m, Ar-H), 7,49-7,53 (3H, m, Ar-H).

S-(8-MeTun-2-okco-4-deHin-2H-xpomeH-7-in)gumetunkapbamotioatr po3umHann B MeOH (20
mn/mmons). Jogasanu 2 M BogH. NaOH (6 ekB.), i cymill nepemiwyBanu, Harpisaoum 3i 3BOPOTHUM
XONOOUIBbHUKOM, NPOTArOM HOYi 3 HACTYNHUM po3gineHHamM Mix Bogoto i CH,Cl,. MNoTim BogHy dasy
nigkucnoeanu 3a gonomoroto HCI. LLnaxom ekcTpakuii 3a gonomorot Et,O, BUCYLWYBaHHA opraHivyHoi
dasn Hag MgSO, i BuganeHHs po3yvHHUKa ogepXKyBanu HeOUNLEHNI 7-MepkanTo-8-meTun-4-geHin-
2H-xpomeH-2-0H (w).

7-MepkanTto-8-meTun-4-ceHin-2H-xpomeH-2-0oH (w) nepeTBoOpoBany Ha TUTYMNbHY CMOMYKy 3a
Jornomoroto xnopaueTtoHy (d2) (2,6 eks.) 3rigHo 3 SP-1B-1. NMpoaykT ocagxysanu, BigdinbTpoByBanu,
nornuHanu 3a gonomoroto CH,Cl, i cinbTpyBanu kpisb npoknagky 3 cunikarento, entoeHT CH,Cl,.
Buxin 3a 3 cragii (B nepepaxyHky Ha  S-(8-meTun-2-okco-4-geHin-2H-xpomeH-7-
in)aumeTtunkapb6amorTioaT): 8 %. 'H ampP (300 Mrl'y, CDCIy): & = 2,32 (3H, d, Me), 2,70 (3H, s, Me),
6,37 (1H, s, Ar-H), 7,06 (1H, m, Ar-H), 7,52-7,58 (5H, m, Ar-H), 7,60 (1H, s, Ar-H); [M+H]"
(HPLC/MS): 306,85.

Mpuknag 38. 2,4-AnmeTnn-8-deHin-6H-xpomeHo[6,7-d]Jokcazon-6-oH (guB. cxemy 7)

CvHTe30BaHMN BUXiAHMIM Matepian, 7-rigpokcu-8-meTunn-4-geHin-2H-xpoMeH-2-0H, onucaHumn
BULLE SK MPOMDKHA Crornyka B Xofi cuHTe3dy cnonykum el Ha cxemi 2, 3,9-gumeTun-5-ceHrin-7H-
dypo[3,2-g]XpOMeH-7-0Hy, ofgepxyBanu 3 Buxogom 75% 3 eTunbeHsoinauyetaty Ta 2-
mMeTunpesopuuHy nicnsa SP-1A (50 mmorb).

7-Tppokcn-8-metnn-4-peHin-2H-xpomeH-2-oH  (¢2) (4,8 mmonb; 1,0 ekB.) poO3UMHANU B
KOHLIeHTpoBaHin cipyaHin kucrnoti (1,9 mn/mmons). llicna oxonogxeHHs fo -20 °C  noBiNbHO
fopasanu cymiw 1:3 (06./06.) KOHLEHTPOBaAHOI a30THOI KMCMOTK Ta KOHLLEHTPOBAHOI CipYaHOT KACMNOTK
(0,3 mn/mmonb) npoTsirom nepioay, wo crtaHosuB 30 xB. [NepemiwyBaHHA npogosxysanu npu -20 °C
npotarom 10 xB. Cymiw BunmBanu Ha nig. OpepxaHy CcycneHsilo (nicna TaHeHHA nboay)
ekctparyBanu 3a pgonomoroto CH,Cl,, ob'egHaHi opraHiyHi wapu Bucywysanu Hag MgSO,, i
HeounLEeHN NPOAYKT ovMwanu 3a gonomorow npenapatvBHoi TLC (enoeHT 3 - 2:1) 3 ogepKaHHAM
7-rigpoKCn-8-MeTUN-6-HiTPO-4-peHin-2H-xpoMeH-2-0Hy 3 BUxoAoM 33 %. 'H AMP (300 Mru, CDCly):
0 =245 (3H, s, Me), 6,34 (1H, s, Ar-H), 7,41-7,45 (2H, m, Ar-H), 7,56-7,59 (3H, m, Ar-H), 8,18 (1H, s,
Ar-H), 11,20 (1H, s, OH).

BigHOBNEeHHA HiTporpynu 3gincHioBanu B asToknasi. 7-ligpokcn-8-metnn-6-HiTpo-4-deHin-2H-
XpomeH-2-0H (1,5 mmonb, 1,0 ekB.) posdnHsanm B MeOH (7,5 mn/mmons). Jogasanu Pd/C (10 % Ha
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Byrinni; 0,05 eks. Pd), i cymiw nepemiwysanu B atmocdepi BogHio (4 6ap) 3a kiMHaTHOT Temnepartypu
npotsarom 90 xB. CycneHsito inbTpyBanu kpisb wnpuuesui @inetp PTFE (po3mip nop: 0,45 Mkm), i
dinbTpaT KOHUEHTPYBanM Ta BUCYLLYBaNu y BUCOKOMY BaKyyMi 3 ofepXXaHHAM 6-amiHo-7-rigpokcu-8-
MeTun-4-beHin-2H-xpomeH-2-0Hy (y) 3 Buxogom 88 %."H SMP (300 MIu, CDCls): & = 2,29 (3H, s,
Me), 4,42 (3H, br s, OH/NH,), 6,09 (1H, s, Ar-H), 6,60 (1H, s, Ar-H), 7,31-7,36 (2H, m, Ar-H), 7,39-
7,43 (3H, m, Ar-H).

HeounwieHnin 6-amiHo-7-rigpokcn-8-meTtun-4-gpeHin-2H-xpomeH-2-on (y) (1,2 mmonb, 1,0 ekB.)
po3umHsanu B DMF (2,5 mn/mmons), i gogaesanu n-tonyoncynbdoHat nipuautito (0,15 eks.) Ta 1,1,1-
TpumeTokcmeTaH (1,7 eks.). Cymiw nepemiwysann npu 60 °C npotsarom 90 xB. JleTki peyoBuHM
BUOANANN Nig 3HWKEHUM TUCKOM, | 3anvLIOK BUCYLUYBANM y BUCOKOMY BaKyyMi. TUTYNbHY CMOMyKY,
2,4-anmeTnn-8-peHin-6H-xpomeHo[6,7-d]okcason-6-oH (z), o,qe?myaanm B KinbkocTi 15 % nicns
ounLLEeHHA 3a gonomoroto npenapatmBHoi TLC (entoeHT 3 - 4:1). "H AMP (300 Ml'y, CDCls): & = 2,64
(3H, s, Me), 2,66 (3H, s, Me), 6,36 (1H, s, Ar-H), 7,44-7,47 (2H, m, Ar-H), 7,51-7,54 (3H, m, Ar-H),
7,57 (1H, s, Ar-H); [M+H]" (HPLC/MS): 291,83.

Mpuknag 39. 4-MeTtun-2-((MeTunamiHo)meTnn)-8-geHrin-6H-xpomeHo[6,7-d]okcason-6-oH

HeounweHmnn  6-amiHo-7-rigpokcu-8-meTun-4-deHin-2H-XxpoMeH-2-0H  cMHTEe3yBanu 3rigHo 3
onncaHum y npuknagi 38. Uuknizadito 3 opgepxaHHAM  2-(6pommeTun)-4-meTun-8-geHin-6H-
XpoMeHO[6,7-d]okca3on-6-oHy nposBoamnu 3a aHanorieto go Tetrahedron 2010, 66, 8189: oo cymiwi 6-
aMiHO-7-rigpokcun-8-meTnn-4-geHin-2H-xpomeH-2-oHy (1,0 mmonb, 1,0 ekB.) B nonidhocopHi KUCTOTi
(40 ekB.) gpopaanu 6pomouToBy kucnoTy (1,15 ekB.). Cymiw nepewmiwysanu npu 130 °C npoTsirom
Houi. MMicna popasanHs Bogu (40 mn) 3aBucb nepemiwysanu npu 60 °C npotdarom 30 xB. i 3HOBY
oxonomkysanu Ao kKiMHaTHOI Temnepatypu. Cymiw ekcTparysanu 3a gonomoroto CH,Cl,, o6'egHaHi
OpraHiyHi wapu npommsanu BoAol i Bucywysann Hag MgSOQO,, dinbTpyBanu i KOHUEHTpyBanu in
vacuo 3 ofepxaHHsM HeouuweHoro 2-(6pommeTnn)-4-metun-8-geHin-6H-xpomeHo[6,7-d]okcason-6-
OHY 3 BUX0ZoM 50 %. *H SAMP (300 MI'y, CDCly): & = 2,67 (3H, s, Me), 4,58 (2H, s, CH,), 6,39 (1H, s,
Ar-H), 7,43-7,47 (2H, m, Ar-H), 7,50-7,55 (3H, m, Ar-H), 7,66 (1H, s, Ar-H).

2-(BpommeTun)-4-meTtun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-o4 (0,3 mmonb, 1,0 ekB.) Ta
noamna kanito (0,1 eks.) cycneHgyBanu B THF (2 mn/mmons). lMicna gogaBaHHsa meTunamivy (2 M B
THF; 1,2 ekB.) cymiw nepemiwyBanu npu 65 °C npotarom 90 xB. [licrns OXOMNOMKEHHSI CyMiLL
po3ginanu Mmik EtOAc Ta 2 H. BogH. NaOH. OG6'egHaHi opraHiuHi ¢hasu npommBanv BOAOLO,
Bucywysanu Hag MgSO, i KOHUEeHTpyBanu in vacuo. HeouunweHnn npogykT ouyuLlany 3a ONOMOro
nosToptoBaHOi npenapatmsHoi TLC (nepwa 3 enteHToM 2 - 95:5; gpyra 3 enteHtoMm 3 - 1:2) 3
OLEPXKaHHAM TUTYNbHOI CMOMyKM 3 BUXOOOM 4 %.'"H AMP (300 Mr'y, CDCl5): & = 2,65 (3H, s, NMe),
2,67 (3H, s, Me), 4,20 (2H, s, CH,), 6,38 (1H, s, Ar-H), 7,43-7,47 (2H, m, Ar-H), 7,51-7,54 (3H, m, Ar-
H), 7,64 (1H, s, Ar-H); [M+H]" (HPLC/MS): 321,17.

Mpuknag 40. 5-(2-XnopdeHin)-3,6,9-tpumeTnndypo[3,2-g]xiHoniH-7(8H)-oH

TuTynbHY CNONyKy CUHTE3yBanun 3 MeTun-3-(2-xnopdeHin)-2-metun-3-okconponaHoaty Ta 3-
aMiHo-0-kpe3sony (8,1 mmonb) 3rigHo 3 SP-3A (konoHkoBa xpomartorpadis, entoeHT 2 - 95:5), SP-3B
Ta SP-2C (ouuieHHs 3a gonomoroto npenapatvsHoi TLC, 172 cramia: entoeHT 2 - 95:5; 22 crapis:
entoeHT 2 - 95:5, 3 HacTynHoto npenapaTtusHoto HPLC) i3 3aranbHum Buxogom 4 %. H amp (300
Ml'y, d6-DMSO): & = 1,80 (3H, s, Me), 2,01 (3H, d, Me), 2,60 (3H, s, Me), 6,70 (1H, s, Ar-H), 7,37
(AH, m, Ar-H), 7,57 (2H, m, Ar-H), 7,69-7,73 (1H, m, Ar-H), 7,74 (1H, m, Ar-H), 11,12 (1H, br s, NH);
[M+H]" (HPLC/MS): 338,02.

Mpuknag 41. 3-Uuknonponin-9-meTtun-5-teHin-7H-dypo[3,2-g]xpoMeH-7-0H

CvHTe30BaHM BUXiZHMIM Matepian, 7-rigpokcu-8-meTunn-4-geHin-2H-xpoMeH-2-0H, onucaHuin
BYULLE SK NPOMDKHA Cronyka B Xo4i CuHTe3y crnonyku el Ha cxemi 2, ogepXyBanu 3 Buxogom 75 % 3
eTunbeH3oinaueTarty Ta 2-metunpesopuuny nicna SP-1A (50 mmorb).

MounHaroum 3 7-rigpokcu-8-metun-4-gerin-2H-xpomeH-2-oHy (0,4 MMonb), TUTYNbHY CMONYKY
cuHTesyBann 3 BuxogoM 34 % nicna SP-1B-2, BukopuctoBytoum 2,6 ekB. 2-6pom-1-
LMKNonponineTaHoHy (4ac 3aicHeHHs peakuii: 3 rof.) (nicna ekcTpakuii KiHUEeBUM npoaykT
KpuctanisyBanu 3 MeTaHony). 'H amP (300 Mrl'u, CDCl3): & = 0,60 (2H, m, CHy), 0,87 (2H, m, CH,),
1,71 (1H, m¢, CH), 2,61 (3H, s, Me), 6,31 (1H, s, Ar-H), 7,35 (1H, s, Ar-H), 7,48-7,57 (6H, m, Ar-H);
[M+H]" (HPLC/MS): 317,05.

Mpuknapg 42. 3-LUuknonponin-6,9-gumeTtun-5-geHin-7H-dypo[3,2-g]XxpoMeH-7-0H

[daHy cnonyky cuHTesyBanu 3 eTun-2-meTun-3-okco-3-geHinnponaHoaTy 1a 2-MeTunpesopumnHy 3
BuxogoM 12 % 3rigHo 3 SP-1A (4,2 MMOrb; HEOUNLLEHNI MPOJYKT PINbTPyBanu Kpidb NpoKnagky 3
cunikarento, Big CH,Cl, go entoeHTy 2 - 95:5) 3 HacTynHMM npoBeaeHHsM SP-1B-2 3 BUKOPUCTaHHAM
2-6pom-1-umknonponineTaHoHy (2,6 ekB.; Yac 34iNCHEeHHA peakuii Ha cTagii 1=75 XxB.; Yac 34iINCHEHHS
peakuii Ha cTagii 2=45 xB.) (NpenapaTtueHa TLC, entoeHT 1 - 7:3:0,1). *H AMP (300 MIy, CDClg): d =
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0,54 (2H, m, CH,), 0,81 (2H, m, CH,), 1,63 (1H, m¢, CH), 1,99 (3H, s, Me), 2,61 (3H, s, Me), 7,01 (1H,
s, Ar-H), 7,26-7,31 (3H, m, Ar-H), 7,48-7,60 (3H, m, Ar-H); [M+H]" (HPLC/MS): 331,03.

Mpuknapg 43. 3,6,9-TpumeTtnn-4-geHin-2H-TieHo[3,2-g]XpOMeH-2-0H

BuxigHuin matepian, 7-rigpokcu-3,8-gumeTtun-4-ceHin-2H-xpomeH-2-0H, CuMHTe3yBanum 3rigHo 3
onncaHuM BuLLe (MPOMiXKHa crnoryka B xofi cuHTedy y npuknagi 9) 3 suxogom 79 % nicns SP-1A (Big
4,0 po 8,0 MMOnb; HeouMLLLEHMI NPOAYKT hiNbTpyBanu Kpisb Npoknagky 3 cunikarento, Big CH,Cl, oo
entoeHTy 2 - 95:5). 'H AMP (300 MIl, CDCl,): & = 1,95 (3H, s, Me), 2,37 (3H, s, Me), 6,67 (1H, d, Ar-
H), 6,73 (1H, d, Ar-H), 7,18-7,23 (2H, m, Ar-H), 7,42-7,55 (3H, m, Ar-H).

Mopanbli nepeTBOpPEHHA AN OAepPXaHHA TUTYMbHOI CNONyku 3a aHarnorieto Jo npuknagy 37,
noynHatoum 3 4,0 mmone 7-rigpokcu-3,8-gumeTtun-4-geHin-2H-xpomeH-2-0Hy (c2, ouB. cxemy 7):

- ctagia 1: popatkoBa npenapatmeHa TLC (emtoeHT 2 - 95:5), O-(3,8-aMmeTun-2-okco-4-eHin-
2H-xpomeH-7-in)anmeTunkapbamorioat (v) i3 Buxogom 63 %; 'H aupP (300 Mlu, CDCl3): & = 2,02
(3H, s, Me), 2,37 (3H, s, Me), 3,43 n 3,49 (koxeH 3H, s, NMe,), 6,87 (1H, d, Ar-H), 6,91 (1H, d, Ar-H),
7,24-7,29 (2H, m, Ar-H), 7,47-7,58 (3H, m, Ar-H).

- cTagia 2: S-(3,8-gumeTun-2-okco-4-deHin-2H-xpomMeH-7-in)aMmetTnnkapbamoTioaT i3 BMXOO0M
85 %; "H AMP (300 Mru, CDCly): & = 2,00 (3H, s, Me), 2,59 (3H, s, Me), 3,08 (6H, br s, NMe,), 6,83
(1H, d, Ar-H), 7,19-7,29 (3H, m, Ar-H), 7,47-7,55 (3H, m, Ar-H).

- cTtagia 3: pogartkoBa npenapatmeHa TLC (entoeHT 2 - 98:2), 7-mepkanTo-3,8-anmeTtun-4-ceHin-
2H-xpomeH-2-0H (w) i3 Buxogom 42 %;

- CcTagia 4: nepeTBOpeHHs 7-mMepkanTo-3,8-aumMeTun-4-geHin-2H-XpoMeH-2-0Hy Ha TUTYIbHY
CMonyky npoBOAWMM 3 BUKOPWUCTaHHAM xnopaueToHy (d2) (2,6 eks.) 3rigHo 3 SP-1B-1. lMpogykT
ocagkysanw, BigdineTpoByBanu, ounwianu 3a gonomoroto npenapatunsHoi TLC (enoeHT 1 - 4:6:0,1).
Buxia: 10 %.

MpomixHa crionyka 3,8-anMeTnn-7-[(2-okconponin)cynbdaHin]-4-derin-2H-xpomeH-2-oH: *H AMP
(300 MI'y, CDCly): & = 1,95 (3H, s, Me), 2,25 (3H, s, Me), 2,51 (3H, s, Me), 3,69 (2H, s, CH,), 6,76
(1H, d, Ar-H), 6,96 (1H, d, Ar-H), 7,16-7,20 (2H, m, Ar-H), 7,42-7,53 (3H, m, Ar-H).

TuTynbHa cnonyka: "H AMP (300 My, CDCl3): & = 2,01 (3H, s, Me), 2,23 (3H, d, Me), 2,68 (3H, s,
Me), 7,01 (1H, m, Ar-H), 7,11 (1H, s, Ar-H), 7,26-7,30 (2H, m, Ar-H), 7,49-7,60 (3H, m, Ar-H); [M+H]"
(HPLC/MS): 321,06.

Mpuknag 44. 3,9-AumeTnn-5-(nipnanH-3-in)-7H-dypo[3,2-g]XpoMeH-7-0H

[aHy cnonyky cuHTesyBanu 3 meTun-3-okco-3-(nipuaunH-3-in)nponaHoaTty Ta 2-MeTUnpes3opLuHy 3
BuxogoM 16 % 3rigHo 3 SP-1A (0,64 MMornb) 3 HacTynHUM nposegeHHAM SP-1B-2 3 BUKOPUCTaHHAM
xnopaueToHy (d2) (npenapaTueHa TLC, entoeHT 1 - 10:6:1). "H AMP (300 My, CDCl5): & = 2,15 (3H,
d, Me), 2,61 (3H, s, Me), 6,30 (1H, s, Ar-H), 7,24 (1H, s, Ar-H), 7,46 (1H, m, Ar-H), 7,52 (1H, ddd, Ar-
H), 7,83 (1H, dt, Ar-H), 8,76 (1H, d, Ar-H), 8,80 (1H, dd, Ar-H); [M+H]" (HPLC/MS): 292,04.

Mpuknag 45. 3,9-AnmeTun-7-okco-5-eHin-7H-dypo[3,2-g]xpomeH-2-kapboHiTpun

3,6,9-TpumeTtun-5-cdbeHin-7H-dypo[3,2-g]xpomeH-7-0oH (npuknag 9, 8,0 mmonb) niggaBanu 2-
OpOMyBaHHIO 3rigHO 3 NPOTOKONOM BPOMYBAHHS, ONMUCAHUM ANst cxemMu 2 (NepeTBopeHHs e2 Ha f2) 3
opepxaHHaM 98 % 2-6pom-3,6,9-TpumeTnn-5-geHin-7H-dypo[3,2-g]XpOMeEH-7-0Hy NICMAsi OYULLEHHS
3a pgonomorot npenapatmBHoi TLC (emwoeHT 2 - 99:1). OctanHio cnonyky (0,39 Mmonb)
nepeTBOPIOBANN Ha TUTYNbHY CMONYKY 3rigHO 3 NPOLeAypoto, ONMcaHo Ans npuknagy 13 (ounweHHs
3a gornomMoroto gogatkosux npenapatuBHux TLC, entoeHT 2 - 98:2, noTiMm entoeHT 3 - 9:1), 3 BUXOo40OM
6 %. ‘*H AMP (300 My, CDCls): & = 1,99 (3H, s, Me), 2,30 (3H, s, Me), 2,63 (3H, s, Me), 6,98 (1H, s,
Ar-H), 7,23-7,27 (2H, m, Ar-H), 7,51-7,60 (3H, m, Ar-H); [M+H]" (HPLC/MS): 330,05.

Mpuknag 46. 2-((OumetunamiHo)meTtun)-3,6,9-TpumeTnn-5-deHin-7H-pypo[3,2-g]xpomeH-7-oH

3,6,9-Tpumetnn-5-cbeHin-7H-dypo[3,2-g]xpomeH-7-oH (npuknag 9, 2,3 mmonb) niggasamm 2-
XNOPMETUNYBaHHIO 3rigHO 3 NPOTOKONOM XMOPMETUNYBaHHS, ONMCaHUM Ans cxemu 2 (nepeTBOPEHHS
€2 Ha h2) 3 ogepxaHHam 73 % 2-(xnopmeTtun)-3,6,9-TpumeTun-5-geHin-7H-pypo[3,2-g]xpomMeH-7-0Hy
nicns nepekpuctanisauii ocagy 3 metaHony. OctaHHo cnonyky (0,39 Mmonb) nepeTsBopioBanu Ha
TUTYNbHY CMOMYKY 3rigHO 3 Mpoueaypoto, ONUCaHo Ans npuknagy 15 (o4nweHHs 3a 4oMoMOoror
nosToptoBaHOI npenapaTtnBHoi TLC, entoeHT 2 - 95:5, noTim entoeHT 3 - 9:1), 3 Buxogom 18 %. H
AMP (300 My, CDCls): & = 1,97 (3H, s, Me), 2,07 (3H, s, Me), 2,30 (6H, s, NMe,), 2,62 (3H, s, Me),
3,57 (2H, s, CH,), 6,82 (1H, s, Ar-H), 7,23-7,28 (2H, m, Ar-H), 7,47-7,58 (3H, m, Ar-H); [M+H]"
(HPLC/MS): 361,97.

Mpuknapg 47. 4-MeTun-8-eHin-6H-xpomeHo[6,7-d]okcason-6-oH

6-AMiHO-7-TiApOKCK-8-MeTuUN-4-peHin-2H-XxpoMeH-2-0H  CMHTe3yBanu 3rigHoO 3 OnucaHum ansd
npuknagy 38 (gue. cxemy 7). LUnsxom umknisadii 3 ogep>xaHHAM TUTYMNbHOI CNOMYKW JOCAranu BUXoay
33 %. 6-AMiHO-7-rigpoKcu-8-meTun-4-cdeHin-2H-xpomeH-2-oH (y) (0,58 mmonb; 1,0 ekB.) po34nHANN B
DMF (1,5 mn), i pogaBanu n-tonyoncynbgoHat nipuauHito (0,15 exs.) Ta TpumeTunopTodgopmiart (1,7
ekB.). Cymiw nepewmiwyBanu npu 60 °C npoTtarom 90 xB. JleTki pe4oBMHM BUOANANN Mg 3HWKEHUM
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TUCKOM, 3anuvLIOK BUCYLLYBamnu in vacuo Ta oyulliany 3a AOMOMOrol MnocrigoBHUX npenapaTuBHUX
TLC (nepwwa: entoeHT 2 - 95:5; gpyra: entoeHT 1 - 10:9:1). H ampP (300 MI'y, CDCls): 6 = 2,66 (3H, s,
Me), 6,36 (1H, s, Ar-H), 7,42-7,48 (2H, m, Ar-H), 7,50-7,55 (3H, m, Ar-H), 7,71 (1H, s, Ar-H), 8,12 (1H,
s, Ar-H); [M+H]" (HPLC/MS): 278,05.

Mpuknapg 48. 2,4,7-TpumeTtnn-8-geHin-6H-xpomeHo[6,7-d]Jokcason-6-oH

CwuHTe3oBaHWI BUXiAHWIA MaTepian, 7-rigpokcu-3,8-anmeTnn-4-gpeHin-2H-xpomeH-2-0H, onucaHun
BYLLE SK NPOMiXHA CMofyKa B XOA4i CUHTE3Y y npuknagi 9, ogepxyeanu 3 Buxogom 79 % nicna SP-1A
(Big 4,0 po 8,0 MMOrnb; HEOUYMLLEHWI MPOAYKT (PiNbTPYyBanu Kpi3b Npoknaaky 3 cunikarento, Big CH,Cl,
0o entoeHTy 2 - 95:5). MNMopganbLwi cTagii npoBoAuNuU 3a aHanorielo 4o npoueaypu CUHTE3Y, OnMcaHoi
Aans npviknagy 38 (aus. cxemy 7):

a) 7-rigpoken-3,8-anmeTun-4-geHin-2H-xpomeH-2-oH (c2) (4,5 MMOrb) niggasanu
HITPO3UNIOBAHHIO 3 OAepXaHHsAM  7-rigpoKcu-3,8-AMMeTun-6-HUTPOo-4-peHin-2H-xpoMeH-2-oHy 3
BUxoaom 24 %;

b) 6-HiTporpyny BigHOBMOBanNM 3 ofepXXaHHsM 6-amiHo-7-rigpokcu-3,8-gumeTun-4-ceHin-2H-
XpomeH-2-oHy (y), BukopuctoBytounm 0,1 ekB. [Pd], 4yac 3gilcHeHHSA peakuii ctaHoBMB 16 rop.
HeouuwwieHunn npogykT ounwany 3a gonoMoroto npenapaTtneHoi TLC (entoeHT 2 - 95:5); Buxig: 33 %;

c) umknizauis 3 1,1,1-TpumeTokcuetTaHom 3abesnevyBana OAEpPKaHHA TUTYNbHOI CMOMNyKM 3
BUXoaom 23 %. ‘*H AMP (300 My, CDCly): & = 1,99 (3H, s, Me), 2,61 (3H, s, Me), 2,62 (3H, s, Me),
7,06 (1H, s, Ar-H), 7,19-7,24 (2H, m, Ar-H), 7,44-7,55 (3H, m, Ar-H); [M+H]" (HPLC/MS): 306,06.

Mpuknag 49. 3,6,8-TpumeTtnn-5-geningypo[2,3-b][1,8]HadTMpnanH-7(8H)-oH

o posunHy 2-meTtokcu-6-metunamiHonipyamHy (20 mmone, 1,0 ekB.) B TeTparigpodypaHi (0,75
mn/mmonb) gogasanu N, N-giisonponinetnnamit (1,5 eks.) npn 0 °C. o peakuinHoi cymiwi no
KpannuHax gogasanu po3uvuH nponioHinxnopuay (1,5 eks.) B TeTparigpodypaHi (0,75 mn/mmonsb)
npotarom 20 xBunuH. Cymiw nepemiwyBanu 3a k. T. npotsarom 1 rogd. Cycnensito dinsTpyBanmy, i
TBEpAY pPeyvoBMHY nNpomuBanu tetparigpodypaHomM. PinbTpaT KOHUEHTPYBanu nNig 3HWKEHNM TUCKOM.
HeounweHunin 3anuwok po3ginsanm mik CH,Cl, i HacnyeHnm BogH. po3unHoMm NaHCOs, BogHy dhasy
eKkcTparyBanu pgekinbka pasie 3a gonomoroto CH,Cl,. O6'egHaHi opraHiuHi dasn BucyllyBann Hapg
MgSO, i koHUeHTpyBanu in vacuo. HeouuleHWn 3anuuoK oyuwanM 3a AOMOMOroH BaKyyMHOT
neperoHkn B Kugelrohr ("Tpy6ui 3 KynboBUM po3wwmpeHHaM") (TemnepaTypa kuniHHsA: 180 °C npu 5
mMbap) 3 opepxaHHAM N-(6-meTokcunipuauH-2-in)-N-meTunnponaHamigy y BuWrmsgi KoBToi onii 3
BUXoaoM 88 %; ‘H AMP (300 Mru, d6-DMSO): & = 0,99 (3H, t, CH3), 2,33 (2H, g, CH,), 3,24 (3H, s,
NMe), 3,83 (3H, s, OMe), 6,71 (1H, d, Ar-H), 7,04 (1H, d, Ar-H), 7,77 (1H, t, Ar-H).

PosunH giisonponinamigy nitio (1,2 eks., 1,6 M B THF) B cyxomy THF (1,5 mn/mmonsb)
oxonomkyesanu go -15 °C, N-(6-meTtokcunipmanH-2-in)-N-metunnponanamig (15 mmons, 1,0 ekB.)
po3umHaAnu B cyxomy THF (2 mn/mmone) i gogasanu no kpanfivHax npoTArom 3 XBWUMWH, iHTEHCUMBHO
nepemiwyoum B iHEPTHIM aTtmocdepi. PeakuiHy cymiw nepemiwyBanu npoTarom gogartkosux 60
xBunuH npu -15 °C. EtunbeHsoat (1,2 eks.) posdnHanu B THF (1,5 mn/mmone) i gogasanu no
KpannuHax npotaroM 15 xBunuH npu -15 °C. 3abe3nedyBanu HarpiBaHHSA CyMmilli 4O K. T. NpOTAroMm 3
rog. i nepemiwysanu npu K. T. npotarom we 15 roa., nicns Yoro ii ekcTparyBanu 3a OONOMOro
HacudeHoro BoaH. NH,4CI i conboBoro posuunHy, sucylysanu Hag Na,SO, i KoHUeHTpyBanu in vacuo.
OpepxxaHy onito YepBOHO-OPaHXEBOrO KONbOpY Kpuctanizysanu i3 cymiwi CH,Cl,/neTponenHuin edip
3 opepxaHHAM N-(6-meTokcunipuanH-2-in)-N, 2-gumeTun-3-okco-3-geHinnponaHamigy y Burngagi
Onigo-XoBTOI TBEPAOI peYOBUHN 3 BUXOAOM 36 %; 'H ampP (300 Mr'y, CDCl3): & = 1,45 (3H, d, Me),
3,33 (3H, s, NMe), 3,88 (3H, s, OMe), 4,63 (1H, g, CH), 6,62 (1H, d, Ar-H), 6,78 (1H, d, Ar-H), 7,39
(2H, tt, Ar-H), 7,51 (1H, tt, Ar-H), 7,58 (1H, t, Ar-H), 7,86 (2H, dt, Ar-H).

N-(6-meTokcunipmaunH-2-in)-N, 2-gumeTun-3-okco-3-peHinnponaHamig (5,2 Mmonb) niggasanm
umMKnisauii 3 ogepxaHHsam 86 % 7-meTokcu-1,3-gumeTtun-4-ceHrin-1,2-aurigpo-1,8-HadTMpuanH-2-oHy
arigHo 3 SP-3A, 2@ cragia: yac 3AiiCHEHHS peakuii CTaHOBMB 7 rof.; pPeakuilo racuny LMsxom
JoJaBaHHSA cyMilli No KpannuHax y Boay 3 neogoM. OfepxaHuin ocag BiadinbTpoByBanu, npoMmMsanu
BoaH. NaHCO; (5 %), nornvHanu 3a gonomoroto cymiwi CH,Cl,/MeOH 95:5 i 3HoBYy ¢hinbTpyBanu.
dinbTpaT Bucywysann Hag Na,SO, i KOHLEHTpyBanu in vacuo; 'H amp (300 MI'y, CDCl3): & = 2,01
(3H, s, Me), 3,90 (3H, s, NMe), 4,04 (3H, s, OMe), 6,47 (1H, d, Ar-H), 7,20 (2H, dt, Ar-H), 7,29 (1H, d,
Ar-H), 7,40-7,54 (3H, m, Ar-H).

7-MeTtokcu-1,3-gumeTun-4-geHin-1,2-aurigpo-1,8-HactupnaunH-2-od (4,3 wmmonb, 1,0 eks.)
cycnengysanu y BogH. HBr (37 %; 5 mn/mmonb) Ta oxonogxysanu go 0 °C. Mo kpannuHax gogaeanu
6pom (1,1 exB.). PeakuiviHy cymiw nepemiwysanu npotdarom 30 xB. npu 0 °C i 2 roa. npm 100 °C,
noTim oxonogxyBanu go k. T. OpgepxaHwi ocag BigdinbTpoByBanun i MpomMuBanu HEBENNKUMMU
KinbkoctsiMn MeOH 3 ogepxaHHaAM 6-0pom-7-rigpokcu-1,3-aumeTun-4-deHin-1,8-HacdptnpmamH-2(1H)-
OHY Y BUMsiAi Brifo-opaHXeBoi TBepAOi peyoBMHY 3 BUXxoaoM 93 %; *H AMP (300 MIy, d6-DMSO): &
=1,85 (3H, s, Me), 3,70 (3H, s, NMe), 7,28 (1H, s, Ar-H), 7,29 (2H, dt, Ar-H), 7,49-7,62 (3H, m, Ar-H).
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6-bpom-7-rigpokcu-1,3-gumeTtun-4-deHin-1,8-HadptnpmnanH-2(1H)-oH nepeTBOptOBanu Ha
TUTYNbHY Cnonyky arigHo 3 SP-2C (3,5 mmonb; 2 cTagia: Yac 3fiiicHeHHs peakuii 2 rof., KiHuese
OYUMLLIEHHS MPOBOAMIM 3a LOMOMOrol KOJIOHKOBOI xpomatorpadii, CH,Cl,/etnnauetar - 7:3) i3
Buxogom 51 %. *H AMP, CDCl5): & =

Mpuknag 50. 3,9-AnmeTun-5-eHin-7H-xpomeHo[6,7-d]isokcason-7-oH

BuxigHmin matepian, 7-rigpokcu-8-meTtun-4-cpeHin-2H-xpoMeH-2-0H, CcuHTEe3yBanu 3rigHO 3
onMcaHuM BULLE (NPOMiXHa Crofnyka B Xofi CMHTe3y cnonykn el cxema 2), ogepxysanv 3 BUXOOOM
75 % i3 eTunbeHs3oinaueTaTy Ta 2-meTunpe3opumHy 3rigHo 3 SP-1A (50 mmonb).

3aincHoluM  nofanblue NepeTBOPEHHs  7-riapokcu-8-meTun-4-geHin-2H-xpomeH-2-oHy  Ha
TUTYNbHY Cnonyky, gocaranu suxoay 16 % 3srigHo 3 SP-5B (2,0 mmonb; npenapaTtusHa TLC, entoeHT
2 - 100:1) Ta SP-5C (npenapatusHa TLC, entoeHT 2 - 95:5). *H AMP (300 My, CDCly): & = 2,51 (3H,
s, Me), 2,67 (3H, s, Me), 6,35 (1H, s, Ar-H), 7,45-7,49 (2H, m, Ar-H), 7,51 (1H, s, Ar-H), 7,54-7,59
(3H, m, Ar-H); [M+H]" (HPLC/MS): 292,01.

Mpuknag 51. 3,9-AnmeTnn-5-peHinisokcazono[4,5-g]xiHoniH-7(8H)-oH

CuHTe3youmn BUXigHWI MaTtepian, 7-rigpokcun-8-metun-4-deHinxiHonin-2(1H)-oH, gocsranun Buxoay
57 % 3rigHo 3 SP-3A (16,2 MMOfb; KiHLEBE OYULLEHHSI NMPOBOAWMM LUNSXOM MPOMUBaHHS TBEPAO!
peyoBuHM 3a ponomorot CH,Cly), nouymHaroum 3 3-aMiHO-0-Kpe3ony Ta eTun-2-meTun-3-okco-3-
deHinnponaHoary.

3aificHOlOMM  nodanblle  NEepeTBOPEHHSI  7-TiApOKcU-8-meTun-4-deHinxiHonin-2(1H)-oHy Ha
TUTYNbHY Cnonyky, gocsranv suxoay 14 % 3rigHo 3 SP-5B g1,6 MMorb; npenapatueHa TLC, entoeHT
2 - 95:5) Ta SP-5C (npenapatuBHa TLC, entoeHT 2 - 95:5). "H AMP (300 MI'y, CDCl5): 6 = 2,51 (3H,
s, Me), 2,72 (3H, s, Me), 6,64 (1H, s, Ar-H), 7,45-7,49 (2H, m, Ar-H), 7,53-7,60 (3H, m, Ar-H), 7,64
(1H, s, Ar-H), 10,01 (1H, br s, NH); [M+H]" (HPLC/MS): 291,06.

Mpuknag 52. 3,6,8,9-TeTtpameTnn-5-ceHinisokcaszono[4,5-glxiHoniH-7(8H)-oH

BuxigHnin matepian, 7-rigpokcu-1,3,8-tpumeTtun-4-ceHinxiHoniH-2(1H)-oH, cuHTesyBanu 3rigHo 3
onvcaHuM BuLLe (NpoMixXHa crnionyka B npuknagi 34), suxig 37 % nicna SP-3A (4,37 mmonb).

Mopanblie nepeTBOpPeHHs 7-rigpokcu-1,3,8-TpumMeTnn-4-geHinxiHonid-2(1H)-oHy Ha TUTynbHY
cronyky 3gicHioBanu 3rigHo 3 SP-5B 3 Buxogom 25 % (0,9 mmonb; npenapatusHa TLC, 172 cragis:
enioeHT 2 - 95:5; 2@ cTagist: entoeHT 3 - 1:1) Ta SP-5C (npenapaTtusHa HPLC). *H AMP (300 Mru,
CDCls): 8 = 1,97 (3H, s, Me), 2,42 (3H, s, Me), 2,87 (3H, s, Me), 3,94 (3H, s, NMe), 7,10 (1H, s, Ar-H),
7,19-7,24 (2H, m, Ar-H), 7,47-7,58 (3H, m, Ar-H); [M+H]" (HPLC/MS): 318,94.

Mpuknag 53. 3,6,9-TpumeTtun-5-(nipngunH-3-in)-7H-gypo[3,2-g]XxpoMeH-7-0H

HaHy cnonyky cwuHTe3dyBanum 3 eTun-2-metun-3-okco-3-(nipuaumH-3-in)nponaHoarty Tta 2-
meTunpesopumHy 3 Buxogom 43 % a3rigHo 3 SP-1A (8,1 mmonb; cnonyky ocamkyBanu nicns
KOHLUEHTPYBaHHS OpraHiyHunx a3, ogepXaHux y pesynbTaTti eKCTpakLuii) 3 HaCTyNnHUM NpOBEAEHHAM
SP-1B-2 3 BukopucTaHHAM 2,6 ekB. xrnopaueToHy (d2) (4ac 3gincHeHHs peakuii Ha cTtagii 1=2 roga., Ha
ctagii 2=1 roa.; npenapatmBHa TLC, entoeHT 2 - 95:5, nepekpucranisauisa 3 EtOH). 'H amp (300
MI'u, CDCls): & = 2,00 (3H, s, Me), 2,10 (3H, d, Me), 2,63 (3H, s, Me), 6,79 (1H, s, Ar-H), 7,43 (1H, m,
Ar-H), 7,54 (1H, ddd, Ar-H), 7,66 (1H, dt, Ar-H), 8,58 (1H, dd, Ar-H), 8,80 (1H, dd, Ar-H); [M+H]"
(HPLC/MS): 306,00.

Mpuknag 54. 3,6,9-TpumeTnn-5-(nipuanH-3-in)dypo[3,2-glxiHoniH-7(8H)-oH

CTpykTypHMI 6ok  7-rigpokcu-3,8-gumeTnn-4-(nipnamH-3-in)xiHoniH-2(1H)-oH cuHTedyBanu 3
eTnn-2-meTtun-3-okco-3-(nipuguH-3-in)nponaHoaty Ta 3-amiHo-0-kpesony 3 Buxogom 95 % 3rigHo 3
SP-3A (8,1 Mmonb); HarpiBaHHA B TpaHC-AEKasiHi BXe 3yMOBIIOBANIO NMPaKTUYHO MOBHY LMKITi3aLito
NakTaMHOI NaHKn1. 3 MeTO AOCSArHEHHS NMOBHOrO NEpeTBOPEHHS BUKOPUCTOBYBaNu HarpisaHHa B TFA
arigHo 3 SP-3A, 2™ cragieto; micns BuganeHHs TFA macnsHUCTMIN ocaf MOrnvHanM 3a AOMOMOro
CH,CI, Ta BuTAranu wnsxomM gogaBaHHs AieTunosBoro eqipy.

BpomyBaHHs 7-rigpokcu-3,8-gumeTun-4-(nipnguH-3-in)xiHoniH-2(1H)-oHy nposogwnu 3rigHo 3 SP-
3B 3 BuxogoM 65 % (2,8 mmonb): nicns raciHHA Ta po3BefeHHst Bofdow 6-Opom-7-rinpokcu-3,8-
anveTun-4-(nipuanH-3-in)xiHoniH-2(1H)-oH yTBOpIOBaB ocaf, i Moro BUKOPUCTOBYBANM SK TakuMi nicns
NPOMUBaHHSA HEBeNUKUMU KinbkocTammn MeOH i BUCyLIyBaHHS in vacuo.

6-bpom-7-rigpokcu-3,8-gumeTtun-4-(nipnaunH-3-in)xiHoniH-2(1H)-oH nepeTsoptoBann Ha TUTYIbHY
crnonyky 3 BuxogoM 11 % 3a gonomoroto SP-3C (0,72 mmonb; 2 cTafis: OuWLLEHHS 32 [ONOMOTO
npenapaTtusHoi TLC, entoeHT 2 - 95:5). 'H aup (300 MrI'u, CDCly): 6 = 2,02 (3H, s, Me), 2,09 (3H, d,
Me), 2,62 (3H, s, Me), 6,89 (1H, s, Ar-H), 7,40 (1H, m, Ar-H), 7,53 (1H, ddd, Ar-H), 7,65 (1H, dt, Ar-H),
8,57 (1H, d, Ar-H), 8,79 (1H, dd, Ar-H), 9,20 (1H, br s, NH); [M+H]" (HPLC/MS): 305,00.

Mpuknag 55. 3,6,8,9-TetpameTnn-5-(nipugunn-3-in)dypo[3,2-g]xiHoniH-7(8H)-oH

CTOCOBHO CMHTE3Y CTPYKTYpHOro 6noka 2-metun-3-(MeTunamiHo)deHony aue. npuknag, 34.

CTpykTypHMIA ©Onok 7-rigpokcu-1,3,8-TpumeTnn-4-(nipnanH-3-in)xiHoniH-2(1H)-oH cuHTesyBanu 3
eTun-2-MmeTun-3-okco-3-(nipugunH-3-in)nponaHoaty Ta 2-mMeTun-3-(MeTurnamMiHo)deHony 3 BMXOOO0M
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55 % 3rigHo 3 SP-3A (4,0 mMonb); HarpiBaHHs B TpaHc-gekariHi BXe 3yMOBMBano (NpakTU4Ho)
MOBHY LMKMi3aLilo nakraMHol naHku. Akwo Bce we 6ynu npucyTHi HeBenuki kinbkocTi N-(3-rigpokcu-2-
MeTundgerin)-N, 2-gumeTun-3-okco-3-(nipuanH-3-in)nponaHamigy, To iX NepeTBopoBann Ha NOTPIOHI
NPOAYKTW LWNsSXOM HarpiBaHHs B TFA a3rigHo 3 SP-3A, 2™ crapgieo; nicna supganeHHs TFA
MacnsHUCTUA ocag nornuHanu 3a gonomorot cymiwi CH,Cl/MeOH 95:5 i Butaranu wnsixom
Ao0aBaHHA gieTnnoBoro eqipy.

BpomyBaHHs 7-rigpokcu-1,3,8-TpumeTnn-4-(nipuamH-3-in)xiHoniH-2(1H)-oHy npoBogunu 3rigHo 3
SP-3B 3 Buxogom 76 % (1,7 mmonb): nicns raciHHs Ta po3BefeHHs1 BoAol 6-6pom-7-rigpokcu-1,3,8-
TpumeTun-4-(nipuamn-3-in)xiHonin-2(1H)-oH  ekctparyBanu  eTunauetatoMm. [aHui  npogykT
BMKOPUCTOBYBaNu 9K Takuii 6€3 4OAaTKOBUX CTafi OUYULLEHHS.

6-bpowm-7-rigpokcu-1,3,8-TpumeTnn-4-(nipnguH-3-in)xiHoniH-2(1H)-oH nepeTsoptoBanu Ha
TUTYNbHY Cronyky 3 BuxodoM 6 % nicna SP-2C (0,70 mmonb; ounwieHHs nicna 17 cTagii 3a
ponomoroto npenapatneHoi TLC, entoeHT 2 - 95:5; kiHLeBe O4MLLEHHS 3a JONOMOrol npenapaTUBHOI
TLC, entoeHT 2 - 95:5). 'H AMP (300 MI'u, CDCl3): & = 1,99 (3H, s, Me), 2,08 (3H, d, Me), 2,84 (3H, s,
Me), 3,95 (3H, s, NMe), 6,85 (1H, s, Ar-H), 7,40 (1H, m, Ar-H), 7,55 (1H, ddd, Ar-H), 7,66 (1H, dt, Ar-
H), 8,54 (1H, dd, Ar-H), 8,78 (1H, dd, Ar-H); [M+H]" (HPLC/MS): 319,11.

Mpuknag 56. 3,6,8,9-TeTpameTun-5-(nipuguH-3-in)isokcasono[4,5-glxiHoniH-7(8H)-oH

CuHTe3 cTpykTypHOro 6mnoka 6-6pom-7-rigpokcu-1,3,8-TpumeTtun-4-(nipngunH-3-in)xiHoniH-2(1H)-
OHYy onucaHo ansa npuknagy 55. 6-bpom-7-rigpokcu-1,3,8-Tpumetnn-4-(nipugmH-3-in)xiHoniH-2(1H)-oH
nepeTBOPIOBaNM Ha TUTYMbHY cnonyky 3 Buxogom 8 % nicna SP-5A (0,70 MMonb; o4vLlEHHS 3a
ponomoroto npenapatmBHoi TLC, entoeHT 2 - 95:5) ta SP-5C (ouuwieHHs 3a [JonoOMOror
npenapaTtneHoi HPLC). *H AMP (300 MI'u, CDCl,): & = 1,99 (3H, s, Me), 2,44 (3H, s, Me), 2,88 (3H,
s, Me), 3,95 (3H, s, NMe), 6,97 (1H, s, Ar-H), 7,59 (1H, dd, Ar-H), 7,68 (1H, dt, Ar-H), 8,55 (1H, s, Ar-
H), 8,81 (1H, d, Ar-H); [M+H]" (HPLC/MS): 320,01.

Mpuknag 57. 3,9-OAnmeTtunn-5-(nipnguH-2-in)-7H-dypo[3,2-g]XxpoMeH-7-0H

[aHy cnonyky cuHTe3yBanu 3 MeTur-3-0Kco-3-(MipuanH-2-in)nponaHoaTty Ta 2-MeTUNpe3opLnHy 3
BuxogoM 41 % 3rigHo 3 SP-1A (0,41 MMorb) 3 HacTynHUM npoBefeHHAM SP-1B-1 3 BUKOPUCTaHHAM
xnopaueToHy (d2). *H SMP (300 MIy, CDCls): & = 2,15 (3H, d, Me), 2,61 (3H, s, Me), 6,43 (1H, s, Ar-
H), 7,44 (1H, m, Ar-H), 7,50 (1H, ddd, Ar-H), 7,53 (1H, s, Ar-H), 7,61 (1H, d, Ar-H), 7,94 (1H, td, Ar-H),
8,82 (1H, d, Ar-H).; [M+H]" (HPLC/MS): 292,06.

Mpuknapg 58. 3,9-AumeTtnn-5-(o-tonin)-7H-dypo[3,2-g]XxpomeH-7-0H

HaHy cnonyky cuHTe3dyBanm 3 eTun-3-okco-3-(0-Tonin)nponaHoaty Ta 2-mMeTUnpe3opuuHy 3
BuxogoM 7 % 3rigHo 3 SP-1A (4,0 mmonb; npenapatmeHa TLC, entoeHT 2 - 95:5) 3 HacTynHUM
nposedeHHAM SP-1B-2 3 BMKOpUCTaHHAM 2,6 ekB. xropaueToHy (d2) (4ac 3AincHeHHsA peakuii Ha
cragii 1=1 roa., Ha cTagii 2=1 rog.; npenapatueHa TLC, entoeHT 2 - 95:5). 'H amp (300 My, d6-
DMSO): & = 2,06 (3H, d, Me), 2,13 (3H, s, Me), 2,55 (3H, s, Me), 6,30 (1H, s, Ar-H), 6,93 (1H, s, Ar-
H), 7,29 (1H, dd, Ar-H), 7,38 (1H, td, Ar-H), 7,42 (1H, dd, Ar-H), 7,45 (1H, td, Ar-H), 7,88 (1H, d, Ar-
H); [M+H]" (HPLC/MS): 305,3.

Mpuknag 59. 3,6,8,9-TeTtpameTun-5-(o-tonin)dypo[3,2-glxiHoniH-7(8H)-oH

CTOCOBHO CMHTE3Y CTPYKTYpHOro 6rnoka 2-meTtun-3-(MmetunamiHo)cpeHony aue. npuknag 34.

TuTynbHy cnonyky cuHtesyBanu 3 2-meTtun-3-(metunamiHo)dpeHony (0,5 mmons) Ta meTtun-2-
meTun-3-(o-Tonin)-3-okconponaHoaty 3rigHo 3 SP-3 (SP-3A, 1° cragia: HarpiBaHHs go 170 °C
npoTtarom 2,5 rod. B yMOBax MIKPOXBMIbOBOrO BUMPOMiHIOBaHHs; SP-3A, 2@ cTapis: HarpiBaHHa 0o
150 °C npotdrom 1 rog. B ymoBax MiKpOXBWUIbOBOIO BMNPOMIHIOBaHHS; npenapaTtusHa TLC, entoeHT 2
- 95:5; SP-3C, 1° crapgia: HarpiBaHHsi go 100 °C npoTtaroM 1 roa. B yMOBax MiKPOXBMITbOBOMO
BUNPOMIHIOBaHHS, poaaineHHs Mk H,O Ta CH,Cl,; SP-3C, 2 cTapis: yac 3aificHeHHs peakuii 1 rof.,
OUMLLIEHHS! 33 JOMOMOrOt0 NpenapaTtueHoi TLC, enoeHT 2 - 95:5), 3aranbHuil Buxia 4 %. *H AMP (300
Ml'u, CDCly): & = 1,92 (3H, s, Me), 2,02 (3H, s, Me), 2,06 (3H, d, Me), 2,85 (3H, s, Me), 3,97 (3H, s,
NMe), 6,87 (1H, s, Ar-H), 7,07 (1H, d, Ar-H), 7,29-7,42 (4H, m, Ar-H); [M+H]" (HPLC/MS): 332,3.

Mpuknag 60. 5-(2-XnopdeHin)-3,6,8,9-teTpametnndypo[3,2-glxiHoniH-7(8H)-oH

CTOCOBHO CMHTE3Y CTPYKTYpHOro 6rnoka 2-meTtun-3-(MmetunamiHo)cpeHony ame. npuknag 34.

TuTynbHy CNonyky cuHTe3dyBanu 3 2-metun-3-(MetunamiHo)dpeHony (3,3 Mmornb) Ta MeTun-3-(2-
xnopdeHin)-2-metnn-3-okconponaHoarty 3rigHo 3 SP-3 (SP-3A: npenapaTtusHa TLC, entoeHT 2 - 95:5;
SP-3C, 1@ cragis: yac 3aiicHeHHs peakuii 2 rof., posaineHHs mix H,O Ta CH,Cl,; SP-3C, 27 crapis:
yac 34iNCHEeHHs peakuii 1 rod., OYMLLEHHs 3a 4ONOMOroH NMochnifoBHUX NpenapaTtuBHUX TLC, entoeHT
3 - 3:2, noTiM entoeHT 2 - 98:2), 3aranbHuii Buxig 1 %. *H AMP (300 My, d6-DMSO): 5 = 1,80 (3H, s,
Me), 2,01 (3H, d, Me), 2,83 (3H, s, Me), 3,87 (3H, s, NMe), 6,75 (1H, s, Ar-H), 7,35 (1H, m, Ar-H),
7,52-7,61 (2H, m, Ar-H), 7,71 (1H, m, Ar-H), 7,79 (1H, d, Ar-H); [M+H]" (HPLC/MS): 352,3.

Mpuknag 61. 5-(2-dTopdenin)-3,6,8,9-teTpameTundypo[3,2-g]xiHoniH-7(8H)-oH

CTOCOBHO CMHTE3Y CTPYKTYpHOro 6noka 2-metun-3-(MeTunamiHo)deHony aue. npuknag, 34.
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TuTynbHY CNonyky cuHTesysanu 3 2-meTun-3-(metunamiHo)deHony (3,3 mmonbe) ta etun-3-(2-
dTOpheHin)-2-meTnn-3-okconponaHoaty 3rigHo 3 SP-3 (SP-3A: npenapatusHa TLC, entoeHT 2 - 95:5;
SP-3C, 17 cTapis: yac 3aifcHeHHs peakuii 2 ro., po3aineHHs mix H,O Ta CH,Cl,; SP-3C, 2@ crapis:
yac 34iNCHEeHHs1 peakuii 1 rod., OYMLEHHs 3a JONOMOIroH NochnigoBHUX NpenapatuBHUX TLC, entoeHT
3 - 3:2, noTim entoeHT 2 - 98:2), 3aranbHuii Buxia 1 %. *H AMP (300 My, d6-DMSO): & = 1,85 (3H, s,
Me), 2,02 (3H, d, Me), 2,82 (3H, s, Me), 3,86 (3H, s, NMe), 6,89 (1H, s, Ar-H), 7,35 (1H, td, Ar-H),
7,40-7,48 (2H, m, Ar-H), 7,62 (1H, mc, Ar-H), 7,79 (1H, d, Ar-H); [M+H]" (HPLC/MS): 336,3.

Mpuknag 62. 5-(2-MeTokcunipngun-3-in)-3,6,9-TpumeTnn-7H-dypo[3,2-g]XpomMeH-7-0H

[daHny cnonyky cuHTesyBanu 3 MeTun-3-(2-metokeunipmamnH-3-in)-2-metun-3-okconponaHoaTty Ta 2-
MeTunpesopuuHy 3 BuxogoM 5 % 3rigHo 3 SP-1A (4,0 mmonb; npenapaTtusHa TLC, entoeHT 2 - 95:5) 3
HacTynHum SP-1B-2 3 BukopucTaHHAM 2,6 ekB. xnopaueToHy (d2) (4ac 3aiicHeHHs peakuii Ha cTagii
1=1 rog., Ha cTagii 2=1 roa.; npenapatmneHa TLC, entoeHT 2 - 95:5). 'H amp (300 Ml'u, d6-DMSO): &
=1,83 (3H, s, Me), 2,07 (3H, d, Me), 2,54 (3H, s, Me), 3,83 (3H, s, OMe), 6,84 (1H, s, Ar-H), 7,25 (1H,
dd, Ar-H), 7,73 (1H, dd, Ar-H), 7,85 (1H, d, Ar-H), 8,41 (1H, dd, Ar-H); [M+H]" (HPLC/MS): 336,3.

Mpuknag 63. 5-(4-MeTokcunipngun-3-in)-3,6,9-TpumeTnn-7H-dypo[3,2-g]XpomMeH-7-0H

HaHy cnonyky cMHTe3yBanu 3 MeTun-3-(4-mMmeTokeunipuamnH-3-in)-2-metun-3-okconponaHoaTty Ta 2-
MEeTUNPe3opLUmMHy 3 BUXogoM 2 % 3rigHo 3 SP-1A (2,0 mmonb; npenapaTtuBHa TLC, entoeHT 2 - 95:5) 3
HacTynHum SP-1B-2 3 BukopucTaHHAM 2,6 ekB. xnopaueToHy (d2) (Yac 3gincHeHHsA peakuii Ha cTagii
1=2 ropg., nocnigoBHi npenapatueHi TLC, entoeHT 3 - 3:2, a noTim entoeHT 2 - 95:5; cTagia 2=1 roa.;
npenapatueHa TLC, enoeHT 2 - 95:5). *H AMP (300 MI'y, d6-DMSO): & = 1,84 (3H, s, Me), 2,07 (3H,
d, Me), 2,54 (3H, s, Me), 3,82 (3H, s, OMe), 6,84 (1H, s, Ar-H), 7,34 (1H, d, Ar-H), 7,85 (1H, d, Ar-H),
8,31 (1H, s, Ar-H), 8,67 (1H, d, Ar-H); [M+H]" (HPLC/MS): 336,2.

Mpuknag 64. 5-(2-MeTokcunipugun-3-in)-3,6,8,9-tetpametndypo[3,2-g]xiHoniH-7(8H)-oH

CTOCOBHO CMHTE3Y CTPYKTYpHOro 6rnoka 2-metun-3-(metunamiHo)deHony aus. npuknag 34.

TuTynbHY cnonyky cuHTesyBanu 3 2-metun-3-(MetunamiHo)dpeHony (3,6 mmonb) Ta metun-3-(2-
MeTOKCUNipUanH-3-in)-2-meTun-3-okconponaHoaty 3rigHo 3 SP-3 (SP-3A: npenapatmeBHa TLC,
entoeHT 2 - 95:5; SP-3C, 1 ctapis: yac 3ajiicHeHHs peakuii 2 roa., po3aaineHHs mik H,O Ta CH,Cly;
SP-3C, 2 cTapis: yac 3aiicHeHHs! peakuii 1 rof., OYMLLEHHS 3a JOMOMOrol npenapatueHoi TLC,
enoeHT 3 - 3:2), 3aranbhuii Buxig 1 %. *H AMP (300 My, d6-DMSO): 5 = 1,80 (3H, s, Me), 2,03 (3H,
d, Me), 2,82 (3H, s, Me), 3,78 (3H, s, OMe), 3,85 (3H, s, NMe), 6,84 (1H, s, Ar-H), 7,21 (1H, dd, Ar-H),
7,64 (1H, dd, Ar-H), 7,78 (1H, d, Ar-H), 8,37 (1H, dd, Ar-H); [M+H]" (HPLC/MS): 349,3.

AHani3 iHribiTopHoi akTMBHOCTI wWwoao Kv1.3 3a gonomMorowd MeToaukuM fokanbHoi  dhikcauii
noTeHuiany

CToCoBHO ONMCy NPOBEAEHHS METOAMKM NToKanbHOI dikcauii noTeHuiany ana Kv1.3 gus. Grissmer
et al., Mol. Pharmacol. 1994, 45, 1227; peecTpauilo gaHuX y Xo4i NpoBeAeHHSs METOAMKN NOKarnbHOI
dpikcauii noTeHuiany B kKoHirypauii "uinicHa knitmHa" NpoOBOAWIM 3 KINbKICTHO OKPEMUX €KCNEPUMEHTIB
N = 2 Ons KOXHOI KOHUEeHTpauii Cromnyku, BUKOPUCTOBYKOUM Pi3HI KNiTUHU. Tpn abo Ginblue pisHMX
KOHUEHTpaUil BM3Ha4yanu Ansa KpuBOi 3anexHocTi go3a-edekt. lNMokasHukn I1Csg, po3paxoBaHi Ha
OCHOBI AaHuX aHani3y, nokasaHi B Tabnuui 1.

MokasHukmn 1Cso(Kv1.3), ogepaHi 3a 4ONOMOrold METOAMKM NoKanbHOI dikcauii noTeHuiany: + =
1501-3000 HM; ++ = 501-1500 HM; +++ < 500 HM.

3BepHiTb yBary, Wo npuknaaun 26-34, 36, 40, 49, 51, 52, 54-56, 59-61 Ta 64 He € 4YacTUHOW
AaHOro BUHaxo[y i CnyryoTb K intocTpaTUBHI NpuKnagu.

Tabnuus 1

[iana3oH 3Ha4YeHb aKTMBHOCTI KOHKPETHUX CMOSMYK 3a AaHnM BUHaxodom woao Kv1.3

Mpuknag CrpykTypa ICsq |Mpuknag CT1pykTypa I1Cso
Me (I)
1 +++ 30 +++
74 =
O o”~o
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Tabnuuga 1

[liana3oH 3Ha4YeHb aKTMBHOCTI KOHKPETHUX CMOSYK 3a AaHnM BUHaxodom woao Kv1.3
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35
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Tabnuuga 1

[liana3oH 3Ha4YeHb aKTMBHOCTI KOHKPETHUX CMOSYK 3a AaHnM BUHaxodom woao Kv1.3
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Tabnuuga 1

[liana3oH 3Ha4YeHb aKTMBHOCTI KOHKPETHUX CMOSYK 3a AaHnM BUHaxodom woao Kv1.3
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Tabnuuga 1

[liana3oH 3Ha4YeHb aKTMBHOCTI KOHKPETHUX CMOSYK 3a AaHnM BUHaxodom woao Kv1.3

Mpuknag CTpykTypa ICsq |[Mpuknag CTpykTypa 1Cgo
23 / O AN + 52 X ++
N
O oo N0
O |
~N
I/
24 ++ 53 +++
/ I\ A 4 N
O >N" >0 N0 © 0”70
~N
I/
25 +++ 54 +++
Y I\ S 4 N
0" >N"~o"N0 © N“So
~N
I/
Me
26 Br +++ 55 ++
son 20
0 N“~0 O N“S0
H I
® @
4
Me F
27 / X Br ++ 56 N/ N +
O E N0 ‘ N0
H I
l\
2N
Me
28 Br ++ 57 +
son O
o) N0 0] (o)
H
Me
29 + 58 ++
O OO
S N“~0 O OgNe
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Tabnuuga 1

[liana3oH 3Ha4YeHb aKTMBHOCTI KOHKPETHUX CMOSYK 3a AaHnM BUHaxodom woao Kv1.3

Mpuknag CTpykTypa ICsq |[Mpuknag CTpykTypa 1Cgo
I Cl
59 ++ 60 +++
406
(@] [}1 O
)
=
O/
61 +++ 62 ++
Y/ AN
O 0" o
B
4
O/
63 + 64 +
Y/ AN
(@] [Tj O

AHanis nponidepadii T-kniTWH (3a aHanorieto Ao Bioorg. Med. Chem. Lett. 2009, 19, 2299)

MoHoHykneapHi knituHu nepudepuydHoi kposi (PBMC) Buainanu 3 Kposi 300poBUX JOHOPIB-N0AeN
LWNAXOM  UeHTpudyryBaHHA B rpafieHTi rycTMHW Yy  BOAHOMY  PO3YMHi, SKUW  MICTUTb
BMCOKOMOMNEKYNAPHUIA nonicaxapyi Ta pfiatpusoaT HaTpilo | SAKMA XapakTepusyeTbCA TYCTUHOKO
1,077+0,001 (Ficoll-Hypaque Bia Sigma-Aldrich, HimeuuuHa; 3rigHO 3 iHCTPyKUiSsMU BUPOOHWMKA).
OunweHi PBMC pgBiyi npomuBanu 3a pgonomoroto PBS i pecycnenHgyBanu B KynbTypanbHOMY
cepepoBuwi RPMI1640 (Gibco-Life Technologies), gonosHeHomy 10 % TepMoOiHaKTMBOBaHOO
embpioHanbHo Tensayotw cuposaTkoto, 1,5 MM L-rnytamiHy, 100 oa./mn neHiumniHy ta 100 mr/mn
cTpenTomiumHy (yci peareHTn Big PAA-GE Healthcare). Ona ctumynauii PBMC Bucisanu B kinbkocTi 1
x 10° kniTuH/NyHKa, iHky6yBanu 3 TRAM-34 (5 MkM) i TecToBaHUMM crionykamn NpoTsiroM 4 rog,. i
akTmByBanu 3a gonomoroto 50 Hr/mn aHTuTina go CD3 (Big eBioscience). Yepes 48 roanH ouiHoBanu
nponicepadito 3a gonomorow aHanidy nponidepauii knitmH ELISA Ha ocHosi BrdU 3rigHo 3
iHCTpyKUi€eto. MokasHukm ICsq, po3paxoBaHi Ha OCHOBI AaHWX aHani3y, NokasaHi B Tabnuui 2.

ICso(BKNtOYEHHA BrdU): + = 3,1-15,0 mkM; ++ = 1,3-3,0 MkM; +++ < 1,2 MkM.

3BepHiTb yBary, wWo npuknagn 26-34, 40, 49, 54 ta 55 He € 4aCTMHOW [aHOro BMHAaXoAy i
CNyrytoTb SIK iNOCTPATMBHI NpUKNagu.

Tabnuuga 2

[iana3oH 3Ha4YeHb aKTMBHOCTI KOHKPETHUX CMOJTYK 3a JaHUM BUHAxXo4oM B aHanisi 3 T-kniTMHamu

Mpuknag ICso(BrduU) Mpuknag ICso(BrdU) Mpuknag ICso(BrdU)

1 + 25 ++ 41 ++

5 ++ 26 +++ 43 ++

7 ++ 30 ++ 49 +

9 +++ 31 +++ 53 ++
10 +++ 34 ++ 54 +
11 ++ 37 + 55 +
16 +++ 40 +++
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Mopenb npuctaH-ingykosaHoro aptputy (PIA)

ApTpuT iHaykyBanu y cammub wypis Dark Agouti WNaxom BHYTPILWHbOLWKIPHOro BBedeHHA 150
MKI/LLYp NpUcTaHy B oCHOBY xBocTa y Aoby 0 3rigHo 3 Vingsbo et al., Am. J. Pathol. 1996, 149, 1675.
O06pobky cnonyko noyYnHanu y goby 16 i npogoexyeanu go aobu 30, npyn ubOMy 4032 CMOMyKK 3
npuknagy 53 craHosuna 60 mr/kr, p.o., sid, a ang cnonyku 3 npuknagy 34 craHosuna 45 mr/kr, p.o.,
bid, npn LbOMY KOXHY CMONYKY BBOAMMAM B MiNoMinibHOMY ckrnagi. AK NO3UTUBHUI KOHTPOSb YBOAMN
meTtoTpekcat (MTX) i.p., sid, y gosi 0,05 mr/kr, Takox nouynHatoum 3 gobu 16. LWogHa npoBoaunnu
KOHTPOMb PO3BUTKY apTPUTy 3a OOMOMOrol CUCTEMU MakpOCKOMIYHOrO OUiHIOBaHHS B Ganax gns
YOTMPLOX KiHUiBOK Yy Aianas3oHi 0-4 (0 = BiACYTHICTbL BMOMMUX O3HaK apTpuTy; 1 = Habpsk Ta/abo
epuTema ofHOro nanbugd; 2 = Habpsik Ta/abo eputema aBox cyrnobis; 3 = Habpsak Ta/abo eputema
Binblwe HiX OBOX cyrnobiB; 4 = TSKKMN apTpUT 3 YPaKEeHHsAM yCiel nanu Ta nanbuiB i3 CynyTHIM
aHkinosom i gedpopmadieo nanum), Wo Bupaxanocsa B iHAekci apTpuTy (Al), skmi Bigobpaxas cymy
ouiHkm B Banax gns BciX 4 KiHUIBOK Ha Lwwypa (Makcumym Al=16). Pe3ynbtaTtoM 3acTtocyBaHHs 060X
pexuMiB fikyBaHHSA B6yno CcyTTeBE NOMerweHHs CUMMNTOMIB apTpuTy.

IHAYKLiA 3aXBOPIOBAHHSA B KOHTPOSIbHUX TBApWH, 06po6neHnx conboBMM PO3YNMHOM i 0OpoBNeHmx
cepefoBuLLEM-HOCIEM, 3abesneyyBana LOOCATHEHHST MaKCMMarbHOro 3HadeHHs Al, sike CTaHOBUIO
onmabko 14. O6pobka MTX 3ymoentoBana crabinisauito 3axsoptoBaHHs 3 Al = 6nmaeko 8,7 (p=0,001).
O6pobka crnonykoto 3 npuknagy 53 sHwkyeana Al go 6nussko 10,4 (p=0,01), a obpobka cnonykoto 3
npuknagy 34 sHuwkyeana Al go 6nmabko 9,1 (p < 0,001).

SOPMYIJIA BUHAXOLOY
1. Cnonyka 3aransHoi oopmynu (Il) abo ii cinb
5A/§A6
| A4
7
AN R

L
Y™Sa¥ 0" o

ne
A BMBpaHwi i3 rpynu, wo cknagaetbcs 3 N 1a C- R
A BMBpaHwi i3 rpynu, wo cknagaetscs 3 N 1a C- R
A Bm6pava| i3 rpynu, wo cknagaetscs 3 N 1a C- R%
A i A i A° HesanexHo BMOpaHi 3 rpynu, Wwo CKJ‘IaD,aCTbCﬂ 3N Ta C-R%;
R' BUGpaHWii i3 rpynu, Wo cknagaeTbca 3 BogHto, (C;-Cj)ankiny, ranoreHy (C1-Cs)ankokeun Ta (C;-
Cs)ranoreHanKmy
R BMOpaHWIA i3 rpynu, WO CKragaeTbesi 3 BOAHIO, ranoreHy 1a (Ci- Cg)anklny
R® BM6paHVII/I i3 rpynu, LWo cknagaeTbes 3 BogHo, (C-Cj)ankiny, NR*R®, (C;-Cy)ankin- NR'R® Ta liaHo,
ae R* Ta R® HezanexHo BMOpaHi 3 rpynu, Wo cknagaetbes 3 BogHw Ta (C,-Cz)ankiny, abo R*ta R®
pa3om 3 aTOMOM a30Ty, A0 SIKOro BOHW NMPUEAHAaHI, YTBOPKOTh 6-YNeHHe reTepoumKIlivyHe KinbLe, sike
HeobO0B'I3KOBO MICTUTb Ha JOL4ATOK A0 BKA3aHOro BULLe aTtoMa a3oTy gogatkoBuii atom O;
Y B1MGpaHun i3 rpynu, wwo cknagaetbca 3 O 1a S;
R® BUBpaHui i3 rpynu, Wwo cknagaetbest 3 (C1-Cy)ankiny i (Ca-Cs)UmMKnoankiny; i
R® BMOpaHWI i3 rpynu, Wo cknagaetbcs 3 BogH, (C4-Cs)ankiny ta (Cq-Cs)ankokew;
3a YMOBM, LLO BUKITKOYEHI HACTYMHI CNOMYKK:
3-meTun-5-deHin-7H-dypo[3,2-g]XxpomMeH-7-0H,
2,3,9-TpumeTun-5-geHin-7H-dypo[3,2-g]XxpoMeH-7-0H,
3,9-aumeTnn-5-deHin-7H-dypo[3,2-g]XpoMeH-7-0H,
2,3-anmeTun-5-peHin-7H-ypo[3,2-g]xpomeH-7-0H,
3-eTnn-9-meTnn-5-geHin-7H-dypo[3,2-gIXxpomMeH-7-0oH,
3-(TpeT-6yTnn)-5-cpeHin-7H-dypo[3,2-g]xpoMeH-7-0H,
3-(TpeT-0yTnn)-9-meTnn-5-eHin-7H-ypo[3,2-g]XpoMeH-7-0H Ta
2-meTun-8-deHin-6H-xpomeHo[6,7-d]Jokcason-6-oH.
2. Cnonyka 3a n. 1 abo ii cinb, ge
R' BMGpaHWit i3 rpynu, LLO CKNaAaeTbCs 3 BOAHIO, METWIy, Xmopy, dTOpy, METOKCW, eTOKCH Ta
Tpmq)TopmeTvmy,
R BMOpaHWI i3 rpynu, WO CKIagaeTbes 3 BOOHI0, Opomy Ta meTuny;
R® BMGpaHWil i3 rpynu, LLO CKNafaeTbCsl 3 BOAHIO, MeTuny, mMopdosiHiny, mopdoniHomeTuny, N-
meTtunamiHomeTuny, N,N-gumeTmunamiHomeTuny Ta uiaHo;
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R® BMOpaHuWK i3 rpynu, Lo cknagaeTbcsa 3 MeTUNy, eTuny Ta Uuknonponiny; i
R® BMOpaHWK i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, METUIY Ta METOKCHU.

3. Cnonyka 3a n. 1 abo n. 2 abo ii cinb, ae

R? BMOpaHWIA i3 rpynu, WO CKNagaeTbCs 3 BOAHIO Ta MEeTUnYy; i

R® BMOpaHMI i3 rpynu, WO CKNagaeTbcss 3 BOAHK, MopdoniHiny, mopdoniHomeTuny,

anmMeTmnamiHoMeTuny Ta uiaHo.
4. Cnonyka 3a 0ygb-skmm i3 nn. 1-3 abo ii cinb,
pe 'Y asnse coboto S,

abo Y sBnsie cobow O, i, akwo Y sense coboto O, To woHaimeHwe oavH 3 A, A% a6o A® aense

coboto N.

5. Cnonyka 3a 6yab-akum i3 nn. 1-3 abo ii cinb,

ne A sBnsie coboto C-R?;

A? siBnsie coboto C-R?;

A3 aBnsie coboto C-R; i

Y aensie coboto O.

6. Cnonyka 3a 6yab-skum i3 nn. 1-5 abo ii cinb,

€ BYKOHaHa LLOHaNMeHLIe OfHa 3 HACTYMHUX YMOB:
1) R? siBnsie co6oto ranoreH, abo

2) =& BNBpaHWIA i3 rpynu, WO CKNagaeTbes 3 NR’R® Ta ujiaHo,
3) A* abo A°, abo A° siBnsie co6oto N.

7. Cnonyka 3a 6¥D,b-F|KI/IM i3 nn. 1-6 abo ii cinb,

ne opun 3 A" i A°, i A° siBnsie coBoto N, a iHLLi 3MiHH BMGpaHi 3 rpynu, Wo cknaaaetbes 3 N 1a C-R'.

8. Cnonyka 3a 6yab-akum i3 nn. 1-7 abo ii cinb,

ne R® aBnsie coboto METUIT;

R® siBnsie co6oto METWUIT;

R! BMOpaHWIA i3 rpynu, WO CKNagaeTbCcs 3 BOAHIO Ta METOKCH;
R? BMOpaHWIA i3 rpynu, WO CKNagaeTbCcs 3 BOAHIO Ta MeTUny; i

R® BMGpaHWi1 i3 rpynu, LLO CKNagaeThes 3 BOAHIO, MeTUNy Ta N-MeTunamiHomMeTuny.

9. Cnonyka 3a n. 1 abo n. 2, ska BubpaHa 3 rpynu, Lo CKNagaeTbes 3:
5-(2-meTokcudeHin)-3,9-aumeTtun-7H-dypo[3,2-g]XpOMeH-7-0Hy,
5-(3-meTokcudeHin)-3,9-aumeTtun-7H-dypo[3,2-g]XpOMeH-7-0Hy,
5-(2-xnopdeHin)-3,9-gumeTun-7H-ypo[3,2-g]XpoOMeH-7-0HY,
3,9-aumeTun-5-(3-(tTpudpTopmeTun)deHrin)-7H-pypo[3,2-g]XpoOMeH-7-0HY,
5-(2-cpropdeHin)-3,6,9-TpumeTnn-7H-dypo[3,2-g]XpOMEH-7-0HY,
5-(3-meTokcudeHin)-3,6,9-tpumetnn-7H-ypo[3,2-g]xpomMeH-7-0Hy,
5-(2-meTokendpeHin)-3,6,9-tpumeTun-7H-gypo[3,2-g]XpoOMeH-7-0HY,
5-(2-pTopdeHin)-3,9-gumeTun-7H-dypo[3,2-g]XpOMeH-7-0Hy,
3,6,9-TpumeTun-5-cpeHin-7H-gypo[3,2-g]XpoMeH-7-0Hy,
5-(2-eTokcudeHin)-3,6,9-TpumeTun-7H-dypo[3,2-g]XpOMeH-7-0Hy,
5-(2-xnopdeHin)-3,6,9-TpumeTun-7H-dypo[3,2-gIXpOMeH-7-0HY,
3,9-aumeTunn-2-mopaoniHo-5-geHrin-7H-dpypo[3,2-g]XpoMeH-7-0Hy,
3,9-ammeTnn-7-okco-5-ceHin-7H-gpypo[3,2-g]xpomeH-2-kapOoHiTpuny,
3,9-aumeTun-2-(mopdoniHomeTnn)-5-cerin-7H-gpypo[3,2-g]XpOMeH-7-0Hy,
2-((gumeTnnamiHo)meTun)-3,9-gumeTun-5-deHin-7H-dypo[3,2-g]XpoMeH-7-0Hy,
3-eTun-6,9-gumeTnn-5-coeHin-7H-dypo[3,2-g]XpoMeH- 7-0Hy,
3-meTun-5-(o-Tonin)-7H-ypo[3,2-g]XpOMeH-7-0HY,
3-meTun-5-(m-tonin)-7H-dypo[3,2-g]XpOMeH- 7-0Hy,
5-(2-meTokcudeHin)-3-metun-7H-gypo[3,2-g]XpOMeEH- 7-0HY,
5-(3-meTokcudeHin)-3-metun-7H-gypo[3,2-g]XpOMeH-7-0Hy,
5-(2-xnopdeHin)-3-meTtun-7H-ypo[3,2-g]1XpoMeH-7-0HY,
5-(3-xnopdeHin)-3-meTtun-7H-ypo[3,2-g]1XpoMeH-7-0Hy,
9-meToKcu-3-MmeTun-5-peHin-7H-gypo[3,2-g]xpomeH-7-oHy,
3-meTun-5-deHin-7H-dypo[2,3-blnipaHo[3,2-elnipnanH-7-oHy,
3,6-aumeTnn-5-deHin-7H-dypo[2,3-b]nipaHo[3,2-e]nipuanH-7-oHy,
3,6,9-TpumeTnn-5-cpeHin-7H-xpomeHo[6,7-d]izokcasosn-7-oHy,
6,9-ogumeTnn-4-coeHin-2H-TtieHo[3,2-g]xpomeH-2-0Hy,
2,4-gpumeTnn-8-coeHin-6H-xpomeHo[6,7-d]Jokcason-6-oHy,
4-meTunn-2-((MeTunamiHo)meTunn)-8-deHin-6H-xpomeHo[6,7-dJokcason-6-ony,
3-umkronponin-9-meTun-5-eHin-7H-ypo[3,2-g]XpOMeH-7-0Hy,
3-umkrionponin-6,9-aumeTnn-5-gpeHin-7H-dypo[3,2-g]XpomMeH-7-0Hy,
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3,6,9-TpumeTun-4-ceHin-2H-TieHo[3,2-g]1XpoMeH-2-0Hy,
3,9-aumeTun-5-(nipngnH-3-in)-7H-cypo[3,2-g]XpomeH-7-0Hy,
3,9-aumeTun-7-okco-5-gpeHin-7H-ypo[3,2-glxpomeH-2-kapboHiTpuny,
2-((aymeTnnamiHo)meTun)-3,6,9-tpumeTnn-5-peHin-7H-dypo[3,2-g]XpOMeH-7-0Hy,
4-meTnn-8-ceHin-6H-xpomeHo[6,7-dJokcason-6-oHy,

2,4, 7-TpumeTnn-8-geHin-6H-xpomeHo[6,7-d]Jokcason-6-oHy,
3,9-ammeTun-5-peHin-7H-xpomeHo[6,7-d]isokcason-7-oHny,
3,6,9-TpumeTun-5-(nipngunH-3-in)-7H-dypo[3,2-g]XpoMeH-7-0HY,
3,9-aumeTun-5-(nipngnH-2-in)-7H-cypo[3,2-g]XpomeH-7-0Hy,
3,9-aumeTnn-5-(o-Tonin)-7H-ypo[3,2-g]XpoMeH-7-0Hy,
5-(2-meTokeunipngunH-3-in)-3,6,9-tpumetnn-7H-dypo[3,2-g]XpoMeH-7-0Hy Ta
5-(4-meTokeunipngnt-3-in)-3,6,9-tpumetun-7H-dypo[3,2-g]XpOMeH-7-0Hy,

abo i cinb.

10. ®apmaueBTUYHaA KOMMNO3ULiS, Ska MICTUTb CMOnyKy 3a byab-akum i3 nn. 1-9 Ta dpapmaueBTU4HO
NPUAHATHUIA HOCIN abo po3pigKyBau.

11. Cnonyka 3a 6yab-sikum i3 nn. 1-9 ons 3acTocyBaHHA B fiKyBaHHI 3axBoptoBaHb abo MeauudHMX
CTaHiB, BUOpaHMX 3 rpynu, WO CKNafaeTbCs 3 PEBMATOIAHOIO apTpUTy; OCTE0APTPUTY; NCopiaTUYHOro
apTpuTy; giabety | Tuny; poscistHOro cknepoay; rnomMepynoHedpuTy, BUKIMKAHOTO aHTUTINamu 4o
OasanbHOi MeMOpaHu  KnyboukiB; roCTPOro KopoHapHoro cuHgpomy (ACS); 3ananbHoro
3aXBOPIOBAHHSA KULUEYHUKY; ayTOIMyHHOro TUPEOoianTy; XBopobu XawmmoTto; xBopobu [pelnBca;
xBopobu KpoHa; yBeiTy; NPOMIKHOrO yBeiTy; MMCTOMNOAIBHOI NyXvp4aTKku; MIO3UTY 3 BKITHOYEHHSAMU;
aepmartomio3uTy; cuHgpomy LllerpeHa; BMpaskoBOro KomiTy; aTepockneposdy; pecTteHosy/rinepnnasii
HEOIHTMMK; TOCTPOroO iEeMIYHOro iHCYnbTy; FiNePTEeH3ii; anepriyHoro i KOHTaKTHOro AepmaTuTty
BHacnigoK noapasHeHHs; acTMU; XPOHIYHOI HMPKOBOI HEAOCTATHOCTI Ha Mi3HiX CTafisX; XPOHIYHOro
3aXBOPIOBaHHA HUPOK; HUPKOBOro hibpo3y; TepmiHanbHOI CTaAil 3axBOpIOBAHHA HMPOK; rinepnnasii
IHTUMW; OXMPIHHSA; HCYNIHOPE3UCTEHTHOCTI; HEeYyTNMBOCTI OO0 IHCYMiHY; PecTeHo3y; BiOTOPrHEeHHs
TpaHcnnaHTaTa; onocepeakoBaHoro T-KniTMHaMKU 3ananbHOro 3axXBOPHOBaHHSA, LLIO CYNPOBOOAXKYETHCS
pe3opbuieto  KicTKu; rinepnnasii  BHYTPIWHbOI  OOOMOHKM  CTiIHKM  aopTW; HEWPOTOKCUYHOCTI,
onocepenkoBaHOT MIKPOrfie; BHYTPILUHbOKITITUHHOIO MOLLKOMKEHHS, BUKIMMKAHOrO XBopoboto Jlanma;
CEepLEeBO-CYOUHHOIO 3axXBOPHBAHHSA; BUPa3Ky LWMyHKa i ABaHaAUSATUNANoi KULWKKW; TyOepKynboay;
ncopiasy; ocepekoBoi anorewil; aTtoniyHoro AepMaTtuTy; BITUMIro; ckrepogepMu i YepBOHOMO
MOCKOrO NULLIAHD.

12. 3actocyBaHHs cnonyku 3a 6yab-akuM i3 nn. 1-9 Ana BUroToBNeHHsA apMaueBTUYHOI KOMMNO3uLii
AN NiKyBaHHS 3axBoploBaHb abo MeaW4YyHUX CTaHiB, BMOpaHUX 3 rpynu, WO CKMagaeTbes 3
pEBMATOiAHOr0 apTpuUTy; OCTE0aApPTPUTY; MCOopiaTUYHOro apTpuTy; Adiabety | Tuny; po3cisHOro
CKNeposy; rnomepynoHedpuTy, BUKIMKAHOIO aHTUTInamuM [o 6asanbHoi mMembpaHu knyboukis;
roCTPOro KopoHapHoro cuHgpoMy (ACS); 3ananbHOro 3axBOPHBAHHS KULLUEYHUKY; ayTOIMYHHOrO
TMPEOIaNTY; XBOpobM XawmmoTo; xBopobu [pernBca; xBopobu KpoHa; yBeiTy; MpOMIXKHOIo yBeiTy;
NUCTONOAIOHOI  MyxuMpyaTky; MiO3UTy 3 BKIIOYEHHAMU; OepMaTtomio3uTy; cuHgpomy LlerpeHa;
BMPaA3KoOBOro KOMIiTy; aTepockneposy; pecTeHosy/rinepnnasii HeOIHTUMW; TOCTPOro iwemiyHoro
iHCYNbTy; rinepTeHsii; anepriyHOro i KOHTaKTHOro JAepMaTuTy BHAacNiLOK MNOAPasHEHHS; acTMu;
XPOHIYHOI HMPKOBOT HEAOCTATHOCTI Ha Mi3HiX CTadifX; XPOHIYHOro 3axBOPHOBAHHA HUPOK; HUPKOBOMO
ibpo3y; TepMmiHanmbHOI  CTafii  3axBOPKOBAHHA  HUPOK;  rinepnnasii  IHTUMKW;  OXMPIHHS;
iHCYNIHOPE3UCTEHTHOCTI; HEeYyTNMBOCTI OO IiHCYMiHY;, PecTeHo3y; BIATOPrHEeHHs TpaHchnaHTaTa,
onocepegKkoBaHoro T-kniTMHaMu 3ananbHOr0 3axXBOPKBAHHSA, L0 CYMNPOBOAXYETbCS pe3opbuieto
KiCTKK; rinepnnasii BHYTPILWHbOI OOOMOHKM CTiHKM aopTW; HENWPOTOKCUYHOCTI, OMnocepenKoBaHoI
MIKPOrIIi€t0; BHYTPILHBOKMITUHHOIO MOLLUKOPKEHHA, BUKIIMKAaHOro xBopoboto Jlarima; cepueBo-
CYOVHHOrO 3axBOPHOBAHHS; BUPA3KW LWUMYHKA i ABaHAAUATMNANoI KuAWKKW; TybepKynbo3y; ncopiasy;
ocepeaikoBOI anoneLil; atonivyHoro AepMaTtuTy; BiTURMIro; cknepoaepmu i HepBOHOMO NMOCKOro nuLlato.
13. Cnonyka 3a n. 11 abo 3acTtocyBaHHsA 3a N. 12, Ae BKasaHe 3axBOPHOBaHHA abo Mean4HWIA CTaH
ABNsie coboK 3axBOPHOBaHHA abo MefMYHMI CTaH, MpU AKOMYy iHriOyBaHHA NOTEHUian3anexHoro
kaniesoro kaHany Kv1.3 € cnpuatnuseum.

14. Cnoci6 ogepxaHHsa cnonyku doopmynu Il 3a n. 1, ge A’ siBnsie co6oto C-R?, i A? BMOpaHWiA i3 rpynu,
wo ckrnagaetbcss 3 CH T1a N; i npy uUbOMYy BKa3aHMW CMnociO XapakTepu3yeTbCA HACTYMHUM
NepeTBOPEHHSIM:
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I
ne A3 A% A A R? R®Ta Y BusHaueHi BULLIE;

R _oO

W BuOpaHum i3 rpynu, WO cKnagaetbcs 3 ‘JJ Ta , he R® BU3HaYeHwil BULLIE, W2
BMBpaHum i3 rpynu, wo cknagaetbca 3 CH,, CH-CHj, C(CHs),, CH-CH,-CH3, C(CH3)-CH,-CH3, CH-
CH(CH3)-CH; tTa CH-CH,-CH,-CH3, i npu ubomy BKasaHui cnocib gogatkoBo nepenbadae cragito
BHYTPILUHLOMOSEKYIAPHOro arnkinyBaHHs, ONoCepeaKoBaHOro nepexigHMM MeTarnoMm, Y MOMOXEHHI,
Nno3Ha4yeHoOMy 3ipOYKOI0 Y BKasaHin Buwe dpopmyni Il

W%/O\/
i3 3aCTOCYBaHHSIM SnR%
ne W? BusHauenuit Buwe, i R® sBnse coGoio (C1-Cplankin; 3 HacTynHOW LMKnisauiero i3
3aCTOCYBaHHAM rigpoKcunaminy.
15. Cnoci6 ogepxaHHs cronyku copmynu |l 3a . 1, ge A' sBnsie co6oto C-R® i A BMOpPaHWK i3 rpynu,
wo cknagaeteca 3 CH T1a N; i npy ubOMy BKa3aHMW CMOCIO XapakTepu3yeTbCA HaCTYMHUM
nepeTBOPEHHAM:

ae A3 A% A% A R? R®Ta Y BusHaueHi BULLIE;
W qaBngae cobot BoaeHb, i BkasaHui cnocibé nepenbadae onocepefkoBaHe NepexigHUMm meTanom

auuMriioBaHHS B MOMOXEHHI, MO3Ha4YeHOMY 3ipoYvKOl0 y BKasaHin Buile dpopmyni II', i3 3acTocyBaHHAM
W3 _O._-

SnRC3
ae W2  BU3HAYEHMI Buwe, i R® sBnse cobow (C,-C,)ankin; 3 HACTYMHOK LMKMi3alielo i3

3aCTOCYBaHHSAM ripOKCUMamiHy.
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ConboBHi CEPE.II.DBHIIJ.E-

PO34HH Hociil Mpuknag, 53 Mpuknag 34 MTX

Komn'totepHa BepcTka J1. LlixaHoBcbka

MiHicTepcTBO PO3BUTKY EKOHOMIKW, TOPFiBMi Ta CiNbCbKOro rocnogapcTtaa YkpaiHu,
Byn. M. Npywescbkoro, 12/2, m. Kuis, 01008, YkpaiHa

O “YkpaiHCbKU iIHCTUTYT IHTENEeKTyanbHoi BMacHoCTi”
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