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(57) Pedpepar:

HaHnii BuMHaxig cTocyeTbcA cnonyku 3aransHoi copmynu (II) abo 1 coni, a TakoX LINAXiB
3acTocyBaHb B MEAULMHI, B AKi TT 3any4eHo,

5A/§A6
| A4
%
2
AR

w1,
Y™ A ~o07 N0 al

ae
A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;
A2 BuGpanuii i3 rpynu, wo cknagaetbca 3 N ta C-RS;
A3 BubpaHwuii i3 rpynu, wo cknagaetbca 3 N ta C-R?9;
A%i A5, i A® HesanexHo BubpaHi 3 rpynu, wo cknagaetscst 3 N ta C-R';
R" Bubpanuii i3 rpynu, Wwo cknagaetbca 3 BogHwo, (Ci-Ca)ankiny, ranoreHy, (Ci-Cs)ankokcu 1a (Ci-
Cs)ranorenankiny;
R? BuGpaHuit i3 rpynu, WO CKnaaaeTbesi 3 BOAHIO, ranoreHy Ta (C1-Cs)ankiny;
R® BuGpaHuii i3 rpynu, Wo cknagaetbcs 3 BoaHio, (Ci-Cs)ankiny, NR*R®, (Ci-Cs)ankin-NR*R® Ta
uiaHo, ae R* Ta R5 He3zanexHo BUOpaHi 3 rpynu, WO cknagaetbes 3 BoAHto, (Cs-Cs)uuknoankiny, (Cs-
Csyretepoumknoankiny ta (C:-Cs)ankiny, abo R* ta R® paszom 3 atroMOoM asoTy, A0 SKOMO BOHM
NpueaHaHi, YTBOPIOKWTb 5-7-UNEeHHE TEeTePOUUKNIYHE KinbUe, ke HEOOOB'A3KOBO MICTUTbL Ha A40AATOK
[10 BKa3aHOro BuULLEe aToma a3oTy A0AaTKOBY reTepoaTtoMHy rpyny, BUOpaHy 3 rpynu, Wo cknagaeTbcs
3 O ta NRS®, ge R® BubpaHuit i3 rpynu, WO cknagaeTbCAa 3 BOAHIO, METUINY, aUueTuny Ta dopminy;
Y Bubpanun i3 rpynu, wo cknagaerbca 3 O 1a S;
R8 Bubpanun i3 rpynu, wo cknagaetbca 3 (Ci-Coankiny, (Cs-Cs)uuknoankiny Ta (Cs-
Cs)reTepoumknoankiny; i
R® BubpaHuii i3 rpynu, Wwo cknagaerbcs 3 BoAHto, (C1-Cs)ankiny Ta (C1-Cs)ankokeu;
npu UbOMY NEBHi KOHKPETHI CMOMYKU BUKINIOYEHI 3rigHO 3 YMOBOIO,
Ta cnocobiB oaepXKaHHSA TakUX CMOyK.
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IHriGitopn Kv1.3 Ta ix 3aCTOCYyBaHHS B MEAULMHI

HdaHnii BUHaxig CTOCyeTbCs iHriGiToOpiB MNoTeHuian-sanexHoro kaniesoro kaHany Kv1.3 Ta ix
3aCTOCYBaHHA B NiKyBaHHI CTaHIB, 3a AKMX akTUBHICTb Kv1.3 cnpusic xsopobnuBoMy CTaHy, 30Kkpema
TUX CTaHiB, WO onocepeakoBaHi akTMBOBaHUMU eEKTOPHUMM T-KNiTUHAMKU nam'aTi.

MNepegymoBu BUHaxoay

MoTeHuian-3anexHi kaniei kaHann 3abe3neyvyoTb OCHOBHY IOHHY MPOBIAHICTb, AKY AETEKTYIOTb SK
y 30ymKyBaHuX, Tak i B He3bymKyBaHMX KNITUHAX, TA BUKOHYKOTb BaXKMMBi (PyHKUIT B KNITUHHUX
npouecax, Takux K perynsuis ioHHoOT piBHOBarn, meMOpaHHOro MOTeHUiany, cekpewii Ta 34aTHOCTI
knituH ago 36ymkeHHs (Lan et al.,, Cancer Biol. Ther. 2005, 4, 1342). Taki asuwa MOXyTb
onocepeakopyBatu abo 3amyckaTu MNEBHi CWUrHanbHi - Kackagu, LWO 3yMOBMIOIOTb  LUMPOKY
Pi3HOMAaHITHICTb KNITUHHUX NPOLECIB.

Ona neBHMX KIITUH iIMYHHOT CUCTEMM, Hanpuknag, € HeoOXiAHOKW cknagHa B3aemodis PisHUX
iOHHMX KaHaniB ANA NEepeTBOPEHHSA XBOPOOOTBOPHOrO CUrHamNy Ha BignNoOBiAHY Aito, Taky £k
nponicdepadia Ta/abo cekpeuiss UMTOKIHIB. 3okpeMa, B T- Ta B-nimcouutax gaaHuii tun akrusadii
3anyckae KanbuieBUi curHan B KniTuHI, SKMik Mae nigTpumyBaTUCs NPOTAromM TpUBanoro nepiogy vacy
Ansa 3abe3neYvyeHHs TPaHCKPUNUINHOT akTUBHOCTI Ta, BiagNOBiAHO, 3aBepLUEHHA nporpamMu akTueadii. B
T-kniTMHax akTusauisa 3a gonomoroto T-kniTMHHOro peuentopa (TCR) 3anyckae curHanbHWW Kackag,
WO MNPUMBOAWUTbL Y pPE3ynbTaTi OO BUBIMIbHEHHSA Kanbuilo 3 €HAONNasMaTUYHOIO PEeTUKYNyMy B
LUMTO30Mb. Moro BuBiNbHEHHS 3anyckae BiakpuTTa CRAC (kaHany, sikuii akTMBYETbCS BUBINIbHEHHSAM
Ca?*), CTBOPIOOYN MOMXIUBICTbL ANS BENMKOTO NPUMNIMBY KanbLilo B KNITMHY. NS NiaTpPUMaHHSA Takoro
NPUNNMBY KanbLil0 NPOTAroM TPUBANOro nepiogy 4vacy, Wo HeobXiagHO Ans eEeKTUBHOT T-KIiTUHHOT
iIMYHHOT peakuil Ha KNITMHHOMY PiBHi, kanin mae 6yTu BUBIMbHEHO 3 UMTO30Nt0. Ana gaHoi metn T-
KNITUHW HagineHi gpoma kaniesBumu kaHanamu: KCa3.1(IK-1), akuin € kanbuin-3anexxHuMm i, BianosigHo,
BiOKPMBAETLCA Y pasi MigBMLLEHHA KOHUEHTpauil Kanbuito B uMtosoni, Ta Kv1.3, akuin € noTteHuian-
3anexHUM | BiAKpMBAETLCA BHACNiAOK Aaenonapusaudii MemOpaHHOro noTeHuiany, Cnpu4MHeHol
NpUNIMBOM KanbLito. O6muasa BOHM AiOTb CMINbHO ANSl BUBEAEHHS Kanito, 3a6e3nevyoumn B TOW camuin
yac gogaTkoBuin npunnue kanbuito Yyepes CRAC B knituHy. Taka B3aemogia CRAC, IK-1 ta Kv1.3 ¢
NPUHUMNOBO BaXXNUBOK ANnA akTusauii nimdountie i3 3abesnedveHHam nponicdepauii Ta/abo
npoaykyeaHHA LWTOKiHIB (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 cyGnonynsauii T- Ta B-kniTMH A€MOHCTPYIOTh Pi3Hi KinbKocTi ekcnpecoBaHux IK-1 ta Kv1.3,
ceped Akux y B-knitTuHax nam'dti 3 nepekniovYeHnM CUHTE3O0M i30TMNY Ta MOBTOPHO aKTUBOBYBAHUX
edekTopHUx T-kniTuHax nam'aTi (B Tem-knitTuHax; CD4+T-knitnHax Ta CD8+T-kniTuHax) AomiHye Kv1.3.
OaHi cy6nonynauii nimcoumntie ABnsiloTb coboto dheHoTun 3 Ky1,.3+a sucokomy piskil|<_{Ha Husekomy pisHi - 39
SKOro BMABMANU KinbKicTb ekcnpecoBaHoro Kv1.3, wo craHosutb 1000-2900 kaHaniB Ha KNiTUHY, TOAI
K KinbKicTb KaHanis IK-1 B gaHux KkniTuHax € siBHO Hwxxdolo 3a 100. Ha npoTtuBary ubOMy, iHLUI
akTuBoBaHi cybnonynauii T- Ta B-kNiTMH AEMOHCTPYIOTb MOPIBHAHO  OAHAKOBI  KiNbKOCTI
ekcnpecoBaHux Kv1.3 ta IK-1, Wo CTaHOBRATbL AeKiNbka COTEHb Ha KMITUHY ANS KOXKHOMo, a B A€AKUX
BMNagkax HaBiTb i3 nepeBaxaHHam |K-1 (ana goaaTtkoBoi iHdopmauii AuMB. OrnaaoBi cTaTTi,
nepenivyeHi Huk4e).

BianosigHo, iHribyBaHHa Kv1.3 € edekTMBHUM wWOAO0 3MEHLIeHHs nponidepauii nimdouuTie
Ta/abo NpoAyKYBaHHSA LMTOKIHIB i3 dheHoTMnoM Kyl 3Ha Bucoxomy pisHi||K_qHa Hu3skomy piBHi  Tonj qK
nepeabavaerbcs, WO iHWi cybnonynauii niMcpouunTiB  pearyoTb He3HauyHo (ans A04AaTKOBON
iHbopmavuii AMB. OrmAAoBI CTaTTi, NepenivyeHi B HacTynHoMmy ab3aui, Ta Shah et al., Cell. Immunol.
2003, 22, 100).

CTpykTypy kaHany Kv1.3, #oro posnogin y TKaHMHaX Ta Tunax KMiTUH noagMHKU Ta
dapmakonoriyHMin notTeHuian Moro iHribyBaHHA AN NiKyBaHHA 3aXBOPIOBAHb PO3rNAAaloTh y AEAKUX
oOrnsagoBUX cTaTTaAx, y Tomy vuchni: 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 BUCYHYTO NpunyLUeHHNA Npo Te, WO Tem-KMiTUHM 3 (DEHOTUNOM Ky, 348 BUCOKOMY piBni| [ { Ha Hu3bKOMY
Pisl & KMIOYOBOIO cybnonynsuielo niMdounTiB, siKi ONOCepeaKoBYIOTb 3aXBOPIOBAHHS, Y ayTOIMYHHUX
NOPYLUEHHAX, 3YMOBRNEHUX T-kniTuHamuM (ana aopaTtkoBol iHopmauii AuB. OrnNagoBi cTaTTi 3
nonepeaHbLoro absauy). Lle 6yno Ge3nocepeaHbO MPOAEMOHCTPOBAHO B i30MnATaxX Big MauieHTIB-
nogen, Hanpuknaga, 3 aiabetom 1 tuny (T1D; PNAS 2006, 103, 17414), peBMatoigHuM apTpUTOM
(RA; PNAS 2006, 103, 17414), posciaium ckneposom (MS; J. Clin. 2003, 111, 1703; PNAS 2005,
102, 11094), ncopiasom Ta ncopiatudyHum aptputom (J. Invest. Dermatol. 2011, 131, 118; J.
Autoimmunity 2014, 55, 63) i rnomepynoHedpUTOM, CMPUYMHEHUM aHTUTINamu A0 6GasanbHOI
MeMBpaHu knyboukie (Am. J. Physiol. Renal Physiol. 2010, 299, F1258). Y PBMC, BuaineHux Bia
nauieHTiB 3 rOCTpUM KOpoHapHuM cuHapoMom (ACS), uucno CD4+CD28nul T-knitTuH Oyno 3HauHoO
BULLIMM, HiXK Y KOHTPOTbHIN rpyni 340poBuX niogen, Ta 6e3nocepeaHbo KOpenoBano 3 piBHAMM hs-
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CRP y gaHux nauieHTiB. Y UMX NauieHTiB JaHa NOB'A3aHa i3 3axsoprloBaHHaMU cybnonynsuist T-KniTuH
Hagekcnpecye Kv1.3 (Huang et al., J. Geriatric Cardiol. 2010, 7, 40), i 6yno BuABNEHO, WO BOHA
cknagaetbcsa 3aebinbworo 3 Tem-knituH (Xu et al., Clin. Immunol. 2012, 142, 209). B iHaykoBaHOMY
MOKPOTHUHHI Bil NauieHTIB 3 aCTMOI0 Bynu BUSIBNEHI NiaBULLIEHI PiBHI TEm-KNITWH, SKi NpU UbOMY MaloTb
dreHoTMN 3 migsmweHnm pisHeM ekcnpecii Kv1.3 (Koshy et al., J. Biol. Chem. 2014, 289, 12623).

Takox noBigoMnNANoOCh, WO Tem-KNITUHM € BaXTMMBUMMW yYaCHUKaAMM B PO3BUTKY 3aXBOPIOBaHHA
Ta/abo nporpecyBaHHi  XPOHIMHMX 3axBOPKOBAHb, TaKkMX SK  BACKyMiT, acouiloBaHuMi 3
aHTUHEeUTpOodiNbHUMKU uuTonnasMaTtuyHummn aytoaHtutinamu (ANCA) (AAV; Abdulahad et al., Arthritis
Res. Ther. 2011, 13, 236; Wilde et al., Arthritis Res. Ther. 2010, 12, 204), CUCTEMHUI YEPBOHUN
BoByak (SLE; Dolff et al., Ann. Rheum. Dis. 2010, 69, 2034), peakuia "TpaHcnnaHTaT NpoTu xasdiHa"
(Yamashita et al., Blood 2004, 103, 3986; Zhang et al., J. Immunol. 2005, 174, 3051; Beeton et al.,
Neuroscientist 2005, 11, 550), 3ananbHi 3axsoptoBaHHA kuwedHuky (IBD; Kanai et al., Am. J. Physiol.
Gastrointest. Liver Physiol. 2006, 290, G1051), y Tomy uncni xsopoba KpoHa (de Tena et al., J. Clin.
Immunol. 2004, 24, 185; Beeton et al., Neuroscientist 2005, 11, 550), ayToiMyHHUA TUPEOIOMT i
xBopoba Xawmmoto (Seddon et al., J. Exp. Med. 1999, 189, 279; Beeton et al., Neuroscientist 2005,
11, 550), yBeiT, y ToMy 4ucni npomikHun yeeit (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), BorHuweBa
anoneuia (Gilhar et al., J. Invest. 2013, 133, 2088), Bituniro, nucronodibHa nyxupyarka, Mio3uT 3
BKMNIOYEHHSAMKU, AepMmaTomiosnt Ta cknepogepmia (Beeton et al.,, Neuroscientist 2005, 11, 550).
Binbwe Toro, Takoxx 6yna onucaHa BaxknuBa yHKUiA B-KNiTMH naMm'sTi 3 NepeKknioYeHUM CUHTE30M
isoTuny B naroreHesi 3axsoptoBaHHA ana T1D, RA ta MS (Wulff et al., J. Immunol. 2004, 173, 776),
xBopobu Mpeneca Ta XawmmoTto Ta cuHapomy LLerpena (Beeton et al., Neuroscientist 2005, 11, 550).
Kpim Toro, noeigomnanoce npo Te, wo iHribitopu Kv1.3 iHribytotb audepeHuiadito Ta nponicepauio
CD8*Tew/TEMRA-KNITUH Ta BUBINBbHEHHA HMMW TpaH3MMy B, a TakoxK MNOB'A3aHi 3i 3MEHLUEHHAM iX
HENPOTOKCUYHOCTI i, BigNOBIAHO, 3 MOXMUBICTIO NiKyBaHHA Helpo3ananbHUX NOpyLUeHb, Taknx 9k MS
(Wang et al., PLoS One 2012, 7, e43950; Hu et al., PLoS One 2013, 8, €54267).

Binbwe Toro, Kv1.3 6yB BUABNEHUN B iHLUMX TUNAX KMNITUH iIMYHHOT CUCTEMM, TaknX sIK Makpodparu
(DeCoursey et al., J. Membrane Biol. 1996, 152, 141; Villalonga et al., Biochem. Biophys. Res.
Commun. 2007, 352, 913), knitunn 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),
AeHapPUTHI kKNiTuHK (Zsiros et al., J. Immunol. 2009, 183, 4483), Heaare3anBHi NPUPOAHI KNITUHN-KiNEepK
(Koshy et al., PLoS One 2013, 8, e76740), B knitnHax LIHC, Takux 9Kk KnNiTMHKM-NnonepeaAHUKN HEAPOHIB
noguun (Wang et al., J. Neurosci. 2010, 30, 5020; Peng et al., J. Neurosci. 2010, 30, 10609),
NnocTraHrnioHapHi cumnaTtudHi HenpoHu (Doczi et al.,, Am. J. Physiol. Regul. Integr. Comp. Physiol.
2008, 295, 733), neBHi UeHTpanbHi Ta nepudepuyHi HEMPOHW, HEMPOHU B A4PI OAUHOYHOIO LINAXY
(Ramirez-Navarro et al., J. Neurophysiol. 2011, 105, 2772) Ta onirogeHapouutun (Tegla et al., Exp.
Mol. Pathol. 2011, 91, 335). Lo cTrocyeTbCs KMITUH MIKpOrnil, TO IX HEWPOTOKCUYHUI edpekT nicns
aktusauii rnikonporeiHoMm gp120 HIV-1 a6o 6inkom tat HIV-1 6yB HenTpanizoBaHuMn 3a 4ONOMOTrOK
o6pobkn iHribiTopamn Kv1.3, wo nigkpecnioe ix noteHuian ansa Tepanii HIV-1-acouiioBaHux
HEeNpPOKOrHiTMBHUX po3nagis (HAND) Ta iHWMX onocepegkoBaHUX 3ananeHHsAM HeBPOOrivYHMX
posnaais (Liu et al., Cell Death Dis. 2012, 3, e254; and PLoS One 2013, 8, €64904). binbLue TOr0,
npanMyBaHHs MiKpornii B-aminoigom, WO NpPU3BOAUTb A0 MNPOAYKYBaHHA akTUBHUX (POPM KUCHIO
(ROS) nicnst BTOPUHHOTO CTUMYNIOBAHHSA, iHriGyBanu wnsaxom o6pobku iHriditopammu Kv1.3, Wwo, Takum
YMHOM, pobuTb kaHanu Kv1.3 noTeHUiiHMMKU MilLEHSIMU AN 3MEHLUEHHA iHAYKOBAHOTO MIKpOrMieto
oKCMAAaTUBHOTO CTpecy npu xBopobi Anburenmepa (Schilling et al., J. Cell. Physiol. 2011, 226, 3295).
Binbwe ToOro, 6yno nokasaHo, wo iHribysaHHa Kv1.3 3meHwye mirpauito knituH mikpornii (Nutile-
McMenemy et al., J. Neurochem. 2007, 103, 2035). LLlogo makpodarie 6yno nokasaHo, Lo iHriGiTtopu
Kv1.3, Hanpuknaa, MOAymniolTb MOMNEKYNW, acouiioBaHi 3 mMeTaboniaMOM XONECTEPUHY, iHTiOyHo4M
Takum obpasoMm audepeHuiauito makpodparie y KCaHTOMHI KNiTMHKU, WO ABMsie cobo cTparerio
NiKyBaHHA aTepockneposdy (TakoXX BiAOMOro $K apTepioCKNepoTUYHE 3axXBOPIOBAHHA cyauH abo
ASVD) (Yang et al., J. Lipid Res. 2013, 54, 34).

Kv1.3 Takox 6yB BUSABMEHMIM B TaHrmniosHmMx knituHax citkiekn (Koeberle et al., Cell Death Diff.
2010, 17, 134), TpombouuTax Ta merakapiountax (McCloskey et al., J. Physiol. 2010, 588, 1399;
Emerson, J. Physiol. 2010, 588, 1809) i B manirHisoBaHux enitenianbHUX KNiTMHax MOMOYHOT 3an03u
noguHun (Jang et al.,, BMB reports 2009, 42, 535), B pakoBux KNiTMHax sevyHUKa NIOAUHU, TakuxX AK
SKOV3 (Weng et al., Prog. Mod. Biomed. 2011, 11, 2053), kniTuHax ageHoOKapuMHOMM fNereHi niognHun
A549 (Jang et al., Eur. J. Pharmacol. 2011, 651, 26), kniTMHax >1MpPoBOT TKAHWUHKU Ta renaroyuTax
(Upadhyay et al., PNAS 2013, 110, E2239), a Takox niHigxX KNiTUH ckeneTHux m'asis (Hamilton et al.,
J. Physiol. Sci. 2014, 64, 13). Kpim Toro, nosigomnanoce npo te, wo Kv1.3 gense co600 MOXIUBUNA
ceHcop meTaboniamy B HIoXoBin UMbynuHi (Fadool et al., PLoS One 2011, 6, e24921; Tucker et al., J.
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Physiol. 2013, 10, 2541 and J. Neuroendocrinol. 2012, 24, 1087). binbLue T0ro, Kv1.3 6ynu BusABneHi
Y BHYTPILLHIA MeMOpaHi MITOXOHAPIA, A€ BOHWM 3any4vyeHi B MPUMPOAHMIA LINSAX anonTosdy, Ta ix
iHriOyBaHHA OUIHIOBaNM CTOCOBHO NiKyBaHHA XpPOHiMHOro nimdgobnacrtHoro nerikosdy (B-CLL) (Leanza
et al., Leukemia 2013, 27, 1782), octeocapkomu, Henpobnactomm Ta menaHomu (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 Ana genneuii nyxnuHoacouinosaHux makpodaris
(Leanza et al., Curr. Med. Chem. 2012, 19, 5394). Takox 6yno nokasaHo, WO iHriGiTopn Kv1.3
aKTUBHO NPUrHiYYIOTL Mirpaudito Ta nponidepadilo KNiTUH rNageHbKkol MycKynaTypyu CyauH, WO MOXe
ABNATU coB0I0 HOBMI NPUHUMM MiKyBaHHA pecTeHosy/rinepnnasii HeoiHTummn (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 cnu3oBoi 000NOHKM Bid NauieHTIB 3 BUPA3KOBUM KOMITOM Takox 6yno
nokasaHo, LWo ekcnpecia Kv1.3 € MOXMMBUM MapKepoMm 3axBOPIOBAHHA Ta KOPENOE 3 PIiBHAMM
ekcnpecii neBHUX UUTOKIHIB (Hansen et al., J. Crohn's Col. 2014, 8, 1378).

Bbyno nokasaHo, wo iHribitop Kv1.3 3meHwye piBHi akTtuBauii Th2-KNiTMUH Ta LUTOTOKCHMYHUX
CD8+*T-knitnH B PBMC Big nauieHTiB 3 roCTpUM ilLEMIMHUM iHCYNBTOM (AlS), NOTEHUINHO 3MEHLLIYIOHM
noro HeBaxkaHi kniHivHi Hacnigku (Folyovich et al., CNS Neurol. Diorders Drug Targets 2014, 13, 801).

Woao CD4*T-nimchouutie 3 PBMC, BugineHux Big nauieHTIB 3 eceHUianbHOW rinepTeHsielo,
XPOHIYHUM cnabko BUPaXKEHMM 3ananbHUM 3aXBOPIOBAHHAM, NOBIAOMNSANOCH MPO NiABULLEHI PiBHI
ekcnpecii Kv1.3 nopiBHAHO 3 KOHTpOMbHOW rpynoto 6e3 3axsoptoBaHHsa (Li, Exp. Clin. Cardiol. 2014,
20, 5870).

MoeigomnaAnocb npo edeKTUBHICTb iHribiTopiB Kv1.3 y BIignoBigHMX TBApPUHHUX MOAENAX
ayTOIMyHHUX 3axBOplOBaHb, Takux sk ncopias, MS, BorHuulleBa anoneudis, peBMaTOigHUA apTpuT,
ndiabet | TNy, anepriyHUii Ta KOHTAKTHUIA AepMaTUT BHACNigok noapasHeHHs (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), rnomepynoHedpuT, CIPUIUHEHUIA aHTUTINaMu Ao
6asanbHOi MembpaHn knyboukiB (K NpUYMHA FMOMEPYNOHEePUTY, LLIO LUBUAKO MPOrPecye), a Takox
aCTMU, XPOHIYHOI0 3axXBOPIOBAHHS HUPOK, HUPKOBOTO hibpo3y Npu XPOHIYHI HUPKOBIM HEQOCTATHOCTI
Ta TepMiHanbHOT cTagii 3axsopoBaHHa HUpOK (Kazama, J. Physiol. Sci. 2015, 65, 25; Kazama et al,,
Int. J. Nephrol. 2012, ID cratTi 581581) i MenaHOMU, OXKUPIHHSA, IHCYNIHOPE3UCTEHTHOCTI, a TakoX Ans
HerlponpoTeKuii Ta BIAHOBNEHHSA dyHKUiI HepBOBOT TKaHuHM (Peng et al., Neuro-Oncology 2014, 16,
528). MoigomnaAnock, Woe iHriGitop Kv1.3 3ameHwye 06'emM NyxXNMHU B KCEHOTPAHCMNAHTATHIN mogeni
i3 3acTocyBaHHAM KMITUH ageHoKapuuHoMM nereHi nioguHn A549 (Jang et al., Eur. J. Pharmacol.
2011, 651, 26), Ta 3MeHLlye YTBOPEHHS rinepnnasii iHTMMK, L0 BKasye Ha TepaneBTUYHUI NOTEeHUian
woao pecreHody (Cidad et al., Cardiovasc. Drugs Ther. 2014, 28, 501). IHribysaHHs Kv1.3
nonepeaxKysano yTBOPEHHs ONAWOK Ta 3MEHLIYBano €K30UuUTO3 UMTONMNasMaTuyHMX rpadHyn i3
CD4+CD28"! T-kniTUH B LUYpSAYi MOAENi aTepoCKNepos3y, AEMOHCTPYIOUM NOTEHUian y NpUrHivyeHHi
PO3BUTKY aTepOCKNepo3y Ta MONEpPeaXXeHHi roctporo kopoHapHoro cuHapomy (Wu et al., Heart
Vessels 2015, 30, 108).

Byno nokasaHo, wo koMOGiHauja iHribitopa IK-1 Ta iHribitopa Kv1.3 € eeKkTMBHO B NONEPEaKEHI
BiATOPrHEHHA TpaHcnnaHTata B TBapuHHin moaeni (Grgic et al., Transplant. Proc. 2009, 41, 2601).
Moeigomnanocb npo nogibHum edekt ansa iHribitopa Kv1.3 kopeonigy C B pamkax mogeni
BaCKynsipu3oBaHore KomnosuTHoro anotpaHcnnantara (VCA) (Hautz et al., Transplant. Int. 2013, 26,
552). Takox 6yno nokasaHo, Wo iHridysaHHA Kv1.3 € ehekTMBHUM Y NONepeaKeHi onocepeakoBaHoro
T-kniTMHaMK 3anNanbHOr0 3axXBOPIOBAHHS, LLO CYNPOBOAXKYETHCA pe3opbuieto kicTku (Valverde et al., J.
Bone Miner. Res. 2004, 19, 155).

MoBigoMNANOCh NPO NEBHi HU3bKOMONEKYNSAPHI 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. binbwe TOro,
Oyna onybnikoBaHa iHopMaLisi Npo NEBHi cnonyku siK iHriditopn Kv1.3, wo 3a 6yaoBoo Hanexarb Ao
Taknx CTPYKTYp, £AK cynbgoHamign (WO2011/073269, WO2011/073273, WO2011/073277,
WO02010/130638, WO2010/023448), cnipocnonykn (WO2010/066840), nipasonu Ta imigasonm
(W02007/020286), niokcnaobensoTiazonu (Haffner et al., Bioorg. Med. Chem. Lett. 2010, 20, 6983 Ta
6989; W0O2005/11304) ta dhenanTpuaunnu (Pegoraro et al., Bioorg. Med. Chem. Lett. 2009, 19, 2299
Ta 2011, 21, 5647).

3 paHoro 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;
WO03/078416;  W02006/096911;  WO2008/040057; W02008/040058; W02009/043117;
W0O2009/149508) Ta noxigHy ncopaneHy 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;
WO2006/041800; US 7,772,408) ouiHioBanu WoA0 IXHLOrO NnoTeHuiany sk iHribitopis Kv1.3.

Binbwe Toro, nesHi iHribitopu Kv1.3 6ynu onucaxi B rany3i naTonoriin cepueBo-CyaAUHHOT CUCTEMM,
30Kpema B ranysi 3axBOpIOBaHb, L0 BWUHUKAKOTb B pe3ynbTaTi rinepnnasii BHYTPiLUHbOT OBOMOHKU
CTiHkn aoptn (WO2010/040803), a TakoX LLOAO X 3aCTOCYBaHHA nig 4ac HenpoaereHepaTuBHUX
3axBOpIOBaHb, 30Kpema Ans HenponpoTekuii Ta cTumynauii pocty HelpoHie (WO2007/139771) i
3MEHLWIEHHA  HEWPOTOKCMYHOCTI, onocepeakoBaHoi  mikpornieto  (WO2012/170917).  Takox
NOBiAOMMIANOCH NPO BMNNUB iHriGiTopie Kv1.3 Ha perynsuito Baru, perynsuito piBHs XKMPOBOT TKAHWHMW B
OpraHi3ami Ta CnoXKMBaHHA ki Ta, BiANOBIAHO, NPO X 3aCTOCYBAHHS B NiKyBaHHI OXKMPiHHA, AiabeTy Ta
iHcyniHopesucTteHTHocTi (WO2002/100248). binblie Toro, 6yno onucaHo KombGiHOBaHe NiKyBaHHA 3a
ponomoroto iHribitopa Kv1.3 3 nentuaom, Wo saBnse cobow nepeaiMniaHTauinHumn dakrop, ans
NiKyBaHHA BHYTPILUHLOKITITUHHOIO MOLUKOAXKEHHS, CNPWMMHEHOrO, Hanpuknaz, xsopoboto Jlanma,
CEpUEBO-CYAMHHUM  3aXBOPIOBAHHAM, BMPAa3KOW  LWIMyHKA Ta  ABaHaJuATUNAanoi  KULUKWU,
atepockneposom abo Tybepkynboszom (WO2012/119072). Y WO2013/052507 onucaHo
uinecnpaMoBaHui BNNMB Ha kaHan Kv1.3 ana nikyBaHHA OXMPIHHA Ta MNOB'A3aHUX 3 OXMPIHHAM
NOPYLUEHD.

CuHTEe3M neBHUX noxiaHux 5-gpeHindypo[3,2-glkyMmapuny (To61o 4-hbeHinncopaneHy), WO ONMcaHi
B nNiTepartypi, 3assuyanm nepeabadvaroTb uuknisauito MexmaHa Ta peakuito Makneoga. [us.,
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. KOHKpeTHUI WNSaxX ANA 3MiHW
nopsaaKy aHestoBaHHA NaKTOHHOIO Kinbus Ta dyypaHy onucaHuin B Kawase et al., Bull. Chem. Soc.
Jpn. 1978, 51, 1907-1908; Zhang et al., Eur. J. Med. Chem. 2010, 45, 5258. LLInsix CUHTE3Yy NEeBHUX
noxigHux dypol[3,2-g]xiHoniH-7(8H)-oHy, TieHo[3,2-glkymapuHy, 6H-xpomeHo[6,7-d]okcason-6-oHy
(To6TO OKCa3onoKyMapuHy) Ta 8-azancopaneHy onucaHui 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 CNONYKWU MICTATb NMLLE METUNbHI 3aMIiCHUKMN.

Bynu onucaHi NeBHi KOHKPETHI ncopaneHu Ta, 30Kpema, KCaHTOTOKCWUH, WoAo0 X MOTEHUIMHOT
cdoTobionoriyHOT akTMBHOCTI Ta LWOAO TX 3acTtocyBaHHA B dhoToximiotepanii (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; Kérner, Arch. Pharm. Med. Chem.
2002, 5, 187). HaHi pocnigkeHHs Tako)X MpoBOAMNM AN NEBHUX nNoxiaHux 5-denindypol3,2-
glkymapuny (to6T0 4-peHinncopaneHy): 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 gocnigKysanu gaHuin
doTobionoriyHMiA  epekT AN KOHKPETHUX MiHIMHMX noxigHux ¢ypo[3,2-g]xiHONOHy, TieHo[3,2-
glkymapuny, 8-azancopaneHy Ta TieHo-[3,2-g]-8-asakymapuHy: 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 ToOro, nosigoMnAnocb, WO neBHi 5-deHindypo[3,2-glkymapuHu € NepcnekTUBHAMU B
nikyBaHHi abo nonepemkeHi 3axBOpIOBaHb, cnpuynMHeHnx abo onocepeakoBaHux Helicobacter pylori
(CN102091067, Zhang et al., Eur. J. Med. Chem. 2010, 45, 5258), B nikyBaHHi LykpoBoro giabety Ta
noro ycknagHeHb (CN101307056), B koHTponi kokuma (JP63057590), a takox sik iHriGitopie NFKB i
noro doyHKUin nig yac mykosicunao3sy (Piccagli et al., Bioorg. Med. Chem. 2010, 18, 8341).

Loao dypoxiHONOHIB Npo neBHy O6ionoriMHY akTUBHICTL MNOBIAOMIIANOCL nuwe Aana 4-
mMeTundeHsodypo[3,2-g]xiHoniH-2(1H)-oHy: Ak iHribiTopa FKBP52-nocnneHol akTUBHOCTI CTEpOigHOro
peuentopa (WO2011/034834), ak iHribitopa 6inka ABCG2 ana cnocoby noninweHHa o6pobku
NyXMMHHUX KNiTUH 3a 4ONOMOro0 XiMioTepaneBTUYHOro 3acoby (WO2009/061770) Ta ana ctuMynsauii
abo iHribyBaHHA 3B'A3yBaHHA Ta TPAHCNOPTY Ninigis, onocepeakosaHux SR-BI, Ta nepecnpsimyBaHHs
nornMHaHHA Ta metaboniamy ninigie Ta xonectepuny knitnHammn (W02004/032716).

Woao nikyBaHHA 3ananbHUX 3axBOPIOBAHb, 3YMOBIIEHMX MOBTOPHO aKTMBOBYBAHWMMW TEew-
KniTMHamu, 0CoBNMBO ayTOIMyHHUX 3aXBOPIOBAHb, B 3aCTOCOBYBAHMX Y AAHUI Yac CXeMax MiKkyBaHHS
BUKOPWUCTOBYIOTb  3arasnibHONPUIHATI  iMyHOoAenpecaHTu (Hanpuknag, MikodeHonaty ModeTtun,
uuknodocamia, UMKNOCNOPUH A, asaTionpuH Towo), WO NPU3BOAUTL B Pe3ynbTaTti 40 3aranbHoro
NPUrHiYeHHs1 niMdounTiB, 36iNbLUYIOYM TAKUM YUHOM PU3UK BUHUKHEHHSI OMOPTYHICTUYHMX iHCDEKLIIR.
Kpim TOro, tpMBane nikyBaHHs1 4acTO NpuU3BOAMTL A0 NOGIMHUX epeKTiB, 3HWKYIOUKM 3aranbHe
AoaepXaHHa nauieHToM TepaneBTUYHUX pekoMeHaauin (Hanpuknag, atpodia WKipu Ta nigBuLLEHNIA
PU3MK PO3BUTKY OCTEPONOPO3Y Yy BUNAAKY JiKyBaHHA [IIOKOKOPTUKOIAAMU, MiABULLEHUA PU3UK
PO3BUTKY paky LUKipy Ta pabaomionizy y BUNaaky nikyBaHHA TakponiMycom 3a AONOMOro MicLueBoro
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HaHECEHHs, HyaoTa Ta OnioBOTa y BMNAAKy MiKyBaHHA uuknodocdamigom Ta UUKNOCNOPUHOM A).
HewopaBHO cxBaneHi nikapcbki npenapaTu Ansg NikyBaHHA AaHWX 3axBOPIOBaHb BKMOYAOTh AeKinbka
GionorivHmx npenapartie  (Hanpuknaga, anedauent, HaTanisymab, apanimymad, ycrekiHymao,
6enimymad), WO AEMOHCTPYIOTb NOTEHLian HAsABHOCTI 3BMYaHOro npodinto nobivHuX Ain, BigoMMX
AN faHuX nikapcbkux 3acobiB, Takmx Ak ceHcubinisauisi, aHadinakTUYHMI LLIOK, PE3UCTEHTHICTb, Ta
3HOBY-TaKMW 4acTo AEMOHCTPYIOTb NiABULLUEHWI PUUK BUHUKHEHHA ONOPTYHICTUYHUX iHCDEKLLIN.

Omxke, icHye noTtpeba y HOBUX HU3bKOMOMEKYNSPHUX NIKAPCbKMX npenaparax, ki NopiBHAHO 3
BKa3aHUMU BULLE TepaneBTUYHMMMK 3acobamu, 30kpema, € Binbll CENEKTUBHUMU LLOAO KOHKPETHUX
cybnonynauin KnitTuH iMyHHOT CUCTEMM i, 30Kpema, no3bdaBneHi BkazaHux Bue Heba)kaHux edekTis,
30KpeMa B Tepanii BkazaHux BULLE MEANYHUX CTaHiIB.

LoknagHuii onuc BuHaxoay

Y xoai gaHoi poboTn Byno BCTAHOBMEHO, WO AAHWUI HU3LKOMONEKYNAPHUIA NiKapCbKUi npenapar
Moxke OyTu npeacTtaBneHun iHriditopammn Kv1.3, ski nOpiBHSHO 3 BKasaHMMK BULLE TepaneBTUYHUMM
3acobamu, 3okpemMa, € Binbll CENEKTUBHUMU LLOAO0 KNITUH 3 dpeHOTMNOM Ky, 3Ha sucokomy pisui - 3gkpema
[0 B-kniTMH nam'aTi 3 nNepeknoyYeHnM CUHTE30M i3oTuny ta/abo edekTopHux T-KniTUH naMm'siti 3
deHoTUNOM Ky1 . 3Ha Bucokomy piski j 3gkpema, no3baBneHi BkazaHux BULLIE HeBaxaHux edpekTiB, 30kpema
B Tepanii BkKazaHux BULLE MEAUYHUX CTaHIB.

BapiaHTu 34iMCHEHHA AaHOT0 BUHAX04y AOKNAaAHO ONUCaHi B HACTYNHUX MyHKTax.

1. Cnonyka 3aranbHoi popmynu (Il) abo i cinb abo conbBar,

5A/§A6
| A4
r/
2
AR

W,

YT AT 070

ae

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A3 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-R?;

A% i A5 i A® HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R' BuGpaHuii i3 rpynu, Lo cknagaeTbea 3 BogHo, (C1-Ca)ankiny, ranoreny, (C1-Ca)ankokemn 1a (Cq-
Cs)ranoreHarnkiny;

R? BUGpaHuit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, ranoreny ta (Cq1-Ca)ankiny;

R3 BubpaHuit i3 rpynu, Wo cknagaetbca 3 BogHo, (C1-Cs)ankiny, NR*RS®, (C+-Cs)ankin-NR*R® ta
uiaHo, ae R* Ta R5 Hesane)kHO BMOpaHi 3 rpynu, WO cknaaaetbes 3 BoaHIo, (Ca-Cs)uuknoankiny, (Cs-
Csyretepoumknoankiny ta (Ci-Cg)ankiny, abo R* ta R® pasom 3 atomMom asoTy, A0 SKOFO BOHMU
npueaHaHi, yTBOPKOKOTb 5-7-4YnNeHHe reTepounkniuHe Kinbue, ke HeoBOoB'I3KOBO MICTUTb Ha A404aTOK
[0 BKasaHoro BULLE atoMa asoTy A04aTKOBY reTepPOaTOMHY rpyny, BUOpaHy 3 rpynu, Wo ckrnagaeTses
3 O 1a NRS, e R® BuOGpaHuit i3 rpynu, WO CKNagaeTbCa 3 BOAHIO, METUNY, aUueTuny Ta opmMiny;

Y BuOpaHum i3 rpynu, wwo cknagaerbca 3 O 1a S;

R8 BubpaHui i3 rpynu, wo cknagaetbca 3 (Ci-Ca)ankiny, (Cs-Cs)umknoankiny Tta (Cs-
Cs)reTepouuknoankiny; i

R® BubpaHuMit i3 rpynu, Wo cknagaetbes 3 BoAHIO, (C1-Ca)ankiny Ta (Cq1-Ca)ankokeu;

3a YMOBM, LLIO BUKNIOYEHI HACTYNHI CNOSYKMK:

3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-oH, 2,3,9-TpumeTun-5-penin-7H-dypo[3,2-glxpomen-
7-0OH, 3,9-aumetun-5-deHin-7H-dpypo[3,2-gIxpoMeH-7-0H, 2,3-agumeTun-5-dpeHin-7H-dypo[3,2-
gIXpomeH-7-0H, 3-eTun-9-meTun-5-peHin-7H-dpypo[3,2-gJxpomeH-7-oH, 3-(TpeT-0yTum)-5-peHin-7H-
dypo[3,2-g]XpomeH-7-0H, 3-(TpeT-0yTumn)-9-meTun-5-penin-7H-dypo[3,2-g]xpoMeH-7-oH Ta 2-meTun-
8-(peHin-6H-xpomeHo[6,7-d]okcason-6-oH.

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

R' BuOpaHuit i3 rpynu, WO cknNagaeTbCa 3 BOAHIO, METUNY, XNOpy, ITOPY, METOKCU, €TOKCU Ta
TpudTOpMETUNY;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHO, O6poMy Ta METUNY;

R?® BubpaHuii i3 rpynu, WO CKNagaeTbecs 3 BOAHK, MeTUNy, MopdoniHiny, mopdoniHoMmeTuny, N-
MeTunamiHometTuny, N, N-aumetTnnamiHomeTuny Ta uiaHo;

R8 BUOpaHuMit i3 rpynu, WO CKnaaaeTbes 3 METURY, ETUMNY Ta UMKnonponiny; i

R® BUOpaHuMit i3 rpynu, WO CKNaaaeThCsl 3 BOAHIO, METUNY Ta METOKCH.

3. Cnonyka 3a n. 1 abo n. 2 abo ii cinb abo conbear, ae
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R2 BubpaHuii i3 rpynu, WO cKnNagaeTbca 3 BOAHO Ta meTuny; i R® Bubpanuii i3 rpynu, Lo
cKnagaeTbes 3 BOAHI0, MopdhoniHiny, mopdoniHomeTuny, N, N-gumetTnnamiHoMeTuny Ta uiaHo.

4. CoeanHeHne no nobomy u3 nn. 1-3 unu ero conb UNKU conbear, rae Y npeacraenser cobon S,
unu Y npeacraensieT coboin O, u ecnu Y npeacraBnseT coboit O, ToO N0 MEHbLLEH MEPE OaUH U3 AT,
A2 unu A3 npeacraensieT coboii N.

5. Cnonyka 3a 6yab-akuM i3 nn. 1-3 abo i cinb abo conbBaT, Ae A' aBnsie coboto C-R8; A? aense
coboto C-R3; A3 aBnsie coboro C-R?; i Y asnsae coboio O.

6. Cnonyka 3a 6yab-akum i3 nn. 1-5 abo i cinb abo conbBar, A€ 3a40BiNbHEHa LOHAWMEHLLIE
oaHa 3 HacTynHux ymoB: 1) R2 gense coboto ranoreH, 2) R3 BubpaHuii i3 rpynu, Wo cKragaeTbcsa 3
NR*R® Ta uiaHo, 3) A4, abo A®, abo Ab asnse coboto N.

7. Cnonyka 3a Oyab-akum i3 nn. 1-6 abo i cinb abo conbBaT, e oauH 3 A%, i A5, i A% aBnsie coboro
N, a iHwi BubpaHi 3 rpynu, wo cknagaetbca 3 N Ta C-R'.

8. Cnonyka 3a 6yab-akuM i3 nn. 1-7 abo ii cinb abo conbBat, ae R8 aense coboto metun; R° anae
coboto meTun; R BuGpaHuit i3 rpynu, WO CKNagaeTbCsl 3 BOAHIO Ta METOKcu; R2 Bubpanuii i3 rpynu,
Lo cKNajaeTbcs 3 BOAHIO Ta MeTuny; i R® BuGpaHui i3 rpynu, WO CKknaaaeTbesl 3 BOAHIO, METURY Ta
N-meTunamiHoMeTuny.

9. Cnonyka 3a n. 1, Aka BubpaHa 3 rpynu, WO CKNagaeTbes 3i CNonyk, nepenivyeHnx gk npuknaau
3a gaHuM BUMHaxogoMm y Tabnuui 1, abo i cinb abo conbeart.

10. dapmaueBTMUHA KOMMO3ULUiA, $SKa MICTUTbL cnonyky 3a Oyab-akum i3 nn. 1-9 Ta
dapmaleBTUYHO MPURHATHUIA HOCIR abo po3pimKyBay.

11. Cnonyka 3a 6yab-akum i3 nn. 1-9 ans 3acToCyBaHHS B NikyBaHHi 3axXBOPOBaHb abo MeaANYHUX
CTaHiB.

12. 3acrocyBaHHA crnonyku 3a Oyab-AkuM i3 nn. 1-9 Ana BUrOTOBMNEHHS dhapMaueBTUYHOT
KOMMO3MLii ANSA NikyBaHHS 3aXBOPOBaHb a0 MeAUYHUX CTaHIB.

13. Cnonyka 3a n. 10 abo 3acTtocyBaHHa 3a n. 11, Ae BKazaHe 3axBOPIOBAHHA ab0 MEAUYHUIA CTaH
sBNse cOOO0l0 3axBOpPOBaHHA abo MeAWYHMI CTaH, 3a SAKOro iHribyBaHHa noTeHUian-3anexHoro
kaniesoro kaHany Kv1.3 € cnpuatnueum.

14. Cnonyka abo 3actocyBaHHs 3a n. 13, Ae BkasaHe 3axBOPIOBAHHS abo MeauYHUI cTaH BUDpaHi
3 rpynu, WO CKMNajaeTbcda 3 ncopiady, NCopiaTUYHOIO apTpuTy, ayTOiIMyHHOrO TUPEOIanTy, XBOpoOu
XawmmMoto, xBopobu [penBca, peBMATOIAHOrO apTpuTy, BiTUNiro, xsopodbu KpoHa, BUPa3KOBOrO
KOMiTy, 3ananbHOro 3axBOPIOBAHHA KULLEYHWUKY, aHKISIO3MBHOIO CMOHAMMOApTpUTy (XBOpOOGM
BexTtepesa), napoaoHTo3y, giabeTy | Tuny, po3CiSHOrO CKNeposy, CUCTEMHOIO YEpPBOHOrO BOBYaKa,
rMOMepynoHedpuTy,  CNPUYMMHEHOro  aHTuTinamM  go  GasanbHoi  memOpaHnm  knyboukis,
rnoMepynoHedputy, WO LWBUAKO MNPOrpecye, XPOHIYHOT HUPKOBOI HEAOCTATHOCTI Ha Mi3HiX cragidax,
XPOHIYHOTO 3axXBOPIOBAHHA HUPOK, HUPKOBOro ibposy, yBeiTy, NPOMDKHOrO yBEITY, acTMu,
nucTonoAibHOT nyxupyatku, MIO3MTY 3 BKMIOYEHHSIMU, OEPMAaTOMIO3WUTY, cKrnepoaepmii, xsopobu
BbexyeTa, atonivHOro gepMartuTy, anepriyHoro Ta KOHTaKTHOro AepMartuTy BHAcMigOK NoApasHEeHHS,
YEpPBOHOMO MSIOCKOro nuwato, cuHapomy LerpeHa, peakuii "TpaHcnnaHTaT NnpoTu xassiHa", peakuii
"xasgiH NpoTW TpaHcnnaHTaTa", BiATOPrHEHHA TpaHcnnaHTaTa, TePMiHanbHOI CTaAil 3axBOPKOBAaHHSA
HUPOK, BIATOPrHEHHSA BACKyNApU30BaHOr0 KOMMO3UTHOrO anoTpaHcnnaHTarta, BOrHULWEBOT anoneuir,
3ananbHOro0 3axBOPKOBAHHSA, LLIO CYNPOBOMKYETLCA Pe30opOLUiEo KiCTKM, BACKYNiTy, acouinoBaHoro 3
AHTUHENTPOMINbHUMK  UMTONMA3MaTUYHUMKU  ayTOaHTUTINAMK, OCTE0apTPUTy, 3axBOPIOBAHb,
acouinoBaHux i3 rinepnnasieto iHTUMK, paky MONOYHOT 3aN03K, NENKO3Y, XPOHIMHOIO NiMounTapHOro
Nenkosy, aAaeHOKapuuHOMM nereHi  noguHu, T-KNITUHHOT  niMcpoMKM  LIKIpK, OCTEOCapKOMU,
HerpobnacTomu, paky S€vHMKa Ta MEeNaHoMK, HeMpo3ananbHUX NopyLleHb, HerWpoaereHepadii, HIV-
1-acouiioBaHMX HenpokorHitueHux posnagie (HAND), iHAykoBaHOro MIKpOrnielo OKCUAATUBHOIO
cTpecy npu xBopobi AnbuUrenmepa, OXWPIHHA Ta iHCYMIHOPE3UCTEHTHOCTI, pecTeHo3y/rinepnnasii
HEOIHTUMK, aTepoCKNepo3y (apTEPIOCKNEPOTUHMHOIO 3axXBOpPHOBaHHA cyauH abo ASVD), rocrporo
KOPOHAPHOIO CUHAPOMY, FOCTPOrO iLLEMIYHOIO IHCYNbTY, rinepTeHsii.

15. Cnoci® oaepxxaHHsi cnonyku 3a n. 1, ae A' siBnsie coboto C-R8, i A2 BubpaHuit i3 rpynu, LLO

cknagaetbca 3 CH T1a N; i npu uUbOMYy BKasaHui cnocid XxapakTepusyeTbCs HAaCTYMHUM
NEPETBOPEHHAM:
5A/§A6 5A/§A6
] ]
| A '
R8
2 2
Br* N R > , R
w. . A
YT SAY 070 YT A0 0
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ae A3 A4 A5 A8 R2 R8T1aY BU3HAUYEHi BULLE;

RE o WA

W BMGpaHuii i3 rpynu, LLIO CKNagaeTbes 3 ,.r‘ Ta -": , Ae R® BU3HauyeHwuii BULLle, i

W2 BubpaHnuii i3 rpynu, wo cknagaerbcda 3 CH2, CH-CHs, C(CHas)2, CH-CH2-CHs, C(CHs)-CH2-CHs,
CH-CH(CHa)-CHs Ta CH-CH2-CH2-CHs, i npu ubomMy BkaszaHuin cnocib gogatkoBo nepeabadae cragiio
BHYTPILULHbOMOMNEKYSAPHOrO ankinyBaHHs, ONOCEPeAKOBaHOIO MEPEXiAHUM METarioM, Yy MOMNOXEHHI,
No3Ha4YeHOMY 3ipOYKOIO y BKasaHin suwe dopmyni ll';

abo W gaensie coboio BoAeHb, i BKaszaHuMm cnoci® aoaatkoBo nepeabadae onocepeakoBaHe
nepexigHMM MeTanoM auunoBaHHA B MONOXEHHI, MO3HAYEHOMY 3ipOYKOKO Y BKa3aHin suwe dopmyni
II', i3 3acTOCYBaHHAM

WO
Sn Rc3

ae W2 BusHauveHur Buwe, i Re aBnge coborw (Ci-Caankin, 3 HACTYNHOW UuMKNisauie i3
3aCTOCYBaHHAM TigpOKCUIaMiHy.

HoaaTkoBi BapiaHTW 34iIMCHEHHA AAHOTO0 BUHAX0AyY AOKNa4HO ONUCaHi B HACTYMHUX NYHKTaX.

B1. Cnonyka 3aransHoi choopmynu (Il) abo ii cinb a6o conbear, ae

A" BuGpaHuit i3 rpynu, wo cknagaetscst 3 N 1a C-R8;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R3;

A3 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-R?;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R' BuOpaHuin i3 rpynu, WO CKNagaeTbCa 3 BOAHIO, METUNY, XNopy, dTOPY, METOKCU, ETOKCU Ta
TpudTOpMETUNY;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHO, O6poMy Ta METUNY;

R?® BubpaHuii i3 rpynu, WO CKNagaeTbecs 3 BOAHK, MeTUNy, MopdoniHiny, mopdoniHoMmeTuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

Y Bubpanuii i3 rpynu, Wo cknagaetbcsa 3 O 1a S;

R8 BUGpaHuMit i3 rpynu, WO CKNaaaeTbes 3 METUIY, ETUMNY Ta UUKNonponiny;

R® BUOpaHuMiA i3 rpynu, WO CKNaaaeThCsl 3 BOAHIO, METUNY Ta METOKCH;

3a YMOBM, LLO BUKNIOYEHI HACTYMHI CNONYKMK:

3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-oH, 2,3,9-TpumeTun-5-penin-7H-dypo[3,2-glxpomen-
7-0OH, 3,9-aumetun-5-deHin-7H-dpypo[3,2-gIxpoMeH-7-0H, 2,3-agumeTun-5-dpeHin-7H-dypo[3,2-
glxpomeH-7-0H, 3-eTun-9-metun-5-deHin-7H-ypo[3,2-glxpomeH-7-oH Ta 2-meTun-8-peHin-6H-
XpomeHo[6,7-d]okcaszon-6-oH.

B2. Cnonyka 3aransHoi choopmynu (Il) abo ii cinb abo conbear, ae

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R?;

A% i AS, i A8 HeszanexxHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N ta C-R';

R' BubpaHuin i3 rpynu, WO cKNagaeTbcs 3 BOAHIO, MeTuny, xnopy, bTopy, METOKCU, €TOKCU Ta
TpudTOpMETUNY;

R?2 BUGpaHuMit i3 rpynu, WO CKNaaaeTbecs 3 BOAHIO Ta METUNY;

R?® BubpaHuii i3 rpynu, WO CKNagaeTbcs 3 BOAHK, MeTUNy, MopdoniHiny, mopdoniHometuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

Y BuOpaHum i3 rpynu, wwo cknagaerbca 3 O 1a S;

R8 BubpaHuii i3 rpynu, Wo cknagaeTbCcsa 3 METUNY, ETUNY Ta LUKNonponiny;

R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY TA METOKCH,

3a YMOBM, LLO BUKINOYEHI HACTYNHI CNOMYKMK:

3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-oH, 2,3,9-TpumeTun-5-penin-7H-dypo[3,2-glxpomen-
7-0OH, 3,9-aumetun-5-deHin-7H-dpypo[3,2-gIxpoMeH-7-0H, 2,3-agumeTun-5-dpeHin-7H-dypo[3,2-
glxpomeH-7-0H, 3-eTun-9-metun-5-deHin-7H-ypo[3,2-glxpomeH-7-oH Ta 2-meTun-8-peHin-6H-
XpomeHo[6,7-d]okcaszon-6-oH.

B3. Cnonyka 3aransHoi choopmynu (Il) abo ii cinb abo conbear, ae

A' aBnge coboro C-R8; A2 aense coboto C-R3; A% aenge coboto C-R?; Y asnse coboio O;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetoscs 3 N ta C-RT;

R' BuGpaHuii i3 rpynu, Lo cknagaeTbea 3 BogHo, (C1-Ca)ankiny, ranoreny, (C1-Ca)ankokemn 1a (Cq-
Cs)ranoreHarnkiny;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHIO, ranoreHy ta (C-Cz)ankiny;
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R? BuGpanuit i3 rpynu, Wwo cknagaetsca 3 BogHw, (Cq1-Ca)ankiny, NR*R®, (C1-Cs)ankin-NR*R5 Ta
LiaHo;

ne R* ta RS HesanexHo BuMGpaHi 3 rpynu, WO cknagaeTbest 3 BoAHIO, (Ca-Cs)uuknoankiny, (Cs-
Csyretepoumknoankiny, (Ci-Cs)ankiny, abo R* Tta R® pasom 3 atomMoMm asoTy, A0 SKOrO BOHMU
npueaHaHi, yTBOPKOKOTb 5-7-4YnNeHHe reTepoUnKNivHe Kinbue, ke HeoBOB'sI3KOBO MICTUTb Ha A404aTOK
[0 BKasaHoro BULLE atoMa asoTy A04aTKOBY reTepPOaTOMHY rpyny, BUOpaHy 3 rpynu, Wo ckrnagaeTses
3 O 1a NR8, ne R® BuGpaHuii i3 rpynu, WO CKNagaeTbes 3 BOAHIO, METUNY, aleTuny Ta dopminy;

R& BubpaHun i3 rpynu, wo cknagaetbcsd 3 (Ci-Caankiny, (Cs-Csyumknoankiny Tta (Cs-
Cs)reTepoumknoarnkiny;

R® BubpaHuii i3 rpynu, wo cknagaerbca 3 BogHo, (C1-Cs)ankiny ta (C1-Cs)ankokeu;

3a YMOBM, LLO BUKNIOYEHI HACTYMHI CNONYKMK:

3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-oH, 2,3,9-TpumeTun-5-penin-7H-dypo[3,2-glxpomen-
7-0OH, 3,9-aumetun-5-deHin-7H-dpypo[3,2-gIxpoMeH-7-0H, 2,3-agumeTun-5-dpeHin-7H-dypo[3,2-
gIXpomeH-7-0H, 3-eTun-9-meTun-5-peHin-7H-dpypo[3,2-gJxpomeH-7-oH, 3-(TpeT-0yTum)-5-peHin-7H-
dypo[3,2-g]xpomeH-7-0H Ta 3-(TpeT-0yTnn)-9-meTnn-5-denin-7H-dpypo[3,2-g]XpOMeH-7-0H.

B4. Cnonyka 3aransHoi choopmynu (Il) abo ii cinb abo conbear, ae

A' aBnge coboro C-R8; A2 aense coboto C-R3; A% aenge coboto C-R?; Y asnse coboio O;

A% i AS, i A8 HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbest 3 N 1a C-RT;

R' BubpaHun i3 rpynu, WO CKNagaeTbcs 3 BOAHIO, METUNy, xnopy, bTopy, METOKCU, €TOKCU Ta
TpudTOpMETUNY;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHO, O6poMy Ta METUNY;

R?® BubpaHuii i3 rpynu, WO CKNagaeTbecs 3 BOAHK, MeTUNy, MopdoniHiny, mopdoniHoMmeTuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

R8 BubpaHuii i3 rpynu, Wo cknagaeTbCcsa 3 METUNY, ETUNY Ta LUKNonponiny;

R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY TA METOKCH,

3a YMOBM, LLO BUKNIOYEHI HACTYMHI CNONYKMK:

3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-oH, 2,3,9-TpumeTun-5-penin-7H-dypo[3,2-glxpomen-
7-0OH, 3,9-aumetun-5-deHin-7H-dpypo[3,2-gIxpoMeH-7-0H, 2,3-agumeTun-5-dpeHin-7H-dypo[3,2-
glxpomeH-7-0H Ta 3-eTun-9-meTun-5-peHin-7H-ypo[3,2-g]xpomeH-7-0oH.

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

A' aBnge coboro C-R8; A2 aense coboto C-R3; A% aenge coboto C-R?; Y asnse coboio O;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R' BubGpaHuin i3 rpynu, WO cknNagaeTbCa 3 BOAHIO, METUMY, XIopy, TOPY, METOKCU, €TOKCK Ta
TpugpTopmeTUny,

R2 BubpaHuii i3 rpynu, Wo ckNnagaeTbCcs 3 BOAHIO Ta METUNY;

R® BuGpaHuni i3 rpynu, LIO CKNagaeTbCA 3 BOAHIO, MopdoniHiny, mopcdoniHomeTuny, N, N-
auMeTunamMiHOMETMNY Ta uiaHo;

R8 BUGpaHuMit i3 rpynu, WO CKNaaaeTbes 3 METUIY, ETUMNY Ta UUKNonponiny;

R® BuGpaHuMit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, METUNY Ta METOKCH;

3a YMOBM, LLO BUKNIOYEHI HACTYMHI CNONYKMK:

3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-oH,  3,9-aumeTun-5-cpeHin-7H-dypo[3,2-g]xpomeH-7-
OH Ta 3-eTun-9-meTun-5-deHin-7H-dypo[3,2-g]xpoMeH-7-0H.

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

5-(2-meTokcudeHin)-3,9-aumeTun-7H-dypo[3,2-g]XpomeH-7-0Hy,

5-(3-meTokcudeHin)-3,9-aumeTun-7H-dypo[3,2-g]XpomeH-7-0Hy,

5-(2-xnopdeHin)-3,9-aumeTun-7H-dypo[3,2-g]xpomeH-7-oHy,

3,9-aumetTun-5-(3-(tpucptopmetun)erin)-7H-dypo[3,2-gIxpoMeH-7-0Hy,
(2-dbTopdreHin)-3,6,9-TpumeTnn-7H-ypo[3,2-g]XpoMeH-7-0Hy,
(3-meTokcudpenin)-3,6,9-TpumeTun-7H-dypo[3,2-gIxpoMeH-7-0Hy,
(2-meTokcudpenin)-3,6,9-TpumeTun-7H-dypo[3,2-gIxpoMeH-7-0Hy,

(2-dbTopdeHin)-3,9-aumeTun-7H-dypo[3,2-g]XxpoMeH-7-0Hy,

3,6,9-TpumMeTun-5-perin-7H-cypo[3,2-g]xpomeH-7-oHy,
5-(2-eTokcudreHin)-3,6,9-Tpumetun-7H-cypo[3,2-g]xpomeH-7-0Hy,
5-(2-xnopdeHin)-3,6,9-TpumeTun-7H-dypo[3,2-gIXpoMeH-7-0Hy,
3,9-aumetun-2-mopdroniHo-5-erin-7H-dypo[3,2-g]XpoMeH-7-0Hy,
3,9-anmMeTun-7-okco-5-penin-7H-ypo[3,2-g]xpomeH-2-kapOoHiTpuny,
3,9-aumetun-2-(mopdoniHomeTun)-5-eHin-7H-ypo[3,2-g]xpomeH-7-0Hy,
2-((aumeTunamiHo)MeTumn)-3,9-auMeTun-5-perin-7H-dypo[3,2-gJxpomeH-7-oHy,
3-eTun-6,9-aumeTun-5-deHin-7H-pypo[3,2-gIxpomeH-7-0Hy,
3-metun-5-(o-Tonin)-7H-dypo[3,2-g]XpoMeH-7-0Hy,

5-
5-
5-
5-
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3-meTun-5-(m-tonin)-7H-dypo[3,2-g]XpoMeH-7-0Hy,

5-(2-meTokcudperin)-3-meTun-7H-dypo[3,2-g]xpomMeH-7-0Hy,

5-(3-meTokcudpeHin)-3-meTun-7H-dypo[3,2-g]xpomMeH-7-0Hy,

5-(2-xnopdeHin)-3-metun-7H-cypo[3,2-g]xpomeH-7-oHy,

5-(3-xnopdeHin)-3-metun-7H-cypo[3,2-g]xpomeH-7-oHy,

9-meTokeu-3-meTun-5-peHin-7H-ypo[3,2-g]xpomeH-7-oHy,

3-uyuknonponin-9-metTun-5-deHin-7H-dypo[3,2-glxpomMeH-7-0Hy,

3-yuknonpoenin-6,9-aumeTun-5-deHin-7H-dypo[3,2-glxpomeH-7-0oHy,

3,9-aumetTun-5-(nipuaunH-3-in)-7H-dypo[3,2-g]xpomeH-7-oHy,

3,9-anmMeTun-7-okco-5-penin-7H-ypo[3,2-g]xpomeH-2-kapOoHiTpuny,

2-((aumeTunamiHo)MeTumn)-3,6,9-TpumeTnn-5-dpeHin-7H-dypo[3,2-g]xpomeH-7-oHy,

3,6,9-TpuMeTun-5-(nipnaunH-3-in)-7H-dpypo[3,2-gIxpoMeH-7-0Hy,

3,9-aumetTun-5-(nipuaunH-2-in)-7H-dypo[3,2-g]xpomeH-7-oHy,

3,9-aumeTun-5-(o-tonin)-7H-dypo[3,2-gIxpoMeH-7-0Hy,

5-(2-meTokeunipnanH-3-in)-3,6,9-TpumeTun-7H-ypo[3,2-g]xpoMeH-7-0Hy Ta

5-(4-meTokeunipnanH-3-in)-3,6,9-TpumeTun-7H-dypo[3,2-g]xpoMeH-7-0Hy,

abo ii cinb abo conbaart.

B7. Cnonyka 3aransHoi popmynu (Il) abo ii cinb abo conbear, ae

A' aBnge coboro C-R8; A2 aense coboto C-R3; A% aenge coboto C-R?; Y asnse coboio O;

A% i AS, i A8 HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbest 3 N 1a C-RT;

R' BuGpaHuii i3 rpynu, Lo cknagaeTbea 3 BogHo, (C1-Ca)ankiny, ranoreny, (C1-Ca)ankokemn 1a (Cq-
Cs)ranoreHarnkiny;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHIO, ranoreHy ta (C-Cz)ankiny;

R? BuGpanuit i3 rpynu, Wwo cknagaetsca 3 BogHw, (Cq1-Ca)ankiny, NR*R®, (C1-Cs)ankin-NR*R5 Ta
LiaHo;

ne R* ta RS HesanexHo BuGpaHi 3 rpynu, WO cknagaeTbcst 3 BoaHio, (Ca-Cs)uuknoankiny, (Cs-
Csyretepoumknoankiny ta (Ci-Cg)ankiny, abo R* ta R® pasom 3 atomMom asoTy, 4O SKOFO BOHMU
npueaHaHi, yTBOPKOKOTb 5-7-4YnNeHHe reTepounkniuHe Kinbue, ke HeoBOoB'I3KOBO MICTUTb Ha A404aTOK
[0 BKasaHoro BULLE aToMa a3oTy A0AAaTKOBY reTepoaTtoMHy rpyny, BUGpaHy 3 rpynu, Wo CKNagaeTbes
3 O 1a NR8, ne R® BuGpaHuii i3 rpynu, WO CKNagaeTbes 3 BOAHIO, METUNY, aleTuny Ta dopminy;

R& BubpaHun i3 rpynu, wo cknagaetbcs 3 (Ci-Caankiny, (Cs-Csyumknoankiny ta (Cs-
Cs)reTepoumknoarnkiny;

R® BubpaHuii i3 rpynu, wo cknagaetbcsa 3 BoAHW, (C1-Cs)ankiny Ta (C1-Cs)ankokeu;

3a YMOBM, WO 3a40BiNbHEHA WOHANMEHLUE OHA 3 HACTYMHUX YMOB:

1) R? aensie coboto ranoreH, abo

2) R® Bubpanun i3 rpynu, wo cknagaetbcsa 3 NR4R® Ta wiaHo,

3) A4, abo A5, abo A® asnse coboio N.

B8. Cnonyka 3aransHoi chopmynu (Il) abo ii cinb abo conbear, ae

A' aBnge coboro C-R8; A2 aense coboto C-R3; A% aenge coboto C-R?; Y asnse coboio O;

A% i AS, i A8 HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbest 3 N 1a C-RT;

R' BubpaHui i3 rpynu, WO CKNagaeTbCcs 3 BOAHIO, METUMY, Xnopy, ddTOpPY, METOKCK, ETOKCU Ta
TpudTOpMETUNY;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHO, O6poMy Ta METUNY;

R?® BubpaHuii i3 rpynu, WO CKNagaeTbecs 3 BOAHK, MeTUNy, MopdoniHiny, mopdoniHoMmeTuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

R8 BubpaHuii i3 rpynu, Wo cknagaeTbCcsa 3 METUNY, ETUNY Ta LUKNonponiny;

R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY TA METOKCH,

3a YMOBM, WO 3a40BiNbHEHA WOHANMEHLUE OHA 3 HACTYMHUX YMOB:

1) R? aBnse coboto Gpom,

2) R® BuGpaHuii i3 rpynu, Wo cknagaerbca 3 MopdoniHiny Ta uiaHo,

3) A%, abo A®, abo A® aense coboto N.

B9. Cnonyka 3aransHoi choopmynu (Il) abo ii cinb abo conbear, ae

A' aBnge coboro C-R8; A2 aense coboto C-R3; A% aenge coboto C-R?; Y asnse coboio O;

A% i AS, i A8 HeszanexxHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N ta C-R';

R' BubGpaHuin i3 rpynu, WO cknNagaeTbCa 3 BOAHIO, METUMY, XIopy, TOPY, METOKCU, €TOKCK Ta
TpudTOpMETUNY;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbCcsa 3 BOAHKO, METUIY;

R® BuGpaHunl i3 rpynu, LIO CKNagaeTbCA 3 BOAHIO, MopdoniHiny, mopcdoniHomeTuny, N, N-
auMeTunamMiHOMETMNY Ta uiaHo;

R8 BubpaHuii i3 rpynu, Wo cknagaeTbCcsa 3 METUNY, ETUNY Ta LUKNonponiny;
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R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY TA METOKCH,

3a YMOBM, WO 3a40BiNbHEHA WOHANMEHLUE OHA 3 HACTYMHUX YMOB:

1) R® BuGpaHwuii i3 rpynu, Wo cknagaetbcst 3 MopdoniHiny Ta uiaHo;

2) A%, abo A®, abo A® aense coboto N.

B10. Cnonyka 3aranbHoi chopmynu (Il) abo i cinb abo conbsar, ae

A' aBnge coboro C-CHs; A2 aensie coboto C-R3; A3 agnisie coboto C-CHs; Y aBnse coboto O;

A% i A5, i A% HezanexHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N 1a C-H;

R?2 BUGpaHuMit i3 rpynu, WO CKNaaaeTbecs 3 BOAHIO Ta METUNY;

R? BubpaHuii i3 rpynu, Wo cknagaeTbcs 3 BOAHO, MOPAOMiHINy Ta LiaHo;

3a YMOBM, WO 3a40BiNbHEHA WOHANMEHLUE OHA 3 HACTYMHUX YMOB:

1) R® BuGpaHui i3 rpynu, Wo cknagaetscs 3 MopdoniHiny Ta uiaHo;

2) A4, abo A5, abo A® asnsie coboio N.

B11. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeTbes 3:

3,9-aumetun-2-mopdroniHo-5-erin-7H-dypo[3,2-g]XpoMeH-7-0Hy,

3,9-anmMeTun-7-okco-5-penin-7H-ypo[3,2-g]xpomeH-2-kapOoHiTpuny,

3,9-aumetTun-5-(nipuaunH-3-in)-7H-dypo[3,2-g]xpomeH-7-oHy,

3,9-anmMeTun-7-okco-5-penin-7H-ypo[3,2-g]xpomeH-2-kapOoHiTpuny,

3,6,9-TpuMeTun-5-(nipnaunH-3-in)-7H-dpypo[3,2-gIxpoMeH-7-0Hy,

3,9-aumetTun-5-(nipuaunH-2-in)-7H-dypo[3,2-g]xpomeH-7-oHy,

5-(2-meTokeunipnanH-3-in)-3,6,9-TpumeTun-7H-ypo[3,2-g]xpoMeH-7-0Hy Ta

5-(4-meTokeunipnanH-3-in)-3,6,9-TpumeTun-7H-dypo[3,2-g]xpoMeH-7-0Hy,

abo ii cinb abo conbaart.

B12. Cnonyka 3aranbHoi chopmynu (1) abo 1i cinb abo conbsar, ae

A' aBnsie coboto C-R8; Az asnsae coboto C-R3; A3 aBnsae coboto C-R®; Y asnse coboto O;

oauH 3 A%, i A5, i A8 aBnge coboto N, a iHWwi He3anexxHo BMOpaHi 3 rpynu, Wo cknagaetbca 3 N Ta
C-R";

R BubpaHuii i3 rpynu, Wo cknagaeTtbes 3 BogHIo, (C1-Cs)ankiny, ranoreny, (C1-Cs)ankokeu ta (C+-
Cs)ranoreHarnkiny;

R? BubpaHuit i3 rpynu, WO cknagaeTbes 3 BOAHIO, ranoreny Ta (Cq1-Ca)ankiny;

R3 BubpaHuit i3 rpynu, Wo cknagaetbes 3 BoaH, (C1-Cs)ankiny, NR*RS®, (C+-Cs)ankin-NR*R® ta
LiaHo;

ae R* Ta R® HesanexxHo BMOpaHi 3 rpynu, WO cknagaetbesl 3 BogHto, (Cs-Cs)umknoankiny, (Cs-
Cs)retepouunknoankiny ta (Cq-Cs)ankiny, abo R* Tta R® pasom 3 atomMOM a3oTy, A0 SIKOrO BOHU
npueaHaHi, yTBOPKOKOTb 5-7-4YnNeHHe reTepounkniuHe Kinbue, ke HeoBOoB'I3KOBO MICTUTb Ha A404aTOK
[0 BKasaHoro BULLE atoMa asoTy A04aTKOBY reTepPOaTOMHY rpyny, BUOpaHy 3 rpynu, Wo ckrnagaeTses
3 O 1a NRS, ge R® BuGpaHun i3 rpynu, WO CKNagaeTbCs 3 BOAHIO, METUNY, aueTuny Ta dopminy;

R8 BubpaHui i3 rpynu, wo cknagaetbca 3 (Ci-Ca)ankiny, (Cs-Cs)umknoankiny Tta (Cs-
Cs)reTepoumknoarnkiny;

R® BubpaHuit i3 rpynu, Wo cknagaetTbes 3 BoAHIO, (C1-Ca)ankiny Ta (C1-Cs)ankokcu.

B13. Cnonyka 3aranbHoi cpopmynu (1) abo i cinb abo conbsar, ae

A' aBnge coboro C-R8; A2 aense coboto C-R3; A% aenge coboto C-R?; Y asnse coboio O;

oAuH 3 A%, i A%, i A% aBnsie coboto N, a iHWi He3anexHo BUOpaHi 3 rpynu, Wo cknagaetbes 3 N Ta
C-R";

R' BubGpaHuin i3 rpynu, WO cknNagaeTbCa 3 BOAHIO, METUMY, XIopy, TOPY, METOKCU, €TOKCK Ta
TpudTOpMETUNY;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHO, O6poMy Ta METUNY;

R?® BubpaHuii i3 rpynu, WO CKNagaeTbecs 3 BOAHK, MeTUNy, MopdoniHiny, mopdoniHoMmeTuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

R8 BUGpaHuMit i3 rpynu, WO CKNaaaeTbes 3 METUIY, ETUMNY Ta UUKNonponiny;

R® BUOpaHuMit i3 rpynu, WO CKNaaaeThCsl 3 BOAHIO, METUNY Ta METOKCH.

B14. Cnonyka 3aranbHoi chopmynu (1) abo i cinb abo conbsar, ae

A' aBnge coboro C-R8; A2 aense coboto C-R3; A% aenge coboto C-R?; Y asnse coboio O;

oAuH 3 A%, i A%, i A% aBnsie coboto N, a iHWi He3anexHo BUOpaHi 3 rpynu, Wo cknagaetbes 3 N Ta
C-R";

R' BubGpaHuin i3 rpynu, WO cknNagaeTbCa 3 BOAHIO, METUMY, XIopy, TOPY, METOKCU, €TOKCK Ta
TpudTOpMETUNY;

R2 BubpaHuii i3 rpynu, Wo ckNnagaeTbCcs 3 BOAHIO Ta METUNY;

R® BuGpaHuni i3 rpynu, LIO CKNagaeTbCA 3 BOAHIO, MopdoniHiny, mopcdoniHomeTuny, N, N-
auMeTunamMiHOMETMNY Ta uiaHo;

R8 BubpaHuii i3 rpynu, Wo cknagaeTbCcsa 3 METUNY, ETUNY Ta LUKNonponiny;

10



10

15

20

25

30

35

40

45

50

55

60

UA 121493 C2

R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY Ta METOKCH.

B15. Cnonyka 3aranbHoi coopmynu (1) abo i cinb abo conbsar, ae

A' aBnge coboro C-CHs; A2 aensie coboto C-H; A siBnsie coboto C-CHs; Y aBnse coboio O;

oAuH 3 A%, i A%, i A8 aBnsie coBoto N, a iHWi He3anexHo BMOpaHi 3 rpynu, Wo cknagaetbes 3 N Ta
C-H;

R?2 BUGpaHuMit i3 rpynu, Lo CKNaaaeTbecs 3 BOAHIO Ta METUNY.

B16. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeThes 3.

3,9-aumetTun-5-(nipuaunH-3-in)-7H-dypo[3,2-g]xpomeH-7-oHy,

3,6,9-TpuMeTun-5-(nipnaunH-3-in)-7H-dpypo[3,2-gIxpoMeH-7-0Hy,

3,9-aumetTun-5-(nipuaunH-2-in)-7H-dypo[3,2-g]xpomeH-7-oHy,

5-(2-meTokeunipnanH-3-in)-3,6,9-TpumeTun-7H-ypo[3,2-g]xpoMeH-7-0Hy Ta

5-(4-meTokeunipnanH-3-in)-3,6,9-TpumeTun-7H-dypo[3,2-g]xpoMeH-7-0Hy,

abo ii cinb abo conbaart.

B17. Cnonyka 3aranbHoi coopmynu (Il) abo ii cinb a6o conbear, ae

A" BuGpaHuit i3 rpynu, wo cknagaetbest 3 N 1a C-R8;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R3;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R?;

A% i AS, i A HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbest 3 N ta C-R';

R BubpaHuii i3 rpynu, Wo cknagaeTtbes 3 BogHIo, (C1-Cs)ankiny, ranoreny, (C1-Cs)ankokeu ta (C+-
Cs)ranoreHarnkiny;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHIO, ranoreHy ta (C-Cz)ankiny;

R? BuGpanuit i3 rpynu, Wwo cknagaetsca 3 BogHw, (Cq1-Ca)ankiny, NR*RS®, (C1-Ca)ankin-NR*R5 Ta
LiaHo;

ae R* Ta R® HesanexxHo BMOpaHi 3 rpynu, WO cknagaetbesl 3 BogHto, (Cs-Cs)umknoankiny, (Cs-
Cs)retepouumknoankiny, (Ci-Cs)ankiny, abo R* Tta R® pasom 3 aTtomMOM asoTy, A0 SKOr0 BOHM
npueaHaHi, yTBOPKOIKOTb 5-7-4YnNeHHe reTepoUnKniuHe Kinbue, ke HeoBOB'sI3KOBO MICTUTb Ha 404AaTOK
[0 BKasaHoro BULLE atoMa asoTy A04aTKOBY reTepPOaTOMHY rpyny, BUOpaHy 3 rpynu, Wo ckrnagaeTses
3 O 1a NR8, ne R® BuGpaHuii i3 rpynu, WO CKNagaeTbes 3 BOAHIO, METUNY, aleTuny Ta dopminy;

Y BubGpaHun i3 rpynu, wo cknagaetbcs 3 O Ta S, npu ubomy Akwo Y sense cobow O, TO
LoHaiMeHLe oaunH 3 A", A2 abo A® aBnsie coboto N;

R& BubpaHun i3 rpynu, wo cknagaetbcs 3 (Ci-Caankiny, (Cs-Csyumknoankiny ta (Cs-
Cs)reTepoumknoarnkiny;

R® BubpaHuii i3 rpynu, wo cknagaerbca 3 BogHo, (C1-Cs)ankiny ta (C1-Cs)ankokeu;

3a yMOBM, WO 2-MeTuUn-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-0H BUKINIOYEHUNA.

B18. Cnonyka 3aranbHoi chopmynu (1) abo i cinb abo conbsar, ae

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R?;

A% i AS, i A8 HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbest 3 N 1a C-RT;

R' BubpaHuin i3 rpynu, WO cKNagaeTbcs 3 BOAHIO, MeTuny, xnopy, bTopy, METOKCU, €TOKCU Ta
TpudTOpMETUNY;

R? BUOpaHuMit i3 rpynu, WO CKNaaaeThes 3 BOAHIO, BpoMy Ta METURY;

R?® BubpaHuii i3 rpynu, WO CKNagaeTbecs 3 BOAHK, MeTUNy, MopdoniHiny, mopdoniHoMmeTuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

Y BubGpaHun i3 rpynu, wo cknagaetbca 3 O Ta S, npu UboMy SKWO Y aBnde coboto O, TO
LwoHanMeHwe oamH 3 A', A2 abo A2 aenae coboto N;

R8 BubpaHuii i3 rpynu, Wo cknagaeTbCcsa 3 METUNY, ETUNY Ta LUKNonponiny;

R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY TA METOKCH,

3a yMOBM, WO 2-MeTuUn-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-0H BUKINIOYEHUNA.

B19. Cnonyka 3aranbHoi chopmynu (Il) abo ii cinb abo conbsar, ae

A" BuGpaHuit i3 rpynu, wo cknagaerbes 3 N ta C-CHs;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R3;

A2 BuGpaHuit i3 rpynu, wo cknagaerbes 3 N ta C-CHs;

A% i A5, i A% HeszanexxHo BMOpaHi 3 rpynu, Wwo cknagaetbes 3 N 1a C-H;

R2 BubpaHuii i3 rpynu, Wo ckNnagaeTbCcs 3 BOAHIO Ta METUNY;

R? BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHO, METUNY Ta N-mMeTunaMmiHoMeTuny;

Y BubGpaHun i3 rpynu, wo cknagaetbca 3 O Ta S, npu UboMy SKWO Y aBnde coboto O, TO
LwoHanMeHwe oamH 3 A', A2 abo A2 aenae coboto N;

3a yMOBM, WO 2-MeTuUn-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-0H BUKINIOYEHUNA.

B20. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeTbes 3:
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3-meTun-5-deHin-7H-dypo[2,3-blnipaHo[3,2-e]nipuanH-7-oHy,

3,6-aumetTun-5-deHin-7H-dypo([2,3-blnipaHo[3,2-e]nipuaunH-7-oHy,

3,6,9-TpuMeTun-5-perin-7H-xpomeHo[6,7-dlisokcaszon-7-oHy,

6,9-aumeTnn-4-deHin-2H-tieHo[3,2-g]xpoMeH-2-0Hy,

2.,4-numetun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oHy,

4-metun-2-((MeTunamiHo)meTun)-8-deHin-6H-xpomeHo[6,7-dJokcason-6-ony,

3,6,9-TpuMeTun-4-perin-2H-TieHo[3,2-g]xpoMeH-2-0Hy,

4-meTun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oHy,

2,4, 7-TpuMeTun-8-cperin-6H-xpomeHo[6,7-dJokcason-6-oHy Ta

3,9-aumeTun-5-deHin-7H-xpomeHo[6,7-dlizokcason-7-ony,

abo ii cinb abo conbaart.

B21. Cnonyka 3aranbHoi cpopmynu (Il) abo ii cinb abo conbsar, ge

Y aBnse coboto S;

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R3;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R?;

A% i AS, i A8 HezanexHo BMOpaHi 3 rpynu, wo cknagaetbest 3 N ta C-R';

R BubpaHuii i3 rpynu, Wo cknagaeTtbes 3 BogHIo, (C1-Cs)ankiny, ranoreny, (C1-Cs)ankokeu ta (C+-
Cs)ranoreHarnkiny;

R? BUGpaHuit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, ranoreny ta (Cq1-Ca)ankiny;

R? BuGpanuit i3 rpynu, Wwo cknagaetsca 3 BogHw, (Cq1-Ca)ankiny, NR*RS®, (C1-Cs)ankin-NR*R5 Ta
LiaHo;

ae R* Ta R® HesanexxHo BMOpaHi 3 rpynu, WO cknagaetbesl 3 BogHto, (Cs-Cs)umknoankiny, (Cs-
Cs)retepouumknoankiny, (Ci-Cs)ankiny, abo R* Tta R® pasom 3 aTtomMOM asoTy, A0 SKOr0 BOHM
npueaHaHi, yTBOPKOIKOTb 5-7-4YnNeHHe reTepoUnKniuHe Kinbue, ke HeoBOB'sI3KOBO MICTUTb Ha 404AaTOK
[0 BKasaHoro BULLE atoMa asoTy A04aTKOBY reTepPOaTOMHY rpyny, BUOpaHy 3 rpynu, Wo ckrnagaeTses
3 O ta NR®, ne R® BubpaHuii i3 rpynu, Lo CKnagaeTbCsl 3 BOAHIO, MeTUNY, aueTuny ta dopminy; R8
BuOpaHun i3 rpynu, wo cknagaetbca 3 (Ci-Coankiny, (Cs-Cs)umknoankiny Ta (Cs-
Cs)reTepoumknoarnkiny;

R® BubpaHuit i3 rpynu, Wo cknagaetTbes 3 BoAHIO, (C1-Ca)ankiny Ta (C1-Cs)ankokcu.

B22. Cnonyka 3aranbHoi chopmynu (1) abo i cinb abo conbsar, ae

Y aBnse coboto S;

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A3 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-R?;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R' BuOpaHui i3 rpynu, WO cKNagaeTbCa 3 BOAHIO, METUMY, XNopy, dTOpy, METOKCU, €TOKCU Ta
TpudTOpMETUNY;

R? BUOpaHuMii i3 rpynu, WO CKNaaaeThes 3 BOAHIO, Gpomy Ta METURY;

R® BuGpaHuWi i3 rpynu, WO CKNagaeTbCsl 3 BOAHIO, MeTUNY, MopdoniHiny, mopdoniHomeTuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

R8 BuGpaHuMit i3 rpynu, WO CKnaaaeTbcs 3 METUIY, ETUMNY Ta LUKNonponiny;

R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY TA METOKCH.

B23. Cnonyka 3aranbHoi chopmynu (II) abo i cinb abo conbsar, ae

Y aBnse coboto S;

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N Ta C-CHs;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A3 BubpaHuii i3 rpynu, wo cknagaetbca 3 N Ta C-CHs;

A% i A5, i A® HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N 1a C-H;

R?2 BUGpaHuMit i3 rpynu, WO CKNaaaeTbecs 3 BOAHIO Ta METUNY;

R3 BMOpaHuMit i3 rpynu, WO CKNagaeTbes 3 BOAHO, MeTUny T1a N-MmeTunamiHomeTuny.

B24. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeThes 3:

6,9-aumeTun-4-eHin-2H-tieHo[3,2-g]xpoMeH-2-0Hy Ta

3,6,9-TpuMeTun-4-perin-2H-TieHo[3,2-g]xpoMeH-2-0Hy,

abo ii cinb abo conbaart.

B25. Cnonyka 3aranbHoi cpopmynu (ll) abo ii cinb abo conbear, ge

Y aBnse coboto O;

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A3 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-R?;
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e WwoHanMeHwe oaunH 3 A', A2 abo A3 asnsie coboio N;

A% i A5 i A® HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R BubpaHuii i3 rpynu, Wo cknagaeTtbes 3 BogHIo, (C1-Cs)ankiny, ranoreny, (C1-Cs)ankokeu ta (C+-
Cs)ranoreHarnkiny;

R? BUGpaHuit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, ranoreny ta (Cq1-Ca)ankiny;

R3 BubpaHuit i3 rpynu, Wo cknagaetbes 3 BoaH, (C1-Cs)ankiny, NR*RS®, (C+-Cs)ankin-NR*R® ta
LiaHo;

ne R* ta RS HesanexHo BuMGpaHi 3 rpynu, WO cknagaeTbest 3 BoAHIO, (Ca-Cs)uuknoankiny, (Cs-
Cs)retepouunknoankiny ta (Ci-Cs)ankiny, abo R4 Ta R® pasom 3 atomMOM a3oTy, OO0 SIKOTO BOHM
npueaHaHi, yTBOPKOKOTb 5-7-4YnNeHHe reTepounkniuHe Kinbue, ke HeoBOoB'I3KOBO MICTUTb Ha A404aTOK
[0 BKasaHoro BULLE atoMa asoTy A04aTKOBY reTepPOaTOMHY rpyny, BUOpaHy 3 rpynu, Wo ckrnagaeTses
3 O 1a NRS, e R® BuGpaHui i3 rpynu, WO CKNagaeTbCa 3 BOAHIO, METUNY, aueTuny Tta dopminy;

R8 BubpaHui i3 rpynu, wo cknagaetbca 3 (Ci-Ca)ankiny, (Cs-Cs)umknoankiny Tta (Cs-
Cs)reTepoumknoarnkiny;

R® BubpaHuMit i3 rpynu, Wo cknagaetbes 3 BoAHIO, (C1-Ca)ankiny Ta (Cq1-Ca)ankokeu;

3a yMOBM, WO 2-MeTuUn-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-0H BUKIMIOYEHUNA.

B26. Cnonyka 3aranbHoi coopmynu (Il) abo i cinb abo conbsar, ae

Y aBnse coboto O;

A" BuGpaHuit i3 rpynu, wo cknagaetbest 3 N 1a C-R8;

A2 BuGpaHuit i3 rpynu, wo cknagaetbes 3 N 1a C-R3;

A3 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-R?;

e WwoHanMeHwe oaunH 3 A', A2 abo A3 asnsie coboio N;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R' BubGpaHuin i3 rpynu, WO cknNagaeTbCa 3 BOAHIO, METUMY, XIopy, TOPY, METOKCU, €TOKCK Ta
TpudTOpMETUNY;

R? BUOpaHuMit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, Bpomy Ta METURY;

R® BuGpaHuWi i3 rpynu, WO CKNagaeTbCsl 3 BOAHIO, MeTUNY, MopdoniHiny, mopdoniHomeTuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

R8 BUGpaHuMit i3 rpynu, WO CKNaaaeTbes 3 METUIY, ETUMNY Ta UUKNonponiny;

R® BUGpaHuMit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, METUNY Ta METOKCH;

3a yMOBM, WO 2-MeTuUn-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-0H BUKINIOYEHUNA.

B27. Cnonyka 3aranbHoi chopmynu (Il) abo i cinb abo conbsar, ae

Y aBnse coboto O;

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N Ta C-CHs;

A2 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-RS;

A3 BubpaHuii i3 rpynu, wo cknagaetbca 3 N Ta C-CHs;

e WwoHanMeHwe oaunH 3 A', A2 abo A3 asnsie coboio N;

A% i A5, i A® HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N 1a C-H;

R?2 BUGpaHuMit i3 rpynu, WO CKNaaaeTbCcs 3 BOAHIO Ta METUNy;

R3 BMOpaHuMit i3 rpynu, WO CKNaaaeTbes 3 BOAHO, MeTuny Ta N-metunamiHomeTuny;

3a yMOBM, WO 2-MeTuUn-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-0H BUKINIOYEHUNA.

B28. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeTbes 3:

3-meTun-5-deHin-7H-dypo[2,3-blnipaHo[3,2-e]nipuanH-7-oHy,

3,6-aumetTun-5-deHin-7H-dypo([2,3-blnipaHo[3,2-e]nipuaunH-7-oHy,

3,6,9-TpuMeTun-5-perin-7H-xpomeHo[6,7-dlisokcaszon-7-oHy,

2.,4-numetun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oHy,

4-metun-2-((MeTunamiHo)meTun)-8-deHin-6H-xpomeHo[6,7-dJokcason-6-ony,

4-meTun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oHy,

2,4, 7-TpuMeTun-8-cperin-6H-xpomeHo[6,7-dJokcason-6-oHy Ta

3,9-aumeTun-5-deHin-7H-xpomeHo[6,7-dlizokcason-7-ony,

abo ii cinb abo conbaart.

B29. Cnonyka 3aranbHoi chopmynu (II) abo i cinb abo conbsar, ae

Y aBnse cobowo O; A3 asnsie coboto N;

A" BuGpaHuit i3 rpynu, wo cknagaetbest 3 N 1a C-R8;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R' BuGpaHui i3 rpynu, Lo cknagaeTbea 3 BogHo, (C1-Ca)ankiny, ranoreny, (C1-Ca)ankokemn 1a (Cq-
Cs)ranoreHarnkiny;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHIO, ranoreHy ta (C-Cz)ankiny;
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R? BuGpanuit i3 rpynu, Wwo cknagaetsca 3 BogHw, (Cq1-Ca)ankiny, NR*R®, (C1-Cs)ankin-NR*R5 Ta
LiaHo;

ne R* ta RS HesanexHo BuMGpaHi 3 rpynu, WO CKknagaeTbcsa 3 BoAHIO, (Csa-Cs)uuknoankiny, (Cs-
Csyretepoumknoankiny, (Ci-Cs)ankiny, abo R* Tta R® pasom 3 atomMoMm asoTy, A0 SKOrO BOHMU
npueaHaHi, yTBOPKOKOTb 5-7-4YnNeHHe reTepounkniuHe Kinbue, ke HeoBOoB'I3KOBO MICTUTb Ha A404aTOK
[0 BKasaHoro BULLE aToMa asoTy A0AaTKOBY reTepoaTOMHY rpyny, BUbpaHy 3 rpynu, WO cKrnagaeTbes
3 O 1a NR8, ne R® BuGpaHuii i3 rpynu, WO CKNagaeTbes 3 BOAHIO, METUNY, aleTuny Ta dopminy;

R& BubpaHun i3 rpynu, wo cknagaetbcs 3 (Ci-Caankiny, (Cs-Csyumknoankiny ta (Cs-
Cs)reTepoumknoankiny.

B30. Cnonyka 3aranbHoi chopmynu (1) abo i cinb abo conbsar, ae

Y aBnse coboto O; A3 aBnse coboto N;

A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetscs 3 N ta C-R';

R' BubpaHuin i3 rpynu, WO cKNagaeTbcs 3 BOAHIO, MeTuny, xnopy, bTopy, METOKCU, €TOKCU Ta
TpudTOpMETUNY;

R? BUOpaHuMii i3 rpynu, WO CKNaaaeThes 3 BOAHIO, Gpomy Ta METURY;

R® BuGpaHui i3 rpynu, WO CKNagaeTbCsl 3 BOAHIO, METUNY, MopdhoniHiny, mopdoniHomeTuny, N-
MeTunamiHomeTuny, N, N-aumetTnnamiHoMeTuny Ta uiaHo;

R8 BUGpaHuMit i3 rpynu, WO CKNaaaeTbes 3 METUIY, ETUMY Ta LUKNONponiny.

B31. Cnonyka 3aranbHoi cpopmynu (1) abo i cinb abo conbsar, ae

Y aBnse coboto O; A3 aBnse coboto N;

A' BubpaHuii i3 rpynu, wo cknagaetosca 3 N ta C-CHs;

A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;

A% i A5 i A® HesanexxHo BuGpaHi 3 rpynu, wo cknagaetobcs 3 N 1a C-H;

R?2 BUGpaHuMit i3 rpynu, WO CKNaaaeTbecs 3 BOAHIO Ta METUNY;

R3 BMOpaHuMit i3 rpynu, WO CKNaaaeTbes 3 BOAHO, MeTUNY Ta N-MeTunamiHomeTuny.

B32. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeTbes 3.

3-meTun-5-deHin-7H-dypo[2,3-b]nipaHo[3,2-e]nipuaunH-7-oHy Ta

3,6-aumetTun-5-deHin-7H-dypo[2,3-blnipaHo[3,2-e]nipuaunH-7-oHy.

B33. Cnonyka 3aranbHoi cpopmynu (1) abo 1i cinb abo conbBart, e

Y aBnse coboto O; A’ asnse coboto N; A2 aensie coboto C-R3;

A3 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-R?;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R+ Bubpanun i3 rpynu, wo cknagaersca 3 R1 Bubpanun i3 rpynu, Wo cknagaetbcsa 3 BoAHIO, (Cq-
Cs)ankiny, ranoreHy, (C+-Cs)ankokcu Ta (C1-Cs)ranoreHankiny;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHIO, ranoreHy ta (C-Cz)ankiny;

Rs Bubpanun i3 rpynu, wo cknagaersca 3 Rs Bubpanun i3 rpynu, Wo cknagaerbca 3 BogHio, (Cq-
Ca)ankiny, NR*R>, (C1-Ca)ankin-NR*R® Ta uiaHo;

ne R* ta RS HesanexHo BuMGpaHi 3 rpynu, WO cknagaeTbest 3 BoAHIO, (Ca-Cs)uuknoankiny, (Cs-
Csyretepoumknoankiny ta (Ci-Cg)ankiny, abo R* ta R® pasom 3 atomMom asoTy, 4O SKOFO BOHMU
npueaHaHi, yTBOPKOIKOTb 5-7-4YnNeHHe reTepoUnKniuHe Kinbue, ke HeoBOB'sI3KOBO MICTUTb Ha 404AaTOK
[0 BKasaHoro BULLE atoMa asoTy A04aTKOBY reTepPOaTOMHY rpyny, BUOpaHy 3 rpynu, Wo ckrnagaeTses
3 O 1a NRS, ne R® BuGpaHun i3 rpynu, WO CKNagaeTbCa 3 BOAHIO, METUNY, aueTuny Ta dopminy;

R® BubpaHuii i3 rpynu, wo cknagaetbcsa 3 BoagH, (C1-Cs)ankiny ta (C1-Cs)ankokeu;

3a yMOBM, WO 2-MeTuUn-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-0H BUKINIOYEHUNA.

B34. Cnonyka 3aranbHoi chopmynu (1) abo i cinb abo conbsar, ae

Y aBnse coboto O; A’ asnse coboto N; A2 aensie coboto C-R3;

A2 BuGpaHuit i3 rpynu, wo cknagaetbcst 3 N 1a C-R?;

A% i AS, i A8 HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbest 3 N 1a C-RT;

R' BubpaHuin i3 rpynu, WO cKNagaeTbcs 3 BOAHIO, MeTuny, xnopy, bTopy, METOKCU, €TOKCU Ta
TpudTOpMETUNY;

R? BUOpaHmMit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, GpoMy Ta METURY;

R® BubpaHuit i3 rpynu, wo cknagaetbcs 3 R3 BUOGpaHWin i3 rpynu, WO CKNagaeTbCsl 3 BOAHIO,
MeTuny, mopdonininy, mopdoniHomeTuny, N-metunamiHomeTuny, N, N-gumeTunamiHomeTuny Ta
LiaHo;

R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY TA METOKCH,

3a yMOBM, WO 2-MeTuUn-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-0H BUKINIOYEHUNA.

B35. Cnonyka 3aranbHoi chopmynu (1) abo i cinb abo conbsar, ae

Y aBnse coboto O; A’ asnse coboto N; A2 aensie coboto C-R3;
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A3 BubpaHuii i3 rpynu, wo cknagaetbca 3 N Ta C-CHs;

A% i A5 i A® HesanexxHo BuGpaHi 3 rpynu, wo cknagaetobcs 3 N 1a C-H;

R?2 BUGpaHuMit i3 rpynu, WO CKNaaaeTbecs 3 BOAHIO Ta METUNY;

Rz Bubpanui i3 rpynu, wo cknagaetbca 3 Rz BuOpaHui i3 rpynu, WO CKNagacTbCsa 3 BOAHIO,
MeTuny Ta N-meTunamiHoMeTuny.

B36. Cnonyka 3aranbHoi cpopmynu (ll) abo ii cinb abo conbear, ge

Y aBnse coboto O; A' asnsae coboto N; A2 asnae coboto C-R3; A3 asnsie coboro C-CHs; A%, i A, i
A% asnaoTb coboto C-H;

R2 BubpaHuii i3 rpynu, Wo ckNnagaeTbCcs 3 BOAHIO Ta METUNY;

Rz BubpanHui i3 rpynu, wo cknagaetbca 3 Rz BuOpaHui i3 rpynu, WO CKNagacTbCca 3 BOAHIO,
MeTuny Ta N-meTunamiHoMeTuny.

B37. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeTbes 3.

2.,4-numetun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oHy,

4-metun-2-((MeTunamiHo)meTun)-8-deHin-6H-xpomeHo[6,7-dJokcason-6-ony,
4-meTun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oHy Ta

2,4, 7-TpuMeTun-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-oHy,

abo ii cinb abo conbaart.

B38. Cnonyka 3aranbHoi chopmynu (Il) abo i cinb abo conbsar, ae

Y aBnse coboto O;

A' aBngse coboro C-Ré;

A? aBnse coboto N;

A3 BubpaHuii i3 rpynu, wo cknagaetobca 3 N ta C-R?;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R' BuGpaHuii i3 rpynu, Lo cknagaeTbea 3 BogHo, (C1-Ca)ankiny, ranoreny, (C1-Ca)ankokemn 1a (Cq-
Cs)ranoreHarnkiny;

R? BuGpaHuit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, ranoreHy Ta (Cq1-Ca)ankiny;

R& BubpaHun i3 rpynu, wo cknagaetbcs 3 (Ci-Caankiny, (Cs-Csyumknoankiny ta (Cs-
Cs)reTepoumknoarnkiny;

R® BubpaHuit i3 rpynu, Wo cknagaetTbes 3 BoAHIO, (C1-Ca)ankiny Ta (C1-Cs)ankokcu.

B39. Cnonyka 3aranbHoi cpopmynu (1) abo 1i cinb abo conbaart, e

Y asnse coboio O; A asnsae coboto C-R8: A2 asnse coboto N;

A3 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-R?;

A% i A5 i A% HesanexxHo BuBpaHi 3 rpynu, wo cknagaetbca 3 N ta C-R';

R' BuOpaHui i3 rpynu, WO cKNagaeTbCa 3 BOAHIO, METUMY, XNopy, pTopy, METOKCU, €TOKCU Ta
TpudTOpMETUNY;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHO, O6poMy Ta METUNY;

R8 BubpaHuii i3 rpynu, Wo cknagaeTbCcsa 3 METUNY, ETUNY Ta LUKNonponiny;

R® BUOpaHuMit i3 rpynu, WO CKNaaaeThCsl 3 BOAHIO, METUNY Ta METOKCH.

B40. Cnonyka 3aranbHoi coopmynu (Il) abo ii cinb a6o conbear, ae

Y asnse coboto O; A ansae coboto C-CHs: A2 asnse coboto N;

A2 BuGpaHuit i3 rpynu, wo cknagaerbes 3 N ta C-CHs;

A% i A5, i A® HeszanexHo BMOpaHi 3 rpynu, wo cknagaetbes 3 N 1a C-H;

R2 BubpaHuii i3 rpynu, Wo cknagaeTbca 3 BOAHIO Ta METUITY.

B41. Cnonyka, BubpaHa 3 rpynu, L0 CKNaaaeThes 3.

3,6,9-TpumMeTun-5-perin-7H-xpomeHo[6,7-dlisokcaszon-7-oHy Ta 3,9-aumeTun-5-peHin-7H-
XpOoMeH0o[6,7-d]isokcason-7-oHy, abo 1i cinb abo conbaar.

Y KOHKPETHMX BapiaHTax 3[iNCHEeHHA aaHoro BuHaxoay A® aensie cobot C-R!, 6inbll KOHKPETHO
C-H.

B iHLLIMX KOHKpETHUX BapiaHTax 3AiNCHEHHN AaHoro BuHaxoay A sensie co6oto N.

BinblWw KOHKpPETHi BapiaHTM 34iIMCHEHHS [aHOro BUHAxXoA4y npeacTaBfeHi  BignoBigHUMMK
KOHKPETHUMK CMONyKaMmy 3 HaBeaeHUX Hkde T1abnuub 1 Ta/abo 2, ki OXONMIOTLCA KOXHUM i3
BiANOBIAHMX 3ragaHuX BuULIE NEPEniYeHUX BapiaHTiB 3AINCHEHHS, e OGinbll KOHKPETHO Taki, Lo
MalTb NOKa3HUK ICso, MO3HaYeHun gk "++" abo "+++", HaBiTb Le BGiNbll KOHKPETHO Taki, AKi MaloTb
nokasHuk ICsp, NO3HaYeHUN AK"+++",

LLlo6 3poBuUTM BU3HAYEHHST SIKOMOTra KOPOTLLUMMM, CRig PO3yMmiTW, WO TEPMIH "ankin" oxonmnoe B
NeBHUX BapiaHTax 34IMCHEHHA ankin, ankeHin Ta ankiHin. Maetbca Ha yBasi, Wwo daxiBuesi B AaHin
ranysi oueBuaHo, Wo "Cq-ankeHin" ta "Ci-ankiHin" He BKMIOYEHI.

Y koHTeKCTi gaHoro BuHaxoay (Ci-CsankinbHa rpyna, sKLO HE BKa3aHo iHLWE, 30Kpema, 0O3Hayae
NiHiHUA abo posranyxeHuin (C1-Ca)ankin, 6inbl KOHKPETHO BUOPaHWUI i3 TpynK, LLO CKNagaeTbea 3 -
CHs, -CoHs, -CH=CH2, -C=CH, -CsH7, -CH(CHs3)2, -CH2-CH=CH2, -C(CH3)=CH2, -CH=CH-CHjs, -C=C-
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CHs, -CH2-C=CH, -C4Hg, -CH2-CH(CHas)2, -CH(CHas)-C2Hs ta -C(CHas)s, we 6inbll KOHKPETHO
BuOpaHuin i3 rpynu, wo cknagaetbca 3 -CHs, -CoHs, -(CH2)2CHs, -CH(CHas)2, -(CH2)sCHs, -CHa-
CH(CHs)2, -CH(CHs)-C2Hs Ta C(CHas)s. 3ragaHi Buwe arnkinbHi rpynun MoxyTb OyTW He3anexHo
3amiweHi ogHieo abo gekinbkoma (Cq-Ca)ankokcurpynamu, 3okpema ogHieto (C1-Ca)ankokcurpynoto,
3okpemMa ge BkaszaHum (C1-Cs)ankokcu € He3amileHUM.

Y KOHTeKCTi gaHoro BuHaxoay (Ci-Cs)ankinbHa rpyna, siKLIO HE BKasaHo iHLWIe, 30Kpema, O3Hayae
NiHiHUA abo posranyxeHun (C1-Cs)ankin, 6inblWw KOHKPETHO BUOpaHWUI i3 TpynK, WO CKNAgaeTbea 3 -
CHs, -C2Hs, -(CH2)2CHs, -CH(CHea)2, -(CH2)3CHa, -CH2-CH(CHea)2, -CH(CHs)-C2Hs Ta C(CHa)s. 3ragani
BULLIE ankinbHi rpynn MoXyTb OyTM He3anexHo 3amiweHi oghielo abo aekinbkoma (Cs-
Cs)ankokcurpynamu, 3okpema ogHieto (C1-Caz)ankokcurpynoto, 3okpema ge skasanui (C1-Cs)ankokeu e
He3aMiLEHNM.

Y KOHTekcTi gaHoro BuHaxody (Cs-Cs)uuknoarnkinbHa rpyna 03Havyae HeapoMaTU4Hy KinbUEBY
CUCTEMY, fIKa MICTUTb TPU-M'ATb aTOMIB BYIMNELIO, 30KpEMA LMKNOMNPONaH, UnknobyTaH, LMKNoNeHTaH
Ta UMKNOMEHTEH. 3ragaHi BULLE LUMKMOAnNKinbHi rpynu MoxXyTb OYTH HE3aneXHOo 3amilleHi oaHieto abo
aekinokoma (C1-Ca)ankokcu- ta/abo (Ci-Ca)ankinbHumu rpynamu, 3okpema opHieto (C1-Cgz)ankokcu-
abo (C1-Ca)ankinbHoto rpynoto, 3okpema ae Bkasati (C1-Cs)ankokcu ta (C1-Caz)ankin € HesaMileHUMH.

Y KOHTeKkcTi paHoro BuHaxogy (Cs-Cs)reTepouuknoankinbHa rpyna o0O3Ha4ya€e HeapoMaTu4Hy
KiNnbLEBY CUCTEMY, siKa MICTUTb TPU-M'ATb aTOMIB BYrneuo, ae oauH abo Aekinbka, 30Kpema OAuH, 3
aToOMIB BYIMELL0 B Kbl 3aMilLIEHI FETEPOaTOMHOIO rpynot, BUGpaHoto 3 rpynu, wo mictuts O, S, SO,
SO2, N Ta NR", 30kpeMa BubpaHoi 3 rpynu, wo mictutb O, SO2 Ta NR", e R" HesanexHo BubpaHun
i3 rpynu, Wwo cknagaetbca 3 BogHw, (Ci-Caankiny, dopminy ta auetuny. 3okpema, BkasaHa (Cs-
Cs)reTepoumknoarkinbHa rpyna BubpaHa 3 rpynu, Lo cKnagactbca 3 -OKCeTaH-2-iny, -okcetaH-3-iny, -
TeTparigpodypaH-2-iny, -teTparigpodypaH-3-iny, -asupuauH-2-iny, -aseTuanH-2-iny, -aseTuanH-3-iny,
-niponiguH-2-iny, -niponiguH-3-iny, 1,1-giokcnaotetparigpoTioden-3-iny, 1,1-giokcupoTtietan-3-iny,
GinbLL KOHKPETHO BMOpaHa 3 rpynu, WO cknagaetbca 3 -TeTparigpodypaH-2-iny, -tetparigpodypaH-3-
iny, -asMpuaunH-2-iny, -niponiguH-2-iny Ta -niponiguMH-3-iny, ae -asupuaunH-2-in, -aseTuauH-2-in, -
aseTuauH-3-in, -niponiguH-2-in, -niponiguH-3-in He3anexHo 3amiweHi npu iX BignoBigHOMY aTomi
a3oTy 3anuwkom R", Ak goOKNagHO onucaHo Buwle. 3ragaHi BULLE reTepoLUUKNoankinbHi rpynu MoXyTb
OyTU HesanekHO 3aMmilieHi ogHielo abo aekinbkoma (Ci-Cs)ankokeu- T1a/abo (Cq-Cs)ankinbHumm
rpynamu, 3okpema ogHieto (C1-Cs)ankokeu- abo (Cq1-Cs)ankineHow rpynoto, 3okpema ge Bkasadi (Cq-
Cs)ankokcu Ta (C1-Cs)ankin € HesamileHMN.

(C1-Ca)ankokcurpyna o3Havae O-(Ci-Cs)ankinbHy rpyny, A€ BignoBigHa ankinbHa 4actuHa
BM3HA4YEHa BULLE;, B KOHKPETHMX BapiaHTax 3gincHeHHA paHoro BuHaxoay (Ci-Cs)ankokcurpyna
BuOpaHa 3 rpynu, LLO BKIIOYAE METOKCH, ETOKCHU Ta i30NpPOMOKCH.

(Ci-Cg)ranoreHankineHa rpyna osHadae (Cq-Cz)ankinbHy rpyny, BW3Ha4YeHYy BULUE, 3aMilleHy
oaHUM abo Aekinbkoma atoMamu ranoreHy, 30KpeMa 3amilleHy OAHUM-M'ATbMa aToMamu ranorexy.
Binbw KoHkpeTHO, (Ci-Cs)ranoreHankinbHa rpyna BubpaHa 3 rpynu, wo cknagaetsca 3 -C(R'%)s, -
CR'O(R'0)z, -CR'Y(R')R'®", -C2(R")s, -CH2-C(R'")s, -C(R')2-CH(R'%)2, -CH2-CR'(R'0)>, -CH2-
CR'(R'M0)R0" -C3(R%)7 abo -C2H4-C(R%)3, ae R0, R0, R'9" He3sanexHo aBnstoTb coboto F, Cl, Br abo
I, 3okpema F; GinbLu KOHKpeTHO, (C1-Ca)ranoreHankin asnse coboiw CFs.

Y KOHKPETHUX BapiaHTax 34iMCHEHHS AaHOro BMHaxXoAdy ranoreH abo ranoreHoa rpyna o3Haqae
dTop, xnop, 6pom abo noa; sokpema 6pom, xnop abo grop.

CknagoBi YaCTUHU, SIKi, K BKA3aHO B AAHOMY AOKYMEHTi, MOXyTb OyTU HEOOOB'SI3KOBO 3aMILLIEH,
SIKLLIO HE BKA3aHO iHLE, MOXKyTb OyTK 3amileHi B Oyab-KOMY NOMOXEHHI, MOXXNUBOMY 3 NOrnAAy XiMil.

BianoBigHo 40 3HaHb haxiBUA CMOMyKW 3a JaHWMM BUHAXOAOM, a TakOX iX COMi MOXYTb MICTUTH,
Hanpuknag, y Bunaakax BUAINEHHS B KpUCTanivHin popmi, PidHi KiNbKOCTi PO3YUHHUKIB. TakKMM YMHOM,
B 06cAr OaHOro BMHAXOA4y BKIMIOWEHi BCi comnmbBaTu i, 30Kkpema, BCi rigpatun Cnonyk 3a AaHuM
BMHaxo4oOM, a TakoX BCi conbBaTtu i, 30Kpema, BCi rigpatM COnen cCnonyk 3a AaHWM BUHaXOAOM.
KoHkpeTHi conbBatu abo rigpatu ABNSAOTb COBOI0 CTEXIOMETPUYHI abo CyOCTEXIOMETPUYHI CONMbBATK
abo rigpatu, wo mictatb 0,5, 1 abo 2 monekynu conbBaty abo BOAM HA MONEKYNY CNONYyKN 3a AaHUM
BMHAxX040M.

Y cnocobi ogep>kaHHA CNONYKKU 3rigHO 3 AaHUM BUHAXOA0M,

W2
S W% _O_-
‘f' Sch3
ae W asnse coboto abo Jge 3acToCOBYIOTb AN 0NocepeaKkoBaHoro
nepexigHUM MeTanoMm auumnioBaHHA B MOMOMXEHHI, nNo3HadeHoMy 3ipodyko y dopmyni II', RE

YTBOPEHWIA 3i 3ragaHoi Buwe rpynu W2 B pesynbTaTi ONOCEpPeKOBaHOro MepexigHUM MeTanom
CMONyYEHHA B NONOXKEHHI, NO3Ha4YeHOMY 3ipoukoto y chopmyni II', npu uboMy aToM BOAHIO 404Al0Tb A0
atoma Byrneuwo W2, Lo € YacTUHOW NOABIMHOIO 3B'A3KY, NpU LbOMY oaepxaHuin RE moxe 6ytn B
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JaHoMy BuUNaaky BubpaHuii i3 rpynu, WO CKnagaeTbCa 3 METUNy, €Tuny, H-Nponiny, isonponiny, H-
Oytuny, BTOp-6yTuny Ta izobyruny.

Ona 6inbl AOKMagHOrO ONMCY MEBHOIO acnekTy Cnocoly oAep)KaHHA CMOMyKU 3rigHO 3 AaHuM
BMHaxo4OM OMNOCEPEAKOBAHE NEPEXiZHMM METanom arnkinyBaHHA B MOJSIOXKEHHI, MO3HAYEHOMY
3ipoykoto y cpopmyni 1l', 30kpema, oO3Havae, L0 BYrNeUb-BYrneUeBUA 3B'A30K YTBOPIOETLCA MiXK
aTOMOM BYINEU B MOSMOXEHHI, NO3HA4YeHOMY 3ipoukoto y chopmyni II' (3 3amilLleHHAM TakuM YUHOM
atoma Gpomy), i atomom Byrneuto rpynu W, WO € 4aCTUHOK MOoABiHOro 3B'Asky (a6o o Byrneuio,
abo 40 KUCHIO), i 3abesneuye MOXIMBICTb €K30LUMKMNIYHOT uMKnizauii (Lo 3yMOBIIOE YTBOPEHHS 5-
YFIEHHOTrO Kinbus).

Onga 6inbl AOKNAgHOTO OMMCY MNEBHOMO acnekTy A4aHoro BUHaxody B cnocobi oaepkaHHA Cnonyku
3rigHO 3 gaHum BuHaxogom, ae W apnse coboto BogeHb (To6TO rpyna -Y-W asnde coboro -Y-H),
onocepegkoBaHe nepexigHAM MeTarioM auWusloBaHHA B MONIOXEHHI, MO3HAYEHOMY 3ipPOYKOI Y
dopmyni II', Ak onucaHo BuLlE, 34IANCHIOOTb NEepLIMM (3 3aMilleHHSIM TakMuM 4YMHOM atoma Gpomy
rpynoto -CO-R8) 3 HacTymHOKW UMKRi3auielo i3 3acTOCYBaHHAM [iAPOKCUNaMiHY. Y KOHKPETHMX
BapiaHTax 3A4iMCHEHHA BKaszaHoro cnocoby, ge W saBnge cobow BOAEHb, BKasaHa UMKnisauis i3
3aCTOCYBaHHAM TiAPOKCUNAMIHY XapakTepU3yeTbCA CTadi€ld NepeTBOPEHHSA KapOOHINbHOT rpynu
sragaHoi Buwe rpynu -CO-R® Ha OKCMM i3 3aCTOCYBaHHSIM FigpOKCUMaMiHY 3 HacTYMHOW cTagieto
NepeTBOPEHHSA TigPOKCUNBLHOT (PYHKLIOHANbLHOT rpynu BKasaHOro OKCUMY Ha npuaaTtHy BiaxigHy rpyny
(Hanpuknag, WNsaxoM auurnioBaHHa 3a gonomMoroto Acz2O) 3 HACTYMHOK BHYTPILUHLOMOMEKYNSAPHOO
UMKNi3aLjieo WnaxoM HarpisaHHs abo B umucTtoMy BurnsAgi, abo B OCHOBHUX ymMoOBax (Hanpuknag, 3a
npucytHocTi K2COs abo nipuanHy); MOXXNMBE NpeaCTaBlNeHHA HaBeAeHe Ha cxeMi 5, cragaii SP-5A Ta
SP-5C.

Y KOHKPETHUX BapiaHTax 3[iNCHEHHA cnocoly oAep»KaHHA CMNOMYyKU 3riAHO 3 AaHWM BUHAXOAOM,

1§

e W aBnde  coboto -’": BKasaHe  oOnocepeakoBaHe  MepexidHuM  MeTanom
BHYTPILULHLOMONEKYNAPHE ankinyBaHHA B MNOMOXEHHI, MNo3Ha4yeHOMy 3ipouykolo y copmyni I,
34IACHIOIOTL LUMSIXOM 3aCTOCYBAHHS Kartamnisatopa Ha OCHoBi nanagito, 6inbl koHkpeTHO Pd(OAC)2,
30Kpema B MOMSIPHOMY anpoOTOHHOMY pPO34YMHHMKY, Oinbll koHkpeTHO B DMF, 3okpema 3a
Temnepatypu Big 60 ao 130 °C, 6inbw KOHKPETHO npu NpubnusHo 80 °C, we GinbL KoHKpeTHO B DMF
npu npubnusHo 80 °C.

B iHWKMX KOHKPETHMX BapiaHTax 3AiINCHEHHA cnocoly oaepXKaHHs CMOMyku 3rigHO 3 AaHuUM

R __O

BuHaxogoMm, e W dsmnse coboto 3": BKa3aHe OMnocepeakoBaHe nepexigHUM MeTanom
BHYTPILULHLOMONEKYNAPHE ankKinyBaHHA B MNOMOXEHHI, MNO3Ha4yeHOMy 3ipodkolo y copmyni I,
34iACHIOITL LINAXOM 3acTtocyBaHHs cymiwli conent Ni(ll) Ta Cr(ll), 6inblu KOHKPETHO CyMilli Xnopuay
Hikeno(ll) Ta xnopuay xpomy(ll), 30kpema B NOMSAPHOMY anpPOTOHHOMY PO3YMHHUKY, BiNbLL KOHKPETHO
B DMF, 3okpema 3a temneparypu Bia 100 go 150 °C, 6inblu KOHKPETHO 3a Temnepartypu Big 120 go
140 °C, we 6inbw koHkpeTHO B DMF 3a TemnepaTtypu Big 120 go 140 °C.

Y We 0AHOMY KOHKPETHOMY BapiaHTi 34iliCHEHHS1 cnocoby oAepKaHHA CMOMyKW 3rigHO 3 JaHWUM
BuHaxodoMm, ge W sBnde cobol0 BOAEHb, BKa3aHE ONOCEPEAKOBaHE MepexigHUM MeTanom
auunioBaHHSA B NOJSIOXKEHHI, NO3HAaYeHOMY 3ipoykoto y chopmyni ', 34IMCHIOIOTL LUNAXOM 3aCTOCYBaHHS
KaTanisatopa Ha OCHOBI nanagito, Oinbw koHKpeTHO PdCI2(PPhs)2 Ta 1-eTOKCHMBIHIN-TPU-H-
OyTMNONoBa, 30KpeEMa B NOMSIPHOMY anpoOTOHHOMY PO34YMHHKKY, 6inbll KOHKPeTHO B DMF, 30kpema 3a
Temnepatyp Big 120 go 180 °C, GinblU KOHKPETHO npu npubnusHo 160 °C, we 6inblU KOHKPETHO B
DMF npu npubnusHo 160 °C, HaBiTb We Oinbll KOHKPETHO B YMOBAaxX MiKPOXBUNLOBOIO
BUMPOMIHIOBaHHS.

TepMiHM 3axBOPIOBAHHA, NOKA3aHHA Ta MEAWYHWUWA CTaH, BUKOPUCTOBYBaHI B AaHOMY OOKYMEHTI,
3aCTOCOBYIOTb B3aEMO3aMiHHO.

HopatkoBuii BapiaHT 3A4iiCHEHHA AaHOro BMHaxoay nepeabadae Cnonyky 3a AaHUM BUMHAXO0AOM
Ana 3acTocyBaHHA 4K nikapcbkoro npenapaty. [JogaTtkoBui BapiaHT 34IMCHEHHA AAHOro BUHaxoay
nepeabavae 3acTOCYBaHHA CMOMYKU 38 [JaHUM BUHAXOAOM [ANS BUIOTOBMNEHHA MiKapCbKOro
npenapary. [JoaaTtkoBui BapiaHT 3A4iCHEHHA AaHOro BMHaxoay nepeabadvae cnocib nikyBaHHs, npu
LUbOMYy BKasaHui cnoci® nepeabavae BBeAEHHA TEpaneBTUYHO €(PeKTUBHOT KiNbKOCTI CMOMyku 3a
JaHUM BUHAX0a0M cyB'ekTy, Lo noTpebye Uboro.

Cnig posymiTi, WO BapiaHTW 3A4INCHEHHA OAaHOr0 BMHAXOAy CTOCYIOTLCS CMONYKU 3a OaHUM
BMHaxo4OM, 30Kpema [Ans 3acTOCYBaHHA B MiKyBaHHi 3axBOPIOBaHHA abo0 MeAWYHOro CTaHy, fK
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ONMCAHO B AaHOMy AOKYMEHTI, Mpu UbOMY nikapcbka dopma, cnoci®é yBeaeHHs TOWO Tak camo
CTOCYIOTbCSl 3aCTOCYBAHHA CMOMyKW 3a AaHUM BUHAX0A0M NS BUTOTOBIEHHS NiKapCcbKoro npenaparty
AN 3aCTOCYBaHHA B NiKyBaHHI BKA3aHMX 3axBOPIOBaHb abo MeaudHMX CTaHiB, a TakoX cnocobis
NiKyBaHHA BKa3aHUX 3axBOploBaHb abo MEANYHUX CTaHiB, Aki nepeabavaloTb yBEAEHHS TEPANEBTUYHO
eEKTMBHOT KiNbKOCTi CMOMYKM 32 JaHUM BUHaxoaoM cy6'ekTy, wo notpebye uboro.

Y KOHKpPETHOMY BapiaHTi 34iNCHEHHA OAaHWW BUHaxXid CTOCYETbCS CMOMYKU 3a AaHWM BUHaxXo4oM
AN 3aCTOCYBaHHA B JiKyBaHHI 3aXBOPIOBAHHA ab0 MeAUYHOro CTaHy, 3a SKoro iHribyBaHHs
noTeHUian-3anexHoro kaniesoro kaHany Kv1.3 € cnpusitnuBuM, 30KpemMa aOns 3axXBOPIOBaHHA abo
MEAUYHOTO CTaHy, BMOpaHOro 3 rpynu, WO CKNajaeTbCd 3 Ncopiady, NCOpiaTUYHOro apTpuTy,
ayTOIMyHHOro TUpEOoianTy, XBopodu XawwmmoTo, Xxeopodu MpenBca, peBMaToigHOro apTpuTy, BiTUAIro,
xBopobu KpoHa, BUPA3KOBOrO KOMiTy, 3ananbHOIO 3aXBOPKOBAHHA KULUEYHMKY, aHKifTO3UBHOTO
cnoHagunoapTputy (xsopobu bexrepesa), mapoaoHTo3y, AiabeTy | Tuny, po3cistHOro ckneposy,
CUCTEMHOT0 YEpPBOHOIO BOBYaKa, FMOMEpPYNOHeMPUTY, CMPUYMHEHOTO aHTUTinamM A0 0GasanbHoi
MeMOpaHu  knyGoukiB, rMOMEpPynoHedpuTy, WO LWBUAKO TMPOrpecye, XpPOHIYHOI  HUPKOBOI
HEeJOCTATHOCTI HA Mi3HIX CTafdisX, XPOHIYHOr0 3axXBOPIOBAHHSA HUPOK, HUPKOBOro ibpo3sy, yBEITY,
NPOMDKHOTO yBEITY, aCTMK, NUCTONOAIGHOT NyXupyaTku, MIO3UTY 3 BKIMIOYEHHAMU, AEPMATOMIOIUTY,
cknepogepmii, xsopodbu bexyeta, atoniyHOro gepMaTtuTy, aneprivHoro Ta KOHTAKTHOIO AepMaTtuTy
BHaACMigoK NoApasHEHHA, YepPBOHOrO NAOCKOro nuwiaio, cuHapomy LerpeHa, peakuii "TpaHcnnaHTar
nNpoTU xasdiHa", peakuil "xassiiH NpoTK TpaHcnnaHTaTa", BiaTOPrHEHHA TpaHcnnaHTaTa, TepMiHanbHOT
cTajii 3axBOPKOBAHHA HWPOK, BiATOPrHEHHS BACKynsipu30BaHOro KOMMO3WTHOrO anoTpaHcnnaHTara,
BOTHMLLEBOT amnoneuii, 3ananbHOr0 3axXBOPIOBAHHSA, WO CYMNPOBOMKYETLCA pe3opbUieto  KiCTKM,
BACKyniTy, acouiiOBaHOro 3 aHTUHEWTPOMINbHUMKM  UMTONNAsMaTUYHUMKU  ayTOaHTUTINaMu,
OCTE0apTPUTY, 3axXBOPIOBaHb, acoLiMOBaHKUX i3 rinepnnasicto iHTUMK, paky MONOYHOT 3ano3un, Nenkosy,
XPOHIYHOTO NiMAOUMTAPHOIO fenko3y, aaeHOKapuuMHOMWU nereHi noauHu, T-KNITUHHOT niMcbomu
LUKipK, OCTEOCapKOMM, HEMPOBNACTOMM, pPaKy SEYHMKA Ta MENaHOMU, HeWpo3ananbHUX MOPYLUEHb,
HenpogereHepaudii, HIV-1-acouiioBaHnx HeWpokorHiTueHux posnagis  (HAND), iHaykoBaHoOro
MIKPOITIEI0 OKCMAATUBHOIO CTpecy npu xBopobi AnbLUrenmepa, 0XXUPIHHA Ta iHCYNIHOPE3UCTEHTHOCTI,
pecTeHo3y/rinepnnasii HEOIHTUMKM, aTepoCcKnepo3dy (apTepPioCKNEPOTUYHOIO 3aXBOPIOBAHHA CyauH abo
ASVD), rocTporo KOpoHapHOro CUHAPOMY, FOCTPOTO ILLEMIYHOrO IHCYNbTY, rinepTeHsil.

Y KOHKpETHOMY BapiaHTi 34iINCHEHHA OaHWMW BUHaxia4 CTOCYETbCH CMONYKM 3a AaHWUM BUHAxoaom
AN 3aCTOCYBaHHA B JIiKyBaHHI 3aXBOPIOBaHHA ab0 MeaUYHOro CTaHy, 3a SKoro iHribyBaHHs
noTeHUian-3anexHoro kaniesoro kaHany Kv1.3 € cnpusitnuBuM, 30KpemMa aOns 3axXBOPIOBaHHA abo
MEAWYHOTO CTaHy, BMOpaHOro 3 rpynu, WO CKknagaetbCd 3 MNcopiasy, MCOpiaTUYHOrO apTpury,
ayTOIMyHHOr0 TUPEOIANTY, XBOpoOK XalmmoTo, XBopobu penBca, peBMaTOigHOro apTpuTy, BITUIrO,
xBopobu KpoHa, 3ananbHOro 3axBOPKOBAHHS KULLEYHMKY, BUPA3KOBOro Komity, aiabety | Tuny,
pO3CISiHOTO  CKNeposy, CUCTEMHOr0 YEepBOHOrNO BOBYaKa, rnNomepynoHedpuTy, CNPUYUHEHOTO
aHTMTInamMm Jo OGasanbHOi MemOpaHu KnyboukiB, rnoMepynoHedputy, WO LUBMAKO NPOrpecye,
XPOHIYHOT HUPKOBOT HEOOCTATHOCTI Ha Mi3HIX CTadiaxX, XPOHIYHOrO 3axBOPIOBAHHA HWUPOK, HUPKOBOIO
ibpo3y, yBeiTy, NPOMDKHOrO yBEITY, aCTMK, NUCTONOAIOHOT MyXMpYaTku, MIO3UTY 3 BKITKOYEHHSAMM,
AepMaTtoMio3nTy, CKNepoaepmii, anepriyHOro Ta KOHTaKTHOro AepMaTuTy BHACRidOK NOApPasHEHHS,
cuHagpomMy LlerpeHna, peakudii "TpaHcnnaHTaT npoTU XassiHa", BIATOPrHEHHS TpaHCMnnaHTaTa,
TepMiHanbHOT cTadii 3axBOPIOBAHHA HUPOK, BIiATOPrHEHHS BAaCKYNSPU30BAHOIO KOMMO3UTHOIO
anoTpaHcnnaHTaTa, BOFHUWEBOI anoneuii, 3ananbHOro 3axBOPKOBAHHA, WO CYNPOBOAXKYETLCS
pe3opOuielo  KICTKM, BacKymniTy, acOUiflOBaHOr0 3 AaHTUHEWTPOMINbHUMKU UMTONNA3MATUMHUMM
ayToaHTuUTINamMu, 3axBoploBaHb, acouinoBaHWX i3 rinepnnasield iHTUMKU, paky MOMOYHOI 3anosu,
Nenkosy, ageHOKapuUHOMU NereHi foguHK, XPOHIMHOro NiIMAOLMTAPHOro NENKO3y, OCTEOCapPKOMM,
MenaHoOMM, Henpo3ananbHUX NopylieHb, HeWlpoaereHepadii, HIV-1-acouinoBaHnxX HEWPOKOTHITUBHUX
posnagie (HAND), iHAYKOBAHOro MIKpOrMi€l0 OKCUAATUBHOIO CTPEcy npu XBopobi Anburenmepa,
OXUPIHHA  Ta  IHCYNIHOPE3UCTEHTHOCTI, pecTeHo3y/rinepnnasii  HEeOiHTUMKU,  aTepoCKNepo3y
(apTepiocKNepoOTMYHOIO 3axXBOPIOBaHHA cyauH abo ASVD), rocrporo KOPOHapHOro CHUHAPOMY,
rOCTPOro iLUEMIYHOIO IHCYNbTY, rinepTeHasil.

Y BoaaTKOBOMY KOHKPETHOMY BapiaHTi 34iMCHEHHA AaHUI BMHAaXid CTOCYETLCS CNOMYKU 3a AaHUM
BMHaxo4OM [N 3aCTOCYBaHHA B JIiKyBaHHi 3axBOPKOBaHHA abo MeAWYHOro CTaHy, 3a SKOoro
iHribyBaHHa Kv1.3 3ymOBnIOE (YaCTKOBE) MPUTHIMEHHA IMYHITETY, Ginbll KOHKPETHO ayTOIMYHHOrO
3aXBOPIOBaHHA abo XPOHIMHOTO 3ananbHOro 3axBOPKOBAHHA, BUOPAHOTO 3 rpynu, WO CKnagaerbes 3
ncopiasy, NCOpPiaTUMHOrO apTpuTy, ayTOIMYHHOIO TUPEOIANTY, XBOpoOu XammMoTo, xsopobu pelisca,
peEBMAaTOoigHOro apTpuTy, BiTUIIro, xeopobu KpoHa, BUPA3KOBOro KONITy, 3ananbHOro 3axBOPIOBaHHSA
KALLIEYHMKY, aHKINMO3MBHOTO CNOHAMNOAPTPUTY, NApOAOHTO3y, AiabeTy | Tuny, po3CigHOro cknepoasy,
CUCTEMHOTO0 4YEpPBOHOIO BOBYaKa, rMOMEPYNOHedPUTY, CMPUYMHEHOTO aHTUTinamu A0 OGasanbHoi
mMembpaHu KnybouykiB, rmoMepynoHedPUTY, LLO LLIBUAKO NPOrPECYE, XPOHIMHOIO 3axBOPIOBAHHSA HUPOK,
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yBEITY, NPOMDKHOrO YyBEITY, acTMW, TNUCTONOAIOHOT NyxXMpYaTku, MIO3UTY 3  BKIMIOYEHHSAMM,
aepmartomiosuty, cknepoaepmii, xsopobu bexyera, aronmiyHOro AepMaTuTy, anepriyHoro Ta
KOHTaKTHOro AepMaTuTy BHacnigoK NoApasHEeHHs, YEPBOHOro MMOCKoro nuwato, cuHapomy Lerpena,
peakuii "TpaHcnnaHTaT npoTW XasdiHa", peakuii "xasdiH nNpoTM TpaHcnnadTaTta", BiATOPrHEHHA
TpaHcnnaHTaTa, TepMiHanbHOI cTadii 3axBOPIOBaHHA HUPOK, BIATOPrHEHHS BaCKyNAPU30BaHOro
KOMNO3UTHOrO  anoTpaHcnnaHTaTa, BOFHUWEBOI anoneuii, 3ananbHOro 3axBOPKBaHHA, WO
CYMPOBOMKYETbCS  pe30pOUIed  KICTKM, BaCKyniTy, acoUiAOBaAHOr0 3  aHTUHENTPOMINbHUMU
yuTonnasMaTMYHMMKU ayTOaHTUTINIaMKU, OCTE0aPTPUTY, 3aXBOPKOBaHb, acoUinoBaHKUX i3 rinepnnasieto
iHTUMK, pecTeHosy/rinepnnasii  HEOIHTUMK, HenposlananbHUX MNOopyweHb, HelpogereHepauir,
aTepockneposy (apTepiocKNnepoTUYHOIO 3axBOPOBAHHS cyauH abo ASVD), rinepTeHsii.

Y We ogHOMY A04aTKOBOMY KOHKPETHOMY BapiaHTi 34iIMCHEHHA AaHWW BUHaXxig CTOCYETbCA
CMONYKM 32 AaHWM BUHAXOAOM AMNs 3aCTOCYBAHHSA B MiKyBaHHi 3aXBOPIOBAHHA ab0 MEAWYHOrO CTaHy,
BMOPAHOro 3 Ipynu, WO CKNagaeTbea 3 NCOPIaTUYHOIO apTpuTy, ayToiMyHHOIO TUPEOIgnTy, XBOpobu
XawmMoto, xBopobu [penBca, peBMaToigHOro apTputy, XBopobu KpoHa, BUPaA3KOBOro KOMiTy,
3ananbHOro 3axBOPIOBAHHA KULLEYHUKY, aHKINO3WBHOrO CNOHAWNOAPTPWUTY, NapoAoHTO3y, AiabdeTty |
TWUMy, PO3CITHOrO CKNepo3y, CUCTEMHOro YEepPBOHOro0 BOBYAKA, rMOMEpPYNOHEeMPUTY, CNPUYUHEHOrO
aHTMTInamMm Jo OGasanbHOi MemOpaHu KnyboukiB, rnoMepynoHedputy, WO LUBMAKO NPOrpecye,
XPOHIYHOTO 3axXBOPIOBAHHS HUPOK, YBEITY, NMPOMDKHOIO yBeiTy, aCTMK, NMUCTOMOAIGHOT nyxupuartku,
MIO3UTY 3 BKITIOYEHHAMM, AEPMATOMIO3UTY, CKnepoaepMii, xeopobu BexyeTa, atonivyHoro gepMaTuTy,
anepriyHoro Ta KOHTaKTHOrO AepMaTuTy BHACNAOK MNOApasHEHHs, YepPBOHOrO MMOCKOro nuLiato,
cuHapomy LerpeHa, peakuii "TpaHcnnaHTar NpoTH xasdiHa", peakuil "xasdiH NpoTu TpaHcnnaHTaTa",
BiOTOPrHEHHA  TpaHcnnaHTara, TepMiHanbHOT cTadili  3axBOpIOBaHHA  HUPOK, BiATOPrHEHHSA
BACKynsapM30BaHOro  KOMMO3WTHOrO  anoTpaHcnnaHrara, BOFHUWEBOT anoneuii, 3ananbHoro
3aXBOPIOBAHHA, O CYMPOBOMKYETLCA  pe3opOuieto  KIiCTKM, BAacCKynity, acouiioBaHoro 3
AHTUHENTPOMINbHUMK  UMTONMA3MaTUYHUMKU  ayTOaHTUTINAMK, OCTE0apTPUTy, 3axBOPIOBAHb,
acouiioBaHux i3 rinepnnasield iHTUMKW, pecTeHo3y/rinepnnasii  HEOIHTUMW, HeWpo3ananbHuUx
NopyLUEHb, HEWpOAEreHepadji, arepockneposy (apTepiocKNepoTUYHOrO 3axBOPIOBAHHA cyauH abo
ASVD), rinepTeHasii.

Y We ogHOMY A04aTKOBOMY KOHKPETHOMY BapiaHTi 34iIMCHEHHA AaHWW BUHaXxig CTOCYETbCA
CMONYKW 3a AaHWM BUHAXOAOM AN 3aCTOCYBAHHS B MiKyBaHHI 3aXBOPIOBaHHA abo MEQUYHOTO CTaHy,
BUOpAHOro 3 rpynu, Lo CKknagaeTbCa 3 Ncopialy, peBMartoigHoro aptputy, aiabety | Tuny, poscigHoro
CKINepo3y, rMOMEepynoHeMdpPUTy, CMPUYMHEHOTO aHTMTINaMmum o0 OasanbHoi mMemOpaHu KnyOouKkiB,
rnoMepynoHedputy, WO LWBUAKO MNPOrpecye, XPOHIYHOT HUPKOBOI HEAOCTATHOCTI Ha Mi3HiX cragidax,
XPOHIYHOTO 3axXBOPKOBAHHA HUPOK, HUPKOBOrO (pibpo3y, aneprivHOro Ta KOHTAKTHOrO AepmaTuTy
BHACMigoK NoApasHEHHdA, BiATOPrHEHHA TpaHcnnaHTaTa, acTMK, 3axBOPIOBaHHA HUPOK Ha KiHUEBIN
cTagii, BiATOPrHeHHA BaCKynsapu3oBaHOro KOMMO3UTHOrO anoTpaHcnnaHTaTa, BOrHULWEBOT anoneuii,
3ananbHOr0 3axBOPIOBAHHSA, WO CYNPOBOMKYETHCSA pPe30OpOUieto KICTKM, ageHOKapUMHOMU NeEreHi
NIOAMNHMK, MenaHoOMMU, HenposananbHUX  MOPYLUEHb, HenpoaereHepauii, OXWPIHHA  Ta
iHCYNIHOPE3UCTEHTHOCTI, pecTeHo3y/rinepnnasii HEOIHTUMK, aTepoCcKknepo3y (apTepioCcKNepOTUYHOro
3axXBOPIOBaHHA cyanH abo ASVD), rocTporo KOpOHapHOro CUHAPOMY.

Y We ogHOMY A04aTKOBOMY KOHKPETHOMY BapiaHTi 34iIMCHEHHA AaHWW BUHaXxig CTOCYETbCA
CMONYKW 3a AaHWM BUHAXOAOM AN 3aCTOCYBAHHS B MiKyBaHHI 3aXBOPIOBaHHA abo MEQUYHOTO CTaHy,
BMOPAHOTO 3 rpynu, LLO CKIagaeTbCa 3 PEBMATOIAHOIO apTpuTy, AiabeTy | Tuny, po3ciaHOro ckneposy,
rMOMepynoHedpuTy,  CNPUYMMHEHOro  aHTuTinamM  go  GasanbHoi  memOpaHnm  knyboukis,
rnoMepynoHedputy, WO LWBUAKO MNPOrpecye, XPOHIYHOT HUPKOBOI HEAOCTATHOCTI Ha Mi3HiX cragidax,
XPOHIYHOTO 3axXBOPKOBAHHA HUPOK, HUPKOBOrO (pibpo3y, aneprivHOro Tta KOHTAKTHOrO AepmaTuTy
BHACMigoK NoApasHEHHdA, BiATOPrHEHHA TpaHcnnaHTaTa, acTMK, 3axBOPIOBaHHA HUPOK Ha KiHUEBIN
cTagii, BiATOPrHeHHA BaCKynspu3oBaHOro KOMMO3UTHOTO anoTpaHcnnaHTaTa, BOrHULWEBOT anoneduir,
3ananbHOrO 3axXBOPIOBAHHA, WO CYMPOBOMKYETHCS pPe30pdLUicto KICTKM, ageHOKapUMHOMMU NereHi
NIOAMNHMK, MenaHoOMMU, HenposananbHUX  MOPYLUEHb, HenpoaereHepauii, OXWPIHHA  Ta
iHCYNIHOPE3UCTEHTHOCTI, pecTeHo3y/rinepnnasii HEOIHTUMK, aTepoCcKknepo3y (apTepioCcKNepOTUYHOro
3axXBOPIOBaHHA cyanH abo ASVD), rocTporo KOpOHapHOro CUMHAPOMY.

Y We ogHOMY A04aTKOBOMY KOHKPETHOMY BapiaHTi 34iIMCHEHHA AaHWW BUHaXxig CTOCYETbCA
CMONYKW 3a AaHWM BUHAXOAOM AN 3aCTOCYBAHHS B MiKyBaHHI 3aXBOPIOBaHHA abo MEQUYHOTO CTaHy,
BMOPAHOro 3 rpynu, WO CKNnajaeTbes 3 ncopiasy, atonivyHoro AepMaTtuTy, anepriyHoro Ta KOHTaKTHOTO
aepMartuTy BHacnigok nogpasHeHHs, peBMartoigHoro apTpuTy Ta YBEITY, PO3CISHOIro CKNepoasy.

Y We ogHOMY A04aTKOBOMY KOHKPETHOMY BapiaHTi 34iIMCHEHHA AaHWW BUHaXxig CTOCYETbCA
CMONYKM 328 AaHWM BUHAXOAOM ANS 3aCTOCYBaHHS B NiKYBaHHI 3aXBOPIOBAHHA ab0 MEAWYHOTO CTaHy,
BMOpaHOro 3 rpynu, LUO CKMNajaeTbCAd 3 aToMiyHOro AepMaTuTy, anepridHoro Ta KOHTaKTHOro
aepMartuTy BHacnigok nogpasHeHHs, peBMartoigHoro apTpuTy Ta YBEITY, PO3CISHOIro CKNepoasy.
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B iHWOMY KOHKpPETHOMY BapiaHTi 34iIMCHEHHS AaHWW BUHaXid CTOCYETbCH CMNOSMYKM 3a AaHUM
BMHaxo4OM [N 3aCTOCYBaHHA B JIiKyBaHHi 3axBOPKOBaHHA abo MeAWYHOro CTaHy, 3a SKOoro
iHribyBaHHa Kv1.3 3yMOBMIOE aHTUNponid)epaTtuBHY BignNoBiAb, 30KpPeMa 3axBOpPKBaHHA abo
MEAUYHOTO CTaHy, BUOpPAHOro 3 rpynu, WO CKMagaeTbCa 3 paky MOJIOHHOI 3ano3u, paky A€qHuKa,
NENKO3y, XPOHIYHOTro NMiMOUUTAPHOIO NENKo3y, 0CTE0CapPKOMU, HEWPOOBNACTOMU, aaeHOKAPLUHOMU
nereHi NlaAnHK, MENAHOMW, PECTEHO3Y, Finepnnasii HEOIHTUMN.

B iHWOMY KOHKPETHOMY BapiaHTi 34iINCHEHHS OaHWMW BUHAaXig CTOCYETbCS CMNOSYKM 3a OaHUM
BMHaxo4OM [N 3aCTOCYBaHHA B JIiKyBaHHi 3axBOPKOBaHHA abo MeAWYHOro CTaHy, 3a SKOoro
iHribyBaHHA Kv1.3 3yMOBIIOE HENPONPOTEKTOPHY BiANOBIAL, 30KPEMA B MNiKyBaHHI HEWpoaereHepadji.

B iHWOMY KOHKPETHOMY BapiaHTi 34INCHEHHS OaHWW BUHaXig CTOCYETbCS CMNOSYKM 3a OaHUM
BMHaxo4OM [N 3aCTOCYBaHHA B JIiKyBaHHi 3axBOPKOBaHHA abo MeAWYHOro CTaHy, 3a SKOoro
iHribyBaHHa Kv1.3 3yMOBMIOE MOAYNIOBAHHA MeTabonisaMy KNiTUHKU, 30Kpema 3axBOpPHOBaHHA abo
MEANYHOro CTaHy, BUOPAHOro 3 rpynu, WO CKNaaaeTbCs 3 OXKUPIHHA Ta iHCYNIHOPE3UCTEHTHOCTI.

B iHWOMY KOHKpPETHOMY BapiaHTi 34iINCHEHHS OaHWW BUHaxi4 CTOCYETbCA CMOSIYKM 3a AaHuMm
BUHAXOAOM ANsl 3aCTOCYBaHHSA B JiKyBaHHI 3aXBOPOBAHHA ab0 MeAWYHOro CTaHy, sKi miagalTbest
NiKyBaHHIO LUMSAXOM NPUTHIYEHHSA KNITUH 3 PeHOTUNOM Ky1 3wa sucokomy piski - 3gkpnema KMNITUH IMYHHOT
cuctemMn 3 peHoTunom Ky1.3na sucokomy piski - Ginplil KOHKPETHO B-KNiTMH nam'aATi 3 nepeknioyYeHum
CUHTE30M i30TUNy Ta/abo edekTopHUX T-KMNITUH Nam'aTi 3 PeHOTUNOM Kyl 3Ha Bucokomy piski 110 GifbLLl
KOHKPETHO 3YMOBMEHUX T-KNiTMHAMW ayTOIMyHHWUX MOpPYyWeHb Ta XPOHIMHUX 3ananbHUX CTaHi.,
30kpema BMOpaHuX i3 rpynu, WO CKNagaeTbCa 3 MNCOpiaTUYHOrO apTputy, aiabety 1 Ttuny,
PEBMATOIAHOIO apTpuUTy, PO3CIAHOTO CKIEepo3y, ncopiasy, acTMu, rMOMepPYNOHEDPUTY, CIIPUHUHEHOTO
aHTuTInamMm o 6GasanbHOiT MemOpaHu KryOO4KiB, rOCTPOro KOpPOHApHOro cuHgpoMmy. B paHomy
KOHTEKCTi KNiTUHU 3 deHoTunom Ky1.3wa sucokomy piski  gpnqioTh COOOIO KMNITMHU, A€ KiMbKICTb
ekcnpecoBaHux Kv1.3 nepebyBae B gianasoHi Big 750 go 2900, 3okpema Big 950 o 2900 kaHanis
Kv1.3 Ha KniTuHy, Wwo Moxe 6yTu BM3HAYEHO 3a AONOMOrOK0 IMYHOTICTOXIMiMHOro 3abapeneHHs abo
aHanisy 3a JonoMorol metoay nokanbHoi dikcadii noteHuiany, gobpe Biaomux (paxiBueBi B AaHin
ranysi ta onucanux, Hanpuknag, y Wulff et al., J. Clin. Invest. 2003, 111, 1703; Rus et al., PNAS
2005, 102, 11094.

Y KOHTEKCTi JaHOro BMHaxXo4y BUSHAUUTH, UK € ekcnpecia Kv1.3 B kniTuHax cyb'ekTa BUCOKOLO, SK
BMU3HAYEHO B aHOMY JOKYMEHTI, MOXKHA, 30KpEMA, LUMASAXOM

1) ogep)kaHHs 3paska Bia BkasaHoro cyb'ekra,

2) HeoOOB'I3KOBOr0 BUWAINEHHSI i3 BKA3aHOro 3paska KnituH, ae ekcnpecis Kv1.3 nignarae
BU3HAYEHHIO,

3) HEOBOB'A3KOBOr0O KYNbTUBYBAHHSA BKA3aHUX KNITUH Y NPUAATHOMY cepeaoBULL,

4) BU3Ha4eHHs piBHA ekcnpecii Kv1.3 y BkasaHux KniTuHax,

€ B KOHKPETHMX BUNagKax

- BKasaHuiW 3pas3ok 4asnge cobol 3pasok piauHM, 30Kpema 3pasok CUHOBIanbHOT abo
CMMHHOMO3KOBOT pPiaWHK, 3pasoK, OoAepXKaHwui Wnaxom nenkadgepesy, abo 3pasok nepudepudHor
KpOBi, Hanpuknaa, Big cy0'ekTa, sSskM IMOBIpHO CTpa)kgae Ha peBMaToigHui aptput, abo 3pasok
TKaHWHW, 30KpeMa 3pa30K BPaKeHOT TKaHWHKW, Takoi K TKaHMHa 3 MCOopiaTUYHOro BOrHULIA,
CUHOBIaNbHa TKaHUHa abo iHDINLTPAT roNOBHOrO MO3Ky, BiJ BKa3aHOro cyb'ekTa;

- NpY UbOMY BKa3aHi KNiTUHK, B SKMX ekcnpecia Kv1.3 nignsarae BU3Ha4YEHHIO, 30KpemMa, ABNAITb
coboto nimdpountn, B-knituHn abo T-kniTMHM, Taki K Tem-KniTuHW; CD4+T-knituHm abo CD8+T-
KNiTUHY;

- BKasaHi KniTuHK, B AKkMx ekcnpecia Kv1.3 nianarae BU3HaAYEHHIO, BUAINAIOTL 3a AOMNOMOrOL
METOAMK, BIAOMUX B OaHii ranysi TExHiKM, 30Kpema LeHTpudyryBaHHA B rpagieHTi ryctuHm ta FACS
(CopTyBaHHA KMiTUH 3 aKTUBOBaHOK MNyOopeCLEHLielo), NPpU UbOMY AaHe BUAiINEHHs 3aCTOCOBYIOTh Y
BUNAAKY 3i 3paskamu piauH;

- BKasaHe npuaatHe cepefoBulle BigOMe B AaHii ranysi TexHiku, Hanpuknag, cepeaoBuLue
Oynbbekko, Take Ak cepeaosuwe Oynbbekko B Moaucikauii IckoBa, Ake Moxe OyTu AOMNOBHEHE
HeoOXxigHMMK AoBaBKaMu, TaKUMU AK aHTUOIOTUKK;

- y BUNAAKy 3i 3paskamy TKaHWH BUAINEHHS Ta KyNbTUBYBAHHA B MEBHUX BMNAZKax MOXyTb OyTu
3aMiHeHi cTagieto NigroToBKKM 3paska, Hanpuknag, niaroToBKK LWNSXoM napacdiHisauir;

- - ekcnpecito Kv1.3 y BKasaHuX KniTMHax BU3Ha4aloTb 3a AOMOMOrOK BiAOMUX Y AaHii ranysi
TEXHIKW MeToAMK, 30KpemMa 3a AonoMorot dikcaudii noTeHuiany, Takol ik MeToAuKa foKanbHOT
dikcauii noTeHuiany, WO 3ragyeTbCAa B AAHOMY [AOKYMeEHTi, abo WNsAXOM iMYHOTICTOXIMIMHOIO
3abapBneHHs1 BKaszaHuX KMiTUH | BU3HAYEHHS PiBHA ekcnipecii Kv1.3 3a aonomorow nyopeCueHTHOT
MiKpOCKONii, Takoi Sk onucaHa B nitepaTypi, NOCUNAHHA Ha AKYy BKNIOYEHi B AaHWW OOKYMEHT, npwu
LbOMY BianoBigHWK piBeHb ekcnpecii Kv1.3 y BKasaHux KniTMHaxX MOXHa po3paxyBaTW Ha OCHOBI
pesynbTaTiB, OAEpXKAHUX 3a AOMOMOrOI0 3ragaHux BULLE METOAWK, 3a AONOMOrOK BiAOMMX Yy AaHiin
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ranysi Texdikm cnocobiB, Taki K onucaHi B mniTepaTypi, MOCUMNAHHA Ha $IKY BKIOYEHi B AaHUN
JOKYMEHT;

i npuknaamn unx cnocobiB onucadi, Hanpuknaa, B PNAS 2006, 103, 17414; J. Clin. Invest. 2003,
111, 17083; J. Invest. Dermatol. 2011, 131, 118; PNAS 2005, 102, 11094.

HaHuit BUHaxXig 404aTKOBO CTOCYETbCA (hapMaueBTUYHMX KOMMNO3uuin, Habopie Ta HabopiB, WO
CKNaJarTbCa 3 YaCTUH, SKi MICTATL CNONYKY 38 AaHUM BUHAX04OM.

Janui BMHaxig [OOATKOBO CTOCYETbCHA 3aCTOCYBaHHSA CNOSlyKM 3@ AaHWM BUHaxXOAOM ANs
oAepKaHHA hapMmaueBTUHHUX KOMNO3MUIN Ta hapMaleBTUYHUX KOMNO3ULiNA, WO MICTATb CMONyKy 3a
OaHUM BUMHAxXO0AOM, SAKi B [O04aTKOBUX KOHKPETHUX BapiaHTax 34iMCHEHHS 3aCTOCOBYIKOTH AN
nikyBaHHa Ta/abo npodinakTUKM 3axBOPIOBaHb Ta/ab0 MeAUYHMX CTaHIB, PO3KPUTUX Y OAHOMY
OOKYMEHTI.

3okpema, dhapMaueBTUYHI KOMNO3ULiT, onucaHi B 4aHOMY AOKYMEHTI, MICTATb CMONYKY 3a AaHWUM
BMHAX0A0M Ta hapMaLeBTUYHO NPUAHATHUIA HOCI abo po3pigKyBau.

Kpim TOro, aaHuii BUHaxig CTOCyeTbCA roTOBOro BUPOOY, SIKMI MICTUTb NakyBanbHUI mMartepian Ta
dapmaueBTUYHUIA  3acCib, WO MICTUTLCS BCEPEAMHI NaKyBanbHOro marepiany, npu  LUbOMY
dapmaueBTUdHUIA 3aci®d € TepaneBTUYHO €dEKTUBHUM CTOCOBHO MEAMYHMX CTaHiB, OMUCaHux Yy
JaHOMy [OOKYMEHTI, i Ae nakyBamnbHWMA Marepian nepenbadae eTukeTky abo nNUCTOK-BKNAaKy B
YMNakoBLUi, SIKi BKasyTb Ha Te, WO dapMaLeBTUYHMIA 3acCi0 € 3aCTOCOBHUM ANS nonepemkeHHa abo
NiKyBaHHA MEANYHUX CTaHiB, ONUCaAHUX Y AaHOMY AOKYMEHTI, i Npu LUbOMY BKasaHuin hapmMauleBTUYHUIA
3acib mictuTb ogHy abo aekinbka Cnonyk 3a AaHuUM BUHaxoAom. lNMakyBanbHUIA martepian, eTUKeTKa i
NUCTOK-BKNAaAKa B YNakoBLi € TakuMu abo HaragyloTb Taki, SKi 3a3BMYan BBAXKAKTbLCA CTaHAAPTHUM
nakyBanbHUM Martepianom, eTUKeTKamu Ta NUCTaMu-BKIagkaMy B ynakoBui And hapmaueBTUHHUX
PEYOBUH, LLIO MAKTb MNOAIGHI TUNKM 3aCTOCYBAHHS.

dapmaueBTUYHI KOMNO3UUIT 3a AaHUM BMHAXOAOM OAEPXKYIOTb 3a A0MoMorot cnocobis, aobpe
BiJOMMX | 3HaWoMux (paxiBulo B AaHin ranysi. Ak dapmaueBTUYHI 3acobu crnonyku 3a AaHuM
BMHAXOAOM MOHa 3acTocoByBaTM €K Taki abo, 3o0kpema, B KkombiHauii 3 BignoBigHUMMU
dapmaueBTUYHUMKM  AONOMDKHMMKM  3acobammu  Ta/abo HanoBHOBadYamu, Hanpuknag, y dopmi
TabneTok, TabneTok, BKpUTUX OOOMOHKOIO, Kancyn, KanmneT, Cyno3uTopiie, nnactupie (Hanpuknag, y
dopmi TTS), emynbCiii, cycneHsin, renie abo po3vuMHiB, NpU LbOMY BMICT aKTUBHOT CMONYKM
CTaHOBWTb, Hanpuknag, Biga 0,1 oo 99 % abo Bia 0,1 go 95 %, i ae wnaxom BMOGOPY BiANOBIAHWUX
JonomipkHux 3acobie Ta/abo HanoBHOBaYiB 3abe3neuvyloTb BigNOBIAHICTE hapMaueBTUYHOT hopMu
AN BBeAEHHs (Hanpuknag, popMu 3 BiACTPOYEHMM BUBINbHEHHAM abo eHTepocontoBinbHOT dhopmm)
aKTUBHIN crnonyui Ta/abo HeodxigHOMY no4vartky Aiil, Wo nianarae JOCATHEHHIO.

Y KOHKPETHUX BapiaHTax 3[INCHEHHSA WNSXM BBEAEHHA BMOpPaHi 3 rpynu, WO CKNagaeTbecs 3
BHYTPILULHLOBEHHOIO, MNepopanbHOro, BHYTPILLHBOM'A30BOr0, BHYTPILUHBOOYHOro, MICLEBOro Ta
€HTEepanLHoro.

CtaHgapTHa gosa cnonyk 3a gaHuM BMHaxogom Yy BMNaAKy CUMCTEMHOT Tepanii (p.o.) 3assuyan
crtaHoBuTb Big 0,3 go 30 wmr/kr Ha goby abo Big 0,3 go 100 mr/kr Ha aoby, ans (i.v.) 3asBuuan
cTtaHoBuTb Big 0,3 ao 30 mr/kr/roa. Bubip oNnTUMAanNbHOrO pexXumy AO03yBaHHA | TPMBANOCTI NiKyBaHHS,
30Kpema HeobXiAHUX Y KOXKHOMY BMNAAKy ONTUMAanbsHOi 403K Ta cnocody BBEAEHHS aKTUBHMX CMONYK,
MOXe 34iMCHUTKU dhaxiBeLb Yy AaHii ranysi Ha OCHOBI MOro/ii cneuianbHUX 3HaHb.

daxiBeub y AaHin ranysi 3HaWoMui 3 OOMNOMDKHMMM 3acobamu, CepeaoBMLLAMU-HOCISIMMU,
HaMNOBHIOBa4Yamu, po3pigkysavyamu, HOCIAMU abo AOMOMDKHUMM PEe4YOBUHAMMU, AKi € MPpUAaTHUMK ANs
noTpibHMx papMaueBTUYHMX CKnaaiB, npenapaTis abo KOMNO3uUin, 3 Orngaay Ha Woro/ii cneuianbHi
3HaHHA. Ha goaatok A0 po3YMHHUKIB, refieyTBopoBadiB, MaseBMX OCHOB Ta IHLLIMX HAanOBHIOBaYiB And
aKTMBHOT CNONykn y (papmMaueBTUYHUX KOMMO3ULISX 3a AaHMM BUHaxX04OM MOXHA 3aCTOCOBYBaTH,
Hanpuknag, aHTUOKCUAAHTK, AUCnepryBanbHi 3acobu, emynsratopu, KOHCEpPBaHTK, contobinizaTopu,
BGapBHUKK, KOMMNIEKCOYTBOPIOBASIbHI 3acobu abo peyoBMHH, LLO MiABULLYIOTb MPOHWUKHY 34aTHICTb.

3anexHo Big KOHKPETHOro 3axBOplOBaHHA Ta/abo MeAUYHOro CTaHy, SKi NianaratoTb NiKyBaHHIO
abo nonepemkeHHI0, HEOOOB'A3KOBO CMISILHO 3i CMOMyKamMu 3a JaHUM BMHaxXOA4OM MOXHa BBOAMTU
[0AaTKOBI TEpaneBTUYHI akTUBHI 3acobu, siKi 3a3Bu4vaint BBOAATb ANSA MiKyBaHHA abo nonepeaKeHHs
JAHOro 3axBOPIOBAHHSA. BUKOPUCTOBYBaHI B AAHOMY AOKYMEHTI A0AAaTKOBI TepaneBTUYHI 3acobu, sKi
3a3BMYan BBOAATb ANS NikyBaHHS abo nonepeakeHHS KOHKPETHOTO 3aXBOPIOBAHHSA, BidoMi dhaxiBLEBi
B AaHii ranysi 9k Taki, Wo npusHadeHi ansa nikyBaHHA aHOro 3axBOPIOBaHHS.

Y 104aTKOBOMY acCMeKTi 4aHOr0 BUHAXOAY CMOMyKWM 3a JaHWM BUHaxo4oM MOXHa KOMOiHyBaTK 3i
CTaHJapTHUMK TepaneBTUYHMMMK 3acobamu, AKi 3a3BUYan 3aCTOCOBYIOTb ANA NiKyBaHHA ONUCAHUX Y
OAaHOMY OOKYMEHTI MeAWYHMX CTaHiB, Oinbll KOHKPETHO, BMOpaHMX i3 rpynu, WO BKMwyae 06es
OOMEXKEHHA METOTpEeKcaT, KOPTUKOCTEPOiaMW, Taki SK NpeaHi3oH, NpedHi3onoH, MeTUNMNPEAHI30NoH,
JekcameTasoH, 6eTaMeTa3oH, KOPTU3OH Towo; MmikodeHonaty ModeTun, Takponimyc, nednyHomia
abo TepudpnyHomia, uuknocnopuH A, uuknodocdamia, MITOKCAHTPOH, piHronimoa, asaTionpuH,
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rnatupamepy auetar, iHribitop IK-1, Takuin 9k TRAM-34, iHri6itop JAK, Takuin gk TodpaumTtuHid abo
GapuuutuHid, iHriditop SYK, Takun gk dhoctamaTuHio, iHtepdepoH-6eta (IFN-B).

daxiBulo B AaHiN ranysi TEXHIKM HA OCHOBI WOro/ii cneyianbHUX 3HaHb BigOMI 3aranbHa(3ararnbHi)
nobosa(anobosi) no3a(aosn) i dopma(chopmm) BBEAEHHSA aoaarkoBoro(4oaaTtkoBux)
TepaneBTUYHOro(TepaneBTUYHMX) 3acoby(3acobiB), AKkM(sKi) BBOAATH CHiNbHO. BkasaHa(BkasaHi)
3aranbHa(3aranbHi) godoea(noboBi) Ao3a(no3n) moxe(MOXKyTb) BapilOBAaTUCA B LUMPOKOMY AianasoHi
3HayeHb. B xo4i npakTUYHOro 34iiCHEHHA AaHOro BUHAxXoAy i 3anexxHo Big AeTanewn, xapakTepucTUk
abo uinen sragaHux BULLE TX 3aCTOCYBaHb CMONYKM 3rigHO 3 AaHWM BMHAxX04OM MOXHa BBOAMTU B
pamkax KOMBIHOBaHOT Tepanii OKpeMo, NOCNiAOBHO, 0AHOYACHO abo BiaCTPOYEHO B Yaci (Hanpuknag,
y BUINSAAI OOMHUYHKMX NiKapcbkmx ¢opm 3 ob6'egHaHMMM go3amu, y BUIMNAAI PO3AiNeHMX Ha Oo03u
OOWNHUYHMX NiKapcbkux popm abo 0gMHUYHUX MNIKAPCbKUX POPM i3 AONOMIKHUMMW OKPEMUMU A03aMM,
y Burnagi komGiHauii 3 ikcoBaHumm abo HedikcoBaHMMKM fdosamu, y Burnagi Habopie, wo
CKnagarTbCca 3 4acTuH, abo y Burmsai cymiwen) 3 oaHMM abo aeKinbkoMa CraHaapTHUMU
TepaneBTUYHUMM 3acobamun. Y NeBHUX BapiaHTax 34iIMCHEHHA AaHi CTaHAAPTHI TepaneBTUYHI 3acobu
nepeabavaloTb BiAOMI B AaHi ramnysi TexHiku XimioTepaneBTuuHi abo npoTupakoBi 3acobu, Lo
LinecnpaAaMoBaHO BNAWBAaIOThb HA MilLEHb.

OTXe, AO0AATKOBMI acnekT AaHoro BuHaxody nepeabadae komOiHauiilo abo apMaueBTUYHY
KOMMO3MLilO, WO MICTUTb MEepLUMA akTUBHWI iHIPedieHT, Akuii aBnse cobolo Crnomnyky 3a AaHuMm
BUHaxoaoM abo Ti cinb abo rigpaT, ApYruin aKTUBHUIA IHTPEdIEHT, AKMIA ABNsiE COBO0I0 BIAOMUIA y AaAHIN
ranysi TExHiKMW TepaneBTUYHWWA 3aci® AN MeAWYHMX CTaHiB, OMUCAHMX Yy OAHOMY JAOKYMEHTI, i
HeoOOoB'A3KOBO  (hapMAaKONOriYHO MNPUAHATHUIA  HOCIR, po3piaKyBad Ta/abo HanoBHWOBaY Ang
NOCNiAOBHOIO, OKPEMOro, OAHOYACHOro abo BiACTPOYEHOro B Yaci 3acTocyBaHHA B Tepanii B 6yab-
AKOMY nopsagky, Hanpuknaz, Ansg nikyBaHHdA, nonepempkeHHs abo nomnerweHHs CUMMTOMIB
3axXBOPIOBaHb Ta/abo MeANYHUX CTaHiB, ONUCAHUX Y AaHOMY JOKYMEHTI.

B OaHOMy KOHTEKCTI AaHM BUHAaxig A0AATKOBO CTOCYETbCsl KOMOiHAUl, WO MICTUTb NepLUni
AKTUBHUM iHTpedieHT, KM ABNAe coOO0l0 LOHANMEHLUE OAHY CMONYKY 3riAHO 3 AaHUM BUHAaxXOAOM, i
OPYrUIA akTUBHUIA iHTpedieHT, Ak aBnsAe cobolo LWOHANMEHLLE OAWH BiAOMWUA Yy AaHi ranysi TEXHIKK
TepaneBTUYHUI 3aci® Ans MeaANYHMX CTaHiB, ONUCAHMX Yy AaHOMy [AOKYMEHTI, Ans OKPEMOro,
NOCNiAOBHOrO, OAHOYacHOro abo BiACTPOYEHOro B 4aci 3aCTOCYBaHHA B Tepanii, Ak, Hanpuknag, y
Tepanii 3axBOpIOBaHb, 3ragaHux y AaHoMy AOKYMEHTI.

3riaHo 3 gaHuM BUHaxo4oM TepMiH "koMOBiHauUia" moxe nepeabadatn KkomOiHaUilo 3 (DIKCOBAHOK
003010, KOMOiHaUio 3 HecdikcoBaHow ao030t0 abo Habip, Wo cknagaerbes 3 YacTuH. "KomOiHauia 3
dikcoBaHOO A030K0" BU3Ha4YeHa Ak KOMOIHaUif, B SKiA BKasaHM NepLUMi akTUBHUIA iHIPEmdieHT i
OPYrUIA akTUBHWUIA IHFPEdIiEHT MPUCYTHI pa3om B OAHIA OAMHMYHIN Ao3i abo B ogHomy 06'ekTi. OgHUM
npuknagoMm "kombGiHauii 3 dikcoBaHO O030K0" € (hapMaueBTMYHA KOMMNO3WLS, B SKiM BKaszaHUi
nepwnii akTUBHWWA IHrPERIEHT | BKasaHWW APYrMd akTUBHWIA IHrPedieHT NPUCYTHI B CcyMmiwi ans
0QHOYAaCHOr0 BBEAEHHSA, Takil Ak cknaj. IHwuM npuknagom "komGiHauil 3 dikcoBaHOW A030K" €
dapmaueBTMyHa KomOiHauia, B SAKiM BKasaHUM MepLUMA akTUBHWUWA iHrpeaieHT i BKasaHum Apyrui
AKTUBHUM IHTPEdIEHT NPUCYTHI B OAHIM 0ANHULI, HE NepebyBatoun B CyMiLLli.

"Habip, wWo cknagaerbca 3 4acTUH" BU3HAYEHMI K KOMOIHAUiA, B Kl BKazaHWW NepLUni
AKTUBHUM iHIPEAieHT i BKA3aHWW APYrM akTUBHWUI iHrPedieHT NPUCYTHI GinblU HDK B OAHIA OAWMHMLUI.
OaHuM npuknagom "Habopy, WO CKNagaeTbcs 3 4acTuH" € KoMOGiHauid, B K BKasaHWW nepLuvi
AKTUBHUM iHIPEAieHT i BKa3aHWA APYrMii akTUBHWUW iHrpedieHT NpucyTHi okpemo. KomnoHeHTu Habopy,
LLO CKNajaeTbes 3 YaCTUH, MOXHa BBOAMTU OKPEMO, NOCAIAOBHO, 04HOYACHO abo BigCTPOYEHO B Yaci.

MepLunii | ApyrvMin akTUBHUA iHrpedieHTn koMOBiHaUil abo Habopy, WO CKNagaeTbCs 3 YaCTUH, 3rigHO
3 JaHUM BUHAaX0A0M MOXYTb OYyTU MPUCYTHIMW Yy BUrNSAI OKpEMUX CKnagdiB (TOOGTO He3anexxHo OAWH
BiJ 0AHOr0), ski NoTim 6epyTb pa3om AN 04HOYACHOTO, NOCHiA0BHOIO, OKPEMOro abo BiACTPOUEHOrO
B Yaci 3acTocyBaHHs B KOMOiHOBaHiin Tepanii; abo ynakoBaHUMM i MPUCYTHIMM pasom y Burnsagi
OKPEMMUX KOMMOHEHTIB KOMOIHOBAHOTO KOMMNEKTY ANSA OAHOYACHOTO, MOCMiAOBHOTO, okpemoro abo
BiJCTPOYEHOrO B Yaci 3aCTOCyBaHHSA B KOMBIHOBaHIN Tepanii.

Tunu papMaUeBTUYHOIO CKMagy MEpLIOro i APYyroro akTUBHOTO iHrpeaieHta kombGiHauii abo
Habopy, WO CKknagaeTbCa 3 YacTuH, 3rigHO 3 AAaHMM BUHAXOAOM MOXYTb OyTWM nogiGHumu, To6TO
obuaBa iHrpegieHT cknageHi B okpeMi Tabnetkn abo kancynu, abo MoxyTb OyTu pisHUMM, TOBTO
niaxoauTn AnAa pisHMX popm BBEAEHHS, SK, HanNpuknazg, OAWH aKTUBHWUW IHrpedieHT cKnaaeHun y
Burnsai Tabnetkn abo kancynu, a iHWWA CKNaaeHuin, HaNnpuUknaa, AN BHYTPILLHbOBEHHOTO BBEAEHHS.

KinbKOCTi mepLioro i Apyroro akTMBHUX IHIpeaieHTiB KoMOIHaUiin, komno3uuin abo HabopiB 3rigHo 3
OaHUM BUHAxX0A0M MOXYTb pasoM SABNATU cOBOK TepaneBTUYHO e(PEKTUBHY KiNbKICTb ANSA MiKyBaHHS,
npodinakTukn abo nonerweHHss CUMMTOMIB MEAUYHOTO CTaHy, ONMUCAHOr0 B AAHOMY JOKYMEHTI.

HogaTkoBuii acnekT AaHoro BuMHaxoay nepeabadvae cnoci® cninbHOT Tepanii MEANYHMX CTaHIB,
ONUCAHUX Y OAHOMY [AOKYMEHTI, y nauieHta, wo notpebye Takoro nikyBaHHA, sikui nepeabaqae
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BBEJEHHA BKA3aHOMYy NauUi€HTy OKPeMO, MOCMiAOBHO, OAHOYacHO ikcoBaHOT abo HediKCoBaHOI
dapmMakonoriYHo akTUBHOI, | TepaneBTUYHO €(PeKTUBHOT, i CTEPMHOT KINLKOCTI 0AHIeT abo AeKinNbKoX
CMONyK 3rigHo 3 JaHWUM BUHAX0A0M, a TakoX (papmakosioriyHo akTUBHOI, | TepaneBTUYHO e(PEKTUBHOT,
i CTEpMHOT KiNbKOCTI ogHOro abo AeKinbKoX BiAOMMX B AaHiN ranysi TEXHikM TepaneBTUYHMX 3acobiB
AN MEAWYHMX CTaHIB, ONUCAHNX Y JAHOMY AOKYMEHTI.

Ona ogepxaHHa apmaueBTUYHUX KOMMO3WLiA CMONYKW 3a AdaHUM BUHaXOAOM BignoOBigHWMM
YMHOM 3MilIYIOTh i3 nNpuaatHuMKU PapMaueBTUMHUMKU  OONOMiKHMMM  3acobamu | 4oOaTKOBO
o6pobnATE 3 oAepXaHHAM npuaaTHUX dapmMaueBTUMHUX cknagiB. [MpuaaTtHi hapMaueBTUYHI
cknagu sBNATb coB0I0, Hanpuknaa, NOpPOLLKW, eMYNbCii, cycneHsii, cnpei, onii, masi, XXUpHi masi,
Kpemu, nactu, reni abo pos3umHu. PapmMalueBTUYHI KOMNO3MLIT 3rigHO 3 AaHUM BUHAXOA0M OAEPKYIOTb
3a gonomoroto aobpe BigoMux cnocobis.

TepmiHn "KiMHaTHa Temnepatypa" abo "k. T.", BUKOPUCTOBYBAHI B JAaHOMY AOKYMEHTI, 3a3Bu4ai
03Ha4atoTb NpubnuaHo 25 °C.

3acTocoByBaHi aHaniTUYHI npunaan

AHanitnyHuii LC/ESI-MS: astomaTuuHuin gosatop Waters 2700. Cucrtema Waters 1525 gns
nogadvi Jekinbkox po3dnHHKKIB. [NMeTneBuii posatop Ha 5 Mkn. KonoHka: Phenomenex Onyx
Monolythic C18 50 x 2 MM 3 nepeadinbTPoM Ha 2 MKM i3 HeipxkaBHOT ctani. Emoent A: H20+0,1 %
HCOOH; enioeHt B: MeCN. lpaaienT: Bia 5% B o 100 % B 3a 3,80 xB., NOTiM i30KpaTU4HE
enooBaHHa npotsarom 0,20 xB., noTiM 3HOBY 40 5 % B 3a 0,07 xB., NnOTiM i3okpaTuU4He enoBaHHS
npotarom 0,23 xB.; weKuakKicTb notoky 0,6 mn/xs. Ta 1,2 MN/XB.

OgaHokBagpynonbHuin mac-cnektpometp Waters Micromass ZQ 4000 i3 mkepenom ioHisauii
enekTpopo3nuneHHaMm.  Cnocid MS: MS4_15minPM-80-800-35V; pexum  OeTEeKTyBaHHSA
NO3UTUBHO/HEraTUBHO 3apsaarKeHux ioHiB, maca/sapag 80-800 3a 0,5 c; Hanpyra Ha kaninapi: 3,50 kB;
Hanpyra Ha KoHyci: 50 B; Hanpyra Ha nomHO)yBadi: 650 B; Temnepartypa 6noky 3 mkepenom i rasy
Ana geconbBataudii BignosigHo ctaHoButb 120 °C Ta 300 °C. [BOXBUNLOBUIA AETEKTOP MOMfIMHAHHSA
Waters 2487, BctaHOBNEeHWI Ha 254 HM. MporpamHe 3abe3neveHHa: Waters Masslynx V 4.0.

OgaHokBaapynosnbHuin mMac-cnektpomeTp Waters Micromass LCZ Platform 4000 i3 gxepenom
iOHi3auil enekTpoposnuneHHsaM. Cnocid MS: MS4_15minPM-80-800-35V; pexvMm OeTeKkTyBaHHSA
NO3UTUBHO/HErATUBHO 3apsaxeHux ioHiB, Maca/sapag 80-800 3a 1 c; Hanpyra Ha kaninapi: 4,0 kB;
Hanpyra Ha koHyci: 30 B; Hanpyra Ha nomHo)yBadi: 900 B; Temnepartypa 6noky 3 mkepenom i rasy
ana peconbBatadii BignosigHo ctaHoBuTb 120 °C Ta 300 °C. [Oetektop Ha dhoToaiogHin maTpuui
Waters 996, BctaHoBneHun Ha 200-400 Hm. MporpamHe 3abesneveHHs: Waters Masslynx V4.0.

3HaveHHa ana [M+H]*, HaBeaeHi B npuknagax, € Takumu, LIO MPeAcTaBfeHi Ha BianoBigHIn
xpomatorpami LC/MS ana sianosigHoT cnonyku. Bei Ui 3Ha4YeHHS BUMIPSAHI Y NPUAHATHUX Mexax +/-
0,3 oanHWUi NOPIBHAHO 3 PO3paxoBaHOK TOYHOIO MACOIO NICAA NPOTOHYBAHHSA CMONYKU.

MNpenapatuBHa ToOHKoWwapoBa xpomartorpadia (npenapatusHa TLC): nnactuHn Merck PLC,
cunikarenb 60 Fass4, 0,5 MM, 1,0 mm abo 2,0 mm.

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

MNpenapatusHa HPLC-MS: asTomatnyHuini gosarop Waters 2767, cuctema gns nogadi Aekinbkox
PO3YMHHUKIB 3 aHaniTUYHMMKU Hacagkamu ana Hacoca Waters 600 (100 mkn); perynarop Waters 600;
MoAynb Anst GiHAPHOro rpagieHTa 3 npenapaTMBHUMKM Hacaakamu ana Hacoca Waters 2525 (500 mkn).
PosgegeHHsa B KOMOHUi: po3umHHKK 1; MeCN:H20 70:30 (06./06.), po3vnHHuk 2;: MeCN:MeOH:DMF
80:15:5 (06./06./06.); WIBMAKICTb MOTOKY: 5 MN/XB. ABTOMATUYHUI go3aTop 2767 3i wnpuuom Ha 10 mMn
i neTneBuM gosatopoM Ha 10 mn. Konoxka 3 6-nosuuinHum knanaHom Flom 401 3 Waters X-Terra
RP18, 5 mkm, 19 x 150 MM i3 3axucHum kaptpuaxkem X-Terra RP18 5 mkm, 19 x 10 MM,
3aCToCOBYBaHMM 3a LBKAKOCTI noToky 20 mn/xe.; Waters SunFire Prep OBD 5 MkMm, 30 x 50 mm i3
3axucHuUM KapTpuaxem SunFire RP18 5 mkm, 19 x 10 MM, 3aCTOCOBYBaHMM 3a LUBUAKOCTI NOTOKY 25
Mn/xe.; Waters Atlantis Prep T3 OBD 5 mkm, 30 x 50 MM i3 3axucHum kaptpugxem Atlantis,
3acTocoByBaHMM 3a wBKAakocTi notoky 50 mn/xs.; Waters X-Bridge Prep OBD 5 mkm, 19 x 150 mm i3
3axucHum kapTtpuaxem 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 kaptpuaxem Atlantis,
3aCTOCOBYBaHMM 3a LWBUAKOCTI noToky 25 mn/xs., i YMC-Actus Hydrosphere C18 5 mkm, 20 x 50 mm
i3 3aXUCHUM KapTpuakem Actus, 3acTOCOBYBAHMM 3a LUBMAKOCTI noToky 20 mn/xe. EmoeHT A: H20,
wo mictutb 0,1 % (06./06.) HCO2H, a6o H20, wo mictutb 0,1 % (06./06.) NEts; emoeHTt B: MeCN.
Pi3Hi niHiNHI rpagieHTn, okpemMo NpUCTocoBaHi Ao 3paska. Ob6'em, WO BBOAUTLCS: 9 MM, 3anNeXHO Big
3paska. [HopaTtkoBur posyuHHuk: MeOH-MeCN-H20-HCO2H 80:15:4,95:0,05 (06./06./06./06.).
Hopatkosuin Hacoc: Waters Reagent Manager, wsnakicte notoky 0,5 mn/xs. OaHOKBaApynonbHUIA
mMac-cnektpomeTp Waters ZQ i3 mpkepenom ioHisauii enekrpoposnuneHHaMm. Pexum aeTekTyBaHHs
NO3UTUBHO ab0 HeraTuBHO 3apsAmkeHuX ioHiB, Maca/zapag 105-950 3a 1 ¢; Hanpyra Ha kaninapi: 3,6
kB; Hanpyra Ha koHyci: 45 B; Hanpyra Ha nomHoxyBsaui: 700 B; Temnepatypa 3paska i rasy ans
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aeconbBaTtadii BignosigHo ctaHosuTb 120 °C Ta 250 °C. Mpuctpin Waters Fraction Collector 2767 i3
3anyckoM 30upaHHa dopakuin 3a curHanom mac- abo Yo-getekrtopa. [BOXBUMNbOBUM AETEKTOP
nornuHaHHA Waters 2487, BcTaHoBneHun Ha 254 Hm. Mporpamue 3abesnedveHHs: Waters Masslynx V
4.0 SP4.

Cnektpu 'H-AMP peectpyBanu 3a kiMHaTHOT Temnepatypu Ha ®yp'e-cnektpometpi AMP 3
HaanpoBigHUM MarHitom Avance™ Bruker, 300 My, Ximiydi 3cyBu O BKkasaHwi B ppm.
MynbTUNNETHICTE NEBHOrO curHany (CuHrneTt, ayéner, TpunmneT, KBapTeT, MyNbTUMNMET) BKasaHa
BiaNoOBiAHUM CKOpOYeHHAM (BianoBigHo s, d, t, g, m). MNMpu ubomy "br s" BKasye Ha LUMPOKUIA CUHITIET, a
"mc" BKasye Ha LeHTpoBaHWA MyneTunneT. CUrHanu 3anuukoBoro po34YMHHMKA BUKOPUCTOBYBAIM SIK
BHYTpiWHi cTrangaptu: d(CDCls) = 7,26, 5(d6-DMSO) = 2,50, 6(CDsOD) = 3,31, 8(d6-aueTtoH) = 2,05.

Entoentn anga npenapatuHoi TLC abo konoHkoBoi xpomartorpadii (CC) Ha cunikareni

EntoenT 1: netponennni eip/CH2Cl2/MeOH; entoenTt 2: CH2Cl2/MeOH; entoeHT 3: neTponenHui
edip/eTunaueTart; Npu LUbOMY ANA KOXKHOIO €fl0eHTy BUKOPUCTOBYBAaNKU 3rajgaHi BULWeE PO34YUHHUKU B
Pi3HMX CNiBBiAHOLWEHHSAX 3aneXHO Big BiaNOBIAHOT CNONYKK.

CtaHaapTHi NPpOTOKONM Ta CXEMU CUHTE3Y CTPYKTYpPHUX BNokiB

3a BIiACYTHOCTI Ha PpUHKY HeoOXxigHi cknaaHi B-ketoedvipu b1 (cxema 1) cuHTe3dyBanu 3a
JOMOMOro0 KoHaeHcauii KnanseHa 3 BianoBigHO 3amilleHux cknagHux edipie 6€H30MHOT KUCMOTH i
BianoBiaHMxX anbda-3aMileHnX cknagHux edipie ouToBoi KMCNoTKM 3rigHo 3 Taber et al., J. Org.
Chem. 1995, 60, 1093 ta Milller et al., Helvetica Chim. Acta 1998, 81, 317, NPOTOKONU CUHTE3Y AKUX
BKIMIOYEHI B JaHWMA AOKYMEHT 3a AONOMOrow nocunaHHs. MoTpibHi cTpykTypHi Gnokn ogep»kyBanu B
TayTOMEpHin d)opmi cknagHoro B-ketoedipy Ak e€aMHuit abo OCHOBHUIN KOMIMOHEHT y CynpoBOdi B
OiNbLIOCTI BUNAAKIB iX TayTOMepHOT dopmu ankin-3-rigpokcu-3-apun-2-nponexHoary: etun-3-(2-
drTopdpeHin)-2-meTun-3-okconponaHoary, eTun-3-(2-eTokcudeHin)-2-meTun-3-okconponaHoary,
eTun-3-(2-meTokcudeHin)-2-meTun-3-okconponaHoary, eTun-3-(3-meTokcudeHin)-2-MeTun-3-
okconpornaHoary, eTun-2-metun-3-okco-3-peHinnponaHoary, MeTun-3-(2-xnopdeHin)-2-meTnn-3-
oKkconpornaHoary, eTun-2-meTun-3-okco-3-(nipuauH-3-in)nponaHoaTty, mMeTun-3-(2-meTokcunipuamnH-3-
im)-2-MeTun-3-okconponaHoary, MeTun-3-(4-MeTokecuMnipuanH-3-in)-2-MeTun-3-okconponaHoary,
MeTun-2-MeTun-3-(0-Tonin)-3-okconponaHoary.

Ak npuknag HaesegeHo AMP-cnekTp Ana eTun-2-metun-3-okco-3-dpeHinnponaHoary, skui 6yno
oAepxaHo nuie y cdopmi cknagHoro B-ketoedipy: 'H AMP (300 My, CDCls): & = 1,16 (3H, t, OE),
1,49 (3H, d, Me), 4,15 (2H, g, OEt), 4,37 (1H, q, CH), 7,47 (2H, tt, Ar-H), 7,58 (1H, tt, Ar-H), 7,98 (2H,
dt, Ar-H). MoAibHum YymHom Ak npuknad HasegeHo AMP-cnekTp and metun-3-(2-xnopdeHin)-2-MeTun-
3-okconponaHoary, Akuin oAep)KyBanu y BUrnadi Cymilli 3 nOro TayTomepom y cnisgigHoweHHi 3:2: 'H
AMP (300 MI'y, CDCls): & = 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 keT0 + 4H eHon, m, Ar-H), 12,57 (1H,

s, OH, eHon).
Cxema 1
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CtanpaptHa npoueaypa 1 (SP-1): cuHtes hpypokymapuHie (aus. cxemy 1)

SP-1A (apantoBaHo 3 J. Org. Chem. 1962, 27, 3703): BianosiaHui pesopuuH a (0,36-4,0 mmonb,
1,0 ekB.) 0B6pobnsinu BignoBigHUM cknagHumMm PB-ketoedipom b1 (1,0 ekB.) Ta TPUPTOPOUTOBOID
kucnotowo (1-2 MN/MMOSb), HarpiBatoun 3i 3BOPOTHUM XONOAWUNLHUKOM, NPOTAroM Houi. Peakuiio
racunu gogaBaHHAM BOAM 3 NboAgoM. CyMilll TpUYi eKcTparyBanu eTunaueTaTom, o8'eqHaHi opraHiyti
drasu npomuBanu oauH pas BoaH. NaHCOs (5 %) i sucywysanu Hag MgSOs 3 opepkaHHAM
HEOYULLEHOTO KyMmapuHy c1.

SP-1B (agantoBaHo 3 Heterocyclic Commun. 1997, 3, 339; Chem. Nat. Comp. 2000, 36, 478;
Chem. Nat. Comp. 2002, 38, 539): ekBiBaneHTn (ekB.) BKa3aHi CTOCOBHO KifIbKOCTi pe30opuuHy, Lo
BUKOPUCTOBYETLCA B SP-1A.

12 cragig: HeouulleHUn KymapuH c¢1 posunHanu B auetoHi (10 mn/mmonb; ans OGinbLuoro
Macwtaby Bukopuctoysanu 5 mn/mmons), goaasanu KoCOsz (2,0 ekB.), Nal (0,3 ekB.) Ta BignoBiaHui
anbca-ranoreHketoH d1 (1,6 ekB.), i cymilw nepemiwysanu, HarpiBawoumM 3i 3BOPOTHUM
XONOAUNLHUKOM, NpoTaroM Hodi. Coni BigdinbTpoByBanu, ocag NPoMUBanNU aueToHoM, i dinbTpar
KOHLUEHTPYBanu go Cyxoro cTaHy.
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2-8 cTafif: HeouULLEHyY cyMmil nornuHanu 3a gonomoroto iPrOH (3-10 mn/mmons) i 06pobnsamm 1,0
H. BogH. NaOH (3-10 mn/mmone) npu 80 °C npotarom 5 rog. Cymiw oxonogxysanu Ao KiMHaTHOT
Temnepatypu Ta nigkucnoBanu 5 % sogH. HCIl (ao pH 1-2). lMNoTtim gogasann H20, i ogepkaHy
cycneHsito 36epiranu npyu npudnusHo 4 °C npoTAroM Hodi. 3anexHo Biad KiHUEBOro pesynbtaTty abo
ocaj BigINbTpoOBYBanuM i NpoMMBanu 3a gonomorow 5 % sogH. NaHCOs, aeioHizoBaHoi BoaK i Ha
3aBepuweHHsa Et20 (SP-1B-1), abo y pasi MyTHOT CyMmiLli BKa3aHy CyMill ekcTparyBanu etunayeratomM
abo CH:Cl2, o6'eaHaHi opraHiuHi ¢asm npomueanu HacudeHum BoaH. NaHCOs, BucywyBanu Hag
MgSQOa4 i ounwanu 3a gonomMorow npenapatueHoi TCX abo KONOHKOBOT xpomarorpadii Ha cunikareni
Ans cuHtesiB y 6inbwiomy MaciTabi (SP-1B-2) 3 ogepaHHAM dypOKyMapuHiB e.

Cxema 2
o
@
. 7 NES
;\, o AE ACOHICHT
Br—f B T el
A A
f et (R¥= M) h
. e (R = Mej aMiH

3,9-Oumetun-5-deHin-7H-dypo[3,2-glxpoMeH-7-0H  (e1) cuHTesyBanu 3rigHo 3 SP-1A 3
BUKOPUCTAHHAM 2-MeTunpesopumHy Ta etunbensoinaudertaty; suxia 53 % (30 MMonb; npoaykrt
ocapKyBanu, OXONOMKYIOUN peakuiiHy cymiw Ao K. T., inbTpyBanu i npomusanu soaoto ta MeOH,
abo peakuiiHy Cymill po3BOAMNM BOAOK | ekcTparyBanu eTtunaueratom), Ta SP-1B-1 (3
BUKOPUCTAHHAM XnopaueToHy d2; KiHUeBe OYMLLEHHA 3a AOMOMOrOK KOMOHKOBOI Xpomarorpadii Ha
cunikareni, Big 100 % neTponenHoro edipy Ao enoeHTty 3 - 6:4, i nepekpucranisauia 3 MeOH).

7-Tippokcu-8-meTun-4-perin-2H-xpomen-2-o1 (¢1, cxema 1): 'H AMP (300 MI'y, ds-DMSO): 6 =
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-Oumetun-5-cpenun-7H-dypo[3,2-glxpomeH-7-oH (e1): LC/MS [M+H]+: 290,93; 'H AMP (300
My, CDCls): & = 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 MI'u, ds-DMSO): 6 = 2,12
(BH, d, Me), 2,58 (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).

BpomyeaHHa 3,9-aumetun-5-deHin-7H-dypo[3,2-glxpoMeH-7-oHy (e1)

Crnonyky (e1) (3,4 mmonb) posunHanu B CH2Cl2 Ta ACOH (no 4,5 mn/Mmonb KOxHOro). Joaasanu
N-6pomcykumHiMig (1,2 eks., B CH2Cl2, 2 Mn/MmMonb), i cyMill nepeMiwysanu 3a k. T. npotarom 1 roa,.,
a notim possogunu 3a gonomoroto CH2Cl> i npomuBanu 3a gonomorow 5 % BoaH. NaHCOs.
OpraniyHy basy sucywysanu Hag MgSOs, DinbTpyBanu i KOHUEHTPyBanu in vacuo. 3a HeobXiaHOCTI
3anuULIoK ouyuwanu 3a gonomoroto npenapatueHoi TLC (CH2Clz, 100 %); Buxig 84-96 %. 2-bpom-3,9-
anmeTtun-5-dbenun-7H-dypo[3,2-glxpomeH-7-on (f): LC/MS [M+H]+: 368,90; 'H AMP (300 Mru,
CDCls): 8 = 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).

XnopmetunyeanHsa 3,9-aumetun-5-deHin-7H-dypo[3,2-g]xpoMeH-7-oHy (e1)

Hogasanu xnopmetunMeTunosuin edip (25 eks.) 4o posunHy cnonyku (e1) (3,4 mmons) B HOAC
(22 Mn/mMmonb) | nepemiwyBanu 3a K. T. MPOTAroM Hodi. [doaaBanu [oaaTtkoBY KiNbKICTb
xnopmeTunmetTunosoro edipy (25 eks.), i cymiw nepemiwysany 3a K. T. NPOTAroM 4oaaTkoBux 24
rog., a NoTiM BUNMBaNu B Cymill nia/soaa, i oaepxxaHui ocaj BigdinsTposyBanu, npoMusany BoO4OM i
BUCYLLIYyBanu. HeouyuleHWd npoAyKT o4yulanu 3a AONOMOroK  KOMOHKOBOT xpomatorpadii Ha
cunikareni (enwoeHt 3 - 4:1); Buxia 11 %. 2-(Xnopmetun)-3,9-aumeTtun-5-peHun-7H-dypo[3,2-
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glxpomen-7-oH (h): LC/MS [M+H]*: 338,86; 'H IMP (300 MI'y, CDCls): & = 2,19 (3H, d, Me), 2,65 (3H,
s, Me), 4,72 (2H, s, CHz), 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
1 &) & e
g %, . Q ] b‘} uH{‘x ‘
n ———
HO™ S NH, Ao SP-zA
&) Elim=0n
2 49
1} e A “
seae “HapGoHaT"
2.3 MR
YHCTHA
“KapiEnHar
1] o
2 (R = K By) RZ (7% » H, Br) nY {5¥= 4 Bel
CtanpapTHa npoueaypa 2 (SP-2): cuHtes pypoxiHOMOHIB (auB. cxemy 3)
SP-2A

3miwyeanu 3-amiHo-o-kpeson (k1) (1,0 eks.) i BignoBigHM MeTun/eTun-3-apun-3-okconponaHoat
b2 (1,0 ekB.) i HarpiBanu npu 145 °C npoTtsarom 5 rog. 3 ogepxaHHAM nepeBaxkHo N-(3-rigpokcu-2-
MeTundeHin)-3-okco-3-apunnponadamigy, Akuin NOTiM Niggasany yuknisadii wnsaxom obpobku 3aBuUci
3a gonomoroto TFA (2,5 mn/mMmons) npotarom 1-3 roa. npu 72 °C. [ogasaHHA cymiwi niga/soaa
3YMOBIIOBANO YTBOPEHHA ocaay, SKuMW BiadinbTpoByBanu i npoMuBanu BOAOK 3 OAEePXKAHHAM
HeouuLweHoro 7-rigpokcu-8-metun-4-apunxiHonin-2(1H)-ony 11 (SP-2A-1). B ansTepHaTtuBHOMY
crnocobi 06pobkn (SP-2A-2) cymiwl po3ainanu Mk BOAOK Ta eTunaueTatom, ob'e€aHaHi opraHidHi
¢dasn npomuBany CoNbOBUM PO3YMHOM i BuUcywlyBanu Hag MgSOs, | HEOUULWEHNA NPOAYKT ounLLanu
3a 4ONOMOrOoK KOMOHKOBOT XpomaTorpadii (enoeHT 3, 1:1).

SP-2B

Cycnenaysanu 7-rigpokcu-8-metun-4-apunxidonid-2(1H)-on 11 (1,0 eks.) 8 CH2Cl2 (5 Mn/mMmonb)
Ta DMSO (0,75 mn/mmonsb) i oxonomxysanu go -10°C. Joaasanu giisonponinamiH (0,5 ekB.) 3
HaCTyNHUM AodaBaHHAM no kpannuHax N-6pomcykuuHimigy [NBS; 1,0 ekB., posdunmHeHoro B CH2Cl2
(2,5 mn/mmone) Ta DMSO (0,38 mn/mMons)]. OaHuin posunH nepemiwysanu npu -10 °C npoTtsiroMm 1
rod. nepeg TuM, Sk 3HOBY MOBINbHO goaasanu NBS [0,5 ekB., po3unHenun B CH2Cl2 (2,5 mn/Mmons)
Ta DMSO (0,38 mn/mMonb)]. OCTaHHIO CTagilo MOBTOPIOBANY LWe pa3, NoTiM CyMill po3ginganu mixk
CH2Cl2 i 0,5 M BogH. HCI. OG'egHaHi opraHiyHi dasm npomuBanu HacudeHuMm BogH. NaHCOs i
Bucywysanu Hag MgSOs. 3a gonomorowo xpomartorpadii Ha cunikareni ogepkysanu 3,6-aubpom-7-
rigpokcu-8-metun-4-apunxiHonid-2(1H)-on m1.

SP-2C (12 cragia agantoBaHa 3 J. Med. Chem. 2004, 47, 6392 ta Chem. Pharm. Bull. 1983, 852)

1-2 cTagis: posduHanu 3,6-aubpom-7-rigpokcu-8-metun-4-apunxiHonid-2(1H)-on m1 (1,0 exs.) B
iPrOH (5 mn/mmonb) Ta 1,8-agiazabiuukno[5.4.0lyHaeu-7-eHi (1,5 ekB.) i 06pobnsnu xnopaueToHOM
(d2) (1,2 ekB.) npu 80 °C npotarom 2,5 roa. Y pasi HENOBHOrO NEPETBOPEHHA 3HOBY AoAdaBanu
3ragadi suwe kinbkocti DBU Ta xnopauetoHy (d2), i nepemiwyBaHHa npogosxysanu npu 80 °C
npotarom 1,5 rog. Cymiw posainanu mick CH2Cl2 abo etunauetatom i Bogot. O6'eaHaHi opraHivHi
¢dasnm npomuBanyM NUMOHHO KMCAOTOW (5 %, BOAH.) Ta COMbOBMM PO3YNHOM i BUCYLLyBanNu Hapg
MgSQOa4. Buginenus 3,6-aubpom-8-metun-7-(2-oKConponokcm)-4-apunxiHonin-2(1H)-oHy 3gincHioBanu
3a 4ONOMOror xpomaTorpadii Ha cunikareni.

2@ cragig: posduHanu  3,6-aubpom-8-metun-7-(2-okconponokeun)-4-apunxiHonin-2(1Hj)-on (1,0
ekB.) y DMF (30 mn/mmonb) B atmocdepi aprody. Jogasanu xnopug Hikento(ll) (0,33 eks.) Ta xnopua
xpomy(ll) (10 ekB.), i cymiw nepemiwysanu npu 125 °C npotarom 1-2 rog. Coni BUAaNsanu LUASXOM
dinbTpadii, ocag Ha GinbTpi npomuBanu 3a aonomorow DMF. ®inbtpart posainanu Mk CH2Clz abo
etunauetatom 1a 1,0 M BogH. HCI. O6'egHaHi opranivHi dasu npoMuBanu CONbOBUM PO3YUHOM i
Bucywysanu Hag MgSO4. OuuLleHHs 3ailcHIoBanu 3a gonomMoroto npenapatusHoi TLC (entoeHT 1 -
4:6:1), 9k npaBuno, 3 oaepxkaHHaAMm 3,9-gumeTnn-5-apundypo[3,2-glxiHoniH-7(8H)-oHy n1 (R2=H) y
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BUIMSA4I OCHOBHOIO nNpoaykTty Ta 6-6pom-3,9-gumetun-5-apundyypo[3,2-g]xiHoniH-7(8H)-ony n1
(R2=Br) y Burnsagi nobivyHOro NnpoayKkTy B HE3HAYHIN KiNbKOCTI.
Cxema 4

1.} & BeKANH

. ) HES By e
HOT F MM 5F-3A SP-38 MO
; R‘g

B {n=0.) ;
Kl ®= =) {n : 5
v 1 MeyCO;3 ac
K3 [R7 = el o 42 |
Ty 5
“KapioHar §
&5 NigHperiy |

CtangaptHa npoueaypa 3 (SP-3): cuHTes hypoxiHONMOHIB (AuUB. cxemy 4)

SP-3A

1-2 cTapis: BignosiaHui meTun/eTun-3-apun-2-MeTun-3-okconponadoart abo metun/etun-3-apun-
3-okconponaHoatr b1 (1,1 ekB.) po3unHANM B TpaHc-AekarigpoHadyTaniHi (1 Mn/mMMonb; = TpaHc-
aekaniH). JopaBanu BianosigHun 3-amiHo-o-kpe3on k1 abo k2 (1,0 ekB.), i ogepxaHy CyMill
nepemiwysanu npotarom 5-10 roa. npu 170 °C. [licna OXONOAXKEHHA A0 KIMHATHOT TeMnepaTtypu
PO3UYMHHWUK AEeKaHTyBamnu, i 3anuok rnpoMuBanu netponenHum edyipoMm. OpepxaHuin 3-apun-N-(3-
rigpokcu-2-mMeTundyeHin)-3-okconponaHamig BUCYLLYBarnu in vacuo.

22 cragia: 3-apun-N-(3-rinpokcu-2-metTundeHin)-3-okconponaHamig nigaasanu yuknisauii 8 TFA
(3 mn/mmonb) npotarom 2 rod. npu 72 °C. Bugansnu TFA nig 3HWKEHUM TUCKOM, | 3anuLLOK
po3ainanu mixk BoAow i etunauetraroMm. O6'egHaHi OpraHiyHi Wapu npoMMBanum HacUHMEHUM BOJH.
NaHCOs Ta conboBUM po3yMHOM, BUcylyBanu Hag Na2804 i KoHUeHTpyBanu in vacuo. BignosigHy
NPOMDKHY cnonyky, 4-apun-7-rigpokcu-8-metunxiHoniH-2(1H)-on 12, ouuwanu 3a J0NOMOro
Xpomatorpadii Ha cunikareni.

SP-3B

4-Apun-7-rigpokcun-8-MeTunxiHoniH-2(1H)-oHn 12 3 pisHUMKU 3aMmicHUKAMU B MNONOXEHHI 3
posunHsanu B CH2Cl2/DMSO (2:1; 5 mn/mmons) i oxonogkyeanu go 0 °C. Oogasanu po3sdnH NBS (1,4
ekB.) B DMSO (0,35 mn/mmonbs NBS), i ogepaHy cymiw nepemiwysanu npotarom 1 rog. npu 0 °C.
AKWO KOHTPOMb NPOXOMAKEHHA peakuil 3a gonomorolo TLC BkasyBaB Ha HEMOBHE NEPETBOPEHHS, TO
ogHiel nopuieto aogasanu poaatkoBuin NBS (1,4 ekB) y BUrnagi TBepAOi PeYOBUHM, i
nepemiwysaHHsa npoaosxyeanu npotarom 1 rog. npu 0 °C. PeakuinHy cymill racunmM HacU4YEeHUM
BoaH. Na2SQOsz, po3soaunu BOAOK i ekcTparyBanu 3a gonomoroto EtOAc. O6'egHaHi opranidHi wapm
npommuBanm 1 H. BogH. HCI Ta conboBMM po3unHOM, BucyllyBanu Hag Na2SOs i KOHUEHTpyBanu in
vacuo 3 OJepXaHHAM BignoBiAHWX HEOYMLWEHMX 3-3amileHux 6-0pom-4-apun-7-rigpokcu-8-
MeTunxiHoniH-2(1H)-oHis m2.

SP-3C

1-2 cTagia: pisHi 3-3amiweHi 6-6pom-4-apun-7-rigpokcn-8-metTunxiHoniH-2(1H)-oum m2 (1,0 eks.)
cycneHaysanu B iPrOH (6,0 mn/mmMonb). Ooaasanun DBU (1,8 ekB.) Ta aninGpomig (1,7 ekB.), i
oaepxkaHy cymiw Harpisanu o 80 °C npotarom 2 roa. PeakuiiiHy cymiw po3Boaunu BoAoto, i
oaepkaHuin ocag BiadhinbTpoByBanu, NpoMMBanM BOAOK i BUCyLlyBanu in vacuo 3 ogepXaHHsaMm
BiANOBIAHOT HeounLleHOT O-aninoBaHoi cnonyku. Akwo Biadynocs HeJOCTAaTHE YTBOPEHHS ocaay, TO
cymiw (abo, anbTepHaTUBHO, HAA0CAA0BY PiAVHY | NPOMMUBHI PO3YMHM MICNA 0CAMKEHHA) PO3AINAnM
Mk H20 ta CH2Cl2.

24 cTafid: BignoBiAHY HeouyMweHy 7-(aninokcu)-6-6pom-8-meTun-4-deninxiHoniv-2(1H)-oHoBy
noxigHy (1,0 ekB.), riapat TeTpabyTunamoHito xnopuay (1,1 eks.), dopwmiat HaTtpito (1,0 ekB.), Na2COs
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(2,5 exB.) Ta Pd(OAC)2 (0,2 ekB.) nomiwanu y dhnakoH i3 3akpyyuysaHoto kpuwkotro. Joaasanu DMF (20
MI/MMOIb), | oAepXaHy Cymill aerasyBanu LNaxoMm 6apboTyBaHHA aproHy Kpisb po3yuH. [oTim
cymiw nepemiwysanu npu 90 °C B atMocdepi aproHy npotsarom 1-16 rog. Cymiw po3Bogunu BoAoHO i
ekcTparyBanu 3a gonomoroto EtOAc. OO6'egHaHi opraHivHi wapu npomusanm 1 H. BogH. NaOH i
CONMbOBUM PO34YMHOM, BucyluyBanu Hag Na2804 i koHUeHTpyBamum in vacuo. BignosigHuin npoaykt n3
ounLanu 3a 4onomoroto xpomatorpadpii Ha cunikareni.

SP-4 (auB. cxemy 3): N/O-meTunyBaHHsA pypOXiHOMOHIB

BignosigHun 3,9-aumeTtun-5-peningypo[3,2-glxiHonin-7(8H)-oH (akuin Hece pi3Hi 6-3amicHukun) n1
(1,0 exB.) posunHsanu B DMF (1 mn/0,1 mMmonb). JoaaBsanu K2COsz (3,0 exB.) Ta iogmeTaH (2,5 ekB.), i
cymiw Harpisanu go 90 °C npotdarom 2 rog. CycneHsito dinbTpyBanu, ocag Ha inbTpi npomueanu
eTunaueTaTomMm, i pinbTpaT ekcTparysanu JIMMOHHOK KUCNOTO (5 %, BOAH.) Ta CONMbOBUM PO3YUHOM.
OpraHiuHy a3y sucywysanu Hag MgSOs, i BUAINEHHA nNpoAykTy (N2 Ta 0) 3diincHioBanu 3a
aonomoroto npenapaTtueHoi TLC (emoeHt 1 - 10:6:1).

Cxema 5

a) [Pd, ﬁ&gﬁﬁjﬁ}m
#7 BoaH. HCI
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SR
B L)
SP3A

SP5: cMHTEe3 i30KCa30/I0KYMaPUHIB Ta i30KCA30SI0XIHOMOHIB (AUB. cXeMy 5)

SP-5A

6-Bpom-7-rigpokcu-3,8-aumeTun-4-apun-2H-xpome H-2-0H abo N-3amilleHni pi3HUMMK
3amicHMKamu 6-6pom-7-rigpokcu-3,8-aumeTtun-4-apunxiHonin-2(1H)-on m3 (1,0 eks.) Ta PdCIl2(PPhs)2
(0,15 ekB.) nomiwanu y cdnakoH ana obpobkn MiKPOXBUNLOBUM BUMPOMiHIOBaHHAM. Jogasanu DMF
(4,0 mn/mMmonb) Ta 1-eTOKCUBIHIN-TpU-H-OyTunonoeo (1,1 ekB.), i ogep)aHy Cymill Harpisanu 3
BUKOPUCTAHHAM MiKPOXBUNBLOBOIO BUNPOMiHIOBaAHHA Ao 160 °C npotdarom 15 xB. [Jogasanu ooaaTkoBy
Kinekictb PdCl2(PPhs)2 (0,05 ekB.) Ta 1-eTOKCUBIHIN-TpU-H-GyTunonoea (0,5 ekB.), i Cymiw 3HOBY
HarpiBanuM 3 BUKOPUCTAHHAM MIKPOXBUIIbOBOrO BUNPOMiHIOBaHHA Ao 160 °C npotdarom 15 xB.
Hogasanu 1 H. BogH. HCI, i cymiw nepemiwyBanu 3a K. T. npoTtarom 30 xB. icna po3seaeHHa BO4 OO
Ccymiwl ekcTtparyBanu 3a gonomorow EtOAc. O6'eaHaHi opraHiyHi wWwapu npoMuMBanu BOAOK Ta
CONMbOBUM PO34YMHOM, BucyllyBanm Hag Na2804 i KOHUEeHTpyBamm in vacuo. 3anuwiok ovnwanu 3a
A0nNoMOroto xpomatorpadii Ha cunikaresni 3 ogepXaHHsaM BignoBigHOT 6-aLeTUNNOXiaHOT p.

SP-5B: (anbTepHaTuBa SP-5A: neperpynysaHHa dpica)

14 cTagig: BiaNOBIAHMW | MOXMIWBO AO0A4ATKOBO 3aMilleHui 7-rigpokcu-8-meTtun-4-apun-2H-
XPOMEH-2-0H abo 7-rigpokcn-8-metun-4-apunxiHonid-2(1H)-on 13 (1,0 ekB.) po3unHanu B nipuauHi (3
Mi/mmonb). Jogasanu auetunxnopug (2,0 ekB.), i oagepkaHy CyMmill nepemillyBanu 3a K. T. IPOTAroMm
18 rog. AKWO KOHTPONb NPOXOAXEHHA peakudii 3a gonomMoroww TLC aemoHcTpyBaB HeEMNOBHE
NepeTBOPEHHA, TO AoJdaBanu AO0AAaTKOBY KinbKiCTb auetunxnopugy (2,0 ekB.), i nepemiwyBaHHS
nNpoaoBXXyBanu 3a K. T. NpoTsarom 17 rog. Y pasi noraHoi po34YMHHOCTI BUXIQHOro martepiany moxHa
nopaBatn NMP. PeakuifiHy cymill po3Boaunu BOAOI i ekcTtparyBanu 3a gonomoroto CH2Clz abo
eTunauetarty. O6'egHaHi opraHiyHi wapu npommueanu HacudeHnm NaHCOs, sucywyBanu Hag Na:SOas
i KOHUEeHTpyBanu in vacuo. HeouuweHnin npogykT (MOXIMBO A0AATKOBO 3aMilleHWW 7-aueTokcu-8-
mMeTun-4-apun-2H-xpomeH-2-oH abo 7-aueTokcu-8-metun-4-apunxiHonid-2(1H)-oH) 6e3anocepeaHbo
BMKOPUCTOBYBAaNU ANS NoganbLioro neperpynyeaHHs dpica.
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29 cTagia (3a aHanorieo o J. Ind. Chem. Soc. 1969, 46, 1014 Ta ARKIVOC 2000, 6, 931):
BiANOBIAHWUI | MOXNUBO A0AATKOBO 3aMilLEHWUI 7-aUeToKCU-8-MeTun-4-apun-2H-xpomeH-2-0oH abo 7-
aveTokcu-8-metun-4-apunxiHonin-2(1H)-on (1,0 eks.) Ta AICls (5,0 eks.) Harpianu o 170 °C (cymiLu
cTaBana piakoto/macnaHucTow npu npubnuaHo 145 °C) i nepemiwyBanu 3a gaHoi Temnepatypu
npotarom 2,5 rog. PeakuiiHy Cymill OXONogyKyBanu A0 KIMHATHOI Temnepartypu i obpobnanm 3a
ponomoroto 1 H. BogH. HCI (3 06pobkoto ynbTpassykom). OaepxaHy CycneHsito po3BoAUIM BOAOHO i
ekcTparysanu 3a gonomoroio CH2Cl2 abo etunauetarty. O6'eaHaHi OpraHiyHi Lwapu BUCyLLyBanu Hag
Na2S04 i KOHUEHTpyBanu in vacuo. 3anuuok oduLanu 3a JonoMorow npenapatusHoi TLC (entoeHT
2) 3 ogepXXaHHsM BiANOBIAHOT HEOBOB'I3KOBO A0AATKOBO 3aMilLeHOT 6-aueTun-7-rigpokcu-8-mMeTun-4-
apun-2H-xpomeH-2-oHoBOT abo 6-aueTun-7-rigpokcn-8-meTnn-4-apunxiHonid-2(1H)-oHoBoT noxigHoi

SP-5C

BignoeigHy HeoOOB'A3KOBO [J04ATKOBO 3aMilieHy 6-aueTun-7-rigpokcu-8-metun-4-apun-2H-
XPOMEH-2-0HOBY abo 6-aueTun-7-rigpokcu-8-metun-4-apunxiHonin-2 (1H)-oHosy noxigHy p (1,0 eks.),
H2NOH-HCI (5,0 ek.) Ta NaAc (5,0 ekB.) cycneHgysanu B MeOH (7 mn/mMone) i HarpiBanu 3i
3BOPOTHUM XONOAUNBHUKOM MPOTAroM 3 rof., NOTIM KOHUEHTPYBaNM, i 3anuLoK po3ainsanu Mixk Bogoto
Ta EtOAc. BoaHuii wap ekctparyeanu 3a gonoMoroto EtOAc. O6'eaHaHi opraHivHi lwapu npoMmusanm
BOAOIO Ta COMBbOBMM PO3YUHOM, BucywwyBanu Hag Na2SOs i kOHUeHTpyBamnm in vacuo. OgepxaHui
HEOUYMLIEHUA MPOAYKT cycneHayBanu B ouTtoBomy adrigpuai (7,0 mn/mmons), i gogasanun CH2Clz,
aiokcaH, DMF abo NMP anst noninweHHs1 po3unHHOCTI. CyMmill nepemillyBanu 3a K. T. NpoTsarom 24
rog. PeakuinHy cymill po3soaunu BoAok i nepemiwysanu npotarom 15 xB. Akwo yTBOptoBaBca ocaa,
TO Woro BiadinbTpoByBanu, npommuBanu Boaoto i normuHanu B CH2Clo. OdaHy opraHivHy pa3sy
Bucywysanu Hag Na2S04. AKwo yTBOPeHHS ocagy He Bigbyeanocs abo BigbyBanocsi HE4OCTaTHLOIO
MIpOIO, TO CyMilll eKCTparyBanu etunaueraroM, ob'e€aHaHi opraHivHi wapu npomMuBanu HaCUYEHUM
BoAH. NaHCOs Ta conboBuMM po3unHOM i BucywyBanu Hag Na2SQs. B 060X 3ragaHux BuLle BUNaakax
PO3YMHHMK BMAANAnM in vacuo, i ogepxaHy NPOMDKHY CRNOMyKy nigaasanu uuknisauii LWnaxom
06pobku 3a gonomoroto K2COs (2,2 ekB.) B cycnensii Tonyony (7 mn/mmons) npu 110 °C npotarom 2
roa. Tonyon suaananu in vacuo. 3anuuwok cycneHayBanu B CH2Cl2 i ¢inbTpyBanu. dinbrpar
KOHUEHTPpYBanu, i 3anuwok oyuLlianyu 3a AOMOMOrol xpomatorpacpii Ha cunikareni 3 ogep»KaHHAM
HeobXigHOro NpoaykTy q.
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Mpuknagmu cnonyk 3a JaHUM BUHaX040M

Binbla 4YactMHa npoueayp CUHTE3Y CTOCYETLCA HaBEAEHWX BULLE CTaHAapTHUX npoueayp (SP).
Tam, ge ue Moxe GyTu 3aCTOCOBAHO, BiacTynu Big SP goknagHO BKasaHi B KPYrnux Ay»KKax, To4i sk
He 3ragaHi craail npoBOAUMKM 3rigHO 3 NPOTOKONOM SP i TOMY SIK NpMKNaz X NOBTOPHO HE HABOAMIN.

3BepHiTL yBary, Wo npuknagu 26-34, 36, 40, 49, 51, 52, 54-56, 59-61 Ta 64 He € 4aCTUHOIO
[aHOro BUHaxXoA4y i CAyrylTb AK iNIOCTPaTUBHI NpUKNaaun.

Mpuknag 1. 5-(2-MeTokcudeHin)-3,9-aumeTnn-7H-dpypo[3,2-g]IxpomMeH-7-0H

CuHTesyBanu 3 etun-(2-metokcubeHsoin)ayeraty Ta 2-MeTunpesopumHy 3rigio 3 SP-1A (0,36
MMOJIb) 3 HAcTynHUM npoBeaeHHaAM SP-1B-2 3 BukopuctaHHam xnopaueToHy (d2) (npenapaTuBHa
TLC, enoeHT 1 - 4:6:1; abo CC, enmoeHT 3 - 4:1); Buxig 23 %. 'H AMP (300 MI'u, 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-dypo[3,2-g]1xpomMeH-7-0H

CuHTesyBanu 3 etun-(3-metokcubeHsoin)ayeraty Ta 2-MeTUNPe3opumHy 3 Buxogom 11 % 3rigHo
3 SP-1A (0,36 Mmonb) 3 HacTynHUM NpoBedeHHAM SP-1B-2 3 BUKOpUCTaHHAM XxnopaueToHy (d2)
(npenapatuBHa TLC, enoeHT 1 - 4:6:1). "H AMP (300 MI'u, CDCls): & = 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-aumetun-7H-dypo[3,2-g]xpoMeH-7-0H

CuHTesyBanu 3 etun-(2-xnopbensoinauetaTy Ta 2-METUNPE3OPUUHY 3 BUXOAOM 25 % 3rigHO 3
SP-1A (0,64 mmonb) 3 HacTynHMM npoBeAeHHAM SP-1B-2 3 BuKOpUCTaHHAM xnopaueToHy (d2)
(npenapatuBHa TLC, enoeHT 3 - 3:1). '"H AMP (300 MI'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-Oumetun-5-(3-(tTpudrropmetun)dreriny-7H-dypo[3,2-g]xpomeH-7-0H

CuntesyBanu 3 etun-(3-tpucdropmeTundeHsoin)auerary Ta 2-METUNPE3OPUNHY 3rigHo 3 SP-1A
(0,81 Mmonb) 3 HacTynHuUM npoBedeHHaM SP-1B-1 (3 BukopucTaHHsaM xnopaueToHy d2) Ta
npenapaTtueHoi TLC (entoeHT 1 - 4:6:1) cTocoBHO dhinbTpaty; Buxia 36 %. 'H AMP (300 My, CDCls):
5=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-Tpumetnn-7H-dypo[3,2-g]xpomeH-7-oH

CunresyBanu 3 eTun-3-(2-gpTopdeHin)-2-MeTun-3-okconponaHoary Ta 2-MeTUMPE3OopUUHy 3
Buxoaom 23 % 3rigHo 3 SP-1A (4,0 Mmonb; Yac 34iMCHEHHA peakuii ctaHoBUB 5,5 rog., kymapuH ¢
ounwianu 3a gonomoroto npenapatueHoi TLC, enoeHT 3 - 7:3) 3 HACTynHUM npoBeaeHHAM SP-1B-2
(2,6 exB. xnopaueToHy d2; npenapatusHa TLC, CH2CI2). 'H AMP (300 MI'y, CDClIs): 6 = 2,00 (3H, s,
Me), 2,10 (3H, d, Me), 2,63 (38H, 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-MeTokcudeHin)-3,6,9-TpuMeTun-7H-dypo[3,2-g]XpoMeH-7-0H

CuntesyBanu 3 etun-3-(3-meTokcudeHin)-2-meTun-3-okcornponaHoarty ta 2-MeTUNnpe3opuuHy 3
Buxogom 17 % 3srigno 3 SP-1A (1,0 Mmonb) 3 HacTynHMM npoBedeHHaM SP-1B-2 (2,6 eks.
xnopaueToHy d2; npenapaTtusHa TLC, entoeHnT 1 - 4:6:1). 'H AMP (300 Ml'y, CDCls): & = 2,21 (3H, d,
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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.

Mpuknag 7. 5-(2-MeTokcudeHin)-3,6,9-TpuMeTtun-7H-dypo[3,2-g]XpoMeH-7-0H

CuHTtesyBanu 3 etun-3-(2-meTokcudeHin)-2-meTun-3-okconponaHoarty ta 2-MeTUNnpe3opuuHy 3
Buxogom 29 % a3srigHo 3 SP-1A (2,0 Mmonb) 3 HacTynHMM npoBedeHHaM SP-1B-2 (2,6 eks.
xrnopaueToHy d2; npomikHy cnonyky posduHanu B CH2Clz | inbTpyBanu kpisb cunikarens, a KiHLeBuUi
NPoAYKT oumnwianu 3a gonomoroto npenapatusHoi TLC, CH2Clz). 'H AMP (300 MIy, CDCls): & = 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-®dTopdpeHin)-3,9-aumeTun-7H-dypo[3,2-g]XpoMeH-7-0H

CuHTesyBanu 3 eTun-(2-ropbeHsoinmyaueTary Ta 2-MeTUnpe3opLuHy 3rigHo 3 SP-1A (4,0 Mmonb)
3 HacTynHuMM nposegeHHaM SP-1B-1 (3 BUKOPUCTAHHAM xsiopaueToHy d2) i KiHLEBOro ovuLLEHHS 3a
JOMOMOTOI0 KOJIOHKOBOT XpoMaTtorpadii (enmoeHT 2 - 9:1); Buxig 31 %. 'H AMP (300 MI'y, d6-DMSO):
6=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-Tpumetun-5-deHin-7H-dypo[3,2-g]xpomeH-7-0H

CuHTesyBanu 3 eTun-2-metun-3-okco-3-deHinnponaHoarty Ta 2-MEeTUMPE3OPUUHY 3 BUXOAOM
52 % 3rigHo 3 SP-1A (4,0 mmonb) 3 HacTynHUM nposefeHHAM SP-1B-1 (2,6 eks. XnopaueToHy d2;
NpoMikHy cnonyky po3umHanu B CH2Clz i cinbTpyBanu kpi3b cunikarenb), KiHLEBOrO OYULLEHHS 3a
A0NOMOTO0 foAaTKoBoil hinbTpauil Kpisb cunikarens (CH2Clz) Ta nepekpuctanisauii 3 EtOH. 'H AMP
(300 MTu, CDClIs): 6 = 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-ETokcudperin)-3,6,9-Tpumetnn-7H-dypo[3,2-g]xpomeH-7-oH

CuHTtesyBanu 3 eTun-3-(2-etokcudpeHin)-2-mMeTun-3-okconponaHoaTty Ta 2-MeTUNPE3OpUUHY 3
Buxogom 5 % 3srigHo 3 SP-1A (2,0 MmMmonb) 3 HacTynHUM npoBeaeHHam SP-1B-2 (2,6 eks.
xnopaueToHny d2; npenapatusHa TLC, CH2Clz). 'TH AMP (300 MIl'y, CDCls): 6 = 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-XnopdeHrin)-3,6,9-TpumeTnn-7H-dypo[3,2-gIxpoMeH-7-0H

CuHTesyBanu 3 MeTun-3-(2-xnopeHin)-2-meTnn-3-okconponaHoaTy Ta 2-MeTunpe3opunHy 3rigHo
3 SP-1A (0,48 mmonb) 3 HAcTynHMM npoBeaeHHAaM SP-1B-2 (2,6 ekB. xnopaueToHy d2; npenapaTtusHa
TLC, emoeHT 3 - 9:1); Buxig 4 %. 'H AMP (300 MI'y, CDCls): & = 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-AumeTnn-2-mopdoniHo-5-deHin-7H-dpypo[3,2-gIXpoMeH-7-0H (AUB. Cxemy 2, g)

Y repmeTusoBain npobipui B atmocdepi aprony amiwysanu 70 mMr 2-6pom-3,9-aumeTnn-5-enin-
7H-dbypol3,2-g]xpomeH-7-oHy (f1) (0,19 mmonb), Tpuc(ambensuniaen)aunanagio(0) (Pdzdbas, 0,05
€KB.), 2-(an-TpeT-6yTundocdido)bideniny (0,2 ekB.) Ta TpeT-NeHTOKCUAY HaTpito (1,4 ekB.) B Tonyoni
(2 mn/mMone). Micna gogaesaHHa MopdoniHy (1,2 ekB.) cymiw nepemiwysanu npu 110 °C npotarom
Houi. Cymiw dinbTpyBanu kpisb OaBOBHAHY BaTy, iNbTpaT KOHUEHTPYBAamnMW, i 3anuLioK ABidi
ounwianu 3a gonomorol npenapatuBHoi TLC (entoeHT 3 - 2:1; 3 HACTYNHUM NPOBEAEHHAM ApPYroi
Xpomartorpacdii 3a 4onoMoror cymiwi neTponenHuii ecpip/etunauetat/MeOH - 6:3:1) 3 ogepkaHHaM
TUTYNBLHOT crnonyku 3 Buxogom 13 %. 'H AMP (300 MI'y, CDCls): & = 2,07 (3H, s, Me), 2,59 (3H, s,
Me), 3,31 (4H, t, mopdboninin), 3,85 (4H, t, mopconinin), 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-OumMeTun-7-okco-5-erin-7H-dypo[3,2-g]xpomeH-2-kapOoHiTpun (aus. cxemy 2,
9)

2-bpowm-3,9-aumeTun-5-ceHin-7H-dypo[3,2-glxpomeH-7-oH (f1) (0,3 mmonb), CuCN (4,0 eks.),
Pd2dbas (0,2 eks.) Ta 1,1’-6ic(gndenindocdino)depoueH (1,6 eks.) cycnengysamm B giokcaHi (5 mn),
i cymiw nepemiwysanu npu 100 °C npotaroMm 5 rog. PeakuiiHy cymill po3Bogunu etunaueTaTom i
dinbTpyBanu kpisb Celite®. ®inbTpat npommuBanu 3a gonomoroio 5 % sogH. NaHCOs, conboBoro
po3uuHy Ta H20. OpraHiyHuii wap sucyysanu Hag MgSOg4 i KoHUeHTpyBanu. 3anuLlok ovnLlanuy 3a
gonomMoroto npenapatuBHoi TLC (enoeHT 3 - 2:1) 3 ogepXaHHAM TUTYMbLHOT CMOMYKM 3 BUXOAOM
10 %. '"H AMP (300 MI'u, CDCls): & = 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-OumeTun-2-(mopdoniHomeTun)-5-genin-7H-dypo[3,2-glxpomeH-7-oH  (auB.
cxeMmy 2, i)

Cymiw 2-(xnopmeTun)-3,9-aumeTun-5-ceHin-7H-dypo[3,2-glxpomeH-7-ony (h1) (0,07 mmonsb),
mopdoniny (2,0 eks.) Ta K2COs (3,0 ekB.) B aueToHiTpuni (14 Mn/MMOnb) NnepemillyBanu, Harpisaroudu
3i 3BOPOTHMM XONMOAWSILHWMKOM, MPOTArOM 16 roA. 3 HACTYNHWMW OXONOZKEHHAM [0 K. T.,
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dinbTpauielo, NPOMUBAHHAM aLETOHITPUNOM i KOHLEHTPyBaHHAM in vacuo. Haanuwok mopdponiHy
BUAANANM LUASXOM CMifIbHOTO BWUMAPIOBAHHA 3 TOMyONoM. 3anuwok o4yvwanu 3a AOMOMOror
npenapaTtusHoi TLC (entoeHT 2 - 95:5); Buxia: 27 %. 'H AMP (300 MI'u, CDCIs): & = 2,29 (3H, s, Me),
2,64 (3H, s, Me), 3,12 (4H, br s, mopdoniuiny, 4,05 (4H, br s, mopdoniuin), 4,25 (2H, br s, CH2), 6,34
(1H, s, Ar-H), 7,40 (1H, s, Ar-H), 7,44-750 (2H, m, Ar-H), 7,53-7,58 (BH, m, Ar-H); [M+H]*
(HPLC/MS): 389,94,

Mpuknag 15. 2-((QumeTunamiHo)MeTumn)-3,9-aumMeTun-5-erin-7H-dypo[3,2-g]XxpoMeH-7-0H (auB.
cxeMmy 2, i)

B 3akputomy dnakoHi 2-(xnopmetun)-3,9-aumetun-5-deHin-7H-dypo[3,2-glxpomeH-7-oH (h1)
(0,12 mmonb) Ta Kl (0,1 exB.) B THF (1,5 mn/mmonb) o6pobnanu aumerunamiHom (2 M B THF, 10
ekB.) npu 65 °C npotdarom 90 xB., noTiM po3ainanu Mixk EtOAc Ta 2 M BogH. NaOH. OpraHiyHy dasy
Bucywysanu Hag MgSOs i kKoHUEeHTpyBanu in vacuo. HeounweHuini npoaykT ounwlany 3a JONOMOror
npenapatueHoi TLC (entoeHT 2 - 95:5); Buxig: 61 %. 'H AMP (300 My, CDCls): 6 = 2,14 (3H, s, Me),
2,32 (6H, s, NMe2), 2,63 (3H, s, Me), 3,59 (2H, s, CH2), 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-Etun-6,9-aumetTun-5-denin-7H-dypo[3,2-glxpomeH-7-oH

CuHTesyBanu 3 eTun-2-metun-3-okco-3-deHinnponaHoarty Ta 2-MEeTUMPE3OPUUHY 3 BUXOAOM
21 % 3rigHo 3 SP-1A (4,0 MmoOnb) 3 HACTYNHUM NpoBedeHHAM SP-1B-1 3 BUKOPUCTAHHAM 1-GpoM-2-
OyTaHOHY (2,6 ekB.; NPOAYKT ocamkyBanu Ta inbTpyBanu, nornuHanu 3a gonomoroo CH2Cle Ta
dinbTpyBanu Kpisb Npoknaaky 3 cunikarento 3 BukopuctaHHam CH2Cle sk entoeHTy). 'H AMP (300
Mru, CDCls): 8 = 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 (83H, m, Ar-H); [M+H]* (HPLC/MS): 318,89.

Mpuknag 17. 3-MeTun-5-(o-Tonin)-7H-dypo[3,2-g]XxpoMeH-7-0H

HaHy cnonyky cuHTesyeanu 3 eTun-3-okco-3-o-toninnponaHoarty Ta pesopuuHy 3 Buxogom 10 %
3rigHo 3 SP-1A (0,7 mMonb) 3 HAaCTYNHUM NpoBeaeHHAM SP-1B-2 3 BUKOpUcTaHHAM xnopaueToHy (d2)
(2,6 ekB.; npenapatusHa TLC, enmoeHT 3 - 3:1; 3 HACTYNHUM NPOBEAEHHAM Apyroi xpoMarorpadii 3
enoeHTtom 1 - 70:60:15). "H AMP (300 MI'u, CDCls): 8 = 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-glxpomeH-7-oH

HaHy cnonyky cuHTe3yBanu 3 eTun-3-okco-3-M-ToninnponaHoarty ta pe3opuuHy 3 suxoaom 40 %
3rigHo 3 SP-1A (0,72 mMonb) 3 HacTynHUM nposegeHHsaAM SP-1B-1 3 BUKOPUCTAHHAM XNopaueToHy
(d2). 'H AMP (300 MI'y, CDCls): & = 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-MeTokcudenin)-3-metun-7H-dypo[3,2-gIxpomeH-7-oH

JaHy cnonyky cuHTesyBanu 3 eTun-(2-metokcnbeHsoimaueTary 1a pesopuuHy 3 Buxogom 18 %
3rigHo 3 SP-1A (0,72 mMonb) 3 HacTynHUM nposegeHHsaAM SP-1B-1 3 BUKOPUCTaAHHAM XnopaueToHy
(d2) (2,6 eks.). 'H AMP (300 Ml'u, CDCls): 8 = 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.

Mpuknag 20. 5-(3-MeTokcudenin)-3-metun-7H-dypo[3,2-gIxpomeH-7-oH

HaHy cnonyky cuHTesyBanu 3 eTun-(3-metokcnbeHsoimaueTary 1a pesopuuHy 3 BUX04oM 29 %
3rigHo 3 SP-1A (0,70 mMonb) 3 HacTynHUM nposegeHHsAM SP-1B-1 3 BUKOPUCTaAHHAM XnopaueToHy
(d2). '"H AMP (300 MTI'u, CDCls): 6 = 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-XnopdeHrin)-3-metun-7H-dypo[3,2-g]xpomeH-7-oH

CuHTesyBanu 3 etun-(2-xnopbeHsoinaueTtaty 1a pe3opunHy 3 Buxogaom 52 % 3rigHo 3 SP-1A
(0,66 mMMoOnb) 3 HaCTyNmHUM npoBedeHHAM SP-1B-2 3 BUKOPUCTAHHAM XxnopaueToHy (d2)
(npenapatuBHa TLC, entoeHT 1 - 70:60:15). 'TH AMP (300 My, CDCls): & = 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-XnopdeHrin)-3-metun-7H-dypo[3,2-g]xpomeH-7-oH

HaHy cnonyky cuHTedyBanu 3 eTun-(3-xnopOeHsoim)aueTtary Ta pes3opuuHy 3 Buxogom 43 %
3rigHo 3 SP-1A (0,68 mMonb) 3 HacTynHUM nposegeHHsAM SP-1B-1 3 BUKOPUCTaAHHAM XNopaueToHy
(d2). '"H AMP (300 Mlu, CDCls): 6 = 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-ceHin-7H-dypo[3,2-g]xpoMeH-7-0H
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JaHy crnonyky cuHTe3yBanu 3 eTundeHsoinaueraty 1a 2-MeTOKCUPE3OpLUMHY 3 BUXOAOM 17 %
3rigHo 3 SP-1A (0,57 MMOMb) 3 HaCTYMHUM NpPoBeAeHHAM SP-1B-2 3 BUKOPUCTAHHAM XIOpaLeToHy
(d2) (npenapaTtueHa TLC, entoent 1 - 10:6:1). 'H AMP (300 My, CDCls): & = 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-MeTun-5-genin-7H-dypo[2,3-b]nipaHo[3,2-e]nipuanH-7-0H (AUB. cxemy 6)

Peakuijto nposogunu 3rigHo 3 SP-3A (12 cragid), BukopucTtoBytoun etundensoinauetar (b4) Ta
rigpoxnopua nipuauH-2,6-giony (r2) (6,78 mmonb). Kpim Ttoro, gogasann NEts (1,2 ekB.). B xogi
npoBeaeHHA cTagil peakuii 6e3nocepeaHbO 0AePXKyBanNM LUKNI30BaHy NPOMDKHY CMonyky, a o6pobky
3a gonomorot TFA He 3giicHioBanu (SP-3A, 22 craaid). PO3YMHHUK AeKaHTyBanu Big OCapKEHOro
NPOAYKTY, AKUIA NpoMUBanNM NeTposieiHMM edipoM i oynwanu 3a Aonomorow npenapatuBHoi TLC
(enioeHT 2 - 9:1) 3 oaepkaHHAM 7-rigpokcu-4-dpeHin-2H-nipaHo[2,3-blnipnanH-2-ony (s). [HaHy
NPOMDKHY CMOMyKy nepeTBOplOBanu Ha 7-(2-okcornponokcu)-4-cpeHin-2H-nipaHo[2,3-blnipuanH-2-oH
3rigHo 3 SP-1B-2 3 ogepaHHAM TUTYMBHOT CNOMYKWM i3 3aranbHUM BuUXodaoM 2 %: 1@ cragiq,
BUKOpUCTOBYBanu 2,6 ekB. xnopauetoHy (d2) (4ac 3gincHeHHs peakuii: 3 roa.). lNicna suaaneHHa
conen dinbTpart ouuwanu 3a gonomMorow npenapatuBHoi TLC (entoeHT 2 - 95:5) 3 HacTynHum
nposegeHHam npenapatueHoi TLC (CH2Cl2/MeOH/NEts - 96:2:2).

Mpomixkna cnonyka 7-(2-okconponokcu)-4-ceHin-2H-nipano[2,3-blnipuanH-2-on: 'H AMP (300
My, CDCls): & = 2,27 (3H, s, Me), 5,05 (2H, s, CH2), 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 cnonyka: 'H AMP (300 MI'u, 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-Oumetnn-5-denin-7H-dypo[2,3-b]nipaHo[3,2-e]nipnanH-7-0H (anB. cxemy 6)

[aHy cnonyky cuHTe3dyBanu 3a aHanorielo oo npuknagy 24, BUKOPUCTOBYIOMM BigNOBIAHWUNA
cknagHun B-ketoedip eTtun-2-meTun-3-okco-3-ceHinnponadoat (b4) Ta rigpoxnopua nipuaunH-2,6-
Jiony (r2) Ha nepLuin cTaaii peakuii (HarpiBaHHA npoJoBXyBanu 40 12 roa.). 3aranbHui Buxia: 3 %.

MpomixkHa cnonyka 3-meTun-7-(2-okconponokcu)-4-cerin-2H-nipaHo[2,3-b]nipuanH-2-ox: 'H AMP
(300 MI'y, CDCls): 6 = 1,96 (3H, s, Me), 2,25 (3H, s, Me), 5,02 (2H, s, CH2), 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).

TutynbHa cnonyka: 'H AMP (300 My, CDCls): & = 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-aumeTun-5-denindypo[3,2-g]xiHoniH-7(8H)-oH

CuHTtesyBanu 3 etun-3-okco-3-dyeHinnponaHoaty Tta 3-amiHo-opTo-kpesony 3rigHo 3 SP-2 (3,0
MMonb; SP-2A-1; obpobka SP-2B 3a A0MOMOrol KONMOHKOBOT Xpomartorpadii, entoeHt 2 - 95:5;
obpobka SP-2C, 12 crapiqa, 3a aonomorow npenapatuBHoi TLC, enmoeHT 1 - 4:10:1) i3 3aranbHUM
BUXOAOM 4 % pa3som i3 3,9-aumeTun-5-deHindypo[3,2-glxiHoniH-7(8H)-oHoM i3 3aranbHUM BUXO0M
8 %.

MpoMmixkHy crnonyky 7-rigpokcu-8-metun-4-cpeHin-1,2-gurigpoxiHonii-2-on (11, cxema 3): 'H AMP
(300 MTl'u, CDCI3/CD30OD; kanibpysanu 3a 3anuwikoBumu curHanamm CDsOD): & = 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); TH AMP (300 MI'y, ds-aueTtoH): & = 2,42 (38H, 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).

MpomixxHa cnonyka 3,6-gubpoM-7-rigpokcn-8-metun-4-deHin-1,2-auriapoxiHoniH-2-oH (M1, cxema
3): 'TH AMP (300 Ml'u, CDCls): & = 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).

Mo6GiyHmin npoaykt 3,9-gumMeTun-5-perindypo[3,2-glxiHoniH-7(8H)-on (n1, R2=H, cxema 3); H
AMP (300 MI'u, CDCIl3/CDsOD 10:1; kanibpyBanu 3a 3anuwikoBumu 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).

TutynbHa cnonyka (n1, R?=Br, cxema 3): '"H AMP (300 MI'u, CDCls): & = 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, TUTYINbHY CNOMNYKY CUHTE3yBanu 3 eTun-3-okco-3-cpeHinnponaHoary ta 3-amiHo-
opto-kpesony 3rigHo 3 SP-3 (16,0 mmonb; obpobka SP-3A, 22 cragiqa, Wnaxom nNpPOMMBaHHSA
O04€ePXKaHOT HeounLeHOT TBepaoT pevoBuHu 3a gonomoroto CH2Clz; SP-3B npoBoaunu 3 0aepKaHHAM
anbpomoBaHoro npoaykry; obpobka SP-3C, 22 crapida, 3a agonomorot npenapatuBHoi TLC,
netponerHuin eddip/CH2Clo/eTunaueTtar - 2:5:3) i3 3aranbHUM BUxo4om 2 % (auB. cxemy 4).

Mpuknag 27. 6-bpom-5-(2-dTopdeHin)-3,9-aumeTundyypo[3,2-gJxiHoniH-7(8H)-oH
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TuUTynbHY CNOMNYKy CUHTE3yBanu 3 eTun-(2-propbeHsoin)auyetaTty Ta 3-aMiHO-OpPTO-KPE30NY 3rigHO
3 SP-2 (2,0 mmonb; SP-2A-2; 06pobka SP-2B 3a aonomorow npenapatnBHoi TLC, enoeHT 1 - 4:6:1;
obpobka SP-2C, 12 cragia, 3a gonomoroto npenapatuBHoi TLC, emoeHT 3 - 1:1) i3 3aranbHUM
Buxoaom 0,5 % pasom i3 5-(2-pTopdeHin)-3,9-aumeTundypo([3,2-glxiHoniH-7(8H) -oHoM i3 3aranbHUM
BUX0A40oM 1 %.

MpomickHa cnonyka 4-(2-cTopdeHin)-7-rigpokcu-8-metun-1,2-gurigpoxiHoniy-2-ox (11, cxema 3):
H AMP (300 MI'u, CD3OD): & = 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).

MpomikHa cnonyka 3,6-gubpom-4-(2-dpTopdeHin)-7-rigpokcn-8-meTunn-1,2-aurigpoxiHoniH-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).

MpomidxHa crnonyka 3,6-aubpom-4-(2-cpropdeHin)-8-meTun-7-(2-okconponokcu)-1,2-
aurigpoxiHonin-2-oxH: 'H AMP (300 My, CDCls): 6 = 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).

MoGiuHuit npoaykT 5-(2-cbTopdeHin)-3,9-aumetundypo[3,2-glxiHoniH-7(8H)-oH (n1, R?=H, cxema
3): pesyneTat LC/MS [M+H]*: 307,92

TutynbHa cnonyka (n1, R?=Br, cxema 3): AMP (300 Mlu, CDCls): & = 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-aumeTun-5-(o-tonin)dypo[3,2-glxiHoniH-7(8H)-oH

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

TutynbHi cnonyku (npuknaan 28 Ta 29) cuHTe3dyeanu 3 eTun-3-okco-3-o-toninnponaHoaTty Ta 3-
aMiHo-opTo-kpesony 3rigHo 3 SP-2 (2,0 mmonb; SP-2A-2; o6pobka SP-2B 3a gonomorowo
npenapatuHoi TLC, enmoeHT 1 - 4:6:1; 0o6pobka SP-2C, 1-@ cragisa, 3a 4ONOMOrow npenapaTuBHOT
TLC, emoeHT 3 - 1:1) i3 3aranbHum Buxogom 1 % pna 6-6pom-3,9-aumeTtun-5-(o-tonin)dypo[3,2-
g]xiHoniH-7(8H)-oHy pa3om i3 3,9-aumetun-5-(o-tonin)dypo[3,2-g]xiHoniH-7(8H)-oHom i3 3aranbHuUM
Buxogom 0,5 %.

MpomidkHa cnonyka 7-rigpokcu-8-metun-4-(2-metundeHin)-1,2-gurigpoxiHoniH-2-ox (11, cxema 3):
H AMP (300 MI'u, CDsOD): & = 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).

MpomikHa cnonyka 3,6-gubpom-7-rigpokcn-8-metTnn-4-(2-metundeHin)-1,2-aurigpoxiHoniH-2-ox
(m1, cxema 3): 'H AMP (300 MIu, CDCIs): d = 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).

MpomidxHa cnonyka 3,6-anbpomM-8-MeTun-4-(2-MeTundeHin)-7-(2-okconponokecu)-1,2-
aurigpoxiHonin-2-oxH: 'H AMP (300 My, CDCls): 6 = 2,07 (3H, s, Me), 2,38 (3H, s, Me), 2,56 (3H, s,
Me), 4,50 (2H, s, CH2), 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,
NHj).

TutynbHa cnonyka, npuknag 28: '"H AMP (300 My, CDCls): 6 = 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.

TutynbHa cnonyka, npuknag 29: 'H AMP (300 MIy, CDCls): 8 = 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-glxiHoniH-7(8H)-oH

TuTynbHY CNonyky cuHTesyBanu 3 etTun-3-(2-propdeHin)-2-meTun-3-okconponaHoary 1a 3-aMiHo-
o-kpesony (8,0 mmonsb) 3rigHo 3 SP-3A (konoHkoBa xpomaTorpadis, entoeHT 2 - 95:5), SP-3B ta SP-
2C (ouneHHs 3a gonoMoroto npenapatuBHoi TLC, entoeHT 2 - 95:5, 3 HACTYNHOK NpenapaTUBHOIO
TLC, emoeHT 2 - 95:5, 3 HacTynHow npenapaTtusHoo HPLC) i3 3aransHum 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-TpumeTun-5-denindypo[3,2-glxiHoniH-7(8H)-oH

TuTynbHY CMOMNyKy CUHTEe3yBanu 3 3-amiHo-o-kpesony (6,5 mMmornb) Ta eTun-2-meTun-3-okco-3-
dreHinnponaHoarty 3rigHo 3 SP-3 (SP-3A: konoHkoBa xpomaTtorpadis, emoeHt 2 - 95:5; SP-3C, 22
cragia: npenapatueHa TLC, entoeHT 2 - 95:5) i3 3aranbHum Buxogom 10 %.

MpomixkHa cnonyka 7-rigpokeun-3,8-gumeTtun-4-ceHin-1,2-aurigpoxiHonin-2-od (12, cxema 4): 'H
AMP (300 Ml'y, d6-DMSO): & = 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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TutynbHa cnonyka: 'H AMP (300 My, d6-DMSO): & = 1,83 (3H, s, Me), 2,00 (3H, d, Me), 2,59
(BH, 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.

AnbTepHaATUBHO, 6-6pOM-7-riapokcu-3,8-anmeTun-4-geHin-1,2-aurigpoxiHoniH-2-0H, oaepXKaHui
Ha cTtagii SP-3B, Mmoxe 6yTu NepeTBOPEHUIA HA TUTYNBHY CNONYKY 3rigHo 3 SP-2C (npoAyKkT NOBTOPHO
kpuctanisysanu 3 MeOH, MaTO4YHUA PO3YMH OYMLLEANK 3a AONOMOro npenapaTtuBHoi TLC, entoeHT 3
- 9:1) i3 3aranbHUM BUX0A0M 6 % B nepepaxyHKy Ha 3-amiHO-0-Kpeson (AUB. cxemy 4).

Mpuknag 32. 3,8,9-TpumeTun-5-denindypo[3,2-glxiHoniH-7(8H)-oH

TuUTynbHY CNONYKy cCuHTE3yBanm 3 3,9-aumeTtun-5-denindypo[3,2-g]xiHoniH-7(8H)-oHy (nobivHuii
NpoAyKT cuMHTe3y B npuknagi 26; 0,1 mmonb) 3rigHo 3 SP-4 3 Buxogom 11 % pasom i3 45 % 7-
METOKCK-3,9-aumMeTun-5-peHindypo[3,2-glxiHoniHy y Burnagi nobi4Horo npoaykry.

TutynbHa cnonyka (n2, R2=H, cxema 3): 'H AMP (300 MI'u, CDCls): 6 = 2,13 (3H, d, Me), 2,85
(3H, s, Me), 3,92 (8H, s, NMe), 6,57 (1H, s, Ar-H), 7,42-7,53 (7H, m, Ar-H); [M+H]* (HPLC/MS):
304,16.

MoBiuHMn  nNpoaykT nakTUMHUA  ecdbip, skun  gaBnge  cobow  7-meTokeu-3,9-anmeTun-5-
deHindypo[3,2-g]xiHoniH (0, R?=H, cxema 3): '"H AMP (300 My, CDCls): 6 = 2,20 (3H, d, Me), 2,90
(3H, s, Me), 4,15 (8H, s, OMe), 6,81 (1H, s, Ar-H), 7,46-7,55 (6H, m, Ar-H}, 7,66 (1H, m, Ar-H).

Mpuknag 33. 6-bpom-3,8,9-TpumeTun-5-cperindgypo[3,2-glxiHoniH-7(8H)-oH

TWUTYNbHY CNOMyKYy CUHTE3yBanu B XOA4i NPOBeAeHHA peakuii B npuknaai 26 (0,1 mmMonb) 3riaHo 3
SP-4 3 Buxogom 3 % 3 33 % 6-6pom-7-meTokcun-3,9-aumeTtun-5-denindypo[3,2-g]xiHoniHy y Burnagi
noGiyHOro NpoaykTy.

TutynbHa cnonyka (n2, R2=Br, cxema 3): 'H AMP (300 MI'u, CDCls): 6 = 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.

MoBiyHMAn NpoAyKT nakTUMHWUI edip, Ak aBnde cobow 6-6pom-7-mMeTokcn-3,9-gumeTun-5-
deHindypo[3,2-g]xiHoniH (0, R?=Br, cxema 3): '"H AMP (300 MIu, CDCls): 8 = 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-TeTpameTun-5-peHingypo[3,2-glxiHoniH-7(8H)-oH

CuHtes 2-meTun-3-(MetunamiHo)deHony sriaiHo 3 US2004/0127747, npuknagom 3 (auB. cxemy 4,
nepersopeHHa k1 Ha k2): 3-amiHo-0-kpe3on (4,1 mmonb, 1,0 ekB.) Ta Hartpiesuin ueonit Y (125
Mr/MMonb; Big Sigma Aldrich, Homep 3a kaT. 334448) cycnenHgyesanu B aumeTtunkapbonarti (5
Mi/mmonb). OaepxaHy cymiw nepemiwysanu npu 90 °C npotarom 48 roa. PeakuiiHy cymill
oxonogxkyBanu Ao KiMHaTHOT TemnepaTypu, pinbTpyBanu i KOHUEHTpyBanu in vacuo. HeouuwleHni
NPOAYKT BUKOPUCTOBYBANM ANS NOAANbLUOTO NEPETBOPEHHA 6€3 OUNLLIEHHSA.

TuTynbHy Cnonyky cuHTesyesanu 3 2-metun-3-(metunamiHo)peHony (6,5 mmMonb) Ta eTun-2-
MeTun-3-0kco-3-peninnponanoary 3rigHo 3 SP-3 (SP-3A: konoHkoBa xpomatorpadis, entoeHT 2 -
95:5; SP-3C, 1-2 cTaais: vyac 3aincHeHHa peakuii 1 roa., npenapartueHa TLC, enoeHT 3 - 1:1; SP-3C,
29 cTagiqa: ovnLLEeHHS 3a AonoMoroto npenapatuBHoi TLC, enoeHT 3 - 1:1), 3aranbHui Buxig 4 %.

MpomikHa cnonyka 6-6pom-1,3,8-TpumMeTun-4-eHin-7-(npon-2-eH-1-inoken)-1,2-aurigpoxiHoniH-
2-oH: '"H AMP (300 Ml'y, CDCls): & = 1,96 (3H, s, Me), 2,59 (3H, s, Me), 3,79 (3H, s, NMe), 4,50 (2H,
dt, CH2), 5,30 (1H, dq, ankeHin-CH2), 5,45 (1H, dq, ankenin-CHz), 6,16 (1H, ddt, ankenin-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: '"H AMP (300 MI'u, CDCls): 6 = 1,98 (3H, s, Me), 2,07 (3H, d, Me), 2,83 (3H, s,
Me), 3,95 (38H, 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-TpumeTun-5-denin-7H-xpomeHo[6,7-d]isokcason-7-oH

BuxigHuin matepian, 7-rigpokcu-3,8-gumetun-4-peHin-2H-xpomeH-2-0H, CuHTesyBanu 3rigHo 3
onucaHum BULLE (NPOMiIDKHA cronyka B X04i CUHTe3y y npuknaai 9), suxia 79 % nicna SP-1A (siag 4,0
[0 8,0 MMOnb; HEOUMLLEHUA NPOAYKT hinbTpyBanu Kpisb npoknaaky 3 cunikarenio, Big CH2Cl> go
ernoeHTy 2 - 95:5).

7-Tiapoken-3,8-aumetTnn-4-deHin-2H-xpomeH-2-oH (1,88 mMMonb) nigaaBanum 6poOMyBaHHIO 3riAHO
3 SP-3B 3 ogepxaHHAM 6-0pom-7-rigpokcu-3,8-4uMeTun-4-deHin-2H-xpoMeH-2-0Hy 3 BUxoaom 64 %
(nicnsa ounweHHs 3a gonomoroo npenapaTtueHoi TLC, entoeHT CH2Clz). "H AMP (300 My, CDCls): &
=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 CMNONYKY CUHTE3yBanmm 3 6-06pom-7-rigpokcun-3,8-aumeTtun-4-derin-2H-xpoMeH-2-oHy
(1,0 mmonb) 3rigHo 3 SP-5A ta SP-5C (y koxXHOMY BMNaaKy oduLlanu 3a AonoMOorolo npenapatuBHOT
TLC, enoent CH2Cl2) i3 3aranbHum Buxogom 16 % (aus. cxemy 5). 'H AMP (300 MTI'u, CDCls): 6 =
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1,99 (BH, 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.

Mpuknag 36. 3,6,9-TpumeTun-5-deninisokcasono[4,5-glxiHoniH-7(8H)-oH

CuHTe3oBaHumn 6-6pom-7-rigpokcu-3,8-gumetTun-4-eHinxiHonid-2(1H)-oH, onucaHun K
NPOMDKHUI MPOAYKT B XOA4i CUHTE3Y y npuknaai 31, ogepxkyBanu B pesyneTaTi peakuii SP-3A (20-70
MMone) Ta SP-3B (0,4-14 mMonb) 3 Buxoaom 33 %.

TuTynbHy CNONYKY CcuHTE3yBanu 3 6-O6poM-7-rigpokcu-3,8-aumeTun-4-deHinxiHonin-2(1H)-ony
(0,9 Mmonb) 3rigHo 3 SP-5A Ta SP-5C (y KO>XXHOMY BUMagKy OuMLLANMU 3a A40NOMOroH npenapartuBHOI
TLC, entoeHT 2 - 95:5) i3 3aranbHum Buxoaom 8 %. 'H AMP (300 MI'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-AnmeTtun-4-deHin-2H-TieHo[3,2-g]xpoMeH-2-0H (aus. cxemy 7)

CuHTe3oBaHU BUXIOHUW MaTepian, 7-rigpokcu-8-meTun-4-dpeHin-2H-xpomMeH-2-0H, onucaHum
BULLE SIK MPOMDKHA crnornyka B XxoAdi cuHTe3y cronykn el Ha cxemi 2, 3,9-gumetun-5-deHin-7H-
dypo[3,2-g]XpOMEH-7-0HY, oaepxyBanu 3 BUXOAOM 75% 3 eTunbeH3oinauetraty Ta 2-
MeTunpesopuuny nicna SP-1A (50 MMmonb).

7-Tapokcn-8-metun-4-deHin-2H-xpomeH-2-on  (¢2) (2,0 mmornb) posunHanu B AiokcaHi (5
MI/MMOIb), Aogaeanun 4-gumetunamiHonipuaund (0,1 eks.), gumeTunTiokapbamoinxnopua (1,2 ekB.)
Ta Tpuetunamid (2,0 ekB.), i cymiw nepemiwysanu npu 100 °C NpoTarom Hodi. PeakuiiHy cymill
oxonogxkyBanu o KimHaTHOT Temnepatypu i dinsTpyBanu. Ocag Ha (pinbTpi npomMuBanu giokcaHom, i
dinbTpaTt KoHUueHTpyBanu in vacuo. 'H AMP (300 MIu, CDCls): 6 = 2,34 (3H, s, Me), 3,40 n 3,48
(koxxeH 3H, s, NMez2), 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).

Opeprkanun O-(8-mMeTun-2-okco-4-deHin-2H-xpomeH-7-imaumetunkapbamoTioar (v) pO3YMHSANMN B
andeHinosomy edcpipi (5 mn/Mmons) i nepemiwysanu npu 250 °C B ymMoBax MiKPOXBUbOBOMO
BUMPOMIHIOBAHHA NpoTarom 2 roa. PeakuiinHy cymiw 6e3nocepeaHbo 3aBaHTaXKyBanu B KOMOHKY ANsi
dnew-xpomatorpadii (Big netponeiHoro edipy Ao enoeHTy 3, 2:1) 3 ogepxaHHAM S-(8-meTun-2-
okco-4-deHin-2H-xpomeH-7-in)aumeTunkapbamoTioaty 3 Buxoaom 83 % 3a agi craaii. 'H AMP (300
Mlu, CDCls): & = 2,60 (3H, s, Me), 3,09 (6H, br s, NMez), 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-2-0kco-4-denin-2H-xpomeH-7-in)aumetTunkapbamotioatr posumHann B MeOH (20
Mni/mmons). dogasanu 2 M BogH. NaOH (6 ekB.), i cymilu nepemiwiysanu, Harpisaioun 3i 3BOPOTHUM
XONOAUINbHUKOM, NPOTATOM HOMi 3 HACTYMHUM po3aineHHaM Mk Bogoto i CH2Clz. MoTtim BoagHy dhasy
nigkucniosanu 3a gonomoro HCI. Lnsaxom ekctpakuii 3a gonomoroto Et20, BUCYLLYBaHHA OpraHivHoi
drasu Hap MgSOq | BuAaneHHs po3unHHUKA O4epKyBanuM HeOUNULLIEHUIA 7-MepKanTo-8-MeTurn-4-geHin-
2H-XpomMeH-2-0H (W).

7-MepkanTto-8-meTun-4-peHin-2H-xpomeH-2-oH (w) nepeTBOpioBanM Ha TUTYNbHY CMOMyKy 3a
aonoMoroto xnopauetoHy (d2) (2,6 eks.) arigHo 3 SP-1B-1. MNpoaykT ocagxysanu, BigdinsTpoByBanu,
nornuHanu 3a gonomorow CH2Clz i ¢dinbTpyBanu kpisb npoknagky 3 cunikarento, emoeHt CH2Clz.
Buxin 3a 3 cragii (B nepepaxyHky Ha  S-(8-meTun-2-okco-4-deHin-2H-xpomeH-7-
inyaumeTtunkapbamorioat): 8 %. 'H AMP (300 Ml'u, CDCls): 6 = 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-AumeTnn-8-deHin-6H-xpomeHo[6,7-d]Jokcaszon-6-oH (MB. cxeMy 7)

CuHTe3oBaHU BUXIOHUW MaTepian, 7-rigpokcu-8-meTun-4-dpeHin-2H-xpomMeH-2-0H, onucaHum
BULLE SIK MPOMDKHA Crornyka B XoAi cuHTe3y cronyku el Ha cxemi 2, 3,9-gumetun-5-deHin-7H-
dypo[3,2-g]XpOMEH-7-0HY, oaepxyBanu 3 BUXOAOM 75% 3 eTunbeH3oinauetraty Ta 2-
MeTunpesopuuny nicna SP-1A (50 MMmonb).

7-Tapokcu-8-metun-4-dpeHin-2H-xpomeH-2-on  (¢2) (4,8 mmonb; 1,0 ekB.) PpoO3UMHANM B
KOHLIEHTpOBaHi cipyaHii kucnoTi (1,9 mn/Mmmons). [llicna oxonomkeHHs A0 -20 °C  noBinbHO
aoaasanu cymiwl 1:3 (06./06.) KOHUEHTPOBAHOT a30THOT KUCNOTU Ta KOHLUEHTPOBAHOT CipYaHOl KUCMNOTK
(0,3 mn/mMmmonb) npoTtarom nepioay, wo craHosus 30 xB. [NepeMiwyBaHHA npogoexysanu rpu -20 °C
npotarom 10 xB. Cymiw BunuBanu Ha niga. OgepxaHy cycneHsito (nicna TaHeHHA nboay)
ekctparyBanu 3a gonomorotwo CH2Clz, o6'egHaHi opraniyHi wapu BucywysBanum Hag MgSOs, i
HEeOUYULLEHWUI NPOAYKT ouunLlanu 3a gonomorolo npenapatusHoi TLC (eneHT 3 - 2:1) 3 ogep>kaHHAM
7-TiapoKCU-8-MeTUN-6-HITPo-4-beHin-2H-xpomeH-2-oHy 3 Buxoaom 33 %. 'H AMP (300 My, CDCls):
5 =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).

BigHOBNEeHHs HiTporpynu 3giicHioBanu B asToknaei. 7-Fgpokcu-8-metun-6-HiTpo-4-deHin-2H-
XpoMeH-2-oH (1,5 mmonb, 1,0 ekB.) posunHanu B MeOH (7,5 mn/mmons). Jogasanu Pd/C (10 % Ha
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Byrinni; 0,05 eks. Pd), i cymiw nepemiwysanu B aTMmocdepi BoAHIO (4 6ap) 3a KiMHATHOT TeMnepaTypu
npotarom 90 xB. CycneHsilo inbTpyBanu Kpidb wnpuuesnii inbtp PTFE (poamip nop: 0,45 MKM), i
inbTpaT KOHUEHTPYBanu Ta BUCYLUYBanu y BUCOKOMY BaKyyMmi 3 OepKaHHAM 6-amiHO-7-TigpoKcu-8-
MeTUn-4-dheHin-2H-xpomeH-2-oHy (y) 3 Buxogom 88 %."H AMP (300 MIu, CDCls): & = 2,29 (3H, s,
Me), 4,42 (3H, br s, OH/NH2), 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).

HeouuweHuin 6-amiHo-7-rigpokcu-8-metun-4-deHin-2H-xpomen-2-on (y) (1,2 mMone, 1,0 eks.)
posunHsanu B DMF (2,5 mn/mmons), i gogasanu n-tonyoncynsgoHar nipuautito (0,15 eks.) tTa 1,1,1-
TpumeTokcuetad (1,7 eks.). Cymiw nepemiwysanu npu 60 °C npotarom 90 xB. JleTki peyoBUHM
BUAANANM Nig 3HWKEHWM TUCKOM, i 3anMLIOK BUCYLUYBanu y BUCOKOMY BaKyyMmi. TUTYNbHY CMOMYKY,
2,4-numetun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oH (z), ogepyBanu B KinbkocTi 15 % nicns
OYMLLEHHS 3a AONOMOrow npenapatueHoi TLC (entoeHnT 3 - 4:1). '"H AMP (300 MI'u, CDCl3): 6 = 2,64
(B8H, 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-MeTun-2-((metTunamiHo)meTtun)-8-ceHin-6H-xpomeHo[6,7-d]okcason-6-oH

HeounwieHun 6-amiHo-7-rigpokcu-8-meTtun-4-deHin-2H-xpoMeH-2-0H  cuHTesyBanu  3rigHo 3
onucaHum y npuknagdi 38. LUwuknizadio 3 ogepkaHHaMm 2-(BpommeTun)-4-metnn-8-geHin-6H-
XpoMeHo[6,7-d]okcason-6-oHy npoeogunu 3a aHanorieto 4o Tetrahedron 2010, 66, 8189: o cymilwi 6-
aMiHo-7-riapokcu-8-metun-4-greHin-2H-xpomeH-2-oHy (1,0 mmorb, 1,0 eks.) B nonid)ocdOpHiN KUCNOTI
(40 ekB.) gogaeanu 6pomourtoBy kucrnoty (1,15 eks.). Cymiw nepemiwysanu npu 130 °C npoTarom
Houi. lMicna gogasaHHA Boau (40 mn) 3aBuch nepemiwysanu npu 60 °C npotarom 30 xB. i 3HOBY
oxonoaxkyBanu Ao kimMHaTHoi Temnepatypu. Cymiw ekctparysanu 3a gonomoroto CH2Cle, 06'egHaHi
opraHivHi wapu npomusanu Bodow i sucywysanu Hag MgSOs4, dinbTpyBanu i KOHUEHTpyBanu in
vacuo 3 OEPKaHHAM HEOYULLEHOro 2-(BpoMMeTu)-4-meTun-8-denin-6H-xpomeHo[6,7-dJokcason-6-
OHy 3 Bux0aom 50 %. 'H AMP (300 MI'y, CDCls): & = 2,67 (3H, s, Me), 4,58 (2H, s, CH2), 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-(bpoMmmeTun)-4-metun-8-peHin-6H-xpomeHo[6,7-dJokcason-6-on (0,3 mMmonb, 1,0 ekB.) Ta
nogua kanio (0,1 eks.) cycneHaysanu B THF (2 mn/mmons). MNicnsg gogasaHHa meTunamivy (2 M B
THF; 1,2 ekB.) cymiw nepemiwysanu npu 65 °C npotarom 90 xB. [Micna OXONOMKEHHS CyMiLl
posginanm mibk EtOAc T1a 2 H. BogH. NaOH. OG'egHaHi opraHiyHi dasu npomMuBanu BOAOH,
Bucywysanu Hag MgSOs i kKoHUEeHTpyBanu in vacuo. HeounweHuini npoaykT ounwlany 3a JONOMOror
nosToptoBaHoi npenapaTtueHoi TLC (nepwa 3 enioeHToM 2 - 95:5; gpyra 3 enioeHtom 3 - 1:2) 3
oAepPXKaHHAM TUTYNBHOT CNOMYyKK 3 BUXOAOM 4 %."H AMP (300 My, CDCls): & = 2,65 (3H, s, NMe),
2,67 (3H, s, Me), 4,20 (2H, s, CH2), 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 CMOMyKY CUHTe3yBanu 3 MeTun-3-(2-xnopdeHin)-2-meTun-3-okconponaHoaty ta 3-
amiHo-0-kpesony (8,1 Mmonb) 3rigHo 3 SP-3A (KonmoHkoBa xpomartorpadid, entoeHt 2 - 95:5), SP-3B
Ta SP-2C (ouunwleHHa 3a gonomorow npenapaTtuBHoi TLC, 12 cragiga: eneHTt 2 - 95:5; 22 cTagia:
enoeHT 2 - 95:5, 3 HacTynHow npenapatusHoto HPLC) i3 3aranbHum Buxogom 4 %. 'H AMP (300
Mlu, 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
(1H, 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-LUuknonponin-9-meTun-5-dyeHin-7H-dypo[3,2-g]XxpoMeH-7-0H

CuHTe30BaHUN BUXIOHWMW MaTepian, 7-rigpokcu-8-meTun-4-dpeHin-2H-xpomMeH-2-0H, onuMcaHum
BULLE SIK NPOMIDKHA CMONyKa B XOA4i CUHTE3Yy CNonykn €1 Ha cxeMi 2, ogepxysanu 3 BUxoaqom 75 % 3
eTunbeHsoinaueTary ta 2-metunpesopumHy nicns SP-1A (50 mmonb).

MounHatoun 3 7-rigpokcu-8-meTtun-4-derin-2H-xpomeH-2-oHy (0,4 MMonb), TUTYNBHY CMOMYKY
cuHTedyBanu 3 Buxogaom 34 % nicna SP-1B-2, BukopuctoBytoum 2,6 ekB. 2-6pom-1-
uuknonponinetaHoHy (4ac 3AiMCHeHHA peakuii: 3 rog.) (nicna ekcTpakuii KiHUEBUA nNpoayKT
Kpuctanisyanu 3 metadony). 'H AMP (300 MI'u, CDCls): & = 0,60 (2H, m, CHz), 0,87 (2H, m, CHz),
1,71 (1H, mc, 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.

Mpuknag 42. 3-LUuknonponin-6,9-gumeTun-5-geHin-7H-dypo[3,2-g]XpoMeH-7-0H

HaHy cnonyky cuHTesyBanu 3 eTun-2-meTun-3-okco-3-deHinnponaHoary Ta 2-MeTUnpe3opLuHy 3
BUxoaom 12 % 3rigHo 3 SP-1A (4,2 MMOb; HEOUULLEHUA NPOAYKT PiNbTpyBanu Kpisb Npoknagky 3
cunikarento, Big CH2Cl2 go entoenTy 2 - 95:5) 3 HacTynHMM npoBedeHHAM SP-1B-2 3 BUKopucTaHHAM
2-6pom-1-yuknonponineTaHoHny (2,6 ekB.; Yac 34iNCHEHHA peakuii Ha cTagil 1=75 XB.; Yac 34iNCHEHHSA
peakuii Ha cTagii 2=45 xB.) (npenapatusHa TLC, enteHnt 1 - 7:3:0,1). 'H AMP (300 Ml'u, CDCls): d =
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0,54 (2H, m, CH2), 0,81 (2H, m, CH2), 1,63 (1H, mc, 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.

Mpuknag 43. 3,6,9-TpumeTtnn-4-denin-2H-TieHo[3,2-g]XpoMeH-2-0H

BuxigHuin matepian, 7-rigpokcu-3,8-gumetun-4-peHin-2H-xpomeH-2-0H, CuHTesyBanu 3rigHo 3
onucaHum BuULLE (NPOMiXKHA cnonyka B Xo4i CUHTE3Y y npuknaai 9) 3 suxoaom 79 % nicna SP-1A (Big
4,0 o 8,0 MMOnnb; HEOUMLLIEHUI NPOAYKT (DiNbTPyBanu Kpisb npoknaaky 3 cunikaremnto, sig CH2Cl2 go
enoeHTy 2 - 95:5). "H AMP (300 MI'u, CDCls): & = 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).

MNMoganbLi NepeTBOPEHHS ANA odepXKaHHA TUTYMLHOT CNOMYKM 3a aHanorielo 4o npuknagy 37,
noynHawum 3 4,0 mmone 7-rigpokcn-3,8-aumetTun-4-deHin-2H-xpomeH-2-oHy (C2, AUB. cxemy 7):

- ctagia 1. gopatkoea npenapatuBHa TLC (emoeHT 2 - 95:5), O-(3,8-aumeTnn-2-okco-4-eHin-
2H-xpomeH-7-in)aumetTunkapbamotioat (v) i3 Buxogom 63 %; 'H AMP (300 MI'y, CDCls): & = 2,02
(BH, s, Me), 2,37 (3H, s, Me), 3,43 u 3,49 (koxkeH 3H, s, NMez), 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).

- cragia 2: S-(3,8-aumeTtun-2-okco-4-deHin-2H-xpomeH-7-imaumetunkapbamoTioar i3 BUXOA0M
85 %; 'H AMP (300 MI'y, CDCls): & = 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).

- cTagia 3: pogatkosa npenapatusHa TLC (emoeHT 2 - 98:2), 7-mepkanTo-3,8-aumMeTun-4-ceHin-
2H-xpomeH-2-0H (w) i3 BUX0a0M 42 %;

- cragia 4: nepeTBOpPeHHs 7-mepkanTto-3,8-AumeTun-4-deHin-2H-xpomeH-2-0Hy Ha TUTYIbHY
CMONyKy NpOBOAUNM 3 BUKOPUCTaHHAM xnopauetoHy (d2) (2,6 eks.) srigHo 3 SP-1B-1. TMpoaykr
ocazkysanu, BigdineTpoByBanu, oudLlanu 3a gonomoroto npenapatusHoi TLC (enoeHT 1 - 4:6:0,1).
Buxia: 10 %.

MpomixkHa cnonyka 3,8-gumMeTun-7-[(2-okconponin)cynbdanin]-4-denin-2H-xpomeH-2-oH: 'H AMP
(300 MT'u, CDCls): & = 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, CDCls): & = 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

OaHy cnonyky cuHTesysanu 3 metun-3-okco-3-(nipuaunH-3-in)nponaHoary ta 2-MeTUnpes3opLunHy 3
Buxoaom 16 % 3rigHo 3 SP-1A (0,64 mMonb) 3 HAacTynHUM npoBedeHHAM SP-1B-2 3 BUKOpUCTaHHAM
xnopaueToHny (d2) (npenapatueHa TLC, emoeHt 1 - 10:6:1). "H AMP (300 MI'u, CDCls): 6 = 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-OumeTun-7-okco-5-dbenin-7H-dypo[3,2-glxpoMeH-2-kapOoHiTpun

3,6,9-TpumeTun-5-ceHin-7H-dypo[3,2-g]xpoMeH-7-0H (npuknag 9, 8,0 MMmonb) nigaasanu 2-
OpPOMYBAHHIO 3riAHO 3 NPOTOKONOM BPOMYBAHHA, ONUCAHUM ANS CXeMK 2 (MepPeTBOPEHHN €2 Ha f2) 3
oaepXaHHaM 98 % 2-6pom-3,6,9-TpumeTnn-5-deHin-7H-dypo[3,2-g]XpoOMeH-7-0Hy NIiCNs OYULLEHHS
3a pgonomorow npenapatuBHoi TLC (enoeHt 2 - 99:1). OctanHo cnonyky (0,39 Mmonb)
nepeTBOPIOBaNu Ha TUTYNbHY CNONYKY 3rigHO 3 NpouUeaypolo, onucaHoto ana npuknaay 13 (ounLweHHs
3a AONOMOro godaTtkoBux npenapatuBHux TLC, entoeHT 2 - 98:2, noTiM entoeHT 3 - 9:1), 3 BUXOAOM
6 %. 'H AMP (300 MI'y, CDCls): 6 = 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-((AumetTunamino)metTun)-3,6,9-TpumeTun-5-perin-7H-dypo[3,2-g]xpoMeH-7-0H

3,6,9-TpumeTun-5-ceHin-7H-dypo[3,2-g]xpoMeH-7-0H (npuknag 9, 2,3 MMonb) nigaasanu 2-
XITOPMETUITYBAHHIO 3TiAHO 3 MPOTOKOSIOM XJIOPMETUITYBAHHS, ONUCAHUM ANSA cxeMu 2 (MePETBOPEHHS
e2 Ha h2) 3 oaep>aHHaM 73 % 2-(xnopMmeTun)-3,6,9-TpumeTun-5-deHin-7H-pypo[3,2-gIxpomeH-7-oHy
nicna nepekpuctanisadii ocagy 3 MetaHony. OctaHHio cnonyky (0,39 Mmonb) nepeTBoploBanu Ha
TUTYNbHY CNOMyKY 3rigHO 3 Npoueaypolo, ONUCaHoK Ana npuknagy 15 (o4YuLweHHa 3a AONOMOrolo
noeToptoBaHoi npenapaTtusHoi TLC, entoeHT 2 - 95:5, notim entoeHT 3 - 9:1), 3 Buxogom 18 %. 'H
AMP (300 My, CDCls): 8 = 1,97 (3H, s, Me), 2,07 (3H, s, Me), 2,30 (6H, s, NMez), 2,62 (3H, s, Me),
3,57 (2H, s, CH2), 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.

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

6-AMIHO-7-TigpoKCU-8-MeTUN-4-peHin-2H-xpoMeH-2-0H  cuHTe3ysanu 3rifHO 3 OnucaHum Ans
npuknagy 38 (aus. cxemy 7). LLUnaxom yuknizauii 3 ogepaHHsaM TUTYNBHOT CNOMYKW Jocsaranu BUxoay
33 %. 6-AMiHO-7-rigpokcu-8-meTun-4-eHin-2H-xpomen-2-oH (y) (0,58 mmonb; 1,0 €KkB.) PO3UMHANN B
DMF (1,5 mn), i aogasanu n-tonyoncynsgoHat nipuauHito (0,15 eks.) Ta TpumeTunoptodopmiat (1,7
ekB.). Cymiw nepemiwysanu npu 60 °C npotarom 90 xB. JleTki pedOBUHU BMAANANK Nid 3HUXKEHUM
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TUCKOM, 3arMLIOK BMCYLUYBamnMW in vacuo Ta o4yuwanu 3a AONOMOrclo NOChiAOBHMX NpenapaTUBHUX
TLC (nepwa: entoeHT 2 - 95:5; gpyra: emoeHt 1 - 10:9:1). '"H AMP (300 MI'y, CDCl3): 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.

Mpuknag 48. 2,4,7-TpumeTun-8-deHin-6H-xpomeHo[6,7-d]okcason-6-oH

CuHTEe30BaHUN BUXiAHWIA MaTepian, 7-rigpokcu-3,8-aumetnn-4-cenin-2H-xpomeH-2-0H, onucaHuim
BULLE AK NPOMIDKHA CNonyka B X04i CUHTE3Y Y npuknagi 9, ogepxyeanu 3 Buxoaom 79 % nicna SP-1A
(ig 4,0 o 8,0 MMOnb; HEOUULLEHMIA NPOAYKT iNbTpyBanu Kpisb Npoknaaky 3 cunikarento, Big CH2Cl2
00 enoeHTy 2 - 95:5). MNoganbLi cTaaii NpoBOAUNK 3a aHanoriel 40 Npoueaypu CUHTE3Yy, ONUCcaHol
ansa npuknaay 38 (aus. cxemy 7):

a) 7-rigpokcu-3,8-aumeTun-4-deHin-2H-xpoMeH-2-oH (c2) 4,5 MMOTb) nigaasanu
HITPO3WUMIOBAHHIC 3 OJepXaHHAM  7-rigpoKcu-3,8-4uMeTun-6-HuTpo-4-deHin-2H-xpoMeH-2-0oHy 3
BUXOA0M 24 %:;

b) 6-HiTporpyny BigHOBMNIOBanuM 3 oAepkaHHAM 6-aMiHo-7-rigpokcn-3,8-aumeTun-4-deHin-2H-
XpoMeH-2-0Hy (y), BukopuctoBytoun 0,1 ekB. [Pd], 4ac 3giicHeHHA peakuii ctaHoBuB 16 roj.
HeouunweHnin npoaykT ounianu 3a gornomoroto npenapatusHoi TLC (entoeHT 2 - 95:5); Buxia: 33 %;

C) uuknizauia 3 1,1,1-TpuMeTOKCMETAHOM 3abe3nedvyBana oOAepXaHHA TUTYNbHOT CMOMNyku 3
Buxodom 23 %. 'H AMP (300 MI'u, CDCls): & = 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-Tpumetun-5-dbeHindypo[2,3-b][1,8]HadpTupuanH-7(8H)-oH

[o posunHy 2-meTokcu-6-meTtunamiHonipuanHy (20 mmons, 1,0 ek.) B TeTparigpodypaHi (0,75
Mmn/mmone) gopasanu N, N-giisonponinetunamii (1,5 eks.) npu 0 °C. [o peakuiiHoi cymiwi no
KpannuHax gogasanu po3duH nponioHinxnopuay (1,5 eks.) B TeTparigpodypati (0,75 mn/mMmmons)
npotarom 20 xeunuH. Cymiw nepemiwysanu 3a k. T. npotarom 1 rog. Cycnexsio dinbTpyBanmu, i
TBEPAY PEYOBMHY NpoMuBanu TeTparigpodypaHom. PinbTpaT KOHUEHTPYBANW Nig 3HWXKEHUM TUCKOM.
Heounwenun sanuwok posginanu Mick CH2Clz i HacudyeHum BogH. po3dymHom NaHCOs, BogHy dasy
ekcTparyBanu Aekinbka pasie 3a gonomoroio CH2Clo. O6'eaHaHi opraHiyHi ¢a3u BucywlyBanu Haj
MgSQO4 i KOHUeHTpyBammu in vacuo. HeouuweHWin 3anuiiok ouWwanu 3a AONOMOrO BaKyyMHOI
neperoHkn B Kugelrohr ("Tpybui 3 KynbOBUMM po3LLUMpeHHAM") (Temnepartypa kuniHHa: 180 °C npu 5
mbap) 3 oaepkaHHAM N-(6-mMeTokcunipuauH-2-in)-N-metTunnponaHamiay y Burnsgi >koBToi onii 3
Buxoaom 88 %; 'H AMP (300 MI'u, d6-DMSO): & = 0,99 (3H, t, CHs), 2,33 (2H, g, CH2), 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., 16 M B THF) B cyxomy THF (1,5 mn/mmonsb)
oxonomxkysanu Ao -15°C, N-(6-meTokcunipuguH-2-in)-N-metunnponaHamig (15 Mmmone, 1,0 eks.)
po3unHanu B cyxomy THF (2 mn/mMmonb) i gogasanu no kpannuHax npoTarom 3 XBWMWH, iHTEHCUBHO
nepemiwlyodn B iHEPTHIW aTMocdepi. PeakuiiHy cymill nepemiwyBanu npoTarom gogatkosux 60
xBuUnuH npu -15 °C. Etunbensoat (1,2 eks.) posduHanu B THF (1,5 mn/mmons) i gogaesanu no
KpannuHax npotarom 15 xeunuH npu -15 °C. 3abesnevyBanu HarpiBaHHA CyMilli A0 K. T. npoTarom 3
rog. i nepemiwysanu npu K. T. NpoTaroMm we 15 rog., nicna 4oro 1i ekcTparysanu 3a AONOMOrolo
Hacu4yeHoro BogH. NH4Cl i conboBoro posunHy, Bucyliyeanu Hag Na2SOas i KOHUeHTpyBanu in vacuo.
OaepxkaHy onito YePBOHO-OPAHXEBOTO KOMbOPY KpuctanizyBanu i3 cymiwi CH2Clz/neTponeriHuii edip
3 ofepxaHHAM N-(6-meTokcunipuanH-2-in)-N, 2-aumeTun-3-okco-3-cbeHinnponaHamigy y Burnsagi
6nino-oBTOT TBEPAOT PE4YOBUHU 3 BUXOA0OM 36 %; 'H AMP (300 MI'u, CDClIs): & = 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-meTokcunipuaunn-2-in)-N, 2-aumeTun-3-okco-3-deHinnponaHamia (5,2 mMmone) nigaasanu
uuknisauii 3 ogepxaHHAM 86 % 7-meTokcu-1,3-gumeTun-4-edin-1,2-aurigpo-1,8-HadpTUpUANH-2-0HY
3rigHo 3 SP-3A, 2@ cTapia: 4ac 34iMCHEHHA peakuii CTaHOBMB 7 roj.; peakuild racunm LNaxom
[04aBaHHA CyMili No KpannuMHax y Boay 3 nbogom. OaepxaHuii ocaj BigdinsTposysanu, NpomMueanu
BogH. NaHCOs (5 %), normuHanu 3a gonomorow cymiwi CH2Clo/MeOH 95:5 i 3HoBYy hinbTpyBanu.
dinbTpaT BUcywyBanu Hag Na=S0a i koHueHTpyBanu in vacuo; 'H AMP (300 My, CDCls): & = 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-aumetnn-4-cenin-1,2-gurigpo-1,8-nadbtupngui-2-o (4,3 mmonb, 1,0 ekB.)
cycneHaysanu y BogH. HBr (37 %; 5 mn/mmons) Ta oxonogxysanu go 0 °C. o kpannuHax gogasanu
6poMm (1,1 ekB.). PeakuinHy cymiw nepemiwysanu npotsarom 30 xB. npu 0 °C i 2 roa. npu 100 °C,
noTiM oxonomxyeanu Ao kK. T. Oaep)kaHuWin ocag BiadinbTpoByBanu i NPOMUBANM HEBEMUKUMMU
kinskoctamm MeOH 3 oaepkaHHaM 6-6pom-7-rigpokcn-1,3-aumeTun-4-denin-1,8-Hadptnpnann-2(1H)-
OHy y BUIMAZI OMnigo-opanxeBoi TBepAOT PpeHOBUHM 3 BUXOA0M 93 %; 'H AMP (300 My, d6-DMSO): §
=1,85 (3H, s, Me), 3,70 (8H, 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-gumeTun-4-ceHin-1,8-nadtupuanH-2(1H)-oH nepeTBoOpIoBanu Ha
TUTYNBLHY CNONYKy 3rigHo 3 SP-2C (3,5 Mmonb; 22 cTagia: vac 34iMCHEHHA peakuil 2 rod., KiHuese
OUMLLEHHS MPOBOAUNM 3a AOMOMOTOK KOMOHKOBOT xpomatorpadii, CHaClo/eTunauerar - 7:3) i3
Buxoaom 51 %. 'H AMP, CDCls): & =

Mpuknag 50. 3,9-AnmeTnn-5-denin-7H-xpomeHo[6,7-dlisokcaszon-7-oH

BuxigHuin matepian, 7-rigpokcu-8-metun-4-peHin-2H-xpoMeH-2-0H, CcuUHTe3yBanu 3rigHo 3
onucaHum Buwe (NPoMi>KHa cnoslyka B X0A4i CUHTE3y Crnonykn €1, cxema 2), ogepxyBanu 3 BUXO40M
75 % i3 eTunbeH3oinaueTaTy Ta 2-MeTUNPE30PUMHY 3rigHo 3 SP-1A (50 MMonb).

34incHiolouM  nojarnblie  NepeTBOPEHHA  7-TiApOKCU-8-MeTUn-4-geHin-2H-xpomeH-2-oHy  Ha
TUTYNLHY CNONyKy, gocaranu suxoay 16 % 3rigHo 3 SP-5B (2,0 mMonb; npenapatueHa TLC, enoeHT
2 - 100:1) Ta SP-5C (npenapatueHa TLC, entoeHT 2 - 95:5). 'H AMP (300 MI'u, CDCl3): 6 = 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-OumeTnn-5-cdeHinisokcasonol4,5-glxiHoniH-7(8H)-oH

CuHTesyoumn BUXiAHWUIA MaTtepian, 7-rigpokcun-8-metun-4-deHinxiHonid-2(1H)-oH, gocaranu suxoay
57 % srigHo 3 SP-3A (16,2 MMOnb; KiHUEBE OYMLLEHHSA MPOBOAUNU LUNSAXOM NPOMUBAHHA TBEPAOT
pedyoBuHu 3a ponomoroto CH2Clz), noumHatoum 3 3-amiHO-0-Kpesony Ta eTun-2-meTun-3-okco-3-
deHinnponaHoary.

34incHiolou  nojanblle  NEpPeTBOPEHHA  7-rigpoKcu-8-MeTun-4-dpeHinxiHoniH-2(1H)-oHy Ha
TUTYNLHY CNONYKY, gocaranu suxoay 14 % 3rigHo 3 SP-5B (1,6 mMonb; npenapatmueHa TLC, enoeHT
2 - 95:5) Ta SP-5C (npenapatusHa TLC, entoeHT 2 - 95:5). '"H AMP (300 My, CDCl3): 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-TeTpameTun-5-perinisokcasonol4,5-glxiHoniH-7(8H)-oH

BuxiaHuin matepian, 7-rigpokcu-1,3,8-Tpumetun-4-cpeninxiHoniH-2(1H)-oH, cuHTesysanu 3rigHo 3
onucaHum Buwe (NpomixkHa cnonyka B npuknagi 34), suxig 37 % nicna SP-3A (4,37 mmonb).

Mopanblle nepeTBOpeHHA 7-rigpokcu-1,3,8-TpumeTun-4-deHinxiHonid-2(1H)-oHy Ha TUTYNbHY
cnonyky sgincHioBanu 3rigHo 3 SP-5B 3 Buxogom 25 % (0,9 mmonb; npenapatueHa TLC, 12 cragia:
eneHT 2 - 95:5; 22 cragia: entoeHT 3 - 1:1) Ta SP-5C (npenapatusHa HPLC). 'H AMP (300 MIu,
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-TpumeTun-5-(nipnanH-3-in)-7H-dypo[3,2-g]xpomeH-7-oH

HaHy cnonyky cuHTe3yBanu 3 eTun-2-MeTun-3-okco-3-(nipuaunH-3-imnponaHoatry Ta 2-
METUNPe3opunHy 3 BuxogoMm 43 % a3rigHo 3 SP-1A (8,1 Mmonb; CNONyky ocamkyBanu nicns
KOHUEHTPYBaHHA OpraHidHux has, oaep>kaHux y pesynbTaTi ekcTpakuil) 3 HaCTYyNHUM NPOBeAEHHAM
SP-1B-2 3 BUKOpUCTaHHAM 2,6 ekB. xJniopaueToHy (d2) (4ac 3aiiiCHEHHS peakuii Ha cTaaii 1=2 rog., Ha
cragii 2=1 rog.; npenapatueHa TLC, entoeHT 2 - 95:5, nepekpucranisadia 3 EtOH). '"H AMP (300
My, CDClIs): & = 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-TpumetTun-5-(nipnanH-3-in)dypo[3,2-glxiHoniH-7(8H)-oH

CTpykTypHUA Onok  7-rigpokeu-3,8-gumetun-4-(nipugni-3-imxiHonii-2(1H)-oH  cuHTesyBanu 3
eTun-2-meTun-3-okco-3-(nipuaunH-3-imynponaHoary ta 3-amiHo-o-kpesony 3 suxoaom 95 % 3rigHo 3
SP-3A (8,1 MMOnb); HarpiBaHHs B TpaHC-AeKaniHi BXXe 3yMOBMOBANO MPaKTUYHO MOBHY LMKNi3awito
NnakTamHoT NaHkn. 3 METOID AOCATHEHHS NOBHOMO NEPeTBOPEHHA BUKOPUCTOBYBanu HarpisaHHs B TFA
3rigHo 3 SP-3A, 2© crajieto; nicna suaaneHHa TFA mMacngaHUCTMIA 0caj NornuHanu 3a AonoMoror
CH2Cl2 Ta BuTAranu wnaxom goaaBaHHs AieTUNoBoro eqipy.

BpomysaHHa 7-rigpokcu-3,8-aumeTtun-4-(nipnanH-3-in)xiHonii-2(1H)-ony nposoaunu srigHo 3 SP-
3B 3 Buxoaom 65 % (2,8 MMOnNb): Nicnsl raciHHA Ta po3BeAeHHA BOAOK 6-6pom-7-rigpokcu-3,8-
anmetun-4-(nipnauH-3-imxiHoniH-2(1H)-oH yTeopioBas ocaj, i Koro BUKOPUCTOBYBANW AK Takui nicnsi
NPOMMBAHHA HEBENUKUMU KinbkocTaMM MeOH i BucywyBaHHS in vacuo.

6-Bpom-7-rigpokcu-3,8-aumeTun-4-(nipuanu-3-in)xinoniH-2(1H)-oH nepeTBopioBanu Ha TUTYIbHY
cnonyky 3 Buxoaom 11 % 3a gonomoroo SP-3C (0,72 Mmonb; 22 cTagia: oYMLLEHHSA 32 JONOMOIOI0
npenapaTtueHoi TLC, entoeHT 2 - 95:5). 'H AMP (300 MI'y, CDCls): 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-TeTpameTun-5-(nipnaun-3-in)dypo[3,2-g]xiHoniH-7(8H)-oH

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

CTpykTypHuin 6nok 7-rigpokcu-1,3,8-TpumeTun-4-(nipuamnn-3-in)xiHoniH-2(1H)-oH cuHTesyBanu 3
eTun-2-meTun-3-okco-3-(nipuaunH-3-imynponaHoary T1a 2-mMeTun-3-(MeTunamiHo)deHony 3 BUXOAOM
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55 % 3rigHo 3 SP-3A (4,0 mMOnb); HarpiBaHHA B TpaHC-AekaniHi BXe 3yMOBMoBano (NPakTU4HO)
MOBHY LMKMi3auilo NakTaMHoT naHku. AKWwo Bce we 6ynu NpucyTHi HeBenuKi kinbkocTi N-(3-rigpokcun-2-
meTundeHin)-N, 2-aumeTun-3-okco-3-(nipuauH-3-in)nponaHamigy, 70 iX NEPeTBOPIOBaNM Ha NOTPIOHI
NpPoAYyKTWU LWNSAXOM HarpisaHHa B TFA 3rigHo 3 SP-3A, 2% cragieo; nicna suganeHHa TFA
MacnsiHUCTMIA ocad nornuHanu 3a gonomoroto cymiwli CH2Clo/MeOH 95:5 | sutaranu winsxom
AoaaBaHHA aieTunosoro edgipy.

BpomysaHHa 7-rigpokcu-1,3,8-TpumeTnn-4-(nipnauH-3-in)xiHonid-2(1H)-oHy nposoaunu 3rigHo 3
SP-3B 3 BuxoaoM 76 % (1,7 mMOnb): Nicns raciHHA Ta po3BeAeHHs BOAO 6-6pom-7-rigpokcu-1,3,8-
TpuMeTUn-4-(nipuauH-3-in)xiHoniH-2(1H)-on  ekcrparysanu  eTunauetaTtoM. [JaHun  NPOAYKT
BUKOPUCTOBYBANM 5K Takmini 6€3 404aTKOBUX CTain OYULLIEHHS.

6-Bpom-7-rigpokcu-1,3,8-Tpumetun-4-(nipuamH-3-in)xiHoniH-2(1H)-oH nepeTBoOpIOBasn Ha
TUTYNbHY Ccrnonyky 3 Buxoaom 6 % nicna SP-2C (0,70 mMonb; ounwleHHA nicnsa 17 craaii 3a
gonomMoroto npenapatuBHoi TLC, entoeHT 2 - 95:5; KiHUeBe OYULLEHHA 32 AONOMOIOI0 nNpenapaTuBHoOl
TLC, entoeHT 2 - 95:5). '"H AMP (300 MI'u, CDCls): & = 1,99 (3H, s, Me), 2,08 (3H, d, Me), 2,84 (3H, s,
Me), 3,95 (8H, 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-(nipnaun-3-in)isokcasonol4,5-g]xiHoniH-7(8H)-oH

CuHTE3 CTPYKTYpHOro 6noka 6-6pom-7-rigpokcu-1,3,8-TpumeTtun-4-(nipuguH-3-in)xiHoniv-2(1H)-
OHY onucaHo Ans npuknagy 55. 6-bpom-7-rigpokeun-1,3,8-TpumeTun-4-(nipuaunH-3-imxiHoniH-2(1H)-oH
nepeTBOpPIOBanNu Ha TUTYNbHY CNONyky 3 Buxodom 8 % nicna SP-5A (0,70 Mmonb; O4YMLLEHHS 3a
gonomMorolo npenapatusHoi TLC, enwenHt 2 - 955) 1ta SP-5C (ounweHHa 3a AONOMOroIo
npenapatueHoi HPLC). 'H AMP (300 MI'u, CDCls): & = 1,99 (3H, s, Me), 2,44 (3H, s, Me), 2,88 (3H,
s, Me), 3,95 (8H, 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-AumeTnn-5-(nipnanH-2-in)-7H-dypo[3,2-g]XxpoMeH-7-0H

OaHy cnonyky cuHTesdysanu 3 meTun-3-okco-3-(nipuaunH-2-in)nponaHoary t1a 2-MeTunpes3opLunHy 3
Buxoaom 41 % 3rigHo 3 SP-1A (0,41 mMonb) 3 HAcTynHUM npoBedeHHAM SP-1B-1 3 BUKOpUCTaHHAM
xnopaueTony (d2). '"H AMP (300 Ml'u, CDClIs): & = 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.

Mpuknag 58. 3,9-AumeTnn-5-(o-tonin)-7H-dypo[3,2-g]xpomeH-7-oH

HaHy cnonyky cuHTesyeBanu 3 eTun-3-okco-3-(0-TonimnponaHoaty Ta 2-METUNPE3opUuHYy 3
Buxoaom 7 % 3rigHo 3 SP-1A (4,0 mmonb; npenapatuBHa TLC, enioeHT 2 - 95:5) 3 HacTynHUM
npoeedeHHAM SP-1B-2 3 BUKOpUCTaHHAM 2,6 ekB. xropaueToHy (d2) (4ac 3aincHeHHs peakuii Ha
ctagii 1=1 rog., Ha ctaaii 2=1 roa.; npenapaTtuBHa TLC, eneHT 2 - 95:5). 'H AMP (300 MI'uy, d6-
DMSQ): & = 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-TeTpameTun-5-(o-Toninm)dypo[3,2-glxiHoniH-7(8H)-oH

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

TuTynbHY CNONyKy cuHTesyBanu 3 2-metun-3-(metunamido)deHony (0,5 mmone) ta meTun-2-
mMeTun-3-(o-tonin)-3-okconponaHoary 3righo 3 SP-3 (SP-3A, 12 cragia: HarpiBaHHa go 170 °C
npotarom 2,5 rog. B ymMoBax MIiKpOXBUNbLOBOro BUNPOMIiHIOBaHHSA; SP-3A, 2@ cragiq: HarpiBaHHa Ao
150 °C npoTtdarom 1 rof. B ymMOBax MiKPOXBUMNbOBOrO BUNPOMIHIOBAHHS; npenapatusHa TLC, enioeHT 2
- 95:5; SP-3C, 1@ crapisa: HarpiBaHHa go 100 °C npotarom 1 roa. B yMOBax MiKPOXBUINbOBOTO
BUMPOMIHIOBaHHSA, po3aineHHa mixk H2O 1a CH2Cl2; SP-3C, 22 cragida: Yac 3aiincHeHHst peakuii 1 roa.,
OYMLLEHHS 3a AONOMOrol0 npenapatusBHoi TLC, entoeHT 2 - 95:5), 3aranbHun Buxig 4 %. 'H AMP (300
Mlu, CDCls): & = 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 6noka 2-metun-3-(MetnnamiHo)deHony aue. npuknag 34.

TuTynbHY CMOMNyKy cUHTe3dyeanu 3 2-metun-3-(MetunamiHo)deHony (3,3 mmorne) Ta MeTun-3-(2-
xnopdeHin)-2-mMeTun-3-okconponaxoary 3rigHo 3 SP-3 (SP-3A: npenapatueHa TLC, enoeHT 2 - 95:5;
SP-3C, 1 cTagin: yac 3ailicHeHHs peakuil 2 rod., posaineHHs mixx H2O 1a CH2Clz; SP-3C, 22 craais:
yac 34iMcCHeHHA peakuii 1 rod., OMULWEHHA 32 JONOMOro NOCniA0BHUX NpenapaTtusHux TLC, entoeHT
3 - 3:2, noTim entoeHT 2 - 98:2), 3aranbHui Buxig 1 %. 'H AMP (300 MI'y, d6-DMSO): & = 1,80 (3H, s,
Me), 2,01 (3H, d, Me), 2,83 (8H, 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-dTopdeHrin)-3,6,8,9-teTpameTundyypo[3,2-g]xiHoniH-7(8H)-oH

CTOCOBHO CMHTE3Y CTPYKTYpHOro 6noka 2-metun-3-(MetnnamiHo)deHony aue. npuknag 34.
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TuTynbHY CNOnyky cuHTesdysanu 3 2-MeTun-3-(metunamiHo)deHony (3,3 MMone) Ta etun-3-(2-
drTopdenin)-2-meTun-3-okconponaHoaTy 3rigHo 3 SP-3 (SP-3A: npenapaTtusHa TLC, eneHT 2 - 95:5;
SP-3C, 1 cTagin: yac 3ailicHeHHs peakuil 2 rod., posaineHHs mixx H2O 1a CH2Clz; SP-3C, 22 craais:
yac 34iMcCHeHHA peakuii 1 rod., OMULWEHHA 32 JONOMOro NOCniA0BHUX NpenapaTtusHux TLC, entoeHT
3 - 3:2, noTim entoeHT 2 - 98:2), 3aranbHui Buxia 1 %. 'H AMP (300 MI'u, d6-DMSO): 6 = 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-MeTokcunipugun-3-in)-3,6,9-tpumetTun-7H-dypo[3,2-glxpomeH-7-oH

HaHy cnonyky cuHTe3yeanu 3 MeTun-3-(2-MmeTokcunipuanH-3-in)-2-metun-3-okconponaHoary ta 2-
METUNPE3OPUUHY 3 BUXOAOM 5 % 3rigHo 3 SP-1A (4,0 mmonb; npenapaTtueHa TLC, entoeHT 2 - 95:5) 3
HacTynHum SP-1B-2 3 BUKOPUCTAHHAM 2,6 ekB. xnopaueToHy (d2) (4ac 3giincHeHHs peakuii Ha craail
1=1 roa., Ha ctagii 2=1 rog.; npenapatueHa TLC, entoeHT 2 - 95:5). 'H AMP (300 MI'y, d6-DMSO):
=1,83 (8H, 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-MeTokcunipugun-3-in)-3,6,9-tpumetTun-7H-dypo[3,2-glxpomeH-7-oH

HaHy cnonyky cuHTesyBanu 3 MeTun-3-(4-MeTokcunipuanH-3-in)-2-metun-3-okconponaHoary ta 2-
METUNPE3OPUUHY 3 BUXOAOM 2 % 3rigHo 3 SP-1A (2,0 mmonb; npenapaTtueHa TLC, entoeHT 2 - 95:5) 3
HacTynHum SP-1B-2 3 BUKOPUCTAHHAM 2,6 eKB. xnopaueToHy (d2) (4ac 3aincHeHHs peakuii Ha cTagii
1=2 rog., nocnigoBHi npenapatueHi TLC, enoeHT 3 - 3:2, a noTim enioeHT 2 - 95:5; cragia 2=1 rog.;
npenapatueHa TLC, entoeHT 2 - 95:5). "H AMP (300 MI'u, 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-MeTokcunipuaun-3-in)-3,6,8,9-tetpametundypo[3,2-glxiHoniH-7(8H)-oH

CTOCOBHO CMHTE3Y CTPYKTYPHOro 6noka 2-metun-3-(MetnnamiHo)deHony aus. npuknag 34.

TuTynbHY CMOMNyKy cUHTe3dyeanu 3 2-metun-3-(MetunamiHo)deHony (3,6 mmornb) Ta MeTun-3-(2-
METOKCUNIPUANH-3-im)-2-MmeTun-3-okconponaHoaty 3rigHo 3 SP-3 (SP-3A: npenapatmeBHa TLC,
entoeHT 2 - 95:5; SP-3C, 12 cTapis: 4Yac 34incHeHHa peakuii 2 rod., posaineHHs Mk H2O ta CH2Clz;
SP-3C, 22 crapiqa: 4ac 3aiiCHeHHa peakuii 1 rod., OYMLEHHST 3@ AOMNOMOrow npenapatueHoi TLC,
entoeHT 3 - 3:2), 3aranbHui Buxig 1 %. 'H AMP (300 MI'y, d6-DMSO): § = 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 iHriGiTopHOT akTMBHOCTI wWoao Kv1.3 3a gonomMorowd MeToAuKM nokanbHOT hikcauil
noTeHuiany

CTOCOBHO onucy NpoBeAeHHS METOAUKK NoKanbHOI dhikcauii noteHuiany ana Kv1.3 gus. Grissmer
et al., Mol. Pharmacol. 1994, 45, 1227; peecTpauilo AaHUX y X04i NPOBEAEHHA METOAMKN NOKANbHOT
dikcauii noTeHuiany B KoHirypaudii "uinicHa knitnHa" NpoBOAUNK 3 KINbKICTIO 0KPEMUX EKCNEPUMEHTIB
N = 2 AN KOXHOT KOHUEHTpAaUil CNonyku, BUKOPUCTOBYIOUM Pi3HI KNITUHU. Tpu abo Ginblue pisHUX
KOHUEHTpauii BM3Ha4anuM Ana KpUBOT 3anexHocTi Aosa-edekT. lNMokasHukn 1Cse, pospaxoBaHi Ha
OCHOBI AaHuX aHani3y, nokasaHi B Tabnuui 1.

MokasHukmn 1Cso(Kv1.3), oaepxaHi 3a 4ONOMOrol0 METOAMKU NokaneHOT diikcauii noTeHuiany: + =
1501-3000 HM; ++ = 501-1500 HM; +++ < 500 HM.

3BepHiTL yBary, WO npuknagn 26-34, 36, 40, 49, 51, 52, 54-56, 59-61 Ta 64 He € 4aCcTUHOIO
OaHOro BUHaxXoA4y i CAyryloTb 4K iNOCTPaTUBHI NPUKNaaun.

Tabnuugs 1

Liana3oH 3Ha4YeHb akTUBHOCTI KOHKPETHUX CMONYK 3a AaHUM BUHaxXoaom woao Kv1.3

Mpuknag CTpykTypa ICso |Mpuknag CTpykTypa ICso
Me (I)
1 +++ 30 +++
Y/ =
O 0”0
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Tabnuugs 1

Liana3oH 3Ha4YeHb akTUBHOCTI KOHKPETHUX CMONYK 3a AaHUM BUHaxXoaom woao Kv1.3

Mpuknag CTpykTypa ICso |Mpuknag CTpykTypa ICso
Me
2 + 31 +++
406
O N“~0
H
Me
3 + 32 +
CIL
O N“~0
|
Me
4 + 33 Br 4+
CIL
O N“~0
I
5 +++ 34 +++
6 ++ 35 ++
7 +++ 36 +++
8 +++ 37 ++
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Tabnuugs 1

Liana3oH 3Ha4YeHb akTUBHOCTI KOHKPETHUX CMONYK 3a AaHUM BUHaxXoaom woao Kv1.3

Mpuknag CTpykTypa ICso |Mpuknag CTpykTypa ICso
Me
9 / X +++ 38 ++
O ‘ 0”0
Me o
10 / X +++ 39 +
O ‘ O o]
Me Cl
11 Y N +++ 40 +++
0 ‘ 0”0
Me
12 + 441 +++
=N
O
\—/ e} o
Me
13 + 42 ++
=
e
0 0" ~o
Me
14 74 O = + 43 +++
O 0
)
P
Me
15 + 44 N +
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Tabnuugs 1

Liana3oH 3Ha4YeHb akTUBHOCTI KOHKPETHUX CMONYK 3a AaHUM BUHaxXoaom woao Kv1.3

ICs0

++

+++

++

CTpyKkTypa

=
O” "0

C

Me

o

Nc—

N

=

0" "0

®

N

Oo” 0

O

MNpuknag

45

46

47

48

49

50

51

ICs0

+++

++

++

CTpyKkTypa

W

=

4

o” ~0

O

Cl
O

O

O

MNpuknag
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Tabnuugs 1

Liana3oH 3Ha4YeHb akTUBHOCTI KOHKPETHUX CMONYK 3a AaHUM BUHaxXoaom woao Kv1.3

Mpuknag CTpykTypa ICso |Mpuknag CTpykTypa ICso
23 Y N + 52 ++
O 0”0
Ol
~N
I/
24 ++ 53 +++
Y / N
0" N ~o" Yo © o0”~o
~N
|/
25 +++ 54 +++
Y |\ A 4 N
0"\ oo © N“o
~N
I/
Me
26 Br +++ 55 ++
200 OO
O N“0 0 Nio]
H I
® )
P
Me F
27 / N Br ++ 56 N/ N +
0 G NSO [ NSO
H I
I\
=N
28 Ve
Br ++ 57 "
20 O
o N0 O 0”0
H
Me
29 + 58 ++
206 200
O N0 O oo
H
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Tabnuugs 1

Liana3oH 3Ha4YeHb akTUBHOCTI KOHKPETHUX CMONYK 3a AaHUM BUHaxXoaom woao Kv1.3

Mpuknag CTpykTypa ICso |Mpuknag CTpykTypa ICso
59 ++ 60 +4+4+
61 +++ 62 ++
P
63 + 64 +
/ N
0 N
I

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

MoHoHyKneapHi knituHu nepudepuyHoi Kkposi (PBMC) Buainanu 3 Kposi 340poBUX AOHOPIB-MIOAEN
WNAXOM  UeHTpudyryBaHHa B [Padi€HTi TYCTMHM Yy BOAHOMY  PO3YMHI, SKMW  MICTUTb
BUCOKOMONEKYNAPHUIA nonicaxapug Ta Aaiatpu3oar HaTpilo | AKMA XapaKTepU3yeTbCA TYCTUHOIO
1,077£0,001 (Ficoll-Hypaque Bia Sigma-Aldrich, HimeuuuHna; 3rigHo 3 iHCTpyKUisMW BUPOOBHMKA).
Ouunweni PBMC asivyi npomuBanu 3a gonomoroww PBS i pecycneHaysanu B KymnbTypanbHOMY
cepegosuwli RPMI1640 (Gibco-Life Technologies), aonosHeHoMy 10 % TepMOIHAKTUBOBAHOIO
eMOpioHanbHoOW Tensuolo cuposatkow, 1,5 MM L-rnytamidy, 100 oa./mMmn neHiuunivy ta 100 mr/mn
cTpenToMmiunHy (yci peareHTtu Big PAA-GE Healthcare). Ana ctumynauii PBMC sucisanu B KinbkocTi 1
x 105 knitun/nyHka, iHkyéyeanu 3 TRAM-34 (5 mkM) i TecToBaHMMKU cnonykamu npoTaArom 4 rog. i
akTusysanu 3a gonomoroto 50 Hr/mn aHTutina go CD3 (Big eBioscience). Yepes 48 rognH ouiHoBanu
nponicgpepadito 3a gonomorow aHanisy nponidepauii knituH ELISA Ha ocHoBi BrdU 3rigHo 3
iHCTPyKLi€t0. MNMoka3sHukK ICsg, po3paxoBaHi Ha OCHOBI AaHuX aHani3y, nokasadi B Tabnuui 2.

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

3BepHiTb yBary, wWo npuknaagu 26-34, 40, 49, 54 Ta 55 He € 4acTUHOK JAHOro BUHaxXoAy i
CNYryloTb SK iNOCTpaTUBHI NpUKnagu.

Tabnuuga 2

Liana3oH 3Ha4YeHb akTUBHOCTI KOHKPETHUX CMONYK 3a AaHUM BUHAX0A0M B aHanisi 3 T-kniTMHamu

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

1 + 25 ++ 4 ++

5 ++ 26 +++ 43 ++

7 ++ 30 ++ 49 +

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

ApTpuT iHaykyBanu y camuub wypie Dark Agouti WwnNAxoMm BHYTPIWHbOLWKIpHOro BBeaeHHSa 150
MKN/Lyp NpucTaHy B OCHOBY XBocTa y Aoby 0 srigHo 3 Vingsbo et al., Am. J. Pathol. 1996, 149, 1675.
O06pobky cnonykoto noumHanu y aoby 16 i npogosxkysanu Ao aodu 30, npu ubOMy A03a CMOMNykK 3
npuknagy 53 craHosuna 60 mr/kr, p.o., sid, a anga cnonyku 3 npuknaay 34 crtaHosuna 45 mr/kr, p.o.,
bid, npu ubOMY KOXHY CONyKy BBOAUMW B NINOMiNbHOMY cknagi. 1K NO3MTUBHUI KOHTPOSIb YBOAMWIN
metoTpekcatr (MTX) i.p., sid, y gosi 0,05 mr/kr, Takox nounHatoum 3 godu 16. LoaHa nposogunu
KOHTPOMNb PO3BMTKY apTpuTy 3a AOMOMOIOK CUCTEMU MAaKPOCKOMIYHOTO OUiHIOBaHHA B Oamax ans
YOTUPLOX KIHUIBOK y Aiana3oHi 0-4 (0 = BiaCYTHICTb BUAUMMX O3HaK apTpuTy; 1 = Habpsk Ta/abo
eputema ogHoro nanbus; 2 = Habpsak Ta/abo eputema gBox cyrno6iB; 3 = Habpsak Ta/abo eputema
Ginblue Hik ABOX CyrnobiB; 4 = TSDKKMA apTpUT 3 ypakeHHAM YCiel nanu Ta nanbuiB i3 CynyTHIM
aHKiNno3om i gedopmadieo nanum), WO BUpaxanocsa B iHAekci aptputy (Al), sikuin BigpobpaxkaB cymy
ouiHku B Ganax Aansa BCiX 4 KiHUIBOK Ha wypa (Makcumym Al=16). Pe3ynbTaTtom 3aCTOCyBaHHA 000X
PEXUMIB NikyBaHHA Oyro CyTTEBE NOMErleHHs CUMNTOMIB apTpUTy.

[HAYKUiS 3aXBOPIOBAHHSA B KOHTPONbHUX TBAPUH, 06po6neHnx ConboBUM PO34YMHOM i 06podneHnx
cepefoBULLIEM-HOCIEM, 3abe3nevyBana AOCATHEHHS MAaKCMMAamnbHOrO 3Ha4eHHs Al, SKke CTaHOBUNO
6nusbko 14. O6pobka MTX 3ymoBnioBana crabinisauito 3axsoptoBaHHs 3 Al = 6nusbko 8,7 (p=0,001).
O6pobka cnonykoto 3 npuknaay 53 sHmkyeana Al ao énusbko 10,4 (p=0,01), a ob6pobka cnonykoio 3
npuknagy 34 sHukyesana Al no 6nmsbko 9,1 (p < 0,001).

POPMYJIA BUHAXOLY

1. Cnonyka 3aranbHoi chopmynu (I) abo i cinb

5A/§A6
| A4
r/
2
AR

L
Y™ SAY ~07 N0 al

ae
A' BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-R8;
A2 BubpaHuii i3 rpynu, wo cknagaetbca 3 N ta C-Rs;
A3 BubpaHuii i3 rpynu, wo cknagaetbcsa 3 N ta C-R?;
A% i A5 i A® HesanexHo BubpaHi 3 rpynu, wo cknagaetsca 3 N ta C-R';
R' BuGpaHuii i3 rpynu, Wo cknagaetbca 3 BogHwo, (C1-Ca)ankiny, ranoreHy, (C+-Cs)ankokcu 1a (Ci-
Cs)ranoreHarnkiny;
R? BUGpaHuit i3 rpynu, WO CKNaaaeTbes 3 BOAHIO, ranoreny ta (Cq1-Ca)ankiny;
R3 BuGpaHnuii i3 rpynu, Lo cknagaeTtees 3 BoAHIo, (C1-Ca)ankiny, NR*RS, (C+-Cs)ankin-NR*R® Ta uiaHo,
ne R* Ta R® HesanexHo BUOpaHi 3 rpynu, Lo cknaaaetbes 3 BoagHto Ta (Cq-Cg)ankiny, abo R* ta R®
pa3oM 3 aTOMOM a30Ty, A0 AKOr0 BOHW NpUEAHaHi, yTBOPIOWTb 6-4YNeHHe reTepounknivHe Kinbue, sike
HeobO0B'A3KOBO MICTUTb HA AOAATOK A0 BKAa3aHOro BULLE aToMa a3oTy goaartkoBui atom O;
Y BuOpaHum i3 rpynu, wwo cknagaerbca 3 O 1a S;
R8 BubpaHuin i3 rpynu, wo cknagaetsca 3 (C1-Cq)ankiny i (Cs-Cs)umknoankiny; i
R® BubpaHuii i3 rpynu, wo cknagaerbca 3 BogHo, (C1-Cs)ankiny ta (C1-Cs)ankokeu;
3a YMOBM, LLO BUKITIOYEHI HACTYNHI CNOSYKMK:
3-meTun-5-deHin-7H-dypo[3,2-glxpoMeH-7-0H,
2,3,9-TpumMeTun-5-penin-7H-cypo[3,2-g]xpomeH-7-0H,
3,9-aumetun-5-deHin-7H-dypo[3,2-gIxpoMeH-7-0H,
2,3-aumetun-5-deHin-7H-dypo[3,2-gIxpoMeH-7-0H,
3-eTnn-9-metun-5-deHin-7H-dypo[3,2-glxpoMeH-7-0H,
3-(TpeT-6yTnn)-5-peHin-7H-dpypo[3,2-g]xpoMeH-7-0H,
3-(TpeT-6yTumn)-9-meTun-5-denin-7H-dypo[3,2-g]xpoMeH-7-0H Ta
2-meTun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oH.
2. Cnonyka 3a n. 1 abo ii cinb, ge
R' BubpaHuii i3 rpynu, WO CKNaaaeTbCA 3 BOAHIO, METUNy, Xnopy, ddTopy, METOKCU, €TOKCU Ta
TpudTOpMETUNY;
R2 BubpaHuii i3 rpynu, Wo cknagaeTbcsa 3 BOAHO, O6poMy Ta METUNY;
R® BuBpaHwuii i3 rpynu, WO CKNagaeTbCsi 3 BOAHIO, MeTuny, mopdoniHiny, mopdoniHomeTuny, N-
MeTunamiHomeTuny, N,N-aumeTnnamiHomeTuny ta uiaHo;
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R8 BubpaHuii i3 rpynu, WO ckNagaeTbea 3 METUNY, ETUNY Ta UUMKNONponiny; i
R® BubpaHuii i3 rpynu, Wo cknagaeTbCcs 3 BOAHIO, METUIY TA METOKCH.

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

R?2 BUOpaHMit i3 rpynu, WO CKNaaaeTbecsl 3 BOAHIO Ta MeTURY; i

R® BuMOpaHui i3 rpynu, WO ckNagaeTbcsl 3 BOAHIO, MopdoniHiny, mopdoniHomeTuny, N,N-
auMeTunamMiHOMETMNY Ta uiaHo.

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

ae 'Y asnse coboto S,

abo Y sBngae coboto O, i, akwo Y asnse coboto O, To woHarmeHwe oanH 3 A', A2 abo A3 aBnse
co6010 N.

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

ae A' asnse coboto C-Ré;

A2 aBnse coboto C-R3;

A3 aBnse coboto C-R?; i

Y asnge coboto O.

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

€ BUKOHaHa WOHaNMEHLUE OHA 3 HACTYMHUX YMOB:

1) R? aBnsie coboto ranoreH, abo

2) R® BuGpaHuii i3 rpynu, wo cknagaetbca 3 NR*R® Ta uiaHo,

3) A* abo A®, abo A® aense coboto N.

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

ae oanH 3 A*i A5, i A aense coboto N, a iHwi 3miHHI BUGpaHi 3 rpynu, Wwo cknagaetsca 3 N ta C-R1.
8. Cnonyka 3a 6yab-akuM i3 nn. 1-7 abo ii cinb,

ne R8 aBnae coboto meTun;

R® asnse coboto meTun;

R' BUGpaHuMit i3 rpynu, WO CKNaaaeTbCcsl 3 BOJAHIO Ta METOKCHU;

R?2 BUOpaHMit i3 rpynu, WO CKNaaaeTbecsl 3 BOAHIO Ta MeTURY; i

R3 BMOpaHuMit i3 rpynu, WO CKNaaaeTbes 3 BOAHO, MeTuny Ta N-metunamiHomeTuny.
9. Crnonyka 3a n. 1 abo n. 2, Aka BubpaHa 3 rpynu, Wo CKNagaeTbcA 3:
-(2-meTokcudeHin)-3,9-aumeTun-7H-dypo[3,2-g]XpomMeH-7-0Hy,
-(3-meTokcnudeHin)-3,9-aumeTun-7H-dypo[3,2-g]XpomMeH-7-0Hy,
-(2-xnopdeHin)-3,9-aumeTun-7H-dypo[3,2-g]xpomeH-7-0Hy,
,.9-aumeTun-5-(3-(tpucpropmetun)denin)-7H-cypo[3,2-g]XpoMeH-7-0Hy,
-(2-dpTopdeHin)-3,6,9-TpumeTun-7H-dypo[3,2-g]XpomMeH-7-0Hy,
-(3-meTokcudpeHiny-3,6,9-TpumeTun-7H-dypo[3,2-gIxpoMeH-7-0Hy,
-(2-meTokcudpeHiny-3,6,9-TpumeTun-7H-dypo[3,2-gIxpoMeH-7-0Hy,
-(2-dTopdeHin)-3,9-anmeTnn-7H-pypo[3,2-gIXpomeH-7-0Hy,
,6,9-TpumeTnN-5-deHin-7H-pypo[3,2-glxpomeH-7-oHy,
5-(2-eTokcudreHin)-3,6,9-Tpumetun-7H-cypo[3,2-g]xpomeH-7-0Hy,
5-(2-xnopdeHin)-3,6,9-TpumeTun-7H-dypo[3,2-gIXpoMeH-7-0Hy,
3,9-aumetun-2-mopdroniHo-5-erin-7H-dypo[3,2-g]XpoMeH-7-0Hy,
3,9-anmMeTun-7-okco-5-penin-7H-ypo[3,2-g]xpomeH-2-kapOoHiTpuny,
3,9-aumetun-2-(mopdoniHomeTun)-5-eHin-7H-ypo[3,2-g]xpomeH-7-0Hy,
2-((aumeTunamiHo)MeTumn)-3,9-auMeTun-5-perin-7H-dypo[3,2-gJxpomeH-7-oHy,
3-eTun-6,9-aumeTun-5-deHin-7H-pypo[3,2-gIxpomeH-7-0Hy,
3-metun-5-(o-Tonin)-7H-dypo[3,2-g]XpoMeH-7-0Hy,
3-meTun-5-(m-tonin)-7H-dypo[3,2-g]XpoMeH-7-0Hy,
5-(2-meTokcudperin)-3-meTun-7H-dypo[3,2-g]xpomMeH-7-0Hy,
5-(3-meTokcudpeHin)-3-meTun-7H-dypo[3,2-g]xpomMeH-7-0Hy,
5-(2-xnopdeHin)-3-metun-7H-cypo[3,2-g]xpomeH-7-oHy,
5-(3-xnopdeHin)-3-metun-7H-cypo[3,2-g]xpomeH-7-oHy,
9-meTokcu-3-meTun-5-peHin-7H-ypo[3,2-g]xpomeH-7-oHy,
3-meTun-5-deHin-7H-dypo[2,3-blnipaHo[3,2-e]nipuanH-7-oHy,
3,6-aumetTun-5-deHin-7H-dypo([2,3-blnipaHo[3,2-e]nipuaunH-7-oHy,
3,6,9-TpuMeTun-5-perin-7H-xpomeHo[6,7-dlisokcaszon-7-oHy,
6,9-aumeTnn-4-deHin-2H-tieHo[3,2-g]xpoMeH-2-0Hy,
2.,4-numetun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oHy,
4-metun-2-((MeTunamiHo)meTun)-8-deHin-6H-xpomeHo[6,7-dJokcason-6-ony,
3-uyuknonponin-9-metTun-5-deHin-7H-dypo[3,2-glxpomMeH-7-0Hy,
3-uyuknonpoenin-6,9-aumeTnn-5-denin-7H-dypo[3,2-glxpomeH-7-0oHy,

5
5
5
3
5
5
5
5
3
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3,6,9-TpuMeTun-4-perin-2H-TieHo[3,2-g]xpoMeH-2-0Hy,
3,9-aumetTun-5-(nipuaunH-3-in)-7H-dypo[3,2-g]xpomeH-7-oHy,
3,9-anmMeTun-7-okco-5-penin-7H-ypo[3,2-g]xpomeH-2-kapOoHiTpuny,
2-((aumeTunamiHo)MeTumn)-3,6,9-TpumeTnn-5-dpeHin-7H-dypo[3,2-g]xpomeH-7-oHy,
4-meTun-8-deHin-6H-xpomeHo[6,7-dJokcason-6-oHy,

2,4, 7-TpuMeTun-8-peHin-6H-xpomeHo[6,7-dJokcaszon-6-oHy,
3,9-aumeTun-5-deHin-7H-xpomeHo[6,7-dlizokcason-7-ony,
3,6,9-TpuMeTnn-5-(nipnaunH-3-in)-7H-dypo[3,2-gIxpoMeH-7-0Hy,
3,9-aumetTun-5-(nipuaunH-2-in)-7H-dypo[3,2-g]xpomeH-7-oHy,
3,9-aumeTun-5-(o-tonin)-7H-dypo[3,2-gIxpoMeH-7-0Hy,
5-(2-meTokeunipnanH-3-in)-3,6,9-TpumeTun-7H-ypo[3,2-g]xpoMeH-7-0Hy Ta
5-(4-meTokeunipnanH-3-in)-3,6,9-TpumeTun-7H-dypo[3,2-g]xpoMeH-7-0Hy,

abo ii cineb.

10. ®apmaueBTUYHA KOMMO3ULi, sIKa MICTUTb Cnonyky 3a 6yab-akuMm i3 nn. 1-9 Ta dapmaueBTUHHO
NPUAHATHUIA HOCIN abo po3pidKyBau.

11. Cnonyka 3a 6yab-sikum i3 nn. 1-9 ang 3acTocyBaHHsSl B NiKyBaHHI 3axBOpiOBaHb abo MeanvHMX
CTaHiB, BUBPaAHMX 3 TPyNU, LLO CKNAAAETLCA 3 PEBMATOIGHOID GPTRUTY,; OCTEOADTRUTY, NCOPIETHUHOTD
apTputy; aiabety | Tuny, pO3CINHOIO CKNEpQy, MMOMERYNOHEDPUTY, BUKNUKAROTO aHTuTInaM# 40
GasaneHoi  MeMOpanu  kAyGOoMKiB,  FOCTROIS  KOpoHapHore  cungpomy  (ACS);  sanansHoro
3AXBODIOBGHHA KMIUBMHUKY, AYTOIMYRHOFC THpeoiguTy, xsopolu XawwmmoTto, xsopobu [peiiscg;
xBopohy Kpoua; yeelTy, nNPOMBKHOMe yeelty, nUeTenogiGuol myxupuaTtin, MIOHTY 3 BRINOHMEHHSMI,
AepMaroniosuty; cundpomy LHerpena; suDasKoBOre KOMRITY, ATepocKneposy; pecreHody/rinepnnasiy
HEGIHTHMKY, TOCTRONS  [USMMHOTY  [HOYNLTY, riNepreHsll; anepriHOro | OHTAKTHOID AEDMaTuTy
SHACHIA0K NOIPAHEHHA, ACTMY, XPOHMHOT HUPKOROT HEJOCTATHOCTI HA NI3HIX CTERIAX, XPOHMHOM
3AXBODORAHHS HMPOK; HUPKoBOre ifpoay; TepmiHanbHO! cTagll 3axsopioBaHHS HUDOK, rinepnnasiy
HTHMKE, OAGARIHHS,  IRCYNIHODEIUCTEHTHOCTH HeMYTIUMBOCTE 40 HCYRIHY, DECTEHO3Y, BIGTODIHEHHS
TRAHCINAHTATE, ONOCEDRSAKORAHOIG T-KATUHAMI 3aN&MLHOD SAXSORICBAHNS, W0 CYNDOROKYETLCR
pesopbuies  kicTkm,  rinepnnasil  payTRuEss]  000ONGHKM  CTIHEM 20DTH,  HERDOTOKCWHHOCTI,
ONQCePEAKORAHOT MIKDOTRISIO; BHYTRHIBHBOKIITUHHOID NOWKQPKEHH, Brinkanors xpopoboin Nakma;
CEPLERO-CYAMHHOMND 3AXRODIBAHHA, BUDAI WNYRKE | ABaHagusTuianol guiukd, Ty0eprynso3y;
nocopiasy; oceperesol aneneull; aroniMHOre  pepMararty; BiTWANe, crnepodepmu | YepsoHOre
NNGCKOTO MM,

12. 3acTtocyBaHHs Cnonyku 3a 6yab-akuM i3 nn. 1-9 AnA BUrOTOBMEHHA dapMaLEeBTUHMHOT KOMMO3ULi
AN NiKyBaHHA 3axBOPKOBaHb abo MegWYHMX CTaHiB, sulpaHux 3 rPynM, O CKNAG8ETLCR 3
PEBEMATOIGHOIO apTpuTy; OCTeoapTPuTy; ncoplarnaHore aprpury; giafery | otuny, poacissore
CHASPO3Y; TROMEPYNoHSDPKUTY, BUKNRKAHOTO adTuTinamu a0 Gasanesol membpann  knyBouxis;
FOCTROTO KOPOoHAPHOre cuuapomy (ACE), 3anancHO0 33XBODIOBAHHS KMILEUHMKY, SYTOIMYHHOMO
THREOTAMTY, xsopobn Xawmmore, xeopodbu Mpensca; xgopobu Kpoua, yeaiTy. npombiHore yselry;
acTonogifuol  oyxupuaatiy;  MIOIMTY 3 BIITIOMGHHAMYN,  Aepmatomiosuty; ounapomy  Ulerpesa;
BUDAZKOBOTD  KONHTY, ATepOCKNepoay; pecteHosyrinepnnasil HeolHTUMu, rosTRpore  ilueMidHoro
MCYRRTY: rinepredsil, aneDriHors | KOHTAKTHOTD JepPMATHTY BHACHIZOK NOADAIHEHHA, aCTMK,
XPOHIMHOT HUPKOROT HEAOoCTATHOOTT HA NISHIX CTARINK, XPOHIMHOID 3aXBODICESHHA HUPOK, HUDKOBOIO
Gifipoay; TepMiHansHOT  oTagil  33XBODIOBAHHS  RUPOK, rinsprnaslt HTHMKW]  OXGDIHHS,
IHOYMIHOPEIUCTEHTHOCTI, HEYYTRUBOCTI A0 IHCVHHY, PSCTEHO3Y, BIATODIHEHHS TPAHONIGHTATA,
ongcepenrosanore T-xiiTHHAMY 38NANLKHOTC 38XBROPDICBAHHA, LU0 CYNPOBODKYETRECR pesopbuisn
KicTky; rinepnnasil sHyTPiUHL0T oDOMNOHKK CTIHKM  A0DTH, HERDOTOKCWHMOCTI, CONOC&ReAKORaHol
MIKDOrFISIo, BHYTDIUHLOKIHTUHHOMC NOLUKOIMNEHHSA, BUKIMKGHOre xB8opoGow [lakMa; cepusso-
CYBMHHOTG 3AXBOPIOBIHHRA, BHPAIKY LWNYHKE | ABAHAZUATUNANGT kuuiky, TyDeprynso3ly; ncopiasy;
OCEDeaKOROY anoneull, aTonMHOTe J8PMATHTY, BITUINID, CKNepojepMit  YePpBOHOIe NAOCKOTO MWL,
13. Cnonyka 3a n. 11 abo 3acTtocyBaHHs 3a M. 12, Ae BKa3aHe 3axXBOPOBAHHA ab0 MEeAWYHUIA CTaH
saBnse cobow 3axBOploBaHHA abo MeaudHWi CTaH, Npu KoMy iHridyBaHHS MOTEHUian3anexHoro
kaniesoro kaHany Kv1.3 € cnpuatnueum.

14. Cnoci6 oaepkaHHs cnonyku cpopmynu Il 3a n. 1, e A" siensie coboto C-R8, i A2 BuGpaHuii i3 rpynu,
wo cknagaetbca 3 CH Ta N; i npu UbOMYy BKasaHWM CMNocid xapakTepudyeTbCA HACTYMHUM
NEPETBOPEHHAM:
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5A/§A6
| A&
Z
2
Br* N R >

wo .
Y7 SAY 0" S0
'
ne A3 A4 A5 A5 R2 R2Ta Y BU3HAYEHI BULLE;

R O

W BuOpaHui i3 rpynu, WO CKnagaeTbcsa 3 -"‘: Ta , Ae R® BusHayeHun Buwe, W2
BuOpaHui i3 rpynu, wo cknagaerscs 3 CH2, CH-CHs, C(CHs)2, CH-CH2-CHs, C(CHs)-CH2-CHs, CH-
5 CH(CH3)-CHs 1a CH-CH2-CH2-CHs, i npu ubomy BkasaHuit cnocié goaatkoBo nepeabadae cragiio
BHYTPILULHLOMONEKYNAPHOrO arnkinyBaHHA, ONOCEpPeAKOBAHOIO MEpPexiAHUM METasrioM, Yy MOSOXEHHI,
No3Ha4YeHOMY 3ipOYKOIO y BKasaHin suwe dopmyni ll',
W%,O\/
i3 3aCTOCYBaHHAM SnR% ,
ae W2 BusHaveHun Buwe, i Re aense cobow (Ci-Cq)ankin; 3 HACTYMHOK UuMKmisauieo i3
10 3aCTOCYBaHHSAM riJpOKCUNaMiHy.
15. Cnoci6 ogepxaHHa cnonyku copmynu Il 3a n. 1, ae A' siensae coboto C-R8, i A2 BubpaHuii i3 rpynu,
wo cknagaetbca 3 CH Ta N; i npu UbOMYy BKasaHWM CMNocid xapakTepudyeTbCA HACTYMHUM

NepPEeTBOPEHHSM:
5A/§A6
| A4
2
2
Br. *| NN R —_—
W

Y A% oo
1k

15 ne A3 A4 A5 A5 R2 R2Ta Y BU3HAYEHI BULLE;
W aBnse cobolo BoAeHb, i BKazaHM cnocid nepenbavae onocepenkoBaHe MEPEXiAHUM MeTanom

auunioBaHHA B NOJOXEHHI, NO3HAYEeHOMY 3ipOYKOI0 Yy BKasaHiin suule popmyni II', i3 3acTocyBaHHAM
W2 _O_-

Sch3
ae W? BusHaueHun Buwe, i R® aBnse cobow (Ci-Cs)ankin, 3 HaCTynHOW UuMKnizauielo i3

20 3aCTOCYBaHHSAM riJpOKCUNaMiHy.
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