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PackpbITbl cnocobbl MHIMGUPOBaHNUA aKTUBHOCTU
AenbTa-nsogopmbl hocaTanIMHO3NT-3-KNHA3bI
(PI3Ky) n cnocob nedenua Takux 6GonesHeid, Kak
paccTpoiicTBa MMMYHHOW CUCTEMbl W BOCManeHus,
npum kotopbix PI3K,, wurpaet pormbk B yHKUUM
nenkounToB. [penMyLLEeCTBEHHO B COOTBETCTBMU CO
cnocoboM MCnomnb3yloT aKkTUBHblE CPeAcTBa, KOTopble
cenekTuBHO UHMMbUpyoT PI3Ky, B To e Bpemsa He

WMHIMOMPYS  CYLLECTBEHHO  aKTUBHOCTU  ApPYrux

nsocopm PI3K. MNMpeanoxeHsbl coeqmMHeHns, KoTopble
UHIMbKpytoT PI3Ky, BKNioYas coequHeHus, KoTopble
CernekTUBHO NHIMOMpYOT aKTUBHOCTb PI3Ky.
MpeonoxeHol Takke CNocobbl  UCNONb30BAHUSA

COEONHEHNUSI UHIMOUTOPOB PI3Ky, ans WHrMBnpoBaHus
pocta unu  nponucbepaunn  PaKoBbIX  KMETOK.
CoOTBETCTBEHHO, npensioXeHsbl cnocobbl
NCNOMb30BaHUA COeAUHEeHUn uHrMbutopos PI3K
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(57) Abstract:
Methods of inhibiting phosphatidylinositol
3-kinase delta isoform ( P|3<& ) activity, and

methods of treating diseases, such as disorders
of immunity and inflammation, in which PI3<& plays

a role in leukocyte function are disclosed.
Preferably, the methods employ active agents that
selectively inhibit PI3KE , while not significantly
inhibiting activity of other PR isoforms. Compounds

are provided that inhibit PIZ<&  activity, including
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Methods of using PI3<& inhibitory compounds to

inhibit cancer cell growth or proliferation are
also provided. Accordingly, the invention
provides methods of using PIE inhibitory

compounds to inhibit PI3<§ -mediated processes in
vitro and in vivo.
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Poakputo cnocobu  iHriGyBaHHS  aKTUBHOCTI
AenbTa-isogopmu docchaTnanniHo3nT-3-KiHasn
(PI3K,) Ta cnoci6 nikyBaHHA Takux XBOPoO, K
po3nagu iMyHHOI CMCTeMMW Ta 3ananeHHs, Npu sKnx
PI3Ky, rpae ponb y doyHKuii neikoumnTis. MepeBaxHo

3rigHo 3i cnocoboM BMKOPMCTOBYIOTL aKTMBHI 3acobu,
Lo cenekTUBHO iHribyloTb PI3Ky,, B TOW Xe yac He
iHriOyOYM CYTTEBO aKTUBHOCTI iHWKX isocopm PI3K.
3anponoHoBaHo  crnonyku, wo iHribyloTs  PI3K,
BKIIOYAOYM  CMOSYKW, WO CeNeKTUBHO iHribyloTb
aktuBHicTb PI3Ky,. 3anponoHoBaHo TakoX cnocobu
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BUKOPUCTaAHHA CMOJTYKN

iHriGyBaHHs

pocty abo

KITiITUH. BignoBigHo,

iHriGitopis  PI3K |, ana

nponidgepadii
3anponoHoBaHo

paKoBUX
cnocobu

BUKOPUCTaHHS  crofyk  iHriGitopis  PISK |, ans
iHribysaHHa onocepenkoBaHnx PI3K |, npouecis in
vivo Ta in vitro.
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Onuc BuHaxony

Lia 3anBka 3aaBnse npueinei nonepenHeoi [3asBkn CLUA nig cepiiHnm Ne60/199655, 3apeectpoBaHoi 25 KBiTHA
2000 poky, nonepenHboi 3asBku CLUA nig cepiliHum Ne60/238057, 3apeectpoBaHoi 25 oBTHS 2000 poky].

MpenctaBneHuin BMHaxig 3aranom cTocyeTbesi pocchaTnanniHoanT-3-kiHasHux (PI3K) depMeHTiB, a TouHiwe
cenekTUBHKX iHribiTopie aktuBHocTi PI3K Ta cnocobiB BUKOPMCTaHHA Takux MaTepianis.

[Mepepnady curHanis KknitMHamu wnaxom 3'-cpoccopunoBaHmx HocdOiHOUTULIB 3ary4eHO Yy Pi3HOMaHITHICTb
KNITUHHUX MpoueciB, Hanpuknag, 3nosikicHy TpaHcdopMmauito, nepegady curHanis akTopy pocCTy, 3anarneHHs, Ta
iMyHHicTb [gmBucs Rameh et al., J. Biol Chem, 274:8347-8350 (1999)], ans ornsgy. ®epmMmeHT, BignoBigHWi 3a
OTPUMaHHA LMX PochopunoBaHMX nepeqarunx curHann npoaykrie, docdarnauniHosnT-3-kiHasa (Pl-3-kiHasa; PI3K),
OyB cnovaTtKky igeHTUIKOBaHUIA 3a aKTUBHICTIO, acouiioBaHOK 3 BipYCHMMW OHKOGINMKamMu Ta TWUPO3WH-KiHazaMu
peuenTopy cakTopy pocTy, Wo doctopunytoTs docgatmauniHoant (Pl) Ta noro doccopunoBaHi noxigHi no
3'-rippokemny kinbuga iHo3nMTy Panayotou et al., Trends Cell Biol 2; 358-60 (1992)].

PiBHi dpochaTnagmniHosnT-3,4,5-Tpudpoccaty (PIP3), nepBrMHHOro npofdykty aktusadii Pl-3-kiHasu, 3pocTaloTb npu
00pobui KNITUH PiBHOMAHITHICTIO aroHicTiB. AkTuBauito Pl-3-kiHasun, ToMy, MOXHA AyMaTW, BKIHOYEHO Y pag KNITUHHUX
peakuii, BKMoYal4n picT, audepeHuiadito Ta anonTto3 KNiTUH [Parker et al.,, Current Biology, 5:577-99 (1995);
Yao et al., Science, 267:2003-05 (1995)]. Xo4a Hwx4eposTalloBaHi Lini docdopuroBaHuX ninigie, yTBOpeHUX nicna
akTuBauii Pl-3-kiHa3, nobpe BuW3HadeHi, HOBI cBigouTBa cBigYaTbh, WO OGinku, AKi MICTATE NIEKCTPUH-FOMOSIOTiHHIIA
nomeH Ta FYVE-ciHrepHuin LoOMeH, akTUBYIOTLCS NPpY 3B'A3YBaHHI 3 PisHUMKU dpoccaTuann-iHosuT-nininamm [Stemmark
et al, J. Cell Sci, 112:4175-83 (1999); Lemmon et al., Trends Cell Biol, 7:237-42 (1997)] in vitro, peski
isochopmu BinkoBoi kiHasn C (PKC) 6eanocepenHbo aktuBytoTecs PIP 3, a cnopigHeHa 3 PKC 6inkoea kiHasa, PKB, sk
nokasaHo, aktuByeTbca PI-3-kiHazoto [Burgering et al., Nature, 375:599-602 (1995)].

3apas poguHy PI-3-kiHazHMX hepMeHTIB po3dinsaoTb Ha TPW Kacu Ha OCHOBI iX cybcTpaTHoi cneundivHocTi. PI3K
knacy | MOXYTb dochopunysatu dochaTnanniHosnT (P1), cdocthaTnaunn-iHoant-4-cocdar, Ta
dochaTnann-iHosnt-4,5-gudpocchar  (PIP,) ana  oTpumaHHa  dhocdatuguniHosnt-3-pochaty  (PIP),
docharnguniHoaunT-3,4-gucpoccpaty, Ta docdaTnguniHosnTt-3,4,5-Tpudpoccaty, BignosigHo. PI3K  knacy |l
docchopunytoTb Pl Ta dhocdatmanniHoant-4-cpocdat, a PI3K knacy [l moxyTe docdopunysatu Tinbku PL.

MoyaTkoBa O4YMCTKA Ta MOSeKynapHe KNoHyBaHHsS Pl-3-kiHasnm BMABMIO, WO BOHA € reTepoguMMepoM, Lo
cknapgaetbcs 3 cybenemenTtiB p85 Ta p110 [Otsu et al., Cell, 65:91-104 (1991); Hiles et al.,, Cell, 70:419-29
(1992)]. MisHiwe ineHTUikoBaHo YoTupu okpemmux PDK knacy L, nosHadeHi ak PDK A, B, i, ta [, KOXHa 3 sKuX
CKNapgaeTbCs 3 BiOMIHHMX KaTaniTudHoro cybernemeHTy Ta perynaTopHoro cybenemeHTy poamipoM 110k[a. TouHiwe,
KOKHUA 3 TpbOX KartanitTudHmux cybenementis, 10610, p110A, p110B Ta p1104, B3aemopie 3 TuM xe camum”
perynaTopHum cybenemenTom, p85; a p110l B3aemogie 3 BiOMiHHUM perynstopHum cybenemeHTtom, p101. Ak gani
onucaHo, xapakTep ekcnpecii koxHoro 3 uux PI3K y KkniTMHax Ta TKkaHWHax JOAMHWM TakoX BIOAMIHHMIA. Xoda Yy
HeqaBHLOMY MWHYMIOMY HaKOMUYeHO HaanULWIOK iHopmaLil CTOCOBHO KMITMHHUX dyHKUin Pl-3-kiHasu B3arani, porb
KOXHOI OKpeMOi i30hopMKN 3HAYHOKO Mipoto HeBigoma.

KrnoHyBaHHA Kkopos'syoro p110A onucaHo. Lleli 6inok igeHTudikoBaHui gk cnopigHeHnin 3 Ginkom Saccharomycea
cerevisiae: Vps34p, Ginkom, 3anydeHnm y BakyonsipHy nepepobky Ginky. MNpogykT pekombiHaHTHoro p110A, sk Takox
nokasaHo, acouiioBaHuin 3 p85a, aawun akTuBHiCTb PI3K y TpaHcdekToBaHmx knituHax COS-1. [Oueuca Hiles et al.,
Cell, 70,419-29 (1992)].

KrnoHyBaHHs gpyroi isodpopmm p110 noanHu, nosHadeHoi Ak p110B, [onucaHo Hu et al, Mol Cell Biol,
13:7677-88 (1993)]. Lis isodopma, Ik nokasaHo, acouilioBaHa y KNiTUHax 3 p85 Ta eKcrnpecyeTbCsl ycroau, OCKirbKM
MPHK p110B 3HaingeHo y pagi TKaHUH NIOAWHU Ta MULLI, @ TAKOX Y eHOOoTeNianbHUX KMiTMHaX NynoYHO! BEHWU FOANHM,
nerkemiyHmx T-kniTuHax [Kypkata nogvHu, eMOpioHanbHUX HUPKOBUX KniTuHax 293 ntoguHu, ¢ibpobnactax muwli
3T3, kniTnHax Hela Ta kniTMHax kapumHomu cevoBoro mixypa NBT2 wypiB. Taka WmMpoka ekcnpecia cBigyuTb, Wo us
isochopma € ayke BaXMBOI Y LWNAXY nepenadi curHanis.

lnenTudpikauito isocpopmu p110y, Pl-3-kiHasu [onucaHo Chantry et al, J Biol Chem, 272:19236-41 (1997)].
Cnocrepiranu, wo isogopma p110y NMOANHM EKCNPEcyeEThCs TiNbKM Y TKaHMHaX. BoHa eKkcrnpecyeTbes Y BUCOKMX PiBHSAX
y nimcoynTax Ta niMoigHMX TKaHWHaX, NIOTBEPOXKYOUM, Lo BINoK MoXe rpaTh posfb y onocepenkoBaHin Pl-3 -kiHasoro
nepegadi curHanis y iMyHHin cuctemi. JeTtansHuii onuc isodopmu p110y Takox MOXHa 3HanTu [y nateHtax CLUA
NeNe5858753; 5822910; ta 5985589]. [AuBuca Takox, Vanhaesebroeck et al., Proc Natl Acad Scil USA, 94:4330-5
(1997) Ta MixkHapogHy nybnikauito WO 97/46688].

Y koxHomy 3 niaTunis PI3KA, B Ta , cybenemeHT p85 Bnnueae Ha nokanisauiio Pl-3-kiHasu npoTtonnasmn MembpaH
B3aemopgieto oro gomeHy SH2 3 docchopmnoBaHUMK 3anuwikamy TUPO3UHY (HAsiBHUMMU Y NPUAHATHOMY OTOMEHHI
nocnigoBHocTi) y uinboBux 6Ginkax [Rameh et al., Cell, 83:821-30 (1995)]. OBi isodopmu p85 ineHTUiIkoBaHI,
p85a, AKWIA ekcrnpecyeTbesa yclogu, Ta p85B, Ky cnepluy 3HangeHo y MO3Ky Ta NiMdoigHux TkaHuHax [Volinia et al,
Oncogens, 7:789-93 (1992)]. Acouiauia cybenemeHty p85 3 kaTaniTudHumu cybenemeHtamm p110A, B, abo
Pl-3-kiHa3n BMABNSETbCA NOTPIOHOW Ana KaTaniTUYHOI aKTMBHOCTI Ta cTabinbHocTi uux depmeHTiB. Ha gomaTok,
npuenHaHHa GinkiB Ras Takox peryntoe 3 nigBuLeHHAM akTUBHICTb PIl-3-kiHa3w.

KnoHyBaHHs p110[ BuABMNO HAacTynHy cknagHicte y poauHi PI3K depmenTiB (Stoyanov et al.,, Science,
269:690-93 (19995)). Isocopma p110[T € TicHo cnopigHeHoto 3 p110A Ta p110B (45-48% igeHTUYHOCTI ¥ KaTaniTu4HoMy
OOMEHI), arne He NpM3BOAWTbL OO0 BUKOPUCTaHHA p85 Ak uinboBoro cybenemeHTy. 3amicte uporo p110 micTutb
OOOaTKOBUM OOMEH, no3HadveHuin aKk "nnekcTpuH (pleckstrin)-romononyHuii gomer" no6nunsy cBOro amiHo3aKiHYeHHS.
Lleit nomeH nae amory B3aemogii p110 3 cybenemeHTamun BI™ reTepoTpumepHux G-6inkis Ta LA B3aeMogis npu3BoguTb

7-
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00 peryntoBaHHs X aKTUBHOCTI.

PerynatopHuin cybenemeHT p101 gna PIBK-rama cno4aTky KroHyBanu y CBWHI, a gani igeHTUgiKoBaHO opTonor
nognHn [Krugmann et al, J. Biol. Chem, 274:17152-8 (1999)]. B3aemogia mix N-TepmiHansHum perioHom p101 3
N-TepMiHansHUM perioHoM p110l €, BUSBNSIETHCA, KpuTUYHO Ansa aktuauii PI3KI™ yepes araganuii Buwie GBI

3HauHo akTmBHUI noninentng PI3K € onucanHum [y MikHapogHin ny6nikauii WO 96/25488], ska poskpuBae
OTPUMAHHS XMMEPHOro KOHAEHCOBaHoro Binky, y skomy dgpparmeHT 3i 102-3anuwkis p85, BinoMuii Ak perioH iHTep-SH2
(iISH2), € koHOeHcOoBaHMM 4Yepes fiHKepHU perioH 3 N-3akiHdeHHsM muwadoro p110. JomeH p85 iISH2 nmosipHO €
3gaTHUM akTuByBaTu PI3K akTuBHiCTb cnocobom, nopisHoBaHUM 3 HepgoTopkaHum p85 [Klippel et al., Mol Cell Biol,
14:2675-85(1994)].

Omxe, PI-3-kiHasn MoXyTb OyTW BU3Ha4YeHMMU 3a X aMiHOKMCNOTHOW iOeHTUYHICTIO abo 3a X aKkTUBHICTHO.
HopatkoBi 4neHn Uiel 3pocTa4oi PoAMHM TeHiB BKMOYaoTh BigdaniHiwi cnopigHeHi ninigHi Ta 6Ginkosi KiHa3M,
Bkrtovatoun Vps34 TORI ta TOR2 3 Saccharomyces cerevisiae (Ta ix romonorn y ccaBudax ak-to FRAP ta mTOR),
FTEHHUA NPOAYKT aTakcuyHoi Teneadriektasii (ATR) Ta katanituyHuii cybenemeHTt [HK-3anexHoi 6inkoBoi KiHasm
(OHK-MK). [OuBuca 3aranom, Hunter, Cell, 83:1-4(1995)].

Pl-3-kiHaan Tako)X BUSIBMIOETLCH 3anyyqeHUMW Y PsA acnekTiB akTtusauil neilkoumTie. AcouilioBaHa 3 p85
aKTMBHICTb nokasaHa ans Pl-3-kiHa3u, gisn4yHo acouiioBaHol 3 uuTonnasMaTu4yHum gomeHom CD28, akuii € BaXKITMBOK
KOCTUMYNATOPHOK MONeKyriol AnA akTuBauii T-kniTuH y BignoBigb Ha aHTureH [Pages et al., Nature, 369:327-29
(1994); Rudd, Immunity, 4:527-34 (1996)]. AktuBauia T-kniTMH 4epe3z CD28 3HWXKYe NOPOroBy BENUYUHY Ans
aKkTuBauil aHTMreHom Ta 30inblUye iHTEHCMBHICTb Ta TpuBanicTb nposnidepaTuBHO| peakuii. Lia gia nos'AsaHa 3i
30inblUIeHHAM TpaHCKpUNUil psay reHie, BkNoYao4mn iHTepnenkin-2 (IL2), saxxnmeuin cdaktop pocty T-kniTuH [Praser et
al., Science, 251:313-16 (1991)]. MyTtauis CD28 Tak, Wwob BiH He Mir Ginbwe B3aemogisTn 3 Pl-3-kiHasolo,
npu3BOAMTL OO He3daTHOCTI iHiyitoBaTM npogykyBaHHA L2, migTBepmXytoun KpUTUYHY ponb Pl-3-kiHasu y aktuBauii
T-KNITUH.

CneundiyHi iHriGiTopn NpoTU OKPeMUX YNeEHIB poavHU depMeHTiB 3abesnedyoTe GesuiHHe 3Hapsgaa ans
PO3LUMKPOBKM PYHKLIN KOXKHOro chepMeHTy. [Bi cnonyku, LY294002 Ta BOPTMaHIH € LUMPOKO BUKOPUCTOBYBAHUMU SIK
iHriGiTopn PI-3-kiHa3wn. Lli cnonykn, ogHak, € HecneyndidHmu iHribiTtopammn PI3K, siki BOHM He po3pisHsloTb cepen
YoTMpbOX uneHiB Pl-3-kiHa3 knacy |. Hanpuknag, senuumHu IKsg BOpTMaHiHY NpPOTW KOXHOI BigMiHHOI Pl-3-kiHasn
knacy | PI-3K aHaxogaTbest B Mexax 1-10HM. MogibHo, BennunHa IK5q ana LY294002 cynpoTtu KoxHOI 3 yux Pl-3-kiHa3
e npubnuaHo 1MkM [Fruman et al., Ann Rev Biochem, 67:481-507 (1998)]. 3BiOcu, KOPWUCHICTb LMUX CMNOMyK Yy
pocnigxkeHHi poni Pl-3-kiHas okpemoro knacy | € obmexeHoto.

Basylounca Ha gocnimkeHHi 3 BUKOPUCTaHHAM BOPTMaHiHY, OTpMMaHO cBigouTBa, Wo dyHKuia Pl-3-kiHa3m Takox
noTpibHa AN OesKuX acnekTiB nepepavi curHanie nenkoyMtamu Yepes cnonydeHi 3 G-6inkom peuentopu [Thelen et
al., Proc Natl Acad Sci USA, 51:4960-64 (1994)]. binbw Toro, nokasaHo, Lo BopTMaHiH Ta LY294002 6nokyoTb
Mirpayito HelTpodhiniB Ta BUBINbHEHHS cynepokcuay. OfHak, OCKINbKW Li CMonyku He poapisHATb PisHi isodopmu
PI3K, sanuiwaeTbes HedCHUM, AIK NesHa isogopma abo isodopmn PDK BrrtoueHi y Le sBuLle.

o
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3 TOYKM 30pYy BULLEHABEOEHOIO AICHO, WO iCHYIOYe 3HaHHA € HEQOCTaTHIM 3 OrnsaAy Ha CTPYKTYPHI Ta dyHKLiOHanNbHi
ocobnueocti PI-3-kiHasHUX depMeHTiB, BKMoYa4M CyOKNITUHHY nokanisauilo, akTuBauiiHi cTaHu, cybcTpaTHy
adpiHHiCTb, ToWo. Binbl Toro, yHKLiA, AKY Li (hepMEHTU BUKOHYIOTb Y HOPMAasbHIiA Ta XBOPIA TKaHWHAaX, 3anuLIaeTbCs
He3poayMino. 3okpema, yHKUia PI3Ky y nelikoumtax nonepenHLo He BU3HaYeHa, a 3HaHHA CTOCOBHO i dhyHKUIi y
pisionorii NtoanHM 3anuwaeTbes obmexeHuM. Koekcnpecis y uux TkaHuHax iHwmx isodgopm PI3K paHiwe 3annyTana
HamaraHHsl po3ginUTU akTUBHOCTI KOXHOrO hepMeHTy. Binbll TOro, po3aineHHss akTUBHOCTI pisHUX i3odepmeHTiB PI3K
Moxke OyTu HeMoxnueuM 6e3 ineHTudikauii iHribiTopis, WO AEMOHCTPYIOTb XapakTEPUCTUKMA CENEKTUBHOTO iHMOYBaHHS.
[ifcHo, 3asiBHUKM 3apa3 HEeBMEBHEHi, Lo NPOAEMOHCTPOBAHO Taki cenekTuBHi, abo Kpalle, cneuundivHi, iHribiTopu
isochepmeHTiB PI3K.

OTxe, y PpiBHi TeXHikM icHye HeobXidHiCTb nofanblIoro CTPYKTYpHOro AocnimkeHHs nomninentuay PI3K . lcHye
TakoX HeobXigHICTb dyHKLioHanbHoro AocnigxeHHs PBK . Binbl Toro, Halwe posymiHHa PI3Ky noTpebye HacTynHoro
YTOYHEHHS CTPYKTYpHUX B3aemoai P110y, 3 Ti perynaTopHum cybenemMeHToM Ta iHwuMKu Binkamu y KniThHi. Takox
3anULWIaeTbCsl HEOOXIQHICTL ¥ CenekTMBHMX abo cneumndidHux iHribiTopax isodepmenTie PI3K, Wwob kpalle BU3HaYNTK
PYHKLT KOKHOrO i30thepMeHTy. 3okpema, cenekTuBHi abo cneuudidni iHriGiTopn PI3K, € GaxaHuMu Ans AOChimKeHHs
poni Uboro i3ohepMeHTy Ta Ans po3pobku dhapMaueBTUYHMX 3acobiB Ans Mogynalii akTUBHOCTY i30(EPMEHTY.

3rigHO 3 ogHMM acnekToM NpencTaBNEeHOro BUHAxoAdy 3anponoHOBaHO CMOMYKU, WO MOXYTb iHriGyBaTu GionoriyHy
akTuBHicTb PI3Ky, nioguHu. 3rigHO 3 ApYrMM acnekToM BUHaXo[y 3anpornoHOBAHO CMOMYKW, L0 CENeKTUBHO iHribyloTh
PI3Ky, Mawoun npu ToMy BIOHOCHO HU3bKY iHriByBanbHy NOTYXHICTb NpoTH iHWKMX isodopm PI3K. 3rigHo 3 HacTynHuUM
acneKkToM BKHaxody 3anporoHOBAHO Crnocoby BuaHadeHHs dyHkuii PI3K |, nioguHu. 3rigHo 3 We ofHWM acnekTom
BUHaxXofdy 3anpornoHOBAHO crnocobn ceneKkTMBHOT Moaynauii akTueHocTi PI3Ky, nioanHu, a TUM CpUSHHA Meau4HoMy
nikysaHHI0 xBopob, onocepenkoBaHWX AuncdyHKuiclo PI3Ky. IHWi acnektn Ta nepesarn BuHaxody OydyTb nerko
3po3yMinumMmn cpaxisLito B Lin obnacTi piBHS TEXHIKK.

3apa3 BUSIBNEHO, WO Ui Ta iHLWIi acnekTh MOXHa po3B'A3aTW NpeacTaBreHWM BUHAXOAOM, SKUM, 3rigHO 3 OOHWUM
acnekToMm, € cnoci® nopylueHHa dyHKUiT NEVKOLUTIB, WO BKIMOYAE B3aEMOLIi0 NENKOLUMTIB 3i CNOMNyKow, Lo CEeNekTUBHO
iHribye aKTUBHICTb doctaTnanniHoanT 3-kiHasu-gensTa (PI3K),) vy nefikouynTax. 3rigHo 3i cnocoboM NenKouMTh MOXYTh
BKIHOYATW KMiTMHKW, BUBPaHI 3 rpynu, WO cknagaeTbesa 3 HenTpodinie, B-nimgpountis, T-nimcbouunTie Ta 6asodinis.

Hanpuknag, y Bunagkax, B AKAX NENKOLUUTW BKIIOYATb HEWTpodinm, cnocié Moxe BKMoYaTW MOpPYLUEHHS
LLOHAMeHLLEe OfAHOI HEeRTPOMINbLHOT dyHKLiT, BMGpaHOT 3 rpynu, WO CKNadaeTbCs 3i CTUMYMbOBaHOMO BUBINIbHEHHS
cynepokcuay, CTUMYNbOBaHOMO EK30UMTO3y Ta XeMOTakTUYHOI Mirpadii. MNepeBaxHo, cnocié no cyTi He nopylwye
OakTepianbHoro arountosy abo 3HULEHHS OakTepili HelnTpodinamu. Y BuUNagkax, KONMM NERKOUUTU BKIOYalOTb
B-nimcpounTn, cnoci6 Moxe BKIOYaTU MNOPYLUEHHs nponidepauii B-nimgpouynTtie abo aHTUTIN NpoayKyBaHHS
B-nimdpoyutamn. Y Bunagkax, Konu nenkouuTn BKIOYaOTb T-nimdounTn, cnoci® moxe BKOYMaTW MNOPYLUEHHN
nponidgpepauii T-niMcpounTiB. Y BUNagkax, Konv NenkounTn BrroYaTe 6a3odinm, cnoci® Moxe BKNOYATW NOPYLUEHHS
BUBINbHEHHS ricTamiHy 6asodinamm.

Y cnocobax 3rigHO 3 BMHAXOAOM, € 3acTOCOBYIOTb CeNeKTMBHUM iHribiTop PI3K,, kpawe, wob cnonyka 6yna
woHanmeHLwe npubnusHo 10-KpaTHO CENEeKTUBHOK CTOCOBHO iHrByBaHHA PI3K |, y NopiBHAHHI 3 iHWMMKM i3odopmamiu
PI3K tuny | y pocnigkeHHsX Ha ocHoBi kniTuH. Kpawe, wo6 crnonyka Oyna woHaliMeHwwe npubnuaHo 20-kpaTHo
CeNneKTUBHOI CTOCOBHO iHriByBaHHs PI3K |, y nopiBHAHHI 3 iHWKUMK isodopmammn PI3K tuny | y gocnimkeHHsax Ha
OCHOBI KniTuH. LLe kpale, wob cnonyka 6yna LoHanmMeHLwe npubnuaHo 50-KpaTHO CeneKTUBHOK CTOCOBHO iHFiOyBaHHs
PI3Ky, y NopiBHSAHHI 3 iHWKWMY i3ochopmamm PI3K tuny |y GioXiMidHUX OOCTIAKEHHSX.

Kpalli ceneKkTMBHi cnomykun, KOpUCHI 3rigHo 3 cnocobamu, BKIOYaTb CNomyKu, Wo MaTb cTpykTypy (1):

9-
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M

ae A npencrtaensie 3amilwleHy, AK BapiaHT, MOHOUMKMIYHY abo AWUMKNIYHY KinbLEeBY CUCTEMY, WO MICTUTb
LOHaMeHLUe ABa aTOMU HIiTPOreHy, a LOoHaNMeHLLIE OfHe KiflbLie CUCTEMW € apOMaTUYHWM;

X BuBpaHo 3 rpynu, Lo cknagaetbest 3 CHRP CH,CHRP ta CH=C(R®):

Y BubpaHo 3 rpynu, Wo cknagaetbes 3 S, SO, SO,, NH, O, C(=0), OC(=0), C(O)O ta NHC(=O)CH,S, abo Y
BiOCYTHIN;

R' ta R?, HesanexHo, BMBpaHi 3 rpynu, WO cknaaaeTbes 3 atoMmy rigporeHy, C 4 eankiny, apuny, retepoapuny,
atomy ranoreHy, NHC(=0)C,ankineHN(R?®),, NO,, OR® OCF; N(R®),, CN, OC(=O)R? C(=O)R?, C(=0O)OR?,
apunORP, Het, NR2C(=0)C,_zankineHC(=0)OR?, apunOC,_sankineH-N(R?),, apunOC(=0)R?, C,_,ankineHC(=0)OR?,
OC,_4ankineHC(=0)OR?,

C.4ankineHOC 1_,ankineHC(=0)OR?, C(=0)-NR¥S0O,R?, Cq4ankineHN(R#),, C,.gankeHineHN(R?),,
C=(=0)NR?®C,_jankineHOR?, C(=O)NR?C,  ankinenHet, OC,  -ankinenN(R?),, OC;_4ankineHCH(ORP)CH,N(R?),,
OC,_sankineHHet, OC, 4ankineHOR?2,  OC, 4ankineHNR&C(=0)OR?, NR2C, jankineHN(R?),,  NRZC(=O)R?,
NRaC(=0O)N(R?3),, N(8O,C,_4arnkin),, NR3(SO,C4_sankin), SO,N(R?),, OSO,CFj,

C,_zankinexapury, C4ankineHHet, C4.¢ankineHORP, C4zankineHN(R?),, C(=O)N(R®),,
MHC(=0)C , jankineH-apuny, Csguuknoankiny, Csgretepouuknoankiny, apuni-OCisankineHN(R?),, apunOC(=0)R®,
NHC(=0)C 4_zarnkineH-Cy_greTepoyunkrioarnkiny, NHC(=0)C,_sankineHHet, OC,_4ankineHOC,_,ankineHC(=0)ORP,
C(=0)C,_4ankineHHet Ta NHC(=O)ranoreHC _garnkiny;

a6o R' ta R? pasom yTBOpIOIOTE 3- 260 4-UneHHUI ankineHoBuUi abo ankeHiNeHOBMIA NaHLOTOBWIA KOMMOHEHT 5-
abo 6-4neHHoro KinbLs, WO sk BapiaHT, MICTUTb LLOHaNMEHLLE OOUH reTepoaTom;

R® BubpaHo 3 rpynn, WO cKNafaeThca 3 3aMilleHoro, 6K BapiaHT, atomy rigporeHy, C 4 sankiny,
C, glmknoankiny, Cy.greTepouukroarnkiny, C_4ankKineHymnknoankiny, C,_garnkeHiny, CzankineHapuny,
apunC,_zankiny, C(=O)R?, apwuny, retepoapuny, C(=O)OR?, C(=O)N(R?),, C(=S)N(R?),, SO,R% SO,N(R?),,
S(=0)R?, S(=O)N(R®),, C(=O)NR?C,_sankineHOR?, C(=O)NR&C,_sankineHHet, C(=0)C_sankineHapuny,
C(=0)C,_,ankinexretepoapuny, CqjankineHapusy, Sk BapiaHT, 3aMmilieHOro OAHMM 4y Binblue aTomamu ranoreHy,
SO,N(R%),, N(R%),, C(=O)OR?, NR2SO0,CF; CN, NO,, C(=O)R% OR?% Cj ankineiN(R?), Ta
OC,_,ankineHN(R#),, C_sankineHretepoapuny, C,4ankineHHet, C4ankineHC(O)-C4_4ankineHapuny,
C,_,ankineHC(0O)-C4_sankineHretepoapuny, C,_4ankineHC(=O)Het, Cq_4ankineHC(=O)N(R?),, C,4ankineHOR?,
C,_,ankinenNRaC(=0)R?, C4_4ankineHO-C_ankineHOR",

Cq4ankineHN(R?),, C4_4ankineHC(=0)-OR? ta C4_4ankineHOC 1_sankineHC(=0)OR?;

R?@ BubpaHo 3 rpynu, WO cknagaeTbes 3 aToMmy rigporeHy, Cq_jankiny,

Caguuknoankiny, CsgreTepoumnknoankiny, CqzankineHN(R®),, apuny, apunC,zankiny, Cq_zankineHapuny,
reTepoapuny, retepoapunC,_sankiny ta C_zankineHrerepoapuny;

abo gBi rpynu R? pasom yTBOploTb 5- abo 6-uneHHe Kinble, WO MICTUTb, AK BapiaHT, LWOHalMeHWe oauH
reTepoaTom;

RP BuBpaHo 3 rpynu, WO cknagaeThcs 3 atomy rigporeHy, C . gankiny, apuny, retepoapuny, apunCisankiny,
retepoapunC _zankiny, C,_zankineHapuny 1a C4_zarnkineHretrepoapuny;

Het npencraense 5- abo 6-4neHHe reTepoLMKknivHe Kinble, Hacn4eHe abo YacTKOBO YM MOBHICTHO HEHACU4eHe, Lo
MICTUTb LOHaWMeHLle oAWH reTepoatoM, BUOpaHWin 3 rpynu, WO CKNagaeTbCcs 3 aToMiB OKCUreHy, HiTporeHy Ta
cynbdypy, Ta sk BapiaHT, 3amiweHe Cq_gankinom abo C(=0)OR?;

Ta ix hapmaLeBTUHHO NPUWHATHI coni Ta conbBaTtK (Hanpuknag, rigpatw),

npu LBOMY Cronyka BUABNAE LIOHaKMeHLle npubnuaHo 10-KkpaTHY cenekTUBHICTL iHribysaHHa cTocoBHo PBK 4

BiQHOCHO iHWKX i3odopm PI3K Tuny-1 y gocnigXeHHi Ha OCHOBI KIITKH.
3okpema, OpYrMM BTINEHHSIM BMHaxody € cnocib nikyBaHHA MeOMYHOro CTaHy, ornocepenkoBaHoro HenTpodinamu,
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O BKIOYaAE 3aCTOCYBaHHA OO TBAPMHU, WO LbOro notpebye, edpeKTMBHOI KinbKOCTI CNONYKW, WO CenekTUBHO iHribye
aKTUBHICTb pocchaTUanniHo3NT-3-KiHasn-aensTa (PI3Ky) y HelTpodinax. lNpuknagn MeouqHUX CTaHiB, WO MOXHa
niKyBaTW 3rigHo 3i cNocoboM, BKMHOYaTL CTaHW, BU3HaYeHi HebaxaHow yHKL e HERTpoginis, BUOpaHot 3 rpynu, Wwo
CKNagaeTbea 3i CTUMYNBOBAHOIO BMBINIBHEHHS CynepoKcuay, CTUMYSIbOBAHOMO €K30LUMUTO3Y Ta XeMOTaKTUYHOI Mirpalii.
MepeBaxHo, 3rigHO 3i cnocoboM, aroynTo3Ha aKTUBHICTE abo 3HWLWeEeHHs OakTepii HelWTpodinamu € no CcyTi
HeiHriboBaHUMK.

30Kpema, iHWKUM BTINEHHAM BMHaxogy € crnoci® nopylleHHs dyHKUiT OCTEoKnacTiB, WO BKMYae B3aeMOAito
OCTEOKNaCTiB 3i CMOMyKO, WO CeneKkTMBHO iHribye aKkTUBHICTL docdhaTnanniHoanT-3-kiHasu-genbta (PI3Ky) y
ocTeokrnactax. 3rigHo 3i cnocobom crnornyka MoXe BKIYaTH rpyny, Wwo npedepeHUiiHO NpUeQHYETLCA A0 KICTOK.

3okpema, We ogHUM BTINEHHAM BMHaxogy € crnocib noninweHHs posnagy KicTkoBoi pecopbuii y TBapyHM, WO LbOro
notpebye, WO BKMOYAE 3aCTOCYBaHHS [O TBApUHW edeKTUBHOI KiMbKOCTi cnonyku, wWo iHribye akTUBHICTb
chocdaTmaunniHosmnT-3-kiHasn-genbta (PI3Ky) y ocTeoknactax TBapuHW. NepeBaxkHUM poanagoM pecopbuii KicTok, wo
nignsrae nikyBaHHO 3rigHO 3i cnocobom, € 0CTEONopo3.

3oKkpemMa, e OOHWM BTIMIEHHSIM BMHaxody € cnocib iHribyBaHHs pocTy abo nponidepadil pakoBUxX KniTUH
reMaTonoeTUYHOrO MOXOMKEHHS!, LU0 BKIOYAE B3aEMOAI0 PaKOBMX KIITMH 3i CMOMYKOW, WO CeNeKTUBHO iHribye
aKTUBHICTb thochaTnanniHosuT 3-kiHasu-aensTa (PI3Ky) y pakoBux KniTuHax.

Cnoci6 moxe maTu nepeBanu npu iHribyBaHHi pocny abo nponidpepadii Tanie paky, BubpaHuMx 3 rpynu, Lo
cknagaeTbes 3 NiMOM, MHOXUHHUX MIENTOM Ta FEnKeMIN.

3okpema, LWe OfHWM BTINMEeHHAM BMHaxogy € cnoci6é iHribyBaHHA KiHa3HO! aKTMBHOCTI noninentuay
chocpatnguniHosnT-3-kinasu-genbta (PI3Ky), wo Bkniovae Bsaemopio nosinentugy PI3K, si cnonykow, wWwo mae
3aranbHy cTpykTypy (1).

BaxkaHi cnonyku, Wo € KOPUCHUMM 3rigHO 3 cnocoboM, BKIToYaoTb Cnomnyku, BUGpaHi 3 rpynu, Lo cknagaeTbes:

(n

ae 'Y subpaHo 3 rpynu, Wwo cknagaeTteca 3 S 1a NH, abo Y BigcyTHil;

R4 BMBpaHo 3 rpynu, Lo cknagaetbea 3 H, atomy ranoreHy, NO,, OH, OCHjz, CH; Ta CFj;

R® Bu6paHo 3 rpynu, Lo cknanaetbes 3 H, OCH5 Ta aTomy ranoreny;

abo R* ta R® pasom 3 C-6 Ta C-7 xiHa30niHOBOI KiNbLIEBOI CUCTEMU NPencTaBnsioTb 5- a6o 6-YneHHe apoMaTuyHe
Kinbue, Wo MICTUTb, SIK BapiaHT, oguH 4m Ginblwe atomie O, N, abo S;

R® BuBpaHo 3 rpynu, wo cknagaeTbca 3 C 4 qankiny, dewiny, ranorendeHiny, ankokcudeniny, ankindgeniny,
AndeHiny, 6eHanny, nipuaunHiny, 4-metunninepasuHiny, C(=0)OC,Hs Ta MopdoniHiny;

RY HesanexHo BuBpaHo 3 rpynu, wo cknagaetbcs 3 NH 5, atomy ranoreHy, Cq.gankiny, S(Ci.sankiny), OH,
NH(C, jankiny), N(Cq_zankiny),, NH(Cq_zankineHdeHiny); Ta
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g=1 abo 2,
3a YMOBY, Lo LoHaliMeHLe ofuH 3 R* Ta R® He npeacraense H, konn R® npeacraensie denin abo 2-xropdeHin.
MepeBaxHile, cnonyky BUOGpaHo 3 rpynu, Wo CKIagaeTbes 3:

- (D)
%

ne 'Y subpaHo 3 rpynu, wo cknagaeTteca 3 S 1a NH, abo Y BigcyTHil;

R7 BUBpaHo 3 rpynu, Lo cknagaetbea 3 H, atomy ranoreny, OH, OCHjz, CH; Ta CFj,

R® BnbpaHo 3 rpynu, Wwo cknagaetbes 3 H, OCH, Ta aToMy ranoreHy;

abo R Tta R pasom 3 C-6 Ta C-7 XiHa30niHOBOI KinbLeBOi cucTteMn npenctaBnstoTb 5- abo 6-4neHHe apomaTuyHe
Kinbue, Wo MICTUTb, SIK BapiaHT, oguH 4mn Ginbwe atomis O, N, abo S;

R® BuBpaHo 3 rpynu, wWwo cknagaeThca 3 C 4 qankiny, deniny, ranorexndeHiny, ankokcudeniny, ankindgeniny,
AndeHiny, 6eHanny, nipuanHwy, 4-metunninepasuHiny, C(=0)OC,Hs Ta MopdoniHiny;

RY HesanexHo BMGpaHo 3 rpynu, Wo cknagaeibca 3 NH ,, atomy ranoreHy, C,sankiny, S(Ci.sankiny), OH,
NH(C, jankiny), N(Cq_zankiny),, NH(Cq_zankinendeHiny); a

g=1 abo 2,

33 yMOBM, WO LoHalimeHwe oanH 3 R’ Ta R® He npencrtaBnsic 6-ramoreH abo 6,7-gumertokcurpyny, a R 2 He
npencraense 4-xropdeHin.

3okpema, LWe OAHMM BTINEHHAM BMHaxXoAy € crnocib nopylleHHs dyHKUiT nerkounTie, cnocib BkroYae B3aeMoAito
NerKounTiB 3i CNonyKoto, Wo Mae 3aranbHy cTpykTypy (1).

3okpema, Lie OfHUM BTINEHHSIM BUHaxXody € Knac CMonyk, WO BUABMEHI AK Taki, Wo iHribyloTe akTuBHIiCTL PI3K |, v
OioxiMiYHMX OOCRIOKEHHAX Ta AOCHIAKEHHSIX Ha OCHOBI KiTWH, Ta CTOCOBHO SIKMX OMYiKylOTb, LLO BOHWM MalTb
TepaneBTUHHY KOPUCHICTb Y TaKUX MEOUYHUX CTaHaX, B AKX akTuBHICTb PI3Ky € Hagnuuwikosolo yn HebaxaHow. OTxe,
BUHaxig 3abeanevye Knac cnonyk, Wwo mawTb cTpykTypy (I1).

[MepeBaxHO, CNOMykn MatoTb 3aransHy cTpykTypy (IV)
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(V)

ae 'Y subpaHo 3 rpynu, wo cknagaeTteca 3 S 1a NH, abo Y BigcyTHil;

R10 BUBpaHo 3 rpynu, Wo ckrnagaetbea 3 H, atomy ranoreHy, OH, OCHjz, CH; Ta CFy;

R BuBpaHo 3 rpynu, wo cknanaetees 3 H, OCH; Ta aTomy ranorey,

abo R'° 1a R"" pasom 3 C-6 Ta C-7 xiHa30MiHOBOI KinbLieBO| cucTeMn nNpeacTaensioTh 5- abo 6-4neHHe apomatude
Kinbue, Wo MiCTUTb, K BapiaHT, ognH Yn binblwe atomie O, N, abo S;

R'2 BubpaHo 3 rpynu, wo cknanaeTbcd 3 C 1ankiny, ceniny, ranoreHdeHiny, ankokcudeHiny, ankindeHiny,
andoeHiny, 6eHsnny, nipuaunHiny, 4-metunninepasntiny, C(=0)OC,Hs Ta MmopdoniHiny;

RY nesanexHo BMBpaHo 3 rpynu, o cknamaetbca 3 NH ,, atomy ramoreHy, C,sankiny, S(C,zankiny), OH,
NH(C, jankiny), N(C,_zankiny)s, NH(C4_sankineHdeniny); a

g=1 abo 2,

3a yMOBM, LLO:

(a) woHaimeHwe oanH 3 R'% ta R'" He npencTaensie 6-ranoreH abo 6,7-0UMETOKCUTPYTY;

(b) R'? He npencTaBnse 4-xnopdeHin; Ta

(c) woHaimeHLwe oguH 3 R'© ta R He npencraensie H, ko R '2 npencrasnsie denin abo 2-xnopdeHin, a X
npencraense S.

Lli Ta iHWi ocobnnBoCTi Ta NnepeBarn npeacTaBneHoro BMHaxoay gani 6yoyTe 3po3yMinumMun 3 AeTanbHoro onucy Ta
npuknagis, Wo npeacTasrieHi gani. [letansHuii onuc Ta npuknagv 3abesnedyloTb MONINWeHHS PO3YMiHHA BUHAaXOAY,
ane He npusHadeHi obmMexyBaTu pamMkn BUHaxoay.

®ir.1 nokasye Ajto cenekTuaHoro iHriGiTopy PI3Ky, 3rigHO 3 BUHAX04OM Ha aKTUBHICTb TPbOX is3ocopm PI3K.

®ir.2 nokasye Ailo cenektueHoro iHriGiTopy PI3Ky Ha BupobneHHs cynepokcuay HelTpodinamu moauHn y
npucyTHocTti TNF abo IgG.

®ir.3 nokasye Aito cenektueHoro iHriGiTopy PI3Ky Ha BupobneHHs cynepokcuay HerTpodinamu moavHn y
npucyTtHocTti TNF abo fMLP.

®ir.4 nokasye ailo cenektuBHoro iHriGiTopy PI3Ky Ha ek3oLnTos HeWTpodinbHOI enactasy NoAWHN Y NPUCYTHOCTI
fMLP.

®ir.5 nokasye Ajto cenektTusHoro iHriGiTopy PI3Ky, Ha fMLP-iHOykoBaHUIn XeMoTaKcue HeTpodinie moanHu.

®ir.6 nokasye, Lo cenekTMBHNIA iHriGiTop PI3Ky, He BNnNnBae Ha darolnTos Ta 3HULLeHHs S. aureus HelTpodinamm.

®ir.7 nokasye fAilo cenekTmeHoro iHriGitopy PI3K, Ha nponidepauilo Ta npooyKyBaHHA aHTUTIN B-nimdouuTtamu
TOOUHW.

®ir.8 nokasye fgito cenektusHoro iHriGiTopy PI3K,, Ha nponidepauito, cTumynboBaHy aHTu-IgM B-nimcoyuntamm
cenesiHkn MuLLi:

®ir.9 nokasye fito cenekTuBHoro iHriitopy PI3K,, Ha ek3oLnTos enacTasn y TBapuHHiiA Mogeni.

BuHaxin sabesnedye cnonyku, WO CenekTMBHO iHribyloTb akTusHicTb PI3Ky,. BuHaxin kpim Toro sabesnedye
cnocobu iHribysaHHa akTuBHocTi PI3Ky, BKmlodaloun cnocobu cenekTuBHOI Moaynauil akTUBHOCTI isodepmeHTy PI3Kp
y KniTUHax, ocobnueo nenkounTax, OCTeoknacTax Ta pakoBux KniTuHax. Cnocobu BKOYaOTh 3acTocyBaHHS in vitro,
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in vivo Ta ex vivo.

OcobnunBo KOPUCHNMM € cnocobu cenekTeHOT Modynauii akTusHocTi PI3Ky, y kniHiui Ana nonerwexHs xsopo6 ato
poanafis, onocepenkoBaHux aktueHicTio PI3K,. Omxe, nikyBaHHa xBopob abo posnafdis BU3HaYEHUX HaANWLIKOBOIO
abo HenpuiiHATHO aKkTWBHICTI0O PI3Ky MoxHa NpoBoAWTW 3aCTOCYBaHHAM CenekTUBHWUX moaynsaTopis PI3K | arigHo 3
BMHaxXoOoM.

|HWIi cnocobu 3rigHO 3 BUHAaxXOOOM BKMOYAKTb BCTAHOBIIEHHS MogalnblUMX XapakTepUCTUK disionoridHol poni
isocbepmeHTy. BinbL Toro, BUHaxig 3abesnedye apMaleBTMYHI KOMNO3ULii, WO BKNIOYaTb CENEKTUBHI iHrBiTopK
PI3Ky,. Binbuw Toro, BUHaxig sabesnedye NpoMUCIIOBI NMPOAYKTY, WO BKITIOYAKTL CENEKTUBHY Cnonyky iHriGiTopy PI3Ky
(abo dhapmaueBTUYHY KOMNO3WULit0, WO BKMOYAE CMOMyKy) Ta iIHCTPYKLii CTOCOBHO 3acToCyBaHHS crionyku. [etani uux
Ta iHWWX KOPUCHUX BTiNEHb BUHaxody TYT onucaHi.

Cnocobu, onucaHi TyT, KOPWUCHI BHacrigoK BUKOPWUCTaHHSI CMONYK, LO CENEKTUBHO iHribyloTh, a nepeBaykHo
cneyndiyvHo iHribyTb, aKTUBHICTb PI3K, y kniTMHax, BKIOYaYM KIiTUHK in vitro, in vivo, abo ex vivo. KnituHu,
KOpUCHI Y cnocobax, BKMoYaloTh Ti, WO eKCnpecyloTb eHOoreHHy PI3K;, Oe eHNOreHHiCTb BKasye, WO KMiTUHW
ekcnpecyloTb PI3K,, 6e3 pekomMBiHaHTHOI IHTPOAYKUIT y KNITUHW ogHOro YK Binblue NoniHyKneoTMais, Wo KoayTb a
PI3Ku noninentua abo i GionoriMHo aKkTUBHMIA dparmeHT. Cnocoby TakoX OXOMMIoTb BUKOPUCTAHHA KNITWH, LIO
eKkcrnpecyloTb eksoreHHy PI3Ky, Ae oauH uu Ginbliue noniHykneotuais, wo koayoTe PI3K, abo i GionoriyHo akTMBHUIA
hbparMeHT, YBEOEHO Y KNITUHY, BUKOPUCTOBYHOUM CMOCOBU pekombiHauii.

OcobrnvBa nepeBara nonsrae B TOMy, WO KMITUHUM MOXyTb OyTu in vivo, To6TO, ¥y MBOMY Cy6'ekTi, Hanpuknag,
TBapuHi abo nioauHi, Ae iHribitop PI3K), MoXHa BMKOpUCTOBYBATW Sk TepaneBTUHHUI 3acib Ang iHribyBaHHA aKTMBHOCTI
PI3Ku y cy6'ekTi. AnNbTepHaTMBHO, KMITUHM MOXYTb OYyTW BMAINEHUMM K OKpemi KNiTMHM abo y TKaHWHi, Ang
cnocobis ex vivo abo in vitro. In vitro cnocobu, TakoX OXOMMeHi BMHAXOOOM MOXYTb BKMHOYaTW eTan B3aemopnii
chepmenTy PI3K), abo ioro GionoriyHo akTUBHOTO dparMeHTy 3i CNomnyKoko iHriGiTopy 3rigHo 3 BUHaXoAoM.

®epmeHT PI3K|, MOXe BKMOYaTH OYMLIEHUA Ta BUAINEHWH depMeHT, Ae (DepMeHT € BUAINEHUM 3 NPUPOLHOro
mkepena (Hanpuknag, KNiTMHU abo TKaHWHK, WO HOopMarnbHo ekcnpecyloTb noninentun PI3K, 6Ges moandikauii
cnocobamn pekombiHauii) abo BuAaINeHMM 3 KMiTMH, MogudikoBaHMMK cnocobamu pekomOiHauil ans ekcnpecii
€K30reHHOro pepMeHTy.

TepMiH "cenekTnBHuUiA iHriGiTop PI3K,", AK e TYT BUKOPUCTaHO, CTOCYETLECA CMONYKM, WO iHribye isoepmeHT PI3Ky,
edekTuBHile 3a iHWi i3ocepmeHT poamHu PI3K. Cnonyky "cenektusHoro iHriGitopy PI3K," cnig posymitn sk
cenekTuBHIiWY cTocoBHO PI3Ky, HDdK cnomyky 3BuYaiiHO Ta 3aranbHO BU3HadeHux iHriGiTopis PI3K, Hanpuknag,
BOpTMaHiHy abo LY294002. CynyTHio, BopTMaHiH Ta LY294002 BBaxkaloTb "HeceneKTMBHUMMK iHriGiTopamn PI3K."
Cnonyku 6yab-AKoro Tuny, WO CENeKTUBHO HEraTMBHO PeryniolTb ekcripeciio abo akTusHicTe PBK y, MOXyTb GyTw
BUKOPUCTOBYBAHUMUN K cenekTuBHi iHriGitopu PI3K  y cnocobax srigHo 3 BuMHaxomoM. bBinblwi Toro, cnonyku
6yab-aKkoro TUny, WO CEeneKTUBHO HeraTWBHO perynioloTh ekcrnpecito abo akTueHicTe PI3Ky Ta BUABNAIOTE NPUAHATHI
chapmakonoriyHi BNacTMBOCTI, MOXYTb OyTW BUKOPUCTOBYBAHWMM SIK CEMeKTUBHI iHribiTopn PBK | y TepanesTuqHMX
cnocobax 3rigHo 3 BUHaXOAOM.

BigHocHi edpekTMBHOCTI cnonyk sk iHriGiTopie depmeHTHOI akTuBHOCTI (abo iHWOI Gionori4Hoi aKTMBHOCTI)
MOXXHa BCT@HOBUTW BU3HAYEHHAM KOHLEHTpaLii, Npu sIKMX KOXHa cnomnyka iHribye akTUBHICTb [0 nonepedHbo
BU3HA4YEHOro CTENEHI0, a Aari NOPiBHAHHAM pe3ynbTaTiB. TUNOBO, KpaluM BU3HAYEHHAM € KOHLEHTpaLUis, Wo iHribye
50% akTuBHOCTI y GioximiyHOMy gocnigxeHHi, To6To, 50% koHUeHTpauii iHribiTopy abo "IKs,". BuaHadeHHs Benu4ynHM
IKsp MOXHa NMpoBOAWTM, BUKOPUCTOBYIOUM 3BMYaliHi BigoMi y piBHI TexHiku cnocoba Baarani, BenuunHy IKsg MoxHa
BU3HAYUTN BUMIPOM aKTUBHOCTM OAHOTO (PEPMEHTY Y MPUCYTHOCTI psifly KOHUEHTpaUuil iHriGiTopy npu OOCHimXKeHHi.
EkcnepymeHTanbHO OTpUMaHi BenUYMHM OEepMEHTHOI. aKTMBHOCTI Aani HaHOoCATb Ha rpaddik NpoTU KOHUeHTpauil
BMKOPWUCTOBYBaHOro iHribitopy. KoHueHTpauisa iHribitopy, wo gae 50% depMeHTHO! akTUBHOCTI (Y MOPIBHAHHI 3
aKTUBHICTIO Yy BiACYTHICTb Oydb-Akoro iHribiTop) npuimaioTs 3a BenuuuHy IK 55 AHamoriyHo, iHWi KoHueHTpauil
iHriGiTOpy MOXYTb OYyTU BU3HAYEHi Yepe3 NPUNHATHE BM3HAYEHHS akTUBHOCTI. Hanpuknag, y Oeskux Bunagkax Moxe
6yTn 6axxaHum BcTaHoBUTU 90%. KOHUeHTpaluito iHriGiTopy, To6TO, IK50/TOLWO.

BignosigHo, "cenekTuBHWIA iHriGiTop PT3Ky " anbTepHaTUBHO MOXHE PO3yMITM K Cronyky, wo suasnde 50%
KOHLeHTpaLito iHriGiTopy (BenuumnHy [Ksp) 3 ornagy Ha PI3Ky, Wo € woHaimeHwwe y 10-pasis, nepeBaxHo LjoHaNMeH e
y 20-pasiB, a nepeBaxHile LoHanmeHwWwe Yy 30-pasiB, HMWx4a 3a BenuuuHy IKsg 3 ornagy Ha Gyab-aki abo yci iHLwi
dneHn poguuun PI3K knacy |. TepmiH "cneuudivHmii iHriGiTop PI3Ky " MOXHa posyMmiTM K Takuii, WO CTOCYeThCA
CeneKkTUBHOI cnonykw iHriGiTopy PI3Ky,, wo susense senuunHy IKsq 3 ornagy Ha PI3Ky, aka e woHalimeHwe y 50-pasis,
nepeBa)KHO LWoHarmMmeHwWwe y 100-pasiB, nepeBaxHile WwoHanmMeHwe y 200-pasis, a e nepeBaxHille LoHanMeHLe y
500-pasiB HWx4a 3a BennunHy IKsg 3 ornsaay Ha 6yap-siki abo yci iHwi uneHun pogunmn PI3K knacy |.

Cepeq iHworo, BMHaxin 3abeanedye cnocobu iHribyBaHHS dyHKUiT nelkounTiB. ToudHiwe, BUHaxig 3abeanedye
cnocobu iHribysaHHA abo nNpurHideHHa yHKUIA HelTpodinie Ta T- Ta B-nimcouuTie. 3 ornsgy Ha HenTpoginu
HEOYiKyBaHO BMABMEHO, WO iHribyBaHHA akTusHoCTi PI3K |, iHriBye dyHKUii HediTpodinie. Hanpuknag, cnoctepirany,
LLO CMOMYyKW 3rgHO 3 BMHAXoO4OM BUSABNSKTb iHMOYBaHHS KNacu4YHWX hYHKLiIA HEWTpodiniB sIK-TO CTUMYrbOBaHe
BMBINbHEHHA cynepokcuay, CTUMYNbOBaHUIA €K30LMTO3 Ta XeMoTakrMyHa Mirpauis. OgHak, gani cnocrepiranu, Wo
cnoci6 3rigHoO 3 BUHAXO4OM MPU3BOLAMTL A0 NPUrHIMEHHS OesKMX PYHKLIN HENTPOMINIB, He BMNAMBAKOYMN MO CyTi Ha iHLWI
YHKUiT UMx KniTMHW. Hanpuknag, cnoctepiranu, wo darounTtos OakTtepili HelnTpodinamm no cyTi He iHribyeTbea
cenekTMBHUMU crnonykamu iHriGitopy PI3Ky, arigHo 3 BUHaxofoMm.

OTxe, BUHaxig BKto4dae cnocobu iHribyBaHHA YHKUIN HenTpodinie, no cyTi 6e3 iHribyBaHHs daroynTosy
GakTepinn. OyHKUii HelTpodpini, NpuaaTHi Ans iHriGyBaHHs 3rigHO 3i cnocobom, BknovaoTe Oyab-aKy (yHKUito, Lo
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onocepedkoBye aKTWBHICTb abo ekcnpecito PI3Ky. Taki dyHKUii BrnovaloTb, 6e3 obMexeHHs, CTUMYnboBaHe
BMBINbHEHHA Cynepokcuay, CTUMYMbOBaHUA ek3ouuTo3 abo AerpaHynauiio, XemMoTakTWYHY Mirpadilo, agresio o

CYOVMHHOro eHpgoTenito (Hanpuknag, npuB'A3ka/MpokaTka HEeWTPoginie, 3anyck akTUBHOCTI HelTpodpinie, Ta/abo
hiKCyBaHHs HEMTpOINiB Ha eHgoTenii), TpPaHCMypansHUi dianeges abo Mirpauis Yepes eHgoTenin Jo nepudepinHnx
TkaHWH. Baarani, Ui dyHKUiil MOXHa cninbHO Ha3BaTW K "3ananbHi yHKUIT", OCKINbKM BOHU 3BMYAWHO CnoOpigHeHi 3
peakuieto HelTpodhinie Ha 3ananeHHs. 3anarnbHi PYHKUIT HENTPOMINIB MOXHa BIOPI3HUTW Big OYHKUIA 3HULLEHHNA
OakTepin, WO BUABNSAIOTL Ui KMITMHW, Hanpuknag, ¢arouuto3 Ta 3HULLEeHHA OGakTepin. BignoeigHo, BuHaxig aani

BKIHOYaE Crnocobu nikyBaHHS XBOPOOMMBUX CTaHiB, B SIKMX ofHa 4Yu Ginblue 3ananbHUX (YHKLIM HenTpodinie €
HeHopMarnbHUMK abo HebaxaHUMK.

Oani y suHaxogi BcTaHoBneHo, wo PI3K, rpae ponb y cTMMynboBaHiin nponicgepauii niMoumnTie, BKIOYaO4N
B-knituHm Ta T-knitTuHW. Binblw Toro, PI3Ky, BusBRAeTbCs, rpae porb Yy CTUMYMNbOBaHIA cekpelii aHTWTIn
B-kniTnHamu. CenekTueHi cnonyku iHriGiTopy PI3Ky 3rigHo 3 BUHaxo[oM 3aCTOCOBaHO AN BCTAHOBMNEHHS, Lo Ui aBuLla
MOXHa BiAMIHUTK iHriGyBaHHaAM PI3K . OTxe, BuHaxia Bkniovae cnocobu iHribysaHHa nponidepauii nimdouuTis Ta
cnocobu iHribyBaHHA npodyKyBaHHA aHTUTIN B-nimdountamu. |HWi cnocobu, [O3BOMEHi BUHAxXoOoM, BKIOYalOTh
cnocobu nikyBaHHS XBOPOONMBUX CTaHIB, B SIKMX OAHA 4K Ginblle LuxX ¢yHKUiT niMdounTie € HeHopMansHUMK abo
HebaxaHUMK.

3apas BU3Ha4YeHO, WO aKTUBHICTb PI3K; MoxHa iHribysat cenektsHo abo cneuudivHO AN NonerweHHs
nikyBaHHs onocepegkoBaHoi PI3K |, xBopobu npyu 3MeHLWeHHi abo YCyHeHHi ycknagHeHb, WO TUNOBO acouiioBaHi i3
CYNYTHIM iHriGyBaHHAM akTMBHOCTI iHWKUX PI3-kiHa3 knacy |. Onsa inocTpadil uboro BTINEHHA MOXHa NpaKTUKyBaTu
cnocobu 3rigHO 3 BUHaXO4OM, BUKOPWUCTOBYHOUM YIIEHW KIacy Cronyk, WO BUABMEHI SK Taki, WO BUABMNAOTbL CENEeKTUBHE
iHribyBaHHsa PI3K cTocoBHO iHIWMX isochopm PI3K.

Cnocobun Lboro BTINEHHS MOXHa MpPaKTUKyBaTW, BMKOPUCTOBYKOYM CMOSYKKW, WO MatTb 3aranbHy ctpyktypy (II).
Kpalli cnocobun 3acToCOBYOTb CMNOMYKM, WO eMMipMYHO BM3HAYeHi SK Taki, WO BUSABMAOTL LWoHarmeHwe 10-kpaTHe
cenekTuBHe iHribysaHHa PI3K |, cTocoBHO iHWKX izochopm PI3K. Hanpuknag, MoxHa npakTukysaTtu crnocobu,
BUKOPUCTOBYHOHYM HACTYMHI CNONYKN:

5-xnop-3(2-dpnyopdeHin)-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHazoniH-4-oH;

3-(2-cbnyopdeHin)-5-metun-2-(9H-nypuH-6-incynbdaninmetnn)-3H-xiHa3oniH-4-oH;

3-(2-meTokendeHin)-5-metnn-2-(9H-nypuH-y-incynbsdaHinmeTun-3H-xiHasoniH-4-oH;
3-(2,6-gnxnopdeHrin)-5-metnn-2-(9H-nypunH-6-in-cynedarinmeTnn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHrin)-6-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
5-xnop-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHrin)-5-meTun-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHazoniH-4-oH;
3-(3-meTokendeHin-2-(9H-nypun-6-incyneganinmeTun-3H-xiHasoniH-4-oH;
3-(2-xnopdeHin)-5-cdnyop-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHazoniH-4-oH;
3-6eH3nn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
3-6yTnn-2-(9H-nypwuH-6-incynbdaninmeTn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-incyneganinmeTnn)-3H-xiHazoniH-4-oH;
3-mopdponin-4-in-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHasoniH-4-oH, auerar;
8-xr10p-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-6,7-andnyop-2-(9H-nypuH-6-incynedarinmeTnn)-3H-xiHazoniH-4-oH;
3-(2-meTokendeHin-2-(9H-nypuH-6-incynbdarinmeTun)-3H-xiHazoniH-4-oH;
6-xn1op-3-(2-xnopdeHrin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(3-xnopdeHrin)-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHazoniH-4-0H;
2-(9H-nypuH-6-incynbdaHinmeTun)-3-nipuanH-4-in-3H-xiHasoniH-4-oH;
3-(2-xnopdeHin)-2-(9H-nypunH-6-incynbdaninmetTnn)-TpudnyopmeTun-3H-xiHazoniH-4-0H;
3-6eH3nn-5-cdnyop-2-(9H-nypuH-6-incynbdaninmeTun)-3H-xiHazoniH-4-oH;
3-(4-metunninepasunH-1-in)-2-(9H-nypuH-6-incynsdgaHinmeTnn)-3H-xiHasoniH-4-oH, aueTar;
3-(2-xnopdeHrin)-6-rigpokcn-2-(9H-nypuH-6-incynsdaninmetmn)-3H-xiHa3oniH-4-oH;

eTunoBmnin ectep [5-cnyop-4-okco-2-(9H-nypurH-6-incynsdaninmeTun)-4H-xiHazoniH-3-inJoyToBOT KMCMOTH;

3-(2,4-gumeTokendeHin)-2-(9H-nypunH-6-incynbdaninmeTnn)-3H-xiHa3oniH-4-0oH;

3-aundeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-isonponinderin)-5-metnn-3H-xiHasoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-5-meTun-3-o-tonin-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inMmeTnn)-3-andeHin-2-in-5-xnop-3H-xiHazoniH-4-oH;
5-xnop-3-(2-meTokcndeHin)-2-(9H-nypuH-6-incynsdaninmeTmn)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-cnyopdeHin)-5-metnn-3H-xiHazoniH-4-oH;
2-(6-amiHonypUH-9-inmeTnn)-5-xnop-3-(2-dnyopdeHin)-3H-xiHasoniH-4-0H;
2-(6-amiHoNypUH-9-inmeTnn)-8-xrop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTunn)-5-xrop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHin)-5-meTnn-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHrin)-5dnyop-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTun)-3-6eH3nn-5-dpnyop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTun)-3-6yTun-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-mopdoniH-4-in-3H-xiHazoniH-4-oH;

-15-

76103 C2

UA



v N

c 01 9.

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

2-(6-amiHonypuH-9-inmeTunn)-3-(2-xnopdeHin)-7-gpnyop-3H-xiHasoniH-4-0H;

3-(2-xnopdeHrin)-2-(9H-nypunH-6-incynbdaHinmeTnn)-3H-xiHasoniH-4-oH;

3-peHin-2-(9H-nypuH-6-incynearinmeTnn)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-5-xrop-3-(2-isonponindeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoONypUH-9-inmeTunn)-5-xrop-3-o-Tonin-3H-XiHa3oniH-4-oH.

[ani BU3Ha4eHo, Wo cnocobu 3rigHo 3 BUHaXo4oM MOXHa NepPEeBaKHO NPaKTUKyBaTW, BUKOPUCTOBYIOHUN YEHU Knacy
CMoMyK, WO BUABMAKTS iHriGyBansHy akTusHIiCTb PI3K),, noneriwyoumn TuM iHriGysaHHs aktusHocTi PBKy npu xsopobax,
onocepedkoBaHux UMM. Hanpuknag, y UbOMY BTiNEeHHi, cnocobu 3rigHO 3 BUHaxoOOM MOXHa NPaKTUKyBaTH,
BMKOPWCTOBYIOYM CMOMYKK, LLO MaloTb 3aranbHy cTpykTypy (1)

M

ne A, sk BapiaHT, 3aMilleHO MOHOUMKIiIMHO abo AMLMKNIYHOK KiNbLEBOK CMCTEMOLO, WO MICTUTb LOHAWMEHLIEe
ABa aToMUW HITporeHy Ta LLoHaliMeHLIe OfHa KinbLeBa cuctema € apomMaTU4HoM;

X BUBpaHo 3 rpynu, Lo cknafaetsest 3 CHRP,CH,CHRP ta CH=C(R®);

Y BubpaHo 3 rpynu, wWo cknagaeteca 3 S, SO, SO,, NH, O, C(=0), OC(=0), C(=0)O ta NHC(=O)CH,S, abo Y
BiOCYTHIN;

R' Ta R?, HesanexHo, BUOpaHi 3 rpynu, WO CKNagaeTbes 3 atomy rigporeHy, C 4. gankiny, apuny, retepoapusny,
atomy ranoreHy, NHC(=0)C,zankineHN(R?®),, NO,, OR® OCF; N(R®),, CN, OC(=O)R? C(=O)R?, C(=0O)OR?,
apunORP, Het, NR2C(=0)C,_zankineHC(=0)OR?, apunOC_zankineH-N(R?),, apunOC(=0)R?, C,_4ankineHC(=0)OR?,
OC,_4ankineHC(=0O)OR?,

C4_4ankineHOC_4ankineHC(=0)OR?, C(=0)-NR3S0,R?, C,4ankineHN(R?)s, Co_gankeHineHN(R?),,
C(=O)NRZ2C, 4ankineHOR?, C(=0)-NR2C, 4-ankinenHet, OC, jankinenN(R?),,  C,_ankineHCH(ORP)CH,N(R?),,
OC, ,-ankineHHet,  OC, ankineHOR?®,  OC,  ankineHNRC(=0)OR?®, ~ NRACq4-ankineHN(R®),, NRC(=O)R?,
NRaC(=0O)N(R?),, N(SO,C,_4ankin),, SO,N(R#),0S0,)CF,

CanKineHapuny, C,4ankineHHet, C4.¢ankineHOR®, C4zankineHN(R?),, C(=O)N(R?),,
NHC(=0)C , ;3ankineHapuny, Cggunknoankiny, Cggretepoynknoankiny, apui-OCqzankineHN(R?)s, apunOC(=0)R?,
NHC(=0)C 4_zarnkineH-Cy_greTepoyunkrioankiny, NHC(=0)C,_sankineHHet, OC,_4ankineHOC,_,ankineHC(=0)ORP,
C(=0)C,_4ankineHHet Ta NHC(=O)ranoreHC _gankiny;

abo R' ta R2 pasom yTBOpIOIOTE 3- @60 4-UneHHUN ankineHoBun abo arnkeHiNeHoBMIi NaHLOrOBWIA KOMMOHEHT 5-
abo B6-4neHHOoro KinbLs, WO SK BapiaHT, MICTUTb LLOHaNMEHLLE OOUH reTepoaTom;

R® BubpaHo 3 rpynn, WO cKNadaeThca 3 3aMilleHoro, 4K BapiaHT, atomy rigporeHy, C  4sankiny,
C, gluknoankiny, Cy_greTepouukroarnkiny, C_4ankineHyuknoankiny, C,_garnkeHiny, CzankineHapuny,
apunC,_zankiny, C(=O)R?, apuny, retepoapuny, C(=O)OR?, C(=O)N(R?),, C(=S)N(R?),, SO5R?% SO/N(R%),,
S(=0)R?, S(=0O)N(R?)s, C(=O)NR2C,_4ankineHOR?, C(=O)NR?&C,_4ankineHHet, C(=0)C,_sankineHapuny,
C(=0)C,_,ankinexretepoapuny, CqjankineHapury, Sk BapiaHT, 3aMmilieHOro OAHMM 4y Binblue aTomamu ranoreHy,
SO,N(R¥),, N(R¥),, C(=O)OR? NRZSO,CF;, CN, NO,, C(=O)R? OR? CyankinediN(R?), Ta
OC,_,ankineHN(R#),, C.sankineHreTepoapuny, C,_4ankineHHet, C,4ankineHC(O)-C_4ankC,_4ankinexHapusy,
C,_,ankineHC(0O)-C_sankineHretepoapury, C4ankineHC(=O)Het, Cq_4ankineHC(=O)N(R#),, C,4ankineHOR?,
C,_,ankinenNRaC(=0)R?, C,_4ankineHO-C_,ankineHOR?, C4ankineHN(R ), C,4ankineHC(=0)-OR? Ta
C,_,ankineHOC 4 4ankineHC(=O)OR?,

R@ BubpaHo 3 rpynu, Lo cknagaeTbcs 3 atomy rigporeHy, Cq_gankiny,

Caguuknoankiny, Cggretepouyunknoankiny, CyzankinedN(R?)2, apuny, apunCqzankiny, Cq.zankineHapuny,
retepoapuny, retepoapunC,_zankiny Ta C_zankineHretrepoapusy;

abo gBi rpynu R? pasom yTBOploTb 5- abo 6-uneHHe Kinble, WO MICTUTb, AK BapiaHT, LOHalMeHWe oauH
reTepoaTom;

RP BuGpaHo 3 rpynu, Lo cknapaeTbca 3 aTtomy rigporeny, C 4 sankiny, apuny, retepoapuny, apunC.sankiny,
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retepoapunC 4_zankiny, Cq_zankineHapuny ta C,_zankineHretepoapuny;

Het npencraense 5- abo 6-uneHHe retTepoLumknivHe Kinbue, Hacu4eHe abo YacTKOBO YM MOBHICTHO HEHAacU4eHe, Lo
MICTUTb LOHalMeHLle oAWH reTepoatoM, BUOpaHW 3 rpynu, WO CKIagaeTbCcsl 3 aToOMIB OKCUreHy, HiTporeHy Ta
cynbdypy, Ta Sk BapiaHT, 3amiweHe Cq_gankinom abo C(=0O)OR%,

Ta ix hapmaLeBTMHHE NPUAHATHI coni Ta conbBaTu (Hanpuknag, rigpatu),

Hanpuknag, cnocobu 3rigHO 3 BUHaXo4OM MOXYTb 3aCTOCOBYBaTU CMOSYKU, WO BUSABNAOTL iHMOyBanbHy akTMBHICTb
PI3Ky, siki HaBegeHo HWxYe:

3-(2-isonponindeHrin)-5-metnn-2-{9H-nypmnH-6-in-cynedaHinmeTnn)-3H-xiHasoniH-4-oH;

5-xnop-2-(9H-nypunH-6-incynsdaninmetnn)-3-o-tonin-3H-xiHazoniH-4-oH;

5-xrop-3-(2-dpnyopdeHin)-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
3-(2dbnyopdpeHin)-5-meTun-2-(9H-nypuH-6-incynedaninmeTn)-3H-xiHazoniH-4-oH;
3-(2-meTokcndeHin)-5-metun-2-(9H-nypuH-6-incynsdadinmetnn)-3H-xiHasoniH-4-0H;
3-(2,6-gnxnopdeHrin)-5-metun-2-(9H-nypuH-6-incynsdadinmeTnn)-3H-xiHa3oniH-4-0H;
3-(2-xnopdeHrin)-6-dnyop-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHa3oniH-4-oH;
5-xnop-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynbdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-5-meTun-2-(9H-nypuH-6-incynsdaHinmetnn)-3H-xiHazoniH-4-oH;
3-(2meTokcudeHin)-2-(9H-nypuH-6-incynedarinmeTnn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHin)-5-dpnyop-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
3-6eH3nn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
3-6yTnn-2-(9H-nypuH-6-incynbdaninmetn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
3-mopdponin-4-in-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHasoniH-4-oH, aueTar;
8-x1op-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHin)6,7-gnudnyop-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHazoniH-4-0H;
3-(3-meTokendeHin)-2-(9H-nypunH-6-incynbdaninmetnn)-3H-xiHasoniH-4-0H;
6-xr1op-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(3-xnopdeHrin)-2-(9H-nypuH-6-incynbdadinmeTnn)-3H-xiHasoniH-4-0H;
2-(9H-nypun-6-incynbdaninmeTnn)-3-nipnanH-4-in-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHrin)-2-(9H-nypunH-6-incynsdaninmetnn)-TpudnyopmeTnn-3H-xiHazoniH-4-oH;
3-6eH3nn-5-cpnyop-2-(9H-nypunH-6-incynsgparinmetn)-3H-xiHazoniH-4-oH;
3-(4-metunninepasunH-1-in)-2-(9H-nypuH-6-incynbdganinmeTnn)-3H-xiHasoniH-4-oH, aueTar;
3-(2-xnopdeHin)-6-rigpokcn-2-(9H-nypuH-6-incynsdaninmeTmn)-3H-xiHa3oniH-4-0H;

eTunoBuin ectep [5-cnyop-4-okco-2-(9H-nypuH-6-incynedaninmetun)-4H-xiHaszoniH-3-inJoytoBOT KUCMNOTH;

3-aundbeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHasoniH-4-oH;

5-xnop-3-(2-meTokcndeHin)-2-(9H-nypuH-6-incynedaninmetmn)-3H-xiHasoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTunn)-3-(2-isonponindeHin)-5-metnn-3H-xiHasoniH-4-oH;
2-(6-amiHONypUH-9-inMeTunn)-5-meTunn-3-o-tonin-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-andeHin-2-in-t-xnop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-cbnyopdeHin)-5-metnn-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-5-xnop-3-(2-dnyop-deHrin)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypUH-9-inmeTunn)-8-xnop-3-(2-xrnopdeHin-3H-xiHa3oniH-4-oH;
2-(6-amiHonypUH-9-inmeTnn)-5-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHonypUH-9-inmeTnn)-3-(2-xnopdeHin)-5-metnn-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHrin)-5-dpnyop-3H-xiHasoniH-4-0H;
2-(6-amiHonypuH-9-inmeTun)-3-6eH3nn-5-dpnyop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-6yTun-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-mopdoniH-4-in-3H-xiHazoniH-4-oH;
2-(6-amiHonypUH-9-inmeTnn)-3-3-(2-xropdeHin)-7-cnyop--3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-2-(9H-nypuH-6-incynedaninmeTmn)-3H-xiHa3oniH-4-0H;
3-peHin-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-5-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
3-(4-xnopdeHrin)-2-(9H-nypunH-6-incynbdaHinmeTnn)-3H-xiHazoniH-4-0H;
2-(2-xnopdeHin)-6,7-gumeTtokcn-2-(9H-nypmH-6-incynbdan)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHin)-7-HiTpo-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-6-6pom-3-(2-xrnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHin)-6,7-anmetokcn-3H-xiHazoniH-4-oH;
6-6pom-3-(2-xnopdheHin)-2-(9H-nypurH-6-incynegaHinmeTun)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHin)-2-(9H-nypuH-6-incynsgaHinmeTtun)-3H-6eH3o[g]xiHazoniH-4-0H;
2-(6-amiHoONypUH-9-inmeTunn)-5-xrop-3-o-Tonin-3H-xiHasoniH-4-oH Ta
2-(6-amiHonypuH-9-inMeTunn)-5-xnop-3-(2-meTokcu-deHin)-3H-xiHa3oniH-4-oH.

BuHaxig kpim Toro sabesanedye Cronyku, Wo € CenekTMBHUMM iHriGiTopamu aktueHocTi PI3K),. Cnonyku BusasnsioTs
iHribysaHHa PI3Ky y 6ioxiMidHOMY AOCRiMKEHHI Ta cenekTMBHO nopyllyloTe dyHKUIT ekcnpecytolounx PI3Ky knituH y
OOCNIOXKEHHI Ha OCHOBI KNiTMH. 7K Ue TYT OMWCaHO, CMONYKW 3rigHO 3 BUHaxXo4oM MPOAEMOHCTPOBEHO CTOCOBHO
iHribyBaHHs AesknX OYHKUIA Yy HEWTpodbinax Ta iHWKX NerkouuTax, a TakoX OyHKLii OCTEOKacTiB.

Baarani, cnonyku 3rigHo 3 BUHaxogoM MakoTh 3aranbHy cTpykTypy (1), € iX hapmMaueBTUYHO NPUAHATHUMW CONAMMA,
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abo ix nponikamu:

M

ae A npeacTtaBnsie 3aMmilwleHy, AK BapiaHT, MOHOUMKMIYHY abo AWUMKNIYHY KinbLeBY cCUCTEeMy, WO MICTUTb
LOHaMeHLUe ABa aTOMUW HIiTPOreHy, a LoHaNMeHLLIEe OfHe KiflbLie CUCTEMW € apOMaTUYHWM;

X BuBpaHo 3 rpynu, Wwo cknagaetbcs 3 CHRP,CH,CHRP ta CH=C(R®);

V BMGpaHo 3 rpynu, Wwo cknagaetbes 3 S, SO, SO ,,NH, O, C(=0), OC(=0), C(=0)O ta NHC(=0O)CH,S, abo Y
BiACYTHIN;

R' ta R2, HeaanexHo, BUGpaHi 3 rpynu, Lo cknapaeTbest 3 atomy rigporeHy, C "Pankiny, apwny, retepoapuny,
atomy ranoreHy, NHC(=O)C,zankineHN(R?¥),, NO,, OR? OCF;N(R%,, CN, OC(=0O)R? C(=O)R? C(=O)OR?,
apunORb Het NR2C(=0)C,_sankineHC(=0)OR?, apunOC.sankineH-N(R?),, apunOC(=0)R?, C,_4ankineHC(=0)OR?,
OC,_4ankineHC(=0O)OR?,

C1.4ankineHOC,_4ankineHC(=0)OR?3, C(=0)-NR&S0,R?, C,_4ankineHN(R?),, C,_gankeHineHN(R?),,

C(=0)-NR?C,_jankineHOR?2, C(=0)-NR®C,_jankinenHet, OC, ,ankinenN(R?),, OC,_,ankineHCH(ORP)CH,N(R?),,
OC,_4ankineHHet, OC,_4ankineHNR2C(=0)OR 8, NR&C,_sankineHN(R?),, NRaC(=0O)R?; NR2C(=O)N(R?3)s,

N(SO,C, _,arkin),, NR?3(SO,C,_4ankin), SO,N(R?),, OSO,CFj, C4_zankineHapuny, C1-4ankineHHet,
C1_6an|<ineHORb, CzankineHN(R®)s,, C(=O)N(R®),, NHC(=0)C,_zankineHapwuny, Cy_glimknoarnkiny,
C, greTepouukroankiny, apun-OC,_zankinedN(R?),, apunOC(0)RP, NHC(=0)C,_sankinen-Cg greTepoLuknoankiny,

NHC(=0)C 4 zankineHHet, OC,_4ankineHOC,_,ankineHC(=0)ORP, C(=0)C,_,ankinenHet Ta NHC(=O)ranoreHC,_sankiny;

abo R' Ta R2 pasom yTBOpIOIOTE 3- @60 4-YneHHUN ankineHoBun abo arnkeHiNeHoBMIi NaHLIOrOBWI KOMMOHEHT 5-
abo 6-4neHHOro KinbLs, WO SK BapiaHT, MICTUTb LLOHaNMEHLLE OOUH reTepoaTom;

R® BubpaHo 3 rpynn, WO cKNafaeThca 3 3aMilleHoro, 4K BapiaHT, atomy rigporeHy, C  4sankiny,
C, glmknoankiny, Cy_greTepouukrioarnkiny, C_4ankKineHymknoankiny, C,_garnkeHiny, CzankineHapuny,
apunC,_zankiny, C(=O)R?, apwuny, retepoapuny, C(=O)OR?, C(=O)N(R?),, C(=S)N(R?),, SO,R?% SO,N(R?),,
S(=0)R?, S(=O)N(R?®),, C(=O)NR&C,_,ankineHOR?, C(=O)NR&C,_jankineHHet, C(=0)C_sankineHapuny,
C(=0)C, ,ankineHretepoapusty, Cq.sankineHapusy, sk BapiaHT, 3aMilieHoro ofgHuUM 4u Ginblue aToMamu rasioreHy,
SO,N(R%),, N(R%),, C(=O)OR?, NR2S0,CF;, CN, NO,, C(=O)R% OR?® CyankineiN(R?), Ta
OC,_,ankineHN(R#),, C_sankineHretepoapuny, C,.4ankineHHet, C,4ankineHC(O)-C_4ankineHapuny,
C,_,ankineHC(0O)-C4_sankineHretepoapuy, C_4ankineHC(=O)Het, C1-4ankineHC(=O)N(R?),, Cq.4ankineHOR?,
C, ,ankineHNR#C(=O)R?, C.4ankineHO-C4_4ankineHOR?,

C-4ankineHN(R®),, C4_4ankineHC(=0)-OR? ta C4_sankineHOC _4ankineHC(=0)OR?;

R@ BubpaHo 3 rpynu, Lo cknagaeTbcs 3 atomy rigporeHy, C4_gankiny,

Caguuknoankiny, Csgretepoumnknoankiny, CqzankineHN(R®),, apuny, apunC,zankiny, CqzankineHapuny,
reTepoapuny, retepoapunC,_zankiny ta C,_zankineHrerepoapuny;

abo i rpynn R? pasom yTBOplOTL 5- @abo 6-uneHHe Kinbue, WO MICTUTb, SIK BapiaHT, LOHaWMEHLIEe OOWH
reTepoaTom;

RP BMBpaHO 3 rpynu, WO CKNagaeTbcs 3 aToMy rigporeHy, C 4 eankiny, apuny, retepoapuny, apunC.sarnkiny,
retepoapunC _zankiny, C,_zankineHapuny ta C4_zarnkineHrerepoapuny;

Het npencraensie 5- abo 6-4neHHe reTepoLMknivHe Kinbue, Hacn4eHe abo YacTKOBO YW MOBHICTHO HEHAacU4eHe, Lo
MICTUTb LOHaWMeHLle oAWH reTepoatoM, BUOpaHWMin 3 rpynu, WO CKIagaeTbCcs 3 aToMiB OKCUreHy, HiTporeHy Ta
cynbadypy, Ta sk BapiaHT, 3amiweHe Cq_gankinom abo C(=0)OR?;

Ta ix hapmaLeBTUYHE NPUWHATHI coni Ta conbBaTu (Hanpuknag, rigpatu),

AK ue TyT BUKOPUCTAHO, TEPMIH "ankin" BknoYae BYrMEeBOLHEBI rpynun 3 NiHINHUM Y1 PO3rany>KeHUM faHUoroM, Lo
MICTSiITb BU3HA4YeHe YMCOo aToMIiB . kapboHy, 3BMYaNHO MeTUs, eTun Ta nponin 1a 6yTun 3 NiHINHUM 41 po3rany>keHuM
naHutorom. ByrnesogHeBa rpyna mMoxe MicTUTU Jo 16 aTomiB kapOoHy, nepeBaXKHO OAMH-BiciM aTomiB KapOoHy. TepMiH
"ankin" Bkntoyae "WyHTOBaHUIA ankin," To6to, Cs-Cqg AMLMKNIMHY abo nomniumknivyHy ByrrneBogHeBY rpyny, Hanpwvknag,
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HOpPOOpPHIN, agamaHTWmn, AWuMkKno[2,2,2]Joktun, Avumkno[2,2,1]rentun, auumkno(3,2,1loktnn, abo AekarigpoHadTWM.
TepmiH "yuknoankin" € BusHadeHUM sk uuknidHa C;-Cg ByrmeBogHeBa rpyna, Hanpuknag, LUKIonponin, LuknobyTun,
LMKIOreKCUI Ta LMKNONEeHTUS.

TepMmiH "ankeHin" € BU3Ha4YEHUM iOEHTUYHO "ankiny" 3a BUHATKOM TOroO, O MICTUTb KapboH-kapOOHOBUI NoABIAHWIA
3B'A30K. "LiMknoankeHin" € BW3Ha4YeHMM Mo@ibHO [0 LMKNOankiny, 3a BUHATKOM TOro, WO Yy Kinbui HasaBHWA
KapBoH-kapOOHOBMIA NOABINHWIA 3B'A30K.

TepmiH "ankineH" cTocyeTbea ankiny, Wo Mae 3amicHWK. Hanpuknag, TepmiH "C,_zankineHapun" cTocyeTbcs ankiny,
O MICTUTb OOAUH-TPW aToMn KapboHy Ta 3aMmilLleHnid apurom,

TepmiH "ranoren" abo "atom ranoreHy" € BU3Ha4eHnM sik goniyop, 6pom, xop Ta nog.

TepMiH "ranoreHankin" € BU3HA4YeHUM $K arnkin, 3amilleHui ogHuMM 4u Oinblle rarnoreHoBMMKW 3aMiCHUKaMu,
ornyopoM, XxropoM, GpomMom, nogom, abo ix kombGiHauiamu. [MogibHo, "lanoreHumknoankin® € BU3HA4YeHUM $K
UMKIoankin, Wwo Mae oguH 4Yun Ginblue ranoreHoBMX 3aMiCHUKIB.

TepmiH "apun," nooguHui abo y komMGiHauil, € BU3HAYEHUM TYT SK MOHOLMKNiYHa abo noniyMknidHa apomaTtvyHa
rpyna, nepeBaXHO MOHOUMKMiMHa abo AuuuknidHa apomaTtudHa rpyna, Hanpuknag, denin abo HadpTun. Akwo He
BU3Ha4YeHo iHwWe, "apun" Moxe OyTu HesamiweHum abo 3amilleHuM, Hanpuknag, ogHuMm 4u Binblue, a 3okpema
OOHMM-TpbOMa, aTtoMaMmWu  ranoreHy, arnkinom, deHinom, rigpoKciankinoM,  arlkoKCUIIoM,  arkokciankinom,
rarioreHankifiom, HiTporpymnoto, amiHorpynoto, ankinamiHorpynoto, aymnamiHorpynoto, ankinTiorpynoto,
ankincynediHinom ta ankincynedoHinom. MNpuknagn apunie BkNoYaoTb eHin, HadTun, AudeHin, TeTpa-rigpoHadTun,
xnopdeHin,  dnyopdeHin, amiHodeHin, MeTundeHin, MeTokcudeHin, TpudnyopMeTuUndeHin, HiTpodeHin,
kapbokcndeHrin, Towo. TepmiH "apun-Cq_zankin" ta "retepoapun-C4_zankin" € BuaHa4eHnMu sk apun abo rerepoapun,
wo matoTb Cq_zarnkin 9K 3amMiCHUK.

TepMmiH "reTepoapun” € BUSHa4YEHUM TYT SIK MOHOLMKMiIYHA abo AnUMKiYHa KinbLeBa cuctema, Wo MiCTMTb ogHe abo
ABa apoMaTn4yuX Kinbus i MICTUTb LLOHaMMEHLLE OOUH aTOM OKCUIeHy, HiTporeHy abo cynbdypy y apomaTuyHOMY KinbLi,
i ika Moxke ByTK HezamilleHoto abo 3aMilleHoto, Hanpuknag, ogHUM YK Ginblue, a 3okpema OAHUM-TPbOMa 3aMiCHUKaMK
TANY atoMy ranoreHy, ankiny, rigpokcuny, rigpokciankiny, ankokcury, ankokciankiny, ranoreHankiny, HiTporpynu,
amiHorpynu, ankinamiHorpynu, auunamiHorpynu, ankintiorpynu, ankincynbdininy Tta ankincynedoHiny. [Npuknagn
reTepoapuniB BKMOYalOTb TieHIN, dypun, nipuaun, okcasonin, XiHonin, i3oxiHasonin, iHgonin, Tpuasonin,
isoTiazonin, isokcasonin, imiguaonin, 6exHsoTiazonin, nipasvHin, NipuMiguHin, Tiasonin Ta Tiagiasonin.

TepmiH "Het" € BU3HAYEHUM X MOHOLMKNIYHA, OUUMKIIMHA Ta TPULMKNIYHA rpynu, WO MICTATb oauH 4YM Binblie
retepoaToMiB, BMOpaHMX 3 TPynu, WO CKMNagaeTbCsl 3 aTOMIB OKCUreHy, HiTporeHy Ta cynbdypy. [pyna "Het" Takox
MOXe MICTUTK okcorpyny (=O), npuegHaHy 4O Kinbug.

HeobmexyBarbHi npuknagn rpyn Het Bknovatots 1,3-giokconaH, 2-nipasoniH, nipasonigunH, niponiguH, ninepasuH,
niponiH, 2H-nipaH, 4H-nipaH, MopdoniH, TiodoniH, ninepnanH, 1,4-gutiad Ta 1,4-giokcaH.

TepmiH "rippokenn” € BuaHadeHum sk -OH.

TepmiH "ankokcun" € Bu3HadeHum Ak -OH, ge R - ankin.

TepmiH "ankokciankin" € BU3Ha4eHUM siK ankin, B SskOMy aToM FigporeHy 3amillieHNA arnkoKCcurpynoto,

TepmiH " (ankinTio)ankin' € BM3Ha4YeHWM MoOAIOHO ankokciankiny, OKpiM Toro, WO atom cynbdypy HasiBHWUA
3aMiCTb aTOMy OKCUTeHYy.

TepMiH "rigpokciankin' € BU3Ha4eHUM SK rigpokcurpyna, npuegHaHa oo ankiny,

TepmiH "amiHorpyna” € BusHadeHnM 9K —NH, a TepmiH "ankinamiHorpyna" € BU3Ha4eHUM sK

-NR,, ge wWoHanmeHLwWwe oguH R € ankinom, a gpyrun R € ankinom abo aToMoMm rigporeHy.

TepmiH "ayunamiHorpyna" € BusHadeHum sk RC(=O)N, ge R € ankinom abo apurnom.

TepmiH "ankintiorpyna" € Bu3HadeHum sk -SR, ae R e ankinom.

TepmiH "ankincynbdiHin' € BusHaveHnm gk R-SO,, e R € ankinom.

TepmiH "amiHorpyna” € BusHa4veHum gk —NH,, a TepmiH "ankinamiHorpyna” € BU3Ha4eHUM 9K

-NR,, pe woHanmeHLwWwe oguH R € ankinom, a gpyrun R € ankinom a6o aToMoMm rigporeHy.

TepmiH "ayunamiHorpyna" € suaHadeHum ak RC(=O)N, ge R e ankinom a6o apunom.

TepmiH "ankintiorpyna" € Bu3HadeHum sk -SR, ae R e ankinom.

TepmiH "ankincynbdiHin' € BuaHadeHnm gk R-SO,, e R € ankinom.

TepmiH "ankincynbdoHin" € BusHadveHum gk R-SO,, Ae R € ankinom.

TepmiH "HiTporpyna" € BuaHadeHum gk -NO,,

TepmiH "Tpudprniyopmetnn" € BusHadeHum sk —CF.

TepmiH "Tpudpriyopmetokeun” € BusHadeHum gk - OCF;.

TepmiH "UiaHorpyna" € Bu3Ha4yeHum sk -CN.

Y kpawmx BTineHHax X BubpaHo 3 rpynu, wo cknagaetbed 3 CH », CH,CH,, CH=CH, CH(CH3), CH,CH(CH3) Ta
C(CH3)». Y HacTynHuUx Kpawmx BTiNEeHHAX Y BUGpaHo 3 rpynu, Wwo cknagaetbea 3 S 1a NH, abo Y BigcyTHiN.

Kinbue A moxe OyTM MOHOUMKNIYHUM abo AMUMKNIYHUM. MOoHOUMKMIMHI A-KinbUeBi cucTeMn € apoMaTUYHHUMWU.
Onunknivhi A-KinbUeBi cMCTeMU MICTATb LOHAWMEHLLE OOHE apoMaTUYHe Kinble, arne obuasa Kinbus MOXyTb OyTu
apoMaTudHumun. Mpuknagamy  A-KiNbLEeBMX CUCTEM BKMOYaloTb, ane 6e3 obmexeHHs, iMigasonin, nipasonin,
1,2,3-Tprasonin, nNipugavsvHin, nipumiguHin, nipasudin, 1,3,5-TpuasnHin, nypuHIn, UWHOMIHIN, dTanasuHin,
XiHasoniHin, xiHokcaniHin, 1,8-HadpTMpuanHin, ntepuanHin. 1H-iHaasonin ta 6eHs-imigasonin.

Y Kpawin rpyni cnonyk cdopmynu (1), A penpeseHTye, K BapiaHT, 3aMilleHy KinbLeBy cuctemy, BUOGpaHy 3 rpynu,
O cKNnagaeTbcy 3
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A-KkinbUeBa cucTema, fK BapiaHT, Moxe OyTu 3aMmilleHa OOHUM-TPbOMa 3aMiCHUKaMW, @ NepeBaXHO OOHWM-ABOMa
3amicHMKamu, BubpaHMmMm 3 rpynu, wo cknagaetbes 3 N(R?),, a Tomy ranoreny, C,_zankiny, S(C4_zankiny), OR?, Ta
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Y ppyrint kpawinn rpyni cnonyk cdopmynu (1), R' Ta R?, HesanexHo, penpeseHTyloTb atom rinporeHy, OR3, atom
ranoreHy, C,_gankin, CFz, HO,, N(R®),, NR2C,_sankineHN(R?), Ta

OCzankineHOR?, [leBHi 3aMicHWKM BKoYaloTe, ane 6e3 obmexeHHsa, H,OCH ;,Cl, Br, F, CHj, CF3NO,,
OH,N(CH )5,

Ta O(CH,),0CH,CsHg. R Ta R? Takox MoxyTb pasoM yTBOPIOBATH KiMblie, Hanpuknag, deHinsHe KinsLe.

Y kpawomy BTineHHi, R® BnGpaHo 3 rpynu, WO CKNagaeThCs, 9K BapiaHT, 3 3amilleHoro C 4 gankiny, apuny,
retTepoapuny, Cx.gumknoankiny, CsgreTepouunknoankiny, C(=O)OR?, C,_jankineHHet, C,_sankineH-yuknoarkiny,
C,_,ankinenapuny, Cq_ankineHC(=0)-

C1.sankineHapuny, C,_4ankineHC(=0)OR?, C,_,ankineH-C(=O)N(R?),, C,4ankineHC(=O)Het, C4_sankineHN(R?), Ta
C14ankineHNR2C(=0)R2. MesHi rpynu R3 sKniovaioTs, ane 6e3 06MexXeHHs
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Mpyna R® moxe GyTn 3amileHO OfHUM-TPLOMA 3aMiCHUKAaMKU, Hanpuknag, atomMoMm ranoreHy, OR?2, C4 sankiny,
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apuny, retepoapuny, NO,, N(R®),, NR®SO,CF3, NR2C(=O)RE, C(=0)OR?, N(R®)C,_4ankineH(R3);, SO,N(R?),, CN,
C(=0)R?, C,_4ankinenN(R?), Ta OC,_4ankinenN(R?),. MeBHi samicHnkn ons rpynn R® BknioyaloTs, ane 6e3 oBMexeHHs,
Cl, F, CHg, CH(CHg),, OCHgz, CgHs, NO5, NH,, NHC(=0O)CH5, CO5H ta N(CHZ)CHL,CHoN(CH ).
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Cnonyku 3rigHo 3 BUHaxoAoM NPeacTaBfieHo HUXYe:
3-(2-isonponinderin)-5-metnn[-2-(9H-nypunH-6-inincynedarinmeTun)-3H-xiHazoniH-4-oH;
5-xnop-2-(9H-nypunH-6-incynsdaninmetnn)-3-o-tonin-3H-xiHazoniH-4-oH;
5-xnop-3-(2-cnyopdreHin)-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
3-(2-cbnyopdeHin)-5-metun-2-(9H-nypuH-6-inincynedarinMmeTun)-3H-xiHazoniH-4-oH;
3-(2-meTokendeHin)-5-meTnn-2-(9H-nypuH-6-incynsdadinmetnn)-3H-xiHasoniH-4-0H;
3-(2,6-gnxnopdeHrin)-5-metun-2-(9H-nypuH-6-incynsdgadinmeTnn)-3H-xiHazoniH-4-0H;
3-(2-xnopdeHrin)-6-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
5-xnop-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetun)-3H-XxiHa3oniH-4-0oH;
3-(2-xnopdeHrin)-5-meTunn-2-(9H-nypuH-6-incynsdaHinmeTnn)-3H-xiHazoniH-4-oH;
3-(2-meTokenderin)-2-(9H-nypunH-6-incynbdaninmetnn)-3H-xiHasoniH-4-0oH;
3-(2-xnopderin)-5dnyop-2-(9H-nypuH-6-incynsdaHinmeTnn)-3H-xiHazoniH-4-oH;
3-6eH3nn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
3-6yTnn-2-(9H-nypuH-6-incynbdaninmeTn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHazoniH-4-oH;
3-mopdponin-4-in-2-(9H-nypuH-6-incynedaninmetmn)-3H-xiHa3oniH-4-oH;
8-x110p-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynbdaninmetnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHin)-6,7-andnyop-2-(9H-nypuH-6-incynedarinmeTnn)-3H-xiHa3oniH-4-oH;
3-(3-meTokcudeHin)-2-(9H-nypuH-6-incynbdaninmetnn)-3H-xiHasoniH-4-oH;
6-x110p-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHa3oniH-4-oH;
3-(3-xnopdeHrin)-2-(9H-nypuH-6-incynbdadinmeTnn)-3H-xiHazoniH-4-0H;
2-(9H-nypwuH-6-incynbdaHinmeTun)-3-nipuanH-4-in-3H-xiHasoniH-4-oH;

3-(2-xnopdeHin)-8-tpudpnyopmetnn-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;

3-6eH3nn-5-cpnyop-2-(9H-nypunH-6-incynegarinmetun)-3H-xiHazoniH-4-oH;

3-(4-metunninepasunH-1-in)-2-(9H-nypuH-6-incynsdgadinmeTnn)-3H-xiHasoniH-4-oH, aueTar;

3-(2-xnopdeHrin)-6-rigpokcn-2-(9H-nypuH-6-incynedaninmetmn)-3H-xiHa3oniH-4-oH;

eTunoBmnin ectep[5-cpnyop-4-okco-2-(9H-nypuH-6-incynbdaninmeTnn)-4H-xiHasoniH-3-inJouToBoi KMCnoTw;

3-(2-meTokcudpeHin)-2-(9H-nypuH-6-incynbdaninmeTtan)-3H-xiHazoniH-4-oH;
3-aundbeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdaHinmetnn)-3H-xiHasoniH-4-oH;
5-xr1op-3-(2-meTokcndeHin)-2-(9H-nypuH-6-incynsdaninmetmn)-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-(2-isonponindgeHrin)-5-metnn-3H-xiHasoniH-4-oH;
2-(6-amiHONypUH-9-inMeTunn)-5-meTun-3-o-tonin-3H-xiHazoniH-4-oH,
2-(6-amiHonypuH-9-inmeTnn)-3-andeHin-2-in-5-xnop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-cnyopdeHin)-5-metnn-3H-xiHazoniH-4-oH;
2-(6-amiHonypUH-9-inmeTnn)-5-xnop-3-(2-cdnyopdeHin)-3H-xiHa3oniH-4-0H;
2-(6-amiHoNypUH-9-inmeTunn)-8-xrop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTunn)-5-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
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2-(6-amiHonypuH-9-inmeTunn)-3-(2-xnopdeHin)-5-meTun-3H-xiHasoniH-4-oH;

2-(6-amiHonypuH-9-inmeTunn)-3-(2-xnopdeHrin)-5-dpnyop-3H-xiHazoniH-4-0H;

2-(6-amiHonypuH-9-inmeTun)-3-6eH3nn-5-pnyop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTun)-3-6yTun-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-mopdponiH-4-in-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHrin)-7-dpnyop-3H-xiHazoniH-4-oH;
2r-(6-amiHoNypuH-9-inmeTnn)-6-xrop-3-(2-xnopdeHin)-3H-xiHa3oniH-4-oH;
3-(4-xnopdeHrin)-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHasoniH-4-0H;
3-(2-xnopdeHrin)-6,7-anmetokcn-2-(9H-nypuH-6-incynedaninmeTtun)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHin)-7-HiTpo-2-(9H-nypuH-6-incynbdaninMmeTnn)-3H-xiHa3oniH-4-oH,;
2-(6-amiHonypuH-9-inmeTun)-6-6pom-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTun)-3-(2-xnopdeHin)6, 7-gumeTokcn-3H-XiHasoniH-4-0oH;
6-6pom-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynbgaHinmeTun)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHin)-2-(9H-nypunH-6-incynbdanin)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-5-xnop-3-o-tonin-3H-xiHasoniH-4-oH; Ta
2-(6-amiHoNypUH-9-inmeTnn)-5-xnop-3-(2-meTokcndeHin)-3H-xiHazoniH-4-oH.

Kpalli cnonyku 3rigHo 3 BUHaxogoM matoTb CTpyKTypy (IV) | npeacraeneHi Huxye:

3-(2-isonponindeHin)-5-meTnn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-0H;

5-xnop-2-(9H-nypunH-6-incynsdaninmetnn)-3-o-tonin-3H-xiHazoniH-4-oH;
5-xnop-3-(2-cnyopdeHin)-2-(9H-nypuH-6-incyneganinmeTnn)-3H-xiHazoniH-4-oH;
3-(2-cbnyopdeHin)-5-metnn-2-(9H-nypuH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2,6-gnxnopdeHrin)-5-metun-2-(9H-nypuH-6-incynsdadinmeTnn)-3H-xiHazoniH-4-0H;
3-(2-xnopdeHrin)-6-dpnyop-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
5-xnop-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynbdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-5-meTun-2-(9H-nypuH-6-incynsdaHinmeTnn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHrin)-5-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
3-6eH3nn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
3-6yTnn-2-(9H-nypuH-6-incynbdaninmeTn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-incyneganinmeTnn)-3H-xiHa3oniH-4-oH;
3-mopdponin-4-in-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHasoniH-4-oH, auerar;
8-x110p-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHin)-6,7-andnyop-2-(9H-nypuH-6-incynedarinmeTnn)-3H-xiHa3oniH-4-oH;
6-xrop-3-(2-xnopdeHin)-2-(9H-nypmnH-6-incynedaHinmeTnn)-3H-xiHa3oniH-4-oH;
3-(3-xnopdeHin)-2-(9H-nypuH-6-incynedaninmetmn)-3H-xiHasoniH-4-oH;
2-(9H-nypuH-6-incynbdaHinmeTun)-3-nipuanH-4-in-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHasoniH-4-0oH
3-6eH3nn-5-cbnyop-2-(9H-nypmnH-6-incynbdarinmeTtn)-3H-xiHazoniH-4-oH;
3-(4-meTunninepasanH-1-in)-2-(9H-nypuH-6-incynsdgadinmeTnn)-3H-xiHasoniH-4-oH, aueTar;
3-(2-xnopdeHrin)-6-rigpokcn-2-(9H-nypuH-6-incynsdaninmetmnn)-3H-xiHasoniH-4-oH;

eTunoBuin ectep [Sgpnyop-4-okco-2-(9H-nypuH-6-incynbdaninmeTnn)-4H-xiHasoniH-3-in]ouToBol KUCNoTH;

3-aundbeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHasoniH-4-oH;

2-(6-amiHonypun-9-inmetnn)-3-(2-isonponindeHin)-5-meTun-3H-xiHasoniH-4-oH
2-(6-amiHonypun-9-inmetnn)-5-meTuni-3-o-tonin-3H-xiHasoniH-4-oH;
2-(6-amiHonypun-9-inmeTtnn)-3-audeHrin-2-in-5-xnop-3H-xiHa3oniH-4-oH;
2-(6-amiHonypun-9-inmetnn)-3-(2-gpnyopdeHin)-5-metunn-3H-xiHasoniH-4-oH;
2-(6-amiHonypun-9-inmeTtnn)-5-xnop-3-(2-dpnyopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHonypun-9-inmetnn)-8-xnop-3-(2-xnopdeHin)-3H-xiHasoniH-4-oH;
2-(6-amiHonypun-9-inmetnn)-5-xnop-3-(2-xnopdeHin)-3H-xiHasoniH-4-oH;
2-(6-amiHonypun-9-inmetnn)-3-(2-xnopdeHin)-5-metun-3H-xiHasoniH-4-0H;
2-(6-amiHonypun-9-inmeTtnn)-3-(2-xnopdeHin)-5-dpnyop-3H-xiHazoniH-4-oH;
2-(6-amiHonypun-9-inmeTnn)-3-6eHann-5-cpnyop-3H-xiHasoniH-4-oH;
2-(6-amiHonypun-9-inmeTtnn)-3-mopdoniH-4-in-3H-xiHa3oniH-4-oH;
2-(6-amiHonypun-9-inmeTtnn)-3-(2-xnopdeHin)-7-dpnyop-3H-xiHazoniH-4-oH;Ta
2-(6-amiHonypun-9-inmetnn)-5-xnop-3-o-tonin-3H-xiHazoniH-4-oH.

TepMiH "nporikn" CcToCyeTbCA CNOMyK, WO WBUAKO NepeTBOPITLCA in Vivo y Cnonyky, WO Mae BU3HaYeHy BuULle
CTPYKTYpHY chopmyny (1), Hanpwuknag, rigponizom. CTBOpeHHs nponikiB onucaHo 3aranom Hardma et al. (Eds.),
Goodman and Oilman's The Pharmacological Basis of Therapeutics, 9th ed., pp.11-16 (1996). [lNoganble
obrosopeHHsi npencraeneHe Higuchi et al., Prodrugs as Novel Delivery Systems, Vol.14, ASCD Symposium Series Ta
Roche (BupasH.), Bioreversible Carriers in Drug Design, AmepukaHcbka PapmaueBTudHa Acouiauia ta Pergamon
Press (1987). KopoTwe, 3acTtocyBaHHA nikiB, CynpoBOOXKYyeTbCs 1X eniMiHauielo 3 Tina abo peskoto
OioTpaHcgopMmauieto, npu akin GionoriyHa akTUBHICTL NiKiB 3MeHWyeTbc abo 3HUKae. AnbTepHaTMBHO, MNpouec
GioTpaHcdopmauii Moxe aaBaTu MeTabonidHWiA NOBGIYHWIA NPOQYKT, SKUA € aKTUBHILWMM abo OOHaKOBO aKTUBHUM Y
MOPIBHSIHHI 3i cnoYaTKy 3acToCOBaHUMU Nikamu. MoninweHHs po3yMiHHSA Lux npouecie GioTpaHcghopMalii npu3BoanTb
0O CTBOPEHHsI Tak 3BaHMX "mponikie", ski nicnsa GioTpaHcdopmauii ctaroTe (isioNorivYHO aKTMBHILLMMK Y CBOEMY
3MiHeHOMy cTaHi. lMponiku, oTXxe, OXoNnmTb hapMakorioriiHO HeaKTUBHI CNonyKu, WO nepeTBoploloTbes Y BionoriyHo
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aKkTMBHI MeTabonitn. Ona intocTpauii, nponiku MoXyTb OyTu nepeTBopeHUMU Yy hapMakorioriyHO aKkTUBHY dopmy
rigponisom, Hanpuknag, ectepHoro abo amigHoro 3B'A3Ky, TakMM YMHOM YyBOoAAYM abo Bigkpusarun yHKLiOHANbHY
rpyny Ha yTBopeHoMy npoaykTi. Mponiku MoxHa CTBOpOBaTU Tak, LWo6 BOHW pearyBanv 3 eHOOreHHOK CMomyKow Ans
YTBOPEHHS BOAOPO3YMHHOrO  KoH'loraTy, Wo Aani nocunoe dapmakonoridyHi BNacTWBOCTI CMOMyKW, Hanpuvknag,
36inblleHMM 4YacoMm HaniBBMAaneHHs. AnbTepHaTUBHO, MNPOSiKM MOXHa CcTBOptoBaTM Tak, Wo6 niggasatu
(PYHKLiOHaMNbHY rpyny KOBamneHTHIn mMoaudikauin, Hanpuknag, rMIoKYPOHOBOK KUCIOTOW, CynbgaToM, MMoTaTioHOM,
amiHokmcroTamu, abo aueTtaToM. YTBOPEHWUW KOH'loraT MOXe iHaKTMBYyBaTWCA Ta BuUAINATUCHA y cedy, abo craBatu
MOTYXHIWNM 3a BUXiQHY cnonyky. KoH'toraTu BWCOKOI MOMEKYNAPHOI Macu TakoX MOXYTb BULINATUCS Y >KOBM,
nigaasaTnca poslenneHHio depMeHTamn, Ta BUBINbHATUCHA Hasad Yy UMPKyNauilo, TakuMm YMHOM edeKTUBHO
36inbLytoun GionoriyHMiA Yac HaniBBUOANEHHsI cnoYaTky 3acTOCOBYBAHOI CMOMYKN.

Cnocobu ineHTudikaLii HeraTUBHMUX perynaTopis akTueHocTi PI3K),

Binok PI3Ky, a Takox Moro dparMeHTu, Lo BUABNATL GionoriYHy akTWBHICTb, MOXHa BUKOPWCTOBYBATM ANA
CKPWHIHIY CMOMyK MOXIMBUX HETaTUBHUX PerynaTopiB Oyab-SkuM 3 PiSHOMaHITHMX CMoCOBiB CKPUHIHIY fiKiB.
Heratusnuin perynatop PI3K € cnonykoto, Wwo 3meHwye abo 3Huwye saaTHicTe PI3K; CTOCOBHO BMKOHaHHA Heto
Byab-akoi 3 i GionorivHnx dyHKUINA. MNpuknagom Takmx cnonyk € 3aci6, Wwo ameHLwye 3gaTtHicTb noninentuay PI3Ky, Ao
ochopnUTyBaHHSA hochaTUANUMIHO3NTY abo HauUiNAaHHA NPUAHATHUX CTPYKTYP Y KNiTUHI. CeneKkTUBHI Cnonyku, Wwo
HEraTVBHO PEryriooTb akTUBHICTE PI3Ky, MOXHa oUiHUTY NOPIBHAHHAM iX aKTMBHOCTI CTOCcOBHO PI3Ky 3 TX akTUBHICTIO
CTOCOBHO iHWMX BinkiB. CenekTUBHI HeraTMBHI perynaTopu BKOYalOTb, Hanpukniag, aHTuTina Ta iHwi 6inku abo
nenTnam, Wwo cneyundpivHo npuedryoTbea Ao noninentuais PI3Ky, oniroHykneotnau, wo cneumdivyHo npueaHyoTses Ao
noninentugis PI3K,, Ta iHWwi HenentuaHi cnonyku (Hanpuknag, BUAIMEH abo CUMHTETWMYHI OpraHivuHi Monekynu), wo
cneunivHo B3aEMOAiTe 3 noninentuaamu PI3K,. HeratueHi perynisaTopu Takox BKMOYAOTb CMNOMYKW, sAKi onucaHo
BULLe, are AKi B3aeMogitoTb 3i creyndiyHo 3B'a3youMMmu napTHepamu noninentugis PI3K,.

3apas Kpalli Lini Ans po3pobkn cenekTUBHUX HeratueBHUX perynsaTopis PI3Ky BknovaloTb, Hanpuknaa:

(1) unTtonnasmatun4ri perionn noninentuais PI3Ky, Wo KOHTaKTYOTh 3 iHWUMKU Ginkamu Ta/abo nokanisyots PI3Ku
Y KNiTWHI;

(2) perionn noninentugis PI3Ky, Wo 38'A3yl0Tb cneumivHo 3B'A3y04i NnapTHepK;

(3) perioHu noninenTugis PI3Ky, WwWo 38'asyloTs cybeTpar,

(4) anocTepuyHi perynatopHi cantu noninentuais PI3K 1, wo moxyTb abo Hi 6eanocepedHbO B3aEMOAIATH 3
aKTUBHUM CanTOM NpW PeryrnsaTopHOMY cuUrHari;

(5) perionu noninentugis PI3K, Wo onocepenkoByoTs MySbTUMeEpPU3aLito.

Hanpwknag, ogHoto uinmo Ang po3pobkn MoaynsaTopis € ineHTudikoBaHa perynatopHa saaemogia p85 3 p110 o,
Aka Moxe OyTu 3anyyeHol y akTuBauilo Ta/abo cybkniTMHHy nokanisauito rpynu p110 y. e iHWwi cenekTusHi
MOAYNATOPU BKMIOYAI0TL Ti, WO po3nisHaloTb cneludidHi perynatopHi abo kogytodi PI3K |, HykneoTuaHi NocnigoBHOCTI.
MogynsaTopn aktueHocTi PI3K | MOXyTb GyTU TepaneBTUYHO KOPUCHUMU Y TiKyBaHHi LIMPOKOro psdy xBopob Ta
chisionorivHNX CTaHiB, y SIKUX € 3ary4eHoto abepaHTHa akTUBHICTb PI3Ky.

BinnosigHo, BuHaxig 3abesnedye cnocobn BU3HAYEHHS NOTYXHOCTI TecT-cnonyku Ak iHribitopy noninentuay PI3Ky,
BKasaHWi cnoci6 Bkroyae etanu: (a) BUMIp akTuBHocTi nominentuay PI3Ky y npucyTHocTi Tect-cnonyku; (b)
NOpiBHAHHA akTuBHOCTI moninentuay PI3K |, y npucyTHOCTI TecT-cnonykn 3 akTtusHicTio nosinentugy PI3Ky vy
NPUCYTHOCTI eKBIBANEHTHOI KINbKOCTI eTanoHHOT crnonyku (Hanpuknad, cnonyku iHribitopy PI3K,, srigHo 3 BUHaxopowm,
AKy TYT OMMCaHO), NPU LbOMY HUXKYa akTUBHICTb noninentudy PI3Ky y NpUCyTHOCTI T€CT-CNomyku, HiX Y MPUCYTHOCTI
€TanoHHOI, BKa3sye, WO TeCT-Cronyka € MOTYXHIWKM iHriGIiTOpOM, HiXK eTanoHHa cronyka, a Bulla aKTUBHICTb
noninentuay PI3Ky y NpUCYTHOCTI TECT-CMOMyKM, HiX Y MPUCYTHOCTI €TanoHHOI BKAasye, WO TEeCT-Cromnyka € MeHLU
NOTY>KHUM iHFGITOPOM, HiXk eTanoHHa cnonyka.

BuHaxig kpim Toro sabesnevye cnocobu BU3HaAYEHHs MOTY)KHOCTI TeCT-Cnonyku sk iHriGiTopy noninentuay PI3K y,
Lo BKNOYae etanu: (a) BUSHAYEHHA pesynbTaTy KOHTPOISbHOI cnonyku (Hanpuknag, cnonyku iHriitopy PI3Ky 3arigHo
3 BUHaxodoM, SIKy TYyT ONUCaHo), Wo iHribye akTuBHiCTb noninentuay PI3K ), AK KOHTPOMbHUIA NPOLIEHT iHriGYBaHHS,
TaKUM YMHOM BU3HAYaKYM KOHTPOSbHY KiMbKiCTb iHMGITOPY AN KOHTponbHOI crnonyku; (b) BU3HAYEHHs KinbKOCTi
TECT-CMONYKM, WO iHriBye akTuBHiCTb noninentuay PI3Ky, SK KOHTPOMbHWA MPOUEHT iHribyBaHHA, TakMM YMHOM
BU3Ha4alouN KOHTPOSMbHY KinbKiCTb iHriGITOpY ANs TEeCT-Cnonyku; (C) NOPIBHSAHHA KOHTPOSBHOI KiNbKOCTI iHriGiTopy
ONsi TECT-CMNOSNyK 3 KOHTPOSBHOMK KiNbKICTHO iHMGITOpY ANA KOHTPOMBHOI CMOMyKW, A€ HUXKYa KOHTPOSbHa KinbKicTb
iHriGiTOPY AN TecT-Cnomnykn, HiXK ANA KOHTPOSbHOI CMOMyKW BKasye, WO TECT-CMonyka € MOTYXKHIWWM iHriGiTopom,
Hi’)K KOHTpOSibHa Crosyka, a BUlia KOHTPOSIbHA KiNbKiCTb iHFiGITOpY ANsS TeCT-Chomyku, HiXK ANs KOHTPOSbHOI ClonyKu
BKa3ye, LU0 TeCT-Crosiyka € MeHLU MOTYXKHUM iHrGITOpoM, HiXK KOHTpOsfbHa crnonyka. 3rigHO 3 OgHWM acneKkTom, cnocid
BUKOPUCTOBYE KOHTPOILHY KiMbKICTb iHMGITOpY, Aika € KinbKIiCTIo cnonyku, wWwo iHribye akTuBHicTb noninentuay PI3Ky, Ha
50%, 60%, 70%, abo 80%. 3rigHO 3 ApyrMM acnekToM Croci6é 3acTOCOBYE KOHTPOSbHY KiMbKiCTb iHriGiTOpy, Wo €
KiNbKICTIO CMOMYKK, WO iHriGye akTuBHi noninentuay PI3Ky Ha 90%, 95%, abo 99%. Lli cnocobu BKMI0Ha0TL BUSHAYEHHS
KOHTPONbHOT  KinbKocTi cnomnyku iHriGiTopy y OioximiiHOMY gocrnimkeHHi in vitro, y pgocnimkeHHi in vitro Ha
OCHOBI KNiTWUH, abo Yy OOCNIgKEHHI in vivo.

Bunaxia aani sabesnevye cnocobu ineHTudikalii HeraTMBHOT perynaTopHoi akTueHocTi PBKy, Wo Bkniovae etanu:
(i) Bumip akTmsHoCTi noninentuay PI3K, y npucyTHocTi Ta y BIiACYTHICTH TecT-cnonyku Ta (i) igeHTudikadio ak
HEraTMBHOIO PEryfiATopy TECT-CMONYKM, WO 3MeHLYe akTuBHICTb PI3K, Ta KoHKypye 3i Crosykow 3rigHO 3 BUHaxohom
CTOCOBHO 3B'A3yBaHHA 3 PI3K y. Binbw Toro, BuHaxia sabesnedye cnocobu igeHTUdikauii cnonyk, wo iHribyoTs
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aktusHicTb PI3Ky, wo Bkniovae etanu: (i) Bsaemopito noninentuay PI3Ky 3i cnonykolo 3rigHO 3 BUHAxXoAoM Y
NPUCYTHOCTI Ta Yy BIACYTHICTb TecT-cnonyku Ta (ii) igeHTudpikayito TecT-cnonyku AK HeraTMBHOrO perynsatopy
aktuBHocTi PI3Ky, npy uboMy crioryka KOHKYPYE 3i CMOMYKOK 3rifHO 3 BMHaXOOOM CTOCOBHO 3B'A3yBaHHA 3 PI3K .
Bunaxia Tomy 3abeanedye cnocib CKpUHIHIY CTOCOBHO MOXIMBUX HEraTUBHWUX perynatopis aktusHocTi PI3Ky Ta/abo
ONs NIOTBEPIPKEHHA PeXum Ail Takmx MOXIMBMX HeraTUBHMX perynaTtopiB. Taki cnocobu MoxHa 3acTocoByBaTu
CTOCOBHO iHWMX i3ocpopm PI3K napanenbHo 3 BCTAHOBMEHHSIM MOPIBHIOBAHOI aKTMBHOCTI TeCT-CMOMyKM CTOCOBHO
isochopmu Ta/abo CTOCOBHO CMOMYKW 3rigHO 3 BUHAXOAOM.

3rigHo 3 unmm cnocobamu, noninentug PI3K, moxe 6ytn doparmentom p110y, WO BUABMAE KiHA3HY aKTUBHICTD,
TO6TO, (hparMeHTOM, WO BKMOYAE KaTanitTudHwWii cant p110y. AnbTepHaTtusHo, noninentua PI3K, moxe 6ytu
cdparmeHTom 3 p110y-38'a3yBanbHoro fomeHy p85 Ta 3abeaneqyBaTu cnocib ineHTudikaLlii anoctepuyHnX MoaynaTopis
PI3K,. Cnocobn MoxHa 3acTocoByBaTW y KNiTMHAaX, Wo ekcnpecyoTe PI3K, abo ii cybenemeHTH, eHnoreHHo abo
€K30reHHo. BignosigHo, noninentng, 3acTOCOBYBaHUM y Taki cnocobun, Moxe OyTu BiNlbHUM Yy pO34KHi, NPUB'A3aHUM 40
TBEpAol nigknagku, MogudikoBaHUM ONs BUABIEHHS Ha MOBEPXHi KMiTWH, YM NOKamnizaoBaHUM iHTpaLuerntonspHo.
Moaynsuia aktuBHocTi abo yTBOpeHHS 3B'A3yBaribHUX KoMMnekciB mMix noninentugom PI3K i Ta TectoBaHum 3acobom
MOXHa BUMIpATX gani.

Moninentugn PI3K nioguHn € TuMK, Wo nignsararnTs BUCOKONPOAYKTUBHOMY CKPUHIHTY Yy GioXiMiYHOMY AoChigsKeHHi
abo pocnigkeHHi Ha ocHoBi KniTMH (HTS) arigHo 3i cnocobamu, BIOOMUMW Ta NPaKTUKOBAHUMW Y PIBHI TEXHIKW,
BKIIOYAlOYM CUCTEMW MenaHoOpHOro aHanisy Ana AoCnigXKeHHs B3aeMOofii pelenTop-firaHg, cUCTeMu aHanisy Ha
OCHOBI ApbkOKiB Ta cuctemun ekcnpecii knitTuH ccaByis. Ona ornagy, [ameuca. Jayawickreme ta Kost, Curr Opin
Biotechnol, 8:629-34.(19,97)].

ABTOMaTU30BaHi Ta MiHiaTiopu3oBaHi gocnigkeHHa HTS BkrodeHi Takox, ik onucaHo, [Hanpuknag, y Houston Ta
Banks, Curr Opin Biotechnol, 5:734-40 (1997)].

Taki gocnigpkeHHa HTS BMKOpMCTOBYIOTb ANA CKPUHIHMY BibnioTek cnonyk Ans igeHTudikayii KOHKPETHUX CNONyK,
Lo BMABNAOTL NOTPIOHI BNactueocTi. Byab-sika Gibnioteka. cnonyk Moxe 6yTu BUKOPUCTOBYBAHOK, BKITHOYaKUM XiMiYHI
GibnioTekn, GibnioTekn NpMpoOHMX MPOAYKTIB Ta koMOiHauiiHi GibnioTekn, WO BrOYaTe BUNagKkoBi abo BUSBMEHI
onironenTnan, oniroHykneotTuaun, abo iHWi opraHidHi cnonyku. XimivHi GibnioTekn MOXyTb MICTUTWM BigOMi CROMYyKW,
naTeHTOBaHi CTPYKTYPHI aHamory Bigomux cnomnyk, abo cnomyk, Wo igeHTUdIKoBaHI MpU CKPUHIHTY MPUPOAHUX
NPOQYKTIB.

BibnioTekn npupogHUX nNpoAyKTiB € KonekuisMy maTtepianis, BUAINEHUX 3 NPUPOAHUX [PKEpen, 3BUYanHO,
MIiKPOOPraHiamiB, TBapWH, POCANH abo MOPCbKMX opraHiamiB. [pupogHi NpoAyKTWM BUAINSAKTL 3 X mKepena
hepMeHTaLielo MiKpoopraHiaMiB, a NoTiM BUAINEHHAM Ta eKcTpakLieto dpepMeHTaLiiHOro Hactol abo 6eanocepenHLO0
eKcTpakuieto 3 MikpoopraHiamie abo TkaHWH (pocnnHu abo TBapwuH) cammx no cobi. BibnioTekn NpMpoAHMX NpoRYyKTiB
BKIOYalOTL NONiKeTMaM, HepubocomarnbHi nenTuam Ta X BapiaHTu (BKMoYaruu BiACYTHI y npupogi BapiaHTu). Ons
ornagy [gusuca. Cane et al., Science, 282:63-68 (1998)].

Komb6iHauinHi 6ibnioTekn cknagatoTbCs 3 BEMUKOrO YMcra CnopigHEHUX CMOnyK, SIK-TO NEenTUAMW, OnifrOHYKNeoTUau,
abo iHLWIi opraHivHi cnonyku sk cymill. Taki cnonykn € BifHOCHO MPOCTUMW ON1s1 CTBOPEHHST Ta OTPUMaHHS TpaguuinHumm
aBTOMaTU30BaHWMK NpoTokonamn cuHtesy, PCR, krnoHyBaHHsi, abo nateHToBaHuMK crnocobamu cunHtesy. Ocobnmeuii
iHTepec NpencTaBnsaoTb NENTUAHI Ta ONIrOHYKNEOTUAHI KOMBiHaLiHI 6ibnioTekn.

e iHwi GibnioTekn 3a iHTEepecoM BKMOYaOTb NenTuauW, OiNKWM, NenTMOOMIMETUK, MyMnbTUnapanernbHi CUHTETUYHI
konekuii, pekombiHaTopHi, Ta noninenTugHi Gibniotekn. Ona ornagy komGiHaUiMHOT XiMii Ta CTBOPEHUX TakUM YMHOM
GibnioTek, [anBuca Myers, Curr Opin Biotechnol, 8:701-07(1997)].

Ockinbkn cnonykn ineHTudikoBaHi SK akTUBHI K HeraTuBHI perynatopu dyHkuin PI3K y, a nporpamy ontumisauii
MOHa 3aCTOCOBYBaTK Yy Crpobi NiABULLEHHS NOTYXXHOCTI Ta abo CeneKkTUBHOCTI akTUBHOCTI. Llei aHani3 cniBBigHOWEHb
CTPYKTYpa-akTuMBHICTb (SAR) TMNOBO BKMtOYaE iTepaTuBHI cepii cenekTMBHMX Moauddikauil CTPyKTypu cnonyk Ta ix
kopensauito 3 GioximiuHolo abo GionoriYHo akTUBHICTIO. POOUHM CropigHEHMX CNOMyK MOXYTb ByTU po3pobrneHummn Tak,
Wo6 yci BOHW BUABNANU NOTPIOHY aKTUBHICTb, 3 A4EAKMMMW YneHamMu poauHKU, a came TUMMW, Lo BUSIBNSIOTb NpuaaTHi
hapMaKonorivHi Npogini, NOTEHLIRHO KBanicikoBaHMMMK AK TepaneBTUYHI KaHauaaTy.

TepaneBTUYHI BUKOPUCTAHHS iHriBiTopis akTueHoCTI PI3K,

BuHaxin sabesnedye cnoci6 cenektnsHoro abo cneuudivHoro iHribyBaHHa akTueHOCTi PI3K), TepanesTuqHo abo
npocpinakTu4Ho. Cnoci Brlovae 3acTocyBaHHs cenekTuBHoro abo cneuudpivHoro iHribitopy aktusHocTi PI3K y
epeKkTUBHIN Ansa Uboro KinbkocTi. Llei cnoci® moxHa 3acTtocoByBaTW Npu NikyBaHHi Niogent abo TBapuH, Aki € abo
MOXyTb OyTn cyb'ektamm 3 Oyab-siKMM CTaHoM, cumnToMu abo naTtororii siKoro ornocepenkoBaHi ekcrnpecielo abo
akTuBHicTio PI3Ky.

"IlikyBaHHA", Ik Ue TYT BMKOPWCTaHO, CTOCYETbCSl MOMNEepemMKeHHs MOsiBU po3nady Y TBapWHW, WO Moxe 6yTu
CXUnbHO A0 poanagy, ane y sikol Moro we He AiarHoCToBaHo, Lo Mae 1oro; iHribyBaHHA poanagy, To6To, 3aTpuMKu
Moro po3BUTKY; 3aCNOKOEHHST poanady, To6To, BUKIMKaHHS oro perpecii; abo nonerweHHs poanagy, To6To, 3MeHLLEHHS
B&XXKOCTi CUMNTOMIB, acouiioBaHuX 3 posnagoM. "Poanag” CTOCyeTbCsi BU3HAYEHHA MEOWYHUX po3nagis, XBopob,
CTaHiB, CMHOPOMIB TOLLO, 63 OBMeEXeHHS.

Cnocobun 3rigHO 3 BMHaxo4oOM OXOMMoKTb Pi3HI PeXMMKW MiKyBaHHA TBApWHW, NEPeBaXKHO CCaBLs, NepeBaHille
npumara, a We nepeBaxHiwe noanHu. Cepen TBapUH-CCaBLUIB, AKMX MOXHA NiKyBaTu €, Hanpuknag, AoMallHi TBapUHA
(ynobneHui), Brrtodaloun cobak Ta KOTIB; CinbCbkorocnofapceki TBapMHU, BKIOYAYM BENWKY poraTty Xyooby, KOoHew,
oBellb, CBMHEN Ta Ki3; nabopaTopHi TBapuHW, BKIOYAOYM LYypPIiB, MULLEN, KporiB, MOPCbKMX CBUHOK Ta NMPUMaTiB, OKpIM
TOAWHKW, Ta TBAPWMHU 3 300MapKiB. TBapUHMU-HeCCaBLi BKIOYaIOTh, Hanpuknag, nTuub, pub, pentunin Ta amdibin.

3ripHO 3 ogHWMM acnekTom, cnoci® 3rigHO 3 BUHAxo4OM MOXHa 3acTOCOBYBaTW ANA TepaneBTUYHoro abo
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npodinakTU4HOro nNikyBaHHA cy©'ekTiB, siki MaloTb 3ananbHWA poanag abo MoXyTb OyTu cyb'ekTamu, CXWIbHUMWU A0
Hboro. OAMH acnekT NpedcTaBlIeHOro BUHaXo4y NoxoauTb Big sanyderHs PI3Ky y onocepenkoBaHi acnektu npouecy
3ananeHHsa. bes npue'askn oo Oyab-sikoi Teopil MOXKHa BBaXaTW, LIO OCKINbKM 3ananeHHs BKK4Yae NpouecH, sik
3BUYANHO OMOCepenKoBaHi aKTMBALiE Ta XEeMOTaKTUYHOKW TpaHCMirpauielo nerkouuTiB (Hanpukniag, HenTpodinie,
nimcpoymTie, ToOwWO.) i ockinbkm PI3K; Moxe onocepegkoByBaTW Taki siBMWA, aHTaroHictu PI3K ; MoxyTb 6yTw
BMKOPWUCTOBYBAHUMU OS5 NPUTHIMEHHSA NOpYLUEHb, acoUiioBaHUX 3 3ananeHHaMm.

"BananbHuin posnag”, K Lue TYT BMKOPUCTaHO, MOXe cTocyBaTuca Gydb-y4oro 3 xsopobu, posnagy, abo cuHgpomy,
npu AKX HaanuliKoBa abo HeperynboBaHa 3anasiibHa peakuis NpyM3BOAUTb OO HaAMLIKOBMX 3anarnbHUX CUMNTOMIB,
NOLLUKOOXKEHHS TKaHWHW XassiiHa abo BTpaTtu yHKUii TKaHUHW. "3ananbHui po3nag” TakoX CTOCYETbCS NaTONOrYHoro
CTaHy, ONocepenkoBaHoOro NpUNIMBOM NenkounTiB Ta/abo XeMOTaKCMCoM HernTpodinie.

"3ananeHHs", SK Ue TYT BUKOPUCTAHO, CTOCYETLCA NOKanizoBaHO! 3axXUCHOT peakuil, BUKNNKaHO! NopaHeHHsIM abo
MOWKOMXKEHHA TKaHWH, $Kka [JonoMarae pos3knafaHHo, po3pidkeHH, abo  BigoKpeMrieHHo  (cekBecTep)
MOLLUKOOKYBaNbHOIO areHTy Ta NopaHeHo! TKaHWH. 3ananeHHs € NOMITHO acoLiioBaHe 3 NPUNNBOM felikoynTiB Ta/abo
XeMOTaKCcMcoM HelTpodinie. 3ananeHHa Moxe OyTU pe3ynbTaToM iHgeKLii NaToreHHUMK opraHiamamn Ta Bipycamu Ta
BiO HeiHMeKUiInHNX YMHHUKIB, SK-TO TpaBMa abo penepdysia nicns iHpapkTy Miokapaa abo npunagky, iMyHHO! peakuil
Ha YyXXMHHUIA aHTUreH, Ta aBTOIMYHHOI peakuii. BignosigoHo, 3ananbHi posnagw, Wo nignsraTe BUHAX0Ay, OXONSTh
po3nagn, acouinoBaHi 3 peakuiasMn cneundivHol 3aXMCHOT CUCTEMU, a TaKOX 3 peaKkuisMyM HecneuundivyHoi 3aXUCHOI
cuctemu.

AK Ue TYyT BMKOPMCTaHO, TEpPMiH "cneuundivHa 3axucHa cuctema" CTOCYETbCS KOMMOHEHTY iIMyHHOI cucTemm, Lo
pearye Ha NpUCYTHICTb cneundidyHmMx aHTureHis. MNMpuknagamu 3ananeHb, YTBOPEHMX Big peakuii cneyndivyHoi 3axncHol
CUCTEMW BKMIOYAOTL KNacu4yHy BiONOBiAb HA YYXXWMHHI @HTMIEHW, aBTOIMYHHI XBOpOOW Ta peakuilo rinepyyTrmMBoCTi
YMNOBIflbHEHOTO  TUMY, OMNOCepenKoBaHy T-KNiTMHaMW. XPOHiYHI 3ananbHi  xBopobW, BIOTOPrHEHHs TBEpPAO|
TPAHCMMaHTOBaHO! TKAaHWHW Ta OpraHiB, Hanpuknag, TPaHCNMaHTaTiB HWPOK Ta KICTKOBOro MO3KYy, Ta XBopoba
TpaHcnnaHTaT npoTu xassiiHa (GVHD), € HacTynHUMK NpuknagaMy 3ananbHUX peakui cneyngivHol 3axXmMcHOT CUCTeMU.

TepMmiH "HecneuwncpiyHa 3axmcHa cuctema', fK Le TYT BUKOPUCTAHO, CTOCYETbCA 3ananbHMX pos3nagis, LWo
onocepefdkoBaHi nelkouWTamMy, WO € He3AaTHMMU MaTu IMYHOMOriYHy nam'aTb (Hanpuknag, rpaHynounMTu Ta
mMakpodbaru). Mpuknagn 3ananeHb, WO € pe3ynbTaToM, LOHaAMMEHLLE 4acTKOBO, peakuil HecneumdiyHOl 3axucHoT
CUCTEMMU, BKITIOYAIOTh 3ananeHHs!, acoLinoBaHi 3i ctaHamu, AK-To (roCTpuii) pecnipaTopHU ANCTPEC-CMHAPOM AOPOCINX
(ARDS) abo cuMHOPOMM MHOXWHHOFO MOpaHEHHA OpraHiB; penepdysinHi NOWKOMKEHHS; FOCTPUIA FMOMEPYNOHedpUT;
peaKkTUBHUA apTpuT; OepMarto3 3 KOMMOHEeHTaMW TOCTPOro 3anarieHHsl; FOCTPU THIMHWIA MeHIHMT abo iHWuMK
3ananbHUMK po3nafamMn LeHTpanbHOI HepBOBOI cUCTEMU, AK-TO NpMNapoK, TepPMiYHi NopaHeHHs; 3ananbHa xBopoba
KWLLIEYHWKY, acoLiioBaHi 3 nepecankolo rpaHynoLuTiB CUHOPOMMU; Ta iHAYKOBaHa LIMTOKIHAMM TOKCUYHICTb.

"ABTOIMyHHa XBopo6a", fK Le TYT BMKOPMCTaHO, CTOCYETbCS Oyab-AKOI rpynu posnagiB, y SKUX NOPaHEeHHs
TKAHWHW acolioBaHe 3 rymMoparibHol abo OnocepenKoBaHoK KMITMHAMKM peakuiasMWM Ha BRnacHi cknagosi Tina.
"AneprivHa xBopoba”, K Le TYT BUKOPUCTAHO, CTOCYETbCA OYAb-AKMX CUMMTOMIB, NOLUKOMKEHHA TKAHWMH abo BTpaTh
YHKLiT TKaHWH BHAacnigok aneprii. "ApTpo3Ha xBopoba”, Ak Le TYT BUKOPUCTaHO, CTOCYeTbCA Oyab-skoi xBopobu, Wwo
BU3HAYeHa 3ananbHUMU YpaXKeHHAMMW cyrnobiB, siki MOXYTb BiQHOCUTUCS OO pi3HMX eTionorik. "Oepmatut" sk ue TyT
BUKOPUCTAHO, CTOCYETbCA Oyab-AKOT 3 BENMUKOT POAMHU XBOPOG LUKIpW, O BU3HAYEHI 3ananeHHsiM LWKipW, ki MOXyTb
BigHOCMTUCA OO PisHWX eTionorin. "BigTOprHeHHs TpaHcnnaHTaTy", K e TyT BUKOPUCTaHO, CTOCyeTbes Oyab-sikol
iIMYHHO!T peakuii, cnpsiMOBaHOi NPOTU TPaHCNMaHTOBAaHOI TKAaHUHW, SIK-TO OpraHiB abo KMiTWH (Hanpuknag, KiCTKOBOro
MO3KY), BU3Ha4YeHOI BTpaTol DyHKUil TpaHCNNaHTOBaHOI Ta OTouylo4ol TKaHUH, Gonto, HabpsikaHHs, fenkouMTo3y Ta
TpomboLuToneEHil.

TepaneBTU4HI cnocobu 3rigHO 3 NpencTaBnNeHUM BUHAXOAOM BKMOYaTe cnocobu nikyBaHHA poanagis,
acouinoBaHNX 3 akTUBaLieto 3ananbHUX KNiTUH. "AKTMBaLiS 3ananbHUX KiTUH" CTOCYETbCS IHOYKOBAHO! CTUMYMIOKYMM
BNMBOM (BKMtovatoun, ane 6e3 obMeXeHHs, LUUTOKIHW, aHTUreHn abo aBTo-aHTUTINa) nponidepaTUBHOI KMiTMHHOI
peakuii, NpoayKyBaHHs PO34YMHHMX NOcepenHunkiB (BKtoYatodmn, ane 6e3 oOMeXeHHs1 LUTOKIHW, OKCUIeHOBI pagukanu,
pepMeHTH, npocTtaHoian, abo BasoakTUBHI aMiHW), abo ekcnpecii NoBepxHel KMiTUH HoBUX abo 36inblieHoro vvcna
nocepenHukis (BkroYao4n, ane 6e3 OOMEXKEHHs, TOMOBHI MCTOCYMICT aHTUreHn abo Monekynu agresii KniTuH) y
3ananbHUX KriTMHax (BKoYatodn, ane 6e3 oOMeXeHHs MoHouuTW, Makpodaru, T-nimcountn, B-nimdpountn
rpaHynoynTn (To6TO, NoniMopdOHyKNeapHi fenkounTK, SK-To HenTpodinu, 6asodinm Ta eo3nHodinm), Ty4Hi KNiTUHNY,
OSHOPWUTHI KNITUHW, KNiTMHKM JlaHrepxaHca Ta eHgoTenianbHi KMiTUHKW). PaxiByi y piBHI TEXHIKM NOBMHHI pO3yMITH,
Lo aKkTuBauia ogHoro abo kombGiHauii uMX heHOTUNIB y LMX KMiITUHAaX MOXe CnpusTW nodatky, 3bepexeHHlo, abo
3aroCTpPeHHIo 3ananbHoro posnaagy.

Cnomnykn 3rigHO 3 BMHaxXOAOM BWSIBIEHi SIK 34aTHi A0 iHrOyBaHHS BUBINIbHEHHS Cynepokcuay HenTpodpinamu.
Cynepokcua BUMBINbHAETLCA HeWTpodinamun y BignoBigb Ha Oyab-aKMA 3 PiBHOMAHITHOCTI CTUMYMOUNX YMHHUKIB
BKIOMAKUN CUTHaNM iHgeKUil, AK MexaHi3M 3HULLEeHHS KMNiTUH. Hanpuknag, BMBINbHEHHS cynepokcuay Bigome sk
iHOykoBaHe hakTopoM anbga Hekposy nyxruH (TNFA), skuii BUBINbHSAETECA Makpodaramun, TYYHUMU KRiTUHaMu Ta
niMcoLMTamMn NpU KOHTaKTI 3 KOMMNOHEHTaMW CTiHKM GakTepianbHOI KMiTWHKW, SK-To ninononicaxapug (LPS). TNFA e
Hag3BUYaMHO MOTY)KHWM Ta pPI3HOPIOHMM aKTUBaTOPOM MNpoLeciB 3anarneHHs, Oygoydu 3anydyeHuM Yy akTuBaLito
HenTpodiniB Ta PI3HUX IHWKMX TUMIB KNITWH, iHOYKUilo aaresii nenkouuT/eHgoTenianbHUX KIiTUH, Nipekcilo, nocuneHe
npoaykysaHHa MHC knacy | Ta ctumynsuito aHrioreHesy. AnbTEpHATUMBHO, BUBINbHEHHA cynepokcuay Moxe 6yTu
CcTUMynboBaHUM copmin-Met-Leu-Phe (fMLP) abo iHwuMK nentugamu, wo 6nokytoTs N-3akiH4eHHS chopMinoBaHum
MeTiOHIHOM. Taki menTMau HopMarnbHO He 3HaWAeHO Y eBkapioTax, ane BOHW dyHOaMeHTanbHO XapaKTepusyloTb
OakTepii, Ta € cUrHanom npucyTHocTi GakTepin Ansa iMyHHO! cuctemu. JenkounTn, ekcnpecytotodi peuentop fMLP,
Hanpuknag, HenTpodinu Ta mMakpodari, CTUMYIOTbL MIrpyBaHHSA yBepX rpagieHTiB uux nentugis (To6To, XeMoTakcmc)
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Ha3ycTpid nokanisauii iHdekuii. AK TyT NpoAeMOHCTPOBAHO, CMOSMyKW 3rigHO 3 BUHaxXodOM iHribyloTb CTUMyNbOBaHe
BUBINbHEHHST cynepokcuay HelTpodinamu y peakuii Ha TNFA abo fMLP. IHWwi gyHKuii HerlTpodpinie, BKoYao4m
CTUMYIbOBAHUA €K30UMTO3 Ta CNpsAMOBaAHY XeMOTaKTWYHY Mirpauito, TakoX MokasaHi Ak Taki, Lo iHribytoTbes
iHriGiTopamu PI3Ku srigHo 3 BUHaxogom. BignosigHo, CMOMyKM 3rigHO 3 BMHAXOLOM, MOXHa OdikyBaTu, oyaytb
KOPUCHUMW MpWU NiKyBaHHI poanagiB, SK-TO 3ananbHUX poanagiB, ski onocepenkoBaHi OyOb-aKOW 3 LMX OYHKLiA
HelTpodinis abo ycima Humu.

MpenctaBneHuin BUHaxXig pobuTb MOXIMBUMU cnocobu NiKyBaHHA TakMX XBOpPOD, ik apTPWUTHI XBOpobu, AK-TO
pPeBMaTOigHWIA apTpUT, MOHOCYTMOBOBUIA apTpWUT, OCTEOapTpUT, NOAArpUYHUA apTpuT, cnoHAWnIT; xBopoba Bekxeta;
Cencuc, CenTUYHWI LUOK, €HOOTOKCUYHWMW LUOK, rpam-HeraTUBHUW Cencuc, rpam-nosMTUBHWUIA Cencuc Ta CUMHOPOM
TOKCU4HOTIO LLIOKY; CUHAPOM MHOXWHHOTO NOPaHEHHS OpraHiB, BTOPUHHUI CTOCOBHO cenTuuemii, TpaBmu, abo remoparii;
oTanbMOMOrNYHI  po3nagn AK-TO anepridHUA  KOH''OHKTUBIT, BECHSHMIM KOH'IOHKTUBIT, YBEIT Ta acouiioBaHa 3i
LWMTOBUAHOK 3ar030t0 oTanbMonarisi; eo3nHoginbHa rpaHyrioMa; posnagn nereHis abo pecnipaTtopHi posnagn sK-T0
acTMma, XPOHiYHWIA BpoHXIT, anepridHuid puHiT, ARCS, XxpoHidHa xBopoba 3ananeHHs nereHis (Hanpuknag, XpoHiyvHa
0OCTpyKTMBHaA XBopoOa NereHiB), CuUnikos, capkoigos nereHis, NIeBpUT, anbBeONiT, BacKyniT, eMmdizema, NHEBMOHIS,
OpoHXoeKTasis Ta NereHeBa KMCHEBA TOKCUYHICTb; penepdysiliHe NOLWKOMKEHHA MioKkapay, MO3Ky, abo KiHUiBOK; ¢ibpos
AK-TO UUCTUHHUI piBpo3; YTBOPEHHS KEMNOIOHUX TKaHWH abo YyTBOPEHHS LUPaMiB; aTepoOCKNepos; aBTOIMYHHI XBopobH,
AK-TO CUCTEMHWIA YepBOHWUI BoBYak (SLE), aBTOIMyHHWMIA TWMpPOIOWT, MHOXWHHWIA CcKNepos, aeski cdopmu AiabeTty,
cvHapoMm PeliHoga; Ta posnagu BiATOPrHEHHs TpaHcnnaHnTaTy, sak-To GVHD Ta BiATOprHeHHs anoTpaHchnnaHTarty;
XPOHIYHUI rrioMepynoHedpuT; 3ananbHi XBOpobu KMLLEYHUKY SIK-TO XpOHiYHa 3ananbHa xBopoba kuwedHuky (CIBD),
xBopoba KpoHa, BMpa3KoBWIA KOMIT Ta HEKPOTUYHWIA €HTEPOKONIT; 3anarnbHi AepMaTo3un, SK-TO KOHTaKTHUWA AepmaTuT,
aTonivHWIA depmMaTuT, ncopias, abo KPOMMBHMUA; NMXOMaHKa Ta Mianril BHacnigok iHdekuil; 3ananbHUX posnagis
LEHTparbHOI Y1 nepudepinHoi HEpPBOBOI CUCTEMM, 3ananbHWUX Po3nagiB, SAK-TO MEHIHMT, eHuedaniT Ta nopaHeHHs
Mo3Ky abo cnuHHoro xpebTa BHAcNiQoK ApPYropsAHoi TpaBMmu; cuHopoMy CbopreHceHa; XBopoO, B SKMX 3any4deHo
nerikounTapHuii  gianedes; ankoronbHW  renatut, OGakTepianbHOI MNHEBMOHI; onocepenkoBaHO!  KOMMMIEKCOM
aHTUIeH-aHTUTINO XBOPOOW; riNOBOMEMIYHUIA LIOK; LyKpoBUI giabeT Tuny |; rocTpa Ta ynoBirnbHeHa rinep4yTnuMBICTb;
XBOPOONMBI CTaHW BHACNIOOK NEWKOUUTapHOI ANCKpasii Ta MeTacTasy; TEpMIMHUX NOpPaHeHb; acolinoBaHi 3 NEPEeHOCOM
rpaHyrounTiB CMHOPOMM; Ta iHOYKOBaHa LMTOKIHAMMW TOKCUYHICTb.

Cnocié moxe OyTM KopuCHMM npu fnikyBaHHI cyO'ekTiB, Aki € abo MoxyTb OyTn cyb'ektamu penepdysinHoro
NOLUKOOXKEHHS, TOOTO, NOLUKOAXKEHHS OAEpXaHoro y cutyadii, y sKii TkaHnHa abo opraH npoxoasaTh nepioq iwemii, a
noTiMm penepdgysii. TepMiH "ilemia" cTocyeTbCsi nokanizoBaHOl aHeMii TKaHWHW BHAacnigok o6CTpyKuil npuToKy
apTepiansHoi Kposi. TUMYacoBa ilWweMisi, a NoTiM penepdysia xapakTepuUcTUYHO NPU3BOASATL A0 aKTUBALii HENTpogIniB
Ta TpaHcMirpauii Yepes eHOoTenin KPoB'AHUX CYOUHW Y NOLIKOMXKEHIN AinsHLi. HakonnyeHHa akTMBOBaHUX HERTpodinis
B CBOIO Yepry Npu3BOAWUTb OO CTBOPEHHS peakTUBHUX MeTaboniTiB KMCHIO, AKi NOLIKOMXKYIOTb KOMMNOHEHTU 3any4veHol
TKaHWHKU abo opraHy. Lle sBuile "penepdysiiHOro NOWKOOXKEHHS " 3BUYANHO acoliioBaHe 3i cTaHamu, SK-TO CYAUHHUIA
npuctyn (Bknodaroun rnobanbHy Ta ¢oKanbHY iWeMit), reMoparidyHuin oK, MiokapaianbHy iwemito abo iHgapkT,
TpaHcnnaHTauilo opraHy Ta uepebpanbHuii Basocnasm. [na intocTpauii, penepdysiiHe nolKomgKeHHs BinbyBaeTbcst
MPOTArOM LUYHTYBAHHA cepusi abo NpoTAroM 3yNUHKU cepus, konu cepue, Oyayun nosbaBrneHe OTPUMaHHSA KpOBi,
BiguyBae penepdysito. OuikyloTb, WO iHribyBaHHA akTuBHOCTi PI3K | npu3BoaMTMME [0 3MEHLUEeHHS CTyneHio
penepgysinHOro NOLKOAKEHHS Y TaKUX CUTYyaLisiX.

3 ornsagy Ha HepBOBY cucTeMy rrobarnbHa iwemis BinbyBaeTbCsi, KOMM MOTIK KPOBi BCEpedMHY MO3KY TUM4YacoBO
npunuHsieTbes. MnobanbHa iwemis Moxe BUHMKATK Bid 3ynuHkKn cepusi. PokarbHa ilwemia BigOyBaeTbCs, KON YacTuHa
MO3Ky nos3baBrieHa HopmarnbHoOi nogadi KpoBi. PokanbHa iWemis Moxe BWHWKATW Big TpomBoembonivHoro
3aKyrnoptoBaHHsl LepebpanbHUX CyauH, TpaBMaTUYHOrO MOPaHEHHs1 ronoBuM, Habpsiky, abo nyxnMHuM Mo3ky. HaiTb
TMM4yacoBa rrobaneHa Ta dokarnbHa ilemis MoXe BUKIMKATU LLUMPOKOPO3MNOBCIOMKEHI HEMPOHHI NMOLUKOMKEHHS. Xo4a
MOLLUKOOXKEHHS HEPBOBOI TKaHUHW BinOyBaeTbcA NpoTAroM roauH abo HaeiTb A0 nicns nodatky iwemii, geski
NepMaHEHTHi NOLUKOMKEHHS HEPBOBO! TKAHWHW MOXYTb PO3BMBATUCA Y MOYATKOBI XBUMHW NICRA 3aTPUMKMA NOTOKY
KpOBi 4O MO3KY.

lwemia Takox Moxke BigbyBaTnca npu iHapKTi Miokapaa cepus Ta iHLWKWX CepLeBO-CYOMHHMUX po3nagax, npu skux
KOpoHapHi apTepii 3akynopeHi B pesynbTaTi aTepockneposy, Tpombosy, abo cnasmy. BignosigHo, BWHaxig, MoxkHa
AYyMaTW, KOPUCHWUIA ONs JiKyBaHHSA MOLWKOMXEHb CepLeBUX TKaHUH, 30KpemMa MOLWKOAXEHb, YTBOPEHUX B pe3ynbTarTi
cepueBol iwemii abo BUKNUKAHMX penepdy3iiHMM NOLKOAXKEHHAM Y ccaBLiB.

3rifHo 3 ApYrMM acneKkToMm, cenekTuBHI iHribiTopn akTueHocTi PI3Ky, AK-TO cnonyku 3rigHO 3 BMHAxXodoM, MOXHa
3acTocoByBaTu y cnocobax nikyBaHHA XBOpob KIiCTOK, OCOBnMBO XBOPOO, y AKMX PYHKUIA OCTeoKnacTiB €
HeHopMarnbHoW abo HebaxaHoto. FAK nokasaHo y npuknagi 6, HUXKYe, CNoMyKN 3rigHO 3 BUHaxXo4oM iHribyoTb yHKL i
ocTeoknacTis in vitro. BignoBigHO, BMKOPUCTAHHA TaKWX CMOMNYyK Ta iHWMX CenekTUBHMX iHribiTopis PBK |, moxe 6ytu
LiHHMM NpK NiKkyBaHHI ocTeonopoay, XBopobu MemkeTa Ta cnopigHeHnx 3 pecopbuieto KiCTOK posnagie.

3rifHO 3 HaCTYMHWM acnekToMm, BUHaxid BKMOYae cnocobu BUKOPUCTAHHA crnonyku iHriGiTopy PI3K u ana
iHribyBaHHs pocTy abo nponidepalii pakoBUX KMiTUH remMaTonoeTUYHOrO NOXOMKEHHS, MEPEBAKHO PaKOBUX KMITUH
NiMOIAHOTO MOXOIKEHHS, @ MepeBaXkHille pakoBUX KMiTWH, cropigHeHWx 3 B-nimdountammn abo nonepegHukammu
B-nimcoymntiea abo noxigHMumu Big HUMX. Tunu paky, NpuaaTHi ans nikyBaHHSA, BUKOPWUCTOBYKOYM cnoci® arigHo 3
BUHaxXoOoOM, BKNoYalTh, 6e3 oOMexeHHs, NiMGpOMWU, Hanpuknag, 3MosKicCHi HOBOYTBOPEHHS niMdoigHMx Ta
peTikynoeHgoTenianeHUX TKaHWH, sK-To nimdgoma BypkitTa, nimgoma XomkkiHca, nimdpomn He-XomkKiHca, NiMpoLnTHI
NiMOMM, TOLO; MHOXMHHI  MIENOMKW, a TakoXK JenkeMmii, SK-TO niMcpoUnTHI nelrkemii, XpoHiYHi MienoigHi
(MienoireHHi) nerkemii, Towo. Y Kpaljomy BTineHHi cnonyku iHriGitopy PI3K,y MOXyTe 6YTU BMKOPUCTOBYBAHUMW O
iHribyBaHHs abo KOHTpOM pocTy abo npornigepadii KNiTUH XPOoHIYHOT MienoigHo! (MienoireHHoT) neikemil.
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3ripHO 3 OpyrMM acnekTom, BMHaxig Bkrtodae cnoci® npurHideHHa yHKuil 6asodinie t1a/abo TYYHUX KMITUH i
TakuM YMHOM HagaBaTW MOXJIIMBOCTI fikyBaHHS xBopo6 abo poanapgiB, BM3Ha4YeHWX HapnuwikoBow abo HebaxaHoi
aKTMBHICTIO 6a3odinie Ta/abo Ty4HMX KMiTUH. 3rigHo 3i cnocoboM, MOXyTb OYyTU BUKOPUCTOBYBEHUMW CMOSYKWU 3riQHO 3
BMHaxXo4OM, LO CEMeKTUBHO iHribyloTb eKkcrnpecito abo aKTMBHICTb dhocaTuanniHosnuT-3-kiHasu-gensta (PI3K,) v
Gasohinax Ta/abo Ty4HUX KniTMHax. MepeBaxHo, cnoci6 sactocosye iHriGiTop PBK), y KinbkocTi, focTaTHii ans
iHriGyBaHHS CTUMYNbOBAHOIO BUBINbHEHHA ricTamiHy 6asodinamum Ta/abo TydHUMKM  KniTuHamu. BignosigHo,
BUKOPUCTAHHA TaKUX CMOMYK Ta iHWMX CenekTWBHMX iHribiTopis PI3K |, Moxe 6yTu UiHHMM npu nikyBaHHi XBOPOO,
BU3HAYEHNX BUBINBHEHHSAM ricTamiHy, ToOTO, anepridHMX po3nagie, BKAYaKYM Taki po3nagn, SK XPOHidHa
obcTpykTMBHA XBopoba nerenie (COPD), actma, ARDS, emdisema Ta cnopigHeHi posnagu.

dapmaueBTU4Hi Komnosuuii iHribiTopis akTueHocTi PI3K,

Cnonyky 3rigHO 3 NpeAcTaBfeHMM BUHAXOAOM MOXHa BXWBATWM B YWCTOMY BUMMSAI, ane 3BMYaANHO CMOMyKy
BUKOPUCTOBYIOTE Y chopMi chapmaLleBTUYHOI koMmnosuuii abo peuenTypu. BignosigHo, npeactaBneHW BUHaXig TaKoX
3abe3nevye hapmaleBTUYHI KOMNO3WLIT, WO BKMoYaoTb XiMibYHy abo GionoriyHy cnonyky ("3aci6”), Wo € akTMBHOW K
MoaynaTop aktusHocTi PI3K, Ta GiocymicHuin dhapmaLeBTUYHWIA HOCI, af'toBaHT abo cepeposulye. Komnosuuis Moxe
BKIHOYaTKN 3aciO TiNbKW SK aKTUBHY YacTuMHy abo y kombiHauil 3 iHWuMK 3acobamu, AK-To oniro- abo noniHykneoTuam,
oniro- abo noninenTuau, nikv, abo ropMOHM Yy CyMilli 3 eKCLMNiEHTOM abo HWUMM (hapMaueBTUHHO MPUAHATHUMU
HocissMu. Hocii Ta iHWi iHrpedieHT MoXHa BBaXkaTu hapMaleBTUYHO NPUAHATHUMW TaKo MIpOK, HACKINbKM BOHU
CYMICHIi 3 iHLUMMW iHrpegieHTaMy KOMNo3uLii Ta HeLWwKianuei gns ix peyunieHTa.

Cnocobun ckrnafaHHa Ta BXMBaHHA hapMaleBTUYHUX KOMMNO3WLiA MOXHa 3HanTM y Remington's Pharmaceutical
Sciences, 18th Ed., Mack Publishing Co, Easton, PA, 1990. ®apmaueBTU4YHi KOMMNO3WLii 3rigHO 3 NpeacTaBfieHuM
BMHaxo4OM MOXHa BUFOTOBUTU, BUKOPUCTOBYOUN BYAb-AKUIA 3BUYaMHUIA cnoci®, Hanpuknag, 3MillyBaHHS, pO34MHEHHS,
rPaHynoBaHHS, CTBOPEHHS ApaXe, pO3TUPaHHSA Y MOPOLUOK, eMyrbryBaHHA, KancymnioBaHHS, BKIOYEHHSA Y MaTpuLto,
hopMyBaHHSA 3 po3nnaBy, po3nunioBanbHy cywwKy, abo npouecu niodinisauii. OgHak, onTuManeHy dapmMaleBTUYHY
KOMMNO3uUito BM3Ha4YaTUMe paxiBelpb Yy PiBHI TEXHIKM 3anexHo Big LWNAXYy 3acTOCyBaHHS Ta MOTPiGHOI Aosu. Taki
KoMno3uuil MOXyTb BMSMBaTU Ha Pi3V4HUA CTaH, CTabinbHiCTb, LWBWMAKICTE BUBINBHEHHSA in vivo Ta LWBWUAKICTb
BUBEOEHHS in Vivo 3acTocoByBaHOro 3acoby. 3anexHo Big NiKkoBaHOro CTaHy, Ui dapMaueBTUYHI KOMNOo3uuii MoxHa
dopmyBaTK Ta 3aCTOCOBYBaTM CUCTEMaTUYHO abo NokarnbHO.

dapmaleBTUYHI KOMNO3ULIT (hOPMYHOTb 3 BMICTOM NpuaaTHMX hapMaueBTUYHO NPUNHATHUX HOCIIB, BOHU MOXYTb, SIK
BapiaHT, BKNoYaTN eKCUMNIEHTU Ta AONOMiXKHI 3acobu, WO noneriyoTe nepepobKy akTUBHUX CNOMyK Y npenaparu, Lo
MOXYTb OYTU BMKOPUCTOBYBaHUMU chapMaLeBTUYHO. MopanbHIiCTb 3acTOCyBaHHA 3ararioM BU3Ha4YaTume npvpopa
Hocig. Hanpuknag, komnosuuii Ang napeHTeparnbHOro 3acTOCYBaHHS MOXYTb BKIIHOMATU BOAHI PO3YMHU aKTUBHMX
CnosnyK y BOOHO-PO34YMHHIN copmi. Hocii, npuaaTtHi ans napeHTepanbHOro 3acTtocyBaHHSA, MOXYTb OyTn BMOpaHWMK
cepen disionoriyHoro poaunHy, GydepoBaHoro isionoriyHoro posuMHy, OEeKCTPo3W, BOAWU Ta IHLWMX isionorivyHo
CYMICHUX pO34mHiB. KpaliMMn HOCISIMU AnS napeHTepanbHOro 3acTOCyBaHHS € (oisionoridHo cymicHi Bydhepun, aKk-To
po34MH XaHkKa, po3dnH PuHrepa, abo bycepoBaHmin disionoriyHMin po34uH. [1na 3acTocyBaHHs A0 TKaHUH abo KMiTUH y
KOMNo3uLil BMKOPWUCTOBYIOTE MEHETPaHTW, NPUAHATHI AN MNPOHWKHEHHs] Yepe3 neBHWIi Oap'ep. Taki nmeHeTpaHTh
3aranom BigoMmi y piBHI TexHiku. [ns npenapaTiB, Wo BKOYaloTe Oinky, KOMNosuuis Moxe BKtodaTy crabinisytodi
mMaTtepianu, k-To nonionu (Hanpuknag, caxaposy) Ta/abo cypdakTaHTu (Hanpuknag, HeioHoreHHi cypdakTaHT), ToLwo.

AnbTepHaTUBHO, KOMMO3ULii AN NapeHTepanibHOro BUKOPUCTaAHHA MOXKYTb BKMoWatu gucnepcii abo cycnersii
aKTMBHUX CMOMyK, OTPUMaHi K NPUAHATHI MacnsHi cycnensii ans iH'ekuin. MpugaTHi NinoginbHi po3ynHHUKKM abo
cepefoByLLla BKIOYaAOTb Ofii, AK-TO KYHXYTHY Onito, Ta Taki CUHTETWYHI ecTepy XWPHUX KWUCIOT, AK eTuroneat abo
Tpurniyepuamn, abo ninocomu. BogHi cycneHsii ans iH'ekyin MOXyTb MICTUTU PEYOBMHK, WO 36inblyloTh B'A3KICTb
cycneHnsii, fK-TO HaTpii-kapbokcn-meTunuentonosa, copbit, abo OeKCcTpaH, fK BapiaHT, CYCMeHsis TakoX MoXe
MIiCTUTW NpuaaTHi ctabinizatopu abo 3acobu, LWo 36iNbLWYTE PO3HNHHICTE CNOMYK ANS MOXIMBOCTI OTPUMAaHHS BUCOKO
KOHLEHTPOBAHMX po34uHiB. BogHi nonimepu, wo 3abesnedytoTb 4yTnuey Ao pH contobinisauito Ta/abo 6e3nepepBHe
BMBINbHEHHA aKTUBHOIO 3acoby, TakoX MOXYTb OYyTW BMKOPUCTOBYBAHUMW SIK MOKPUTTS abo MaTpuYHi CTPYKTYpW,
Hanpukniag, metakpunosi noniMmepun, ak-to cepii EUDRAGJT®, poctynHi Bin Rohm America foe. (Piscataway, NJ)
Emynbcii Hanpuknag, gucnepcii macno-y-yBogi Ta Boga-y-machi, sk BapiaHT, cTabinisoBaHi 3acoboMm eMynbryBaHHs
abo aucnepratopoMm (NOBEPXHEBO-AKTWBHI MaTepianu, cypdakTaHTh), TakoXX MOXYTb OyTW BMKOPUCTOBYBaHUMMU.
CycneHsii MoXyTb MICTUTU cycneHayBarnbHi 3acobu, AK-TO eTOKCUIIOBaHI is3ocTeapunoBi CnMpTK, NoniokcieTuneHcopbiT
Ta ectepn copbiTy, MIKpokpucTanivyHa Lentonosa, MeTarigpokcug antoMmiHito, 6eHTOHIT, arap-arap, kamegb TparakaHT
Ta iX cymiLi.

Ilinocomu, WO MiCTATL aKkTMBHMA 3acib TakoX, MOXHa 3acTOCOBYBATU ANs MNapeHTeparbHOro 3acTOCYBaHHS.
Jlinocomun 3aranom € noxigHuMK Big docdoninigie abo iHWKUX ninigis. Komnosuuii y copMi ninocoM TakoX MOXyTb
MICTUTW iHWI iHrpedieHTn, $K-To cTabinisatopn, KOHCEPBaHTW, ekcuunieHTn, Towo. Kpawi ninign BknovaloTh
dpocchoninian Ta cpochaTUAUNXONiHN (NEUNTUHKU), NPUPOAHI Ta CUHTETUYHI. Cnocobu OTPUMAHHS NINOCOMU BigoMi Y
piBHI TexHiku. [OmBuca, Hanpuknag, Prescott (Ed.), Methods in Cell Biology, Vol.XIV, p.33, Academic Press,
New York (1976)].

dapmMaLeBTMYHI koMno3uuil, Wo BKMYaloTb 3acid y [o3ax, NpuaaTHUX AN nepopanbHOro BUKOPUCTaHHS, MOXHA
hopmMyBaTH, BUKOPUCTOBYIOUM hapMaLeBTMHHO NPUWHATHI HOCii goOpe Bigomi y piBHI TexHiku. MpenapaTtn, cchopmoBaHi
Ana nepopanbHOro BUKOPUCTaHHSA MOXYTb ByTn y dopmi TabneTtok, nintonb, kancyn, obnaTok, Apaxe, KOpXiB, piouH,
renis, cuponie; nyrbnu, enikcupis, cycneHsin, abo nopowkis. [Onsa intocTpauii, dapmaueBTUYHi npenapatyi ans
nepoparisHOro BUKOPUCTaHHA MOXYTb BYTU OTPUMaHWMK NOEAHAHHAM aKTUBHWUX CMOSYK 3 TBEPAUM eKCLMMIEHTOM, AK
BapiaHT, pPO3MeNeHHAM YTBOPEHO! CyMilli Ta NepeTBOPEeHHAM CyMilli y rpaHynu, a gani AoAaBaHHaAM npuaaTHUX
OONOMDKHUX 3acobiB, fKLWO MOTPIGHO, ANA OTpUMaHHSA cepueBuMHU TabneTkn abo gpaxe. NepopanbHi komnoanuuil
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MOXYTb 3acTOCOBYBaTW pigki HoCil Tuny, nogibHoro Ao Toro, WO OMMcaHo ANs NapeHTeparibHOro BUKOPUCTaHHS,
Hanpuknag, OydepoBaHi BOAHI po34MHK, cycneHsii, Towo.

Kpalli nepoparikbHi koMno3uuii BKMoYaTb,

TabneTkn, Apaxe Ta XKenaTuHOBI kancynu. Lli npenapaTn MoxXyTb MICTUTM OOUH 3 eKCUWMNIEHTIB, SIK BKITloYatoThb, 6e3
oBMexKeHHs:

a) pospigKyBadi, AK-To caxapy, BKIOYao4M NakTosy, AeKCTPo3y, caxaposy, MaHiT, abo - copbiT;

b) 3B'asyBarbHi 3acobK, AK-TO antoMOCUMIKaT MarHito, KyKypyassHUW, NWEHUYHUA, PUCOBUIN, KAPTONMSHUA TOLLO
Kpoxmank;

c) LientososHi MaTepianu, AK-TO MeTUILentonoaa, rigpokcunponinMeTunyentonosa. Ta
HaTpin-kapbokcumeTunuentonosa, noniBiHINNiponigoH, kamedi, fk-To rymiapabik Ta kamegb TparakaHTy, Ta 6inku,
AK-TO XKenaTuH Ta KonareH;

d) pesunHTerpaTopn abo conobinisyBanbHi 3acobu, SK-TO NepexpecHo-3WUTUIA NoniBiHINMiponigoH, Kpoxmani,
arap, anriHoBa kucrnota abo Taki ii coni, Sk anriHaT HaTpito, abo rasoBuainatodi KoMNo3unLii;

€) 3MallyBarnbHi 3acobu, SK-TO OKCUA curilito, TanbK, cTeapuHoBa kucnota abo Ti cinb MarHito abo kanbuito, Ta
nonieTuneHrnikons;

f) apomaTtumsaTopu Ta nigconomxysarnbHi 3acobu;

r) GapBHMKM abo NirMeHTW, Hanpuknag, Ans igeHTudikauii npoaykty abo Ona BU3HaYEeHHs KinbKocTi (Oo3wn)
aKTUBHOI CMOMyKK; Ta

h) iHWi iHrpenieHTW, SAK-TO KOHCepBaHTW, cTabinizatopu, 3acobu Ons HabpsikaHHs, 3acobu emyrbryBaHHs,
NPOMOTOPU PO3YKHY, Corli Ans perynsauii oCMOTUYHOro TUCKY Ta Bydepu.

XXenaTWHOBI Kancynyu BKMOYaKTb KanCyny 3 LWiNbHOK Mocagkow, 3pobneHi 3 xenaTuHy, a TakoX M'sKi
repMeTU3oBaHi Kancynu, 3pobneHi 3 xenmaTuHy Ta Takol oOmasku, aK rriuepuH abo copbit. Kancynu 3 wWinbHotw
nocagKoww MOXYTb MICTUTM aKTUBHWMIA IHrPemieHT y CyMmii 3 HanoBHOBa4Yamu, 3B'A3yBanbHMMK 3acobamu,
3mMallyBansHuMu 3acobamu, Ta/abo crabinisatopamu TOWO. Y M'AKMX Kancyrax akTUBHI CronyKu MOXHa po3dnHATM abo
cycneHoyBaTu y NpuaaTHUX piguHax, sk-To onil, pigki napadiH, abo pigkuin nonietuneHrnikone 3i crtabinisaTopamu
abo 6e3 HuX.

CepueBUHN Opaxe MOXYTb OyTW MOKPUTI NPUASTHUM MOKPUTTAM, SK-TO KOHLUEHTPOBaHI PO34YMHM LYKPY, SIKi TaKoX
MOXYTb MICTUTKU rymiapabik, Tarbk, MoniBiHiNNiponigoH, renb kapbonony, nonieTuneHmikons, Ta/abo piokeng
TUTaHY, PO34YMHU rMasypi Ta NpuaaTHi opraHivHi po3YMHHUKKM abo CyMmiLli pO3UUHHUKIB.

dapmaueBTUYHI KOMNO3MLiT MOXYTb BKMHOYaTU Cinb akTUBHoro 3acoby. Coni cnpuatoTb OinblUil pO3YMHHOCTI Y
BOOAHOMY abo iHLWOMY NPOTOHHOMY PO3YMHHUKY, HiXX Yy BiONOBIOHUX BiNbHWMX KUcNoT abo ocHoB. PapmaueBTU4HHO
NPUIAHATHI comni gobpe Bigomi y piBHI TexHikM. Cnomyku, WO MICTATE KWUCIOTHI TPynM MOXYTb YTBOPOBaTH
hapmaLeBTUYHO NPUWHATHI coni 3 NpuaaTHUMKU KaTioHamu. MpuaaTHI hapMaleBTUYHO NPUIRHATHI KaTiOHU BKOYaloTh,
Hanpuknag, KaTioHW fyXHUX MeTanie (Hanpuknag, Hatpito abo kani) Ta nyXHo3eMernbHUX MeTanie (Hanpuknag,
Kanbuito abo marHito).

Cnonykn CTpykTypHOT copMyrnm (I), WO MICTATb OCHOBHI Fpynu, MOXYTb YTBOpHOBaTM hapmaleBTUYHO NPUIAHSATHI
KMCNOTHO-aAUTUBHI coni 3 npuaaTtHuMu kucrnotamu. [Hanpuknag, Berge et al. geTanbHo onucyloTe dhapmaueBTUHHO
npuiiHATHI coni y J. Phazm Sci, 66:1 (1977)]. Coni MoxyTb ByT oTpUMaHMMK in situ NpoTAroM KiHLeBOro BUAINEHHs
Ta OYMCTKMU CMOSyK 3rigHO 3 BMHAaXO4oM abo OKpeMO peakuieto BiNbHOI dyHKUiOHaNBHOI OCHOBHOI rpynu 3 NpuaaTHOK
KMCOTOl0.

PenpeseHTaTUBHI KUCMOTHO-aAWTMBHI COMi BKMOYaloTb, ane 6e3 obmexeHHs, aueTaTt, agunar, anriHat, uJTpar,
acnaptat, ©OeHsoaTt, OeHsoncynbcdoHaTt, aucynbdar, ©OyrapaT, kamdopaT, Kamdopon-CynbghoHaT, AUMTIOKOHAT,
rniyepodpocpat, remi-cynbgart, renTaHoaTt, rekcaHoart, dymapaT, rigpoxnopud, rigpobpomig, rigponoaua,
2-rigpokcieTaH-cynbchoHar  (i3oTioHaT), naktaT, ManeaT, MeTaH-cynbdoHaT uYM  -cynbdaT,  HIiKOTWUHAT,
2-HadbTaniHcynedoHaTt, okcanaT, namoart, NeKkTuHaT, nepcynbdgar, 3-deHinnponioHat, nikpat, niBanar, nponioHarT,
CYKUMHaT, TapTpaT, TiouiaHaT, docdatr abo rigpodocdar, rmoTamar, rigpokapboHaT, n-TonyoncynbdoHaT Ta
yHOekaHoaT. [lpuknagm KWACMOT, WO MOXHa 3acTOCOBYBATU AN YTBOPEHHS apMaueBTUYHO NPURHATHUX
KWCIOTHO-aAUTUBHUX CONen BKMoYalTb, 6e3 oOMeXeHHsl, Taki HeopraHiYHi KMCMOTW, K rigpoXriopuaHa KucroTa,
rigpobpomigHa KucroTa, cynbgaTHa KucrnoTa Ta gocdaTHa KUCHoTa Ta Tak OpraHivHi KUCNoTW §iK LWaBneBa KucnoTa,
MarneiHoBa KUCoTa, AHTapHa KMCnoTa Ta IMMOHHa K1cnoTa.

Y cBiTni BULWeHaBeneHoro 6yab-AKi NpeacTaBneHi TyT NOCUNAHHA Ha CNOMyKW 3rigHO 3 NpeacTaBrneHnM BUHaxXoOoM
BKIHOYaOTL Cnonyku cTpykTypHux cdopmyn (1)-(V), a Takox ix hapMaueBTUYHO NPUAHATHI Coni Ta conbBaTu, a TakoX iX
NpPOoriKu.

OCHOBHO-agTUBHI coni MOXyTb OyTW oTpuMaHnmMK in situ NPOTAroM KiHLEBOrO BUAINEHHS Ta OMUCTKM CMOMYK 3rigHO
3 BMHaxodoMm, abo okpemo peakuieto KapbOKCMIbHOI rpynu 3 MpUAaTHOK OCHOBOO, SIK-TO rigpokcma, kapboHar, abo
rinpokap6oHaT kaTioHy dapMaLeBTUHHO NPUIRHATHOrO MeTany, abo 3 amiakom abo opraHiYHUM NEPBUHHUM, BTOPUHHUM,
abo TpeTUHHUM amiHoM. PapmMaLeBTUYHO NMPUAHATHI OCHOBHO-aATUBHI CONi BKMoYaloTb, ane 6e3 obMmexeHHs, coni Ha
OCHOBI KaTiOHIB NyXHUX MeTanis abo Ny)KHo3eMenbHUX MeTaniB, AK-TO cofli MiTiko, HaTpilo, Kanit, Kanbuito, MarHito
Ta antoMiHilo TOLWO, T@8 HETOKCMYHI COMi KaTioHIB YeTBEPTUHHOrO aMoHilo Ta amiHiB, BKIHOYao4M Cofli aMoHito,
TeTpaMeTUaMoHito, TeTpaeTUnamMoHito, METMWNaMOHIto, OVMETUNAaMOHItO, TPUMETUNAMOHItO, €TUNamMoHito,
[ieTUNamMoHilo, TpUEeTUNaMOoHilo Towo. |HWI penpeseHTaTMBHI OpraHivHi  amiHW, npuaatHi Ons  yTBOPEHHs
OCHOBHO-aATUBHUX COMER, BKMOYAOTL ETUNEHMIAMIH, eTaHoNaMiH, gieTaHonamid, ninepuaunH, ninepasuH, ToLwo.

OCHOBHi HITPOreHO-BMICHI Fpynn MOXYTb OyTU NEpeTBOPEHUMMU Y YETBEPTUHHI Takumu 3acobamu, K HUKI
ankinranoreHign, AK-To MeTwun-, eTun-, nponin- ta GyTunxnopuan, -6pomign Ta -roguan; diankincynbdatamu TUNY
aumeTun-, aietun-, gubytun- Ta Aiamincynbcarie; OOBronaHUorosi ankinranoreHign, Sk-to Aeuun-; naypun-,

-34-

76103 C

UA



v N

c 01 9.

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

MipucCTUN- Ta crteapunxropuaun, -6pomian Ta -Hoauaun; apun-ankinranoreHign, sk-To 6eH3un- Ta dpeHeTun-6pomian; Ta
iHWi. MpoaykTh, Wo MaTb MoANdIKkoBaHy PO3YMHHICTE abo 30aTHICTb 40 AUCNEPrYBaHHSA OTPUMYHOTE TaKUM YUHOM.

Komnosuuii, Wwo BKMYaTb CNofyKy 3rigHO 3 BUHaxoOoM, COpMOBaHY Y hapMaueBTUYHO MPURHSATHOMY HOCIT
MOXYTb OYTU OTPUMaHWMM, PO3MILLEHUMMN Y NPUNHATHIA €MHOCTI Ta . NOMIYeHi SPNUKOM AN JiKyBaHHSA BU3HAYeHUX
cTaHiB. BignoBigHo, X Takox posrnagaloTb NPOAYKT BMPOOHMLUTBA, SIK-TO €MHICTb, WO BK/OYAE A030BaHy copmy
CMonyKn 3rigHO 3 BMHAaxXo4OM Ta SIpSvK, WO MICTUTb iHCTPYKLIii CTOCOBHO BUKOPUCTAHHA cnosykn. KomnnekTn 3rigHo 3
BMHaxo4oOM po3rmMsfaloTb TakoX. Hanpuknag, KOMNNEKT Moxe BKMoYaTu [o30BaHy ¢opMy dapmaleBTUYHOT
KOMMo3uuil Ta ynakoBaHy BCTaBKy, WO MICTUTb IHCTPYKLii CTOCOBHO BMKOPWUCTAHHA KOMMO3WUIl NpWu nikyBaHHI
Megu4HOro ctaHy. Y Oyab-sikoMy BUMNagKy CTaHW, BU3HAYeHi Ha SIpNMKY, MOXYTb BKIOMATU NiKyBaHHS 3ananbHUX
poanagie, paky ToLlo.

Cnocobu 3actocyBaHHs iHribiTopie akTueHocTi PI3Ky,

dapMaleBTUYHI  KOMNO3MUT, WO BKMKOYaThL iHriGiTop akTuBHOCTI PI3K,, MoxHa sacTocoByBaTh Ao cyb'ekTy
OyOb-AKMM 3BUYaHMM CMOCOOOM, BKIOYAKYM NapeHTeparnkbHi Ta eHTepanbHi cnocobu, MNMapeHTeparnbHe 3acTocyBaHHs
BKIOYA@E CNocobu, y AKMX KOMMO3ULIO BXMUBAKOTb iHLIMM LUIISXOM, HiXK Yepes LUMYHKOBO-KULIKOBMI TpaKT, Hanpuknag,
BHYTPILLHBOBEHHUMM, BHYTpILWLIHbOAPTEpPIanbHUMK, IHTPanepuToHanbHUMK, IHTpaMenynspHUMK, BHYTPILLHEOM' S30BUMM,
BHYTPILUHBOCYINOBOBUMM, iHTpaTEKabHUMU Ta IHTPABEHTUKYNSPHUMU iH'eKLissMWU. EHTepanbHe 3acTOCYyBaHHS BKMOYaE,
Hanpuknag, nepopancHe (Bkrovyaloun GykarnbHe Ta cyOniHrBanbHe) Ta pekTarilbHe 3acTocyBaHHA. TpaHcenitTenianbHe
3aCTOCYBaHHSA BKIOYaE, Hanpukiad, 3acToCcyBaHHsA Yepes CriM3oBy 06ONOHKY Ta TpaHcOaepMarbHe 3acTOCYBaHHS.

3acTocyBaHHA Yepes3 crnm3oBy OBOMOHKY BKMOYaE, HaNpWknag, eHTeparibHe 3acTOCYBaHHHA, @ TaKoX HasanbHe,
iHransuinHe Ta rnuMboKonereHeBe 3aCTOCYBaHHS; BariHanbHe 3acTOCYBaHHsi; Ta peKTanbHe 3acTOCyBaHHS.
TpaHcoepMarnbHe 3acTOCYBaHHA BKIOYae nacuBHe abo akTUBHe TpaHcaepMmarbHe abo TpaHcoepMaribHe BXUBaHHS,
BKJIIOYAlOYM, Hanpuknad, nnactupu Ta NpUcTpoi Ansa ioHodopesy, a TakoX MicLieBe HaHeCeHHsl NacT, UinoLWmxX Masew,
abo npuTupok. lMapeHTepanbHe 3acCTOCYBaHHA TaKoX Moxe OyTW CynpoBOOXKyBaHe BUKOPUCTAHHAM cnocobiB i3
3aCToCyBaHHAM BMCOKOro TUCKY, Hanpuknag, POWDERJECT®.

XipyprivHi cnocobu BKMoYaloTb IMANaHTYBaHHA Oeno (pesepByapy) KOMMO3WUiR, OCMOTUYHUX HacoCiB, TOLIO.
Kpawum wnsxom 3acTocyBaHHA Ana NiKyBaHHA 3anarneHHs Moxe OyTu nokanbHa abo MicueBa JocTaBka ans
rnokanisoBaHuUX po3nagis, SK-TO apTpuT, abo cucTemHa [ocTaBka QAN Po3CiAHWX po3nagiB, Hanpuknag,
BHYTPILLHbOBEHHA AOCTaBKa AN penepdysinHUX NOWKomKeHb abo AN CUCTEMHUX CTaHiB, fK-To centuuemia. [Ons
iHWKX XBOpOO, BKIOYAOYUM Ti, Y SIKUX 3aryyYeHO pecnipaTopHWIiA TpaKkT, Hanpuknag, XpoHidHy oBCTPYKTUBHY XBOpoby
nereHiB, actMmy, Ta emdizeMy, 3acCTOCYBaHHsi MOXHa [OCAITW iHransauismMm abo rmubokonereHeBMM 3acTOCYBaHHS
cnpeiB, aepo30riB, NOPOLLKIB, TOLO.

Onsa nikyBaHHA 3N0sKiCHUX XBOpPOO, 0cobnmBoO nenkemil Ta iHWWX Po3CiAHWX TUMIB paky, napeHTepanbHe
3aCTOCYyBaHHs 3BUYalHO € Kpalwum. Komnosuuii cnonyk gnsa ix ontumisadii gna Giopoanoainy nicns napeHTepansHoro
3acTocyBaHHsa cnonyk iHribitopy PBK |, moxHa BXMBaTM [o, npoTarom abo nicns sacTocyBaHHs XxemoTepanii,
pagioTepanii Ta/abo xipyprii.

Binbw TOro, TepaneBTUYHWIA iHAekc cnonyku iHriGitopy PI3Kuu moxe 6yTu nocuneHuMm mogudikauieto abo
AepvBarumaalieto cnonyku Ans LUinboBoi 4OCTaBKM A0 PakoBUX KNITUH, EKCNPecyooUnx Mapkep, Wo ineHTUdIKye KNiTMHN
AK Taki. Hanpuknag, cnonykn MoxyTb OyTu 3B'A3aHWMU 3 @HTUTINIOM, LLO PO3Mi3Hae MapKep, KWW € CENEKTUBHUM Yin
cneundiMHUM NS pakoBUX KMITUH, Tak, Wo6 AOBECTM CMOMYKM A0 30HW MOpyd 3 KMiTMHaMKU Ans iX NokansHoil gil, sk
onucaHo paHiwe [amBuca Hanpuknag, Pietersz et al., limunol Rev. 129:57 (1992); Trail et al., Science, 261:212
(1993); Ta RowlinsoH-Busza et al., Curr Opin Oncol, 4:1142 (1992)]. CnpsimoBaHa A0 NyXSWH OOCTaBKa LMX ChosyK
NOCUMIOE TepaneBTUYHY KOPUCHICTb cepen iHWOoro TUM, Wo MiHIMi3ye NoTeHUinHy HecneundivHy TOKCUYHICTb, WO MoXe
6yTn pesynbTaTom pagialiiHoro nikysaHHa abo xemoTepanii. 3rigHO 3 ApYrM acnekTom, cnonyku iHribitopy PI3K,, Ta
pagioizoTonu abo xemoTepaneBTUYHi 3acobu MOXYTb OyTU CMpPSXKEHMMU 3 TUMU K CaMUMW  aHTU-MYXIMHHUMMU
aHTUTINamu.

Ona nikysanHa pecopbuifiHnx posnapis KicTok abo onocepedkoBaHWUX OcTeoknacTaMmu posnagis, iHriGitopn PI3K
MOXYTb OyTW gocTaBreHi y Oyob-akui npuaatHuid cnocié. Moxe OyTu GaxaHum doKanbHe 3acTOCYBaHHS, SIK-TO
BHYTpPILWHBOCYTMOGOBUMY iH'eKUisMU. Y Aeskux Bunagkax Moxe OyTu GaxaHum CnoryyeHHs Crofyku 3 rpyrnoto, Lo
MOXe HaLimoBaT cnonyku Ao kictok. Hanpuknag, iHriGitop PI3K, moxe 6yTn cnony4eHuM 3i CMOnyKokl 3 BUCOKOI
CNopigHeHICTIO [0 rigpokcianaTuTy, SIKWA € TOfIOBHOK CKNadoBOK KiCTKM. Llboro MokHa pocsartv, Hanpuvknag,
NPUCTOCYBaAHHAM CNOCOBY CMOMyYeHHs1 3 TeTpauuKiHOM, po3pobneHnM Ans LinboBOT 4OCTaBKU €CTporeHy Ao KiCTOoK
[Orme et al., BioorgMed Chem Lett, 4 (11):1375-80 (1994)].

Ona Toro, wob 6yTn eeKkTUBHMMMK TepaneBTUYHO Yy MoAynsuii Linen UeHTparbHOI HepBOBOI cucTemu, 3acobu,
BMKOPWCTOBYBaHi y cnocobax 3rigHo 3 BUHaxXO4OM MOBUHHI nerko gonaTtu 6ap'ep KpoB-MO30K Npu nepudepinHomy
BXMBaHHI. Cnomnyku, WO He MOXyTb AonaTth Gap'ep KpoB-MO30K, OAHaK, MOXYTb Lie OyTh edeKTUBHO BXMBaHWMMU
BHYTPILUHEOBEHHUM LLFISIXOM.

FAK nokasaHo BULLE, XapakTepuCTMKkM 3acoby cam no cobi Ta komnosuuii 3acoby MOXyTb BMASMBATU Ha i3WYHWIA
CTaH, CTabiNnbHICTb, LWBUAKICTE BMBINMBHEHHS in Vivo Ta LWBWAKICTb in ViVO 3HWKHEHHS BXWBaHoOro 3acoby. Taky
hapMaKoKiHETMYHY Ta dhapMakogmMHamidHy iHdopMauito MoXHa 3ibpaTy Yepes AOKMIHIYHI AocnigkeHHs in vitro Ta in
vivo, gani nigTBepmKeHi Ha nogsx MNPOTAroM Kypcy KniHiYMHUMX gocnimkeHb. OTxe, Ana Oyab-AKol Crnonyku,
BMKOPUCTOBYBaHOI y crnocobi 3rigHO 3 BMHAaxodoM, TepaneBTUYHO edeKTMBHa [03a Moxe OyTW ouiHeHa cnoqaTky 3
AaHux GioximiyHoro pocnigkeHHs Ta/abo [ocnigKeHHs Ha OCHOBI KNITWH. [ani, [o3yBaHHA MOXHa dopmyBath y
TBApPUHHUX MOAENSX AN OTPUMAaHHSA BaxaHWX LUPKYNALINHAX KOHLEHTpaLUinHNX MeX, WO MOAYroTb ekcnpecito abo
aktuBHicTe PI3Ky. Micna npoBeaeHHs OOCMIMKEHHA Ha nioaax 3'ACOBYBATUMETLCA HACTyMHa iHcopmalis CTOCOBHO
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NPUAHATHUX PIBHIB [O3YBaAHHS Ta TPUBANOCTI NikyBaHHA ANs pisHUX XBOpOO Ta CTaHiB.

TOKCUYHICTb Ta TepaneBTUYHY eEeKTUBHICTb TaKMX CMOMYK MOXHa BWM3HAYUTU CTaHAapTHUMK dapMaueBTUYHUMU
cnocobamu y KynbTypax KiTUH abo Ha eKcrnepuMeHTanbHUX TBapuHax, Hanpuknag, ons Bu3HadeHHs J1[ 55 (8033,
netansHa ang 50% nonynauii) Ta Ef 5 (403 TepaneBTn4Ho edhektueHa y 50% nonynsauii). Jo3oBe cniBBiAHOWEHHA MiX
TOKCUYHOK Ta TEpaneBTMYHOW i€l € "TepaneBTUYHUM iHOEKCOM", SKWIA 3BUYaNHO BUPaKaloTb SIK CMiBBigHOLWEHHS
NOs0/Efsg. Cnonyku, Wo BUSIBNAIOTE BENUKI TepaneBTWUYHI iHOeKcu, ToBTO, TOKCMYHA [03a € CYTTEBO BULLOK, HiX
edbekTMBHaA [03a, € Kpawumu. OTpUMaHi AaHi 3 Takoro AOCMIMKEHHA KynbTyp KNITUH Ta 4OAATKOBOrO AOCHILKEHHS
TBapuH MOXYTb GYyTW BUMKOPWUCTOBYBAHUMK Y POPMYBaHHI MeX OO3YBaHHA AN BUKOPUCTAHHA NiogunHo. [Jo3yBaHHs
TakMX CMOnyK 3HaxXoOoUTbCH MEePEBaKHO B MeXax LUMPKYNAUiHUX KOHLEeHTpauin, Lo BkoYaloTb BenuuuHy E[ 5o 3
Marot abo BiACYTHbOK TOKCUYHICTIO.

CTOCOBHO cCnocobiB 3rigHO 3 BUHaxoO4oM MOXYTb OyTW BUKOPUCTOBYBaHUMMW Oyab-AKi eeKTUBHI pexmmMu
3aCTOCYBaHHS, WO perynioTb Yacu MNpUNOMY Ta MNOCnigoBHICTb A03. [o3oBaHi 3acobu nepeBaxHO BKIOYaOTb
enemMeHTU capMaLeBTUHHOrO A03YBaHHSA, LU0 BKMOYalOTb edeKTUBHY KiMbkicTb 3acoby. Ak Ue TyT BUKOPUCTaHO,
"eheKTMBHA KiMbKICTh" CTOCYETLCS KIMbKOCTI, 4OCTaTHLOI ANA Modynauii ekcnpecii abo aktusHocTi PI3K u, Ta/abo
NPU3BOAWUTL A0 BUMIPHOBaHOI 3MiHWU Y disionoriyHux napameTpax cy6'ekTy nicna 3acTocyBaHHS opHoro Yu Ginblue
enemeHTiB hapMaLeBTUHHOIO AO03YBaHHS.

Mpuknagom piBHIB A03YyBaHHA 4NA FOAWHU € piBHI nopaaky nprwbnuaHo sig 0,001 minirpam akTnBHOro 3acoby Ha
Kinorpam maca Tina (Mr/kr) 4o npmbnnaHo 100Mr/kr. 3BMYaAMHO, €NeMEHTU O03YBaHHSA aKTMBHOMoO 3acoby BKOYaloTh
npnénuaHo Big 0,01mMr go npunuaxo 10000mr, nepeBaxkHo npubnuano Big 0,1Mr go npubnuano 1000mMr, 3anexHo Big
noKasaHb, LUMSAXY 3aCTOCYBaHHSA, TOLWWO. 3anexHo BiA WNAXy 3acTOCYBaHHS, NpuaaTHy 403y MOXHa po3paxyBaTu 3rigHo
3 Macoto Tina, nroweto NoBepxHi Tina, abo poamipomM opraHy. KiHLeBUIA pekMM o3yBaHHS BU3HaYaTUMeE Benyduii nikap
3 TOYKM 30pY NPUWHATOI MEOWYHOI NMPaKTUKKW, 3BaXKalun Ha pisHi dakTopu, Wo MogMdikytoTb Aito fnikie, Hanpuknag,
cneyndivHOi aKTMBHOCTI 3acoby, OcobnMBOCTI Ta BaXKKOCTI XBOpoOW, peakTUBHOCTI nauieHTa, BiKy, CTaHy, Macu
Tina, crarti Ta AieTM naudieHTa | BaxkocTi Oyab-Akol iHdekyii. JomaTkoBi dhaktopu, WO MOXHa ©Opatn go ysaru
BKIIOYAIOTL Yac Ta 4acTOTy 3acTOCYBaHHS, KOMOGiHaLii nikiB, peakuilHy 4YyTnuBICTb Ta TonepaHTHICTb/peakuio Ha
Tepanito. HacTynHy deTanisauitlo O03yBaHHS, NPUINHATHOIO ONA NiKyBaHHs, WO BKMYae Oyab-aKy 3i 3ragaHux TyT
KOMMO3WLUi, 3BUYaiHO pPobUTb KOMMNETEeHTHUI daxiBelub 6e3 HaanMLKOBOro eKCrnepuMeHTyBaHHsi, ocobnmBo y cBiThi
iHdbopMaLil CTOCOBHO A03yBaHHA Ta PO3KPUTUX AOCAISKEHb, a TakoX apMaKoKiHETUYHUX KIiHIYHUX AoCniaXeHb
nogei. MNMpUAHATHI OO3yBaHHS MOXYTb OyTW NiACYMOBaHi Yepe3 BUKOPUCTAHHS MPU3HAHUX AOCidKeHb CTOCOBHO
BU3HA4YeHHS KOHUEHTpaUii 3acoby y piavHax Tina abo iHWKX 3paskax pa3oM 3 AaHUMU peakuii Ha Jo3y.

UacTtoTa OTpMMaHHs 0031 3anexatuMme Bif dapMakoKiHeTUYHUX napaMeTpiB 3acoby Ta LUMaXy 3acTOCyBaHHS.
[o3yBaHHA Ta 3acToCyBaHHSA nigraHsoTb, Wo6 3abeaneunTn pdocTaTHi piBHI akTUMBHOI ckrnagoBoi abo ans
nigTpumyBaHHa noTpibHOT Aail. BignosigHo, dapmaueBTUYHI KOMNO3WLIT MOXHa BXWBATWM OAHOK Ao30k, Garatbma
AVCKPETHUMU fo3amu, Ge3nepepBHUM BrMBaHHAM, 6e3nepepBHUM BUBINbHEHHSAM 3 Aeno, abo ix kombiHauiamu, ki
NOTPIOHI Ana nigTpMMyBaHHA noTpibHoro MiHIMymy piBHS 3acoby. KopoTkogitodi dhapmaleBTUYHI kKomnosuuii (TobTo, 3
KOPOTKMM Yac HaniBBUAAIEHHs) MOXHa BXUBaTK pa3 Ha 4oy abo vacTiwe, Hix pa3 Ha Aoby (Hanpuknag, ABa, Tpu, abo
YoTMpK pasiB Ha foby). [Josrogitodi hapMaLeBTUYHI KOMNO3NLIT MOXHa BXMBaATK KOXHI 3-4 40OM, KOXHOMO TWMXHS, abo
pas KoxkHi ABa TWXHI. Hacocu, ak-To nigwkipHi, iHTpanepuToHanbHi, abo cybaypanbHi Hacocu, MoXyTb OyTu Kpalumm
Ansa 6e3nepepBHOro BrIMBaHHS.

HacTynHi npuknagn 3abesnevyloTe pPO3yMiHHA BMHaxogy Ta nonepegHi YMOBM PO3YMiHHA 3BMYaNHWX crnocobis,
nobpe BigoMux caxiBuaM y piBHI TEXHIKM, OO SK NPUKNaau, WO CTOCyloThbCs, Hanpuknag, 6yaosu BekTopiB Ta nnasmig,
BCTaBKM TeHiB, WO KodyloTb noninentuaun, y Taki BeKTopyu Ta nnasmign, abo iHTpoAykuii BekTopiB Ta nnasmig y
KNiTUHW Xxa3siHa Taki cnocobu onucadi y getanax y pagi nybnikauin, skniodatodun, [Hanpuknag, Sambrook et al.,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory Press (1989), Ausubel et al. (Eds.),
Current Protocols in Molecular Biology, John Wiley & Sons, Inc. (1994); ta Ausubel et al. (Eds.) Short Protocols
in Molecular Biology, 4th ed., John Wiley & Sons, Inc. (1999)], koHKpeTHi MaTepianu Ta yMOBW, onucaHi Aani,
npuaHadeHi ans incTpauii KOHKPETHUX acnekTiB BUHaxony 6e3 oOMeXXeHHs Horo pamMok Ta 3MicTy.

MPUKNAQL 1

OTpUMaHHA Ta o4NCTKa pekoMbBiHaHTHUX PI3KA, B Ta

PekomOiHaHTHI reTepogmmepHi komnnekcn PI3K, wo ckrnagaoTbes 3 KaTaniTudHoro cybernemeHty p110 Ta
perynaTopHoro cybenemeHTy p85 HagekcnpecyBanu, BUKOPUCTOBYIOYM ©aKynoBipyCHY eKCnpeciiHy cucTemy
BAC-JO-BAC® HT (GIBCO/-BRL) Ta pani ounwanu Ons BUKOPUCTaHHS Yy OGioxiMiMHOMY AocnimkeHHi. YoTupu
PI-3-kiHa3n knacy | knoHyBanu y 6akynoBipyCHi BEKTOPU TaknMM YMHOM:

p110y: Mivenun FLAG® BapianT p110, noguHn (SEQ SD NO:1) [gusuca Chantry et al., J Biol Chem,
272:19236-41 (1997)] cyOKnoHyBanu, BUKOPUCTOBYOUM CTaHgapTHi cnocobu pekombGiHauii OHK, y cant BamHI-Xbal
eKcnpecinHoro BekTopy KniTMH komax pFastbac HTb (Life Technologies, Gaithersburg, MD), Tak, Wwo® kroH 6yB Yy
pamui pasom 3 His-miTkoto BekTopy. Cuctema FLAG® [onucaHa y naTeHTax CLLUA NeNe4703004; 4782137; 4851341; Ta
5011912], a peareHTn € goctynHumu Big Eastman Kodak Co.

p110A: TMogibHo cnocoby, sukopucToyBaHoMmy And p110y, onucaHoMy Buule, FLAG®-miveHnid BapiaHT p110A
[anBmnca Volinia et al., Genomes, 24 (3):427-477 (1994)] cy6krnoHyBanun y canrn BamHI-Hindlll pFastbac HTb (Life
Technologies) Tak, WwWob knoH 6yB y pamui pasom 3 His-MiTkolo BekTopy.

p110B: KrnoH p110B [guBuca Hu.et al., Mol Cell Biol, 13:7,677-88. (1993)] amnnicikyBann 3 HaaBHOI
Gibniotekn kOHK cenesiHkn niognHn MARATHON® (Clontech, Palo Alto CA) 3rigHO 3 iHCTpyKUisiMuM BUPOOHUKE,
BMKOPWCTOBYIOYM HACTYNHI nparimepu:
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3' Hipaiimep

S“GATCGAATTCGGCGCCACCATGGACTACAAGGACGACGATGACAAGTGCTTC
AGTTTCATAATGCCTCC-3 ' (SEQ ID NO:3)

3' Mpaiimep

S-GATCGCGGCCGCTTAAGATCTGTAGTCTTTCCGAACTGTGTG-3 ' (SEQ ID NO:4)

5' npanmep BcTaBnanm y mitky FLAG® y pamui pasom 3 nocnigosHicTio p110B. lMicna amnnidgikayii nocnigosBHicTb
FLAG®-p110B cybkrnoHyBanu, BUKOPUCTOBYOHM CTaHgapTHI cnocobu pekombiHauii, y caliitn EcoRI-Not1 pFastbac HTa
(Life Technologies), Tak, Wo6 krnoH OyB y pamui pa3oM 3 His-MiTKolo BEKTOpPY.

p110r: kOHK p110r [ouBunca Stoyanov et al, Science, 269:690-93 (1995)] amnnichikyBanu 3 HasiBHOI GibnioTekn
k[AHK cenesiHkn niognHu (Clontech) arigHo 3 iHCTpYKLisMWU BUPOOHUKE, BUKOPUCTOBYIOHYM HACTYMHI NpariMepu:

~

5' ITpaiiMep

5'- AGAATGOGGCCGCATGGAGCTGGAGAACTATAAACAGCCC - 3'(SEQID NO:5)
3’ IpaiimMep

5-CGCGGATCCTTAGGCTGAATGTTTCTCTCCTTGTTTG-3 ' (SEQ ID NO:6)

Mitky FLAG® pani npuegHyBanun [o 5'-3akiHdeHHsi nocnigoBHocTi p110l Ta knoHyBanu y cantn BamHI-Spel
pFastbac HTb (Life Technologies), BuKopucToBylouM cTaHgapTHi cnocobu pekombiHauii OHK, 3 nocnigoBHicTio
FLAG®-110Y y pamui pasom 3 His-MiTkoto BeKTOpY.

p85A: dparmeHT BamHI-EcoRI FLAG®-mivenoi OHK p85A [guBuca Skolnik et al, Cell, 55:83-89 (1991)]
cybknoHyeanu y cantv BamHI-EcoRI. Bektopy pFastbac dual (Life Technologies).

PekomOiHaHTHI ©akynoBipycu, WO MICTATE BULLE3a3Ha4eHi KMOHW, CTBOPIOBANM, BWMKOPUCTOBYIOYM MPOTOKON
Bupo6Huka (Life Technologies). Bakynosipycu, wWo ekcnpecyoTb His-MideHun katanitudHuin cybenemeHTt p110A,
p110B, abo Ap110, Ta cybenemeHT p85 KoiHdikyBanu y KNiTHM komax Sf21. [Ina noninweHHs reTepoaMMepHoro
(PEepPMEHTHOIO KOMMMeKCy, iHdiKyBany HagMLIKOBY KinbKicTe OGakynoBipycy, ekcnpecytotodoro cybenemeHT p85, i
His-miyeHni katanitudHmin cybenemeHT p110 y komnnekci 3 p85 ounwanu Ha adiHHIA KonoHUi 3 HikernemM. OcKinbku
p110l acouitoeTbca 3 p85, kniTMHM Sf21 iHdikyBann pekomGiHaHTHUMK OakynoBipycamu, eKCnpecylolYUMU TirbKu
His-miveHnii p110l. Y anbTepHaTuBHOMY nigxogi p110 moxke OyTu KrnoHoBaHuMK y GakynoBipyc NS MOXIUBOCTI
KOeKCnpecii 3 Noro kpawum 3B'a3yBarbHUM napTHepom p110r.

Uepes 72-roavHK nocTiHgikoBaHi knitTuHK Sf21 (3 niTpn) 36upanu Ta romoreHisyBanu y rinoTOHIYHOMY Oydepi
(20mM TEMEC-KOH 3 pH7,8, 5MM KCI, noBHWIA kokTelnb iHribiTopie npoteas (Roche Biochemicals, Indianapolis, IN),
BUKOPUCTOBYHOUM romMoreHizatop Bounce. FlomoreHaTtu yeHTpudyrysanu npu 1000g npotarom 15 xBunuH. Hag ocagkosi
Wwapw pianHn gani ueHtpudyrysanu npu 10000g npotsirom 20 XBMAWH, NOTIM ynbTpa-ueHTpudyrysanu npu 100000g
npotsirom 60 XBWMWMH. PO34MHHY (ppaKuilo HEramHo 3aBaHTaXKyBanu Ha adpiHHY KOMOHKY 3 Hikenem ob6'emom 10mn
HITRAP® (Pharmacia, Piscataway, NJ), ypiBHoBaxeHy 50mn 6ydepy A (50mMM TrEMNEC-KOH 3 pH7,8, 0,5M NaCl, 10mM
iminason). KornoHKky npomuBanu ekcTteHcMBHO Bydepom A Ta entoBanuv 3 NiHiMHUM rpagieHTom 10-500mMM imigaszony.
BinbHui cybenemeHT p85 BMOananu 3 KOSMIOHKM NPOTSArOM eTany NPOMUBKM, a TiflbKW reTepoauMepHUin hepMeHTHUI
komnnekc entosany npu 250MM imigasony. AnikBoTK HikeneBux dpakuii aHanisyBanu renb-enekrpocopesom Ha 10%
SDS-noniakpunamigi (SDS-PAGE), 3 nposasneHHam SYPRO® Red (Molecular Probes, Inc., Eugene, OR) Ta kinbkicHo
BU3Ha4yanu 3a gonomoroto docdosizyanisatopy STORM® (Molecular Dynamics, Sunnyvale, CA). AKTUBHI cbpakuii,
ob'egHyBann Ta ©Oe3nocepedHbO 3aBaHTaXKyBariM Ha renapuHoBy KOMoHKy ob'emom 5Swmn Hi-trap, nonepegHbo
ypiBHOBaxeHy Gydepom B, wo mictnte 50MM MEMEC-KOH 3 pH7,5, 50mMM NaCl, 2mM guTiotpeiton (dTT). KonoHky
npomueanu 50mn 6ycepy B Ta entoBanu 3 niHiHMM rpagieHTom 0,05-2M NaCl. OguHWYHWI NiK, WO MICTUTE KOMMNMEKC
depmerTy PI3K, entoBanu npu 0,8M NaCl. AHanis Ha SDS-noniakpunamigHoMy reni nokasas, WO ouuLyeHi dopakuil
depmeHTy PI3K micTaTb 1:1 cTexiomeTpryHmiA komnnekc cybenementis p110 Ta, p85.

BinkoBuin npodinb KOMNIeKcy pepMeHTIB NPOTAroM renapuHoBOl XpomMaTorpadii Bignosigae npodinto akTUBHOCTI
KiHaan. AKTUBHI cppakuii 06'eaHyBanu Ta 3amMopoKyBanuv Nig pigkum asoToMm.

NMPUKNAL 2

BucokonpoayKTUBHMIA CKpUHIH(HTS) PI3K, Ta AOCHIMKEHHS CeNeKTUBHOCTI

BuncokonpogyKTMBHUIN CKPUHIHF BracHoi ximidHoT 6ibnioTekn npoBogunu Ans ineHTudikauii akTMBHOCTI kaHaAuAaTiB
y iHriGitopn PI3Ky. PI3K, kaTtanisye docdonepeHic sig r-[32PJAT® po ninocom PIP,/PS y nosuuii D3' PIP, kinbug
ninigHoro iHo3uTy. Lia peakuisa € sanexHoto Big MgCl, Ta i racaTe y kaniii-cboccaTHoMy Gydepi BUCOKOT MONAPHOCTI 3
pH8,0, wo mictute 30M ELTA. Mpn CKpUHIHIY Lo peakuito npoBogaTb Yy NpUcyTHoCTI abo y BiacyTHICTb GibnioTeuHnx
cnonyk. PeakuiiHi npogyktn (Ta yci HemideHi npogykTun) nepeHocaTb y 96-KOMIpKOBWMW, MonepenHbO 3BOSIOKEHWUNA
GpinbTp-nnaHweT PVDF, inbTpyoTe Ta NpoMUBaoTb Y docdaTi kanito BUCOKOT MONsipHOCTI. CUMHTUNALIRHY peYOBUHY
[oaaTb 40 BUCYLLEHOI KOMIPKU Ta KifbKiCHO BU3Ha4YaloTb MOMMMHEHY panioakTUBHICTb.

BinblwicTe onepauii AocnigKeHHS NPOBOAWIN, BUKOPUCTOBYIOHYM pPOBOTOTEXHIYHI ycTaHoBkun BIOMEK® 1000
(Beckman) Ta yci nnaHweTn 34nTyBanun, BUKOPUCTOBYIOYM NMPOTOKOSM NAGHLWETHOrO NiYUBHUKY PIAUHHOI CUMHTUNAUIT
Wallac.
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MoTpiiHi BUXigHI po34nHK cybcTpaTiB Ta hepMeHTIB Ana AOCHiAXEHHs BUTOTOBNANM Ta 36epiranu y koBeTi (Ana
poboTOTEXHIYHOrO  JocnimkeHHa) abo  96-komipkoBoMy, V-OOHHOMY, MOMINPONINEHOBOMY NnaHwWeTi (ana
HEMEXaHi30BaHOro AOCNIMKeHHS). PeareHTn Oynn cTabinbHUMKU NPOTArOM LWOHaWMeHWwe 3 roguH npu KiMHaTHIRA
Temnepartyp.

MoTpiiHuiA cybetpat ans HTS mictme 0,6MM Na ,AT®, 0,10mMKi/mn T-[3?PJAT® (NEN, Pittsburgh, PA), 6mkM
ninocom PP4,/PS (Avanti Polar Lipids, Inc., Atlanta, GA), y 20mM "'EMEC 3 pH7,4.

MoTpiiiHWiA  BUXiOHWIA posdnH  cbepmeHTy ana HTS wmictus 1,8#M  PI3K ;, 150mkr/mn  koHadoro  1gG
(BUKOpPMCTOBYBAHOrO Tinbku sk cTabinisatop), 15mM MgCl,, 3mM DTT y 20MM MEMEC 3 pH7 4.

XiMiYHUA BUCOKONPOOYKTUBHUIA CKPUHIHT (HTS) 6ibnioTe4Hnx 3paskiB (KOXHWMI 3 BMICTOM nyna 3 22 crnonyk) y
anmetuncynedgokengi (AMCO) posbaensnu go 18,75mkM abo 37,8MkM y aBidi guctunboBaHii Bogi Ta 20Mkn
po3baBrieHb MoMiwanu y KOMipku 96-KOMIpKOBOro MominponineHoBoro nraHwWeTy Ans AOChigKeHHs. HeraTuBHUM
iHribyBanbHUM KOHTponem (abo NO3UTUBHUM (PEPMEHTHMM KOHTponem) 6ys OMCO, posbasrneHum Bogow, a y
MO3UTMBHUX iHrGYBanbHNX KOHTPONSAX 3acTOCOBYBanu koHueHTpauii LY294002, noctaTtHi ana 3abesnevenHs 50% Ta
100% iHribyBaHHS.

[o 20mkn posbaeneHb ob'egHaHol ximidHoi 6ibnioTekn gopasanu 20mkn 3XcybeTpaty. Peakuito iHilitoBany 20Mkn
3XdepmeHTy, iHKyOyBanm npu kiMHaTHIN TemnepaTypi npotarom 10 xBunuH. Lle posbaBneHHss gaBarno KiHUEBY
KoHLeHTpaLito 200MkM AT® y peakuiiiHoMy o6'emi. Peakuito synuHanu 50mkn - racunbHoro 6ydepy (1,0M docdar
kanito 3 pH8,0, 30MM E[LITA). YacTuHy racunbHoro po3yunHy (1-80Mkn) Aani nepeHocunn Ha nonepenHso 3BOSOXKEHWI
dinbTp-nnaHwet PVDF (Millipore #MAIP NOB 3 HacTynHuMK npomuBkamu no 200mkn 100% meTaHoroM, BoAow Ta nig
kiHelb 1,0M npomuBansHUM Bydhepom 3 chocaTom Kanito 3 pH8,0).

QinbTp-nnaHwet PVDP BigcmMokTyBanu y nomipHoMy Bakyymi (2-5Mm pT.cT.), npomuBanu 5200Mkn npomMuBansHoro
Oydbepy Ta gani cywunu BigcMokTyBaHHaM. PinbTp gani 6notyBanu, CyWwWNM Ha MOBITPi MOBHICTIO Ta BCTaBNAnM y
Wallac nigpaxyHkoBy kaceTy 3 50MKkn cuumHTUNsUinHoro koktennto Ecoscint, gogaHoro Ha koMmipky. [lormmHeHy
papioakTMBHICTb BM3Hadanu KinbkicHO Ta Aadi aHanisyBanu, nicns Hopmanisaudii o $hepMeHTHOro no3nTUBHOMO
koHTporto (npmbnuaHo 100%), Ans ineHTudikauil Toukn kpuoi npu 50% BenuyuH iHribyBaHHA ANa ouiHku BenuyurH IKsg
ans iHribitopie.

Yci 57 ob6'egHaHmx Kpawux koMipok ©ynu BuOpaHi gna aekoHBonouii, ocHoBaHOi Ha koMOGiHOBaHoMy KpuTepil
OCTaTOMHOI aKTUBHOCTI MeHLe 42% npu TeCTOBaHI KOHLEHTpaUil Ta 3aranbHin NPUIHATHIN ycniwHi cnpobi He BinbLue,
Hixk 0,2%. Mpwn 22 crnonykn Ha koMmipky yci 1254 cnonyku 6ynu ineHTudikoBaHi Yepes Lo AEKOHBOMIOLiD Ta OKpemo
pocnigxkeHi npu 1 koHueHTpauil 27,7MKM ans ineHTudikauii, ski cnonyku BUSIBNSAN NOTPIOHY aKTUBHICTb. 3 LbOro
pocnigkeHHs 6ynv BuGpaHi 73 cnonyku Ta gocnigxeHi gani Ans CTBOPEeHHA BenuuyvH kpruBusHu IK 55. 3a oTpvmMaHumMm
BenuunHamn kpusuaHm IKsy ana gocnigxeHb cenektmeHocTi npoTu PI3KA Ta PI3KB 6ynu BubpaHi 34 cnonyku (anemncs
NPOTOKON AOCHIMKEHHS Y npuknagi 11).

Y JOCHIOXKEHHAX CeneKTUBHOCTI oaHa crnonyka
3-(2-xnopeHin)-2-(9H-nypuH-6-incynedaninmeTun)-3H-xiHasoniH-4-oH (cnonyka D-000), 6yna BubpaHa sik BiQHOCHO
MOoTyXHa Ta CernekTuBHa cnonyka. Katanor gocnigxeHb Ta aHarnisiB ceneKkTUBHOCTI BaraTboX aHanoriyHUx Crnonyk 3
yAanow NOTYXHIiCTIo Ta/abo CeneKTUBHICTIO AaB TiMbKW OAHY CMOMyKy, WO Mana aKTUMBHICTb Ta CeneKTUBHICTb,
aHanoriyHy D-000. Lo cnonyky otpmmanu Big Contract Services Corporation (Katanor #7232154), BoHa BigpisHanacs
Big D-000 3amiwyrounm derinom 3amictb 2-xropdpeHiny y D-000.

Ak onucaHo Bule, iHriGiTop PI-3-kiHasn LY294002 (Calbiochem, La Jolla, CA) He Mae 3Ha4HOI CEeneKTUBHOCTI
cepern pisHUX TecToBaHMX i3ocopm Pl-3-kiHasn. B ymoBax Haworo fgocnigkeHHs LY294002 iwHribysana yci Tpu
isocpopmu Pl-3-kiHasn 3 BenuunHamu K5y 0,3-1mMkM. OgHak, konu cnonyky D-000 TectyBanu npoTu TUX Ke camux
isocbopm PI-3-kiHa3un, cnoctepiranu BigMiHHY ceneKkTMBHICTb. CneyndidHo, sk nokasaHo y Pir.1, D-000 iHribyeana
aKTMBHICTb isodopmu 1 PI3K 3 BenuunHolo 1Ky npubnusHo 0,3MkM, npy Tomy, WO Y NOAIGHMX yMOBax BOHA He
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iHribyBana akTuBHiCTb A Ta B isocdopm Ha mexi 100MkM cnonyku. Lli. pesynbTatv nokasytoTb, wo D-000 cenektuBHo
iHribye akTUBHICTL PI3K),.

MPUKNAOW 3-7

Ockinbkn PI3K), ekcnpecyeTbCsl y 3HaYHUX PIBHAX TibKM Y nefikouuTax, BanNWBO AN AOCHIMKEeHHs Al
cenekTueHoro ctocoBHo PI3K, iHriGiTopy Ha dyHKUii neikoyuTis. BignosigHo, gocnimxkysanu gito iHribysaHHa PI3K,, Ha
KINbKOX TUNax nenkouuTis. HedTpoinu gocnimkysanu Ons BU3HA4YeHHSA Aii, aKky Morno 6 BUKMIMKATWM CeneKkTUBHe
iHribysaHHa PI3Ky (Mpuknag 3, Hmk4e). HecnopisaHo 6yno sHaiaeHo, Wo cenekTuBHe iHribyBaHHs akTusHocTi PI3K
BUSABIAETHCA 3HAYHO acoUiioBaHUM 3 iHribyBaHHAM AesKuX, ane He ycix dyHKUiOHaNbHUX XapaKTepUCTUK aKTUBOBaHMX
HelTpodinis. Ha gogatok, Takox TecTyBanu fito iHribysaHHa PI3Ky, Ha dyHkuii B-kniTuH Ta T-knituH (Mpuknagn 4-5,
HWxye). BinbL Toro, ockinbkn PI3Ky Takox ekcnpecyeTbcs B ocTeoknactax, AocnimkyBanu Aito iHribyeanHs PI3Ky Ha
dyHKUilo Unx cneuianisoBaHux kniTuH (Mpuknag 6, Hux4e).

MPUKNAL 3

BusHauenHs poni PI3Ky, y dyHKuUiT HeliTpodinis

TectyBanu gito iHriGiTopy PI3Ky srigHo 3 BuHaxogom, To6T1o, D-000, Ha dyHKLUii HeTpodiniB, AK-TO BUpoBneHHs
cynepokcugy, ek3oUMTo3 enacrasm, XeMoTakeuc Ta 3HULLeHHs! BakTepil.

A OTpuMaHHS HERTpOiniB 3 KPOBI NOANHK

AniksoTu (8Mn) renapuHi3oBaHOT KpOBI Bif 30OPOBUX BOMOHTEpPIB HalwapoByBanu Ha 3mn npoknagkn 7,3% FICOLL®
(Sigma, St. Louis, MO) ta 15,4% HYPAQUE® (Sigma) i ueHTpudyrysanu npu 90006./xsun. npotarom 30 XBUNWUH npu
KIMHaTHIn TemnepaTypi y HacTinbHiin UeHTpudysi (Beckman). 36aradeHy HelTpoginamu CMyXKKy BULe3asHa4eHo!
npoknagku FICOLL®-HYPAQUE® 36bupanu Ta npomuBanu 36anaHCoBaHWM CONMbOBUM po3dnHOM XaHka (HBSS), wo
MicTuTb 0,1% xenatury. OCcTaTouHI epUTPOLMTU BUAANANN MNOTOHIYHUM nisucom 3 0,2% NaCl. OTpumaHi HerTpodinu
ABidi npommBanu HBSS, wo mictute 0,1% XenaTuHy Ta BUKOPUCTOBYBArMW HeramHo.

B. Bumip npogyKkyBaHHa cynepokcuay HenTpodinamu

BupobneHHs cynepokcuay € OOHOKW 3 O3HaK akTuBauil HelTpodinie. Pag aktueatopie pobuTe MOXMIMBUM
BUpoBneHHsa cynepokcuay HedTpodiinamu. fito iHriGitopy PT3Ky D-000 Ha BUpOBneHHs cynepokcuay TPbOMa PisHUMM
aroHictamu: TNF1A, IgG Ta fMLP, KOXXHUIR 3 SKMX penpe3eHTye OKpeMi Knacu akTusaTopis, BuMiptoBanu. Cynepokcug,
CTBOpPIOBAHMI HeWTpodinamMmun, BMMIPOBaN BIACTEXYBAHHAM 3MiHW MOMMHAHHSA NpW BiQHOBMEHHI uUuToxpomy C
mMoaudikauieto crnocoby, [wo onucaHo Green et al., pp.14,5,1-14,5,11 y Supp.12, Curr Protocols Immunol (Eds.,
Colligan et al.) (1994)], Taknm YnHoM. OKpeMi KOMipKn 96-KOMIPKOBOro NIaHLIETy MOKpUBanu nNpoTAaromM Houi npu 4°C
50MKn posvnHoM 2mr/Mn dibprHoreHy noauHu abo IgG. Komipkn npommeanm PBS Ta 40 KOXHOI KOMipku AopgaBanu
HacTynHi peareHTn: 50mkn HBSS abo cynepokcug-gucmytasu (1mr/mm), 50mkn HBSS abo TNF1A (50Hr/mn), S50mkn
yutoxpomy C (2,7mr/mn) Ta 100MKRn oumileHoi cycneHsii HenTpodpinie mioguHu  (210%niTur/mn).  TMnaHweT
LUeHTpudpyryeanu npotarom 2 xeunuH npu 20006./XBun. Ta BigcTexXyBanu NOrmuHaHHA npyu 550HM npoTsaromM 2 roguH.
[na BUMIpOBaHHA BIOHOCHOI KiNbKOCTI CTBOPIOBAHOMO Cyrnepokcuay, BEeNIMYMHW, OTpMMaHi 3 KOMIpOK 3 BMICTOM
cynepoKcua-gMcMyTasn BigHiManu Big ycix iHWWX Ta HopManisyBanu 4O BENUYUH, OTPUMaHMX 3 KOMipok 6e3 Byab-aKkoro
iHriGiTOpY.

Ak nokasaHo y ®ir.2, iHriGiTop PI3K,, D-000 iHribye iHoykosaHe TNF BupobneHHs cynepokcuay HedTpodinamu
3anexHUM Big KOHUeHTpauii YnHoM. BupobneHHsa cynepokcuay, iHgykoBaHe TNF, ameHLwyBanocs SO NOMIOBUMHU HOro
MaKCMMarnbHOT BenMYnHW npnbnnaHo npu 3mkM D-000. dir.2 Takox nokasye, WO BUPOGNEHHS Cynepokeuay, iHQykoBaHe
IgG HesHauHo iHribysanoca D-000. ®akTu4HO, HaBiTb npu 10MKM ueit iHriGiTop PI3K,, He mae Byap-Akoro BnnuBy Ha
BUpobneHHa cynepokcuay, iHaykoeaHe IgG.

Oani, pocnigxyesanu gito D-000 Ha BUPOGNEHHS cynepokcuay, iHOYKOBAHOIO APYMMM MOTYXKHUM iHOYKTOPOM,
OakTepianbHuM nentugom, dopmin-Met-Leu-Phe (fMLP). AHanoriyHo iHOykoBaHoMy TNF BMpoOneHHo cynepokcuay,
inoykoBaHe fMLP BupobneHHsi cynepokcmay Takox iHribyBanoca D-000 (®ir.3). Lli pesynbtatn nokasywTb, WO
iHriGitop PI3K, D-000 wmoxe BigBepTaTn CTUMynboBaHy creuudidHy iHOYKUio BUpoGneHHs  cynepokeundy
HeliTpodbinamu, Bkasylouu, wo PI3K), € sanyveHnm y Lei npouec.

C BumMip ek3ounTOo3y HENTpodinbHoI enacTasu

Ha popaTok Oo BMpOOMeHHsi cynepokcuay, akTUBOBaHI HENTPOMINM TaKoX BiONOBIgalTb BUBINIBHEHHSAM KiNbKOX
npoTeas, WO € BignoBiAHUMMW 33 MNOLUKOMKEHHA TKAHWH Ta XPALW, MPOTAroM 3anarneHHs. FK NMoKasHWK BUBINbHEHHS
npoteasn BumiptoBanu gito D-000 Ha ek3ounTo3 enactasn. EK3ounTO3 enactasu KinbkicHoO BU3HaYanum mogudikauieto
cnocoby, [onucaHoro Ossanna et al. J Ciin Invest, 77:1939-1951 (1986)], Takum 4mHOM. OuULLEHI HeWTpodinm
noauHn (0,10%) (06pobneni IMCO abo cepiiiHuMu posbaeneHHsimm D-000 y IMCO) ctumyniosanu fMLP y PBS, wo
MicTuTe 0,01mr/mMn yntoxanasuHy B, 1,0MkM asma Hatpito (NaNs3), Smkr/mn L-meTioHiHy Ta 1MkM fMLP npotarom 90
XBUIMH nNpn 37°C y 96-koMipkoBMY nnaHweTi. HanpukiHyi nepiogy iHKyGauii nnaHweT LeHTpudyryBanu npotsrom 5
XBUNKH npu 100006./xBun. Ta 90MKN HagocaaKoBoOro Wapy pignHu nepeHocuny go 10mMkn 10MM poaunHy cybcTpaTHoro
nentuay enactasun, MeO-suc-Ala-Ala-Pro-Val-pNA, e MeO-suc = wmeTokeu-cykuymHin, pNA = n-HiTpoaHinig
(Calbiochem, San Diego, CA). lNornuHaHHA npu 410HM BigcTexyBanu npoTaroMm 2 roguvH Yy 96-komipkoBomy
nNaHwWeTHOMY 34MTyBadi. [nsa BUMIPIOBaHHA BIOHOCHOI KifbKOCTI MiggaHol ek3ouuTo3y enactasu, YCi BenUYUHU
NOIMUHaHHA HopMarisysBanu o Benu4uHu, oTpumarol 6es Byab-akoro iHribitopy. Ak nokasaHo y ®ir.4, iHribitop PI3K
D-000 3Hau4Ho iHribye iHgykoBaHui fMLP ek3ouMTo3 enactasn Ta pobuTb Le 3aneXHWM Big O03W YUHOM. IHriGyBaHHsS
Oyno HaniB-makcumManbHUM Npu KOHUeHTpauii npuénusHo 2-3mkM D-000.

D. Bumip ingykoeaHoi fMLP mirpauii HenTpodinis nognHu

HeliTpodinm matoTb npuTamMaHHy 34aTHICTb MirpyBaTh 4Yepes3 TKaHWHW Ta € OAHMM 3 MepluMX TUMIB KMiTWH, Lo
npubyBaloTe Ha OiNSHKW 3ananeHHss abo nopaHeHHa TkaHuH. [ito D-000 Ha wmirpauito HerTpodpinie y Hanpsami
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KoHUeHTpauiHoro rpagieHty fMLP BumiptoBanu. Y poby nepen AocnigkeHHsM Mirpauii, 6-koMipkoBi nnaHweTu
nokpusann pekoMbiHaHTHUM KoHpgeHcoBaHuM Ginkom ICAM-1/Fc (Van der Vierenet et al., Immunity, 3: 683-690 (1995)
(25mkr/mn y rigpokap6oHaTHoMy Bydepi 3 pH9,3) Ta 3anuwanu npotarom Houi npu 4°C. lMicna npoMuBkn 1% po3vMHOM
arapoan y RPMI-1640 go komipok gogasanu 0,5% anbbymiH kopos'ayoi cupoBatkm (BSA), 6e3 iHribiTopy abo 3 HUM,
Ta NnaHWweTn Nomiliany y XornoausbH1K nepeq npobruBaHHAM OTBOPIB Y KenbOoBaHil araposi Ans cTBopeHHs 6nsiwok (1
LeHTparbHUIA OTBIp, OTOYEHUI 6 NepudepinHMU OTBOPAMU Ha KOMIPKY).

HeliTpodhinm niognHW oTpumyBanu sik onnMcaHo BuULe Ta 3HOB cycneHgysanu y RPMI cepenoBuili, ONOBHEHOMY
0,5% BSA npu 510%kniturn/mn. NMicns noeaHaHHs piBHWMX 06'eMiB cycneHsii HeliTpodbinie Ta cepenoeuiya (AMCO abo
cepinHnX posbaeneHb TecT-cnonykn y AMCO), HelTpodinu anikBoTyBanu y nepudepiriHi oTBopW, a y LeHTpanbHWi
otBip gogasanu fMLP (5mkm). MnaHweTn iHkyOyBanu npu 37°C y npucyTtHocTi 5% CO, npotarom 4 roguH, a noTim
NPUNUHANK Mirpadito goaaBaHHAM 1% posunHy rnyTapansgerigy y D-PBS. lMicna BuganeHHsa wapy araposu, KOMipKu
NpoMMBanv QUCTUIBEOBAHOK BOAOIO Ta CyLUUIIN.

AHaniz Mirpauii HeMTpoginiB NpoBOAMNM Ha aBTOMAaTW30OBaHI BigeoycTaHoBLUi 3 iHBepiiHUM Mikpockonom (ix
o6'ektn) Nikon DIAPHOT®', BukopuctoBytoum nporpamy NIH 1,61, BukopuctoBytodn nporpamu Mkposoft Excel Ta
Table Curve 4 (SSPS Inc., Chicago PL), iHgekc mirpauii oTpumyBanun Ans KOXHOI 3 OOCMigXeHWX yMoB. lHOoekc
Mirpayii BU3Ha4anM sk Nrowy nig KpUBOK, WO PENpe3eHTYE YUCIO NPOMIrpyBaBLUMX HEWTPOINiB CTOCOBHO YMCTOl
BiCTaHI Mirpauii Ha KNiTKHY.

Ak nokasaHo y dir.5, iHribitop PI3Ky, D-000 mMae cunbHy Aito Ha Mirpauilo HeMTpodinis, iHriGyloun Lo aKTUBHICTb
3anexHUM BiO A03M 4YMHOM. BenuumHa EKgy uiel cnonyk cTocoBHO iHriGyBaHHS Mirpauii HedTpodinis y Lux
pocnigkeHHsx npubnmaHo 1MkM. Ha ocCHOBi BisyarlbHOrO KOHTPOMK 3apeecTpOBaHUX LWMAXIB KNITUH Yy LUX
OOCNIQKEHHAX BUSIBNEHO, WO 3aranbHa OOBXMHA LNAXy ANs HEeWTpodiniB He BigdyBana 3Ha4HOro BRIUBY
TecT-cnonyku. MNepeBaxHille, cnonyka BnfMBana Ha opieHTauilo HenTpodinie abo opieHTalilo cnpsiMyBaHHs, Tak, Wob
3aMicTb Mirpauii B34OBX OCi XeMoaTpaKTaHTHOrO rpadieHTy, KNiTUHM MirpyBarnv HecnpsaMoBaHo abo MeHL CnpsiMOBaHo.

E. Bumip 6akTepuumnaHoi 34aTHOCTI HENTpoginis

BcTaHosneHo, wo iHri6iTop PI3K,-D-000 Bnnueae Ha Aeski dyHKUiT HeMTpodinis, AeTanisoBaHi Bulle, iHTepecHo
NOOMBUTUCS YW BMNNMBaE Chofyka Ha ornocepedkoBaHe HeWTpodinamu 3HuUweHHa ©Gaktepin. Lo D-000 Ha
onocepefkoBaHe HelTpodinamun 3HULWeHHs Staphylococcus aureus gocnigkyBanu 3rigHo 3i cnocobom, Wo [onucaHui
Clark Tta Nauseef pp.7,23,4-7,23,6 y Vol.2, Supp.6, Curr Protocols Inmunol (Eds., Colligan et al.) (1994)].
OuuLeHi HeliTpodinu miognHn (5108kniTnH/mMn) (06pobnennx JMCO abo cepiliHumMn posbaeneHHsiMu D-000 y IMCO)
nepemillyBanM 3 aBTOSOMYHOK CUPOBAaTKo. BupolleHi NpoTArom Hodi KMiTMHWM S. aureus npomuBanu, 3HOB
cycneHgyBanu y HBSS T1a popaBanu OO OMNCOHI30BAHUX CUMPOBATKOW HeWTpoddinie npu chiBeigHoweHHi 10:1.
HelTpodinam gaBanu 3acsBoiTu GakTtepii daroymTosHow . iHkybauieto npu 37°C npotsarom 20 xBUNWMH. HesacBoeHi
GakTepil sHuwWyBanu 10 ognHuuamMmu/mn nisoctacpivy npu 37°C npoTaroM 5 XBUAWH Ta CRifbHY CyMilWl poTUpyBanu npu
37°C. 3paskn Bugansnu y pisHUA 4ac Bnputyn go 90 XBUNMUH Ta HEWTpodinu nisyBanu po3baBneHHAM y BOAI.
XKutteagatHi GakTepii nigppaxoByBanu HaHECEHHAM MPUAHATHOrO po3baBrieHHs Ha TPUNTUKA30-COEBO-arapoBui
nnaHweT Ta nigpaxyHKom S. aureus KOSOoHii Micna BMPOLLYBaHHA NPOTSArOM HOMi.

Ak nokasaHo y ®ir.6, onocepenkoBaHe HeWTpodbinamm 3HMILEHHs S. aureus Oyno nogibHUM y 3paskax, obpobneHnx
OMCO (koHTporb) Ta D-000. Lli pesynbtaTu cBigdaTth, wWo iHriGiTop PI3K;, HesHadHo BNNMBae Ha 30aTHICTb
HelTpodinis A0 3HULEHHA S. aureus, ninTeepaAXyoun, Wwo PI3Ky Hesany4qeHuni y Lo doyHKLilo HelTpodinis.

MPUKNAL 4

BusHaverHa poni PI3Ky y B-dpyHKUiT nimcoyunTis

Oito iHriGiTopy Pl-3-kiHaan Ha yHKUIT B-kNiTWUH, BKMOYaYM KNacU4YHi MOKa3HUKKU, AK-TO . NPOAYKYBaHHS
aHTUTIN Ta iHAYKOBaHY NEBHUM CTUMYITHOIOUUM YMHHUKOM nporidepaliio, BUBYaNM TaKoX.

A. OTpuMaHHs Ta CTUMYnSLiS B-KniTUH 3 nepudepinHoi KpoBi NoaNHA

["enapuHizoBaHy kpoB (200mn) Big 300pOBMX BOSIOHTEPIB NepemilyBanu 3 piBHUM ob'emom D-PBS, HaHeceHMM Ha
1010mn FICOLL-PAQUE® (Pharmacia), Ta ueHTpudyrysanu npu 160006./xBun. npotsrom 30 XBUMMH NpW KiIMHATHIN
TemnepaTtypi. MoOHOHyKNeapHi KniTuHW nepudepinHoi kposi (PBMC) 36upanu 3 nosepxHs po3giny PICOIX®/cupoeartka,
HaHeceHo| Ha 10Mn cupoBaTkn 3apofka Tensatn (FBS) Ta ueHTpudpyrysanu npu 80006./xBun. npotsirom 10 xBunuH ans
BUAaneHHa TpombouuTie. MNicns npoMuBkK KNiTMHK iHKyByBanu 3 DYNAL® Antibody Mix (B-knituHHMIA komnnekT) (Dynal
Corp., Lake Success, NY) npotarom 20 xsunuH npun 4-8°C. lNicng BuaaneHHa HesB's3aHnx aHTUTIN PBL nepemiwysanu
3 MOKPUTUMU aHTU-MULaYMM IgG MarHiTHUMKU GycuHkamu (Dynal) npotarom 20 XBunvH npu 4-8 °C 3 oGepexHUM
CTPYWYBaAHHAM, a NOTIM BUAANEHHAM MiYeHWX He-B-kniTMH Ha cenapaTopi MarHiTHMUX OycuHok. Lo onepadito
nosToploBanu we pas. B-knituHu 3HoB cycneHaysann y RPM1-1640 3 10% FBS Ta Tpumanu Ha nbodi A0 HaCTynHOro
BMKOPWUCTaHHS.

B. Bumip npogyKkyBaHHA aHTUTIN B-KniTMHamu noguHn

0na pocnigxeHHA npoayKyBaHHA aHTuTin, B-knitmHWM noginanu Ha anikotn npu 50-7510 KNITUHW/KOMIPKY Y
96-koMipkoBMIA NnaHweT 6e3 iHribiTopy abo 3 HUM, o akoro gogasanu IL-2 (100ogunHuus/mn) Ta PANSORBIN®
(Calbiochem) knitnHn Staphylococcus aureus (1:90000). YacTuHy cepepoBuwa Buaananu Yepes 24-36 roguH Ta
ponaBanu cBixi cepeposuwa (6e3 iHribitopy abo 3 Hum) Ta IL-2. KynbTypu iHkyOyBanu npu 37°C B iHkyGaTopi y
npucytHocti CO, npoTaroM gopaaTkoBux 7 Ai6. 3pasky Big KOXHUX YMOB (NpU NOTPOEHHI) BUAansanv Ta aHanisyBanv
cTtocoBHo IgG Ta IgM, aki BumipsaHo 3a gonomoroto ELIS A. KopoTiwe, 96-komipkosi nnaHwetn IMMULON® 4 nokpuanu
(50mkn/komipk) 150H/MN ocnsvoro aHTuntoauHHoro IgG (H+L) (Jackson bnmunoResearch, West Grove PA), a6o
2MKr/Mn - ocnsyoro aHTuntoauHHoro IgG+igM (H+L) (Jackson bnmunoResearch) y rigpokapboHaTHomMy Oydepi Ta
3anuwanu npoTsarom Hodi npu 4°C. Micna 3x npomuekn BydepoBaHuM cochatom gisioNoriv4HUM PO3HUHOM, O MICTUB
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0,1% TWEEN®-80 (PBST) (350mkn/komipk) Ta ©6rokyBaHHS 3% kossudoto cupoatkowo y PBST (100mkn/Komipk)
npoTsaroM 1 rogMHW Npu KiMHaTHIA TemnepaTypi gopaeanu 3paskn (100MKN/KOMIpK) B-KMiTUHHOMO BUCHaXKEHOro
cepenoBua, posbasneHoro PBST. [Ona nnaHweTiB 3 IgG mexi posbaeneHHa cknaganu 1:500-1:10000), a gng
nnaHwerTie 3 IgM - 1:50-1:1000. Yepe3 1 roguHy nnaHweTu nigaaesanu Aii GioTMH-cnpsikeHoro aHTunauHHoro IgG
(100Hr/Mn) abo aHTunoguMHHoro IgM (200Hr/mn) (Jackson bnmunoResearch) npotsrom 30 xBunuH, a notim Ail
ctpentaBiguH-HRP (1:20000) npotarom 30 xBWnuWH, Ta nig KiHeup Aii pozydnHy TMB (1:100) 3 rigponepokcngom
(1:10000) npotarom 5 xBunuH, 3 3x PBST npomMuBkamu Mixk eTanamu. PO3BUTOK KONMbOPY 3YNUHAMW po3dnHOM H »SO4
Ta NNaHWeTU 34nTyBanM Ha nnaHweTHoMy 3unTyBadi ELISA. Ak nokaszaHo y @ir.7, D-000 3Ha4Ho iHribyeaB
npoayKyBaHHs aHTUTIN. Ha npogykyBaHHst IgM Bnnue 6yB OinblumM, HiXX Ha npoaykyBaHHs IgG: HaniB-makcumarbHe
iHridyBaHHsA npoaykyBaHHA IgM cnoctepiranu npubnuaHo npu 1MkM npotn npubnuaHo 7mMkM y MNOpPIBHAHHI 3
iHriGyBaHHSAM NpoayKyBaHHSA 1gG.

C. Bumip nponichepadii B-kniTuH y BignoBigb Ha cTUMynaLito NoBEpXHi KNiTUH IgM

Y BulWeHaBedeHOMY eKcnepumeHTi B-knitmHu ctumynioBanu, BukopuctoBytoun PANSORBIN®. [io D-000 Ha
peakuito nponicdepadii B-kniTUH, konu X cTumynoBanu IgM 4depes noBepxHO X KMNiTUH, BUMIpOBanu Takox
BUKOPUCTOBYIOYM aHTUTINO aHTu-IgM. Mwuwaui cnnenouyntn (Balb/c) nomiwanu y 96-koMipkoBi MiKpOTUTpyBanbHi
nnaHweTn npu 2105 knituH Ha komipky y 10% FBS/RPMI. MpuitHaTHi poaBaBneHHs TecT-iHri6iTopy y noBHOMY
cepenoBULLi JoaaBanu A0 KNITUH Ta NnaHWweTn iHKkybyBanu npoTsarom 30-60 XBUNWH OO0 SOOABaHHA CTUMYIHOKYOrO
YMHHKKY. Ticna nonepegHboi iHKYBauil TecT-iHriGiTopom npenapaty kosayoro aHTuTina F(ab'),, cneymdivyHoro cTocoBHO
M-naHuytora, oo komipok gogasanu IgM Muwi npu KiHUeBin koHUeHTpauii 25mkr/mn. MnaHweTtn iHky®yBanu npu 37°C

npotarom 3 Ai6 Ta Ao KoxHoi komipku aomaBarv 1MkKi [ SH]-TUMiOMH OO KiHLEBMX YOTMPLOX TOOMH KynbTuBaLii.
MnaHweTn 36upanun Ha CKIOBOSOKHSAHI inbTpK, NpoM1MBanii Ta MOMUHEHI pagio-MiTKW BU3HaYanun, BUKOPUCTOBYHOYM
Oeta-niunnbHuk (Matrix 96, Packard Instrument Co., Downers Grove, IL) Ta Bupaxanu ik 4MCno iMnynbciB Ha
XBuUnuMHy (CPM).

®ir.8 nokasye gito D-000 Ha cTuMynboBaHy aHTU-IgM nponidepauio B-knituH. Cnonyka iHribyeana CTUMMyrboBaHy
aHTK-IgM nponidpepadito B-kniTuH 3anexxHum Big 4osun YnHoM. MprnbnusHo npu 1MKM, nponidepadis aMeHLwyBanacs 4o
MOSIOBUHMW CBOET MAaKCUMaribHOT BENMUYMHU.

Ockinbkn cnonyka D-000 inribye nponichepauito B-knitnH, nepegbadeHo, Wo ud cnonyk Ta iHwi iHriGitopn PI3K ),
Mornn 6 OyTn BMKOPWUCTOBYBAHMMWU NS MpUrHiMeHHs HebaxaHoi nponidepadii B-kniTMH y KMiHIYHKMX yMOBaXx.
Hanpuknag, npu 3nosikicHocTi B-kniTuH B-kniTMHWM  pisHUX cTagin  gudpepeHuialii nokasylTb HeperynboBaHy
nponicbepaldlito. Ha ocHOBI NokasaHUX BULLe pe3ynbTaTis MOXHa 3pobUTW BUMCHOBOK, WO CenekTUBHI iHriGiTopn PI3Ky
mornu 6 6yTu BUKOPUCTOBYBAHUMM AF1A KOHTPOIIO, OOMekeHHs1, abo iHribyBaHHA POCTY TakuMx KIiTWH.

MPUKNAL 5

BuaHaderHs poni PI3K, y T-chyHKuil nimdoumnTis

BumiptoBanu nponicdepaudito T-kniTMH y BignoBige Ha koctumynsauito CD3+CD28. T-kniTvHM ounwanu Big KpoBi
300poBOT  NOAMHWM HEraTUBHOK  CemeKLUield, BUKOPUCTOBYHOUM MOKPUTI aHTWUTINaMWM MarHiTHi OycuHkM 3rigHo 3
iHCTpyKUiamMn BupoGHUKa (Dynal) Ta pecycneHgyBanm y RPMI. KnitnHn obpobnsnun OMCO abo cepitHuMu
posbaeneHHsMm D-000 y AMCO Ta nomiwanu npu ix 10 SkniTuHW/KOMipKy Ha 96-KOMIpKOBUIA NraHLET, nonepenHbLo
NOKPUTWIA KO3AYMM aHTUMULWaYnM IgG. Muwadi MoHoKnoHanbHi aHTU-CD3 Ta aHTn-CD28 aHTuTina gani gogaesanu oo
KOXHOI KoMipku npu 0,2Hr/mn Ta 0,2mMkr/mn, BignosigHo. MnaHweT iHkyGyBanu npu 37°C npotarom 24 roguH Ta

popaeanu [3H]-Tumionn (1mkKi/komipky). Le uvepes 18 roguH iHkyGauii KniTMHKM 36KMpany aBTOMATUYHUM 36KMpadem
KMiTUH, NPOMUBANK Ta KiflbKiCHO BU3Ha4Yanu nornuHeHy pagioakTUBHICTb.

Xoua iHribitop PI3Ky D-000 iHribyeas iHOykoBaHy aHTW-CD3- Ta aHT-CD28 nponidepaujito T-kniTuH, ioro aia He
nepesuvlyBana Woro gito Ha B-knitTuHM abo Ha pesaki dyHKUil HeWTpodinie. HaniB-makcumanbHoro iHribyBaHHs
NOIMNHEHHST TUMIAWHY He Aocarany Npu HaWBULLIN TECTOBAHIN KoHLeHTpauil, To6To, 10MkM D-000.

MPUKNAL 6

BusHavenHsa poni PI3Ky, y doyHKUiT ocTeoknacTis

Ona awnanisy Aii inri6itopy PI3K i D-000 Ha KMiTUHW OCTEOKNAacTiB KICTKOBOrO MO3KY MWL BUAINANK Ta
ondbepeHuiloBany X Oo ocTteoknactiB obpobkow KNiTUH ¢akTopoM cuMynsuii KonoHih makpodparis (mCSF) Ta
ocTeonpoTterepuHosuM niraHgom (OPGL) y cuposaTko-BmicHoMy cepegosulli (AMEM) 3 10% iHakTuBoBaHot
HarpiBaHHsiM FBS; Sigma) npotsirom 3 gi6. Ha 4eTBepty Aoby, Konm ocTeoknacra cranu po3BUHEHUMU, cepenoBuLle
BUOANSNM Ta KNiTUHW 36upanu. OcTeoknacTa NoMilLani Ha AeHTWHOBI nnacTuHu npu 105kniTuH/komipky y cepenoBuLi
ONst KynbTWBYBaHHS, T06T0, AMEM, wo Mictutb 1% cuposaTkm Ta 2%. BSA 3 55mkr/mn OPGL ta 10mkr/mn mCSF-1.
Uepes 3 rognHu cepefoBuLle 3amiHANU Ha 1% cupoBatkm Ta 1% BSA, 6e3 ocTeonoHTUHy abo 3 HuUM (25mkr/mMn) Ta
iHriGiTopamu PI3K (100HM). CepenoBullye 3aMiHANN KOXHi 24 TOAWHW CBIKMM OCTEOMNOHTUHOM Ta iHribiTopamu. Ha 72
roouHy cepenoBulle BUAAnsM Ta AEHTUMHOBI MOBEPXHi NPOMUBanNu BOAOK ANS BMOANIEHHs BiOxoniB KNiTWH Ta
chapbyBanm KUCNOTHUM remaTokcuniHoM. Hapgnuwok GapBHWKY BiOMWMBaNM Ta KiMbKiCHO BU3HaYanu rmubuHy NyHKW,
BUKOPUCTOBYIOYM KOHDOKarNbHY MiKpocKonito. SAK nokasaHo y Tabnuui 1, y ABOX ekcnepumeHTax, iHribitopu Pl-3-kiHasn
Manu iHribyBarnbHy fit0 CTOCOBHO (PYHKLii ocTeoknacTiB. Hecneyundiyni iHribitopn LY294002 Ta BOpTMaHiH iHribyeanm
aKTUBHICTb ocTeoknactis. OgHak, iHribiTop PI3K,, D-000 mas Hanbinbw cunbHy Aito, ockinekn npyu 100HM ua cnonyka
Malike NOBHICTIO iHriGyBana akTMBHICTb OCTEOKNACTIB.

Tabnuuyg 1
OcteonoHTuH (OPN). |D-000+OPN|LY294002+OPN |BopTmaHiH +OPK
10+0,5 1 4,6+0,22 5,7+0,6

-41-

76103 C2

UA



v N

c 01 9.

[ARS

170

15

20

25

30

35

40

45

50

55

60

65
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MPUKNAL 7

BusHavenHs poni PBK), y dyHKkLiT 6asodinis

OuiHky Aaii cnonykn 3rigHO 3 BUHaxo4oMm Ha dyHKUilo 6asodinie TecTyBanv, BMKOPUCTOBYIOYM 3BMYaliHE
OOCNIOKEHHS BUBINbHEHHA TicTamiHy, 3aranom 3rigHo 3i cnocobom, [onucaHum Miura et al, J Immunol,
162:4198-206 (1999)]. KopoTwe, 30aradeHi 6asocinM nonepedHbo iHKYyOyBanu 3 TecT-Clonykamu Mpu  KinbKox
koHueHTpauisx Big 0,1 go 1000HM, npotarom 10 xBunuH npu 37 °C. [ani, gogaBanu NOMIKMOHANBHUA KO3A4YMA
aHTunognHHni IgE (0, 1mkr/mn) un fMLP Ta gaBanu iHkyByBaTucs npoTtarom we aoaatkoBux 30 XBMMH. BUBINbHEHHS
ricTaMiHy y HagoCagkoBWM Liap pPiguHW BUMIplOBanu, BUKOPUCTOBYKOHM cnoci® aBTomaTu3oBaHo! dryopoMeTpii.
TecTyBanu ABi NOKa3aHi HUXYe CNosyKu.
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3MEHLUEHHA

BUBINbHEHHS

rictaminy

3-(2-xnopdpeHin)-5-metnn-2-(9H-nypmnH-6-incynsdaninmetn)-3H-xiHa3oniH-4-oHy
cTumynoBanu aHTu-IgE. Lle npurHideHHs BUBiINbHeHHs rictamiHy 6yro no cyTi 100% npu 1000HM, 3 BenuumHoto EK 5o

npnbn3Ho

25HM.
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3-(2-xnopeHin)-2-(1H-nipasono[3,4-d]nipumiguH-4-incynbdaninmetnn)-3H-xiHazoniH-4-oH  (d-999), y skl nypvHoBa
KinbLeBa CTpyKTypa € nepebynoBaHoto, Oyna MeHW edeKTMBHOKW Npu iHribyBaHHI BUBINbHEHHSA ricTamiHy. XoaHa
cnonyka He BUKNMKana Oyab-akoi ail, konu 6asodinv ctumyntoanu fMLP. [Ins nopiBHSHHSA, HECENEKTUBHUIA iHriBiTOp
PI3K LY294002, 6ye TectoBaHui npu 0,1HM Ta 10000HM, nokasaBlum 6nm3bke o 100% iHriOyBaHHSA BWBINbHEHHS
ricTamiHy Npn HaMBMWLLIN KOHLEHTpaLil.

Lli paHi ceigyaTb, wWo iHriGiTtopun akTueHoCTi PIl-3-kiHasn penbta MoXyTb OyTWM BUMKOPMCTOBYBaHUMWU AnA
NPUTHIYEHHA BUBINIbHEHHS TCTaMiHY SKMM € OOHUM 3 nocepenHukie aneprii. OCKINbKA aKTUBHICTL pisHUX Pl-3-kiHas,
€ noTpibHOK Ans TpaHcnopTy, cekpeuil Ta eksouutosy Oinkie y GaraTbox BULLEHABEOEHWMX Tunax KMiTWUH, AaHi
cBigYaTh, WO BUMBIMbHEHHSA TCTaMiHY iHWWMW KNiTUHAMKW, SK-TO TYYHUMMW KNiTUHaMKW, TakoX Moxe OyTu nopylleHum
AenbTa-cenekTMBHuMu iHribitopamn Pl-3-kiHaa.

MPUKNAON XIMIYHOIO CUHTE3Y

CneundivHi HeoOMeKyBarbHi NpUKIaan CNonykK 3rigHO 3 BUHAXO4OM NPEACTaBMNEHO HMkYe. Y piBHI TEXHIKM Bigomo,
O 3aXWUCHIi rpynn MOXHa 3acTOCOBYBaTWU TaM, A€ Le HeoOXigHO 3rigHO 3 3aranbHUMU NPUHLMNAMU CUHTETUYHOT XiMii.
Lli 3axucHi rpynn BuaansioTb Y KiHLUEBMX eTanax CUHTe3y B OCHOBHWX, KUCIIOTHMX, abo rigporeHoniTm4HmMX yMoBax,
pobpe BigomMux axiBuaM y piBHI TEXHIKU. BUKOPUCTAHHSAM MPUIAHATHUX Mpouedyp Ta 3axucty 6yab-akoi XiMidHo!
YHKLIOHANBHOT rpynu, CUHTE3y Cnonyk CTpykTypHoi cdopmynn (l), HEKOHKPETHO HaBedeHWX TyT, MOXHa AOCArTv
cnocobamMmn aHanori4yHUMN HaBegeHUM HIXKYe y CXeMax.

AKWO He BU3HaYeHo iHWe, Yyci BuXigHi MaTepiannm oOTpumyBanu Bi KOMEpPLiIAHMX nocTaqarbHUKIB Ta
BUKOpUCTOBYBanM 6e3 HacTynmHOI O4MCTKW. YCi peakuii Ta XxpomartorpadivHi dpakuii aHanisyBanm TOHKOLIApOBOHO
xpomartorpadieto (TLLUX) Ha cunikarenesux nnactuHax no 250Mm, BisyanizoBaHux ynbTpadionetosum (UV) ceitnom
abo 3abapsrieHHsM 1oaom (I,). MpoaykTu Ta iHTepmMediaTh odnwanu dnew-xpomartorpadieto abo obepHeHo-ha3oBo0
BUCOKONPOYKTUBHOK PiOUHHOK XpomaTorpadieto.

HacTynHi cKkopo4eHHs BMKOPWUCTaHO Y npuknagax cuHTesy: aq (BogH), H ,O (Boaa), CHCIly (xnopodopm), HCI
(rippoxnopugHa  kucnota), MeOH (metaHon), NaOH (rippokevag Hatpito), NaOMe (metokenp Hatpito), TFA,
(Tpudbnyopouroea kucnota), K,COz (kapboHat kanito), SOCIl, (tioHinxnopug), CH,Cl, (metunenxnopun), EtOAC
(etunauetaT), AM® (gumetundopmamig), EtOH (etaHon), AMCO (gumeTtuncynbdokeng), NaHCOz (rigpokapboHat
HaTpito), TLWX (ToHkowapoBa xpomaTorpadis), BEPX (BucokoedekTnBHa piguHHa xpomartorpacdis), HOBT
(rinpokcnbensoTtpuason), EDC (eTungietunaminonponinkap6ogiimin), DIEA. (giisonponinetuntan) Ta HOAc (outoBa
Kucnota).

|. BaranbHi cnocobu

Cnoci6 A

TioHinxnopya AopaBanv 4O LWBMAKO NEPEMillyBaHOrO Po34YMHY aHTPaHinoBoi KMCroT abo 6eH30MHOI Kucnotn y
GeH3oni Ta cyMmilW nepemilyBany nNpu KWMNiHHI Nig 3BOPOTHUM XorioausibHUKOM npotaroM 5-18 roauH. PeakuiiHy cymill
KOHLeHTpyBanu y Bakyymi Ta ovvwanu gpivi 6eHsonomM. YTBopeHe macno posunHsanu y CHCl; Ta 0o uboro posynHy
OofaBarnv NPUIRHATHUIA aHiniH. PeakuinHy cyMilw rpinu 4o KMMNiHHS nig 3BOPOTHUM XONOAWMBHUKOM Ta NepeMillyBanu 4o
38BepLUEHHs, SIke BU3Ha4anu 3a gonomoro TLUX, npu akoMy peakuiiHy CyMill OXOMNOMKYBanu [0 30BHILLIHBOT
Temnepatypu. Ocan BUAanNann inbTpyBaHHAM Ta inbTpaT KOHUEHTpyBanu y BakyyMi. CMpuiA NpogyKT ouuwianu
XpomaTorpadieto Ta/abo nepekpuctanisauieto 3 MeOH ans oTpumaHHa amigis la-Ir.

Cnoci6 B

[o wBmako nepemilyBaHoi cycneHsii amigy y NboasiHii ouToBI KMCNOTI gogasanu xnopauetunxnopug. PeakuiHy
cymiw rpinu o 120°C Ta nepemiyBanu npu LA TemnepaTypi 4O 3aBepLUEHHs!, sike BU3Ha4anu 3a gonomoroto TLLUX.
Micns WBNAOKOTO OXONMOMPKEHHS peakuinHy CyMill KOHLUEHTpYBanu y Bakyymi. CUpWiA 3anuLoK ouuLani eKkcTpakuieto,
XpomaTorpadieto Ta/abo nepekpucTanisalieto ons oTpMMaHHA Xnopuais 2a-2r.

Cnoci6 C

Cymiw xropuay, HiTporeHoBoro abo cynbdypHOro Hykneodiny, Hanpuknag, MOHorigpaTy MepkanTonypuHy abo
apeHiHy Ta. Ko,CO3z y IM® nepewmiwyBanu npu KiMHaTHIN TemnepaTypi npoTsirom 15-72 roguH. YTBOpeHY cycrneHsiio
BMNMBanNU y BoAy Ta Tpumanu npu 4°C NpoTArom Kinbkox roanH. CUpuin TBepauin npoaykT inbTpyBanu, npoMusanu
BOOOK Ta ouuLLanu xpomarorpadieto abo nepekpucTanisalieto ans oTpUMaHHS KiHLEBUX NPOaYKTIB.

MPUKNAL 8

OTpumaHHs iHTepMegiaTie; AMign

2-amiHo-N-(2-xnopdeHik)-4,5-anmeTtokcnbeHsamig (1a)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYIOUM 4,5-gumMeTokcnaHTpaHinoBy kucnoty (5,0r, 25,4mmonb) Ta SOCI,
(5,5mn, 76,1mMmonb) y Gensoni (100mn), a noTim 2-xropaHiniH (6,7mn, 63,5Mmonb) Ta CHCIz (75mn). TMpogykTt
npomMuBanM BogHUM posduHoMm NaHCO; (225wmn) ta HCI (0,5M, 75mn) i ounwanu xpomatorpadieto y CHoCl, ang
OoTpuUMaHHA 4,3r kopudHeBoi MiHU. (55%). H AMP (CDCl3) p: 8,42 (dd, J=1,5,8,3I'y, 1H); 8,32 (br s, 1H); 7,40
(dd, J=1,4,8,0ly, 1H); 7,31 (dt, J=1,4,79Mu, 1H); 7,05 (dt, J=1,5,7,7Ty, 1H); 7,03 (s, 1H); 6,24 (s, 1H);
3,8 8 (s, 3H); 3,87 (s, 3H). MC (EP*): m/z 307,0 (M™).

2-amiHo-5-6poM-N-(2-xropdeHin)bensamig (1b)

OTpuMaHo 3rigHo 3i cnocobom A, BMKOPUCTOBYHOYUM 2-aMiHO-5-6pomGeH3onHy kucnoty (5,0r,23,1mmonb) ta SOCI,
(7,0mn, 95,9vMonb) y G6eHsoni (50m), a noTim 2-xnopaHinid (7,3mn, 69,3mmonb) Ta CHCIl; (50Mmn). MpogykT ounwanu
aBsoma xpomatorpadiamu y CH ,Cl, ans oTpumaHHs 1,481 xoBTo-opaHxeBoro TeBepaoro npoaykty (20%). 'H AMP
(CDCl3) p: 8,36 (dd, J=1,2, 8,2y, 1H); 8,20 (br s, 1H);, 7,62 (d, J=2,1Ty, 1H); 7,42 (dd, J=1,3, 8,0l'y, 1H);
7,34 (dd, J=2,2, 8,8I'u, 1H); 7,28-7,33 (m, 1H); 7,09 (dt, J=1,4, 7,7T"u, 1H); 6,62 (d, J=8,7l"u, 1H);5,57(brs,2H).

2-amiHo-N-(2-xnopdeHin)-4-dpnyopbeHsamia (1c)
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OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYHOUM 2-aMiHO-4-cbriyop6eHsoiiHy kucroty (1,15r, 7,41mMmonk) Ta
SOCl; (1,4mn, 18,5Mmonb) y 6eHsoni (25mn), a noTiMm 2-xnopaHtinid (1,6mn, 14,8mmone) Ta CHCag (25mn). MpogykTt
xpomaToTpadyBanm 3 CH,Cpa,, oat po3Tupanu y rekcaHax Ans oTpumanHa 1,02r GinyBaToro TBepmoro npomaykTy
(52%). 'H AMP (CDCls) uo 12,91 (br s, 1H); 8,72 (dd, J=2,7, 12I'y, 1H); 8,34 (dd, J=6,4, 9,2y, 1H); 8,29
(dd, J=5,9, 8,8y, 1H); 7,81 (dd, J=6,2, 8,8y, 1H); 7,28 (dt, J=2,4, 3,4y, 1H); 7,21 (dd, J=2,4, 9,0lu,
1H); 6,92 (ddd, J=24, 7,3, 9,1y, 1H); 6,54 (ddd, J=2,4, 7,8, 8,8y, 1H); 6,45 (dd, J=2,4, 11y, 1H); 593
(brs, 2H). MC (EP*): m/z 265,0 (M™).

2-amiHo-5-xnop-N-(2-xrnopdeHin)bensamig (1d)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYIOYM 2-aMiHO-S-xropbeH3oliHy kucnoty (2,0r, 11,7mmonb) ta SOCI,
(2,2mn1, 29,2mMorb) ¥ GeHsoni (50mn), a noTim 2-xropaHinii (2,5mn, 23,3MMornb).Ta CHCl, (50Mmn). MpogykT ounwanu
nepekpucTanisatieto 3 MeOH ana oTpumaHHa 1,72r TemMHo-xoBToro Teepaoro npoamy (52%). 'H AMP (CDCly) T
8,37 (dd,J=1,5, 8,3luy, 1H); 8,22 (br s, 1H); 7,48 (d, J=2,3.'uy, 1H); 7,42 (dd, J=1,5, 8,1y, 1H); 7,31 (dt,
J=1,4, 7,8y, 1H); 7,22 (dd, J=2,4, 8,8I'y, 1H); 7,09 (dt, J=1,5, 7,7y, 1H); 6,67 (d, J=8,8I'u, 1H); 5,56 (br S, 2H),

2-amiHo-N-(2-xnopdeHin)-6-cdnyopbeHsamin (1e)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYIOUN 2-amiHo-6-chrnyopbeH3oiHy kucnoTy (2,0r, 12,9mmonb) Ta SOCI;
(2,3mn1, 32,2mMMonb) y 6eH3oni (50mrm), a noTim 2-xropaHinid (2,7mn, 25,8mmone) Ta CHCl; (50Mmn). MpogykT ounwanu
xpomaTtorpadieto y cymiwi EtOAc/rekcann ans oTpumanHs 2,06r 6nigo-oparxesoro Teepaoro npoaykTy (60%). 'H
AMP (CDClg) p: 9,00 (d, J=17T'y, 1H); 8,47 (d, J=8,3l'y, 1H); 7,41 (d, J=8,0ry, 1H); 7,30 (t, J=7,9Ty, 1H);
7,10-7,20 (m, 1H); 7,07 (t, J=7,7T"y4, 1H); 6,49 (d, J=8,3I'y, 1H); 6,03 (br s, 2H). MC (EP*): m/z 265,0 (M*).

2-amiHo-6-xnop-N-(2-xnopdeHin)oensamig (1f)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYOYMN 2-aMiHO-6-xopOeH30inHy kucnoty (2,5 r, 14,6mmonk) Ta SOCI,
(2,7vn, 36,4mmonb) y GeHsoni (75mMn), a notim 2-xnopaHiniH (3,1mn, 29,1mmonb) Tta CHCIz; (75mn). TMpogykTt
xpomatorpacdysanum y CH,Cl, ans otpumanHs 1,051 KOBTO-OpaHXeBOro TBepAoro npoaykty (26%). 'H AMP
(CDCl,) p: 8,54. (d, J=8,1T'y, 1H); 8,30 (br s, 1H); 7,41 (dd, J=1,5, 8,0ry, 1H); 7,33 (t, J=7,8My, 1H); 7,10
(t, J=8,1uy, 1H); 7,09 (dt, J=1,1 7,8y, 1H); 6,78 (dd, J=0,4,7,9Tu, 1H); 6,63 (dd, J=0,9,8,2l'y, 1H); 4.69
(br s, 2H). MC (EP*): m/z 303,0 (M*22), 281,0 (M*).

2-amiHo-N-(2-xnopdeHin)-6-meTnndensamia (1g)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYIOUUN 2-aMiHO-6-MeTun6eH30nHy kucnoTy (2,5r, 16,5mMmonb) Ta SOCI,
(3,0mn1, 413mmonb) y GeHsoni (75mn), a notim 2-xmopadiniH (3,5mn, 33,0mmone) Ta CHCly (75mn). TMpogykTt
xpomartorpacdysann y CH.Cl, Ang oTpumanHa 2,19r kopuuHesoro macna (51%). 'H AMP (CDCly) w 8,58 (d,
J=8,1Tu, 1H); 7,99 (br s, 1H); 7,40 (dd, J=1,4, 8,0ry, 1H); 7,34 (t, J=7,7Tu, 1H); 7,11 (t, J=7,8Iy, 1H);
7,09 (dt, J=1,5, 7,7 HZ, 1H); 6,64 (d, J=7,5I"y, 1H); 6,59 (d, J=8,1 HZ, 1H); 4,29 (br s, 2H); 2,45 (s, 3H).
MC (EP): m/z 283,0 (M*22).

2-amiHo-3-x1op-N-(2-xrnopdeHin)beHsamin(1h)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYOUN 2-aMiHO)-3-xr1opbeHsoiiHy kucnoty (1,0r, 5,82mmone) Ta SOCI,
(1,17mn, 14,6mmonb) y Gensoni (25mn), a notim 2-xnopadinii (1,2mn1, 11,7vmonb) Ta CHCI; (25mn). TMpogykT
nepekpuctanizoysany 3 MeOH ans oTpumanHs 1,29r xoBToro TBepaoro npoaykTy (78%). 'H AMP (CDCI,) 8: 8,43
(dd, J=1,4, 83ru, 1H); 8,30 (br s, 1H); 7,47 (dd, J=1,1, 8,0lu, 1H); 7,42 (d, J=8,0ly, 2H); 7,33 (dt, J=1/4,
7,9y, 1H); 7,09 (dt, J=1,5, 7,7y, 1H); 6,68 (t, J=7,9y, 1H); 6,13 (br s, 2H). MC (EP): m/z 281,0 (M*).

2-amiHo-N-gundeHin-2-in-6-xnopbexsamig (1i)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYHOUM 2-aMiHO-6-xrop6eH3oiHy kucnoty (2,0r, 11,7mmonb) Ta SOCI,
(2,1mn, 29,3mmonb) y BeHzoni (60Mn), a noTim 2-amiHoaudeHinamiH (4,15r, 24,5mmone) Ta CHCl, (60Mmn). Mpogykt
xpomaTtorpadysanu y CH,Cl, ang oTpumanHs 2,161 criHeHoro TeMHo-aHTapHoro sannwiky (57%). H AMP (CDCl5) T
8,48 (d, J=8,2I'y, 1H); 7,79 (br s, 1H); 7,34-7,46 (m, 6H); 7,20-7,30. (m, 2H); 7,00 (t, J=8,1'y, 1H); 6,63
(dd, J=0,6, 7,9y, 1H); 6,54 (d, J=8,3I"y, 1H); 4,58 (br S, 2H). MC (EP): m/z 323,1 (mf)

2-amiHo-6-xnop-N-o-ToninbeHsamig (1))

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYHOUM 2-aMiHO-6-xropbeH3olHy kucnoty (1,0r, 5,83mmonb) Ta SOCI,
(1,17mn, 14,6mmonb) y ©GeHsoni (30mn), a notim o-tonyiguH (1,4mn, 12,8mmons) Ta CHCIly (30mn). TMpogykTt
xpomatorpadysanu y CH,Cl, ana oTpumanHs 840Mr macnonogi6Horo xoBToro npoaykty (55%). 'H AMP (CDCls) TH
7,96 (d, J=7,9ru, 1H); 7,60 (br s, 1H), 7,23-7,30 (m, 2H); 7,14 (t, J=7,5'y, 1H); 7,11 (t, J=8,3ly, 1H), 6,78
(d, J=7,9ru, 1H); 6,64 (d, J=8,2I"y, 1H), 4,73 (br s, 2H), 2,35 (s, 3H). MC (EP):m/z 261,0 (M*).

2-amiHo-6-xnop-N-(2-cpnyopdeHin)6eHsamia(1k)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYOYM 2-aMiHO-6-xropbeH3oliHy kucrnoty (2,0r, 11,7mMmonb) Ta SOCb
(2,7mn, 29,1mmonb) y GeHsoni (60mn), a notim 2-conyopaHinii (2,3mn, 23,4mmonb) Ta CHC1; (60mn). MpogykTt
xpomartorpacysany y CH,C1, Ans oTpumanHs 1,05 r xoBToro Teepaoro npoaykty (34%). 'H AMP (CDCly) w 8,45
(t, J=8,0ru, 1H); 8,01 (br s, 1H); 7,02-7,22 (m, 4H); 6,78 (dd, J=0,5, 7,9y, 1H); 6,64 (dd, J=0,8, 8,2y,
1H); 74,73 (br s, 2H). MC (EP): m/z 265,0 (M*).

2-amiHo-6-xnop-N-(2-meTokcudpeHin)bensamig (11)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYOUN 2-aMiHO-6-xrop6eH3oliHy kucnoTy (2,0 r, 11,7MMonb) Ta SOCI,
(2,7mn1, 29,1Mmonb) y ©GeHsoni (60mn), a noTtiMm o-aHisuguH (2,6mn, 23,4mmone) Ta CHCly (60mn). [MpogykTt
xpomaTtorpadgysanu y CH,Cl, ans oTpumaHHsa 2,61r TemHo-xoBToro macrna (81%). 'H AMP (CDCl,) w 8,53 (dd,
J=1,7, 79"y, 1H; 839 (brs, 1H); 7,11 (dt, J=1,6, 7,8.Tu, 1H); 7,09 (t, J=8,1y, 1H); 7,02 (dt, J=14,
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7,8y, 1H); 6,92 (dd, J=1,4, 8,0ry, 1H); 6,62 (dd, J=0,9, 8,2y, 1H); 4,66 (br s, 2H); 3,87 (s, 3H). MC (EP): m/z 277,0
(M,

2-amiHo-N-(2-xrnopdeHin)-3-TpngpnyopmeTundeHsamig (1m)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYOUN 3-TpUdhryopMeTunaHTpaHinoBy kucnoty (2,0r, 9,75mMmonk) Ta
SOCl, (1,8mn, 24,4mmonb) y G6eH3oni (50mn), a notim 2-xnopadiniH (2,1mn, 19,5mmone) Ta CHCIy (50mn). MpoaykTt
ounLany nepekpuctanisatielo 3 MeOH ang oTpumanHs 2,38 xoBTuxX kpucTanie (78%). 'H AMP (CDCl,) w: 8,40 (dd,
J=1,4, 8,3ry, 1H); 825 (br s, 1H), 7,71 (d, J=7,8Mu, 1H); 7,60 (d, J=7,8Mu, 1H); 7,43 (dd, J=1,4, 8,0y,
1H); 7,34 (dt, J=1,3, 7,9y, 1H); 7,11 (dt, J=1,5, 7,7Ty, 1H); 6,77 (t, J=7,8My, 1H); 6,24 (br s, 2H). MC
(EP): m/z 315,0 (M™).

(2-xnopdeHin)amiH 3-amiHoHadTaniH-2-kap6oHOBOI KucnoTtn (1n)

OTpuMaHo 3rigHO 3i cnocobom A, BUKOPWUCTOBYHOUM 3-amiHO-2-HadTonHy kucroty (2,0r, 10,7mmonb) Ta SOCI,
(1,9vn, 26,7mmonk) y Genszoni (50mn), a notiMm 2-xnopaHiniH (2,3mn, 21,4mmonb) Ta CHCl;  (50mm). TMpogykTt
nepekpucTanisosysanu 3 MeOH ans oTpumanHs 1,71r kopuuHesoro TBepgoro npoaykty (54%). 'H AAMP (CDCly) T
10,88 (br s, 1H); 9,21 (s, 1H); 8,91 (s, 1H); 8,70 (dd, J=1,0, 8,3y, 1H); 7,95-8,01 (m, 1H; 7,87-7,94 (m,
1H); 7,60-7,68 (m, 2H); 7,41 (dd,J=1,3, 8,0lu, 1H); 7,34 (dt, J=1,2, 7,8y, 1H)/7,07 (dt, J=1,4, 7,7Tu, 1H).
MC (BS): m/z 297,1 (M™).

2-amiHo-N-(2-xnopdeHin)-4-HiTpobeHsamiH (10)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYIOUM 4-HiTpoaHTpaHinoBy kucnoty (5,0r, 27,5mmonb) ta SOCI,
(5,0mn, 68,6mMmonb) y GeHsoni (150mn), a notim 2-xnopadiniH (5,8mn, 55,0mmonb) Ta CHCly (150mn). MpogykTt
ounwann xpomatorpadpieto 'y CHoCl,, a notim nepekpucrtanisadieto 3 MeOH pana oTpumaHHa 2,20r
opaHXeBo-kopudHeBoro Teepaoro npoaykty (31%). HAMP (CDCly) po 8,41 (dd, J=1,3, 83y, 1H) 831 (br s,
1H); 7,67 (d, J=8,6l'y, 1H); 7,57 (d, J=2,1T"y, 1H); 7,52 (dd, J=2,2, 8,5y, 1H); 7,44 (dd, J=1,3, 8,1y, 1H);
7,35 (dt, J=1,3,7,9I"y, 1H); 7,13 (dt, J=1,4, 7,8y, 1H); 5,88 (br s, 2H). MC (EP): m/z 292,0 (M™*).

2-amiHo-N-(2-xropdeHin)-5-rigpokcnbeHsamig (1p)

OTpumaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYHOUM 2-aMiHO-5-rinpokcnbeHsonHy kucnoty (5,0r, 32,7mMmornb) Ta
SOCI, (6,0mn, 81,6mmonb) y 6eHsoni (150m), a noTtim 2-xnopaHiniH (6,9mn, 65,4mmone) Ta CHCIz (150Mmn). MpogykTt
ovvwanu pasoma xpomartorpadiamu y cymiwi MeOH/CH ,Cl, ans oTpumaHHs 990Mr Kopu4HeBOro TBEpAoro
npoaykty(12%). 'H AMP (MeOH-dg) w 7,92 (dd, J=1,6, 81y, 1H); 7,48 (dd, J=1,5, 7,7Ty, 1H); 7,34 (dt
J=1,5, 7,7Tu, 1H); 7,20 (dt, J=1,7, 7,7Ty, 1H); 7,16 (d, J=2,7Tu, 1H); 6,83 (dd, J=2,7, 8,7Ty, 1H); 6,76 (d,
J=8,7T"y, 1H); 6,24 (br s, 2H). MC (EP): m/z 263,0 (M*).

2-amiHo-N-(2-xnopdeHin)-4,5-gndpnyopbenHsamia (1q)

OTpuMaHo 3rigHo 3i cnocobom A, BUKopucToBytoun 4,5-andryopaHTpaHinoBy kucroty (2,0r, 11,6mmonb) Ta SOCI,
(2,1mn, 28,9vMonb) y 6eH3oni (60mr), a noTiM 2-xropaHiniH (2,4mn, 23,2mmonk) Ta CHCIl; (60mm). MpoaykT ounwanu
AaBsoma xpomartorpadiamu y CH,Cl, Ta EtOAc/rekcann Ans oTpuMaHHa 769Mr XoBTOro TBepaoro npoaykTy (23%). 'H
AMP (CDCl3) y: 8,69-8,82 (m, 1H); 8,00 (dd, J=8,4, 9,0ry, 1H), 7,90 (dd, J=8,9, 12l'y, 1H); 7,3 9 (dd,
J=6,8, 10I"'y, 1H); 6,53 (dd, J=6,6, 12I'y, 1H); 6,41 (br S, 2H); 5,79 (br s, 1H). MC (EP): m/z 283,1 (M*).

2-amiHo-N-(2-xrnopdeHin)-5-pnyopbeHsamig (1r)

OTpuMaHo 3rigHo 3i cnocobom A, BUKOPUCTOBYHOUM 2-aMiHO-5-cbriyopbeHsoiiHy kucroty (1,0r, 6,45mmonb) Ta SOCI,
(1,2mn1, 16,1mmonb) y Gensoni (30mn), a notim 2-xmopaHinin-(1,4mn, 12,9vmonb) ta CHCIl3; (30mm). TMpogykTt
poatupann y CH,Cl, ana oTpumanHs 985Mr ripunyHo-xoBToro Teepgoro npoaykty (58%). 'H AMP (CDCly) . 7,66
(dd, J=2,9, 8,7y, 1H); 7,52-7,55 (m, 1H); 7,32-7,37 (m, 3H); 7,09 (dt, J=3,0, 8,5y, 1H); 6,71 (dd, J=4,3,
8,7T"y, 1H). MC (EP): m/z 305,0 (M*40).

MPUKNAL 9

OTpumaHHs iHTepMegiaTiB; Xrnopuau.

2-xnopmMmeTun-3-(2-xnopdeHin)-6,7-gumeTtokcn-3H-xiHasoniH-4-oH (2a)

OTpumaHo 3rigHo 3i cnocobom B 3 1a (2,95r, 9,63mMonb) Ta xnopaueTunxnopugy (2,3mn, 28,9MMonb) y oUTOBIR
kucnoTi (30mn). OuuileHo ekcTpakuieto 3 BogHoro posudunHy K,COs; Ta nepekpucTanisauielo 3 isonponaHosny ansg
oTpuMaHHa 1,61r KOpMYHEBOro KpucTanidHoro Teepaoro npoaykty (46%). 'H AMP (CDCly) wo 7,59-7,66 (m, 2H);
7,45-7,56 (m, 3H); 7,20 (s, 1H); 4,37 (d, J=12l'y, 1H); 4,08 (d, J=12ly, 1H); 4,04 (s, 3H); 4,00 (s, 3H). MC
(EP): m/z 365,0 (M™).

6-6pom-2-xropmeTnn-3-(2-xrnopdeHin)-3H-xiHazoniH-4-oH  (2b)

OTpumaHo 3rigHo 3i cnocobom B 3 1b (500mr, 1,54Mmonb) Ta xnopaueTtunxropuay (0,37mn, 4,61MMonb) y ouyToBIn
kucnoTi (10mn). OunweHo nepekpucTanisadieto 3 isonponaHony Ans otpumManHa 490mr GinyBaToro TBepAoro NpoAaykTy
(83%). 'H AMP (CDCly) w 843 (d, J=2,3My, 1H); 7,91 (dd, J=2,3, 8,7Ty, 1H), 7,67 (d, J=8,7Ty, 1H);
7,60-7,65 (m, 1H); 7,47-7,56 (m, 2H); 7,52 (t, J=5,3lu, 1H); 7,47-7,56 (m, 1H); 4,37 (d, J=12l'y, 1H), 4,06
(d, J=12l"y, 1H). MC (EP): m/z 385:0 (M™).

2-xrnopmMmeTun-3-(2-xnopdeHin)-7-gpnyop-3H-xiHasoniH-4-oH (2c)

CTpumaHo 3rigHo 3i cnocobom B 3 1c (500mr, 1,89mmonb) Ta xnopaueTtunxnopuay (0,45mn, 5,67MMonb) y oUToBIN
kuenoTi (10mn). OumnileHo ekcTpakuieto 3 BogHoro posdnHy KoCOgz, a noTiM nepekpucTanisadieto 3 isonponaHony ang
oTpuMaHHa 501Mr OBTOrO KpucTamivHoro Teepaoro npoaykTy (82%). 'H SIMP (CDCl,) p: 8,32 (dd, J=6,0, 8,9y,
1H); 7,59-7,66 (m, 1H); 7,50-7,55 (m, 3H); 7,44 (dd, J=2,4, 9,4I'u, 1H); 7,27 (dt, J=2,5,8,5I'y, 1H); 4,37 (d,
J=12Iy, 1H); 4,07 (d, J=12I"y, 1H). MC (EP): m/z 323,0 (M*).
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6-xr1op-2-xrnopmeTun-3-(2-xrnopdeHin)-3H-xiHazoniH-4-oH  (2d)

OTpumaHo 3rigHo 3i cnocobom B 3 1d (500mr, 1,78Mmonb) Ta xnopaueTtunxropuay (0,42mn, 5,33MMonb) y ouToBIR
kucnoti (10mn). OunwieHo nepekpucTanisauieto 3 isonponaHony Ana otpumaHHa 555Mr KOBTOro TBepAaoro NpoayKTy
(92%). "H AMP (CDCl,) wo 827 (d, J=19"u, 1H); 7,74-7,78 (m, 2H), 7,60-7,66 (m, 1H), 7,48-7,57 (m, 3H),
4:37 (d, J=12ry, 1H), 4,07 (d, J=12ry, 1H). MC (EP): m/z 339,0 (M™).

2-xnopmeTun-3-(2-xnopdeHin)-5-gpnyop-3H-xiHasoniH-4-oH (2e)

OTpumaHo 3rigHo 3i cnocobom B 3 1e (500mr, 1,89Mmonb) Ta xnopaueTtunxropuay (0,45mn, 5,67MMonb) y ouToBIR
kucnoTi (10mn). OuuileHo ekcTpakuieto 3 BogHoro posudunHy Ko,COs; Ta nepekpucTanisauielo 3 isonponaHorny Aansg
oTpumMaHHa 430mMr GinyeaToro KpucTanidHoro TBepdoro npogykTy (70%). 'H SIMP (CDCly) uo 7,76 (dt, J=5,3, 8,2I'y,
1H); 7,56-7,65 (m, 2H); 7,47-7,56 (m, 3H); 7,16-7,25 (m, 1H); 4,35 (d, J=12ly, 1H), 4,07 (d, J=12I"y, 1H). MC
(EP): m/z 323,0 (M*)

5-xnop-2-xnopmetnn-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom B 3 1f (1,00r, 3,56mmonb) Ta xnopaueTtunxnopuiy (0,85mn, 10,7Mmonb) y ouTOBI
kucnoTi (15mn), ounleHo nepekpucTanisauieto 3 isonponaHony Ans oTpumaHHs 791Mr GinyBaToro KpucranivyHoro
TBepaoro npogykty (65%). H amp (CDClg) 5: 7,70 (s, 1H); 7,68 (d, J=3,8u, 1H); 7,61-7,65 (m, 1H); 7,55
(dd, J=2,7, 6,4y, 1H); 7,51 (d, J=3,1'y, 1H); 7,50 (s, 2H); 4,35 (d, J=12l'y, 1H); 4,05 (d, J=12l'y, m). MC
(EP): m/z 339 (M™).

2-xrnopmMmeTun-3-(2-xrnopdeHin)-5-metun-3H-xiHazoniH-4-oH (29)

OTpumaHo 3rigHo 3i cnocobom B 3 1g (2,18r, 8,36MMonb) Ta xnopaueTtunxnopugy (2,0mn, 25,1MMonb) y ouToBIR
kucnoTi (40mn). OunweHo asoma xpomatorpadiamun y CH,Cl, Ta EtOAc/rekcaHn, 3 HacTynHo nepekpucTanisadieto 3
i3onponaHony Ans oTpuMaHHa 638Mr GinyeaToro KpucTarniyHoro TBepaoro npoaykty (24%). 'H AMP (QMCO-dg) 1w
7,73-7:80 (m, 3H); 7,68-7. 64 (m, 3H); 7,41 (d, J=7,4ly, 1H); 4,40 (d, J=12l'y, 1H), 4,26 (d, J=12lu, 1H);
2,74 (s, 3H). MC m/z 319,0 (M*):

8-xrop-2-xrnopmeTnn-3-(2-xrnopdeHin)-3H-xiHazoniH-4 -oH (2h)

OTpumaHo 3rigHo 3i cnocobom B 3 1h (500mr, 1,78Mmornb) Ta xnopaueTtunxropuay (0,49mn, 6,13MMonb) y ouToBIR
kuenoTi (10mn). OuunileHo ekcTpakuieto 3 BogHoro posdnHy KoCOgz, a NoTiM nepekpucTanisadieto 3 isonponaHony ang
OTpUMaHHs 448Mr OBTOro TBepAoro npomykty (74%). 'H AMP (CDClz) u: 8,23 (dd, J=1,4, 8,0, 1H); 7,90 (dd,
J=1,4, 7,8y, 1H);, 7,61-7,66 (m, 1H); 7,51-7,55 (m, 3H); 7,47 (t, J=8,0ry, 1H); 4,48 (d, J=12I'y, 1H), 4,12
(d, J=12I"y, 1H). MC (EP): m/z 339,0 (M™).

3-aundbeHin-2-in-5-xnop-2-xnopmeTtun-3H-xiHasoniH-4-oH (2i)

OTpumaHo 3rigHo 3i cnocobom B 3 1i (2,0r, 6,20mmonb) Ta xnopauetunxnopuny (1,5mn, 18,6Mmonb) y ouToBiN
knenoTi (30mn). OunweHo xpomatorpadieto y CHoCl, 3 HacTynHolo nepekpucTanisauieto 3 isonponaHony ang
oTpumaHHa 1,44r GinysaToro Teepmoro npoaykty (61%). 'H SIMP (CDCly) 5: 7,61-7,64 (m, 1H); 7,58-7,59 (m, 1H);
7,54-7,57 (m, 2H); 7,52-7,53 (m, 1H); 7,45-7,52 (m, 2H); 7,24 (s, 5H); 3,92-4,03 (m, 2H). MC(EP):m/z 381,0(M™)

5-xnop-2-xnopmeTunn-3-o-tonin-3H-xiHazoniH-4-oH (2j)

OTpumaHo 3rigHo 3i cnocobom B 3 1j (750mr, 2,88mMonb) Ta xnopaueTtunxnopuay (0,69mn, 8,63mMMonb) y ouToBIl
kuenoTi (15mn). OuuweHo xpomatorpadiieto y CHoCl,, 3 HacTynHolo nepekpucTanisauieto 3 isonponaHony Ang
oTpumaHHa 340mMr GinysaToro Teepmoro npoaykTy (37%). 'H SIMP (CDCly) wo 7,69 (d, J=2,1"y, 1H); 7,68 (q,
J=7,4T'u, 1H); 7,54 (dd, J=2,2, 7,0lu, 1H); 7,35-7,47 (m, 3H); 7,21-7,25 (m, 1H); 4,27 (d, J=12l'y, 1H); 4,11
(d, J=12ry, 1H); 2,18 (s, 3H). MC (EP): m/z 319,0 (M™).

5-xnop-2-xnopmetnn-3-(2-donyopdeHin)-3H-xiHazoniH-4-oH  (2K).

OTpumaHo 3rigHo 3i cnocobom B 3 1k (1,0r, 3,78mmonb) Ta xnopauetunxnopuay (0,90mn, 11,3MMonb) y ouToBIR
kucrnoTi (20mr). OumileHo xpomatorpadieto y CH,oCl, ana oTpumanHa 484mr 6nigo-poxeBoro TBepaoro npoaykTy
(40%). "H AMP (CDCl,) po 7,69 (s, 1H); 7,68 (d, J=3,2I'y, 1H); 7,56 (d, J=3,0ry, 1H); 7,54 (d, J=3,0ry, 1H);
7,40-7,47 (m, 1H); 7,35-7,38 (m, 1H); 7,27-7,32 (m, 1H); 4,35 (d, J=12l'y, 1H); 4,18 (d, J=12ly, 1H). MC (EP):
m/z 323,0

5-xnop-2-xnopmetnn-3-(2-metokcmdeHin)-3H-xiHasoniH-4-oH  (2l)

OTpumaHo 3rigHo 3i cnocobom B 11 (2,6r, 9,41Mmonb) Ta xnopauetunxnopsay (2,2mn, 28,2MMornb) Yy OLTOBIN
kncnoTi (40mn). OuuweHo xpomatorpadgieto y CHoCl,, 3 HacTynHowo nepekpucTanisauieto 3 isonponaHony Ans
oTpuMaHHa 874Mr 6nifo-xoBToro Teepaoro npoaykTy (28%). 'H SIMP (CDCl,) w: 7,55-7,74 (m, 2H); 7,47-7,54 (m,
2H); 7,34 (dd, J=1,7, 7,8y, 1H); 7,13 (dt, J=1,2, 7,7Ty, 1H); 7,08 (dd,J=1,0, 8,4y, 1H); 4,29 (d, J=12Iy,
1H); 4,11 (d, J= 12y, 1H); 3,80 (s, 3H). MC (EP): m/z 335,0 (M*).

2-xrnopmeTun-3-(2-xnopdeHin)-8-TpudnyopmeTunn-3H-xiHasoniH-4-oH (2m)

OTpumaHo 3rigHo 3i cnocobom B 3 1m (500mr, 1,59Mmonb) Ta xnopaueTtunxnopugy (0,38mn, 4,77MMornb) ¥ OLTOBIN
kmcrnoTi (10mn). OunleHo nepekpucTanisauieto 3 isonponaHony Ans oTpuMaHHsa 359Mr Binoro TBepAoro npogykTy
(61%): H AMP (CDCl,) w 851 (dd, J=1,0, 8,0ry, 1H); 814 (d, J=7,3l'y, 1H);, 7,65 (dd, J=2,5, 5, 6l'L, 1H);
7,62 (d, J=3,9ry, 1H); 7,48-7,60 (m, 3H); 4,44 (d, J=12I'y, 1H), 4,12 (d, J=12I"y, 1H). MC (EP): m/z 373,0 (M").

2-xnopmeTun-3-(2-xnopgeHin)-3H-6eHso [g] xiHasoniH-4-oH (2n)

OTpumaHo 3rigHo 3i cnocobom B 3 1n (500mr, 1,68mMmonb) Ta xnopaueTtunxropuay (0,40mn, 5,05Mmonb) y ouToBin
kucnoTi (10mn). OunweHo xpomatorpadiieto y CH,Cl, 3 HacTynHolo nepekpucTanisauieto 3 isonponaHony Aand
OTPUMaHHA 232Mr CBITMO-KopU4HeBoro Teepaoro npoaykty (39%). 'H AMP (CDCls) p 8,92 (s, 1H); 8,29 (s, 1H);
8,81 (d, J=8,3,1H); 8,32 (d, J=8,3l'y, 1H); 7,51-7,69 (m, 4H); 7,55 (d, J=5,2I'y, 1H); 7,53 (d, J=3,8I'y, 1H);
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4,43 (d,J=12ry, 1H), 4,12 (d, J=12Iy, 1H). MC (EP): m/z 355,0 (M*).

2-xnopmerun-3-(2-xnopdeHin)-7-HiTpo-3H-xiHasoniH-4-oH (20)

OTpumaHo 3rigHo 3i cnocobom B 3 1o (500mr, 1,7 1Mmornb) Ta xnopaueTtunxropuay (0,41mn, 5,14MMonb) y ouToBIR
kuenoTi (10mn). OuunileHo ekcTpakuieto 3 BogHoro posudnHy KoCOg, a notim AgBoma xpomatorpadgiamu y CHoCl, ang
oTpumaHHsi 338mr osToro macna (56%). 'H AMP (CDClg) o 8,64 (d, J=2,2ry, 1H), 8,48 (d, J=8,8M'y, 1H),
8,32(dd, J=2,2,8,7T'u, 1H); 7,66 (dd, J=2,5,6,0,ly, 1H); 7,52-7,59(m, 3H); 4,41 (d,J=12l'y, 1H)4,10(d,J=12Iy,
1H). MC (EP): m/z 350,0 (M*).

2-xnopmeTun-3-(2-xnopgeHin)-4-okco-3,4-anrigpo-xiHasoniH-6-inoBuii ectep oLTOBOI KMCMNOTK (2p)

OTpumaHo 3rigHo 3i cnocobom B 3 1p (670mr, 2,55mMmonb) Ta xnopaueTtunxsopuny (0,61mn, 7,65MMonb) y ouToBIR
kuenoTi (10mn). OumnweHo xpomaTtorpadieto y 0,3% MeOH/CH,Cl,, a noTim nepekpucranisadieto 3 isonponaHony ang
oTpuMaHHa 523Mr aueTaty sk 6nigo-nepcukosux kpuctanies (57%). 'H AMP (CDCly) p: 8,00 (d, J=2,7T'y, 1H); 7,82
(d, J=8,8y, 1H); 7,60-7,66 (m, 1H); 7,56 (dd, J=2,7, 8,8Mu, 1H); 7,51 (t, J=4,7Tu, 2H); 7,50 (s, 1H); 4,38
(d, J=12I"y, 1H); 4,08 (d, J=12I"y, 1H); 2,36 (s, 3H). MC (EP): m/z 363,0 (M¥).

2-xnopmeTun-3-(2-xnopdeHin)-6,7-gudnyop-3H-xiHasoniH-4-oH (2q)

OTpumaHo 3rigHo 3i cnocobom B 3 1q (700mr, 2,48MMonb) Ta xnopaueTtunxnopugy (0,60mkn, 7,43MMonb) y OLUTOBIR
kuenoTi (12mn). OunweHo xpomatorpadieto y CH,Cly, a noTiM nepekpucTanisauieto 3 isonponaHony And oTpuMaHHs
219Mr OBTOMO KpucTanidHoro TBepgoro npodykty (26%). 'H AMP (CDCly) wo 8,07 (dd, J=8,59,7Ty, 1H), 7,64
(dd, J=2,5, 56y, 1H); 7,60 (dd, J=3,5, 11y, 1H); 7,55 (q, J=2,9I'y, 3H); 7,52 (d, J=1,9ry, 1H); 7,49-7,51
(m, 1H); 4,36 (d, J=12y, 1H), 4,06 (d, J=12I'y, 1H). MC (EP): m/z 341,0 (M*).

2-xnopmMmeTun-3-(2-xnopdeHin)-6-gpnyop-3H-xiHasoniH-4-oH (2r)

OTpumaHo 3rigHo 3i cnocobom B 3 1r (850mr, 3,21Mmorb) Ta xnopauetunxnopugy (0,77vmn, 9,63MMonb) y ouTOBIR
kuenoTi (15mn). OunieHo ekcTpakuieto 3 BogHoro posudnHy KoCOgz, a noTiM xpomaTorpadieto y cymiwli EtOAc/rekcaHm.
Opyra xpomatorpadisi y cyMilli aLieTon/rekcaHn gana 125mr Ginoro Teproro npoaykty (12%). 'H AMP (CDCls) TH
7,95 (dd, J=2,9, 8,2y, 1H); 7,81 (dd, J=4,8, 9,0 Ty, 1H); 7,61-7,66 (m, 1H); 7,57 (dd, J=2,7, 8,6l'y, 1H);
7,57 (dd, J=2,7, 8,6y, 1H); 7,52 (dd, J=3,2, 6,9y, 1H); 7,52 (br s, 2H); 4,38 (d, J=12l'y, 1H), 4,08 (d,
J=12ly, 1H). MC (EP): m/z 323,0 (M™).

MPWKNAL 10

OTpuMaHHa cnonyk iHriGiTopy PI3K ),

Cnonyka D-001

2-(6-amiHonypuUH-9-inmeTnn)-3-(2-xnopdeHrin)-6,7-anmetokcu-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BMKOpPUCTOBYLOYM iHTepmediaT 2a (200mr, 0,546mmonb), apeHiH (81mr,
0,601mmonb), KoCO4 (83mr, 0,601Mmonk) Ta BMP (4mn). Cupuii npodykT nepekpuctanisoByBanu 3 etaHony (EtOH)
Ans oTpumaHHa 164mMr Gexesoro, Teepaoro npoaykty (65%), T.nn. 281,5-282,7 °C (posknagaeTtbea). 'H AMP
(OMCO-dy) u: 8,06 (s, 1H); 8,04 (s, 1H); 7,76-7,81 (m, 1H); 7,70-7,76 (m, 1H); 7,60-7,67 (m, 2H); 7,45 (s,
1H); 7,22 (s, 2H); 6,90 (s, 1H); 5,08 (d, J=17T"y, 1H); 4,91 (d, J=17"y, 1H); 3,87 (s, 3H); 3,87 (s, 3H). °C AMP
(OMCO-dg)mnn.”": 1599, 156,2, 1554, 1529, 150,0, 1497, 1494, 143,00, 1419, 1337, 1321, 1319, 1312,
130,8, 129,3, 118,4, 113,6, 108,4, 105,8, 56,5, 56,1, 44,7. MC (EP): m/z 464,1 (M*) Awanis, poapaxoBaHO: Ans
C,,H,5CIN;03 0,1C,H,0.0,05KCI:C, 56,47; H, 3,97; Cl, 7,88; N, 20,76. 3naiigero: C, 56,54; H, 4,05; Cl, 7,77; N, 20,55.

Cnonyka D-002

2-(6-amMiHoNypUH-0-iNnMeTnn)-6-6pom-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BMKOpPUCTOBYKOYKM iHTepmegiat 2b (100mr, 0,260mMmonb), apeHiH (39wr,
0,286mMmonb, KoCOs (40Mr, 0,286mmonb) Ta OM® (2mn). Cupuin npodyKT nepekpuctanisosyeanu 3 EtOH gns
oTpuMaHHs 52mr 6GinyeaToro TBepmoro npooykty (41%), Temn-nn. 284,2-284.7 °C (posknamaetecs). 'H AMP
(OMCO-d) i 8,24 (d, J=2,0ry, 1H); 8,05 (s, 1H); 8,03 (s, 1H); 7,98 (dd, J=1,9, 8,6y, 1H); 7,74-7,83 (m,
2H); 7,59-7,68 (m, 2H); 7,46 (d, J=8,7Tu, 1H); 7,22 (s, 2H); 5,12 (d, J=17Tu, 1H); 4,94 (d, J=17Ty, 1H). 3°C AMP
(OMCO-dg)mnn.:159,5, 156,2, 152,9, 152,0, 150,1, 1458, 141,8, 1384, 133,11, 1322, 1319, 1311, 1309,
130,1, 129,4, 128,9, 1224, 1204, 1184, 450. MC (EP): m/z 482,0 (M*). AwWanis, pospaxoBaHo: AnA
C,oH,5CIBrN,0O.0,1KCI: C, 49,01; H, 2,67; Cl, 7,96; N, 20,00. 3HaiifneHo: C, 48,82; H, 2,82; CI, 8,00; N, 19,79.

Cnonyka D-003

2-(6-amiHonypUH-o-inMeTnn)-3-(2-xnopdeHin)-7-dpnyop-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOpUCTOBYHOYM iHTepmeniaT 2c¢ (100mr, 6,310MMonb); ageHiH (46wr,
0,340mmonb), KoCOz (47mr, 0,340Mmonb) Ta MO (1mn). Cupun npogykT nepekpucranisoByBanu 3 EtOH gna
OTPUMaHHA 57Mr GexeBoro TBeproro npoaykty (44%), Temn.nn. 216,8-217,2°C. "H AMP (IMCO-dg) w 8,22 (dd,
J=6,3, 8,7Ty, 1H); 8,05 (s, 1H); 8,03 (s, 1H); 7,78-7,80 (m, 2H), 7,61-7,64 (m, 2H); 7,46 (dt, J=2,1, 8,6y,
1H); 7,32 (d, J=9,8M'y, 1H); 7,22 (s, 2H); 5,13 (d, J=17Tu, 1H); 4,95 (d, J=17Ty, 1H). '3C AMP (OMCO-dg)mnH.™:
166,1 (d, J=253Iu), 159,6, 155-8, 152,5, 149,7, 148,6 (d, J=14Iy), 141,4, 132,8, 1318, 131,6, 130.8, 130,5,
129,8 (d, J=11Iy), 129,0, 118,1, 117,4, 116,2 (d, J=24T'w), 112,7 (d, J=22Iw), 44,6. MC (EP): m/z 422,0 (M*). AHanis,
pospaxoBaHo: Ana C ooH3CIFN;0.0,1H,0.0,15KCI: C, 55,25; H, 3,06; Cl, 9,38; N, 22,55. 3HaligeHo: C, 55,13;
H, 2,92; Cl, 9,12; N, 22,30.

Cnonyka D-004

2-(6-amiHoNypUH-9-inmeTunn)-6-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH
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OTpumaHo 3rigHo 3i cnocobom C, BuUKopucTOBYloYM iHTepmegiaT 2d (100mr, 0,294mMmonb), ageHiH (44wmr,
0,323mmornb), K,COz (45mr, 0,323mMMonb) Ta MO (1mn). Cupuin npopgykT nepekpuctanisoBysanu 3 EtOH gna
oTpuMaHHa 50Mr >xoBToro Teepaoro npoaykty (39%), Temn.nn. 294,5-294,8 oC (posknagaetebcs). 'H AMP
(OMCO-dy) w: 8,10 (d, J=2,2I'y, 1H); 8,05 (s, 1H); 8,03 (s, 1H); 7,86 (dd, J=2,4, 8,8Mu, 1H); 7,75-7,82 (m,
2H); 7,59-7,67 (m, 2H); 7,53 (d, J=8,7T'u, 1H); 7,22 (br s, 2H); 5,13 (d, J=17T'y, 1H); 4,95 (d, J=17Tu, 1H). '°C
AMP(OMCO-dg)mnH."1:159,7, 1562, 152,9, 151,9, 1501, 1455, 1418, 1357, 133,1, 1323, 1322, 1319,
131,1, 130,9, 130,0, 129,4, 125,9, 122,0, 1184, 44,9. MC (EP): m/z 438,0 (M"). AHanis, pospaxoBaHo: Ans
C,oH,3CLN;O: C, 54,81; H, 2,99; N, 22,37. 3naiigeHo: C, 54,72; H, 2,87; N, 22,18.

Cnonyka D-005

2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHin)-5gpnyop-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BMKOPUCTOBYKOYKM iHTepmegdiaT 2e (200mr, 0,619Mmmonb), apeHiH (92wr,
0,681Mmonb), KoCO5 (94mr, 0,680mmonk) Ta AM® (4mn). Cupuin npogykT xpomatorpadysanu y cymiwi MeOH/CH,Cl,
Ans oTpumaHHs 168mr GinysaToro Teepaoro npogysy (64%), Temn.nn. 159-172 °C (nocTynoso posknagaeTsbes). 'H
AMP (OAMCO-dg) n: 8,10 (s, 1H); 8,08 (s, 1H); 7,73-7,89 (m, 3H); 7,57-7,71 (m, 2H); 7,37-7,48 (m, 2H); 7,34
(d, J=11Ty, 1H); 7,30 (d, J=8,3Iy, 1H); 5,14 (d, J=17Tu, 1H); 4,94 (d, J=17.I"y, 1H). 13C AMP (OMCO-dg)mnH."1: 160,8
(d, J=264Iy), 157,5 (d, J=4,2I"y), 155,8, 152,4, 152,4, 150,0, 148,7, 1421, 136,4 (d, J=11Iy), 133,0, 132,2,
132,1, 131,2, 130,9, 1294, 123,8 (d, J=3,6lu), 118,4, 1145 (d, J=20ry), 110,2 (d, J=6,0ly), 44,9. MC (EP):
m/z 422,0 (M™). AHania, pospaxoBaHo: ans C 5oH43CIFN;O: C, 56,95; H, 3,11; Cl, 8,40; N, 23,24. 3HaiigeHo: C,
54,62; H, 3,32; Cl, 9,40; N, 21,29.

Cnonyka D-006

2-(6-amiHONYypUH-0-iNMeTnN)-5-xrop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BukopucToBytoun iHTepmegiaT 2f (300mr, 0,883mmonb), apeHiH (131wr,
0,972mmonb),Ko,CO4 (134Mr,0,972Mmonb Ta MO (4mn). Cupuii npoaykT XxpomaTtorpadysanu y cymiwi MeOH/CH,CI,
Ta nepekpuctanisopysanu 3 EtOH ana oTpumaHHs 188mr Gnigo-opaHXeBoro KpuctanivyHoro Teepaoro npoaykty (49%),
Temn.nn. 245,7-246,0 (nounHae sunaposysaTtucs npu 220 °C). 'H AMP (IMCO-dg) p: 8,06 (s, 1H);,8,04 (s, 1H);
7,76-7,81 (m, 2H); 7,72 (d, J=8,0ry, 1H); 7,59-7,66 (m, 3H); 7,41 (d, J=8,1T'y, 1H); 7,26 (br s, 2H) 5,11 (d,
J=17ru, 1H); 4,93 (d, J=17Ty, 1H). 13C AMP (OMCO-dg)mnH.": 158,5, 156,2, 152,9, 152,2, 150,1, 149,2, 1354,
133,3, 133,2, 132,1, 132,0, 131,2, 1304, 1294, 127,3, 1184, 1177, 44,9. MC (EP): m/z 438,0 (M"). Ananis,
pospaxoBaHo: Ana C 5,qH43CIoN;0.0,1C5,HgO0.05H,0: C, 54,67; H, 3,11; Cl, 15,98; N, 22,09. 3HanpgeHo: C, 54,35;
H, 3,00; CI, 15,82; N, 22,31.

Cnonyka D-007

2-{6-amiHonypuH-9-inmeTunn}-3-(2-xnopdeHin)-5-metnn-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOpWUCTOBYKOUM iHTepmegiaT 2g (250mr, 0,783mMmonb), ageHiH (116mr,
0,862mmonb), Ko,COz (119Mr, 0,862mmonk) Ta OM® (4mn). Cupuii npogyKT nepekpucTanisosyBanu 3 EtOH gns
oTpuMaHHs 93Mmr 6nigo-xoBToro TBEpAOro NpoaykTy (28%), Temn.nn. 190,7-190,9°C. "H AMP (AMCO-dg) w 8,05 (s,
1H), 8,03 (s, 1H); 7,76-7,79 (m, 1H); 7,71-7,74 (m, 1H); 7,59-7.-67 (m, 1H); 7,34 (d, J=7,4l'u, 1H); 7,28 (d,
J=8,2I'y, 1H); 7,24 (br s, 2H); 5,07 (d, J=17Ty, 1H); 4,92 (d, J=17Ty, 1H); 2,73 (s, 3H). "3C AMP (OMCO-dg)mnH™":
161,1, 156,2, 152,8, 1509, 150,1, 148,3, 1419, 141,0, 134,6, 1336, 132,2, 131,9, 1313, 130,8, 130,3,
129,3, 125,9, 119,1, 118,44, 44,8, 22,8. MC (EP): m/z 418,1 (M™). AHanis, po3paxoBaHo: ana C ,1H;6CIN;O.H,O: C,
57,87; H, 4,16; Cl, 8,13; N, 22,49. 3HanpgeHo: C, 57,78; H, 3,99; CI, 8,38; N, 22,32.

Cnonyka D-008

2-(6-amiHoNypUH-9-inmeTnn)-8-xrop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BuMKOpucTOBYlYM iHTepmegiat 2h (100mr, 0,294mmonb), apeHiH (44wmr,
0,324mmonb), KoCO3 (45Mr, 0,324mmonb) Ta OM® (1mn). Cupnid npogykT xpomatorpadpysanu y cymiwi MeOH/CH,CI,
ANS oTpUMaHHa 50Mr 6Rino-oBToro TBEPAOro NpoaykTy (39%), Temn.nn. 273,3-273,5 °C (sHeGapenioeTbes). 'H AMP
(OMCO-dg) u: 8,11 (dd, J=1,3, 8,0ry, 1H);, 8,08 (s, 1H); 8,05 (s, 1H); 8,00 (dd, J=1,3, 7,8y, 1H), 7,79-7,83
(m, 2H), 7,63-7,66 (m, 2H); 7,56 (t, J=7,9T"y, 1H); 7,21 (br s, 2H); 5,17 (d, J=17Tu, 1H); 4,97 (d, J=17I"y, 1H). 3C AMP
(OMCO-dg)mnn": 160,2, 156,1, 152,8, 152,2, 150,2, 143,3, 142,0, 1356, 133,1, 132,3, 1319, 131,1, 131,0,
130,9, 129,4, 1284, 126,0, 122,5, 1184, 450. MC (EP): m/z 438,0 (M*). Awanis, pospaxoBaHo: AnA
C,oH45CI,N,0.0,1CH,0.0,6H,0.0,15KCI: C, 52,09; H, 3,18; N, 21,15. 3HaiigeHo: C, 51,85; H, 2,93; N, 21,01,

Cnonyka D-009

2-(6-amiHonypuH-9-inmeTun)-3-andeHin-2-in-5-xnop-3H-xiHazoniH-4-oH

OTtpumaHo 3rigHo 3i cnocobom C, BUKOpUCTOBYlOUM iHTepmegiat 2i (400mr, 1,05Mmonb), ageHiH (155wr,
1,15mMmonb), KoCOz (159mr, 1,15mmonb) Ta OAM® (5mn). Cupuidi npogykT nepekpuctanisosyesanum 3 EtOH pgns
oTpuMaHHs 344mr 6Ginoro TBepmoro npoaykty (68%), Temn.nn. 299,9-300,1 °C (sHebapenioetbes). 'H AMP
(OMCO-dy) w: 8,08 (s, 1H); 7,89 (s, 1H); 7,58-7,73 (m, 5H); 7,51 (d, J=7,9My4, 1H); 7,46 (d, J=7,5Iy, 2H),
7.27-7,41 (m, 3H), 7,14-7,27 (m, 3H); 5,14 (d, J=17yu, 1H); 4,82 (d, J=174, 1H). 3C AMP (OAMCO-dg)mrnH.™": 159,6,
156,2, 152,8, 152,5, 150,0, 149,0, 141,7, 1402, 137,7, 1350, 133,33, 1332, 1318, 130,7, 130,1, 1298,
129,5, 128,8, 128,6, 1284, 1271, 118,44, 117,6, 453. MC (EP):. m/z 480,1 (M+). AHanis, pospaxoBaHo: Anf
CosH1sCIN;O: C, 65,07; H, 3,78; Cl, 7,39; N, 20,43. 3HanpeHo: C, 64,77; H, 3,75; Cl, 7,43; N, 20,35.

CnonykaD-010
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5-xrop-2-(9H-nypuH-6-incynedaHinmeTtun)-3-o-tonin-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOpUCTOBYHOYM iHTepMmegiaT 2] (200mr, 0,626mmonb), MoHorigpaT
6-mepkantonypuHy (93mr, 0,546mmonb), K,COz; (95wmr, 0,689mmone) Ta [OM®  (4mn). Cwupun  npogykTt
nepekpucTanisosysann 3 EtOH ans oTpumanHa 125mr GinysaToro Teepgoro npoaykTy (46%), Temn.nn. 213,9 °C. 'H
AMP (OMCO-dg) p: 13,53 (br s, 1H); 8,49 (s, 1H);, 8,44 (s, 1H);, 7,78 (t, J=7,9My, 1H), 7,63 (d, J=8,2l'y,
1H); 7,59 (6, J=7,7Tu, 1H); 7,49 (d, J=6,9Mu, 1H); 7,24-7,41 (m, 3H); 4,32445 (m, 2H); 2,14 (s, 3H). '3C AMP
(ﬂMCO-de)MJ'IH.'1Z 158,9, 157,2, 1542, 151,55, 149,6, 143,5, 136,1, 1359, 1351, 133,2, 131,3, 130,3, 130,0,
129,9, 1291, 127,6, 127,1, 32,4, 17,5. MC (EP): m/z 438,0 (M*). AHanis, poapaxoBaHo: And C,1H5CINgOS: C, 58,00;
H, 3,48; Cl, 8,15; N, 19,32; S, 7,37. 3HavgeHo: C, 58,05; H, 3,38; Cl, 8,89; N, 18,38; S, 7,00.

5-xnop-3-(2-cdnyopdeHin)-2-(9H-nypuH-6-in-cynsdaHinmetnn)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BuUKopucCTOBYyloHYM iHTepmeaiaT 2k (210mr, 0,650MMonb), MoHorigpaT
6-mepkantonypuHy (122mr, 0,715mmonb), KoCOz; (99mr, 0,715Mmonb) Ta [OM® (4mn). Cupuid  npogykTt
nepekpucranisosysann 3 EtOH ans oTpumanHa 240mr Ginysatoro TBepaoro npoaykty (84%), Temn.nn. 244,0 <C. 'H
AMP (OMCO-dg) p: 13,56 (br s, 1H); 8,50 (s, 1H); 8,45 (a, 1H); 7,81 (t, J=8,0ly, 1H); 7,74 (t, J=7,7Ty,
1H); 7,67 (d, J=8,1T'y, 1H); 7,62 (d, J=7,7Tu, 1H); 7,46-7,55 (m, 1H); 7,29-7,42 (m, 2H); 4,47-4,59 (m2H). 13C AMP
(OMCO-dg)mnH. 1:158,4, 157,3 (d, J=249ry), 156,4, 153,8, 151,0, 149,1, 1432, 1350, 1329, 1318 (d,
J=8,0ruy), 1308, 129,9, 126,7, 1253 (d, J=3,5I'y), 123,6 (d, J=13ry), 117,0, 116,2 (d, J=19ry), 31,7. MC
(EP): m/z 439,0 (M"). AHanis, poapaxoBaHo: ana C ,oH,CIFNgOS: C, 54,74; H, 2,76; Cl, 8,08; N, 19,15; S, 7,31.
3HanpgeHo: C, 54,42; H, 2,88; Cl, 8,08; N, 18,87; S, 7,08.

2-(6-amiHonypuH-9-inmeTunn)-5-xnop-3-(2-dnyopdeHin)-3H-xiHasonin-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOpUCTOBYtOYM iHTepmeniaT 2k (210mr, 0,650Mmonb), ageHiH (97wr,
0,715mmonb), KoCO4 (99mr, 0,715mMMonb) Ta MO (4mn). Cupuin npogykT nepekpucranisoysanu 3 EtOH gna
OTPUMaHHA 137Mr OBTO-KOpUYHEBOro Teepaoro npoaykty (50%), Temn.nn. 295,6-295,8°C (posknaaaeTtbea). 'H AMP
(AMCO-dg) u: 8,05 (s, 1H), 8,04 (s, 1H);, 7,75 (t, J=7.6l'y, 1H), 7,74 (t, J=79I4, 1H), 7,62-7,69 (m, 1H),
7,61 (d, J=7,6l'y, 1H); 7,47-7,55 (m, 1H); 7,48 (d, J=7,8u, 1H); 7,41 (d, J=8,0l'u, 1H); 7,24 (br s, 2H); 5,19
(d, J=17Tu, 1H); 5,03 (d, J=17Iy, 1H). 3C AMP (OMCO-dg)mnn.”": 158,7, 157,6 (d, J=250ru), 156,2, 1528,
152,4, 150,0; 149,2, 141,8, 1354, 133,3, 132,5 (d, J=8,0ry), 131,0, 1304, 127,3, 126,2 (d, J=3,5M'y), 123,1
(d, J=14ru), 118,4, 1176, 1172 (d, J=19Tu), 451. MC (EP). m/z 422,0 (M*). AHanis, po3apaxoBaHo: ANns
C,oH,5CIFN,0.0,05C,Hs0: C, 56,92; H, 3,16; Cl, 8,36; N, 23,12. 3HaiineHo; C, 56,79; H, 3,20; 01, 8,46; N, 22,79.

Cnonyka D-013

3-andbeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdatin-meTunn)-3H-xiHa3oniH-4-oH

OTpumaHo 3rigHo 3i crnocobom C, BUKOpUCTOBYKOUM iHTepmegiat 2i (400mr, 1,05Mmonb), MoHorigpaT
6-mepkantonypuHy (196mr, 1,15mMmonb), KoCOs; (159wmr, 1,15mMmonb) Ta OM® (5mn). Cupuii  npogykT
Xpomatorpadysann y cymiwi MeOH/CH,Cl, Ta pgani nepekpucranizoyBanu 3 EtOH gna oTtpumaHHa 439wmr
6nifo-XoBTOrO  KpMcTanidHoro TeBepaoro npodykty (84%), T.nn. 222,0-222,5°C (3 posknagaHHam). 'H SAMP
(OMCO-dy) w 13,56 (br s, 1H); 855 (s, 1H); 845 (s, 1H); 7,73 (t, J=8,0ru, 1H); 7,64 (d, J=7,7Ty, 1H);
7,50-7,59 (m, 4H); 7,41-7,48 (m, 1H); 7,25-7,38 (m, 5H); 4,41 (d, J=16ly, 1H); 4,16 (4 J=16ly, 1H). '3C AMP
(OMCO-dg)mnn.”": 1602, 153,7, 1515, 1497, 1493, 1435, 1399, 137,8, 1351, 1341, 1333, 1315, 1305,
130,3, 129,1, 1289, 128,4, 128,4, 126,9, 117,5, 32,3. MC (EP). m/z 497,0 (M"). AHanis, pospaxoBaHo: Ans
C,¢H,,CIN,OS: C, 62,84, H, 3,45; Cl, 7,13; N, 16,91; S, 6,45. 3naiigero: C, 62,60; H, 3,47; Cl, 7,15; N, 16,65; S, 6,41.

Cnonyka D-014

5-xnop-3-(2-meTokcndeHin)-2-(9H-nypuH-6-in-cynedaHinmeTnn)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo 3i crnocobom C, BUKOpUCTOBYKOYM iHTepMmegiaT 21 (250mr, 0,746mmonb), MoHorigpaT
6-mepkantonypuy (140mr, 0,821mmonb), K,COz; (113mr, 0,821mmonb) Ta [OM® (4mn). Cupuin  npogykTt
nepekpucranisosyBanu 3 EtOH gns oTpumanHa 254mr GinysaTtoro TBepgoro npogykty (76%), Temn.nn. 237,0 «C (3
posknafaHHam; sHebaperioeTbcs npu 154,6 °C). 'H AMP (OMCO-dg) po 13,53 (brs, 1H); 8,52 (s, 1H) 8,45 (s,
1H); 7,78 (t, J=7,9Tu, 1H); 7,64 (d, J=8,0ly, 1H); 7,59 (d, J=7,7Ty, 1H); 7,48 (d, J=7,3ly, 1H); 7,42 (4,
J=7,7ry, 1H); 7,15 (d, J=8,2I'y, 1H); 7,03 (t, J=7,5Ty, 1H); 4,45 (s, 2H); 3,76 (s, 3H). "3C AMP (OMCOdg)mnH.1:
158,9, 157,1, 154,8, 154,7, 1515, 1496, 143,6, 1351, 133,2, 131,3, 1304, 130,0, 127,0, 124,8, 1212,
117,8, 112,7, 56,1, 32,0. MC (EP): m/z 451,0 (M*). Ananis, poapaxoBaHo: ana C ,1H5CINg05S.0,15C,H0.0,05KCI:
C, 55,43; H, 3,47; Cl, 8,07; N, 18,21; S, 6,95. 3HangeHo: C, 55,49; H, 3,68; Cl, 7,95; N, 17,82; S, 6,82.

Cnonyka D-015

3-(2-xnopdeHrin)-5-dpnyop-2-(9H-nypuH-6-in-cynsdaHinmetTnn)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo  3i cnocobom C, BUKOPUCTOBYKOHYKM iHTepMmegiaT 2e (200mr, 0,619Mmonb), MoHorigpaT
6-mepkantonypuHy (116mr, 0,681mmonb), K,COz; (94mr, 0,681Mmonb) Ta [OM® (5mn). Cupuid  npogykTt
nepekpuctanisosyBanu 3 EtOH gna otpumanHsa 152mr Ginoro tBepgoro npopykty (56%), Temn.nn. 222,7-223,8 °C
(3HeBapsnioetbes). 'H AMP (OAMCO-dg) n: 13,56 (brs, 1H); 8,48 (a, 1H); 8,44 (s, 1H); 7,89 (dt, J=5,6,8,1I,
1H); 7,76 (dd, J=1,6, 7,3lu, 1H); 7,67 (d, J=7,4ly, 1H); 7,56 (d, J=8,1Tu, 1H); 7,47 (t, J=7,1Ty, 1H),
7,41-7,53 (m, 2H) 7,37 (dd, J=8,7, 11Ty, 1H); 4,38-4,52 (m, 2H). '3C AMP (OMCO-dg)mnH.”": 160,9 (d, J=264Iw),
157,6, 156,8, 154,1, 151,5, 149,6, 149,0, 143,6, 1364 (d, J=11Tu), 133,9, 132,2, 131,7, 131,6, 130,5, 130,2,
128,8, 1236, 1144 (d, J=20ry), 110,2, 32,0. MC (EP): m/z 439,0 (M*). AHanis, pospaxoBaHo. AN
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C,oH,,CIFN,08.0,5C,HO: C, 54,61; H, 3,27, Cl, 7,68, N, 18,19; 8, 6. 94. 3HaiigeHo: C, 54,37; H, 3,26; Cl,
7,89; N, 18,26; S, 6,55.

Cnonyka D-016

3-(2-xnopdeHin)-6,7-anmetokcn-2-(9H-nypuH-6-incynedaninmeTtnn)-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOPUCTOBYKOYM iHTepmegiaT 2a (200mr, 0,546mmonb), MoHorigpaT
6-mepkantonypuy (102mr, 0,601mmonb), K,CO; (83mr, 0,601mmonb) Ta [OM® (5mn). Cupuii  npogykTt

nepekpuctanisosyeanu 3 EtOH ons oTpumanHa 172mr Ginyeatoro TBepgoro npoaykty (65%), temn.nn. 160-180 oC
(nocTynoBo posknapaetbest). 'H SAMP (IMCO-dg) wo 13,55 (br s, 1H); 8,49 (s, 1H);, 8,44 (s, 1H);, 7,72 (d,
J=6,9ry, 1H); 7,66 (d, J=6,9Iy, 1H) 7,38-7,54 (m, 3H); 7,22 (s, 1H); 4,36-4,52 (m, 2H); 3,94 (s, 3H); 3,89 (s, 3H). °C
AMP (OMCO-dg)mnH.”': 160,1, 1554, 151,5, 151,1, 1494, 1432, 1346, 1323, 1316, 1315 1304, 1287,
113,6, 108,44, 1058, 56,5 56,1, 320 MC (EP): m/z 4811 (M*). Awanis, pospaxoBaHo. Ans
C,,H,,CIN,O0,8.0,5C,H,0.0,05KCI: C, 54,41; H, 3,97; Cl, 733; N, 16,55, S, 6,32. 3HaiipeHo: C, 54,43; H,
3,94; Cl, 7,69; N, 16,69; S, 6,52.

CnonykaD-017

6-6pom-3-(2-xnopdheHin)-2-(9H-nypurH-6-in-cynbdaninmeTnn)-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo  3i cnocobom C, BUKOPUCTOBYKOHYKM iHTepMmegiaT 2b (200mr, 0,519Mmonb), MoHorigpaT
6-mepkantonypuHy (97mr, 0,570mmonb), KoCOz (79wmr, 0,572mmonb) T1a OM® (5mn). Cwupuidi  npogykT
nepekpucranisosyeanu 3 EtOH gnsa otpumanHa 123mr Ginysatoro TBepgoro npoaykty (47%), Temn.nn. 212-242 °C
(noctynoso posknagaetees). 'H AMP (AMCO-dg) w 13,07 (br s, 1H); 8,48 (s, 1H), 8,44 (s, 1H); 8,24 (d,
J=2,3l'y, 1H); 8,06 (dd, J=2,3, 8,7ly, 1H); 7,76 (dd, J=1,9, 7,4 HZ 1H); 7,70 (d, J=8,7Ty, 1H); 7,66 (d,
J=8,1y, 1H); 7,51 (dd, J=2,1, 7,9y, 1H); 7,46 (dd, J=1,9, 7,97y, 1H); 4,47 (s, 2H). 13C AMP (OAMCO-dg)mnu.™:
159,7, 156,8, 153,6, 151,5, 146,1, 1436, 138,55, 134,00, 132,1, 1318, 1315, 130,5 130,2, 129,9, 128,9,
128,8, 122,2, 120,3, 32,0. MC (EP): m/z 499,0 (M*). AHanis, pospaxoBaHo: Ana C ,,HoCIBrNg0S.0,2C,H¢0.0,05KCl:
C, 47,79; H, 2,59; N, 16,39; S, 6,25. 3HangeHo: C, 47,56; H, 2,54; N, 16,25; S, 6,58.

Cnonyka D-018

3-(2-xnopdeHin)-(9H-nypuH-6-incynedaninmeTnn)-TpudnyopmeTun-3H-xiHasorniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOPUCTOBYKOYM iHTepMmegiaT 2m  (200mr, 0,536mMmonb), MoHorigpaT
6-mepkantonypuHy (100mr, 0,588mmonb), Ky,CO; (82wmr, 0,593mmonb) Ta OM® (4mn). Cupuii  npogykTt
nepekpuctanisosysann 3 EtOH ans oTpumaHnHs 148mr Ginoro Teepmaoro npoaykty (56%), Temn.nn. 218,5-219,4°C. H
AMP (OMCO-dg) w: 13,52 (br s, 1H); 8,48 (s, 1H), 8,44 (s, 1H), 8,43 (d, J=6,0u, 1H), 8,26 (d, J=7,5Ty,
1H); 7,84 (dd, J=2,5, 6,7I'y, 1H); 7,70-7,75 (m, 2H); 7,51-7,59 (m, 2H); 4,40-4,55 (m, 2H). 3C AMP (OMCO-dg)mnH. ™
160,0, 157,2, 154,2, 1514, 1496, 1444, 1434, 1338, 133,0 (q, J=5,1Tu), 132,0, 131,9, 131,6, 1314,
130,6, 129,0, 127,3, 1252 (q, J=30rwu), 123,6 (q, J=273lu), 121,8, 32,6. MC (EP): m/z 489,0 (M¥). Amanis,
pospaxoBaHo: ana C 54Ho,CIFzNgOS: C, 51,59; H, 2,47; ClI, 7,25; N, 17,19; S, 6,56. 3HangeHo: C, 51,51; H,
2,55; Cl, 7,37;N, 17,05; S, 6,38.

Cnonyka D-019

3-(2-xnopdeHin)-2-(9H-nypuH-6-incynsgaHinmeTtun)-3H-6eH3o[g]xiHazoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOPUCTOBYKOYM iHTepmegiaT 2n (200mr, 0,563mmonb), 6-moHorigpaT
6-mepkantonypuHy (105mr, 0,619mmonb), Ko,CO; (86mr, 0,619vmonb) Ta [OM® (4mn). Cupuii  npogykTt
nepekpucranisosysanu 3 EtOH ang otpumaHHa 128Mr TeMHO-X0BTOro TBepaoro npodykty (48%), T.nn. 247,8-254,4°C
(posknagaeTbes). H AMP (AMCO-dg) u: 13,56 (br s, 1H); 8,90 (s, 1H); 8,50 (s, 1H); 8,46 (s, 1H), 8,34 (s,
1H); 8,27 (d, J=8,2I'y, 1H); 8,16 (d, J=8,2ly, 1H); 7,81 (dd, J=1,6, 7,3luy, 1H); 7,70 (t, J=7,5Ty, 1H);
7,61-7,74 (m, 2H); 7,49 (t, J=7,5Tu, 1H); 7,44-7,53 (m, 1H); 4,44-4,56 (m, 2H). 3C AMP (OMCO-dg)mnn.”1: 161,3,
151,6, 151,5, 143,9, 1422, 136,7, 1344, 1318, 1316, 130,5, 129,7, 1293, 128,8, 128,3, 1283, 1271,
125,2, 119,5, 32,4. MC (EP): m/z 471,0 (M*). AHanis, pospaxosaHo: ana C,4H,5CINg0S.0,2C,H0.0,05KCI: C, 60,57,
H, 3,37; Cl, 7,69; N, 17,37; S, 6,63. 3HangeHo: C, 60,24; H, 3,46; Cl, 7,50; N, 17,34; S, 6,69.

Cnonyka D-020

6-x110p-3-(2-xnopdeHin)-2-(9H-nypuH-6-in-cynbdaHinmeTunn)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo  3i cnocobom C, BUKOpUCTOBYKUKM iHTepmegiaT 2d (200mr, 0,587mMMonb), MoHorigpaT
6-mepkantonypuHy (110mr, 0,646mmonb), K,COz; (90mr, 0,651Mmonb) Ta OM® (5mn). Cupuii  npogykTt
nepekpuctanisosysanu 3 EtOH ans oTpumaHHs 113Mr XXOBTOro KpucranidyHoro Teepgoro npoaykty(42%), temn.nn.
237,1-238-2°C (po3krnagaeTbes). H AMP (OAMCO-dg) n: 13,55 (br s, 1H); 8,48 (s, 1H); 8,44 (s, 1H); 811 (s,
1H); 7,94 (d, J=8,3I"u, 1H); 7,78 (d, J=8,1T'y, 2H); 7,66 (d, J=6,7T"u, 1H); 7,48-7,56 (m, 2H); 4,48 (s, 2H). "°C AMP
(OMCO-dg)mnn.”": 159,8, 156,8, 1535, 1515, 1458, 1436, 1357, 134,00, 1322, 132,1, 131,5, 130,55, 1302,
129,8, 1288, 1258, 1219, 3200 MC (EP): m/z 4550 (M*). AmwHanis, pospaxoBaHo: Ansa
C,oH,,CI,N,08.0,1C_H,0.0,6H,0 0,15KCI: C, 50,34, H, 2,89; Cl, 1582; N, 17,44, S, 6,65. 3naiipeHo: C,
50,02; H, 2,63;.C1, 15,51; N, 17,39; S, 6,81.

CnonykaD-021

8-x110p-3-(2-xnopdeHrin)-2-(9H-nypuH-6-in-cynsdaHinmeTnn)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo  3i crnocobom C, BUKOpUCTOBYKOWM iHTepMmegiaT 2h (200mr, 0,589mmonb), MoHorigpaT
6-mepkantonypuHy (124mr, 0,726mmonb), Ko,COz (100mr, 0,726mmonb) Ta [OM®  (4mn). Cupun  npogykrt
nepekpucranisosyeanu 3 EtOH gna otpumanHs 202mr 6inoro TBepgoro npoaykty (75%), temn.nn. 211,9-212,7 oC
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(posknapaetbes). 'H AMP (IMCO-dg) w 13,54 (br s, 1H); 8,47 (s, 1H); 8,44 (s, 1H); 8,12 (d, J=7,9I'y, 1H);
8,07 (d, J=7,6l'y, 1H); 7,78 (d, J=7,5I'y, 1H); 7,67 (d, J=7,1Tu, 1H); 7,58 (t, J=7,9Tu, 1H); 7,42-7,54 (m,
2H); 4,52 (s, 2H). 3C AMP (OMCO-dg)mrnu.”": 1603, 156,9, 153,9, 151,5, 149,7, 143,5, 1357, 134,0, 1321,
131,8, 131,4, 131,1, 130,5, 130,3, 128,9, 128,3, 126,1, 122,4, 32,5. MC (EP): m/z 455,0 (M¥). AHanis, pospaxoBaHo:
ana C ,oH2,ClLNgOS: C, 52,76; H, 2,66; Cl, 1557; N, 18,46; S, 7,04. 3HangeHo: C, 52,65; H, 2,79; CI, 15,32;
N, 18,47; S, 7,18.

Cnonyka D-022

3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-in-cynsdaHinmetnn)-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOpUCTOBYlOYM iHTepmeaiaT 2c (200mr, 0,619mmonb), MoHorigpaT
6-mepkantonypuHy (116mr, 0,681mmonb), K2COz (95wmr, 0,687mmorb) Ta [OM® (4mn). Cupuid  npogykTt
nepekpuctanisosyeanu 3 EtOH gna otpumanHsa 143mr 6Ginoro tBepgoro npoaykty (53%), temn.nn. 151,4-154,2 oC
(3HebapBnoeTLCA). H aMP (OMCO-dg) n: 13,55 (br s, 1H); 8,48 (s, 1H); 8,44 (s, 1H); 8,23 (dd, J=6,3,
8,7y, 7,77 (dd, J=1,7,7,4Ty, 1H); 7,64 (d, J=7,4Ty, 1H); 7,57 (d, J=9,8Ty, 1H); 7,45-7,52 (m, 4,48 (s,2H). °C AMP
(AMCO-dg)mnH™": 169,0 (d, J=253lu), 162,6, 159,3, 157,0, 154,0, 1522, 1517 (d, J=13lw), 146,1, 136,5,
134,7, 134,2, 134,0, 133,0, 132,6 (d, J=11lu), 131,3, 120,2, 118,9 (d, J=24ly), 1153 (d, J=22l'y), 34,6. MC
(EP): m/z 439,0 (M*). AHanis, poapaxoBaHo: ana C ,oH2CIFNg0S.0,4H,0 0,15KCI: C, 52,52; H, 3,22; CI, 8,57; N,
17,67. 3HanpgeHo: C, 52,25; H, 3,11; ClI, 8,20; N, 17,69.

Cnonyka D-023

3-(2-xnopdeHrin)-7-HiTpo-2-(9H-nypuH-6-in-cynsdaHinmetnn)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo  3i cnocobom C, BUKOPUCTOBYKOHYM iHTepMmegiaT 20 (216wmr, 0,617MMonb), MoHorigpaT
6-mepkantonypuHy (116mr, 0,681mmonb), K,COz; (94mr, 0,680mMmonb) Ta [OM® (4mn). Cupuid  npogykTt
nepekpuctanisosysanu 3 EtOH ang oTpumaHHA 212Mr KOBTOro KpuctarnivyHoro Tsepgoro npoaykry(74%), temn.nn.
218,0-218,3°C (posknapaetbes). 'H AMP (IMCO-dg) p 13,56 (br s, 1H); 8,49 (s, 1H); 842 (s, 1H), 8,38-8,45
(m, 2H); 8,31 (d, J=8,4I"y, 1H); 7,81 (d, J=6,5I"L, 1H); 7,68 (d, J=6,7T"L, 1H); 7,43-7,58 (m,2H);4,53 (s, 2H). '3C AMP
(OMCO-dg)mnn.”": 1577, 154,4, 1533, 1498, 1493, 1476, 1452, 1414, 1315, 1298, 1297, 1292, 1284,
1271, 126,7, 122,7, 120,3, 1194, 29,9. MC (EP): m/z 466,0 (M¥). Amnanis, pospaxoBaHo: AN
C,oH,,CIN,0,8.0,4C,H,0.0,05KCI: C, 51,19; H, 2,97; 0,7,63; N, 20,09; S, 6,57. 3nanpeHo: C, 51,27; H, 2,88;
Cl, 7,40; N, 20,04; S, 6,52.

Cnonyka D-024

3-(2-xnopdeHin)-6-rinpokcu-2-(9H-nypuH-6-in-cynedaninmeTnn)-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i crnocobom C, BUKOPUCTOBYKOYM iHTepmegiaT 2p (200mr, 0,552mmonb), MoHorigpaT
6-mepkantonypuHy (117mr, 0,685mmonb), Ky,COz; (95wmr, 0,687mMmonb) Ta [OM® (4mn). Cupuii  npogykT
nepekpuctanisosyeanu 3 EtOH ans oTpumaHHsa 182Mr 6inoi TBepaoi cymiwi noTpibHoro npoayTy Ta aueTun-noxigHoro.
UacTuHy uboro matepiany (120mMr) cycnengyBanu y cymiwi MeOH (2mn) Ta BogHoro posdnHy NaHCOz (Hacu4veHun,
1Mn) Ta nepemiwyBany WBUAko NpoTsaroM 4 roguH. CyMill KOHUEHTpyBanu y Bakyymi, cycnengysanu y sogi (10mn) Ta
36epiranu npu 4°C npoTsiroMm Hodi. Binuin TBepauii npogykT 36upanu Ta cywnnm go 103mr (66%), Temn.nn. 186-214°C
(nocTynoBo posknapaeThes).  'H AMP  (AMCO-dg) u 848 (s, 1H), 845 (s, 1H); 7,71 (d, J=6,8I'u, 1H),
7,62-7;64 (m, 2H); 7,43-7,51 (m, 2H); 7,40-7,43 (m, 1H); 7,35 (d, J=8,8Mu, 1H); 4,39-4,52 (m, 2H). '3C AMP
(ﬂMCO-dG)MJ'IH'1Z 160,6,157,1, 156,2, 1514, 150,8, 1493, 1441, 1402, 134,5, 1322, 131,6, 1314, 1304,
129,3, 128,7, 124,8, 121,7, 109,8, 32,00 MC (EP). m/z 4370 (M*). Awanis, pospaxoBaHo: Ans (2
C,oH,5CIN;0,8.0,1C,H¢0.6H,0O: C,49,68; H, 3,88; ClI, 7,26; N, 17,21; S, 6,57. 3naiigero: C, 49,43; H, 3,62
Cl, 7,32; N, 17,07; S, 6,58.

Cnonyka D-025

5-xnop-3-(2-xnopdeHrin)-2-(9H-nypunH-6-in-cynsdaHinmeTnn)-3H-xiHazoniH-4-oH

OTpumaHo 3rigHo 3i crnocobom C, BukopucToBytouM iHTepmegiat 2f (300mr, 0,883mmornb), MoHorigpaT
6-mepkantonypuHy (165mr, 0,972mmonb), KyCOz (134mr, 0,972mmons) Ta DMP  (4mn). Cupun  npogykTt
nepekpuctanisosyBanu 3 EtOH gna otpumaHHs 341mMr 6nigo-opaHxeBOro KpucraniyHoro TBepaoro npogykty (85%),
Temn.nn. 233,7-234,4°C (posknagaeTbes). H AMP (AMCO-dg) p: 13,58 (br s, 1H); 8,50 (s, 1H); 8,47 (s, 1H),
7,77-7,85 (m, 2H); 7,68 (d, J=8,1T", 2H); 7,65 (d, J=7,7I'y, 1H);7,41-7,56 (m, 2H); 4,45 (d, J=1,2y, 2H). 3C AMP
(OMCO-dg)mnn": 158,7, 156,8, 153,8, 151,5, 1496, 143,5, 1354, 134,11, 133,3, 132,2, 1316, 1305, 130,2,
128,8, 127,1, 117,6, 32,0. MC (EP): m/z 455,0 (M™). AHanis, pospaxosaHo: ansa C 5H5CloNgOS.CoHg0.0,3H,: C,
52,14; H, 3,70; CI, 13,99; N, 16,58; S, 6,33. 3HaigeHo: C, 52,07; H, 3,37; ClI, 13,40; N, 16,65; S, 6,42.

Cnonyka D-026

3-(2-xnopdeHrin)-5-meTun-2-(9H-nypuH-6-in-cynedaninmeTnn)-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo  3i crnocobom C, BUKOPUCTOBYKOHYM iHTepMmegiaT 2g (300mr, 0,940Mmonb), MoHorigpaT
6-mepkantonypuHy (176mr, 1,03mmonb), K,COz (142mr, 1,03mmons) 1@ [AM®  (5mn). Cwupun  npogykrt
nepekpuctanisosyeanu 3 EtOH gna otpumanHs 324mr Ginoro tBepgoro npoaykty (79%), temn.nn. 227,8-230,1 oC
(posknagaeTbes). H AMP (AMCO-dg) p: 13,57 (br s, 1H); 8,49 (s, 1H); 8,47 (s, 1H); 7,69-7,78 (m, 2H), 7,66
(d, J=7,3l"y, 1H); 7,55 (d, J=7,9I"y, 1H); 7,39-7,52 (m, 1H); 7,36 (d, J=6,9y, 1H); 4,38-4,50 (m, 2H); 2,74 (s, 3H). '°C
AMP (OMCO-dg)mnH™": 161,2, 156,3, 152,4, 1515, 1486, 143,9, 141,0, 134,6, 134,5 1323, 1317, 1314,
130,4, 130,2, 128,7, 125,7, 119,0, 32,0, 22,8. MC (EP): m/z: 4350 (M*). Awanis, pospaxoBaHo: AnA
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C,,H,sCIN;08.0,65C,Hs0.0,1H,0: C, 57,40, H, 4,13; Cl, 7,60; N, 18,01; S, 6,87. 3naiigeHo: C, 57,11; H,
3,96; Cl, 7,45; N, 17,79; S, 6,90.

Cnonyka D-027

3-(2-xnopdeHrin)-6,7-andnyop-2-(9H-nypuH-6-in-cynbdaHinmetnn)-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BUKOPUCTOBYKOYM iHTepMmegiaT 2q (200mr, 0,586mmonb), MoHorigpaT
6-mepkantonypuHy, (110mr, 0,645mmonb), K,CO; (89mr, 0,645mmonb) Ta [OM® (4mn). Cupuid  npogykTt
nepekpuctanisosyBanu 3 EtOH gnsa oTpumanHa 143mr 6nigo-KoBTOro KpucraniyHoro TBepgoro npoaykty (53%),
Temn.nn. 207,8°C (aHeGapBrioeThed; BunaposyeTbesd npu 136 °C). 'H AMP (IMCO-dg) ps 13,57 (br S, 1H); 8,49 (s,
1H); 8,46 (S, 1H); 8,11 (t, J=9,4I'y, 1H); 7,88 (dd, J=7,3, 11y, 1H); 7,77 (dd, J=1,7, 7,3l'u, 1H); 7,67 (d,
J=7,4Ty, 1H); 7,42-7,55 (m, 2H); 4,48 (s, 2H). '3C AMP (AMCO-dg)mnn": 159,5 (d, J=2,5Ty), 154,6 (dd, J=14,
255Iy), 154,0 (d, J=1,5I'y), 151,5, 149,3 (dd, J=14, 250ry), 145,1 (d, J=12lu), 143,9, 133,99, 132,1, 1318,
131,4, 130,5, 128,9, 118,0 (d, J=4,9Iy), 115,8 (d, J=18Iy), 114,6 (d, J=20ry), 32,0. MC (EP): m/z 457,0 (M*).
AHanis, pospaxoBaHo: ana C ,oH4CIFoN,OS: C, 52,58; H, 2,43; Cl, 7,76; N, 18,40; S, 7,02. 3nanigero: C, 51,81;
H, 2,37; Cl, 7,49; N, 18,04; S, 7,55.

Cnonyka D-028

3-(2-xnopdeHrin)-6-dpnyop-2-(9H-nypuH-6in-cynedaninmeTnn)-3H-xiHasoniH-4-oH

OTpumaHo 3rigHo 3i crnocobom C, BuMKOpuCTOBYtoYM iHTepmegiaTt 2r (118mr, 0,365Mmonb), MoHorigpaT
6-mepkantonypuHy (68mr, 0,402mmonb), K,COz; (56mr, 0,402mmons) Ta AM®  (2mn). Cwupuin  npogykTt
nepekpuctanisosyBanu 3 EtOH gns otpumanHs 103mMr GinysaToro kpucTtanivyHoro TBepaoro nponykty (64%), Temn.nn.
232,8-233,0°C (3HebapBnoeTbea). H aMP (OAMCO-dg) p: 13,56 (br s, 1H); 848 (s, 1H); 8,44 (s, 1H);
7,81-7,86 (m, 3H); 7,76 (d, J=7,5I'y, 1H); 7,67 (d, J=7,5u, 1H); 7,40-7,54 (m, 2H); 4,48 (br s, 2H). 3C AMP
(ﬂMCO-d6)MJ'IH.'1Z 160,8 (d, J=247Ty), 160,2 (d, J=3,3ry), 156,9, 152,3 (d, J=1,9ry), 151,5, 149,7, 1440,
143,6, 134,1, 132,1, 131,7, 131,5, 130,5, 130,4, 130,2, 128,8,124,0 (d, J=24l'u), 122,0 (d, J=8,7T'y), 1117
(d, J=24Tu), 32,0. MC (EP): m/z 439,0 (M*). AHania, pospaxoBaHo: Ans CyoH2CIFNg0S.0,2C,H0.0,1H,0: C, 54,46;
H, 3,00; Cl, 7,88; N, 18,68. 3HangeHo: C, 54,09; H, 2,73; CI, 7,80; N, 18,77.

Cnonyka D-029

2-(6-amiHonypuH-9-inmeTunn)-3-(2-isonponindeHin)-5-meTtun-3H-xiHasoniH-4-oH

TioHinxnopua (2,2mn, 30MMonb) AogaBanv [O MNEPEMIllyBaHOro pPo3dMHy 2-aMiHO-6-MeTUNOeH30WHOT KUCroTK
(1,51r, 10Mmonb) y 6eHsoni (50mMn) Ta cyMmill rpinv Npu KUNiHHI Nig 3BOPOTHUM XOSOAWMBHUKOM NpoTAroM 18 roguH.
Micns OXONOOXEHHS PO3YUHHUK BUAANANN Y BaKyyMmi Ta ABidi npoMuBany 6eHsonomM (25mn). 3anuiiok posdmHAnn y
CHCI3 (50mn) Ta obpobnsanu 2-isonponinadiniHom (2,83mn, 20mMmone). Mynbny Aani rpinyM npu KUMiHHI Nig 3BOPOTHUM
xonoguneHnkoMm npotarom 3 roguH. Y uUel Yac 3a gonomoroto TLUX (50% eTtunauyetat/rekcaH) 6yrno BU3Ha4YeHo, WO
peakuis 3aBeplumnacs. Micna oxornomKeHHa A0 KIMHATHOT TeMnepaTypu, peakuiiHy cyMill BURIMBanu Ha 4-cM TamnoH
cunikarenio Ta npomuBanu cymiwwio 20% eTunauetat/rekcaH. [poAaykT, WO MICTUTb dpakuil, noegHysanu Ta
KOHLUEHTpYBanu y BakyyMmi. 3anuwok posduHsnm y HOAc (50mn) Ta obpobnsnu xnopauetunxnopugomMm (1,6mn,
20MMonb) | CyMmill TpinM MpW KWNiIHHI Nig 3BOPOTHMM XOSoAMSbHUKOM npoTarom 18 roauH. PeakuiiHy cymiw
OoXoromXKyBanu Ta KoHUeHTpyBanu y BakyyMi. 3anmwok HOAC Bugansann aseoTponHoOK NeperoHKo 3 Tonyonom (25mn)
Tpu pasun. 3anuwok posdvmHanu y tonyoni (10mn) Ta nponyckanu Yepe3 4-cM TaMnoH cunikarernto, npomMuBaryn
cymiwwio 20% etunayeTat/rekcaH. MNpoaykT, Wo MiCTUTb dpakuil ineHTudikysanm PX-MC (MC (EP): m/z 327 (M+)) Ta
KOHLeHTpyBanu y Bakyymi Ana oTpumanHa 975mr (30%) sk 6inoi niHv. Xnopug 6inol niHu (450mr, 1,36Mmornb)
posunHanu y AM® (10mn) Ta obpobnsanu apeHiHom (275mr, 2,04mmonb) Ta K ,CO5z (281mr, 2,04mMmonb) i Cymil
nepemillyBanu NpoTSAroM Hodi Npu KiMHaTHIM TemnepaTypi. CycneHsito aani Bunveanu y 200Mn Bogu, nepemillysanu
npu KiMHaTHiW TemnepaTtypi npotarom 30 XBUNWH Aani OXONOMKYyBanu y XorogunbHWKy npoTsaroMm 30 XBWIMH.
YTBOpEHWIA TBEpOUN NpodykT 36upanu BakyyMHUM inbTpyBaHHAM Ta nepekpucTanisosyBanu 3 EtOH ana otpumaHHs
285mr (49%) GinyeaToro Teepmoro npoaysy, Temn.nn. 258,0-258,2°C. 'H AMP (OMCO-dg) w: 8,19 (s, 1H), 8,09 (s,
1H), 7:60 (m, 3H), 7,45 (m, 2H), 7,23 (m, 3H), 5,11 (d, J=17,5I'y, 1H), 4,71 (d, J=17,5 Ty, 1H); 2,68 (s, 3H),
2,73 (g, J=6,9Ty, 1H), 1,34 (d, J=6,8My, 3H), 1,13 (d, J=6,8My, 3H). "®C AMP (OMCO-dg)mnH.”": 161,9, 156,2,
152,8, 151,6, 150,1, 1484, 1461, 1422, 1408, 1343, 133,7, 1306, 130,0, 129,0, 127,7, 127,6, 1258,
119,2, 118,4, 44,8, 28,3, 24,4, 23,3, 22,9. MC (EP) m/z 426,4 (M+). AHanis, pospaxoBaHo: Anga Co4Hx3N;O: C, 67,75;
H, 5,45; N, 23,04. 3HangeHo: C, 67,60; H, 5-,45; N, 22,82.

Cnonyka D-030

2-(6-amiHoNypUH-9-inmeTnn)-5-metun-3-o-tonin-3H-xiHazoniH-4-oH

TioHinxnopua (2,2mn1, 30MMonb) AogaBanu [O MNEPEMIllyBaHOrO pPo3dMHY 2-aMiHO-6-MeTUNBeH30MHOT KUCroTK
(1,51r, 10mmonb) y GeHsoni (50mMm) Ta cymill rpinv Npyu KUNiHHI Nig 3BOPOTHUM XOSOAMIBbHUKOM NpoTAroMm 18 roguH.
Micns OXONOOXKEHHS PO3YUHHUK BUAANANN Y BaKyyMmi Ta ABidi npoMuBany GeHsonom (25mn). 3anuiiok posymHANN y
CHCI3 (5,0mn) Ta 06pobnanu o-tonyignHom (2,13mn, 20mmonk). Mynbny Aani rpiny npy KWNiHHI Nig 3BOPOTHUM
XonoguneHUKoM npoTtaroMm 3 roguH. Y ueld vac 3a gonomoroto TLX (50% eTtunauetat/rekcaH) 6yrno BU3Ha4YeHo, WO
peakuis 3aBepLlumnacs. Micna oxornomkeHHa Ao KiMHaTHOT TeMnepaTypu, peakuiiHy cyMmill BUnAMBanu Ha 4-cM TamnoH
cunikarentio Ta npomuBanu cymiwwio 20% etunauyetat/rekcaH. [lpogykT, Wo MIiCTUTb dpakuii noegHyBanu Ta
KOHLUEHTPYBanu y BakyyMmi. 3anuwok posduHsanm y HOAc (50mn) Ta obpobnsnu xnopauetunxnopugom (1,6mn,
20MMONb) Ta CyMill rpinM MNpW KWNiHHI Nig 3BOPOTHUM XOMOAWSBHUKOM npoTsaroM 18 roguH. PeakuiiHy cymiw
OXOroMXKyBann Ta KoHUeHTpyBanu y Bakyymi. 3anvwok HOAC Bugansanu aseoTpornHoK NeperoHKoo 3 TornyorioM (25mn)
TpY pas3un. 3anuwiok posdyuHanu y tonyoni (10mMn) Ta nponyckanu Yepe3 4-cM TaMnoH cunikarernto, npomMuBaloyu
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cymiwwto 20% etunauyetat/rekcaH. [pogykT, wWo MicTUTb dpakuii, ineHTndikysanm 3a gonomoroo PX-MC [MC (EP):
m/z 299 (M+)] Ta KOHUEeHTpyBanu y Bakyymi Ans oTpumanHHsa 476mr (16%) sk 6inoi niHu. Xnopwg 6inoi niHu (470wmr,
1,57Mmonb) posunHanu y AM® (10mn) Ta obpobnanu ageHiHom (423wmr, 3,14Mmorb) Ta Ko,COz (433mr, 3,14MMmonb) i
CYMilLl nepemillyBany MPOTArOM Hodi npu KiMHaTHIM Temnepatypi. CycneHsito gani sunueanm y 200mn Bogw,
nepemillyBanu npu KiMHaTHii Temnepatypi npoTsarom 30 XBWMIWMH, AaT OXONO4XKyBanu y XonogaunbHuky npotsrom 30
XBUIWH. YTBOPEHWI TBepaui NpodykT 36upanu BakyyMHUM inbTpyBaHHAM Ta nepekpuctanisosyBanu 3 EtOH gna
oTpumaHHa 123mr (20%) 6GinyeaToro Teepaoro npomykTy, Temn.nn. 281,5-282;7 °C (posknagaetebcs). 'H AMP
(AMCO-dy) n: 8,07 (s, 1H); 805 (s, 1H); 7,61 (t, J=7,8Mu, 1H), 7,48 (m, 4H), 7,25 (m, 3H), 509 (d,
J=17,4Ty, 1H); 4,76 (d, J=17,4Ty, 1H), 2,73 (s, 3H), 2,18 (s, 3H). '3C AMP (OMCO-dg)mnn.”!: 161,3, 156,2, 1528,
151,4, 150,0, 148,5, 1422, 140,99, 136,1, 1354, 134,3, 131,7, 130,1, 130,6, 129,0, 128,0, 125,8, 1192,
118,5, 44,8, 22,9, 17,4. MC (EP): m/z 398,2 (M*). Ananis, pospaxoBaHo: ana C »H.gN;O: C, 66,49; H, 4,82; N,
24,67. 3HanpgeHo: C, 66,29; H, 4,78; N, 24,72.

Cnonyka D-031

3-(2-cbnyopdeHin-5-meTun-2-(9H-nypuH-6-in-cynsdaHomeTnn)-3H-xiHasosniH-4-oH

TioHinxnopua (2,2mn1, 30MMonb) AodaBann A0 NEPEMILLIYBAHOMO PO3YUHY 2-aMiHO-6-MeTUN-6eH30MHOI KUCroTK
(1,51r, 10Mmonb) y 6eHsoni (50mMn) Ta cyMmill rpinv Npu KUNiHHI Nig 3BOPOTHUM XOSOAWMMBHUKOM NpoTAroM 18 roguH.
Micns OXONOOXKEHHS PO3YMHHUK BUOANSNW y Bakyymi Ta npoMuBany Asidi 6eH3onom. (25mn). 3anuiiok posymHANN y
CHCI3 (50mn) Ta obpobnsanu 2-cnyopaHiniHom (1,93mn, 20mmonb). Mynbny Aani rpini npy KUNiHHI Nig 3BOPOTHUM
xonoguneHnkoMm npotarom 3 roguH. Y uUel Yac 3a gonomoroto TLIX (50% eTtunauyetat/rekcaH) 6yrno BU3Ha4YeHo, WO
peakuis 3aBeplumnacs. Micna oxornomKeHHa A0 KIMHATHOIT TeMnepaTypu, peakuiiHy cyMill BUnMBanu Ha 4-cM TamnoH
cunikarento Ta npomuBanu cymiwwo 20% EtOAc/rekcaH. [lpogykT, wWo MicTUTb dpakuii, noegHysanu Ta
KOHLUEHTpyBanu y BakyyMmi. 3anuuwok posduHsnm y HOAc (50mn) Ta obpobnsnu xnopauetunxnopugom (1,6mn,
20MMonb) | CyMmill TpinM MpW KWNiIHHI Nig 3BOPOTHUMM XOSMoguSnbHUKOM npoTtarom 18 roauH. PeakuiiHy cymiw
OXOnoaXyBanu Ta KOHUEeHTpyBanu y Bakyymi. 3anvwok HOAC BMaananyu a3eoTpornHOK NepPeroHKoo 3 TOSyonom (25mn)
TpU pasun. 3anulioK po3dvnHanu y Tonyoni (10mn) Ta nponyckanu Yepes 4-cM TamnoH cunikarento, NpoMuBaroym
cymiwwio20 % etunauyetat/rekcad. [pogykT, Wo MicTUTb dpakuii, ineHTudikysanm 3a gonomoroo PX-MC [MC (EP):
m/z 303 (M+)) Ta KoHUeHTpyBanu y Bakyymi ans otpumanHsa 1,12r (37%) sk 6inoi niHn. Xnopug 6inoi niHn (455wr,
1,50MMonb) posdnHsanm y MO (10mn) Ta 06pobnsanu moHorigpaTtoM 6-mepkanTtonypuHy (510mr, 3,0mMmonb) Ta Ko,CO3
(414mr, 3,0MMoOMb) i CyMmill NepemillyBanu NPOTArOM Hodi NpW KiMHaTHIN TemnepaTypi. CycneHsiio gani BunuBanu y
200mMn BOAM, NepeMiwlyBany Npu KiMHaTHIN TemnepaTtypi npoTsarom 30 XBUMWH, Aarni oXornogXyBanu Y XonogunbHUKY
npotarom 30 XBUNWH. YTBOPEHUA TBEPAMIN NPogyKT 36Mpany BakyyMHUM DinbTpyBaHHSM Ta nepekpucTanisoByBanm 3
EtOH ana oTpumaHHa 487Mr (77%) 6inysaToro Teepaoro npoaykTy, Temn.nn. 151,9-152,2 «C. 'H AMP (AMCO-dg) T
8,48 (s, 1HO, 8,44 (s, 1N), 7,70 (m, 2H); 7,48 (m, 2H), 7,33 (m, 3H), 4,55 (d, J=151Iu, 1H); 4,48 (d,
J=151"y, 1H), 2,73 (s, 3H). BC AMP (OMCO-dgmnu.”': 161,3, 157,8 (d, J=249,1Tu), 156,9, 152,8, 1515,
149,6, 148,6, 143,6, 140,9, 134,7, 1319 (d, J=8,0lu), 1314, 130,2, 1256 (d, J=3,6'y), 1255, 1244 (d,
J=13,5I'y), 118,8, 116,6 (d, J=19,6l'y), 56,4, 22,9. MC (EP): m/z 419,5 (M*). Awanis, pospaxoBaHo. AnA
C,,H,5sFN;08.0,15.CoH¢O: C, 60,14, H, 3,77, F, 4,47, N, 19,76; 8, 7,54, 3HaigeHo: C,59,89; H,3,88; F4,42;
N,19,42; S.7,23.

Cnonyka D-032

2-(6-amiHoNypUH-9-inmeTnn)-5-xrop-3-o-Tonin-3H-xiHa3oniH-4-oH

OTpumaHo 3rigHo 3i cnocobom C, BukopuctoBytoumn 2j (200mr, 0,626mmornb), ageHiH (93mr, 0,689Mmmonb), Ko,CO3
(95wmr, 0,689Mmmonb) Ta AM® (3mn). Cupmin npodykT xpomatorpadysanu y cymiwi MeOH/CH,Cl, ana oTpumanHs 101mr
GinyeaTtoro TBepaoro npoaykty (39%), Temn.nn. 262,0-266,5°C. H AMP (OMCO-dg) w 8,08 (s, 1H); 8,07 (s, 1H);
7,70 (t, J=8,0l'y, 1H); 7,58 (dd, J=0,6, 7,9y, 1H); 7,43-7,57 (m, 4H); 7,36 (dd, J=0,7, 8,0y, 1H); 7,26 (br
s, 2H); 5,12 (d, J=18lu, 1H); 4,78 (d, J=18u, 1H); 2,20 (s, 3H). "°C AMP-(AMCO-dg)mnn.”": 158,7, 156,2, 152,9,
152,7, 150,0, 1494, 1421, 136,1, 135,21, 13500, 1332, 131,8, 130,3, 130,1, 128,9, 1281, 127,2, 1185,
117,9, 44,9, 17,4. MC (EP): m/z 418,1 (M*). AHanis, pospaxoBaHo: and C,1H45CINgO.0,1H,0.0,05KCI: C, 59,57; H,
3,86; Cl, 8,79; N, 23,16. 3nangeHo: C, 59,65; H, 3,80; ClI, 8,70; N, 22,80.

Cnonyka D-033

2-(6-amiHonypuH-9-inmeTnn)-5-xnop-3-(2-meTokcn-deHin)-3H-xiHasoniH-4-oH

OTpumMaHo 3rigHo 3i cnocobom C, BukopuctoBytoum 21 (250mMr, 0,746mmonb), ageHiH (111mr, 0,821Mmonb), K,CO3
(113mr, 0,821mMmonb) Ta [OM® (4mn). Cupuid npogykT xpomaTtorpadgpyBanm y cymiwi MeOH/CH,Cl, Ta
nepekpuctanizosysanu 3 EtOH pgna oTpumaHHa 124Mr kopuyHeBoro TBepgoro npoaykty (38%), Temn.nn.
257,0-257,1°C. "H AMP (IMCO-dg) po 8,06 (s, 1H);, 8,01 (s, 1H);, 7,71 (t, J=8,0ru, 1H), 7,57 (dd, J=0,9,
7.9ry, 1H); 7,52-759 (m, 1H); 7,50 (dd, J=1,6,7,8Muy, 1H); 7,38. (dd, J=11, 8,2My, 1H); 7,27 (dd,
J=0,6,8,3l"u, 1H); 7,24 (br s, 2H); 7,17 (dt, J=0,9, 7,6l'y, 1H); 5,07 (d, J=17Ty, 1H); 4,97 (d, J=17Ty, 1H); 3,79 (s,
3H). ’C AMP (OMCO-dg)mrnv.”": 158,8, 156,2, 154,7, 1532, 152,8, 150,1, 149,3, 142,0, 1351, 133,22, 1318,
130,1, 130,1, 127,2, 123,8, 121,6, 118,4, 117,9, 113,1, 56,2, 44,8. MC (EP): m/z 434,0 (M™). AHanis, pospaxoBaHo:
ana C 54H5CIN;0,.0,6H,0.0,04KCI: C, 56,57; H, 3,84; Cl, 8,27; N, 21,99. 3nangeHo: C, 56,29; H, 3,75; ClI,
8,21; N,21,61.

HacTynHi cnonykv BUroTOBMANM 3ararioM 3rigHO 3 BULLEOnUcaHuMy cnocobamu, i BOHW NpusHadveHi Ans HacTynHol
inocTpauil NeBHMX BTiNEHb CNOMYyK 3rigHO 3 BUHAXo40M:

3-(2,6-gnxnopdeHrin)-5-metunn-2-(9H-nypuH-6-incynsdadinmeTnn)-3H-xiHazoniH-4-oH(d-034)
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3-(2-izonponindeHin)-5-metun-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH  (d-035)
3-(2-meTokendeHin)-2-(9H-nypmnH-6-incynbdaninmetnn)-3H-xiHasoniH-4-oH(d-036)
3-6eH3nn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH(d-037)
3-6yTnn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH(d-038)
3-mopdponiH-4-in-2-(9H-nypuH-6-incynbdaninvetnn)-3H-xiHasoniH-4-oH, auetat (d-039)
3-(3-meTokendeHin)-2-(9H-nypunH-6-incynbdaninmetnn)-3H-xiHasoniH-4-oH  (d-040)
3-(3-xnopdeHrin)-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHasoniH-4-oH  (d-041)
2-(9H-nypuH-6-incynbdaHinmeTun)-3-nipnanH-4-in-3H-xinasonin-4-oH  (d-042)
3-6eH3nn-5-cbnyop-2-(9H-nypmH-6-incynbgpaHinmetun)-3H-xiHazoniH-4-oH  (d-043)

3 (4-meTnnninepasunH-1-in)-2-(9H-nypuH-6-incynbdaninveTnn)-3H-xiHasoniH-4-oH, auetat (d-044)
eTunoBuin ectep [5-dpnyop-4-okco-2-(9H-nypuH-6-incynbdaninmetnn)-4H-xiHazoniH-3-in] oytosol kucnotu (d-045)
3-(2-meTokcnderin)-2-(9H-nypunH-6-incynbdaninmetnn)-3H-xiHasoniH-4-oH  (d-046)
3-(2-meTokcndeHin)-5-meTun-2-(9H-nypuH-6-incynsdadinmeTnn)-3H-xiHazoniH-4-oH(d-047)
2-(6-amiHonypuH-9-inmeTunn)-3-(2-cpnyopdeHin)-5-metun-3H-xiHazoniH-4-oH (d-048)
2-(6-amiHonypuH-9-inmeTnn)-3-6eHann-5-pnyop-3H-xiHazoniH-4-oH (d-049)
2-(6-amiHonypuH-9-inMeTnn)-3-6yTun-3H-xiHasonin-4-oH(d-050)
2-(6-amiHonypuH-9-inmeTunn)-3-mopdoniH-4-in-3H-xiHasoniH-4-oH, auyetat (d-051)
3-(4-xnopdeHrin)-2-(9H-nypuH-6-incynbdadinmeTnn)-3H-xiHazoniH-4-oH  (d-052).

HopaTtkoBi cnonyku 3rigHoO 3 NpeAcTaBneHWM BUHaXO4OoM OTPUMany HacTynHUMK cnocobamn CUHTe3y.
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HacTtynHi iHTepmegiaTi oTpuManu BueonucaHum cnocobom A.

3a R = yuknonponin

3b R = yuknonponinmetun

3¢ R = deHeTnn

3d R = yuknoneHTun

3e R = 3-(2-xnop)nipngun

3f R = 4-(2-meTun)beH3oliHa KucnoTa
39 R = 4-HiTpo6eH3un

3h R = yuknorekcumn

3i R = E-(2-dpeHin)ynknonponin

[opaTkoBi cnonyku 3rigHo 3 npeacraeneHnmM BuHaxogom (d-053-D-070), wo matoTb

CepleBUHHa CTpyKTypa:

CnonykaNe

R1

D-083

Luknonponin
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D-054  |uwknonponinmeTun B
D-055  |yuknonponinmeTvn A
D-056 |iwknonponinmerun. c
D-057  |deHeTun B
D-058 |deHeTun c
D-059  |ymknoneHTun B
D-060  |umknoneHTun A
D-061  |3-(2-xnop)nipuaunn B
D-062 |3-(2-xnop)nipnaunn A
D-063  |4-(2-meTun) GewolHa kucwia| B
D-064  |uuknonponin B
D-065  |uuknonponin A
D-066  |4HHNpobGeHsun B
D-067  |uuknorekeun B
D-068 |uuknorekcmn A
D-069  |uuknorekeun C
D-070 |E-(2-cpeHin) ymknonponin B
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OTpumaHo 3rigHo 3i cnocobom C, BukopuctoBytoun 3a (100mr, 0,4Mmornb), 2-amiHo-6-mepkantonypuH (80wmr,
0,48mmonk) Ta Ko,CO5 (77mr, 0,56Mmonk). MpodyKT ounwiany poatupaHHam y sodi. 'H AMP (IMCO-dg) w 7,89 (d,
J=0,9Iu, 1H); 7,54 (t, J=7,4I'u, 1H); 7,34 (d, J=8,1T'y, 1H); 7,19 (d, J=7,2l'y, 1H); 6,28 (s, 2H); 4,94 (s,
2H); 2,70 (s, 3H); 1,24 (d, J=6,5I"y, 2H); 0,91 (s, 2H). MC (EP): m/z 380 (M+H), 190.

3-uuknonponinmeTun-5-metun-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHasoniH-4-oH  (d-054)

OTpumaHo 3rigHo 3i cnocobom C, BukopuctoBytodmn 3b (300mr, 1,14Mmornb), MoHorigpat 6-mepkanTonypuHy (214wr,
1,26mmorb) Ta KoCOz (189wMr, 1,37MMonb). MpogyKT ouvany po3TMpaHHAM 3 BOAOK, a MoTiM nepekpucTanisadieto 3
MeOH. H AMP (OMCO-dg) w 13,60 (br s, 1H); 8,72 (s, 1H); 8,48 (s, 1H); 7,63 (t, J=7,8M'y, 1H), 7,42 (d,
J=8,0lry, 1H); 7,28 (d, J=7,3l'y, 1H); 501 (s, 2H); 4,11 (d, J=6,8I'y, 2H); 2,78 (s, 3H); 1,35 (kBiHTeT,
J=6,2I"u, 1H); 0,44-0,59 (m, 4H). MC (EP): m/z 379 (M+H), 325.

2-(6-amiHoNypUH-9-inmeTnn)-3-uyuknonponinmetun-5-metnn-3H-xiHasonin-4-oH (d-055)

OTpumMaHo 3rigHo 3i cnocobom C, BukopuctoBytoun 3b (300mr, 1,14mmonk), apeHiH (170mr, 1,26mmornb) Ta KoCO4
(189mr, 1,37MMonb). MpoayKT oumnLLIan PO3TUPAHHAM 3 BOLOI0, 3 HACTYMHOI nepekpucTanisalicio Big MeOH. 'H AMP
(AMCO-dg) n: 8,21 (s, 1H); 8,10 (s, 1H);, 7,52 (t, J=7,7Ty, 1H);, 7,18-7,31 (m, 3H); 7,06 (d, J=8,1Tu, 1H);
56,8 (s, 2H); 4,14 (d, J=6,8I'y, 2H); 2,77 (s, 3H); 1,34 (kBiHTeT, J=6,4I4, 1H); 0,45-0,60 (m, 4H). MC (EP):
m/z 362 (M+H), 308.

2-(2-amiHO-9H-nypuH-6-incynbdaHinmeTnn)-3-umukno-nponinvetTun-5-metnn-3H-xiHasoniH-4-o4  (d-056)

OTpumaHo 3rigHo 3i cnocobom C, BukopuctoBytoun 3b (280mr, 1,1Mmonb), 2-amiHo-6-mepkantonypuH (200wmr,
1,2mmonb). Ta K,COz (180mr, 1,3Mmone). MpoaykT ounwany poatupaHHam 3 MeOH. 'H AMP (IMCO-dg) w 12,70
(br s, 1H); 7,95 (s, 1H); 7,64 (t, J=7,8u, 1H); 7,44 (d, J=7,9Iy, 1H); 7,28 (d, J=7,4Iu, 1H); 6,41 (s, 2H);
4,91 (s, 2H); 4,05 (d, J=6,8'u, 2H); 2,78 (s, 3H); 1,26-1,43 (m, 1H); 0,36-0,56 (m, 4H). MC (EP): m/z 394 (M+H), 340.

5-meTun-3-dpeHeTun-2-(9H-nypuH-6-incynbdarinmeTun)-3H-xiHazoniH-4-on  (d-057)

OTpumaHo 3rigHo 3i cnocobom C, BukopucTtoBytodn 3¢ (750mr, 2,4MMonb), MoHorigpaT 6-mepkantonypuHy (442wr,
2,6MMonb) Ta K,CO4 (398Mr, 2,9MMons). MpoayKT ounliani postupaHHsm 3 sopoto. 'H AMP (OMCO-ds) o 13,61
(s, 1H); 8,71 (s, 1H); 8,48 (s, 1H); 7,65 (t, J=7,7Tu, 1H); 7,44 (d, J=7,9I'y, 1H); 7,16-7,35 (m, 6H); 4,89
(s, 2H); 4,29 (br t, J=7,9"u, 2H); 3,08 (br t, J=7,8y, 2H); 2,81 (s, 3H). MC (EP): m/z 429 (M+H), 105.

2-(2-amiHo-9H-nypuH-6-incynsdarinmeTu)-5-metnn-3-cbeHeTnn-3H-xiHazoniH-4-oH  (d-058)

OTtpumaHo 3rigHo 3i cnocobom C, BukopuctoBytounm 3c (750mr, 2,4Mmonb), 2-amiHo-6-mepkantonypuH (435wmr,
2,6MMonk) Ta K,CO5 (398Mr, 2,9MMonb). MpoayKkT ouMLiany poaTupaHHsm 3 sogot. 'H AMP (IMCO-dg) po 12,61
(s, 1H); 7,95 (s, 1H); 7,65 (t, J=7,7Ty, 1H); 7,45 (d, J=7,9I'y, 1H); 7,14-7.32 (m, 6H); 6,44 (s, 2H); 4,81
(s, 2H); 4,24 (br t, J=7,9T"4, 2H); 3,04 (br t, J=7,8Iy, 2H); 2,81 (s, 3H). MC (EP): m/z 444 (M+H), 340.

3-uunknoneHTun-5-metnn-2-(9H-nypuH-6-incynbganinmeTn)-3H-xiHazoniH-4-oH(d-059)

OTpumaHo 3rigHo 3i cnocobom C, Bukopuctosytoun 3d (100mr, 0,36MmMornb), MoHorigpaT 6-mepkanTonypuHy (73mr,
0,43mmorb) Ta K,COgz (100mr, 0,72Mmonk). MpoaykT ounwany nepekpuctanisatieto 3 MeOH. H AMP (AMCO-dg) T
13,62 (brs, 1H); 8,77 (s, 1H); 8,48 (s, 1H); 7,62 (t, J=7,7Tu, 1H); 7,42 (d, J=7,8M'y, 2H); 7,26 (d, J=7,4ly,
1H); 5,03 (s, 2H); 4,80 (xsiHTeT, J=8,0I'y, 1H); 2,76 (s, 3H); 2,12-2,31 (m, 2H); 1,79-2,04 (m, 4H); 1,44-1,58
(m, 2H). MC (EP): m/z 393 (M+H), 325.

2-(6-amiHoNypUH-9-inmeTnn)-3-unknoneHTun-5-metun-3H-xiHasonid-4-oH (d-060)

OTpumMaHo 3rigHo 3i cnocobom C, BukopuctoBytoun 3d (100mr, 0,36mmonb), ageHiH (58wmr, 0,43mmonb) Ta KoCO3
(100mr, 0,72mMonb). MpoaykT ounwani nepekpucTanisauielo 3 MeOH. 'H AMP (OMCO-dg) w 8,15 (s, 1H); 8,11
(s, 1H); 7,52 (t, J=7,7Ty, 1H); 7,16-7,31 (m, 3H); 7,10 (d, J=8,0lu, 2H); 5,68 (s, 2H); 4,78 (kBiHTeT,
J=8,3lu, 1H); 2,74 (s, 3H); 2,09-2,32 (m, 2H); 1,86-2,04 (m, 2H); 1,68-1,86 (m,2H); 1,43-1,67 (m, 2H). MC
(EP): m/z 376 (M+H), 308,154.

3-(2-xnop-nipngmH-3-in)-5-metun-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHazoniH-4-oH. (d-061)

OTpumaHo 3rigHo 3i cnocobom C, Bukopuctosytodn 3e (500mr, 1,6MMonb), MoHorigpaT 6-mepkantonypuHy (289mr,
1,7Mmonb) KoCO4 (262Mr, 1,9MMonb). MpoaykT ouniany poatupaHHam y Bogi. MC (EP): m/z 436 (M+H), 200.

2-(6-amiHoNypUH-9-inmeTnn)-3-(2-xnop-nipngmH-3-in)-5-metun-3H-xiHasoniH-4-oH(d-062)

OTpumMaHo 3rigHo 3i cnocobom C, BukopucTtoBytoun 3e (500mr, 1,6mmonb), ageHiH (230mr, 1,7mMmonb) Ta KoCO3
(262mr, 1,9Mmorb). MpoAykT ounwann posTupaHHam y sogi. 'H AMP (OMCO-dg) po 8,59 (dd, J=1,7,4,8M"y, 1H);
8,22(dd, J=1,7,7,8I'u, 1H): 8,025 (s, 1H); 8,017 (s, 1H); 7,60-7,72 (m, 2H); 7,35 (t, J=8,2l'y, 2H); 7,22 (s,
2H); 5,12 (d, J=17,0l"u, 1H); 5,02 (d, J=17,0l"y, 1H); 2,72 (s, 3H). MC (EP): m/z 419 (M+H).

3-meTun-4-[5-meTun-4-okco-2-(9H-nypuH-6-incynbdanin-metun)-4H-xiHasoniH-3-in]-6eHsinHa kucnota (d-063)

OTpumaHo 3rigHo 3i cnocobom C, BukopuctoBytoumn 3f (400mr, 1,17MMonb), MoHorigpaT 6-MmepkanTonypuHy (219mr,
1,29Mmonb) Ta K,CO5 (226Mr, 1,64MmMonb). MpoaykT ouuwany nepekpuctanisadieto 3 MeOH H AMP (AMCO-ds) 8:
13,54 (br s, 1H); 8,44 (s, 1H); 8,42 (s, 1H);. 7,80 (s, 2H), 7,71 (t, J=7,7Tuy, 1H); 7,59 (d, J=8,6y, 1H);
752 (d, J=7,9ry, 1H); 7,34 (d, J=7,4 HZ, 1H); 4,46 (d, J=154y, 1H); 4,34 (d, J=157Ty, 1H); 3,17 (d,
J=4,4T"u, 1H); 2,73 (s, 3H); 2,17 (s, 3H). MC (EP): m/z 459 (M+H)

3-uuknonponin-5-meTnn-2-(9H-nypuH-6-incynedanin-metnn)-3H-xiHasoniH-4-oH  (d-064)

OTpumaHo 3rigHo 3i cnocobom C, Bukopuctosytoun 3a (100mr, 0,40Mmornb), MoHoriapaT 6-mepkantonypuHy (90mr,
0,53mmMorb) Ta K,COg (97Mr, 0,7MMonk). MpoaykT ouniiany poaTupaHHam 3 Bogow. 'H AMP (IMCO-dg) w 8,69 (d,
J=0,8I"u, 1H); 8,47 (s, 1H); 7,57 (d, J=7,9Iu, 1H); 7,37 (d, J=8,1I'u, 1H); 7,23 (d, J=7,3u, 1H); 5,08 (s,
2H); 3,06-3,18 (m, 1H); 2,74 (s, 3H); 1,14-1,36 (m, 2H); 0,92-1,06 (m, 2H).

2-(6-amiHoNypUH-9-iNMeTnN)-3-UNKNonpoHin-5-metun-3H-xiHasoniH-4-oH  (d-065)
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OTpumaHo 3rigHo 3i cnocobom C, BukopuctoBytoun 3a (100mr, 0,40mMmornb), ageHiH (94mr, 0,7mmonb) Ta K,CO3
(121mr, 0,88mMonb). MpoayKT oYMLLENM PO3TUPaHHAM 3 Bodow. 'H AMP (IMCO-dg) w: 8,19 (d, J=0,9Iy, 1H); 8,09
(d, J=1,0lu, 1H); 7,48 (t, J=7,8y, 1H); 7,13-7,29 (m, 3H); 7,04. (d, J=8,1Tu, 1H); 574 (s, 2H); 3,00-3,13
(m, 1H); 2,73 (s, 3H); 1,18-1,38 (m, 2H); 0,94-1,09 (m, 2H)

5-meTun-3-(4-HiTpobeHann)-2-(9H-nypun-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH (d-066)

OTpumaHo 3rigHo 3i cnocobom C, BukopuctoBytoumn 3g (200mr, 0,58Mmornb), MoHorigpat 6-mepkantonypuHy (148wmr,
0,87MMorib) Ta K,COgz (160Mr, 1,16MMorb). MpoayKT ounwany postupaHHam y MeOH: 'H AMP (OMCO-de) o 13,44
(br s, 1H); 8,50 (s, 1H); 8,31 (s, 1H); 8,03 (d, J=8,6l'y, 2H), 7,58 (t, J=7,9ry, 1H); 7,37 (d, J=8,3l'y, 3H);
7,22 (d, J=7,5I"y, 1H); 5,44 (s, 2H); 4,70 (s, 2H); 2,6 6. (s, 3H). MC (EP): m/z 460 (M+H).

3-unknorekcun-5-metnn-2-(9H-nypuH-6-incynbganinmeTun-3H-xiHasoniH-4-on  (d-067)

OTpumaHo 3rigHo 3i cnocobom C, Bukopuctosytoun 3h (150mr, 0,52Mmornb), MoHorigpaT 6-mepkanTonypuHy (97wmr,
0,57mmMonb) Ta K,CO5 (86Mr, 0,62MMonk). MpoaykT ouniany postupaHHam y MeOH. 'H AMP (OMCO-dg) uo 13,66
(br s, 1H); 8,82 (s, 1H); 8,50 (s, 1H); 7,62 (t, J=7,7Tuy, 1H); 7,42 (d, J=8,0ly, 1H); 7,26 (d, J=7,3I'u, 1JH);
501 (s, 2H); 4,11 (br s, 1H); 2,75 (s, 3H); 2,38-2,65 (m, 2H); 1,58-1,90 (m, 4H); 1,37-1,57 (m, 1H);
0,71-1,26 (m, 3H). MC (EP): m/z 407 (M+H), 325.

2-(6-amiHoNypUH-9-inmeTnn)-3-uunkrnorekcun-5-metun-3H-xiHasoniH-4-oH  (d-068)

OTpumMaHo 3rigHo 3i cnocobom C, BukopuctoBytoun 3h (150mr, 0,52mMmonb), ageHiH (77mr, 0,57mmonb) Ta KoCO3
(86mr, 0,62mMornb). MMpoaykT ouuwany poaTupaHHam y MeOH. 'H AMP (OMCO-dg) po 815 (s, 2H); 7,54 (t,
J=7,9ry, 1H); 7,06-7,35 (m, 4H); 565 (s, 2H); 4,09 (br s, 1H); 2,73 (s, 3H); 1,41-1,90 (m, 6H); 0,99-1,34
(m, 4H). MC (EP): m/z 390 (M+H) 308.

2-(2-amiHO-9H-nypuH-6-incynbdaHinmeTnn)-3-umknorekcnn-5-metunn-3H-xiHasoniH-4-oH  (d-069)

OTtpumaHo 3rigHo 3i cnocobom C, BukopuctoBytoun 3h (150mr, 0,52mMmonb), 2-amiHo-6-mepkanTonypuH (95wr,
0,57mmonb) Ta K,COz (86mr, 0,62mMmornb). MpoaykT ouvwann obepHeHo-chazoBow BEPX (konoHka C18 Luna,
4,6250mm, 4,7mn/xBunuH, 10-75% aueToriTpun/Boga npotarom 15 xeunuH, 100% aueToHiTpun npotarom 18 XBWIWH,
petektop npu 220 ). MC (EP): m/z 422 (M+H), 340, 170.

5-meTtun-3-(E-2-deHin-yuknonponin)-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHasoniH-4-oH  (d-070)

OTpumaHo 3rigHo 3i cnocobom C, BukopucToBytouM 3i Ta MoHorigpaTt 6-MepkantonypuHy. [MpogyKT ouuwianu
obepHeHo-hasosow BEPX, (konoHka C18 Luna, 4,6250mm, 4,7mn/xBunuH, 10-75% aueToHiTpun/soga npotarom 15
XBUInuH, 100% aueToHiTpun npotarom 18 xBunuH, aetektop npu 220). MC (EP): m/z 441.

[JopaTKoBi CNONyKK 3rigHO 3 BUHAXo4OM HaBe4eHO HMKYe pasoM 3 LWNAXOM cuHTesy ana cnonyku D-071-D-118.

Cnoci6 D
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Cnoci6 D: Cymiw amigy 4a abo 4b, FMOC-rniunnxnopuay Ta fboasaHoi oyToBoi kKuenoTu rpinu go 120°C npoTtarom
1-4 roguH. YTBOpPEHY CyMill KOHLEHTpyBanu y BaKyyMmi Ta ouuwany dnelw-xpomartorpadieto gna oTpuMaHHA
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3axulieHoro uuknisoBaHoro amiHy. Llem maTepian ob'egHyBanu 3 10 ekBiBaneHTamu OKTaHTIONy Ta KaTaniTU4HOW
KinekicTio DBU y TI'® Ta nepemillyBanu npy 30BHILWHIA TemnepaTypi 4O BUTpaTU BMXiQHOTO MaTtepiany, Wo BU3Ha4anu
3a ponomoroww PX-MC. PeakuiiHy cymiw BunuBanu 6e3nocepenHbo Yy  onell-xpomatorpadiyHy  KONMOHKY
(ypiBHOBakeHy y CH-Cl,) Ta entoBanu 0-5% MeOH/CH,Cl, ana oTpumaHHs BinbHoro amiHy, 5a abo 5b. Cnonyky 5c
oTpUMarnu aHanoridHo, BukopuctoBytoun (+) FMOC-anaHinxnopug 3amicte FMOC-rniyunnxnopuay.

Cnoci6 E: EkBimonsipHi kinbkocTi 5a abo 5b, npuinHaTHUR 6-xnopnypuH Ta DIEA noegHyBanu 3 EtOH y Hesenukiin
kon6i Ta rpinu go 80°C. PeakuiiHy cyMmill BiocTexXyBanu perynspHo 3a gonomoroo PX-MC Ta ounanu sk BkasaHo.

Cnoci6 F: Cymiw amigy 4b, aueTokciaueTunxmopwuny Ta nbogsHOI oUTOBOI kucnotu rpinn go 120 °C Ta
nepemiwyBann npoTsroMm 2 roauH. OXOonomkeHy peakuiiHy cymiw dwbTpyBanu Ta TBepai NPOAYKTU NpoMuBani
CH,Cl, ons oTpvMaHHs LMKnisoBaHoro auetaty sik 6inoro TBepgoro npogykty. Liei maTtepian o6'eaHyBanu 3 K,COj3 'y
BOAHOMY MeETaHON Ta MnepeMillyBanv NpoTAroM OAHOI rogvHW, Aani KOHUEeHTpyBanu Yy BakyyMi. YTBOpeHi TBepai
NPOAYKTW po3TUpanu 3 BOAOK ANA OTpUMaHHs 6a sik 6inoro Teepaoro npoaykTy.

3-(2-xnopdeHrin)-5-dpnyop-2-[(9H-nypunH-6-inamiHo)-meTun]-3H-xiHasoniH-4-oH (d-072)

OTpumaHo 3rigHo 3i cnocobom E, BukopuctoBytoumn 5b (50mr, 0,165mMmornk) Ta 6-xnopnypuH (26mr, 0,165mMmonb) vy 1
mn EtOH. Yepes 5 gib peakuinHy cymiw ounwanu 3a gonomoroto BEPX (kornoHka C18 Luna, 4,6250MmMm, 4,7Mn/XBUNNH,
10-75% aueToHiTpun/Boga npotarom 15 xsunuH, 100% aueToHiTpun npoTaroM 18 xBunuH, AeTektop, npu 220A). 'H
AMP (OMCO-dg) w: 12,99 (br s, 1H); 8,14 (br s, 1H); 812 (s, 1H);, 7,85 (dt, J=5,7, 8,1y, 1H), 7,68-7,79
(m, 3H); 7,57 (t, J=6,2I'y, 1H); 7,57 (d, J=7,7Ty, 1H); 7,50 (d, J=8,1Tu, 1H); 7,35 (dd, J=8,4,10,7Ty, 1H);
4,15-4,55 (m, 2H). MC (EP): m/z 422 (M+H), 211.

2-[(2-amiHO-9H-nypuH-6-inamiHo)MeTnn]-3-(2-xropdeHin)-5-cdnyop-3H-xiHasoniH-4-oH  (d-074)

OTpumaHo 3rigHo 3i cnocobom E, Bukopuctosytounm 5b (50mr, 0,165mMmonb) Ta 2-amiHo-6-xropnypuH (28mr,
0,165mmonb) y 1mn EtOH. Yepes 5 gmi6 peakuinHy cymiw ounwanu 3a gonomoroto BEPX (konoHnka C18 Luna,
4,6250mm, 4,7mn/xBunuH, 10-75% aueToHiTpun/Boga npotarom 15 xsunuH, 100% aueToHiTpun npotaroMm 18 XBWIWH,
petektop, npyn 220A). H AMP (IMCO-dg) p 12,13 (br s, 1H);, 7,86 (dt, J=5/6, 8,2I'y, 1H), 7,76-7,83 (m, 2H),
7,68 (br s, 1H); 7,61 (t, J=5,7Tu,1H); 7,61 (d, J=7,2l'u, 1H); 7,53 (d, J=8,2I"y, 1H); 7,35 (dd, J=8,2, 10,9y,
1H); 5,66 (br s, 2H); 4,164,50 (m, 1H); 4,09 (q, J=5,3I"y, 2H). MC (EP): m/z 437 (M+H), 219.
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5-meTun-2-[(9F-nypuH-6-inamiHo)meTnn]-3-o-Tonin-3H-xiHasoniH-4-oH (d-071)

OTpumaHo 3rigHo 3i cnocobom E, BukopuctoBytoun 6-xmopnypuH (11mr, 0,072mmone) Ta 5a (20mr, 0,072MMornb).
Uepes 5 pi6 peakuito racunu Bogo Ta YTBOPEHY CYCNeHsilo inbTpyBanu. TBepai NnpoaykTh oYuwani 3a JONOMOrok
BEPX (konoHka C18 Luna, 4,6250mMm, 4,7mn/xBunuH, 10-75% auetonnpun/Boga npotarom 15 xBunuH, 100%
aLeToHNpun npoTtaroM 18 xBunuH, aetektop npu 220A). 'H AMP (IMCO-dg) w 12,98 (br s, 1H); 8,14 (br s, 1H),
8,10 (s, 1H); 7,58-7,79 (m, 2H); 7,37-7,48 (m, 4H); 7,26-7,36 (m, 2H); 3,93-4,39 (m, 2H); 2,75 (s, 3H); 2,18
(s, 3H). MC (EP): m/z 398 (M+H), 199.

2-[{2-amiHO-9H-nypuH-6-inamiHo)MeTnn]-5-MmeTrun-3-o-Tonin-3H-xiHasoniH-4-oH (d-073)

OTpumaHo 3rigHo 3i cnocobom E, BukopuctoBytoun 5a (189wr, 0,677mMmMonb) Ta, 2-amiHo-6-xmopnypuH (115wmr,
0,677) y 3mn EtOH. Yepes 3 nobu peakuiiHy cymill inbTpyBanu ANsS BUOANEHHA HagnuvLKy NypuHy Ta ginetpat
ounwanu 3a gonomoroto BEPX (C18 Luna konoHka, 4,6250mm, 4,7mn/xeunuH, 10-75% aueToriTpun/Boga npotsarom 15
xBuUnuH, 100% aueToHITpun npoTsarom 18 xBuUnuH, AeTekTop Npu 220A) ANS OTPUMAaHHA 7MF NPoayKTy gk cink TFA. TH
AMP (OMCO-dg) p: 8,88 (br s, 1H); 821 (s, 1H), 7,71 (t, J=7,7Ty, 1H), 7,45-7,56 (m, 2H), 7,38-7,44 (m,
3H); 7,35 (d, J=7,5I'y, 1H);7,30 (br s, 1H); 4,40 (dd, J=4,517,5I'y, 1H); 4,27 (dd, J=5,3, 17,4y, 1H); 2,75
(s, 3H); 2,0 9 (s, 3H). MC (EP): m/z 413 (M+H), 207, 163.

2-[(2-pnyop-9H-nypunH-6-inamiHo)mMeTun]-5-meTun-3-o-tonin-3H-xiHazonin-4-oH  (d-076)

OTpumaHo 3rigHo 3i cnocobom E, BukopuctoBytounm 5a (20mr, 0,072mmonb) Ta 2-criyop-6-xropnypuH (16mr,
0,094mmonb) y 1mn EtOH. Yepes 18 roguH peakuiiHy cymiw o4unwanu 3a gonomoroto BEPX (konoHka C18 Luna,
4,6250mm, 4,7mn/xun., 10-75% auetoHnpun/Boga npotarom 15 xsunuH, 100% aueToHiTpun npotarom 18 XBUMKWH,
aetektop npu 220°) Ta gani nepekpuctanisosyesanu 3 EtOH gna oTpumaHHa 14Mr npogykTy sk >KOBTOI TBepaol
PEYOBUHN. H aMP (OAMCO-dg) n: 13,12 (br s, 1H); 8,40 (br s, 1H); 8,15 (s, 1H); 7,66 (t, J=7,7Ty, 1H);
7,35-7,49 (m, 4H); 7,31 (d, J=7,2I'y, 1H); 4,00-4,22 (m, 2H); 3,17 (s, 1H); 2,74 (s, 3H); 2,18 (s, 3H). MC
(EP): m/z 416 (M+H), 208.
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(2-xnopdeHin)-gnmeTunamino-(9H-nypuH-6-incynsdaninmeTn)-3H-xiHazoniH-4-oH(d-075)

D-015 (100mr, 0,228Mmmornb) o6'egHyBanu 3 rigpokcuaom amoHio (28-30%, 1mn) y AM® (2mn) Ta rpinu go 80°C.
Uepes 2 nobun peakuinHy cymiw ounwanu 3a gonomoroto BEPX (kornoHka C18 Luna, 4,6250mmMm, 4,7Mn/xBunuH, 10-75%
aueToHiTpun/soga npotarom 15 xsunuH, 100% aueToHiTpun npotarom 18 XxBUNWH, AeTektop npu 220 °,) Ang
OTPUMAaHHA MPOAYKTY K XOBTOI TBEpAoi pevoBuHU, npubnuaHo 2mr. 'H AMP (AMCO-dg) w 13,52 (br s, 1H); 8,46
(s, 1H); 8,42 (s, 1HK-7,69 (dd, J=2,1,7,3l'y, 1H); 7,62 (dd, J=1,6,7 6y, 1H); 7,61 (t, J=8,0ry, 1H);
7,37-7,48 (m, 2H); 7,05 (d, J=7,9I'y, 1H); 6,96 (d, J=7,8Mu, 1H); 432-4,45 (m, 2H); 2,80 (s, 6H). MC (EP): m/z
464 (M+H), 232.

5-(2-6eHaunnokcieToken)-3-(2-xnopdeHin)-2-(9H-nypuH-6-incynsdaHinmeTun)-3H-xiHazoniH-4-oH  (d-078)

0o posunHy 2-6eHsunokcietaHony (0,3mn) y AM® (1,0mn) popasanu NaH (50mr, 2,08mmonb). [Micnsa
nepomillyBaHHSA npoTsarom 5 xeunuH, 0,5mn gogasanun Ao posdnHy IC-87185 (50mr, 0,114mMmornb) y 6e3sogHomy M
(0,75mn). PeakuinHy cymiw rpinm go 50°C Ta nepemiwysanu npotarom 3 gi6. Ounctka 3a gonomoroto BEPX (konoHka
C18 Luna, 4,6250Mmm, 4,7mn/xBunuH, 10-75% aueToHiTpun/soga npotarom 15 xsunuH, 100% aueToHiTpun npoTtarom 18
XBUMNWH, AeTekTop npu 2200,), fana npoayKT AK reTeporeHHy Teepay pevoBuny, 150mkr. MC (EP): m/z 571 (M+H), 481.
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3-(2-xnopdeHin)-5-cnyop-4-okco-3,4-aurinpo-xiHasoniH-2-inveTnnosmi ectep 6-amiHonypmnH-9-kapBboHoOBOT
kncnotu (d-079)

o posuuHy 3b (20mr, 0,066mmonb) y CHoCl, (500mkn) npu 0°C pogasBanu docreH (2M/Tonyon, 36mkn,
0,072mmonb), a noTiM ageHriH (10mr, 0,072mmorns) Ta DIEA (25mkn, 0,145mMmMonb). PeakuinHin cymiwi gaBanu Jocsartu
30BHIWHLOT TemnepaTypn Ta nepemiwysanu npotarom 8 Ai6. OuucTka 3a gonomoroto BEPX (kormoHka C18 Luna,
4,6250mm, 4,7mn/xBunuH, 10-75% aueToHbiTpun/Boga npotsarom 15 xeunuH, 100% aueToHiTpun npoTtarom 18 XBWmuH,
petektop npu 220°) nana npoaykT sk cymiw. 'H AMP (AMCO-dg) w: 11,04 (br s, 1H); 8,61 (s, 1H); 8,40 (s, 1H);
7,85-795 (m, 1H); 7,76 (dd, J=54,9 ,6lu, 1H); 7,70-7,78 (m, 1H); 7,52-7,63 (m, 3H), 7,38 (dt, J=8,3,
10,6y, 1H); 4,76-4,89 (m, 2H). MC (EP): m/z 466 (M+H), 331, 305

N-[3-(2-xnopdeHrin)-5-dnyop-4-okco-3,4-gurigpo-xiHasoniH-2-inmetun]-2-(9H-nypuH-6-incynedanin)-ayetamig
(d-077)

(9H-nypuH-6-incynbdanin)-oytoBy kucnoty (63mr, 0,296mmonb), 5b  (108mr, 0,355mmonb), EDC (68wmr,
0,355mMmonb), HOBT (48mr, 0,355mmonb), DIEA (62mkn, 0,355mMmonb) ta OAMD (1mn) noegHysanu y konbi Ta
nepemillyBani npy 30BHIWHIA TemMnepaTypi NpoTAroM ofgHol roauHu. PeakuiinHy cymiw posbasnanu EtOAc (20mn) Ta
npomMuBanu posbaeneHnm posconiom (213mn). OprarivyHy ¢asy KOHUEHTpyBanu y BakyyMi Ta xpomaTorpadyBanu y
cymiwi 5% MeOH/CH,Cl, ana oTpumaHHa 91Mr NpoAyKTY K B'A3KOI, MEPCUKOBOro KOMbopy MiHW. H AmP
(AMCO-dg) p: 12,88 (br s, 1H);, 8,72 (s, 1H); 8,62 (t, J=5,0ru, 1H); 8,49 (s, 1H); 7,88 (dt, J=5,6, 8,2y,
1H); 7,73-7,78 (m, 1H); 7,67-7,72 (m, 1H); 7,57-7,65 (m, 2H); 7,38 (d, J=8,1T'y, 1H); 7,36 (dd, J=8,3, 11,1y,
1H); 4,11-4,24 (m, 2H); 3,96 (dd, J=5,0, 17,4y, 1H); 3,78 (dd, J=5,2, 17,4y, 1H). MC (EP): m/z 496 (M+H), 248.

2-[1-(2-dbnyop-9H-nypuH-6-inamiHo)eTun]-5-meTun-3-o-tonin-3H-xiHazoniH-4-oH  (d-080)

OTtpumaHo 3rigHo 3i cnocobom E, BukopuctoBytounm Sc (50mr, 0,17mMmonb) Ta 2-chnyop-6-xrnopnypuH (35wmr,
0,204mmonb) v 1,2mn EtOH. Ounctka 3a gonomoroto BEPX (konoHwka C18 Luna, 4,6250mm, 4,7mn/xBunuH, 10-75%
aueToHiTpun/soga npotarom 15 xBunuH, 100% aueToHiTPUN npoTarom 18 xBUnuH, AeTektop npy 220 °) gana Aea
aTponisomepu sk 6ini Teepai npoayktu. [aHi ans ogHoro 3 Hux Taki: 'H AMP (OMCO-dg) u: 8,48 (br d, J=6,4ry,
1H); 8,17 (s, 1H); 7,69 (t, J=7,8I'y, 1H); 7,53 (d, J=7,8u, 1H); 7,44 (d, J=7,8[y, 2H); 7,33 (d, J=7,2ly,
2H); 7,07 (br t, J=7,2l'y, 1H); 4,80 (br t, J=6,8Iy, 1H); 2,74 (s, 3H); 2,09 (s, 3H); 1,38 (d, J=6,7T'u, 3H).
MC (EP): m/z 430 (M+H), 215.
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5-meTtun-2-[1-(9H-nypuH-6-inamiHo)etun]-3-o-tonin-H-xiHasoniH-4-oH (d-081)

OTpumaHo 3rigHo 3i cnocobom E, BukopucTtoBytoun 5¢ (50mr, 0=17Mmonb) Ta 6-xnopnypuH (32mr, 0,204MmMonb) y
1,2mn EtOH. Ouunctka 3a gonomoroto BEPX (konoHka C18 Luna, 4,6250mm, 4,7mn/xBunuH, 10-75% aueToHiTpun/soaa
npotdarom 15 xsunuH, 100% aueToHiTpun npotarom 18 xBUnuH, aetektop npu 220°) Aana gBa aTtponizoMepu GK >KOBTI

TBEepaAi npoayktn. [aHi ans ogHoro 3 HUX Taki: H AMP (OAMCO-dg) u: 8,3 9 (br s, 1H); 8,34 (s, 1H); 8,18 (s,
1H); 7,71 (t, J=7,7Ty, 1H); 7,56 (d, J=7,9Iy, 1H); 7,49 (d, J=6,9Iy, 1H); 7,28 -7,43 (m, 3H); 7,20 (br s,
1H); 5,06 (br s, 1H); 2,73 (s, 3H); 2,04 (s, 3H); 1,51 (d, J=6,6"y, 3H), MC (EP): m/z 412 (M+H) 2086.

HacTtynHi cnonyku arigHo 3 npefacraeneHnm BuHaxogom (d-082-D-109) oTpumyBanu cnocobom C, BUKOPUCTOBYHOUM
2-xnopmeTun-5-meTunn-3-o-tonin-3H-xiHasoniH-4-oH (10Mr), NPUARHATHUIA Hykneodin XH (20Mr, HagnMLWokK) Ta kapboHaT
kanito (10mr) y AM® (0,25mn). PeakuiiHy cymiw nepemiwysanu 16 roguH npu KiMHaTHIA TemnepaTypi, racunu Bogolo Ta
CVpURN TBepAWi NpoayKT 36upanun inbTpyBaHHAM Ta CyLuMnn Ha noBiTpi. Cupuin matepian posvmHsanu y 0,5mn AMCO
Ta ounwanu obepHeHo-pasosoto BEPX (konoHka C18 Luna, 4,6250mm, 4,7mn/xeunuH, 10-75% aueToHiTpun/sona
npotarom 15 xBunuH, 100% aueToHiTpun npotarom 18 XBWMWH, AeTekTop npu 220 °). TpuiAHATHI  dpakuil
KOHLeHTpYyBanu y BakyyMmi, ogepxaBLUu KiHLUEBI NpoayKTU.

2-(6-gumeTunamiHonypuH-9-inmeTnn)-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH (d-082)

S

Buxin: 8,1mr.

"H AMP (300Mry, dg-AMCO) u: 8,13 (s, 1H), 8,11 (s, 1H), 7,60 (t, J=7,8My, 1H), 7,54-7,38 (m, 4H), 7,30
(d, J=7,4Ty, 1H), 7,20 (d, J=8,1Ty, 1H), 5,11 (d, J=17,4ry, 1H), 4,76 (d, J=17,4Ty, 1H), 3,33 (s, 6H), 2,73
(s, 3H), 2,20 (s, 3H). LR MC (EP noaut.) m/z=426 (M+1).

Buxia: 3,3mr
"H AMP (300MI'y, dg-AMCO) p 12°,06 (s, 1H); 8,12 (s, 1H); 7,60 (t, J=7,8My, 1H); 7,55-7,38 (m, 4H),
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7,30 (d, J=7,4ly, 1H); 7,15 (d, J=7,9y, 1H), 5,26 (d, J=174ly, 1H), 4,94 (d, J=17,4T'y, 1H), 2,73 (s, 3H),

2,32 (s, 3H), 2,24 (s, 3H). AnkinyBaHHsi B no3uuii N7 nypuHy BM3Ha4eHO OOBiNbHO Ha 6asi 3cyBy cUrHanmy MeTUNEeHOBUX

NPOTOHIB NO XOAYy BHACNigok Bnnuey kapboHiny, LR MC (EP noaut.) m/z=413 (M+1).
5-meTun-2-(2-metun-6-okco-1,6-gurigpo-nypuH-9-inmetnn)-3-o-tonin-3H-xiHasoniH-4-oH  (d-084)

BuaineHo 3 Tol » peakyinHoi cymiwi, wo D-083. Buxig: 3 ,6wmr.

H AMP (300MTu, ds-AMCO) 12,17 (s, 1H), 7,96 (s, 1H), 7,63 (t, J=7,8Mu, 1H), 7,57-7,39 (m, 4H), 7,32 (d,
J=7,4'u, 1H), 7,26 (d, J=8,1y, 1H), 5,08 (d, J=17,2l'y, 1H), 4,70 (d, J=17,2I'y, 1H), 2,73 (5, 3H), 2,27 (s,
3H), 2,17 (s, 3H). LR MC (EP noaut.) m/z=413 (M+1).

2-(amiHogumMeTunamiHonypuH-9-inmetun)-5-meTun-3-o-tonin-3H-xiHazoniH-4-oH (d-085)

o e

Buxin: 6,7mr.

H AMP (300MTy, dg-AMCO) p. 7,66 (s, 1HO, 7,61 (d, J=7,8I'y, 1H), 7,55-7,40 (m, 4H), 7,32-7,26 (m, 2H),
6,74 (s, 2H), 4,94 (d, J=17,2l'y, 1H), 4,63 (d, J=17,2l'u, 1H), 4,63 (d, J=17,2ly, 1H), 2,97 (s, 6H), 2,73 (s,
3H), 2,17 (s, 3H), 2,08 (s, 3H). LR MC (EP noaut.) m/z=441 (M+1).

2-(2-amiHo-9H-nypuH-6-incynedaHinMeTun)-5-metun-3-o-tonin-3H-xiHazoniH-4-oH  (d-086)

o,

Buxig:9,5mr.

H AMP (300MI'y, dg-AMCO) po 12,54 (s, 1H), 7,89 (s, 1 H), 7,69 (t, J=7,8My, 1H), 7,51 (d, J=8,0l'y,
1H), 7,51 (d, J=8,0ly, 1H), 7,43 {t, J=3,9y, 1H), 7,34=7,26 (m, 4H), 6,16 (s, 2H), 4,32 (kBapteT AB,
J=14,8ly, §=23,7), 2,74 (s, 3H), 2,09 (s, 3H). LR MC (EP noant.) m/z=430 (M+1).

2-(4-amiHo-1,3,5-Tpuazon-2-incynbdaHinmeTus)-5-metun-3-o-tonin-3H-xiHasonin-4-o1  (d-087)

Buxig: 5,8mr.

H AMP (300Mly, ds-OMCO) p 8,10 (s, 1H), 7,70 (t, J=7,8I'y, 1H), 7,58 (s, 1H), 7,52 (d, J=8,0I'y, 1H),
7,48-7,26 (m, 6H), 4,08 (s, 2H), 2,73 (s, 3H), 2,09 (s, 3H). LR MC (EP nosuTt.) m/z=391 (M+1).

5-meTtun-2-(7-metun-7H-nypuH-6-incynegadinmeTunn)-3-o-tonin-3H-xiHasoniH-4-oH  (4088)
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Buxia: 3,1mr.

H AAMP (300Mly, ds-OMCO) p 852 (s, 1H), 8,49 (s, 1H); 7,70 (t, J=7,8My, 1H), 7,50 (d, J=7,8I'4, 1H),
7,45 (d, J=7,1T"'y, 1H), 7,35-7,20 (m, 4H), 4,41 (kxBapteT AB, Jag=15,3Iy, §N=19,2I'y), 4,08. (s, 3H), 2,73 (s, 3H),
2,12 (s, 3H). LR MC (EP noawut.) m/z=406 (M+1).

5-meTun-2-(2-okco-1,2-guriypo-nipuanH-4-incynbdaHinmeTunn)-3-o-tonin-3H-xiHasoniH-4-oH  (d-089)

LRy

Buxia: 2,4mr.

"H AMP (300MIy, de-AMCO) po 11,49 (s, 1H), 7,70 (t, J=7,8My, 1H), 7,60 (brt, J=6,0u, 1H), 7,53-7,48
(m, 2H), 7,46-7,28 (m, 4H), 6,31 (d, J=6,7Ty, 1H), 4,05 (s, 2H), 2,73 (s, 3H), 2,12 (s, 3H). LR MC (EP
no3ut.) m/z=391 (M+1).

5-meTun-2-nypuH-7-inMeTtun-3-o-tonin-3H-xiHasonin-4-oH (d-090)

H AMP (300Mly, dg-AMCO) po 9,04 (s, 1H), 8,97 (s, 1H), 8,48 (s, 1H), 7,65-7,54 (m, 2H), 7,53-7,39 (m,
3H), 7,31 (d, J=7,4I'y, 1H), 7,13 (d, J=8,0ly, 1H), 5,31 (d, J=17,6l"u, 1H), 5,16 (d, J=17,6l"u, 1H), 2,73 (s,
3H), 2,09 (s, 3H). AnkinyeaHHa y noauuii N; nypuH Bu3Haqanm 3a nocuneHHam NOE Mix npoToHOM nypuHy y nosuuii 6
Ta METUIIEHOBMMW NPOTOHAMW Ha fiHKepi MiXX NypMHOM Ta XiHasoniHoHoBumMK rpynamu. LR MC (EP noawut.) m/z=383
(M+1).

5-MeTun-2-nypuH-9-inmeTtun-3-o-tonin-3H-xiHasoniH-4-oH (d-091)

Xm

3 T10i x camoi peakuii, WwWo gana D-090. 'H AMP (300MIy, dg-AMCO) uo 9,17 (s, 1H), 8,86 (s, 1H), 8,55 (s,
1H), 7,59 (t, J=7,8My, 1H), 7,65-742 (m, 4H), 7,30 (d, J=7,4ly, 1H), 7,13 (d, J=8,0luy, 1H), 526 (d,
J=17,5I'y, 1H), 4,92 (d, J=17,5I'y, 1H), 2,73 (s, 3H), 2,19 (s, 3H). AnkinyBaHHa B nosuuii N9 nypuHy
nigTBepmkeHo BTpatoto nocuneHHa NOE Mk npoToHamu nypuHy Yy nos3uuii 6 Ta NiHKepHUMWU MeTUrEeHOBUMM
NpOTOHaMW.

LR MC (EP noaut.) m/z=383 (M+1).

5-meTun-2-(9-metun-9H-nypuH-6-incynbdaHinmeTun)-3-o-tonin-3H-xiHasonid-4-oH  (d-092)
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H AMP (300Mly, ds-OMCO) p 852 (s, 1H), 842 (s, 1H), 7,69 (t, J=7,7Tu, 1H), 7,50 (d, J=8,0Iy, 1H),
7,44 (d, J=7,6l'y, 1H), 7,36-7,27 (m, 4H), 4,38 (kBapteT AB, Jag=15,5"y, §N=21,0l"y), 3,80 (s, 3H), 2,73 (s, 3H),
2,12 (s, 3H). LR MC (EP noawut.) m/z=429 (M+1).

2-(2,6-piamiHonipumiguH-4-incynbdaninmeTnn)-5-metunn-3-o-tonin-3H-xiHasoniH-4-oH  (d-093)

H AMP (300Mly, ds-OMCO) p 7770 (&, J=7,7Ty, 1H), 7,54 (d, J=8,0ru, 1H), 7,45-7,27 (m, 5H), 6,22 (br
s, 1H), 5,80 (br s, 1H), 3,99 (AB kBapteT, Jag=14,6I"4y, §N=26,9"y, 2H), 2,73 (s, 3H), 2,0 8 (s, 3H). LR MC (EP
no3nt.) m/z=405 (M+1).

5-meTtun-2-(5-metun-[1,2,4]tpmnasono[1,5-alnipumignx-7-incynedaHinmeTun)-3-o-tonin-3H-xiHasoniH-4-oH  (d-094)

"H AMP (300Mry, dg-AMCO) u: 8,57 (s, 1H), 7,73 (t, J=7,8My, 1H), 7,55-7,35 (m, 4H), 7,18 (s, 1H), 4,27
(s, 2H), 2,74 (s, 3H), 2,55 (s, 3H), 2,08 (s, 3H). LR MC (EP noauTt.) m/z=429. (M+1).
5-meTun-2-(2-metuncynedaHin-9H-nypuH-6-incynedaHin-metun)-3-o-tonin-3H-xiHazoniH-4-oH  (d-095)

foirag
H AMP (300Mly, dg-OMCO) p 13,30 (s, 1H), 829 (s, 1H), 7,72 (t, J=7,8Mu, 1H), 7,54 (d, J=7,8I'y, 1H),
7,47 9d, J=6,3ly, 1H), 7,38-7,26 (m, 4H), 4,34 (xBapteT AB, Jag=16,1Ty, §N=23,6u, 2H), 2,74 (s, 3H), 2,32 (s,
3H), 2,10 (s, 3H). LR MC (EP nosut.) m/z=461 (M+1).
2-(2-rinpokecn-9H-nypuH-6-incynbdaninmetnn)-5-metun-3-o-tonin-3H-xiHasoniH-4-oH  (d-096)
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H AMP (300MI, de-AMCO) p. 8,08 (s, 1H), 7,69 (t, J=7,8My, 1H), 7,50 (brd, J=t,8Mu, 2H), 7,33-7,50
(m, 4H), 4,28 (kBapteT AB, Jag=15,5I"y, &=21,3y, 2H), 2,74 (s, 3H), 2,12 (s, 3H). LR MC (EP nosut.) m/z=431 (M+1).
5-meTtun-2-(1-metun-1H-imigason-2-incynsdgaHin-metun)-3-o-tonin-3H-xiHazoniH-4-oH  (d-097)

"H AMP (300MIy, dg-AMCO) p: 7,691, J=7,8My, 1H), 7,46-7,37 (m, 5H), 7,32 (d, J=7,3ly, 1H), 7,20 (d,
J=1,0l"u, 1H), 6,48 (d, J=1,0l"u), 3,83 (kBapteT AB, Jag=15,0ly, §'=18,8"y, 1H), 3,55 (s, 3H), 2,73 (s, 3H), 2,09
(s, 3H). LR MC (EP noaut.) m/z=364 (M+1).

5-meTtun-3-o-tonin-2-(1H-[1,2,4] Tpnaszon-3-incynbdaHinmetnn)-3H-xiHazoniH-4-oH(d-098)

H AMP (300Mly, dg-OMCO) p. 13,98 (s, 1H), 847 (s, 1H), 7,70 (t, J=7,8Mu, 1H), 7,49 (d, J=7,9Iy, 1H),
7,44-7,31 (m, 5H), 4,04 (ksapter AB, J=15,5I"y, §'=19,1Ty, 1H), 2,74 (s, 3H), 2,10 (s, 3H). LR MC (EP noauT.)
m/z=364 (M+1).

2-(2-amiHO-6-x110pnypUH-9-inMeTun)-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH(d-099)

LR MC (EP noaut.) m/z=432 (M+1).
2-(6-amiHoNypUH-7-inmeTun)-5-metunn-3-o-tonin-3H-xiHasoniH-4-oH (d-100)

H AMP (300MIu, ds-OMCO) po 819 (s, 3H), 7,66 (t, J=7,8My, 1H), 7,59-7,43 (m, 5H), 7,34 (d,
J=7,4T"y,-1H), 7,23 (d, J=8,0I"y, 1H), 6,90 (s, 2H), 5,21 (kBapTeT AB, Jag=17,4I"u, §'=22,1T'u, 2H), 2,72 (s, 3H), 1,93
(s, 3H). AnkinyBaHHs B nosuuii N; nypuHy nigTBepaxeHo nocuneHHam NOE Mixk HacTynHUMKU npoToHamu: 1) npoToHamm
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€K30UUKMIYHOro amiHy Ta METWUSIEHOBUMMW MPOTOHaMU; 2) MPOTOHAMW €K3OLMKITIMHOrO amiHy Ta TONyinMeTUroBMMU
npotoHamun. LR MC (EP no3ut.) m/z=398 (M+1).
2-(7-amiHo-|,2,3-Tpnaszono[4/5-d]nipumignn-3-in-metunn)-5-metnn-3-o-tonin-3H-xiHazoniH-4-oH  (d-101)

H AMP (300MIu, de-AMCO) p. 843 (br s, 1H), 8,19 (s, 1H), 8,10 (br s, 1H), 7,62 (t, J=7,8M'u, 1H),
7,49-7,28 (m, 5H), 7,22 (d, J=8,1y, 1H), 549 (d, J=17,0ly, 1H), 5,19 (d, J=17,0lu, 1H), 2,73 (s, 1H), 2,11
(s, 3H). AnkinysaHHs B nosuuii N7 nypuHy BuaHadeHo 3a nogibHictio go cnektpy AMP D-030, LR MC (EP nosut.)
m/z=399 (M+1).

2-(7-amiHo-1,2,3-Tpuasono[4,5-d]nipumignH-1-in-meTtun)-5-metnn-3-o-tonin-3H-xiHasoniH-4-on  (d-102)

3 TOI X peakuiriHoi cymiLi, wo D-101.

H AMP (300MIy, dg-AMCO) o 827 (s, 1H), 820 (br s, 1H), 8,05 (br s. 1H), 7,70 (t, J=7,8I'y, 1H),
7,47-7,26 (m, 6H), 5,61 (kBapTteT AB, J=16,0"y, 57=20,7I"y, 2H), 2,75 (s, 3H), 1:98 (s, 3H)).

AnkinyeaHHsa B nosudii N; nypuHy Bu3HadeHo 3a nogibHicTio go cnektpy AMP D-100.

LR MC (EP noauTt.) m/z=399 (M+1).

2-(6-aMiHO-9H-rIypVIH-2-i.l'l(?yﬂb_(baHiJ’IMeTI/IrI)-5-MeTMﬂ-3-0-TOJ‘IiJ’I-3H-XiHaaOJ'IiH-4-OH (d-103)

H AMP (300Mly, dg-OMCO) po 12,62 (s, 1H), 7,93 (s, 1H), 7,69 (t, J=7,7Tu, 1H), 7,51 (d, J=8,1'y, 1H),
7,42 (dd, J=7,6,1,7T'u, 1H), 7,35-7,15 (m, 6H), 4,12 (kBapTeT AB, Jag=14,5"y, §'=18,2'y, 2H), 2,73 (s, 3H), 2,10 (s, 3H).

LR MC (EP noaut.) m/z=430 (M+1).

2-(2-amiHO-6-eTNamiHo-nipumMignH-4-incynsdanin-meTun)-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH  (d-104)
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H AMP (300Mly, dg-OMCO) w7, 70 (t, J=7,8My,. 1H), 7,53 (d, J=8,0ry, 1H), 7,44-7,31 (m, 5H), 6,69 (br
s, 1H), 5,83, (br s, 2H), 561 (s, 1H), 4,03 (d, J=14,6l"y, 1H), 3,95 (d, J=14,6l'y, 1H), 3,22-3,11 (m, 2H),
2,73 (s, 3H), 2,08 (s, 3H), 1,06 (t, J=7,1y, 33H). LR MC (EP nosut.) m/z=433 (M+1).

2-(3-amiHo-5-meTuncynedaHin-1,2,4-tpuason-1-in-metun)-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH  (d-105)

Buxia: 5,0mr.

H AMP (300Mry, d,-MeOH) po 7,67 (t, J=7,8My, 1H), 7,55-7,37 (m, 4H), 7,35-727 (m, 2H), 4,77 (d,
J=17,1""y, 1H), 4,60 (d, J=17,1"y, 1H), 2,80 (s, 3H), 2,43 (s, 3H), 2,14 (s, 3H).

LR MC (EP noaut.) m/z=393 (M+1).

2-(5-amiHo-3-meTuncynegaHin-1,2,4-tpuason-1inmetun)-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH  (d-106)

Buxig: 0,6mr.

BuaineHo 3 Toi X peakuinHoi cymiwi, wo D-105.

H AMP (300Mry, ds,-MeOH) uo 7,67 (t, J=7,8M'y, 1H), 7,50-7,24 (m, 6H), 4,83 (d, J=16,5I"y, 1H), 4,70 (d,
J=16,5Iy, 1H), 2,79 (s, 3H), 2,47 (s, 33H), 2,14 (s, 3H) LR MC (EP nosut.) m/z=393 (M+1).

6-meTun-2-(6-metunamiHonypuH-9-inmetnn)-3-o-tonin-3H-xiHazoniH-4-on (d-107)

Buxia: 5,0mr

H AMP (300Mu, ds,-MeOH) u: 8,17 (s, 1H), 8,03 (s, 1H), 7,54-7,43 (m, 4H), 7,31-7,23 (m, 2H), 5,14 (d,
J=17,5Iy, 1H), 4,90 (d, J=17,5I"y, 1H), 3,14 (br s, 3H), 2,79 (s, 3H), 2,22 (s, 3H).

LR MC (EP nosut.) m/z=412 (M+1).

2-(6-6eH3nnamiHonypuH-9-inmeTnn)-5-metunn-3-o-tonin-3H-xiHasonin-4-oH (d-108)
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Buxig: 6,7mr.

15 H AMP (300MTy, d4-MeOH) u: 8,13 (s, 1H), 8,04 (s, 1H), 7,58 (t, J=7,8I'u, 1H), 7,51-7,21 (m, 11H), 5,15
(d, J=17,5I'y, 1H), 4,91 (d, J=17,5I'y, 1H), 4,83 (s, 2H, nik nig H,O), 2,79 (s, 3H), 2,22 (s, 3H) LR MC (EP noaut.)
m/z=488 (M+1).

2-(2,6-piamiHonypuH-9-inmeTnn)-5-meTun-3-o-tonin-3H-xiHasoniH-4-oH (d-109)
20
e
A®
25
30
MopBiiHi KiNbKOCTI ycix peareHTiB. Buxig: 14mr
H AMP (300MIy, dg-AMCO) p 8,53 (br s, 2H), 8,01 (s, 1H), 7,64 (t, J=7,8My, 1H), 7,563-7,40 (m, 4H),
7,33 (d, J=7,4Ty, 1H), 7,27 9d, J=7,9"y, 1H), 4,96 (d, J=17,5I'y, 1H), 4,64 (d, J=17,5I'y, 1H), 2,74 (s, 3H),
2,17 (s, 3H). LRMC (EP noaut.) m/z=413 (M+1).

35 Cnonyku D-110-D-115 HacTynHoI 3aranbHOi CTPYKTYpY OTPUMaHO 3 HacTynHuX iHTepmegiatie E-1-E-3.

40

45

50

55

60

5-meTun-2-(9H-nypmH-6-incynsdaninmetun)-3, 1-6eH3okcasnH-4-oH
65
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Etan 1. CycneHsito 6-meTunaHTpaHinosoi kucriotn (2r, 13,2mmonb) y xnopaueTunxnopugi (12mn, Benukui
Hagnuwok) nepemiwysanu npu 115°C y repmeTnyHin konbdi npotarom 30 XBUNWH. YTBOPEHMI PO3YMH OXONOMXKYBanu Ao
KiMHaTHOI Temnepatypu Ta obpobnanu edipom (npnbnuaHo 5mn). Micna oxonogkeHHA npyu 4 °C NpOTAroMm Houi,
YTBOPEHUA KpeMoBMW ocapg 36upanu inbTpyBaHHAM, MpOMMBaNuM edipoM Ta Cywwunv Yy BakyyMi, OfepxaBLuv
xrop-iHtepmegiat (1,39r, 50%).

"H AMP (300MIy, CDCls) w. 7,67 (t, J=7,8My, 1H), 7,46 (d, J=7,9"'u, 1H), 7,35 (d, J=7,6'y, 1H), 4,39 (e,
2H), 2,81 (s, 3H). LR MC (EP noawut.) m/z=210, (M+1).

Etan 2. Cymiw xnop-iHtepmegiary (50mr, 0,25mmonb), MoHorigpaty 6-mepkantonypuHy (43mr, 0,25mmonb) Ta
kapboHaTty kanito (25mr, 0,25Mmonb) y cyxomy OM® (0,5mn) nepemiwysanu npu KiMmHaTHIn TemnepaTypi npotarom 30
XBUnMH. Cymiw BunmMBanu y etunauetat (20Mn) Ta yBeCb HEPO3YMHHWUIA MaTepian BigdineTpoByBanu Ta Bigkuganu.
®inbTpaT KOHUEHTpyBanu y BaKyyMmi ONnsi BuOaAneHHs ycbOro eTunaueTtaty Ta 3anvwok obpobnsanu edipom, Ans
OTPUMaHHS CBiTO-opanxeBoro ocagy. Ocag 36upanu inbTpyBaHHSAM, NpoMMBany egipoM Ta CylWwnnn y Bakyymi ons
OTpUMaHHS iHTepmegiaty E-1 (41mr, 51%)

76103
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c 01 9.
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"H AMP (300MI'y, dg-AMCO) . 8,64 (s, 1H, 8,39 (s, 1H), 7,73 (t, J=7,8My, 1H), 7,44-7,37 (m, 2H), 4,69

(s, 2H), 2,69 (s, 3H). LR MC (EP noaut.) m/z=326 (M+1).

IHTepmepiaT E-2

IHTepmepiaT E-2

UA

[ARS

PosunH 2-HiTpoaueTaHinwy (1,0r, 5,6mmvonb) y EtOH npogyBanu asotom, obpobnsanm Pd(OH), (20% 3a macoio Ha
C, 200mr, kaTanisatop) Ta CTpylyBanuM NpoTAroMm 2 roguH y atmocdepi BogHwo (20cyHT/KB. AoWM). KaTanizatop
BUAANANN inbTpyBaHHAM 4epe3 MemOpaHy 3 aueTary uenwonosu ToswuHoto 0,22mkm (Corning) Ta cdinbTpaT
KOHLleHTpyBanu y BakyyMi Ans oTpumaHHsa 6inoro KpuctaniyHoro Teepgoro npogaykty (800mr, 96%).

H AMP (300Mly, ds-OMCO) p 912 (s, 1H), 7,14 (dd, J=7,8,1,3l'y, 1H), 6,88 (dt, J=7,6,1,5I'y, 1H), 6,70
(dd, J=8,0,1,3I'y, 1H), 6,52 (dt, J=7,5,1,4'y, 1H),4,85 (br s, 2H); 2,03 (s, 3H). LR MC (EP noaut.) m/z=151 (M+1).

IHTepmepiaT E-3
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IHTepmepiaT E-3

Cymiw  2-conyop-HiTpobeHsony  (1,41r,  10mmone) Ta NaHCO; y EtOH  (20mn)  o6pobnsnu
(N,N,N'-TpumeTtnn)-1,2-giamiHoetaHom (1,1r, 11mmMonb) Ta nepemiwysanu npotarom 16 roguH npu 80°C. Po3unHHMK
BUAANANN Yy BakyyMmi, 3anuwok obpobnanu 0,1M posunHom NaOH (120mn) Ta cymill ekcTparyBanu eTunauetaTom
(250mn). OpraHiydHi Wapn noegHyBanu Ta npomusanu 20mn sogu (1) Ta posconom (2), cywunu cynbdatom HaTpito Ta

KOHLIEHTpYBanu y Bakyymi o opaHxeoi piguHu (2,2r, 100%; EP MC: m/z=224, (M+1).

Llen iHTepmepiaT po3unHsanm y EtOH, posunH npogyBanu asotom, o6pobnsanu Pd(OH) 5, (20% 3a macow Ha C,.
180wmr, kaTanizatop) Ta CTpyLlyBanM NpoTsSrom 2 roauH y atmocgepi BogHo (50cyHT/KB. AtonM). KaTanizaTop Bugansanm
PiNbTPYBaHHSAM Yepe3 MeMOpaHy 3 aueTaTy Lentonosn ToslwmHow 0,22mkm (Corning) Ta dinbTpaT KOHUEHTpYBanu y

BaKyyMi AN OTpUMaHHA YepBoHoro pigkoro npodykty E-3 (1,8r, 95%).

'H AMP (300My, CDCly) u: 8,64 (s, 1H), 7,03 (dd, J=8,3, 1,44, 1H), 6,91 (ddd, J=7,6, 7,2, 1,44, 1H),

6,73-6,67 (m, 2H), 4,20 (br s, 2H), 2,95 (t, J=6,7Tu, 2H), 2,68 (s, 3H), 2,41 (t, J=6,7Tu, 1H), 2,26
LR MC (EP noaut.) m/z=194. (M+1),
Cnonyku D-110-D-115 oTpumanu Takum YAHOM:
5-MerrI/IJ'I-2-(9H-I'IprIJA-_S_-_iJ'Ich'Ib(baHiJ'IM‘leTVIJ'I)-3-O-TOJ'IiJ'I-3H-XiHaaOJ'IiH-4-OH (d-110)

(s, BH).

Cymiw iHTepmegiaty E-1 (40mr) Ta o-tonyignHy (0,3mn, Benvkuin Hagnuwok) rpinv npm 100°C y repMeTUYHIin konbi
npoTsiroMm 16 rogunH. PeakuiliHy cymiw oxonomxysanu, obpobnsanu 1H HCI (2mn) Ta edipom (2mn) | yTBOpeHWUA Cipuii

ocag 36upanu GinbTpyBaHHAM, NpoMuBany edipoM Ta cywunu Ha nositpi (19Mr cup). Cupuin TBepaui

npogykT

po3unHanu y 0,5mMn IAMCO Ta ounwanu 3a gonomoroto BEPX (konoHka C18 Luna, 4,6250mm, 4,7mn/xBunuH, 10-75%
aueToHiTpun/Boga npotarom 15 xBunuH, 100% aueToHiTpun npotaroMm 18 xBunuH, aetektop npu 220 °). MpUAHATHI

opakLil KOHLEHTpYBanNn y BakyyMi, ogep)aBLUmn KiHLUEBUI NpogyKT sk Oiny TBepay pevyoBuHy (4mr)
H AMP (300Mly, ds-OMCO) po 13,52 (s, 1H), 8,47 (s, 1H), 843 (s, 1H), 7,69 (t, J=7,8y, 1H),

7,50 (d,

J=7,9My, 1H), 7,46-7,43 (m, 1H), 7,37-7,25 (m, 4H), 4,37 (keapteT AB, Jag 15,4y, §7=22,4My, 2H), 2,74 (5, 3H),

2,12 (5, 3H). LR MC (EP nosut.) m/z=415 (M+1).
3-i30ByTun-5-metun-2-(9H-nypun-6-incynbdaHinmetnn)-3H-xiHazoniH-4-oH (d-111)

Cymiw iHTepmegiaty E-1 (40mr) Ta isobyTun-aminy (0,4Mn, BEMUKUA HAgQAULWIOK) rpinn npu 120°C y repMeTu4Hin
konbi npotarom 16 roguvH. Hagnuuwky isobyTunamiHy gaBanv BUNapUTUCS, 3anuvLIoK po3dvMHom y 1mn OMCO Ta

ovvwann pAsoma npunomamum 3a ponomoroto BEPX (konmoHka C18 Luna, 4,6250mm, 4,7Mn/XBUNWH,

10-75%

aueToHiTpun/Boga npotarom 15 xsunuH, 100% aueToHiTpun npotaroM 18 xBunuH, aetektop npu 220 °). MpUAHATHI

pakuii KOHUEHTpYBanu y BaKyyMi, oOepKaBLUM KiHUEBUM npoaykT sk Oiny TBepmy PeYoBUHY (4Mmr).
(300Ml'y, dg-AMCO) p: 13,75 (br s, 1H), 8,73 (s, 1H), 850 (s, 1H), 7,63 (t, J=7,7Tu, 1H), 7,42 (d,
1H), 7,28 (d, J=7,3ru, 1H), 4,96 (s, 2H), 4,00 (d, J=7,5I"y, 2H), 2,77 (s, 3H), 2,30-2,15 (m, 1H),
J=6,7T"u, 1H). LR MC (EP nosut.) m/z=381 (M+1).
N-{2-[5-meTunn-4-okco-2-(9H-nypiH-6-incynbdaHnin-metnn)-4H-xiHasoniH-3-in]-deHin}-auetamig (d-112)
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Cywmiw iHTepmegiaty E-1 (80wmr, 0,25mmonb) Ta iHTepmegiat E-2 (75mr, 0,5Mmonb, 2ekB.) rpinv SO NnaBneHHa y
repMeTUYHIN Konbi, BUKOPUCTOBYIOHYM HarpiBanbHAA NPUCTPIR. PeakuiiHy cymiw posTupanu 3 edipom Ta TBepai
npoaykTu 36upanu inbTpyBaHHAM. Cupuin maTtepian posdnHanu y 1mn OMCO Ta ounwanu gsoma npuinomamu 3a
ponomoroto BEPX (konoHka C18 Luna, 4,6250mm, 4,7mn/xBunuH, 10-75% aueToHiTpun/Boga npotarom 15 xBumuH,
100% aueTtoHiTpun npotarom 18 xBWnuH, AeTektop npu 220 °©). MpuRHATHI dpakyii KOHUEeHTpyBanu Yy BakyyMi,
onepaBLUM KiHLeBWii NpoaykT sk 6iny TBepay pedosuny. 'H SAMP (300MIy, dg-AMCO) po 13,52 (s, 1H), 9,52 (s,
1H), 8,48 (s, 3H), 842 (s, 3H), 8,02 (d, J=8,0fuy, 1H), 7,69 (t, J=7,8My, 1H), 7,51 (d, J=7,9y, 1H),
7,45-7,37 (m, 2H), 7,31 (d, J=7,3ly, 1H), 7,19 (t, J=7,5"y, 1H), 4,38 (s, 2H), 2,74 (s, 3H), 1,93 (s, 3H). LR
MC (EP noswut.) m/z=458 (M+1)

5-meTun-3-(E-2-metun-yumknorekcnn)-2-(9H-nypuH-6-incynedarinmeTunn)-3H-xiHazoniH-4-oH  (d-113)

Cymiw iHTepmegiaty E-1 (80mr, 0,25MMorb) Ta TpaHc-2-MeTun-1-amiHounknorekcaHy (0,25Mr, BEMWKUIA HagIMLLOK)
rpinv y repmetudHmx ymoBax npu 100°C npotarom 16 roguH. PeakuiiHy cymiw po3Tupanu 3 edipoM Ta TBepgi
npoaykTn 3brnpann dinbTpyBaHHsM. Crupuin Matepian posvnHsanu y 0,5mn OMCO Ta o4unwanu 3a gonomoroto BEPX
(konoHka C18 Luna, 4,6250mm, 4,7mn/xBunuH, 10-75% aueToHiTpun/soga npotsarom 15 xeunuH, 100% aueToHiTpun
npotarom 18 xBunuH, getektop npu 220 °©). MpuURHATHI dpakuii KOHUEHTpyBanu y BakyyMmi, ofepXaBlUn KiHLEBUA
npoaykT ak 6iny Teepay peqoBuHy (1,5mr). 'H AMP (300MIu, dg-AMCO) po 13,5 (brs, 1H),8,82(s, 1H), 8,51 (s,
1H), 7. 63 (t, J=7,7Ty, 1H), 7,43 (d, J=7,9y, 1H), 7,27 (d, J=7,4'y, 1H), 511 (d, J=14,5"y, 1H), 3,78-3,69
(m, 1H), 2,73 (s, 3H), 2,55-2,40 (m, 3H), 1,88-1,46 (m, 4H), 1,31-1,11 (m, 1H), 0,90-0,65 (m, 1H), 0,74 (d,
J=6,7Tu, 3H). LR MC (EP nosut.) m/z 421 (M+1).

2-[5-meTnn-4-okco-2-(9H-nypuH-6-incynedaninmeTun) 4H-xiHasoniH-3-in]-6eH3oliHa kucnota (d-114)

Cymiw iHTepmegiaty E-1 (80mr, 0,25MMonb), MeTuUnaHTpaHinaty (0,25Mn, BENUKWIA HaAMWLLOK) Ipiny Yy repMeTUYHIn
kon6i npu 100°C npotarom 16 roguH. PeakuiliHy cymilw po3Tupanu 3 edipom Ta TBepai NpoaykTn 36upanu
pinbTpyBaHHAM. Cupuii maTtepian pos3dnHsnn y 0,5mn IMCO Ta ounwanu 3a gonomoroto BEPX (kornoHka C18 Luna,
4,6250mmM, 4,1mn/xBunuH, 10-75% aueToriTpun/soga npotarom 15 xsunuH, 100% aueToHiTpun npotarom 18 XBWIWH,
netektop npu 220°). MpuAHATHI chpakuii KOHLUEHTpYBanu y BakyyMi, ooepKaBlun KiHLEBMI NpodykT Ak 6iny tBepay
peyoBUHY (8Mr).

H AMP (300Mly, dg-AMCO) po 13,51 (s, 1H), 8,51 (s, 1H), 8,42 (s, 1H), 8,11 (dd, J=7,4,1,1Ty, 1H),
7,88 (dt, J=7,7,1,4luy, 1H), 7,70 (d, J=8,0ry, 1H), 7,57 (t, J=7,2l'y, 1H), 7,49-735 (m, 3H), 4,58 (d,
J=15,5I"y, 1H), 4,35 (d, J=15,5I"y, 1H), 2,44 (s, 3H). LR MC (EP nosauT.) m/z=445 (M+1).

3-{2-[(2-gnmeTnnamiHoeTnn)-MmeTun-amiHol-gpeHin}-5-metun-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHasoniH-4-oH
(d-115)

Cymiw iHTepmegiaty E-1 (40mr, 0,25mMmonb) iHTepMmegiary E-3 (0,2Mn, BENWKMIA HapnMWLIOK) PN y repMeTUYHIn
kon6i npu 100°C npotarom 16 roguH. PeakuiiHy cymiw po3Tupanu 3 edipom Ta TBepai NpoaykTn 36upanu
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hinbTpyBaHHAM. Cupuin MaTepian posdnHsnn y 1mn OMCO Ta ounwanu 3a gonomoroo BEPX gsoma npunomamu
(konoHka C18 Luna, 4,6250mMm, 4,7mn/xBunuH, 10-75% aueToHriTpun/soga npotsarom 15 xeunuH, 100% aueToHiTpun
npotarom 18 xBunuH, 0,05% TFA B ycix po3uumHHUKax, AaeTektop npu 220 °). MNpuiHATHI dpakuii KoHUeHTpyBanu y
BaKyyMi, ogepkaBLUmn KiHLEBWIA NPOAYKT SK Tpudpryopauetat (11mr).

'H AMP (300MIu, dg-OMCO) po 13,4 (br s, 1H), 927 (s, 1H), 852 (s, 1H), 8,44 (s, 1H), 7,72 (t
J=7,8"y, 1H), 7,53 (d, J=7,9l'uy, 1H), 7,40-7,33 (m, 4H), 7,10-7,04 (m, 1H), 4,42 (s, 3H), 3,5 (m, 2H),
3,23-3,03 (m, 3H), 2,75 (s, 3H) 2,68-2,56 (m, 8H). LR MC (EP nosut.) m/z=501 (M+1).

Cnonyku D-116-D-118 oTpMmaHo Takum YMHOM:

3-(2-xnopdeHrin)-5-meToken-2-(9H-nypun-6-incynedaninmetmn) (d-116)

(R=Me,X=0)

Cymiw D-015 (25wmr) y 0,5M NaOMe (2mn y cymiwi 3 MeOH; Benuknin Hagnuwok) nepemiwysanu npu 50°C
npoTsiroM 16 roguH y repMeTudHin konbi. PeakuiiHy cymill oxonomxysanu A0 KiMHaTHOT TemnepaTypu, obpobnanu
Bogot (5Mn) Ta yTBOpeHuin ocag 36upanu inbTpyBaHHAM, NPOMUBarM BOAOK Ta CyLIMW Ha noBiTpi. Cupuii maTtepian
posunHanu y 0,5mn OMCO Ta ouvwanu 3a pgonomoroto BEPX (konoHka C18 Luna, 4,6250mMm, 4,6250MMm,
4, 7mn/xsunuH, 10-75% aueTtoHiTpun/soga npotarom 15 xeunuH, 100% aueToHiTpun npoTarom 18 XBUIUH, AeTeKTop
npu 220°). MpUIAHATHI dopakuiil KOHUEHTPYBanNn y BakyyMmi, ogep:kaBlun KiHLEBUA NpodyKT sk Giny TeBepay peqoBUHY
(53wr).

H AMP (300Mry, ds-AMCO) po 13,52 (s, 1H), 8,48 (s, 1H), 844 (br s, 1H), 7,77 (t, J=82Iu, 1H),
7,71-760 (m, 2H), 7,51-7,34 (m, 2H), 7,23 (d, J=8,2luy, 1H), 7,10 (d, J=8,4Iu, 1H), 4,39 (kBapteT AB,
Jag=5,2Iy, §7=23,2l"y, 2H), 3,85 (s, 3H). LR MC (EP noaut.) m/z=451 (M+1).

Cymiw D-015 (25mr) Ta 4-(amiHoeT-2-1H)-mopdooniHy (650Mr, Benukui Hagnuwok) nepemiwysany npu 500C
npotsirom 16 rogauH. Cupy peakuinHy cymilw ouvwanu 3a gonomorokw BEPX (konoHka C18 Luna, 4,6250mMm,
4, 7mn/xsunuH, 10-75% aueTtoHiTpun/soga npotarom 15 xsunuH, 100% aueToHITpun npoTarom 18 XBUIUH, OeTekTop
npu 2209), MpUAHATHI hpakLii KOHLEHTPYBanNK y BakyyMi, ogep:kaBLumn KiHLEBWIA NPOAYKT.

H AMP (300Mry, dg-auetoH) p. 857 (br s, 1H), 8,47 (s, 1H), 8,37 (s, 1H), 7,72 (dd, J=7,7, 1, 6y, 1H),
7,65 (dd, J=8,0, 1,2y, 1H), 7,57 (t, J=8,1u, 1H), 7,49 (dt, J=7,7, 1,6y, 1H), 7,40 (dt, J=7,7, 1,5y, 1H),
6,86 (dd, J=7,4ly, 1H), 6,82 (d, J=8,3Iy, 1H), 4,55 (d, J=15,0ry, 1H), 4,42 (d, J=15,1Tu, 1H), 4,05-3,90 (m,
4H), 3,9 0 (t, J=6,9y, 2H), 3,75-3,4 (m, 4H), 3,54 (t, J=6,9T"u, 2H). LR MC (EP no3auTt.) m/z=549 (M+1).

3-6eH3nn-8-meTokcmn-2-(9H-nypuH-6-incynedarinmetun) 3H-xiHasoniH-4-oH (d-118)
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Cymiw D-043 (25mr) y 0,5M NaOMe (2mn y cymiwi 3 MeOH; Benvkuin Hagnuwok) nepemiwysanu npu 50°C
npoTsiroMm 16 roguH y repmeTuudHin konbi. PeakuinHy cymiw obpobnsanu 1H HCI (1mn) Ta anikBoTM LbOro pPOo3ynHy
(0,5mMn  koxHa) ouuwanu 3a pgonomoroto BEPX (konowka C18 Luna, 4,6250mm, 4,7mn/xBunvH, 10-75%
aueToHiTpun/Boga npotarom 15 xsunuH, 100% aueToHiTpun npotaroMm 18 xBunuH, aetektop npu 220 °). MpUAHATHI
ppaKUii KOHLEHTPYBANM y BaKyyMi, ofepXaBLUKn KiIHLEBUIA NpoaykT sk 6iny TBepay pe4oBUHY (6,6Mr).

'H SAMP (300Mrw, de-OMCO) . 13,57 (s, 1H), 8,60 (s, 1H), 845 (s, 1H), 7,72 (t, J=8,1y, 1H),
7,42-7,30 (m, 2H), 7,30-7,19 (m, 3H), 7,15 (d, J=8,0lu, 1H), 7,06 (d, J=8,3ru, 1H), 543 (s, 2H), 4,80 (s,
2H), 3,87 (s, 3H). LR MC (EP noaut.) m/z=431 (M+1).

Cnonyka D-999 (nopiBHANbHA)

3-(2-xnopdeHrin)-2-(1H-nipasono[3,4-dnipumianH-4-incynsaHinmeTunn)-3H-xiHazoniH-4-oH

AHarnoroBy cnonyky, 3-(2-xnopdeHin)-2-(1H-nipasono|[3,4-d]nipumignH-4-incynsdadinmetnn)-3H-xiHa3oniH-4-0H,
TaKoX CUHTe3yBanu 3rigHO 3 onucaHumu crocobamu, 3a BUHATKOM TOrO, WO Ha KiHLUEeBOMY eTani MepkanTonypuH
3aMiHsann 4-mepkanTto-1H-nipasono[3,4-d]nipumignHom.

MPUKNAON

BioximivHi gocnigkeHHa NOTYKHOCTI Ta cenekTuBHOCTI PI3K

A. BioximiuHi gocnigykeHHs, BukopucTtoBytodn 20mMkM ATO

BukopucTtoBytoun cnoci6, onucaHuin y npuknagi 2 Bulye, CMOMyKW 3rigHO 3 BUHAXoO4OM TECTyBanu CTOCOBHO
aKTWBHOCTI Ta NOTYXHOCTI iHriGiTopy npotn PI3Ky Ta Ha cenekTusHiCTb cTocoBHO PI3Ky, y NOPIBHAHHI 3 iHWMMK
isocpepmeHTamm PI3K knacy |. Y tabnuui 2, Bennunnm IKsq (MkM) Hagaro ans PI3K’ ("Anbda"), PI3KB ("bBeta"), PI3K
("Tama") Ta PI3Kw ("Aenbta"). Ang intocTpalii cenekTUBHOCTI cnonyk HagaHi cniBBigHOLWEHHA BenuuuH IK 55 Aam
cnonyk PBKA, PBKB Ta PBK ctocosHo PBKy, BignosigHo, Ak “cniBsigHowerHs Anbda/[ensta,” "cniBigHOWEHHS
Beta/lenbTa," Ta "cniBBigHoWweHHA Mama/OensTta.”

MoYaTKoBi AoCNiOKEHHS CENEKTUBHOCTI pobunn igeHTUYHO MPOTOKOMY CENEKTUBHMX AOCHIAXKEHb y Npuknagi 2, 3a
BUHATKOM BMKopucTaHHsa 100mkn EcosCint ans BusHayeHHs pagioMiTku. HacTynHi 4OCNIgKEHHS CeneKTUBHOCTI pobunn
NoAibHO, BUKOPUCTOBYIOYM Ti X caMi BUXiOHI po3umHM 3X cybcTpaTy 3a BUHATKOM TOro, WO BOHM MicTtunu 0,05mKi/mn
[32P]JAT® Ta 3MM PIP,. HacTynHi ocnimeHHs CEeNeKTUBHOCTI TakoX BUKOPWCTOBYBANM Ti 3 cami BUXIAHI poaunHu 3X
hepMEHTIB, 3@ BUHATKOM TOrO, O BOHWU He MicTunn 3HM Byab-akoi 3 gaHux isocopm PI3K.

[na ycix gocnigXeHb CeneKkTUBHOCTI, TeCT-CNOSMyKW 3BaxyBanu Ta po3dnHanu go 10-50MM BUXigHWMX pO34MHIB Y
100% OMCO (3anexHo Big BignoBigHOI iM po3dnMHHOCTI) Ta 36epiranv npu -20°C. Cnonyku posTonntoBanv (npu
KiMHaTHIn TemnepaTtypn abo 37°C), posbasnanu go 300mkM y Bogi, Big 4oro pobunu cepii 3-kpatHUx posbasneHb y
Bogdi. 3 uux posbaeneHb 20MKT Aogasany y KOMIpK Anst AOCHIMKEHHsI MOPYY 3 YMCTOI BOAOI, SKY BUKOPUCTOBYBAnNu
ONsi KOHTPOSo 3 hepMeHTaMu (MO3UTUBHOMO) Ta KOHTpont 6e3 depMeHTy (poHoBoro). Hani gocnigkeHHs no cyTi
poOunK 3rigHO 3 MPOTOKOM OM AOCHIAXKEHHS] CENEKTUBHOCTI y Npuknagi 2.

[0na Bunagkis, y SKMX Yy OOCHIIYKEHHI BUKOPUCTOBYBAnn HamBuLLy KoHUeHTpauito, To6to, 100MkM, Wwo He iHribyBana
aKTUBHICTb bepMeHTY LoHanMeHLWwe Ha 50%, Tabnuus nokasye NpoLeHT 3anuvLLIKOBOI aKTUBHOCTI NpU Uil KOHLeHTpauil
(To6T0, npn 100MKM); ¥ uMx BMnagkax ALiiCHe ChiBBIgHOLEHHS aKTUBHOCTEW AONS CMOSYK HE MOXHa po3paxyBaTu
BHACMIOOK BigCyTHOCTI NOTPIGHUX AaHnx npo BenudmHK IKsy ogHol cnonyku. OgHak, Ans OTPUMaHHS OesKoro po3yMiHHS
BMacTMBOCTEN LMX CNOSyK, po3paxyBaTy MnoTeTUYHI CniBBiAHOLWEHHS akTUBHOCTI, BUKOpUCTOBYIOUM AaHi ans 100mMkM
3aMiCTb BIACYTHIX BEMNUYUH. Y TakUX BUNagKax CriBBiOHOLWIEHHA CENeKTUBHOCTI hakTUYHO NOBUHHI ByTK GinblunMK, Hix
riNOTETUYHI BEMUYUHK, | Lie BU3HAYEHO BUKOPUCTAHHSAM CUMBOIY GinbLue, Hix (>).

Tabnuuga 2

Cnonyka|Anbda |Beta |fenbta |Fama |Anbda/flensta CnieeigHowerHs |BeTa/flensta CnissigHoWweHHS |Fama/flensta CniBBiAHOLWEHHS
IKs0 IKsg |IKs0 IKs0

D-000 | 86% |74% | 0,33 7,7 >302 >302 23
D-001 83% 45 68 >1,5 0,66
D-002 | 88% | 78% 44 >23 >23
D-003 92 53% 4 22 >24
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D-004 | 93% | 89% 64 >2 >1,6

D-005 | 89% 46 0,8 >121 56

D-006 | 78% 6 0,15 >652 38

D-007 | 82% 30 0,16 >619 188

D-008 | 82% 68 1,2 >85 57

D-009 82 6 0,12 683 50

D-010 48 11 0,06 | 0,70 800 183 12

D-011 2% 55 0,10 1,0 >1000 550 10

D-012 | 69% 11 0,17 >588 65

D-013 | 71% 13 0,05 21 >2000 260 42

D-014 | 63% 3,6 0,06 | 0,56 >1667 60 9,3

D-015 | 55% |69% | 0,21 3,6 >480 >480 17

D-016 | 91% |81% 40 >2,5 >3

D-017 | 89% |108% 12 >8 >8

D-018 | 88% | 93% 4,2 >24 >24

D-019 67 105 7 10 15

D-020 | 69% | 69% 1,9 >53 >53

D-021 100 110 1,6 62 68

D-022 | 81% 110 0,8 40 >125 137,50 50

D-023 | 83% |91% 26 >4 >3,9

D-024 100 | 76% 2,6 38 >38

D-025 | 73% |61% | 0,11 1,5 >909 >909 14

D-026 | 68% |54% | 0,08 1,7 >1250 >1250 21

D-027 | 59% 58 0,6 >169 97

D-028 | 67% 13 0,18 >556 69

D-029 49 3,0 0,06 882 54

D-030 50 5 0,07 758 70

D-031 74 10 0,12 >833 83

D-034 19 11 0,15 131 74

D-035 9 3 0,05 199 65

D-036 | 63% 31 0,4 >226 69

D-037 | 64% 80 0,8 >125 100

D-039 | 77% | 66% 0,9 38 >111 >111 42

D-038 | 77% | 63% 0,6 60 >167 >170 100

D-040 | 77% | 64% 1,7 >61 >61

D-041 67% | 65% 4 >25 >25

D-042 | 70% 25 3 >32 8

D-043 | 83% | 77% 21 >47' >47

D-044 105 61 42 25 15

D-045 | 98% | 74% 7,6 >13 >13

D-046 | 64% 95 9 >11 11

D-047 30 9 0,09 0,5 333 100 56

D-048 70 14 0,16 449 90

D-049 | 110% | 30 1,0 >100 30

D-050 | 99% 41 1,6 >63 26

D-051 89% | 57% 3,3 >31 >31

D-052 0,7 69% 8 0,09 >13

D-121 69% |70% | 0,48 >211 >211

D-999 105 | 71% 47 60 2,2 21 1,3
LY2940 1,2 04 0,23 53 17
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Cnonyka D-121 e 3-ceHin-2-(9H-nypuH-6-incynbdaninmetun)-3H-xiHazonin-4-oH

B. BioximiyHi gocnigxeHHs, BukopuctoBytoydn 200mMkM ATD

Y BuLeHaBegeHOMY po3gini A Cnonyku 3rigHO 3 BMHAaxo4OM TecTyBarnu AnS BCTAHOBMEHHS X BenuynH IK 5o ang
iHribyBaHHs anbdpa, GeTa, genbTta Ta rama isocdopm PI3K, BukopuctoBytoun 20MkM ATD. HacTynmHU CKPUHIHT
NpoBOAMIM ANA BCTaHoBMNeHHs BenuunH IK 5o ans iHribyBaHHsa YoTupbox isodopm PI3K npu kiHUeBil KoHUeHTpauii
200MkM AT®, y 10-pasiB GinbLii Ta no cyTi 6GnmMabkin 4o HopManbHoI disionoriYHoi KoHueHTpauil AT y kniTuHax.
Llel npoToKkon BCTAHOBIEHHSI CEMEKTUBHOCTI € IAEHTUYHUM 3 ONUCaHWM BULLE, 3@ BUHATKOM TOro, wo 3X BUXiOHUA
po3dnH AT® mae koHueHTpauito 600MkM. [daHi uboro gocnimKeHHs nigcymoBaHi y Tabnuui 3, Huxkye, CnoctepexkeHa

YyTMBICTb A0 KOHUeHTpauii AT® ceigunTb, Wo Ui cnonyku iHriGitopy PBK), AitoTb K KOHKYpeHT AT®,

Tabnuus 3
Cnonyka | Anbca |Beta OenbTta [ama |Anbda/fenbta CnieeigHoweHHa |Beta/flensta CniBBigHoweHHS |Fama/fensta CniBBigHOLWEHHS
IKsp |IKsp | IKsp IKso
D-000 |91+1% | 84+2 2+1 35+35 91 84 18
D-005 | 104% | 82% 11 91% 20 € 17
D-006 |104+1% | 44+5 | 0,92+0,1 87+33 226 48 95
D-007 |92+11%|72+12| 0,73+0,2 88+4 252 99 121
D-009 70% 18 0,7 53 200 26 76
D-010 |74+18%| 33+4 | 0,23+0,2 6+3 658 144 27
D-011 | 88+4% |105+43| 0,25+0,2 | 61+70 700 420 244
D-012 | 70+4% |108+4| 1,3+0,4 5040 107 83 38
D-O13 |11748%|73+24| 0,51+0,6 1241 461 289 24
D-014 |100+6%| 13+0 | 0,5+0,4 5+3 398 26 10
D-015 |95+22% | 81+3 1,1+0,5 |[83+37% 180 154 160
D-019 | 100% 100 30 33 7 3 1
D-022 88% |101% 4,2 60% 42 48 29
D-025 |89+11% | 77+6 | 0,32+0,3 7,843 556 478 24
D-026 |83+1% | 77+8 | 0,38+0,2 | 13+10 443 411 34
D-027 74% 110 4 60 37 28 15
D-028 | 100% | 81% 1,6 29 125 101 18
D-029 | 110412 | 34+4 | 0,34+0,08 | 13+0,7 653 101 37
D-O30 | 95+11 |80+140,53+0,0,05| 31+10 362 162 59
D-031 | 87+10 |137+2| 0,2+0,01 | 155460 903 707 802
D-034 | 92+11 |103+4| 1,2+0,3 34+1 153 85 28
D-035 95+6 | 3446 | 0,490, 6,8+1 193 69 14
D-036 99% 73% 4.1 72 48 36 18
D-037 | 112% | 58% 3,5 45 64 33 13
D-038 69% 74% 1,8 55 77 82 31
D-039 85% 65% 2,6 57% 65 50 4-4
D-047 81% 30 0,2 4,5 810 150 23
D-048 | 90457 | 95+7 1,4+0,9 |[123+40 67 70 91
D-121 71% 62% 0,9 61% 158 138 136
D-999 62% 71% 75 90 2 2 1
LY29400| 2345 |3,7+2| 2,1+1,5 29+13 11 2 13
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MPUKNAQL 12

[aHi gocnigXeHHs Ha OCHOBI KNITUH ANA iHriGITOPMOT akTUBHOCTI PPKy

BukopucTtoBytoun cnocobu, onucaHi Bue y npuknagax 3-5, cnonyku arigHo 3 BMHAaXO4OM TECTyBar CTOCOBHO iX
iHribyBanbHOT aKTMBHOCTI Ta MOTYXKHOCTI Y AOCHIOXKEHHSX CTUMynboBaHoOi B Ta T-kniTuHamu nponicdbepadii, mirpadii
HenTpodinie (PMN) Ta BuBinNbHeHHNA HenTpodinamm (PMN) enacTtasn. [aHi uboro gocnigXeHHs npeacTaBneHi HuxYe y
Tabnuui 4. Y tabnuui 4 nokasaHi BENMYMHU € eddeKTUBHMMU KoHUeHTpauismm cnonyk (EK sq; mkM). Mpu BigcyTHOCTI
BENUYUHN JOCHIMKEHHS He NMPOBOAMIIN.

Tabnuua 4
Cnonyka | CTumynsujs Ctumynsuis |Enacrasa Mirpatiis
BCR muwi (EK50) | TCE muwi  |PMN nioaniun (EKs0) |PMN nogunn (EKs0)
D-000 0,9+0,4 5,5+4 2,242 1-5
D-003 3,9 57
D-005 0,740,1 3.9 4,341
D-006 0,240,1 53 0,340,1
D-007 0,3+0,1 4,2 0,4
D-008 1,0
D-009 0,3+0,2 10,5
D-010 0,240,1 0,3+0,3
D-011 0,340,1 0,940,7
D-012 0,310,2 0,3
D-013 1,4
D-014 0,2+0,1 43
D-015 1,240,2 1,8 1,340,4 2,0
D-019 0,940,01 0,9
D-021 1,8 3,5
D-022 1,8 23
D-024 2,9
D-025 0,3+0,1 4,440,6 0,3+0,2 0,340,3
D-026 0,3+0,1 3,5 0,2+0,2 0,340,3
D-027 >2 2
D-028 0,4+0,2 1
D-029 0,140,03 3,442 0,540,6 0,3
D-030 0,1+0,1 6 0,4+0,5 0,2
D-031 0,2+0,1 0,7+0,1
D-034 0,6+0,4
D-035 0,2+0,1 2,9+0,7 0,3+0,1
D-036 0,9+0,04 4.1 5,545 0,2
D-037 1,240,4 1,3+0,4 2,0
D-038 1,4+0,1 29 5
D-039 0,940,1 5
D-043 1,4 2,6
D-045 9,0
D-047 0,3+0,1 0,5+0,2
D-048 0,4+0,2 5 0,9+0,2
D-049 2,0 6,3 50
D-121 1,4
D-999 3,1£0,7 59 >20 1
LY29 0,9+0,5

MPUKNAL 13

HocnimkenHs akTueHocTi iHriGiTopis PBKy y pakoBux KniTuHax

[ito cnonyk 3rigHo 3 BMHaxogoM Ha nporidpepalito pakoBMX KNITUH OLiHIOBaANM TeCTYBaHHSAM OOHOI 3i CNOsyK NpoTw,
NiHIA KNiITUH NaHeni XpoHivHoi MienoigHoi nenkemii (CMIN), Bknovaroun KU812, RWLeu4, K562 ta MEG-01.

|IHribyBanbHy akTuBHicTb cnonyku (d-000, poaynH y IMCO) BM3Ha4anu Takum YMHOM. TecToBaHy CnonyKy Aogasanu
y cepii koHuyeHTpauin (0,001-20MkM) Ha 96-KOMipKOBi MIKPOTUTPYBanbHi NnaHweTn 3 KniTuHamm (1000-5000
KMiTUH/KOMipKY). MnaHweTn iHkyOyBanu npoTsaroM n'ath Ai6 npu 37 °C, NpoTAroM SIKMX KOHTPOSbHI KynbTypu 6e3
TecT-cnonyk 6ynu . 3gaTHUMKU A0 WoHaNMeHLWe ABOX UUMKMIB noginy KniTuH. KniTMHUIA picT BUMIpOBanu NorfmMHaHHSAM
[*H]-TMMionHyY npoTsarom 18 rogvHW, JOAAHOTO Ha TPeTIo, YeTBEepTY Ta N'ATy Aobu. KniTuHU nepeHocunu Ao insTpy,
npoMUBanu Ta nigpaxoByBanu pagioakTUBHICTL, BUKOPUCTOBYOYKN BeTa-nivnnbHuk Matrix 96 (Packard). MpoueHT pocTy
KNiTUH BUMIpPIOBanM TaknMM YMHOM:

(cepepnHin nigpaxyHoK iHKyGOBaHUX KNIiTUH
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% KniTMHHOrO POCTY=npu AaHin KoHUeHTpauil iHriGiTopy) 100

(cepenHin nigpaxyHok KniTUH 6e3 iHribiTopy)

Benuunun EKgy y UMX eKcnepuMMeHTax BU3Ha4YanM 3a KOHUEHTpauielo TecT-Cnonyku, Wo pAae nigpaxyHok
pagioakTMBHOCTi, WO Ha 50% HWX4a OTPMMYBAHOI, BUKOPUCTOBYIOUM KOHTporb 6e3 iHribiTopy. Cnonyka D-000
BMSABMANA aKTUBHICTb iHriGiTopy 3 EK 50 npnbnmaHo 2mkM ans nivin KU812 ta RWLeu4. Cnonyka, sk 3HanWgeHo, He
BUSBNsANa BNAMBY Ha ninii K562 ta MEG-01.

IHriGiTopn PI3Ks 3rinHO 3 BMHAXO4oOM, SiK 3HAWAEHO, BUABNSANW iHriGyBaHHS pocTy knituH CML, a Tomy mornun ©
ByTW KOpUCHUMKU y niKyBaHHi AobposkicHux abo snoskicHux nyxnuH. Ekcnpeciio PBK 1 B noToqHuid 4vac
NPOAEMOHCTPOBAHO FOMIOBHUM YMHOM Y KIITUHaX reMaTonoeTUYHoro noxomxeHHs. OgHak, BoHa mMorna 6 6yTu HagBHO
Yy LWWPOKIN pisHOMAHITHOCTI nponidepyounx KniTMHW. ToMy Chnomykum 3rigHO 3 BMHaxogoM Mormu 6 6ytum
BUKOPUCTOBYBaHUMMK AN iHAYKUIT perpecii nyxmnuvH Ta ansa nonepemkeHHs YTBOPEHHA NYXJIMHHOrO MeTactasy npu
nerikemil Ta TBepgi NyxnuHi abo npu nponidepadil He NyXJIMHHOIO NOXOo4XKEHHS. [pn AogaBaHHI CNonykn MoxHa byno
© BMKOPMCTOBYBaTU NOOAMHLi Ta Yy KOMOiIHAUl 3 iHWMMK chapMaKkororiiHO akTUBHUMM crionlykamy abo y kombGiHauii 3
pagiauieto sk ceHenbinisytounii 3acib.

MPWKNAL 14

Bumip eksounToly enacrasu npy NpoMUBLi NOBITPSAHUX KapMaHiB MULLI

Oito D-030 Ha npuTiK NENKOUUTIB Ta €K30LMTO3 HENTPOMINBHOT enacTasn TecTyBann y TBapuHHuUX mogensax. Lectn
noboBa Mofenb MOBITPSIHUX KapMaHiB € MOZENNo 3ananeHHs in vivo, Lo FCTOMOMYHO Mae CXOXiCTb 3 CMHOBITOM
cyrnobie. PosBuBaeTbcs nigknagka 3i chopMOBaHMX MOHOHYKNEapHUX KNiTUH Ta ibpobnacTie, Wo mMae Onuabky
CXOXICTb 3 CMHOBianbHOK NOPOXHUHOK. Mogenb penpeseHTye "rocTpy" Moaenb XpoHiYHoi xBopobu (Hanpwvknag,
peBmMaToigHoro apTputy). Lla mogenb gae amMory Ans oOuiHkM in vivo 3acobiB OrokyBaHHSI KMiTUHHOMO MPUTOKY Y
MOBITPAHMIA KapMaH nig BMSIMBOM 3anarnbHOro CTUMYITHOUOTO YUMHHUKY.

TecT npoBoAUNN TakUM YMHOM: Ha JOOY Hynb rpynu LLypiB ronvnu Ta iH'ekTyBanu nigwkipHo 10mn nositpsa y 6ik
KOXXHOTO, yTBOPKOKOYM KapmaH. Ha TpeTio goby 10Mn noBiTps iH'ekTyBanyM NOBTOPHO. 3a LWICTb rOAWH A0 KOHTPOSbHOrO
3apaxeHHss TNF Ha goby wictb, ogHa rpyna wypis (n=6) otpumysana D-030 (100mr/kr y cepegosuwi MEI 400)
nepopancHo, a gpyra rpyna (n=12) oTpumyBana TiNbkn CcepefoBulLe nepoparnbHo. Yepes wWicTb roguH nicnsa
OTPUMaHHS 403K NOBITPsHI kapMaHu obox rpynu oTpumyeanu 2,5Hr TNF. Yepes gBaHagustb

roguH nicns OTPUMaHHSA [03M, KapMaHu npomMuBany isionoridHMM po3dMHOM Ta YTBOPEHY MPOMMBArbHY PiguHy
aHanisysanu CTOCOBHO 4MUcrna NEWKoOUUTIB Ta akTUBHOCTI HelMTpoginbHO! enacrasn. Ha gonatok, Bigbupanu kpos Ans
BU3Ha4YeHHs piBHiB D-030 y unpkynsauinHui kposi. PesynbTat 6ynu Takumu: wypwu, wo otpumyeanu D-030 npoTsrom
ABaHagUATW rodviH, Manu B cepenHbomMy 8,7MKM cnomnyku y LMpKynsauiiHuia kpoBi Ta Manv 82% 3MeHLUeHHs 3aranbHuX '
NEeRKoUnTIB Yy NPOMUBAIbLHIA PiOWHI Y MOPIBHSIHHI 3 KOHTPONeM cepenoBULLeM. 3MEHLUEHHS KOHKPETHUX MigpaxyHkKis
nenkounTie Byrno Takum: HerTpodinu (90%), eeosmHodinn (66%) Ta nimdountn (70%). KinbkicHe BU3HaAYEHHS
HeNTpodiNbHOT enacTtasn BUSBUIO, Wo obpobneri D-030 wypn manu piBHi enactasu, Wwo O6ynu gewo 3MeHLWeHWMU
(15%) y nopiBHAHHI 3 KOHTporeMm cepegoBUlLeM. Y ApYyroMy TecCTi, NNOWWHY GOKy MMLLI FofnunmM, BUKOPUCTOBYIOYU
HOXWLi Ta yTBOPIOBanNM MOBITPSIHUIA KapMaH iH'eKTyBaHHAM 3MM NOBITpsA migwkipHo. Ha TpeTio foby iH'ekuito noBiTps
nosToptoBanu. Ha wocty goby, tBapuHn gosyeanu D-030 (32mr/kr y LABRAFIL®) abo Tinbkn LABRAFIL® 3a ogHy
roQMHY nepen KOHTPOSIBHUM 3apaskeHHAM Ta ABi roguHu nicns KoHTponbHoro 3apaxkeHHss TNFa (0,5Hr y 1mn PBS), abo
Tinbkn PBS. PBS npencraensie 6ydgepoBaHuii hochaToM hisionoridHni po3ynH. YoTUpK rogmHu nicns KOHTPOSbHOro
3apaxeHHs TNF, TBapuH aHecTesyBanu Ta kapmaHu npomueanu 2mn 0,9% disionoriyHoro posdnHy 3 2mM EATA.
MpomuBHI pianHn ueHTpudyrysanm npu 1400006/xBun. y MikpoLeHTpudysi. M'atoecaT MIKponiTpiB HagocagkoBoOro
Lwapy piavHU BUKOPUCTOBYBAaNW AA BUMIPIOBAHHA €K30LMTO3Y enacrasn cnocobom, onnucaHnm BuLLe.
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Ak nokasaHo y Pir.9, koHTporibHe 3apaxeHHs TNF iHOyKyBano BMCOKI PiBHI eK30oUUTO3y enactasv y MOpPIBHAHHI 3
TBApMHAMWN 3 KOHTPOSbHUM 3apaxeHHaM PBS. OpgHak, konu TBapuH 3 KOHTPOSbHUM 3apaxeHHsaM PBS o6pobnsanu
D-030, cnocTepiranu 3Ha4yHe 3MEHLLEHHS akTMBHOCTI enacrasun y NPOMUBKaX NOBITPSAHUX KapMaHiB.

Yci nybnikauii Ta naTeHTHi OOKYMEHTW, LUMTOBaHi B LbOMY ONUCI NpeacTaBfeHo $iK LOBIOKOBI CTOCOBHO YCLOTO,
LL{O BOHW PO3KpUBAIOTb.

Mpu TOMy, WO NpeacTaBrneHnii BUHaxXig onmcaHo 3 NEBHUMU NOCUNAHHAMU Ha AesKi Kpalli BTINEHHA Ans ACHOCTI Ta
PO3YMiHHS, (haxiBL NOTPIOHO PO3YMITH, WO B pamMKax BUHAXody MOXHA NPakTUKYBaTW HAcTyNHi 3MiHW Ta Mogudikauil,
K Ue BW3HA4YeHO y HaBefeHih Hwuxde dopmyni BMHaxody. BignoBigHo, XOOHMX iHWWX OOMEXeHb He cnig
BUKOPWUCTOBYBATU CTOCOBHO BMHAXOAY, HiXK TUX, LLIO KOHKPETHO HaBeaeHo y hopmyni BUHaxoady.

dopmyrna BMHaxony

1. Cnoci® nopylUueHHs gyHKLiT NerkounTiB, B SKOMY BKasaHi NenkounTu nigaatoTb Ail Cnonykow, Lo CenekTUBHO
iHribye aKTUBHICTb dbocchaTuanniHO3NT-3-KiHasu-aenbTa (PISKy) y BKasaHuX nenkouuTax BiAHOCHO iHIWNX i3ochopm

dochaTnaunniHoanT-3-kiHasm (PI3K) Tuny | y gocnigykeHHi Ha OCHOBI KNiTUH, NPUYOMY BKa3aHa Crosyka Mae CTPYKTYpy:
o
R7 I\ 52
W
-
= M

"\
N MH
ne 'Y BubpaHo 3 rpynu, Wwo ckrnagaetsca 3 S 1a NH, abo Y BigcyTHin;

R7 BMOpaHo 3 rpynu, Wo ckrnagaetbes 3 H, atoma ranoreHy, OH, OCHjz, CH; Ta CFy;
R® BubpaHo 3 rpynu, wo cknanaetbes 3 H, OCH4 Ta aToma ranoreHy;

abo R” ta R® pasom 3 C-6 Ta C-7 XiHa30MniHOBOI KiNbLEBOI CUCTEMU NPEACTaBMNAI0TL 5- a60 6-YneHHe apoMaTyHe
KinbLe, WO MICTUTb, Ik BapiaHT, oAWH 4K Binble atomie O, N abo S;

R® BubpaHo 3 rpynu, wWwo cknagaetbca 3 C 4 qankiny, dewiny, ranoredeHiny, ankokcudeHiny, ankindgeHiny,
AvndeHiny, 6eHanny, nipuaunHiny, 4-metunninepasunHiny, C(=0)OC,Hg Ta MopdoniHiny;

RY HesanexHo BMGpaHUii 3 rpynu, Wo cknanaetbea 3 NH,, aToma ranorery, Cq_gankiny,

S(Czankiny), OH, NH(C,_zankiny), N(C4_zankiny),, NH(C,_zankineHdeHiny); a

q=1abo 2,

abo e il hapmaLeBTUHHO NPUAHATHUMI CONAMM Ta CorbBaTamu,

3a yMOBM, WO LoHalMeHLe oguH 3 R7 Ta R® He npencraensie 6-rarnoreHo- abo 6,7-aumeTokcurpyny, a R He
npeacraense 4-xropdeHin.

2. Cnoci6 3a n. 1, AKMIA Bigpi3HAETBCA TUM, LLO BKa3aHi NEWKOUUTW BKMOYaTb KMiTUHW, BUOpaHi 3 rpynu, Wwo
CknapaeTbcs 3 HenTpodinie, B-nimgpouuntis, T-nimcpoyunTie Ta 6asodinis.

3. Cnoci6 3a n. 1, SKMI BigpI3HAETbCA TUM, WO BKa3aHi NerkounTn BKIOYaTb HENTPOminu, a BkasaHui crnocit
BKITHOYaE MOPYLLUEHHS LOHaNMeEHLLEe ofHOI (OyHKLIT HERTpoginis, BUGpaHoi 3 rpynu, WO CKNagaeTbes 3i CTUMYNbOBAHOIO
BUBINIbHEHHA CynepoKcuay, CTUMYSbOBAHOIO €K30LUTO3Y Ta XeMOTaKTUYHOI Mirpauii.

4. Cnoci6 3a n. 3, KM Bigpi3HAETbCA TUM, WO BakTepiansHUin garountos abo 3HULLEHHS GakTepin BKasaHWMK
HenTpodinammn € No cyTi HenopyLleHUMM.

5. Cnoci6 3a n. 1, KM BiOPI3HAETLCA TUM, LLO BKasaHi NeMKounTn BKMoYaTb B-nimdountn, a BkasaHuit cnocid
BKITHOYaE NopyLUEHHS nporigepauii BkasaHux B-nimgpouunTie abo npoayKyBaHHA aHTUTIN BKasaHMMK B-nimdountamm.

6. Cnoci® 3a n. 2, SKM BiAPI3HAETHCA TUM, WO BKasaHWA cnocibé BKMOYae nopylleHHs npornidepalii BkasaHuX
T-nimcpouuTia.

7. Cnoci6 3a n. 1, AkMin BiOPI3HAETLCA TWUM, LLO BKasaHi NerkouuTyn BKNo4YaloTe Gasodinu, a BkasaHui cnocid
BKITHOYaE NOPYLUEHHS BUBINIbHEHHS ricTamiHy 6asodinamu.

8. Cnoci6 3a n. 1, AKWIA BiOPI3HAETHCA TUM, WO BKasaHa Crnonyka BUSIBMSE LOHaNMeHLWe npubnuaHo 10-kpaTHy
CeNeKTUBHICTb CTOCOBHO iHriByBaHHsA PI3Ky, BiAHOCHO iHWKX isochopm PI3K Tuny | y ACCRIMKEHHI HA OCHOBI KNITUH.

9. Cnoci6 3a n. 8, AKMIA BiAPI3HAETHCA TUM, WO BKasaHa crosiyka BUSBNSE LOHaNMeHLWe npubnunaHo 20-kpaTHy
CeneKTUBHICTb CTOCOBHO iHribyBaHHsa PI3Ky BiAHOCHO iHWKX izochopm PI3K Tuny | y ACCRimKeHHi Ha OCHOBI KMITUH.

10. Cnoci6 3a n. 9, Sk BiOPI3HAETLCA TMM, O BKasaHa Cronyka BUABNSE LWOHaMeHLWwe npubnnaHo 50-kpaTHy
CeNeKTUBHICTb CTOCOBHO iHriByBaHHs PI3K), BigHOCHO iHWX isochopm PISK Tuny |y GioxiMidHOMY OOCTIAKEHHI.

11. Cnocib 3a n. 1, AKWIA BigPISHAETLCSA TMM, LLO CNONyKy BUOpaHo 3 rpynu, 40 cknagy skoi BxoasaTh:

3-(2-isonponindeHin)-5-meTnn-2-(9H-nypuH-6-incynsdaninmeTnn)-3H-xiHa3osniH-4-0H;
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5-xrop-2-(9H-nypuH-6-incynedaHinmeTnn)-3-o-tonin-3H-xiHazoniH-4-oH;
5-xnop-3-(2-cdnyopdeHin)-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
3-(2-cbnyopdeHin)-5-metnn-2-(9H-nypuH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-meTokcndeHin)-5-metnn-2-(9H-nypuH-6-incynbdaninvetnn-3H-xiHasoniH-4-oH;
3-(2,6-gmnxnopdeHin)-5-metunn-2-(9H-nypuH-6-incynsdadinmeTnn)-3H-xiHasorniH-4-0H;
3-(2-xnopdeHrin)-6-dpnyop-2-(9H-nypuH-6-incyneganinmeTnn)-3H-xiHazoniH-4-oH;
5-xnop-3-(2-xnopdeHrin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-5-meTun-2-(9H-nypuH-6-incynsdaHinmetnn)-3H-xiHazoniH-4-oH;
3-(3-meTokendeHin-2-(9H-nypuH-6-incynedarinmeTun-3H-xiHa3orniH-4-0H;
3-(2-xnopdeHrin)-5-dpnyop-2-(9H-nypuH-6-incynedaninMmeTnn)-3H-xiHa3oniH-4-oH,;
3-6eH3nn-2-(9H-nypuH-6-incynbganinmeTnn)-3H-xiHasoniH-4-oH;
3-6yTnn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHazoniH-4-oH,
3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
3-mopdponin-4-in-2-(9H-nypuH-6-incynbdaninmetnn)-3H-xiHa3oniH-4-oH, aueTar;
8-xnop-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-6,7-andnyop-2-(9H-nypun-6-incynedarinmeTnn)-3H-xiHazoniH-4-oH,
3-(2-meTokcndeHin)-2-(9H-nypunH-6-incynbdaninmeTnn)-3H-xiHa3oniH-4-0H;
6-xr1op-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHa3oniH-4-oH;
3-(3-xnopdeHin)-2-(9H-nypuH-6-incynbdaninmeTnn)- 3H-xiHazoniH-4-oH;
(9H-nypuH-6-incynbdaninmeTn)-3-nipnanH-4-in-3H-xiHasoniH-4-oH;
(2-xnopdeHin)-2-(9H-nypuH-6-incynedaninmeTnn)-TpudnyopmeTun-3H-xiHasoniH-4-0H;
3-6eH3nn-5-cpnyop-2-(9H-nypurH-6-incynbdparinmetun)-3H-xiHazoniH-4-oH;
3-(4-metunninepasunH-1-in)-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH, aueTar;
3-(2-xnopdeHin)-6-rinpokcn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
eTunoBunin ectep [5-cnyop-4-okco-2-(9H-nyprH-6-incynsganinmetun)-4H-xiHaszoniH-3-inJoyToBOT KACMOTH;
3-(2,4-gnmeTtokcndenin)-2-(9H-nypurH-6-incynbdaninmetnn)-3H-xiHasoniH-4-oH;
3-andbeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHasoniH-4-oH;
2-(6-amiHonypuUH-9-inmeTunn)-3-(2-isonponindeHrin)-5-meTnn-3H-xiHa3oniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-5-meTunn-3-o-tonin-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inMmeTun)-3-andeHin-2-in-5-xnop-3H-xiHasoniH-4-oH;
5-xnop-3-(2-meTokcndpeHin)-2-(9H-nypuH-6-incynedaninmeTmn)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-(2-cnyopdeHin)-5-metun-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-5-xnop-3-(2-cdnyopdeHin)-3H-xiHasoniH-4-oH;
2-(6-amiHonypUH-9-inmeTnn)-8-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-5-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTunn)-3-(2-xnopdeHin)-5-meTunn-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-(2-xnopdeHin)-5-dpnyop-3H-xiHasorniH-4-0H;
2-(6-amiHonypuH-9-inmeTun)-3-6eHann-5-pnyop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTun)-3-6yTun-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-mopdoniH-4-in-3H-xiHazoniH-4-oH;
2-(6-amiHonypUH-9-inmeTunn)-3-(2-xnopdeHin)-7-dpnyop-3H-xiHasoniH-4-0H;
3-(2-xnopdeHrin)-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHasorniH-4-0H;
3-peHin-2-(9H-nypuH-6-incynbdaninmeTtnn)-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-5-xnop-3-(2-isonponindeHin)-3H-xiHazoniH-4-oH Ta
2-(6-amiHoNypUH-9-inmeTnn)-5-xrop-3-o-Tonin-3H-xiHa3oniH-4-0H.

12. Cnocib nopyLueHHs pyHKUIT NerkoynTiB, SKWIA BKIOMae B3aeMOZAI0 NEeNKOLMTIB 3i CNOMNYKO, WO Mae CTPYKTYpY

0 :

Rl LN s
N/)\KY@

ne A npencrtaBnsie 3aMilleHy, AK BapiaHT, MOHOUMKMIYHY abo AWUMKMIYHY KinbLEBY CUCTEMY, WO MICTUTb
LWoHalMeHLUe ABa aTOMMW HIiTPOreHy, a LLoHanMeHLUe ofHe KiNbLe CUCTEMW € apoOMaTUYHUM;

X BuBpaHo 3 rpynu, Wwo cknagaetbes 3 CHRP, CH,CHR® 1a CH=C(RP);

Y BubpaHo 3 rpynu, wWo cknagaeteca 3 S, SO, SO,, NH, O, C(=0), OC(=0), C(=0)O ta NHC(=O)CH,S, abo Y
BiOCYTHIN;

R' 1a R2, HezanexHo, BUOpaHi 3 rpynu, Wo ckrnagaeTbes 3 atoMa rigporexy,

Ci.gankiny, apuny, retepoapurny, atoma ranoreHy, NHC(=O)C,_zankineHN(R?),, NO,, OR?, OCFj;, N(R®,, CN,
OC(=0)R?3, C(=O0)R? C(=O)OR? apunORP, Het, NRAC(=0)C,zankineHC(=0)OR?, apunOC,_sankineH-N(R?),,
apunOC(=0)R?, C,_,ankineHC(=0)OR?, OC,_4ankineHC(=0O)OR?,

Cq_4ankineHOC_4ankineHC(=0)OR?, C(=0)-NR3S0,R?, C,4ankineHN(R?)s, Co_gankeHineHN(R?),,
C(=0)NR2C,_,ankineHOR?2, C(=0)NR2C, jankinenHet, OC,-ankineHN(R?3),, OC,_ankineHCH(ORP)CH,N(R?),,
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OC, ,ankineHHet,  OC,,ankineHOR?®, ~ OC,,ankineHNR*C(=0)OR®, ~ NR®C,jankinedN(R®),,  NR#C(=0)R?
NREC(=O)N(R #),, N(SO,C,_sarnkin)s, NR#HSO,C4_4ankin), SO,N(R®),, OSO,CF3,

C,_zankinexHapusy, C.sankineHHet, C4.5ankineHORP, C1zankineHN(R2),, C(=FO)N(R®)s,
NHC(=0)C, jankineHapurny, Czguukroankiny, Csgretepouuiroankiny, apun-OC, zankinenN(R?),, apunOC(=0)RP,
NHC(=0)C 4_zarnkineH-Cx_greTepoyunknoarnkiny, NHC(=0O)C,_zankineHHet, OC,_4ankineHOC,_sankineHC(=0)ORP,
C(=0)C,_4ankineHHet Ta NHC(=O)ranoreHC _gankiny;

a6o R' Ta R2 pasom yTBOpIOIOTE 3- @60 4-UnNeHHUI ankineHoBUn abo arnkeHINEeHOBMIi NaHLIOTOBWIA KOMMOHEHT 5-
abo 6-4reHHoro KinbLg, Wo, K BapiaHT, MiCTUTb LLIOHaNMEHLLE OQUH reTepoaTtom;

R® BubpaHo 3 rpynu, WO CKMNaAaeTbcA 3 3aMilleHoro, $K BapiaHT, aTtoma rigporeHy, C  4.sankiny,
C, gliuknoankiny, Cy_greTepouukrioarnkiny, C_4ankineHyuknoankiny, Co_garnkeHiny, CzankineHapuny,
apunC,_zankiny, C(=O)R?, apwuny, retepoapurry, C(=O)OR?, C(=O)N(R?),, C(=S)N(R?),, SO,R?% SO,N(R?),,
S(=0)R?, S(=O)N(R®),, C(=O)NR?C,_ankineHOR?, C(=O)NR&C,_jankineHHet, C(=0)C_sankineHapuny,
C(=0)C, ,ankineHretepoapuny, CqankineHapuny, sk BapiaHT, 3amilieHoro ofgHuUM 4u Ginblue atomMamu rafioreHy,
SO,N(R®),,  N(R¥),, C(=O)OR? NR&SO,CF;, CN, NO,, C(=O)R? OR? CyankinedN(R?), Ta
OC,_,ankinedN(R#),, C_4ankineHretepoapury, C.4ankineHHet, Cq_4ankineHC(O)-C_sankineHapuny,
C,_,ankinenC(0)-C_4ankineHretepoapuny, C,4ankineHC(=0O)Het, Ci4ankineHC(=O)N(R?®),,  CyjankineHOR?,
C,_,ankinenNR#C(=0)R?, C4_4ankineHO-C4_sankineHOR?, C1.4ankineHN(R?),, C1.4ankineHC(=0)-OR? Ta
C,_,ankineHOC_ankineHC(=0)OR?,

R# BnGpaHo 3 rpynu, Lo cKrnagaeTbca 3 atoma rigporeny, Cq_gankiny,

Caguumknoankiny, Csgretepouunknoankiny, CqzankineHN(R®),, apuny, apunC,zankiny, CqzankineHapuny,
retepoapuny, retepoapunC,_zankiny ta C,_zankineHrerepoapuny;

abo i rpynn R?® pasom yTBOplOOTE 5- @abo 6-4yneHHe Kinbue, WO MICTUTb, SIK BapiaHT, LOHAaWMEHLIe OOWH
reTepoaTom;

RP BuBpaHo 3 rpynu, WO CkNaaaeThcs 3 atoma rigporeHy, C 4 sankiny, apuny, retepoapuny, apunC..ankiny,
retepoapunC _zankiny, C,_zankineHapuny ta Cq_sarnkineHrerepoapusny;

Het npencraense 5- abo 6-4neHHe retTepoumknivHe Kinbue, Hacu4eHe abo YacTKOBO YM MOBHICTIO HEHAacU4eHe, Lo
MICTUTb LWOHaWMeHLle OoAWH reTepoatoM, BUOpaHWMi 3 rpynu, WO CKNagaeTbCcsl 3 aToOMIB OKCUreHy, HiTporeHy Ta
cynbdypy Ta, K BapiaHT, 3amiweHe Cq_gankinom abo C(=0O)OR%;

Ta € ii hhapMaLeBTUYHO NPUARHATHUMW COMSIMU Ta CoflbBaTamu,

Yy KirnbKOCTI, JOCTaTHIl ANA iHriGyBaHHS akTUBHOCTI dpoctaTnanniHO3NT-3-KiHasn-genbTa y BKkasaHux renkoymTax.

13. Cnoci6 3a n. 12, Skui BiOpIi3HAETLCS TMM, O CNONYKY BUOpaHO 3 rpynu, Ao Cknagy Skoi BXxoasTh:

2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHin)-6,7-anmetokcn-3H-xiHazoniH-4-oH;

2-(6-amiHonypuH-0-inMeTnn)-6-6pom-3-(2-xrnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-0-inMeTun)-3-(2-xnopdeHin)-7-dpnyop-3H-xiHa3orniH-4-0H;
2-(6-amiHoNypUH-9-inmeTnn)-6-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHrin)-5-dpnyop-3H-xiHasoniH-4-0H;
2-(6-amiHONypUH-0-iNMeTnN)-5-xrop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTunn)-3-(2-xnopdeHin)-5-meTunn-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-8-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-andeHin-2-in-5-xnop-3H-xiHazoniH-4-oH;
5-xnop-2-(9H-nypunH-6-incynsdaninmetnn)-3-o-tonin-3H-xiHasoniH-4-oH;
5-xnop-3-(2-cdnyopdreHin)-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-5-xnop-3-(2-gpryopdeHin)-3H-xiHa3orniH-4-0H;
3-aundbeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHasoniH-4-oH;
5-xnop-3-(2-meTokcndpeHin)-2-(9H-nypuH-6-incynsdaninmetmn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-5-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHin)-6,7-anmetokcn-2-(9H-nypuH-6-incynedaninmeTtnn)-3H-xiHa3oniH-4-oH;
6-6pom-3-(2-xnopdheHin)-2-(9H-nypurH-6-incynegpaHinmeTun)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-8-Tpudnyopmetun-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHin)-2-(9H-nypuH-6-incynegaHinmeTtun)-3H-6eH3o[g]xiHazoniH-4-0H;
6-x11op-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
8-xrop-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmeTnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-incyneganinmeTnn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHin)-7-HiTpo-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHrin)-6-rigpokcn-2-(9H-nypuH-6-incynedaninmeTmn)-3H-xiHa3oniH-4-0H;
5-xnop-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHin)-5-meTunn)-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-6,7-andnyop-2(9H-nypunH-6-incynsdaHinmetnn)-3H-xiHasoniH-4-0H;
3-(2-xnopdeHrin)-6-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-(2-isonponindgeHrin)-5-metnn-3H-xiHasoniH-4-oH;

(6-amiHONypUH-9-inmeTnn)-5-meTnn-3-o-tonin-3H-xiHa3oniH-4-oH;

(2-cpniyopdheHin)-5-meTun-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHazoniH-4-oH;
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2-(6-amiHonypuH-9-inMeTnn)-5-xnop-3-o-tonin-3H-xiHasoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-5-xnop-3-(2-meTokcndeHin)-3H-xiHazoniH-4-oH;
2-(2-amiHO-9H-nypuH-6-incynbdaHinmeTnn)-3-umuknonponin-5-metunn-3H-xiHasoniH-4-oH;
3-uuknonponinmeTun-5-metun-2-(9H-nypuH-6-incynedaninmetmn)-3H-xiHa3oniH-4-0H;
2-(6-amiHoNypUH-9-inMeTnN)-3-LunKrnonponinmeTun-5-meTun-3H-xiHazoniH-4-oH;
2-(2-amiHO-9H-nypuH-6-incynbdhaHinmeTun)-3-unknonponinMmeTun-5-metnn-3H-xiHazoniH-4-oH;
5-meTun-3-dpeHeTun-2-(9H-nypuH-6-incynedarinmeTnn)-3H-xiHazoniH-4-oH;
2-(2-amiHo-9H-nypuH-6-incynbdaHinmeTnn)-5-metun-3-dpeHeTnn-3H-xiHasoniH-4-oH;
3-uuknoneHTun-5-metnn-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
2-(6-amiHONYpPUH-9-iNnMeTun)-3-UuKnoneHTus-5-metun-3H-xiHasoniH-4-oH;
3-(2-xnopnipngnn-3-in)-5-metnn-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopnipnanH-3-in)-5-metmn-3H-xiHazoniH-4-oH;
3-meTun-4-[5-meTun-4-okco-2-(9H-nypuH-6-incynbdaninmeTnn)-4H-xiHasoniH-3-in]-6eH3oiHa  kucnoTa;
3-uuknonponin-5-meTun-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-uunknonponin-5-metun-3H-xiHasoniH-4-oH;
5-meTun-3-(4-HiTpobeH3nn)-2-(9H-nypuH-6-incynedaHinmeTun)-3H-xiHa3oniH-4-oH;
3-uuknorekcun-5-metnn-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-3-uunknorekcun-5-metun-3H-xiHa3oniH-4-oH;
(2-amiHo-9H-nypuH-6-incynbganinmeTnn)-3-uunkrnorekcun-5-metun-3 H-xiHasoniH-4-oH;
5-meTtun-3-(E-2-ceninymknonponin)-2-(9H-nypun-6-incynedarinmeTnn)-3H-xiHazoniH-4-oH;
(2-xnopdeHin)-5-cdnyop-2-[(9H-nypuH-6-inamiHo)-meTun]-3H-xiHa3oniH-4-oH;
2-[(2-amiHO-9H-nypuH-6-inamiHo)MeTun]-3-(2-xropdeHin)-5-cnyop-3H-xiHa3oniH-4-oH;
5-meTun-2-[(9H-nypuH-6-inamiHo)meTunn]-3-0-Tonin-3H-xiHa3oniH-4-oH;
2-[(2-amiHO-9H-nypuH-6-inamiHo)MeTun]-5-meTnn-3-o0-Tonin-3H-xiHasoniH-4-oH;
2-[(2-pnyop-9H-nypurH-6-inamiHo)MeTun]-5-meTnn-3-o-tonin-3H-xiHa3oniH-4-oH;
(2-xnopdeHin)-gumeTrnamiHo-(9H-nypuH-6-incynedarinmeTnn)-3H-xiHasoniH-4-oH;
5-(2-6eHaunnokcieToken)-3-(2-xnopdeHin)-2-(9H-nypuH-6-incynedaHinmeTun)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHin)-5-cdnyop-4-okco-3,4-gurigpoxiHasoniH-2-inveTnnosuii ectep 6-amiHonypmnH-9-kapOoHoOBOT

KUCNOTH,

N-[3-(2-xnopdeHrin)-5-dpnyop-4-okco-3,4-aurigpoxiHasonin-2-inmeTun]-2-(9H-nypuH-6-incynedatin)-ayetamia,;
2-[1-(2-cbnyop-9H-nypuH-6-inamiHo)eTun-1-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTtun-2-[1-(9H-nypwuH-6-inamiHo)eTun]-3-o-tonin-3H-xiHa3oniH-4-oH;
2-(6-gmmeTunamiHonypuH-9-inmeTnn)-5-metun-3-o-tonin-3H-xiHazoniH-4-oH;
5-meTun-2-(2-metun-6-okco-1,6-gurigpo-nypuH-7-inmetunn)-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTun-2-(2-metun-6-okco-1,6-gurigponypuH-9-inmeTnn)-3-o-tonin-3H-xiHasoniH-4-oH;
2-(aMmiHO-gMMeTunamiHonypuH-9-inmeTun)-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH;
2-(aMiHO-9H-nypunH-6-incynbdaninveTnn)-5-meTnn-3-o-tonin-3H-xiHa3oniH-4-oH;
2-(4-amiHo-1,3,5-Tpuason-2-incynbganinMmeTnn)-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTun-2-(7-metun-7H-nypuH-6-incynedaHinmeTunn)-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTun-2-(2-okco-1,2-gurigponipuMigny-7,4-incynsdgadinmetnn)-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTun-2-nypuH-7-inMeTtunn-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTnn-2-nypuH-9-inmeTunn-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTun-2-(9-metun-9H-nypuH-6-incynedaHinmeTun)-3-o-tonin-3H-xiHasoniH-4-oH;
2-(2,6-piamiHonipumiguH-4-incynedaninMmeTnn)-5-metunn-3-o-tonin-3H-xiHasoniH-4-oH;
5-metun-2-(5-metun-[1,2,4]tpmnasono[1,5-alnipumianH-7-incynsgaHinmetunn)-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTun-2-(2-metuncynbdaHin-9H-nypuH-6-incynbdadinmeTunn)-3-o-tonin-3H-xiHa3oniH-4-oH;
2-(2-rinpokcn-9H-nypuH-6-incynbdadinmeTnn)-5-metun-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTtun-2-(1-metun-1H-imigason-2-incynsdaHinmeTunn)-3-o-tonin-3H-xiHasoniH-4-oH;
5-meTtun-3-o-tonin-2-(1H-[1,2,4]tpnason-3-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
2-(2-amiHO-6-x1opnypuH-9-inMeTun)-5-metnn-3-o-Tonin-3H-xiHasosniH-4-oH;
2-(6-amiHONypUH-7-inMeTunn)-5-meTun-3-o-tonin-3H-xiHazoniH-4-oH;
2-(7-amiHo-1,2,3-Tpuasono[4,5-d]-nipumignH-3-inmeTnn)-5-metnn-3-o-tonin-3H-xiHazoniH-4-oH;
2-(7-amiHo-1,2,3-Tpnasono([4,5-d]-nipumignH-1-inmeTun)-5-metunn-3-o-tonin-3H-xiHazoniH-4-oH;
2-(6-amiHO-9H-nypuH-2-incynbdaHinmeTnn)-5-metnn-3-o-tonin-3H-xiHasoniH-4-oH;
2-(2-amiHo-6-eTunamiHonipuMignH-4-incynbdarinmeTun)-5-metnn-3-o-tonin-3H-xiHa3oniH-4-oH;
2-(3-amiHo-5-meTuncynbgaHin-1,2,4-tpnason-1-inmetun)-5-meTunn-3-o-tonin-3H-xiHazoniH-4-oH;
2-(5-amiHo-3-meTuncynbdatin-1,2,4-tpnason-1-inmetun)-5-meTun-3-o-tonin-3H-xiHazoniH-4-oH;
5-meTun-2-(6-metunamiHonypuH-9-inmeTunn)-3-o-tonin-3H-xiHasoniH-4-0H;
2-(6-6eH3nnamiHonypuH-9-inmeTnn)-5-meTun-3-o-tonin-3H-xiHasoniH-4-oH;
2-(2,6-piamiHonypuH-9-inmeTnn)-5-meTun-3-o-tonin-3H-xiHazoniH-4-oH;
5-meTun-2-(9H-nypuH-6-incynedaHinmeTnn)-3-o-tonin-3H-xiHasoniH-4-oH;
3-i300yTnN-5-meTnn-2-(9H-nyprH-6-incynsganinmetun)-3H-xiHazoniH-4-oH;
N-{2-[5-meTunn-4-okco-2-(9H-nypuH-6-incynbarinmeTun)-4H-xinazoniH-3-in]-dpeHin]}-ayetamia,;
5-meTtun-3-(E-2-metunuyuknorekcnn)-2-(9H-nypuH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
[5-meTun-4-okco-2-(9H-nyprH-6-incynbdaninmeTun)-4H-xiHasoniH-3-in]-6eHsoliHa  kucnoTa;
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{2-[(2-anmeTunamiHoeTun)MeTUNamiHo]-3deHin}-5-metun-2-(9H-nypuH-6-incynedaxinmeTun)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-5-meTtoken-2-(9H-nypuH-6-incynsdaninmetnn)-3 H-xiHasoniH-4-0H;
3-(2-xnopdeHrin-)-5-(2-mopdonin-4-inetunamiHo)-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHa3oniH-4-oH;
3-6eH3nn-5-meTokcn-2-(9H-nypurH-6-incynbgaHinmeTun)-3H-xiHasoniH-4-oH;.

14. Cnoci6 noninweHHs MeauYHoro cTaHy, onocepedkoBaHoro akTusHicTio PI3Ky, y neiikouutax, B AkoMy BBOAATb
TBApPWHi, WO UbOro notpebye, TepaneBTUYHO eEeKTUBHY KiNbKICTb CMONYyKW, WO CEeNeKTUBHO iHrbye akTUBHICTb
pochaTanniHO3NT-3-KiHa3n-4enbTa y BKasaHWX JeliKkounTax BigHOCHO iHWKX i3ochopm dhocthaTnanniHo3nT-3-kiHas
(PI3K) Tuny | y pocnigykeHHi Ha OCHOBI KNITWMH, NPUYOMY BKa3aHa crnosiyka Mae CTPYKTYpY:

0 )
RY I\ R9
N.-f'
—
= M
¥ M
-2 d
| (R
e

M
NH

ae 'Y BmbpaHo 3 rpynu, Wwo ckrnagaeTtbea 3 S 1a NH, abo Y BigcyTHiN;

R7 BubpaHo 3 rpynu, Wwo ckrnagaetbes 3 H, atoma ranoreHy, OH, OCHjz, CH; Ta CFy;

R8 BuBpaHo 3 rpynu, Lo cknapaecteest 3 H, OCH, Ta aToMa ranorety;

abo R7 ta R® pasom 3 C-6 Ta C-7 XiHa30MiHOBOI KiNbLIEBOI CUCTEMU NPEACTaBMAI0TL 5- 260 6-YneHHe apoMaTuyHe
Kinbue, Wo MIiCTUTb, SIK BapiaHT, oglH 4m Ginblwe atomis O, N abo S;

R® BubpaHo 3 rpynu, Wo cknaaaetbes 3 C 4 gankiny, deHiny, ranoreHdgeHiny, ankokcudeHiny, ankindeniny,
andoeHiny, 6eHsnny, nipuaunHiny, 4-metunninepasutiny, C(=0)OC,H5 Ta MmopdoniHiny;

RY HesanexHo BUGpaHUii 3 rpynu, Wo cknanaetbea 3 NH,, atoma ranoreny, Cq_zankiny,

S(Czankiny), OH, NH(C,_zankiny), N(C4_zankiny),, NH(C,_zankineHdeHiny); a

q=1abo 2,

abo e 1l hapmaLeBTUHHO NPUAHATHUMK CONAMM Ta CoNbBaTamu,

33 YMOBM, WO LoHaiMeHwWwe oauH 3 R’ Ta R® He npencrtaensie 6-ranoreHo- abo 6,7-gumeTokcurpyny, a R® He
npeacraense 4-xropdeHin.

15. Cnoci6 3a n. 14, Sk BiOPISHAETLCA TUM, WO BKa3aHUN MeOWYHUA CTaH BM3HA4YeHWIn HebaxkaHow yHKL e
HenTpodinie, BMGpaHO 3 rpynu, O CKNagaeTbca 3i CTUMYSIbOBAHOTO BUBISIBHEHHS CynepoKcuay, CTUMYSbOBaHOro
€K30LMTO3Y Ta XeMOTaKTU4HOT Mirpalii.

16. Cnoci6 3a n. 15, akni BiOpI3HAETLCS TUM, WO aroUnTo3Ha akTUBHICTL abo 3HULLEHHS GakTepili BKazaHUMM
HenTpodinamMmmn € No CyTi HeNopyLUEHUMM.

17. Cnocib nopyleHHs dyHKUiI ocTeoknacTiB, B SKOMY BKasaHi ocTeoknacTu niggawTb Ail cnomnykoto, LWo
CEeneKkTUBHO iHribye akTUBHICTbL dpochaTnanniHO3NT-3-KiHa3n-genbTa y BKa3aHUX OCTEOKnacTax BiAHOCHO iHLIMX
isochopm pochaTngmniHoanT-3-kiHaa (PI3K) Tuny | y gocnigkeHHi Ha OCHOBI KMiTUH, NpMYOMYy BKasaHa cnosiyka mae
CTPYKTYpPY

0 )
R7 I\ 59
N.-f'
—
= M
¥ M
- d
| (R
AL

i
\HL«N H
ae 'Y BmbpaHo 3 rpynu, wo ckrnagaetbea 3 S 1a NH, abo Y BigcyTHiN;
R7 BuBpaHo 3 rpynu, Lo cknagaeTbest 3 H, atoma ranoreHy, OH, OCH3, CH3 Ta CFg;
R8 Bu6GpaHo 3 rpynu, Lo cknapaeteest 3 H, OCH, Ta aToMa ranorety;

abo R7 1a R® pasom 3 C-6 Ta C-7 xiHa30niHOBOI KiNbLEBOi CUCTEMM NpeacTaBnsiioTb 5- abo 6-UneHHe apoMaTuyHe
Kinbue, Wo MIiCTUTb, SIK BapiaHT, oglH 4m Ginble atomis O, N abo S;

R® BubpaHo 3 rpynu, Wo cknaaaetbes 3 C 4 gankiny, deHiny, ranoreHdgeHiny, ankokcudeHiny, ankindeniny,
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andbeHiny, 6eHanny, nipugunHiny, 4-metunninepasutiny, C(=0)OC,H5 Ta MmopdoniHiny;

RY HesanexHo BUBpaHui 3 rpynu, Wo cknaaaeTbea 3 NH,, atoma ramoreHy, Cq_gankiny,

S(Czankiny), OH, NH(C,_zankiny), N(C4_zankiny),, NH(C,_zankineHdeHiny); a

g =1abo 2,

abo e il hapmaLeBTUHHO NPUAHATHUMW CONAMM Ta CorbBaTamu,

3a yMOBM, LLO LjoHaliMeHLwwe oanH 3 R7 Ta R® He npencTaensie 6-ranoreHo- abo 6,7-OMMeTOKCUrpYnu, a KpiM Toro
3a ymoBw, Wo R? He npencTaensie 4-xrnopdeHin.

18. Cnocib 3a n. 17, Skui BiOpi3HAETLCS TUM, LLO BKa3aHa Cnosyka BKMoYae rpyny, Lo NPUEAHYETHCA OO0 KiCTOK.

19. Cnoci6 noninweHHs posnagy KicTkoBol pecopbuii y TBapuHu, WO Lporo notpebye, B SKOMY BBOAATH TBapPWHI
TepaneBTUYHO edeKTUBHY KiMbKICTb CMonykwW, Wo iHribye akTuBHICTL dhocthaTtanniHo3nT-3-kiHasun-genbta (PI3Ky) y
ocTeoknacTax TBapWMHW BiAHOCHO iHWKX i3odopm dhocdaTmanniHoanT-3-kiHas (PI3K) Tuny | y gocnigkeHHi Ha ocHoBi
KMiTUH, NPUHOMY BKa3aHa Crosyka Mae CTPYKTypy

] )
RY ]\ B9
N.-f'
—
= |
¥ M
2 d
| (R
M

i
N

ae 'Y BmbpaHo 3 rpynu, wo ckrnagaeTtbea 3 S 1a NH, abo Y BigcyTHiN;

R7 BuBpaHo 3 rpynu, Lo cknanaeTbes 3 H, atoma ranoreHy, OH, OCH3, CH3 1a CFy;

R® BuBpaHo 3 rpynu, Wwo cknagaetbes 3 H, OCH5 Ta aToma ranoreHy;

abo R7 ta R® pasom 3 C-6 Ta C-7 xiHa30niHOBOI KinbLEBOi CMCTEMM NpeacTaBnsiioTb 5- abo 6-UneHHe apoMaThyHe
Kinbue, Wo MIiCTUTb, SIK BapiaHT, ogiH 4m Ginble atomis O, N abo S;

R® BubpaHo 3 rpynu, wWo cknagaetbca 3 C 4 gankiny, deHiny, ranoreHdeHiny, arnkokcudeHiny, ankindgeHiny,
AndoeHiny, 6eHanny, nipuaunHiny, 4-metunninepasuniny, C(=0)OC,Hg Ta MopdoniHiny;

RY HesanexHo BUBpaHUi 3 rpynu, Wo cknaaaeTbea 3 NH,, atoma ranoreHy, Cq_gankiny,

S(Czankiny), OH, NH(C_zankiny), N(C,_zankiny)», NH(C4_zankineHdeHiny); a

q=1abo 2,

abo e 1l hbapmaLeBTUHHO NPUAHATHUMW CONAMM Ta ConbBaTamu,

3@ YMOBM, LLO LoHaiMeHLLe oauH 3 R7 Ta R® He npencraensie 6-ranoreHo- abo 6,7-OMMETOKCUIpYnn, a KpiM Toro
3a ymoBw, Wwo R? He npencTaensie 4-xrnopdeHin.

20. Cnocib 3a n. 19, sknin BiOpI3HAETHCA TUM, LLO BKa3aHWM po3nagom pecopbuii KicTok € ocTeonopoas.

21. Cnoci6 iHribyBaHHs pocTy abo npornidepauii KMiTUH XPOHIMHOT MienoireHHo! neikemii, B sikomy nigaarTb
Ail KNITUHY 3i Cnonyko, Lo CenekTUBHO iHribye akTUMBHICTb chocdatnanniHoanT-3-KiHasn-gensTta y pakoBuX KiiTUHaX
BiHOCHO iHWKMX i3ochopm choctaTnanniHosnT-3-kiHas (PI3K) tuny | y gocnigXeHHi Ha OCHOBI KNiTMH, NPUYOMY BkalaHa
crnoryka mMae CTpyKTypy

0
a
[

M

LNH

ae 'Y subpaHo 3 rpynu, wo cknagaeTteca 3 S 1a NH, abo Y BigcyTHil;

R7 BMBpaHo 3 rpynu, Wo cknagaetbes 3 H, atoma ranoreHy, OH, OCHjz, CH; Ta CFy;

R® BubpaHo 3 rpynu, Wwo cknagaetbes 3 H, OCH, Ta aToma ranoreHy;

abo R’ ta R® pasom 3 C-6 Ta C-7 xiHa30niHOBOI KinbLIEBOI CUCTEMM NPEAcTaBnsanTb 5- abo 6-YrneHHe apomaTuyHe
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Kinbue, Wo MIiCTUTb, K BapiaHT, oglH 4m Ginblwe atomis O, N abo S;

R® BuBpaHo 3 rpynu, Wo cknagaeThca 3 C 4 qankiny, deniny, ranorexdeHiny, ankokcudewiny, ankindgeniny,
AndbeHiny, 6eHanny, nipuaunHiny, 4-metunninepasuHiny, C(=0)OC,Hs Ta MopdoniHiny;

RY HesanexHo BUGpaHui 3 rpynu, Wo cknaaaeTbea 3 NH,, atoma ranoreHy, Cq_gankiny,

S(Cqzankiny), OH, NH(C_zankiny), N(C,_zankiny)», NH(C4_zankineHdeniny); a

q=1abo 2,

abo e 1l hapmaLeBTUYHO NPUAHATHUMW CONAMM Ta CoNbBaTaMu,

33 YMOBM, LLO LoHaiMeHLle oauH 3 R7 Ta R® He npencraensie 6-ranoreHo- abo 6,7-OMMETOKCUIpYnH, a KpiM Toro

3a ymosw, Wwo R® He npencTaense 4-xnopdeHin.
22. Cnoci6 iHribyBaHHs KiHa3HO! akTMBHOCTI noninenTtugy dpochatnanniHoanT-3-kKiHasn-gensTa, B AKOMY BKasaHWUn
noninenTua nigaaroTe il 3i cnonykolo, WO Mae CTPYKTYpY

0 ,

Rl J\N K
N’A\}{‘f@

ne A npeacrtaeBnfe 3aMilwleHy, AK BapiaHT, MOHOUMKMIYHY abo AWUMKNIYHY KinbLUEBY CUCTEMY, WO MICTUTb
LOHalMeHLUe ABa aTOMUW HIiTPOreHy, a LLoHaNMeHLLIe OfHe KillbLie CUCTEMW € apOMaTUYHUM;

X BuBpaHo 3 rpynu, Wwo cknagaetbes 3 CHRP, CH,CHRP ta CH = C(RY);

Y BubpaHo 3 rpynu, wo cknagaetsca 3 S, SO, SO,, NH, O, C(=0), OC(=0), C(=0)0O, tTa NHC(=0O)CH,S, abo Y
BiOCYTHIN;

R 1a R2, He3anexHo, BUOpaHi 3 rpynu, WO CKNagaeTbes 3 atoMa rigporexy,

Cqsankiny, apuny, retepoapuny, atoma ramnoreHy, NHC(=O)C,_zankineHN(R¥),, NO,, OR?, OCF3;, N(R%,, CN,
OC(=0)R?, C(=O)R?, C(=0)OR?, apunORP, Het, NR2C(=0)C, sankineHC(=0)OR?, apunOC,_sankineH-N(R?),,
apunOC(=0)R?, C,_,ankineHC(=0)OR?, OC,_4ankineHC(=0O)OR?,

C1.4ankineHOC_4ankineHC(=0)OR?, C(=0)-NR&S0O,R?, Cq_4ankineHN(R?),, Cs_sankeHineHN(R?)s,,
C(=O)NR?C, 4ankineHOR?, C(=0)NRZC, ankinenHet, OC,4-ankineHN(R?),, OC,_4ankineHCH(ORP)CH,N(R?),,
OC, _,ankineqHet, OC, 4ankineHOR?2,  OC, 4ankineHNR#C(=0)OR?, NR2C, jankineHN(R?®),,  NRZC(=O)R?,
NRaC(=0O)N(R?3),, N(SO,C4_4ankin),, NR&(SO,C4_4ankin), SO,N(R?),, OSO,CF3,

C,_zankineHapusy, C_sankineHHet, C,.¢ankineHORP, CqzankineHN(R?),, C(=O)N(R?),,
NHC(=0)C, jankineHapuny, Czguukroankiny, Csgretepouuiioarnkiny, apun-OC, zankinenN(R?),, apunOC(=0)RP,
NHC(=0)C 4_zankinen-Cy_greTepoyunkroankiny, NHC(=0)C,_sankinenHet, OC,_4ankineHOC,_4ankineHC(=0)ORP,
C(=0)C_4ankineHHet Ta NHC(=O)ranoreHC _gankiny;

a6o R' ta R? pasom yTBOp0ioTL 3- @60 4-YneHHWit arnkineHoBuii abo anKeHiNeHOBUI NaHLIOroBUI KOMMOHEHT 5-
abo 6-4reHHoro KinbLg, Wo, K BapiaHT, MiCTUTb LLIOHaNMEHLLE OOQUH reTepoaTom;

R® BubpaHo 3 rpynu, WO cCKMNagaeTbca 3 3aMilleHoro, §K BapiaHT, atoma rigporeHy, C  4.gankiny,
C, gUuknoankiny, Ca_greTepouuknoarnkiny, C_4ankineHuynknoankiny, Co_gankeHiny, CzankineHapwuny,
apunC,_zankiny, C(=O)R?, apwuny, retepoapurny, C(=O)OR?, C(=O)N(R?),, C(=S)N(R?),, SO,R?% SO,N(R?),,
S(=0)R?, S(=O)N(R?),, C(=O)NR?C,_sankineHOR?, C(=O)NR&C,_jankineHHet, C(=0)C,_sankineHapuny,
C(=0)C, ,ankineHretepoapuity, CqankineHapury, sk BapiaHT, 3aMilieHoro ofHuM 4u 6Ginblue atomMamu rafioreHy,
SO,N(R®),, N(R%),, C(=O)OR? NR2SO0,CF;, CN, NO,, C(=0O)R? OR?® C, ankineiN(R®, Ta
OC,_,ankineHN(R®),, C_sankineHretepoapuny, C,4ankineHHet, C,_4ankineHC(O)-C_4ankineHapuny,
C,_,ankineHC(0O)-C4_sankineHretepoapuny, C,4ankineHC(=0O)Het, Ci4ankineHC(=O)N(R?),,  CjjankineHOR?,
C,_,ankineHNRaC(=0)R?, C,_4ankineHO-Cq_4ankineHOR?,

Cq4ankineHN(R®),, C,_4ankineHC(=0)-OR® ta C4_4ankineHOC 1_sankineHC(=0)OR?;

R@ BubpaHo 3 rpynu, Wo cknagaeTbes 3 aToma rigporeHy, Cq_garnkiny,

Caguuknoankiny, CsgreTepoumnknoankiny, CqzankineHN(R®),, apuny, apunC,zankiny, CqzankineHapuny,
reTepoapuny, retepoapunC,_sankiny ta C,_zarnkineHrerepoapuny;

abo Agi rpynu R? pasom yTBoOplooTb 5- abo 6-uneHHe Kinble, WO MICTUTb, AK BapiaHT, LOHalMeHLle oauH
reTepoaTom;

RP BuBpaHo 3 rpynu, Wo cknagacTkca 3 atoma rigporeHy, C qeankiny, apuny, reTepoapuny, apunC..ankiny,
retepoapunC _zankiny, C,_zankineHapuny ta C4_zarnkineHretepoapuny;

Het npencraense 5- abo 6-uneHHe reTepoumknivHe Kinbue, Hacn4yeHe abo YacTKOBO YM MOBHICTIO HEHacu4eHe, Lo
MICTUTb LWOHaWMeHLle oAWH reTepoatoM, BUOpaHWin 3 rpynu, WO CKNadaeTbCcsl 3 aToOMIB OKCUreHy, HiTporeHy Ta
cynbdypy, Ta, K BapiaHT, 3amieHe C4_gankinom abo C(=0)OR?;

Ta i papmalyeBTUHHO NPUAHATHAMK CONSIMU Ta ConbBaTaMu.

23. Cnocib 3a n. 22, AKWIA BigPISHAETLCA TUM, LO

R BubpaHo 3 rpynu, wo cknagaetbea 3 H, atoma ranoreHy, OH, OCH,, CH; Ta CFj3; a
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R® BuBpaHo 3 rpynu , Wo cknanaeTbea 3 Cq.sankiny, deHiny, ranoreHdeniny, ankindeniny, audeHiny, 6eHauny,
nipuanHiny, 4-metunninepasuHiny, C(=0)C,H5 Ta MopdoniHiny;

e LWOoHalMeHLle OanH 3 R" ta R2 He npencTtaense 6-ranoreHo- abo 6,7-ouMeToKcUrpyny, a R3 He npencraense
4-xnopdeHin.

24. Cnonyka, Wo Mae CTPYKTypy

] ,
=N ]\ Rd
N.-f-
-~
= |
v N
- d
| Ry
L
il

\N:LaNH

ne 'Y subpaHo 3 rpynu, wo cknagaeTteca 3 S 1a NH, abo Y BigcyTHil;

R4 BMBpaHo 3 rpynu, o cknagaetbea 3 H, atoma ranoreHy, NO,, OH, OCHs, CH; Ta CFj;

R5 BuBpaHo 3 rpynu, Wwo cknagaetbes 3 H, OCH, Ta atoma ranoreHy;

abo R* ta R® pasom 3 C-6 Ta C-7 xiHa3oniHOBOI KinbLI€BOI CUCTEMM NPeAcTaBnsaioTb 5- abo 6-YneHHe apoMaTuyHe
KinbuUe, WO MICTUTb, ik BapiaHT, oauH 4u Ginbwe atomis O, N, abo S;

R® BuBpaHo 3 rpynu, wo cknagaethca 3 C 4 qankiny, dewiny, ranorexdeHiny, ankokcudewiny, ankindgeniny,
AvndeHiny, 6eHanny, nipuaunHiny, 4-metunninepasuHiny, C(=0)OC,Hs Ta MopdoniHiny;

RY HesanexHo BuGpaHo 3 rpynu, wo cknagaetbcs 3 NH ,, atoma ramoreHy, Cqsankiny, S(Cqsankiny), OH,
NH(C, jankiny), N(Cq_zankiny),, NH(Cq_zankineHdeHiny) ta

,a
HO
]
HO CH,OH
q=1abo 2,

Ta € i hpapMaLeBTUYHO NPUAHATHUMW CONSIMU Ta CoNbBaTaMu,

3a YMOBY, WO LLoHaliMeHLLe ofuH 3 R* Ta RS He npencrasnsie H, konu R® npencrasnse deHin a6o 2-xmopdeHin.
25. Cnonyka 3a n. 24, sika BigpisHSeTbca TUM, Wo BUOpaHa 3 rpynu, Ao cKragy SKol BXOAATb:
3-(2-isonponindeHin)-5-metnn-2-(9H-nypuH-6-incynbdadinmeTnn)-3H-xiHa3oniH-4-0H;
5-xnop-2-(9H-nypunH-6-incynsdaninmetnn)-3-o-tonin-3H-xiHazoniH-4-oH;
5-xnop-3-(2-cdnyopdeHin)-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHazoniH-4-oH;
3-(2-cbnyopdeHin)-5-metnn-2-(9H-nypuH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-meTokcndeHin)-5-meTun-2-(9H-nypuH-6-incynsdadinmeTnn)-3H-xiHasoniH-4-0H;
3-(2,6-gnxnopdeHin)-5-meTun-2-(9H-nypuH-6-incynbdadinmeTnn)-3H-xiHa3oniH-4-0H;
3-(2-xnopdeHrin)-6-dpnyop-2-(9H-nypuH-6-incyneganinmeTnn)-3H-xiHazoniH-4-oH;
5-xnop-3-(2-xnopdeHrin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-5-meTun-2-(9H-nypuH-6-incynsdaHinmeTnn)-3H-xiHazoniH-4-oH;
3-(2-meTokendeHin)-2-(9H-nypunH-6-incynbdaninmeTnn)-3H-xiHa3oniH-4-0H;
3-(2-xnopdeHrin)-5-dpnyop-2-(9H-nypuH-6-incynbdaninMmeTnn)-3H-xiHa3oniH-4-oH,;
3-6eH3nn-2-(9H-nypuH-6-incynbganinmeTnn)-3H-xiHasoniH-4-oH;
3-6yTnn-2-(9H-nypuH-6-incynbdaninmeTn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
3-mopdponin-4-in-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHa3oniH-4-oH, aueTar;
8-xrop-3-(2-xnopdeHin)-2-(9H-nypmnH-6-incynsdaHinmeTnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHrin)-6,7-andnyop-2-(9H-nypun-6-incynedarinmeTnn)-3H-xiHazoniH-4-oH;
3-(3-meTokcndeHin)-2-(9H-nypunH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-0H;
6-x11op-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetmnn)-3H-xiHa3oniH-4-oH;
3-(3-xnopdeHin)-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHasorniH-4-0H;
(9H-nypuH-6-incynbdaninmeTnn)-3-nipnanH-4-in-3H-xiHasoniH-4-oH;
(2-xnopdeHin)-8-TpnudnyopmeTun-2-(9H-nypuH-6-incynedarinmeTnn)-3H-xiHazoniH-4-oH;
3-6eH3nn-5-cpnyop-2-(9H-nypurH-6-incynbgarinmetn)-3H-xiHazoniH-4-oH;
3-(4-metunninepasunH-1-in)-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH, aueTar;
3-(2-xnopdeHin)-6-rinpokcn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
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eTunoBmin ectep [5-cnyop-4-okco-2-(9H-nypumH-6-incynsdaninmeTun)-4H-xiHazoniH-3-inJoyToBOT KMCMOTY;

3-(2-meTokenderin)-2-(9H-nypunH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-0oH;
3-aundbeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHasoniH-4-oH;
5-xnop-3-(2-meTokcndpeHin)-2-(9H-nypuH-6-incynedaninmeTmn)-3H-XiHa3oniH-4-0H;
2-(6-amiHonypUH-9-inmeTunn)-3-(2-isonponindeHrin)-5-meTnn-3H-xiHa3oniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-5-meTunn-3-o-tonin-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inMmeTnn)-3-andeHin-2-in-5-xnop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-cbnyopdeHin)-5-metnn-3H-xiHazoniH-4-oH;
2-(6-amiHonypUH-9-inmeTunn)-5-xnop-3-(2-dnyopdeHin)-3H-xiHasorniH-4-0H;
2-(6-amiHoNypUH-9-inmeTunn)-8-xrnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHonypUH-9-inmeTnn)-5-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTnn)-3-(2-xnopdeHin)-5-metunn-3H-xiHasoniH-4-oH;
2-(6-amiHonypUH-9-inmeTnn)-3-(2-xnopdeHin)-5-dpnyop-3H-xiHasoniH-4-0H;
2-(6-amiHonypuH-9-inmeTunn)-3-6eH3nn-5-dpnyop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTun)-3-6yTun-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-mopdoniH-4-in-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-xnopdeHrin)-7-dpnyop-3H-xiHasoniH-4-0H;
(6-amiHoNypuH-9-inmeTnn)-6-xnop-3-(2-xnopdeHin)-3H-xiHa3oniH-4-oH;
(4-xnopdeHin)-2-(9H-nypuH-6-incynsdaninmeTnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHrin)-6,7-anmetokcn-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHin)-7-HiTpo-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-6-6pom-3-(2-xrnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHonypUH-9-inmeTunn)-3-(2-xnopdeHin)-6,7-anmetokcu-3H-xiHazoniH-4-oH;
6-6pom-3-(2-xnopdeHin)-2-(9H-nypurH-6-incynegpaHinmeTun)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHin)-2-(9H-nypuH-6-incynsgaHinmeTtun)-3H-6eH3o[g]xiHazoniH-4-0H;
2-(6-amiHoONypUH-9-inmeTnn)-5-xnop-3-o-Tonin-3H-xiHasoniH-4-oH Ta
2-(6-amiHONypUH-9-inMeTnn)-5-xrop-3-(2-meTokcndeHin)-3H-xiHazoniH-4-oH.

C2

26. Cnonyka 3a n. 24, dka Bigpi3HaeTbca TUM, Wo R 4 BnBpaHo 3 rpynu, ska cknagaetbcs 3 H, atoma ranoreHy,
OH, OCHg, CH; Ta CFy;

R® BubpaHo 3 rpynu, aka cknagaeThca 3 C 4 gankiny, deHiny, ranoreHdeHiny, ankokcudeHiny, ankindgeHiny,
andeHiny, 6eHsnny, nipuaunHiny, 4-metunninepasutiny, C(=0)OC,Hs Ta mopdponininy; ge

(a) R* ta R5, HesanexHo, He npencTaBnaoTb B-ranoreHo- abo 6,7-AMMeTOoKCUrpynu;

(b) R® He npencTaBnse 4-xnopdeHin; Ta

(¢) woHaiimeHwe oguH 3 R* ta R® He npencrasnse H, konm R ® npencraense denin abo 2-xmopdenin, a X
npencraense S.

27. Cnonyka 3a n. 25, sika BigpisHseTbca TUM, Wo BUOpaHa 3 rpynu, 4o cKragy skol BXOAATb:
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3-(2-isonponindeHrin)-5-metnn-2-(9H-nypuH-6-incynbdaHinmetnn)-3H-xiHasoniH-4-oH;
5-xnop-2-(9H-nypunH-6-incynsdaninmetnn)-3-o-tonin-3H-xiHazoniH-4-oH;
5-xnop-3-(2-cdnyopdeHin)-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
3-(2-cbnyopdeHin)-5-metnn-2-(9H-nypuH-6-incynsdaninmetnn)-3H-xiHa3oniH-4-oH;
3-(2,6-gmnxnopdeHin)-5-meTun-2-(9H-nypuH-6-incynsdadinmeTnn)-3H-xiHasorniH-4-0H;
3-(2-xnopdeHrin)-6-dpnyop-2-(9H-nypuH-6-incynbganinmeTnn)-3H-xiHazoniH-4-oH;
5-xnop-3-(2-xnopdeHrin)-2-(9H-nypurH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(2-xnopdeHrin)-5-meTun-2-(9H-nypuH-6-incynsdaHinmetunn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHin)-5-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHasoniH-4-oH;
3-6eH3nn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHasoniH-4-oH;
3-6yTnn-2-(9H-nypuH-6-incynbdaninmeTnn)-3H-xiHazoniH-4-oH;
3-(2-xnopdeHrin)-7-dpnyop-2-(9H-nypuH-6-incynedaninmeTnn)-3H-xiHa3oniH-4-oH;
3-mopdponin-4-in-2-(9H-nypuH-6-incynedaninmetnn)-3H-xiHasoniH-4-oH, aueTar;
8-xrop-3-(2-xnopdeHin)-2-(9H-nypunH-6-incynsdaninmetnn)-3H-xiHa3oniH-4-oH;
3-(2-xnopdeHrin)-6,7-andnyop-2-(9H-nypun-6-incynedarinmeTnn)-3H-xiHazoniH-4-oH;
6-x110p-3-(2-xnopdeHrin)-2-(9H-nypurH-6-incynsdaninmetnn)-3H-xiHasoniH-4-oH;
3-(3-xnopdeHrin)-2-(9H-nypuH-6-incynbdaHinmeTnn)-3H-xiHazoniH-4-0H;
(9H-nypuH-6-incynbdaninmeTnn)-3-nipnanH-4-in-3H-xiHasoniH-4-oH;
(2-xnopdeHin)-2-(9H-nypuH-6-incynedaninmeTnn)-TpudriyopmeTun-3H-xiHasosniH-4-0H;
3-6eH3nn-5-cpnyop-2-(9H-nypunH-6-incynbgparinmetun)-3H-xiHazoniH-4-oH;

3-(4-metunninepasunH-1-in)-2-(9H-nypuH-6-incynsdgadinmeTnn)-3H-xiHasoniH-4-oH, aueTar;

3-(2-xnopdeHrin)-6-rigpokcn-2-(9H-nypuH-6-incynedaninmetmn)-3H-xiHa3oniH-4-0oH;

eTunoBunin ectep [5-cnyop-4-okco-2-(9H-nypuH-6-incynsdaninmeTtun)-4H-xiHazoniH-3-inJoyToBOT KMCMOTY;

3-aundbeHin-2-in-5-xnop-2-(9H-nypuH-6-incynbdadinmetnn)-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTnn)-3-(2-isonponindeHrin)-5-metnn-3H-xiHasoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTun)-5-meTun-3-o-tonin-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inMmeTnn)-3-andeHin-2-in-5-xnop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-(2-cnyopdeHin)-5-metun-3H-xiHazoniH-4-oH;
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2-(6-amiHonypuH-9-inmeTunn)-5-xnop-3-(2-cdnyopdeHin)-3H-xiHasoniH-4-0H;
2-(6-amiHonypUH-9-inmeTnn)-8-xnop-3-(2-xnopdeHrin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTunn)-5-xnop-3-(2-xnopdeHin)-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTunn)-3-(2-xnopdeHin)-5-meTunn-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-(2-xnopdeHin)-5-dpnyop-3H-xiHasoniH-4-0H;
2-(6-amiHonypuH-9-inmeTun)-3-6eHann-5-pnyop-3H-xiHazoniH-4-oH;
2-(6-amiHonypuH-9-inmeTun)-3-6yTun-3H-xiHasoniH-4-oH;
2-(6-amiHonypuH-9-inmeTunn)-3-mopdoniH-4-in-3H-xiHazoniH-4-oH;
2-(6-amiHoNypUH-9-inmeTunn)-3-(2-xnopdeHrin)-7-dpnyop-3H-xiHazoniH-4-oH Ta
2-(6-amiHONypUH-9-inmeTunn)-5-xnop-3-o-Tonin-3H-xiHa3oniH-4-oH.

28. Cnonyka, Wo Mae 3aranbHy CTPYKTYpHY copmyny

0 ,

Rl J\N R
N'A\}{‘f@

ae A npeacrtaBnde 3amilleHy, AK BapiaHT, MOHOUMKMIYHY abo AWUMKNIYHY KinbLUEeBYy CUCTEMY, WO MICTUTb
LOoHalMeHLUe ABa aTOMMW HIiTPOreHy, a LLoHaNMeHLLIe OfHe KilbLie CUCTEMW € apOMaTUYHUM,;

X BUBpaHo 3 rpynu, Lo cknanaetbest 3 CHRP, CH,CHRP ta CH=C(R®);

Y BubpaHo 3 rpynu, wo cknagaetsca 3 S, SO, SO,, NH, O, C(=0), OC(=0), C(=0)O ta NHC(=O)CH,S, abo Y
BiOCYTHIN;

R ta R2, HesanexHo, BUOpaHi 3 rpynu, WO CKNagaeTbes 3 atoMa rigporexy,

Cqankiny, apuny, retepoapuny, atoma ramnoreHy, NHC(=O)C_zankineHN(R%),, NO,, OR?, OCF3;, N(R¥,, CN,
OC(=0)R?3, C(=O0)R? C(=O)OR? apunORP, Het, NRAC(=0)C,zankineHC(=0)OR?, apunOC,_sankineH-N(R?),,
apunOC(=0)R?, C,_4ankineHC(=0O)OR?, OC,_4ankineHC(=0)OR?,

Cq_4ankineHOC_4ankineHC(=0)OR?2, C(=0)-NR3S0,5R?, C,4ankineHN(R?)s, Cy_gankeHineHN(R®),,
C(=0)NR2C,_,ankineHOR?, C(=0)NR2C, j,ankinenHet, OC,-ankineHN(R?),, OC,_,ankineHCH(ORP)CH,N(R?),,
OC,_,ankineqHet, OC, 4ankineHOR?2,  OC, 4ankineHNR&C(=0)OR?, NR2C, jankineHN(R®),,  NRZC(=O)R?,
NRaC(=0O)N(R?3),, N(SO,C4_4ankin),, NRE(SO,C4_4ankin), SO,N(RF),, OSO,CF3,

C,_zankineHapury, C_sankineHHet, C,.¢ankineHORP, CqzankineHN(R?),, C(=O)N(R?),,
NHC(=0)C , jankinenapuny, Czguuknoarnkiny, Czgretepolukroankiny, apun-OC_zankineHN(R?),, apnnOC(=O)RP,
NHC(=0)C 4_zarnkineH-Cy_greTepoyunkroankiny, NHC(=0)-C,_zankineHHet, OC,_4ankineHOC_4ankineHC(=0)ORP,
C(=0)C4_4ankineHHet Ta NHC(=O)ranoreHC _garnkiny;

a6o R' ta R? pasom yTBOpioloTh 3- a0 4-uneHHnii ankineHoBuii abo ankeHiNeHoBUA NaHLIOrOBUA KOMMOHEHT 5-
abo 6-4reHHoro KinbLg, Wo, K BapiaHT, MiCTUTb LLIOHaNMEHLLE OOQUH reTepoaTom;

R® BubpaHo 3 rpynu, WO cCKNagaeTbca 3 3aMilleHoro, §K BapiaHT, atoma rigporeHy, C  4gankiny,
C,_ gUmknoankiny, Ca.greTepouuknoarnkiny, C1_4ankineHynknoankiny, Co_gankeHiny, C1_zankineHapwuny,
apunC,sankiny, C(=O)R?3, apuny, retepoapuny, C(=O)OR?, C(=O)N(R?%),, C(=S)N(R?¥),, SO,R? SO,N(R?)s,,
S(=0)R?, S(=0O)N(R?)s, C(=O)NR?2C,_4ankineHOR?, C(=O)NR?C,_4ankineHHet, C(=0)C_sankineHapuny,
C(=0)C,_,ankinexretepoapuny, CqjankineHapusy, Sk BapiaHT, 3aMmilleHOro OAHMM 4y Binblue atomamu ranoreHy,
SO,N(R¥),,  N(R¥),, C(=O)OR? NRZSO,CFz;, CN, NO,, C(=O)R? OR? CyankineiN(R?), Ta
OC,_,ankineHN(R#),, C_sankineHretepoapuny, C4ankineHHet, C_4ankineHC(O)-C4_4ankineHapuny,
C,_,ankineHC(0)-C4_sankineHretepoapuny, C,4ankineHC(=0O)Het, Cq4ankineHC(=O)N(R%),,  Cy_ankineHOR?,
C,_,ankineHNRaC(=0)R?, C,_4ankineHO-C4_sankineHOR?,

Cq4ankineHN(R?®),, C4_4ankineHC(=0)-OR? ta C4_4ankineHOC _sankineHC(=0)OR?;

R@ BubpaHo 3 rpynu, Wo cknagaeTbcs 3 aToma rigporeny, Cq_gankiny,

Caguuknoankiny, CsgreTepounknoankiny, CqzankineHN(R®),, apuny, apunC,zankiny, CqzankineHapuny,
reTepoapuny, retepoapunC,_sankiny ta C,_zankineHrerepoapuny;

abo ggi rpynu R? pasom yTBOptooTb 5- abo 6-uneHHe Kinbue, WO MICTUTb, SIK BapiaHT, LOHaWMeHLe oaWH
reTepoaTom;

RP BuBpaHo 3 rpynu, Wo cknanacTkca 3 atoma rigporeHy, C qeankiny, apuny, reTepoapuny, apunC.sankiny,
retepoapunC _zankiny, Cq_sankineHapuny ta Cq_sarnkineHrerepoapuny;

Het npencraBnsie 5- abo 6-4neHHe reTepouMknivHe Kinble, HacndeHe abo YacTKOBO YM MOBHICTIO HEHAacU4eHe, Lo
MICTUTb LWOHaWMeHLle oAWH reTepoatoM, BUOpaHWin 3 rpynu, WO CKNadaeTbCcsl 3 aToOMIB OKCUreHy, HITporeHy Ta

cynbdypy, Ta, Sk BapiaHT, 3amiwieHe C4_gankinom abo C(=0)OR?;
Ta 1i hapmMaLeBTMHMHO NPUIAHATHI Comi Ta conmbBaTW, 3@ YMOBH, WO Akwo X-Y npeacrasnge CH ,S, Toai R® we
npeacTaense
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A,
)\yL -

Ta gkwo X-Y npencrasnse CH,S, Toai R® He npenacrasnse samiweHoro -CH,CH(OH)CH ,OH-deHiny.
29. Cnonyka 3a n. 28, saka BigpisHaeTbCa TMM, Wo X BUGpaHo 3 rpynu, sika cknagaeTtsca 3 CH 5, CH,CH,, CH=CH,
CH(CH3), CH,CH(CH3) Ta C(CHy)s.

30. Cnonyka 3a n. 28, sika BigpisHaeTbCS TUM, Wo Y BUOpaHo 3 rpynu, sika cknagaetbes 3 S Ta NH, abo Y BigcyTHiIn.
31. Cnonyka 3a n. 28, ska BiOpi3HAETLCS TUM, WO A-KinbUeBy cucTeMy BUOPaHO 3 rpynu, sika CKNapgaeTbes 3
imigasoniny, nipasoniny, 1,2,3-Tprasoniny, nipuaasunHiny, nipumiguHiny, nipasuHiny, 1,3,5-TpnasunHiny,
NyPWUHINyY, UMHOMIHINY, dTanasuHiny, XiHasoniHiny, XiHokcaniHiny, 1,8-HadbTupugunHiny, ntepuguHiny, 1H-iHgasoniny

Ta GeHsimigasoniny.
32. Cnonyka 3a n. 28, aka Bigpi3HAETbCA TUM, WO A-KinbLeBy cuctemy BubpaHo 3 rpynu, ska ckrnagaeTbes 3

M ) H : , =N , O : i :
e, N—MH o < | M o
’ \N N/LCH

33. Cnonyka 3a n. 28, aka Bigpi3HAETbCA TUM, WO A-KinbLeBa cucTema € 3amillleHo OQHUM—TPbOMa 3aMiCHUKaMW,

| c\@/c r:\@ |
CF,
CF; i CHgy
TCH,  H,C

3

BMOpaHuMK 3 rpynu, ska cknagaetbes 3 N(R®),, atoma ranoreny, Cq_zankiny, S(C4_zankiny), OR?, atoma ranoreHy T1a

HO

HO CH, OH

34. Cnonyka 3a n. 28, aka Bigpi3HAETbCA TUM, WO A-KinblLeBa cucTema € 3amillleHol OQHUM—TPbOMa 3aMiCHUKamU,
BMGpaHuMK 3 rpynu, sika cknagaeTbes 3 NHy, NH(CHg), N(CHgz)p, NHCH,CgHs, NH(C,Hs), Cl, F, CHa, SCH3, OH Ta

HO

HO CH, OH

35. Cnonyka 3a n. 28, aka BigpisHaeTbca TuM, Wo R 1 1a R2, HezanexHo, BUOpPaHi 3 rpynu, WO CcKNagaeTbes 3
atoma rigporeHy, OR?®, aTtoma ranoreHy, Cigankiny, CFz, NO,, N(R?®),, NRZC,zankineHN(R¥), Ta
OC1_3anKineHeHORa, KOHKPETHI 3aMiCHMKM BKIoYaloThb, ane 6es obmexeHHsi, H, OCHg, Cl, Br, F, CH3, CF3, NO,, OH,
N(CH3)a,

SN

O N—CH,CH,NH

Ta O(CH5),OCH,CgHs.

36. Crionyka 3a n. 29, sika BiapiaHseTbes TUM, Wo R’ Ta R2 pasom yTBOPIOIOTE M'STH- a60 LIECTUYNEHHE KinbLe.

37. Cnonyka 3a n. 28, aka BigpisHaeTbea TM, Wwo R 2 BuBpaHo 3 rpynu, gka cknaaaetbea 3 C 4 gankiny, apuny,
reTepoapuny, Cx gluknoankiny, Cs gretepouuknoankiny, C(=0)OR?3,

C,_4ankineHHet, C_4ankineHymknoankiny, C,_4ankineHapuny,
C4.4ankineHC(=0)C,_sankineHapuny, Cq_4ankineHC(=0O)OR?, C4ankineHC(=O)N(R?),, Cq4ankineHC(=0O)Het,
C,_4ankinenNCR?) Ta
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C.4ankineHNR2-(=O)R?.
38. Cnonyka 3a n. 29, Aka BigpisHaeTbca TuMM, Wo R 3 BUBpaHo 3 rpynu, sika cknagaeTteca 3 OR 3 C.gankiny,
apuny, retepoapuny, NO,, N(R?),, NRaC(=0O)R?, C(=0)OC,H5, CH,CH(CH3)s,

, -CH, , ) ) ) j )
@ \© —N‘XH ] NG —l‘df_\l\l—CH3
= R
CH . :] , -CH,CH, : , Ta : .

39. Cronyka 3a n. 28, fka BigpisHsieTbca TUM, Wo R 3 € 3aMilieHnM 3aMiCHUKOM, BUGPaHUM 3 rpynu, ska
ckrnapaetbcst 3 atoma ranoreny, OR @, Cq_gankiny, apuny, retepoapurny, NO,, N(R?),, NR2SO,CF;, NR&C(=O)R?,
C(=0)OR?, SO,N(R®),, CN, C(=O)R?, C4_sankineHN(R?),, OC,4_sankineHN(R?), Ta N(R#)C4_sankineHN(R ).

40. Crionyka 3a 1. 28, sika BigpiaHAeTbCs TUM, Lo R € aamileHnM aamicHUKoM, BUGPaHUM 3 rpynu, Lo CKIanaeThes
3 Cl, F, CHz, CH(CHj3)5, OCHj5, CgHg,NO5, NH,, NHC(=0)CHjz, CO,H 1a N(CH3)CH,CHSN(CH3)s.

41. Cnocib 3a n. 1, KM Bigpi3HAETHCS TUM, LLIO NOTO 3aCTOCOBYIOTb 4S5 NiKYBaHHSA Taknux XBopoob:

i) iwemii, ocobnMBO BUKNUKAHOI 3YMUHKOK cepus, iHapKToM Miokapaa, OOCTPYKLIE KOPOHApPHUX apTepin,
TPOMBOEeMBOMITUMHUM 3aKynoploBaHHAM LepebparnbHuX CyauH, TpaBMaTUYHUM NOpaHeHHsIM rorioBu, Habpsikom abo
MYXSIMHOIO MO3KY,

ii) penepdysiiHOro NOLIKOMAKEHHS, OCOONMBO MOB’A3@HOMO 3 CYAMHHWM Hanagom, MiokapgianbHoto iwemieto abo
iHcbapKTOM, TpaHcnnaHTalielo opraHa Ta LuepebpanbHUM Ba3ocnasMom,

i) xBOpO6 KicTOK, 0COBNMBO OCTEONOPO3Y, XBOPobM MNamkeTa Ta cropigHeHNX 3 pecopbLieto KicTok poanagis,

iv) paky reMaToneTU4HOro NoXodXKeHHs1, 0cobnmneo

a) nimgom, ocobnueo nimdpom BypkiTTa, nimcdpom XomKkiHCa, HEXOMXKKIHCLKMX MiMcboM, MiMAOLNTHMX NiMcoM,

b) MHOXUHHUX Mienom,

C) newvikemini, 0cobnnBo NiMPOLUTHUX NENKEMIN, XPOHIMHUX MIENOTOHNX (MIENOreHHNX) Nenkemin,

V) XBOpOO, NOB’A3aHUX 3 BUBINbHEHHAM TiCTaMiHy, 0COBNMBO XPOHIYHOI OBGCTPYKTUBHOT XBOPOOW rereHis, actmu,
ARDS i emdizemn.

vi) apTpuTiB, 0COONMBO pPeBMATOIOHUX apTpUTIB, MOHOCYFMOGOBMX apTpWTiB, OCTE0apTPUTIB, NOAArpPUHHUX
apTpuTiB, CNOHAWNITIB,

vii) xBopobu BaxkeTa,

viii) cencucy, CenTUYHOro LUOKY, €HOOTOKCUYHOIO LUOKY, rpaMHEraTMBHOIO Cencucy, rpaMno3uTUCHOro cencucy Ta
CUHTPOMY TOKCUYHOTO LLIOKY,

iX) CMHOPOMY MHOXWHHOIO NMOPAHEHHS1 OpraHiB, BTOPUHHOIO CTOCOBHO cenTuuemii, TpaBmu abo remoparii,

X) ogTansMosorivYHNX posnagis, ocobnuBO anepridHUX KOH'IOHKTMBITIB, BECHSIHUX KOH'IOHKTUBITIB, yBEITIB Ta
acouinoBaHol 3i WMTOBMAHOK 3ar0300 ogTanbMonarii,

Xi) €H3MHOMINBHOI rpaHyNLOMU,

Xii) posnagis nereHie abo pecnipaToHUX po3nafiB, 0cobnMBO acTMK, XPOHIYHOrO OPOHXITY, anepriyHoro peHiTy,
ARDS, XpoOHi4YHOro 3ananeHHsi fereHiB, XPOHIYHOrO OOCTPYKTUBHOMO 3anarneHHs JereHis, cunikody, capkoigosy
nereHis, NNeBpUTY, anbBeoniTy, BACKYNITy, eMdiszeMn, NHEBMOHIT, GpoHXoeKTasil Ta nereHeBol KNCHEBOT TOKCUYHOCTI,

xiii) ¢pibpo3y, ocobnueo LnucTmyHoro ibpoay,

XiV) YTBOPEHHS KanoigHWX TkaHWH abo wpamis,

XV) aTepockrepoasy,

Xvi) aBTOIMyHHMX XBOpPOO, 0OCOBNNBO CUCTEMHOTO YepBOHOro BoB4Yaka (SLE) , aBTOIMyHHOro TMpOIANTY, MHOXWHHOIO
CKNepoay, Aeskux opM giabety, cuHgpomy PeiHoaa,

Xvii) po3nagiB BigTOPrHEHHs TpaHCNNaHTaHTy, ocobnmeo GVHD Ta BiATOPrHEHHS anoTpaHCNaHTaHTy,

Xviii) XpOHIYHMX rMomepynoHedpuTiB,

XiX) 3ananHux XBopoO KMLIEYHMKY, OCOBNMMBO XPHIYHWX 3ananbHuX xBopob kuwedHuky (CIBD), xBopobu KpoHa,
BMPa3KOBOIO KOMITY Ta HEKPOTUYHOTO EHTEPOKONITY,

XX) 3ananbHUX 4epMaTo3iB, 0COBNMBO KOHTAKTHUX peMaTuTIB, aTonivHUX AepMaTuTiB, Nncopiasis abo KponMBHULL,

XXi) NMMXOMaHKK Ta Mianbrii BHacnigok iHdekuii,

xxii) 3ananbHWX po3nafiB LeHTpanbHOi 4u nepudepiiHoi HEpPBOBOI CUCTEMW, 3anaribHUX po3nagiB, Takux sk
MEHIHrT, eHuedaniT Ta nopaHeHHs Mo3Ky abo xpebTa BHacnigok ApyropsigHoOT TpaBmu,

xxiii) xBopobu CbopreHceHa,

XXiv) XBOpOO, B AKUX 3ary4eHO NENKOUUTHWIA dianenes,

XXV) arKorofbHOro renatuTy,

xxvi) BakTepiansHoOl NHEBMOHIT,

XXvii) onocepenkoBaHo! KOMMNIEKCOM aHTUTeH-aHTUTINO XBopoou,

Xxviii) rinoBOMNeMiYHOro oKy,

XXiX) LykpoBoro fiabety tuny I,

XXX) FOCTPOI Ta YNOBINIbHEHOI rinepyyTnMBOCTI,

XXXi) XBOpOONMBMX CTaHIB BHACMigoK NeNKoLUTHOT AnCKpasii Ta meTacTasy,

()

-97-

76103 C

UA



v N

c 01 9.

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

XXXii) TEPMIYHUX NOpaHeHb,

Xxxiii) acouiioBaHMX 3 NEPEHOCOM MPaHyNoUUTIB CUHAPOMIB,

XXXiV) iHOYKOBaAHOI LIUTOKIHOM TOKCUYHOCTI.
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