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AKTUBHICTb KIITUH MOxe OyTu perynboBaHa 3OBHILLHIMW CUrHanamu, §ki CTUMYMIOTL abo
MPUTHIYYIOTb BHYTPILUHBOKNITUHHY AiAnbHICTb. [pouec, ssikuM CTUMYNIOYi aBo MPUTHiYYOUi curHanm
nepeaarwTbC y KNiITUHY | ycepeauHy Hel, wWo® BUKMMKATKU peakuito, HasuBaloTb TPaHCAYKLIEK
curHany. poTarom OCTaHHbOI aekagum Oyna AoCnimkeHa KackagHa TpaHcaykuis curHanis i 6yna
BUSIBNEHA X LEHTpanbHa ponb y Baratbox GionoriiHux peakuisx. byno BusieneHo, wo aedektn y
Pi3HUX KOMMOHEHTax LUNSIXiB TPAHCAYKUIT CUTHany BUKIMKAKOTb BEMUKY KiMbKICTb XBOPOO, BKIHOYAOYM
UYMCMEHHI opMM paky, 3ananbHuX po3nagis, metaboniyHux posnaiB, BACKyNsIPHUX i HEPBOBUX
xBopob (Gaestel et al. Current Medicinal Chemistry (2007) 14:2214-2234). KiHa3u penpeseHTyloTb
Knac Ba)KIMMBUX CUrHanbHUX Monekyn. KiHasu moxkyTb OyTu B3aramni knacudikoBaHi Ha NpOTETHOBI
KiHasu i ninigHi kiHa3W, i geski KiHa3W BUABNAKTL AyanbHy cneuuciky. lNpoTeiHoBi KiHa3nM €
depmeHTamm, Wo GocdhopuniolTb iHWI NpoTeiHn i/abo camux cebe (ayTodocdopunyBaHHs).
MpoTeiHoBi KiHA3M MOXyTb OyTu B3aramni knacudikoBaHi Ha TpW TFOMOBHI rpynu, Gasylunch Ha
BUKOPUCTAHHI X CybCTpaTy: KiHasum Tupo3uHy, ski 3aebinbworo ¢ocdopuniolote cybeTpatu Ha
TUPO3NHOBUX 3anuuikax (Hanpuknag, erb2, peuentop PDGF, peuentop EGF, peuentop VEGF, src,
abl), kiHa3n cepuHy/TpeoHiHy, dki 3aebinbworo docchopunioloTs CyGCTpatM Ha CEpUHOBUX i/abo
TpeoHiHOBUX 3anuwkax (Hanpuknag, mTorC1, mTorC2, ATM, ATR, OHK-PK, Akt) i noagiiHo
crneymivHi KiHasmu, aki dpochopunioloTs cybCcTpaTtn Ha TUPO3UHOBUX, CEPUHOBUX i/ab0 TPEOHIHOBUX
3anuLKax.

JlinigHi kiHasn € depmeHTamn, WO KaTanisywTb docdopunysaHHa ninigis. Ui dpepmeHTn i
BiANoBiAHI dhochopunoBari ninian i ninigHi 6ionNoriMHO aKTUBHI OpraHiyHi MOMEKYNKM rpaKwTb Ponb Y
BGaratb0ox pisHMX isionorivHmx npouecax, BKMoYaw4duM nponidepadilo KnituH, Mirpadito, agaresito i
andepeHuiadito. Oedki ninigHi kiHasu noe'a3aHi 3 membpaHamu i katanisylTb docdopunyBaHHs
niniaie, wWo mictarbcst abo noe'si3aHi 3 membpaHamu KnituH. Mpuknagn Takux pepMeHTIB BKMIOYAlOTh
docoiHO3UTUAHI  KiHA3u (Hanpuknag, Pl3-kiHa3n, Pl4-kiHa3w), AaiauunrnideponbHi  KiHasuM i
CPiHFO3UHHI KiHa3W.

CurHanbHumn wWnax docdoiHosnTnaHmx 3-kiHas (PI3K) € ogHOol0 3 HAWGINbLL MYTOBAHUX CUCTEM Y
pakax niogmHu. CurHanbHa cuctemMa PI3K € Takox kniovoBum dhaktopom y 6aratbox iHLWIMX XBopobax
nmogen. CurHanbHa cuctema PI3K noe'asaHa 3 GaratbMa XBOPOONMBUMM CTaHaAMM, BKITHOYAKuUU
anepriyHUA KOHTakTHUIA AepMaTuT, PEBMATOIAHUA apTPUT, OCTE0aPTPUT, 3anarnbHi KULIKOBI XBOpobu,
XPOHIYHMI OBCTPYKTUBHMIA NyNbMOHAPHWUIA po3naj, ncopias, MHOXXMHHUIA CKNepo3, acTMy, po3naawu,
noe'a3aHi 3 AiabeTUyHUMKM YCKNaaHEHHAMMW i 3ananbHi yCKNagHEHHs CEpPLEBO-CYAMHHOI CUCTEMM,
Hanpuknag, TroCTpuMhU  KopoHapHuA  cuHapom. PI3K € uneHamn  yHiKanbHOT  poaWHM
BHYTPILLHLOKNITUHHMX AiNigHUX KiHa3, wo docdopuniooTb rpyny 3'-OH Ha docdaTtnamniHosnTonax
abo docoiHosuTugax. Poguna PI3K Bkntovae 15 kiHa3 3 pisHuMu cybcTpatHuMm cneyudivHOCTSIMHA,
TMnamu ekcnpecii i cnocobamu perynsauii (Katso et al., 2001). PI3K knacy | (p110«, p110p, p1103 i
p110y) 3BMYANHO aKTUBYIOTLCA KiHasamu TUpo3uHy abo npuegHaHumy G-nNpoTeiHOM peuenTopamu
ana yreopeHHsa PIP3, akuii gie Ha posTalloBaHi HUXYEe Ha Wnaxy edeKkTopu, Hanpuknag, y Lwnaxy
Akt/PDKI mTOR, poauHy Tec-kiHa3 i poauHy Rho-GTPas. Knacu Il i lll PI3-Ks rpatoTb KnouoBy posib
Y BHYTPILWHbOKNITUHHOMY Tpadiky Yepes cuHtes PI(3)P i PI(3,4)P2. PIKK € npoTeiHOBMMU KiHa3aMmu,
SKi KOHTPONIOKTL picT KNiTuHM (MTORCI) abo cniakyloTb 3a uinicHictio reHomy (ATM, ATR, AHK-PK i
hS).

I3ocbopma aenbta (5) knacy | PI3K nos'aszaHa, 3okpema, 3 6aratbma xsopobamu i GionoridaHuMu
npouecamun. PI3K 8 ekcnpecoBaHO, y nepwy 4Yepry, y reMOnoOeTUYHUX KIITUHAaX, BKIIKOYaKO4n
nenkountn, Hanpuknag T-KNiTUHW, AEHAPWUTHI KNITUMHKU, HEWTPOMinKU, MacToBi KNITUHKU, B-kNiTUHW i
Makpodarn. PI3K 8 iHTerpanbHO nos'a3aHa 3 diyHKUIAMM iIMYHHOT cuCTeMU ccaBuiB, Hanpuknag,
dyHKUieo T-KNITUHKU, akTuBauicto B-KNiTUHKM, akTMBaUIEd MacTOBOI KNITUHU, (PYHKUIEIO AEHOPUTHOT
KNITUHW | akKTUBHICTIO HeWTpodpiny. BHacnigok Uiei poni B iMyHHiA cuctemi PI3K 8 Takoxk nos'dasaHa 3
fGaratbmMa xBopoOamu, BUKMMKAHUMMW HEDaKaHOK IMYHHOK peakuielo, Hanpuknag, anepriyHuMm
peakuisgMmu, 3ananbHuMu xBopobamu, onocepeaKOBaHMMM 3anasneHHAM aHrioreHe3oM, peBMaToigHUM
apTpuToM, ayToiMyHHMMM XxBopoOamu, Hanpuknaz, BOBYAKOM, acTmol, emizeMor | iHWuMK
pecnipatopHuMmn xeopodamu. IHwui knac IPI3K, noe'azaHuin 3 pyHKUIAMM iMYHHOT CUCTEMM, BKNIOYAE
PI3Ky, sixa rpae ponb Yy curHanisauii nemkouuTiB i nos'ssaHa 3 3ananeHHAMWU, PEeBMaToiHUM
apTPUTOM i ayTOIMyHHUMMK XBOpOOaMK, HAaNprKnag, BOBYAKOM.

Meagiatopu TpaHcaykuii curHany PI3K Hwkve Ha winsxy BkrodawTb Akt | 06'ekT panamiymHy
(MTOR) y ccasuis. Akt mae romonoriyHuii gomeH nikctpud (PH), skuii 3B'asye PIP3, Buknukaroun
akTueauito kiHasm Akt. Akt dhocopunioe 6arato cybcerpariB i € ueHTpanbHum edektopom PI3K ana
Pi3HOMAaHITHUX KNITUHHMX peakuin. OgHoto Baxnueo. dyHkuicto Akt € niauweHHa aktusHocti mMTOR
yepe3s poccopunysaHHa TSC2 i iHWi mexaHismu. MTOR € CEpUH-TPEOHIHOBOIO KiHA3010, NOB'A3aHOI0
3 ninigHumy  kiHasamu poaumHn PI3K. mTOR 6epe ydactb y Garatbox 6ionoriyHMx npouecax,
BKMNOYalo4uM pIicT KNiTuHK, nponidpepaditlo KNITUH, PyXOMICTb KNiTMHM i 1T BKMBaHHA. [eperynauis
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wnaxy mTOR, 3rigHO 3 NOBIAOMNEHHAMMW, MOB'A3aHa 3 pisHUMKM Tunamu paky. MTOR ¢
GaratopyHKUIOHANBLHOIO KiHA3010, WO KOMOIHYE hakTop POCTY i CUIHAmNM >XUBMEHHA Ana perynauii
TpaHcnAUil NPOTEIHY, 3aCBOIOBAHHA XKUBUSTbHUX PEYOBUH, ayTodparii i MiToxoHApianbHOT yHKLIT.

Ak Taki kiHasu, 3okpemMa PI3K, € ronoBHUMK 06'€éKTaMu PO3POBHUKIB MEeAMKAMEHTIB. 3anuLIaeTbcs
notpeba B iHribitopax PI3K, npuaatHux Ans MeaukaMmeHTO3HOro BUKOPUCTaHHSA. 3agadeto BUHaxoay €
3a40BONbHUTU LW noTpedy i CTBOPUTM HOBI KIacu iHribiTOpiB KiHasuM 3 Oinbll BUCOKUMM
BNAacTMBOCTAMMU.

Y nepwomy acnekTi BUHaxig CTocyeTbes cnonyk dpopmynu | abo ix hapmaueBTUYHO NPUAHSATHUX
conen:

{1

ae:

Ws' - CR®abo N;

W42 - CR%abo N;

W4® - CR® abo N;

W% - N abo CR’; W5 - CR8, CHR® abo N,

Je He Oinblie ABOX CYMiDKHMX KiNbLEBUX aToMiB, BUOpaHuX 3 Wa', Wa2, Wa3, Wt i Wp®, € retepo
aToMamu;

Wiq - reTepouuknoankin, apun abo retepoapun;

B - ankin, amiHo, reTepoarnkin, uMknoarnkin, retepouuknoankin abo KOMnoHeHT copmMmynu |

R

o
A

el {RE
s }.a}\ .

{

ne

W. - apun, retepoapun, retepouuknoankin abo yuknoankin i g gopisHioe i 0, 1, 2, 3 abo 4;

X BiacyTHs abo e -(CH(R?®))z- i y ko>kHOMY BUNaaKy z HesanexxHo aopieHioe 1, 2, 3 abo 4;

Y BigcyTtHa abo € -O-, -S-, -3(=0)-, -S(=0};, -NCR?®-, -C(=0)-(CHR?®);, -C(O}-, -N(R?)-C(=0)- a6o -
N(R?®)-C(=0O)NH-, -N(R®)C(R®)2- abo -C(=0)-(CHR?®):-, ae, konn Whs° - N, He BinbLue Hixk ogHa 3 X, abo
Y BigCyTHS,

R' - rigporeH, amnkin, retepoankin, ankeHin, ankidin, UWKNoankin, reTepouunknoankin, apun,
apunankin, retepoapun, reTepoapunankin, —ankokcu, amigo, amiHo, auun,  auusokcwy,
ankokcukapOoHin, cynbdoHamigo, ranoreH, UiaHo, rigpokcu, HiTpo, docdar, ceyoBuHa abo kapboHar;

R? - ankin, retepoankin, ankeHin, ankiHin, UMKnoankin, reTepoUWKnoankin, apun, apwunankin,
reTepoapun, reTepoapunarnkin, ankokcu, amigo, amiHo, auun, auunokcu, ankokcukapOoHin,
cynb(oHamigo, ranorex, wiaHo, rigpokcu, HiTpo, docdar, cevoBuHa abo kapboHar;

R® - rigporeH, ankin, ankeHin, ankiHin, UWKNoankin, reTepoLMKNoankin, ankokcu, amifgo, amiHo,
auun, ayunokcu, cynboHaMio, ranorex, UiaHo, rigpokcu abo HiTpo;

R5, R8, R7 i R® - HesanexHo riaporeH, C1-Csankin, Cz-CesankeHin, C2-CsankiHin, Cs-Csuuknoankin,
rerepoumknoankin, Ci-Csretepoancin, Cs-Csankokcn, C1-Csamigo, amiHo, auun, Cq1-Csaumnokeu, Cq-
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CscynboHamigo, ranorex, uiaHo, riapokcu abo HiTpo. KoxkHa R® - HeszanexxHo rigporeH, C1-Cqoankin,
Cs-Crymknoankin abo Co-Cioretepoankin.

B iHWoOMYy acnekTi BUHaxia cTtocyeTbca cnonyk opmynu IX abo ix papmMaueBTUYHO NPUAHATHUX
conewu:

N, /s SNl o
\‘. T3
mﬁ\\\wﬂ;f’a _,-{\
wb X
i
. |
Wy
{8

ae

Wa' i Wa2 e HesanexxHo CR®, S, N abo NR* i Wy* € HesanexxHo CR7, S, N abo NR*#, ae He BinbLie
Hi>k ABa CyMiKHI KinbLEBi aTtoMu, € HiTporeHoM abo cynbdypom, i, konu Wa' - S, ogHa 3 W2 i Wt e N
abo NR%.

W - CR8, N abo NRS;

B - ankin, amiHo, reTepoarnkin, uMknoarnkin, retepouuknoankin abo KOMnoHeHT chopmynu Il

e
2

ne:

W. - apun, retepoapun, retepouuknoankin abo yuknoankin i q gopisHioe 0, 1, 2, 3 abo 4.

W BiACYTHA abo0 € reTepoumknoankinbHui, apunbHuin abo reTepoapusibHUA KOMMOHEHT.

X - BigcyTHsa abo € -(CHCR'- i y KO>)kHOMY BUNaAKy Z HE3anexHo JopiBHIOE 1, 2, 3 abo 4.

Y - BigcyTHs, -O-, -S-, -S(=0)-, -S(=0)2-, -N(R?%)-, -C(=0)-(CHR?).-, -C(=0)-, -N(R?-C(=0)- abo -
N(R®)-C(=0O)NH-, -N(R®%)C(R?%)2- abo -C(=0)-(CHR?®)-.

R' - rigporeH, amnkin, retepoankin, ankeHin, ankidin, UWKNoankin, reTepouunknoankin, apun,
apunankin, retepoapun, reTtepoapunankini,  ankokcu, amigo, amiHo, auus,  auusiokcu,
ankokcukapOoHin, cynbdoHamigo, ranoreH, UiaHo, rigpokcu, HiTpo, docdar, ceyoBuHa abo kapboHar.

R? - ankin, retepoankin, ankeHin, ankiHin, UMKnoankin, reTepoUWKnoankin, apun, apwunankin,
reTepoapun, reTepoapunarnkin, ankokcu, amigo, amiHo, auun, auurokcu, ankokcukapOoHin,
cynboHamigo, ranorex, wiaHo, rigpokcu, HiTpo, docdar, cevoBuHa abo kapboHar.

R® - rigporeH, ankin, ankeHin, ankiHin, UWKNoankin, reTepoLMKNoankin, ankokcu, amifgo, amiHo,
auun, aynnokcu, cynboHamiao, ranorex, wiaHo, rigpokcu abo HiTpo.

R* - rigporeH, auun, Ci-Csankin, Coz-CsankeHin, Cz-CsankiHin, Cs-Csuuknoankin abo Ci-
Caretepoarnkin;

RS, R7 i R® ¢ He3anexHo rigporeH, C1-Caankin, C2-CsankeHin, Cz-Csankinin, Cs-Csuuknoankin, Cq-
Casretepoankin, auun, Ci-Csankokcu, Ci-Csamigo, amiHo, Ci-Csauyunokcn, Ci-CscynbcoHamigo,
ranorex, uiaHo, rigpokcu abo HiTpo. Y koxHoMy Bunaaky R HesanexHo € riaporeH, C1-Croankin, Cs-
Crumknoarnkin abo Cz-Croretepoarnkin.

Y neskux BTiNeHHAX cnonyka popmynu | mae cTpyktypy chopmynu IV:
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(v

Y peskux BTineHHAX cnonyka popmynu VI mae cTpyktypy dpopmynu VI-A:
10

A ‘-"'\\ ,\-S
o “\J{\,,.- N

\' ]
3
A
A \
\,\\ L\\ \.- o~

Ry .

M—”\.:«/

pt \q:’f:“H

{VI-4}

Y neskux BTiNeHHaX cnonyku opmynu VI-A R - amiHo.
Y pedkux BTiNeHHAX crnonykn dopmynu VI-A R'2 - ankin, ankeHin, ankiHin, retepoapun, apun,
15 reTepoumMKnoarnkin, uiaHo, amiHo, kapboHoBa kucnorta abo amiao.
Y peskux BTiNEHHsIX cnonyku dopmynu VI-A R'2 - mOoHoUMKNiYHMIA reTepoapun abo BiunknivHui
retepoapun.
Y peskux BTiNeHHax cnonyka dopmynu VI mae cTpyktypy dopmynu VI-C:
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W0}

Y peskux BTineHHax popmyna VI mae cTpyktypy popmynu VI-D

5 €¥§“‘E}§

B iHwoMy acnekTi BUHaxoay y cnonyui abo i papmaueBTUYHO NPURHATHINA coni hopmynu VI:
B - ankin, amiHo, reTtepoankin abo komnoHeHT copmynu Il; ae W, - apun, retepoapun,
retTepouuknoankin abo uuknoankin i q gopisHtoe 0, 1, 2, 3 abo 4; X - BiacytHs abo -(CH(R®%))- i z
10 aopisHioe 1, 2, 3 abo 4; Y - BiacyTHa, -N(R> abo -N(R®)-CH(R®)-;

k{v\gj &;
A M.
PO R
—
RVHEE
ot Ny
\(;::::::%\{ H
abo
15
1 ;
N
LN
= ¢
;:%k? _— ;
;’
Ml

R - rigporeH, ankin, reTepoankin, ankeHin, ankiHin, UMKnoankin, reTepouuknoankin, apwun,
apunankin, retepoapun, reTepoapunankin, —asnkokcu, amigo, amiHo, auun,  auuIIoKCHM,
20 ankokcukapOboHin, cynbgoHaMmigo, ranoreH, UiaHo, rigpokcu, HiITpo abo docdar;
R? - ankin, retepoankin, ankeHin, ankiHin, UMKnoankin, reTepoUWKnoankin, apun, apwunankin,
reTepoapun, reTepoapunarnkin, ankokcu, amigo, amiHo, auun, auunokcu, ankokcukapOoHin,
cynboHamigo, ranorex, UiaHo, rigpokcu, HiTpo abo docdar;
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R?® - rigporeH, ankin, ankeHin, ankiHin, UukKnoankin, reTepouMKnoarkin, ankokcu, amigo, amivo,
auun, auunokcu, cynboHaMio, ranoreH, UiaHo, rigpoKkcu, HiTpo, apun abo retepoapun;

KoxxHa R° € HesanexHo rigporeH, Ci-Cioankin, Cs-C-uuknoankin, retepouuknoankin aéo Co-
CioreTepoarnkin; i

R'2 - H, ankin, ankeHin, ankidin, ranoreH, retepoapun, apun, reTepoUuknoankin, uiaHo, amiHo,
kapboHOBa KMCNOTa, ankokcukapboHin abo amigo.

Y peskux BTiNeHHAX cnonyka popmynu VI mae cTpyktypy dopmynu 6-a:

{8-a}

Y peskux BTiNeHHAX cnonyka popmynu VI mae cTpyktypy dhopmynu 6-D:
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¥ W
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Y peskux BTiNeHHAX cnonyka popmynu | mae cTpyktypy chopmynu VIII:
voa
Rf’;\\ :‘.‘j " _\‘.-“ii‘f\\ " E‘s
B
E:Q,&i“: o \i\N»" \1\.}5
Y.
‘8“\31.5
S
10
ae:
X BigcytHa i Y - -O-, -S-, -§(=0)-, -S(=0)2-, -N(R?®)-, -C(=0)-(CHR?®).-, -C(=0)-, -N(R®}(C=0}- abo -
N(R®)(C=0)NH-; abo
X - -(CHCR?®))- i Y BigcyTHs; abo
15 X - -(CHCR®)-iY - -O-, -S-, -S(=0)-, -S(=0)2-, -NCR?®)-, -C(=0}-(CHR?®).-, -C(=0)-, -N(R?)-C(=0)-
a6o -N(R®)-C(=0O)NH-,-N(R®)C(R?®)2- a6o -C(=0)-(CHR?®).. ¥ k0o>KHOMY BUNAAKY Z HE3AMNEXHO JOPIBHIOE
1,2, 3 abo 4.

W - BiumkniyHmin apun abo GiyuknivHWin retepoapun.
Y nesikux BTINEHHAX cnonyku popmynu X Us cnonyka mae CTPYKTYPY, fKa € YNeHOM rpynu, sKy
20 cKnajarwTb:
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{3 W - NRF WS - CRS W - ORT W - CRS G W - NRS WS - O W ORT

W GRS @ W - MR WL ORE WS CRTTWLT - N i WY IR WSS CRE WS- 0
PG - NRT G W, - NRY W - N WL ORT W - ORS (v W, - NIR WS- N W - QR
WCH;? (s,eanw S NRY WL A NLWT ORT W N (il WL MRS, W W ORY
Wt - NRY Gxy WL N WS OREDWGT - N AT - ORE S WL - MR WS ORT WS - N
W~ OHRE (@ WL - NRD WS - ORD WY - NEWT - NG ) W - NIRRT, WS- CRY W N
AT NR"“ Oy W - B WL L CRF W WY ORY iy W - B WS - OFF W T
- OHRE Do W7 - 8 WS ORE WL MW N Covl W - 8 WL - OFFF W NS - NRE,
Devil) W' ~ NLOWLT - ORY WL - 81 WT - OR® Gavil) W' - W W - ORS Wt - s iw® - OHRY,
(xix W' - BT - OGRS WY - ST - R Go W - N, WLE - ORE W - S 1W° - WIRY, (e
Wt - ORY WL WL - B WS L OR poty W - DRT WL L WL WL - B S CHRY el
Wt~ ORY WL - N WL L ST N odil WY - ORTWT S NDWL - B WY NRE kivr
© 8 W R WL - OFT WY OB el W A8 WG LN WL ORT WS - OHRY: foely W -
S, ~ ML WL - SR DWT < N o WG - B, W SN WY S ORT W - NIRT {xwviily W -
CR® WS- N WS NRS WL - RS Dod) W - ORSWT - LW - NIRRT TS - OHRD, o

)

M ORT W N, WG IR W NG Do) W - ORSWST N W - R eSS - N}‘“"‘ (¥}
A ORS W~ ORE WY L ST W - CHIRD ooy W - QRS W ORE et 8 Tt - RY,

omiv) WL - ORT WS~ OFP WL.T - 5 WY - NG T one) W1 - ORS, WL - CRE WS- B TWS
NRY,
Y neskux BTiNEHHAX BUHaxody cnonyka popmynu IX mae cpopmyny X:

B

Y aesikux BTINEHHsIX BUHaxoay cronyka dopmynu IX € cnonykoto, B Akin R* - C1-Csankin abo Cs-
Csuumknoarnkin. ¥ aesdkux BTINEHHAX BUHaxody crnonyka dopmynu IX € cnonykoto, B Akin R4 - metun
abo eTun.

10 Y Aeskux BTINEHHAX BUHaxoay crnonyka cdopmynu IX € cnonykoto dopmynu Xl:

Q
i

P

XY

Y neskux BTiNEHHAX BUHaxo4y, cnonyka popmynu IX € cnonykoto popmynu XII:
15
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Y gesikux BTINEHHAX BMHaxoay cnonyku popmyn |, IV, V, VI, VI-A, VI-C, VI-D, 6-A, 6-C1, 6-C2, 6-
D, VII, VI, IX, X, XI, XIlI, XIll abo XIV € cnonykot, B sKiin B € uneHOM rpynu, siky CKnagawoThb:
koMroHeHT dopmynu I, ae Wc - apun, Bknoyawoun (He nuile) samilleHuin dyeHin, retepoapun,
BKMOYAO4YM (HEe T§uie) MOHOUMKITIMHWIA  reTepoapun, reTepouuknoankin  abo  uuknoarnkin,
reTepouumknoankin, ankin, sknioyawdm (He nuwe) KomnoHeHT opmynun -(CH2)2-NR2R?2, ge koxHa R? -
HesaneXHo riaporeH, ankin, dnyopankin, kapbouuknin, kapbouukninankin, apumn, aparnkin,
reTepoLMKNoAarnkin, retepounknoankinankin, rerepoapun abo rerepoapunankin, abo -NR2R?2 pasom
YTBOPIOIOTb LIMKNIMHUIA KOMMOHEHT.

Y neskux BTINEHHsIX BUHaxoay cnonyka popmynu |, IV, V, VI, VI-A VI-C, VI-D, 6-A, 6-C1, 6-C2, 6-
D, VII, VIII, IX, X, XI, XII, XIll abo XIV € cnonykoto, B sikinn R - roa., -F, -Cl, -CN, -CHs, isonponin, -CFs3,
-OCHjs, HiTpo abo docdar.

Y neskux BTINEHHsIX BUHaxoay cnonyka popmynu |, IV, V, VI, VI-A VI-C, VI-D, 6-A, 6-C1, 6-C2, 6-
D, VI, VIII, IX, X, XI, XII, XIIl abo XIV € cnonykoto, B ki R2 - ankin, ranorex, rigpokcu, UuiaHo, HIiTpo
abo docdhar i q aopisHioe 1 abo 2.

Y neskux BTINEHHsIX BUHaxoay cnonyka cdopmynu |, IV, V, VI, VI-A VI-C, VI-D, 6-A, 6-C1, 6-C2, 6-
D, VII abo VIIl € cnonykoto, B sikin R® - -H, ranoreH, Bkntoyatoun (He nuwe) -Cl abo -F, ankin,
BKIIOYatoum (He nuwe) -CHs abo -CH2CHa, ankokcu, umknoarnkin abo -CFs.

Y nesikux BTINEHHsIX BUHaxoay y cnonykax popmyn IX abo X, R* BubpaHo 3 -H, metuny, etuny, n-
nponiny, isonponiny, UMKNONponiny, UMknobyTuny i ULMKNONeHTUny.

Y peskux BTINEHHAX BUHaxody cnonyka dopmynu |, 1V, V, VI, VI-A, VI-C, VI-D,VII, VIII, IX, XI, XII,
Xl abo XIV € cnonykoto, B sAkin RS - rog, -CN, -NHz, C1-Csankin, Ci-Csankokcu, -CFs, NO2, -CHs, -
CH2CHs, -OCHs, -OCH2CHs abo ranoreH, Bknodatoumn (He nuwe) -Cl abo -F.

Y peqakux BTIMEHHAX BUHaxoay cnonyka dopmymm I, IV, V, VI, VI-A, VI-C, VI-D, VII a6o VIl €
cnonykoto, B sikiih R® - H, -CN, -NHz, Cs-Csankin, C1-Csankokcu, -CFs, NO2, -CHs abo ranoreH.

Y neskux BTiINEHHAX BMHaxoay cnonyka opmynu I, IV, V, VI, VI-A, VI-C, VI-D, VII, VIII, IX abo X €
cnonykoto, B sikin R” - H, -CN, -NH, C1-Csankin, Cs-Csankokcu, -CFs, NO2, -CHs, -CH2CHs, -OCHs, -
OCH2CHs abo ranoreH.

Y peskux BTINEHHAX BUHaxoay cnonyka dopmynu |, IV, V, VI, VI-A, VI-C, VI-D, VI, IX a6o Xll €
cnonykoto, B sikin R8 - H, -CN, -NH, C1-Csankin, Cs-Csankokeu, -CFs, NO2, -CHs, -CH2CHs, -OCHs, -
OCH2CHs abo ranoreH.

Y nesikux BTiNneHHsix cnonyku cdopmynu |, IV, VI ado VII RS, R8 R7 i R® € rigporeH.

Y gesikux BTINEHHAX BUHaxoay cnonyka dopmynu |, IV, V, VI, VI-A, VI-C, VI-D, VII, VIII, IX, X, XI,
XIl, XIlI abo XIV e cnonykot, B fkin X - -CHz-, -CH(CH2CHs)- abo -CH(CHs)-, Bknwovawuu -
CH(CH2CHea)- i -CH(CHBa)-, ki matoTh (S) abo (R) cTepeoxiMivHy KOHIrypadito.
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Y nesknx BTiNEHHsIX BUHaxoay cnonyka cdopmynu 1, 1V, V, VI, VII, VIII, IX, X, X1, XII, Xl abo XIV €
CNONyKoH, B SAKiN Y BiacyTHst abo € -O-, -NH(R®)- a6o -S(=0)2-.

Y nesknx BTiNEHHsIX BUHaxoay cnonyka dopmynu |, IV, V, VI, VII, VIII, IX, X, XI, XII, Xlll abo XIV €
crnonykoto, B sikii R® - metun abo riaporeH.

Y nesknx BTiNEHHsIX BUHaxoay cnonyka cdopmynu 1, 1V, V, VI, VII, VIII, IX, X, X1, XII, Xl abo XIV €
cnonykoto, B ki X -Y € -CH2N(CHa), -CH2-N{(CH2CHs), -CH(CH3)NH-, -CH{(CH2CHs)-NH-, -N(H)CH2-,
-N(CH2CHs) CH2- abo -N(CH3s)CH2-, Bkmovatoun (He nuwe) -CH(CHs)NH- a6o -CH(CH2CHs)-NH, wo
MatoTb (S) abo (R) cTepeoxiMmidHy KOHAdirypadito.

Y peskux BTINEHHAX BMHaxoay cnonyka cdopmynu I, 1V, V, VI, VII, VIII, IX, X, XI, XII, XIll a6o XIV
€ cronykoto, B akin Wg - nipasononipumiguH, Bknwovatrouu (He nuwe) 4-amiHo-1H-nipasono[3,4-
d]nipumiguH-1-in abo 7-amiHo-2-meTun-2H-nipasono[4,3-dlnipumiguH-3-in, nypuH, BKOYaw4n (He
nuwe) 6-amiHo-9H-nypuH-9-in abo 6-meTuneHin-9H-nypuH-6-in.

Y nesknx BTiNEHHsIX BUHaxoay cnonyka cdopmynu 1, 1V, V, VI, VII, VIII, IX, X, X1, XII, Xl abo XIV €
CMONYyKoIo, B AKii nipasononipumignH mae popmyny il

i\\;}‘{\’
L N

ae R' - H, ankin, ranoreH, amiHo, amifo, rigpokcu abo ankokeun i R'2 - H, ankin, ankiHin, ankeHin,
ranoreH, apun, retepoapun, BKIOYaoun (He nuiie) MOHOUMKMIYHMI abo GiuuMknivyHMI retepoapun,
reTepoLMKNOoAarnkin, UMKNoarnkin, uiaHo, aMmiHo, kapOoOHOBY KUCNOTY, ankokcukapborin abo amigo.

B iHWIOMY acnekTi BUHaxig BKNOYa€e Cnocid NpUrHiYeHHs kiHasm docdaTtuanniHosntony-3 (kiHasa
PI3), akuin Bkniovae BBeAEHHS KiHa3n PI3 y KOHTAKT 3 e(PEeKTMBHOI KiNbKiCTIO ogHOT abo OBinblue
CMONYK, OMMCaHUX TYT, HaNpuknag, onepawis BBEAEHHS Y KOHTaKT BKITHOYAE BUKOPUCTAHHA OAHOT abo
6inbwe cnonyk cdopmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XII, XIll i /abo XIV. Y geakux BTiNEeHHAX
onepauid BBEAEHHS Y KOHTAKT BKIMOYAE KOHTAKTYBaHHS KMiTUHK, SIKa MICTUTbL 3a3Ha4veHy kiHasy PI3.

Y peskux BTIMEHHAX UbOro cnocody, NpurHiveHHs BiabyBaeTbCA y CyO'ekTa, L0 CTpaaae Big
po3naaom, NoB'a3aHuM 3 MOPYLUEHHAM PYHKUIOHYBaHHA ogHoro abo Ginblue tuniB kiHasm PI3. Oesaki
TUMOBI XBOpOoOK, MOB'A3aHi 3 MOPYLUEHHSM (PYHKUIOHYBaHHA KiHAasu PI3 HanexaTb A0 rpynu, siky
CKNagaloTb ayTOiIMyHHi XBOpoOW, peBMaToigHWUIA apTpuUT, pecnipatopHa xsBopoba i pisHi TMNM pakis.
Ba)kaHo, LWO6 cnonyka, Lo BMKOPUCTOBYETHLCS Y LbOMY crnocobi, Mana cTpyktypy dopmynu 6-A, ae
R - amiHo i R'2 - samiweHnin ceHin.

Y peskux BTIMEHHAX UbOro cnocody, NpurHiveHHs BiabyBaeTbCA y CyO'ekTa, L0 CTpaaae Big
peBMaroigHoro aptputy abo pecnipatopHoi xBopobu, NpuyoMy Cnonyka mae CTpyktypy dopmynu 6-
A, oe R'" - amiHo i R'2 - 6iumknivyHui reTepoapun.

Y geskux BTINEHHAX LEn cnocib BKMOYae BBEAEHHA APYroro TepaneBTUMHOTO areHTy cyb'ekTy.

B iHWIOMY acnekTi BMHaxig Bknio4vae cnocib nikyBaHHa XBOpoOM, WO BUABNAE HebaxkaHy iMyHHY
peakuito, SKMIR BKIMOYAE onepauilo BBedeHHA cyb'ekty, wo noTpebye uboro, ogHoi abo OGinblue
CMonyK, ONUCaHuX TyT, BKNoYatoun cnonyky cdopmynu I, IV, V, VI, VII, VIII, IX, X, XI, XII, XII i/fabo XIV
Y KiNbKOCTIi, ika edpeKkTMBHO nocnabnioe 3asHayeHy HebaxkaHy iMyHHY peakuito. Y Aesikmx BTiNEHHAX
ogHa abo Oinblie CNonyk MPUTHIYYIOTL He3anexHy Big T-KMiTMH akTuBauilo B-knitwH, wWwo
NiATBEPAXKYETLCA 3HMXKEHHAM NpoayKyBaHHS aHTU-TNP IgG3 woHanMeHLWwe yn'aTepo npu BBEAEHHI Y
KinbkOCTi meHLIe npudnunaHo 30 mr/kr 4o3u BID y TecTi Ha TBapuHax.

Y peskux BTiNeHHAX xBopoba noe'sisaHa 3 HabpsakaHHaMm abo 6onem cyrnoba. Llen cnocié moxe
ed)ekTMBHO nocnabnosatn  oauH abo  Ginblwe CUMNTOMIB PEBMATOIAHOIO  apTpuTy, LWIO
NiATBEPAXKYETbCA 3MEHLUEHHAM CEepeaHbOoro AiameTpy cyrnoby Ha woHarmeHwe npubnusHo 10 %
yepes 17 AHiB i/abo 3MEHLUEHHA AiaMeTpy LUMKOMNOTKM Ha woHanmeHwe 5-10 % abo Ginblie yepes
JeKinbka AHiB a0 TWXHIB NiKyBaHHSA, BKNIOYAOMKM, Hanpuknag, 3MEHLIEHHS AiamMmeTpa LLUMKONOTKM Ha
woHanMeHwe 5 % nicna 7 AHiB nikyBaHHA. B iHWOMY BTiNeHHi, Heba)kaHa iMyHHA peakuid, Lo
BUsiBNAe cebe 30inblUeHMM NPOAYKYBAHHAM  aHTUTIN  KonareHy aHtutuny |l, ycyBaeTbes
BMKOPUCTAHHAM OZHOI abo OinblLue cnonyk 3rigHO 3 BMHaxXOAOM, KA 3HWXKYE pPiBEHb KOmnareHy
antutuny Il y cuposatui npu [dso meHwe npubnusno 10 mr/kr.

10
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[HLUMM acneKTOM BUHaX0Ay € KOMMNO3ULis, aka MICTUTb hapMaueBTUYHO NPUAHATHUA EKCUMNIEHT i
oagHy abo Ginbwe cnonyk dopmynu I, IV, V, VI, VII, VIII, IX, X, XI, XIlI, Xlll i/abo XIV. Y pesakux
BTINEHHSIX BMHAxXody KOMMO3WUiA € piakow, TBEPAOID, HaMiBTBEPAOI, »KenenogibHow abo
aepo30sbHOL hopmolo.

Yci nybnikauii, naTeHTn i 3as8BKM Ha NaTeHT, 3ragaHi y UbOMYy AOKYMEHTi, BKIMOYEHO Y LEW
JOKYMEHT MOCUITaHHAM.

Hogi 03Haku BUHaxoay Bu3HadeHo y dopmyni BuHaxoay. [ns Kpalloro po3ymMiHHA O3HaK i nepesar
BMHaxoAy Aani HaBeAeHO NOT0 AeTanbHUi ONUC 3 NOCUNAHHAMU HA KPECNEHHS, B AKUX;

¢dir. 1 - TANOBMIA NPOTOKON AN BUMIPIOBAHHA He3anexHoro Big T-KNiTUH MpPoAyKyBaHHA
cneundivyHnx 4o TNP aHTuTin in vivo;

ir. 2 - KpaTHICTb 3HWXEHHA peakuii Ha aHTureHn cneuucpivHoro ao TNP 3 IgG3, BUKNUKAHOIO
cnonykamu 7 i 53 chopmynu IV y nOpIBHAHHSA 3 KOHTPOMBHUM HOCIEM NPU NepopanbHOMY BBEAEHHI;

cir. 3 - 3anexHa Big ao3n gis cnonyku 53 dopmynu IV (BBeaeHHS ABiYi HA A€Hb) HA 3HWXKEHHSA
30inblLUEHHST AiameTpy LUMKOMOTKM 3 4acOM Y BUMKIMKAHIA KONareHOM apTPUTHIR mMoaeni y LypiB;
MOKa3aHo TakoXK Pe3ynbTaT HEAPTPUTHUX KOHTPOSbHUX LLYPIB, aPTPUTHUX KOHTPOSMbHUX LLYPIB, SAKUM
OyB BBEAEHUI HEraTMBHWUM KOHTPONbHWUIA HOCIN, i apTPUTHUX KOHTPOMbHUX LUYPIB, WO OTpMMyBanu
METOTpeKcarT ABidi Ha AeHb;

dir. 4 - 3anexxHa Big A4o3m giga crnonyk 7 i 53 dopmynu IV Ha noninweHHA rictonatonorii
LUMKONOTKM Y BUKMMKAHIM KONareHoM apTPUTHIA mMoaeni y wypiB; MOKa3aHO TakoX pesynbraTtu y
apPTPUTHUX KOHTPONbHUX LLYPIB, SKMM BBOAWUMNW HETATUBHUIA KOHTPOMBHUIA HOCI ab0 METOTpPEKCaT;

dir. 5 - 3anexxHa Big Ao3un aia cnonyk 7 i 53 copmynu IV Ha noninweHHA rictonaTonorii koniHa y
BUKMNWKAHIN KONareHoM apTPUTHIN MoAeni y LypiB, MOKAa3aHO TaKOXX pe3ynbTath y apTpUTHUX
KOHTPOJIbHUX LLYPIB, SIKUM BBOAWNN HEFATUBHUIA KOHTPOMNBLHUI HOCI ab0 METOTpEKCAT;

dir. 6 - 3anexHa Big 403K aia cnonyk 7 i 53 dopmynu 1V Ha 3HWKEHHA PiBHA KONAreHOBUX aHTUTIN
aHtutuny Il in vivo y BUKMUKaHIN KonareHoM apTpUTHIR MoAerni y LWypiB; NOKa3aHO TakoX pe3ynbtatu y
apPTPUTHUX KOHTPONbHUX LLYPIB, SKMM BBOAWUMNW HETATUBHUIA KOHTPOMBHUIA HOCI ab0 METOTpPEKCaT;

cir. 7 - 3anexHa Big Aosn aia cnonyku 53 cdopmynu IV Ha noninweHHs rictonatonorii WUKONOTKK
Yy BMKNUKAHIA KOnareHoM apTPUTHIA MOAENi y LUypiB; MOKa3aHO TakoX pe3ynbTaTh y apTPUTHUX
KOHTPOJIbHUX LLYPIB, SIKUM BBOAWNN HEFATUBHUIA KOHTPOMNBLHUI HOCI ab0 METOTpEKCAT;

cir. 8 - 3anexHa Big Ao3n aia cnonyku 53 cdopmynu IV Ha noninWeHHs ricTonatonorii LWUKONOTKK
Yy BMKNUKAHIA KOnareHoM apTPUTHIA MOAENi y LUypiB; MOKa3aHO TakoX pe3ynbTaTh y apTPUTHUX
KOHTPONbHUX LLUYPI, WO OTPUMYBanuK HOCI | oTpuMyBanu nikysaHHs Enbrel,

cir. 9 - 3anexHa Big Ao3n aia cnonykn 53 cdopmynu IV Ha noninwWeHHA ricTonaTtonorii WUKONOTKK
Yy BUKIIMKaHIA KOMareHoMm cTani apTpuUTHIn moaeni y wypiB (BBEAEHHS ABiYi Ha AeHb); NOKa3aHo
TakKoX pe3ynbTaTh y apTPUTHUX KOHTPOMbHUX LUYPi, WO OTPUMYyBanuW HOCIW | OTpUMyBanu mnikyBaHHS
Enbrel;

dir. 10 - 3anexHa Big A03u aia cnonykn 53 dopmynu IV Ha 36inbLUeHHA cepeaHboro 06'emy nanu
Y BUKINWKaHii ag'toBaHTOM apTPUTHIA Moaeni y LWypi.;

dir. 11 - gia cnonykn 53 dopmynu IV Ha cepeaHio Bary WypiB Yy BUKNUKAHIA ag'toBaHTOM
apTPUTHIA Moaeni y wypis.

OnucaHi TyT GakaHi BTINEHHS BMHAaxoA4y € NuLIE npuknagaMu. BuHaxia npunyckae 4YMCnNeHHi
Bapiauii, moaucikauii i 3amiHM y mexax koHuenuin i ob'emy BuHaxody, BM3HAYEHUX DOPMYNOHO
BMHaxoay.

AKWO He 3a3HaYeHO iHLWe, YCi TEXHIYHI | HayKOBi TEPMIHU TYT MalOTb 3aranbHONPUNRHATHI 3HAYEHHSA
i € 3posyminummn ana daxieuga. Yci onucaHi TyT naTeHTu i nybnikauil BKMIOMEHO Yy UEh onuc
NOCUMAaHHSAM.

Tyt "areHT" abo "GionoriyHo akTMBHWUWA areHT" o3Hadyae GionorivHy, dpapmaueBTuyHy abo XimidHy
crnonyky ato iHLIMI KOMMOHEHT. HeobMexytodi npuknaan BKMNoYaTb NPocTy abo cknagHy opraHivyHy
abo HeopraHiyHy MONEKyny, nentua, MNpOTEiH, OMIrOHYKNEeoTUa, AaHTUTINO, NOXiaHy aHTuTINna,
dparMeHT aHTUTINA, BiTamiHHy noxigHy, kapborigpar, TOKCMH abo xiMmioTepaneBTU4YHI cnonyku. Taki
CMOMYKN MOXyTb OYTWM CUHTE30BaHi, Hanpuknaga, HEeBENWKi MOMEKynu i oniromepu (Hanpuknag,
onironenTuan i oniroHykneoTnaun), abo MoXxyTb 6YTM BUKOPUCTAHI CUHTETUYHI OpraHiyHi Cnonyku Ha
OCHOBI Pi3HUX cepuUeBUHHUX CTPYKTYP. Pi3Hi npupodHi axkepena MoXyTb AaTu CONyKW Ans onepadin
BiaOopy, Hanpuknag, POCnuHHI abo TBApWMHHI €KCTpakTu Towo. daxiBuUlo 3po3ymina LMpoka
Pi3HOMAaHITHICTb Y CTPYKTYPHIA NpUpOoAai areHTiB BUHaxoay.

TepMiH "aroHicT" 03Hauae cnomnyky, 3agaTtHy iHiuitoBatn abo noninwysatyu GionoridHy yHKLUiO
BiANOBIAHOIO NPOTEIHY, NPUrHIYYIOYM aKTUBHICTb abo ekcnpecilo npoTeiHy. BianoeigHo, TepMiH
"aroHiCT" BU3HAYEHO Y 3B'A3Ky 3 BiONOrivYHOO PoNnio BignoBigHOro noninentua. Xo4va 6axaHi aroHictu
TYT KOHKPETHO B3aEMOAIOTb (HanNpuknaa, NpUeaHyrTbCa) 3 00'€KTOM, CMOMyKW, LLO iHililoloTb abo
noninwyoTb GiONOriYHY aKTUBHICTb BiAMNOBIAHOrO NOMINENTUAY, B3AaEMOAIOUN 3 IHLLMMMW YTIEHAMU TOTO
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LNAXy TpaHCcAyKUil curHany, YneHoM SIKoro € uen BignoBiaHWIA MONINENTWA, TaKoX BKIYEHO Y Ue
BU3HAYEHHS.

TepmiHun "aHTaroHict" i "iHribiTop" € B3aeMO3aMiHHMMM | 03HAYAIOTb CMOMYKY, 34aTHY NMPUTHiYyBaTH
GionoriyHy (pyHKUiIO BIiANOBIAHOIO MNPOTETHY MPUTHIMEHHAM KOro0 akTUBHOCTI abo ekcnpecii.
BianoBigHO, Ui TEPMiHM BU3HA4YEHO 3rigHO 3 OGIONOriYHOK PONNI0 ULOro NPOTETHy. Xoda OBaxkaHi
AHTAroHICTU TYT KOHKPETHO B3aeEMOAiloTb (Hanpuknag, 3'€dHYIOTbCA) 3 00'€KTOM, CMOMyKu, WO
MPUTHIYYOTL GiONOriYHY aKTUBHICTbL BiANOBIAHOIO NOniNeNTuAy, B3aEMOAilouM 3 iHLUMMKU YNeHamMmn Toro
LNAXy TpaHCcAyKUil curHany, YneHoM SIKoro € uen BignoBiaHWIA MONINENTWA, TaKoX BKIYEHO Y Ue
BU3HAYEHHA. baxkaHo, Lwo6 GionoriyHa akTUBHICTb, LLO NPUTHIMYETLCS aHTaroHicToM, 6yna nos'ssaHa 3
PO3BUTKOM, pOCTOM abo pO3NOBCIOAXKEHHAM NyXNMMHM abo HebaxkaHOoi iIMyHHOT peakuii, sika BuaABnse
cebe B ayTOiIMyHHIn xBOpOOi.

"AHTUPAKOBUI areHT", "aHTUNYXIMHHUA areHT" abo "XiMioTepaneBTUYHUIA areHT" o3Ha4vaTb Oyab-
KWW areHT, KOPUCHUI Yy RiKyBaHHI HeonnacTuyHoro ctaHy. OAWH 3 KnaciB aHTUPaKOBUX areHTiB
BKMOYAE XiMiOTEpaneBTUYHI areHTu, XimioTepania oO3Havae BBeAeHHA oaHoro abo 6GinbLie
XiMioTepaneBTUMHUX MEAWKAMEHTIB i/ab0 iHWKMX areHTiB pakoBOMY MNALEHTY pPisHUMKU cnocobamm,
BKNOYao4u BHYTPILULHbOBEHHE, nepoparisHe, BHYTPIiLLLHbOM'SI30BE, iHTpanepuToOHeanbLHe,
iHTpaBe3unkanbHe, NigLwkipHe, TpaHcaepmanbHe, 6ykanbHe abo iHranadieto, abo cynosmTopiem.

TepmiH "nponihepauis KniTMH" CTOCYETbCA ABUWA, B pe3ynbTaTi AKOro KinbKicTb  KAiTWH
3MIHIOETLCA BHACNIAOK AineHHsA. Llen TepMiH TakoxK BKNOYae picT KNiTWUH, BHAcnigok yoro mopdyonoria
KNiTUHU 3MiHIOETbCA (Hanpuknag, 306inblieHHs y po3Mipi), WO BignoBigae nponidepaTtuBHOMY
curHany.

TepMiH "cymicHe BBeAeHHS", "BBEAEHHA y KombiHauil 3" i X rpamaTuyHi eKBiBaneHTU BKMIOYae
BBE€AEHHA ABOX abo BinblLue areHTiB TBApWUHi TakTu YnHOM, Wo6 obuasa arentu i/abo ix metabonitu
Oynu NPUCYTHI Yy Ui TBapuHi ogHo4yacHo. CyMiCHEe BBEAEHHSI BKIMOYAE OAHOYACHE BBEAEHHS B
OKPEMUX KOMMNO3ULISAX, BBEAEHHS Y Pi3HIi Yacu B OKPEMMX KOMMO3ULiax abo BBEAEHHS y KOMMNO3ULIT,
Lo MICTUTb 00MABAa areHTu.

TepmMiH "edekTMBHaA KinbkicTb" abo "TepaneBTUYMHO edEKTMBHA KiNbKiCTb" 03HA4ae KinbKicTb
CMoNykn, JoctaTHa and 3abesneyeHHA edEKTMBHOTO i 3aCTOCYBaHHSA, BKMOYaluu (HE nuwe)
nikyBaHHA XBopobu, K e BU3HAYEHO HbkYe. TepaneBTUYHO e(PEeKTUBHA KiNMbKICTb MOXeE OYTU Pi3HOI
3anexHo Big 6axaHoro 3actocyeaHHs (in vitro abo in vivo) abo Big cyb'ekTy i XxBOpoONMBOro cTany,
WO NianaraiTb NiKyBaHHIO, HANPUKNaA, Baru i Biky Cy0'eKTy, BaXKKOCTi MOro CTaHy, cnocoby BBeAEHHS
TOWO, i Moxke OyTu Bu3Ha4veHa cpaxiBuem. Llelt TEpMIH TakoX CTOCYETbCA A03M, sAka 3abesnevye
KOHKPETHY peakLUilo y BiANOBIiAHUX KIITUH, HANpUKNaa, 3MeHLWeHHA aaresii TpombouuTi i/abo mirpauii
KNiTUH. KOHKpeTHa A03a MOXe 3anexaTtu Bid KOHKPETHOT CNOSyKW, pexxuMmy A03yBaHHS, Big HasABHOCTI
iHWMX KOMBIHOBaHMX CNOMYK, YaciB BBEAEHHS, TKAHWHMU, y 5Ky BiAOyBa€TbCA BBEAEHHS i (pisnyHol
CUCTEMU JOCTaBKMN.

TepmiHn "nikyBaHHs" abo "nocnabneHHsa" abo "noM'siKILEHHA" € B3aemo3amiHHMMKU. Lli TepMiHu
CTOCYIOTBCS Ail, CIPSAMOBaHUX HA OTPUMAHHSA CNpUATNIMBUX abo DaxkaHUX pesynbTariB, BKMAYaYu
(He nuwe) TepaneBTUYHI i/abo npodinakTuyHi nepeBarn. TepaneBTUYHOIO NEPEBArol0 Cnig BBaXKaTu
YCYHEHHA ab0 nonerweHHa po3naay, Wo nigndrae nikyBaHHo. Kpim Toro, TepaneBTUYHy nepesary
OTPUMYIOTb MPW YCYHEHHI NOMErLweHHi ogHoro abo Ginblue isionorivHMX CMMNTOMIB, NOB'A3aHUX 3
OaHuUM po3nagom, Hanpuknazg, noninweHHa. CnocTepexXeHe y nauieHT, AKWO HaBiTb NauieHT we
cTpaxkgae Big uboro posnaay. Ons oTpumaHHs nNpodinakTUMHUX nepeBar KOMMNOo3uuii MOXKyTb ByTu
BBEAEHI MaLieHTy, O PU3NKYE 3aXBOPITU HA KOHKPETHY XBOpoOy, ab0 nauieHTy, WO CKapXUTbCS Ha
0auH abo GinbLue hisionoriyHMx cuMNToMiB XBOpo6, HAaBITb 3a BiACYTHOCTI AiarHo3y uiei xsopoou.

"TepaneBTUYHUA edekT" BKNIOYae TepaneBTu4Hi i/abo npodinakTuyHi nepeparn, Ak 6yno
BU3HAYEHO BULLE, a TAKOXK BKMIOYAE 3aTpUMaHHA abo yCyHeHHA no4vaTtky xBopo® abo crtaHy abo
NnosiBu CMMNTOMIB XBOpoOu abo CTaHy, ynoBinbHEHHS, NPUMUHEHHSA ab0 06epHEHHS PO3BUTKY XBOPOOU
abo cTaHy abo 6yab-aKky KOMOIHALLIIO UUX pe3ynbTariB.

TepmMiH "dhapmaueBTUUHO MPUIRHATHA Cinb" CTOCYETbLCA COMEN, WO NOXoAATb Big pisHMX aobpe
BiJOMUX OpraHivyHMX i HeopraHiYHUX KOHTPIOHIB. dapMalUeBTUHHO NPUAHATHI KMCAOTO-aAUTUBHI CORiI
MOXYTb OYTM OTPMMAaHi 3 HEOPTaHIYHUMMU | OPraHiMHUMM KMCNOTaMK. HeopraHivHi KUCNoT, 3 SKMMU Taki
coni MOXyTb OyTM OTpMMAHi, BKMNIOYAlOTb, HaMpuknag, riapoxXnopHy, riapobpomHy, cynbgdypoBy
KUCNOTY, HITPOKUCIOTY, POCKHOPHY KUCNOTY TOLWO. OpraHivyHi KUCNoTu, 3 SIKUMKW Taki COMi MOXyTb 6yTu
OTPUMaHi, BKMOYalTb, Hanpuknag, OuTOBY, MPOMNIOHOBY, T[MIKONEBY KWUCMOT, MNiPOBUHOrpagHy,
OKCaniHoBy, MarneiHoBy, ManoHOBY, OYpPLITWMHOBY, (PyMapoBy, BUHHY, NMUMOHHY, GEH30IHY, KOPUYHY,
MaHAEeNoOBY, MeTaHCynb(POHOBY, €TaHCYNb(OHOBY, P-TONYOnCynbgOHOBY, CaniyuMioBy KUCROTY
TOLWO.

dapmMaleBTUMHO NPUAHATHI OCHOBO-aAUTUBHI COMi MOXYTb OYTW YTBOPEHi 3 HEOpPraHiYHUMM i
OpraHiyHMMyM OCHOBaMM. HeopraHiyHi OCHOBM 3 SIKMMM Taki CONi MOXYTb OyTU OTPUMaHIi, BKMIOYAIOTh,
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Hanpuknag, HaTpin, Kanii, niTin, aMOHIN, KanbUii, MarHiin, 3aniso, UUHK, Migb, MapraHeub, antoMiHin
TOLLO. OpraHivuHi OCHOBU 3 SKMMU Taki CONi MOXyTb OyTU OTPUMaHI, BKITKOYAOTb, HANPUKIag, NePBUHHI,
BTOPWHHI | TPETUHHI aMiHK, 3aMilleHi aMiHK BKAOYaOYM NPUPOAHI 3aMillieHi amiHW, LMKNIYHI aMiHu,
OCHOBHi iOHOODOMIHHI CMOMNK TOLLIO, 30KpeMa, i3onponinamiH, TPUMETUINAaMIH, JieTUnamiH, TpUeTUNamiH,
TpunponinamiH i eTaHonamiH. Y Aeaknx BTiNeHHAX dapMaueBTUYHO NPUNRHATHI OCHOBO-aAUTUBHI CONi
BUOMpPAIOTb CONi aMOHIl0, Kanito, HATPIlo, KamnbLjlo i MarHito.

"®apmMaueBTUYHO NPUAHATHUIA HOCIK" abo "thapMaUeBTUYHO NPURHATHUIA EKCUUMIEHT" O3Ha4ae
Oyab-AKi i yci pO34YMHHMKKM, OMCMEPCIHI cepeaoBuLla, NOKPUTTS, aHTuOAKTepianbHi i aHTUrpubkoBi
areHTH, i30TOHIYHI i 3aTpumMytodi abcopbuito areHTu Towo. BUKOPUCTAHHS TakUxX CEPEAOBULL i areHTiB
ana dapmaueBTUMHO aKTMBHMX PeYoBUH € aoOpe Bigomum. Byab ki 3BuuaniHi cepegosuwla abo
areHTH, sIKi He € HECYMICHUMU 3 aKTUBHUM iHTPEAIEHTOM, MOXYTb 6YTU BUKOPUCTAHHI Yy TEPaANeBTUUHUX
KOMMO3MLisiX BUHaxXoay. [JONOMDKHI akTMBHI iIHFpedieHTU TaKoK MOXKYTb BYTK A0AaHi y KOMMO3ULLT.

"TpaHcaykuielo curHany" € npouec, nig 4ac akoro CTumyniowdi abo npurHidylodi curHanu
nepeaarTbCsa A0 Y i ycepeanHi KNiTuH ansa 36yakeHHA BHYTPILULHbOKMITUHHOT peakuii. Mogynstopom
WNsIXy TPaHCAYKUil curHany € Cnonyka, sika MOAYIOE aKTMBHICTb oAHOro abo Ginblue KMiTUMHHMX
NpoTETHIB, WO BXOAATb CKMad LUNAXY TpaHCAYKUIl UbOro KOHKPETHOro curHany. Moaynatop mMoxe
36inbLUyBaTK (AroHict) abo NpurHivyBaTu (AHTAroHICT) aKTUBHICTb CUTHANbHUX MOMEKYI.

TepMiH "CenekTMBHE MpPUrHiYeHHs" abo "CenekTMBHO NPUrHiYyBaTu" CTOCYETbCA BGiONOrivHO
AaKTMBHOTO areHTy, 34aTHOrO0 CENEKTUBHO 3HMXKYBATW BigMOBiAHY CUIHamNbHY aKTWMBHICTb MOPIBHAHO 3
HEBIANOBIAHOO CUTHANBHOI AKTUBHICTIO Yepe3 B3aeMOAIi0 3 00'eKTOM.

TepmiH "B-ALL" ctocyeTbca B-kniTMHHOT rocTpoi nimgo6nacTtoMHOT NnenkeMil.

"Cyb'ekTOM" € TBapuHa, Hanpuknag, ccaBelb, 30Kpema, noauHa. Cnocobu, onucaHi TyT, MOXYTb
OYyTU KOPUCHUMM $IK Yy TEpaneBTUYHUX (NMIOACbKUX), TaK i BETEPUHAPHUX 3aCTOCYBAHHAX. Y AEAKMX
BTIMEHHAX NALEHTOM € ccaBeUp i Y AeSKUX BTINEHHAX NoanHa.

"PagiauinHa Tepania" o3Ha4yae niagaHHs nauieHTa 3 BUKOPUCTAHHSIM 3BUYAWHMUX CnocobiB i
KoMno3uuii Aii BMNpPOMIiHIOBaYiB pagiauii, Hanpuknag, pagioHyknigis, L0 BUNPOMIHIOWKTL anbda-
yacTkn (Hanpuknag, akTWHIlD | TOpild), HU3bKOEHEPreTUYHUX BUNPOMIHIOBaYiB (TOOTO OeTa-
BUMPOMIHIOBaYiB), KOHBEPCIMHO E€NEeKTPOHHUX BUNPOMIHIOBaYiB (Hanpuknag CTPOHUio-89 i camapito-
153-EDTMP abo BUCOKOEHepreTUYHOI pagiauii, Bkmo4valum (HE nWLe) PEeHTreHiBCbKi i ramma-
NPOMEHI | HEUTPOHM.

"MponikaMmn" € cnonyku, siki MOXyTb OyTU NepeTBOPEHi y disionoriyHmx ymoBax abo CONbBOMI3OM
y OionoridHO akTMBHi CnNonyku, onucaHi TyT. OTke, TepMiH "Mponiku" CTOCYeTbCS nonepeaHuka
GiONOriYyHO aKTMBHMX CMOMNYK, WO € dapMaueBTUMHO NPUAHATHUMU. [ponikn MOXyTb OyTu
HeaKTUBHUMMW NPU BBEAEHHI CyD'ekTy, ane NepeTBOPIOTLCA in Vivo B aKTUBHY CMOJSYKY, Hanpuknag,
rigponizom. [ponikM CNONYyKM 4acTO MAalOTb Kpalli PO3YMHHICTb i CYMICHICTb 3 TKaHMHamu abo
3aTpMMaHe BUBISIbHEHHA B Opradisami ccasuda (aus., Hanpuknaa, Bundgard, H, Design of Prodrugs
(1985), pp. 7-9, 21-24 (Elsevier, Amsterdam). A discussion of prodrugs is provided in Higuchi, T., et
al.,, "Pro-drugs as Novel Delivery Systems," A.C.S. Symposium Series, Vol. 14, i in Bioreversible
Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon
Press, 1987, BKITIOYEHI NOCUIAHHSAM.

TepMiH "nponikn" TakoX BKMoYae OyAb-sIKMX KOBANEHTHO 3'€dHaHUX HOCIIB, SAKi BUBINbHAIOTb
aKTUBHY CMOMyKy in vivo nicnsi BBEAEHHA ccaButo. [Mponiku akTMBHOI CMOMNyKM MOXyTb OyTu
NPUroToBNeHi MoaAndiKyBaHHAM (PYHKUIOHANbLHOT rpynu B akTUBHIA CROMyUi TakuM YUHOM, LUO
MoaudikaLia po3LWENOETLCA NPU 3BUYAHIN MaHinynauii abo in vivo, yTBOPIOIOYM BUXIAHY aKTUBHY
crnonyky. Mponikn BKMOYaOTb CNOMYyKK, A€ rigpokcu, aMmiHo abo mepkanTo rpyna npueaHaHa ao 6yab-
AKOT rpynn Takum YWHOM, MICNS BBEAEHHA CCaBLUIO MNPOSIKW akTUBHOI CNOMYKM PO3LUENMIOITLCA,
YTBOPIOKOYM BiNbHI rigpokcu, amiHo abo MepkanTo rpynu, BianoBigHo. Mpuknag nponikie BKNIOYAOTb
(He nuwe) aueTtaTHi, opmarHi i 6eH30aTHi noxigHi cnupTy abo aueTamigHi, popMmamigHi i 6eHsamigHi
NOXiaHi aMiHHOT rpynu B akTUBHIW cnonyuj.

TepmiH "in vivo" CTOCYETbCA NOAINA, WO BiaOyBaloTLCA y Tini cyb'ekTy.

TepmiH "in vitro" cTocyeTbea nogin, Wwo BiadyBaTLCA NO3a TiNOM Cy0'ekTy, Hanpuknagd, aHania in
vitro BkMouae Oyab-aKkui aHania, sakui NpoBOoAATH Mo3a Cyb'ekTOM. AHani3m in vitro BKNHO4aloTb
KNITUHHI aHani3un y >xuBux abo MepTBux, ado HENOLUKOAXKEHMX KIMTITUHAX.

AKWO He 3a3HaYeHOo iHWe, CTPYKTYPU, ONUCaHI TYT, TaKOX BKMOYAIOTbL CNOMNYKK, SKi BigpisHAIOTLCA
nuLLIE NPUCYTHICTIO ogHoro abo GinbLue i30TOMYHO 30aradeHMx atoMmiB, HaNpuknag, Cnosyku neBHOI
CTPYKTYPM, B SIKMX TigporeH 3amiweHo gentepiem abo Tputiem abo kapboH 3amiwleHo '*C- abo “C-
BXOAATb B 00'€eM BMHaxogy.

Cnonyky BMHaxo4y MOXyTb TaKOXK MICTUTWU HEMPUPOAHY NPONOPUi0 aTOMHUX i30TONIB NPU O4HOMY
abo 6Ginbwe aromax, L0 YTBOPKWTb Li CMOMYKW, HANpUKNag, CNoJsyku MOXyTb OyTu papgiomideHi
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pagioakTUBHUMHK i3oTONamu, Hanpuknag, Tputiem (°H), nogom 125 ('281) abo kapboHom-14 (14C). Bci
i30TOMHI BapiaHTK cnonyk BUHaxoay, pagioakTueHi abo Hi, BKNOYEHO B 06'€M BUHaxXoAy.

Konn HaBeaeHo Mexi Ana iSMUHUX XapakTepuUCTUK, Hanpuknaz, MOMNeKynspHoi macu, abo
XiMIYHMX BNACTMBOCTEN, Hanpuknag, xiMivHi dpopmynu, yci kombiHauii i cybkoMOBiHauii uux Mex i ix
KOHKPETHI BTiNEHHs1 BKMNIOYEHO B 06'eM BUHaxoay.

TepmiH "npnbnn3Ho" CTOCYETLCA KiNMbKiCHUX a60 HOMEPHUX MEX | 03Ha4Yae anpPoKCUMaLilo y Mexax
BapiabenbHOCTi ekcnepumeHTy (aGo0 CTATUCTMYHOI NOMWMIIKM), HaNpuUKnag, KinbKiCTb MOXe
BapitoBaTuch Big 1 % 80 15 % NeBHOro 3Ha4YeHHs.

TepmiH "BkniovaTtu”" (abo "Bknovatots", abo "Bkntovae”, abo "mae", abo "Bkniovaroun”) BKIKOYaE Ti
BTiNEHHs1, Hanpuknaga, 6yab-akoi KOMNO3uLii pe4oBUH, KOMNO3ULiN, cnocobis abo npouecis TOLWO, AKi
"cknagarTbea 3" abo "cknagalTbes No CyTi 3" ONUCAHUX O3HaK.

AbpesiaTtypu:

PI3-K = cochoiHosautugHa 3-kiHasa; Pl = cocdarnguniHosuton; PDK = ¢doctoiHO3UTUAHO
3anexkHa KiHasa; é-PK = 3anekHa Big Ae30KCUPUO0O30HYKNETHOBOT KUCNOTU NPOTETHOBUX KiHa3; PTEN
= chocdhoTasHUin | TEH3MHOBMI TOMONON, CTepTMh Ha xpomocomi 10; PIKK = kiHasa, nogibHa ao
docpoiHosuTuaHoi kiHasu; Mel = metuniogua; POCIs = docdopHun okcuxnopua; KCNS =
isoTiouiaHaT kanito; TLLUX - ToHkowaposa xpoMaTtorpadis; MeOH = etaHon; i CHCIs = xnopodopm.

Lli abpeBiaTypu € 3aranbHONPUAHSATHUMU Yy XiMmil | Gionorii.

"ANKinoMm" € niHilHMA abo posranyXeHWh rigpokapObOHOBUIM NAaHUOrOBUWA paaukan, Lo
CKNagaeTbCs 3 aTtomiB KapOOHy i rigporeHy i He MiCTUTb HeHacudeHux 1-10 atomie kapboHy
(Hanpuknag, Ci-Cioankin). Yucnosi mexi, Hanpuknazg, "1-10" CTOCYIOTbCH KOXHOrO LINOro y umx
Mexax; Hanpuknag, "1-10 atomis kapboHy" 03Ha4ae, WO ankinbHa rpyna Moxe cknagatucb 3 1, 2, 3 i
T. A. aToMiB kapOoHy, A0 i Bknwovatoun 10 atomiB kapOOHY, X04Ya Ue BU3HAYEHHA TaKOXK BKIIOYAE
TepMiH "ankin" 6e3 KinbkicHUx mMex. Y aesikux BTineHHax ue C1-C4 ankinbHa rpyna. TUNOBY ankinbHi
rpynu BKMOYaTb (He nuwe) MeTun, eTun, nponin, isonponin, n-6ytun, i3obytun, BTOpP-OyTUN
i306yTuN, TPEeT-OyTUM, NEHTWUN, i30MEHTUS, HEONEHTU, TEKCUN, CENTWM, OKTUI, HOHIN, Aeuun TOLWoO.
AnKin npuvegHaHo A0 PELUTHM MOMEKYNM OAWMHOYHUM 3B'A3KOM, Hanpuknag, depes metun (Me), etun
(Et), n-npomin, 1-metuneTun (o-nponin), n-6ytun, w-neHtun, 1,1-gumetunetun (1-6ytun), 3-
METUATEKCUN, 2-METUNMEKCHMN TOLWO. HAKWO He 3asHayeHo iHwe, ankinbHa rpyna, K BapiaHT,
3aMilleHa oaHum abo Oinblie 3amiCHUKaMW, AKUMW HEe3aneXHo €. arkin, reTtepoarnkin, ankeHin,
ankiHin, yuKnoankin, reTepouuknoankin, apun, apunankin, retepoapun, retepoapunankin, rigpokcu,
ranoreH, uiaHo, TpudNyopmeTun, TpudnyopmeTokeu, HITpo, TpumeTuncunadin, -ORa, -SR", -OC(O)-
Ra, -N(Ra)2, -C(O)Ra, -C(O)ORa, -OC(O)N(R?)2, -C(O)N(Ra)2, -N(Ra)C(O)ORa, -N(Ra)C(O)Ra, -
N(R2)C(O)N(R?)2, N(R#)C(NR}N(R?)2, -N(R#)S(O)R® (ne t popisHioe 1 abo 2), -S(OxOR? (ge t
aopisHoe 1 abo 2), -S(O)iIN(R?)2 (ae t gopisHioe 1 abo 2) abo POs(Ra)2, ae koxHa Ra - He3anexHo
rigporeH, ankin, donyopankin, kapéouuknin, kapbouukninankin, apun, apankin, reTepouMKnoarnkin,
reTrepoumknoarnkinankin, rerepoapun abo rerepoapunankin.

"Ankinapun" crocyeTbcs -(ankin)apunbHOro pagukany, Ae apwun i ankin onucaHo Buwe, SAK
BapiaHT, 3aMilLieHOro oaHUM GinbLue 3aMmicHMKamMm, NoAiIGHUMM ONUCAHUM ANS apuny i ankiny.

"AnkKinretapun" cTocyeTbCca -(ankin)retapunbHOro pagukany, Ae retapun i ankin onucaHo BULLE,
SIK BapiaHT, 3aMilLleHoro oaHum BinbLue 3aMmicHMKamm, NoAiGHUMM ONUCAHUM ANA apuny i ankiny.

"AnKinretepouuknoankin" crocyetbca -(ankin)reTepoumMkninbHOro pagukany, Aae ankin i
reTepoLMKNOAnkin OnMcaHo BULLE, SK BapiaHT, 3aMilLlEHOro oAHUM Ginblue 3aMiCHUKaMu, nNogiGHUMm
onucaHum Anga retepouunknoankiny i ankiny.

"ANKEHOBMM" KOMMOHEHTOM € Trpyna, $IKy CKNagalwTb LIOHANMEHLWe 2 aTtomu KapOoHy i
LOHaNMeHLIe oAnH KapOoH-kapOOHOBUI NOABIMHUIA 3B'A30K i "ankiHOBUM" KOMMOHEHTOM € rpyna, Ky
CKNagaloTb LOHaMeHwWe 2 atoMu KapboHy i LoHaWMeHLLIe OAUH KapOOH-kapOOHOBMIA NOTPIMHMIA
3B'A30K. ANKiNMbHUA KOMMOHEHT, HACUYEHMN abo HeHaCUYEeHUn, Moxke OyTU po3rany>keHui, NiHiRHWIA
abo UUKNIYHUA.

"ANKeHinoM" € niHitHa abo posranykeHa rigpokapboHoBa NaHUKOroBa paaukanbHa rpyna, sika
CKNagaeTbCsa nuile 3 atomis KAapOoHy i rigporeHy, MiCTUTb LLIOHAMMEHLUE OAWH NOABINHUIA 3B'SI30K i 2-
10 aTtomiB kapboHy (C2-CroankeHin). Yncnosi mexxi, Hanpuknag, "2-10" CTOCYTbCS KOXHOIO Linoro y
UMX Mexkax; Hanpuknag, "2-10 atomiB kapboHy" 03Ha4vae, WO ankeHinsHa rpyna Moxxe ckragaTtuch 3 2,
3iT. o. atomis kap6boHy, Ao i Bknovatoun 10 atoMiB kKapOoHy. Y AeakMX BTIMEHHAX ankeHin BKMNo4ae
2-8 aTtoMiB kapOoHy. B iHLIMX BTINEHHSIX ankeHin Bkniovae 2-5 atomie kapboHy (Hanpuknag, C2-Cs
ankeHin). AnNKeHin npMegHaHo A0 PELUTU MOMEKYNU OAMHOYHWUM 3B'A3KOM, Hanpuknag, Yepes eTeHin
(BiHiN), npon-1-eHin (anin), 6yT-1-eHin, neHT-1-eHin, neHta-1,4-gieHin Towo. SAKWO He 3as3Ha4yeHo
iHWE, anKeHiNbHY rpyny, SK BapiaHT, 3aMilleHo ogHMM abo Ginblue 3amiCHUKAMMW KUMKW HE3ANEXHO €:
arnkin, retepoarnkin, ankeHin, ankiHin, Uuknoankin, retepoyunknoarnkin, apun, apunarnkin, retepoapun,
retepoapunankin, rigpokcu, ranoreH, uiaHo, TpudnyopMmeTun, TPUDIYOPMETOKCU, HITPO,
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TpumeTtuncunadin, -OR", -SRa, -OC(0)-Rsa, -N(R?)2, -C(O)Re?, -C(O)ORa, -OC(O)N(R?)2, -C(O)N(Ra)2, -
N(Ra)C(O)ORa, -N(Ra)C(O)Ra, -N(Ra)C(O)N(R?)2, N(Ra)C(NRa)N(Ra)2, -N(R2)S(O):Ra (ae t gopisHioe 1
abo 2), -S(OxOR?2 (e t gopisHoe 1 abo 2), -S(OxN(R?)2 (ae t gopisHwoe 1 abo 2) abo PO3(R?)2, ae
KOXKHa R? € He3anexHo riaporeH, ankin, pnyopankin, kapéouuknin, kapbouukninankin, apun, apankin,
reTepoLMKNoarnkin, retepouuknoankinankin, rerepoapun abo retepoapunarnkin.

"AnKeHin-yuknoankinoMm" € -(ankeHin)uuknoankinbHUW pagukan, Ae ankeHin i uuMknoankin
ONMCAHOTO TYT, K BapiaHT, 3aMillieHnin ogHuM abo Ginblue 3amiCHMKaMM, NoAiGHUMKU ONMCaHUM Ans
ankeHiny i yuknoankiny BignosigHo.

"ATNKiHIiNOM" € niHiiHMI abo posranykeHuh rigpokapOOHOBUI NAHUIOrOBUIA paaukan, wWo
CKnagaeTbcs 3 atoMiB KapOOoHy i rigpPOreHy, MiCTUTb LLOHAWMEHLUE OAWH NOTPIAHWUIA 3B'A30K | Mae 2-10
aTtomiB kapboHy (C2-C1o ankiHin). Ymucnosi mexi, Hanpuknag, "2-10" CTOCYIOTLCS KOXKHOTO Ljinoro y uux
Mexax; Hanpuknag, "2-10 atomis kapboHY" 03Hauae, WO ankiHinbHa rpyna MoXe cknagatucb 3 2, 3 i
T. 4. aTomiB KapOoHy, A0 i Bkrtodaoum 10 atomiB kapOoHy. Y AesKMUX BTIMEHHAX ankeHin Bknwoyae 2-8
aTomiB kKapOoHy. B iHLIMX BTINEHHSIX ankiHin Bknovyae 2-5 atomie kapboHy (Hanpuknaga, C2-Cs ankiHin).
ATnKIHIN NpUEaHAHO A0 PELUTW MOMNEKYNU 4Yepe3 OAWHOYHUI 3B'A30K, Hanpuknag, €TUHIN, NPOnuHIn,
OYTUHIN, NEHTUHIN TOWO. AKLIO HE 3a3HAYEHO iHLIE, anKiHiNbHY rpyny, siK BapiaHT, 3aMilleHO OAHUMM
abo Ginblue 3aMiCHUKaMK, SKUMW HE3amneXHo €. arnkin, reTepoarnkin, ankeHin, ankiHin, uMknoankin,
reTepouunknoankin, apun, apunankin, retepoapun, retepoapunankin, rigpokcu, ranoreH, uiaHo,
TpudbnyopMeTun, TpudnyopMeToKkCH, HiTpo, TpumeTtuncunadin, -OR", -SR2, -OC(0)-R?, -N(R?)., -
C(O)Ra3, -C(O)OR2, -OC(O)N(R?3)2, -C(O)N(R3)2, -N(R®)C(O)OR?, -N(R3)C(O)R?, -N(R3}C(O)N(R?)2,
N(Ra)C(NR"}N(Ra)2, -N(Ra)S(O}R? (ae t popisHioe 1 abo 2), -S(OYOR2 (ae t gopisHioe 1 abo 2), -
S(O)N(Ra)2 (ge t popiHioe 1 abo 2) abo POs(Ra)2, ae kokHa Ra - He3amnekHO TigporeH, arkin,
donyoparnkin, kapGouumknin, kapGouukninankin, apun, apankin, retepoumknoankin,
reTrepouuMknoarnkinankin, rerepoapun abo retepoapunarnkin.

"ANKIHIN-UMKNoankinom € -(ankiHin)uuknoankinbHWin pagukan, e ankiHin i yuknoankin onucaHo
TYT, 9K BapiaHT, 3amiweHunin ogHum abo Binblie 3amiCHUKaMK, NOAIGHUMM ONUCAHMM AN ankiHiny i
LMKoankiny signosigHo.

"Kapbokcanbaerig" crocyetbesa -(C=0)H paaukany.

"Kap6okcunom € -(C=0)OH pagukan.

"Lliano" crocyetbesa pagukany -CN.

"Unknoankinom” € MOHOUMKNIMHUIA abo MOMUMKNIYHUMIA pagukan, akMin MICTUTb nuwe kapboH i
rigporeH i moxe 6yTn HacuveHunm abo 4YacTKOBO HeHacudveHuin. LIMknoankinbHi rpynu BKMOYMAaOTb
rpynu 3 3-10 kinbueBux atomiB (C2-Croumknoankin). Mexi, Hanpuknaz, "3-10" CcTOCYIOTbCA KOXHOro
uinoro y umux mexax, Hanpuknag, "3-10 aromis kapboHy" 03Ha4dae, Lo UMKNoankinbHa rpyna mMoxe
Matn 3, 4 i T. A4. aToMiB KapboHy A0 i Bkmovatoum 10 atomie kapboHy. Y aeskux BTineHHaX ue Cs-
CsumknoankineHun  abo  Cs-CsuuknoankinbHui — pagukan.  InocTtpatuBHuMKM — npuknagamu
UMKNoankinbHMx rpyn € (He nuie): UMKNoNponin, UMKNOoOYyTWUN, UMKMONEHTWUN, UUKMNOMEHTEHIN,
LUKITOTEKCHUIT, LUKMOTEKCEHIMN, LIMKNOCENTUI, LIMKITOOKT U, LUKITOHOHIN, LUMKnogeunn, HopOopHin Towo.
AKWO He 3a3HA4YeHO iHWe, UMKMoarnkinbHy rpyny, K BapiaHT, 3aMilleHo ogHum abo OGinbLue
3aMiCHMKaMK, SKMMW  He3anexHo €. ankin, retepoarnkin, ankeHin, ankiHin, uukrioankin,
reTepouunknoankin, apun, apunankin, retepoapun, retepoapunankin, rigpokcu, ranoreH, uiaHo,
TpudbnyopMeTun, TpudnyopMeToKkCH, HiTpo, TpumeTtuncunadin, -OR", -SR2, -OC(0)-R?, -N(R?)., -
C(O)Ra, -C(O)ORa, -OC(O)N(Ra)2, -C(O)N(R?)2, -N(Ra)C(O)ORa, -N(Ra)C(O)Ra, - N(Ra3)C(O)N(Ra)2,
N(Ra)C(NRa)N(Ra)2, -N(R2)S(O})R? (ne t popisHioe 1 abo 2), -S(O)xOR? (ne t popisHioe 1 abo 2), -
S(O)N(Ra)2 (ge t popiHioe 1 abo 2) abo POs3(Ra)2, ae kokHa Ra - He3amnekHO TigporeH, arkin,
donyoparnkin, kapGouumknin, kapGouukninankin, apun, apankin, retepoumknoankin,
reTrepouuMknoarnkinankin, rerepoapun abo retepoapunarnkin.

"Uuknoankin-ankeHin" €  -(uuknoankin)ankeHineHMM  pagukanom, Ae  uuknoankin i
reTepoLMKNOAnKin onMcaHo TyT, sIK BapiaHT, 3amilleHnM ogHuM abo BinbLie 3amicHukamm, nogibHummn
onucaHuM ANA reTepouUunKoankiny i yuknoankiny BianosigHo.

"Uuknoankin-retepouyuknoankinoMm” € -(UuknoankinretepouuknivyHUn paaukan, ge umknoankin i
reTepoLMKNOArnKin onMcaHo TyT, SK BapiaHT, 3aMileHnii oaHum abo BinbLue 3amicHMKkamm, nogibHumMmn
onucaHuM ANA reTepouUunKoankiny i yuknoankiny BianosigHo.

"Uuknoankin-retepoapunom” € -(UMKNoankimretrepoapunbHUiA pagukan, ae uuknoankin i
reTepoLMKNOAnKin onMcaHo TyT, K BapiaHT, 3aMilleHnit ogHum abo BinbLie 3amicHUKamm, noaibHUMm
onucaHuM ANA reTepouUunKoankiny i yuknoankiny BianosigHo.

TepmiH "ankokcu" crocyeTbCa rpynu -O-ankin, ska mae 1-8 atomiB kapOOHy y NiHIMAHIRA,
po3ranykeHin, UMKMiYHIA KoHirypauii i 1x komOiHauisax, npueaHaHux A0 TONOBHOT CTPYKTYPU
okcureHom. [puknagu BKMAKOYAOTb METOKCU, E€TOKCW, MPOMOKCH, i30MNPOMOKCHU, LUKMOMPONINOKCH,
LMKIOreKCMMOKCK ToLO. "Huxda ankokcu" CTOCYeTbCa ankokcurpynu 3 1-6 kapboHamu. Y geskmx
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BTiNneHHsx C1-C4ankin € ankinbHOIO rpynoto, sika BKIoYae NiHinHi i po3rany>xeHi NaHuiorosi ankinum 3 1-
4 atToMamMu KapboHy.

TepMiH "3amilleHa ankoKcu" CTOCYETbLCA ankoOKCUIpynu, A€ ankinbHWUA KOMMNOHEHT € 3aMilleHnm (-
O-(3amiweHnin ankin)). AKWOo He 3a3HaYeHo iHWe, ankinbHUA KOMNOHEHT ankoKCUrpynu, 9K BapiaHT,
3aMilleHo oaHMMm abo Ginblie 3amiCHMKaMK, AKUMKM He3amnexHO €. ankin, retepoankin, ankeHin,
ankiHin, yuknoankin, retepouuknoankin, apun, apunankin, retepoapun, retepoapunarnkin, riapokcu,
ranoreH, uiaHo, TpudbnyopmeTun, TpupnyopmeTokeu, HiTpo, TpumeTuncunatin, -OR?, SR?3, -OC(0)-
R, -N(R3?)2, -C(O)R?, -C(O)OR2, -OC(O)N(R%)2, -C(O)N(R2)2, -N(R*)C(O)OR?, -N(R®C(O)R3, -
N(R2)C(O)N(R?)2, N(R#)C(NR}N(R?)2, -N(R#)S(OxR? (ne t popisHioe 1 abo 2), -S(OxOR? (ge t
aopisHoe 1 abo 2), -S(O)iIN(R?)2 (ae t gopisHioe 1 abo 2) abo POs(Ra)2, ae koxHa Ra - He3anexHo
rigporeH, ankin, donyoparnkin, kapéouuknin, kapbouukninankin, apun, apankin, reTepouMKnoarnkin,
reTrepouuMknoarnkinankin, rerepoapun abo retepoapunarnkin.

TepmiH "ankokcukapboHin" crocyetbca rpynu dopmynu (ankokcn)(C=0)-, npueaHaHoi 4depes
kapboHin «kapboH, Ae B AanKOKCUrpyni nokasaHo KinbkicTb atomie  kapboHy. Omxke, Ci-
CsankokcMkapOOHinbHa rpyna € ankokcurpynoto 3 1-6 atomamu kapOboHy, MPUEQHAHOIO YEPES OKCUTEH
[0  kapboHinbHOro 3B'Asky. "Hwxumm  ankokcukapOoHinom" € ankokcukapboHinbHa rpyna, ne
anKOKCUrpyna € HUKYOI0 ankoKCUrpynow. Y aeskux BTiNeHHsAX Ci1-C4 ankoKCW € anKOKCUIPynoto, Aka
BKITKOYAE MiHIAHI i po3rany»eHi NaHUOroBi ankokeurpynu 3 1-4 atomamu KapboHy.

TepMiH  "3amiwleHnin  ankokcukapOoHin" crocyeTbca rpynu  (3amiweHun  ankin)-O-C(O)-,
npueaHaHoT A0 rONOBHOT CTPYKTYP Yepesd KapOoHinbHy (pyHKUIOHANbHICTb. AKLIO He 3a3HaYeHO iHLWe,
ankineHW KOMMOHEHT ankoKkcMkapOoHINOi rpynu, £K BapiaHT, 3aMmilleHo oaHum abo OGinblue
3aMmiCHMKaM, SKAMKM  He3anexHo €. arnkin, retepoankin, arnkeHin, ankidin, uuknoankin,
reTepouunknoarnkin, apun, apunankin, retepoapun, retepoapunankin, rigpokcu, ranoreH, uiaHo,
TpudbnyopMeTun, TpudnyopmeTokeu, HiTpo, Tpumetuncunanin, -ORa, SRa, -OC(0O)-Re?, -N(Ra?)., -
C(O)Ra, -C(O)ORa, -OC(O)N(Ra)2, -C(O)N(R?)2, -N(Ra)C(O)ORa, -N(Ra)C(O)Ra, - N(Ra3)C(O)N(Ra)2,
N(R2)C(NR#)N(R?)2, N(R3)S(O):R? (ne t popisHioe 1 abo 2), -S(OxOR? (ne t popisHioe 1 abo 2), -
S(O)N(R*)2 (ge t popiHioe 1 abo 2) abo POs3(R?)2, ae kokHa R? - He3amnekHO TigporeH, arkin,
donyoparnkin, kapGouumknin, kapGouukninankin, apun, apankin, retepoumknoankin,
rerepoumknoarnkinankin, retepoapun abo rerepoapunankin.

"Aumn" crtocyeTbea rpyn (ankin)-C(O)-, (apun)-C(O)-, (retepoapun)-C(0O)-, (retepoankin)-C(O)- i
(retepouuknoankin)-C(O)-, ae ua rpyna npuegHaHa [0 TOMOBHOT CTPYKTYpu 4epe3 KapOOHinbHY
dyHKUjOHANBHICTL. Y Aeskux BTiNeHHAX ue Cq1-CioaunneHUn pagukan, SkMi BUSHa4Ya€ NoBHY KinbKicTb
naHutorosux abo KinbUEeBUX aTOMIB ankiny, apuny, retepoapuny abo retepouUMKnoankinbHoT YacTUHU
auMnokeurpynu nioc kapboxin kapboHauuny, To6To TpK iHWI KinbueBi abo NaHUOroBi atTomMu Mnc
kap6oHin. Akwo pagukan R retepoapunom abo reTepounKnoankinom, reTepokinbuesi adbo naHUorosi
aTOMMW € BHECKOM Y MOBHY KiNMbKiCTb NAHLIOTOBMX abo KinbLEBMX aTOMIB. KO He 3a3HA4YeHo iHwe,
"R" aumnokcurpynu, sik BapiaHT, 3aMillleHO oaHuM abo Binblue 3aMiCHUMKaAMWU, KUMKW HE3aNEXHO €:
arnkin, retepoarnkin, ankeHin, ankiHin, uaknoankin, retepouuknoarnkin, apun, apunankin, retepoapun,
retepoapunankin, rigpokcu, ranoreH, uiaHo, TpudnyopMmeTun, TPUDIYOPMETOKCU, HITPO,
TpumeTtuncunadin, -OR?, SR2, -OC(0)-R?, -N(R3)2, -C(O)R?, -C(O)OR?3, -OC(O)N(R?)2, -C(O)N(R?3)2, -
N(R:C(O)OR?, -N(R*)C(O)Ra, - N(R*)C(O)N(R2)2, N(R?)C(NRa})N(R?)2, -N(R?)S(O):R? (ae t aopisHIoe
1 abo 2), -S(O}OR? (ge t gopisHioe 1 abo 2), -S(OxN(R?)2 (ae t gopisHioe 1 abo 2) abo PO3(R?)2, ge
KOXKHa R2 - He3aneHo rigporeH, ankin, dnyopankin, kapbouuknin, kapbouukninankin, apun, apankin,
reTepoLMKNoarnkin, retepouuknoankinankin, rerepoapun abo retepoapunarnkin.

"Auunokcu" crocyetbca paaukany R(C=0)0O-, ae "R" - ankin, apun, retepoapun, rerepoankin abo
rerepouuknoankin. ¥ peskux BTineHHsax ue € Ci-Csaunnokcu pajukan, siIKMi CTOCYETbCS MOBHOT
KiNbKOCTi NnaHutoropux abo KinbLeBux aTOMIB ankiny, apuny, retepoapuny abo retepoumknoankinbHoi
YACTUHM auMNOKCUrPyNu NC KapOoHin kapboHauuny, TOOTO TPM iHWI KiNnbUeBi aG0 NaHUOroBi aTomu
nnoc kapboHin. Akwo paaukan R € retepoapunom abo reTepouMKnoarnkinom, retepokinbuesi abo
NaHLUIOroBi aTOMW BXOASITb Y NOBHY KiNbKICTb NaHLIIOroBUX abo KinbLeBUX aTOMIB. HAKLLO HE 3a3HAYEHO
iHWwe, "R" auMnoKkcurpynu, siKk BapiaHT, 3aMilleHOo oaHUM abo Binblue 3aMiCHUKaMU, SKUMU HE3ANEXHO
€. ankin, reTtepoarnkin, ankeHin, ankidin, UWKnoankin, reTepouMKnoankin, apun, apunankin,
retepoapun, retepoapunarkin, rigpokcu, ranoreH, uiaHo, TpucnyopMmeTun, TpUpnyopMeToKCH, HITpO,
TpumeTuncunadin, -OR3, -SR?, -OC(0)-R?, -N(R?)2, -C(O)R?, -C(O)OR?, -OC(O)N(R?)2, -C(O)N(R3)2, -
N(Ra)C(O)ORa, -N(Ra)C(O)Ra, -N(Ra)C(O)N(R?)2, N(Ra)C(NRa)N(Ra)2, -N(R2)S(O):Ra (ae t gopisHioe 1
abo 2), -S(OxORa (ge t gopisHoe 1 abo 2), -S(OxN(R?)2 (ae t gopisHwoe 1 abo 2) abo PO3(R?)2, ae
KOXKHa R2 - He3aneHo rigporeH, ankin, dnyopankin, kapbouuknin, kapbouukninankin, apun, apankin,
reTepoLMKNoarnkin, retepouuknoankinankin, rerepoapun abo retepoapunarnkin.

"AMiHO" abo "aMiH" cTocyeTbCcA pagukanbHoi rpynu -N(Ra)z, ae koxkHa R2 - He3anexHo rigporeH,
ankin, dnyopankin, kapbouuknin, kapObouuKninankin, apun, aparnkin, reTepouuknoankin,
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reTepouumknoankinankin, retepoapun abo retepoapunarkin, skwo He 3asHadeHo iHwe. Konu -N(Ra)2
Mae aBi Ra, BigMiHHI Big riaporeHy, BOHU MOXyTb 6yTu 3'€qHaHi 3 aTOMOM HITPOreHy, yTBOpIOOYn 4-, 5-
, 6- abo 7-uneHHe kinbue, Hanpuknag, -N(R2)2 Bknioyae (He nuwe) 1-niponiauHin i 4-mopdoniHin.
AKLWIO He 3a3HadeHOo iHWe, amiHorpyny, K BapiaHT, 3aMilleHO ogHMM abo GinblLue 3amiCHMKamm,
SAKUMWU HE3ane)kHO €. ankin, retepoankin, ankeHin, ankidin, uuknoarnkin, retepouuknoankin, apun,
apunankin, retepoapun, reTtepoapwnankin, rigpokcu, ranored, uiaHo, TpudnyopmeTun,
TpudbnyopMeTOKCH, HITpOo, TpumeTuncunadin, -OR?, -SR?3, -OC(0)-R?, -N(R?)2, -C(O)R?, -C(O)OR?, -
OC(O)N(R®)2, -C(O)N(R?)2, -N(R1)C(O)OR?, -N(R?)C(O)R?, - N(R*)C(O)N(R?)2, N(R*)C(NRa)N(R%)2, -
N(Ra)S(O)}Ra (ae t popieHioe 1 abo 2), -S(O}OR?2 (ge t popisHioe 1 abo 2), -S(O)xN(Ra)2 (ge t
JopisHioe 1 abo 2) abo POs3(R2)., oe koxkHa R? - HesanexHO rigporeH, ankin, dnyopankin,
kapbouuknin, kapbouukninankin, apwn, apankin, reTepouUuKnoankin, reTepouuknoankinankin,
rerepoapun abo retepoapunankin, i KOXKHUA 3 LMX KOMMOHEHTIB MOxke ByTu, K BapiaHT, 3aMileHUA.

TepmiH "3aMillleHa amiHo" Takox ctocyeTbest N-okcuaiB rpyn -NHRY i NRYRY, onucaHux Buiue. N-
okcuan  MOXyTb  OyTM  npurotoBneHi  oBpobkolo  BIAMOBIAHOT  amiHOrpynu,  Hanpuknag,
rigporeHnepokcmaoM abo m-xnopnepokCMBEH3OMHOI KUCNOTOK. YMOBM Uiei peakuii € apobpe
BiAOMUMMW.

"Amig" abo "amMigo" ctocyeTbesa xiMiyHoro komnoHeHTy popmynun -C(O)N(R)2 abo -NHC(O)R, ae R
BUOpAaHO 3 rpynu, AKy CKIagatoTh rigporeH, ankin, UMKnoankin, apun, rerepoapun (NpuegHaHuin vyepes
KinbLEeBMI KapOoH) i retepoaniuuknin (npueaHaHui Yepes KinbLUeBUn KapOOoH), KOXHUIN 3 SIKUX MOXE,
SK BapiaHT, 6yTu 3aMilleHunin. Y aedakux BTiNeHHAX ue € C1-C4 amigo abo amigHui pagukan, sKkui
BKIIOYAE amigHui kapbOoHIN y MOBHY KinbKicTb KapOoHiB y pagukani. Rz y - N(R)2 amigy moxe, sk
BapiaHT, po3rnaaaTucb pa3oM 3 HITPOreHOM, ANS IKOro BOHA NpUEAHaHa, yTeopioodn 4-, 5-; 6- abo 7-
yrieHe Kinbue.

AKLIO He 3a3HA4YeHO iHWe, amiaorpyny, K BapiaHT, 3amillleHO He3ane)KHo oaHum abo Ginblue
3aMiCHMKamMu, onucaHuMu ANS ankiny, uuknoankiny, apuny, retepoapun abo retepouuknoankiny.
AMig moxe 6yTM aMmiHOKMCNOTOK abo NenTUAHOK MOMEKYIOH, NPUEAHAHOI0 A0 cnonyku dopmynu (1),
YTBOPIOKOYM NPONiKU. Byab-Akuit amiHHUA, riapokcn abo kapbokcunbHMin GiMHUIA NaHUIOr Ha cnonykax,
onucaHux TyT, Moxke 6yTn amigucikoBaHuii 3a npoLUeaypoto, BiAomoo daxiBusaM, AKy MOXHAa 3HAWTH,
Hanpuknag, y Greene, Wuts, Protective Groups in Organic Synthesis, 3.sup.rd Ed., John Wiley &
Sons, New York, N.Y., 1999, BKno4eHOMY NOCUNAHHAM.

"ApomatndHuin" abo "apun" CTOCyeTbCA apoMaTuYHOro pagukany 3 6-10 kinbUueBMMKU aTtoMamu
(Hanpuknag, Ce-C1o apoMaTudHuii abo Ce-C1o apun), SKMA LLOHANMEHLLE OAHE KinbLe, KOH'IOroBaHe 3
pi €NEeKTPOHHOK CUCTEMOIO, fIka € kapbouuknivyHoto (Hanpuknag, dedin, dpnyopeHin i HadTun).
biBaneHTHi pagukanu, yTBOpPeHi 3 3aMilleHUX OEH30NbHMX NOXiAHWX, AKi BiNbHI BANEHTHOCTI Ha
KinbLUeBUX aTomMax, Ha3uBalTb 3aMilleHUMK (peHineHoBuMu pagukanamu. biBaneHTHi pagukanu, sk
OTPUMYIOTb 3 YHIBANEHTHMX NOMILUMKNIYHUX rigpokapboHOBMX paaukanis, Ha3BM SKMX 3aKiHUYIOTLCS Ha
"-in", BUAANEHHAM OAHOr0 aTtoMy rigporeHy Bia atoMy KapOOHY 3 BiNMbHOK BANEHTHICTIO, HA3UBAIOTD,
gopatoumn "-igen" o Ha3BKM BiANOBIAHOrO yHiBAaneHTHOro pagukany, Hanpuknag, HadptunoHa rpyna 3
ABOMa ToYKaMu NpUeaHaHHA, € HadhTunigeHoMm. YMcnosi No3HayYeHHs, Hanpuknag, "6-10" crocyloTbes
KOXKHOTO LiNoro y unx mexkax; Hanpuknag, "6-10 kinbueBux atomis" o3Hadvae, Lo apunbHa rpyna Moxe
Matu 6, 7, ... KinbueBux aTtoMmiB, A0 i Bknouvawun 10 kinbueBux aToMmiB. Lled TepMmiH BKMvae
MOHOUMKNIYHI abo 3nuTi noniumknivHi Kinbuesi (To6TO, KiNbUs 3 CNIMbHUMKM CYMKHUMMW napamu
KinbLUeBUX aTOMIB) rpynu. AKLWIO HEe 3a3Ha4yYeHo iHWe, apunbHU KOMMNOHEHT, SK BapiaHT, 3aMilleHo
ogHuM abo OinblUe 3aMiCHMKaAMKM, SKMUMU HE3aneXHO €. ankin, retepoankin, ankeHin, ankidin,
LMKIIoankin, retepoUnknoankin, apun, apunankin, retepoapun, retepoapunarnikin, rigpokcu, ranoreH,
uiaHo, TpudnyopmeTun, TpudyopMeTOoKeH, HiTpo, Tpumetuncunadin, -ORa, -SRa, -OC(O)-Rse, -
N(R?)2, -C(O)Ra, -C(O)ORz, -OC(O)N(R?)2, -C(O)N(R2a)2, -N(Ra)C(O)OR2, -N(R#)C(O)Ra, -
N(R2)C(O)N(R?a)2, N(R#)C(NR}N(R?)2, -N(R#)S(O)xR? (ne t popisHioe 1 abo 2), -S(OOR? (ge t
aopisHioe 1 abo 2), -S(ON(R?)2 (ge t gopisHioe 1 abo 2) abo PO3(R?)2, ge koxkHa R? - He3anexHo
rigporeH, ankin, donyopankin, kapéouuknin, kapbouukninankin, apun, apankin, reTepouMKnoarnkin,
reTepoumknoarnkinankin, retepoapun abo retepoapunankin.

"Apankin" abo "apunankin" ctocyetrbca (apun)ankinbHOro paaukany, Ae apun i ankin onucaHo TyT,
SIK BapiaHT, 3amilleHoro oaHumM abo Ginblie 3amicHMKaMu, NOAIGHUMM ONUCAHUM ANA apuny i ankiny
BiANOBIAHO.

"EcTepom” € ximiuHui pagukan dgopmynu -COOR, ae R BubpaHo 3 rpynu, sky CKrnagatoTb ankin,
uuknoankin, apun, retepoapun (NpuegHaHui depes KinbueBui KapboH) | reTepoaniyuknin
(MpueaHaHuin Yepes KinbLeBUi KapboH). Byab-akui amiHHWIA, rigpokcu abo kapOOKCMNbHUA BidHMIA
naHuor Ha cnonykax, onucaHux TyT, Moxke OyTu ectepuchbikoBaHuii. poueaypu i KOHKpeTHi Ans
OTPUMAHHS TakMX ecTepiB € BigoMumn daxiBusiM i MOXKyTb OyTK 3HanaeHi y, Hanpuknaa, Greene and
Wouts, Protective Groups in Organic Synthesis, 3.sup Ed., John Wiley & Sons, New York, N.Y., 1999.
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AKLIO HE 3a3HAYEHO iHWe, eCTepHy rpyny, SK BapiaHT, 3aMilleHo ogHum abo Binblue 3amiCHMKamu,
SAKUMWU HE3ane)kHO €. ankin, retepoankin, ankeHin, ankidin, uuknoarnkin, retepouuknoankin, apun,
apunankin, retepoapun, reTepoapunankin, rigpokcu, ranored, uiaHo, TpudnyopmMeTun,
TpudbnyopMeTOKCH, HITpOo, TpumeTuncunadin, -OR?, -SR?3, -OC(0)-R?, -N(R?)2, -C(O)R?, -C(O)OR?, -
OC(O)N(R®)2, -C(O)N(Ra)2, -N(R®)C(O)OR?, -N(R*)C(O)Ra, - N(R3)C(O)N(R*)2, N(Ra)C(NR?)N(R)2, -
N(R2)S(O}R? (ae t popisHioe 1 abo 2), -S(O}OR? (ge t popisHioe 1 abo 2), -S(O)xN(R3)2 (e t
aopisHioe 1 abo 2) abo POs3(R?)2, e koxkHa R? - HesanexHO rigporeH, ankin, dnyopankin,
kapbouuknin, kapbouukninankin, apwmn, apankin, reTepouUuKnoankin, reTepounknoankinankin,
retepoapun abo retepoapunankin.

"®onyopankinoMm" € ankinbHWA paaukan, 3aMilleHuin ogHuM abo  Ginbwe dnyopoBUMU
pagukanamu, BWU3Ha4YeHUMW BuULlEe, Hanpuknag, TpudnyopmeTunom, audpnyopmetunom, 2,2,2-
Tpudpnyopetunom, 1-conyopmetun-2-cnyopetunom Towoe. AnKinbHa 4vactuHa nyopankinbHoro
paaukany moxe 6yTu, sk BapiaHT, 3amillleHa, Ik ONUcaHo ANA ankinbHOoi rpynu.

"lanoreH", "ranoreHia" osHauae dnyop, xnop, 6pom abo wWoa. TepmiHu "ranoreHankin”,
"ranoreHankeHin", "ranoreHankidin" i "ranoreHankokcu" BKNIOYAaOTb arKifbHi, ankeHiNbHi, ankiHinbHi i
anKkoKCU CTPYKTYpM, 3amilleHi odHol Oinblue ranoreHHummn rpynamum abo ix komOGiHauismu,
Hanpuknag, Tepmidy "dpnyopankin” i "pnyopankokcu" BKMOYAOTb ranoreHankinbHi i ranoreHankokcu
rpynu, BianoBigHO, B AKUX ranoreHom € ¢pnyop.

"TeTepoankin", "retepoankeHin” i "rerepoankiHin® BKMO4YalOTb, SK BapiaHT, 3aMillieHi ankinoHi,
anKeHiNbHi | ankiHinbHi pagukan 3 ogHMM abo Oinblue CKENEeTHUMU NaHUOrOBUMU aToOMaMmm,
BUOpaHMMK 3 aToMiIB, BiAMIHHMX Big kapOOHyY, Hanpuknag, OKCUreHy, HiTporeny, cynbdypy, docdopy,
abo ix komOGiHauin. MoxyTb 6yTn HagaHi mexi, Hanpuknag, Ci-CsreTepoankin o3Hayae naHuwor
OOBXMHOIO A0 4 atomis, Hanpuknag, pagukan -CH2OCH2CHs € "C4" reTepoankinom, Skun Bknwo4vae
reTepoaToMHUI LIEHTP Y aTOMHOMY NaHutory.

MpueaHaHHa A0 pewTy MONeKynu moxe 0yTu yepes retepoarom abo kapOoH y reTepoankinbHoOMy
naHuiory. eTepoankinbHa rpyna moxe OyTu 3amiwieHa ogaHuMm abo 6Ginblie 3amMiCHUKaMK, SIKUMM
He3anexXHo €: ankin, retepoankin, ankeHin, ankidin, yuknoankin, retepounknoarnkin, apun, apunankin,
retepoapun, retepoapunankin, rigpokcu, ranoreH, uiaHo, HITPO, OKCO, TiOKCO, TPUMETUSICUNAHIn, -
ORa3, -SR2, -OC(0)-R?, -N(R#)2, -C(O)R?, -C(O)OR, -C(O)N(R?3)2, -N(Ra)C(O)OR?, -N(R?)C(O)R?, -
N(R2)S(O}R? (ae t popisHioe 1 abo 2), -S(O}OR? (ge t popisHioe 1 abo 2), -S(OxN(R3)2 (e t
JopisHioe 1 abo 2) abo POs3(R?)2, ge koxkHa R? - HesanmexHO rigporeH, ankin, dnyopankin,
kapbouuknin, kapbouukninankin, apwmn, apankin, reTepouUuKnoankin, reTepounknoankinankin,
retepoapun abo retepoapunankin.

"TeTepoankinapun" crocyeTbca -(reTepoarnkin)apunbHOro paaukany, ge retepoankin i apun
ONMUCAHO TYT, SIK BapiaHT, 3amilleHoro ogHum abo GinbLue 3amicHMKammu, noAibHUMKU onMcaHuM Ans
retepoarnkiny i apuny BignosigHo.

"TeTepoankinretepoapun" cTocyeTbcs -(reTepoankinretepoapunsHoOro pagukany, e retepoankin
i reTepoapun ONMCaHO TYT, K BapiaHT, 3amilleHoro ogHuM abo Ginblie 3amicHMKamu, noaibHUMu
onucaHum AnNga retepoarnkiny i retepoapuny BignosigHo.

"TeTepoankinretepouyuknoankin" crocyetbca -(reTepoankin)retTepounknoankinbHoro pagukany, ae
retepoarkin i retepoapun onucaHo TyT, AK BapiaHT, 3amilleHoro oaHuMm abo GinbLie 3amiCHMKaMMU,
noAaibHUMM ONUCAHUM ANs reTepoankiny i rerepoyuknoankiny BianoeigHo.

"TeTepoankinuukroankin" cTtocyeTbca -(reTepoankin)UuknoankinbHOro pagukany, ae retepoankin
i UMKnoankin onucaHo TyT, sk BapiaHT, 3aMilleHoro ogHuM abo Ginblue 3amiCHMKaMu, nNogiGHUMM
onucaHum AnNga retepoarnkiny i yuknoankiny esianosigHo.

"TeTepoapun” abo "reTepoapoMaTU4HUI" CTOCYETLCA 5-18-4NEeHHOro apoMaTU4HOro pagukany
(hanpuknag, Cs-CisreTepoapuny), SKUA BKNIOYae oauMH abo Oinblue KinbUeBMX retepoaTtoMis,
BUOpPaAHUX 3 HITPOreHy, OKCUTeHy i cynbdbypy, i akui mMoxe ©yTM MOHOLMKNIYHOW, GiuMKIivHOMW,
TPUUUKIIYHOW abo TeTpauuKkniyHOK KiNbLUEBOK CUCTEMOlD. Yucnosi mexi, Hanpuknag, "5-18"
CTOCYIOTBCA KOXHOMO LINOro y uux Mexax; Hanpuknag, "5-18 KinbueBux aTomis" o03Hauvae, Lo
retepoapunbHa rpyna moxe matu 5, 6, ... KinbUeBUxX aToMiB, 40 i BKMAOYaoun 18 KinbLeBUX aTOMIB.
biBaneHTHi pagukanu, OTPUMaHi 3 YHIBanNeHTHUX TreTepoapunbHUX pagukanis, Ha3BU HAKUX
3aKiH4yloTbCA Ha "-in", BUAANEHHAM OOHOro atoMy rigporeHy Bi4 atomy 3 BiflbHOK BaNEHTHICTIO,
OTPUMYIOTb AodaTtok "-igeH" A0 HasBWM BiAMOBIAHOrO YHIBANEHTHOro paaukany, Hanpuknag,
nipuaunebHa rpyna 3 gsoMa To4KaMu npuegHaHHs € nipuaunnigeHom.

N-BmicHUIA "reTepoapomaTuuHuii” abo "retepoapunbHUin” KOMMOHEHT CTOCYETbCS apoOMaTUYHOT
rpynu, B SKiM LLOHAWMEHLUE OOWH 3 CKENEeTHUX aTOMIB Kinbua € aToOMOM HiTporeHy. lNoniyuknivyHa
retepoapunbHa rpyna mMoxe Oytu 3nutoo abo He 3nuTow. eTepoatomMn y reTepoapuribHOMyY
paaukani €, sik BapiaHT, okucneHuMmn. OamH abo BinblLUe aToMiB HITPOreHy, SKLLIO BOHU €, SIK BapiaHT,
KBaTEPHi30BaHi. [eTepoapun npuegHaHO A0 pewTn MOnekynu depes Oyab-sikMA aTOM  Kinbus.
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Mpuknagu reTepoapunie BKMOYAOTbL (HE NULIE) aseniHin, akpuauHin, 6eHsimigasonin, 6eH3iHaonin,
1,3-6eH30aiokconin, 6eH3odypaHin, 6eH3okcasonin, 6en3so[d]riazonin, ©eHsoTiagiasonin,
6eH30[i][1,4]aiokceninin, 6eH30[b][1,4]okcasuHin, 1,4-6eH3o04iokcaHin, 6eH3oHaTOdypaHin,
GeH3okcasonin, 6eH3opiokconin, 6eH3ogiokcuHin, 6eHsokcasonin, 6eH3onipaHin, ©6eH3onipaHoHIn,
6eH3odypaHin, 6eH3odypaHoHin, 6eH3odypasanin, 6eH3oTiasonin, GeH3oTieHin (6eH3o0TiodeHiIn),
6eH30TieHo[3,2-d]nipuMigunin, GeHsoTpuasonin, ©6eH30[4,6]imigaso[1,2-alnipuaunHin, kapbasonin,
LMHOMIHIN, unknoneHTa[d]nipuMigunuin, 6,7-gurigpo-5H-umknonenTa-[4,5]tieHo [2,3-d]nipumiguHin, 5,6-
aurigpobenso[h]xiHa3oniHin, 5,6-aurigpo6enso[h]umMHoniHin, 6,7-gurigpo-5H-
6eH30[6,7]umknorenta[l1,2-c]nipnaasunHin, andexnsodypanin, anbensotiodeHin, dypadin, dpypasanin,
dypaHoHin, dypo[3,2-c]nipnaunin, 5,6,7,8,9,10-rekcarigpounknookta [pipumignHin, 5,6,7,8,9,10-
rekcarigpouuknookrald]-nipuaasuHin, 5,6,7,8,9,10-rekcarigpounknookrald]nipuaudin, isoTiasonin,
iMigasonin, iHaasonin, iHAonNin, iHgAa3onin, i30iHAO0NIN, IHAONIHIN, i30IHAONIHIN, I30XiHOMIN, IHAONI3MHIN,
isokcasonin, 5,8-meTaHo0-5,6,7,8-TeTparigpoxiHa3oniHin, HadTUpPUAKHIN, 1,6-HAadTUPUANHOHIN,
okcaaiasonin, 2-oKcoaseniHin, okcasonin, OKCUpaHin, 5,6,6a,7,8,9,10,10a-
oktarinpobeHso[h]xiHasoninin, 1-deHin-1H-niponin, deHa3uHin, deHoTiasuHin, deHoKCasnHin,
dTanasuHin, NTEepuaunHin, nNypuHin, nipadin, niponin, nipasonin, nipasono[3,4-d]nipumiganHin,
nipuavdin, nipuao[3,2-d]nipumiauHin, nipnao[3,4-dlnipuMiguuin, nipasuHin, nipumiguHin, nipugasutin,
niponin, XxiHas3oniHin, XiHOKcaniHin, XiHOMIHIN, i30XiHOMIHIN, TeTparigpoxiHoninin, 5,6,7,8-
TeTparigpoxiHasoniuin, 5,6,7,8-teTpariapobeH3o-[4,5]tieHo[2,3-d]nipumMigunin, 6,7,8,9-TeTparigpo-5H-
uuknoheptal4,5]tieHo[2,3-d]nipumigunin, 5,6,7,8-TeTparigponipnao[4,5-clnipugasutin, Tiasonin,
Tiagiasonin, TianipaHin, Tpwasonin, TeTpasonin, TpuasuHin, TieHo[2,3-d]nipumiaunHin, TieHo[3,2-
d]nipumiguHin, TieHo[2,3-c]nipuaunHin i TiotpeHin (TieHin).

AKLLIO He 3a3HaJeHo iHLLIEe, reTepapunbHUn KOMMOHEHT, K BapiaHT, 3aMillleHo oaHumM abo BinbLue
3aMmiCHMKaM, SKAMKM  He3anexHo €. arnkin, retepoankin, arnkeHin, ankidin, uuknoankin,
reTepouunknoarnkin, apun, apunarnkin, retepoapun, retepoapunankin, rigpokcu, ranoret, uiaHo, HiTpo,
OKco, Tiokco, TpumeTuncunatin, -OR?, -SR2, -OC(0)-R?, -N(R?)2, -C(O)R?, -C(O)OR?, -C(O)N(R?)2, -
N(R2)C(O)OR?, -N(Ra)C(O)R?, -N(Ra)S(O)R? (ae t popisHioe 1 abo 2), -S(OXOR? (ge t gopisHioe 1
abo 2), -S(OxN(R?)2 (e t gopisHioe 1 abo 2) abo POs3(R3)2, ae koxkHa R? - HE3anexHo rigporeH, arnkin,
donyoparnkin, kapbouumknin, kapbouukninankin, apun, aparnkin, retepoumknoankin,
reTrepouuMknoarnkinankin, rerepoapun abo retepoapunarnkin.

3amilleHnid reTepoapun TakoX BKMNIOYAE KiNbLUEBIi cuUcTeMu, 3aMileHi oaHum abo 6BinbLue
okcuaHumm (-O-) 3amicHUKamK, Hanpuknaa nipuauHin-N-okcugamu.

"TeTepoapunankin" CTOCYeETbCSA KOMMOHEHTY, WO Ma€ apuilbHWIA KOMMNOHEHT, NpUeaHaHWn Ao
ankineHoBOro KOMMOHEHTY, A€ NPUEAHAHHA OO0 PewTW MOMEKYNW 34IMCHIOETLCA Yepes3 ankineHoBy
rpyny.

"leTepoyuknoankin' crocyerbca cTabinbHOro 3-18-4neHHOro HeapomMaTWYHOro  KiflbLEBOTO
paaukany, Skui Bknoyae 2-12 atomiB kapOoHy i 1-6 retepoaTtoMiB, BUOPAHUX 3 HITPOTEHY, OKCUTEHY i
cynbdypy. Yucnosi mexi, Hanpuknag, "3-8" CTOCyITbLCA KOXHOIO LiNoro y uux Mexax; Hanpuknag, "3-
18 KinbUeBUX aTOMIB" O3Ha4ae, WO reTepouUuknoankinebHa rpyna moxe matu 3, 4, .... Kinbuesi aToMu
[0 i Bkmovarun 18 kinbueBuX aTOMIB. Y aeskux BTiNeHHAX ue Cs-CioreTepouuknoankin abo Ca-
CioreTepouuknoankin, abo Cs-CioreTepouuknoankin.

AKLWIO He 3a3Ha4YeHO iHWe, reTepouUMKIoankinbHU paaukan € MOHOLUMKNIYHOW, GiluuKniyvHOoo,
TPULMKITIMHOK ab0 TETPAUMKIIMHOIO KiMbLEBOK CUCTEMOIO, SiKa MOXE BKMOYATKU 3nuTi abo 3'edgHaHi
MICTKOM KinbLEBI cuctemMu. ['eTepoatomMmu y TreTEepOoLMKNOAnKiibHOMY paaukani mMoxyTb OyTu, 5K
BapiaHT, okucneHi. OguH abo Ginblue aTOMIB HITPOreHy, SKLIO BOHW €, 9K BapiaHT, KBAaTEPHI30BaHI.
eTepounknoankinbHWUI pagukan € 4acTkoBo abo MOBHICTIO HACUYMEHUN.

leTepouuknoankin Moxke 6yt NpuegHaHU A0 PeLTU MONEKyNU vepes Oyab-akuin atom Kinbus.
Mpuknagn Takux reTepouMKnoankinbHWX pagukanis BKNOYaOTb (HE NuLWeE)  AiOKCONnaHin,
TieHin[1,3]auTianin, AekarigpoisoxiHonin, iMigasonidin, iMigasonigutin, i3oTiasoniguHin,
isokcasoniguHin, MoOpONiHiN, oKTarigpoiHaonin, okTarigpoisoiHaonin, 2-okconinepasuHin, 2-
oKkconinepiguHin, 2-okconiponiguHin, okcasoniauHin, ninepiguHin, ninepasudin, 4-ninepigoHin,
niponiguxin, nipasoniguHin, XIHYKRigWHIN, TiazoniauHin, TeTparigpodypun, TpuTiaHin,
TeTparigponipaHin,  TiomopdoniHin,  TiamopdyoniHin,  1-okco-TiomopchoniHin i 1,1-giokco-
TioMOpOniHiN. AKLWO He 3a3HaYEeHOo iHWe, reTepouUMKnoankinbHUA KOMMNOHEHT, 9K BapiaHT, 3amilLleHo
ogHuM abo OinblUe 3aMiCHMKaAMKM, SKMUMU HE3aneXHO €. ankin, retepoankin, ankeHin, ankidin,
LMKIIoankin, retepoUnknoankin, apun, apunankin, rerepoapun, retepoapunarnkin, rigpokcu, ranoreH,
LiaHo, HiTpo, oKkco, Tiokco, TpumeTuncunadin, -OR", -SRa, -OC(0)-Ra, -N(Ra)2, -C(O)Ra, -C(O)ORa, -
C(O)N(R?)2, -N(R23)C(O)ORa, -N(R2)C(O)Ra, -N(R2)S(O)R? (ge t gopisHioe 1 abo 2), -S(OxOR? (ge t
aopisHioe 1 abo 2), -S(OxN(R2)2 (ge t gopisHioe 1 abo 2) abo PO3(R?)2, ge koxHa R2 - HeszanexHo
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rigporeH, ankin, donyopankin, kapéouuknin, kapbouukninankin, apun, apankin, retTepouuknoankin,
retepoapun abo retepoapunankin.

"l'eTepoumnknoankin® Tako) BkNovae OiUMKNiYHI KiNbUEBi CUCTEMM, A€ OAHE HeapoMaTu4dHe
Kinbue, 3BMYaiHo 3 3-7 KinbLUEeBUMMU aTOMaMM, MICTUTb LLUOHaMeHLWe 2 atomu kapboHy Ha AoaaTok
0o 1-3 retepoartomiB, HeE3aneXxHoO BUBPAHNUX 3 OKCUTEHY, Cynbdypy i HITPOreH, a TakoxX KoMOiHaLi, wo
BKMNIOYAIOTb LWOHANMEHLLE OAMH 3 UMX reTepoaToMiB; i iHWe Kinbue, 3BUYanHO 3 3-7 KinbUeBUMU
aTomMaMM, ke, 9K BapiaHT, MiICTUTb 1-3 retepoaroMu, He3anexHo BUOpPaHi 3 OKCUreHy, Cynbdypy i
HITPOreHy, i He € apOMaTUYHUM.

"IsoMmepamu” € pi3Hi Cnonykn 3 OOHaKOBOIO MONEKYNApPHOW ¢opmynoto. "CTtepeoizomepamn” €
i3oMepu, AKi pO3PI3HAIOTLCA NULIE NOPAAKOM po3TallyBaHHA aToOMiB y npocTopi. "EHaHTiomepoM" €
napa cTepeoci3omepiB, sKi HE MalOTb A3epKanbHUX BigobpakeHb, L0 HaKnagalTbCA OQHE Ha OAHe.
1:1 cyMiw napu eHaHTioMep € "pauemivyHow" cymiwwo. MNMosHavyeHHs "(.x.)" BMKOPUCTOBYIOTL AN
paueMiYHUX CyMiLlen.

"Liactepeoizomepamn” € CTepeoisoMepn, AKi MalOTb LLOHAWMEHLWIE ABa aCUMETPUYHI aTOMK, K
He € A3epKanbHUMK BiAoGpaXkeHHAMU OAMH oAHOro. ABGCOMIOTHA CTEPEOXiMisi BUSHAYAETLCA 3riAHO 3
cucremoto Cahn-Ingold-Prelog R-S. Konu cnonyka € YNCTUM eHaHTIOMepoM, CTEpPeOoXiMist Ha KOXKHOMY
XipanbHomy kapboHi Moxe OyTu no3HadyeHa R abo S. Po3spisHeHi cnonyku 3 HeBiAOMUMU
abconTHUMK KOHQIrypauigmu MoxyTb OyTu nosHadeHi (+) abo (-) 3anexkHo Big HanpsamKy (NpaBuii
abo niBMI) NOBEPTaAHHA NIOLUMHKU nonspusauii cBiTna Ha AOBXWH XBuni niHii D HaTpito. Oeski 3
CMOnyK, OMUCAHUX TYT, MICTATb OAMH abo Oinblle ACMMETPUYHUX LIEHTPIB i MOXYTb YTBOPIOBATU
€HaHTioMepu, aiactepeoMepu i iHWI cTepeocisomepHi dopmu, ki MOXYTb OyTM BU3HA4YeHi 3a
abcontoTHoto cTepeoximieto Ak (R)- abo (S)-. Li xiMivHi 06'ekTun, hapmMaueBTUYHI KOMNo3uuii i cnocobu
BKMNIOYAIOTb YCi MOXIMUBI i30MepU, pauemMivyHi CyMmiLli, ONTUYHO YuUCTi hopmu i iHTepMediaTn. ONTUYHO
akTuBHi (R)- i (S)-isomepu MOXyTb 6YTU NPUrOTOBMEHI 3 BUKOPUCTAHHAM XipanbHUX CUHTOHIB abo
XipanbHUX peareHTiB, abo po3pisHEHi 3BuyanHummn cnocodamu. Konu cnonyku, onucaHi TyT, MiCTATb
onediHoBI NOABIVHI 3B'A3KM ab0 iHLLUI LEHTPU rEOMETPUYHOT aCUMETPIl, TO, AKLWO HE 3a3HAYEHO iHLLlEe,
Ui cnonyky BKoYatoTb AK E, Tak i Z reomeTpuyHi isoMepu.

"KOMNOHEHT" 03Ha4a€ NeBHUI CErMeHT abo pyHKUIOHANbHY rpyny Monekyn. XiMivyHi KOMNOHEHTU
4acTo € XiMiMHUMKM 06'ekTamMm 3arnMbneHnmm abo goaaHUMK 40 MONEKYNK.

"Hitpo" ctocyeTbes pagukany -NOo.

"Okca" crocyeTbesa pagukany -O-.

"Okco" cTocyeTbea pagukany =0.

"TayTomepamun" € CTPYKTYPHO pi3Hi i3oMepu, SKi B3aEMONEPETBOPIOIOTLCA TayToMepu3alieto.
"Taytomepusauis" € dopmMoto i3omepusaudii i BKMOYAE MpoOTOTPONiYHY abo MpPOTOHO3CYBHY
TayToMepusauilo, SKi BBaKalOTb  YaCTUHOIO  KUCMOTHO-OCHOBHOT  Ximii.  "lMpoToTponivyHa
TayTomepusauiga" abo "MpPOTOHO3CyBHA TayToMepusauia" mnoe'dA3aHa 3 Mirpauielo NpoOTOHY, siKa
CYNpPOBOOXKYETbLCA 3MiHAMWU NOPSAAKY 3B'SI3KiB, 4aCcTO B3aEMO3aMIHOK OAUHOYHUX 3B'A3KIB 3 CYMDKHUM
NOABINHUM 3B'A3KOM.

Akwo TayToMepusaulisa € MOXIUBOIO (Hanpuknaa, y PO34uHi), MOXe iCHyBaTu XiMivHa piBHOBara
Taytomepie. [MpuknagoMm TayToMepusauii € KeTo-eHONnbHa TayTtomepusauia. [Mpuknagom KeTo-
€HONbLHOI TayToMepusauil € B3aEMONEPEeTBOPEHHA TayToMepie NeHTaH-2,4-aioHy i 4-riapokcuneHT-3-
€H-2-0Hy. IHWK1M Npuknagom Tayromepusauii € peHon-keToHHa TayroMmepusadisa. MNpuknagom peHon-
KETOHHOT TayToMepu3auii € B3aeMONepeTBOPEHHA TayToMepie NipuanH-4-ony i nipuanH-4(1H)-oHy.

Cnonykn BUHaxXo4y MOXYTb TakoXX MICTUTU HENPUPOAHI nponopuii aTOMHKUX i30TOMIB NPU OAHOMY
abo 6Ginblwe aromax, L0 YTBOPKWTb Li CNONYKU, Hanpuknag, Cnonyku MOXyTb OyTu pagioMiveHi
pagioakTUBHUMHK i3oTONamu, Hanpuknag, Tputiem (°H), nogom 125 ('281) abo kapboHom-14 (14C). Bci
i30TOMIYHI BApiaHTU CNONyK BUHaxoay, paaioakTueHi abo Hi, BKMoYeHo B 06'em BUHAXoAy.

"BigwenHoto rpynoto abo artomom” € Oyab-siki rpyna abo artom, AKi B yMOBax peakuil
BigLLENMIOITLCA Bif BMXIQHOrO Martepian, Cnpualdmn peakuii y nesHomy canTi. [Npuknagamym Takux
rpyn, SKWO HE 3a3HA4YeHO iHLWE, € aTOMWU ranoreHy, Me3wunokcu, p-HiTpo6eH30Nncynb@OHINOKCU- i
TO3UNOKCUTPYNN.

"3axucHa rpyna" nos'asaHa 3 opraHiyHUM CUHTE30M, TOOTO CenekTUBHO Grokye oanH abo BinbLue
peakTMBHMX caWTiB y OGaratodyHkUiOHaNbHI cnonyui, Wo6 XxiMidHA peakuis mMorma npoxXoauTu
CENEKTUBHO Ha iHLLIOMY HE3axXULLEHOMY peakTUBHOMY CaiTi. Taky rpyny MoxXHa ferko sBugaanuti nicns
3aBepLUEHHA CENEeKTUBHOT peakuii. 3axucHi rpynu onucaHo y Greene, Wuts, Protective Groups in
Organic Synthesis, 3.sup.rd Ed., John Wiley & Sons, New York, N.Y., 1999, Hanpuknag, rigpokcu
3axuwleHolo € hopma, A€ WOoHANMEHLLE OAHa 3 rigpoKCK rpyn CNonyku 3axuLleHa rigpokcu 3axncHoIo
rpynoto. AMIHM i iHLLI peaKTUBHI rPynu TaKoX MOXKyTb OYyTU 3axXULLIEHI.

"ConbBatom" € cnonyka (Hanpuknag, cnonyka dopmynu | abo ii hapMaueBTUYHO MPURHATHA
Cinb) y isnuHomy 3B'A3Ky 3 oaHoto abo Oinblie monekynamu dapMmaueBTUYHO MNPUAHATHOTO
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pPO34nHHKKA. 3p0o3ymino, wo "cnonyka popmynu 1" o3Havae cnonyky popmynu | iii conbBaTtu, a Takox
X cyMiLui.

"3amiweHa" o3Havae, Wo neBHa rpyna moxe OyTu 3amilleHa ogHoi abo Ginblue A0aaTKOBUMM
rpynamu, iHaAMBiAyanbHO i He3anexHo BUOpaHMMM 3 auuny, arnkiny, ankinapuny, UWKIoankiny,
apankiny, apuny, kapéorigparty, kapboHaty, retepoapuny, reTepouuKnoankiny, rigpokcu, ankokcu,
apunokcu, MepKanTo, ankinTio, apunTio, UuiaHo, ramnoreHy, kapboHiny, ectepy, TiokapOoHiny,
isouiaHaTy, TioudiaHaTy, i3oTiouiaHaTy, HITPO, OKCO, nMepranoreHankiny, nepdpnyopankiny, docdary,
cuniny, cynbininy, cynbdoHiny, cynboHamianny, cynbdokcuny, cynbgoHaTty, ce4yoBUHa i aMiHO,
BKMOYaO4M MOHO- | Au3amilleHi amiHO rpynu i TX 3axuuwleHi noxigHi. OusamiweHi amiHorpynu
BKMNIOYaIOTb Ti, WO YTBOPIOWOTb KifbLE pa3oM 3 HITPOreHOM amiHOrpynu, Hanpuknazg, MopdoniHo.
3aMiCHUKM TakoXX MOXYTb OyTM 3amilleHWi, Hanpuknaj, UUKNoankinbHWi 3aMiCHUK MOXEe MaTu
3aMilLEHHS ranoreHom Ha ogHOMy abo Oinbliue KinbUEBUX KApOOHIB TOLLO. 3aXWUCHI rpynu MOXYTb
YTBOPIOBATH 3axXMCHI NOXigHi 3a3Ha4veHnx 3aMicHuUKiB (aus., Hanpuknag, Greene and Wuts).

"CynbdaHin" cTocyeTbCA Takux rpyn: -S- (4K BapiaHT, 3aMilleHWn ankin), -S- (K BapiaHT,
3amiweHmn apun), -S- (9K BapiaHT, 3amiweHun retepoapun) i -S- (K BapiaHT, 3aMiWweHun
reTepoumnkioankin).

"CynbiHin" crocyetbesa rpyn: -S(O)-H, -S(0O)- (ak BapiaHT, 3amiweHunn ankin), -S(0)- (ak BapiaHT,
3amileHMin  amiHo), -S(O)- (ak BapiaHT, 3amiweHun apun), -S(O)- (aKk BapiaHT, 3aMiweHun
retepoapun) i -S(O)- (K BapiaHT, 3aMilleHnin reTepounknoankin.

"CynbdhoHin" crocyerbes rpyn: -S(02)-H, -S(O2)- (ak BapiaHT, 3amiweHun ankin), -S(O2)- (sk
BapiaHT, 3amileHnin amino), -S(Oz)- (ak BapiaHT, 3amiweHnn apun), -S(O2)- (9K BapiaHT, 3amiweHun
rerepoapun) i -S(O2)- (Ak BapiaHT, 3aMiLleHUiA reTepoyuknoankin).

"CynbdoHamignn” abo "cynbdoHamigo" crtocyeTbea pagukany -S(=0)2-NRR, ge koxHa R
BuOpaHa HesamnexHO 3 Ipynu, fKy CKnagarwTb [gporeH, arnkin, UUKNoarnkin, apun, retepoapusn
(NpueaHaHuin Yepes KinbuUeBui kapOoH) i retepoaniumknin (NPUegHaAHUN Yepes KinbUeBUn KapOOoH).
Mynn R y -NRR pagukany -S(=0)>-NRR MOXyTb OyTM pasom 3 HITPOTEHOM, A0 SIKOTO BOHM
npueaHaHi, yTBOpowun 4-, 5-, 6- abo 7-4neHHe KinbLe.

Y pesiknx BTineHHax ue Ci-Cio cynboHamiao, ae koxHa R mictute 1, 2, 3 abo 4 kapGoHu.
CynboHaMigorpyny, §Kk BapiaHT, 3amMiweHo oaHuMm abo Oinblue 3amicHMKaMu, ONUCaAHUMKU Ans
ankiny, uMknoankiny, apuny, retepoapuny BianosigHo.

XiMivHi 06'exTn BKNIOYAlOTb (He nuwe) cnonyku cdopmynu 1, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII i
XIV i Bci iX dhapMmaueBTUYHO MPUKAHATHI hopmu. PapmaueBTUHHO MPUAHATHI POPMU LMX CNOMYK
BKNOYaloTb hapMaueBTUYHO NMPURHATHI COMi, XenaTu, HEKOBASEHTHI KOMMNEKCH, NPOMIKK i X CyMmiLdi.
Y Aeskux BTINEHHSIX CMONyKW, onucaHi TyT, MawTb opMmy dapMaueBTUYHO MPURHATHUX CONENn.
Omxke, TepMiHM "XiMmiuHMA 08'ekT" | "XiMiYHI 06'€KTU" TaKOX BKMIOYAOTb (hapMaueBTUYHO NMPUAHATHI
COni, XxenaTu, HEKOBANEHTHI KOMNIEKCH, MPOMIKK i TX CyMiLLi.

Axwo cnonyka cdopmynu 1, 1V, V, VI, VII, VIII, IX, X, XI, XIl, Xl abo XIV € kucnoto-aguTUBHO
Cinnio, BiNbHa OCHOBA MOXe OyTW OTpMMaHa Miany>XyBaHHAM PO3UYMHY KUCMNOTHOT Coni. AKLWO NpoaykTt
€ BiNbHOIO OCHOBOIO, aAUTUBHA Cinb, 30KkpeMa, hapMaLEBTUYHO NPUAHATHA aaAUTUBHA Cinb MoXe ByTu
OTPMMaHa PO3YUHEHHAM BINbHOT OCHOBM y MNPUAATHOMY OpPraHiyHOMY PO3YMHHWKY i 0OpoOKOIO
PO3YMHY KUCMOTOI 3a 3BMYANHOK NPOLEAYPO0 NPUroTYBaHHA KMCNOTO-agWTUBHOI COMi 3 OCHOBHOI
cnonykn. daxiBUsM BiAOMI Pi3Hi Cnocodu CUHTE3y MPUroTyBaHHA HETOKCUYMHUX dhapmaueBTUYHO
NPUAHATHI aaAUTUBHI Coni.

B oaHOMy 3 acnekTiB BUHaxoay BkNo4vae cnonyky dopmynu | abo ii hapmayeBTUHHO NMPUAHATHY
Cinb:

ae
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Wa' - CR® abo N; Wa?2 - CR® abo N; W3 - CR8 abo N; Wa* - N abo CR7; Wp® - CR8, CHR® a6o N;
Zie He BinbLL, Hi>K ABa CYyMibKHI KinbLeBi aTomu, BUBpaHi 3 Wa', W42, W33, Wt i We®, € reTepoaTtomamu;

Wq - reTepouumknioankin, apun abo retepoapun;

B - ankin, amiHo, reTepoarnkin, uMknoarnkin, retepouuknoankin abo KOMnoHeHT chopmynu Il

R
TN
WL
e T
i e’ (R
o ey

ae Wc - apun, retepoapun, retepouuknoankin abo yuknoankin i q gopisioe 0, 1, 2, 3 abo 4;

X BigcyTHs abo € -{CH(R®)); i y KOXkHOMY BUNaaKy z He3anexHo aopisHioe 1, 2, 3 abo 4;

Y BiacyTHsa abo € S(=0)-, -S(=0)2-, -N(R?)-, -C(=0)-CHR?®).-, -C(=0)-, -N(R®)-C(=0)- abo -N(R?)-
C(=0O)NH-, -N(R®)C(RV ab6o -C(=C-)-(CHR®).-;

R - rigporeH, ankin, reTepoankin, ankeHin, ankiHin, UMKnoankin, reTepouuknoankin, apwun,
apunankin, retepoapun, retepoapunankin, —ankokcu, amigo, amiHo, auun,  auusokcw,
ankokcukapOoHin, cynbdoHamigo, ranoreH, UiaHo, rigpokcu, HiTpo, docdar, ceyoBuHa abo kapboHar;

R? - ankin, retepoankin, ankeHin, ankiHin, UMKNoankin, reTepouUuknoankin, apwn, apunankin,
reTepoapun, reTepoapunarnkin, ankokcu, amigo, amiHo, auun, auunokcu, ankokcukapboHin,
cynboHamia ranorex, wiaHo, riapokcu, HiTpo, docdar, cevyouHa abo kapboHar;

R?® - rigporeH, ankin, ankeHin, ankiHin, UukKnoankin, reTepouMKnoarkin, ankokcu, amigo, amivo,
auun, auunokcu, ankokcukapOoHin, cynbdOHamigo, ranoreH, uiaHo, riapokcu, HiTpo, apun abo
rerepoapurn,

R5, R8, R7 i R® - He3aneXHO rigporeH, ankin, ankeHin, ankidin, Uuknoankin, retepoankin, ankokcu,
aMigo, amiHo, auun, auunokcu, cynboHamifgo, ranoreH, LiaHo, rigpokcu abo HiTpo; i

y KoxxHoMy Bunaaky R® - HesanexHo rigporeH, C1-Croankin, Cs-C7unknoankin, retepoyuknoarnkin
abo Co-Cioretepoarnkin.

Y pesakux sTineHHsax Wa' - CR3. Y pesakux sTineHHax Wa' - N. Y geakux srineHHax Wa2 i - RS,

Y pedakux BTiNeHHAxX Wa2 - N. Y ageakux BTineHHax W22 - CR8. Y peakux sTineHHax Wa3 - N. Y
nesiknx BTineHHsx Wa?* - CR7. Y gesiknx BTineHHs X Wa?* - N. Y aeskux BTineHHax Whe° - CR8. Y pesknx
BTiNeHHsx Wp® - CHRS. Y peskux BTineHHax Wi - N. Y aeskux BTineHHsAx Wa2 - CR5, W43 - CR8 i Wa* -
CR”. Y pedkux BTineHHax Wa? - N, Wa3 - CR8 i Wa* - CR7. Y gesknx BTineHHax Wa?2 - CR, W28 - N i Wa*
- CR?. Y peskux BTineHHAx Wa2 - CR5, W53 - CR8 i Wa* - N. Y aeakux srineHHax Wa2 i Wa3 - N i Wa#* -
CR’. Y pesakux BTineHHAX Wa2 - CR5 i W28 i Wa* - N. Y geakux BTineHHax Wn? - CRB8. Y ageskux
BTiNneHHsx Wp® - CHR8. Y gesdkux BTineHHsax Wp® - N. Y geskux BTineHHax Wa2 - CR3, W43 - CR8, Wa* -
CR7 i Ww® - CR8. Y peakux BTineHHax Wa2 - CR5, Wa® - CR8, Wa* - CR7 i Wb® - CHRS8. Y peskux
BTiNeHHsax Wa2 - CR5, W4® - CR®, Wa* - CR7 i Wi° - N. Y aesakux BTineHHsIX Wa? - N, W3 - CR®, W -
CR” i Wp® - CR8. Y peskux BTineHHax Wa? - N, W22 - CR8, W4 - CR” i Wh® - CHR8. y gesakux BTineHHsIx
Wa2 - N, Wa® - CR8, Wa* - CR7 i Wh® - N. Y gesikux BTineHHsAx Wa2 - CR®, Wa® - N, Wa* - CR7 i W -
CR2. Y peskux BTineHHax Wa? - CR5 W4® - N, Wa* - CR” i W,,® - CHRS. Y geskux BTineHHsax Wa? - CR?,
Wa2 - N, Wa* - CR7 i Wp® - N. Y aesikux BTineHHsx Wa2 - CR®, Wa® - CR8 Wyt - N i Wp® - CR3. Y pesikux
BTiNEeHHsAX Wa2 - CR®, Wa3 - CR8, Wa* - N i Wh® - CHRS. Y gesakux BTineHHax Wa2 - CR5, W23 - CR8, Wa*
- N i Wps - N. Y pesiknx BTineHHax Wa2 i Wa - N, Wa? - CR7 i Wi - CR8. Y gesknx BTineHHsIX Wa? | Wa2
- N, Wa* - CR7 i Ww® - CHR8. Y peskux BTineHHAX Wa? i Wa3 - N, Wa* - CR7 i We® - N. Y geskux
BTiNeHHsAX Wa2 -CR5, Wa2 i Wa* - N i Wp® - CR8. Y peskux BTineHHax Wa2 - CR5, Wa3 i Wa* - N i W -
CHR3. Y pesikux BTineHHAX W22 - CR3, W23 i Wa* - N i Wp? - N.

Y peskux BTiNEHHAX B - HesamiweHun abo samiweHuin ankin, sknoyawyn (He nuwe) -(CHa)o-
NR2Ra, koxxHa R? - He3anexHo riaporeH, ankin, dnyopankin, kapbouuknin, kapboumkninankin, apun,
aparnkin, reTepoumMknoankin, rerepouuknoankinankin, retepoapun abo retepoapunankin abo NR2R2
pa3oM YTBOPIOOTb UUKMIMHUA KOMMOHEHT, AKWW BKMOYae (He nuwe) ninepiauHin, ninepasuHin i
MOpdYOnNiHIN. Y aeskux BTINEHHsAX B - HesamilwleHa abo 3amiweHa amiHo. Y Aeskux BTiNEHHAX B -
He3aMmiweHu abo 3aMilLieHMIn reTepoankin.

Y neskux BTiNeHHAX B - koMnoHeHT dopmynu |l
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ae We - uneH, BubpaHun 3 rpynu, sky CKrnagaloTb He3aMilleHni abo 3amilleHuin apun, 3aMilleHni
dreHin, HesamiweHui abo 3amieHun reTepoapun. Bkntovatoun (He nuwe) nipuauH-2-in, nipnanH-3-in,
5 nipuanH-4-in, nipumiguH-4-in, nipumMianH-2-in, nipumiguH-5-in abo nipasuH-2-in, HesamiweHun abdo
3aMilLEHMIA MOHOUMKIIMHUI reTepoapun, HesamilleHun abo 3aMilleHuint BGiuuKniYHMI reTepoapun,
rerepoapun 3 ABoma KinbLUEBUMU reTepoaromMamu, HesdamiweHui abo 3amilweHui retepoapun, Lo
Mae€ HITPOreH fK KifnbUEBWI aTtoMm, reTepoapun, 9Kin Mae ABa HITPOreHHi KinbUeBi aToM, retepoapun,
KM Ma€ HITPOreH i cynbdyp K KiNbLUEBI aroOMK, He3amileHun abo 3amilleHUA reTepoLmMKnoarnkin,
10 BKIIOYao4KM (He nuwie) mopdoniHin, TeTpariaponipadin, ninepasudin i ninepiauyin, HesamiweHun abo
3aMilLleHWIn UMKNoarnkin, BKAYatoumn (He nuie) LUUKNONeHTUN i LMKNorekcun.
Y Oesiknx BTINMEHHAX B - 0ANH 3 TAKMX KOMMOHEHTIB:
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B 3amiweHo oaHum abo Ginblue ankinom, retepoankinom, ankeHinom, ankiHinom, UMKNoankinom,
reTepouunknoankinnoMm, apunomM, retepoapunom ankokcu, amigo, amiHo, auunom, auusokcw,
ankokcukapOoHinom, cynbdoHaMigo, ranoreHoM, uiaHo, riapokcu abo HITpo, nNpuyOoMy  ankin,
retepoarikin, ankeHin, ankiHin, yuknoankin, retepouuknoankin, apun, retepoapus, ankokcu, amigo,
aMiHO, aumn, aumnokcu abo cynboHaMigo MOXyTb ByTU 3aMiLLEHI.

Y neskmx BTineHHsX R' - uneH rpynu, siky cknagatoTh rigporeH, HesamilleHuin abo samiweHuin
ankin, HesamilleHnin abo 3aMilleHWM reTepoankin, HesamiweHnn abo 3amilleHUn ankeHin,
HesaMmiweHun abo 3amileHuin ankidin, HesamiweHnin abo 3amiweHnin uuknoankin abo HesamileHui
abo 3amilleHuid reTepouUuknoankin. Y aesikux BTineHHsix R' - HesamiweHnin abo 3amilieHnin apun,
HesdamiweHun abo 3amilleHuit apunankin, HesamiwleHun abo 3amiweHun retepoapun abo
HesdamiweHnn abo 3aMilleHuint reTepoapunankin. Y aeskux BTiNeHHAX R' - HesamiweHun abo
3aMilLEHMIA anKkokcW, He3amilleHuin abo 3aMilleHuint amigo, HesamileHun abo 3amileHuin aMmiHo. Y
Aeqakux BTineHHax R' - HesamiweHnin abo 3amillieHnin aumn, HesamieHnn abo 3aMileHNIn aUnnoKCH,
HesamiweHu abo 3amilleHMn ankokcukapboHin abo HesamiweHun abo 3amileHnii cynboHamigo. Y
aeakux BTineHHax R' - ranoreH, sknovatoun -Cl, -F, -1 i -Br. Y gesakux BTineHHsx R' BudpaHo 3 rpynu,
Ky CKNnagaloTb UiaHOo, TiApPOKCU, HITpPO, HesaMileHun abo samiweHun docdaTt, HesamiweHa abo
3aMilleHa cevyoBuHa i kKapboHar.

Y pesikux BTineHHsix, konu R' - ankin, R' - meTun, etun, nponin, isonponin, n-6ytun, TpeT-6yTun,
BTOP-OyTUN, NeHTUN, rekcun abo rentun.

Y [pesikux BTiNeHHsix, konu R' - ankin, reTtepoankin, ankeHin, ankiHin, uuknoankin,
reTepouunknoarnkin, apun, apunankin, retepoapusn, retepoapunarnkin, ankokcu, amigo, amiHo, auun,
auunokcu, ankokcukapboHin, cynbcoHamigo abo rigpokcu, R!' 3amiweHo docchaTom abo
He3aMillEeHO Ce4vyoBUHOW, abo 3aMilleHo ce4vyoBMHOW, abo kapboHOBOW kucnotorw, abo
kapboHaTOM.

Y peskux BTiNeHHsX, komu R' - ankin, retepoankin, ankeHin, arnkiHin, uuMknoankin,
reTepouunknoarnkin, apun, apunankin, retepoapusn, retepoapunarnkin, ankokcu, amigo, amiHo, auun,
auunokcu, ankokcukapbonin abo cynbdoHaMmigo, R' 3amiwleHo ogHum abo OBinblue ankinom,
retepoarikinom, ankeHinom, ankiHinom, UMKNoankinom, reTepouuKknoankinomM, apusiom, apunankinom,
reTepoapunomM, retepoapunankinom, ankokcu, amigo, aMmiHo, aumnom, aLuunokcu, ankokcukapoOoHinom,
cynboHaMigo, ranoreHoMm, UiaHo, rigpokcn abo HITPOo, KOXKHUI 3 SKUX MOXe OYTH 3aMilLeHuN.

Y nesikux BTINEHHsSX R? - uyneH rpynu, siKy cknajaloTb HesamiweHuin abo 3amillleHuid ankin,
HesamiweHun abo saMilleHuin reTepoarnkin, HesamiweHuin abo 3amileHui ankeHin, HesamileHun
abo 3amilleHWi ankiHin, He3amileHun abo 3amilleHUn UMKIoankin i HesamileHuin abo 3amilleHui
rerepoumknoarnkin. ¥ aeskux BTiNeHHAX R2 - He3aMilleHun abo 3amiweHnii apun, HesamiweHnn abo
3aMilLeHMIn apunankin, HesamilleHun abo saMilleHni retepoapun abo HesamiweHui abo 3amiweHni
rerepoapunankin. Y aeskux BTineHHsix R2 - HesamilleHun abo 3amillleHUi ankokcu, HesamilleHun abo
3aMilleHnin amigo, HesamileHun abo 3aMilleHnii aMiHO. Y Aeskux BTiNeHHAX R2 - He3samiweHuin abo
3aMilLEHMA  auun, He3aMilleHuMin abo 3aMilleHMn auMmoKCH, He3amiweHun abo 3amileHui
ankokcukapboHin abo HesamiwleHun abo 3amiwleHWMin cynbdgoHamifo. Y Aesikux BTINEHHsax R2 -
ranoreH, To6T0 -l, -F, -Cl abo -Br. ¥ agesikux BTineHHsix R2 BUOpaHo 3 rpynu, sy CKNaaaloTb LjiaHo,
rigpokcu, HiTpo, kapboHoBa kucnoTa i kapboHaT. Y aesikux BTineHHaAx R2 - HesamilleHuin a6o
3amiwleHnin cocdat. Y aesikux BTiNeHHsx R2? - HesamiwleHa abo 3amillleHa cedoBMHA. Y AesKUX
BTiNeHHsix, konu R? - ankin, R - meTun, etun, nponin, isonponin, n-6ytun, Tpet-6ytun, BTOop-6yTUn,
NeHTUN, rekcun abo renTun.

Y peskux BTiNEHHsIX, konu R2Z - ankin, retepoankin, ankeHin, arnkiHin, uuknoankin,
reTepouunknoarnkin, apun, apunankin, retepoapusn, retepoapunarnkin, ankokcu, amigo, amiHo, auun,
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auunokcu, ankokcukapborin, cynbcoHamino abo rigpokcu, R2 samiweHo docdaTtom, 3amileHUm
CEYOBUHOI abo 3amilieHnM KapboHaTom.

Y [pesikux BTiNeHHsix, konu R2 - ankin, retepoankin, ankeHin, ankiHin, uuknoankin,
reTepouunknoarnkin, apun, apunankin, retepoapusn, retepoapunarnkin, ankokcu, amigo, amiHo, auun,
auunokcu, ankokcukapboHin abo cynbdoHamigo, R2? 3amilleHo oaHum abo 6Ginblie ankinom,
retepoarikinom, ankeHinom, ankiHisiom, UUKIoankinom, reTepounkioankifnnoM, apusiom, reTepoapunom,
ankokcu, amigo, amiHo, auuMnom, auurnoKcKu, ankokcukap®OoHinoMm, cynbdoHaMigo, ranoreHom, LliaHo,
rigpokcu abo HITPO, i KOXHWUWA 3 ankiny, retepoankiny, ankeHiny, arnkiHiny, uuknoankiny,
retepouunknoankiny, apuny, reTepoapuny, ankokcu, amigo, amiHo, auuny,  auurokcw,
ankokcukapOoHiny abo cynbdoHamiao mMoxe 0yt 3amilleHUNn.

Y aedkux BTINeHHAX q = 0. Y geakux BTiNeHHAX q =1. Y AesKuX BTINEHHAX q = 2. Y gesakux
BTiNEHHAX q = 3. Y AesKuX BTiNEeHHAX g = 4.

Y peskmx BTINEHHAX R3 - uneH rpynu, siky CKknagatoTb MigporeH, HesamileHun abo 3amieHui
ankin, HesamiweHun abo 3amilleHWin ankeHin i HesaMiweHun abo 3amilleHUn ankiHin. Y aeakmx
BTiNeHHsx R® - HesamilleHuit abo 3amillleHuin apun, HesaMilleHuin abo 3amilleHuii retepoapun,
HesamiweHun abo 3amiweHun yuknoankin, abo HesamiweHuin abo 3amilweHnin reTtepoumknoankin. Y
Aesikux BTineHHsX R3 - HesamileHuin abo 3amillleHnin ankokcu, HesamilweHnini abo 3amilleHunii amiao,
HesamilleHnin abo 3aMillleHunit aMiHo. Y aeskux BTiNeHHsAX R2 - HesamiweHuin abo 3aMilleHuid auun,
HesdaMmiweHnn abo 3amilleHUin auunoKcu, HesamilweHun abo 3amiweHun ankokcukapOoHin abo
HesamiweHu abo 3amiweHni cynbdoHamigo. Y aeskux BTineHHsIX R - ranoreH, 10670 -, -F, -Cl a6o -
Br.

Y pesikux BTineHHsix R3 BuOpaHO 3 rpynu, SKy CknagawTb LjiaHO, FgPOKCK i HITpo. Y aesakmx
BTiNEHHSX, konm R3 - ankin, R3 - meTun, etun, nponin, isonponin, n-6ytun, mpem-6ytun, sBTop-0yTun,
neHTun, rekcun abo rentun. Y aeskux BrineHHsx R3 - -CFs.

Y pesakux BTiNEHHAX, konu RS2 - ankin, ankedin, ankiHin, apun, retrepoapun, UMKnIoankin,
reTepouuMknoankin, ankokcu, amigo, amiHo, auun, auMnokcu, ankokcukapboHin abo cynbdoHamigo, R3
3aMilleHo oaHuM abo Oinblue ankinom, reTepoarnkinoMm, ankeHinoM, ankiHinom, UUKNoankinom,
reTepoumnknoarnkisiom, apunom, reTepoapusnioM, ankokCcW, amigo, amiHo, auunoMm, auusioKcH,
ankokcukapOoHinom, cynbdoHaMigo, ranoreHoM, LUiaHo, rigpokcu abo HITPO | KOXKHWUWA - arnkin,
retepoarkin, ankeHin, ankiHin, yuknoankin, retepouuknoankin, apun, retepoapusn, ankokcu, amigo,
aMiHO, aumn, aunnokcu, ankokcukapooHin abo cynboHamiao Moxe 0yTu 3amilleHU.

Y peskux BTiNeHHAX R® - rigporeH, HesdamiweHuin abo 3amilleHun ankin (Bkniodatoumn (He nuie)
HesamiweHnn abo 3amiweHun Ci-Csankin). Y geskux BTineHHAx R® - HesamiweHun abo 3amileHui
anKeHin, BkNoYarun (He nuiie) HezamiweHuin abo samiweHunin Co-CsankeHin. Y geskux BTiNeHHAx RS
- HesaMileHMn abo 3amilleHUi ankiHin, BkMwoyal4n (He nuiie) HesamiweHuin abo s3amiweHunn Co-
CsarnkiHin. Y geskux BTineHHsx R® - He3zaMilleHu abo 3aMillleHui LMKnoarkin, BkroJadm (He nuwe)
HesamiweHun abo 3samiweHun Cs-Csumknoankin. Y pedkux BTineHHaAX R5 - HesamiweHun abo
3aMilLlEHWIA TeTepouuMKnoankin. ¥ aeskux BTineHHsix R® - HesamilleHnidi abo samilleHnin retepoankin,
BKNOYatouM (He nuile) HesamiweHuin abo 3amiweHuin Ci-Caretepoankin. ¥ ageskux BTineHHax RS -
HesaMmiweHnn abo 3amilleHUI anKoKCW, BKIMOYaKYM (He nuue) HesamilleHun abo samiweHuin Ci-
Csankoken. Y gesikux BTineHHsax RS - HesamilweHuin abo 3amilleHUin amigo, BknoYawun (He nuwe)
He3amilleHuin abo samiweHuin C1-Csamigo. Y aeskux BTiNeHHsx R® - HesamilweHnin abo samiweHui
aMiHO. Y oesikux BTiNEHHAX R® - HesaMilleHuit abo 3aMillleHWin auun, He3aMilleHun abo 3amilleHuin
auunokcu, HesamiweHun abo 3amiweHurn Ci-Ciaumnokcu, HesamiweHun abo  3amiweHun
ankokcukapOoHin, HesamiweHnn abo 3amiweHuin cynboHamigo, abo HesamiweHun abo 3amiweHui
C1-CscynbhoHamigo. Y aeskux BTineHHsx R® - ranoreH, 10670 -1, -F, -Cl abo -Br. Y aeskux BTineHHAX
R5 BubpaHo 3 rpynu, siky cknagarTb UiaHO, TiAPOKCH i HITPO. Y Aesikux iHLWMX BTiNeHHAX R5 - CHa, -
CH2CHs, n-nponin, isonponin, -OCHs, -OCH2CH3s a6o -CFs.

Y pesikux BTINEHHsIX, KOnW RS - ankin, ankeHin, ankiHin, UMknoankin, reTepoarnkin, auun, ankokcu,
amigo, aMiHO, aUuuMnokcu, ankokcukapboHin abo cynbdoHamifo, R, sik BapiaHT, 3amiwleHo ogHUM a6o
Oinblle ankinoM, reTepoankinoM, ankeHinoM, ankiHinoM, UMKNOAankinom, reTepouUMKnoankinom,
apunom, reTepoapunom, arnkokCu, amigo, amiHo, auunom, auunokcu, ankokCMkapbOOoHINom,
cynboHamigo, ranoreHomM, LiaHo, rigpokcu abo HITpo, | KOXKHWUIA ankin, reTepoankin, ankeHin, ankiuin,
LMKIIoankin, retepouuKnoankin, apun, retepoapus, ankokCW, amigo, amiHo, auun, auusioKCH,
ankokcukapboHin abo cynbdoHamigo Moxxe 6yTHU 3aMilLEHNA.

Y peskux BTiNeHHAX R® - rigporeH, HesdamiweHuin abo 3amilleHun ankin (Bkniodatoumn (He nuie)
HesamiweHnn abo 3amiweHun Ci-Csankin). Y geskux BTineHHAx R® - HesamiweHun abo 3amiwieHui
ankeHin, BKNoYaun (He nuwe) HesaMiweHuin abo 3amieHnn Co-CsankeHin. Y geskux BTiNeHHAx RS
- HesaMileHMn abo 3amilleHUi ankiHin, BkMwoyal4n (He nuiie) HesamiweHuin abo s3amiweHunn Co-
CsarnkiHin. Y geskux BTineHHax R® - HezaMileHnin abo 3aMillleHUi LUMKNoarkin, BkAvadn (He niwe)
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HesamiweHun abo 3amiweHun Ca-Csumknoankin. Y pedkux BTineHHax R8 - HesdamiweHun abo
3aMilleHWin reTepoumknoankin. Y aesaknx BTiNeHHsX R8 - HesamiweHnin abo 3amilleHnin reTepoarnin,
BKNOYatoun (He nuile) HesamiweHuin abo 3amiweHuin Cq1-Caretepoankin. ¥ geskux BTineHHsx R -
HesaMmiweHnn abo 3amilleHUI anKoKCW, BKMOYaKYM (He nuwe) HesamilleHun abo samiwleHuin Ci-
Csankokeun. Y gesikux BTineHHsax R® - HesamiweHuin abo 3amilleHUin amigo, BknoYawun (He nue)
He3amilleHnin abo samiweHuin Ci-Csamigo. Y aeskux BTiNeHHsix R® - HesamiweHnit abo 3amiweHwi
amiHo. Y aesikux BTiNeHHsx R® - HesaMilleHuit a6o 3amilleHuin aumn, He3amilleHuit abo 3amilleHunin
auunokcu, HesamiweHun abo 3amiweHurn Ci-Ciaumnokcu, HesamiweHun abo  3amiweHun
ankokCcUkapOOoHiIn, He3amiweHun abo 3amiweHun cynbgoHamiao abo HesamiweHun abo 3amileHui
C1-CscynbhoHamigo. Y aeskux BTineHHsx R® - ranoreH, 10670 -1, -F, -Cl abo -Br. Y aeskux BTineHHAX
R8 BubpaHo 3 rpynu, Ky CknagarTb UiaHo, TMAPOKCK i HITPOo. Y Aesikux iHwnx BTineHHsx R8 - -CHs, -
CH2CHs, n-nponin, isonponin, -OCHs, -OCH2CH3z a6o -CFs.

Y aesikux BTiNEHHAX, konu R® - ankin, ankeHin, ankiHin, yuknoankin, retepoankin, auun, ankokcu,
aMigo, aMiHO, aUuunokcu, ankokcukapborin abo cynbdoHamigo, RS, sk BapiaHT, 3aMilleHo ogHuM abo
Oinblle ankinoM, reTepoankinoM, arnkeHinoM, ankiHinoM, UMKNOAankinoM, TreTepoUUKNoankisom,
apunom, reTepoapunom, arnkokCu, amigo, amiHo, auunom, auunokcu, ankokCMkapbOOoHINom,
cynboHamigo, ranoreHomM, LiaHo, rigpokcu abo HITpo, | KOXKHWUIA ankin, reTepoankin, ankeHin, ankiuin,
LMKIIoankin, reTepouuknoankin, apun, retepoapurn, arnkokcu, amigo, amiHo, auun, auunokcw,
ankokcukapboHin abo cynbdoHamigo Moxxe 6yTHU 3aMilLEHNA.

Y nesikux BTiNeHHsAX R7 - rinporeH, He3samilleHun abo 3amillleHnid ankin (Bkno4varun (He nuile)
HesamiweHnn abo samiweHnn Ci-Csankin). Y geskux BTiNeHHAx R7 - He3amiweHun abo 3amiweHun
anKeHin, Bkniovarun (He nuwe) HesaMiweHuin abo 3amieHnn Co-CsankeHin. Y geskux BTiNeHHAx R7
- HesaMileHMn abo 3amilleHUi ankiHin, BkMwoyal4n (He nuiie) HesamiweHuin abo s3amiweHunn Co-
CsarnkiHin. Y geskux BTineHHsax R7 - He3aMilleHn abo 3amillleHui LMKNoankin, BKNYawym (He nuwe)
HesamiweHnn abo 3samiweHun Ca-Csumknoankin. Y pedkux BTineHHaAX R7 - HesdamiweHun abo
3aMilLEHWIA TeTepoumMKnoankin. ¥ aeskux BTineHHsix R7 - HesamilleHnid abo 3amilleHnin retepoankin,
BKNOUatouM (He nuiie) HesamiweHuin abo 3amiweHuin Cqi-Caretepoankin. ¥ ageskux BTineHHax R7 -
HesaMmiweHnn abo 3amilleHUI anKoKCW, BKMOYaKYM (He nuwe) HesamilleHun abo samiwleHuin Ci-
Csankokeun. Y pgesikux BTineHHsax R7 - HesamilleHuin abo 3amilleHUin amigo, BknoYawun (He nuie)
He3amilleHuin abo samiweHuin C1-Csamigo. Y aeskux BTiNeHHAX R7 - HesamilweHnin abo samiweHui
amiHo. Y aesikux BTiNEHHsX R’ - HesaMillleHWit a6o 3aMillleHuin aumn, He3amilleHuit abo 3amilleHunin
auunokcu, HesamiweHun abo 3amiweHurn Ci-Ciaumnokcu, HesamiweHun abo  3amiweHun
ankokCcUkapOOoHin, He3amiweHun abo 3amiweHun cynbgoHamiao abo HesamilleHuint abo 3aMilleHui
C1-CscynbhoHamigo. Y aeskux BTineHHsx R7 - ranoreH, 10670 -1, -F, -Cl abo -Br. Y aeskux BTiNneHHAX
R7 BubpaHo 3 rpynu, siKy cknagarTb UiaHo, TiAPOKCK i HITPOo. Y Aesikux iHWKnX BTiNeHHsx R7 - -CHs, -
CH2CHs, n-nponin, isonponin, -OCHs, -OCH2CH3s a6o -CFs.

Y aesikux BTiNEHHAX, konu R7 - ankin, ankeHin, ankiHin, yuknoankin, retepoankin, auun, ankokcu,
amigo, aMiHO, aUuuMnokcu, ankokcukapboHin abo cynbdoHamifo, R7, sik BapiaHT, 3amilleHo ogHUM a6o
Oinblle ankinoM, reTepoankinoM, ankeHinoM, arnkiHinom, UMKNoankinomM, reTepoumMKnoankinom,
apunom, reTepoapunom, arnkokCu, amigo, amiHo, auunom, auunokcu, ankokCMkapbOOoHINom,
cynboHamigo, ranoreHomM, LiaHo, rigpokcu abo HITpo, | KOXKHWUIA ankin, reTepoankin, ankeHin, ankiuin,
LMKIIoankin, reTepouuknoankin, apun, retepoapun, arnkoKkCWu, amigo, amiHo, auun, auusiokcuy,
ankokcukapboHin abo cynbdoHamigo Moxxe 6yTHU 3aMilLEHNA.

Y peskux BTiNeHHAX R8 - rigporeH, HesdamiweHuin abo 3amilleHnn ankin (Bkniodatoumn (He nuie)
HesamiweHnn abo 3amiweHun Ci-Csankin). Y geskux BTineHHAx R8 - HesamiweHun abo 3amileHui
anKeHin, Bkniovarun (He nuwe) HesaMiweHuin abo 3amieHnn Co-CsankeHin. Y geskux BTiNeHHAx R8
- HesaMileHMn abo 3amilleHUi ankiHin, BkMwoyal4n (He nuiie) HesamiweHuin abo s3amiweHunn Co-
CsarnkiHin. Y geskux BTineHHsax RE - HezamilweHn abo 3amilleHui LMKnoarnkin, BKIoYawun (He niwe)
He3amilleHuin abo 3amiweHun Cs-Csuuknoankin. Y pgeakux BTineHHsx R® - HesamiweHuin abo
3aMilLlEHWIA TeTepoumKnoankin. ¥ aeskux BTineHHsix R® - HesamilleHnidi abo samilleHnin reTepoankin,
BKIOUAtouM (He nuile) HesamiweHuin abo 3amiwleHnin C1-CaretTepoankin. Y geskux BTineHHax R® -
HesaMmiweHnn abo 3amilleHUI anKoKCW, BKMOYaKYM (He nuwe) HesamilleHun abo samiwleHuin Ci-
Csankokeun. Y pgesikux BTineHHsax R® - HesamilweHuin abo 3amilleHUin amigo, BknoYawun (He nue)
He3amilleHuin abo samiweHuin C1-Csamigo. Y aeskux BTineHHsx RE - HesamiweHnin abo samiweHui
aMiHO. Y aesikux BTiNeHHAX RE - HesaMilleHuit abo 3aMillleHWin auun, He3aMilleHun abo 3amilleHui
auunokcu, HesamiweHun abo 3amiweHurn Ci-Ciaumnokcu, HesamiweHun abo  3amiweHun
ankokcukapOoHin, HesamiweHui abo 3amiwleHnn cynboHaMiao, abo HesamiweHun abo 3amilleHun
C1-CscynbhoHamigo. Y aeskux BTineHHsx R8 - ranoreH, 10670 -1, -F, -Cl abo -Br. Y aeskux BTineHHAX
R8 BubpaHo 3 rpynu, sIKy CknagarTb UiaHo, TMAPOKCK i HITPOo. Y Aesikux iHWKnx BTiNeHHsx R8 - -CHs, -
CH2CHs, n-nponin, isonponin, -OCHs, -OCH2CH3z a6o -CFs.
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Y aesikux BTiNEHHAX, konu R8 - ankin, ankeHin, ankiHin, yuknoankin, retepoankin, auun, ankokcu,
aMigo, aMiHO, aUuunokcu, ankokcukapborin abo cynbdoHamMigo, R8, sk BapiaHT, 3aMilleHo ogHuM abo
Oinblle ankinoMm, reTepoankinoM, ankeHinom, arnkiHinom, UMKNoankinom, reTepouUMKnoankinom,
apunom, reTepoapunom, arnkokCu, amigo, amiHo, auunom, auunokcu, ankokCMkapbOOoHINom,
cynboHamigo, ranoreHomM, LiaHo, rigpokcu abo HITpo, | KOXKHWUIA ankin, reTepoankin, ankeHin, ankiuin,
LMKIIoankin, retepouuMknoankin, apun, retepoapun, ankokcu, amigo, amiHOo, auun, auunokcw,
ankokcukapboHin abo cynbdoHamigo Moxxe 6yTHU 3aMilLEHNA.

Y peakux BTineHHAx R® R, R7iR8 ¢ H

Y peskux BTiNeHHaxX X BiAcyTHs. Y geskux BTineHHsx X - -(CH(R?®)): i z gopisHioe 1, 2, 3 abo 4.

Y pesikmx BTiNeHHsaX R°? - HesamiweHuin abo 3aMilleHWM ankin, BKNo4vawoun (He nuiie)
HesamiweHnn abo 3amiweHnn Cqi-Cioankin. ¥ aesdkux BTineHHAX R® - HesamiweHnin abo 3amiweHun
UMKNoankin, BKM4Yaw4yuM (He nuiwie) HesamiweHuin abo samiweHun Cs-Cruuknoankin. Y geskux
BTiNEHHsIX R® - meTtun abo rigporeH. Y pgesdkux BTiNeHHAX R - HesamiweHwuin abo 3amilleHun
reTepoLMKNoAarnkin, Bkno4vatoun (He nuwe) HesamiweHuin abo 3amiweHuin Co-Cioretepoankin. Y
Aesikux BTiNeHHsAX R® - HesamilleHuin abo 3amilleHMIn reTepoankin, BkMwoyawun (He nuile)
He3aMmiweHui abo samiweHuin Co-CroreTepoarnkin.

Konu R° € 6yab-sIKOIO 3 HaBeAEHUX BULLE CMOMyK, Y AeskuX BTiNeHHsx X - -CHaz-, -CH2CHo-, -
CH2CH2CHz>-, -CH(CHs)- abo -CH(CH2CHs)-. Y peskux BTineHHsix, konu X - -CH(CHs)-, -CH(CHz)- mae
(S)- abo (R)-cTepeoximiuHy kKOHIrypau,ito.

Y pesdkux BTINEHHAX cnonyku opmynu |, Y BigCyTHA. Y gesknx BTiNeHHAx Y - -O-, -S-, -§(=0)-, -
S(=0)2-, -C(=0)-, -N(R®%)(C=0)-, -N(R?)(C=0)NH-, -N(R®C(R?®)2 (Hanpuknag, -N(R%CH2-, 3okpema, -
N(CHs)CHz-, N(CH(CHs)2)CHz2- abo N(CH2CHsz)CHz-), -N(R%-, -N(CHs)-, -N{(CH2CHs)- abo -
N(CH(CHs)2)-. Y aesiknx BTineHHax Y - -C(=0)-(CHR?®).- i z gopisHioe 1, 2, 3 abo 4.

Y pesknx BTiNeHHsaX X-Y € -CHz-, -CH2-N(CHas), -CH(CHa)-NH-, (S)-CH(CHs)-NH- a6o (R)-
CH(CHzs)-NH-. Y pesakux sTineHHax X-Y € -N(CHs)CHz-, N(CH2CHs)CHz-, -N(CH(CHs)2)CH2- abo -
NHCH:2-.

Y peskmx BTineHHaX Wy - 4neH rpynu, €Ky CKnagawTb HedamiweHun abo  3amiweHui
reTepoLMKNoarnkin, He3amiweHuin abo 3aMilleHuin apun i HesamilweHun abo 3aMillleHin reTepoapun.
Y peskux BTiNeHHAX Wg - HesamiweHun abo 3amilleHu MOHOUMKIiIMHMI reTepoapun abo
HesdamiweHnn abo 3amileHni OGIUuKNIYHMIA reTepoapun. Y aesdkux BTineHHax Wg - GiluuknivyHui
retepoapun 3 LWOHaWMeHLLIe OJHMM TreTepoaroMoM, Hanpuknag, OiuMkniYHMR reTepoapun 3
LWOHANMEHLIA OJHUM HITPOrEHOM $K KiNMbLUEBUM aTOMOM. Y AeAKMX BTINEHHAX Wy - OiumknivHui
retepoapun 3 LIOHAaWMEHLWIe ABOMAa retepoaroMamu, Hanpuknag, OGiuukniyHui retepoapun 3
LWOHANMEHLIE ABOMA HITPOreHamu y Kinbli. Y geskux BTiNeHHAX Wq - GiuMkniyHMiA retepoapun 3
ABOMA retepoaroMamu y Kinbui, npueaHanumm ao XY. Y geskux BTiNeHHs X Wg - OiymknidHui
retepoapun 3 ABoMa HiTporeHamu y Kinbui, npuegHaHumu go XY. Y pesakux BTineHHAx Wq -
GiUMKNiYHMIA reTepoapun 3 4 retepoatomamu, Hanpuknaa, GiuukniuHMI retepoapun 3 4 HiTporeHamu
AK KinbUeBUMM aToMamu. Y aeakux BTiNeHHax Wy - HesamiweHur abo 3amiweHuin 4-amiHo-1H-
nipasono[3,4-dJnipumignH-1-in, HesamiweHnn abo 3amiweHuin 7-amiHo-2-meTun-2H-nipasono-[4,3-
d]nipumiguH-3-in, HesamiweHui abo 3amiweHnin 6-meTuneHin-9H-nypuH-6-in abo HesamiweHun abo
3aMiweHunin 6-amiHo-9H-nypuH-9-in.

Y aeaknx BTiNeHHAX W4 - OANH 3 TAKUX KOMMNOHEHTIB:

4 B
R $ §

U T A N A S S .
§

ae R2 - riaporeH, ranoreH, docdar, cedoBuHa, kapboHaT, ankin, ankeHin, ankiHin, yuknoankin,
retepoarnkin abo retepouuknoankin;

R™ - H, ankin, ranoreH, amiHo, amigo, rigpokcn abo ankokecu i

R - H, ankin, uiaHo, ankiHin, ankeHin, ranoreH, apwun, reTepoapun, reTepoLUKnoankin,
LuMKnoankin, amiHo, kapboHoBa kucnota, ankokcmkapboHin abo amiao.

Y aesakux BTineHHAx Wy €:
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Y aesakux BTineHHAx Wy €:

f‘\@ S

WA NH

Y peskux BTineHHax Wy R?2 - rpyna, siky cknagalwTb rigporeH, ranoreH, c¢ocgar, ceyoBuHa,
kapboHaT, He3amilweHuin abo 3amilleHUR arnkin, HesamilleHuin abo 3aMilLieHMIn ankeHin, He3aMilLEeHWIi
abo 3aMileHUIn ankiHin, HesamilleHnin abo 3aMillleHUIn UMKNoankin, HesamiweHuin abo 3amileHui
rerepoarnkin i HezamiweHui abo 3aMilleHnin reTepouUMKnoankin.

Y pesakux BTiNeHHAX Wg, konum R2 - ankin, ankiHin, uuknoarnkin, retepoankin abo retepouuk-
noarnkin, R2 samileHo docdarom, cev4oBuHo abo kapbGoHaTomMm.

Y pesikux BTiNeHHsix R - uneH rpynu, sIky cknagaroTh rigporeH, HesamilleHnin abo 3amilleHuit
ankin i ranoreH, T06T10 -l, -F, -Cl abo -Br. Y aesikux BTineHHax R'' - HesamilleHnit abo 3amilleHuit
aMiHO, He3amiweHun abo 3amileHnin aMigo, rigpokcn abo HeszamilleHuin abo 3amileHnin ankokeu. Y
nesikux BTineHHsx R - pocdhat, HesamiluleHa abo 3amillleHa cevoBuHa abo kapboHar.

Y nesikux BTineHHsix, konu R' - ankin, amiHo, amigo, rigpokcn abo ankokcu, R'' 3amiuleHo
docdarom, cevoBuHo abo kapboHaTom.

Y aeaknx BTiNeHHAX -X-Y-Wy € 0AHUM 3 TaKuX KOMMOHEHTIB:

s{(} g NT_,CH-a ?%,;‘GH:; ~g1.}
TR ﬂ\ M N N N
Yy - N N 3 X N : N
Ni‘if L Y N LTy
. Rt =N SN iR N
4N |
HuN HyN Hald
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Y neskux BTiNEHHAX R'2 - uneH rpynu, sSiky CKNaaaroTb MigporeH, LiaHo, ranoreH, HesamiwleHun abo
3aMilLeHMIn ankin i He3amilleHnin abo 3aMilleHUMI ankidin, He3amiweHuin abo 3amileHun ankeHdin. Y
AeaAKuX BTiNEeHHsIX R'2 - He3amilleHMn abo 3amiweHnn apun. Y aeskux BTiNeHHAX R12 - HesamiweHui
abo s3amilweHui retepoapun, SIKMA BKNOYae (He nuwie) retepoapun 3 5-yneHHuM Kinbuem,
retepoapun 3 6-4feHHUM KinbueMm, retepoapun 3 LWOHaWMEHLUe OAHWUM HITPOreHoOM SK KiflbLEeBUM
aTOMOM, reTepoapun 3 gBoMa HiTporeHamu 9K KinbLUEeBUMMW aTOMaMW, MOHO LUMKMIYHWA reTepoapun i
GiUmMKNiYHMA reTepoapun. ¥ Aesikux BTiNEHHAX R'2 - He3samilleHuit abo 3amilLieHnid reTepoLUKnoankin,
BKMNOYalouM (He nuwe) reTepounknoankin 3 oOAHWM HITPOreHOM SAK  KinbUEeBUM aTOMOM,
rerepoumknoankin 3 OAHMM OKCUFE€HOM $K KiNMbLUEBMM aTOMOM, TETEPOLMKNoankin 3 OgHUM
cynbdhypoMm K KinbLUEBUM aTOMOM, 5-UNEHHUMW FeTepouuknoarnkin, 6-yneHHWi reTepouuknoankin,
HaCUYEHUI reTepouMKnoankin, HeHaCUYEeHUn reTepoUmnKnoarnkis, reTepoynKknoankin 3 HeHacu4eHUM
KOMMNOHEHTOM, NPUEAHAHUM OO0 reTEPOLMKNOAnKINbLHOro KinbUs, reTepoLUmnKnoarnkin, saMmilleHUn OKCo i
reTepoLMKNOoAnkin, 3amilleHUin ABOMAa OKCO. Y Aeskux BTiNeHHAX R12 - HesamilleHun abo 3amiieHunn
UMKnoankin, BknwoyawouM (He nuwe) uuknonponin, uukno®yTun, UMKNone-HTUN, LUMKNOreKkcun,
LMKIIoankin, samilweHnii oagHUM OKCO, LMKIoanKin 3 HeHacU4YeHWM KOMMOHEHTOM, NPUEdHaHUM A0
LUMKNOAnKiNbHOro KinbuUs. Y aeskux BTiNeHHAX R'2 - HesamilleHuid abo 3amilleHunin amifo, kapboHoBa
KACNOTa, HesaMileHuin abo 3amilleHun auunokcu abo HesamiweHun abo  3amileHui
ankokCcUkapOoHin.

Y pesikux BTiNeHHsIX, konu R'2 - ankin, ankiHin, ankeHin, apwun, reTepoapun, retepouuknoankin
abo umknoankin, R'2 samiweHo docdatom. Y gesikux BTINEHHSX, konu R'2 - ankin, ankiHin, ankeHin,
apun, retepoapun, rerepouuknoankin ato uuknoankin, R'2 3aMmilleHO CEYOBMHOW. Y aesKux
BTINEHHsIX, konu R'2 - ankin, ankiHin, ankexin, apun, reTepoapur, retepouuknoarnkin abo umMknoankin,
R'2 3amilleHo kapboHaToMm.

Y gesikux BTINEHHAX, konu R'2 - ankin, ankiHin, ankewin, apun, retepoapun, retepouuknoankin,
uuknoankin, ankokcukapboHin, amigo abo auunokcu, R'2 3amiwleHo ogHuMm abo GinbLue ankinom,
retepoarikinom, ankeHinom, ankiHinom, LMKNoankinom, reTepoLuKioankifioMm, apunom, reTepoapunomMm,
ankokcu, amigo, amiHo, auuMnom, auurnoKcKu, ankokcukap®OoHinoMm, cynbdoHaMigo, ranoreHom, LliaHo,
rigpokcu abo HITpo, i KOXKHWUWA arnkin, retepoarnkin, ankeHin, ankidin, uMknoankin, reTepouuknoankin,
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apun, retepoapun, ankokcu, amigo, amiHO, auun, auunokcu, ankokcukap®oHin abo cynbdoHamigo
MOXe BYTH 3aMilLIEHUIA.
Y neskux BTiNeHHsx R'2 y Wy € 0AHUM 3 TaKUX KOMMNOHEHTIB:

i ‘
Ok, Ha¥ Wi G0 Kirdy
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SNy
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Y neskux BTineHHax Wy - nipazononipumianH cdopmynu Il

et
N

(i

ae

R'" - H, ankin, ranoreH, amiHo, amigo, riapokcn abo ankokcu i R'2 - H, ankin, ankidin, ankexin,
ranoreH, apun, retepoapun, retepoumknoankin abo yuknoankin. Y aeskux BTineHHAx R - amiHo i R12
- H, ankin, ankiHin, ankeHin, ranoreH, apun, retepoapun, retepouuknoankin abo uuknoankin. Y
Aeakmx BTineHHsix R'' - amiHo i R'2 - ankin, ranoreH, apun, retepoapun, retepouuknoankin ato
uuknoankin. ¥ gesikux BTineHHAx R - aMiHo i R'2 - MOHOUMKIIMHWUIA reTepoapun. Y Aeskux BTiINEHHSX
R - amiHo i R'? - GiumkniyHnin retepoapun. ¥ aeskux BTineHHsx R'' - amiHo i R' -uiaHo, amiHo,
kapOoHOBa KMCMNOTA, aUMIOKCH, ankokcukapboHin abo amigo.

Y peskux BTIMEHHAX Cnonykow dopMynu | € cnonyka, sgka mMae CTPyKTypy, BUGpaH 3 rpynu, sky
cknagatoTb opmynu 1-A, 1-B, 2-A, 2-B. IV, V, V-A, VI, VI-A, VI-B, VI-C, 6-C1, 6-C2, V-1-D i 6-D:
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{802} {Vi-} {(6-D)

B iHWOMY BTineHHi, cnonykow copmynu | € cnonyka 3 CTPYKTypolo, BUOPAHOI 3 rpynu, siky
5 cknapatote popmynu VII, 7-A, VIII, VIII-A i 8-A:

{Vill-a) {8-a)
10
Byab-aki 3 onucaHUx eneMeHTIB i iX 3amiCHMKIB Ansa cnonyk dhopMmynu | MoxyTb 6yTU BUKOPUCTaHi
y 6yab-skiin KombiHaLisx.
B oaHomy 3 acnekTie anga cnonyk ¢dopmyn I, 1V, V, VI, VIl abo VIII Rs - H, CHs, CF3, Cl, F, apun
abo retepoapun; B - ankin abo komnoHeHT dopmynu I
15
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(i,

e

W, - apun, reTepoapun, retepouuknoankin abo yuknoankin; R' - H, -F, -Cl, -CN, -CHs, izonponin, -
CFs, -OCHs, Hitpo abo docdat; R? - ranoreH, riapokcu, uiaHo, HiTpo abo docdart; g aopiBHioe 0, 1,
2, 3 abo 4; R5 R® R7 i R® - H; X BiacytHa abo (CHz): i z = 1; Y BiacytHa abo € -NCR®)-, a6o -
N(R®)CHCR?®)-; R® - rigporeH, Ci-Croankin, Cs-Crumknoankin abo Cz-Cieretepoankin; i Wy -
nipasononipumianH abo nypuH.

B iHwomy acnekTi ans cnonyk dopmynu 1, IV, V, VI, VII abo VIIl Rs - H, CHs, CF3, Cl abo F; B -
ankin abo komnoHeHT copmynu Il, akum € apun, retepoapun, retepounknoankin abo yuknoankin; R -
H, -F, -Cl, -CN, -CHs, isonponin, -CFs, -OCHs, HiTpo a6o cdocdat; R2 - ranoreH, rigpokcu, LiaHo, HiTpo
abo docdart; g gopisHioe 0, 1 abo 2; R5 R8, R7 i R® € H; X BigcytHa abo € (CH2): i z = 1; Y BiacyTHs,
abo ¢ -NCR?)-, abo -NCR®)CH(R?®)-; R® - rigporeH, meTun abo etun;

Wae

abo

R'" - amiHO; R'2 - H, ankin, ankiHin, ankeHin, ranoreH, apun, retepoapurn, reTepouuknoankin,
LMKnoarnkin, uiaHo, amiHo, kapboHoBa KMCnoTa, ankokcukapdoHin abo amigo.

B iHwomy acnekTi ans cnonyk cdopmynu |, 1V, V, VI, VII abo VIl Rs - H, CHs, CF3, Cl abo F; B -
ankin abo koMnoHeHT doopmynu I, skum € apun, retepoapun, retepouuvknoankin aéo yuknoankin; R' -
H, -F, -ClI, -CN, -CHs, isonponin, -CFs, -OCHs, HiTpo abo docdat; R? - ranoreH, rigpokcu, LiaHo, HiTpo
abo docdhaT; g gopisHioe 0,1 abo 2; R% Ré, R7, R® ¢ H; X - (CH2): iz =1; Y BiacyTHa i Wy e:

R'" - amiHo; i R'2 - H, ankin, ankiHin, ankeHin, ranoreH, apun, retepoapun, retepouuknoankin,
LMKnoankin, uiaHo, amiHo, kapboHOBa KucnoTta, ankokcukapboHin abo amigo.

B iHwomy acnekTi ans cnonyk dopmynu 1, IV, V, VI, VII abo VIIl Rs - H, CHs, CF3, Cl abo F; B -
ankin abo komnoHeHT copmynu I, akum € apun, retepoapun, retepouuknoankin aéo umknoarnkin; R’ -
H, -F, -Cl, -CN, -CHs, isonponin, -CFs, -OCHs, HiTpo abo cdocdat; R2 - ranoreH, rigpokcu, LiaHo, HiTpo
abo doccpat; g aopisHioe 0,1 abo 2; R%, R8 R, R® e H; X - (CH2)zi z=1;Y - -N(R®-; R® - rigporeH,
meTun abo etun; i Wq €
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N -
Nespf H

B iHwomy acnekTi ans cnonyk dopmynu 1, IV, V, VI, VII abo VIIl Rs - H, CHs, CF3, Cl abo F; B -
ankin abo komnoHeHT copmynu I, akum € apun, retepoapun, retepouuknoankin aéo umknoarnkin; R’ -
H, -F, -Cl, -CN, -CHs, isonponin, -CFs, -OCHs, HiTpo a6o cdocdat; R2 - ranoreH, rigpokcu, LiaHo, HiTpo
abo docdar; q gopisHioe 0,1 abo 2; R3, R8, R7, R& ¢ H; X BigcyTHs; Y - -N(R°)CHCR?)-; R? - rigporeH,
MeTun abo etun i Wy €

rael

\mN H

BuHaxig Takox Bkrntodae crnonyky popmynu IX abo i papMaueBTUYHO NPUAHATHY Cinb

&

W‘ "'H\“\,xa
wil ) !
N

¥
o
Wy

(1%}

ae Wa' i Wa2 - HesanexHo CRS, S, N abo NR* i Wa?* - HesanexHo CR7, S, N abo NR*, ge He
Ginblue HiK ABA CYMiXKHI KinbLEBi aTOMKU € HITporeHoM abo cynbdypoM i, konu Wa' - S, oagHa 3 Wa? i
W2* € N abo NR*;

W - CR8, N abo NRS;

B - ankin, amiHo, reTepoarnkin, uMknoarnkin, retepouuknoankin abo KOMnoHeHT chopmynu Il

(n

ae We - apun, retepoapun, retepouuknoankin abo yuknoarnkin, i

g aopieHioe 0, 1, 2, 3 abo 4;

W4 BiaCyTHs1 ab0 € reTepoumknoankinbHuM, apunbHumM abo retepoapunbHUM KOMMOHEHTOM;

X BigcyTHs abo € -(CH(R®))z- i y KOXKHOMY BUMAAKY Z HE3ANEXHO AOpiBHIOE 1, 2, 3 abo 4;

Y BiacyTHa abo € -O-, -S-, -S(=0)-, -S(=0)2-, -N(R®)-, -C(=0)-(CHRV, -C(=0)-, -N(R?®)-C(=0)- abo
-NCR?)-, C(=O)NH-, -N(R®)C(R?®)2- abo -C(=0)-(CHR?%)z-;

R - rigporeH, ankin, reTepoankin, ankeHin, ankiHin, UMKnoankin, reTepouuknoankin, apwun,
apunankin, retepoapus, retepoapunankisi, ankokcu, amigo, amiHO, auun, auunoKcu, arikokcukap-
6oHin, cynbdoHaMigo, ranoreH, LWiaHo, rigpokcu, HiTpo, docdar, ceyoBuHa abo kapboHar;

R? - ankin, retepoankin, ankeHin, ankiHin, UMKnoankin, reTepoUWKnoankin, apun, apwunankin,
reTepoapun, reTepoapunarnkin, ankokcu, amigo, amiHO, auun, auunokcu, ankoKCukapOoHin,
cynb(oHamigo, ranorex, wiaHo, rigpokcu, HiTpo, docdar, cevoBuHa abo kapboHar;

R+* - rigporeH, auun, arnkin, ankeHin, ankiHin, uuknoankin, reTepoumknoankin ato Ci-
Caretepoarnkin;
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R5, R7 i R8 - He3anexHO rigporeH, ankin, ankeHin, ankiHin, uMKnoankin, retepoankin, ankokcw,
aMigo, amiHo, auun, auuIoKcu, ankokcmkapboHin, cynboHamiao, ranorex, uiaHo, rigpokcu abo HiTpo;

y KO>kHOMY BUnaaky R® - HesanexHo riaporeH, C1-Croankin, Cs-C7umknoankin, reTepoumkno-ankin
abo Co-Cioretepoarnkin.

3amicHuku ans popmynu | € noaibHMmMm 3amicHukam ans cnonyk dopmynu IX, 3a BuHsATKOM W',
Wa2, Wa* i Wa® (auB. HIxkue).

Y neskux BTineHHsix Wa' - CR®, S, N abo NR*.

Y neskux BTineHHsix Wa2 - CR®, S, N abo NR*.

Y neskux BTineHHax Wa* - CR7, S, N abo NR*.

Y neskunx BTineHHax Wy° - CR8, N abo NRS.

Y Aeqkux BTiNeHHSX cnonyka doopMmynu X Mae CTPyKTYypy, SiKa € YNeHOM rpynu, Ky cknagaoTb (i)
Wa' - NR#4, W42 - CR5, Wa* - CR7 i W5 - CRS; (ii) Wa' - NR*4, Wa2 - CR5, Wa* - CR7 i Wi - CHRE; (iii) Wa!
- NR4, W22 - CR®, Wa* - CR7 i Wh® - N; (iv) Wa' - NR4, W22 - CR5, Wa* - CR7 i Wh° - NR8; (v) Wa' - NR4,
Wa2 - N, Wa* - CR7 i W5 - CRE; (vi) Wa' - NR4, Wa2 - N, Wa* - CR7 i Wh? - CHRE; (VII) Wa' - NR4, Wa2 -
N, Wa* - CR7 i W5 - N; (viii) Wa' - NR%, Wa? - N, Wa* - CR7 i Wp® - NRS; (ix) Wa' - NR*, Wa? - CR5, Wa* -
N i W% - CRE; (x) Wa' - NR*, Wa? - CR5, Wa* - N i Wp® - CHRE; (xi) Wa' - NR4, W22 - CR®, Wa* - N i Wb
- N; (xii) Wa' - NR*, W42 - CR®, Wa* - N i Wi® - NRS8; (xiii) Wa' - S, Wa2 - CR®, Wa* - N i Wi° - CRE; (xiv)
Wa' - S, Wa? - CR®, Wa* - Ni W5 - CHRE; (xv) Wa' - S, W42 - CR5, Wa* - Ni WS - N; (xvi) Wa' - S, Wa? -
CRS, Wa*- N i W® - NR?; (xvii) Wa' - N, Wa?2 - CR5 Wa* - S i W® - CRE; (xviii) Wa' - N, Wa? - CR®, Wa* -
S i WL® - CHRE; (xix) Wa' - N, Wa? - CR®, Wa* - ST WS - N; (xx) Wa' - N, W42 - CR®, Wa* - S i W5 - NR8;
(xxi) Wa' -CR® Wa2 - N, Wo* - S i W5 - CR8; (xxii) Wa' - CR%, Wa2 - N, Wa* - S i WL - CHRS; (xxiii) Wa!
- CR5 W42 - N, Wa* - S i Wb - N; (xxiii) Wa' - CR%, W22 - N, Wa* - S i W5 - NR8; (xxiv) Wa' - S, Wa2 - N,
Wa* - CR7 i W5 - CRS8; (xxv) Wa' - S, Wa2 - N, Wa* - CR7 i Wh? - CHRS; (xxvi) Wa'! - S, Wa2 - N, Wy* -
CR7 i Wk - N; (xxvii) Wa' - S, Wa? - N, Wa*CR” i Wh® - NR8; (xxviii} Wa' - CR5, Wa? - N, Wa* - NR* i W°
- CR8; (xxix) Wa' - CR®, Wa2 - N, Wa* - NR* i Wh,° - CHRS; (xxx) Wa' - CR®, Wa2 - N, Wa* - NR* i W5 - N;
(xxxi} Wa' - CR®, Wa2- N, Wa* - NR* i Wp® - NR8; (xxxii) Wa' - CR®, W42 - CR® Wa* - S i Wy® - CHRS;
{(xxxiii} Wa' - CR®, Wa2 - CR®, Wa* - S i Wr® - CR8; (xxxiv) Wa' - CR®, W42 - CR®, Wa* - S i WK - N; i
(xxxv) W3' - CR®, W42 - CRS, W,* - SIWp-NR8,

Y neskux BTiNEHHAX R* - 4neH rpynu, siky CKnagatoTh rigporeH, HesamilleHuin abo samiweHuit
auun, Hes3amilleHun abo 3aMilLieHUI arnkin, SKUi BKMoYae (He nuLie) HesamieHun abo 3amileHun
Ci-Csankin, HesamilleHun abo 3aMilleHUi ankeHin, kv Bkniovae (He nuwe) Co-CsankeHin,
He3aMmilweHnn abo 3aMillleHuin ankiHin, Bkmovatoun (He nuwe) Co-CsarnkiHin, HesamiweHuin abo
3aMilleHWn uuMKnoankin, sknwovatoun (He nuwe) Cs-Csumknoankin, HesamiweHuin abo 3amileHui
reTepoLMKNOoAankin i HesamilleHun abo 3amilleHU reTepoarkin, BKIoYaymn (He nuue) HesamilleHuin
abo samiweHun Cq1-CqreTepoarnkin.

Y peskux BTINEHHAX, KONMM R* - auun, ankin, ankeHin, ankidin, uMknoankin, rerepouuknoarnkin aéo
rerepoankin, R* 3amiweHo oaHum abo OGinblie ankinom, reTepoankinoM, ankeHinoM, ankiHinom,
LMKIIoanKinoM, reTepoumknoankinom, apunom, reTepoapunom, ankokcu, amigo, amiHO, auunom,
auunokcu, cynb@oHamigo, ranoreHoMm, uiaHo, rigpokcu abo HITPo, i KOXHUI arnkin, reTe-poankin,
arnkeHin, ankiHin, uyuknoankin, retepouMknoankin, apusn, retepoapun, ankokcu, aMigo, amiHo, auun,
auunokcu abo cynboHamigo Moxke 6yt 3amilleHUNn.

Y pesdkux BTINEHHAX cnonykow dopMynu IX € cnonyka 3 CTPYKTYpoOw, BUOpaHUR 3 rpynu, Ky
cknagatoTb dhopmynu X, XI, XII, X i XIV:

N %
RF [
AN
Wy
(X3 (Xt
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{XHH) {KV)

Byab-aki 3 onucaHMx enemMeHTiB i iX 3aMicHukiB Ana cnonyk dopmynu IX MOoXyTb OyTu
BUKOPUCTAHI Yy Byab-aKin KomBiHauji.

B oaHomy 3 acnektie ana cnonyk popmynu IX, X, XI, XlII, Xlll abo XIV B - ankin abo KOMMOHEHT
dopmynu I

(1)

e

W - apun, retepoapun, retepouuknoankin aéo yuknoankin; R' - H, -F, -Cl, -CN, -CHgs, isonponin, -
CF3, -OCHBs, HiTpo abo docdar; R2 - ranoreH, rigpokcu, hiaHo, Hitpo abo docdar; q aopisHioe 0,1, 2,
3 abo 4; R4, R5, R7, R® ¢ H abo meTtun; X BiacyTHs abo € (CH2): i z = 1; Y BigcyTHa abo € -N(R°®)- abo -
NCR® CH(R?®)-; R® - rigporeH, Ci-Cioankin, Cs-Crumknoankin abo Co-Cieretepoankin, i Wq -
nipasononipumianH abo nypuH.

B iHwomMy acnekTi ana cnonyk cdopmynu IX, X, XlI, Xll, Xlll a6o XIV B - ankin abo KOMMOHEHT
dopmynu Il, ne We - apun, retepoapun, retepouuknoankin aéo umknoankin; R' - H, -F, -Cl, -CN, -
CHs, isonponin, -CFs, -OCHs, HiTpo abo docdat; R? - ranoreH, riapokcu, wiaHo, HiTpo abo docdart; q
aopisHioe 0,1, 2, 3 abo 4; R* R® i R” ¢ H a6o metun; R® - H; X BiacytHs abo € (CHz2)ziz=1;Y
BiicyTHs1 abo € -N(R®)-; R® - rigporeH, metun abo etun; Wq €

e

pN

abo

'2,_‘;/'

s

7

R'" - amiHO i R'2 - ankin, ankeHin, ankidHin, ranoreH, apun, retepoapun, retepouukno-ankin,
LMKnoarnkin, uiaHo, amiHo, kapboHoBa KMCnoTa, ankokcukapdoHin abo amigo.

B iHwoMy acnekTi ana cnonyk popmynu X, X, XI, XII, Xl a6o XIV B - komnoHeHT chopmynu I, B
akoMy We - apun, retepoapun, retepouuknoankin abo uuknoankin; R' - H, -F, -Cl, -CN, -CHs,
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isonponin, -CFs, -OCH3s abo HiTpo; R2 - ranoren, riapokcu, uiaHo abo HiTpo; q aopisHioe 0,1 abo 2; R*,
R5iR7 ¢ Habo metun; R8- H; X - (CH2)ziz=1; Y BigcyTHa i Wq €

.7—!’ )
;
=t

R'" - amiHo; i R'2 - H, ankin, ankiHin, ankeHin, ranoreH, apun, retepoapun, retepouuknoankin abo
LMKIIoankin.

B iHwomMy acnekTi ana cnonyk cdopmynu IX, X, XlI, Xll, Xlll a6o XIV B - ankin abo KOMMOHEHT
dopmynu Il, ne We - apun, retepoapun, retepouuknoankin aéo uuknoankin, R' - H, -F, -Cl, -CN, -
CHs, isonponin, -CFs, -OCHs, HiTpo abo docdat; R? - ranoreH, riapokcu, wiaHo, HiTpo abo docdart; q
aopisHioe 0,1 abo 2; R* R%iR” ¢ H abo metun; R - H; X - (CHz2)ziz=1;Y BigcytHa i Wy €

R'" - amiHo; i R'2 - H, ankin, ankiHin, ankeHin, ranoreH, apun, retepoapun, retepouuknoankin,
LMKnoarnkin, uiaHo, amiHo, kapboHoBa KMCnoTa, ankokcukapdoHin abo amigo.

B iHwomMy acnekTi ana cnonyk cdopmynu IX, X, XlI, Xll, Xl abo XIV B - ankin abo KOMMOHEHT
dopmynu I, ne We - apun, retepoapun, retepouuknoankin aéo uuknoankin; R' - H, -F, -Cl, -CN, -
CHes, isonponin, -CFs, -OCHs, HiTpo abo ocdar; R? - ranoreH, rigpokcu, LiaHo, Hitpo abo docdar; q
aopisHioe 0, 1 abo 2; R*, R*iR7 e H abo metun; R® - H; X - (CHz2)ziz=s1; X - (CH2)2; z=1;Y - -
N(R®)-; R® - rigporeH, meTun abo etun; i Wy €

B iHwomMy acnekTi ana cnonyk cdopmynu IX, X, XlI, Xll, Xlll a6o XIV B - ankin abo KOMMOHEHT
dopmynu Il, ne We - apun, retepoapun, retepouuknoankin aéo umknoankin, R' - H, -F, -Cl, -CN, -
CHs, isonponin, -CFs, -OCHs, HiTpo abo docdat; R? - ranoreH, riapokcu, wiaHo, HiTpo abo docdart; q
nopisHioe 0,1 abo 2; R4, Rsi R7 ¢ H abo metun; R8 - H; X BiacyTtHs; Y - -N(R®% CH(R®)-; R® - rinporeH,
meTun abo etun; Wy €

Ny,
o N ?J\
% 4

Y BTineHHsx chopmynu 1-A i popmynu 1-B
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(1-A)

R BubpaHo 3 H, Cl, F abo metuny, 6yab-aky 3 Wa2 Bubparo 3 CH, N, C-CN abo C-OCHs; 6yab-sky
3 W,® BubpaHo 3 CH, N, C-CFs abo C-CHzs; 6yab-siky 3 W,* BubpaHo 3 CH, N abo C-Fs; Oyab-siky 3 R®
Bu6paHo 3 H, Me abo CI; komnoHeHTn B onucaHo y Tabnuui 1 i 6yab-aki R'2 onucaHo y Tabnuui 2.
Cnonyku dopmynu 1-A i doopmynu 1-B MOXXyTb MIiCTUTU Oyab-siki 3aMiCHUKM, BUM3HA4YeHi y R3, W42,
Wa3, Wyt | R8 B i R™2. OnucaHi BTiNEHHS He 0BMEXXYIOTb BUHaxoAay i € nulle inocTpadigmun. Oesiki
JoaarkoBi TunoBi cnonyku chopmyn 1-A i 1-B HaBegeHo y Tabnuui 5.

Tabnuua 1 mictutb npuknagn B cnonyku copmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XII, X1l abo XIV.

Tabnuugs 1
Cyb6knac Cyb6knac Cyb6knac
# B # B # B
B-1 B-2 B-3 -CH(CHas)2
B-4 B-5 B-6 3‘&
Gl
B-7 B-8 B-9
B-10 B-11 B-12
B-13 B-14 B-15
B-16 B-17 B-18
B-19 B-20 B-21
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Tabnuugs 1
Cyb6knac Cyb6knac Cyb6knac
# B # B # B
\M ' 1 ) : wa\&*‘“
B-22 ; B-23 B-24 "“”
o~ N\G R
B-25 B-26 B-27 /E 2
.w'x . "z;: N
= =
B-28 } o B-29 B-30 . | &
%N O YN
“l*“\ ;%”
B-31 j ] B-32 B-33 Lt cF
o ¥

B-34 %Z@N B-35 B-36 "{“'7'!}‘;
)
) | - ) ] /\ﬁ/u\oj
B-37 - B-38 B-39
¥ ONT N, ‘{,H‘N,,
N\ i S pg |
] - B-41 B-42 M AS
B-40 . /[N:]; « I
N e _ ! Ry
B-43 y » o | B y > B-45 E/E}Q-
Ry OH R ¥ S
O [ [
_ N 2
*N\’ Q\ N\ NH;» ‘ NN
) | ; | - |
B-49 . /[NJ B-50 “4{’ LNJ B-51 E/[N;}:/
| }
Nop- M Ny N NN
B-52 B B-53 » 7 B-54 S
“‘i): N7 ‘s{(&j \/EN;]/ ]
N A | o
s | gyt Len | g9 e {E"j’@
W N %N AN
T T o] o0
B-58 Ny B-59 NN B-60 NN
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Tabnuugs 1
Cy6;;nac B Cy6;;nac B Cy6;;nac B
= = S
Ny M NN ] Ny N
B-61 EJLNJ ¢ B-62 .(ENJ’ B-63 .‘{—EZJN
- ) o
B-64 NN"N*{}\ B-65 | Nt B-66 Ny
g/[m‘;r ¥ £ﬂj xin’;‘r
= Oa N
) N ?zij . Moo Nos® N ‘ i
B-67 E jn;r B-68 fﬁﬂ; B-69 E/EN” o
N, Ny Na
B-70 . /EN,J\Q B-71 {EN;\M B-72 ,&E/EN;NJ
] ) | ; S
L gy
.x);l@ o | L | o | B,
Ny O Ny N
70 *{ENJ\@ a7 “*/["Q\’Q o | LI
B-79 Y JE:{} B-80 \([:’}M B-81 9 /[Z?’L
Q
5 \/v 8
B-82 mﬁ h{}mN\ B-83 N/( h{}wu) B-84 N j\’z’}_,qé
B-85 \(ﬂi«)‘hfj B-86 »}{O B-87 -CHs
G R
B-88 -CH2CHs B-89 wgo B-90 I/}
Mg F ey
B-91 D B-92 B- Iﬁj
f L "™
A SR e ¢
WG . F , R/cmcﬂs
B-94 @ B-95 @\ B-96 Q
CHs HEN g }g
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Tabnuugs 1

Cyb6knac
#

B #

Cyb6knac

B

Cyb6knac

#

B

B-97

B-98

o

B-99

5§

o,

Neﬁ‘

¢"'f

B-100

B-101

WL

™

LN

B-102

Tabnuuga 2

Btinenna R'2 cnonykn chopmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XlI, Xlll abo XIV

R12

R12

Cy6knac

R12

Cy6knac

Cy6knac
12-1

-CN

12-2

-Br

12-3
12-6

-CH2CHs

12-5

-CHs

12-4

12-7

12-8

12-9

0N

12-11

,
3
s

“.vgggggg;\g;\“_m\g.‘
A

12-12

&
12-10 o R TR e
g
LN
Yl
12-13 12-14 \E 12-15
S0y
o ~
e 3
o3 g e \’\
¥ N

12-18

12-19

12-20 Bo o

12-16 12-17
N E
NHZ 2o

:;‘ss\ o ‘“‘\“:'\\\m

kS =§ =

12-21

12-24

7§ = BN \1*“
12-22 12-23 LN L N
X p \‘ :}
B & ; &
Nty PH
™~ < R y
?S N S %%‘ ) o

12-25

12-26

12-27
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Tabnuuga 2

BrineHHs R'2 cnonyku cbopmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XII, Xlll ado XIV

Cy6knac

R2

Cy6knac

Cy6knac

12-28

_OH

VA o

AR e
OSEEEN .
-

12-29

12-30

12-31

12-32

12-33

Nt
~a .o'\r,\
& N N

12-34

12-35

12-36

12-37

12-38

12-39

12-40

12-41

12-42

N R g &
i i lg i
I § 2 8
12-43 12-44 N o 12-45 o :\\*‘: 3
= SN E B
)}
£ e
B8 N
X s
A0 N ey
" ST
i

12-46

12-47

//’

12-48

\\ \-:::‘\\a

.
E]
GOGH

12-49

by

|

!
&

N Ny e SR

2

12-50

12-51

12-52

ﬂ\{“"
S { ‘M

12-53

12-54

12-55

12-56

12-57

12-58

12-59

12-60
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Tabnuuga 2

BrineHHs R'2 cnonyku cbopmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XII, Xlll ado XIV

Cy6knac

R2

Cy6knac

R2

Cy6knac

12-61

12-62

g N

T

¢ r \}

12-63

12-64

12-65

12-66

12-67

o,
e el N
N g ;
PRy
Mg g -
{_,‘i }-; e

12-68

12-69

B N

12-70 12-71 g b 12-72 g N
AN "

H Mo

12-73

12-74

12-75

12-76

12-77

12-78

12-79

12-80

12-81

12-82

12-83

12-84

12-85

12-86

12-87

12-88

12-89

12-90

12-91

12-92

\\\\\\\\

12-93
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Tabnuuga 2

BrineHHs R'2 cnonyku cbopmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XII, Xlll ado XIV

Cybknac R2 Cybknac R2 Cybknac R2
S " N
¢ .
; SR %,.\« i\ %\% &
- e - T - SN
12-94 & 12-95 N 12-96 N
NH, gjg BN
Y BTiNneHHsx chopmynu 2-A i popmynu 2-B
A & T Q
W2 e g8 e, 2 Ny B
i } ;\ i } [
1A, 3\ & e K&%}%&\, e AN
3 \l\}\{ A 4 \'\;}\, }\E ™o 3 \\ w% 3 \\:\.}.‘-:;‘.- N \%
F’?ﬁ H \E" f“i% \i
\!&vﬂj Wiﬁ
{2-a} S &

R BubpaHo 3 H, Cl, F abo metuny; 6yab-aky 3 Wa2 Bubparo 3 CH, N, C-CN abo C-OCHs; 6yab-sky
3 W,3 BubpaHo 3 CH, N, C-CFs abo C-CHs; dyab-siky 3 Wa* BubpaHo 3 CH, N abo C-CFs; byab-siky R8
BubpaHo 3 H, Me a6o Cl; 6yab-siky 3 B - auB. Tabnuuto 1; 6yab-siky 3 R'2 - gus. Tabn. i 6yab-aky 3 X-
Y-Wq - gus. Tabn. 3. Cnonykn cdopmynu 2-A i hopMmynu 2-B MOXKYTb MICTUTU Byab-AKi 3aMiCHUKN,
BU3HaYeHi Ansa R3, Wa2, Wa3, Wt R8, B, R'2 i X-Y-W4. OnucaHi BTiNeHHs He 06MEXKyI0Tb BUHAxXoay i €
nuLe inocTpatuBHUMK. Jeski AoaatkoBi TMNOBI cnonyku opmyn 2-A i 2-B HaBeaeHo y Tabn. 5.

Tabnuua 3

Tunogi BTiINeHHA X-Y-Wq ans cnonyk coopmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XII, Xlll abo XIV

Cy6knac KXW, Cy6knac KoY Wy Cy6knac Ho¥ Wy
> PN . Si\ w“(:;m;'ﬁ
‘i* ‘fb \S‘\\f@_ JH::‘. 5'} - }
: M
N, l\ o~ N . e NS w
1 N en 2 L L 3 N e
N“\‘\ 7 o iy H ,«« f' §
TR HoN Molt
3 §nSoty
I {{ ¥ ;
[ -'\»\ X o ”r‘.\“m‘gsg
4 N{\% ~>-? \)’}we Gy 5 6 E\%} _ :? N {:§§3
0\“»}:: SN p §
™ PN
8N e -
7 L Gy 8 9 N4
L Al e
Mol SN
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Tunogi BTiINeHHA X-Y-Wq ans cnonyk coopmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XII, Xlll abo XIV

Hﬁ»
e <7
4 f
) o, Y 3
o W L e, N
i A MW.\ mmw - &A\ e . &\\f 4
e ks Hf \.“. 2N Mn\ I \...\m Umh %
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Tabnuua 3

Tunogi BTiINeHHA X-Y-Wq ans cnonyk coopmynu |, 1V, V, VI, VII, VIII, IX, X, XI, XII, Xlll abo XIV

Cybknac KoY oWy Cyb6knac Fo¥o Wy Cy6knac XYWy
Sz’\\} iy § § o
. ?@ i W ",
o S — = \}_N d X
34 "z\ \‘;}r \\(_“w“:‘-l:‘-“‘ 35 36 {g}““{-j *?-WN\M‘\,.\"
N““\z 5 “\‘I::i‘l ]
L TRY
Mol
in Ly \g\

N IR H SN

77 | S N | s 30 A
\}:::: M 3 %""*};:::-}‘gs
PN oM

40 41 42 N N
,}\ e, R
feii

43 44 45

S .::‘.1
Ny
RSN

46 47 48 Mo Mg

49 50 51

52 53 54 Sy Ny R

55

Y BTineHHax dopmynu 6-A R3 subpaHo 3 H, Cl, F abo metuny; 6yab-aky B onucaHo y tabn. 1; i
Oyab-aky 3 R'2 onucaHo y Tabnudi 2. Cnonykn opmynu 6-A MOXYTb MICTUTK Byab-SAKi 3aMiCHUKN AN
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R3, B i R'2. OnucaHi BTiNEHHS1 HE 0OMEXKYIOTb BUHAXOAY i € NnuLle inocTpatuBHumn. [deski 4oaaTKoBi
TUMOBI cnonykn hopmynu 6-A HaBeaeHo y Tabnuui 5.

e ¥
N "E Ei 2%
L5 I N S
\}:..-{_\m, \I y 3
3 33
AN - M
ﬁ - \:\\T“_“_.o‘ \‘\, S 3\\\;&;1 g\i
WO N,
N S
] & S
2 = \}::::x-ggg
N
A}

Y BTineHHax cdopmynu 6-C1 R3 Bubpano 3 H, Cl, F abo meTuny; 6yab-aky 3 B onucaHo y Tabnuui
1; 6yab-aky 3 R® BubpaHo 3 -H, -CHs abo -CH2CHs i 6yab-Aky 3 R'2 onucano y Tabnuui 2. Cnonyku
dopmynu 6-C1 MOxKyTb MiCTUTK Byab-sIKi 3aMicHMKK, onmucaHi ana R3, B, R? i R'2. OnucaHi BTineHHs
He 0OMEXyYIOTb BUHAX0AY i € nuLe incTpatuBHUMK. [eski 4oaaTkoBi TMNOBI cnonyku dyopmynu 6-C1
HaBeaeHo y Tabnuui 5.

{SGH

Y BTineHHsix cbopmynu 6-C2 R2 BubpaHo 3 H, Cl, F abo metuny; 6yab-sky 3 B onucaHo y Tabnuui
1; 6yab-aKky 3 R® BubpaHo 3 -H, -CH3 abo -CH>CHs i 6yab-aky 3 R'2 onucaHo y Tabnuui 2. Cnonyku
dopmMynu 6-C2 MOXyTb MIiCTUTU Byab-siki 3amicHukK, onucadi ana R3, B, i R%. OnucaHi BTiNeHHA He
0OMEXyYIOTb BUHAxXoAy i € nuuwe incTpatuBHuMK. [eski goaaTkoBi TMNOBI cnonykun copmynu 6-C2
HaBeaeHo y Tabnuui 5.

Y BTineHHsx dopmynu 6-D R3 BubpaHo 3 H, Cl, F a6o meTtuny; 0yab-sky 3 B onucaHo y Tabnuui
1; i 6yab-sky 3 R® BubpaHo 3 -H, -CHs abo -CH2CHs. Cnonyku dpopmynu 6-D MOXyTb MICTUTH Byab-AKi
3aMicHuKM, onucaHi ana R3, B i R9 OnucaHi BTiNEHHs1 He OOMEXyIOTb BUHAxXoAy i € nuiie
inocTpatuBHumK. Jedki nogaTtkosi TMNOBI cnonyku opmynu 6-D HaBeaeHo y Tabnuui 5.
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Y BTineHHsix oopmynu VIl R3 BuGpaHo 3 H, Cl, F a6o meTtuny; 6yab-siky 3 W, BubpaHo 3 CH, N,
C-CN abo C-OCHs; 6yab-sik y 3 W2 BubpaHo 3 CH, N, C-CFs abo C-CHs; 6yab-siky 3 Wa,* BUbpaHo 3
CH, N a6o C-CF3z; 6yab-aky 3 B onucaHo y Tabnuui 1; 6yab-aky 3 R’ onucaHo y Tabnuui 2 i 6yab-siky
3 X-Y-Wq onucano y Tabnuui 3. Cnonyku copmynu VIII moxyTb MiCTUTK Byab-SKi 3aMiCHUKU, OMMCaHi
ana R3 W42, W38 Wy, B, R2 i X-Y-Wq4. OnucaHi BTiNeHHs He 0OMEXYIOTb BUHaxoay i € nuile
inocTpatuBHumu. Jeqaki nogatkosi Tunosi cnonyku popmynu VIl HaBeaeHo y Tabnuu,i 5.

{Vi}

Y cnonykax dopmyn 9A-9BD, siki XxapakTepusyloTbCa CyOCTPYKTYpPOIO CTpykTypu dopmyn IX, R4
BubpaHo 3 -H, MeTun, eTun, n-nponiny, i3onponiny, UMKIonponiny, UMKIOOYTUNY i UMKNOMNEHTUNY;
Oyab-aky 3 R5 Bubpano 3 H, Cl, F, metuny abo tpucdbnyopmetuny; 6yab-aky 3 R7 subpano 3 H, Cl, F,
MeTuny, TpudnyopMeTuny; uiaHo, rigpokcuny, etuny, isonponiny i uuknonponiny; 6yab-aky 3 R8
BubpaHo 3 H, metuny abo isonponiny; 6yab-aky 3 B onucaHo y Tabnuui 1; 6yab-siky 3 X-Y-Wy
onucaHo y Tabnuui 3 i 6yab-aky 3 R'2 onucaHo y Ta6nuui 2. Cnonyku cdopmyn 9A-9BD MoxkyTb
MiCTUTU Oyab-sKki 3amicHUkM, onucadi ans R4 R®, R’ R8 B, X-Y-W¢ i R, OnucaHi BTiNEHHA He
0OMEXKYIOTb BUHAXOAY i € NuLe inocTpatuBHuMun. Oedki 4oaaTKOBI TUNOBI cnonyku dhopmyn 9-A -9-
BD HaBeaeHo y Tabnuui 5.
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Wy

(6-558)

{§-Al}

{880

{880}

B

{8

[HLWI iNOCTPaTUBHI CNONYKK BKIOYaKOTb (HE nuwle):
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XiMiyHi 06'ekT, ONUCaHi TYT, MOXYTb OyTU CUHTE30BaHI 3rigHO 3 0AHOI abo BinblLUue HaBeaEHUMM
TYT cxemamu i/abo BigomumMun cnocobamm.

AKWo He 3a3HaYeHo iHWe, peakuii, onucaHi TyT, NPoXoaaTb NP atMocepHOMyY TUCKY, B3arani i
npu Temnepartypi Big -10 go 200 °C. AKwo He 3a3HAYEHO iHLIE, Yacu peakuii i yMOBM € NpUbNusHumMu,
Hanpuknag, npu npubnu3Ho artmoccepHomMy TUCKY npu Temnepatypi Big npubnusHo -10 go
npnbnusHo 110 °C npoTtarom npubnusHo 1-24 roa. Peakuid, 3anuLleHa Ha Hid, TpuBae npubnumaHo 16
roa.

TepMiHM "PO3YMHHUK", "OpPraHivyHUA PO3UMHHUK" aB0 "IHEPTHUM PO3YMHHUK" O3HAYAKOTb PO3UYUHHUK,
iHEPTHUI B yMOBAaXx peakuii, i BKMOYaKTb, Hanpuknag, ©eH3on, TOMyon, AaueTOoHITpun,
TeTparigpodypan ("Tre"), AMo ("OMe"), xnopodopm, metuneH xnopug (@do OXM - OXM), aietun
eTep, metaHon, N-metunniponigon ("NMP"), nipnanH Towo. AKWO He 3a3HaYEHO iHLE, PO3YMHHUKN,
LLO BUKOPUCTOBYIOTLCS Y PeakUisix, ONnMcaHux TyT, € IHEPTHUMMW OpraHiyHUMMK PO3YUHHUKAMU. AKLLO He
3a3HaYEHO iHLWE, AN KOXKHOTO I peareHTy, 04UH M1 PO3YMHHKKA € 00'€MHUM EKBIBANEHTOM.

[30naUit0 | o4NLLEHHA XiMiYHKUX OB'EKTIB | iHTEpMeaiaTiB, onMcaHux TyT, MOXHA NPOBOAUTM, SKLLIO
OaxkaHo, 3a Oyab-AKOK MpPUMAATHOK NPOUEaypolo, Hanpuknag, GinbTpauien, ekcTpakuieto,
KpucTanisauieto, KOMNMOHHOKW XpomaTorpadielo, TOHKOLWAapoBoK xpomartorpadiieo (TLLUX) abo
TOBCTOLLAPOBOIO XpoMmatorpadii abo ix komOGiHauismu npoueayp. MNpuaatHi npoueaypu cenapaduii i
isonAUil iNIOCTPYOTLCA HABeAEHMMU aani npuknagamu. OAHaK, MOXYTb TakoX OyTM BMKOPUCTaHI i
iHLWI eKkBiBaNeHTHI npoueaypu cenapadii i isonauii.

3a GaxaHHa (R)- i (S)-isomepu cnonyk BMHaXoAy, SKWO BOHWM €, MOXyTb OyTU pO3pi3HEHI
BigOMUMKU cnocobamu, Hanpuknag, YTBOPEHHAM [iacTepeoisoMepHux conen abo KOMNIEKCIB sKi
MOXYTb OyTU po3aineHi, Hanpuknag, KpucTanisauieto; yTBOPEHHAM [iacTepeoi3aoOMepHUX NOXiaHuUX, SKi
MOXYTb OYTW po3aineHri, Hanpuknag, Kkpucranisauieto, rasopiauHHo abo piauHHOK XpomMaTorpadieto;
CENEKTUBHOIK peakuicto eHaHTioMepoM 3 cneyudiyHuM A0 LUbOro eHaHTIOMepy peareHTomM,
Hanpuknag, €H3UMHUM OKUCINEHHAM abo0 BIAHOBMNEHHAM, 3 NoAanNbLUMM PO3AineHHsM MoaUdikoBaHUX
i HemoaudikoBaHUX eHaHTiomepiB abo rasopianHHoo abo piaMHHOIO XpomaTorpadi€eto y XipanbsHoMy
cepedoBuLLi, Hanpuknag, Ha xipanbHin OCHOBI, Hanpuknag, KpeMHe3emi 3 NpueaHaHum XipanbHUM
niraHaom abo y NPUCYTHOCTI XipanbHOro PO34YMHHKMKA. B iHLWLIOMY BapiaHTi, cneumdiuyHuin eHaHTIOMep
MO>ke BYTU CUHTE30BaHUIW aCUMETPUYHUM CUHTE30M, 3 BUKOPUCTAHHAM ONTUYHO aKTUBHUX PEareHTiB,
cyberpariB, katanisatopie abo po3uUMHHMKIB ab0 NEpPeTBOPEHHAM OAHOr0 €HaHTioOMep B iHLUUM
ACMMETPUYHUM NEPETBOPEHHSM.

Cnonyku, onucaHi TyT, MOXyTb OyTu, €K BapiaHT, BBEAEHi y KOHTAKT 3 dhapmaueBTUYHO
NPUAHATHO KUCMOTOO ANS YTBOPEHHS BiANOBIAHOT KUCIIOTO-aaUTUBHOT CONi.

Barato, 9k BapiaHT, 3aMilleHUX BUXIAHUX CNOMYK i iHLWWX peareHTiB € KOMepPUinHO AOCTYMHUMM,
Hanpuknag, Big Aldrich Chemical Company (Milwaukee, WI) abo moxyTb ©OyTU NpPUroTOBMEHI
BiAOMUMMK cnocobamu.
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Cnonyku BMHaxody MOXyTb B3arani 6yTu CMHTE30BaHi HanexHoto kombiHauieto gobpe BigoMux
cnocobiB CUHTESY, AKi MOXKYTb OYTW BUKOHAHI dhaxiBLeM, 6asyounchb Ha Onuci.

Cnonykn BUHAxXoay MOXyTb OYyTWU CUHTE30BaHI HANEXHOIO KOMOIHALIE BiAOMUX CNOCOBIB CUHTE3Y
i gani po3rnsagarTbCa Aedki 3 pisHMX cnocobiB, NpuaaTHUX ANS NPUrOTYBAHHA CMOMYK BUHAXOAY, SIKi

He OOMEXKYIOTb MOXKINMUBOT CYKYMHOCTI peakuii, aki MOXyTb OYTU BUKOPUCTAHI Y NPUrOTYBAHHA CMOMyK
BMHaxoay.

PeakuiiHa Cxema 1

O G(CN);
M ]
L “onepayin ., L © Grepanin 2,
MeO” “OMe Med” “OMe
161 102
,;\
Cagpauin 4 XL\ N/L\“V Ompeti{m 5.
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E xw \ ,LL ‘[\\b
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107 wN wi
s R
g 3 Y
N HN
HoN 109
1068

Ha Cxewmi 1, Onepauieto 1 keToH 101 nepeTBOPKOETLCA Y BiANOBIAHWI ankeH 3 BUKOPUCTAHHAM,
Hanpuknag, ManoHOHITPUN i ninepuauH B OUTOBIW kucnoTi. lMpoaykt, cnonyky d¢opmynu 102,
isonoTb. Onepauieto 2 cnonyka dopmynu 102 UMKNI3yeTbca A0 NIPUAWHY 3 BUKOPUCTAHHAM,
Hanpuknag, aMmoHito y meTtaHoni. Cnonyky dopmynu 103, isontooTe. Onepadieto 3 cnonyky popmynu
103 rigponisyoTb 40 BianoBigHoT kapboHoBOT kncnotu. Mpoaykr, cnonyky dopmynu 104, i30n0I0Tb.
Onepauicto 4 cnonyka dopmynu 104 nepeTBOPOETLCA Y amig 3 BUKOPUCTaHHAM, Hanpuknag,
CTaHJAPTHOro amigHoro cnony4awyoro peareHty, Hanpuknag, EDCI. MMpoaykt, cnonyky dopmynu
105, isonioloTb. Onepaudieto 5 cnonyka dopmynu 105 nepeTtBoploeTbCs Yy BigNOBigHWA amig 3
BUKOPUCTAHHAM, Hanpuknag, xsopauetun xnopuay. Npogykr, cnonyky copmynu 106, i30n1010Tb.
Onepauieto 6 cnonyka copmynu 106 nepeTBOPIOETLCA Y cnonyky opmynun 107 3 BUKOPUCTAHHSAM,
Hanpuknag, outoBoi kucnoTu. MpoaykT, cnonyky cdopmynu 107, isonooTe. Onepauieto 7 cnonyka
dopmynu 107 3as3Hae 3MilLleHHS Ha XJIopi Npu peakuii 3 Hykneodinom i OCHOBOW, Hanpuknag,
nipasononipumignHom 108 i kapboHatom kanito. Mpoaykr, cnonyky dopmynu 109 i30nN00Th.
Onepauieto 8 cnonyky popmynu 109 cnony4datTb 3 apunom abo retepoapun-60pHOL0 KucnoTtor ado
NOXiAHOK OOPHOI KUCNOTWU, Hanpuknad, 6oponaHoMm, 3 BUKOPUCTaAHHAM, Hanpuknag, 3 katanisom
nanagiem. MNMpoaykt, cnonyk dopmynu 110, i30MI010Tb.
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PeakuiiHa Cxema 2
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Ha Cxemi 2 Onepadieto 1 cnonyka cdopmynu 108 nepeTBopoeTbCca y cnonyky copmynu 202,
Hanpuknag, ankinysaHHaAm cnonyku dopmynu 201. TMNpoaykT, cnonyky copmynu 202, i30n010Tb.
Onepaudieto 2, cnonyka copmynu 202 nepeTBOpOETLCA Y cnonyky dopmynu 203, Hanpuknag,
canoHidikauieto. Mpoaykr, cnonyky dopmynu 203, isonotoTe. Onepadieto 3 cnonyky dopmynu 203
LUMKNI3yeTbCa A0 XiHasoniHy dopmynu 205, Hanpuknag, y repMeTuyHin Tpybui peakuieto 3 Cnonykow

10 cdopmynu 204 i perigpatyiouum areHToMm, Hanpuknag, PCls. Mpoaykr, cnonyky dopmynu 205,
i30MI010Th.

PeakuiiHa Cxema 3
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15
Ha Cxemi 3 cnonyka copmynu 109 nepetsoploeTbCa y cnonyky dopmynu 302, Hanpuknag,
cnonydyeHHam CoHarawmpa (Sonagashira) 3 cnonykow opmynu 301. MpoaykT, cnonyky dopmysu
302, isontotoThb.
PeakuiiHa Cxema 4
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Ha Cxemi 4 Onepadieto 1 cnonyka ¢dopmynn 401 nepeTBopoeTbCca y cnonyky dopmynu 403,
Hanpuknag, Asoma onepaudiamu npouecy leka (Heck), cnonyvyeHHam 3 cnonykoio dopmynu 402, i

25 NnoTiM KaTanisoBaHOoK KUCMOTOlO UuKnidauieo y mMeTaHoni. Mpoaykr, cnonyky dopmynu 403,
isonoTb. Onepauieto 2 cnonyka dopmynu 403 nepeTBoploeTbCa y cnonyky dopmynu 404,
Hanpuknag, peakudielo 3 3amiweHum adiniHom. [poaykt, cnonyky copmynu 404, i30n1010Tb.
Onepauieto 3 cnonyka copmynu 404 nepeTBOploeTbCa y cnonyky copmynu 405, Hanpuknag,
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BigHOBMEHHAM anomMorigpuaomM niTito. Mpoaykt, cnonyky dopmynu 405, isonotoTe. Onepaudielo 4
cnonyka cdopmynu 405 nepetBoploeTbea y cnonyky opmynu 406, Hanpuknag, peakuielo 3 TioHIn
xnopugom. [MpoaykT, cnonyky dopmynu 406, isonooTb. Onepaudieto 5 cnonyka dopmynu 406
NepeTBOPIOETLCA Y cnonyky dopmynu 407, Hanpuknag, ankinyBaHHAM nipasononipumiauHom 3
BUKOPUCTAHHSIM OCHOBM, Hanpuknaa, kapboHaty kanito. Mpoaykr, cnonyky cdpopmynu 407, i30Ni0I0Th.
Onepaudicto 6 cnonyka copmynu 407 nepeTBOpPOETLCA Y cnonyky copmynu 408, Hanpuknag,
peakuieto Cyayku. Mpoaykr, cnonyky cdopmynu 408, i30n00Tb.
PeakuiiiHa Cxema 5:
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Ha Cxemi 5, Onepauicto 1 cnonyka cdopmynu 501 nepeTBoproeTbca y cnonyky dopmynu 502,
Hanpuknag, peareHToM, npuaaTHMUM AN BBEAEHHS  KUCMOTHOrO  Xnopuay, Hanpuknag,
okcaninxnopuay. Mpoaykr, cnonyky dopmynu 502, gk BapiaHT, isonowTe. Onepadieto 2 crnonyka
dopmynun 502 nepeTBOpPIOETLCA Y cnonyky dhopmynu 503, Hanpuknaa, peakuieto 3 apun amiHoMm.

Mpoaykt, cnonyky dopmynu 503, isonotoTb. Onepadieto 3 cnonyka cdopmynu 503
nepeTBOpPOETLCA Yy  cnonyky dopmynu 504, Hanpuknag, cnonyydeHHam LWrunne (Stille) 3
BUKOPUCTAHHAM BiHincTaHany. MpoaykT, cnonyky cdopmynu 504, isontooTe. Onepauieto 4 cnonyka
dopmynn 504 nepeTBOPIOETLCA Yy TPETUHHMI amig, cnonyky dopmynn 505, peakuieio 3
xnopetTunauetatoMm i rigpug Hatpio. Crnonyky dopmynu 505 isonooTb. Onepadieto 5 cnonyka
dopmynu 505 okucnoeTbca A0 anbgerigy 3 BUKOPUCTAHHAM, Hanpuknag, TeTpaokcuay OCMIlo i
nepnoguHaty Hatpito. MpoaykT, cnonyky dpopmynu 506, isontooTe. Onepadieto 6 cnonyka dopmynu
506 nepetBoploeTbCa y cnonyky cdopmynu 404, Hanpuknag, anbAONbHOKW peakuiclo y eTaHoni 3
OCHOBOI, Hanpuknaa, kapbonatom uesito. Mpoaykr, cnonyky dopmynu 404, isontowTs. Onepadieto 7
cnonyka cdopmynu 404 BigHOBMIOETLCA A0 NEPBUHHOIO CNUPTY, HaANpuKnad, anomorigpug nitio, 3
oTpuMaHHaMm crnonykn dopmynu 405, aky isonwooTb. Onepauieto 8 cnonyka dopmynn 405
NnepeTBOPOETLCA Yy cnonyky dopmynu 507 peakuieto 3 kapboH TeTpabpomigom i TpudeHindocdiH.
Cnonyky cdopmynu 507, sk BapiaHT, i30M0K0Tb. Lia cnonyka moxe 6yTu LUeHTpanbHUM iHTEpMeaiaTom
y CUHTESi CMOMyK BUHaxXoAy.
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PeakuiiiHa Cxema 6:
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Ha Cxemi 6 Onepaudieto 1 cnonyka dopmynu 507 cuHTesyeTbes, SK y PeakuiiHin Cxemi 5,
NepeTBOPIOIOYNUCL Y cnonyky dopmynu 407 cnonyvyeHHam 3 cnonykot dopmynu 108 y npUcyTHOCTI
OCHOBMW, Hanpuknaa, 6ytokcuay kanito. Cnonyky cdopmynu 407 isonowTb. Onepadielo 2 cnonyka
dopmynu 407 nepeTBOPOETLCA Y crnionyky dopmynu 408 cnonyyeHHAM 3, Hanpuknag, apunbopHo
KMCMOTOI Yy NPUCYTHOCTI KaTanisaTtopie i OCHOBW, Hanpuknad, auetaty nanagiio, TpudeHindgocdiny i
10 kapboHaTy HaTpito. Cnonyky cdopmynu 408 i3onio0Th.

PeakuiiiHa Cxema 7:
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15 Ha Cxemi 7 Onepadieto 1 crnonyky cdopmynu 701 BBOAATb Y peakLito 3 cnonykoio opmynu 702.
MpoaykT, cnonyky dopmynu 703, isonioloTb. Onepadieto 2 cnonyky opMynu BBOAATb Y pPeakUilo 3, AK
BapiaHT, 3aMillleHMM NYpPUHOM, Hanpuknag, cnonykoi dopmynu 704. MNpoaykt, cnonyky copmynu
705, i3ontooThb.

PeakuiiiHa Cxema 8:
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Ha Cxemi 8 Onepauieto 1 cnonyky dopmynu 801 06pobnsioTb, HANpUKNaza, TIOHINXNopuaom Ansi
oTpumMmaHHa cnonyku copmynu 802, aky isonowTk. Onepadieto 2 cnonyky dopmynu 802 i cnonyky
dopmynu 803 KOMOIHYIOTb Y NPUCYTHOCTI OCHOBWU. [poaykT, cnonyky dopmynu 804, i30M0l0Tb.
Onepauieto 3 cnonyka chopmynu 804 nepeTBOpOETLCA Yy cnonyky opmynu 805, 4Ky i30nN0I0Tb.

PeakuiiiHa Cxema 9:
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Ha Cxemi 9 Onepadicto 1 cnonyky cdopmynu 104 BBOAATb Y peakuito, Hanpuknag, 3 HiTpUToM
HaTpIlo | NOAMAOM Kanito y KUCITOTHUX YMOBAX AN OTpUMaHHs crnonyku doopmynu 901, sika moxxke 6yTu
isonboBaHa. Onepadieto 2 cnonyka opmynu 901 nepeTBOPIOETLCA Y T KUCNOTHUI XNOPUA peakuieto
3, HANPUKNaa, okcaninxnopuaom ans oTpuMaHHsa cnonyku dopmynu 902, aka moxe 6yTu i3onboBaHa.
Onepaudieto 3 kucnoTHui xnopug dopmynu 902 BBOAATL Y peakuildo 3, AK BapiaHT, 3aMilleHUMm
aMiHoapunoMm abo amiHoretapunom, cnonykoto 903, oTtpumyroum cnonyky dopmynu 904, dky
isonoTb. Onepauieto 4 cnonyky dopmynun 904 cnony4valwTb, Hanpuknag, 3 anincraHaHom,
oTpumylodun cnonyky dopmynu 905, aky isonowTe. Onepadieto 5 cnonyka dopmynu 905
nepeTBOpPOETLCA Y Ti eTokeua 06pobko, Hanpuknag, meTa-xrnopnepbeH30MHO KUCNOTOoW | Agae
cnonyky dopmynu 906, dka moxe OyTu isonboBaHa. Onepadieto 6 cnonyka dopmynu 906
LUMKNi3yeTbcst 06po6Ko0, Hanpuknag, riapuaom Hatpito y AM® 3 otpumaHHam cnonyku dopmynu 907,
SKY i30II010Tb.

Onepauieto 7 nepBuHHMI rigpokecun cnonykun dopmynu 907 nepeTeoploeTbca y 6pomig 06pobkoto,
Hanpuknag, kapboH Ttetpabpomigom i TpudeHindocdiHoM i gae cnonyky dopmynm 908, sky
isonoTb. Onepadicto 8 cnonyky cdopmynu 908 3'eaHyloTb 3 nipasononipuMiguHom copmynu 108A
o6pobkoto, Hanpuknag, kapboHatom kanito y OAM®P i oTpumylotb cnonyky dopmynu 909, aky
isonoTb. Onepauieto 9 gurigpoisoxiHonoH cgopmynu 909 3'egHYIOTh 3, 9K BapiaHT, 3aMilleHuM apun-
abo retapun-6opHoto knucnototo hopmynu 910 i oTpumMyIOThL cnionyky dopmynu 911, siky i30N0OKOTb.
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PeakuiiHa Cxema 10:
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Ha Cxemi 10 Onepauieto cnonyky cdpopmynu 1001 06pobnatoTb aueTaToM HaTpilo i aUueTOHOM.
MpoaykT, cnonyky cdopmynu 1002, isontotote. Onepaduieto 2 cnonyka cdopmynu 1002 unknisyeTbca Ao
BiaNOBIAHOrO nipasony, Hanpuknaga, rigpasuHoM B OUTOBIN KMCNOTI i BoAi. MpoaykT, cnonyky popmynu
1003, isonoloTb. Onepaudieto 3 cnonyky dopmynu 1003, Hanpuknag, ankinyloTb 3 BUKOPUCTaHHAM
anMeTtun cynbdaty. MNMpoaykT, cnonyky dopmynu 1004, isoniototb. Onepauieto 4 cnonyky cdopmynu
1004 HITPYIOTb 3 BUKOPUCTAHHAM, HaNPUKnag, PO3YUHY HITPOKMCNOTU i Cynb(ypoBOI KUCMOTU.
MpoaykT, cnonyky dopmynu 1005, isoniototb. Onepadieto 5 cnonyky dpopmynu 1005 canoHigikytoTb 3
BUKOPUCTAHHAM OCHOBW, Hanpuknag, rigpokcugy Hartpito. lMpoaykr, cnonyky copmynu 1006,
isonooTb. Onepadieto 6 cnonyka popmynu 1006 cnoyaTky NEPETBOPKETLCA Y KUCMOTHUI XSopua 3
BUKOPUCTAHHAM TIOHIN xnopuagy, NOTiM pearye 3 3amilleHUM aHiniHOM 3 YTBOPEHHAM BiANOBIAHOIO
amigy. Mpoaykr, cnonyky dopmynu 1007, isonooTb. Onepadieo 7 cnonyka copmynu 1007
BiQHOBMIOETLCA A0 BIiANOBIAHOMO amiHonipasonly 3 B YyMOBax TrigporeHyBaHHa 3 Pd/C sk
karanisatopom. MNMpoaykt, cnonyky dopmynu 1008, isontotoTb. Onepadieto 8 cnonyky dpopmynu 1008
LMKMi3yloTb A0 BIigNOBIAHUA XiHA30MNIHOH 3 BUKOPUCTaHHAM, Hanpuknag, xnopauetTunxnopuay i
ourtoBoi kucnotu. Mpoaykt, cnonyky dopmynu 1009, isoniooTb. Onepauieto 9 cnonyky opmynu
1009 cnonyyatoTb 3 nipasononipumignHom dopmynu 108, Hanpuknagd, 3 BUKOpUCTaHHAM t-OyTokcuay
kanito y OM® npu kimHaTHIA Temnepatypi. Mpoaykr, cnonyky dopmynu 1010, isoniotoTb. Onepadieto
9, cnonyky copmynu 1010 cnony4yatoTb 3 apun-6opHoto kucnototo ¢dopmynu 910, Hanpuknag, 3
BUKOPUCTAHHSIM KaTanizatopa auerarty nanagito y npucyTHOCTI TpudbeHindocdiy i kapboHaTy HaTpito
y OM®, otpumytoun cnonyky popmynu 1011. MNpoaykT, cnonyky dopmynu 1011, i3onooTh.
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PeakuiiHa Cxema 11:
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Ha Cxemi 11 Onepauieto 1 cnonyky ¢opmynu 1101 BBOAATL Y peakuio 3 TiouiaHigom kanito B
aueToHITPUNI AN oTpuMaHHAa cnonykn cdopmynu 1102, sika Moxke OyTu isonboBaHa. Onepadieto 2
cnonyky cdopmynu 1102 BBOAATL Y peakuilo 3 KOH'loroBaHum ectepom copmynu 1103 i oTpumMyoTb
cnonyky dopmynu 1104, aky isonooTb. Onepadieto 3 crnonyky dopmynu 1104 UMKRI3YIOTb,
Hanpuknag, obpobkoo GpoMOM B e€TaHoni, i oTpuMyloTh Tiaszon dopmynu 1105, skuin i30MK0I0Th.
Onepauieo 4 cnonyky dopmynu 1105 no3baBnsioTb 3axucTy, Hanpuknag, kapboHaTtom kaniio y
BogHoMy OM®, oTpumyioun crnionyky cdopmynu 1106, aky isoniotoTe. Onepadicto 5 ectep cnonyku
dopmynn 1106 canoHidikyloTb, Hanpuknag, rigpokCMAOM HaTpPilo y BOAI i OTPUMYIOTb CHONYKY
dopmynn 1107, aky isonooTb. Onepadieto 6 BinbHa kucnota cnonyku dopmynn 1107
NepPeTBOPIOETLCA Y KUCIOTHUI xnopua 00pobkoto i, Hanpuknad, TioHIN XnopuaoM, 3 OTPUMAaHHAM
cnonyku chopmynu 1108, ska Moxe OyTu isonboBaHa. Onepauietlo 7 KMCMOTHUA Xropui Cnonyku
cdopmynu 1108 BBOAATH Yy peakUito 3, sIK BapiaHT, 3amilleHMM amiHoapunom abo amiHoreTepoapunom
dopmynu 1109, ana otpuMaHHa cnonyku cdopmynu 1110, aky isonoloTe. Onepaduicto 8, nepBUHHNIA
amiH cnonykn copmynmn 1110 BBOAATL Yy peakudiloc 3 ranoreHauunxnopuaom, Hanpuknag,
XnopaueTUnxnopuaom, y nipuauHi i metuned xnopugi i oTpumyloTs cnonyky copmynu 1111, aky
isonoTb. Onepauieto 9 cnonyky dopmynu 1111 Uukni3yoTb, Hanpuknag, HarpiBaHHAM Yy
repmeTudHIin Tpyoui y NpUCyTHOCTI ¢hocchopunxnopuay, i OTpPUMYIOTb cnonyky dopmynu 1112, siky
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isonooTe.  Onepauieto 10, TiasononipumigoH ¢opmynn 1112  BBOAATL Yy  peakuito 3
TiaszononipumignHom cpopmynu 1113 y NpuCyTHOCTI OCHOBM, Hanpuknaa O-6ytokcuaom kanito y MO,
i OTpUMYIOTb cnonyky chopmynu 1114, aKy i30n1010Tb.

PeakuiiHa Cxema 12:
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Ha Cxemi 12 Onepauieto 1 cnonyky cdopmynu 709 ankinyioTb, K BapiaHT, 3aMilLEHUM MYPUHOM
dopmynun 1210. MpoaykT, cnonyky dopmynu 1211, i30n00Tb.
10 PeakuinHa Cxema 13:
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Ha Cxemi 13 Onepauieto 1 cnonyka ¢dopmynu 1301 nepeTBOPIOETLCA Y KUCAOTHUIA Xnopug 3

15 BUKOPUCTAHHAM TiOHIN Xropuay, NOTiM peakuieto 3 3amilleHUM aHiniHom. MNpoaykT, cnonyky hopmMyrnu

1302, isonowTe Onepadico 2 cnonyka copmynn 1302 uuknidyetbca A0 BigNOBIAHOMO TiEHO-

NipMMIGUHOHY, Hanpuknag, XJopaueTunxnopuaoMm B OUTOBIW KMCROTI. MpoaykT, cnonyky opmynu

1303, isonotoTb. Onepadieto 3 cnonyky dopmynu 1303, Hanpuknag, ankinyloTb 3 BUKOPUCTaHHAM

3amilleHoro nipasononipumiaudy. Mpoaykt, cnonyky dopmynu 1304, isonowTe. Onepauicto 4

20 cnonyky dopmynu 1304, Hanpuknazg, apunyiotb 3 BUKOPUCTAHHAM 3amileHoi OOpPHOI KWuCnoT.
MpoaykT, cnonyky cpopmynu 1305, isoniooTb.
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PeakuiiHa Cxema 14:
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5 Ha Cxewmi 14, Onepaduieio 1 iogHuin ectep 1401 BBOAATL y peakuito 3 ankiHom 1402 y npuCyTHOCTI

nanagiesoro kartanisatopa, noauay Mmigi i Tpuetunamivy (TEA) ana 3'egHaHHA ankiHy apuibHOT
cepuesnHn 1401 i oTpumanHa cnonyku dopmynu 1403. Cnonyky d¢opmynu 1403 i30n1010Tb.
Onepauieto 2 cnonyky dopmynu 1403 obpobnawTb rigpokcMaoM Kanito i oTpUMylOTb KapboHOBY
KMCNoTy, cnonyky cdopmynu 1404, skLo NpoayKT peakuii niakucneHo, abo ii cinb. Cnonyky dopmynu

10 1404 i30MI010Tb. Onepauieto 3 Cronyky dopmynu 1404 o6pobnaloThL
Gic(aueToHiTpunmyanxnopnanagiem (1) i TEA aAna 3aMKHEHHS BHYTPILLHLO MOMEKYMSIPHOIO Kinbus i
oTpuUMyIOTb crnonyky copmynu 1405. Cnonyky c¢dopmynu 1405 isonootb. Onepadieto 4 cnonyky
dopmynu 1405 BBOAATL Y peakuito 3 NEPBUHHUM aMiHOM ANSA oTpuMaHHsa cnonyku dopmynu 1406.
Cnonyky copmynu 1406 isoniooTe. Onepadiero 5 cnonyky c¢opmynun 1406 o06pobnsioTb

15 rigpOXMOPHOIO KUCNOTOO, BUAANAIOYM 3aXUCHY TPYMNy Ha HITPOreHi, i OTPUMYIOTE Cnonyky hopMyrnu
1407, daka Moxe OyTu isonboBaHa. Onepadieto 6 cnonyky dopmynu 1407 BBOAATH Y peakuilo 3
cnonykoto chopmynu 1408 i oTpumytoTb cnonyky cdopmynu 1409. Cnonyky opmynu 1409 i3oniotoTb.

PeakuiiHa Cxema 15:
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Ha Cxemi 15 Onepadieto 1 nogHuin ectep 1401 BBOAATL Y peakuito 3 ankiHom 1501 y npuCyTHOCTI
nanagito 9K crnonydaloudoro kartanisatopa, noguay migi i TEA ana oTpumaHHa crnonyku copmynu
1502. Cnonyky ¢opmynu 1502 isontooTb. Onepadieto 2 cnonyky dopmynu 1502 obpobnsoTb

25 rigpokcua Kamito aAnd oTpuMaHHs kapbokcunaTy abo BinbHOI kucnotu cnonyku copmynu 1503,
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Onepauieto 3 cnonyky cdopmynu 1503 o6pobnsaiTth Gic(aueToHiTpum)auxnopnanaaiem (1) i TEA ana
3aMKHEHHS] BHYTPILUHBOMOMNEKYNAPHOrO Kinbus i OTpUMYIOTb cronyky dopmynu 1504, Cnonyky
dopmynu 1504 isonooTb. Onepadieto 4 cnonyky dopmynu 1504 o6pobnsaioTe NEPBUHHUM aMIHOM i
OTPUMYIOTbL crnonyky cdopmynu 1505. Cnonyky popmynu 1505 i3oniotoTb.
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10 Ha Cxemi 16 Onepaduieto 1 ioaHuin ectep 1401 BBOAATE Y peakuito 3 ankiHoMm 1601 y NpUCyTHOCTI

nanagito, Sk kartanisatopa, noguay wmigi i TEA i oTpumyloTe cnonyky dopmynu 1602. Cnonyky
dopmynu 1602 isontotoTb. Onepauieto 2 cnonyky dopmynu 1602 o6pobnawTb riagpoKCUAOM Kanito
AN oTpuMaHHA kapbokcunaTty abo BinNbHOT kMcnoTu cnonyku popmynu 1603. Onepaudieto 3 cnonyky
dopmynn 1603  ob6pobnaTk  Bic(aueTtoHitpun)anxnopnanagiem (1) i TEA ana 3amMKHEHHS
15 BHYTPILLHLOMOTEKYNAPHOroO KinbuUA i OTpUMYIOTE crnonyky dopmynu 1604. Cnonyky copmynu 1604
isontooTb. Onepauieto 4 crnonyky dopmynu 1604 o6pobnslOTL NEPBUHHUM aMiHOM i OTPUMYIOTb
cnonyky copmynu 1605, aky isonwowoTb. Onepauieto 5 cnonyky dopMmynu 1605 o06pobnsawoTb
KMCROTOIO ANA BUAaneHHsa 3axucHoi rpynu THP i oTpumMytoTs cnonyky cdopmynu 1606, SKy i30ni00Th.
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PeakuiiHa Cxema 17:
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Ha Cxemi 17 Onepauieto 1 cnonyky dopmynu 1701 CUHTE3YIOTb PISHUMU LWINAXaMU, BKIKOYAKOYK
BapiaHTn Cxem 1 abo 2, ae, Hanpuknag, 6eH3unamiH BUKOPUCTOBYETLCA B onepadii NnepeTBOPEHHS
crnonykn copmynu 403 y crnonyky dopmynu 404. BeH3urnbHa 3axucHa rpyna amiHy mMoxe Oytu
BUAaneHa craHgapTHMM cnocoboMm ana oTpumanHs cnonyku 1701. Cnonyka dopmynu 1701
NepeTBOPOETLCA y cnonyky dopmynu 1702 ankinyBaHHSAM amigHOro HiTporeHy 2-kap6oHOBUMMU
CUHTOHaMM, AKi MOXXyTb OyTM Mo30aBNEHi 3aXMCTy, OKUCHNEHi i 3HOBY 3axWLUEHi Ha BiANOBIAHOMY
ketani 1702. Cnonyka cdopmynu 1702 moxe OyTu isonboBaHa. Onepauieto 2-1 cnonyka opmynu
1702 nepeTBOPKETLCA, Hanpuknag, BiAHOBMIOBANbHUM aMiHyBaHHSM €CTEPHOro KOMMOHEHTY Angd
BBEAEHHSA NYPUHINbHOIO KOMMOHEHTY crnonyku dopmynu 1703 abo, B iHLLOMY BapiaHTi, ankinyBaHHAM
ONs BBEAEHHA MNYPUHINBHOMO KOMMOHEHTY i oTpumaHHA cnonykn dopmynu 1703. Onepaudjeto 3-1
crnonyky copmynu 1703 o6pobnaloTbL KUCMOTOK AN BUAANEHHSA KeTanbHOT 3axUCHOT rpynu i
oTpumMmaHHs cnonyku dopmynu 1704, 4aky isonmwoioTb. Onepadieo 4-1 cnonyky copmynu 1704
BiQHOBMIOOTL aMiHYBaHHAM aMiHOM ANA oTpumaHHa cnonyku copmynu 1705, Cnonyky copmynu
1705 isontooTb. Onepadieto 2-2 cnonyka gopmynu 1702 nepeTBoploeTbCa onepauismu 7 i 8 Cxemu 5
i onepauieto 1 Cxemn 6 AnA BBEAEHHA MiPa3ononipUMigMHOBOr0 KOMMOHEHTY CNOMyku opmynu
1706. Cnonyky copmynu 1706 isoniooTb. Onepauieo 3-2 crnonyky dopmynu 1706 o6pobnsatotb
KMCNOTO AN BUAANEHHA KeTanbHOT 3aXUCHOT rpynuy i oTpuMaHHsa cnonyku cdopmynu 1707. Cnonyka
dopmynn 1707 moxke OyTu isonboBaHa. Onepauieto 4-2 cnonyky ¢opmynu 1707 BiAHOBMIOKOTb
aMiHyBaHHAM amiHOM ANa oTpuMaHHA cnonyku dopmynu 1708. Cnonyky popmynu 1708 i30niooTh.
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Ha Cxemi 18 Onepauieto 1 cnonyky dopmynu 1701 cuHTE3YIOTb, K HA Cxemi 17 abo 6yab-akum
iHWMM  BigoMum  cnocobom. Cnonyky dopmynu 1701 nepeTBOPIOIOTL  ankiflyBaHHAM aMigHOro
HITpOreHy 2-kapOOHOBMMW CUHTOHAMM, AKi MOXYTb OyTu no3baBneHi 3axucTy i MepeTBOPEHi Y
3axuLLEHI ankoKCU KOMNOHEHTH, sIKi nokasani y cnonyui dpopmynu 1801, aka moxke 6yTu i3onboBaHa.
Onepauieto 2 crnonyka dopmynu 1801 nepetsoproeTbea Onepadielo 2-1 Cxemn 17 gns BBEAEHHS
NYPUHINTIBHOTO KOMMOHEHTY | OTPMMaHy CMoMyKy NEPETBOPIOIOTL, NO30ABMAIOYM 3aXUCTY, aKTUBYIOYM i
aHiMyoun amiHoMm, y cnonyky popmynu 1802, AKy i30n1010Tb.

Onepauieto 3 cnonyka opmynu 1801 nepetsoproeTbea Onepadieto 2-2 Cxemu 17 3 BBEAEHHAM
nipa3ononipumigMHOBOrO KOMMOHEHTY i OTpMMaHy cnonyky no36aBnsioTb 3axuCTy, akTUBYHOTb i
aHiMYIOTb aMiHOM, OTpUMYIOYM cnonyky dopmynu 1803, AKy i30NI0I0Tb.
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PeakuiiHa Cxema 19:
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Cnap. 3

Ha Cxemi 19 Onepauieto 1 cnonyky dopmynu 1901 o6pobnsitoTb aMiHOM i OTPUMYIOTb CMOJTYKY
dopmynn 1902, Cnonyky dopmynu 1902 izoniototb. Onepauieto 2 cnonyky dopmynu 1902
06pobnATs POCHOPHUM OKCUXIOPUAOM | OTPUMYIOTb cnonyky dopmynu 1903, AKky i30n00Th.
Onepaudieto 3 cnonyky dopmynu 1903 BBOAATL Yy peakuito 3 amiHonypuHoMm dopmynu 1904 i
OTPUMYIOTL cnonyky dopmynun 1905, aky isonwotoTb. Onepauicto 4 cnonyky dopmynu 1905
06pobnATb MiAPOXIIOPHOIO KUCMOTOK ANA BUAANEHHA 3aXMCHOT TPYMM Ha HIiTPOreHi nypuHOBOrO
KOMMOHEHTY i OTPUMYIOTb cnonyky cdopmynu 1906. Crnonyky 1906 i3ontoloThb.

PeakuiiHa Cxema 20:
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Ha Cxewmi 20 Onepauieto 1, cnonyky dopmynu 1401 o6pobnsioTb BiHinoBum ectepom 2001 3
BUKOPUCTAHHAM, Hanpuknazg, peakuii eka 3 noganblUold UuMKnisauielo ans oTpUMaHHs ChOMnyKu
dopmynun 2002. Cnonyky cdopmynu 2002 izontotoTb. Onepadieto 2 cnonyky dopmynu 2002 BBOAATL Y
peakuito 3 4-amiHo N-Boc ninepuauHom i oTpumyoTb cnonyky dopmynu 2002. Crnonyky opmynu
2003 i3ontoloTb | BOHA MOXKe OyTU BUKOPUCTAHA K iIHTEPMEDIaT y CUHTE3i CNONYKU BUHAXOAY.

PeakuiiiHa Cxema 21:
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Ha Cxemi 21 Onepauieto 1 cnonyky dopmynu 1401 obpobnsaioTb ankiHinOBUM CIUPTOM,
Hanpuknag, cdopmynu 2101, y npucyTHOCTI noamay Mmigi i nanagito Ha kapboHi ik katanisaropa, ans
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oTpuMaHHsa crnonyku cpopmynu 2102. Cnonyky copmynu 2102, 9k BapiaHT, i30MOKOTh i, 9K BapiaHT,
ounwaloTb. Onepadieto 2 cnonyky dopmynu 2102 BBOAATh Yy peakuito 3 4-amiHo N-Boc ninepugnHom i
OTpUMYIOTL cnonyky cdhopmynu 2103. Cnonyky cdopmynu 2103 isonooTe. Cnonyka dopmynu 2103
MOXe BYTM BUKOPUCTAaHA SK IHTEPMEiaT y CUHTESI CNONyK BUHaxoay.

Byab-aki 3 cnonyk cdopmyrm I, 1V, V, VI, VII, VI, IX, X, XI, XII, XIlll abo XIV MoxyTb 6yTu
CUHTE30BAaHi 3 BMKOPUCTAHHAM peakuiiHUX CXem, onucaHux Bulle, abo BapiaHTiB gobpe BigoMMx
cnocobis.

XiMivHi 06'ekTn MOXXYTb BYyTU CUHTE30BAHI HANEXHO KOMOBIHALE BiaomMux cnocobiB CUHTESY.

Y aesikux BTiNEHHsIX oguH abo Ginblue cnonyk 3rigHO 3 BUHAxXoAOM 3'€QHYHTbCA cneundivyHo 3
kiHasow PI3 abo npoTeiHOBOW KiHA3010, BUBPAHO 3 rpynu, aKy cknagawtb mTor, 3anexHa Big OHK
npoteiHoBa kiHasa (Pubmed Ne (PPAN) AAA79184), Abl kiHasza TuposuHy (CAA52387), Bcer-Abl,
romMonoeTudHa KnituHHa kiHasa (PPAN CAM 9695), Src (PPAN CAA24495), peuentop BacKynsapHOro
eHpgoTeniansHoro ¢paktopa pocty 2 (PPAN ABB82619), peuentop enigepmanbHoro dakropa pocrty
(PPAN AG43241), peuentop B4 EPH (PPAN EAL23820), peuentop daktopa cToBOYpOBMX KIIiTUH
(PPAN AAF22141), peuentop TUPO3UH-NPOTEIHOBOT KiHasu TIE-2 (PPAN Q02858), nos'asaHa 3 fms
KiHaszow TuposumHy 3 (PPAN NP_004110), peuentop anbta ¢akropa pocty Tpomboumtie (PPAN
NP_990080), RET (PPAN CAA73131) i Byab-AKi iHWi NpoTETHOBI KiHa3W, HaBegeHi y Tabnuuyax i
KPECNEHHSX, a TakoX Oyab-aki dyHKUiOHANbHI iX MyTaHTU. Y aeskmx BTiNeHHaX [Kso crnomnyku
BuHaxoay ans p110a, p1100, p110y abo p1108 craHOBMTHL MeHWeE npubnusHo 1 MKM, MeHLue
npnbnusHo 100 HM, meHwe npnénuaHo 50 HM, MeHwe npubnusHo 10 HM, meHwe 1 HM abo HaBiTb
MeHwe npubnusHo 0,5 HM. Y gesikux BTineHHsiX IKso cnonyku BuHaxoay Ans mTor CTaHOBUTb MEHLLE
npnbnusHo 1 mkM, meHwe npubénusHo 100 HM, meHwe npubnuaHo 50 HM, meHwe npudnusHo 10 HM,
MeHwwe 1 HM abo HagiTb MeHwe npudnuaHo 0,5 HM.

Y peakux iHWMX BTINEHHsX oaHa abo 6Ginblle cnonyk BMHAxXo4y BUSIBMAKOTb MNOABIMHY
cneyndivHicTb 3B'A3yBaHHA | MOXYTb MpUrHidyBatu kiHasy PI3 (Hanpuknag, knac | kiHasn PI3) i
nNpoTeiHOBY KiHa3y (Hanpuknad, mTor) npu IKso MeHwe npubnuano 1 mkM, meHwe npubnuano 100 HM,
MeHwe npudnmaHo 50 HM, meHwe npubnuaHo 10 HM, meHwe 1 HM abo HaBiTb MeHLWe npuénusHo 0,5
HM. OagHa abo 6Ginblie CNoNyk BMHAXOAQYy MOXYTb MPUIHIYYBaTU KiHA3W TUPO3UHY, BKIIOYAIOYMH,
Hanpuknag, sanexdy Bia OHK npoteiHoBy kiHasy (Pubmed Ne (PPAN) AAA79184), Abl kiHasy
Typo3suHy (CAA52387), Bcr-Abl, romonoetnyny knituHHy kiHasy (PPAN CAM 9695), Src (PPAN
CAA24495), peuentop BackynapHoro enpoTeniancHoro daktopa pocty 2 (PPAN ABB82619),
peuentop enigepmanbHoro dgakropa pocty (PPAN AG43241), peuentop B4 EPH (PPAN EAL23820),
peuenTop ¢akropa ctoBOypoBux knituH (PPAN AAF22141), peuentop TUPO3UH-MPOTETHOBOT KiHa3M
TIE-2 (PPAN Q02858), nos'asaHy 3 fms kiHa3y Tupo3suHy 3 (PPAN NP_004110), peuenTtop anbda
dakTopa pocty TpoMmbouutie (PPAN NP_990080), RET (PPAN CAA73131) i 6yab-AKi iHLUi NPOTETHOBI
KiHasu, HaBeaeHi y Tabnuusax i KpecneHHsX, a Takox 0yab-aKi PyHKUIOHANbHI X MyTaHTH.

Y pedkux BTINEHHAX CMONyKM BUHAaxody BUABNAKTb o0aHY abo Oinblie dyHKUiOHANbHMX
XapakTEPUCTUK, OMUCaHWX TyT., Hanpuknag, ogHa abo Oinblie CNoNyK BMHaxo4y 3B'A3YOTbCH
creuundivHo 3 kiHasow PI3. Y geskux BTineHHsx, IKso cnonyku BuHaxoay ans p110a, p110p, p110y
abo p1108 cTraHoBUTb MeHLLEe npubnusHo 1 mMkM, meHwe npubnuaHo 100 HM, meHwe npubnusHo 50
HM, meHwe npubnusHo 10 HM, meHwe npubnuaHo 1 HM, meHwe npubnusHo 0,5 HM, MeHLwe
npubnusHo 100 nkM abo meHwe npubnusHo 50 nkM.

Y aesikux BTiNeHHsIX ogHa abo Ginblue Cnonyk BUHAX04y MOXYTb CENEKTUBHO NPUrHiYyBaTU OAMH
abo Oinbwie uneHis Tuny | abo knacy | dochatnamniHosuTonbHux 3-kiHa3d (PI3-kiHa3) npu 1Kso
npubnusHo 100 HM, 50 HM, 10 HM, 5 HM, 100 nkM, 10 nkM a6o 1 nkM, abo MeHLUe HDK NOKA3HUK
aHanisy KiHas in vitro.

Y aesikux BTiNeHHsIX ogHa abo Ginblue Cnonyk BUHAX04y MOXYTb CENEKTUBHO NPUrHiYyBaTU OAMH
abo agBa yneHu Tuny | abo knacy | pochaTnamniHosuTonbHUX 3-kiHas (P13-kiHa3), akun cknagaeTbes 3
PI3-kiHa3n o, PI3-kiHasu § P, PI3-kiHa3u y i P13-kiHa3u 3. Y aeakux acnekrax gesiki 3 Cronyk BuHaxoay
CENEKTUBHO NPUrHivyTh PI3-kiHady & nopiBHAHO 3 yciMa iHwWuMW Tunamu | Pl3-kiHa3. B iHWMX
acnekTax Aeski 3 cnonyk BUHaxoay CenekTUBHO NPUrHivyoThb Pl3-kiHasy 3 i PI3-kiHa3y y NOPIBHAHO 3
pewrtoto Tuny | PI3-kiHa3. B iHWKX acnekTax AesKi 3 CNONyK BUHAX0A4y CENEKTUBHO NPUrHivyoTh PI3-
KiHady o i PI3-kiHasy [ nopiBHAHO 3 pewroio PI3-kiHas tuny |. B geskux iHWKX acnekTax geski 3
CMONYK BUHAX0AY CENEKTUBHO MPUTHiYyloTb PI3-kiHa3y 3 i PI3-kiHa3y o NOPIBHAHO 3 peLwToto PI3-kiHa3
Tuny |. B iHWKMX acnekTax geski 3 CNofnyk BUHaxXoay CEeNeKTUBHO NpurHivyotb PI3-kiHasy 3 i PI3-kiHa3y
B nopiBHAHO 3 pewToo PI3-kiHa3 Tuny | aBo cenekTMBHO MpurHidyloTb PI3-kiHa3y & i PI3-kiHa3y o
nopiBHAHO 3 pewTolo PI3-kiHa3 Tuny |, abo cenekTuBHO NpurHivyoTb PI3-kiHasy o i PI3-kiHasy v
nopiBHAHO 3 peLuToto PI3-tuny |, abo cenekTuBHO NpurHivyioTb PI3-kiHa3y v i PI3-kiHa3y  NOPiBHAHO 3
pewrtoto PI3-kiHa3 Tuny |.
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B iHWOMY acnekTi npurHiveHHsa abo cenekTuBHE MPUrHiYeHHs oaHoro abo Ginblue uneHis Tuny |
PI3-kiHa3, abo npurHideHHa abo CenekTUBHE NPUrHiMeHHA ogHoro abo GinbLue onocepeakoBaHux PI3-
KiHasaMmu Tuny | cUrHanbHUX LWNAXIB, B iHLWOMY BapiaHTi MOXYTb CTOCYBaTUCb CMOMYKK, LLO BUABNAE
50 %-Hy npurHivytouy koHueHTpauito (IKso) ana gadoi kiHasn PI3 Tuny |, aka € woHaimeHwe y 10
pasis, LWoHameHwe 20 pasiB, wWoHanMeHwe 50 pas, woHanMmeHwe 100 pasis, WoHameHwe 1000
pasiB, woHanmeHwe 10000 pasie abo meHLe 3a npurHivytouy IKse pewutu PI3-kiHas Tuny |

dapmaueBTu4Hi Komnoauuii

BuHaxig Bknovae apMaueBTUYHI KOMMNO3UUIT, SAKi BKNo4valTb ogHy abo 6inblie crnonyk
BMHaxoay.

Y peskux BTINEHHAX BUHaXig BkNo4Yae hapMaueBTUYHI kOoMNo3uuii Ans nikyBaHHA XxBopo® abo
CTaHiB, NOB'AI3aHMX 3 HebakaHOW0, 3aHAATO AaKTUBHOW, WKiANMBOK abo HebGe3neyHo iIMYHHOM
peakuieto y ccaBusa. Taki HebaxaHi iMyHHI peakuii MOXyTb OyTM noB'A3aHi abo BUKIMKAIOT,
Hanpuknag, actMy, emdisemMy, OpOHXIT, ncopia3, anepriio, aHadinakcio, ayToiMyHHi XBOpoOM,
pPeEBMATOIgHMI apTpUT, XBOPOOY HECNPURHATTA TPAHCMNNAHTATY | YepPBOHWUIA BOBYaK. dapMaueBTUYHI
KOMMO3MUii BMHAXOQYy MOXYTb OYTM BUKOPUCTaHI ANSA JiKyBaHHS iHLLUMX pPECnipaTOpHUX XBOpPOO,
BKITKOYA4M (He nuie) Xxsopobu, Lo BpaXkarTb NEreHeBi A0Mi, NneBpansHy NOPOXXHUHY, BpoHXianbHi
TpyOKku, Tpaxel, BEpxHi pecnipaTopHi Wwnsaxu abo HepBM i M'A3N, L0 3a6e3NeYyoTb AUXaHHS.

Y peskux BTINEHHAX BUHaxig BKNoyae hapmaueBTUYHI KOMMO3MUIT ANS NiKyBaHHSA, Hanpuknaa,
rinepnponicdhepaTMBHOrO posnagy, BkMwvaiwun (He nuWe) pak, Hanpuknag, rocTpy MienoigHy
NeWKeMilo, pak TUMYCY, MO3KY, IereHi, CKBAaMO3HMX KNiTWH, LWKipU, oOKa, peTuHoBnacTomy,
IHTPaOKYNAPHY MenaHoMmy, pak opanbHOl NOPOXHWHWU i FFIOTOYHOT MEepPenoHKWU, CEe4YOoBOro Mixypa,
LUNYHKY, NigLWIYHKOBOT 3aN03K, CE4YOBOro Mixypa, rpyaen, MKW MaTKKU, rofoBu, KT, HUPKK, NEYiHKHU,
SIEYHUKA, npocTatu, TOBCTOI abo npaAMol KULLKM, CTpaBOXody, $e€dka, TiHEKONOriYHUX pakis,
wuToBuaHoi 3anosu, LIHC, MHC, nos'asanux 3 CHIL (Hanpuknag, nimdomu i capkomu Kanowi) abo
pak BIpYyCHOro nNOXOMXEHHA. Y [Aeskux BTINEeHHAX 3a3HadeHy dapMaueBTU4HY KOMMOo3uuie
3aCTOCOBYIOTb AN NMiKyBaHHA HEpaKoBUX rinepnponidepaTtuBHUX po3nagis, Hanpuknaa, Ao06posiKiCHi
rinepnnasii wWkip (Hanpuknaa, ncopiasy), pecrteHody abo npoctatuTy (Hanpuknag, AoOposikicHoro
po3pocTaHHsa npoctatu (BPH)).

BuHaxig TakoX BKNOYae KOMMNO3WUil ANA nikyBaHHA XBOpoO nediHku (Bkmodaroum aiaber),
naHkpearuty abo xBopoO HUpKM (BKMYatouu nponidepaTtuBHUA TMOMEPYNOHEMPUT i BUKNUKAHUIA
niabetom HedpuT) abo Goni y ccasus.

BuHax, kpiM TOro, BKMOYAE KOMMO3MULiO ANS BiABEPHEHHSA GMacTOUMTHOT iMnnaHTauii y ccaBus.
BuHaxig TakoxK BKMIOYAE KOMMO3WULiK0 ANs NikyBaHHA xBOpoO, MOB'A3aHMX 3 BackynoreHesom abo
aHrioreHe3oMm y ccaBUiB, AKi MOXYTb MPOABMAATUCH SK MYXMUHHWUIA aHrioreHes, XPOHIYHOT 3ananbHol
XBopoOuW, Hanpuknaz, pPeBMaToigHOrO apTpuTy, 3ananbHOT KULLKOBOT XBOPOOM, arepoCKneposy,
LWKipHMX XBOPOO, Hanpuknag, ncopiasy, eksemu i cknepoaepmu, giabety, giabeTuyHoi peTuHonarii,
nepegyacHoi peTMHONATIl, BIKOBOT MaKynapHOI AereHepadii, remaHrioMmu, rniomMmu, MenaHoMmu, CapkoMu
Kanowi i paky si€4HWMKY, rpyaen, rneredi, MigwsnyHKOBOT 3ano3n, npocTtath, NpPAMOT  KUALLKK i
enigepmoigy.

dapmMaueBTUYHI KOMNO3ULIT 3riAHO 3 BUHAXOAOM 3BMYAWHO MPUIOTOBMSIKOTb TAKUM YMHOM, LLOO
3a06€e3neYmnTn y Hill TepaneBTUYHO e(PEKTUBHY KINbKICTb CMOMYKW BUHAXOAY K aKTUBHOMO iHIPEdiEHTy
abo T dhapmaueBTMUHO MPURHATHOT coni, ecTepy, NpPOnikis, conbBaty, rigpaty abo noxigHoi. 3a
GaxkaHHA dapmauUeBTUYHI KOMNO3ULiT MOXYTb MICTUTU (hapMaLEBTUYHO MPURHATHY Cinb i/abo i
KOOpAUHAUiIMHMIA KOMNNEKC i oamH abo Ginblie dapMaueBTUYHO MPUAHATHUX EKCUMMIEHTIB, HOCITB,
BKMNOYaloumM iHEPTHI TBepai po3piakyBadi i HanoBHIOBaYi, po3piaKyBadi, BKIOYAOYN CTEPUIbHI BOAHI
PO3YMHU i Pi3Hi OpraHivuHi PO3YMHHUKK, NOMINLYBaYi MPOHMKHOCTI, conobinisaTopu i ag'toBaHTMw.

dapmMaueBTUYHI KOMMO3KLT 3riAHO 3 BUHAXOA0M MOXHA BBOAWUTU iHAMBIAYaNbHO abo y KomBiHauil
3 0agHUM abo Ginblie HWUMKU areHTamu, SKi TaKo)K 3BMYaHO BBOAATH Y OpMi hapmaueBTUYHOT
KoMnosuuii. 3a GaxkaHHA CNONyKM BUHAXOAY i iHWI areHTn MOXXyTb OyTW 3MilLaHI i yTBOPHOBATH
npenapat abo obuaBa KOMMOHEHTU MOXYTb OyTW OKpEMMMM MpenapaTamu Ans BUKOPUCTaHHA Y
KOoMOBiHaLi okpemo abo 0AHOYACHO.

Y aesikux BTINEHHSIX KOHUEHTpauia ogHoi abo Ginblie cnonyk y dapmaueBTUMHUX KOMMO3MULLISIX
BMHaxoAy cTaHoBuUTb MeHwe 100, 90, 80, 70, 60, 50, 40, 30, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10,
9,8,7,6,54,3,2,1,05, 04, 0,3, 0,2,0,1, 0,09, 0,08, 0,07, 0,06, 0,05, 0,04, 0,03, 0,02, 0,01, 0,009,
0,008, 0,007, 0,006, 0,005, 0,004, 0,003, 0,002, 0,001, 0,0009, 0,0008, 0,0007, 0,0006, 0,0005,
0,0004, 0,0003, 0,0002 a6o 0,0001 % (maca/maca, maca/o6'em abo 06'em/06'em).

Y peskux BTIMEHHAX KOHUEHTpauis oaHoi abo Ginblue cnonyk BuHaxoay nepesuwye 90, 80, 70,
60, 50, 40, 30, 20, 19,75, 19,50, 19,25 19, 18,75, 18,50, 18,25, 18, 17,75, 17,50, 17,25, 17, 16,75,
16,50, 16,25, 16, 15,75, 15,50, 15,25, 15, 14,75, 14,50, 14,25, 14, 13,75, 13,50, 13,25, 13, 12,75,
12,50, 12,25, 12, 11,75, 11,50, 11,25, 11, 10,75, 10,50, 10,25, 10, 9,75, 9,50, 9,25 9, 8,75, 8,50, 8,25,
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8,7,75,750, 7725, 7, 6,75, 6,50, 6,25, 6, 5,75, 5,50, 5,25, 5, 4,75, 4,50, 4,25, 4, 3,75, 3,50, 3,25, 3,
2,75, 2,50, 2,25, 2, 1,75, 1,50, 125, 1, 0,5, 0,4, 0,3, 0,2, 0,1, 0,09, 0,08, 0,07, 0,06, 0,05, 0,04, 0,03,
0,02, 0,01, 0,009, 0,008, 0,007, 0,006, 0,005, 0,004, 0,003, 0,002, 0,001, 0,0009, 0,0008, 0,0007,
0,0006, 0,0005, 0,0004, 0,0003, 0,0002 a6o 0,0001 % (maca/maca, Mmaca/o6'em abo 06'em/06'em).

Y nesknx BTiINEHHSIX KOHUEHTpauis oaHoi abo Ginblue Cnonyk BUHaxoay CTAHOBUTL Big NpubnusHo
0,0001 % ao npubnusHo 50 %, npubnusHo 0,001 % o npubnusHo 40 %, Big npudnuaHo 0,01 % ao
npnbnusHo 30 %, Big npudnusHo 0,02 % ao npudnuaHo 29 %, Bia npubnusHo 0,03 % Ao NpubnM3Ho
28 %, Big npubnuaHo 0,04 % po npubnusHo 27 %, Bia npuénusHo 0,05 % ao npudnusHo 26 %, Bia
npnbnusHo 0,06 % o npubnusHo 25 %, Big npudnusHo 0,07 % ao npubnusHo 24 %, Bia npubnM3HO
0,08 % po npubnusHo 23 %, Big npubnusHo 0,09 % ao npubnusHo 22 %, Bia npuénusHo 0,1 % Ago
npnbnusHo 21 %, Big npuénusHo 0,2 % go npudnusHo 20 %, Big npudnuaHo 0,3 % a0 npubnu3Ho
19 %, Big npubnusHo 0,4 % ao npubnusHo 18 %, Big npubnusHo 0,5 % Ao npubnusHo 17 %, Bia
npnbnusHo 0,6 % o npubnusHo 16 %, Big npudnusHo 0,7 % Ao npubnusHo 15 %, Big NpuBMIM3HO
0,8 % ago npubnusHo 14 %, Big npubnusHo 0,9 % ago npubnusHo 12 %, Big npubnusHo 1 % Ao
npnbnusHo 10 % wiw, w/v abo 06'em/06'em. OB'em/0b'em. 5

Y nesknx BTINEHHSIX KOHUEHTpauis ogHol abo GinbLue cnonyk BUHaxXoay CTAHOBWUTL Big NpubnusHo
0,001 % ao npudnuaHo 10 %, Big npubnusHo 0,01 % go npubnuaHo 5 %, Big npudnuaHo 0,02 % Ao
npubnusHo 4,5 %, Bia npubnusHo 0,03 % ao npubnusHo 4 %, Bia npubnusHo 0,04 % a0 NpMBNU3HO
3,5 %, Big npubnusHo 0,05 % po npubnusHo 3 %, Bia npuénusHo 0,06 % ao npubnusHo 2,5 %, Big
npnbnusHo 0,07 % ao npubnusHo 2 %, Big npubnusHo 0,08 % a0 npubnusHo 1,5 %, Big NpMbNM3HO
0,09 % ao npubnusHo 1 %, Big npuénusHo 0,1 % ao npubnusHo 0,9 % (maca/maca, maca/o6'em abo
o6'em/o6'em).

Y aesikux BTINEHHAX KiNbKiCTb 04HOT abo BinbLue cnonyk BUHaxoay He nepesuwye 101, 95T, 9,0
r,85r,80r,75r,70r,6,5r,60r,55r,50r,45r,40r,3,5r,30r,25r,20r,1,5r,10r,0,95r,
09r085r,08r,0,75r,0,7r,065r,06r,0,55r,0,5r,0,45r,0,41,0,35r,0,3r,0,251,0,21,0,15
r,01r009r 008r 007r,006r005r,004r 003r,002T,0,0171, 0009T, 0008T, 0,007T,
0,006 r, 0,005 r, 0,004 r, 0,003 r, 0,002 r, 0,001 r, 0,0009 r, 0,0008 r, 0,0007 r, 0,0006 r, 0,0005 r,
0,0004 r, 0,0003 r, 0,0002 r abo 0,0001 .

Y nesiknx BTINEHHSX KiNbKICTb 04HOT abo GinbLue cnonyk BuHaxoay nepesuilye 0,0001 r, 0,0002 r,
0,0003 r, 0,0004 r, 0,0005 r, 0,0006 r, 0,0007 r, 0,0008 r, 0,0009 r, 0,001 r, 0,0015r, 0,002 r, 0,0025
r, 0,003 r, 0,0035r, 0,004 r, 0,0045 r, 0,005 r, 0,0055 r, 0,006 r, 0,0065 r, 0,007 r, 0,0075 r, 0,008 r,
0,0085r, 0,009, 0,00957T, 0,011, 00151, 0,021,0025T1,0,03T1,0035T1, 00471, 0,045T, 0,05T,
0,055r,0,06r,0,065T, 0,071,0,0751,0,08T1,0,085T,0,091,0,095T1,0,1T1,0,15T1,0,21,0,25T1,0,3T,
035r,04r,045r,05r,0,55r,06r,065r,0,7r,0,75r,087r,0,85r,09r,095r,1r,15r,2r,
25,3r,354r,45r,5r,55r,6r,65r,7r,75r,8r,85r,9r,9,5rabo10r.

Y aesikux BTINEHHSIX KiNbKiCTb 0AHOT abo GinbLue cnonyk BuHaxoay nexuTb y Mexkax 0,0001-10 r,
0,0005-9r, 0,001-8r, 0,005-71,0,01-61,0,05-5T1,0,1-4T1, 0,5-4 r abo 1-3r.

Cnonyku 3rigHo 3 BUHaxo4oM € e(PEeKTUBHUMU Y LLUMPOKMX MexXax A03, Hanpuknag, y nNikyBaHHi
Aopocnoi nauHun, aosn ctaloenatb Big 0,01 go 1000 wr, Big 0,5 go 100 wmr, Bia 1 40 50 Mr Ha geHb i
Big 5 A0 40 Mr Ha aeHb. Tunoeoto go3soto € 10-30 Mr Ha aeHb. ToYHa A03a 3aneXxuTb Big cnocoby
BBEAEHHA, GOpMK CNONYKK, NnaulieHTa, Macu WOoro Tina i MipkyBaHb i 4ocBigy nikaps.

Oani po3rnsigaoTbca TUNOBI (hapMaUeBTUYHI KOMNO3ULIT i cnocodu iX NPUroTyBaHHS.

dapmaueBTUYHI KOMMNO3UUIT ANA NepopanbHOro BBEAEHHSA

Y [dedkux BTINEHHSAX BWHaxig BKMw4ae apMmaueBTUYHY KOMMO3MUI0 Ans nepopanbHoro
BBEAEHHA, fKa MICTUTb CNONyK BUHaxoay i dapMaueBTUYHUIA EKCUMMIEHT, npuaaTtHU Ans
nepopanbHOro BBEAEHHS.

Y AedKknx BTINEHHAX BUHaxig Bknovae TBepay drapMaueBTUYHY KOMMO3UUID Ans nepopasnbHoro
BBEAEHHA fKa MICTUTL: (i) edeKTUBHY KINbKICTb CNOSYKM BUHaxoay; 9K BapiaHT, (i) edekTnBHy
KinbkicTb Aapyroro arenTa; i (iii) dapMaueBTUYHWMI €KCUMNIEHT, NpuAaTHUW AN NepopanbHoro
BBEAEHHA. Y OeAKUX BTINEHHAX KOMNO3MUIA TaKOXK MICTUTb (iv) e DeKTUBHY KiNbKiCTb TPETLOrO areHTa.

Y peskux BTINEHHAX apMaueBTUYHa KOMMO3uUia Moxe OyTu piguHOol0, npuaaTHOK Ans
nepopanbHOro BXMBaHHA. PapmaueBTUYHI KOMNO3MWUIl BUHaxody, NpuaaTtHi And nepoparnbHOoro
BBEAEHHS, MOXyTb GYyTU BUIOTOBMEHI SIK AUCKPETHI A030BaHi hopmMu, Hanpuknaa, kancynu, oénartku
abo tabnetkn abo pianHHi abo aepo3onbHi cnpel, Aki MICTATb 3asganeriib BU3HAYEHY KiMnbKiCTb
aKTUBHOTO iHrpedieHTy y BurnAgi nopowky abo y rpaHynax, posumHi abo cycneHsii y sogi abo
HEBOAHIW piguHI, y MacnsiHo-BOAHIN abo BOAHO-MaCNsHiN eMynbcil. Taki 4030BaHi OpM MOXKYTb ByTH
npuroToBneHi Oyab-AkMMm 3 cnocobiB dhapmaueBTUKM, ane yci Ui cnocodbu BKMOYAOTL onepadito
BBEJEHHSA AKTUBHOIO IHIPEdIEHTY Y KOHTAKT 3 HOCIEM, SIKMI CKnagaetbca 3 ogHoro abo GinbLue
HeoOXigHuX iHrpeaieHTiB. B3arani koMno3uuii NpuroToBnAOTbL OAHOPIAHUM PETENbHUM 3MilLYyBaAHHAM
AKTUBHOTO iHIPEAIEHTY 3 PiKMMKM HOCIAMM aB0 3 TOHKO NoApPiIGHEHUMN TBEPAUMU HOCiaMKU aBo obBoma i
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noTiM, AKWO HeobxigHO, HaJalTb NpoaykTy GaxkaHwui Burnag. Hanpuknag, tabnetkn MoxyTb 6yTu
NPUroToBNEHi NpecyBaHHAM abo (popMyBaHHAM, AK BapiaHT, 3 ogHuM abo OBinblue AONOMiIKHUMU
iHrpeaieHTamn. Tabnetkn MOXyTb OyTU NPUIrOTOBMEHI NPECYBAHHAM Y BiANOBIAHIA MaLLUWHI aKTUBHOTO
iHrpeaieHTy y Tekydy copmy, Hanpuknag, nopowky abo rpaHyn, €K BapiaHT, 3MillaHuX 3
EeKCUMMIEHTOM, Hanpuknag, (He nuwe), 3B'a3ylo4nM areHToM, 3MallyBadeM, iHEPTHUM po3pigXKyBavyem
i/fabo MAP abo aucnepratopom. TabneTkn popMylOTb Ha HANEXHINM MaLUMHI 3 LIET MOPOLLUKOBOT CyMiLLli,
3BOMOXKEHOT IHEPTHUM PIAKUM PO3PidXKyBayeM.

BuHaxig Takox Bkniovae 6e3BoaHi hapmaueBTUYHI KOMNO3NLIT i O30BaHi HOpMU, WO BKMOYAIOTb
AKTUBHUI iHTPEAIEHT, OCKINbKM BOAA MOXE BUKIMKATK PO3KNageHHS AeAKMX CMOMyK, Hanpuknag, Boga
Moxke OyTu gopaHa (Hanpuknag, 5 %) sk 3aci® moaentoBaHHA AOBroTepMmiHOBOro 3bepiraHHa ans
BU3HAYEHHA XapaKTEpUCTUK (Hanpuknag, TpuBanocTti 36epiraHHst abo cTabinbHOCTI peuenTypu).

BesBoaHi hapmMaueBTUYHI KOMNO3ULIT i 4030BaHi hOpMKU BUHAX0AY MOXYTb OyTU NMPUTOTOBNEHI 3
BUKOPUCTAHHSAM 06e3BOAHMX ab0 HU3bKOBOMOIMX (HrPedieHTIiB B yMOBAX HU3bKOT BOJOrOCTI.
dapmaueBTUYHI KOMMNO3ULT | 030BaHi hOPMU BUHAXOAY, SKi MICTATb NAKTO3y, MOXYTb OyTH 3po6neHi
6€e3BOAHNMMU, AKLLO Mig Yac BUrOTOBMEHHS, NaKyBaHHsA i/abo 36epiraHHsa O4YiKYETbCA CYTTEBUIM KOHTAKT
3 Bonorictio. be3oaHi dapmaueBTUYHI KOMMIO3uMUiT MOXyTb OyTM npurotoBneHi i 3bepiratuch 3
nigTpumaHHsam ix ©6e3BoaHoCTI. BignosigHo, 6e3BOAHI koMno3wuudii MOXyTb OyTM ynakoBaHi 3
BUKOPUCTAHHSIM Martepianie, WO BigBepTalOTb MPOHUKHEHHA BOAM, i MOXYTb OYTWM BKITIOYEHI Yy
npuaaTHUA  peuenTypHuMin Komnnekt. [lpuknaan npuaaTtHMX YNakoBOK BKMOYalOTb (He nuwwe)
repmMeTUYHO nakyBanbHy ponbry, NNacTuK TOLWO, KOHTEMHEPU OAMHUMHUX A03, OniCTEepHi naketu i
KOHTYPHi yNnakoBKMU.

AKTUBHUI iHrpeaieHT moxe 6yTn ob6'eaHaHuin y TiCHIR cyMmil 3 dpapMaUeBTUYHUM HOCIEM 3rigHO 3
3BMYaANHOIO hapMauUeBTUYHOI NPaKTUKoK. Hocin Moxke npuimaTi pisHi dhopMu 3anexxHo Big hopmu
npenapary, npuaaTtHoi Ana BeBedeHHA. pu npuroTyBaHHi KOMNO3WUiM ANa nepopanbHUX 4030BaHUX
dopM SIK HOCIlt MOXKe B6yTu BUKOpUCTaHe Oyab-sike dhapmaleBTUYHE CEpeaoBULLE, Hanpuknaa, Boaa,
rnikoni, Macna, CnupTu, apoMaTn3aTopu, KOHCEpBaHTU, 3abapBnioBadi TOLLO.

Y BUNaaKky nepopanbHUX PiAUHHUX npenapaTis (Hanpuknaza, CyCrneHsii, po34vuHiB i enikcupis) abo
aeposoniB MOXyTb OYTM BUKOPUCTaHi HOCIi, Hanpuknag, Kpoxmani, UYyKpW, MiKpOKpucTanivyHa
Lenonosa, po3pigXysadi, rpaHynatopu, aMailyBadi, 3B'A3ylodi areHTn i gesiHterpatopu. Y Aeskux
BTIMEHHSX, A€ HE BUKOPWCTOBYETLCH MaKTo3a, Hanpuknag, nNpuaaTHi HOCIi BKMOYaKTb MOPOLLKH,
kancynu i Tabnetkn. 3a GaxaHHA TAbneTkn MOXyTb OYTU MOKPUTI 3 3aCTOCYBaHHAM CTaHAAPTHUX
BOAHMX abo 6e3BoaHUX npoueayp.

3B'A3yiovi areHTW, NpuaaTHi AnA BUMKOPUCTAHHA Yy dhapMaueBTUYHUX KOMMO3ULIAX | JO30BaHUX
dopmax, BKMOYALOTb (He NULLE) KyKYPYA3SHUIA KPOXMarb, KAPTONNAHUIA KpoxManbs abo iHWi kpoxmani,
>KENATWUH, NPUPOAHI | CUHTETUYHI TyMK, Hanpuknag, rymiapabik, anbriHat HaTpIlo, anbriHIHOBY KUCNOTY
i iHWi anbriHatu, NOPOLUKOBWIA TparaH, ryapoBy rymy, Lenonody i il noxigHi (Hanpuknag, eTun
LEenonosy, LUEnono3HMn auertar, kapbokCUMeTun UENONO3HUA Kanblii, HaTpieBy kapbokcumeTun
Lenono3dy), NOniBiHIN niponigoH, METUN UEenonody, XenatuHoBaHWM Kpoxmarnb, rigpokcunponin
METMWI LUENION03Y, MIKPOKPUCTaNIYHY LENONOo3y i IX CyMiLi.

Mpuknagn npuaatHUX HanoBHIoBa4iB Ang dapmaueBTUYHUX KOMMO3uUin i gosoBaHux dopm
BKMOYaTh (He nuwe) Tanbk, kapboHaT kanbuilo (Hanpuknag, rpaHynu abo nopoLLKn),
MIKpOKpUCTaniyHy Uenono3sy, MNOpPOLWKOBY LENono3y, AeKCcTpaTWu, KaosiH, MaHiton, caniyunoBy
KMCNOTY, copBiTOoN, KPOXMarb, XeNaTUHOBAHUIA KPOXMAarb i IX CyMiLLi.

OesiHTerpatopy MOXyTb OYTM BUKOPUCTAHI Yy KOMMO3UUISIX BUHAXoAy ANS BUTOTOBMNEHHS
TabneTok, WO LIBMAKO PYWHYOTLCS Yy BOAHOMY CepedoBuLl. Haanuwok aesiHTerpatopy A03BONSAE
oTpumartu TabneTtku, siki po3nagatroTbes y nnawudi. bpak Moxxe 6yTM HeaOCTaTHIM ANA PyNHYBaHHS i
MOXe BMNMMHYTU Ha LUBMAKICTb i piBEHb BMWBISIbHEHHS aKTUBHUX IHIPEAIEHTIB 3 A4030BaHOl hopmu.
OTXe, A0CTaTHA KiNbKiCTb (HE 3aHAATO BenuKa i He 3aHaaTo mana, wob BNNMHYTU Ha BUBINbHEHHS
AKTUBHUX iHrpedieHTIB) MOXe OyTU BUKOPUCTaHi AnA popMyBaHHA A030BaHUX DOPM CNOMYK 3rigHo 3
BUHaxoaoM. KinbkicTb aesiHTerpatopa moxe OyTu pi3HOI 3anekHO Big Tuny peuentypu i cnocody
BBEAEHHA i MOxe OyTu Bu3HayeHa daxiBueM. Y hapMaueBTUYHIA KOMMIO3ULIT MOXyTb OyTu Bia
npubnusHo 0,5 po npubnusHo 15 % abo npubnusHo Big 1 A0 npubnusHo 5 % (3a Macoro)
AesiHTerparopa.

OesiHTerparopu, ski MOXyTb OYyTU BUKOPUCTaHi y hapmMaueBTUMHUX KOMMO3MLIAX i AO30BaHUX
dopmax BMHaxoA4y BKMNIOYalTb (HE NuULIE) arap-arap, anbriHiHOBY KMUCMOTY, KapboHaT kanbLito,
MIKpOKpUCTanivyHy Lenonosy, KpocKkaMeno3HUin HaTpii, KPOCNOBIAOH, NOMAKPUNIHOBUIA Karii, HaTpIto
Kpoxmanb [nikonart, KapTOMnsHUM abo TanioKoBMI KpOXManb i iHWI Kpoxmani, »enaTtuHOBaHWUW
KpOXManb, FMWHK i iHLLI anbriHu i iHWi uenonosu, rymmu abo ix cymilui.

3matlyBadi, siKi MOXyTb OYTU BUKOPUCTAHI y dhapMaLeBTUMHUX KOMMO3ULISX | A030BaHMX hopMax
BUHaxoay, BKMYaTb (He nWLWIE) cTeapaT Kanbuilo, cTeapar MarHilo, MiHepanbHe Macro, CBiTne
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MiHepanbHe Macno, rniuepuH, copBiTon, MaHIToN, NOMIETUNEH MIKONb i iHWi rnikoni, cteapuHoOBY
KMCNOTY, naypuncynbcaTt HaTtpito, TanbK, rigporeHoBaHe POCNUHHE macno (Hanpuknag, apaxicoBe
Macno, 6aBOBHUKOBE MACO, COHALIHUKOBE MAcro, KYHXYTHE Macrno, OfNIMBKOBE MAacno, KyKypyas3siHe
Macno i CoeBe Macno), cteapar LMHKY, eTUNnonear, eTuncedoBuHa, arap abo ix cymiwi. 3mallyBaui
TakoXX BKMOYaTb, Hanpuknag, CUMOIOHWIA cunikarenb, KoaryrbOBaHUi aepo30flb CUHTETUYHOTO
cunikaty abo ix cyMiwi. 3mawlyBay MOXHa, K BapiaHT, 4OAABATU Y KiINbKOCTI MeHLWwe npubnusHo 1 %
(3a macoto) hapmauleBTUYHOT KOMNO3NULIT.

Konn BoaHi cycneHsii i/abo enikcupn € OaxkaHMMM ANS NEPOpPanbHOrO BBEAEHHS, aKTUBHUIA
iHrpedieHT y HUX Mo)ke 6yTu KOMBIHOBaHMI 3 PisHMMM Nigconomkysadamu abo apomarusaropamu,
KONMbOPOBMMK  pedvoBMHamu, 3abapenoBadamy i, SAKWo OaxaHo, emynbratopammu i/abo
CYCMEHAYIOYMMM areHTamu, pasom TakuMu po3pigkyBadyamu, K BoAa, €TaHOM, NPOMiNeH rnikonb,
rMiUEpPKH i iX pisHi KoMBiHauT.

TabneTkn MOXyTb B6yTU HENokpuTMMK abo NOKPUTUMKU ANS 3aTpUMaHHA aesiHTerpadii i abcopbuii
Yy LUNYHKOBO-KULLKOBOMY TpakTi i uum 3abesneuyioTb Aitd0 nNpoTsiroM AoBLIOro 4acy. Hanpuknag,
3aTpUMYyOMMM MaTtepianom Moxe 6yTu rniuepun MoHocteapart abo rniuepun gicteapar. Peuentypu
ANS nepopanbHOro BUKOPUCTAHHSA MOXKYTb TakoXX mMatu (popmy >KOPCTKUX XKENMaTUHOBKUX Kancyn, Ae
AKTUBHUM HIpedieHT 3MilaHO 3 iHEePTHUM TBEPAMM PO3pimKyBadeM, Hanpuknag, kapboHaTom
KanbUito, hocdhaTtomM kanbLito abo kaoniHoM, abo y hopmi M'AKMX XENATUHOBMUX Karncyn, Ae akTUBHUIA
iHrpeaieHT 3MiliaHo 3 BoAOK abo Macnom, Hanpuknaa, apaxicoBum Macrnom, piakum napacdiHom abo
ONTUBKOBMM MachoM.

MAP, aki MoxyTb OyTWM BUKOpUCTaHI y (apMaueBTUYHMX KOMMO3MUISX i 4030BaHUX dopmax
BUHAXoAy BKMNoYakoTb (He nuwe) rigpodpinbHi MAP, ninodinbHi MAP i ix cymiwi. Moxyte Oytu
BUKOPUCTaHI cyMill rigpodinbHux MAP, cymiw ninodinbHux MAP abo cymiw woHaWMeHLLe OaHOT
rigpoinbHoi MAP i wWoHainmMeHwe ogHol ninodinsHOT MAP.

MpugatHa rigpodpinbHa MAP moxe B3arani matu 3HavyeHHa HLB woHaimeHwe 10, a npugatHa
ninogpinbHa MAP mMoxe B3arani matmu HLB He meHwe npubnusHo 10. HLB € emnipuyHum
napaMeTpoM, WO XapakTepusye BIAHOCHY rigpodinbHICThb i rigpodobHIiCTb HeioHHMX amMdidinbHUX
cnonyk sk rigpodinsHo-ninodinbHuUi 6anadc. NMAP 3 Huk4IMM 3Ha4YeHHAM HLB € 6inbl ninoginbHuMu
abo rigpodobHUMM | MatoTb BinbLUy PO3YMHHICTL Yy Macnax, a NMAP BuwmumMmu 3HavyeHHAMU HLB € GinbLu
rigpopinbHUMKU i MalTb Kpally PO3YMHHICTL Yy BOAHMX po3uuHax. [igpodiineHi MAP B3arani
BBaXKalOTLCA cnonykamum 3 HLB 6inbwe npubnusHo 10, a TakoX aHiOHHUMW, KaTioHHMMu abo
UBITEPIOHHUMK crionykamu, Ana skux HLB B3arani He 3acTocoBytoTb. JlinodinbHi (To6TO, riapodobHi)
MAP € cnonykamn 3 HLB He 6inbwe npubnusHo 10. OgHak, 3HayeHHa [TAP € npuGnu3Hum
NOKasHWKOM, SKWMW B3arani BUKOPUCTOBYIOTb Yy peuenTypax nNpoOMUCOBUX, drapMaueBTUYHUX i
KOCMETUYHUX EMYIbCIN.

MNapodinbHi MAP MOXyTb O6yTW iOHHUMM aB0 HeioHHMMMW. MpuaaTtHi ioHHI MAP BKkno4vaTb (He
nuuwie) ankinamoHiesi coni; coni  (PycUAHOT KWUCNOTWU, KUPHO-KMCAOTHI NOXigHi aMiHOKUCNOT,
onironenTuau i noninenTuau; riyepuaHi noxigHi amiHOKMCNOT, onironenTuau i noninenTua; nNeyMTuHn
i rigporeHizoBaHi NeUUTUHK; NI3ONEUUTUHK i FigporeHoBaHi nisoneunTuHu; doccponinian i X NoxigHi;
nisodroccponinian i X NOXiaHi; KapHITUHOBI CoMi ecTepiB XXMPHUX KUCIOT; Coni ankincynecartis; coni
KUPHUX KWUCMNOT; AOKy3aT HaTpilo; auunaktunatu, MOHO- i diaueTunoBaHi BUHHOKAM'AHOKUCHOTHI
ecTepu MOHO- i gurniuepuais; CyKLMUHINOBaHi MOHO- i Aurniuepuaun; NMMMOHHO-KUCNOTHI €CTEPU MOHO- i
aurnigepuais i iX cymiLui.

Y 3a3Ha4eHin rpyni ioHHi MMAP BKMOYalOTb, HaNpuUKnaa: nNeyuTuHu, nisoneuntuH, docdoninian,
nisodroccponinian i IX NOXiaHi; ecTepHi Coni KAPHITUHOBOT XXMPHOT KUCNOTK; coni ankincynsdartis; coni
JKUPHUX KUCROT, OO0Ky3aT HaTpilo; auunaktunatu; MOHO- i AiaueTunoBaHi ectepu BUHHOKaM'AHOT
KMCNOTW, MOHO- i aurniuepugun; CyKuuHinoBaHi MOHO- | Aaurnidepua; JMMOHHA  KMCROTA,
BUHHOKaM'AHOKUCAOTHI €CTEPM MOHO- i AUrniuepuais; i iX cymiLdi.

loHHI TTAP moxyTb 6yTu iOHiI30BaHUMK hopMaMK NEUUTUHY, Ni3ONeunTuHy, dochaTtnannxonity,
docatnannetaHonamidy, docdatngunraigepony, docdatugHoi kucnot, docdhaTUanncepuHy,
nisogochaTnannxonidy, nisococharngunetTaHonamiuy, nisogocparnaunrniyepony,
nisogochatnaHoi  kucnotu, nisodpocchatnanncepuy, PEG-dochaTtugunetaHonaminy, PVP-
docpaTnanneTaHonamiHy, nakTUNIHOBMX €CTEPIB  XUPHUX KUCMOT, CTeapoin-2-nakrunary,
cTeapoinnaktunarty, CyKUMHINOBaHMX MOHOrMiUepuaiB, MOHO/diaUueTUNOBaHNUX BUHHO-KaM'SiHO-
KMCNOTHUX €CTepiB MOHO- i Aurniuepuiis, NMUMMOHHO-KUCNOTHUX €CTepiB MOHO/gurniuepuais, Xoni-
ncapko3uHy, Kampoarty, Kanpunaty, kanpaTy, naypaTy, MIipucTaHy, nanbmitaty, oneaty, pULMHO-
nearty, niHonearty, niHONeHaTy, cTeapaty, naypun cynbdaTy, Tepaueuun cynbcpaTty, AoKy3ary,
naypoin KapHiTUHIB, NanbMITOTN KAPHITUHIB, MIPUCTOIN KAPHITUHI | TX CONER i cymillen.

rigpocinbHi HeioHHi AP MoOXyTb BKM4YaTW (He nuwe) ankinrnokosugu; ankinMansTo3uau,
ankinTiornwokosuan, naypun  Makporonrniuepugun; NonioKCcUankineH ankin-etepu, Hanpuknaa,
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nonieTuneH rnikonesi ankin-etepu; noniokcMankineH ankindeHonu, Hanpuknaa, NosieTuneH rnikonb
ankin deHonu; nosiokcuankineH ankin peHon-ecTepu >XWPHOT KUCNOTKU, Hanpuknag, nonieTusex
rnikonesi MOHOECTEPU XUPHUX KUCANOT i NOMIeTUNEH MMiKONeBi AieCTePU XUPHUX KUCAOT; NONIETUNEH
rMikonb rNilepon-ecTepu XXUPHOT KUCNOTKU; NORNIrNILEPOSbHI €CTEePU XKUPHOT KUCNOTK; NOSiOKCHankineH
copbiTaHOBI €CTepu >KMPHOT KUCMOTU, HAMNPWUKNaza, MOmMieTUNEH rnikonb CopbiTaH-eCTepU >KUPHOT
Kucnotu; rigpodinbHi TpaHcecTepudikauiiHi NpoAYKTW Moo 3 LOHAWMEHLWE OAHUM YFIEHOM
rpynu, siky cknagatoTb rniuepuaun, pocrMHHi Macna, rigporeHoBaHi POCNUHHI Macna, >KUPHi KUCNOTH i
CTEPONU; NOMIOKCUETUNEH CTEPONK, IX MNOXiAHI i aHanoryu; NonioKCMETUNOBAaHI BiTaMiHM i TX NOXigHi;
noniokcueTUneH-nomniokcunponineH Gnoyxi cnienoniMmepwu; i ix cymilli; NoNieTUNeH rnikonb copbitaH-
€CTEPU XUPHOT KUCNOTH i rigpodinbHi TpaHcecTepudikauinHi NPpoAYyKTU NONIOK0 3 LWOHaNMEHLLE OgHUM
YMEHOM TPYNuW, SKY CKnagaloTb Tpurniuepuau, pocnuHHI Macna i rigporeHoBaHi pPOCNMHHI Macna.
Monionamu MOXyTb OyTK rMiLEPON, €TUNEH MMiKOMb, NONIETUIEH TMiKONb, COPBITON, NPOMNINEH rMikonb,
nexHtaeputpuTon abo caxaopuaw.

[HwWi riapodpineHi-HeioHHI NMAP BkniovatoTb (He nuwe) PEG-10 naypat, PEG-12 naypat, PEG-20
naypat, PEG-32 naypat, PEG-32 gunaypart, PEG-12 oneat, PEG-15 oneat, PEG-20 oneat, PEG-20
pioneart, PEG-32 oneart, PEG-200 oneat, PEG-400 oneat, PEG-15 cteapat, PEG-32 agucreapar,
PEG-40 creapar, PEG-100 creapatr, PEG-20 aunaypat, PEG-25 rmniuepun Tpionear, PEG-32
nioneat, PEG-20 rniuepun naypat, PEG-30 rniuepun naypat, PEG-20 rniuepun creapat, PEG-20
rnigepun onear, PEG-30 rniuepun oneat, PEG-30 rniuepun naypat, PEG-40 rniuepun naypar, PEG-
40 nanbmoBe Mmacno, PEG-50 rigporeHoBaHe kactopoBe macno, PEG-40 kactopose macno, PEG-35
kactopose macno, PEG-60 kactopose macno, PEG-40 rigporeHoBaHe kactopoBe macno, PEG-60
rigporeHoBaHe kactopose macno, PEG-60 kykypyassHe macno, PEG-6 kanpat/kanpunaTHi rniuepuan,
PEG-8 kanpat/kanpunaTHi rnigepuau, nonirnigepun-10 naypar, PEG-30 xonectepon, PEG-40
ditoctepon, PEG-30 coesun crepon, PEG-20 Tpioneat, PEG-40 copbitaH oneat, PEG-80 cop6itaH
naypart, nonicop6art 20, nonicopbart 80, POE-9 naypun etep, POE-23 naypun etep, POE-10 onein-
etep, POE-20 onein-etep, POE-20 creapun-etep, Ttokodepun PEG-100 cykyuHat, PEG-24
xonectepon, nonirniuepun-10 oneat, Tween 40, Tween 60, MOHOCTeapaT caxapo3u, MOHonaypat
caxapoaun, MoHonanbmitat caxaposun, PEG 10-100 HoHin deHonbHy cepito, PEG 15-100 oktun
deHOonNbHY Ccepito i nonokcamepu.

MpugatHi ninoginbHi MAP BknOYaloTb, HanNpuknaa: XUPHi CAUPTK; TNILUEPON-ecTePU >KUPHOT
KMCNOTKU; aueTUNoBaHi rmiLeposbHi eCTepu XXUPHOT KUCNOTU; HUXKHI CNUPTOBI €CTEPU >KUPHUX KUCNOT,
nponineH rrikoneBi eCTepu >XMPHOT KUCNOTK; COPBITAHOBI €CTEPU XKUPHOT KUCNOTU €CTeP; NOMIETUNEH
rMikonb CopOiTaHOBI €CTepU XMPHOT KUCIMOTKU; CTEPONU | CTEPONbHi MOXiAHI MONOKCU-ETUIOBAHI
CTEPONU i CTEPOSIbHI NOXigHi; nonieTuneH rNikonb ankinbHi eTepu; LYKPOBi ecTepu; LYKPOBI eTepu,
MOJTOYHO-KMCIOTHI MOXigHi MOHO- i gurniuepuai; riapodobHi TpaHcecTepuddikauiiHi npoaykTu
noniony 3 LWOHaNMeEHLUe OOHUM YMEHOM T[Pynu, AKY CKnagawTb rniuepuaun, pPOCiMHHI macna,
rigporeHoBaHi POCAMHHI Macna, >XMpPHi KUCNOTKW | CTEPONK; MaciOpO3YKHHI BiTaMiHW/BITaMiHHI NOXIiaHI;
i iX cyMiwi. ¥ umnx rpynax 6axkaHi ninodinbHi MAP BKMOYaloTh rMiLeponbHi eCTEPU XKMPHOT KUCHOTH,
nponineH rnikoneeBi ectepu >MpHOT  kucrmotm i ix cymiwi abo €  riapodobHumMun
TpaHcecTepugikayiiHAMM  NpoAyKTamu nNoniony 3 LWOHaWMeHWe OAHUM YfIEHOM [Pynu, SKy
cKknagalTb POCMMHHI Macna, rigporeHoBaHi pocnuHHI Macna i Tpurniuepuaun.

B oaHOMy 3 BTiNEHb KOMMO3MUIA MOXE BKMo4atu contobinizatop ans 3abe3neyeHHss BUCOKOT
contoBinisauii i/abo pPO34YMHHOCTI CNONyKY BMHAXo4y MiHiMi3auii ocaakeHHs cnonyku BuHaxoay. Lle
Moxke OyTM 0coBNUBO BaXXMBMM ANS KOMNO3WLIA ANS HENEpOpanbHOro BBEAEHHSA, Hanpuknag,
KOMNO3uULi Ans iH'ekuin.

Coniobinizatop MOXHA TakoX AoaaBaTu Ang  MiABULLIEHHA PO3YMHHOCTI  rigpodinbHOro
MeauKameHTy i/aGo iHLWMX KOMNOHeHTIB, Hanpuknag, MAP abo nigTpuMyBatu KOMMNO3WLIKO £K
ctabinbHuit abo romoreHHU po3vnH abo gucnepcito.

Mpuknagn npuaatHux comwobinisaTopie BkNoYawTb (He nuwie): cnupti i nonibic-, Hanpuknaga,
eTaHon, isonponaHon, 6yraHon, 6eH3MNOBUIA CNUPT, ETUNEHINIKONb, NPONINEHINIKONb, ByTaHaionu i ix
isoMepu, rnigepon, neHTaepuTpuTon, copbiTon, MaHITon, TPaHCKYTONn, AMMETUN i30-copbia,
nonieTuneH rnikonb, NOMINPONINEHrNIKOMb, MONIBIHINOBUA CAMPT, MAPOKCUNPONIA METUALENONO3Y i
iHWI Uenono3Hi NoXigHi, UMKNOAEKCTPUHMN | UMKNOAEKCTPUHOBI NOXiAHI; eTepyu NOnieTUNeH rnikonis 3
CEpPEeaHbO MOMNEKYNAPHOK Macow Big npubnuaHo 200 ao npubnuaHo 6000, Hanpuknag,
TeTparigpodypdypunosun cnuptoui PEG etep (rnikocpypon) abo metoken PEG; amign i iHwi
HITPOreHOBMICHI  CMONYKKW, Hanpuknag, 2-niponigoH, 2-ninepuaoH, encunoH-kanponakram, N-
ankinniponigoH, N-rigpokcuankinniponiaoH, N-ankinninepnaoH, N-ankinkanponakram,
AumeTunaueTamia i nNoniBiHiNMIPONIaOH; ecTepu, Hanpuknag, eTunnponioHart, TpubyTunuutpar,
aueTunTpUeTMNUUTPaT, aueTunTpubyTunuuTpar, TPUeTUNUWUTpaT, eTunoneart, eTurKanpunar,
eTundyTupar, TPUaUETUH, NPOMINEHrniKoNb MOHOAUEeTaT, MPONINEHrnikonb Aiauerar, encuIioH-
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KanponakToH i ix i3omepu, 8-BaneponakToH i WOro isomMepu, p-OyTUPONAKTOH i MOro isomepu i iHLi
Bigomi coniobinizatopu, Hanpuknaa, AumeTunauderamia, aumetunizocopbia, N-meTunniponigoHm,
MOHOOKTaHOTH, AieTUNEHINIKOSIbMOHOETUNETEP | BOAY.

MoykHa BMKOPUCTOBYBATU CyMilli contobinisatopis. MNpuknagn BKNOYAKTb (HE NULLIE) TPUALETUH,
TpueTunuuTpaT, eTun onear, €Tun Kanpunart, AaumeTtunadetamia, N-meTunniponigoH, N-
rig4pOKCUETUNNIPONIAOH, MNOMIBIHINNIPONIAOH, rigpokcunponin  METUNUEnono3dy, rigpokcunponin
LUMKNOAEKCTPUHKU, eTaHon, nonietuneH rnikone 200-100, rnikodypon, TpaHCKyTOM, NPonineH rnikons i
anmetun isocopbia. 3okpema, OaxkaHumm contobinisatopammu € copbiton, rniuepon, TPUAaLETUH,
eTunoBuin cnupt, PEG-400, rnikocdypon i nponineHrnikon..

KinbkicTb comobinisatopy, wo moxe OyTu BKMOYeHa, B3arani He obMmexeHa. KinbkicTb gaHoro
contoBinisatopy moxe 0yTn obMexkeHa A0 GioNPUIRHATHOT KiNbKOCTI, Aka Moxke OyTu Nerko BU3HaJeHa
daxisueM. IHogi moxe OyTu OaxaHo Bknovatu conwobinisatopy 3 HAANULLIKOM  BiAHOCHO
GIONPUIAHATHOT KINbKOCTI, HANPUKNaa, MakCUMI3yBaTW KOHLIEHTpaUildo MeAUKAMEHTY, 3 BWUAANEHHAM
HaanuWky coniobinisatopy nepea BBEAEHHSIM KOMMO3MUIT NauUi€HTy 3 BUKOPUCTAHHAM 3BUYANHMX
npoueayp, Hanpuknag, auctunauii abo sunaptoBaHHA. OTXe, SKWO contobinisatop moxe 6yTu
NPUCYTHIA y Macosin nponopuii 10 %, 25 %, 50 %, 100 % abo go npnbnusHo 200 % Big NOBHOT Macu
MeAMKAMEHTY i iHLIMX eKCUMNIEHTIB. 3a BaxkaHHA, Ay»Ke Mari KiNbKOCTi conobinizaTopy MOXyTb TaK0X
OyTU BUKOPUCTaHI, Hanpuknag, 5 %, 1 % abo mMeHwe. 3BuyaiHo conmobinisatop Moxke ByTu NPUCYTHIN
Y KinbkocTi Big npubnusHo 1 % ao npuénusHo 100 %, G6axaHo, Bia npubnusHo 5 % o npudnusHo
25 % 3a macoto.

KomMno3suuisa moxe Takox Bknovatu oguH abo Ginblue dapmaueBTUHMHO MPURHATHUX A06aBOK i
ekcuunieHTiB. Taki goBaBKM i €KCUMMIEHTM BKNIOYalOTb (HE NULIE) aHTMaare3uBu, aHTUCMNIHIOBAMI,
Oychbepu, nonimepun, aHTMOKCUMAAHTU, KOHCEPBAHTW, XenaTHi AobaBku, MOAYNSATOPU B'A3KOCTI,
TOHi3aTopu, apomarusaropu, 3abapsenioBadi, 0A0pPaHTU, BUCBITMIOBAYi, CYCMEHraTopu, 3B'A3ytoui
areHTu, HanoBHIOBaui, nnacTudikaTopu, amatlysadi i iX Cymiwi.

Kpim Toro, kucnotn abo OCHOBM MOXYTb OYTU BKMIOYEHI Y KOMNO3ULIKO ANA CNpusiHHA o6pobui,
NiABULLEHHA CTaBINbHOCTI i 3 iHWKUX npuuuH. Mpuknagun ¢apMaueBTUYHO MNPUAHATHUX OCHOB
BKMNOYalOTb aMiHOKUMCNOTKU, aMiHOKUCIOTHI ecTepu, aMOHIn rigpokcua, riapokcua Kanito, rigpokcug
HaTpito, rigpokapboHaT HaTpilo, rigpokcua antoMiHilo, kapboHaT KanblUilo, rigpoKcua Martito,
anwomocunikaT MarHito, CUHTETUYHWUIA CUANIKAT antoMiHil0, CHHTETUYHUIA FigpoKanbLUMT, antoMorigpokcua
MarHitlo, AgiisonponineTunamidH, eTaHonamiH, eTuneHaiamiH, TPUETaHONaMiH, TPUETUNAMIH,
TpuisonponaHonamid, TpuMmeTunami, Tpic(rigpokcumetunyamiHomeTaH (TRIS) Towo. MpuaatHumn €
OCHOBM, SKi € conaMmu abo papmMaueBTUYHO MNPUAHATHUMMW KUCNOTaMu, Hanpuknag, OuTOBOIO
KUCMOTOIO, aKpUIoBOIO KNCIOTOI0, aauniHOBOIO KNCIOTOI0, anbriHoBO KNCIOTOI0,
ankaHCynb(OHOBOKO KUCIOTOK, aMiHOKUCIIOTOK, acKOpPOIHOBOK KMCMOTO, BGEH30MHOK KUCMOTOH,
GOPHOIO KUCINOTOI, BYTUPOBOIO KUCMOTOLD, KAPOOHOBOK KUCNOTOK, NMMOHHOIO KUCMOTOLO, KUPHUMU
KACNOTaMK,  MYPALLUMHOK  KUCNOTOW,  (DyMapoBOK  KUCMOTOK,  [JIIOKOHOBOK  KUCHOTOID,
rigpoXiHOCYNbOHOBOIO KUCMOTOM, i30aCKOPOIHOBOIO KMCMOTOK, MOJIOUMHOK KMUCINOTOK, ManeiHOBO
KACNOTOO, OKCaninoBol KUCMOTOW, napa-6poMdeHincynsOHOBOI0  KUCNOTOK, MPONiOHOBO
KNCMOTO, P-TONMYONCYNbMOHOBOIO KWUCMOTO, CamniuMOBOK KUCMOTOKW, CTEAapPWHOBOIO KUCHOTOID,
OYPLITUHOBOK  KUCMOTOK, AYOUSBHOK KUCMOTOK, BWHHO-KAM'SHOK  KUCMOTOK, TIOrMiKONEBOIO
KMCAOTOO, TONYONCYNb(OHOBOK KUCIOTOD, CEYOBOK KUCMOTO ToLWwo. Coni NoninpOTOHHUX KUCNOT,
Hanpuknag, cocdar HaTpito, rigpodocdaTt anHaTpito i aurigpodocdart HaTpilo TakoX MOXYTb ByTu
BUKOPUCTAHI. KOonu OCHOBOKO € Cinb, KaTioHOM Moxe 6yTu Oyab-sikMin 3pydHuin hapmMaueBTUYHO
NPUIUHATHUIA KaTiOH, HaNpuUKNaga, amMOoHin, NyXHi MeTanu, NyXHo-3emenbHi metanu Towo. MNMpuknagu
MOXYTb BKMIOYaTU (HE NULLE) HATPIK, Kanii, NiTiA, Marii, Kanbuii i aMoHi.

MpuaatHumn € dapMmaueBTUYHO MNPUAHATHI opraHivyHi abo HeopraHidHi kucnotu. [puknaau
NPUMAATHUX HEOPraHiYHUX KUCIOT BKMKOYAKTb  TigPOXMOPHY KACNOTY, TigpoOpOMHY KWUCROTY,
rigponoaHy KUCNoTy, CynbPypoBY KUCNOTY, HITPOKUCNOTY, BOPHY KMcnoTy, ocdOpHY KUCNOTY TOLLO.
Mpuknagn npuaaTHUX OPraHiMHKUX KUCMOT BKMOYAOTb OLTOBY KUCMOTY, aKpWUiOBY KUCNOTY, agunoBy
KACNOTY, anbriHOBY KUCMOTY, ankaHcynb(OHOBi KWUCNOTWU, aMiHOKUCNOTWU, AacCKOpBIHOBY KWUCMOTY,
OG€EH30MHY KMCNoTy, 6OPHY KUCNOTY, BYTMPOBY KUCMOTY, KAPOOHOBY KUCNOTY, MUMOHHY KUCNOTY, XXUPHI
KMCNOTU, MypaLUMHY KUCNOTY, dymMapoBY KUCNOTY, MMIKOHOBY KUCKIOTY, rigpOoXiHOCYNb(OHOBY KUCNOTY,
i30aCkOpOIHOBY KWUCMOTY, MOJIOYHY KUCMOTY, MAarneiHOBY KUCMOTY, METaHCynb(gOHOBY KWUCNOTY,
oKcaninoBy  kKucnoty, napa-6pomdeHincynspoHOBY  KUCMOTY, MpPOMIOHOBY  KUCNOTY,  Pp-
TONyoncynsOHOBY KWUCMOTY, CamniuumoBy KWACMOTY, CTEapWHOBY KWUCNOTY, OYPLUTUHOBY KWUCIOTY,
AyOUnbHY KWUCNOTY, BUHHO-KaM'AHY KWCHOTY, TIOMNIKOMNEBY KWUCMOTY, TONYONCY-Nb(POHOBY KUCROTY,
CEYOBY KNCMOTY TOLLO.
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dapmManeBTUYHI KOMMO3uMUiT ANA iH'eKUin

Y peskux BTINEHHSX BUHaxig BKIoYae dpapMaueBTUYHY KOMMO3ULiI0 ANS iH'eKUin, sKka MICTUTb
cnonyky BuHaxody i dapMaueBTUMHUIA eKCUMMiEHT, npuaatHui anda iH'ekdii. [ani onucaHo
KOMMOHEHTM i KINbKOCTI areHTiB y KOMNO3MnLIaX.

dopmu, ki MOXKyTb OYyTU HagaHi KOMNO3WULiAM BMHAXOAy ANs iH'€KUi, BKMOYalOTb BOAHI abo
MacnsiHi cycneHsii abo emMynbCili 3 KYHXYTHUM, KyKypya3siHUM, OGaBOBHUKOBMM abo apaxicoBUM
MacrnoM, a TakoX EenikCUpu, MaHITon, AeKCTpo3dy abo CTepunbHii BOAHWWA PO3YMH | MNOAibHI
dapmaueBTUYHI HOCIT.

BoaHi po3uMHM Yy pO3CONi TakoX 3BUYAWHO BUKOPUCTOBYKOTb ANA iH'ekuin. MoxyTb OyTu
BUKOPUCTAHI TaKo)X €TaHon, rniuepon, nponineH rnikonb, pigkuii nonietuned rnikonb towo (i ix
CYMILLIi), UMKNOAEKCTPUHHI MOXiAHI i POCNUHHI Macna. HanexHy TekydicTb MOXHa 3abesneuuTty,
Hanpuknag, BUKOPUCTAHHAM NOKPUTTHA, HaNpuknag, NeunwTuHy, Ana niaTpuMaHHa 6a)kaHoro posmipy
4acToK y gucnepciax, i BukopuctadHHam MNAP. BigBepHyTn 4ito MiKpoopraHiaMiB MOXKHa 3aCTOCYBaHHAM
pisHUX aHTUbGakTepiansHMX i aHTUIPUOKOBUX areHTiB, Hanpuknaa, napabeHis, xnopbyTaHony, deHony,
copbiTOBOT KUCNOTH, TUMEPO3ANy TOLLO.

CTepunbHi iH'€KUiAHI  PO3YMHM NPUrOTOBNAOTb BBEAEHHSIM CMONYKM BUHAXOAy Y MOTPIOHIN
KiNbKOCTi Y HanexHuin po34YnHHUK 3 PisHUMK IHLLUMMK HFPEedieHTaMu, 3ragaHuMn BULLE, 3 NOAANbLUMMMU
dinbTpadieto i ctepunisadieto. Baarani gucnepcii NpurotToBnAioTb A0AAHHAM PI3HUX CTepunisoBaHux
AKTUBHUX IHIPEdiEHTi A0 CTEPUNBbHOIO HOCIA, KU MiCTUTL 6as3oBe aicnepciiHe cepeaoBULLE i iHLLUi
NOTpibHI iHrpedieHTM 3 3a3HauveHux Bulle. CTEpUnbHi MOPOLWUKM ANS NPUrOTYBAHHA CTEPUNbHUX
iH'€KLiIMHMX PO34YMHIB NigAaloTb CYLUIHHIO Y BaKYYMi i CYLLIHHIO BUMOPOXYBAHHAM, OTPUMYIOYM NOPOLLOK
AKTUBHOTO [HrpedieHTy pa3oM 3 OyAb-aKMMKM O0AaTKOBUMU OaKaHUMKM iHrpeaieHTammu 3 padille
CTEPUNI30BaHOro PINbTPOBAHOIO PO3YMHY.

dapmaueBTUYHI KOMNO3MWUIT TOMIMHOrO (Hanpuknag, TpaHcAepmarnbHOro BBEAEHHS) Y Aedkux
BTIMEHHAX BUHaxig BKMoyae drapmMaueBTUYHY KOMNO3MUiIO ANA TpaHcAepManbHOro BBEAEHHS, sika
MICTUTb CNONyKy BUHaxoay i dhapMaueBTUYHWUA EKCUMUNIEHT, NpuaaTtHUW ANA TpaHCcAepMarbHOro
BBeAEHHA. Komnosuuii BUHaxoay MOXyTb MaTu TBEpAyY, HanisTBepay abo pigky opmy, npuaaTHy Ans
nokansHoro abo TOMYHOTO BBEAEHHS, HaMNpuknag, >ene, BOAOPO3YMHHOIO >KENaTuHY, KPEeEMIB,
NOCbLWOHIB, CYCMNEH3ii, NiH, NOPOLWKIB, WNaMiB, Ma3ei, po34yMHiB, Macen, nact, Cyno3uTopiiB, Crpeis,
€MYIbCii, CONbOBUX PO34nHIB, AumeTuncynbdokcnaHux (AMCO) posuuHis. Baarani HocCIT 3 BULWMMHK
WiNbHOCTSAAMU MOXKYTb 3a0e3neunTy 30Hy ANS NOAOBXEHOT Aii akTMBHUX iHrpedieHTiB. Ha BiamiHy Bia
LUbOro po34vMHHA peuentypa moxe 3abesneuntu 6Ginblue HeramHy Ail0 aKkTUBHOIO iHrpedieHTy vy
BUOpaHiii 30Hi.

dapmMaueBTUYHI KOMMO3ULiT TAKoXK MOXYTb BKMNIOYaTWM npuaatHi TBepao- abo >kene-casHi Hocil
abo ekcuumieHTn, Aki € cnomykamu, Lo MigBULLYIOTb NMPOHUKHEHHS ab0 CAPUAIOTb NPOXOAXKEHHIO
TepaneBTUYHUX Monekyn u4epe3d Oap'ep stratum corneum wikipn. Bigomumm € 6Garato Takux
NONIMNLWYYMX NPOHUKHEHHS MONEKYNn ANA TonivYHUX peuenTyp. MNpuknaan Takmx HOCIB | eKCUMNIEHTIB
BKMNIOYalOThb (He nuule) 3B0MNoXKyBadi (Hanpuknag, ce4oBUHY), rMiKONi (Hanpuknag, NPonineH rnikonb),
CnNUpPTU (Hanpuknag, eTaHosl), >XUPHI KMCNoTW (Hanpuknag, oneiHoBy kucnoty), MNMAP (Hanpuknag,
isonponin mipucTtaH i naypun cynbdaT HaTpilo), NiponiaoHu, rniyepon MoHonaypat, cynbdoKkcuau,
TepneHu (Hanpuknag, MeHTOM), aMiHK, amian, ankaHu, ankaHonu, soay, kapboHar kansuito, docdar
Kanbuijto, pisHi UyKpu, Kpoxmani, UentonosHi noxigHi, »xenatuH i nonimepun, Hanpuknaa, nonieTunex
rrikoni.

[HWi TUNOBI peuenTypu Ans BUKOPUCTaHHSA y cnocobax BMHaxogy nepeabdadaloTb BUKOPUCTaHHSA
TpaHcaepMmanbHux 3acobiB ("Haknagok"). Taki TpaHcaepManbHi HAKNagkn MOXyTb OYTU BUKOPUCTAHI
Ana cTBOpeHHsA 6esnepepBHOi abo nepeMipkHOT iHAY3IT CnonykM BUHAxody Y KOHTPOIbOBAHIN
KinbKOCTi, 3 iHLUMM areHToM abo 6e3 HbOoro.

KOHCTPYKLIiS | BWUKOPUCTAHHA TpaHcAepManbHUX Haknagok And AocTaBku dapMaueBTUYHUX
areHTiB € Bigomumu, (ame., Hanpuknad, nateHtn CLUA 5023252, 4992445 i 5001139). Taki Haknagku
MOXYTb OyTW BUrOTOBMNEHi Ana 0GesnepepBHOro, iMnynbCHOro abo 3a BUMOIOK BBEAEHHS
dapMaueBTUYHUX areHTIB.

dapmaueBTUYHI KOMNO3KWUIT ANa iHranauiv

Komnosuuii iHransuii abo iHcynaAuii BKNOYalOTb PO3YMHM | CycneHsii y dapMaueBTU4HO
NPUAHATHUX BOAHUX abo oOpraHidyHMX po3ymHHMKax abo ix cymiwax i nopowkun. Pigki abo TBepai
KOMNO3ULiT MOXYTb MICTUTU npuaaTtHi dapmaueBTUYMHO MPUAHATHI €KCUWUMIEHTU, OonucaHi BuULlE.
Komnosuuii 6axkaHo BBOAWTU nepopanbHo abo HasanbHUM PeCipaTOPHUM LUMASXOM AFIS JIOKaNbHOro
abo cuctemMHoro pesynbTtaTty. Komnosuuii y dpapmaueBTUHMHO NPUAHATHUX PO3YMHHMKAX MOXKYTb OyTH
PO3MUMEHHA 3 BUKOPUCTAHHAM IHEPTHUX rasiB. PO3NUMEHi pPO34YMHM MOXYTb OyTW iHranboBaHi
6e3nocepeaHbO 3 posnumoBada abo uen NpucTpin moxe 6yTn npueaHaHuin 40 NUUBLOBOT Macku abo
00 AnxarnbHOT MalluMHW NO3UTUBHOIO TUCKY NEPEMKHOT Ail.
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Po3uuHu, cycnensii abo nopoLukoBi kOMNo3uuii MoxyTb OyTKU BBeAEHi, 6axkaHo, nepopansHo abo
HasanbHO, 3 MPUCTPOIO, LLO NOJAE PELENTYPY HANEXHUM YNHOM.

[HLWIi papmaLeBTUYHI KOMMIO3ULIT

dapmMaueBTUYHI KOMNO3MUIT MOXYTb TakoXX OYyTW MPUrOTOBNEHI 3 KOMMNO3MUiA, ONUCAHUX TYT, i
ogHoro abo 6Ginbwe apMaUeBTUYHO MPUAHATHUX EKCUMMIEHTIB, MpMaaTHUX ANA Nig'sa3nudHoro,
OyKanbHOro, peKkTanbHOro, eHAOCTanbHOro, IHTPAOKYNAPHOro, iHTpaHa3anwHoro, enigypanbHoro abo
iHTpacnuHanbHOro BBeAeHHA. [lpenapatu ana Takux apmaueBTUYHUX KOMMosuuin € agobpe
Bigomumu. Oue., Hanpuknaa, Anderson, Philip O.; Knoben, James E.; Troutman, William G, eds.,
Handbook of Clinical Drug Data, Tenth Edition, McGraw-Hill, 2002; Pratt and Taylor, eds., Principles
of Drug Action, Third Edition, Churchill Livingston, New York, 1990; Katzung, ed., Basic and Clinical
Pharmacology, Ninth Edition, McGraw Hill, 20037ybg; Goodman and Gilman, eds., The
Pharmacological Basis of Therapeutics, Tenth Edition, McGraw Hill, 2001; Remington:
Pharmaceutical Sciences, 20th Ed., Lippincott Wiliams & Wilkins., 2000; Martindale, The Extra
Pharmacopoeia, Thirty-Second Edition (The Pharmaceutical Press, London, 1999); Bci ui axepena
BKITIOYEHO MOCUNAHHAM.

BeeaeHHa cnonykn abo dapmaueBTUYHOT KOMMNO3UUiT BUHaxoay moxe OyTtu npoBegeHe Oyab-
AKMMm  cnocobom, sikmin 3abesnedye OOCTaBKy cnonyk y Micue ix aii. Ui cnocobu Bknovalotb
nepopanbHe BBEAEHHHA, IHTpagyodeHanbHe BBEAEHHS, napeHTepanbHi iH'ekuil  (BKIOYatoun
BHYTPILLHLOBEHHI, iHTpaapTepianbHi, NiALUKIPHI, BHYTPILLHLOM'SI30BI, iHTpaBackynipHi,
iHTpanepuToHeanbHi iH'ekuii abo iH(y3il), TonmiyHe (Hanpuknag, TpaHCAEPMArbHOK HAaKMagkolo),
pekTanbHe, BBEAEHHs1 katetepoMm abo creHToM abo iHransdieo. Cnonykn MOXyTb Takox Oytu
BBEAEHI iIHTpaaamMno3Ho abo iHTpaTeKkanbHo.

KinbkicTb cnonykun Ans BBEAEHHS 3anexuTb Bigd ccaBufA, WO OTPUMYE JiKyBaHHS, BaKKOCTI
posnagy abo cTaHy, LUBUAKOCTi BBEAEHHS, TUMY CNONYyKWM i MipKyBaHb nikapsa. EdektuBHa aosa
cTaHoBUTb Big npubnusHo 0,001 go npubnmsHo 100 Mr Ha Kkr macu Tina Ha AeHb, HaxaHo, Big
npnbnusHo 1 o npubnusHo 35 Mr/kr/gaeHb, OAMHOYHUMKM abo po3fdineHMMuM aos3amu. Ona MoauHKU
Macoto 70 kr ue craHoButume npubdnuaHo 0,05-7 r/aeHb, 6axaHo, Big npudbnusHo 0,05 ao npubnumsHo
2,5 r/geHsb.

Y geskux Bunagkax, MoXyTb OyTu AOCTaTHIMM A03M HUXKHE HMXKHLOT MEXi, a B iHLIMX BMNagkax
NoTpibHi 3Ha4HO BinbLui go3un, 6e3 Byab-AKkuX WKIANMMBKUX NOGIMHMX aBuLL. Taki BENUKI 403U MOXKHA
OiNUTU Ha MeLi | BBOAUTU Yepesd AeHb.

Y neskux BTINEHHAX CNONyKy BMHaxo4y BBOASATb OAMHOYHMMK A03aMWU. 3BUYAWHO Taki BBEAEHHSA
NpoBOAATH iH'EKUIE0, HaNnpuUknag, BHYTPILLHEOBEHHO, ANA LWBWMAKOIO BBEAEHHA areHTa. [NpuaaTtHumm €
i iHWi cnocobu BBeAeHHS. OQWMHOYHI 403N CMOMYKW BUHAX0AY MOXYTb TakoX OyTM BUKOPUCTAHI aAngd
NiKYyBaHHA roCTPUX CTaHIB.

Y neskux BTINEHHAX CMONyKY BUHAaxoAy BBOAATb OaraTbma Josamu, a came, OAWH, ABa, TpM,
YOTUPU, N'ATb, LWICTb abo GinbLue pas3iB Ha AeHb. Take A03YBAHHSI MOXHA NPOBOAUTbL NPUOMU3HO OAWH
pas Ha Micalb, OAWH pa3 Ha ABa TWXHI, OAUH pa3 Ha TWxaeHb abo Yepes AeHb. B iHWOMY BTiNEHHI
CMONyKy BUHAXOAy i iHLIWIA areHT BBOAATbH PasoM Big NpMOMM3HO OAHOrO pa3y Ha AeHb A0 NpubnuaHo
6 pasiB Ha AeHb. B iHWOMY BTiNEHHi BBEAEHHSA CNONYKN BUHAxXoay i areHTy TpUBa€ MeHLe npubnmsHo
7 OHiB. Y L€ 0AHOMY BTiNEHHi BBeAeHHA TpuBae binblue npudnusHo 6, 10, 14, 28 aHie, ABOX MicAUiB,
wectu micauie abo ogHoro poky. Y aesakux unagkax 6esnepepBHe A03YyBaHHA NPOBOASTb CTiNbKM
yacy, CKinbku noTpidHo.

BBeaeHHA areHTiB BMHAxX0Qy MOXE TPUBATM CTiNMbKKU, CKINbKUM HEOOXiAHO. Y AeskMX BTINEHHSIX
areHT BMHaxoAy BBOAATHL npotdarom bGinbwe 1, 2, 3, 4, 5, 6, 7, 14 abo 28 gHiB. Y AesAKMX BTINEHHSX
areHT BMHAxXo4y BBOAATH MPOTArom MeHwe 28, 14, 7, 6, 5, 4, 3, 2 abo 1 agHiB. Y Aesdkux BTINEHHSX
areHT BUHaxXo4y BBOAATb XPOHIMHO | 6e3nepepBHO, Hanpuknag, Ans NikyBaHHA XPOHIYHUX CTaHIB.

EdekTnBHY KinbKiCTb CMONMYKM BUHAXOAY MOXHA BBOAWUTU OAMHOYHUMKU ab0 MHOXKUHHUMU JO3aMU
Oyab-AKMMW  PIBHOLUIHHMMM LUNSXaMW BBEAEHHS areHTiB, BKIOYalOuM pekTanbHe, OykasnbHe,
iHTpaHasanbHe | TpaHcaepMmarbHe BBEAEHHS, IHTpaapTepianbHOK iH'EKUiEld, BHYTPILLHBOBEHHO,
iHTpanepuTOHeanbHO, NapeHTepanbHO, BHYTPILLHbOM'A30BO, MiALUKIPHO, nepopanbHO, TonidHo abo
iHransuieto.

KomMnosuuii BUHaxo4y MOXHa Tako)X BBOAMTU 4vepe3 iMnperHoBaHuii abo noKpUTWUWA MPUCTPIN,
Hanpuknag, CTeHT abo BBEAEHWI B apTEPIt0 LMNiHAPUYHKIA noniMep. Taki cnocobu BBEAEHHS MOXYThb,
Hanpuknag, 4OMOMOITH y BiABEPHEHHI abo NONerweHHi peCTeHO3y 3 BUKOPUCTAHHAM Takux Npoueayp,
AK, Hanpuknag, 6anoHHa aurionnacruka. He 3BepTalounch 40 Teopii, MOXHA BBaXkaTu, WO CNOMYKM
BUHAX0Ay MOXYTb YMOBINbHIOBATM abo npurHidyBatu mirpaudito i nponidepadito knituH m'asis B
apTepianbHy CTiHKY, SKi CIPUSIOTb PECTEHO3Y.

Cnonyky BUHaxo4y MOXHa BBOAMTU, HANpWKag, fIoKanbHO Yepes po3nopKy CTEHTY, 3 CTEHTOBOIO
TpaHcnnaHTary, 3 TpaHcnnaHTaTie abo 3 000NOoHKM abo KOXKYXy CTEHTY. Y AEAKUX BTINMEHHAX CNOMAYKY
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BUHAX0Ay 3MilUYIOTb 3 MaTPULEID, KO MOXe OyTu nomimepHa MaTpuus, | ka Moxe 3B'dA3yBaTtu
cnonyky 3 cTteHTom. NoniMepHi maTpuui, npuaaTHi ANs UbOro, BKMIOYalOTb, Hanpuknag, NakTOHOBI
noniectepu abo cnisnoniecrtepu, HaNpUKnaa, NoninakTua, NosikanpPonNaKTOHIMIKOMiA, NoNiOpPTOeCTeEpH,
noniaxrigpuan, nosniamMiHOKMCIOTK, nonicaxapuau, nonicpocdaseHn, noni(eTep-ecTepHi) cnisnonimepu
(Hanpuknaa, PEOPLLA); noniamMeTuncunokcaHd, noni(eTuneH-eBiHinaueTar), akpunaTHi nonimepu abo
cnisnoniMepu (Hanpuknazg nNonirigpokCUeTun MeTunMeTakpunart, NoniBiHIN NiponiguHOH), nyopoBaHi
nonimepu, Hanpuknaa, noniteTpadpnyopeTuneH i LENONO3Hi ecTepu.

MpuaatHi matpuuyi MoxkyTb OyTM He 3aaTHUMM abo 34aTHUMKM  PO3KNagaTMCh 3 4acom,
BUBINbHAOYM CNONYyKY abo cnonyku. Cnonyku BUHaxXo4y MOXKyTb OYTW HaHECEHi HA NOBEPXHIO CTEHTY
pisHuMn  cnocobamu, Hanpuknag, MOKPUTTAM  3aHYpPEeHHAM/OOEpTaHHAM,  HaMpPUCKYBaHHSAM,
3aHypeHHaM i/abo WwiTkoto. CNonykn MOXKYTb OYTU HAHECEHI Y PO3YMHHUKY i PO3UMHHUK MOXe ByTu
NoTiM BMNAPEHWI, 3 YTBOPEHHSIM LUAPY CMOMYKW Ha CTEeHTI. B iHWoOMY BapiaHTi cnonyka moxe 6ytu
3akpinneHa y Tini cTeHTy abo TpaHcnnaHTarty, Hanpuknaga, y MikpokaHanax abo mikponopax. Y
BUNAAKy TpaHcnnaHtaTty, cnonyk AudyHaye 3 Tina CTEHTY KOHTaKTylouol apTepianbHOi CTiHKKU. Taki
CTEHTU MOXKYTb OYyTU NPUrOTOBMEHI 3aHYPEHHAM CTEHTY 3 TaKUMK Mikponopamu abo MikpokaHanamm y
PO34YMH CNONYKM BUHAXOAY Yy MPMAATHOMY PO3YMHHWKY 3 MOAAanbLUMM BUMNAPIOBAHHAM PO3YMHHUMKA.
Haanuwok MeaukameHTy Ha MOBEpXHi CTEHTY Moxke OyTu BMAaneHwun AoAaTKOBMM 3MUBAaHHAM. B
iHLIOMY BTIMEHHi CNOMyKM BUHaxXoQy MOXyTb OyTuM KOBaneHTHO 3'egHaHi 3 cTeHTom abo
TpaHcnnaHtatom. Moxe OyTM BUKOPUCTAHUI  KOBANEHTHUA  3B'A3YIOUUIA  E€MEMEHT,  SKUI
posknagaetbca in vivo i 3abesneyye BUBINBHEHHS CNOMNykM BuHaxody. Ons uboro moxe Oytu
BUKOPUCTaAHUIA Oyab-Akuin GionabinbHMIn 3B'A30K, Hanpuknajg, €ctepom, amigom abo aHrigpmaom.
Cnonyku BMHaAXoaQy MOXYTb Takoxk OyTU BBEAEHI iHTpaBacKynapHO 3 6anoHy nig 4Yac aHrionnacTuku.
MOXXTMBUM € eKCTpaBackymnsipHE BBEAEHHA CNONyK Yyepes nepukapa abo agBeHuiansHUM BBEAEHHAM
ANS 3HWKEHHA PECTEHO3Y.

PisHi cTeHTOBI NpUCTpPOi onucaHo, Hanpuknaa, y nateHtax CLUA 5451233, 5040548, 5061273;
5496346; 5292331; 5674278; 3657744; 4739762; 5195984; 5292331; 5674278; 5879382; 6344053,
BKITHOYEHUX MOCUITAHHSIM.

Cnonyku BUHaxoay MOXHa BBOAUTU Y Ao3ax. Binomo, Lo 3aBasKM pi3HOMAaHITHOCTI cyb'ekTiB aAnd
ONTUMAanbHOI Tepanii HeobXxigHO BapitoBaTn (hapMakoKiHETUKY CNOMyK, iHAMBIAyani3yBaTu pexxmmu
J03yBaHHSA. [Jo3yBaHHSA CNOMNYKM BUHAX04y MOxe OyTu BUSIBNEHE Y NPOLECI EKCNEPUMEHTYBAaHHS.

Konu cnonyky BuHaxoay BBOAATb Yy KOMMO3WUiT, WO BKNo4ae oguH abo Ginblue areHTiB i areHT
Ma€ KOPOTLLE HaMIBXUTTA, HiXK CNONyKa BUHaxoAy, 0AuMHUUI 4030BaHUX POPM LbOro areHTy i Cnonyku
BUHAX0Ay MOXYTb 6YTK BigNOBIAHUM YMHOM KOPUTOBaH.

dapmaueBTU4Ha KOMNO3unUIA 3rigHO 3 BUHAX0A0M MOXKE, Hanpuknaa, matu dopmy, npuaaTtHy and
nepopanbHOro BBeAEHHs, TOOTO popmy Tabnetku, kancynu, Mirynku, nOpowky, peuentypu 3
3aTpUMaHUM BUBIFIbHEHHAM, CYCNeH3ii ANnsA napeHTepanbHUX [H'eKUii AK CTEPUSTIBHOIO PO3UMHY,
cycneHsii abo emynbCil ANst TOMNYHOrO BBEAEHHA sIK Masi abo kpeMy abo Ans pekTanbHOro BBEAEHHS
cynosutopiem. dapmaueBTUYHA KOMMNO3ULIA MOXEe MaTu (popMy OAWMHUYHOT A03M, nNpuaaTtHoi Ans
OAWHOYHOIO BBEAEHHSA TOYHOK 03010,

dapmaueBTUYHA KOMNO3UL IS BKNIOYAE 3BUYANHI hapmaleBTUYHI HOCIT abo eKCUMNIEHTU | Cnonyky
BUHAXOAy K aKTUBHMIA iHrpedieHT. KpiMm TOro, BOHa MOXeE BKMNOYaTWM iHWI MeaudHi abo
dapmaueBTUYHI areHTn, HOCIT, aa'toBaHTU TOLLO.

Tunoei popmMn ANs napeHTepanbHOro BBEAEHHS BKIMIOYAKTb PO3vMHM abo cycneHsii akTMBHOT
CMONYKN Y CTEPUSIBHUX BOAHUX PO3YMHAX, HANpuknag, BOAHOMY MponineH rnikoni abo posynHax
AeKCTpo3n. Taki 4o30BaHi popmMu MOXKYTb BydhepoBaHi.

AKTUBHICTb CNOMyKM BUHaxoay Moxe OyTu BM3HAYEHA OMUCaHMMKM Jani npouegypamu i
npoueaypamu, ONMCaHUMK y Npuknagax. AKTUBHICTb KiHa3W OLHIOITbL BUMIPIOBAHHSAM BMICTYy y-33P-
doccaty 3 y-*P-AT® y N-tepmiHani nosHadeHoro His cybcrpaTy, ekcnpecoBaHoro y E. coli i
OUMLLIEHOTO 3BMYANHUMKM cnocobamu y MNPUCYTHOCTI KiHAs3W. AHanis npoBoAasATb 96-KOMIpKOBOMY
noninponineHoBOMy nnaHwieTi. IHkybauiiHa cymiw (100 Mkn) Bknodae 25 mM Hepes, pH 7,4,10 mM
MgClz, 5 mM P-rniuepondocdar, 100 mkM Na-optoBaganut, 5 MM DTT, 5 HM «kiHa3zy i 1 mMkM
cyberpar. IHribitopu cycneHayiote y OMCO i BCi peakuii, BKNOYalouM KOHTPONbHI, MPOBOAATH Y
KiHUeBIM koHUeHTpauii 1 % OMCO.

Peakuji iHigitoloTb gogaHHam 10 mkm AT® (3 0,5 imn. y-28P-AT®d/komipka) i iHKyOylOTb npu
30BHILLHI TeMmnepatypi 45 xsun. JoaaoTb ogHakoBum ob'em 25 % TCA Ana NpUNUHEHHA peakuii i
ocaKeHHA npoTeiHiB. OcamKeHi NPOTEiHM 3axOMNSIOITLCHA CKIIOBONIOKOHHUMKU  (DiNbTpyBanbHUMMK
nnatamm B i Hagnuwok wmideHoro AT® smuBawoTb Tomtec MACH 1l 36upatotb. [MnaHweTtn
3anuwaloTb COXHYTW Y NoBITpi, noTim gogatoTb 30 mkn/komipka Packard Microscint 20 i nnaHweTtn
34nTyIOTh 3 BUKOpUcTtaHHam Packard TopCount.
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BuHaxig Takoxk BKMoMae Komnnektu. KomnnekT Bkniovae cnonyky abo cnonyku BUHaxody, OnucaHi
TYT, Y BiAMOBiAHIA ynakoBUi 3 TEKCTOM, SKMW MOXe BKIOMATW [HCTPYKUIT 3 3acTOCyBaHHA, AaHi
KniHivHMX BUNPoOyBaHb, nepenik nobiyHmMx edekTie Towo. Taki KOMNMIEKTU MOXKYTb TAKOX BKIHOYATU
iHdbopmaduilo, HaNpuknaa, Npo NOCUMaHHA Ha niTepaTtypy, nakyBanbHi Marepianu, aaHi BunpobyBaHb
i/abo niacymku, €Ki BKasywTb Ha Aito i/abo nepeearnm komno3uuii /abo BKa3yloTb O03YBaHHS,
BBEAEHHSA, nobivHi edekTn, B3aeMoilo 3 meaukameHtamu abo iHWY KOopucHy iHdopmadito. Taka
iHdbopmaunias Moxe GasyBaTuCb Ha  pesynbrTarax PisHUX  AOCHIMKEHb, Hanpuknaga, Ha
eKCnepuMeHTanbHMX TBapuMHax 3 BUKOPUCTAHHAM in vivo modenen, i gocnigkeHb, 6a3oBaHMX Ha
KNiHiYHKMX BUNpoOyBaHHAX. KOMNNEeKT MOXe TakoxX MICTUTHU iHLWI areHTn. Y AesdkuX BTINEHHSIX Cnonyka
BUHAxXOAY i areHT € OKPEMUMM KOMNO3ULISAMU B OKPEMUX KOHTENRHEPaX Y KOMMNMEKTI.

Y [aesikux BTINEHHAX CNOfyka BMHAaxXoAy i areHT yTBOPKWOTb €4WHY KOMMO3MUUilo. Y KOMMNEKT
MOXYTb BYTK A0AaHI HANEXHi YNakoBKU i NpeaMeTn AN BUKOPUCTAHHA (Hanpuknag, MipHy Jallky ansi
piaMHHUX npenapariB, PONbropy 06ropTky Ana MiHiMi3auii KOHTaKTy 3 noBiTpAM Towo). KoMmnnektn,
onucaHi TyT, MOXyTb OyTu HagicnaHi, npoaaHi i/abo peknaMoBaHi ANs NocTavanbHUKIB, a TaKoX
nikapie meacecrtep, dapMakonorie, odidinHMX NepcoH Towwo. KOMNNEKTU MOXYTb TaKOX, Yy OEAKUX
BTINEHHSAX, HAAXO0AUTK y NpoJdax 6e3nocepeaHbo AN CnoKnBaya.

CrocoBA

BuHaxig Tako)K BKMOYMae crnocodu BUKOPUCTAHHA cnonyk ato dhapmaueBTUYHUX KOMMO3WUL i
BUHAX0Ay Yy TNiKyBaHHi XBOPOONUBMX CTaHiB, BKMO4Yawun (He nuwe) xBopodu, noe'AsaHi 3
ancadyHkuierw ogHoro abo Oinblie Tunie kiHasu PI3. Onuc cradiB i po3nagis, onocepeakoBaHUX
aKTUBHICTIO KiHasu P13 moxkHa 3HainTn y WO 01/81346, BKNIOYEHOMY MOCUMAHHAM.

Cnocobu nikyBaHHA BKMIOYAKOTh BBEAEHHS CY0'eKTy TepaneBTUYHO €(PEeKTUBHOT KiNbKOCTI CNOMNyKK
BUHaxoay. B ogHOMy 3 BTiNEeHb BUHAaXia BKNoYae crnocid nikyBaHHA 3ananbHOro posnaay, BKNoYarun
ayToiMyHHi xBopo®u y ccasuig. Llen crnoci6 Bknovae BBEAEHHSA 3a3HAYEHOMY CCaBLIIO TEPANEBTUYHO
eEKTMBHOT KiNbKOCTI cnonykn BuHaxoay abo ii hapmaueBTUYHO MPURHATHOT coni, ecTepy, Nponikis,
conbBary, riapaty abo noxiaHoi. MNpuknaan ayToiMyHHMX XBOpPOO BKMNIOYAKTb (HE NULUE) TFOCTPUNRA
anceMiHoBaHui eHuedanomienit (ADEM), xsopo®y AAuMCOHA, CUHAPOM aHTudocdoninigHoro
antutina (APS), annactuyHy aHeMilo, ayToiMyHHWI renaTtut, 4YepeBHy xBopoby, xBopolby KpoHa,
uykpoBuin giabet (tun 1), cuHapom N'yanacropa, xsopo0y peiie3a, ineonatudHun noniHesput (GBS),
xBopoOy XawmmoTo, eputemMatos3, MHOXMHHMIA Cknepo3, miasthenia gravis, CMHAPOM OMCOKMOHii
MioKnoHii (OMS), onTuuHUI HEBpUT, TUpOIiauT Opaa, emdiryc, NoniapTput, NepBUHHMIA BiniapHuii
LMpo3, ncopias, peBMatoigHMin apTput, cuHaApom Pentepa, aptepuT Takaacy, CKPOHEBUI apTeput
("apTepuT riraHTCbKUX KNITMH"), Tenny ayToiMyHHY remMOoniTUMHYaHEMID, rpaHynomaTto3 BereHepa,
0o6nuciHHA, xBopoby Lllaraca, XpOHIYHUIA CMHAPOM BTOMMW, AMCAYTOTOMIIO, €EHAOMETPIO3, riapaaeHir,
iHTepcTULianbHUA UUMCTUT, HEMPOMIOTOHIID, CapKoigo3, CKnepoaepMito, BUPaskoBUI KOMIT, BITINIro i
BYNbBOAMHIIO. |HLWI po3naamn BKMOYATh KICTKOBI pecopbuifiHi po3naau i Tpom603.

Y peskux BTINEHHAX Cnoci® nikyBaHHS 3ananbHUX abo ayToiMyHHUX XBOPOO BKMIOMAE BBEAEHHS
cyb'exkTy (Hanpuknaj, cCaBLIO) TepaneBTUYHO ed)eKTUBHOT KiNbKOCTi oaHoi abo OGinblue cnonyk
BMHAxoAy, sKi CENEeKTMBHO NpurHivytote PI3K-5 i/fabo PI3K-y nOpiBHAHO 3 yCiMa iHLWMMKU TMNnaMmu KiHa3
PI3. Take cenektuBHe npurHideHHsa PI3K-8 i/abo PI3K-y moxke ©yTn KOpUCHUM Ansa nikyBaHHA Oyab-
aKkoi 3 xBopo® abo cTaHiB, onucaHux TyT. Hanpuknaa, CenekTuBHE MpurHiveHHs PI3K-5 moxe
NPUrHivyBaTu 3ananbHi peakuii, noe'd3aHi 3 3ananbHUMKU XBOpoOamMu, ayToiMyHHOK XBopobow abo
xBopobamu, NoB'sa3aHnUMKM 3 HEGAXKAHOT IMYHHOIO peakuieto, BKMoYaoun (He nuuie) actmy, emdisemy,
aneprio, AepmaTtut, pPeBMartOoigHWA apTpWT, MCopia3, 4YEepBOHMA BOBYaK abo HecnpusaTTd
TpaHCNNaHTaTy peuunieHToM.

CenektuBHe npurHiveHHs PI3K-5 Moxe cnpusitTu BiAHOBMEHHKO Yy 3ananbHux abo HebaxaHux
iIMYHHUX peakuisix 6e3 CynpoBOIKYIOUOrO 3HMXKEHHSA 34aTHOCTI 3HWKyBaTu OakrepianbHy, BipyCHY
ifabo rpubkoBy iHdeKUio. CenekTuBHe npurHideHHa PI3K-8 i PI3K-y moxe ©OyTu KOpUCHUM Yy
MPUrHIYEHHI 3ananbHOT peakuii y cyb'ekta 4o GinbLUOT Mipu, Hixk Le 3abe3nevyeTbes iHribitopamu, Lo
cenekTuBHO npurHivytoTe PI3K-5 abo PI3K-y okpemo. B ogHoMy 3 acnekTtiB oguH abo Oinblue
cnocoBiB 3rigHO 3 BUHAXOAOM € eDEKTUBHUMU Y 3HUXKEHHI NPOAYKYBAHHS CneUniYHUX A0 aHTUTEHY
aHTUTIN in vivo y Nnpubnu3Ho 2 pasu, 3 pasu, 4 pasu, 5 pasis, 7,5 pasis, 10 pasis, 25 pasis, 50 pasis,
100 pasis, 250 pasis, 500 pasis, 750 pasis a6o npubnusHo 1000 pasiB abo binbLue. B iHLLOMY acnekTi
oauH abo BinbLue cnocobiB 3rigHO 3 BUHAxXoA0M €(EKTUBHO 3HUXKYE MPOAYKYBAHHA cneuudivyHmx ao
aHTureHy IgG3 ifabo IgGM in vivo y npubnusHo 2 pasu, 3 pasu, 4 pasu, 5 pasis, 7,5 pasis, 10 pasis,
25 pasie, 50 pasie, 100 pasiB, 250 pasie, 500 pasis, 750 pasieB abo npubnusHo 1000 pasie abo
GinbLue.

B oaHomy 3 acnekTis oauH abo Ginblie cnocobis 3rigHO 3 BUHAxXoA0M ePEKTMBHO nocnabniooTb
CUMNTOMW, MNOB'A3aHi 3 PeBMAaTOIgHUM apTPUTOM, BKMNKOYaluM (He nuue) 3MEHLLEHHA OnyxaHHs
cyrnobiB, 3HWXKEHHA Yy CUpPOBATLi PiBHA aHTukonareHy i/abo 3HWeHHA nartonorii y c¢yrnooi,
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Hanpuknag, pecopbuii KiCTKM, MOLLKOAXKEHHS 3B'A30K, NaHycy i/abo 3ananeHHA. B iHWOMY acnekTi
cnocobu 3rigHO 3 BUHAXOAOM €MEKTUBHO 3HWXKYIOTb 3ananeHHs LUMKONOTKM Ha LLUOHaWMEHLue
npubnusHo 2 %, 5%, 10 %, 15 %, 20 %, 25 %, 30 %, 50 %, 60 % abo npubnusHo 75 % - 90 %. B
iHLIOMY acnekTi cnocobu epeKTUBHO 3HMXKYIOThL 3ananeHHs KoMiHa Ha LWOHanMeHLwe npubnusHo 2 %,
5%, 10 %, 15 %, 20 %, 25 %, 30 %, 50 %, 60 % abo npubnusHo 75 % - 90 % abo binbLue. B iHWOMY
acnekTi cnocobu 3riAHO 3 BUHAX0A0M €(PEKTUBHO 3HUXKYIOTb Y CUPOBATLi piBEHb KonareHy aHtutuny |l
Ha woHanmeHwe npubnusHo 10 %, 12 %, 15 %, 20 %, 24 %, 25 %, 30 %, 35 %, 50 %, 60 %, 75 %,
80 %, 86 %, 87 % abo npubnusHo 90 % abo Ginbwe. B iHWOMY acnekTi cnocobu 3riiHO 3 BUHAXOA0M
ePEKTUBHO 3HWXKYIOTb FCTONATOSONIO LMKOMOTKNA Ha NPUBIN3HO 5 %, 10 %, 15 %, 20 %, 25 %, 30 %,
40 %, 50 %, 60 %, 75 %, 80 %, 90 % abo OGinbLie. B iHWOMY acnekTi cnocobu 3rigHO 3 BUHAXOAOM
€EKTMBHO 3HWKYIOTb MOKA3HMKM TiICTONATONOTI KOMiHA Ha NPUBNM3HO 5 %, 10 %, 15 %, 20 %, 25 %,
30 %, 40 %, 50 %, 60 %, 75 %, 80 %, 90 % abo BinbLue.

B iHWKMX BTiNEHHAX BMHaxia BkNioYae crnocodu BUKOPUCTAHHS crnonyk ato dapMaueBTUYHMX
KOMMO3MLiA y MiKyBaHHI pecnipaTopHux XBopo®, Bknouatoun (He nuile) xBopobu AOnen nereHis,
nneBpanbHOT MOPOXXHUHKM, BPOHXIaNbHUX TPYD, Tpaxen, BEPXHbOIO PeCcnipaTopHOro Tpakrty abo HepsiB
i M'a3iB ana auxaHHa. Hanpuknag, ui cnocobu A03BOMAKTbL NikyBaTU OOCTPYKTUBHY MyNbMOHAPHY
xBopoOy. XpoHiuHa 06CTpykTMBHA NynbMOHapHa xsopoba (COPD) € 3aranbHUM TEPMIHOM ANS rpymnu
pecnipaTopHux XBOpOO, fAKi XapakTepu3ylTbCA MNEPELUKOKAHHAM abo OOMEXEHHAM [WXaHHS.
CrtaHamu, Lo BignoBigaoTb LbOMY TEPMiHY, XPOHIMHUIA BPOHXIT, emddizema i BpoHxoekTas.

B iHWOMY BTiNEHHi Cnonyku, onucaHi TyT, BUKOPUCTOBYIOTb ANSA fnikyBaHHA acTtMu. Kpim ToOTro,
cnonykn abo dapmaueBTUYHI KOMMO3uULii, onucaHi TyT, MOXyTb OyTU BUKOpUCTaHi ANA NiKyBaHHSA
€HAO0TOKCEMIT i cencucy. B ogHomy 3 BTineHb cnonyku abo hapMaueBTUYHI KOMNO3ULiT, ONUCaHi TYyT,
BUKOPUCTOBYIOTb ANS NiKyBaHHA peBMatoigHoro aptpuTy (RA). Y we ogHoMy BTiNEeHHi, cnonyku abo
dapmaueBTUYHI  KOMNO3UUIT, OMNWCaHi TyT, BWKOPUCTOBYKTb ANsl MNiKyBaHHS KOHTakTHoro abo
atoniyHoro  gepmatuty. KOHTakTHMW  gaepMaTuT  BKMOYae nNoApasHIoOBanNbHWUM  AepmaTuT,
(POTOTOKCUYHUI AepMaTuUT, anepriyHmin gepmatut, poToaneprivHUin gepmMaTuT, KOHTaKTHY YpTUKapilo,
CUCTEMHWUIA KOHTaKTHWW gepmatuT Towo. [NoapasHioBanbHU AepMaTUT MOXY BUHMKATU BHACHIgOK
HagMipHOT Aii peyYoBMH Ha LUKIPY, YyTNMBY A0 AESAKUX PEYOBUH. ATOMNIMHUIA JepMaTtwuT, KWW iHoai
Ha3UBalOTb €K3EMOI0, TUMOM aTONIYHOT LLKIPHOT XBOPOOMU.

BuHaxig Takox CTocyeThCsl cnocobiB nikyBaHHs rinepnponicepaTtuBHOro po3nagy y ccasuiB, siKi
BKITIOYAIOTb BBEAEHHS 3a3HAYEHOMY CCaBLIO TEPaneBTUYHO €EKTUBHOT KINbKOCTi CMOMYKU BUHAXOAy
abo i hapmaueBTUYHO NPUIHATHOT COMi, eCTepy, NPONIKiB, conbBarty, rigpaTty abo noxigHoi. Y aesaknx
BTINEHHSIX 3a3HAYEHUIN CNoci® CTOCYETbCA NiKyBAHHS paky, Hanpuknag, roctpoi MienoigaHoT nemnkemii,
paky TUMYyCY, MO3Ky, NereHiB, CKBAMO3HMX KIiTWMH, LUKIpU, OKA, PETMHOONACTOMMU, iHTpPaOKynsipHOT
MENaHOMK, paky pPOTOBOI MOPOXHWHWU | [NOTOYHOT NEPEenoHKU, CEevYOoBOro Mixypa, LUNYHKY,
NigLYHKOBOI 3ano3n, rpyaen, LUMAKKM MaTku, ronoBu, LWKT, HUPKK, NEedviHKW, A€dHuKa, npoctaTtw,
KONOpeKTanbHOro, CTpaBOXoay, SI€YOK, FHEKOMOrivyHOro, paky wutoBuaHoi 3anosu, LIHC, TMHC,
BuknukaHoro CHIO (Hanpuknaa, nimcomu i capkomm Kanoci) abo BMKNMKaHOro Bipycom paky. Y
OEeAKMX BTIMEHHAX 3a3Ha4YeHun cnoci® CToCyeThCsl NiKyBaHHA HepakoBMX rinepnponidepaTtuBHUX
posnagis, Hanpuknag, aoOposkicHi rinepnnasii wkipn (Hanpuknaa, ncopiasy), pecteHo3y abo
npocratuTy (Hanpuknaa, 4o0poskicHoro po3poctaHHa npocratu (BPH)).

BuHaxig Takoxk cTocyeTbCcA cnocoby nikyBaHHA XBOpOO, NOB'sSI3aHMX 3 BAacKynoreHesom abo
aHrioreHe3oM y ccaBUiB, SKWI BKIOYa€E BBEAEHHA 3a3HAa4YE€HOMY CCaBLO TepaneBTUYHO e(EeKTUBHOI
KiNnbKOCTi cnonyku BuHaxody abo ii dpapmaueBTUYHO MPUIRHATHOT COMi, €CTepy, NPONIKiB, COonbBaTy,
rigpaty abo noxigHoi. Y aeskux BTINEHHSIX 3a3Ha4YeHun crnocidé npusHadveHo Ansi nikyBaHHS XBOpPOO,
BMOpaHMX 3 TPYNU, Ky CKMagaloTb MYyXSIMHHWIA aHrioreHes, XpoHidHa 3ananbHa xsopoba, Hanpuknag,
peBMAaTOigHMIA apTPUT, aTepoCKNepos, 3ananbHa KulikoBa XxBopoba, WKipHi xBopoOu, Hanpuknag,
ncopias, ekseMa i cknepoaepma, giabert, giabeTudHa peTMHOMATIA, pPeTUHONATIA NiAniTKiB, BikoBa
MaKynapHa gereHepadia, remaHrioma, rrnioma, mMenaHoma, capkoma Kanoci i pak saedyHuka, rpyaen,
nereHis, NigLYyHKOBOT 3anN03K1, NpocTaTh, TOBCTOT KULLKKM | enigepmoiay.

MauieHTn, Aki MOXYTb OTpPUMYBATU TiKyBaHHA cnonykamum BuHaxody abo dapmaueBTUYHO
NPUAHATHOT Cinno, eCTepoM, NPorikaMu, conbBaToM, rigpatom abo NoXigHOK 3a3HAYEHOT CNOMnyKu
3rigHo 3 cnocoGammn BMHAxXoAy, €, HANpUKNaa, nauieHTaMmu 3 AiarHo30BaHWM NCOpia3oM; PECTEHO30M;
aTepockneposom; BPH; pakom rpyaein, Hanpuknag, NPOTOYHOT KapuUUHOMW Y TKaHWHI NPOTOKY
MOIOYHOT  3ano3u, MeaynspHOK  KapUMHOMOWD, KOMOIAHMMW  KapuuHOMamu, TyOynsapHUMM
KapuuHoMamu i 3ananbHUM pPakoM rpyaen, Se4yHWKa, BKMOYaloun enitenianbHi NyXNUHU AedHUKa,
Hanpuknazg, ageHOKapUMHOMY Yy SE€YHUKY i aJeHOKapuMHOMY, WO MirpyBana 3 si€YHuKa y YEepeBHy
NMOPOXKHUHY; PAKOM MAaTKu; PakOM LUMAKM MaTKW, Hanpuknag, ageHKapuuHOMOK y CepBiKarnbHOMY
eniTenii, BKMYaKYM KapuMHOMY CKBAMO3HUX KMITUH | ajgeHOKapuuMHOMY, pakoMm npocTaTty,
Hanpuknag, BuOpaHuM 3 Tpynu, AKY CKnagaioTb ajeHokapuuHoma abo ajgeHOKapuuHoMa, LWo

83



10

15

20

25

30

35

40

45

50

55

60

UA 119314 C2

MirpyBana y KiCTKy, pakoM niglnyHKOBOT 3ano3un, Hanpuknag, enitenianbHol KapuuHOMOIK Y
NigLWAYHKOBOMY TPakTi i ageHOKapUMHOMOI TKaHWHW y NigWnyHKOBOMY TPakTi; pakoM Cev0BOro
Mixypa, Hanpuknag, nepexigHolo KapuMHOMOIO KNITUH Y MpPOTOUi CEeYoBOro Mixypa, ypoTtenianbHOoT
KapuuHoMu (NepexiaHUMMK  KNITUHHUMKU  KapuuMHOMaMu, NyxnuHamMu ypoTenianbHUX KAiTWH, LWO
BUCTMNAIOTb CEYOBUIM MiXYyp, KAPLUUHOMaAMKN CKBAMO3HMUX KITITUH, adeHOKapUMHOMaMM i pakaMu manux
KNITUH; NEerKeMielo, Hanpuknaa, rocTpow MienoigHow nenkemicto (AML), roctpoto RiMAOLUMTHOLO
NEeNKeMielo, XPOHIMHOIO NIMMPOLUNTHOIO NENKEMIEID, XPOHIYHOK MIENOIAHOID NEWKEMIED, BOMNOCAHO-
KNITUHHOIO  NEenkemielo, Mienoaucnnasielo, MienonponidpepatTuBHUMKU  po3nagamu,  rOCTpOIo
MienoreHHow nelikemielo (AML), XpoOHiYHOW MiernoreHHow nenkemieto (CML), macToUMTO30M,
XPOHIYHO nNiMdounTo3HO nenkemieto (CLL), MHOXMHHOI Mienomoto (MM) i MienogucnnactTuiHum
cuHgpomom (MDS); pakoM KiCTKWM; pakoOM IereHis, Hanpuknag, nereHeBuin pak Hemanux KhiTuH
(NSCLC), 4dkni po3dindalTb Ha  KapuuMHOMY  CKBAMO3HWX  KNiTWMH, aAeHOKapuuHoMM i
HegudepeHUinoBaHi KapuMHOMKU BENUKUX KIITUH i FEereHeBMn pak Manux KiTWH; pakom LKipw,
Hanpuknag, KapuMHoMow 0asanbHUX KMNiTWMH, akKUTUHHUM KepaTo3om, TOBTO CTaHOM, SKWIA iHo4i
PO3BMBAETLCA Y KApUMHOMY CKBaMO3HMX KIiTWH; PETUHODNAcTOMOK 0OKa; LWKipHO abo
IHTPAOKYNAPHOIO MENAHOMOIO; NEPBUHHUM PaKOM MeYiHKM (PakoMm, L0 MOYMHAETLCA Y NeYiHUi); pakoMm
HUPKKU; PakoM LUMTOBMAHOT 3ano3u, naninipHum, QOnIKYNAPHUM, MeOYNAPHUM | aHanmacTUYHUM,
nos'ssaHoo 3 CHIO nimcdomoro, Hanpuknag, AugisHow nNiMEPOMOI  BENUKUX  B-KNiTuH,
iMyHOOnacTu4Hoto niMoMol0 B-kniTUH i niMpoMOI0 Manux Hepo3WenneHmx KMiTUH; CapKOMOI
Kanoci; BuknukaHumu Bipycom pakamu Bknodaioum BipycHuin renatut B (HBV), renatut C (HCV) i
renatokniTUHHY KapuuHoMmy; niMcpoTponivyHo nenkemicto/nimcpomoto Bipycy tuny 1 (HTLV-1) i
aopocnux T-kniTuH; i naninomHum Bipycom (HPV) i pakom wuniikn matku; pakamu LUHC, Hanpuknaga,
NEPBUHHOKO MyXMMHOK MO3KY, BKIOYAKOYM iOMU (acTpOUMTOMY, aHannactuyHy actpouutomy abo
MyNnbTUPOPMHY rriodnacTtomy), OniroAeHApPOrioMO, €NneHAUMOMOIO, MEHIHTIOMO, niMEGOMOID,
LUBAHHOMOIO i Meaynobnacromoto; pakamu MNMHC, Hanpuknag, akyCTUYHOK HEMPOMOIO i 3MOSIKICHOK
nyxnuHow obonoHkn nepudepinHoro HepBy (MPNST), Bkniodatoun Henpodhibpomm i LUBAHHOMM,
3MN05KICHI PiBpOLMTOMM, 3NOSIKICHI PIGPOriCTIOUUTOMMU, 3MOAKICHY MEHIHTIOMY, 3MOSKICHY ME30TENiIOMy
i 3nodkicHy 3miwaHy nyxnuHy WMynepiaHy; pak POTOBOI i FMOTOYHOT MOPOXHWUHKU, Hanpuknaa,
NiarnoTOMHWA pak, pak ropTadi, HasodapuHrianbHuin i opochapuHreansHUii pak; pPakoM LUMYHKY,
Hanpuknag, niMgpoMamu, ractpoCcTpoMasnbHUMU NYXIMHAMKU | KAPUMHOTAHUMU MyXJIMHAMM; PaKOM
SI€YOK, HanNpuknaa, nyxramHamMmum emOpioHHMX KNiTUHB (GCTS), BKMOYAK4M CEMIHOMM | HECEMIHOMMU i
roHagHi CTpoManbHi NYXAWHW, BKNIOYaOYW NyXNUHU KNITUH Jlernaura i knitun CepToni; pakoMm TUMYCY,
Hanpuknag, TMMOMamu, TUMIMHUMKM KapUMHOMaMu, XBOpoOOoKD, XOMKKiHA, NIMPOMHUMN KapUuMHOTgaMu
He XomKkkiHa abo KapUUHOTAHUMM NYXIMTUHAMU; PEKTanbHUM PaKoM; i paKOM NPSIMOT KULLIKK.

BuHaxig Takox cTocyeTbCcA crnocody nikyBaHHA giabeTy y CcaBud, SKMWA BKIOYAE BBEAEHHS
3a3HAYEHOMY CCaBLI0 TepaneBTUYHO e(EeKTMBHOT KiMbKOCTI  crnonyku BuHaxogy abo i
dapmaleBTUYHO NPURHATHOT COMi, ecTepy, NPONikiB, comnbBaTy, rigpaty abo noxigHoi. KpiMm TOro,
CMOMyKMW, ONUCAHI TYT, MOXYTb OYTU BUKOPUCTAHI y NiKyBaHHI akHE.

Cnonyku, ONUCaHi TYT, MOXyTb TakoX OyTW BUKOPUCTAHI AnNA NiKyBaHHA apTepiockneposy,
BKIIOYAKOYM  aTepoCKepos3. ApPTEPIOCKNepo3 € 3aranbHUM TEPMIHOM, WO onucye Oyab-sike
3aTBEpAiHHSA cepenoBulla abo BENUKMX apTepiin. ATEPOCKIEPO3OM € TBEPAIHHA apTepil, BUKNUKaHE
aTepPOMHUMM BrALIKAMM.

Cnonyku, onucaHi TyT, MOXyTb OyTU BUKOPUCTAHI TAKOXK ANA NiIKYBAHHA TMOMEPYNOHEDPUTY, SKUIA
€ TMEpBUHHOKW abo BTOPWMHHOK ayTOiIMYHHOK HUPKOBOK XBOPOOOIO, LU0 XapakTepusyeTbes
3ananeHHaM rnomepyn. BiH moxke 6ytn 6escuMnToMHUM abo CynpoBOMAXKYBATUCH remaTtypieto i/abo
npoTeiHypieto. ICHYOTb rOCTpui, cybroctpuit abo XpoHidHui rnomMepynoHedputn. lpuunHn €
iHdbekuiiHumn  (GakTepianbHOro, BipycHoro abo napasuTapHOro nartoreHesy), ayToiMyHHuMu abo
napaHeonnacTUYHNMU.

Kpim TOro, cnomnyku, onucaHi TyT, MOXyTb 6YTW BUKOPUCTaHi AN NikyBaHHA OypcuUTy, BOBYaKy,
rocTporo  aucemiHoBaHoro  eHuedanomienity (ADEM), xBopobGu  AaaucoHa,  CUHAPOMY
aHTudoconiniaHoro adtutina (APS), annacTWyHOl aHemii, ayTOIMyHHOro renatuTty, YepeBHOT
xBopobu, xsopobu KpoHa, uykposoro giabety (tuny 1), cuHapomy 'yanacropa, xsopobu pensaa,
cuHapomy TieHa-bappe (GBS), xBopo®u XawmmoTo, 3ananbHOi KULIKOBOT XBOPOOMW, 4YepBOHOTO
BoBYyaky myasthemia gravis, ONCOKNOHO-MIOKNOHHOIO cuHapomy (OMS), ONTUYHOMO HEBPUTY,
Tupoiguty Opaa, oCcTeoapTpuTy, YBEOPETUHITY, nemcirycy, noniaprputy, nepBuHHHOro GiniapHoro
uuMposy, cuHapomy Peitepa, apteputy Takascy, CKPOHEBOro apTepuTy, Tennoi ayToiMyHHOT
remMoJiTUYHOT aHeMil, rpaHynomarosy BereHepa, 3aranbHoro o6nuciHHA, xsopobu Yaraca, cuHapomy
XPOHIYHOT  BTOMM, AWU3AYTOHOMIl, €HOAOMETPIO3y, TrigpOreHity, IHTepCTUUianbHOro  LNUCTUTY,
HENPOMIOTOHII, capkoigosy, cknepogepMii, BUpa3KoBOro KOMiTy, BIPTiro, BynbBOAUPIi, aneHauUuTy,
apteputy, aptputy, Onedaputy, OpoHxionity, OpOHXITY, CEpPBULUUTY, XOMAaHTITY, XONEUUCTUTY,
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XOpPioaMmiOHITY, KOMITY, KOH'IOHKTMBITY, UWUCTUTY, JakpioageHiTy, AepmMaTOMIO3UTy, €eHOOoKapauTy,
€HAOMETPUTY, EHTEPUTY, EHTEPOKONITY, ENiKOHAMNITY, eniaunaumity, dacuuty, ¢idbpo3uTy, racTputy,
racTPOEHTEPUTY, TiHMIBITY, renatuty, rigpadeHiTy, ineiTy, ipuTy, NapUWHriTy, MacTUTy, MEHIHrITY,
MieniTy, miokapauty, Miosuty, Hedputy, omdanity, oodoputy, OpxiTy, OCTeITY, OTUTY, NaHKpeaTuTy,
napoTuTy, NepuKkapauty, nNepuToHiTy, dapuHrity, nnesputy, ¢nebity, NHEBMOHITY, NPOKTUTY,
nNpocTaTuTy, NIENOHEMPUTY, PUHITY, CanbMIHMTY, CWUHYCUTY, CTOMAaTUTy, CHUHOBITY, TEHAOHITY,
TOH3UMITY, YBEITY, BariHiTy, Backynity abo BynbBiTy.

BuHaxig Takox CcTOoCyeTbCa €nocoby nikyBaHHA CepueBO-CYAUHHOT XBOpoGW y ccaBuiB, SKWN
BKIIOYAE BBEAEHHSA 3a3HAYEHOMY CCaBUIO TEpaneBTUYHO €(EeKTMBHOI KiNbKOCTI CMOJYKU BUHAXO4y
abo T (papMauUeBTUYHO NPUIHATHOT CONMi, ecTepy, NpPOnikis, comnbBaTy, rigpaty abo noxiaHoi.
Mpuknagu cepueBoO-CYAUHHUX CTaHIB BKMNIOYAKOTh (HE NULLE) aTepoCKnepos, PECTEHO03, BACKYNAPHY
OKINIO3il0 | KApOTUAHY OBCTPYKTUBHY XBOPOOY.

B iHwoMy acnekTi BUHaxig Bkno4yae cnocobu nepepmBaHHa yHKUiT nenkouuTie abo nepepuBaHHs
dyHKUiT ocTeoknacTy. Llen cnoci® BKMouyae BBEAEHHS Yy KOHTaKT nenkouuTty abo octeoknacrty 3
KiNbKICTIO CNOMYKU BUHaxoay, AOCTaTHLOI ANA NOPYLUEHHA X (PYHKLINA.

B iHWOMY acnekTi BUHaxia BKMoYae cnocobu nikyBaHHA opTanbMOMOriyHOT XBOpoOM BBEAEHHAM
oaHoi abo GinbLe cnonyk BuHaxoay abo dapmMaueBTUMHUX KOMMNO3ULA B OKO CyD'exTy.

3anponoHoBaHO c¢nocobu BBEAEHHSA CMOMYKM BWHAXOAy O4YHOI MNINETKOW, iHTPAOKYNAPHOIO
iH'ekuieto, iH'ekudieto y cknonogibHe Tino, TonivyHo abo 4yepe3 BUKOPUCTAHHA MPUCTPOLO ENOIOBAHHS
MeAMKaMEHTY, MIKPOKancynoto, iMnnaHToM abo MikpodnioiganbHUM NPUCTPOEM. Y AESKUX BUMAAKAX
CMOMyKW BUHaxody BBOAATb 3 HocieM abo eKkcuMnieHTOM, €Ki MiABULLYIOTH iIHTPAOKYNsAPHE
MPOHWKHEHHS CMOMyK, Hampuknazg, 3 MacrnoM i BOAHOK €MymnbCi€lo 3 KOMOIAHMMU YacTKamu, Lo
MalOTb MacrnsHy cepueBuHY, OTOYEHY NPOMIKHOIO NAIBKOIO.

Y pedkux Bunagkax KoMoigHi 4acTku BKMAOYAOTb LUOHAWMEHLWIE OAWH KaTiOHHWA areHT i
LWoHalMeHwWwe oaHy HeioHHy T[TAP, Hanpuknag, nonokcamep, Tinokcanon, nonicopbar,
NONioKCieTUIEHOBY NOXiAHY KACTOPOBOro Macna, copbitaHoBuii ectep abo noniokeun creapar. Y gesk
BUNagkax KaTiOHHUM areHTOM € ankinamiH, TPETUHHWI ankin amid, cnonyka YeTBEPTUHHOIO aMoHilo,
KaTioHHMIA ninig, amiHocnupT, OiryaHiAMHOBY Cinb, KaTiOHHY cnonyky abo ix cymiwi. Y peskux
BUMAAKaX KaTiOHHUM areHTom € OiryaHigMHoBa Cinb, HanNpuknag, XnoprekceapuH, noniamiHonponin
OiryadiguH, deHdopmiH, ankinbiryanignun abo ix cymiwi. Y agesikux Bunagkax Cronykow
YETBEPTUHHOIO aMOHIl0 € ranoreHia OGeH3amnKoHilo, ranoreHig aypankoHilo, UeHTpUMIa, ranoreHia
rekca-geunntTpuMeTunamMoHiio, ranorexig TeTpageunnT pUMETUNAMOHIIO, ranorexig
AOAeUUNTPUMETUNAMOHIIO, ranoreHia ueTpaMoHito, ranoreHia 6eH3eToHito, ranoreHia 6ereHankoHito,
ranoreHia UeTankoHilo, ranoreHia UeTeTUNaMamMmoHilo, ranoreHig UuUeTunnipuauHiio, ranorexia
O6eH304e0UMHIl0, TanoreHia XxiHnepopanin MeTeHaMiHy, ranoreHia MipMCTUNAankKoHilo, ranoreHia
cTeaparnkoHito abo ix cymiLui.

Y Aeakux BUNagkax KaTiOHHMM areHToM € xnopua OeH3ankoHilo, xnopua naypankoHiio, 6pomia
6eH30404€ UuHII, xnopua OeHseTeHito, 6pomig rekcageuMnTpuMeTUNnamoHito, O6pomia
TeTpageuMnTpUMMETMNAaMOHI0, BpoMig A0AEUNNTPUMETUNAMOHIKD abo X CyMiLLi.

Y peskux Bunagkax macnsHow ¢asol € MiHepanbHe Macrno i cBiTne MiHepanbHe macno,
nadutorosi Tpurniyepuan (MCT), KOKOCOBE Macno; rigporeHoBaHi Macna, BKYatoun rigporeHoBaHe
0aBOBHMKOBE MACHoO, T[iApPOreHoBaHe nanbMOBE MAacro, FiAPOreHoBaHe KacTopoBe Macno abo
rigporeHoBaHe COeBe Macso; MNONIOKCUETUNEHOBI NOXiAHI rigporeHoBaHOro KacTopoBOro Macna,
BKMNoYaoumM noniokcun-40 rigporeHoBaHOro KactopoBOro macna, noniokcmn-60 rigporeHoBaHoro
KkacTopoBoro macna abo noniokcun-100 rigporeHoBaHOro KacTopoBOro Macna.

BuHaxig Takox Bkniovae cnocobm moaynsauii akTMBHOCTI KiHA3M KOHTAKTYBAHHAM KiHA3M 3 Takowo
KiNbKICTIO CNOMNyKM BUHAxXoAdy, SIka € AO0CTaTHbOW, Wob MOAYynNIOBaTU akTUBHICTb kiHasu. Moaynsuis
MO>K€e MPUTHiMyBaTh abo akTMBYBATU aKTUBHICTb KiHasW. Y geskux BTINEHHAX BUHAaxig Hagae cnocobu
NPUrHIMEHHA aKTUBHOCTI KiHA3W KOHTaKTyBaHHAM KiHa3W 3 TaKO KifbKiCTIO CMONYyKW BUHAxXoAdy, sika €
[OCTaTHLOIO, WOOG NPUTHIYYBATU aKTUBHICTb KiHA3MW.

Y 40 peakux BTINEHHAX, BUHAaXiA BKMIOYAE CNOCOOM MPUTHIMEHHS akTUBHOCTI KiHA3M y PO3YMHI
KOHTAKTYBaHHSAM 3a3HA4YEHOr0 PO3YUHY 3 TAKOK KiNbKICTIO CNOMYKW BUHAXOA4y, sika € AOCTaTHbOID,
wo® NpUrHivyBaTn akTUBHICTb KiHA3M in 3a3HAYEHOMY PO3UMHI. Y AesIKUX BTIMEHHAX BUHAXiA BKMNOYae
Crnocobu MPUrHiMEHHS aKTUBHOCTI KiHA3WM y KNiTUHI KOHTAKTYBaHHAM 3a3HAYE€HOT KMITUMHM 3 TaKomw
KiNbKICTIO CNONYKM BUHAX0AY, sika € AOCTaTHLOW, WOO MPUTHIMYBATU aKkTUBHICTb KiHA3M Y 3a3HAYeEHiIn
KNITWHI.

Y pgesikux BTINEHHSAX BMWHAXid Hagae cnocobu MpUrHiMeHHsT akTUBHOCTI KiHA3W Yy TKaHWHI
KOHTAKTYBaHHSAM 3a3Ha4Y€HOT TKAHUHU 3 TAKOHO KiNbKICTIO CNONYKWM BMHAxo4y, ska € 4OCTaTHbO, Wwob
MPUrHIMYBaTU aKTUBHICTb KiHA3M y 3a3HAYEHIN TKAHWUHI. Y AesKUX BTINEHHAX BUHAXiA BKMOYAe cnocobm
NPUrHIMEHHA aKTUBHOCTI KiHasu B OpraHiami KOHTakTyBaHHSIM 3a3HAYeHOro OpraHiamMmy 3 Takolo
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KiNbKICTIO CNONYKU BUHAX0AY, KA € A0CTaTHbOIO, WOO NPUrHiYyBaT aKTUBHICTb KiHA3UN Y 3a3HAaYE€HOMY
OpraHiami. ¥ gesdkux BTINEHHAX BUHAaXig Hagae crnocodbu NPUrHiYEHHS akTMBHOCTI KiHA3W y TBapWHU
KOHTAKTYBaHHSIM 3a3Ha4yeHol TBAPUHM 3 TaKOI KiSIbKICTIO CMONYKU BUHAXOAY, SKa € 4OCTaTHLOI, Wob
MPUrHiMyBaTU aKTUBHICTb KiHA3M y 3a3Ha4YeHol TBApPUHU. Y AesiKuX BTINEHHSIX BUHaXxig Hagae cnocobu
NPUrHIMEHHA aKTUBHOCTI KiHA3W y ccaBLUSl KOHTaKTyBaHHSIM 3a3HAYEHOro ccaBUA 3 TaKO KiNbKICTIO
CMONYKN BUHAXOAY, SKa € JOCTAaTHLOIO, OO NPUIHIMYBATW aKTUBHICTb KiHA3M y 3a3HAa4Y€HOro ccasLs.

Y peskux BTIMEHHSIX BUHAaxig BKIIOYAE CMOCOOM MPUTHIMEHHS aKTMBHOCTI KiHA3W Yy MIOAWHU
KOHTAKTYBaHHSAM 3a3HAYEHOT NMIOAMHU 3 TaKOIO KiNbKICTIO CNOMYKU BUHAX0Ay, SKa € AOCTaTHLOIO, Wwob
NPUrHiMyBaTW aKTUBHICTb KiHa3W y 3a3HaueHOol NIOANHN.

Y Aeakux BTINEHHAX % aKTUBHOCTI KiHA3WM MiCNs KOHTaKTY KiHa3W 3 CNOMYKOIO BUHAX04y CTaHOBUTL
1, 5, 10, 20, 30, 40, 50, 60, 70, 80 90, 95 ab60 99 % aKkTUBHOCTI KiHa3n 3a BiACYTHOCTi 3a3HAYEHOro
KOHTaKTy.

Y neskux BTINEHHsIX KiHa3a € ninigHow KiHa3ow abo NpoTeiHOBOIO KiHA3010. Y AesKUX BTINEHHSIX
KiHazy BUOpaHO 3 rpynu, siky cknagarwTb kiHasa PI3, Bkniovaroun pisHi isocopmMu, Hanpuknaga, KiHasy
PI3 o, kiHasy PI3 B, kiHa3y PI3 v, kiHasy PI3 5; DNA-PK; mTor; Abl, VEGFR, peuentop Ephrin B4
(EphB4); peuentop TEK kiHasu TuposuHy (TIE2); FMS-kiHasa TuposuHy 3 (FLT-3); peuentop
TpombouutHoro cpaktopa pocty (PDGFR); RET; ATM; ATR; hS wr-1; Hck; Src; peuentop
eniaepmaneHoro cakropa pocty (EGFR); komnnekT; iHcyniHosuin peuentop (IR) i IGFR.

BuHaxig Takox BkMnovae cnocobu moaynsuii akTUBHOCTI KiHasu PI3 koHTakTyBaHHAM KiHa3u P13 3
TaKOK KINbKICTIO CMONYKWM BUHaxody, sika € AOCTaTHbOW AN MOoAynsauii akTMBHOCTI KiHasu PI3.
Moaynsuisi Moxe npurHivysati abo niaBuLLYBaTU aKTUBHICTb KiHa3un PI3. Y aesaknx BTiNEHHAX BUHAXIA
BKIOYAE cnocobu NPUrHiMeHHs akTUBHOCTI KiHa3n PI3 koHTakTyBaHHAM kiHasu P13 3 Takow KinbKicTo
CMONYKU BUHAXoAY, sIka € A0CTaTHLOK AN NPUrHiYEeHHS akTUBHOCTI KiHa3u PI3.

Y pgesikux BTINEHHSX BUMHAaxXigq Hagae cnocobu NPUrHiMEeHHs akTUBHOCTI kiHasu PI3. Take
MPUTHIYEHHST MOXKE MaTK MiCLe Y PO34MHI, y KNITUHI, WO ekcnpecye oaHy abo GinbLie kiHa3 P13, abo B
OpraHismi, Lo ekcrnpecye oaHy abo Ginblwe kiHa3 Pl3. Y geskux BTINEHHAX BUHaxig Hagae cnocodu
NPUrHiMEHHA aKTUMBHOCTI KiHa3um PI3 y TBapuHM (BKNOYawuM ccaBuiB, Hanpuknag, mnOanHY)
KOHTaKTyBaHHAM KiHasu PI3 3 Takow KinbKiCTIO CNOSykM BUHAxXoA4y, Sika € [OCTaTHbOKW And
NPUrHIMEHHA akTUBHOCTI KiHa3n P13 y 3a3HauyeHili TBapuHi.

KOMBIHOBAHE JNIKYBAHHA

BuHaxig Tako) BKMYae cnocodu KOMOIHOBaAHMX Tepanin, B SIKMX areHT, 3g4aTHUMR MOAyNioBaTu
iHWMMK Wngxamu abo iHLWi KOMMOHEHTU Takoro > Wwnaxy abo HaBiTb Aekinbka 6a)kaHux PepMeHTIB,
WO NEpPEKPUBAlOTLCA 3a iX Aiel0, BUKOPUCTOBYETLCS Yy KOMOIHAUilT 3 Cnonykow BuHaxoay abo ii
dapmaLeBTUYHO NPUAHSITHOKO CiNMto, €CTEPOM, NporikaMu, CONMbBAaTOM, rigpatoM abo noxigHoto. B
OQHOMY 3 acnekTiB Taka Tepania BKIodae (He nuuie) KomOiHauilo Cnomnyku 3rigHO 3 BMHaxoaoM 3
XiMioTepaneBTUMHUMW areHTamu, TepaneBTUMHUMW aHTUTInamu i pagiadiiHum nikyBaHHAM Angd
OTPUMAHHSI CUHEPTiIYHOro abo A0AaTKOBOro epekTy.

B ogHomy 3 acnekTiB cnonyku abo drapmaueBTUYHI KOMMO3MUIT BUHAX0AQY MOXKYTb CTBOPHOBAaTU
cuHepridHy abo agoaaTkoBy €(PeKTUBHICTb Mpu BBEAEHHI Yy KOMOGiHAUii 3 areHTamu, MPUrHiyvyloTb
npoaykyBaHHA abo akTuBHICTb IQE. Taka kombGiHauia moxe 3HU3UTKU HebaxkaHi Hacnigkm BUCOKOTO
piBHs IgE, NoB'A3aHOro 3 BUKOPUCTaHHAM oaHoro abo Ginblue iHriditopie PI3K6, Akwo ue mae micue.
Lle moxe OyTu, 30KpeMa, KOPUCHMUM Yy niKyBaHHIi ayToiMyHHMX i 3ananbHux posnaais (AlID),
Hanpuknag, pesmaroigHoro aptpuTy. Kpim Toro, BeegeHHs iHribitopis PI3K8 abo PI3K8/y srigHo 3
BUHAX0A0M Yy KombBiHauil 3 iHribitopamum mTOR MOXe TakoxX CTBOPUTU CUHEPTIIO LUNSXOM NOMIMLEHHS
npurHiveHHa PI3K.

B iHWIOMY acnekTi BUHaxia Bknio4vae KoMOGiHOBaHe nikyBaHHA xBopoOu, noe'sasaHoi 3 PI3K8, ske
BKIOYae BBeAeHHA iHribiTopy PI3K8 i areHTa, Wo npurHiyye npoaykysaHHs abo akTuBHiCTb IQE. IHLwi
TUNOBI iHriGiTop PI3K8 Tako) € npuaaTHuMK AN uiei KombiHauii, sk onMcaHo, HanNpuUKnag, y naTeHTi
CLLUA 6 800 620. Take KkOmMOBiHOBAHE NiKyBaHHS €, 30KpeMa, KOPUCHUM ANs NiKyBAHHA ayTOIMYHHMX i
3ananbHux xsopo6 (AlID), Bknoualoun (He NuLLEe) peBMAaTOTaAHUIA apTPUT.

AreHTu, WO NPUrHivyloTb NpoaykyBaHHsa IgE, € Bigomumu i Bknwo4atoTb (He nuwe) ogHe abo
GinbLue TEI-9874.2-(4-(6-UMKIOrekCMnoKkeu-2-nadTunoken)PeHinavetamia)oeH3onHy KMCROTY,
panamiuuH, aHanoru panamiunHy (to6to pananoru), iHribitopy TORC1 i TORC2 i 6yab-aKi iHLi
cnonyku, wo npurHivytote MTORC1 i mMTORC2. AreHTH, Wo NPUrHivyOTb akTUBHICTL IQE, BKMOYalOTh,
Hanpuknag, aHTu-IgE antutina, Hanpuknaa, Omalinymat i TNX-901.

Ona nikyBaHHA ayTOIMyHHUX XBOPOO crnonykn BuHaxoay abo phapMaueBTUYHI KOMNO3ULIT MOXYTb
OyTW BUKOPUCTAHI y KOMOiHaUIT 3 TpaauUiiHUMKU MeauKaMeHTaMm, BKMoYaoun (He nuwe) Enbrel®,
Remicade®, Humira®, Avonex® i Rebif®. [Jna nikyaHHs pecnipaTopHux xBopob cnonyku BuHaxoay
abo capmMaueBTUYHi KOMMO3uMUii MOXyTb ©OyTM BBeaeHi y KomOiHauii 3  TpaguuinHUMK
MeaukameHTamu, BKroYaodmn (He nuwe) Xolair®, Advair®, Singulair® i Spiriva®.
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Cnonyku BMHaxoaQy MOXyTb OyTW NPUroTOBMNEHI pa3om abo BBeAeHi y KOMOiHAUilo 3 iHLWMMUK
areHTam, 3gaTtHAMM MONerwyeatu CUMMTOMMW 3ananbHUX CTaHiB, Hanpuknag, eHuedanomienity,
actTMu i iHwmux xBopo®, onucaHmx TyT. Lli areHTM BKNIOYAOTb HECTEPOidHi aHTU-3ananbHi
MeaukameHTn (NSAID), Hanpuknag, aueTtuncaniuMnoBy KWMCMOTy;, iOynpod)eH; HanpoKCEH;
iHAOMETaLuMH; HabyMeTOH; TONMEeTUH Towo. KopTukocTepoign BHKOPWUCTOBYIOTb ANSA  3HUKEHHSA
3anarneHHs i MPUTHiMeHHs1 aKTUBHOCTI iIMyHHOT cucteMu. Hainbinblu noWMPEHM MEAUKAMEHTOM LIbOTO
TUMNY € NpeaHi3onoH. XnopxiH (Aralen) abo rigpokcuxnopxiH (Plaquenil) MOXxyTb Takox OyTu ayxe
KOPUCHUMM Y NiKyBaHHS BOBYAKY. X HaN4acTille BUKOPUCTOBYIOTb ANS NiKyBAHHA LUKIPHMX i Cyrno®Hux
cumnToMiB BoBYaky. AsaTtionpuH (Imuran) i umknodgocdamig (Cytokcan) npurHivyioTb 3ananeHHs i
CMAPUSAIOTb MPUrHIMEHHIO IMYHHOT CUCTEMMW. |HWI areHTu, Hanpuknag, MeTOTpeKkcaTt i LMKIOCNOPUH,
BUKOPUCTOBYIKOTb AFS1  KOHTPOSIO CHUMMTOMIB BOBYaKy. AHTUKOArynsiHTU BUKOPUCTOBYIOTb ANS
BiABEPHEHHA LLUBMAKOro 3roptaHHA KpoBi. BoHW BigpisHAIOTLCA Big acnipuHy AyXe Manumu go3amu,
wo 3anobirae 3aNUMNaHHIo TPOMOOLUMUTIB.

B iHWOMY acnekTi BMHaxX TaKOX CTOCYeTbCA drapMaueBTUYHOI KOMMO3WUUiT Ans NPUrHiYeHHA
abHOpPMarnbHOrO POCTY KIiITUH Y CCaBUiB, fKa BKIOYAE CMONyKy BMHaxody abo ii papmaueBTuyHO
NPUAHATHY Cinb, €cTep, NPoniku, Conbeart, rigpaTt abo noxigHy y koMOiHaLii 3 aHTUPAKOBUM areHTOM
(Hanpuknag, xiMioTepaneBTUYHUM areHToM). XiMioTepaneBTUYHI areHTu € Ao0pe BigOMUMU i MOXKYTb
OyTN BUKOPUCTaHi y KOMBIHALi 3 cnonykaMu BUHaxony.

Y peskuMx BTINEHHAX XiMioTepaneBTUYHI areHTW BMOMPaKoTb 3 Tpynu, Ky CKnagarwTb MITOTUYHI
iHriGiTopn, ankinyBanbHia areHTn, aHTu-meTabonitu, craHaapTHi aHTMGIoTUMKK, iHribiTopn dakTopa
POCTY, iHTiGiTOpK KNITUHHOTO UUKNY, hePMEHTH, IHriBITOpU TonoisoMepasu, Mmoaudikatopn GionoriyHnx
peakuii, aHTU-TOPMOHMU, IHrIGITOpK aHrioreHedy i aHTU-aHaporeHn. HeobmexylouMmmn npuknagamu
XiMiOTepaneBTUYHI areHTU, UMTOTOKCUYHI areHTu i HenenTuaHi mani monekynu, Hanpuknag, Gleevec
(imatuHib6 mesunar), Velcade (6optesomib), Casodex (Gikanyramiag), Iressa (reitunid) i AdriamiumH, a
TaKoX SK XiMioTepaneBTUYHI areHTU peuunieHTa. MNpuknagn ximioTepaneBTUYHUX areHTiB BKIOYalOTb
ankinysarnbHi areHTn, Hanpuknag, Tiotepa i ymknodocdamia (CYTOKCAN™): ankin cynbdoHaTty,
Hanpuknag, OycynbdaH, iMnpocynbdaH i ninocynbtaH; asupuanHu, Hanpuknag, 6eHsogona,
kapOOKOH, MeTypeaona i ypeaona; €TUNEHIMIHM | MEeTUna-MenamiHu, BKIIOYAKYN anbTPETaMiH,
TpueTuneHMmenamiH, TpueTuneHdgocdoramia, TpueTuneHtiodocdamia i TpUMeTUNoNoOMenamiH;
HITPOTEHHUIA iNPUT, Hanpuknag, xnopambyuun, xnop-HadhasuH, xonodoccamia, ecTpamyCTuH,
idbochamia, mexnopeTamii, MEXJIOPETAMIH OKCuA rigpoxnopua, mendanaH, HoBebikiH, (eHECTEPUH,
npegHiMycTuH, Tpodhochamia, ypauunoBUin iNPUT; HITPOCEYOBUHA, HaNpuKnag, KapMyCTUH,
XMOP30TOUMH, POTEMYCTUH, TNOMYCTWUH, HIMYCTWUH, pPaHiMyCcTWH, aHTUOIOTMKM, Hanpuknag,
aKNaUUHOMI3UHU, aKTUHOMILMH, ayTpaMiluuH, asacepuH, 6neomiumMHu, KaKTMHOOMILMH, KarnikeaMiluH,
kapabiuuH, KapMiHOMIUMH, kapumHodiniH, Casodex™, XpPOMOMIUMHU, AAKTUHOMIUMH, AAayHOPYOIUUH,
aeTopybiumnH, 6-gia3o-5-okco-1-HopnenyuH, agokcopyOiunH, enipybiuuH, esopybiuunH, igapybiuyuH,
MapuenoMiuuH, MITOMILMHK, MIKO(PeHONbHa KUCNoTa, HoranamiyuH, ORiBOMIUWHKM, NEennoMilmH,
NoTGIpOMILUMH, NMYPOMIUMH, KenamiuuH, poaopybiluuH, CTPENTOHIrpuH, CTPEenTo30UMH, TyGepuuauH,
ybeHiMeKc, 3MHOCTaTHH, 30pybilunH; aHTu-meTaboniTi, HanNpuknaa, MeToTpekcar i 5-pnyopypauua (5-
FU); ananorn cponicBOi KMCNOTW, Hanpuknaa, AeHONTepuH, MeTOoTpeKkcaT, NTepOonTEPUH,
TPUMETPEKCAT; aHanoru nypuHy, Hanpuknag, dpnygapabid, 6-MepKanTonypuH, TiaMinpuH, TiOryaHiH;
aHanoru nipumiauMHy, Hanpuknag, aHumTtabiH, asauuTuauH, 6-asaypuaunH, kapmodyyp, uutapabiH,
Di0eOoKCUYpPUAnH, AOKCUAYPUANH, eHounTabiH, PNOKCYpUAUH, aHAPOreHu, Hanpuknaja, KanyCcTepoH,
APOMOCTAHOMOH NPOMNIOHAaT, €niTOCTaHON, MENITOCTaH, TECTONAKTOH; aHTW-agpeHanu, Hanpuknag,
aMiHOIMITETUMIA, MITOTaH, TPUMOCTaH; nigkpunnwosady onieBoi KMUCMOT, Hanpuknag, poniHoBa
KMCNOTa; auernaroH; ansgodocdamia rniko3ua; amiHonesyniHOBa KUCNOTA; aM3akpuH; 6ectpabyuun,
OicaHTpeH; epartpakcar; aedodamiH; AeMEKONUWUH; Aia3uKoH; enb(oMITPpUH; eninTuHIA aueTar;
eTornouna; HitpaTt ranilo; rigpoKkCUcevoBUHA; NEHTUHaH; NOHiAaMiH, MITOKYa3OH, MITOKCAHTPOH;
MOMIZaMOI; HIiTpakpuH; MNeHTocTaTuH;, deHameT; nipapybiuMH; noaodiniHoBa kucnorta; 2-
eTunrigpasug; npokapbasut; PSK.R™-; pasokcaH; cusodpaH; CrniporepMaHiii; TEHya3oHOBAa KUCIOTA;
TPUasunKoH; 2,2' 2"-TpUxnopTpUETUNaMiH; ypeTaH; BiHAe3nH; aakapbasuH; MaHOMYCTUH; MITOOPOHITON;
MiTonakTton; ninobpomaH; rauMtosuH; apabiHosug ("Ara-C"); umknocdocdamia; TioTena; TakcaHm,
Hanpuknag, nauutakcen (TAXOL™, Bristol-Myers Squibb Oncology, Princeton, N.J.) i gouetakcen
(TAXOTERE™, Rhone-Poulenc Rorer, Antony, France); peTuHOBa KWUCNOTa, ecnepamiuuHu,
kaneyuTabiH; i dapmaueBTUYHO MPUIRHATHI COMi, KNCNOTU abo noxiaHi cnonyk, NnepeniyeHnx BULLE.
MoxHa pogatum SK npuaaTtHi  XiMiOTepaneBTUYHI  MOAYNATOPU aHTU-TOPMOHArbHI  areHTu, ki
peryniolote abo NPUrHivylOTL 4il0 TOPMOHIB Ha MyXJNIMHKW, HanpukKnag, aHTU-eCTPOreHu, BKIKOYaKoYMm,
Hanpuknag, Taki npenapatu: TamokcudeH (Nolvadex™), panokcudeH, npurHivyodi apomartasy 4(5)-
iMmigasonu, 4-rigpokcutamokcudpeH, TpiokcudeH, keokcudeH, LY 117018, oHanpuctoH i TopeMiceH
(Fareston); i aHTM-aHApOreHn, HaNpUKNaa, anyramia, Hinytamia, 6ikanyramia, nennponia i rosepenix;
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xnopamOyuun; remuutabiH; 6-TioryaHiH; MepkanTonypuH, METOTPEKCaT; aHanoru nnaTuHuy,
Hanpuknag, uucnnatuH i kapbonnatuH; BiHOnMacTuH; nnatuHa; etonosug (VP-16); icdocdamia;
MITOMIUMH C; MITOKCAHTPOH; BIHKPUCTWH, BiHONpenbOiH; HaBenbbiH; HOBATPOH, TEHINO3UA;
JayHOMIUMH;  aMiHOMTepuH; Kcenoaa; ibaHapoHat; kamntoteuumH-11  (CPT-11);  iHribitop
Tonoisomepasm RFS 2000; audpnyopmetrunomituH (OMPO). 3a OaxaHHs cnonyku abo
dapmaueBTUYHI KOMNO3uLUii BUMHaxody MOXyTb OyTW BMKOpUCTaHi y KOMOIHaui 3 TpaguuiiHuMu
aHTMpPaKkoBUMK MeaukameHTamu, Hanpuknag, Herceptin®, Avastin®, Erbitux®, Rituxan®, Taxol®,
Arimidex®, Taxotere i Velcade®.

BuHaxig TakoX CTOCYeTbCA Crnocod®y BUKOPUCTAHHA crnonyk abo hapmaueBTUYHMX KOMMO3MULLA Y
KOMOBiHaUi 3 paaiauinHoO Tepaniew ANs NPUrHiYeHHA aBHOPMArbHOrO POCTY KNiTMH abo nikyBaHHS
rinepnponicpepaTuBHoro posnaay ccaeuis. Cnocobu pagiaudinHoi Tepanii € Bigomumu i Ui cnocobu
MOXYTb OyTU BUKOPUCTAHI y KOMOIHAUIMHIN Tepanii, onucaHii TyT. BBeaeHHA Cnonyku BUHaxoay y uin
KOMOGiHOBaHIl Tepanii € NoAibHMMU ONMCAHUM BULLIE.

PagiauifiHy Tepanito MOXHa npoBOAMTM OAHMM 3 AeKinbkox crnocobie abo kombiHoBaHUMU
crnocobamu, Bknovatoun (6e3 0OMeKeHHs) 30BHILLUHLO-NPOMEHEBY Tepanito, BHYTPILLHIO pagiauiiHy
Tepanito, iIMNMaHTOBaHy pajiauilo, cTepeoTakTUYHY paaioxXipyprilo, CUCTEMHY pajiauiiHy Tepanito,
pagioTepanito i nepMaHeHTHY abo TMMYAcOoBY iHTepcTuUianbHy GpaxiTepanito.

TepmiH "GpaxiTepanist" TyT CTOCYeTbCA pagiauifiHOW Tepanilo, Lo 34INCHIOETBCS MPOCTOPOBO
0OMEXEHMM paioakTUBHUM MaTepianoM, BBeAeHUM y Tino abo nodnuay nyxnuH abo iHworo micua y
TKaHWHI Npu nponidepatuBHin xBopobi. Lien TepMiH BKNioYae niagaHHs Ail pagioakTMBHUX i30TOMiB
(Hanpuknag At-211, 1-131, 1-125, Y-90, Re-86, Re-188, Sm-153, Bi-212, P-32 i paaioaktuBHux
isoTonis Lu). MNpuaaTHi paaiauifiHi gkepena ana BUKOPUCTaHHA 3rigHO 3 BUHAXOA4OM BKMHOYAlOTb
TBEpPAi pe4OBUHM i piguHK. Hanpuknaga, pagiauinHum a)kepenom Moxke 6yTu pagioHyknia, Hanpuknag,
[-125, 1-131, Yb-169, Ir-192 (TBepai mxepena), abo iHWi paaioHyKNign, siki BANPOMIHIOIOTb NPOTOHMU,
6eTa-yacTkM, rammMa-BUNpPOMIHIOBAHHA abo iHWEe TepaneBTUYHE BUNPOMIHIOBAHHA. PafioakTUBHUIA
MaTtepian Moxe Takox OyTu pigkum, NPpUroToBNeHMM Ak Oyab-sIKMI PO3YMH padioHykniais, Hanpuknaa,
po3uuH I-125 abo [-131, abo pagioakTuBHA pianHa Moxe ByTK OTpUMAaHa K CYCMeHsia y piguHi manux
YacTOK TBepAUX paaioHykniais, Hanpuknaa, Au-198, Y-90. PagioHyknian moxyTb GYTWU NPUrOTOBMEHI
sK >kene abo pagioakTuBHi Mikpocdepu.

He 3Beprawunce A0 Teopii, MOXHA MPUNYCTUTM, WO CMOJIYKM BUHAXOA4Y MOXYTb pOOUTU
aBGHopmManbHi KNiTMHKU Ginblw 4yyTnMBMMKM A0 06pobku pajiadield AnNA 3HULLEHHA i/ab0 NPUrHiYEeHHSA
POCTY Takux KniTuH. OTke, BUHAXi TaKO)K CTOCYETbCSA ¢nocoby ceHcubinisauii abHopmanbHUX KMiTUH
y ccaBuiB g0 o06pobku pagiauielo, AKMA BKMOYMAe BBEAEHHS CCaBLIO CNONyKM BuHaxoay abo Ti
dapmaLeBTUYHO NPURHATHOT CONi, ecTepy, NPOIikiB, ConbBaTy, rigpaTty abo noxiaHoT y KiNbKOCTI, sika
ed)eKkTMBHO ceHcubinisye abHopmanbHi KnituHu ao obpobku pagiadieto. s kinbkicTb cnonyku, coni
abo conbBaTy y UboMy cnocobi moxe 6yTu BU3HaveHa 3acobamu, ONUCAaHMMMU BULLIE.

Cnonykn abo dapmaueBTUYHI KOMNO3ULIT BUHAX0oA4y MOXYTb OyTWM BUKOPUCTaHi y KOMOGiHaUji 3
oaHoto abo Binblwe pevoBUHaAMKU, BUOPAHUMKU 3 aHTU-AHTIOTEHE3HUX areHTIiB, iHriGITopiB TpaHcaykuil
cUrHany i aHTunponipepaTtuBHMUX areHTiB.

AHTU-aHTOTeHE3Hi areHTu, Hanpuknag, iHriditopy MMP-2 (matpuyHa meTanonpoTeiHasa 2),
iHriditopny MMP-9 (maTpudHa MeTtanonpoteiHasa 9) i iHribitopu COX-11 (umknookcureHasa 11)
MOXYTb OyTU BMKOPUCTAHI paszoM 3 CMOMyKOK BUHaxody i dapmaueBTUHHUMU  KOMMO3ULSIMMU,
onucaHummn TyT. Tpuknagammu iHriditopie  COX-Il  Bkmovaiotb CELEBREX™  (anekokcu®),
Banbaekokcnd i podpekokcnb. MNpuknaam KOPUCHUX iHriGiTopiB MaTpuyHOT METANONPOTEIHA3M ONUCAHO
y WO 96/33172, WO 96/27583, 3aasui No. 97304971.1 (Big 8/07/1997), sasasui No. 99308617.2 (Bia
29/10/1999), WO 98/07697, WO 98/03516, WO 98/34918, WO 98/34915, WO 98/33768, WO
98/30566, 1998), eBponencekin nydnikauii 606046, 3assui 931 788 (eig 28/07/1999), WO 90/05719,
WO 99/52910, WO 99/52889, WO 99/29667, PCT/IB98/01113, sadaBui No. 99302232.1 (Big
25/03/1999), 6putaHcbkin 3asBui No. 9912961.1 (Big 3/06/1999), Tumuacosin 3aseui CLUA No.
60/148,464, nateHti CLLUA 5 863 949, nateHti CLLUA 5 861 510 i eBponencbkinn nybnikauii 780386,
BKITHOYEHUX MOCUITAHHSIM.

BaxkaHumu iHribitopamm MMP-2 i MMP-9 € Ti, wo He3HauyHo abo He npurHivytoTe MMP-1. BinbLu
GakaHUMM € Ti, WO CENEKTUBHO npurHidyoTb MMP-2 i/a6o AMP-9 NOpIiBHAHO 3 IHWMMKU MATPUHHUMM
meTanonpoteiHasamu (To6to MAP-1, MMP-3, MMP-4, MMP-5, MMP-6, MMP- 7, MMP-8, MMP-10,
MMP-11, MMP-12 i MMP-13). Oeski okpemi iHriditopn MMP € kopuCHUMU Ans BUHaxoay, a came, AG-
3340, RO 32-3555 i RS 13-0830.

BuHaxig Tako)x CTOCYyeTbCs crnocoly i hapMaueBTUYHOT KOMNO3WULiT ANsl NiKyBaHHS CepLeBO-
CYAMHHMX XBOpoG y ccaBuiB, SAKWW BKMOYMAE TMEBHY KiMbKiCTb Cnonyku BuHaxogy abo i
dapmanleBTUYHO NPUIRHATHOT coni, eCTepy, NPONikiB, conbBary, rigpaty abo noxigHoi abo izoTonivHoO
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MiMEeHOT noxigHOT | nNeBHy KiMbKicCTb oaHOro abto Oinblie TepaneBTUYHUX areHTiB, Lo
BUKOPUCTOBYIOTLCA ANSA NiKyBAHHA CEPLEBO-CYANHHUX XBOPOO.

Mpuknagamu npenaparis, WO BUKOPUCTOBYIOTLCA Y MiKyBaHHI CEPLEBO-CYAUHHUX XBOPOO € aHTu-
TPOMOO3HI areHTu, Hanpuknag, NpPOCTauUMKIiH i caniuMnatu, TPoMOONITUYHI areHTu, Hanpuknag,
CTpenToKiHasa, ypokiHasa, TKaHWHHMI akTuBaTop nnasMiHoreHy (TPA) i aHi3onboBaHWin aKTUBYHOUNIA
KOMMMNEKC Ans nnasMiHoreHy-ctpentokiHasn (APSAC), aHTU-TPOMOOUMTHI areHTu, Hanpuknag,
aueTtun-caniumnoa kucrnota (ASA) i knonigorpens, Basoaunararopu, Hanpuknaa, Hirpatu, 6nokepu
KaHany kanbuito, aHTu-nponidpepaTuBHI areHTW, Hanpuknag, KONXiUMH i ankinysanbHi areHTw,
iHTepKanauinHi areHTn, moaynaTopu paktopa pocCTy, Hanpuknag, iHTepnenkiHW, NepeTBOPIoKYUNi
GeTa-hakTop pocCTy i cCrnopiaAHEHWA TPOMOOUMTHUI aKTOP POCTY, MOHOKMOHAambHI aHTUTINa,
cnpsiMoBaHi NpoTu hakTopiB POCTY, aHTU-3ananbHi areHTu, K CTEPOiaHi, Tak i He-CTepoiaHi, i iHLwi
areHT, WO MOXYTb MOAYSOBATU TOHYC CYAWH, apTepiocKnepo3Hy (PyHKUiO i 3arotoBanbHi peakuil
CcyauH, abo nocronepauiiHi TpaBMaTudHi peakuii. AHTUOIOTUKM MOXYTb TaKo)K OYyTU BKIOYEHI y
KOMOiHaUii abo MOKPUTTS, BKMIOYEHI y BUHAXiA. KpiM TOro nmokpuTTa MOXYTb OYyTW BUKOPUCTaHi Ansi
TepaneBTUYHOT AOCTaBKU (POKaNbHO Y CTiHUi cyauHu. MNpu BeAeHHI aKTUBHOIO areHTa y 3gaTtHuin o
po3byxaHHA NoniMep Uen akTUBHUI areHT BUBINbHAETLCA Nicnst po36yxaHHsA UbOro noniMepy.

Cnonyku, onucaxi TyT, MOXyTb 6yTu npurotoBneHi abo BBeaeHi pa3om 3 piguHHuM abo Teepaum
TKAHUHHUM Bap'epoM, TaKoX BiAOMUM SAK 3maluyBad. Mpuknagnm TkaHMHHMX Gap'epis BKNOYalOTh (He
nuuwe) nonicaxapuau, nonirnikadu, cenpadyinbm, iHTepcug i rianypoHoBY KUCNOTY.

MeaukameHTu, sKi MOXKyTb OyTW BBEAEHI pa3oM 3 CNONyKamu, ONMCaHMMKM TyT, BKIIOYalOTb Oyab-
K MeaUKaMeHT, AKi MOXHa BBOAMWTMW IHransauielo, Hanpuknag, aHanbreTuku, Hanpuknag, KoAeiH,
aurigpoMopdiH, eprotamii, dpeHTadin abo MopciH; aHriHanbHi Npenapartun, Hanpuknag, Ainbriasem;
aHTManepriki, Hanpuknag, Kpomornikat, ketotudpeH abo HeaoKpOMin, aHTUIHGEKUiNHI, Hanpuknaa,
CEepranocrnopuHu, MeHiuMniHK, CTPENTOMIUUH, CynbdoHaMian, TeTpauukniHi abo neHTaMiauH;
aHTUricTaMiHW, Hanpuknaz, MeTanipuneH; aHTusananbHi, Hanpuknag, GeknomeTasoH, dnyHisonig,
OyaecoHia, TunpedaH, TpiaMmUMHONOH aueToHia abo pnyTuka3oH; NPOTMKALUNBLOBI, HaMpWUKNaa,
HockaniH; OpoHxoaunararopu, Hanpuknag, ecdeapuH, agpeHaniH, deHoTepon, ¢OpMOTEpPONn,
isonpeHaniH, MeTanpotepeHon, deHinedgpuH, deHinnponaHonamid, nipbyrepon, penpoTepon,
rimutepon, canbbyramon, cansmetepon, TepbyTtaniH, isoetapuH, TynobyTtepon, opcinpeHanid abo (-)-
4-amiHo-3,5-guxnop-a-[[[6-[2-(2-nipuguHin)eTokcu]rekcnn]-amiHo]MeTun]-6eH3onMeTaHon; AiypeTuky,
Hanpuknag, aMminopua; aHTUXONiHEPreTUKKA, Hanpuknaga, inpartopin, arponiH abo OKCUTPONIiiA; FTOPMOHMU,
Hanpuknag, KOPTU3OH, MapOKOPTU30H abo NPedHi30NOH; KCaHTUHKM, Hanpuknag, amiHoMiniH, XoniH
TeodpiniHat, nisuH TeodpiniHat abo TeodiniH, TeodiniH i TepaneBTWUYHI NpoOTETHM | nenTuam,
Hanpuknag, iHcyniH abo rmokaroH. Lli meaukameHTn MoxyTb OyTu BMKOpPUCTaHi y dopmi conen
(Hanpuknag, ny>kHux Metanis abo amiHy abo Ak KUCNOTO-aAUTUBHI coni) abo Ak ecTepu (Hanpuknag,
HWKYi ankin ecrepu) abo Ak conbBaTW (HaNpuknaz rigpartu) Ana onTUMmisauil akTMBHOCTI i/abo
cTabinbHOCTi MeguKamMeHTy.

[HWi TUMOBI TepaneBTWUYHI areHTn, sKi MOXXyTb OyTM BUKOPUCTAHi y KOMOIHaUiMHIA Tepanil,
BKMNIOYalOTb (He nule) areHTu, OnucaHi BuUWEe ANdA pagiauiiHoi Tepanii, aHTaroHiCTM TrOPMOHIB,
rOpMOHK i hakTOpK X BUBISIbHEHHSA, TUPOTAHI | aHTUTUPOIAHI MEANMKAMEHTMW, ECTPOreHN i NPOreCTUHN,
aHApPOreHn, agpeHOoKOpPTUKanNbHI rOpMOHWU; agapeHOKOPTUKamNbHI CTepoign i X CUHTETWUYHI aHanoru,
iHriGITOpU CUHTE3Y | Ail agpeHOKOPTUKANbHUX FTOPMOHIB, iHCYMiH, NepopanbHi FiNOrmikeMivHi areHTu i
areHTW, WO BMNMBAOTb Ha Kanbuudikauilo i 0O6MiH y KiCTKax: Kanbuin, docdar, napatupoigHui
ropMoH, BiTamiH D, KanbUWTOHIH, BiTamiHW, Hanpuknag, BOAOPO34YMHHI BiTamiH, KOMMNNEKC BiTaMiHy B,
ackopbiHOBY KMCMOTY, PO3YMHHI Yy >Xupax BiTamiHu, BiTamiHm A, K i E, haktopu poCTy, LMTOKiHMH,
XEMOKIHWU, aroHIiCTU i aHTaroHIiCTU MYCKapWUHOBOrO pPeLenTopa; aHTUXOMIHEeCTepasHi areHTu; areHTu,
WO AiloTb HA HEMpOM'A30Bi cuHANCK i/abo ayTOHOMIHI raHrnii; katexonamiHu, CUMMNATOMIMETUYHI
MeAMKaMEHTU i aroHicTu abo aHTaroHIiCTM aApeHEpriMHOrO PEeLEnTopa; i aroHICTU | aHTaroHicTu
peuentopa 5-rigpokcutpuntaminy (5-HT, CepOTOHiHY).

TepaneBTUYHI areHTu MOXYTb TaKOX BKMOMATU areHTu ang 6oni i 3ananeHHsa, Hanpuknag,
ricTaMmiH i aHTaroHicTM rictamiHy, OpaauKiHiH | aHTaroHictTu OpaaukiHiHy, 5-rigpokcuTpunTamin
(CEpPOTOHIH), niMigHI PEYOBUHM, LLIO YTBOPIOKTLCA OGionepeTBOPEHHAM NPOAYKTIB CENEKTUBHOIro
rigponizy membpaHHux docdoniniais, enkosaHoign, npocrarnaHanHu, TPOMOOKCAHU, NERKOTPIEHMN,
acnipuH, HecTepoigHi aHTM3ananbHi areHTU, aHanbreTUKU-aHTUNIPETUKW, areHTK, Lo MPUTHIYYIOTb
CUHTE3 npocTarnaHauvHiB i TPOMOOKCaHIB, CENEeKTUBHI iHriGiTopn aganTUBHOT LMKNOOKCUIeHasm,
CENEKTUBHI iHriGITOpM aganTUBHOT LUMKMNOOKCUIreHasu-2, ayrakoian, napakpuHHi TFOPMOHM, CO-
MaTOCTaTUKWU, racTPuH, LUWUTOKIHKW, LLUO OMNOCEPEAKOBYIOTb B3aemofil, Nop'A3aHi 3 rymopanbHUMM i
KNITUHHUMW IMYHHUMW peakuiamu, ninigHi aytakoign, eMko3aHoign, agpeHeprivHi aroHicTu, inpaTtopin,
rMIOKOKOPTUKOTAN, METUINKCAHTUHKU, ONOKEepW KaHany HaTpilo, aroHiCTM omnioigHoro peuentopa,
OGnokepu KaHany HaTpito KanbLito, ctabinisatopyu MemopaHu i iHribiTopn NERKOTPIEHyY.
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HoaaTtkoBi TepaneBTUYHI areHTW BKIOYAKOTb JiypeTUKU, Ba3OMNPECUH, areHTu, Wo AilTb Ha
HUPKOBY KOHCEpBAaLUilo BOAW, PEHIH, aHMOTEH3WH, areHTU NiKyBaHHS ilemil Miokapay, aHTUrNePTOHIYHI
areHTu, IHridiTopn ((pepmMeHTy NepeTBOPEHHS AaHMOTEH3MHY, aHTaroHIiCTM  3-agpeHepridyHoro
peuenTopa, areHTu fikyBaHHSA rinepxonecrteponemii i areHTu nikysaHHA gucninigemir.

[HWi npuaaTHi TepaneBTWUYHI areHTU BKMIOYaOTb MEeAUKAMEHTW ANA KOHTPOSIO  LWNYHKOBOT
KMCNOTHOCTI, areHTW nikyBaHHA NEenTUYHUX BMPA30K, areHTU niKyBaHHA racTtpoesodiariansHoro
pedrilokcy, MPOKIHETUYHI areHTW, aHTUEMETUKM, areHTU niKyBaHHA CUHAPOMY MOAPa3HEHHSA
KALLEYHUKY, areHTW NiKyBaHHA Jiapei, areHTU NiKyBaHHA KOHCTUNauil, areHTu fikyBaHHA 3anasibHol
KULLIKOBOT XBOPOOM, areHTu nikyBaHHA GiniapHoT XBOpoOM, areHTu NikyBaHHA NaHKpeaTUYHOT XBopobu,
TepaneBTUYHI areHTU niKyBaHHA nNpPOTO30anbHUX IHQEKUid, MeauKamMeHTU nikyBaHHA manapii,
amMebiagy, riapgiasy, TpuxomoHasy i/abo nenwmMaHiosy, i/abo MeaukaMeHTM Ans  NiKyBaHHSA
XimioTepanieto renbMiHTo3Yy.

[HWi TepaneBTUYHI areHTU BKMOYAKOTb AHTUMIKPOOHI 3acobu, cynbdoHamign, TPUMETOMNPUM-
cynbhamMeToKcason KCUHOMOHW | areHTW nikyBaHHA iHpekuin CcevyoBOro TpakTy, MeHiUuniHu,
CepranocnopuHu Toulo, P-nakramoBi aHTUOIOTUKM, BKMIOYAOYM aMiHOTMMIKO3UA, iHriGiTopu CUHTE3y
npoTeiHy, MeaukameHTu Ana ximiotepanii TyGepkynbo3y, MikobakTepianbHOro KOMMNekcy XBopob i
nenpu, aHTurpubKOBI  areHTU, AaHTUBIPYCHI areHTu, BKMNIOYAKUM HEPETPOBIPYCHI  areHt i
aHTUPETPOBIPYCHI areHTu.

Mpuknagn TepaneBTUYHUX AHTUTIN, AKi MOXYTb OyTM KOMGIHOBAHI 3 CNONMYKOW BUHaxoay,
BKIMIOYAOTb (HE NULUE) aHTUPEUENnTOpHi aHTWUTINA KiHasu TUpo3uHy (UeTykcumad, naHiTymymao,
Tpactyuumat), aHtm CD20 antutina (putykcumab, To3uTymomab) i iHWi aHTuTina, Hanpuknag,
aneMmTtuuymab, 6eauiuymab i remtuuymao.

Y cnocobi 3rigHO 3 BMHAXOAOM MOXYTb OyTM BMKOPUCTaHI TEpaneBTWUYHI areHTu Ans iMyHo-
MoAaynsuiil, Hanpuknaga, iIMyHoOMOAYNATOPM, iIMYHOIHTIGITOPK, TONEPOreHn i IMyHOCTUMYNATOPK, a TaKoX
TepaneBTUYHI areHTu, Wo AiloTb Ha KPOB i KPOBOTBOPHI OpraHu, reMaTOMOETUYHI areHTu, haktopu
pPOCTY, MiHEPaNW i BITAMIHU, QaHTUKOArynaHTU, TPOMOONITUKKN | AHTUTPOMOO3HI MEANKAMEHTMN.

[HWIi TepaneBTUYHI areHTu, siki MOXKHa KOMOIHYBaTM 3 CMOMYKO BMHAxoAdy, onucaHo y Goodman
and Gilman's "The Pharmacological Basis of Therapeutics" 10-th ed. by Hardman, Limbird and
Gilman a6o Physician's Desk Reference, BKMIOYEHUX NOCUNAHHAM.

Cnonyku, onucaHi TyT, MOXyTb 6yTK BUKOpUCTaHi y koMBiHaUil 3 onucaHuMKn BULLE areHTammn abo
iHLWMMW NpUAaTHUMKU areHTamu, 3anexHo Big cTaHy, Wo nignsarae fikyBaHHIO. Y AeAKUX BTINEHHSX
CMONYKN BMHAxXOAy BBOAATb pasoM 3 iHLUMMU areHTamu, siKk L€ onucaHo Buiie. MNpu BUKOPUCTaHi y
KOMOIHOBaHI Tepanii, Cnonyku, onucadi TyT, MOXyTb OyTu BBEAEHI 3 APYIMM areHToM ogHo4YacHo abo
okpemo. Take BBeAEHHA y KOMOiIHAUIT MOXe BKNIOYATM OJHOYaCHE BBEAEHHS ABOX areHTiB B OAHIl
AosoBaHin ¢opmi, 35 ogHovacHe BBEAEHHA B OKpPeMMX [030BaHMX opmax i iHAuBigyarbHe
BBeAeHHA. OTXe, Crnonyka, onucaHa TyT, | 6yab-aKi areHTn, onucaxi BuLLe, MOXKYTb OyTu 08'eaHaHi B
OOHi AO30BaHii (hopmi i BBEAEHI 0gHOYACHO. B iHWOMY BapiaHTi cnonyka BuHaxoay i 0yab-sikuin 3
areHTiB, ONMMCaHMX BULLE, MOXYTb OYTU OJHOYACHO BBEAEHI AK OKpeMi peuentypu. Crnonyka BuHaxoay
MOxke OyTu Takox BBeJeHa 6esnocepeaHbo nepea Oyab-aKUM areHTiB, ONMcaHux Bulle, abo HaBMaku.
Mpwu iHAuBIAyanbHOMY BBEAEHHI cnonyka BuHaxoay i 6yab-sIkMin 3 areHTiB, OMMCAHMX BULLIE MOXYTb
OyTn BBEAEHI 3 KiNbKAXBUNMHHUM ab0 KinbKaroguHHUM abo KinbKageHHUM iHTEpPBanom.

Mpuknagn | npenapatu, HaBeAeHi HWx4e, INCTPYIOTb CMONYKM BMHaxody i cnocobu ix
npuroTyBaHHs. O6'em BMHaAxXoAQy He OOMEXKYETbCA LUMU MpuKnagamMu i npenaparamu. Y npuknagax
MOMEKYNU 3 OOUHOYHUM XipanbHMM LEHTPOM, SKLWO HEe 3a3HayeHo iHWe, iCHYITb K pauemidHa
cymiw. Monekynu 3 aBoma abo GinbLue xipanbHUMKU LEHTPAMMU, SKLLIO HE 3a3HAYEHO iHLLE, iCHYIOTb SK
pauemidHa cymiw giactepeomMepis. OAMHOYHI €HaHTiOMepu/aiacTepeoMepn MOXKYTb OYTWM OTpUMaHI
BiAOMUMMK cnocobamu.

MPUKINAON

Mpuknag 1: CuHtes 2-((4-amiHo-3-(3-rigpokcudenin)-1H-nipasono[3,4-d]nipumignH-1-in)meTun)-5-
MeTun-3-o-toninnipnao[2,3-dinipumignH-4(3H)-oHy (Cnonyka 14086).
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Cxema 14. CuHtes 2-((4-amiHo-3-(3-rigpokcudeHin)-1H-nipasono[3,4-dlnipumignH-1-in)metnn)-5-
MeTun-3-o-toninnipnao[2,3-dinipumiguH-4(3H)-ony (Cnonyka 1406)
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[o nepemiwaHoro po3unHy 4,4-aumeTtokcu-2-6ytaHony (101) (61 r, 85 %, 0,393 Monb), oUTOBOT
kucnotu (2,2 mn, 0,038 mmoneb) i ninepuaunny (3,8 mn, 0,038 monb) y Tonyoni (150 mn), goaatoTb
nopuismu manoHoHiTpun (25 r, 0,394 mMonb) npotarom 20 xBun. PeakuiiHy cymilw nepemiwyioTb
NPOTArOM HOYi Npu KiMHaTHIA TemnepaTypi. OTPUMaHUIN TEMHOYEPBOHUI PO3YUH NpomuBatoTb H20
(50 mn), cywate Hag MgSOs4 i KOHUEHTPYIOTb N vacuo, OTpUMyouM OaxkaHuin npoaykt 2-(4,4-
AUMeToKeubyTaH-2-inigeH)manoHoHitpun (102) (70 r, 99 %), AKWIA BUKOPUCTOBYKOTb Y HACTYMHIN
onepawii.

AMOHIEBMIA a3 nponyckatoTb Gynbbalikamu yepes po3umH 102 (32, 0,178 mmonb) y MeOH (500
M) npoTtaroMm 3 rog., OTPUMAHUIN YEPBOHWUA PO3YUH MEPEMILLYIOTHL NPOTArOM HOMYI NPW KiMHATHIN
Temnepatypi. CyMmill KOHUEHTPYIOTb i 3anUWOK po3noainaioTb Mk posunHoMm HCI (2 N, 600 mn) i
EtOAc (600 mn). BogHuin wap BigainaioTb i NignyxywTb NbOAAHUM KOHLEHTPOBAHUM PO3YUHOM
NaHCOs (600 mn). TBepay peyoBMHY OCaKylOTb 3 pO34YMHY i 36upaloTe (hinbTpauicio, oTpumMyouu
BaxkaHWi NPOAYKT 2-aMiHO-4-METUIHIKOTMHOHITpUN (103) (3,01, 33 %).

Cnonyky 103 (5,32 1, 40 MMOnb) CycneHayloTb Y PO34UHI rigpokeuay kanito (26,88 r, 480 mmonb) y
Bodi (26,85 mMn) i isonponaHoni (9,6 mn). PeakuiiHy cymiw HarpiBaloTb A0 TemnepaTtypu dnermu
npotarom 50 roj., NOTiIM OXONOAKYIOTb A0 KIMHATHOT TeMnepaTypy i po3piaXKyoTb NbOASAHOK BOAOID
(100 M) i HeNTpani3yTb KOHUEHTpoBaHUM po3ynHoMm HCI go PH = 6-7. CyMilwl KOHUEHTPYIOTb in
vacuo i OTpUMaHWin 3anuLLIoK ovnLLalTb hrew-xpomaTtorpadieto, enoioyn eTaHONOM | OTPUMYIOUN
BaxkaHWi NPOAYKT 2-aMiHO-4-METUIHIKOTMHOBY KUCNOTY (104) (3,284 1, 54,7 %).

Jo nepemiwaHoro posunHy 104 (3,21, 21,2 mmonb) y AM® (40 mn) i AXM (80 mn) aogatote EDCI
8,12 1, 42,4 mmonb), HOBt (2,86 r, 21,4 mmonb) i o-TonyiguH (4,53 mn, 42,4 mMmonb). PeakuiinHy
CyMill NepemillyoTb NPOTArOM HOYi NPKW KiIMHATHIA TemnepaTypi i noTiM BnuBatoTb y Bogy (120 mn).
BoaHy asy ekcrparyiote OXM (60 mn x 2). O6'egHaHi OpraHiyHi ¢asm nNpoMMBaIOTb PO3CONIOM,
cywaTtb Hag MgSOs, INbTPYIOTb | KOHUEHTPYIOTb. TBEpAYy PEYOBUHY OCAIKYIOTb 3 PO3UMHY,
30upatotb  hinbTpauieto i cywaTtb, OTpuMylouM  OaxkaHMM  NPOAYKT  2-amiHO-4-meTun-N-o-
ToninHikotuHamig (1401) (3.6, 70,4 %).

Ho cycnensii 1401 (1,2 r, 4,96 Mmonb) y cyxomy TI® (60 mm) kpannsaMu gogarwTb OyTURniTin
(2,5M, 2,38 mn, 5,96 mmonb) nig aproHoMm npu -40 °C i nepeMiwyoTb npu Uin TemnepaTypi 1 roa.
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MoTiM peakuiiHy cymill oxonoxyloTb A0 -78 °C i gopaioTb xnopauetun xnopug (0,432 mn, 54
MMOnb). icna nepeMilyBaHHA NpoTArom 2 rog. npu -78 °C, peakuiiHy CyMill BNMBaKOTh Y Nig-soay
(100 mn). TIP BraanaoTh in vacuo, TBEPAY PEYOBUHY OCAMKYIOTb 3 PO3UUNHY, 36upatoTb inbTpadieto
i MpPOMWMBAIOTL E€TEPOM, OTPUMYIOUM OaxkaHuh MpoaykT 2-(2-xnopaueTtamigo)-4-metun-N-o-
ToninHikotuHamig (1402) (890 mr, 56,4 %).

Cymiw 1402 (320 mr, 1 mMonb) i pocdopHoro okcuxnopuay (20 mn, 214 mmornb) HarpisaloTe nNpu
115 °C npoTarom Houi y repMeTuyHin Tpybui. PeakuiiHy Ccymill OXONOMKYKTb A0 KiMHaTHOI
TemMnepaTypy i KOHUEHTPYIOTb in vacuo. 3anuwoK BRMBaloTb Y fig-Boay i HEWTPanisyloTb HAaCUYEHUM
posdunHom NaHCOs pgo pH 8-9, oTpumanui TBepaun ocag 30upaioTb inbTpauielo i npoMuBaloTb
eTepomM, OTpumylouM OaxkaHun npoaykT 2-(xnopmeTtun)-5-metun-3-o-toninnipnaol2,3-dinipumignH-
4(3H)-oH (1403) (200 wr, 66,8 %).

o posunHy 3-iiog-4-amid-1H-nipasono[3,4-d]nipumianHy (108A) (261 mr, 1,2 MMOfb) Y CyXoMmy
OM® (9 mn) nig HiTporeHom aoaatoTb TpeT-6yTokeua kanio (123 mr, 1,1 mmons) npu 0 °C. OTpumany
CYMILL nepemilyioTb npu Uin Temnepartypi 45 xsun. JoaatwTte po3unH 1403 (300 mr, 1 mmMonb) y
cyxomy OM® (5 mn). PeakuiiHy cymiw nepemiwytote 1 rog. npu 0 °C i noTim 1 roa. npu KiMHaTHIA
Temnepatypi. CyMill KOHUEHTPYIOTb in  vacuo i OTpUMaHWi 3anuwoK ouuwarTb dnew-
xpomaTorpadieto, OTPUMyIouM BaxkaHuin NPoaykT 2-((4-amiHo-3-iog-1H-nipasono[3,4-d]nipumignt-1-
immeTumn)-5-metun-3-o-roninnipnao[2,3-d]nipumiguH-4(3H)-on (1404) (450 wmr, 83,3 %).

Jo po3uuHy 1404 (36 wmr, 0,069 mmonb) i 3-rigpokcndeHindopHoi kucnotu (1405) (12 wmr, 0,083
MMonb) y AM® (2 mn), EtOH (1 mn) i Boan (1 mn) aogatwTts Pd(PPhs)s (7 mr, 0,006 mmonb) i Na2CO3
(1M, 0,5 mn, 0,5 mmoneb) nig aproHoMm. OTpUMaHy CyMiLl Aera3yoTb | TPMYI NPONyCcKaloTb aproH i NoTiM
HarpiBaloTb npoTaroM Hodi npu 80 °C. PeakuiiHy CyMill 3anuualoTb OXONOHYTWM A0 KiMHATHOT
TemMnepaTypy i KOHUEHTPYIOTb. 3anuLoK po3pigxyloTb Bogow (20 mn), Hentpanisytote HCI (1M) go
pH 6-7 i ekctparytotb OXM (10 mn x 3). O6'eAHaHi opraHiyHi Wiapyu npoM1MBalTb PO3CONOM, CyLlaTb
Hag Na2S0s i KOHUEHTPYIOTb. 3anuuok ounwalotb rew-xpomartorpadieto, oTpumMytoun baxaHun
NpoaykT 2-((4-amiHc-3-(3-rigpokcudenin)-1H-nipasono[3,4-d]nipuMiaunn-1-in)meTun)-5-metunn-3-o-
Toninnipuao[2,3-d]-nipumiann-4(3H)-oH (1406) (8 mr, 23,7 %).

Mpuknag 2: CuHtes 5-((4-amiHo-3-(3-cpbriyop-4-rigpokcudperiny-1H-nipasono[3,4-d]nipumianH-1-
immeTun)-1,3-aumeTun-6-o-tonin-1H-nipasono[4,3-dnipumignn-7(6H)-oHy (Cnonyka 1511)

Cxema 15. CuHtes 5-((4-amiHo-3-(3-pnyop-4-rigpokcudeHin)-1H-nipasono[3,4-d]nipumigun-1-
immeTun)-1,3-aumeTun-6-o-tonin-1H-nipasono[4,3-dnipumignH-7(6H)-oH (Cnonyka 1512)
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Hatpi (5,2 1, 0,226 Monb) po3umnHATbL y 6e3BogHomy eTaHoni (120 mn). JoaatwTb CyMill gieTun
okcanarty (1501) (31,8 mn, 0,235 monb) i aueToHy (16,0 mn, 0,218 mornb) Npu TemMnepaTtypi Huxue
10 °C. PeakuiinHy CyMmiLl nepeMillyloTb NPOTArOM HOYI NpY KiMHaTHIW TeMnepartypi. OTpumMaHuin ocaj
30upatoTb (hinbTpayielo, NPOMMBAIOTL NETPOETEPOM i CyLaThb, OTPUMYIOUUN BaxkaHuin npodykT 1502 Ak
YKOBTY TBEPAY peydoBuHy. (30,4, 77,5 %).

rgpasuurigpat (9,7 mn, 85 %, 0,200 monb) Kkpannamu godaloTb A0 OUTOBOI Kucnotu (34 mn).
Dopatotb nopuigmu crnonyky 1502 (30,4 r, 0,169 Monb) npu 25 °C. OTpuUMaHy CyMill NepemilLyloTb 2
roa. npyu KiMHaTHIR Temnepatypi, NOTIM MiaNyKyloTb HacudeHuMm po3dymHoMm NaHCOsz go pH 8 i
ekcTparytote OXM (200 mn x 3). OG'eaHaHi opradidyHi ¢asm npoMuBalOTb PO3CONOM, CyllaTb i
KOHUEHTPYIOTb, OTpUMyloum OakaHuin npoaykTt, cnonyky 1503, sk >xOBTy TBepay pedqoBuHy (22 T,
84,6 %).

Oumetuncynedar (3,2 mn, 33,8 MMonb) kpannamMu AoAal0Tb A0 pPo3uuHy cnonyku 1503 (4,2 T,
29,9 mmonb) y Tonyoni (20 mn). PeakuiiHy cymiw nepemiwytotsb 4 rod. npu 80 °C, NoTiM 3anuwatoTb
OXOMOHYTU A0 KiMHATHOT TemnepaTypu i KOHUeHTpyoThb. Joaatote 40 %-1 po3unH NaOH (15 wmn) i
OoTpuMMaHy cymiwl nepemiwytots 1 rog. npu 80 °C, NOTIM OXONOAXYIOTb A0 KIMHATHOT TemnepaTypy i
pospimxkyote H20 (30 mm), niakucnioloTe koHueHTpoBaHoto HCI go pH 3-4. OcapxeHy TBepay
pevyoBUHY 30MpaloTb pinbTpauielo, NPOMUBAIOTL XOMOAHOK BOAOK i CyllaTh, OTPUMYIOUN BakaHuit
npoaykT, cnonyky 1505, Ak GinysaTy TBepay peyoBuHy. (3,54 1, 84,4 %).

o nepemiwaHoi cymiwi koHueHTpoeaHoi HaSO4 (3,6 mn) i aumnayoi HNOs (3,1 mn, 73,9 Mmonb)
popatotb kncnoty 1505 (2,813 r, 20 mmornb) npu 70-80 °C. PeakuiiHy cyMill nepeMillyioTb 6 roa. npu
70 °C i oxonopkyoTe A0 KIMHATHOT TemnepaTtypu i NoTiM BNMBaKTh Y Nig-soay. OcaaxeHy TBepay
pevyoBuHY 306MpaloTb inbTpauielo, NPOMMBAOTL BOAOCKD i CywwlaTbh, OTPUMYKOUM GakaHMM NpPOAYKT,
crionyky 1506, sik »KoBTY TBEpAy pevoBuHy (0,795, 21,5 %).

Cymiw crionykn 1506 (1,508 r, 8,15 mmonb) i SOCIlz (6 Mn) BUTPUMYIOTE Mid 3BOPOTHUM
XONOAUNBLHUKOM NPOTAroM 3 rod., NOTiM KOHUEHTPYIOTh Ana suganeHHs SOCI2. 3anuwok po3ynHAIoTb
y CH2Clz (8 mm). Jopatotb EtsN (1,13 Mmn) i o-Tonyigud (1,12 r, 12,23 mmone) npu 0 °C. OTpuMaHy
cyMiw nepemiwytote 2 rog. npu 10 °C, KOHUEHTPYIOTb | PO3pigXKyloTb BOAOK. TBEpAY PEYOBUHY
306upatoth inbTpauieto, NPOMUBAIOTL BOJ i NETPOETEPOM, CyLLATb, OTPUMYKOUN BaykaHWA NPOaYKT,
crionyky 1507, Ak 0BTy TBEpAY peyuoBuHy (1,74 r, 77,6 %).

o nepewmiwanoi cymiwi cnonykn 1507 (1,73 r, 6,31 mmonb) y MeOH (100 mn) i TId (10 mn)
aopatTtb 5 % Pd/C (0,2 r). Cymiw gerasyoTb i npoayBaloTb rigporeHoM Tpudi. PeakuiiHy cyMmill
nepemillyloTb MPOTArOM HOYI NpYM  KIMHATHIN  Temnepatypi i noTim  inbTpyloTh.  dinbTpaTt
KOHLIEHTPYIOTb in vacuo i TBEpAY PEYOBUHY CyLUATb, OTPUMYKOUN BaxkaHUi NpoaykT, cnonyky 1508, sk
6nigy TBepay pedoBuHy (1,47 1, 95,4 %).

Xnopauetun xnopug (1,44 mn, 1,99 mMmonb) AogatoTb 4o po3udnHy crnonyku 1508 (1,46 r, 5,98
MMOJSIb) B OLTOBIM KACNOTI (20 MN) i peakuiiiHy cyMmill HarpisaloTb 40 TemnepaTypu hrnermu npoTarom
4 roa. PeakuiriHy cyMill OXONoaXyoTb A0 KIMHATHOT TEMNepaTypy | KOHUEHTPYIOThL in vacuo. 3anuuok
pospimkyoTb y OXM (100 mn), npoMuBaloTb HaAcudeHuMm po3dunHom NaHCOs i posconom, cywarth i
KOHUEHTPYIOTb. 3anuwioK ounwatoTb dnew-xpomaTtorpadicto, eniolyn MNeTPOEeTEPOM B E€TUN
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auetari (10/1), i oTpumytoTb BaxkaHui npoaykT, cnonyky 1509, gk 6inysaty TBepay pedosuny (0,48 ,
26,7 %).

PosunH 3-noa-1H-nipasono[3,4-dlnipumMianH-4-aminy (108A) (311 mr, 1,19 mMonb) i K2COs (330
Mr, 2,39 mMonb) y AM® (10 mn) nepemiwyoTb Npu KiMHaTHIW Temnepatypi 15 xBun., kpannamu
aoparoTb posdnH cnonykn (1509) (180 wr, 1,15 Mmonb, 1 ek.) y OM® (5 Mn) npu KiMHaTHIA
Temnepatypi. OTpumaHy cymiw nepemiwytoTb 2 rog. npu 80 °C. PeakuiiiHy CyMill KOHUEHTPYIOTh in
vacuo Ana BUAANEHHA OpraHiyHoOro posvyMHHuMka. OTpUMaHWii 3anvLLIOK OYMLAlOThb CcunikareneBoi
KOMOHHOI XpomaTorpadieto, oTpumytoun OaxkaHui npoaykr, cnonyky 1509, (142 wr, 44,9 %), sk
Onigo->KOBTY TBEPAY PEYOBUHY.

Cnonyky 1510 (40 wr, 0,076 mmonb), Na2COs (40 wmr, 0,38 mmonb), Pd(PPhs)4 (17,6 mr, 0,015
MMoOnb) i 3-cpnyop-4-rigpokcudpeHinGopHy kucnoty (15,8 mr, 0,101 MMOMb) PO3YMHAKOTL Y PO3UUHI
OM®, etarnony i Bogn (4 mn/2 mn /2 mn). OTpMMaHy CyMill AerasyloTb i NpoAyBaloTb aproH Tpudi i
notiMm HarpiBatoTb 40 80 °C 4 roa. 3 nepeMilyBaHHAM. PeakuiiHy CyMmill 0XONo4XKyloTb A0 KiMHATHOT
Temnepatypu, Hentpanisyiote 1N HCl go pH 7, kOHUeHTpyloTb in vacuo i ekcrTparylTb eTun
auetatom. O6'egHaHi opraHivHi dasu cywarts Hag NaxS0Qs, DiNbTPYIOTb | KOHUEHTPYIOTb. 3anuLok
OuUMLLIAIOTBL KOMNOHHOW (hnew-xpomatorpadieto, enorotoun OXM/MeOH = 50/1, i oTpumytoun 6axxaHuin
npoaykt 1511 (32 wmr, 82 %).

Mpuknag 3: CuHtes 3-((4-amiHo-3-(3-rigpokcudenin)-1H-nipasono[3,4-d]nipumignH-1-in)meTun)-8-
METUI-2-0-TOMINi30XiHONiH-1(2H)-oH (Cnonyk 1610) (cnoci6 A).

Cxema 16: CuHtes 3-({4-amiHo-3-(3-rigpokcudeHin)-1H-nipasono[3,4-dnipumignH-1-in)metnn)-8-
METUI-2-0-TOMINi30XiHONiH-1(2H)-oH (Cnonyk 1610) (cnoci6 A).
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PosunH 2-amiHO-6-MeTunbeHsonHoi kucnotu (104) (106,5 r, 705 mmonb) y H2O (200 mn)
oxonoaxywoTe 0-5 °C, noBinbHO AoaaoTb kKoHU. HCL (250 mr). Po3uuH nepemiwyoTb 15 xBun. npu 0-
5°C. Kpannamu gogatotb po3duH HiTputy Hatpito (58,4 r, 6,85 monb) y H20 (120 mn) npu 0-5°C i
OTpUMaHy cymiw nepemiwyotb 30 xun. MNoTim uer posumH gogatoTe 4o posduHy Kl (351 r, 2,11
Morb) y H20 (200 mr) i oTpumMaHy cymill nepemillyloTe Npu KiMHaTHIW Temnepatypi 16 rog. Po3uuH
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BNMBAaKOTL Yy NboaaHy Boay (2000 mn) i ekcTparytoTb eTun auetatom (3 x 1000 mn). O6'egHaHui
opraHivHuin wap npomusatoTb BogHum NaOH (15 %, 3 x 200 mn). BogHui wap nigkucnioloTs o PH =
1 i ekcTparytoTb eTun auetaT (3 x 1000 mn). O6'egHaHMi opraHiyHMi wap cywatb Hag Na:SOs i
PINbTPYOTE.  PiNbTpaT  KOHUEHTPYIOTb  in vacuo, OTPUMYIOYM OaxkaHuMi MpoaykT, 2-noja-6-
MeTundeHsonny kucnoty (901) (145, 79 %), 9K >KOBTY TBEPAY PEYOBUHY.

[o nepemiwaHoi cymiwi 2-iog-6-metunbdersonHoi kucnotn (901) (105 r, 400 mmone), Pd(OAC):
(27 r, 120 mmonb) | PPhs (63 r 240 monb) y TI® (1000 mn) npu KiMHaTHin TemnepaTtypi AoJaloTb
TpubyTUN(BiHIN)TMH (152 1, 480 Mmonb). OTpuMaHy CyMill HarpiBaloTb A0 Temnepatypu dnermu
NpoTAromM Hodi. CyMilWl 3anuwaloTb OXONOHYTU A0 KiMHaTHOI Temnepatypu, inbTpyloTb 4vepes
cunikarens (10 r) i NOTIM KOHUEHTPYIOTb in vacuo. 3anuuok BnusawTb Yy nboaadHy sogy (1000 mn) i
eKkcTparytotb etun aueratom (3 x 1000 mn). O6'egHaHMI OpraHidHWiA Wap NPOMMUBAKOTb BOAHUM
NaOH (15 %, 5 x 200 mn). O6'caHaHui BOAHUI Wwap nigkucniowTs 4o PH = 1 i ekcTparyloTb etun
auetartom (3 x 1000 mn), noTtim cywartb Hag Na2SO4 i inbTpyloTh. PiNbTpaT KOHUEHTPYIOTL in vacuo,
OTPUMYIOUM BarkaHWin NPOAYKT, 2-MeTUN-6-BiHiNGeH30WHy kncnoT (902) (61 1, 95 %) 5K KOBTY TBEPAY
PEYOBUHY.

Cymiw 2-meTun-6-BiHiNnbeH30nHoT knucnotu (902) (56 r, 350 mmonb) i TioHin xnopug (208 r, 1750
MMonb) y Tonyoni (400 mMn) nepemiwyloTb Nig 3BOPOTHUM  XONOAWUMbHUMKOM 2 rog. Cymiw
KOHUEHTPYIOThb in vacuo, OTPUMYIOHUM DarkaHWin NPOAYKT, 2-MeTun-6-BiHinden3oin xnopug (1601) (63,
95 %), Ak >xoBTe Macno. lMpoAykT BUKOPUCTOBYIOTb Oe3nocepeHbO y HacTynHi onepauii 6e3
OYMLLEHHS.

Cymiw o-tonyiguHy (45 r, 420 mmonsb) i Tpietunaminy (71 r, 70 mmonb) y CH2ClL (300 mn)
nepemiwyiotb 10 XBUM. NpU KiMHATHIW Temnepartypi. JoaawTb 2-MeTun-6-siHinGen3oinxnopug (1601)
(63 r, 35 Mmonb) | OTpUMaHY CyMill NMEPEMILLYOTL NpKU KiMHaTHIW Temnepatypi 30 xBun. Po3unH
BnuBaioTb y Boay (300 mn) i ekcrparyiotb CH2Cl2 (3 x 200 mn), cywatb Hag Na2SO4 i inbTpyioTh.
dinbTpaT KOHUEHTPYIOTb in vacuo, OTPUMYIOUM CUPUIA MPOAYKT, kUi cycrneHayoTe y IPE (isonponin
etep) (300 M), nepemiwyioTb Nig 3BOPOTHUM XONoAUNbHUKOM 30 XBUM. | NOTIM OXONOAXKYIOTL A0 O-
5 °C. Ocap 3bupatoTb dinbTpadieto i cywaTb in vacuo, OTpUMyodn BaxkaHuin NpoaykT, 2-metun-N-o-
Tonin-6-BiHinGeH3amig (1602) (81 1, 80 %), AK XKOBTY TBEPAY PEYOBUHY.

[o po3unny 2-metun-N-o-tonin-6-giHinGeHsamigy (1602) (80 r, 320 mmons) y AM® (250 mn) npu
KiMHaTHiin Temnepatypi nosinbHo gogatTb NaH (60 % y miHepanbHOoMy machi, 25,6 r, 640 MMonb) i
OTPUMaHy CyMiLl NEPEMILLYIOTL NPY KiMHaTHIA TemnepaTypi 30 xBun.

o uiei cymiwi gogatotb eTun xnopauvetart (78 r, 640 MMONb) | OTPUMAHY CYMILL NEPEMILLYIOTb NpK
KiMHaTHin TemnepaTypi 2 roa. Llei po3uunH BnusatoTb y Bogy (500 mn) i ekcTparyloTb €Tun auetaTtom
(3 x 200 mn), cywatb Hag Na2S04 i DinbTpyloTh. PinbTpaT KOHUEHTPYIOTb in vacuo. Cupui NnpoaykT
cycrneHaytotb y MeOH (160 mn), nepemiwyoTs Nig 3BOPOTHUM XonoausibHUKOM 10 XBun. i noTim
oxonomxkyoTb Ao 0-5°C. Ocag 3bupaioTb inbTpauielo i cywartb in vacuo, OTPUMYIOUYM BaxkaHui
npoaykT, etun 2-(2-metun-N-o-tonin-6-siHinbensamigo)auerat (1603) (67 r, 62 %), Ak Oiny TBepay
PEYOBUHY.

Jo nepemiwanoi cymiwi etun 2-(2-metun-N-o-tonin-6-siHinbeHsamigo)auetarty (1603) (67 r, 200
MMone) y 1, 4-giokcani (300 mn) i H20 (100 mn) npu KiMHaTHIA TemnepaTypi AoJaloTk TETPOKCUA
ocmito (20 Mr) | nepemiwyoTb NpK KiMHaTHIK TemnepaTtypi 30 xeun. [logatoTb neprogart HaTpito (86 T,
400 MMOnb) | OTpUMaHy CyMill nepeMillyloTb Npu KiMHaTHIn Temnepatypi 16 rog. PeakuiiHy cymil
dinbTpytoTh Yepes cunikarens (10 1), dinbTpaTt ekcTparyoTb eTun auetatom (3 x 200 mn). O6'egHaHi
OpraHiyHi wapu npommBatoTb posconom (100 mn), cywate Hag Na:SOs i dinbTpytoTh. dinbTpaT
KOHUEHTPYIOTb in vacuo i 3anuoK cywaTb in vacuo, OTPpUMYKYM OaxkaHuin Npoaykr, etun 2-(2-
dopmin-6-metun-N-o-toninbexsamigo)auetar (1604) (38 r, 57 %) AK >KOBTY TBEPAY PEYOBUHY.

[o nepemiwaHoro posdnHy etun 2-(2-popmin-6-metun-N-o-toninbensamigo)auetaty (1604) (38
r, 112 mmons) B EtOH (200 mn) i etun auetatry (100 mn) npu KiMHaATHIA TemnepaTtypi goaalwTb
kapboHat uesito (22 r, 112 mmons). OTpuMaHy Cymill AerasyloTb i NpoayBaOTb aprOHOM TPuUi i NOTIM
nepemiwyots npu 50 °C 5 rog. Cymiw 3anuualoTb OXONOHYTM A0 KIMHaTHOI Temneparypw,
GdinbTpyoTh Yepes cunikarens (10 1) | dinbTpaT KOHUEHTPYIOTL in vacuo. 3anuwok BnuealoTb y H20
(200 wmm), ekcrparyoTe etun auetat (3 x 200 wmm). O6'egHaHUi OpraHiuHMiA Wap NpoOMUBALOTbL
posconom (50 Mmn), cywatb Hag Nax804 i pinbTpyloTh. PinbTpaT KOHUEHTPYIOTH in vacuo. Cupuii
npoaykt cycneHaywts y IPE (120 wmn), HarpiBaloTb 4o Temnepartypu ¢dpnermm 10 xBun. i notim
oxonomxkyoTb Ao 0-5°C. Ocag 3bupaioTb inbTpauielo i cywartb in vacuo, OTPUMYIOUYM BaxkaHui
NpoayKT, €Tun-8-MeTun-1-okco-2-0-tonin-1,2-gurigpoisoxiHonin-3-kapbokcunar (1605) (28 r, 77 %),
Ak Biny TBEpAY PEYOBUHY.

[o nepewmiwiaHoro po3uynHy anioMorigpuay nitito (8,28 r, 218 monb) y 6e3sogHomy TP (500 mm)
npu -78 °C nig HITPOreHoM MNOBINIbHO A04al0Tb €TUN 8-MeTun-1-0Kkco-2-0-Tonin-1,2-anrigpoisoxiHoniH-
3-kapbokcunar (1605) (28 r, 87 mmonb) npotarom 10 xeun. OTpuMaHy CyMill 3anuLIaloTb HarpiTuchb
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8o -30 °C, nepewmiwytote 30 xBun. i TLLUX nokasye 3aBeplueHHs peakuii. [MoTiM CyMmill 0XONoaXKYIOTb
o -78° C i nosinbHo aogatoTe Bogy (50 mn). Cymil 3anuwatoTb HarpitTucb A0 KiMHATHOI
TemnepaTtypu, inbTpyloTb Yepes cunikarenb (10 r) i ¢inbTpar KOHUEHTPYOTL in vacuo. Cupui
npoaykt BnueawTb y H20 (200 mn) i ekctparyoTb etun auetatom (3 x 200 mn). O6'egHaHui
OpraHiyHuMin wap npoMuBaloTb posconom (50 wmn), cywatb Hag NaxSOs i dinbTpyoTh. dinbTpaT
KOHUEHTPYIOTb in vacuo. CUpuii NpPoAYKT cycneHayTb B eTun auetarti (30 mn) i nepemiwyiote 10
xBun. Teepay pevoBuHy 36upatoTb inbTpayicto i cywartb in vacuo, 0Tpumyloun BaxkaHui NpoaykT, 3-
(rigpokcumeTu)-8-meTun-2-o-ToninisoxiHoniH-1(2H)-on  (1606) (22 r, 92 %), ¢k 6Oiny TBeEpAy
PEYOBUHY.

PBrs (25,6 1, 95 MMOnb) NOBINbHO 4o4aloTh A0 NepemiwaHoro po3dnHy AMe (11,5 r, 158 monb) i
aueTtoHiTpuni (200 mn) npu 0 °C i oTpuMaHy cymiw nepemiwytote npu 0 °C 30 xeun. MNoBinbHO
JojatoTek  3-(rigpokcumeTun)-8-mMeTun-2-o-ToninisoxiHoniH-1-(2H)-on (1606) (22 r, 78,8 MMonb) i
peakuiiHy CyMilWl 3anuwalrTb HarpiTucb A0 KiMHaTHOI Temnepatypu i nepemiwyioTs 30 xBun.
MoBinkHO AojaloTh HacudeHun BoAHW posyunH NaHCOs3 (50 mn) i ekcTparyioTb eTun auetaTom (3 x
200 mn). Ob'eAHaHMA OpraHivyHUIA Wap NPOMUBALOTL PO3CONOoM, cywatb Hag Na2SOs i dinbTpyioTh.
dinbTpaT KOHUEHTPYIOTL in vacuo. Cupuin npoaykr cycneHayots y IPE (50 mn) i noTiM nepemiwyoTb
10 xeun. Ocap 3bupatoTe dinbTpadielo i cywaTtb in vacuo, OTpuMyloun OaxkaHuin npoaykr, 3-
(bpommeTUn)-8-meTnn-2-0-ToninisoxiHoniH-1(2H)-on (1607) (21 r, 80 %) Ak Biny TBeEpAYy PEYOBUHY.

3-roa-1H-nipasono[3,4-d]nipumigun-4-amin (108A) (10,8 r, 41,4 Mmonb) i TpeT-OyToKCMA Kanito
(44 r, 40 mmMmonb) posunHAlTb y 6essogHomy OMEP (150 mn) i nepemiwyloTb MpPU KiMHATHIRA
TemnepaTtypi 30 xeun. Jogatote 3-(GpommeTun)-8-meTun-2-o-ToninisoxiHoniH-1(2H)-on (1607) (13,7,
40 Mmonb). OTpMMaHy CyMill NepeMilyloTb nNpu KiMHaTHin Temnepatypi 30 xBun., BNuBawTb Y
neoaaHy soay (300 mn) i noTim ekcTparyoTe eTun auetrarom (3 x 200 mn). O6'eaHaHWUn OpraHivyHui
wap npomuBaroTb posconom (50 mn), cywartb Hag Na2SO04 i hinbTpyloTh. PiNbTpaT KOHUEHTPYIOTb 40
npnbnusHo 100 mn in vacuo, ocag 30upaloTb iNbTpauielo, OTPUMYKOUN NepLly YacTuHy BaykaHoro
npoaykty, 3-((4-amiHo-3-roa-1H-nipasono[3,4-d]nipumiguH-1-in)MeTun)-8-MeTUN-2-0-TONIMI30XiHOMIH-
1(2H)-oH (1608) (12 1, 60 %) sk Biny TBEpAyY pe4OBUHY. DinNbTpaT KOHLEHTPYIOTb in vacuo i 3anuwok
OuMLLIAIOTE KOMNOHHOK dineLl-xpomatorpadieto Ha cunikareni (2-20 % MeOH/OXM), oTpumyoun apyry
yacTuHy BaxaHoro npoaykTy, 3-((4-amiHo-3-1oa-1H-nipasono[3,4-d]nipumigun-1-in)meTun)-8-metun-
2-o-ToninisoxiHoniH-1(2H)-oH (1608) (6 1, 30 %) Ak 6iny TBEpAY PEYOBUHY.

3-((4-amiHo-3-noa-1H-nipasono[3,4-d]nipumignH-1-in)MeTun)-8-MeTun-2-0-ToninisoxiHonid-1(2H)-

OH (1608) (13 1, 24,9 mMonb) i 3-(4,4,5,5-TeTpameTun-1,3,2-giokcaboponan-2-inm)penon (1609) (6,6 ,
30 mMonb) posunHsawTb y AMP-EtOH-H20 (120 mn, 40 mn, 40 mn). OJoaatote nocnigosHo Pd(OAC)2
(1,684 r, 7,5 mmonb), PPhs (3,935 r 15 mmonb) i Na2COs (13,25 r 125 mmonb). OTpuMaHy cymil
AerasyoTb | NpoayBaloTb aproHoOM Tpudi i noTiM nepemiwyiotb npu 100 °C npotdarom 1 rog. Cymiww
3anuwaloTb OXONOHYTM A0 KiIMHATHOI Temnepatypu, QinbTpyloTb 4Yepe3d cunikarens (10 1) i
KOHUEHTPYIOTb in vacuo. 3anuuiok o4nwaloTb KOMOHHOI (hnew-xpoMarorpadieto Ha cunikareni (2-
20 % MeOH/OXM), otpumytoun npoaykt (1610) (9 r, 76 %) Ak >KOBTYBaTy TBEPAY PEYOBUHY, SIKY NOTIM
cycnenaytotb y EtOH (100 mn) i HarpiBaloTb Ao temnepatypu dnermu 30 xsun. Cymiw 3anuwatoTb
OXOMOHYTM A0 KiMHATHOT Temnepatypu | TBepay peyoBuHy 30uparoTb inbTpauieto, noTiM
cycneHayoTb y EA (100 mn) i nepemiwytoTb npoTarom Hodi. Ocag 30upatoTb dinbTpadieto i cywars in
vacuo, OTpUmMyoumn BaxkaHui NpoaykT, 3-((4-amiHo-3-(3-rigpokcudenin)-1H-nipasono[3,4-d]nipumignn-
1-im)meTun)-8-meTun-2-o-ToninisoxiHonid-1(2H)-oH (1610)(8,4 1, 69 %), Ak 6iny TBEpAY PEYHOBUHY.

Mpuknag 4: CuHtes 3-((4-amiHo-3-(3-rigpokcudenin)-1H-nipasono[3,4-d]nipumignH-1-in)meTun)-8-
METUI-2-0-ToMNiNi3oxiHoniH-1(2H)-oH (Cnonyka 1610) (Cnoci6 B).
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Cxema 17. CuHtes 3-((4-amiHo-3-(3-rigpokcudeHin)-1H-nipasono[3,4-dlnipumignH-1-in)metnn)-8-
MEeTUI-2-0-ToninisoxiHoniH-1(2H)-oHy (Cnonyka 1610), cnoci6 B.

it
BT R

FREOK

g

1807 170 1R 1819

3-(3-meTokcudpenin)-1H-nipasono[3,4-d]nipuMiguH-4-amin - (1701)(964 mr, 4 mMmone) i TpeT-
6ytokcua kanito (0,44 r, 4 MMonb) po3dUnHsATL y 6es3sogHoMy OMP (150 Mn) i nepemiwyioTb npu
KimHaTHin TemnepaTypi 30 xeun. HogaiwTb 3-(GpommeTnn)-8-meTun-2-0-ToninisoxiHoniH-1(2H)-oH
(1607) (1,37 r, 4,0 mmonb). OTpumMaHy CyMmill nepeMilyloTb Npu KiMHaTHIn TemnepaTypi 30 xsun.,
BNMBAaKOTh Yy NboasHy Boay (30 mn) i noTim ekcTparytloTb eTunaueratom (3 x 50 mn). O6'eaHaHuit
OpraHiyHMin Wwap npoMMBaloTb posconom (25 wmn), cywatb Hag NazSOs i dinbTpyoTh. dinbTpaT
KOHLIEHTPYIOTb in vacuo i 3anuLuoK o4YuMLLaioTh KOMOHHOW (nell-xpomartorpadieto Ha cunikareni (2-
20 % MeOH/OXM), oTpumytoun BaxkaHui npoaykr, 3-((4-amiHo-3-(3-meTokcudenin)-1H-nipasono[3,4-
d]nipumiguH-1-in)mMmeTun)-8-meTun-2-o-toninisoxiHonid-1(2H)-on (1702) (1,4 r, 70 %), Ak 6iny TBEpAY
PEYOBUHY.

[o posunHy 3-((4-amiHo-3-(3-MmeToKCudeHiN)-1H-nipasono[3,4-d]nipumigun-1-in)-meTtun)-8-metun-
2-o-ToninidoxiHoniH-1(2H)-ony (1702)(100 wmr, 0,2 mmonb) y CH2Cl2 (20 mn) npu -78 °C nig
HiTporeHoMm paopatwTe BBrs (1 mm) i oTpumaHy cymiw nepemiwyiote npu -78 °C 3 roa. Cymiw
3anuualoTb HarpiTUCb 40 KIMHaTHOT TemnepaTtypu, BNuBatoTb y niga-soay (200 mn) i ekcTparyoTb €Tun
auetatom (3 x 50 mn). OG'eAHaAHNIA OpPraHivYHMi LWIaAp NPOMMBAIOTL posconom (20 mn), cywartb Hag
Na2S0;s i dinbTpyloTh. PiNbTpaT KOHUEHTPYIOTH iN vacuo i 3anuLIOK OYULLIAOTL KOJIOHHOW drew-
xpomaTtorpadieto Ha cunikareni (10-50 % MeOH/CH2Cl2), oTpumytoun axkaHuin npoaykr, 3-((4-amiHo-
3-(3-rigpokcudenin)-1H-nipasono[3,4-d]nipumiguH-1-in)metun)-8-meTun-2-0-ToninisoxiHoniH-1(2H)-oH
(1610)(87 mr, 91 %), 9k Giny TBEpAY PEYOBUHY.

Mpuknag 5: Cuntes (R)-3-((4-amiHo-3-(3-rigpokcubyT-1-yHin)-1H-nipazono[3,4-dlnipumMiguH-1-
inmeTumn)-8-metun-2-o-toninisoxiHonid-1(2H)-ony (Cnonyka 1802)

Cxema 18. CuHtes (R)-3-((4-amiHo-3-(3-rigpokcubyr-1-yHin)-1H-nipasono[3,4-d]nipumignt-1-
inmeTumn)-8-metun-2-o-toninisoxiHonid-1(2H)-ony (Cnonyka 1802)
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3-((4-amiHo-3-noa-1H-nipasono[3,4-d]nipumignH-1-in)MeTnn)-8-MeTun-2-0-ToninisoxiHonid-1(2H)-
OH (1608) (522 mr, 1 mMonb) i (R)-6yT-3-iH-2-0n (84 mr, 1,2 MMONb) PO34YUHAIOTL ¥ Be3sogHoMy TIP

97



10

15

20

25

30

UA 119314 C2

(40 mn). Cymiw gerasyoTb i npoayBawTb HiTporeHom Tpudi. Aogatwote Pd(PPhs)2Clz (12 wmr, 0,1
MMone), Cul (47 mr 0,25 mmonb) i (i-Pr)aNH (505 mr, 5 mmone). OTpumaHy cyMill AerasyloTb i
npoayBalTb aproHoM Tpudi i NOTIM NepeMilyloTb Nig 3BOPOTHUM XOnoAunbHUKOM 4 rog. Cymi
3anuwaloTb OXONOHYTM A0 KiIMHATHOI Temnepatypu, QinbTpyloTb 4Yepe3d cunikarens (10 1) i
KOHLIEHTPYIOTb in vacuo. 3anuuiok ouuwlaTb KOMOHHOK (hnelu-xpomaTtorpadieto Ha cunikareni (2-
20 % MeOH/OXM), oTpumytoun npogaykt, 3 (R)-3-((4-amiHo-3-(3-rigpokcubyt-1-iHin)-1H-nipasono[3,4-
d]nipuMiaunn-1-in)meTun)-8-meTnn-2-o-ToninisoxiHoniH-1(2H)-on (1802) (324 wmr, 70 %), 5K XOBTYBaTy
TBEPAY PEYOBUHY.

Mpuknag 6: CwuHtes 3-((6-amiHo-9H-nypuH-9-immeTun)-8-meTun-2-o-ToninisoxiHonid-1(2H)-ony
(Cnonyka 1902)

Cxema 19. CuHTes 3-((6-amMiHO-9H-nypuH-9-in)MeTnN)-8-MeTUn-2-0-ToNini3oxiHoniH-1(2H)-ony
(Cnonyka 1902)

o
ST
%é,m\ O\F.‘-N
, HaN
. \\\\}L 18
§E \.;a «;,:-{ )
TEE NaH, e
RY 0.8 von.
RGE 1802

9H-nypuH-6-amiH (1901) (540 wr, 4,0 MMOMb) pO34MHATL ¥ 6e3sogHomy OM®P (20 mn). Oogatote
NaH (60 % y miHepaneHoMy Macni, 160 wmr, 4,0 Mmonb) i OTpUMaHy CyMill NepemilyioTb Mpu
KimHaTHin TemnepaTypi 30 xeun. HogaiwTb 3-(GpommeTnn)-8-meTun-2-0-ToninisoxiHoniH-1(2H)-oH
(1607) (1,37 r, 4,0 mmonb). PeakuiiiHy CyMmill nepemiwyioTb NpuU KiMHaTHIA Temnepatypi 30 xsun.,
BNMBaKOTL Yy nig-soay (30 mn) i noTim ekcTparyioTb eTtun auetatom (3 x 50 mn). O6'egHaHuit
OpraHiyHMin Wwap npoMMBaloTb posconom (25 wmn), cywatb Hag NazSOs i dinbTpyoTh. dinbTpaT
KOHLIEHTPYIOTb in vacuo i 3anuiuoK oYuMLLaioTh KOMOHHOW (nelu-xpomartorpadieto Ha cunikareni (2-
20 % MeOH/OXM), oTpumyloum OaxkaHuin nNpoaykT, 3-((6-amiHo-9H-nypuH-9-in)meTun)-8-metnn-2-o-
ToninisoxiHoniH-1(2H)-oH (1902) (1,11, 70 %), ak 6iny Teepay pev0BUHY.

Mpuknag 7: CuHtes 3-((4-amiHo-3-(3-rigpokcudenin)-1H-nipasono[3,4-d]nipumignH-1-in)meTun)-2-
isonponin-8-meTunisoxiHoniH-1(2H)-oHy (Cnonyka 2009).

Cxema 20. CuHtes 3-((4-amiHo-3-(3-rigpokcudeHin)-1H-nipasono[3,4-dlnipumignH-1-in)metnn)-2-
isonponin-8-meTunisoxiHoniH-1(2H)-oHy (Cnonyka 2009).
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[o nepemiwaHoi cymiwi 2-iog-6-metunbdersonHoi kucnotn (901) (105 r, 400 mmone), Pd(OAC):
(27 r, 120 mmonb) | PPhs (63 r 240 monb) y TI® (1000 mn) npu KiMHaTHin TemnepaTtypi AoJaloTb
TpubyTUN(BiHIN)TMH (152 1, 480 Mmonb). OTpuMaHy CyMill HarpiBaloTb A0 Temnepatypu dnermu
NpoTAromM Hodi. CyMilw 3anuwaloTb OXOMOHYTM A0 KiMHaTHOI TemnepaTtypu, QINbTPylOTb 4vepes
cunikarene (10 1) i NOTIM KOHUEHTPYIOTb in vacuo. 3anviiok BNuBawTh Yy NboasaHy soay (1000 mn) i
eKkcTparytotb etun aueratom (3 x 1000 mn). O6'egHaHMI OpraHidHWiA Wap NPOMMUBAKOTb BOAHUM
NaOH (15 %, 5 x 200 mn), noTiM nigkucnioTb 4o PH = 1 i ekctparytote etun auetatom (3 x 1000
mn). OB'egHaHun opradiyHun wap cywartb Hag Na2S0s i dinbTpyloTh. PiNbTpaTr KOHUEHTPYIOTb in
vacuo, OTPUMYIOHM BaxkaHWi NPOAYKT, 2-MeTUN-6-BiHiNOeH30MHy kucnoty (902) (61 1, 95 %) 5K >KOBTY
TBEPAY PEYOBUHY.

Cymiw 2-MeTun-6-siHinbeH3onHoT kucnotn (902) (56 r, 350 mmone) i TioHin xnopuay (208 r, i 750
MMonb) y Tonyoni (400 mMn) nepemiwyloTb Nig 3BOPOTHUM  XONOAWUMbHUMKOM 2 rog. Cymiw
KOHUEHTPYIOTh in vacuo, OTPUMYIOHUM DaxkaHui NpoaykT, 2-MeTun-6-siHinbexsoinxnopug (1601) (63,
95 %), Ak >k0BTe Macno. MNpoayKT BUKOPUCTOBYIOTb B3 OUMLLEHHS.

MNponaH-2-amiH (2001) (59 r, 1,0 monb) i eTun xnopauetat (122 r, 1,0 MOMb) PO3YMHAKTL Y
Tonyoni (200 mn) i cyMmill nepemilwyoTb Nig 3BOPOTHUM XOSIOAUSTbBHUKOM 2 rof. PeakuiinHy cymill
3anuwaloTb OXOSNTIOHYTW OO0 KiMHaTHOT TemnepaTtypu, BnuBaloTb y nig-soay (500 mn) i ekcTparyiloTb
etun auetatoM (3 x 250 mn). O6'egHaHMI OpraHivHMiA Wap NPOMUBAaNTb posconom (50 mn), cywaTtb
Hag Na2SO4 i hinbTpyloTh. PiNbTpaT KOHLEHTPYIOTH iN vacuo i 3anuULIOoK OYNLLAI0Tb KOMOHHOK dnew-
xpomarorpacdpierc  Ha  cunikareni  (10-50 %  EA/PE), oTpumylounm  npoaykr, etun  2-
(isonponinamino)auetar (2002) (70 r, 51 %) sk macno.

Etun-2-(isonponinamiHo)auetat (2002) (14,5 r, 100 mmone) i Tpuetunamid (200 r, 200 mMmorb)
po3uunHaoTb Yy CH2Clz (300 mn) i cymil nepemiwwyoTs 10 XBUM. Npu KiMHaTHIA TemnepaTypi. JoaatoTs
2-meTun-6-iHinGensoin xnopug (1601) (18 r, 100 MMONb) i OTPUMaHy CyMill NEPEMIyIOTb Mpu
KiMHaTHin Temnepatypi 30 xsun. PeakuiriHy cymiw BnuBaloTb y Bogy (300 mn) i ekctparytoTe CH2Cl2
(3 x 200 mn). O6'egHaHMi OopraHiuHWi Wap npomuBalTb posconom (50 mn), cywatb Hag NazSO0; i
QiNbTPyOTh. iNbTPaAT KOHUEHTPYIOTE in vacuo, OTPUMYIOUM CUPUIA MPOAYKT, AKUA cycrneHayoTs Yy IPE
(isonponin etepi) (300 mn), nepemiwyloTb Mig 3BOPOTHMM XonogunbHukoMm 30 XBWUN. | NOTIM
oxonomxkyoTb Ao 0-5°C. Ocag 3bupaioTb inbTpauielo i cywartb in vacuo, OTPUMYIOUYM BaxkaHui
npoaykt, etun 2-(N-isonponin-2-metun-6-siHinbeHsamigo)auetar (2003) (14,5 r, 50 %), AK KOBTY
TBEPAY PEYOBUHY.

Jo nepemiwaHoro posyuuHy etun 2-(N-isonponin-2-mMeTun-6-siHindensamigo)auetaty (2003) (14,0
r, 48,0 mmonb) y 1,4-giokcai (100 mn) i H20 (30 mn) gogatwTb TETpokeua ocMito (20 Mr) i oTpumMany
CyMilWl nepemilyloTb Npu KiMHaTHIK TemnepaTypi 30 xsun. JoaatoTb nepnogat Hatpito (22 r, 100
MMOJIb) | NOTiIM MepeMilyloTb NpU KiMHaTHIA Temnepatypi 16 rog. PeakuinHy cymiw pinbTpyloTb
yepes cunikarenbs (10 1), dinbTpar ekcTparyioTb eTun auetatom (3 x 200 mm). OOG'egHaHui
OpraHiyHuMin wap npoMuBaloTb posconom (50 wmn), cywartb Hag Naz2SOs i dinbTpyoTh. dinbTpaT
KOHUEHTPYIOTb in vacuo i 3anuWoK cywaTb in vacuo, OTPUMYKYM OaxkaHuin NpoaykT, etun 2-(2-
dopmin-N-isonponin-6-meTunbensamigo)auerar (2004) (8,33 r, 57 %), 9K >KOBTY TBEPAY PEYOBUHY.

[o nepemiwaHoro posumHy etun 2-(2-copmin-N-isonponin-6-metTundeHsamigo)avetary (2004)
(8,31, 28,0 mmonb) y EtOH (100 mn) i etun auetati (50 mMn) npu KiMHaTHIK TemnepaTypi, Ao4aloTb
kapboHat uesito (5,9 r, 30 mmonb). OTpUMaHy CyMilll AerasyloTb i MPOAYBaKOTb APrOHOM TPWUi i NOTIM
nepemiwytots npu 50 °C 5 rog. Cymiw 3anuualoTb OXOMOHYTWM A0 KIMHaTHOI TemnepaTtypu,
GdinbTpyoTh Yepes cunikarens (10 1) | dinbTpaT KOHUEHTPYIOTb in vacuo. 3anuwok BnmealoTb y H20
(200 mn), ekctparyoTb eTun audetatoMm (3 x 200 mn). O6'egHaHMIl OpPraHidHWiA Wap NpOMUBAIOTb
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posconom (50 Mn), cywatb Hag Na2804 i pinbTpyloTh. PinbTpaT KOHUEHTPYIOTH in vacuo. Cupun
nNpoAaykT cycneHaytots y IPE (120 mn), nepemiwyioTb nig 3BOPOTHUM XoNoAaunsHUKoM 10 XBUA. i NOTiM
oxonomxkyoTb Ao 0-5°C. Ocag 3bupaioTb inbTpauielo i cywartb in vacuo, OTPUMYIOUYM BaxkaHui
nNpoaykT, €Tun 2-isonponin-8-metun-1-okco-1,2-aurigpoisoxiHonin-3-kapbokcunar (2005) (5,35 ,
70 %), 9k Giny TBepAy PEYOBUHY.

[o nepemiliaHoro posymnHy anomMoriapuay nitito (2,88 r, 76 monb) y 6es3sogHomy TIre (200 mn)
npu -78 °C nig HiTporeHom AaogatrTb eTtun 2-isonponin-8-metun-1-okco-1,2-auriapoisoxiHoniH-3-
kap6okcunat (2005) (5,2 1, 19 mMonb) npoTtarom 10 xeun. OTpuMaHy CyMill 3anuLLAOTb HarpiTucb Ao
-30 °C, nepewmiwyoTb 30 xBun. i TLWX nokasye 3aBepLueHHs peakuii. [MoTiM Cymilll OXONOAXKYIOTb A0 -
78 °C i noBinbHO aojawTk BoAay 50 mm). Cymiw 3anuualoTe HarpitTucb A0 KIMHATHOI TemnepaTtypu,
GdinbTpytloTh Yepes cunikarens (10 r) | pinbTpaT KOHUEHTPYIOTH in vacuo. CUpUiA NPoAYKT BNUBAIOTh Y
H20 (200 mn) i ekcTparyoTb eTun auyetatom (3 x 200 mn). O6'egHaHUI OpraHivyHuUiA LWap NpoMUBalOTb
posconom (50 Mn), cywatb Hag Na2804 i pinbTpyloTb. PinbTpaT KOHUEHTPYIOTH in vacuo. Cupun
NpoAYyKT cycneHayioTh B eTun auetarti (30 mn) i nepemiwyioTb 19 xBun. TBepay pedoBuHy 36upawTtb
dinbTpauieto i cywartb in vacuo, oTpumyloun BaxkaHuin npoaykT, 3-(rigpokcumeTun)-2-isonponin-8-
MeTunisoxiHoniH-1(2H)-oH (2006) (3,51 r, 80 %), Ak 6iny TBepay peYOBUHY.

Oo posunHy 3-(rigpokcumeTur)-2-isonponin-8-metTunizoxiHonii-1(2H)-ony (2006) (1,61 r, 7,0
mMone) y CH2Cl:, popatote PPhs (3,67 1, 14,0 MMOnb) i Cymill nepeMmillyoTb NpuU KiMHaTHIW
Temnepatypi 30 xsun. Cymiw oxonogxkytote 4o 0 °C i gogaoTts nopuiamu CBrs (4,64 1, 14,0 mMone).
OTtpumaHy cymiw nepemiwyioTb Big 0 °C o KiMHaATHOT TemnepaTtypu npotarom 30 xBun. i NOTiM
KOHLIEHTPYIOTb in vacuo. CUpuid NpoaykT o4nLLIAOTbL KONOHHOK dhnell-xpomaTorpadieto Ha cunikareni
(30-50 % EA/PE), oTpumyoun BGaxanui npoaykrt, 3-(6poMmeTun)-2-i3onponin-8-MeTunisoxiHomiH-1
(2H)-oH (2007) (1,65, 80 %), sk Biny TBEpAY PEYOBUHY.

Cymiw 3-roa-1H-nipasono[3,4-d]nipumignH-4-aminy (108A) (1,3 r, 5 Mmonb) i TpeT-0yTokCcuay
kanito (0,55 r, 5 mmonb) y 6esgogHomy OM® (20 mn) nepemiwyoTb Npu KiMHATHIN TemnepaTypi 30
XBUM. i NOTiM gopatote 3-(6pommeTun)-2-isonponin-8-metunisoxiHonid-1(2H)-on (2007) (1,47 r, 5
MMOSIb). OTpUMaHy CyMill NEPEMILLYIOTH NpU KiMHaTHIN TemnepaTypi 30 xBun., BNMBaKTbL Y Nia-soay
(30 mn) i noTim ekcTparytoTb eTun auetatom (3 x 50 mn). O6'eaHaHUI OpraHiuHWi Wap NPOMUBAIOTb
posconom (25 mnm), cywartb Hag Na2SO0s i PinbTpyloTb. PiNbTpaT KOHUEHTPYIOTb in vacuo i 3anuLwok
OouMLLAIOTL KOMOHHOW dpnew-xpomatorpadpieto Ha cunikareni (2-20 % MeOH/OXM), oTpumyoun
BaxkaHui NPOaYKT, 3-((4-amiHo-3-noa-1H-nipasono[3,4-d]nipumignH-1-in)meTun)-2-isonponin-8-
MeTunisoxiHoniH-1(2H)-oH (2008) (1,66 1, 70 %), Ak 6iny TBEpay PE4OBUHY.

[o nepemiwaHnoi cymiwli 3-((4-amiHo-3-ioa-1H-nipasono[3,4-d]nipumMigun-1-in)meTumn)-2-isonponin-
8-meTtunisoxiHonin-1(2H)-ony (2008) (95 wr, 0,2 wmmMmomnb) i 3-(4,4,5,5-teTpameTun-1,3,2-
aiokcaboponan-2-imygpeHony (66 mr, 0,3 mmonb) y AM®-EtOH-H20 (3:1:1, 20 mn), goaatotb PA(OAC)2
(16 wr, 0,075 mMonb), PPhs (39,3 mr 0,15 mmonb) i Na2COs (132 mr, 1,25 MMOMb) NOCNiA0BHO.
OTpuMaHy Cymill gerasyloTb i NpoayBatoTb aproHOM Tpudi i NoTiM nepemiwyioTb npu 100 °C npoTtarom
1 roa. Cymilw 3anuwaloTb OXONOHYTU A0 KIMHATHOT Temnepartypu, QinbTpyoTb Yepes cunikarenb (10
I i KOHUEHTPYIOTb in vacuo. 3anuLloK OYMLLAoTh KONOHHOI (hnelu-xpoMaTorpadieto Ha cunikareni
(2-20 % MeOH/OXM), oTpumyroun npoaykr, 3-((4-amiHo-3-(3-rinpokcudpeHin)-1H-nipasono[3,4-
d]nipumiaunn-1-in)meTun)-2-iso-nponin-8-metunizoxiHonin-1(2H)-on  (2009) (53 wMr, 61 %), sk
>KOBTYBaTY TBEPAY PEYOBUHY.

Mpuknag 8: CuHtes 7-((4-amiHo-3-(3-rigpokcudenin)-1H-nipasono[3,4-d]nipumignH-1-in)meTun)-4-
MeTun-6-o-tonin-1,6-HadtTupuaunH-5(6H)-oHy (Cnonyka 2115)
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Cxema 21. CuHtes 7-({(4-amiHo-3-(3-rigpokcudeHin)-1H-nipasono[3,4-dlnipumignH-1-in)metnn)-4-
MeTun-6-o-tonin-1,6-HadtTupuaunH-5(6H)-oHy (Cnonyka 2115)
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Lo cymiwi etun 2-uiaHoauetaty (2101)(45,2 r, 400 mmonb) i aueToHy (46,4 r, 800 mmonb) y
neoasaHin outosii kucnoti (50 mMn) aogatwTb ninepuanH (2 Mn, 20 MMOMb) | OTpUMaHy cymill
nepemilyloTb Nig 3BOPOTHUM XONOAMMNBHUKOM 24 roa. PeakuiliHy Cymill 3anuLualoTb OXOMOHYTU A0
KiMHaATHOT TeMnepaTtypu i MOTiM KOHLEHTPYIOThL in vacuo. 3anuiuok pospimkyioTb Boaow (200 wmn) i
eKkcTparytotb eTun auetatom (3 x 200 mm). O6'egHaHUIA OpraHivHUIA Wap NPOMUBAalOTb po3conom (50
M), cywatb Hag NaxSO4 i PinbTpyloTe. PiNbTpaT KOHUEHTPYIOTL iN vacuo i 3anuoK OYWLWAaTb
KOMNOHHOW dnew-xpomarorpadieto Ha cunikareni (0-2 % EA/PE), oTpumyoum Ga)kaHU NpoaykT,
eTun 2-uiaHo-3-meTundyr-2-eHoart (2102) (49,6 1, 81 %), sk Biny TBepay PEYHOBUHY.

[0 po3unHy eTun 2-uiaHo-3-meTunbyTt-2-eHoary (2102) (43,6 r, 285 monb) B abconotHomy EtOH
(300 mn) kpannamu gogatotb N,N-OM®-gumeTun auetanbs (37,3 r, 313 MMonb) i oTpumMaHy CymiLl
nepemilyoTb Nig 3BOPOTHUM XONogunbHWKoM 6 rog. Cymiwl 3anuuialoTb OXOMNOHYTWM A0 KIMHATHOT
TEMNEpPaTypu, KOHUEHTPYIOTb in vacuo, OTPUMYIOUM CupWA BaxkaHWiA NpoaykT, eTun 2-uiaHo-5-
(aumeTnnamino)-3-metunnerta-2,4-agieHoat (2103) (39,8 1, 67 %), K )KOBTY TBEPAY PEUOBUHY.

Etun 2-uiaHo-5-(aumeTunamino)-3-metunnerta-2,4-gieHoatr (2103) (30,8 r, 148 mMonb)
po3uunHaTb Yy AcOH (120 mn) i cymiw nepemiwyoTe npu 40 °C. Kpannamu goaatTb po3yuuH 45 %
HBr-AcOH (120 Mmn) i noTiM cymiw nepemiwyioTb npu 55 °C 2 rog. Cymiw 3anuwatTb OXONOHYTU A0
KiIMHATHOT TemnepaTypu, BNMMBaKTb Yy Nig, HewTpanisyoTe TBepaum Na:COs i ekcTparyioTb eTtun
auetatom (3 x 150 mn). O6'egHaHMI OpraHivyHMi Wap NpoMMUBaKOTL podconom (50 mn), cywaTb Hag
Na2S0;s i dinbTpyloTh. PinbTpaT KOHUEHTPYIOTH iN vacuo i 3anuLIOK OYULLAOTL KOJIOHHOW drew-
xpomaTorpadiieto Ha cunikareni (5-20 % EA/PE), oTpumyioun BaxkaHuin npoaykr, etun 2-6pom-4-
MeTunHikoTuHat (2104) (17,6 r, 49 %), 9K >KOBTE Macno.
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[o posunHy etun 2-6pom-4-meTunHikotuHaty (2104) (12,8 r, 52 mmonb) y 1,4-giokcaHdi (15 mn)
popatote po3duH NaOH (8,0 r, 200 mmonb) y H20 (15 mn) i oTpumaHy cymill nepemillylote nig
3BOPOTHUM XonogunbHWkom 12 rog. Cymiwl 3anuuialoTb OXONOHYTM A0 KIMHATHOT Temneparypu,
pospimkyote H20, npomuBawote etun auetatoMm (3 x 30 mm), BOAHWWA LwAp NiIAKUCHIOKOTb
KOHLUEHTPOBAHOIO TigpOXNOPHOK KUcnoTol Ao pH=1 i ekctparyoTs etun auetatom (3 x 50 wmn).
O0G'egHaHNI OpraHivyHWi LWap NPpoOMMUBAlOTL po3conom (25 mn), cywartb Hag Na2SOs i dinbTpyoTh.
PinbTpaT KOHUEHTPYKOTb in vacuo, OTPUMYKYU OaxkaHui NpoAaykT, 2-6poM-4-METUNHIKOTUHOBY
kucnoTy (2105) (9,7 1, 85 %), gk Biny TBEpAY PEYOBUHY.

[0 po3unHy 2-6pOM-4-METUIHIKOTUHOBOT kucnotu (2105) (13 r, 60 mmonb) | OM® (3 kpanni) y
CH2Cl2 (150 5 mm) kpannamu popatoTb okcaninxnopug (11,4 r, 90 MMonb) i OTpUMaHy CymiLl
nepeMilwyioTe Npu KiMHaTHIA Temnepatypi 2 roa. PeakuiiHy cymill KOHUEHTPYIOTb in vacuo,
OTpUMYIOUM BaxkaHMin NPOAYKT, 2-OpoM-4-MeTunHikoTuHoin xnopud (2106) (13,4 r, 95 %), 5K K0BTE
macno. MNMpoayKT BUKOPUCTOBYIOTb 63 OYMLLEHHS.

O-tonyiguu (7,7 r, 72 mMmonb) i TpieTunamid (9,1 r, 90 mmonb) po3dunHaoTb y CH2Cle (100 mi)
nepemiwytotb 10 XBUIN. Npu KiMHATHIR Temnepartypi. JoaawTb 2-6pom-4-METUMHIKOTUHOIN Xnopua
(2106) (13,4 r, 57 MmoOnb) | OTPMMaHy CyMiLl NepemillyloTb NpKU KiMHaTHIW Temnepatypi 1 roa. Cymiw
BnuBawTb y Body (200 mm) i ekctparytotb CH2Cl2 (3 x 50 mn). O6'egHaHum OpraHivyHui wap
npomuBatoTb posconomM (20 mn), cywatb Hag Na2SO: i dinbTpyloTh. PinbTpaT KOHUEHTPYIOTL in
vacuo, OTPUMYIOUM CUPWIA NPOAYKT, Akuin cycneHayoTb y IPE (isonponinetepi) (50 mn). Cymiw
NepPEMILLYIOTb Mid 3BOPOTHUM XONoAUMNbHUKOM 30 xBuI. i noTiM oxonoaxytoTb 0-5 °C. Ocag 36upaioTb
dinbTpadielo i cywartb in vacuo, OoTpumylouM BaxkaHun npoaykt, 2-6pom-4-metun-N-o-
ToninHikotuHamig (2107), (13 r, 75 %) AK XKOBTY TBEPAY PEYOBUHY.

o po3umHy 2-6pom-4-metun-N-o-toninHikoTmHamigy (2107) (13 r, 43 wmmomb) i
TpubyTun(BiHIN)TMHY (16,4 1, 52 mmonb) y TIP (200 mn) nig HitporeHom gogatote PA(OAC)2 2,9, 13
MMone) i PPhs (6,8 r, 26 monb). OTpumaHy CyMmill NepemillyioThb Nig 3BOPOTHUM XONOAUNbHUKOM 16
rog., NOTiM 3anNULIAKOTb OXONOHYTW A0 KIMHATHOT TeMnepartypu, pinbTpyloTh Yepes cunikarens (10 1) i
KOHUEHTPYIOTH in vacuo. 3anuiwiok BnuBatoTb y Boay (200 mn), ekcTparyloTb eTun auetatom (3 x 50
M), 06'eaHaHMIA opraHivyHMin Wwap npoMuBarTb posdcornom (30 mn), cywartb Hag NazSOas i pinbTpyloTh.
dinbTpaT KOHUEHTPYIOTb N vacuo i 3anuuoK OYMLLAalOTb KOJOHHOW pnew-xpomatorpacdpieto Ha
cunikareni (20-50 % EA/PE), oTpumytoun OaxkaHuin npoaykrt, 4-metun-N-o-Tonin-2-BiHinHikoTMHamig
(2108) (8,7 1, 80 %), AAK >KOBTY TBEPAY PEUOBUHY.

Ho nepemiwaHoro po3unHy 4-metun-N-o-Tonin-2-siHinHikotuHamigy (2108 (8,1 r, 32 mMonb) y
OM® (50 mn) npu kKiMHaTHIW TemnepaTypi noBinbHO gogatotb NaH (60 % y miHepanbHOMYy machi, 2,6
r, 65 mMmonb) i OTpuUMaHy cymill nepemiwyloTb NpuU KiMHaTHIn Temnepatypi 30 xsun. Kpannsmu
aopatoTb etun xnopauetat (78 r, 640 mMonb) Npu KiMHaTHIKW TemnepaTypi i nepemiwyoTb 2 roa.
PosuuH BnuealoTb y Boay (300 mm) i ekcTparyioTb etun auetatom (3 x 80 mm). O6'eaHaHuit
OpraHiyHMin Wwap npoMMBaloTb posconom (25 wmn), cywatb Hag NazSOs i dinbTpyoTh. dinbTpaT
KOHUEHTPYIOTb in vacuo. Cupuii npoaykt cycneHayiotb y MeOH (60 mn) i nepemiwyloTb nig
3BOPOTHUM XONOAUMbHUKOM 10 XBUM., NOTIM OXONOAXyl0Tb Ao 0-5 °C. Ocag 3bupatotb inbTpayicto i
cywaTtb in  vacuo, oTpumMyoun  BaxkaHui NPoAaYKT, etun  2-(4-metun-N-o-tonin-2-
BiHINHiKOTUHaMigo)aueTaT (2109) (6,3 1, 58 %), sk Biny TBEpAY PEYOBUHY.

[o posunHy etun 2-(4-metun-N-o-tonin-2-siHinHikoTuHamigo)auetary (2109) (6,1 r, 18 mmone) y
1,4-piokcani (90 mm) i H20 (30 Mn) npu KiMHaATHIW TeMnepaTtypi AoJalTb TETPOKCUA OCMIito (5 Mr) i
oTpuMaHy cymiw nepemiwytote 30 xsun. JopaioTb nepiropat Hatpito (7,7 r, 36 MMonb) i cymiw
nepemilyloTb Npu KiMHaTHIA Temnepatypi 16 rog. Cymiw inbTpyloTb Yepes cunikarens (5 r) i
dinbTpar ekcTparylotb etun audetatom (3 x 50 mn). OG'e¢AHaHWit OpraHidHWiA LWap NPOMUBAIOTb
posconom (25 mm), cywatse Hag Na2SO0:s i pinbTpyloTb. PinNbTpaT KOHUEHTPYIOTb in vacuo i 3anuuok
cywiatb Mid 3HWKEHWM TUCKOM, OTPUMYIOYM OakaHuin NpOAykT, etun 2-(2-copmin-4-metnn-N-o-
ToninHikotuHamigo)auetart (2110) (4,4 1, 72 %), AAK XKOBTY TBEPAY PEYOBUHY.

[o nepemiwiaHoro posyunHy etun-2-(2-popmin-4-metun-N-o-toninHikoTuHamigo)averary (2110)
4,4 r, 13 mmonb) y EtOH (30 mn) i etun auetaty (10 mn) npu KiMHaTHIA TemnepaTypi oaalwTb
kapboHat uesito (4,3 1, 13 mmonb). OTpUMaHy CyMilll AerasyloTb i MPOAYBaKOTb APrOHOM TpWUi i NOTIM
nepemiwyots npu 50 °C 5 rog. Cymiw 3anuualoTb OXONOHYTM A0 KIMHaTHOI Temneparypw,
GinbTpyOTL Yepes cunikaresnb (5 1) i dinbTpaT KOHUEHTPYIOTL in vacuo. 3anuiwok enuBatoTb y H20
(200 mn), ekcrparywoTb etun auetarom (3 x 50 mn). O6'egHaHWit OpraHiyHWI LWAp CcylwaTh Haj
Na2S0;s i dinbTpytloTb. PinbTpaT KOHUEHTPYIOTL in vacuo. Cupui nNpoaykt cycneHayoTb y IPE (30
M), NEPEMILLYIOTb Nig 3BOPOTHUM xonoaunbHUKom 10 xBun. i noTiM oxonoaxytote Ao 0-5 °C. Ocag
30upatoTb dinbTpauieto i cywarts in vacuo, oTpumytodn baxkaHui npoaykT, eTun 4-metun-5-okco-6-o-
Tonin-5,6-gurigpo-1,6-nadpTupnann-7-kapbokcunat (2111) (3,01, 72 %), Ak 6iny TBepay PEYOBUHY.
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[o nepemiwaHoro posuunHy anomMoriapuay nitito (0,86 r, 23 monb) y 6e3sogHomy TIe (100 mn)
npu -78 °C nig HITPOreHoMm KpannsaMmu goaaloTb Po3vUH eTun 4-meTun-5-okco-6-o-tonin-5,6-gurigpo-
1,6-HadTupuanH-7-kapbokecunaty (2111) (2,9 r, 9,0 mmonb) y 6essogHomy TI® (20 mn). OTpumMany
CYMILL 3anuLiaTb Harpituce Ao -10 °C, nepemiwyiotb 30 xBun. i TLUX noka3sye 3aBepLUeHHA peakLii.
MoTim cymiw oxonomxkyoTb Ao -78 °C i noeineHo AojatoTe BoAdy (50 mm). Cymiw 3anuualoTb
HarpiTUChb 40 KiMHATHOT TeMnepaTtypu, PinbTpyloTb Yepes cunikarens (5 1) i pinbTpaT KOHUEHTPYIOTb
in vacuo. Cupuin npoaykt snueatoTe y H20 (100 mn) i ekcTparyioTe eTun auertatom (3 x 50 wmn).
O0G'egHaHNI OpraHivyHWi LWap NpoOMMUBAlOTL po3conom (25 mn), cywatb Hag Na:SOs i dinbTpyoTh.
dinbTpaT KOHUEHTPYIOTL in vacuo. Cupuin nNpoaykT cycneHaywoTb B etun audetati (10 mn) i
nepemiwyiote 10 xBun. TBepay peyvoBUHY 30upaloTb inbTpauielo i cywaTb in vacuo, OTPUMYIOYU
OaxkaHMn MpoAyKT, 7-(rigpokcumeTun)-4-metun-6-o-tonin-1,6-Hacptupnanu-5(6H)-on (2112) (2,1 ,
83 %), Ak Biny TBepAy PEYOBUHY.

Ho posuuny 7-(rigpokcumeTun)-4-meTun-6-o-tonin-1,6-nadptupnanH-56H)-on (2112) (1,96 r, 7,0
MMone) y CH2Cl2 popatote PPhs (3,67 r, 14,0 MMOnb) i nepemillyloTb Npu KiMHaTHIn Temnepartypi 30
xsun. Hopatwote CBrs (4,64 r, 14,0 mMonb) nopuiamu npu 0 °C. OTpumaHy Cymill 3anuiuatoTb
HarpiTUCb 40 KiMHaTHOT TemnepaTtypu, nepemiwyoTs 30 XBUA. i KOHUEHTPYIOTb in vacuo. 3anuiiok
O4YMLLAKTb KOMOHHOW (hriew-xpomartorpadieto Ha cunikareni (30-50 % EA/PE), oTpuMytoun GaxkaHui
npoaykT, 7-(6poMMeTun)-4-meTun-6-o-tonin-1,6-HadtTupuanH-5BH)-on (2113) (1,92 1, 80 %), gk biny
TBEPAY PEYOBUHY.

Cymiw 3-noa-1H-nipaszono[3,4-d]nipumianH-4-aminy (108A) (1,08 r, 4,14 mmonb) i TpeT-0yTOoKCHAayY
kanito (0,44 1, 4,0 mmons) y 6e3sogHomy OM® (50 Mn) nepemilwyioTb NpKU KiMHaTHIA Temnepatypi 30
XBU. i MOTIM gogatote 7-(bpommeTun)-4-metun-6-o-tonin-1,6-Hacdtupnamnn-5©H)-on (2113) (1,37 T,
4,0 mmMonb). OTpumMaHy Ccymill NepemilyoTb Npu KiMHaTHIn Temnepatypi 30 xBun., BRAuBalOTb Y
nboasHy Boa (300 mn) i noTiMm ekcTparytoTb eTun auetatoMm 3 x 100 mn). O6'egHaAHWUI OpraHivHUA Wwap
npomuBatoTb posconomM (30 mn), cywatb Hag Na2SO: i dinbTpyloTh. PinbTpaT KOHUEHTPYIOTH in
vacuo i 3anuLIoK ounLaTb KOMOHHOK dnew-xpomarorpadiieto Ha cunikareni (0-2 % MeOH/OXM),
OTpUMYyOUM BaxkaHuin NpoaykT, 7-((4-amiHo-3-ioa-1H-nipasono[3,4-dlnipumiguH-1-in)metTun)-4-metnn-
6-0-Tonin-1,6-HapTupnanH-5(6H)-oH (2114) (1,07 1, 50 %), gk 6iny TBepAy PE4OBUHY.

Ho nepemiwaHoi cymiwi 7-((4-amiHo-3-ioa-1H-nipasono[3,4-d]nipumiguH-1-in)metun)-4-mMeTun-6-
o-tonin-1,6-HacdTupnamnn-5(6H)-ony (2114) (1,05 r, 2,0 Mmonb) i 3-rigpokcudeHinGopHOT KNCNOTK
0,33 1, 2,4 mmonb) y QM®-EtOH-H20 (3:1:1, 50 mn) gogatote PA(OAC)2 (0,14 1, 0,60 mmonb), PPhs
(0,31 r, 1,2 mMonb) i Na2COs (1,06 r, 10,0 mmonb). OTpumaHy CyMmill AerasyloTb i NpoayBaloTb
aproHoM Tpudi i noTiM nepemiwyoTb Npu 80 °C 1 roa. Cymiw 3anuiatoTb OXONIOHYTWU A0 KIMHATHOI
TemnepaTtypu, QiNnbTpyoTh Yepes cunikarens (5 r) i KOHUEHTPYIOTbL in vacuo. 3anuwoK oYuWaloTb
KONMOHHO0 chneLu-xpoMaTtorpadieto Ha cunikareni (2-5 % MeOH/OXM), oTpumytoun BaxkaHui NPOaykT,
7-((4-amiHo-3-(3-rigpokcudperin)-1H-nipasono[3,4-d]nipumianH-1-immeTun)-4-metun-6-o-tonin-1,6-
HadTupnamH-5(6H)-on (2115) (0,68 1, 69 %) Ak KoBTyBaTy TBEpAY pedvoBuHY. [OTIM NpPOAyKT
po3unHalTe y EtOH (5 mn) i nepemiwyoTb nig 3BOPOTHUM XonogunbHUkom 30 xBun. Po34uH
3anuLalTb OXONOHYTU A0 KIMHATHOI Temnepatypu i TBepay pedqoBuHy 36uparoTb inbTpauieto.
Teepay pevyoBUHY CYCMNEeHAYIOTb B €Tun aueTati (5 Mn) | nepemiwyoTb Npy KiMHaTHIA TemnepaTtypi 16
rog. Ocag 36upatoTb (binbTpayieto i cywarb in vacuo, oTpumyroun BaxkaHnin npoaykT, 7-((4-amiHo-3-
(3-rigpokcudeHin)-1H-nipasono[3,4-d]nipumigun-1-in)MmeTun)-4-meTun-6-0-tonin-1,6-HadTMPUANH-
5®H)-oH (2115) (0,59, 60 %), sk 6iny TBepAy Pe4OBUHY.

Mpuknag 9: 3-((4-amiHo-3-(3-cnyop-5-rinpokcudperin)-1H-nipasono[3,4-d]-nipumiguH-1-in)metun)-
8-meTnn-2-o-tonin-3,4-aurigpoisoxiHonid-1(2H)-oH (Cnonyka 2208).

Cxema 22. 3-((4-amiH0-3-(3-pnyop-5-rigpokcudreHin)-1H-nipasono[3,4-d]-nipumignH-1-in)metun)-
8-meTnn-2-o-Tonin-3,4-aurigpoisoxiHoniH-1(2H)-oH (Cnonyka 2208)
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2-nop-6-metun-N-o-tonindensamig (2201) (1,8 r, 4,27 MMOrnb), NPUTOTOBNEHNIA 3 peakuii cnonyk
902 i 2-meTun adininy i aninTrpudyTunTuHy (2,10 1, 1,5 MMonb) po3unHsaTb y 6e3sogHomy OMS (12
mi). PosunH gerasyoTb | npogysatoTb aproHomM (Tpudi). QogawTtb PAd(PPhs)s (148 wr, 0,13 Mmonb).
PeakuiiHy cymiwl gerasyloTb i npogyBaloTb aproHom (Tpudi) i noTiM nepemiwytotb npu 0 °C 16 rog.
CyMil 3anuualoTb OXONOHYTU A0 KIMHaTHOT TemMnepaTypu i po3noginsaioTe Mk eTunauetarom i H20.
OpraHidHMiA Wwap npoMUBAKOTL pPO3CONOM, cywartb Hag NaxSOs i dinbTpyloTh. dinbTpaTt
KOHLIEHTPYIOTb in vacuo i 3anuLLoK 0YnLLaloTb KONOHHOK XpomMartorpadiieto Ha cunikareni, entoo4u
EtOAc i rekcaHamu, i OTpUMYIOTE BaxkaHWUin NPOAYKT, 2-anin-6-meTun-N-o-tonindensamig (2202) (1,1,
95 %).

2-Anin-6-metun-N-o-toninbensamig (2202) (800 mr, 3,01 MMONb) pPO34MHATL y O€3BOAHOMY
OXM (20 mn). Oogatotb MCPBA (70 %, 1,11 r, 4,52 mMonb) i OTpMMaHy CyMill nepeMilyoTb npu
KiMHaTHIn TemnepaTypi 24 rog. Jopgaote Na2S0s (1,0 r) i nepemiwytotb 1 rog. Cymiw po3noginawTb
Mk EtOAC i Boaoto. OpraHiyHui wap npoMMBaloTh PO3CONOM, cywaTb Hag Na:SO: i inbTpytoTh.
dinbTpaT KOHUEHTPYIOTh in vacuo i 3anuLUoK O4YMLLAoTh KOMOHHOK Xpomartorpadiieio Ha cunikareni,
enotooun EtOAC i rekcaHamum, i OTpUMyIOTb DaxkaHuin NpPoayKT, 2-MeTuN-6-(okcupaH-2-inmeTtun)-N-o-
ToninGensamig (2203) (660 mr, 83 %).

2-MeTtun-6-(okcupaH-2-inmetun)-N-o-toninbensamig (2203) (860 mr, 3,06 MMONb) PO3YUHAIOTL Y
6essogHomy OM® (15 mn) i oxonomkytotb Ao 0 °C nig aproHom. Jopatotb nopuismm NaH (60 % y
MiHepanbHOMYy macni, 245 wmr, 6,12 MMonb) i OTpUMaHy cymiw nepemiwyote npu 0 °C 3 roa.
MoginbHO gopatote H20 (30 mm) i cymiw ekcTparyoTe EtOAC (3 x 25 mn). O6'egHaHi opraHiyHi wapm
NpoOMMBAIOTL po3conoM, cywartb Hag Na:SOs i dinbTpyloTb. PiNbTpaT KOHUEHTPYKOTbL in vacuo i
3anULWOK OYMLLAIOTb KONMOHHOK XpomaTorpadpieto Ha cunikareni, entowwodn EtOAc i rekcaHamu, i
OTPUMYIOTb DakaHuin NPoaykT, 3-(rigpokcumeTnn)-8-metTnn-2-o-tonin-3,4-aurigpoisoxiHonin-1(2H)-ox
(2204) (435 mr, 51 %).

3-(MapokcumeTnn)-8-meTun-2-o-tonin-3,4-aurigpoisoxiHonin-1(2H)-on  (2204) (430 wmr, 1,53
MMOIMb) PO3UNHAKTL y 6e3pogHomy OXM (25 Mmn) i oxonomkytoTb Ao 0 °C nig aproHom. [oaatoTb
PPhs (600 mr, 2,295 mmonb) i CBrs (761 Mr, 2,29 MmOnb) i OTpUMaHy CyMiLl NepemillyoTe Mpu Big
0 °C pgo kiMHaTHOT TemnepaTypu npoTtarom 16 roa. PeakuiiHy cymiw posnoginsaioTe mik EtOAC i
BOAOK. OpraHiyHMM Lwap NpoMMBalOTb Po3conoM, cywarb Hag Na:SOs i ¢inbTpyoTh. dinbTpar
KOHLIEHTPYIOTb in vacuo i 3anuLLoK 0YnLLaloTb KONOHHOK XpomMartorpadiieto Ha cunikareni, entoo4u
EtOAc i rekcaHamu, i oTpumyloTb OaxaHud npoaykr, 3-(6pommeTunn)-8-metTun-2-o-tonin-3,4-
aurigpoisoxiHoniH-1(2H)-oH (2205) (480 mr, 91 %).

3-(BbpoMmeTun)-8-meTun-2-o-tonin-3,4-aurigpoisoxiHonin-1(2H)-ou (2205) (387 mr, 1,12 mmone) i
3-roa-1H-nipasono[3,4-d]nipumigunn-4-amin (108A)(440 mr, 1,69 MMOMb) PO3YMHAIOTE Y BE3BOAHOMY
OMa® (20 mn). Jopatotb K2COs (309 mr, 2,24 MMOnb) | oTpUMaHy cymill nepemiwwyots npu 50 °C 3
rog. PeakuinHy cymiw posnoginsote Mk EtOAC i Bogoto. OpraHivyHuin wap npoMmBaoTb PO3COMOM,
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cywatb Hag Na2S04 i pinbTpyloTb. PiNbTpaT KOHUEHTPYIOTH iN vacuo i 3anuLLIOoK OYULLAITb KONTIOHHOKO
xpomaTorpadieto Ha cunikareni, enooyn metadonom i OXM i oTpumytote BaxkaHun npoaykT, 3-((4-
amiHo-3-roa-1H-nipasono[3,4-d]nipumiguH-1-in)meTumn)-8-meTun-2-o-Tonin-3,4-aurig poisoxiHoniH-
1(2H)-oH (2206) (100 mr, 17 %).

5 3-((4-AmiHo-3-noa-1H-nipasono[3,4-dnipumiguH-1-in)metnn)-8-metTun-2-o-tonin-3,4-
aurigpoisoxiHonid-1(2H)-on (2206) (100 wmr, 0,11 mmonb) i 3-dnyop-5-rigpokcudeHinbopHy KucnoTy
(2207) (36 wr, 0,23 mMonb) po3vnHAWTb Yy DME (4 mn). Po3unH gerasyoTb i NpoayBatoTb aproHoM
(Tpudi). Joaatotb PA(PPhs)s (6,4 mr, 5,5 mkmonb) i BogHun posunH Na=COs (1,0 M, 0,44 mn, 0,44
MMOSIb). PeakuiiHy CyMmill aerasyloTb i IpoayBatoTb aproHoM (Tpudi) i noTiM nepemiwyiots npu 80 °C

10 24 roa. Cymill 3anuLualoTe OXOMNOHYTU 0 KIMHATHOT TeMnepaTypu, Po3noAinaiTe MK eTUn auetaTom
i po3conom, opradiyHui wap cywartb Hag Na2S04, DINbTPYOTh | KOHUEHTPYIOTE in vacuo. 3anuLok
ouNLLAIOTb KONOHHOK xpoMmartorpacdielo Ha cunikareni, enowoun MetadHonom i OXM i oTpumyroun
BaxkaHui NPOaYKT, 3-((4-amiHo-3-(3-dbnyop-5-rigpokcudreHin)-1H-nipaszono[3,4-dnipumignH-1-
immeTunmn)-8-metun-2-o-tonin-3,4-gurigpoizoxiHonid-1(2H)-oxH (2208) (12 mr, 22 %).

15 Mpuknag 10: CuHtes 6-((4-amiHo-3-(3-chbriyop-5-rigpokcudperiny-1H-nipasono([3,4-d]nipumianH-1-
immeTun)-3-metun-5-o-toninisotiasono[5,4-d]nipumignH-4(5H)-ony (Cnonyka 2313)

Cxema 23. CuHTes 6-((4-amiHo-3-(3-pnyop-5-rigpokcudeHin)-1H-nipasono[3,4-d]nipumigun-1-
immeTun)-3-metun-5-o-toninisotiasono[5,4-d]nipumignH-4(5H)-ony (Cnonyka 2313)
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PosuuH cnonyk 2302 (24,9 r, 0,19 monb) y CHsCN (50 mn) gogaioTe A0 po3vnHy cnonyku 2301
(30T, 0,19 monb) npu 0 °C. Cymiw nepemiwyoTb 1 rog. npu KiMHaTHIW TemnepaTypi i BnueatoTb y 500
M Boau. PeakuiiHy cymiw 3anuiaroTb BigcTtotoBatuck Ha 1 roa. TBepay PeYOBUHY OCaZXKylOTb 3
po34KHy, 30upatoTb inbTpauicelo, NPOMUBAKOTL BOAOIKD i CyLuaTtb, oTpumyroun BaxaHy cnonyky 2303
SIK YEPBOHO-OpaHXeBY TBepAyY pedoBuHy (50, 85,5 %).

Oo po3suuny cnonyku 2303 (54 r, 0,175 Monb) B eTun auetati (200 mm) kpannamu JoAarTb
po3uuH Brz (56 1, 0,35 Monb) B eTun auetari (50 mn) npu kiMHaTHIA TemnepaTtypi. OTpuMaHy cymiwl
nepemMiwyioTb 3 roa. npu KiMHaTHIN TemnepaTypi. TBepay pedqoBMHY 30upatoTb QinbTpaieto,
NPOMMBAIOTL €TUM aLeTaToM, OTPUMYIOUU DaxkaHui NpoaykT, cnonyky 2304 (401, 74,6 %).

Cymiw cnonyku 2304 (40 r, 0,13 monb) i HacudeHoro po3dnHy Na2COs (10 mm) y OM® (100 mn)
HarpisaloTb 5 roa. npu 80 °C. PeakuiinHy CyMill OXONOAXKYIOTb A0 KIMHATHOT TemnepaTypu i 4o4atTb
1 n Boau. Teepay pe4voBUHy 30upaloTb inbTpauielo i cywatb, OTPUMYOuM OaxkaHuin NpPOAaYKT,
crionyky 2305 (16 r, 66 %).

Cymiw cnonyku 2305 (16 r, 0,086 monb), NaOH (6,88 r, 0,172 monb) y Boa (50 mm) HarpisaioTb 4
rog. nig 3BOPOTHUM XONOAUNbHUKOM. PeakuiinHy cyMill OXONOAXKYIOTb A0 KiIMHATHOT TemnepaTypu i
nigkucnototb 1N HCI go pH = 3-4. Teepay pevoBuHy 36upatoTb inbTpaui€to i cyluarb, OTPUMYHOUN
BaxkaHui npoaykT, cnonyky 2306 (12 r, 88 %).

Cymiw cnonyku 2306 (1 r, 0,0063 Monb) 3 SOCI2 (15 Mn) nepemiwyioTe 5 rog. nig 3BOPOTHUM
XONOAUNbHUKOM, pPeakuiiHy CYMill OXONOMXKYIOTb A0 KIMHATHOT TeMnepaTtypu i KOHUEHTPYTb Ans
BupganeHHs Hagnuwky SOCI.. JoaawTtb 6e3sogHui Tonyon (30 mn) i 3anuULWIOK KOHUEHTPYIOTb. Llen
NpoLEeC NOBTOPIOKOTL ABiYi ANst BuAaneHHs sanuwikis SOCIs.

Cupy cnonyky 2307 po3unHaloTh y cyxomy Tonyoni (5 mn). OoaatwTe 2-metunadinid (2 r, 0,0187
Monb). OTpumaHy cymiw HarpiBatloTb 1 rog. nig 3BOPOTHUM XOMOAWNBHUKOM, OXOMOMKYIOTb A0
KiMHaTHOT TeMmnepatypu i PINbTPyIoTb. PiNbTpaT KOHUEHTPYIOTL 40 CYXOCTi i po3noAingaTb MK eTun
auetatom i posconoMm. BoagHy a3y ekctparyiwoTb etun auetatoMm. OO6'egHaHi opraHivHi dasu
npoMuBaloTb posconomMm, cywarte 3 MgSOs i ineTpyloTb. 3anuwiok ouuwawTe dnew-
xpomarorpaddieto, enlolun NETPoETEPOM - eTunauerarom Big 50:1 go 5:1, i oTpumytoTe GaxkaHun
npoAaykT, cnonyky 2308 (600 mr, 38,55 %).

Po3unH crnonyku 2308 (600 mr, 2,43 mmons) i nipuamHy (0,78 mn) y OXM (30 mn) nepemiwyots 10
xsun. npu 0 °C. OogailoTb xnopaueTtun xnopua (423 mr, 3,74 mmonb). PeakuiiHy cyMmill nepemiyioTb
2 roa. i racatb Boaot. OpraHivyHy pa3s BigainalwTb | NPOMMBAIOTL BOAOKD i PO3CONMOM, CyLlaThb,
DINbTPYIOTH | KOHLEHTPYIOTb, OTPUMYIOYKM BaxkaHui npoaykT, cnonyky 2309 (700 mr, 89 %).

Cymiw cnonykun 2309 (600 wmr, 1,85 mmone) i POCIs (10 mm) HarpiBatoTe NpoTaroM Hodi npu 120-
130 °C (macnsiHa BaHHA) y repmeTuyHin nocyauHi. PeakuiiHy CyMmill OXONoAXyloTb A0 KiMHATHOI
TemMnepaTypu i KOHUEHTPYIOTb. 3anuoK po3nogdinAwTb MK eTun auetaTtom i BOAO | NoTiM
nignyxytotb HacuieHum Na2COs go PH 7-8. OpraHiyHuii Wwap BiaainstioTb, NPOMUBAOTb PO3CONOM,
cywaTtb Hag MgSOs i KOHUEHTPYIOThb. 3anuuiok ounarTb nelu-xpomaTorpadieto, enoymn
neTpoetepom B eTun auetar i(PE/EA=20/1) i oTpumytoumn BaxkaHun npoaykt, cnonyky 2310 Ak XKOBTUI
nopotuok (300 mr, 53,0 %).

TpeT-BuOK (28,7 mr, 0,256 mmonb) AoJaloTe A0 po3uuHy cnonyku 2311 (76 mr, 0,295 Mmonb) y
cyxomy OM® (3 M) npu KiMHaTHIX Temnepatypi. PeakuiiHy cymiw nepemiwyote 30 xBUn. i kpannsamu
JojatTb po3unH cnonyku 2310 (60 mr, 0,196 mmonb) y OM® (2 mm). OTpumMaHy CyMill nepemillyioTb
2 rof. i KOHUEHTPYIOTb. 3anuLokK ovnwaTb danew-xpomartorpadicto, entooroun (OXM/MeOH=50/1) i
oTpuMytodn BaxkaHui npogykT 2312 Ak GinysaTy TBEpAY pevoBuHy (65 mr, 62,7 %).

Ho posunHy crnonyku 2312 (40 mr, 0,076 mmonb) y cyxomy OXM (10 mn) kpannsamMu gogawTe BBrs
(190,4 wr, 0,76 mmonb) npu -78 °C, noTiM peakuiiHy CyMmill 3anuiualoTb Harpitucb A0 KiMHaTHOT
TemMnepaTypy i nepeMilyoTb NPOTAroM HOYi. PeakuiiHy Cymill BRMBalOTb Yy Nig-Boay, Niany>KyloTb
HacuyeHum posdnHom NaHCOsz go PH 8-9 i ekctparyiote OXM. O6'egHaHi opraHiyHi ¢hasn cywarb
Hag MgSO4, DINbTPYIOTb | KOHLEHTPYIOTE. 3anuLIOoK ounwaTb drell-xpomaTorpadieto, enoun
OXM/MeOH = 30/1 i oTpumMytoun BaxkaHui npoaykT, cnonyky 2313 (15 wmr, 38,5 %).

Mpuknag 11: CuHtes 2-((4-amiHo-3-(3-rigpokcudreHin)-1H-nipasono[3,4-dlnipumignH-1-in)metun)-
5-metnn-3-c-tonintieHo[2,3-d]nipumianH-4(3H)-ony (Crnonyka 2407)
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Cxema 24. CuHtes 2-((4-amiHo-3-(3-rigpokcudeHin)-1H-nipasono[3,4-dlnipumignH-1-in)metnn)-5-
MeTun-3-c-tonintieHo[2,3-d]nipumiannH-4(3H)-oHy (Cnonyka 2407)
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[0 nepemiwaHoro po3vuHy 2-amiHo-4-meTunTiodbeH-3-kapboHoBoi kucnotu (2401) (2,4 r, 15,2
MMorb) Yy TI® (50 mn) kpannamu NOBINbHO AodaloTb Po3yunH Tpudgocreny (9,0 r, 30 mmonb, 2 ekB.) y
Tre (10 mn) npu 0 °C npotarom 20 xeun. OTpumaHy cymiw nepemiwyots npu 0 °C 2 rog. PeakuiiHy
cymiw racate BoAo (20 mn) npu 0 °C i NOTIM KOHUEHTPYIOTb in vacuo AN BUAAMNEHHS OpraHiyHoro
po3dMHHKUKA. KOpu4yHeBY TBepay PEYOBUHY OCAMKYIOTb 3 PO34MHY. TBEpAY PEYOBUHY 30UpaloThb
dinbTpauieto, npoMmBaTb BOAOKW (5 M X 2) i cywarb in vacuo, OTPUMYKYUN DaykaHMin NPOAYKT, 5-
mMeTtun-1H-tieno[2,3-d][1,3]okcasuH-2,4-aioH (2402) (2,51, 89,3 %), AK KOPUYHEBY TBEPAY PEYOBUHY.

[o nepewmiwaHoro posynHy o-tonyiauHy (1,4 r, 12,8 mmonsb, 1,2 ekB.) y cyxomy TIre (20 mn),
Kpannamu gogatotb n-Buli (2,5 N, 7,7 mn, 19,3 mmonb, 1,8 eks.) npu -40 °C nig aproHom npotsarom 30
xBun. OTpuMaHy cymiwl nepemiwwyots npu -40 °C 30 xsun. Kpannammn gogaiwTb po3duH 5-metun-1H-
TieHoo[2,3-d][1,3]okca3nH-2,4-aioHy (2402) (1,95 r, 10,7 mmonb, 1 ekB.) y cyxomy TI® (50 mm) npu -
40 °C npotarom 20 xsun. PeakuiinHy cymiw nepemiwyoTe npu -40 °C 1 rod. i NoTiM 3anuLianTb
HarpiTUCb A0 KIMHATHOT TemnepaTypu NPOTAroM Houi. PeakuiiHy cymiw racaTtb Bogoto (20 mn) npu
0 °C i noTiMm HelTpanisyoTb koHUueHTpoBaHoo HCI go pH 8-9. Cymiw KOHUEHTPYIOTL in vacuo Ans
BUAANEHHS OPraHiyHOro PO3YMHHUKA. 3anuLLIOK eKCTparyloTh eTun auetatom (25 mn x 3). O6'egHani
opraHivHi a3 npomusaloTb posconoMm (10 Mn), cywatb Hag MgSOs i KOHUEHTPYIOTb in vacuo.
OTpuMaHuin 3anuLUOK 0YNLLAIOTb CUMikarenesolo KONOHHOK XpomaTtorpadieto 3 BUKOPUCTaHHAM 5 % -
20 % eTun aueTaTty y NeTPOETEPI AK EMNEHTa, OTPUMYIOUM DarkaHui NPOAYKT, 2-aMiHO-4-meTun-N-o-
ToninTioeH-3-kapbokcamig (2403), (0,74 1, 28,1 %) AK >KOBTY TBEPAY PEYOBUHY.

[o nepemiwaHoro po3ymHy 2-amiHo-4-meTtun-N-o-tonintiodeH-3-kapbokcamiay (2403) (740 wmr, 3
MMOSIb) i nipuanHy (406,8 mr, 3,6 mmonb, 1,2 ekB.) y cyxomy OXM (20 mn), kpannaMu gogatwTb 2-
xnopauetun xnopua (284,8 mr, 3,6 mmonb, 1,2 eks.) npu 0 °C npotarom 30 xBun. OTpUMaHy CyMiLl
nepemiwytoTb Npu 0 °C 2 roa. PeakuiinHy cymiw racate Bogoto (20 mn) npu 0 °C i ekctparytots OXM.
O0G'egHaHi opraHivHi dasu npomusatotTs 1N posunHom HCI (10 mn), posconom (10 mn), cywaTtb Hag
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MgSQO4 i KOHUEHTPYIOTb N vacuo, OTPUMYIOUM BaxkaHWin NPOAYKT 2-(2-xnopaueTamigo)-4-metun-N-o-
ToninTioeH-3-kapbokcamig (2404) (950 mr, 98,1 %), K KOBTY TBEPAY PEYOBUHY.

Cymiw 2-(2-xnopaueTtamigo)-4-metun-N-o-tonintiodpeH-3-kapbokcamigy (2404) (1,07 r, 3,32
MMonb) | POCIs (25 mn) nepemiwyoTb NPOTArOM HOYi y repMeTudHin Tpyoui npu 120 °C. PeakuiiHy
CYMILL KOHLIEHTPYIOTb in vacuo ans suganeHHsa Haanuwky POCIs. 3anuwok po3noginaits Mik XM
(30 mn) i HacudyeHuM po3umHoMm NaHCO3 (10 mn). OpraHiyHui Wap BigAINA0TL | NPOMUBAKOTL HACKY.
NaHCOs (10 mn), posconoM (10 mn), cywatb Hag MgSOs i KOHUEHTPYIOTb in vacuo. OTpuMaHui
3aNMLLIOK OYMLLIAIOTL CUNIKareneBolo KOMOHHOK XpoMartorpadieto, oTpumytoun GaykaHui npoaykr 2-
(xnopmeTun)-5-metun-3-o-tonintieHo[2,3-dnipumiguH-4(3H)-oH (2405) (760 mr, 75,2 %) €K >XOBTY
TBEPAY PEYOBUHY.

Po3unH 3-iioa-1H-nipasono[3,4-d]nipumiguH-4-aminy (108A) (314,3 wr, 1,2 mmonb, 1,5 ekB.) i t-
BuOK (155 wr, 1,38 mmonsb, 1,2 ekB.) y AM® (10 Mn) nepemilwyoTb Npu KiMHaTHIN Temnepatypi 15
XBWUM., Kpanmnsmu A0AalTb PO3YUH 2-(XNOpMeTUN)-5-meTun-3-o-tonintieHo[2,3-d] nipumignH-4(3H)-
OHy (2405) (350 wmr, 1,15 Mmonb, 1 ekB.) y OM® (35 mn) npu kiMHaTHiIn Temnepatypi. OTpumaHy
CyMiLl NepemilyoTb NpU KIMHaTHIR TeMmnepaTypi 2 rof. PeakuinHy CyMill KOHLEHTPYIOTb in vacuo Ans
BMOANEHHA OPraHidHOro po3vymHHuka. OTPUMaHW 3anuLIoK OYULAKTbL CUAiKareneBok KOSOHHOI
xpomaTorpadieto, OTPUMyIouM BaxkaHuin NPoaykT 2-((4-amiHo-3-iog-1H-nipasono[3,4-d]nipumignt-1-
immeTumn)-5-metun-3-o-ronintieHo[2,3-dnipumiauH-4(3H)-on  (2406) (250 mr, 41,1 %) AK >XKOBTY
TBEPAY PEYOBUHY.

2-((4-amiHo-3-noa-1H-nipasono[3,4-d]nipumignH-1-in)MmeTun)-5-mMeTun-3-o-ToninTieHo[2,3-
d]nipumiann-4(3H)-oH (2406) (50 mr, 0,092 mMonek), PPhs (14,5 mr, 0,056 mmonb, 0,6 ekB.) i 3-dpnyop-
5-rigpokcudpeninbopHy kucnoty (2207) (17,2 mr, 0,11 MMonb, 1,2 €kB.) PO34YMHAIOTL Y Po3yuHi MO,
etaHony i Bogu (5 mn/2 mn/2mn). Oogatote Pd(OAc)2 (4,14 wmr, 0,018 mmonb, 0,2 ekB.) i kapboHaT
HaTpito (48,7 wmr, 0,46 mMonb, 5 ekB.). OTpuMaHy CyMmill gerasyloTb i NpoayBaloTb aproHOM Tpui i
noTiM HarpisatoTb 4o 80 °C npoTtdarom 0,5 roa. 3 nepemiwlyBaHHAM. PeakuinHy CyMill KOHLUEHTPYIOTh in
vacuo ans BuAaneHHs OpraHiyHoro po3ynHHuka. OTpuUMaHui 3anuuioK O4YULLAaKTb CUMiKareneBoto
KONMOHHOK  xpomaTtorpadicto, oTpumytoun  BakaHunm  npogykr,  2-({(4-amiHo-3-(3-dnyop-5-
rigpokcudeHin)-1H-nipasono[3,4-d]nipumigun-1-in)MmeTun-5-metun-3-o-tonintieHo[2,3-d]nipumMig k-
4(3H)-oH (2407) (22,8 mr, 48,2 %), AK >KOBTY TBEPAY PEYOBUHY.

Mpuknag 12: CwuHres 8-metun-3-((Metun(9H-nypuH-6-in)amiHo)MeTUnN)-2-0-ToNiN-i30XiHONIH-
1(2H)-oHy

Cxema 25: CuHTes 8-metun-3-((Metun(9H-nypuH-6-in)amiHo)MeTur)-2-o-Tonin-isoxiHoniH-1(2H)-
oHy (Cnonyka 4004)
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3-(6poMMeTUIT)-8-MeTumM-2-0-ToNiNi3oxiHoMiH-1(2H)-0H (342 mr, 1,0 mMonb) (1607) pO3YMHAIOTL Y
MeTunamidi (100 mn) i nepemiwytoTb 2 rog. Cymiw BnusatoTh y nig-soay (200 mn) i ekcTparyiotb eTun
auetatom (3 x 50 mn). O6'eAHaHMI OpraHivyHUIA Wap NpoMUBaKTb posconom (20 Mn), cywartb Haja
Na2S0; i DinbTpyoTh. PiNbTpaT KOHUEHTPYIOTb iN vacuo, OTpUMyodn BaxkaHuin npoaykT, 8-metun-3-
((MmeTunamiHo)meTumn)-2-o-ToninisoxiHoniH-1(2H)-on (4001) (250 wmr, 86 %), AK >XOBTY TBEpAYy
peyoBuHy. MpoaYKT BUKOPUCTOBYIOTb B3 OUMLLEHHS.

8-meTnn-3-((MeTunamiHo)MeTumn)-2-o-ToninisoxiHoniH-1(2H)-on (233 wmr, 0,8 mMone) (4001) i 6-
xrop-9-(tetparigpo-2H-nipan-2-in)-9H-nypuH (4002) (238 mr, 1,0 Mmone) posuuHsoTe y EtOH (50
MA) | OTpUMaHy CyMilWl NepeMilyloTb Nid 3BOPOTHUM XONoAunbHUKOM 2 rod. Cymiw 3anualoTb
OXONOHYTU A0 KiIMHATHOT TeMnepaTtypu i KOHUEHTPYIOTb in vacuo. 3anuoK O4YULLAKTb KONOHHOI
dnew-xpomatorpadietro Ha cunikareni (2-20 % MeOH/OXM), oTpumyiloun npoaykr, 8-metun-3-
((meTun(9-(teTparigpo-2H-nipaH-2-in)-9H-nypuH-6-ir)amMiHo)MeTur)-2-o-ToninisoxiHoniH-1(2H)-oH
(4003) (200 mr, 51 %) sIK >kOBTYBaTy TBEPAY PEYOBUHY.

8-metnn-3-((metun(9-(tetparigpo-2H-nipan-2-in)-9H-nypuH-6-imyamiHo)meTun)-2-0-Tonin-
isoxiHoniH-1(2H)-on (4003) (180 mr 0,36 MMonb) posuduHsoTe y MeOH (HCL) (50 mn) i cymiw
nepeMillyioTb NpU KiMHATHIA Temnepatypi 2 rog. JoaawTb BogHMI po3dnH NaHCOs i pH goBoaste Ao
9. Cymiw (pinbTpytoThb | (PiNbTPaT KOHLEHTPYIOTb in vacuo, OTPUMYIOUM BaxkaHWUi NPOAYKT, 8-meTun-3-
((meTun(9H-nypuH-6-imamiHo)meTnn)-2-o-toninisoxiHoniH-1(2H)-oH (4004) (80 mr, 54 %), AK XOBTY
TBEPAY PEYOBUHY.

Mpuknag 13: CuHtes 3-(1-(9H-nypuH-6-inamiHo)eTun)-8-MeTun-2-0-ToNini3oxiHonid-1(2H)-ony
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Cxema 26: CuHres 3-(1-(9H-nypuH-6-inamiHo)eTumn)-8-MeTun-2-0-ToninisoxiHoniH-1(2H)-ony
(Cnonyka 4106)

HGE

41 4105 4108

[o nepemiwanoro posdnHy 3-(rigpokcumeTnn)-8-metTun-2-o-toninisoxiHoniH-1(2H)-ony 1606 (2,79
r, 10 mmone) y CH2Cl2 (200 mn) gogatwte MNO2 (5 1) i oTpumaHy cymilll nepemillyoThb niJ 3BOPOTHUM
xonoaunbHUKom 3 rog. Cymill 3annLaoTb OXONOHYTW A0 KIMHATHOT TeMnepaTypu i KOHUEHTPYIOTb in
vacuo. 3anuuiok ouYMLLaloTb KONMOHHOK dnew-xpomMatorpadiieio Ha cunikareni (10-50 % EA/PE),
OTPUMYIOUM NPOAYKT, 8-MeTun-1-okco-2-o-tonin-1,2-auriapoizoxiHonid-3-kapbanbaerig 4101 (2,5 r,
90 %), Ak Biny TBepAy PEYOBUHY.

8-meTun-1-okco-2-o-tonin-1,2-aurigpoisoxiHonin-3-kapbanbaerin 4101 (24 r, 8,6 MMOnNb)
po3umnHATb Yy 6espogHomy TId (280 mn) i oxonomkywTb A0 -78 °C nig HiTporeHom. MOBiINbHO
popatote metun MgBr (2 M, 5 mn, 10 MMonb) | OTpuMaHy cymill nepemiwyoTs npu -78 °C 2 roa.
Dopatote H20 (5 Mn) i NOTiM po3uunH BruBaroTh y nig-soay (200 mn) i ekcTparyoTb eTun aueratom (3
x 50 mn). O6'egHaHM OpraHiyHMIA Wap NpoOMMBAKOTL PO3CONOM, cywaTtb Hag Na2SOs i QinbTpyoTh.
®dinbTpaT KOHUEHTPYIOTH in vacuo i 3anuLloK O4YULLAaOTb KOMOHHOW dnelu-xpomaTorpadieo Ha
cunikareni (10-50 % EA/PE), oTpumytoun npoaykt, 3-(1-rigpokcieTun)-8-mMeTun-2-0-ToninisoxiHormiH-
1(2H)-oH 4102 (1,8 1, 71 %) 5k Biny TBEpAY PEYOBUHY.

Ho posuunHy 3-(1-rigpokcueTun)-8-meTun-2-o-ToninisoxiHonid-1(2H)-ony 4102 (1,6 r, 5,5 mmons) y
CH2Cl2 popatote PPhs (2,889, 11,0 Mmonb) i oTpumaHy Cymill nepemillyloTb Npu  KiMHATHIN
Temnepatypi 30 xsun. MNotim gopatote CBrs (3,64 1, 11,0 mmonb) npu 0 °C. OTpuMaHy cymill
3anuLIaloTb HarpiTUCk A0 KIMHATHOI TeMmnepartypu, nepeMiltyotbe 30 XBUI. | KOHLEHTPYIOTb in vacuo.
Cupuii NpoaykT OuYMLLAIOTL KOMOHHOW dnew-xpoMarorpadiiero Ha cunikareni (30-50 % EA/PE),
oTpuMytodM BaxkaHui nNpoaykT, 3-(1-6pomeTun)-8-metTnn-2-o-toninisoxiHonin-1(2H)-on 4103 (1,8 r,
91 %) sk Biny TBEPAY PEYOBUHY.

Ho nepemiwaHoro posuuHy 9-(tetparigpo-2H-nipaH-2-in)-9H-nypunH-6-aminy 4103 (436 mr 2
MMonb) y 6eagoaHomy OM® (10 mn) gopatotb NaH (60 % y miHepanbHOMy mMacni, 77 mMr, 2 MMONb) i
cymiw nepemiwyiote 30 xsun. Jogatoteb 3-(1-6pomeTun)-8-metnn-2-o0-ToninisoxiHoniv-1(2H)-on 4104
(700 mr, 2 mmonb). Cymill nepemiwyoTs 2 rog., BNuBatoTh y nig-soay (200 mn) i ekcTparyioTb eTun
auetatom (3 x 50 mn). O6'eAHaHMI OpraHivyHUIA Wap NpoMUBaKTb posconom (20 Mn), cywartb Haja
Na2S0;s i dinbTpyloTh. PiNbTpaT KOHUEHTPYIOTH iN vacuo i 3anuLIOK OYULLIAOTL KOJIOHHOW drew-
xpomarorpadieroc Ha cunikareni (10-50 % MeOH/OXM), oTpumyoun npoaykr, 8-metun-3-(1-(9-
(TeTparigpo-2H-nipaH-2-in)-9H-nypuH-6-inamiHo)eTnn)-2-0-toninizo-xiHoniH-1(2H)-on 4105 (500 wr,
51 %), Ak Giny TBepAy PEYOBUHY.

8-metnn-3-(1-(9-(teTparigpo-2H-nipan-2-in)-9H-nypuH-6-inamiHo)eTnn)-2-0-ToninisoxiHo niH-
1(2H)-on 4105 (180 wmr, 0,36 mMonb) posunHaoTe y MeOH (HCI) (50 mn) i nepemiwyioTs 2 rogj.
Hopatotb BogHMIA po3dnH NaHCOs i pH gosoaats Ao 9. CyMill QpinbTpyioTh | PinNbTpaT KOHUEHTPYIOTh
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in  vacuo, oTpumyloun  BaxaHud  npoaykt,  3-(1-(9H-nypuH-6-inamiHo)eTun)-8-meTun-2-o-
ToninisoxiHoniH-1(2H)-oH 4106 (80 Mr, 54 %), 5K >KOBTY TBEepAy PEYOBUHY.

Mpuknag 14: Cuxtes 3-(4-amiHo-1-((8-meTun-1-okco-2-o-Tonin-1,2-aurigpoisoxiHoniH-3-in)metun)-
1H-nipasono[3,4-d]nipumiguH-3-in)-5-pnyopdeHin aurigporen pocdary

Cxema 27. CuHTe3 3-(4-amiHo-1-((8-meTun-1-okco-2-0-Tonin-1,2-aurigpoisoxiHonin-3-in)metun)-
1H-nipasono[3,4-d]nipumignH-3-in)-5-pnyopdenin aurigporeH docdaty (Cnonyk 4903)
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3-((4-amiHo-3-(3-dbnyop-5-rigpokcudreHin)-1H-nipasono[3,4-d]nipumignH-1-in)metTnn)-8-mMmeTun-2-
o-ToninizoxiHoniH-1(2H)-on 4301 (250 wr, 0,5 mmonb) posuuHsAloTe y 6e3ogHomy TId (15 mn) y
KPYrnoAoHHIn konbi y TempsBi (3akpuTii anomiHieBoo ¢onbrow) i oxonomkytots go 0 °C nia
aproHom. [Hopaiote CBrs (498 mr, 1,5 mmone) i notim gietundocdit (129 mkn, 1,0 MMmonb) i
TpieTunamid (417 mkn, 1,5 mmonb). OTpUMaHy CyMill NEPEMILLYIOTL Y TEMPABI NpuU TeMnepaTypi Bia
0°C po kimHaTHOi npoTarom 16 roAd. Cymill posnoAinswTb MK eTun auetaTtoMm i po3conom.
OpraniyHui wap cywartb Hag NaxSO04, QinbTpyloTb i KOHUEHTPYIOTH in vacuo. 3anuiok OYULLAoTh
KOMOHHOI XpoMmaTorpadieo Ha cunikareni, enwdn MetaHonom i OXM i otpumytoun OaxkaHui
NPOAYKT, 3-(4-amiHo-1-((8-meTun-1-okco-2-o-Tonin-1,2-AurigpoisoxiHoniH-3-in)MeTumn)-1H-
nipasono[3,4-d]nipumignn-3-in)-5-cnyopdenin aietun docdar 4302 (200 mr, 62 %), Ak OinysaTty
TBEPAY PEYOBUHY.

3-(4-amiHo-1-((8-meTun-1-okco-2-o-Tonin-1,2-aurigpoisoxiHonin-3-in)metun)-1H-nipasono[3,4-
d]nipumiaun-3-in)-5-conyopdrenin  gietun docdar 4302 (170 mr, 0,26 MMONb) POIUNHSAOTL Y
6espogHoMy CH3CN (5 mn) i oxonogxkywTe Ao 0 °C nig aproHom. OBINBHO LWNpULOM A0AAI0Tb
TMSBr (0,34 mn, 2,64 mMonb) i OTpMMaHy CyMmill nepemiwyoTe npu Temnepatypi Biga 0 °C go
KiMHaTHOT 16 rog. Akwo PX-MC nokasye HeBemnuKy KinbKiCTb BMUXIAHOrO maTepian, AodalTb LWe
TMSBr (0,1 mn) i nepemiwyoTe npu KiMHaTHIK Temnepatypi 5 rog. Px-MC nokaxe nosHe
NepPEeTBOPEHHS.

CyMilll KOHLEHTPYIOTb in vacuo i 3anuuiok posdnHawTbs y EtoO (10 mn) i H20 (0,5 wmn) i
nepemiwyiotb 30 XBUM., NOTIM KOHLUEHTPYIOTb in vacuo, OTPUMYKOYN BaxkaHuin NpoaykT, 3-(4-amiHo-1-
({8-meTun-1-okco-2-o-tonin-1,2-auriapoisoxiHoniH-3-in)meTumn)-1H-nipasono[3,4-d]nipumignH-3-in)-5-
dnyopdreHin gurigporen drocdrat 4903 (140 mr, 91 %).

Mpuknag 15: IKsp ans BubpaHmx cnonyk
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Tabnuuga 4

IKso ans BubpaHmx cnonyk In vitro

++++ (MeHLwe 100

IK50 (HM) + (6inbwe 10 MM) | ++ (MeHLwe 10 MM) | +++ (meHwe 1 MM) HM)

PI3K5 Cnonyka No. Cnonyka No. Cnonyka No. Cnonyka No.

1.5, 05, 27, 38,05, | & %, 15, 15, 18,25, | &5 6 L& & 10
A0, R, 46,92, 1YY, | 8, 2, 33038, 34, B, 12, 0%, 19, 49,
TER, BID NS, LRE | 3, 38, 82, 43, A4, 20, I, 28, 23, I8,
B, LEN, ITE, IER, | A%, 49 48, 810, Y, 33, 17, 4%, 80,
P90, 1HT, TUR, 0S8, | VI, 8, ¥F 96, MG, | 3hO3N, 83, 34, 58,
BB, BIO, REX, R34, | 0T 1 VAR, 1¥E, | 36 5K, §%, 50, 81,

IV, TR, R30, 2ER, | v aeN, 184, 191, | &% 83 84, 88, 88,
2T, 6, BRS, 2WE, | ION, 196, 19%, 300, | &7, 88, T, TR, 73,
398 20, D0, 2, 2, | 74, TH, VS, TR TR

FTEY,REY, HEE, HEQ, | TR, B0, R, B2 &Y,

5
$1, 9, #3, 9E, #Y,
§8, B, 100, 1,
13, 13, 104, 108,
10, 109, 114, 1YL
T, IR, B R4, 115,
PES, ERD, 12, 128,
36, IN8, 134, 133,
136, 137, 138, 139,
181, 14Y, 184, 145,
B, 147, 145, 19,

ISQ, I8YIRE, 183,

154, 153, 158, 187,
1S58, 13, I8, 181,
162, 168, 167, 188,
169, 170, ITH IV,
IFE, TS, VT, 178,
198, 188, 192, 14,
] R0, T,

RN, 243,

8, 32, 33

t
T, R68, IR, 7Y,
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IKso ans BubpaHmx cnonyk In vitro

Tabnuuga 4

IK50 (HM)

+ (6inbwe 10 MM)

++ (MeHwe 10 MM)

+++ (MeHwe 1 mM)

++++ (MeHLwe 100
HM)

289, 380,391, 393,
85, 388, 29T, I,
3, 30T, 30, 38

PI3K y

Cnonyka Ne
§,4 8 18, 3K, 43,

S8, 88,
18, 197, 198, 300,
20, 2D, 20, 208,
W7, TR, 209, 116,
X320, 213, 21,

ANE G AR I8

e

1, 1Y,

hoXRE, 32T, A,

Cnonyka Ne
§7 34, 38,37, 38,

& <

3

4
S, 82, 94, 108, 107,
B0, 164, 179, 178,
7R, 184, 183, 100,
191, 153, 199,303,

346, 234, 33, 232,

[

, 87,81, 85,

N

Cnonyka Ne
288, 1,14,

3R 41, 48, 47, 39
31, 33, 38, 88, W,
ThOYVE I, N B,
33, B8, 99,104, 1Y,
iﬁ}"v?, 108, 18, 188,

”,

&Y, 182, 18, 18%,
i

Cnonyka Ne
38,7, 12, 15, 38,
BO2E 3, 38, 35,

29, 3, 31, 33,
sy, 8,
H2, 83, o4, &7, 88,

£

81, 83, B3, B4, 86,

, 8L,
39,99, 95,

74

87, 5§,
56, 97, 101, 102,
142, 145, 146, 147,
148, 145, 350, 151,
132, 10, 18T 188
PR, PN, 1T,
P, 1T 183, 1,
193, 193, 134, 238,
248, 247, 248, 23R,
IO, 263, 287, 269,
ITE, T, TIE, 2RI,
283, 284, 2

I8

89, 250,

PI3K o

Cnonyka Ne
RNICR N NS R A 2
B, RS 18 T IR,
O30, 31,3, 3%
I8, T, WS, 23,08,

AR R 3 J A N

T3, 0, 9, R, 81,

Cnonyka Ne
3,783, 86, B4, 8,

|9, 90, W7, 1, 113,
PI%, 183, 188, 17,
{73, 189, 199, 296

Cnonyka Ne
33,85, B0 1,

45, 847, 149, 13N

CnonyKa Ne
43, TR, 18,135

153, 158, 186, 137,
AR, 1R P
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Tabnuuga 4

IKso ans BubpaHmx cnonyk In vitro

IK50 (HM) + (6inbLue 10 MM) | ++ (MeHwe 10 MM) | +++ (menwe 1 MM | ('\:i/'l")l-“e 100

32, N5, 85, 37, §%,
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Tabnuuga 4

IKso ans BubpaHmx cnonyk In vitro
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IKso ans BubpaHmx cnonyk In vitro

Tabnuuga 4
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Tabnuua 5
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Mpuknag 16: AHanis ekcnpecii i npurHiveHHA p1100/p85a, p110p/p85ac, p1108/p85ux i p110y:

Knac | PI3-K moxxe 6ytn npuabanuin (p110a/p85a, p1103/p85«, p1108/p85« Big Upstate i p110y
Big Sigma) abo ekcnpecosani, Ak onucaHo y (Knight et al., 2004). IKso BUMipSOTb 3 BUKOPUCTAHHAM
ctaHgaptHoro TLUX aHanidy ansa akTMBHOCTI ninigHOT KiHa3u (onucaHo Hmxide abo aHanisaom 3
3axonneHHam vyepes membpaHdy c. KiHasHi peakuii npoBoAATb NPUrOTYBAHHAM peakuiiHy CymiLli, wo
MICTUTb KiHa3y, iHribiTop (2 % OMCO vy kiHueBil koHUeHTpauji), 6ycdep (25 mM HEPES, pH 7,4, 10
MM MgCl) i worHo o6pobneHuin ynbTpassykom docdaTtuguniHosuton (100 mkr/mm). Peakuit
iHiLiloOTE AogaHHaM AT®, wo mictutb 10 MkimMn y-32P-AT® go KiHUeBoi KoHueHTpauii 10 a6o 100
MKM i 3anuwatoTb Ha 5 xBun. npu KiMHaTHIA TemnepaTypi. Ona adanisy TLUX peakuii notim
npunuHaAloTe aogaHHsMm 105 mkn 1N HCI i notim 160 mkn CHCI3:MeOH (1:1). bidasHy cymiw
NepeMillyioTb, LEHTPUAYIYIOTb | OpraHiyHy dasy nepeHocsATb y HOBY TPyOKy MIMETKOK, MOKPUTOM
CHCIs. Lien HaHnocaTb Ha nnaTtu TLWX i 06pobnsioTtb 3-4 rog. 65:35 posunHom n-nponanon:1M outoBa
kucnota. Mnatyn TWX cywaTs i eKCNoHyoTb HA hochopHOMY ekpaHi (Storm, AMepsham) i KBaHTYIOTb.
Ona KOXHOT CMOMNyKM AakTMBHICTb KiHA3W BUMipAOTb npu 10-12 i KOHUEeHTpauiax iHribitopy, sKi
penpeseHTyIOTb ABOKPaTHI PO3piaXkeHHA HaWBULLIOT KOHUeHTpauil (3BuyainHo 200 mkM). [Ins cnonyk 3
3HAYHOI aKTUBHICTIO, BU3HAYEHHS |Kso MOBTOPIOIOTL 2-4 pa3u | 6epyTb ix cepegHe.

[HWi KkoMepuiHi koMnnekTn abo cucteMn AN aHanidy aktueHocten PI3-K € Takox gOoCTynHUMM.
Taki KOMNNEKTU CUCTEMU MOXYTb OYTWM BUKOPUCTaHI ANsl CKPUHIHrY iHriGiTopis i/abo aroHictiB PI3-K,
Bkmovaoun (He nuwe) PI3-kiHasn «, B, & i y. Tunosow € cuctema HTRF™ ananisy PI3-kiHasu
(moguuun) Big Upstate. AHania MoXxHa Ha npoBOAUTM 3a npouedypamu, 3anponoHOBaHUMMU
BUPOOHMKOM. Llen aHani3 € aHanisom y vaci FRET, skun Henpsimo Bumipsie npoaykt PIP3, yTBopeHun
aktusHicTio PI3-K. KiHasHy peakuilo npoBoaATb y MIKpOTUTPYBanbHOMY nnadweTi (Hanpuknag, 384-
KOMipkoBOMY). MoBHMI peakuifiHuii 06'eMm CTaHOBWUTbL Npubnm3Ho 20 MKN Ha KOMIpKYy. Y nepLuin
onepavuji Ko>kHa komipka oTpumye 2 MKkn BunpobysaHoi cnonykn 20 % OMCO, oTpumaHoro y 2 %-i
KiHUEBIN KOHUeHTpauii. lMoTtim npubnusHo 14,5 mMkn cymiwi kiHasa/PIP2 (pospimkenin y 1X
peakuiiHomy Oydep) 40AaI0Th Y KOXHY KOMIPKY AN KiHUEBOT KOHUeHTpauil kiHasu 0,25-0,3 mkr/mn
kiHasn i 10 MkM PIP2. MnaHweT repMeTu3yloTh i iHKyOyloTb 15 XBUM. NpU KiMHATHIA TeMnepaTypi.
LLo6 noyaTtn peakuito 3,5 mkn ATP (pospimkeHomy y 1X peakuiiHomy Oydepi) AogalTb y KOXHY
KOMIpKy Ans KiHUEeBOT KoHueHTpauii 10 mkm AT®. MNnaHweT repMeTusyloTh i iHKyGyloTb 1 rog. npu
KiMHaTHin Temnepatypi. Peakuito NpUnMHAIOTL 40AAaHHAM 5 MKST CTOM-PO3YMHY Y KOXKHY KOMIPKY i NOTiM
5 mkn Detection Mix. MnaHWweT repMeTU3yloTb, iHKYOYIOTL 1 roa. Npu KiMHATHIN TeMneparypi i NoTim
NPOBOAATL 34YUTYBAHHA HaNEXHUM MNaHWeTHUM 34uTyBadveM. [aHi aHanisyoTb i Bu3HavaloTb IKso 3
BUkopuctaHHam GraphPad Prism 5.

Mpuknag 17: AHanis ekcnpecii i npurHiveHHa Abl

MepexpecHa akTUBHICTb 0AHOT abo BinbLue cnonyk BuHaxoay abo ii BiACYTHICTb NpoTu KiHasu Abl
Moxke OyTu BuMIpsiHa 3rigHo 3 Oyab-AKMMK BigOMMMKM npoueaypamu abo cnocobamm, onMcaHumu
HWKk4e. Cromnyku, onucaHi TyT, MOXyTb OYTWM aHanisoBaHi y TpbOX €K3eMnnsapax Ha Ailo npotu
pekoMOiHaHTHOT NoBHOAOBXMHHOT Abl abo Abl (T3151) (Upstate) B aHanisi, wo Bknwovae 25 MM
HEPES, pH 7,4, 10 mM MgCl2, 200 mkM AT® (2,5 mkimn v-32P-AT®) i 0,5 mr/mn BSA.
OnTtumizoaHui nentugHun cyéerpart Abl EAIYAAPFAKKK BUKOPUCTOBYIOTL sk dhocdhoakuentop (200
MkM). Peakuil npunuHAIOTE HaHeCEeHHAM Ha docdouenionosHi nuctu, aki npomusaloTe 0,5 %-to0
docdopHoo kucnot (npubnusHo 6 pasiB, 5-10 xBun. KOXHMR). JIuCcTM cywaTb | NepeHeceHy
pPafioakTUBHICTb KBAHTYIOTb (pOCOpPHMM BigoBpakeHHAM.

Mpuknag 18: AHanis ekcnpeci i npurHiveHHa Hek

MepexpecHa akTMBHICTb 04HOT abo GinbLue cnonyk BUHaxoay abo ii BiACYTHICTb NpoTK KiHa3mn Hck
Moxke OyTu BuMIpsiHa 3rigHo 3 Oyab-AKMMK BigOMMMKM npoueaypamu abo cnocobamm, onMcaHumu
HWKk4e. Cromnyku, onucaHi TyT, MOXyTb OyTW aHani3oBaHi y TpbOX €K3emnnapax Ha Ailo npoTtu
pekoMOBiHaHTHOT NoBHOAOBXMHHOT Hek B aHanisi, wo skntovyae 25 mM HEPES, pH 7,4, 10 mM MgClz,
200 mMkM AT® (2,5 mkimn y-32P-AT®) i 0,5 mr/mn BSA. OntumisoBaHuin nentugHui cyberpar El
YGEFKKK BukopuctoBytoTb fk occoakuentop (200 mkM). Peakuii NpMnMHAIOTL HAHECEHHAM Ha
drocouentonosti nuctu, ski npomusaTb 0,5 %-10 docdopHoo kucnot (NpubnusHo 6 pasis, 5-10
XBUI. KOXHWK). JIMCTW cywatb | MNepeHeceHy padioakTUBHICTb KBAHTYIOTb  (POCCOPHUM
BiOOpaXKEHHSIM.

Mpuknag 19: AHanisn ekcnpecii i npurHiveHHa iHcyniHosoro peuentopa (IR)

MepexpecHa akTuBHICTb 0AHOT abo GinbLue cnonyk BuHaxoay abo ii BiACYTHICTb NPOTK peuentopa
kiHasn IR moxe OyTM BUMIpAHa 3rigHO 3 Oyab-SkMMM Bigomumu npouegypammn abo crnocobamm,
onuCaHUMKU Hmxkde. Cnonyku, onucaxi TyT, MOXyTb ByTK aHani3oBaHi y TPbOX €K3eMMnsipax Ha Aito
NpoTU PeKOMOIHAHTHOrO iIHCYNIHOBOTrO peuenTopa B aHanisi, wo sknwvae 25 mM HEPES, pH 7,4, 10
MM MgClz, 200 MkM AT® (2,5 mkimn y-32P-AT®) i 0,5 mr/mn BSA. lMNoni E-Y (Sigma; 2 mr/mn)
BUKOPUCTOBYIOTb SK cyOcTpar. Peakuii NpunuHAIOTD  HAHECEHHAM Ha  HITPOUENoNosy, Hky
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npomusatoTe 1M NaCl/1 %-10 dochopHo KucnoT (Npubnu3Ho 6 pasie, 5-10 xBuM. KOXHURA). Jluctu
CyLLATb i NEPEHECEHY PadioakTUBHICTb KBAHTYIOTb POCHOPHUM BiJOOPAXKEHHSIM.

Mpuknag 20: AHanisu ekcnpeci i NPUrHiveHHa Src

MepexpecHa akTuBHICTb 0AHOT abo GinbLue cnonyk BuHaxoay abo ii BiACYTHICTb NPOTK peuentopa
kiHasn IR moxe OyTM BUMIpAHa 3rigHO 3 Oyab-SkMMM Bigomumu npouegypammn abo crnocobamm,
ONUCAHUMKU Huxde. CNonyku, onNucaHi TyT, MOXyTb OYTWM aHani3oBaHi y TPbOX €K3eMMnsipax Ha Aito
NpoTU PeKOMOIHAHTHOrO iIHCYNIHOBOTrO peuenTopa B aHanisi, wo sknwvae 25 mM HEPES, pH 7,4, 10
MM MgClz, 200 mkM AT® (2,5 mkimn y-32P-AT®) i 0,5 mr/mn BSA. OntumisoBaHuii nenTuaHUn
cyberpar KiHasu poaAuHU Src BUKOPUCTOBYIOTH K dhocdoakuentop (200 mkM). Peakuii npunuHsoTb
HaHeceHHAM Ha dhocdoLentonosHi NUCTH, aki npomusatotb 0,5 %-10 hochopHOoto kucnoT (NpudnnsHo
6 pasiB, 5-10 xBun. KO>kHWI). JIMCTU cywaTtb i NnepeHeceHy padioakTUBHICTb KBaHTYIOTb (pochopHUM
BiOOpaXKEHHSIM.

Mpuknag 21: AHanisu ekcnpecii i npurHiveHHa QHK-PK (OQHKK)

MepexpecHa akTuBHICTb 0AHOT abo GinbLue cnonyk BuHaxoay abo ii BiACYTHICTb NPOTK peuentopa
kiHasn IR moxke ©yTu BuMipAHa 3rigHo 3 Oyab-akumu Bigomumu npouegypamu OHK-PK moxkHa
npuabartu Big Promega i aHanisysatun 3 BukopuctaHHsam OHK-PK 3riaHo 3 iHCTpyKLisiMM BUPOBGHUKKA.

Mpuknag 22: AHanisn ekcnpecii i npurHiveHHa mTOR

MepexpecHa akTUBHICTbL 0AHOT abo Ginblie cnonyk BuHaxody abo ii BiacyTHiCTb npotn MTOR
Moxke OyTu BuMIpsiHa 3rigHO 3 Oyab-AKMMK BigOMMMKM npoueaypamu abo cnocobamu, onUCaAHUMU
HWKk4e. CNONyKKW, ONUCaHi TYT, MOXYTb OYTKU aHani3oBaHi y TPbOX eK3eMNnsipax Ha dito npotn mTor B
aHanisi, wo sknoyae 50 mM HEPES, pH 7,5, 1 MM EGTA, 10 mM MgCl2, 2,5 MM, 0,01 % Tween, 10
MKM AT® (2,5 mkimn p-32P-AT®) i 3 mer/mn BSA. Cnonyku, onucaHi TyT, MOXKyTb ByTu TECTOBaHI Ha
pekombiHaHTHUI MTOR (Invitrogen) B aHanisi, Wo MICTUTb Wypayy pekombiHaHTHy PHAS-1/4EBP1
(Calbiochem; 2 wmr/mn) sik cyGeTpaT. Peakuil npunuHAIOTL HAHECEHHAM HAa HITPOLENIONo3y, SKy
npomusatoTe 1M NaCl/1 %-docdopHoto kucnotoro (npubnusHo 6 pasie, 5-10 xBun. koxHa). Jiuctu
CyLLATb i NEPEHECEHY PadioakTUBHICTb KBAHTYIOTb POCHOPHUM BiJOOPAXKEHHSIM.

KoMepuiiHO AO0CTYyNHUMKM € iHWi Komnnektu abo cucteMum AnA aHanisy aktmBHocTi mTOR,
Hanpuknag, moxHa sukopuctatu LanthaScreen™ Invitrogen. TyT onucaHo aHanis kiHa3u ansg Tecty
iHriditopie MTOR. LUen aHania € pospisHeHow y daci nnatdopmoiww FRET, aka Bumipse
docdopunisauito miveHoi GFP 4EBP1 uepes kiHasy mTOR. KiHasHy peakuito npoBoadATth y Ginin 384 -
KOMIPKOBOMY MIKPOTUTPYBanbHOMY NNaHLweTi. MoBHUIA peakuinHuin 06'eM CTaHOBUTL 20 MK Ha KOXHY
KOMIpKy i peakuinHuii 6ycdep mictute 50 MM HEPES pH 7,5, 0,01 % lMonicop®art 20, 1 MM EGTA, 10
MM MnCl2 i 2MM DTT. Y nepwin onepavuii Ko>kHa KOMipka OTpUMye 2 MKN BUNPOOYBaHOT CNOMAyKW y
20 % OMCO, oTpumaHoMy Y KiHUeBIi KoHUeHTpauii 2 % OMCO. MNoTtim 8 mkn MTOR, po3pigXeHoi y
peakuiiHomy 6ydepi, 40AAal0Tb A0 KOXKHOT KOMIPKM A0 KiHLUEBOT KOHUeHTpauii 60 Hr/Mn. [Ana novatky
peakuii aogatotb 10 mMkn cyMmiwn ATP/GFP-4EBP1 (pospigkeHy y peakuinHoMy Oydep) y KOXHY
KOMIpKY Ans KiHueBol koHueHTpauii 10 mkM AT® i 0,5 mkM GFP-4EBP1.

MnaHweT repMeTusytoTb i iHKYyOYyloTb 1 roA. npu KiMHaTHIA Temnepatypi. Peakuilo NpUnuHATb
0O00aHHAM Y KOXHY KOMipKy 10 Mkn cymiwi aHTutino Tb-aHtn-pT46 4EBP1/EDTA (po3spigxeHoi y
Oycepi TR-FRET) ana kiHueBoi koHueHTpauii 1,3 HM adtutina i 6,7 mM EDTA. MnaHweTt
repmMeTu3ytoTb, iHKyOyloTb 1 rod. nNpu KiMHATHIM TemnepaTypi i nNoTiM NPOBOAATb 34YMTYBAHHA Ha
nnadHwerti 3untyBadem TR-FRET LanthaScreen™. [aHi aHanisytotb i otpumyotb IKsp 3
BUKopuctaHHam GraphPad Prism 5.

Mpuknag 23: AHanisn ekcnpecii i NPUrHiMeHHa peuenTopa PoCTY BacKynsApPHOro eHAoTEeNito

MepexpecHa akTuBHICTb 0AHOT abo GinbLue cnonyk BuHaxoay abo ii BiACYTHICTb NPOTK peuentopa
VEGF wmoxe 6yTu BuMmipsiHA 3rigHo 3 Oyab-akMumu BigomuMu npoueaypamn abo cnocobamu,
ONUCAHUMKU Huxde. CNonyku, ONUCaHi TyT, MOXYTb OYTWM aHani3oBaHi y TpbOX €K3eMnnsapax Ha Aito
NpoTHU KiHA3HOro AOMeHy peuentopa pekoMbiHaHTHOT KDR (Invitrogen) B aHanisi, wo sknovae 50 MM
HEPES, pH 7,5, 1 MM EGTA, 10 MM MgClz, 2,5 MM, 0,01 % Tween, 10 mkM AT® (2,5 mkimn (p-32P-
AT®) i 3 mkr/mn BSA. Moni E-Y (Sigma; 2 Mr/mn) BUKOPUCTOBYIOTb K cyBcTpat. Peakuil npunuHaI0TL
HaHeCeHHAM Ha HiTpouenonody, sky npomusaioTe 1M NaCl/1 %-10 docdopHOO KUCNOTO
(npubnu3Ho 6 pasis, 5-10 xBUN. HA KOXHY). JINCTU CyllaTh i NEPEHECEHY padioaKkTUBHICTb KBAHTYIOTb
docdhopHUM BiaoBparkeHHSIM.

Mpuknag 24: AHanisu ekcnpecii i npurHiveHHa edpuHoBoro peuentopa B4 (EphB4)

MepexpecHa akTUBHICTb 0AHOT abo Ginblie cnonyk BuHaxoay abo 1i BiACYTHICTb npoTu EphB4
Moxke OyTu BuMIpsiHA 3rigHO 3 Oyab-AKMMK BigOMMMKM npoueaypamu abo cnocobammu, onMCaHUMU
HWKk4e. CMomnyku, onucaHi TyT, MOXYyTb OyTU aHani3oBaHi y TPbOX €K3eMMnnsApax Ha Ailo npoTu
pekoMOBiHaHTHOT eppuHoBOro peuentopa (Invitrogen) B aHanisi, wo Bkntodae 50 MM HEPES, pH 7,5,
1 MM EGTA, 10 mM MgClz, 2,5 MM, 0,01 % Tween, 10 mkM AT® (2,5 mkimn p-32P-AT®) i 3 mkr/mn
BSA. Moni E-Y (Sigma; 2 mr/mmn) BUKOPUCTOBYIOTb AK CyOCTpaT. Peakuii NpunmHAIOTbL HAHECEHHAM Ha
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HiTpouenonosy, aky npomusaiote 1M NaCl/1 %-t0 docdopHoto kucnototo (npudnusHo 6 pasie, 5-10
XBWUI. KOXHY). JTMCTU CyLlLaTh | NEpeHeCeHy paaioakTUBHICTb KBAHTYIOTb POCHOPHUM BigoBparkeHHAM.

Mpuknag 25: AHanisu ekcnpecii i NpUrHideHHA peuenTopa enigepMmanbHOro pakrtopa pocTty
(EGFR)

MepexpecHa akTMBHICTbL 0AHOT abo Ginblue cnonyk BMHaxoay abo 1i BiACYTHICTb NpoOTU KiHa3u
EGFR moxe 6ytu BumipaHa 3rigHO 3 6yab-akuMu BigomMummu npoueaypamum abo cnocobamm,
onucaHUMKn Hmxide. Cnonyku, onucaHi TyT, MOXyTb ByTK aHamni3oBaHi y TPbOX €K3eMnnapax Ha Aito
NpoTu peuenTopa KiHa3Horo goMmeHy pekoMOiHaHTHOT EGF (Invitrogen) B ananisi, wo Bknovyae 25 mM
HEPES, pH 7,4, 10 mM MgClz, 0,1 % BME, 10 mkM AT® (2,5 mkimn p-32P-AT®) i 3 mrk/mn BSA. Moni
E-Y 40 (Sigma; 2 mr/mMmn) BUKOPUCTOBYIOTb fK cybcTpar. Peakuii NpuNUHAIOTL HAHECEHHSIM Ha
HiTpouenonosy, aky npomusaiote 1M NaCl/1 %-t0 docdopHoto kucnototo (npudnusHo 6 pasie, 5-10
XBWUI. KOXKHY). JINCTU CyLlLaTh | NEpEHECEHY PaaioakTUBHICTb KBAHTYIOTb (POCHOPHUM BigOBPaXKEHHSM.

Mpuknag 26: AHanisn ekcnpecii i NPUrHiMeHHA KOMNMNEKTHOro aHanisy

MepexpecHa akTUBHICTbL oAHOT abo 6Ginbwe cnonyk BuHaxody abo i BiACYTHICTb MNpPOTM
KOMMMNEKTHOT KiHasm moxe OyTu BuMipAHa 3rigHO 3 OGyab-sikumu BigoMumMu npoueaypamu abo
cnocobamu, onucaHumMu Huxkde. Cnomnyku, onucaHi TyT, MOXyTb OyTWM aHanisoBaHi y TpbOX
€K3eMnnsipax Ha it NpoTu peuenTop pekoMBIHAHTHOTO KiHasHoro aoMeHy (Invitrogen) B aHanisi, wo
Bkmovae 25 mM HEPES, pH 7,4, 10 MM MgClz, 1 MM DTT, 10 MM MnCl2,10 MM AT® (2,5 mkimn p-
32P-AT®) i 3 mkr/mn BSA. Moni E-Y (Sigma; 2 mr/mn) BUKOPUCTOBYKOTb K cybeTpar. Peakuii
NPUNUHAIOTE HaAHECEHHAM Ha HiTpouemonody, aky npomusawote 1M NaCl/1 %-0  docdopHoo
kucnoto (npubnusHo 6 pasiB, 5-10 xBUN. KOXHY). JIMCTM cywlatb i NepeHeceHy paaioakTUBHICTb
KBaHTYIOTb (0OCHOPHUM Big0OpakeHHAM.

Mpuknag 27: AHanisn ekcnpecii i npurHiveHHa RET

MepexpecHa akTMBHICTb 0A4HOT abo GinbLue cnonyk BUHaxoay abo ii BiacyTHicTb npotu RET moxe
OyTn BUMIipaHa 3rigHO 3 Oyab-sikummn BigoMumK npoueaypammn abo cnocobamm, ONUCAHUMU HUXME.
Cnonyku, onucaHi TyT, MOXyTb OyTW aHani3oBaHi y TPbOX €K3eMMnsapax Ha il npoTu peuenTopa
KiHazHoro gomeHy pekombiHaHTHOT RET (Invitrogen) B aHanisi, wo Bknodae 25 mM HEPES, pH 7 4,
10 MM MgClz, 2,5 mM DTT, 10 mkM AT® (2,5 mkimn p-32P-AT®) i 3 mkr/mn BSA. OntumisoBaHui
nentuaHun cybertpar Abl EAIYAAPFAKKK BukopuctoByoTbh sk dhocdoakuentop (200 mkM). Peakuii
NPUNUHAIOTE HaHeCceHHAM Ha docdouentonosHi nuctu, Aki npoMuealoTe 0,5 %-t0 docdopHoro
kucnotoo (NnpubnusHo 6 pasie, 5-10 xBUN. KO>XHMRA). JIMCTKU CyllaTb i NEPEeHECEHY paaioakTUBHICTb
KBaHTYIOTb (0OCHOPHUM Big0OpakeHHAM.

Mpuknag 28: AHaniam ekcnpecii i NpurHiveHHa peuenTopa TPOMOOLMTHOrO daktopa pocTy
(PDGFR)

MepexpecHa akTUBHICTb 0AHOT abo Ginblue cnonyk BuHaxody abo ii BigCyTHiCTb npotn PDGFR
Moxke OyTu BuMIpsiHa 3rigHo 3 Oyab-AKMMK BigOMMMKM npoueaypamu abo cnocobamm, onMcaHumu
HWKk4e. CMomnyku, onucaHi TyT, MOXYyTb OyTU aHani3oBaHi y TPbOX €K3eMMnnsApax Ha Ailo npoTu
peuenTopa KiHasHoro gomeHy pekoMOiHaHTHOT PDG (Invitrogen) B aHanisi, wo mictute 25 mM
HEPES, pH 7,4, 10 MM MgClz, 2,5 MM DTT, 10 HM AT® (2,5 mkimn p-32P-AT®) i 3 mkn/mn BSA.
OnTtumizoaHui nentugHun cyocrpar Abl EAIYAAPFAKKK BukopuctoBytoTh sk dhocpoakuentop (200
MkM). Peakuil npunuHAIOTE HaHeCeHHAM Ha docdouenionosHi nNUcTu, ski npomusaroTe 0,5 %-t0
docdopHoo kucnotorw (NpubnuaHo 6 pasis, 5-10 xBWUMN. KOXHMI). JIMCTM cywaTtb i NepeHeceHy
pPanioakTUBHICTb KBAHTYIOTb (pOCOPHUM BigOBpakeHHAM.

Mpuknag 29: AHanisn ekcnpecii i npurHiyeHHa nos'asaHoi 3 FMS kiHasoto Tuposuny 3 (FLT-3)

MepexpecHa akTUBHICTL 0A4HOT abo Oinblie cnonyk BuHaxody abo 1i BigcyTHicTb npotu FLT-3
Moxke OyTu BuMIpsiHa 3rigHo 3 Oyab-AKMMK BigOMMMKM npoueaypamu abo cnocobamm, onMcaHumu
HWKk4e. CMomnyku, onucaHi TyT, MOXYyTb OyTU aHani3oBaHi y TPbOX €K3eMMnnsApax Ha Ailo npoTu
peuenTopa KiHA3HOro AomeHy pekombiHaHTHoOT FLT-3 (Invitrogen) B aHanisi, wo mictute 25 mM
HEPES, pH 7,4, 10 mM MgClz, 2,5 MM DTT, 10 HM AT® (2,5 mkimn p-32P-AT®) i 3 mkr/mn BSA.
OntumizoBaHuin nentugHuin cydcrpat Abl EAIYAAPFAKKK BrkopucToByIOTb sk dhocdoakuenTop (200
MkM). Peakuil npunuHAIOTE HaHeCEeHHAM Ha docdouenionosHi nuctu, aki npomusaloTe 0,5 %-to0
docdopHoo kucnotorw (NpubnuaHo 6 pasis, 5-10 xBWUMN. KOXHMI). JIMCTM cywaTtb i NepeHeceHy
pPanioakTUBHICTb KBAHTYIOTb (pOCOPHUM BigOBpakeHHAM.

Mpuknag 30: AHanisn ekcnpecii i npurHiveHHsa peuenTtopa KiHasu Tuposuny TEK (TIE2)

MepexpecHa akTMBHICTb 0gHOT abo GinbLue cnonyk BuHaxoay abo 1i BigCyTHICTb npoTu TIE2 Moxe
OyTn BUMIipaHa 3rigHO 3 Oyab-sikumMmu BigoMumMu npoueaypammu abo cnocobamm, ONUCAHUMU HUXME.
Cnonyku, onucaHi TyT, MOXyTb OyTWM aHamni3oBaHi y TPbOX €K3eMMnnsApax Ha Ailo npoTu peuenTtopa
KiHazHoOro gomeHy pekomOiHaHTHOT TIE2 (Invitrogen) B aHanisi, wo mictutb 25 mM HEPES, pH 7,4, 10
MM MgClz, 2 MM DTT, 10 MM MnClz, 10 mkM AT® (2,5 mkimn («-32P-AT®) i 3 Hi/mn BSA. Moni E-Y
40 (Sigma; 2 wmr/mn) BUMKOPUCTOBYIOTb fAK cybcTpar. Peakuil MpunyMHAIOTL HAHECEHHAM Ha
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HiTpouenonosdy, aky npomusawTb 1M NaCl/1 %-t0 docdopHoto kucnot (npnbnusHo 6 pasis, 5-10
XBWUI. KOXHY). JIUCTK cyLlLaTh i NepeHeceHy padioakTUBHICTb KBAHTYIOTb hOCOPHUM BiA0BpaXKeHHAM.

Mpuknag 31: AHanis aktusauii i nponicdepadii B-kniTuH

3aatHicTb 0aHOT abo GinbLue cnonyk BUHaxXoAay NPUrHidyBaTu akTueadito i nponicgpepadio B-knituH
BM3HaA4aloTb 3a CTaHAapTHUMKU NpoueaypamMu, Hanpuknag, aHaniaom in vitro kniTMHHOT nponidepadir,
SKMM BUMIPSIOTL MeTaboniyHy AaKkTUBHICTb XMBUX KNITUMH. AHani3 npoBoaAtb y 96-KOMIpKOBOMY
MIKPOTUTPYBanbHOMY MNaHwWeTi 3 BUKOpUcTaHHAM Alamar Blue. CnneHoBi B-knituHn Balb/c
ounwaloTb Hag rpagieHtom Ficoll-Paque™ PLUS 3 noganbllolo MarHiTHOK cenapauielo KniTuH,
BUKOPUCTOBYIOUM KOMMNIEKT Ans isonauii B-knitnH MACS (MileteHin). KniTuHKM BHOCATL Yy NNAHLLET NO
90 mkn 50000 kniTuH/komipka B-knituHHoMy cepegosuili (OB./XBUN.1 + 10 %FBS + Penn/Strep + 50
MKM bME + 5 MM HEPES). Cnonyky BuHaxoay po3piakytoTs B-kniTuHHOMY cepeaoBuLi i gogatots 10
Mkn o6'eM. MnaHweTn iHkyOytoTb 30 xBun. npu 37 °C i 5% CO2 (kiHueBa KoHueHTpauis OMCO
0,2 %). Qogatotb 50 Mkn cTUMynAUiiRHOT cymiwi anga B-knituH 3 10 mkr/mn LPS a6o 5 mkr/mn F(ab')2
Donkey anti-mouse IgM nntoc 2 HI/MN pekOMGBIHAHTHOTO MULAYoro IL4 y B-KNiTMHHOMY CepeaoBNLL.
MnaHweTtn iHkyOyoTE 72 roa. npu 37 °C i 5 % CO2. OopaioTte 15 mkn peareHty Alamar Blue y KOxHY
KOMIPKY i nnaHweTn iHkybyioTb 5 rog. npu 37 °C i 5 % CO2. MNpoBoasaTb 34nTyBaHHA (hriyopecueHuil
Alamar Blue npu 560Ex/590Em i o6uucniowTb IKsp abo ECso 3 BukopuctanHam GraphPad Prism 5.

Mpuknag 32: AHanis nponidepadii NyXnNUHHUX KiTUH

3aartHicTb oaHOT abo OGinblue CnoMNyk BMHAXOAy NPUrHiMyBaTu nponicdpepadito MiHilo NyXNUHHKUX
KNITUH BM3Ha4YaloTb 3a CTaHAapTHMMKU npoueaypamu, Hanpuknag, adanisoMm in vitro KniTMHHOT
nponidepadii moxxe 6yTn BUMipsaHa meTabonivyHa akTUBHICTb XXMBUX KMITUH. AHani3 NpoBoasaTb y 96-
KOMIPKOBOMY MIKpPOTUTPYBanbHOMY nMnaHweTi 3 BukopuctaHHam Alamar Blue. JliHii nioacbkux
NyXIUHHUX KNiTUH, oTpuMmaHux Big ATCC (Hanpuknag, MCF7, U-87 MG, MDA-MB-468, PC-3),
BUPOLLEHUX Y KOH(pnoeHuii y konbax T75, TpuncuHu3ywote 0,25 %-M TPUNCMHOM, NPOMWBAIOTb
CepeposuileMm lMyxnuHHux Knitnh (DMEM + 10 %FBS) i nnaHwetyiote y 90 mkn npu 5000
knitun/koMmipka y Cepeposuuldi MyxnuHHux KnituH. Cnonyky BuHaxody po3pigxytoTb y Cepeaosui
MyxnuHHUX KnituH i gogatots y 10 mkn o6'emi. MnaHweTwn iHkyOytoTh 72 rog. npu 37 °C i 5 % COs..
Hopaiotb 10 mkn peareHTy Alamar Blue y KoxHy KOMipKy i nnaHweT iHkybytoTb 3 rog. npn 37 °Ci 5%
CO:a2. MpoBoaATb 34nTYBaHHA dinyopecueHuii Alamar Blue npu 560Ex/590Em i o6uncniooTb IKse abo
ECso 3 BukopuctaHHam GraphPad Prism 5.

Mpuknag 33: AHTUNYXNMHHA aKTUBHICTb in Vivo

Cnonyku, ONUCaHi TyT, MOXYTb OYyTU OLHEHI Y NAHENi MIOACBKUX | MULLIAYUX NYXITUHHUX MOAENEN.

MakniTakcenbHi pedpakTopHi NyxnuHi Moaeni

1. KniHiyHa Moaenb KapuMHOMMW S€YHUKA

Lo nyxnuHy moaenb CTBOPKOIOTbL 3 Bioncii NyxnuMHM nauieHTa 3 pakoMm sevHuka. Big naudieHTa
6epyTb BioNncito NyxnMHK.

Cnonyku, onucaHi TyT, BBOAATb roniin MULLI, LLIO MaE NYXWHKU, 3 PO3KNaaoM 2 gHi x 5.

2. KceHoTpaHcnnaHTaTt noAcbKoi kapunHomn sevHnka A2780Tax (Mutated Tubulin).

A2780Tax € PE3UCTEHTHOIO [0 MNakmiTakcenio MOAENMO MNIOACLKOT KapuuHOMW sieqHuka. i
OTPUMYIOTb Big 4yTnuBOT OaTbKiBCbKOT niHii A2780 cniBiHkybaUi€lo KMiTUH 3 naknirakcenem i
Bepanaminem, MDR-peBepcHMM areHToM. Byno nokasaHo, WO MexaHi3M pPEe3UCTEHTHOCTI He
noe'asanuii 3 MDR i 3yMOBINEHUI MYTAL€0 Yy reHi, WO KoAye NPoTeiH 6eTa-TyOyniH.

Cnonyku, ONUcaHi TyT, MOXyTb OyTU BBEAEHI MULLIAM 3 PO3BMHEHOI0 MYXIUHOK KOXHI 2 AHi x 5.

3. KceHoTpaHcnnaHTtar KapunHoMu TOBCTOI KULLIKK NoANHN HCT116/VM46
(MynbTMMeJaKkaMeHTHa PE3UCTEHTHICTD).

HCT116/\VM46 € mynbTUMegakaMeHTHO PE3UCTEHTHOK KapUUHOMOIO TOBCTOT KULLKKU, OTPUMAHOLO
Big OartbkiBcbkoi niHii HCT116. In vivo y wmuwax HCT116A/M46 mana nocCTiiHO BUCOKY
PE3UCTEHTHICTb A0 NakMiTakcento.

Cnonyku, ONUcaHi TyT, MOXyTb OyTU BBEAEHI MULLIAM 3 PO3BMHEHOIO MYXINUHOKO 3 PO3KNAA0M KOXHI
2 OHi % 5.

5. Moaenb capkoMu muwein M5076

M5076 € muwiadoro pibpocapkoMoro 3 NPUPOAHOI0 pedpaKTOPHICTIO A0 NAKMITAKCEN!O in Vivo.

Cnonyku, onucaHi TyT, MOXyTb OyTU BBEAEHI MULLIAM 3 PO3BUHEHOIO MYXITMHOKO 3 PO3KNAA0M KOXHI
2 OHi % 5.

OaHa abo 6inblwe cnonyk BMHaAxXoAQy MOXYTb OyTu BUKOPUCTaHi y KOMOiHauii 3 iHWMMUK
TEpaneBTUYHMMMK areHTamm in vivo y MynbTUMEAMKAMEHTHO PE3UCTEHTHOMY KCEHOTpaHcnnaHTtaTi
KapuMHOMMU TOBCTOT Kuikn nmoguHm HCT/VVM46 abo y Oyab-AKin iHWIA BiaoMin Moaeni, BKIIOYaun
onucaHy TyT.

Mpuknag 34: AHanis MiKpOCOMHOT CTabinbHOCTI
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CrabinbHicTb 0aHOT abo O6inblue CMOMNyK BUHAxod4y BU3HAYalOTh 3rigHO 3 CTaHAAPTHUMU
npoueaypamu, Hanpuknag, crabinbHicTb oaHoT abo Ginblue Cnonyk BMHAXO4y BM3HA4YAlOTb in vitro
aHanisoM. 3okpeMa, aHani3oMm in vitro MiKpOCOMHOT cTabinbHOCTI BUMIPAIOTL CTabinbHICTL 0aHOT abo
Ginblle Cnonyk BMHaxody y MIiKpocoMax MediHku mMuui, wypa abo moguHu. Peakuilo MiKpocom 3
crnonykamu nposoaAte y 1,5-mininitpoin Tpybui Enenpopda. KoxHa Tpybka mictute 0,1 Hn 10,0
mr/mn NADPH; 75 mkn 20,0 mr/Mn mikpocom nediHkM muidi, wypa abdo nioguHu; 0,4 mkn 0,2M
docdarHoro 6ydepy i 425 mkn guctunsosaHoi H20.

Tpy0Oka HeraTueHoro koHtponio (6es NADPH) mictutb 75 mkn 20,0 mMr/mMn mMikpoCOM NEYiHKA MULLI,
wypa a6o nmwoaunun; 0,4 mkn 0,2M docdarHoro Oydepy i 525 mkn H20. Peakuito nounMHatoTb
poaanHsM 1,0 mkn 10,0 MM Bunpo®ysaHoi cnonyku. PeakuiriHi Tpybkn iHkybytoTb 37 °C. 100 mkn
3paska 36upatoTb y HoBY Tpybky EneHgopdba 3 300 mkn xonogHoro metaHony Ha 0, 5, 10, 15, 30i 60
XBUN. peakuii. 3pasku ueHTpudyrytots npu 15000 06./xBUN. ANA BUAANEHHA NpoTeiHy. Hagocaaosy
piauHy UeHTpudYroBaHOro 3paska nepeHocaTb y HoBy Tpybky. KoHueHTpauilo cTabinbHOT crnonyku
nicna peakuii 3 MIKPOACOMHOIO HaA0CaA0BOK PIAMHOD BUMIPAKOTL PiAMHHOK XpomaTtorpadieto/mac-
cnekTpomeTtpieto (LC-MS).

Mpuknag 35: Ananis ctabinbHOCTI Nnasmu

CrabinbHicTb 0gHOT abo Ginblue cnonyk BUHaxoAy y nnasmi BU3HAYawTh 3rigHO 3 CTaHAapTHUMU
npoueaypamu. [Oue., Hanpuknag, Rapid Commun. Mass Spectrom., 10: 1019-1026. MoxyTb
BUKOPUCTOBYBATUCH Npoueaypu 3 aHanisom BEPX-MC/MC nnasmu noguHKn, a Takox iHWKWX ccaBsuiB,
BKIIOYao4M Magny, cobaky, wypa i Muwy. 3amMOpPOXEHY TrenapuHi3oBaHy mIOACbKY Mnasmy
PO3MOPOXKYIOTh Y XONOAHIN BOASHIA BaHHi i ueHTpudyrytote 10 xBun. npu 2000 06./xun. i 4 °C
nepea BUKopucTaHHsaM. Cnonyky BuHaxoay aoaarotb 3 400 MKkM 06'emy po3umnHy A0 anikBOTU Harpitol
nnasmu o kiHuesoro o6'emy 400 mkn (a6o 800 mkn Ans BUSHAYEHHS! HANIBXUTTSA), WO MICTUTb 5 mkM
BunpoGyeaHoi cnonyku i 0,5 % OMCO. Peakuii iHkyOyloTb 3 CTpyLUyBaHHAM Ha O xBun. i 60 xeun. npu
37 °C abo Ha 0, 15, 30, 45 i 60 xBun. npu 37 °C BM3HAYEHHA HAMIBXUTTA. Peakuii npunuHAITb
nepeHeceHHaAM 50 mkn iHkybauinHoT cymiwi y 200 MKN NbOASHOrO AUETOHITPUNY | 3MillyBaHHAM
CTPYLWYBaHHAM NPOTArOM 5 XBWN.

3paskn ueHTpudpyrytote npu 6000 x g 15 xsun. npu 4 °C i 120 Mkn HagocagoBOi pPiAWHK
BUAANSIOTb Y YACTI TPYOKKU. 3pasku NoTiM BUNAPOWTL A0 CYXOCTi i aHanisytoTb BEPX-MC/MC.

3a baxaHHs1 TECTYlOTb OAHOYacHO oAHy abo Ginblie KOHTpONnbHUX abo etanoHHux crnonyk (5
MKM), Hanpuknag, NPONOKCUIYiH 3 HU3bKOK CTabiNbHICTIO Nnasmu i NponaHTeniH 3 cepeaHbOoro
CTabiNbHICTIO Nnasmu.

3pasku BiATBOPIOIOTb B aLeToHiTpuni/MeTanoni/soai (1/1/2, o6'em/06'em/o6'em) i ananisytotb (RP)
BEPX-MC/MC 3 moHiTopuHrom subparoi peakuii (SRM). BEPX cknagaetbcs 3 6iHapHOro Hacocy ansi
PX 40 3 aBToMaTu4HMM BiaOOpOM 3paskiB, 3 3MILLAHUM PEXUMOM, i KONMOHKo C12, 2 x 20 MM 3
BUKOPUCTaHHAM rpagieHTy. [MikoBi 30HKM, WO BigNOBigalTb aHanitaMm peectpytloTbes BEPX-MC/MC.
BiaHoweHHs 6aTbKiBCbKOT CMOMyKK, WO 3anumnack vYepes 60 xBun., 40 KinbkocTi y MomeHT 0 (%) €
ctabinbHicTio nnasmu. ONs BU3HAYEHHA MIBXUTTS BUKOPUCTOBYIOTb HAaXMIT MOYATKOBOT MiHIAHOT
OINAHKM norapudMivyHOT KpUBOT CNONYKK, WO 3anuwaetbea (%), y dyHKUIT vacy.

Mpuknag 36: XimiuHa cTabinbHICTb

XiMiyHy cTabinbHiCTb 0AHOT abo BinbLue CNONMyK BUHAXO0AY BM3HAYaKOTb 3rigHO 3 CTaHAAPTHUMM
npoueaypamu. Hani po3rnsgalTbCsl Aetani TUNOBI Npoueaypu OLHIOBAHHA XiMIYHOT cTabinbHOCTI
crnonyku BuHaxoay. bydepom ana aHanisy ximiuHOT cTtabinbHocTi € OydhepoBanuin occhaTom poscin
(PBS) 3 pH 7,4; iHwi npugaTHi 6ychepun Takox MoxxyTb 6yTi BUKOpUCTaHi. Cnonyky BUHaxoay AoAatoTb
no anikeotn PBS (y aBox eksemnnspax) Ans OTpUMaHHA kiHueBoro o6'emy 400 mkn 3 5 mkM
BunpoGyBaHoto crnonykoto i 1 % OMCO (ana BU3HAYEHHA NIBXKUTTS MPUrOTOBNAOTL 3PA30K NOBHUM
o6'emom 700 mkn).

Peakuii iHkyOyOTb, 3 CTpywlyBaHHsIM Ha O xBun. i 24 roa. npu 37 °C; AnA BU3HAYEHHS MiBXUTTA
3pasku iHkyOyoTb 0, 2, 4, 6 i 24 roa. Peakuii npunuHsatote goganHHam 100 mMkn iHky6auiiHoT cymilwi go
100 MKN aueToHITpUNY i nepemiwyBaHHAM npoTarom 5 xsun. 3pasku 36epirawots npu -20 °C go
aHanisy BEPX-MC/MC. 3a 6a)aHHs OAHO4YaCHO TECTYIOTb KOHTPONbHY ab0 eTanoHHy CrOmnyky,
Hanpuknag, xnopaMmoyuun (5 mkM), OCKiNbKM LA CNONyKa Mamke MOBHICTIO rigponisyeTbcs 3a 24 roa.
3pasku aHanisytotb (RP)BEPX-MC/MC 3 moHiTopuHrom Bubpatoi peakuii (SRM). BEPX cknagaerbcs
3 GiHapHoro Hacocy ansa PX 40 3 aBTtomatuyHum BiaGOpPOM 3paskiB, 3 3MILLAHUM PEXUMOM, i
KONoHkoto C12, 2 x 20 MM 3 BUKOPUCTAHHAM rpagieHTy. lMikoBi 30HKM, WO BiANOBiAalOTL aHanitam
peectpytoTbca BEPX-MC/MC. BigHoweHHs1 6aTbKiBCLKOT CNOMYKK, WO 3anuiumMnack yepes 60 xsun.,
[0 KINbKOCTi y MOMEHT 0 (%) € XiMiYHOI0 CTaBIinNbHICTIO CNOMYKU.

Mpuknag 37: AHanis kiHasu Akt

KniTuHn BKMOYAOTh KOMNOHEHTH WNaxy AK/mTOR wnsax, Bkhovadmn (He nuwe) miobnactu L6,
KNiTuHn B-ALL, B-kniTuHW, T-KNITUHKU, NEWKEMIYHI KNITUHKW, KNITUHU KICTKOBOIO MO3KY, TPaHCAYKOBaHi
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knitnin p190, dbinagenb@iicbki XpOMOCOMOMO3UTUBHI KNiTUHK (Ph+) i emBpioHHi ibpodnactu muLi,
3BMYANHO BUPOLLYIOTb Y KMITUHHOMY BUpOLlyBanbHOMY cepeaoBuuli, Hanpuknag, DMEM, 3
CUpOBATKOK Buyaqoro 3apoaka i/abo aHTubioTukamu, i BUPOLLYOTb A0 KOHADMIOEHTHOCTI.

Ona nopiBHAHHA AiT ogHOT abo Ginblie cnonyk BUHaxody Ha akTuadito Akt 3a3HadeHi KIiTuHU
no36aBnsATb CUPOBATKM NPOTArOM HOMI i iHKyOYIOTb 3 0aHOK abo Ginblue cnonykamu BuHaxoay abo
npnénusHo 0,1 % OAMCO npotarom Big npubnuaHo 1 xaun. 4o npubnusHo 1 rod. i NOTiM CTUMYNIOIOTb
iHcyniHoM (Hanpuknag 100 HM) npotarom Big npubnusHo 1 xBun. Ao npudnusHo 1 roa. KnituHu
Ni3yloTb CKOOMIHHAM Y NbOASIHUIA nisucHun 6ydep 3 MAP, Hanpuknaa, gogeuuncynbdaTtomMm HaTpito
iHribiTopamu npoteasu (Hanpuknag, PMSF).

Micna KOHTAKTyBaHHS KNITMH 3  JisucHUM Oydep, PO3YMH  KOPOTKOYACHO 06polbnstoTb
YNbTPa3ByKOM, OUULLAIOTL HA LEeHTPUdYsi, po3pisHaoTb SDS-PAGE, nepeHocsTh Ha HITpoUenonosy
abo PVDF i iMyHOOGNOTYIOTb 3 BUKOPUCTAHHAM aHTuTIN Ao docdo-Akt S473, hocco-Akt T308, Akt i p-
aktuny (Cell Signaling Technologies).

PesynbTatn nokasywTb, WO oOAaHa abo O6inblie Cnomnyk 3rigHO 3 BUHAXOAOM MPUTHIYYIOTb
CTUMYNbOBaHY iHcyniHOM docdopunsadito Akt npu S473. B iHwoMy BapiaHTi, AedKi Cnonyku
BUHaxoA4y, KpiM TOro, NpurHidyBanu ctTuMynboBaHy iHcyniHom ¢pocchopunsadito Akt npu T308. Takui
Knac cnonyk moxxe npurHidyyatu Akt 6inbLu e(peKTUBHO, HXK panamiuunH, i MOXyTb 6yTu iHOMKATOPOM
iHri6iTopie mTORC2 a6o iHribiTopis BMLLE pO3TaLLIOBAHOI KiHa3u, Hanpuknag, PI3K abo Akt.

Mpuknag 38: KiHasHa curHanisadia y KpoBi

CurHanisaujto PI3K/Akt/mTor BUMIPAIOTb Y KPOB'SSHUX KNITMHaxX 3 BUKOPUCTAHHAM Cnocoby
phosflow (Methods Enzymol. 2007; 434:131-54). MepeBarow uboro cnocody € Te, WO BiH 3a
NPUPOAOKD € aHani3oM OAMHOYHOT KIMITUHM | TOMY MOXKe 6yTu BUSIBIIEHA KNITUHHA FETEPOreHHICTb, a He
cepedHi ana nonyndauii. Lle [o3Bonse OQHOYACHO PO3PI3HATM YMOBMW CurHanisauii y pisHux
nonynsuisix, BU3Ha4eHUX iHwmMmMn mapkepamu. Cnocidé Phosflow € TakoK KinbKicHUM. s BUSHAYEHHS
aii oaHol abo 6Ginblue Cnonyk, onuMcaHuMx TyT, HedpakuioHOBaHI CnneHouutn abo MOHOHYKNEeapHi
KNITUHW NepudepinHoT KPoBi CTUMYNIOWTL aHTU-CD3 Ang iHiUiloBaHHA CUrHANbHUX KNITUH T-KNITUHOIO
peuentopa, AKi nNoTiM QIKCYOTb | MITATb NOBEPXHEBUMMU MapKepaMu | BHYTPILUHbOKNITUHHUMHK
docdonpoTeiHam. MokHa cnogiBatucb, WO iHriGiToOpKU, ONMCaHi TYT, MPUrHIYYIOTL ONOCepeaKoBaHy
aHTn-CD3 dhocdhopunisadito Akt S473 i S6, a panamiumH npurHivye pocdopunisauio S6i i noninwye
docpopunisadito Akt B yMoBax TecTy.

MoaibHUM YMHOM, anikBOTM LiNbHOT KPOBI iHKYOyOTb 15 XBUN. 3 HocieM (Hanpuknag 0,1 %OMCO)
abo iHribiTopamMu KiHasu npu pisHMX KOHUEHTpAaUifaX, i NOTiM A0AAal0Tb CTUMYNATOPKW ANSA MONEpPEYHOoro
3B'A3yBaHHA T-kniTuHHOro peuentopa (TCR) (aHTU-CD3 3 BTOPUHHUM aHTUTINOM) abo B-KniTMHHOro
peuentopa (BCR) 3 BUKOPUCTAHHAM aHTK-Kanna NerkonaHuoroBoro aHTutina (pparmentu Fab'2).

Yepes npubnusHo 5 i 15 xBun. 3pasku ikcywoTb (Hanpuknag, XonogHuMm 4 %-m
napadopmansgerignom) i BukopuctoByloTb anda phosflow. NoBepxHeBi MITKW BUKOPUCTOBYIOTH AN
po3pisHeHHA T- i B-KNITUH 3 BUKOPUCTAHHAM aHTUTIM, CNPAMOBaHMX A0 KMITUHHUX MOBEPXHEBUX
MapkepiB, Bizomux paxiBuam. PiseHb pocdopunisadii kiHasHoro cybetpaty, Hanpuknag, Akt i S6
noTiM BUMIpAIOTL iHKyDauielo iKCOBAHMX KNITUH 3 MIYEHUMM aHTUTINAMM, cneundivHuMM ao
docpopunboBaHnx i30popM uMx npoTeiHiB. lMonynaudilo KAITMH NOTIM  aHani3ylwTb MNOTOKOBOIO
LMTOMETPIEIO.

Mpuknag 39: AHanis popMyBaHHA KOMOHIT

KnitTuHn Muiayvoro KiCTKOBOro MoO3Ky, WOWHO TpaHcdopmoBaHoro petposipycom 90 BCR-ADI
(TpaHcaykoBaHi p190 KMiTUHM) NNAHLLETYOTb Y NPUCYTHOCTI Pi3HUX MEAUKAMEHTO3HUX KOMOIHAUIR y
METUNUENONO3HOMY cepeaosuLli M3630 npotarom npubnu3aHo 7 AHIB 3 PEKOMOIHAHTHOIO NIOACLKOro
IL-7 y npubnuaHo 30 % cupoBaTkM, i KiNbKICTb YTBOPEHWX KOJIOHIW BM3HA4YalOTb BidyanbHO nig
MIKPOCKOMOM.

B iHWoOMY BapiaHTi, NOACBKI MOHOHYKNeapHi KniTUHU nepudepiiHol KpoBi OTPUMYIOTL Bif
xpomocoMono3autueiux (Ph+) i HeratuBHux (Ph-) nauieHTiB nicna nouatkoBoro aiarHody abo
peunaunBy. XXuBi KniTuHKW i3onio0Th | 30aradylotb npeakamu CD19+ CD34+ B-knituHu. Yepes Hiv
KNITUHW NNaHLWWETYIOTb ¥ MeTokynbTypi GF+ H4435, Stem Cell Tehcnologies) 3 yutokiHamu (IL-3, IL-6,
IL-7, G-CSF, GM-CSF, CF, niraHgom FIt3 i epuTponoeTvHom) i pisHUMU KOHUEHTpauisaMu BigomMmux
XiMioTepaneBTUYHUX areHTiB abo y komOGiHauil 3 cnonykammu BuHaxody. KOnoHii miapaxoByloTb Mig
MiKkpockonom yepe3 12-14 gHie. Llen cnocié moxxe ©yTu BUKOPUCTAHUI AN BUSABMNEHHA A0AAaTKOBOI
abo CUHEPriYHOT aKTUBHOCTI.

Mpuknag 40: [is iHribiTopiB KiHA3M Ha NEWKEMIWHI KNITUHK in vivo

PeuunieHTiB - camuub MULLI ONPOMIHIOBANW feTanbHOK ABOMa neTanbHUMKM A03aMu Big vy-
mxepena 3 iHTepBanoM npubnusHo 4 roa., npubnuaHo 5Gy koxHy. MpubnusHo 4vepes 1 rog. nicns
Apyroi pagiauifiHoi go3un, MULIamM BBOAMMNK BHYTPILULHBOBEHHO NPpuGnNu3Ho 1x108 nenkeMiiHMX KniTuH
(Hanpuknaa, Ph+ nioacbknx abo muwavmx knituH abo TpaHcaykoBaHux p190 KNiTWMH KiCTKOBOro
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MO3Ky). Lli kniTMHM BBOAMNM pasoM pagio3axMcHOK A03010 NpubnuaHo 5x108 HopManbHUX KNITWH
KiICTKOBOTO MO3KY Big AOHOPHOT MULLI BIKOM 3-5 TwxHiB. PeuunieHtam BBOAUNM aHTUOIOTUKM y BOAi i
crnocTtepiranM woaeHHo. Muwen, wWwo 3axeopinu, npubnusHo 4vepes 14 aHis BOMBanmM i nimdoigHi
opraHu Buny4vanu ana adanisy. JlikyBaHHs iHribiTopom kiHasm nounHaeTbest npubnusHo yepes 10 aHiB
nicna iH'ekuii NenkemiiHMX KIITUH | NPOAOBXYIOTb LUOAEHHO A0 3axXBOPKOBAHHA Muwen abo Ao
npnbnusHo 35-ro aHs nicna TpaHcnnanTadii. IHriGiTopy BBOASITb NEPOPAnbHO.

KnituHn nepudepinHoi kposi 36upatotb npubnuaHo Ha 10 geHb (A0 NikyBaHHSA) i nicna eytaHisauii
(nicns nikysaHHs), BBOAATb Y KOHTaKT 3 MiMeHUMKU aHTU-hCD4 aHTutinamu i niapaxoByoTb NOTOKOBOIO
uutomeTpieto. Llen cnoci® moxe GyTM BUKOPUCTaHI ANA AeMOHCTpaUil, WO CUHEepridHa aia oaHol abo
Oinblle Ccnonyk, ONUCaHux, TyT y koMOiHauii BiAOMUMMK XiMiOTEpPANEBTUYHUMU areHTamMu 3Ha4HO
3HWXKYE KINbKICTb NENKEMIYHUX KPOB'SHUX KNITUH NOPIBHSAHO 3 MiKyBaHHAM OAHWMMW fMLUE BigOMUMWU
XimioTepaneBTUMHUMUK areHTamu (Hanpuknag Gleevec) B ymoBax TeCTy.

Mpuknag 41: NikyBaHHs BOBYAKY HA MULLIAYIA Moaeni XBopobu

Muwi 3 FcyRIIb, aki He manu iHribiTopHoro peuenrtopa, wWo npotugie curHanisauii PI3K y B-
KNiTUHaX, 3axBOPIOBaNM BOBYAKOM 3 BMCOKOIO nNeHeTpaHTHicTio. Muwi 3 FcyRIlb (R2KO, Jackson
Labs) BBakaloTbCA MOBHOLIIHHOK MOAENMIO JIOACBKOT XBOPOO, OCKINMbKM AesKi XBOpi Ha BOBYaK
nokasylTb 3HWKeHY ekcnpecito abo yHkuito FcyRIlb (S. Bolland, J.V. Ravtech 2000. Immunity
12:277-285).

Y mMuwern R2KO possunace BoBuakonodibHa xeopob®a 3 aHTUHYKNEApHUMU aHTUTINaMu,
rMOMEpPYNOHEMPUTOM | NPOTEIHOBOKD CEYOBMHOW Yy Bili npubnu3Ho 4-6 wmicauis. Ana umx
ekcnepumeHTiB 6yB BUKOpucTaHuim aHanor panamiuuHy RADOO1 (Biag LC 5 Laboratories) sk eTanoHHa
cnosnyka i 3 BBEAEeHHAM nepopanbHo. Byno nokasaHo, LWo LA cnonyka nonerwy, CUMNTOMU BOBYaKy Yy
mogeni B6.Slelz.Sle3z (T. Wu et al. J. Clin Invest. 117:2186-2196).

BoBuak y mogeni xsopobu muiuen, Hanpuknag, R2KO, BXSB abo MLR/Ipr, nikytoTb npudnusHo 2
Micaudi, muwamM gawTb Ao3u: Hocig, RADQOO1 - npuénuaHo 10 mr/kr, abo cnonyku, onucaHdi TyT - Bia
npnbnusHo 1 mr/kr 4o npudnmaHo 500 mr/kr. 3pasku KpoBi i cevi 6epyTb NPUONU3HO NPOTAroM nepiogy
TECTIB i aHani3ylTb HAa aHTUHYKNEapHi aHTuTIina (po3piaXeHi cMpoBaTkolo) abo Ha KOHUEHTpauilo
npoTeiHy (y cedi). CUpoBaTKy TakoX TeCTYOTb Ha aHTU-sSOHK i anTu-dsHK antutina ELISA. TeapuH
BOMBalOTL Ha 60-1 AeHb | TKaHUHK BiAbupalTb ANS BUMIPIOBAHHA MAacu CENE3iHKKU i XBOPOOU HUPKMN.
FnmomepynoHepUT OLIHIOIOTL Yy CeKUil HUPKM MiYeHHAM H&E. IHWi TBapuHM AOCRIAXKYIOTb NPOTArom
NpubnnsHo ABOX MICALIB NiCNA NPUNUHEHHSA NMiKYBAHHS, 3 BUKOPUCTAHHAM TUX XK€ OpraHiB.

Lis mogenb moxe ©yTu BUKOpUCTAHa AN AeMOHCTpaLii Toro, wWo iHribiTtopu kiHasu, oNUcaHi TyT,
MO>XYTb MPUrHiMyBaTn abo 3aTpuMyBaTn PO3BUTOK CUMMTOMIB BOBYAKY Y MULLAYIA MOAETI BOBYAKY.

Mpuknag 42: AHanis TpaHcnnaHTauil KIicTKOBOro MO3Ky y MULLIEH

PeuunieHTis - camuub MWL ONPOMIHIOBAnNU netanbHO ABOMAa netanbHUMW do3amu Big Y-
mxepena. MNpubnusHo 4vepes 1 roa. nicnst OTpMMAaHHS pagiauiiHoi 403U, MULIAM BBOAUNU iH'€KUIE0
1x108 nerkeMiYHMX KMITUH Bid PaHHbLOrO PO3BUTKY TpaHcaykoBaHux p190 kynbTyp (Hanpuknag, siK
onucaHo in Cancer Genet Cytogenet. 2005 Awmkr;161(1):51-6). Lli knitTuHm BBOAWMAM pasomMm 3
pagio3axucHolo 00300 NpubnuaHo 5x10% HopmanbHUX KMITUH KICTKOBOrO MO3KY BiA MWLLI-AOHOpa
BikoM 3-5 TkHiB. PeunnieHtam BBoAUNM aHTUGIOTUKM Yy BOAI i cnocTepirany woaeHHo. Muweli, wo
3axBopinu, npubnusHo Yepes 14 aHis BGuBanu i nimcoigHi opraHu sunyyanu anga aHanisy. JlikyBaHHSA
iHTGITOPOM KiHA3u MOYMHAETLCA NpUBNM3HO 4depe3 10 AHIB nicnA iH'eKUil NEMKEMINHUX KNITUH i
NPOAOBXYIOTb LIOAEHHO [0 3axXBOPIOBAaHHA wMuwen abo a0 npubnusHo 35-ro aHs nicns
TpaHcnnaHTauji. IHriGiTopy BBOAATb NEPOPANbHO.

Y NiNOTHOMY €KCMEPUMEHTI XiMioTEpaneBTUYHI 403K, WO He Oynu nikyBanbHUMW, 3aTPUMYBaru
PO3BUTOK Nenkemii npubnuaHo Ha 1 TkaeHb abo MeHLUe; KOHTponsiMu 6ynu Ti WO OTPUMYBanu Hocii
abo nikyBaHHA XiMioTepaneBTUYHUM areHToM, KU, K Oyno BCTAHOBNEHO, HE NIKYE NENKeMoreHesy y
Ui moaeni (Hanpuknaa, iMaTuHIO, npubnuaHo 70 wmr/kr aBidi Ha aeHb). Ona nepwoi dasu
BUKOpucTaHo p190 kniTuHU, Wwo ekcnpecyloTs eGFP i ayToncinHuint aHanis obmexeHo 0BUncneHHam %
NENKEMIYHMI KNITUH Yy KICTKOBOMY MO3KY, cenesiHui i nim¢posysnax (LN) noTokoBoOi yuToMeTpieto. Y
apyrin dasi BukopuctaHo p190 KIiTUHM, WO €KCNpecyloTb Ge3xXBOCTOBY hopmy mnoackkoi CD4 i
ayTONCIMHWMWA aHania BKNYae MarditTHe copTtyBaHHA KniTuH hCD4+ cenesiHkn 3 noganbLunm
iMyHOONOTHMM aHani3om KNIOYOBUX CUTHANbHUX KiHLEBUX By3niB: pAkt -T308 i S473; pS6 i p4EBP-I.

Ak KoHTponi Anst iIMyHOGNOTHOrO BUSABNEHHSA COPTOBAHI KNITUHU iHKYOYIOTb Yy MPUCYTHOCTI abo
BiJCYTHOCTIi iHriGiTOpIB KiHA3W 3riAHO 3 BMHAaxXOAOM nNepea Ni3MCOM, AK BapiaHT, BUKOPUCTOBYIOTb
"phosflow" ana BuaABneHHa pAkt-S473 | pS6-S235/236 y keposaHux hCD4 knituHax 6e3
nonepeaHboOro coptyBaHHsA. Lli aocnigkeHHA curHanisauii €, 3o0kpema, KOPUCHUMK, SKWO, Hanpuknaga,
MULLI, WO OTpUMYyBanu MeAMKaMeHT, HEe nokasanu POo3BUTKY KMiHIMHOT nelikemii Ha 35 geHb. bynu
no®yaosaHi rpadikn KannaHa-Meviepa (Kaplan-Meier) BUXXMBAHHS | BUKOHAHUIA CTATUCTUYMHUIA aHani3
BigoMmumMu cnocodbamu. Pesynbtatu Big p190 KNiTUH BigAiNeHO K KYMYNSITUBHI.
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3pasku nepudepinHoi kposi (100-200 Mkn) oTpuMyBanu LLOTUXKHSA Bid YCiIX MULLIEN, NOYUHAIOUN 3
10-ro AHA nepej noyaTKOM IiKyBaHHA. [1na3My, BUMKOPWUCTaHy AN BUMIPIOBAaHHA KOHLIEHTpaLiin
MeAMKaMEHT y KNiTWHI, aHanisysanu Ha Mapkepu nevikeMii (eGFP abo hCD4) i curHanbHi 6iomapkepm.

Ller saranbHuim aHanis mMoxe OyTu BUKOPUCTaHMI ANA AeMOHCTpauil Toro, wo eqeKTUBHI
TepaneBTUYHI 403K CNOMYK, ONMUCAHUX TYT, MOXYTb OYyTU BMKOPUCTaHI ANsl NpUrHiveHHa nponidepaduii
NENKEMIMHUX KNITUH.

Mpuknag 43: KnitnHHa KynbTypa enitenianbHmMx KNITUH O4YHOTO NOXOOXKEHHS

OkynsipHi eniTenianbHi KNiTUHM OTPUMYIOTH Yepe3 5 aHiB 3 poroBuub, 30epexxeHux y xonoai B
Optisol (Bausch i Lomb, Irvine, CA) a6o poriBkoBoi 6ioncii Big >kMBKUX AOHOPIB. TKAHWUHM NPOMUBAIOTH
OycepoBaHum pochatom posconom i iHKyGywoTb y Dispase Il (Roche Diagnostics, Basel,
Switzerland) npu 37 °C npotarom 30 xBun. i enitenianbHy NOBEPXHK 06epexxHo ckobnaATb, wWo6
BigainuTM eniteniin Big ctpomu. BigaineHui enitenin iHkyOylOTb | BHOCATb NINETKOK y TPUMNCUH-
eTUneHadiaMiHTETPaoUTOBY KUCMOTY ANA OTPUMAaHHA CyYCneH3il OAMHOYHMX KNITUH. TPUMCUH NOTIM
HEenTpanisyloTb enitenianbHUM (POriBKOBUM) KyNbTYPHUM cepeaoBullem. PoriBkoBe eniTenianbHe
KyNbTypHE cepeaoBulle cknagaetbca 3 Dulbecco moaudikoBaHoro Eagle cepeaoBuwa: 6asanbHe
cepegoBulle F12 y BigHoweHHi 2:1 micTutb 10 %-Hy ONpPOMIHEHY cupoBaTky Ou4a4voro sapogka,
rigpoKopTU3oH - 0,4 MKI/MI, XONEepPHUA TOKCUH - 0,1 HMONb, PEKOMOIHAHTHUIA NIOACHKUA IHCYTMIH - 5
MKI/MIT | enigepmManbHuin haktop pocty - 10 Hr/mn, aHTUMiKpoOHuit neHiyuniH (100 oguH./mn),
crpentomiumH (100 mkr/mn) i amdotepuumH B (0,25 mkr/mn). KnitTuHM yTpumyioTb y CyoKynbTypi Y
BigHoWweHHA 1:4 nicna pocaArHeHHA 80 %-1 KoHdnoeHTHOCTi. OKynApHi - eniTenianbHi - KNiTUH
NepeBIpAIOTb Ha MPUTHIMEHHs nponidepauii a60 TOKCUYHICTb KOHTaKTyBaHHAM BUNPoOYyBaHOT CNOMyKK
3 KMITUH | aHaNI3yIlOTb Ha XUTTE3AATHICTb, BUKOPUCTOBYIOYM KOMepUiiHuiA aHanis MTT (Promega).

Mpuknag 44: KniTMHHa KynbTypa eHAaoTeNianbHUX KNITUH OYHOTO NOXOAXKEHHS

YCi TKaHWHM BUTPUMYIOTb NMpun 4 °C y cepeaosuwi 36epiradns (Optisol; Chiron Vision, Irvine, CA)
npotarom meHwe 10 gHiB neped AoChigXKeHHAM. TKaHMHM npomuBaloTb Tpudi DMEM 3 50 mr/mn
reHtTamiyuHy i 1,25 wmkg/mn amdotepuuynHy B. LleHTpanbHy porosuulo BuaanswTbs TpediHOM
piametpom 8 MMm. [lMotim mMemOpany [ecemeta (Descemet) i poriBkOBi eHAoTenianbHi KNiTUHU
ouNLLAIOTb Bid 3a4HbLOT NOBEPXHI NepudepanbHOT POriBKOBOT TKAHWH Nig aHaTOMIYHUM MIKPOCKOMOM i
Buspisatotb npu 37 °C npotarom 1,5-16 rog. 3 2 Mr/mn konareHasu A y 404aTKOBOMY FOPMOHanbHOMY
eniteniansHomy cepeaosuuli (SHEM), npurotoBneHomy 3 ogHakoBux o6'emis 6ydheposaHoro HEPES
DMEM i F12 'ema (Ham), gonoBHeHoro 5 % FBS, 0,5 % AMCO, 2 Hr/mn muwadoro EGF, 5 mkr/mn
iHCyniHy, 5 Mkr/mn TpaHcdepuny, 5 Hr/mn ceneHy, 0,5 (Mkr/mn rigpokopTusoHy, 1 HM xonepHoro
TOKCUHY, 50 MKr/mn reHtamiuMHy i 1,25 mkr/mn amdotepuumHy B. Tlicna suspiBaHHa HCEC
arperyloTbes, ix 36upatoTb ueHTpudyrowo npu 2000 06./xBun. NpoTarom 3 XBUI. AN BUAANEHHS
PO34YMHY BU3piBAHHA. AK KOHTPOMb CTpivkn MembpaH JecemeTa Takox gospisanum y 10 mr/mn Dispase
Il SHEM i TpuncuH/EDTA npotarom He GinbLue 3 rog.

KoHcepBauis isonboBaHux arperatis HCEC.

Otpumani arperatu HCEC koHcepBytioTb y KSFM 3 nNOBHMM AOMNOBHEHHAM (CEpedoBuLLe
36epiraHna 1), DMEM/F12 3 popatkoBumu KSFM (cepeposuule 36epiranHa 2) abo DMEM/F12 3
nopatkoeum SHEM 6e3 FBS (cepenosuile 36epiranHs 3). Yci Ui cepeaoBua He MICTATb CUPOBATKM,
FOSIOBHOIO Pi3HMUEID MDK HAMM € KOHUEHTpauia kanbuito, aka crtaHosutb 0,09 MM y cepepoBui
36epiraHna 1, ane 1,05 MM y cepeposulax 36epiraHHa 2 i 3. Arperatu HCEC 36epiratotbca B
iHKybaTopi TKAHUHHOT KynbTypu npu 37 °C ao 3 TwxkHIB. BusHaualoTb XuTTE3aaTHICTL KniTuH (Live and
Dead assay; Invitrogen) i Tako)k OLiHIOOTb CYOKYNbTYpyBaHHSM ix y SHEM.

EkcnaHcis isonsoBaHux arperatis HCEC

Otpumani arperatu HCEC HeraiiHo nicna BuspiBaHHA abo nicna nepiogy KoHcepeauii y
cepenoBuuli 36epiraHHAa KynbTUBYOTbL Y SHEM 3 nogaHHam (abo 6e3) dakTtopie pocTy, Hanpuknag,
40 ur/mn bFGF, 0,1 mr/mn BPE i 20 ur/mn ngF Ha nnactukoBomy notky npu 37 °C i 5% COo.
CepegoBulle 3aMiHAWTb KOXHI  2-3  aHi. [Leski arperat HCEC nonepeaHbo 006pobnsioTb
TpuncuHoM/EDTA npu 37 °C npoTtarom 10 xBun. AnNg po3wensieHHa eHgoTenianbHUX KNiTUH nepea
Lieto KynbTuBaUi€elo.

ImyHO3a6apBneHHs

Arperatn HCEC sarnu6niotots y OCT i niggaroTb AMCEKLiT y 3aMOPOXeHOMY CTaHi. Kpiocekuii no
4 MKM cyLwiaTb NOBITPAM Npu KimHaTHIA Temnepatypi (RT) 30 xBun. i PiKCyloTb Y XONOAHOMY aLETOHI
10 xBun. npu -20 °C. Cekuji, Nnpu3HayeHi Ana imyHo3abapsneHHs, perigpytote PBS i iHKyOyloTh ¥
0,2 % Triton X-100 10 xBun. Micna Tpbox npomuBaHb PBS npotarom 5 xsun. koxHe i iHkybauii 3 2 %
BSA ana ©6nokyBaHHA HecneuudpidHoro 3abapBneHHs, Cekuil iHKyOyloTb 3 aHTunamiHiHOM 5,
konareHom Tuny IV, HennekaHom, ZO-1 i aHTuTinaMmu koHekcuHy 43 (Bci npu 1:100) npoTarom roa.

Micna Tpbox npomuBaHb PBS npotarom 15 xBun. cekuii iHkyOyoTb 3 FITC-koH'toroBaHuM
BTOPUHHUM AHTUTINOM (KO3SYMM aHTU-Kponsuum abo aHTu-muwavmm IgG npu 1:100) npotarom 45
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xun. llicna TpbOoX ApoaaTtkoBux npomuBaHb PBS, koxHe npotarom 10 xBun., X niggaloTb
KOHTpacTytouomy 3abapeneHHo nponiginoanaom (1:1000) a6o Hoechst 33342 (10 mkr/mn), noTim
3MiLUYIOTb 3 PO3YMHOM MNPOTU ONSAKHEHHSA i aHani3ylTb NyopCUEHTHUM MiKpockonoMm. KynbTypy
HCEC y 24-koMipkoBOMY NnaHLeTi abo kaMepHux cnangax ikcyoTb y 4 %-my napadopmManbierigi
15 xBUN. NpU KiMHaTHIR TemnepaTypi i 3abapeniooTb aHTU-ZO-i i aHTUTINamMn KOHEKCUMHY 43, Ak
onucaHo. [nga imyHoricToximidHoro 3abapeBneHHs KI67, akTUBHICTb €HOOreHHOT MepoKcuaasu
6nokytoTb 0,6 %-M rigporeH nepokcuaom npotarom 10 xsun. Hecneuudpivne 3abapeneHHa GrOKyOTb
1 %-10 HOPManbHOI KO3A40K CUpoBaTKO NpoTAroM 30 xsun. KniTuHu noTim iHkyOyioTb 3 aHTu-Ki67
aHTutinoMm (1:100) npotarom 1 rog. lMicna Tpbox npoMmuBaHb PBS npoTtaroMm 15 xBuN. KAiTUHK
iHKYOYIOTb BIOTUHINOBAHUM KPONsSuUM aHTU-muiadnm 1gG (1:100) 30 xBun., noTim iHKyOyoTbL 3 ABC
npotarom 30 xBun. PeakuinHuin npoaykt npossnawTs 3 DAB npotdarom 5 xBun. i nepeBipsaloTb
CBITNTIOBUM MIKPOCKOMOM.

XuttesgaTHictb KNiTuH | aHaniam TUNEL

AHanis (TUNEL) »wuTTe3aatHOCTi KNiTMH | TEepMiHaAnNbHOT  AE€30KCUPUBOHYKNEOTMAUMNBHOT
onocepegkoBaHoi TpaHcdepasow 3'egHaHoto FITC dUTP OHK BUKOPUCTOBYIOTH ANA BU3HAYEHHS
anonTo3HUX KNiTUH, BianosigHo. Arperatn HCEC iHkyOyloTb 3 peareHTamu aHanisy >KUTTE3AaTHOCTI
KNiITUH npoTarom 15 xBWN. nNpW  KiMHATHIA  Temnepatypi. >KuBi KMAiTUHWM MIiTATb  3€MEHUM
nIoopeCcUEHTHUM 3abapBNEHHAM LMTONNA3MU KMITUHW | MEPTBI KNiTMHKU 3a0apBnOKTb YEPBOHOID
dnroopecueHuieto y aapi. AHanis TUNEL npoeoaath 3rigHO 3 iHCTpyKUisMK BUpOGHUMKA. MNonepeyHi
nepetuHn arperatis HCEC dikcytoTe y 4 %-my napadopmansgerifi npotarom 20 xBun. npu KiMHaTHil
TeMnepaTypi i NigBULLYIOTb NPOHUKHICTL 1 %-m Triton X-100. 3pasku noTiM iHKYBylOTb npoTarom 60
xun. npu 37 °C 3 eksoreHHum TdT i donyopecuyeiHosum dUTP ana BigHOBNEHHS NOLWIKOAXKEHUX 3'-
rigpokcunbHuX KiHuis AHK.

Knituin o6pobnaite DNase | sk NO3UTUBHUIM KOHTPOMb, & HEraTuMBHI KOHTPOMbHI KMITUHU
iHKyOYIOTb 3 Oydhepom 6e3 pepmeHnTy rTdT. ANONTO3HI AApa MITATb 3€MNEHO0 NYOpPeCLEHLIEI.

Mpuknag 45: KnitTuHHa KynbTypa peTUHanNbHMUX KNITUH

Oui po3pi3aloTb HaBNIN NO eKBATOPY | HEMPOHHY CiTYaTKy BiATUMHAIOTL Bid NEpPeAHbOl YaCcTUHU OKa
y OydepoBaHOMY COMbOBOMY PO3YMHI CTaHaapTHuMKM cnocobamu. CityaTtKky, uuniapHe Tino i
cknonoAibHe TiNO BiAAINAKOTL Bid NepeaHbLOT MOMOBUHM OKa SIK OAHE Uine i cityaTky 06epexkHo
BiaainatoTb. KoxkHy cityatky gucouitoots nanaiHoMm (Worthington Biochemical Corporation, Lakewood,
N.J.), noTim geakTuByloTb cupoBaTtkow Guuadvoro 3apoaka (FBS) i aogatote 134 Kunitz oguH./mn
DNasel. ®epMeHTaTMBHO AWCOLINOBAaHI KMITUHWU NEPETUPAIOTb | 30MpaloTb LEHTPUdYTyBaHHAM,
cycneHayotb mogudikosaHomy Dulbecco cepeaosuwli Eagle (cepeaosuwe DMEM)/F12 (Gibco BRL,
Invitrogen Life Technologies, Carlsbad, Calif.)) 3 25 mkr/mn iHcyniHy, 100 Mkr/mn TpaHcdepuHy, 60
MKM nytpecunHy, 30 HM ceneny, 20 HM nporectepoHy, 100 oauH./mn neHiuymunivy, 100 mKr/mn
cTpentomiuMHy, 0,05 M Hepes i 10% FBS. [OucodinoBaHi KNiTUHW MNEPBUHHOI ciTyaTkn 1
nnaHLweTyioTb Ha nokputi Poly-D-lysine- i Matrigel- (BD, Franklin Lakes, N.J.) cknsaHi nokpuBHi cTekna,
SKi BHOCATb Y 24-KOMIPKOBMI NNaHLWweT Ana TkaHuHHMX KynbTyp (Falcon Tissue Culture Plates, Fisher
Scientific, Pittsburgh, Pa.). KnituHn sutpumyiotb y KynbTypi Biga 5 aHiB go 1 micaua 0,5 wmn
cepeaoBuLLa (K ONUCaHo BuLle, ane 3 nuwe 1 % FBS) npu 37 °C i 5 % COo.

IMYHOLIUTOXIMIYHUIA aHani3

HeRpOoHHi KNiTUHK ciTYaTkn 1 KynNbTUBYIOTb NpoTAromM 1, 3, 6 i 8 TMXKHIB Y NPUCYTHOCTI i BiACYTHOCTI
BUNPOOYBAHMX CNOMYK BUHAxXoAy | KNITUHUM aHani3ylTb IMYHOTICTOXIMIED KOXHOIO  pasy.
IMyHOLMTOXIMIYHMIA aHani3 NpoBOAATL 3a CTaHAapTHUMKU npoueaypamu. CTpuxHeBi doTopeuenTopu
iAeHTUIKYIOTb, NOMiYaun cneuyndidyHuM 40 POAONCUHY aHTUTINOM (MULIAYe MOHOKMOHArbHE,
po3spigxkeHHa 1:500; Chemicon, Temecula, Calif). AHTUTINO A0 cepeaHboro HeripoBonokHa (NFM
Kponade noniknoHanoHe, po3pigkeHHa 1:10000, Chemicon) BMKOPUCTOBYIOTbL ANS iaeHTUikawii
raHrNioOHHWUX KNITUH; aHTuTin go [53-tyéyniH (G7121 mMuwa4ve MOHOKIMOHanNbHE, po3pimxkeHHa 1:1000,
Promega, Madizon, Wis.) BUKOPUCTOBYIOTb ANA 3aranbHOl igeHTudikauil iHTepHERPOHIB i raHrNiOHHMX
KNiTUH i aHTUTINO Ao kanbBiHauHy (AB1778 kponadye noniknoHanbHe, po3pimkeHHs 1:250, Chemicon) i
kanbpeTuHiHy (AB5054 kponade noniknoHanbH, pospigxeHHsa 1:5000, Chemicon) BUKOPUCTOBYIOTb
ana igentudikadii cyénonynsuin iHTEPHENPOHIB, WO EKCMNPecyloTb KanbOIHAUH i KanbpeTuHIH y
BHYTPILLHbOMY HYK€apHOMY Luapi.

KniTuHHI  kynbTypu cityatkm 1 dikeyloTe 4 %-mnapadopmanegerigom  (Polysciences, Inc,
Warrington, Pa.) i/abo etaHonom, npomuBaiotb y OydepoBaHomy dpocdatom posconi (DPBS)
Dulbecco i iHkyOyOTb MEPBUHHUM AHTUTINOM npoTarom 1 roa. npu 37 °C. MNoTiM KNiTMHM NPOMUBAIOTb
DPBS, iHKyOYOTb 3 BTOPUHHUM aHTUTINOM (Alexa 488- abo Alexa 568-KOH'IOroBaHi BTOPUHHI aHTUTINA
(Molecular Probes, Eugene, Oreg.) i npomuatwoTe DPBS. Aapa 3abapeniooTb 4',6-giaMiguHo-2-
deniningonom (DAPI, Molecular Probes) i kynbTypy npomusatote DPBS i noTiM BUAansoTh NOKPUBHI
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cTekna i posmiwyotb Ha Fluoromount-G (Southern Biotech, Birmingham, Ala.) Ha CknaHux cnangax
ansa ornaay i aHaniay.

Mpuknag 46: MatpurenbHWii aHanis aHrioreHeay

MaTtpurenoBMiCHi BUNPOOYBaHiI CNONyKM BBOAATH iH'€KUi€l0 NigLIKIpHO abo iHTpaoKynspHo, ae
BOHW TBEPAIOTb, YTBOPKOOYN NpoOKy, Ky BUAANAKTb 4Yepe3 7-21 i ricTonoriMHUM AOCHigKEHHAM
BU3HAYalOTb, HACKINbKM KPOB'SIHIi CyAWHW NPOHUKIN Y HET. AHMOreHe3 BUMIpSIOTb KBAHTYBAHHAM CYAUH
Yy MiCTONOriYHKUX 3pi3ax.

B iHwWomy BapiaHTi npoBoaATb (PMOOPECLEHTHE BUMIPIOBAHHS 06'€éMy NnasMu 3 BUKOPUCTAHHAM
MiyeHoro cpnyopecueiHom izoTiodiaHatom (FITC) gekctpany 150. Pe3ynbTaTu MOXKYTb nokasaTti, Lo
ogHa abo Oinblue Cnonyk, ONMCaHMX TYT, NPUrHIYYIOTb aHrOreHes i, K BBaXaloTb, MOXyTb OyTu
KOPUCHUMU Y NiKyBaHHI OYHUX po3najiB, NOB'sI3aHUX 3 abepaHTHUM aHrioreHe3oM i/abo BacKynspHO
NPOHUKHICTIO.

Mpuknag 47: AHanis aHrioreHe3y porosui

Y poroBuui pobnsiTb KMLIEHIO | BHECEHA Y KULLIEHIO NpolOKa, L0 MICTUTb PELENnTypy, WO BUKINUKAE
aHrioreHes (Hanpuknag VEGF, FGF abo nyxnuHHi KNiTUHKW), BUKNMUKAIOTb BPOCTAHHSA HOBUX CYAWUH 3
nepudepinHoi CyauHHOT Mepexi. [na BHECEHHA PEYOBUHK, LU0 CMPUSIE aHrioreHesy, y pPOriBKOBY
KALLEHIO BUKOPWUCTOBYIOTb MatepianuM MOBINbLHOIO BUBINbHEHHA, Hanpuknag, EL VAX (etunen-
BiHiNoBuUA cnisnonimep) abo riapoH. B iHWOMY BapiaHTi BUKOPUCTOBYIOTb rybuacTuin marepian.

Lito  odikyBaHMX iHriGiTOPIB HA NOKanbHO iHAYKOBAHY (Hanpuknag, rybyactuMm iMnnaHtaTom)
aHrioreHHy peakuito y poroBudi (Hanpuknag, FGF, VEGF aGo nyxnuHi KniTUHW) BUKMUKAOTb
BUNPOOYBAHOIO CMOMYKOD, $KY BBOASITb MNepopanbHO, CUCTEMHO abo 6esnocepedHbLO B OKO.
CuctemHe BBEAEHHS 3AINCHIOTL OOMNIOCHOIO iH'ekuielo abo, Ginbll edeKTUBHO, BUKOPUCTOBYHOUU
3aTpUMaHe BUBIMbHEHHS, HANpuKNaa, iMnNiaHTauielo OCMOTUHMHOIO HACOCY, 3apAdXKEHOro iHribiTopom.
BeeaeHHa B OKO NpoBOAATb OyAb-AKMM 3 ONUCAHUX TYT CNocobiB, BKMOYAOYM (HE NULLIE) OYHI Kpanii,
TOMiYHEe BBEAEHHS KpeMy, eMyrnbCii abo xene, iH'ekuieto y cknonoaibHe Tino.

MOHITOPUHI BacKynspHOT peakuii NPoBOAATL MPAMUM CMOCTEPEXEHHAM NPOTATOM €KCMEPUMEHTY
3 BUKOPUCTAHHAM CTEpeoMikpockony Yy Mwuwax. BupiwanbHy Bidyanisauilo poriBKOBUX CyAWUH
NPOBOAATL BBEAEHHAM MIYEHOro hJIyOPOXPOMOM BUCOKOMOSEKYNSAPHOTO AeKcTpaHy. KBaHTyBaHHS
NPoBOAATL BUMIPIOBAHHAM 30HW NPOHWUKHEHHA CYAWH, NpoOrpecy CyauH Yy BiANOBiAb Ha aHriOreHHy
CTUMynSUilo 3 Yacom abo, y Bunaaky qnyopecueHuii, rictorpamHUM aHanisom abo nigpaxyHKoMm
nikcenie BuLIEe 3asganerigb BU3HaveHoro (OOHOBOTrO) NOpPOry.

PesynbTatn BKasyloTb, WO odHa abo Ginblue Cnonyk, OMUCAHUX TYT, MPUTHIYYIOTb aHrioreHes i
MOXYTb OYTU KOPUCHUMM Y MiKYBaHHI OYHMX pO3najiB, NoB'a3aHuXx 3 abepaHTHUM aHrioreHe3om i/abo
BaCKyNSPHOI MPOHUKHICTIO.

Mpuknag 48: MikpoTUTpyBanbHUI NNAHLLET ANS aHani3y aHrioreHesy

AHanITUYHMIA NNAHLIET NPUrOTOBNAIOTL BHECEHHAM HA AHO KOXHOT KOMIPKM KOnareHHoT npobku 3
5-10 kniTMHHUMK cpepoigamu y KOXHIA. KoxkHuin cpepoin MicTute 400-500 kniTuH. KoxHY konareHHy
npobky nokpuBawTb 1100 mn cepeagosuwa 30epiraHHs y KOXHiW Komipui i 36epiratoTb ans
noganbLioro BukopuctanHa (1-3 gHi npy 37 °C, 5% CO2). MNMnaHweT repMeTusyots. BunpobysaHi
CNONYyKU po3ynHATb Yy 200 MKN aHaniTMYHOro cepegosuwla, NPUYOMy LLOHAMMEHLLE OAHa KOMipka
MicTUTb VEGF-NO3UTUBHMIA KOHTPONb | WOHaAWMeEHLLIEe oaHa Komipka He Mictutb VEGF abo
BUNPOOYBAHOT CNONYKW i € HEraTUBHUM KOHTPONeM. AHANITUYHUIA NIAHLIET BUAMALOTb 3 iHKyBaTop i
cepenoBuile 36epiraHHa obepexxHO BUAANAKTbL NINETKOW. AHanNITUYHE cepedoBULLE, WO MICTUTb
BUNPOOYBaHi CMOMNYKM MINETKOK BHOCATb HAa KonareHHy npobky. MNMpobKy BHOCATH Yy 3BONOXKEHUN
iHkybatop (37 °C, 5 % CO2) Ha 24-48 roa. AHriOreHes KBaHTYKOTb MiAPaxyHKOM KiNbKOCTi NapocCTKiB,
BUMIPIOBAHHAM CEPEAHbOT AOBXMHM NMapocTka abo BM3HAYEHHAM KYMYMATUBHOT AOBXWHU NapocTKa.
AHania Moxe OyTWM 3aKOHCEpPBOBAHUM Ha ManWbyTHE BUAANEHHAM aHamniTUMHOIO CcepeaoBULLA,
aoganHam 1 mn 10 %-ro napadopmansgerigy Hanks BSS y KoxHY KOMIPKY i 36epiraHHam npu 4 °C.
PesynbTatv [O03BONAIOTb iAeHTUIKYBATM CNOSYKM, LWO MPUrHIYYIOTb aHrioreHes y TeCcToBaHUX
KNITUHaX Pi3HWUX TUNIB, BKNIOYAOYN KNITUHWN OKYNAPHOTO NOXOOXKEHHS.

Mpuknag 49: AHanis aktueauil B-knituH, HesanexHo Big T-knituH TNP-Ficoll

Ona sunpobyBaHHs Ail CnonNyk BUHAXo4y Y NPUrHIYEHHI NPOAYKYBAHHA aHTUTING, HE3ANEXHOTO Big
T-KNITUH BUKOPUCTOBYIOTH ONUCAHWA TyT aHani3 aktusauii B-knituH TNP-Ficoll. Cnonykn BuHaxony
PO3UYMHAIOTb Y HANEXHOMY HOCIT (Hanpuknag 5 %-my 1-MeTun-2-niponiguHoHi, 85 %-my nonietunex
rnikoni 400,10 %-my Solutor). Cnonyku BBOAATb NepopanbHO NpubnM3HO 3a roguHy go 1 rog. nepeg
BeedeHHAM TNP-Ficoll 4-10-tuxkHeBumM muwam. Ons BMBYEHHA Ail cnonyk Ha aktusauilo B-kniTuH,
OOHY CYKYMHICTb MULLIER 3rpynyBanu 3rigHo 3 Tabnuueto:
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Ne MuLuei y BBeaeHMii IH'ekUia AHTUreHy y| BBeaeHHS cnonyku 3 aHa 1
rOVAM Vi noen pyna AeHb 1 o gHa 7
Py Py pen. TNP-F Wnax [wmr/kr| LWnsx Pexum

1 4 Hocii Tuwe 0

AHTUrEH
Jnwe

2 8 i aHTUreH | o 0

3 8 Cnonyka 7 eTanoH (© '\gK” iHTpa- | 30 | nepo- |BID npotsirom

4 8 ' neput. | 1 | panbHo 7 OHiB

5 8 Mr/MIT) 3

6 8 Cronyka 53 | AHTaren * 10

7 8 penap 30

8 8 60

YoTtupu TBapuHuM y rpyni 1 i 8 TBapuH y rpynax 2-7 6ynu Bbuti y CO2 4yepes 2 roa. nicns
OCTaHHbOIO BBEAEHHS CMONYKM Y AeH 7. KpoB HeranHo 3ibpanu kapaionyHKTypoto i BUTpUMyBanu npu
37 °C 1 rog. agns 1i 3ropTaHHs, NoTiM NPOTATOM HOYi iHkyOyBanu npu 4 °C ans CKOPOYEHHS 3rycCTKiB.
HactynHoro aHst cupoBartky 36upanu 3anuBaHHAM i ueHTpudyrysanu npu 3000 06./xsun. npotsarom 10
xBun. 3ibpaHy cuposaTtky 3amopo3unu npu -80 °C ana ManbyTHbOro aHaniasy.

3pasku cupoBaTtku aHanisyBanu Ha TuTpu aHTU-TNP aHTuTina ELISA. TNP-BSA Haknaganu Ha
MikpoTuTpyBanbHuin nnadHwetr Nunc Maxisorb (100 mkn/komipka) npu koHueHTpadii 10 Mkr/mn
OycepoBaHoro docarom poscony (PBS). MNMnaHweTt Maxisorb iHkydysanu 1,5 rog. npu KiMHaTHi
TeMnepaTtypi i po3duH Bugananu. Joganu 200 mkn/komipka 6nokyBansHoro 6ydepy (Hanpuknag 1 %
BSA y PBS) i iHkybyBanu 1 roa. npu KiMHaTHin Temnepatypi. MNMnadweT npomuanu 200 mMkn/koMipka
PBS 0,05% Tween-20 (npomuBHun 6ydep). PospigpkeHy (1:2) cupoBaTKy Bid KOXHOT MuWi Y
6nokyesanbHoMy Oycbepi aogaBanu y KOXHY KOMIpPKY nepLuoi KOnoHku (1) MIiKpO-TUTPYBaNbHOIO
nnaHweTty. CUPOBATKY Y KOXKHi KOMipLi KONOHKKU 1 po3pigkyBanu 3 pasu y 6nokysansHomy bydepi i
aoaaBanu y KONoHKy 2. CUpOBAaTKY KOXKHI KOMipLi KONMOHKKN 2 po3pimkysanu 3 pasu y 6rnokyBanbHO My
Oycbep i AoaaBanmn y KONOHKy 3.

Mpoueaypy nosTopunu Ans 12 KONOHOK MIKPOTUTPyBanbHOro nnadwety. MikpoTuTpyBanbHUI
nnadHweTt iHkyGyBanum 1 roa. npu KiMHaTHiM Temnepatypi. CupoBatky Buaansanu 3 MMNaHweTty i
nnaHweT npoMuMBanu Tpudi npoMmuBHuM Oycepom. Joaasanu 100 MKN/KOMIpKa KO3S4MOro aHTu-
mMuwiadoro IgG3-HRP 3 po3pigxkeHHaM 1:250 y 6nokyBanbHoMy 6ydepi y KOXHY KOMIPKY i iHKyOyBanu
1 rod. npu KiMHaTHIA TemnepaTtypi. AHTU-Muwadunin lgG3-HPP Bugananu i nnaHweTt npomusanu 6
pasie npomnBHumM G6ycpepom. HRP cybcerpar (200 mkn po3unHy ABTS+30 % H202+10 mn yutpartHoro
Oycbepy) AogaBanu y KoxHy komipy (100 Mkn/komipka), iHkybyBanu 2-20 xBUN. y TEMpPSABI i KiNbKICTb
aHTK-TNP IgG3 BusHavanu cnekrpodotomeTpieto npu 405 Hm. AHTU-TNP IgM i noBHuit aHTU-TNP Ab
BU3Ha4Yanu 3 BUKOPUCTaHHAM aHTu-muwadoro IgM-HRP i aHtn-muwadoro Ig-HRP BignosigHo.

PeaynbTaTu nokasaHo Ha ir. 2, Ae B ymoBax TecTy cnonyku 7 i 3 nokasylotb 3-, 4- i 6,5-pasose
3HWKEHHS piBHA IgG3 BIAHOCHO HOCIMHUMX KOHTPONbHUX Muwler npu gosi 30 mr/kr. @dir. 2 Takox
nokasye, wo cnonyka 3 nokasye s 29,9-pasoBe 3HWKEHHA piBHIB 1gG3 BIiAHOCHO HOCIAHNUX
KOHTPONbHUX MULLEW Npu 403i 60 mr/Kr.

Mpuknag 50: AHani3 po3BUTKY apTpuTy, iHOYKOBAHOro konareHom Tuny Il y wypa

Ons BMBYEHHA Jii CMOMYK BMHAxo4y Ha ayTOiMyHHY xBOpoOy apTpuT, BUKOPUCTOBYIOTb MOAESb
iHAykoBaHOro konareHom aptputy. Camuuam wypa Lewis iH'ekuieo BBogunu konareH y geHb 0.
KonareH 6uuavoro tuny Il npurotoBnsanu sk 4 mr/mn posymH y 1N ouTtoBin kucnoTi. OgHakoBi 06'emu
KonareHy i HenoBHOro aa'toBaHTy ®poiHAa emMynbCUdikyBanu pyYyHUM 3MillyBaHHAM 40 (POPMYBaHHS
emynbcucpikopaHoro marepiany y sogi. KoxxHa tBapuHa otpumana 300 Mk iH'ekUieto cymilli y TpbOoXx
MiCLISIX Ha CMUHI.

MepopanbHe BBEAEHHA cnonyk nodnHanu y aeHb 0 i npoaosxysanu Ao aHA 16 3 Hociem (5 %
NMP, 85 % PEG 400,10 % Solutol) abo cnonykamu BUHaxogy y Hocii, abo koHTponem (Hanpuknag,
MeToTpekcar) 3 12 roa. iHTepsanamu woaeHHo. Lypis 3Baxkysanu y gHi 0, 3, 6, 9-17 i BumiptoBanu
WMKONMOTKM y AHI 9-17. Bumipanu kiHUEBYy Bary Tina i TeapuH BOGuBanu y aeHb 17. Micng uboro
BiaOmpanu KpoB i Bugansanu nanu i koniHa. Kpos o6po6nanu ana papMakokiHETUMHUX EKCNEPUMEHTIB
a TakoxX Ana adanisy ELISA antutina antn-20 konareHy tuny Il. 3agHi nanu 3paxkyBanu i KoniHa
koHcepByBanu y 10 %-My dbopmanini. Jlanwm i koniHa 06pobnanu ana Mikpockonii. MNeviHky, cenesiHky i
TUMYC Takox 3BaxkyBanu. CigHWYHiI HEPBM NPUrOTOBNSANKU ANS rictonaTonorii.

KoniHHi i lukonoTkoBi cyrnobu dikcysanu npotarom 1-2 gHiB i gekanbuudikysanm npoTarom 4-5
AHiB. LLumkonoTkoBi cyrno®u pospizanu HaeMin NO3A0BXHLO, KOMiHA po3pi3anu HaemMin y3aoBXK
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dpoHTanbHOT NnowwmHu. Cyrnobu obpobnsnu, 3akpinnanu, poscikanu i 3abapenoBanu TONYigMHOBO
CUHbKOL0. OUiHIOBaHHA cyrnobiB BUKOHYBaNW 3rigHO 3 TAKUMU KPUTE PISIMU:

3ananeHHa KoniHa i LWUKONOTKK

0 = HOpManbHWIA CTaH

1 = MiHiManbHa iHinbTpauia 3ananbHUX KNITUH Y CUHOBIANbHY/HABKOJOCYINOBHY TKAHUHY

2 = HesHayHa iHDinNbTpadida

3 = MNomipHa iHdinbTpaLis 3 NOMiPHUM HABPAKOM

4 = MNomiTHa iH(iNbTpaLUis 3 NOMITHUM HABPAKOM

5 = 3HayHa iHGInbTpauia 3 3Ha4HUM HAbpPAKOM

lMaHyc LWHUKONOTKN

0 = Hopma

1 = MiHiManbHa iHINbTpauis naHycy y Xpsill i CybxoHapanbHY KIiCTKY

2 = HesHauHa iHinbTpauia (<1/4 BenMKOT roniHKoOBOT KiCTkM abo nepeanniiocHa y MapriHanbHUX
30Hax)

3 = MomipHa iHGinbTpauia (Bia 1/4 no 1/3 BenuKoi roniHKOBOT KicTkM aBo mManoi nepeanniocHa y
MapriHanbHUX 30Hax)

4 = MomiTHa iHQiNbTpadia (1/2-3/4 BeNUKOT roniHKoBOT KiCTKM abo nepeanntocHa y MapriHanbHUX
30Hax)

5 = 3HayvHa iH(inbTpauis (>3/4 Benukol roniHKOBOT KiCTkM abo nepeanniocHa y MapriHanbHUX
30Hax, 3Ha4yHa gedopmadis yciel apXiTekTypm)

MNaHyc koniHa

0 = Hopma

1 = MiHiManbHa iHinbTpauia 3ananbHUX KNITUH Y XPALL | CyOXOHApanbHY TKAHUHY

2 = HesHauHa iHinbTpauia (nokpueae 1/4 noeepxHi abo cybxoHApanbHOT 30HU BENUKOT
rONiHKOBOT KicTkn abo crerHa)

3 = MowmipHa iHdinbTpauia (nokpuae >1/4, ane < 1/2 noeepxHi abo cybXoHApanbHOT 30HU
BEMNWUKOT rONIHKOBOT KiCTKn abo cTerHa)

4 = MNowmiTHa iHdinbTpauis (nokpuae 1/2-3/4 BENUKOT roniHKOBOT KiICTKM ab0 NOBEPXHi CTErHa)

5 = 3HayvHa iHdinbTpadia (nokpusae >3/4 NOBEPXHI)

MoLwkomKkeHHA XpAawa (LUMKONOTKa, 0coBnMBO Mani nepeannocHa)

0 = Hopma

1 = MiHimanbHe (MiHiManbHa abo He3Ha4yHa BTpaTa TONYiAMHOBOT CUHBbKM 6€e3 OYeBUAHOT BTpaTK
XoHApoUUTy abo pynHyBaHHS KonareHy)

2 = HesHayHe (He3HauHa BTpaTa TOMYIAWHOBOT CUHbKM 3 MYNbTUOKANbHUMW HE3HAYHUMMU
(cepeaHa 30Ha) BTPATO XOHApPOUWUTY i/abo PYyMHYBAHHAM KOMNAareHy, i BPaXXEHHSAM MEHLLMX
nepeanntoced ao 1/2-3/4 rnnduxn)

3 =TlomipHe (MOMiTHa BTpaTK TONYIANHOBOT CUHBbKM 3 MyNbTUMOKANbHUMMW NOMIPHUMKU (TMUBUHA -
CepeaHs 30Ha) BTPATO XOHAPOUUTY i/abo pyiHyBaHHAM konareHy, abo 6inblie Manux nepeannioceH
MatoTb YacCTKOBY BTpaTy TOBLUMHU XPALLA)

4 = [ToMiTHe (MOMITHaA BTpaTU TONYIAUHOBOT CUHBKU 3 MYNbTUMOKANBHUMMW NOMITHUMMK (TMMOMHHA
30HA) BTPATOO XOHAPOUUTY i/abo pyrnHYBaHHSAM KonareHny, abo Ginblie manux nepeanntioceH MatoTb
MOBHY BTPaTy TOBLUUHW XPALLA)

5 = 3HayHe (3Ha4yHa Audyy3Ha BTpaTa TONYIAMHOBOI CUHBbKU 3 3HAYHUMM (3 TMUOUHM A0 TOYKU
3MiHW) BTPATO XOHAPOUUTY i/abo pynHyBaHHAM KOmareHy)

MowkomxkeHHa xpawa (KoniHo, 0Co6nuBO CTErHOBI KOHAUIN)

0 = Hopma

1 = MiHimanbHe (MiHiManbHa abo He3HayHa BTpaTa TONYiAWHOBOI CUHbKM 6€3 o4eBUAHOT BTpaTu
XoHApoUUTy abo pynHyBaHHS KonareHy)

2 = HesHayHe (He3HayHa BTpata TOMYIAWHOBOT CUHbKM 3 OKanbHUMU HE3HAYHUMMU
(NOBEPXHEBMMM) BTPATOKO XOHAPOUMTY i/ab0 pyWHYBaHHAM KONareHy)

3 = lNoMipHe (noMipHa BTpaTa TONYiAUMHOBOT CUHBLKM 3 POKANbHUMKU HE3HAYHUMU (TMUOUHHA 30HA)
BTPATOIO XoHApOUUTY i/abo pyiHYBaHHAM KOnareHy)

4 = [lomiTHe (NMOMiTHa BTpara TONYiAMHOBOT CUHbKM 3 (POKANbHUMKW He3Ha4YHUMK (rMubuHa-
rmubuHHa 30Ha) BTPATOI0 XOHAPOUMUTY i/abo pynHyBaHHAM konareHy, abo noBHa abo maiike noBHa
BTparta Ha OfHili CTErHOBI NOBEPXHI

5 = 3HayHe (3Ha4Ha gudpysHa BTpaTa TONYIAUHOBOI CUHBLKWU 3 MYNbTUAOKANbHUMK 3HAYHUMK (3
rMUOUHKM 4O TOYKM 3MiHM) BTpaTamMyu XOHAPOUMUTY i/abo pyliHyBaHHAM KonareHy Ha o6ox crerHax i/fabo
BENUKIN roNiHKOBIN KiCTL.

Pecopbuis kictkn (LLnkonoTka)

0 = Hopma
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1 = MiHiManbHa (HeBeNUKi 30HM pecoplUii, HE Ayxe NOMITHI npu Manomy 306inbLUeHHi, piaki
OCTEOKNacTK)

2 = HesHayHa (Ginbwe 30H pecobuii, He ayXe NOMITHMX Mpu Manomy 36inblueHHi, GinbLue
OCTEOoKNacTiB, pecobuis y <1/4 BenMKOT roniHKOBOT KicTKM abo nepeannioceH y MapriHanbHuX 30Hax)

3 = MNomMipHa (oyeBnaHa pecobuis meaynsipHoi TpadeKkynsipHOT i KOPTUKANbHOT KiCTKM 6€3 NOBHUX
aedexTiB 'y Kopi, BTpata Aesdkux MeaynsapHux Tpabekyn, NOLWKOMKEHHSA, NMOMITHI MPU HU3bKOMY
30inbLUeHHi, Binblue ocTeoknacTiB, 1/4-1/3 BENMKOT roniHKOBOT KiCTkM abo nepeannioceH MOLLKOAXKEHI
Yy MapriHanbHUX 30Hax)

4 = MNomiTHa (gedeKTn Ha NOBHI TOBLUMHI Y KOPTUKANbHIK KicTUi, YacTo 3 gedopmadieto npodinto
3anuLLIKy KOPTUKAamNbHOI NOBEPXHi, MOMITHA BTpata MeaynspHOT KiCTKU, YNCIEHHI ocTeoknactu, 1/2-3/4
BEMNMKOT roNiHKOBOT KiCTKM abo nepeannoceH MNOLKOAXKEHO Y MapriHanbHMX 30HaX)

5 = 3Ha4yHa (oedrekTn Ha YCid TOBLUMHI Y KOPTUKanbHIN KicTui, yacto 3 aedopmadieto npointo
3anuULKy KOPTUKaNbHOT NOBEPXHi, MOMITHA BTpaTta MeAynsapHOI KiCTKM, YUCNEHHI ocTeoknacTtu, >3/4
BEMNWKOT TOMIHKOBOT KiCTkM abo nepeannioceH MNOLWIKOAXKEHO Yy MapriHanbHUX 30HAX, 3HadHa
aedopmadina yciel apxiTektypn)

Pecopbuis kictku (KoniHo)

0 = Hopma

1 = MiHiManbHa (HEBENUKi HE Ay>Ke NMOMITHI Npu ManoMmy 36inbLUEHHI, piaki ocTeoknacTn)

2 = He3HauHa (4McneHHi 30HU pecopluii, ABHA BTpaTa CybXxoHApanbHOT KiCTKKM, BKNovatoun 1/4
BEMNWUKOT rONIHKOBOT KiCTKM abo CTerHoBOT NoBepxHi (cepeanHHa abo BiuHa)

3 = MNomipHa (ouyeBmaHa pecopbuia cybxoHApanbHOI KICTKM, BKIovaroun >1/4 - <12 Benukoi
rONiHKOBOT KiCTKM abo CTerHoBOT NoBEpXHi (cepeanHHa abo GiuHa)

4 = lomiTHa (oveBuaHa pecopbuis cyOxoHAPanbHOT KICTKM, BKM4Yawun >1/4 - <3/4 Benukoi
rONiHKOBOT KiCTKM abo CTerHoBOT NoBEpXHi (cepeanHHa abo GiuHa)

5 = 3HauHa (aedopmadia ycboro cyrnoba BHacnigok pPyMHYBaHHSA, sIke BKModae >3/4 Benukol
rONiHKOBOT KiCTKM abo CTerHoBOT NoBEpXHi (cepeanHHa abo GiuHa)

CTtatucTMYHMIA aHani3 Bary Tina/nanu, nAowi nig KPWMBOK napaMmeTpiB i rictonaTonoridHuMx
napaMmeTpiB NPOBOAWUMNKN 3 BUKOPUCTAHHAM KpuTepito CTblogeHTa abo iHLWOro npuaaTtHoro KpuUTepito
(ANOVA 3 nocT-TeCcTOM) 3HaYYLUICTIO 3 AOBipYMM iHTepBanomMm 5 % piBHA 3HA4YywocTi. [purHiyeHHs
(%) macu nanu i nnowwi nig KPUBMMKU 0BUUCTIIOBANM 3 BUKOPUCTAHHSIM (hopMyn:

% npurHiveHHa = A - B/A x 100

A = CepegHe kKoHTponiB - CepeaHs Hopma

B = CepeaHe 06pobneHnx - CepegHsa Hopma

@ir. 3 - pgia cnonykn 3 npu gosax 10, 30 i 60 mr/kr 3 12-rogMHHUM iHTEPBANOM Ha cepeaHboMy
AiamMeTpi WMKONOTKM Yy PYHKUIT Yacy y Moaeni iHAykoBaHOro konareHom Ttuny |l apTputy y wypa.
BiOHOCHO KOHTPOMIO 3 NULUE HOCIEM i METOTPEKCAaTHOro KOHTPOM CNONYKW BUHAxXo4y MNOKa3syloTb
3HAYHE 3HWKEHHA BMKIMMKAHOTO apTPUTOM 30inbLUEHHS diaMeTPy LLUMKOMOTKN.

dir. 4 - pia cnonyk 7 i 53 Ha rictonaTonorilo LWMKOMOTKA Yy KaTeropiax 3ananeHHs, naHycy,
NOLLKOKEHHST XpAwa i pecopbuii KicTkn. Pe3ynbTatn MnoKasylTb 3HAYHE 3HUMXKEHHS B OAHIW abo
GinbLUe KaTeropisax o4HOI0 3 CNONyK BUHAxXoAy (Cnonykow npu 53); nokasaHo TakoxX, Lo npu 60 Mr/kr €
CTaTUCTUYHO 3HA4YyLWle 3HMXKEHHS B YCiX KaTeropisx ricronatonorii WUKoONoTKKM ANA O4HOT 3 CnonyK
BUHaxoay (cnonyku 53), To6T0 ogHa abo GinbLie Cnonyk BUHAXOAYy MOXYTb OYTWM KOPUCHUMM ANsi
NiKyBaHHSA | NoONerweHHss CUMMNTOMIB apTpUTY.

dir. 5 - gig cnonyk 7 i 53 Ha rictonaTonorito KoniHa, Ae NoKasaHOo 3ane)He Big 403U 3HUXKEHHS Y
ricronatonorii koniHa, To6T0 ogHa abo Ginblue CNONyk BUHaxo4y MOXyTb OyTW KOPUCHUMM ANS
NiKyBaHHSA | NoONerweHHss CUMMNTOMIB apTpUTY.

dir. 6 - gig cnonyk 7 i 53 Ha piBHi Konareny aHTutTuny Il y cupoBaTUi | TaKoXK 3Ha4YHE 3HUXKEHHA NpU
nosax 10, 20 i 60 mr/kr umMx piBHiB ang cnonyku 53, To6T0 ogHa abo GinbLue CNONyK BUHAX0Ay MOXYTb
OyTM KOPUCHMMWU ANs NiIKyBAHHA | NOMErweHHs CUMNTOMIB apTpuTy AN NPUrHIYEHHA camol
ayTOIMYHHOT peakuii.

@ir. 7 - piga cnonykn 7 npu pgosax 10, 30 i 60 mr/k BigHOCHO KOHTPOMK 3 nuLIE HOCIEM i
METOTPEKCATHOrO KOHTPOJIIO CMOMYKM BUHAX0AY NOKa3yl0Th 3HAYHE 3HUXKEHHSA BUKITMKAHOTO apTpUTOM
30inbLUEHHS AiamMeTpy LUMKOMOTKMN.

Mpuknag 51: AHanis apTpuTy y LWypa, BUKNUKAHOrO KonareHom Tuny |l

Ona BusBNeHHA [03 Cronyk BUHaxody, WO e(EeKTUBHO NPUrHIYYylOTb 3ananeHHda, y AeHb 7
BUMIPAIOTb PYNHYBAHHS XpALWA i pecopOuito KICTKM Npu BUMKMMKAHOMY konareHom Ttuny Il aptputi y
wypis. Cnonykn BBOAATb NEpoOpanbHO 0auH abo ABa pasu Ha AE€Hb NPOTArom 6 OHIB.

Camuub wypa Lewis aHecTesyBanu i iH'ekuielo BBOAUIM KonareH, K onucaHo Bulle, y aAeHb 0. Y
AeHb 6 TBapuH aHecTe3dyBanu i BBOAUNKU KonareH Apyrowo iH'ekuicto. Bumipanu y geHb 9 HopmanbHi
(oo xBopobu) cyrnobu niBoi i npaoi wWwMkonotku. Y aHi 10-11 po3BMBaBCA apTpuT, LUYpPIB
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pPaHA0MI30BaHO PO3MOAINANU HA eKCNEPUMEHTArbHI FPYNu MiCNs SIBHOIO HAOPSAKAHHA LUMKONOTKOBOIrO
cyrnoba i cnocTepiranu ABHy ABOCTOPOHHIO XBOPOOYy.

Micna Bubopy TBapuHW ANA AOCMIAKEHHA iHIiLiOBANM nNiKyBaHHS MepOpanbHUM BBEAEHHSM.
TBapuHaM BBOAMMK HOCIN, KOHTPONb (eHOpen) abo ao3u cnonyku, oanH abo aea pasu Ha aeHb (BID
abo QD signosigHo). Oosn BBoaunu y AHi 1-6 y posmipi 2,5 mn/kr (BID) abo 5 mn/kr (QD) sk
nepopanbHi po3ynHu. LLypie 3BaxkyBanu y AHi 1-7 nicna nosABu apTpuT i BUMIPIOBaNM LWMKONOTKK
woaeHHo. OcTaTtoyHy Bary Tina BUMIpANU y AeHb 7 i TBapuH BOuBanu. Pe3ynbTaTn HaBeaeHo Ha dir.
8, Ae nokasaHo 3HayHe 3MeHLUEHHS 30iNMblUeHHS diaMeTpa LUMKOJOTKM 3 YacoM Ans cnonyku 53 npu
[03yBaHHi 0OUH pa3 Ha AEHb.

®ir. 9 nokasye 3HaYHE 3HUXKEHHS 30iNbLUEHHS AiaMeTpPy LLUMKONOTKM ANs CNONyku 53 npu BBE AEHHI
003K ABiYi Ha AeHb. Lle o3Hauvae, WO CNonykM BMHAXOAQY MOXYTb OYTU KOPUCHMMMK ANSA NiKyBaHHS
ayToIMYHHUX XBOPOO, HanNpuknag, apTpuTy.

Mpuknag 52: AHanis iHQYKOBaHOro aa'loBaHTOM apTpuUTy

IHTpaTekanbHa KaTeTepusadia wypis

AHecTesoBaHUM i3odnypaHam Lwypam Lewis (200-250 r) imnnaHTyBanu iHTpatekansHui (IT)
kateTep. licna 6 AHIB BiAHOBNEHHA YCi TBAPUHMW 34 BUHSITKOM TUX, LLIO Manu CEHCOPHi abo MOTOPHI
abHopmanbHOCTI (MeHLe 5 % Big NOBHOT KiNbKOCTI), Oynu BUKOPUCTaHI ANsl eKCnepuMeHTIB. Yepes
kateTep iH'ekuietro BBogunu 10 Mkn MeankaMeHTy abo poacony i notiMm 10 MKIT i30TOHIYHOrO po3cony.

ALO'tOBaHTHWI apTPUT | MEAUKAMEHTO3HE fiKyBaHHA

LLypie Lewis imyHizyBanu B ocHoBi xBocTa 0,1 mn noBHoro ag'tosaHta dpoinHga (CFA) y aeHb 0
yepes aekinbka AHiB nicng iMnnaHTauii katetepa (n=6/rpyn). MegnkameHTo3He (Hanpuknag, ogHolo
abo O6inbwe cnonykamum BUHaxoay abo HocCieM) niKyBaHHA B3arani noduMHanm y JdeHb 8 i
npoaoBXyBanu woaeHHo Ao aHs 20. KniHivHi o3Hakm apTpuTy 3'aBunuch y AeHb 10 i Habpsk nanu
BU3Ha4Yanu 4yepes AeHb BOAO3MILLYIOUOO NNETUIMOMETPIEIO.

Pesynbtatun HaBeaeHo Ha ®ir. 10 Ak cepegHio 3miHy 00'emy nanu B yMOBax pexxuMmy A03yBaHHS.
Cnonyka 53 nokasye 3anexHe Big A03M 3HWXKEHHA 36inNbLUEHHA cepeaHboro o6'eMy nanu, BUMIpsSHE
CUCTEM MOAENIOBAHHA apTpuUTy, iHAYKOBaHOro aa'toBaHToM. Lli pesynbTatn nokasyoTthb, Wo ogHa abo
Ginblue Cronyk BUHAX0A4y MOXYTb OyTW BUKOPMUCTAHI ANA MikyBaHHA ogHoi abo Ginblue xBopob abo
CTaHiB, ONUCAHUX TYT.

PesynbTaTtu, HaBegeHi Ha ®ir. 11 NokasyoTb, WO cnonyka 53 He BUSIBNSAE TOKCUYHOCTI abo iHLnX
LKIZNMBUX peakuii, WO NiaTBEPAXKYETbCA BUMIPAHOLO BiACYTHICTIO BTpaTH Baru.

Mpuknag 53: AHanis hbapMakoKIHETUKK Y TPU3YHIB

Ons BuBYEHHS (papMakOKIHETMKM CNONyK BUHaxXoay 4-10-TwkHeBi Muwwi Bynu 3rpynoBaHi 3rigHo 3
Tabnuueto:

N . Cnonyku, BBEAEHHi y AHi 1-7
Npyna Muwei y rpyni Cnonyka (/D) LLInsix =S
1 3 1
2 3 3
3 3 10 nepopansHo BID 7 anis
4 3 30
5 3 60

Cnonyku BUHaxXo4y PO3YMHANM Y HANEXHOMY HOCIT (Hanpuknag, 5 %-Mmy 1-MeTun-2-niponiguHoHi,
85 %-my nonietuned rnikoni 400, 10 %-my Solutor) i BBOAMNM nepopanbHO 3 12-rogUHHUM
iHTEPBANOM LLOAEHHO. Ycix TBapuH BOuBawTb y CO2 yepes 2 rofd. nicna OCTAHHLOIO BBEAEHHSA
crnonykn. Kpo 36upanu HeramHo i yTpumyBanu Ha nboay Ans isonauii nnasmu. Mnasmy i3onooTb
ueHTpudyrysaHHam npu 5000 06./xBun. npotsarom 10 xBun. 3ibpaHy nnasmy 3amopoxyBanu ansi
dhapMakoKIHETUMHOIO AOCHIAXKEHHS.

Pesynbtatn patotb dapMakokiHETUYHI napameTpu, Hanpuknag, abcopbuito, posnoaineHHs,
MeTabonisM, eKCKPeL|ito | TOKCUYHICTb ANA CNOMyK BUHAxXoay.

Mpuknag 54: BaszoTecTroBuUin aHanis

BasoTtecTtoBuii aHania nNpoBOAATb 3 BWKOPUCTAHHAM KOMMNeEKTy peareHTiB Orpegen Pharma
Basotest peareHT komMnnekT. FenapuHi3oBaHy LiNbHY KPOB iHKYOYIOTH 3 BUNPODYBaHOIO CMONyKolo abo
po3ymHHUKOM npu 37 °C npotarom 20 xBun. KpoB noTiM iHKyOYOTb 3 aHanNiTUMHUM CTUMYNALIAHUM
Oychepom (ans nigrotyBaHHs KNiTMH 40 peakuii) i noTim 06pobnalTb anepreHom (EKCTpakT NMUMMoBOro
Kniwa Tpae'aHui ekcTpakt) npotarom 20 xsun. MNMpouec aerpaHynauii NpUNUHSOTL iHKybauieo 3paskiB
KpoBi Ha nboAdy. KnituHm notim MiTaTb aHTu-IgE-PE ana BuasneHHa 6asodinbHMX rpaHynouuTie i
aHTU-gp53-FITC ana BusBneHHs gp53 (TNiKONPoOTEiH, eKCNpecoBaHUM Ha akTuBoBaHux Basodinax).
Micns 3abapBneHHs 4YEpPBOHI KPOB'AHI KNiTMHKM ni3yloTb AodaHHAM Lysing Solution. KnituHu

140




10

15

20

25

30

35

40

45

50

55

60

UA 119314 C2

NPOMMBAIOTL | aHani3yloTb NOTOKOBOK LUTOMETpPIED. Y UbOMY aHanisi cnonyku 7 i 53 aHanisi
NPUrHivyBanu iHaQykoBaHy anepreHoM akTueauito 6a30MinbHUX rpaHynouuTiB Npu CyOMIKPOMONSIPHUX
KOHLEHTpauisx.

Mpuknag 55: KomGiHoBaHe BukopucTaHHa iHridiTopie PI3K8 i areHTiB, WO NPUrHivylOTbH
npoaykyBaHHsa abo akTuBHICTb IgE

Cnonyku BUHAXo4y MOXYTb MPOSIBNATU CUHeEprilo abo A0AaTKoBY €(EKTUBHICTbL NPU BBEAEHHI Y
KOMOIHALi 3 areHTamMu, Wo NPUrHivyloTb NPOAYKYBaHHA abo akTUBHICTb IQE. AreHTu, Lo NpurHivyioThb
npoaykysaHHa IgE, BkmouvalwTb, Hanpuknag, ogHy abo Oinbwe Takux cnonyk: TEI-9874,2-(4-(6-
LMKINOrekcmnokeun-2-Hadptunokcn)dpeHinauetamia)beH3onHa Kucnora, panamiuuH, aHanoru
panamiuuHy (To6to pananoru), iHribitopy TORCH1, iHribitopy TORC2 i 6yab-aKi iHLWI CMONyKKW, WO
npurHivytotb MTORC1 i mMTORC2. AreHTu, WO NpUrHivyioTb akTUBHICTL IQE, BKMOYaloTL, Hanpuknaga,
aHTu-IgE antuTina, Hanpuknagd, oManbuymab i TNX-901.

OaHa abo binblie cnonyk BUHaxoay, ki MaloThb 34aTHICTb npurHivyesatu PI3K6, € edhekTuBHUMM Y
NiKyBaHHi ayToiMyHHMX i 3ananbHux posnaais (AllD), Hanpuknaa, peBMaTtoigHuin apTpuT. Akwo 6yab-
sKa 3 Cnonyk BUKNMKae Heba)kaHWW piBeHb NpoaykyBaHHA IgE, T MoxHa BBOAMTM Yy koMOiHaUii 3
areHToMm, Lo NpurHiyye npoagykyeBaHHA abo akTusHiCThb IgE. BegeHHs inribitopis PI3K8 abo PI3K5/y
3rigHo 3 BMHaxoaoM y koMmOGiHauii 3 iHribitopamm MTOR MOXYTb Takox 3a6e3neunTu CUHEPTIYHICTb
Yyepe3s noninweHe npurHiveHHsa wnaxy PI3K.

Pi3Hi in vivo i in vitro mogeni MoxyTb OyTW BUKOPUCTaHI ANS BUABMNEHHS €(EKTUBHOCTI Takoro
KOMOiHOBaHOro nikyeaHHs Ha AMD, skmodatoun (He nuvwe) (a) aHanis in vitro npoaykysaHHA B-
kniTnHHoro aututina, (b) ananisz in vivo TNP i (¢) moaens apTpuTty, iHOYKOBAHOrC KOMareHoM, Yy
rPU3YHIB.

(a) AHani3 B-kniTuH

Muiien BOMBAKOTL i CENE3IHKY BMAANAIOTL AUCMEPTYIOTb YEPE3 HEWNOHHY CiTKY ANs OTPUMAHHS
cycneHsii 0AUHOYHMX KNITUH. CnneHuuTU NnpoMuBaloTb (Nicna BUAANEHHA €pUTPOLMUTIB OCMOTUYHUM
LUOKOM) i iHKyOYyIOTb 3 KOH'IOTOBAHUMM 3 AHTUTINIOM MIKpOKyrnbkamu aHTu-CD43 i antu-Mac-1 (Miltenin
Biotec). 3'egHaHi 3 Kynbkamu KNITUHW BiAAINAOTL Big HE3B'A3AHUX KNITUH, BUKOPUCTOBYIOYU MarHiTHUI
COpTYBanbHUK KNITUH. HamarHiyeHa KONoHka yTpuMye HebakaHi KniTuH, a pewry B kniTuH 36upaiothb y
notoui. OuuweHi B-kniTMHM CTUMYMIOKTL ninononicaxapuaom ato aHTu-CD40 aHTuTinom i
iHTepnerkiHom 4. CTuMynboBaHi B-knituHu o6pobnsaioTh Hociem abo Hociem 3 iHribitopamu PI3K5
BUHAXOAy, Hanpuknag, crnonykoto 53 3 iHribitopamm mTOR (abo 6e3 HMX), Hanpuknaa, panamilyuHOM,
pananorom abo iHribitopamm MTORC1/C2. Pesynbratu noKasywTb, WO Y MPUCYTHOCTI nuLie
iHriditopie MTOR (Hanpuknaa, panamiuuHy), He CnocTepiraeTbCa nomiTHOT Aii IgG i peakuito IgE.
OaHak, y npucyTHocTi iHriGiTopis PI3K8 i mTOR MoxHa odikyBaTu, WO B-KNiTMHWM 3HWMXKYBAaTUMYTb
peakuito 1IgG nopiBHAHO 3 peakuisimu B-kniTuH, 06pobneHnx nuiie HocieM, | B-kniTMHKU BUSIBIATUMYTb
3HWKEHY peakuito IgE nopiBHAHO 3 peakuieto Bia B-knituH, 06pobneHnx nuiie iHribitopamu PI3K8.

(b) AHanis TOP

Muwen imyHisytotb TNP-Ficoll abo TNP-KHL i 06pob6nsaioTtb: Hociem, iHribitopom PI3KS,
Hanpuknag, cnonykow 53 suHaxogy, iHribitopom mTOR, Hanpuknag, panamiuuHom abo iHribitTopom
PI3K8 y kombiHauil 3 iHriditopom mTOR, Hanpuknag, panamiuMHoM. CneyudidHicCTb CUpOBAaTKU A0
aHTureny IgE Bumipsitotb ELISA 3 BukopuctaHHam nokputoro TNP-BSA nnaHweTy i i30TUMHO
cneymdivHnx MideHux aHTutin. MoxkHa odikyBatu, wo muui, obpobneni nuwe iHribitopom mTOR
MOKaXKYTb HE3HauHy abo BIiACYTHIO Ail0 HA cneuudiyHy A0 aHTUreHy peakuito IgG3 i He nokaxkyTb
CTaTUCTUYHO 3HAYYLLIOrO nNiaBUWEHHA peakuii IgE NOpIBHAHO 3 KOHTPONbHUM HOCIEM. Takox
OJiKyeTbCA, WO MU, obpobneHri iHriditopom PI3K8 i iHribitopoMm MTOR NOKaXyTb 3HUXKEHHSA
crneum@ivHol A0 aHTureHy peakuii IgG3 nopiBHAHO 3 MULLIAMK, 06po6neHuMK nuLLe Hociem. Kpim Toro,
mMuLi 06pobneHi iHribitopom PI3K8 i iHribiTopoMm MTOR BUSIBMAIOTH 3HUXKEHHSA peakuil IgE nopiBHAHO
3 MULIamKn, o6pobneHnmmn nuwie iHriditopom PI3K8.

(c) Mogenb apTpuTy, iHOYKOBaHOIo KonareHomM, y Lwypa

Camuub LWypa Lewis aHecTedyBanu i BBOAUNKM KonareH iH'ekuie, Sk onucaHo suwle, y aeHb 0. Y
OeHb 6 TBapUH aHecTe3yBanu i pobunu Apyry iH'ekuilo KonareHy. Y AeHb 9 BUMIpAnu HopmanbHi (40
xBopobu) npaBy i niBy wWUKonoTku. Y AaHi 10-11 3BMYANHO BUABNAETBLCSA apTPUT | LUYypIiB
PaHAOMI30BaHO pO3NOAINSAOTb Ha eKCnepumeHTanbHi rpynu  (nicna  siBHOT nosiBu  Habpsiky
LLIMKOMOTKOBOTO Cyrnoba i BUSBNEHHS ABOCTOPOHHOCTI XBOpOOU.

Micna yboro Ans TBapuH, BUOBPaHUX AN €KCNEPUMEHTIB, nounmHanu o6pobky. TBapuHaM gasanu
Hocil, iHribitop PI3K8 abo iHribiTtop PI3K8 y komBiHauii 3 panamiuuHom. MNpenapaTu BBOAUNKU y AHi 1-
6. Wypis 3BaxkyBanu i y AHi 1-7 nicna BUSIBAEHHS apTPUTy BUMIPIOBANM LMKOMOTKU LLUOAEHHO.
OcTaTouHy Bary Tina BUMIpANU y AeHb 7 i TBRApuH BOMBanNu.

BeaxaeTbesl, WO koMOiHOBaHe niKyBaHHA 3 BUKOPUCTaHHAM iHribitopy PI3K8 i panamiumny
3a6e3neunTb BULLY eDEKTUBHICTb, HiXK NiKyBaHHS nuLle iHriditopom PI3KS.
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Omxke, 6ynu onucaHi Ga)kaHi BTINEHHA BUHaxody, amne 3p0o3ymino, WO Ui BTINEHHS € nuwe
npuknagam. MpunyctumMmnmMn € pisHi Bapiadii, 3MiHM i 3amiHn 6e3 Buxoay 3a Mexi 06'emy BuHaxoay. Ha
NpakTuLi MoxXyTb OyTM BUKOPUCTAHI anbTepHATMBHI BTINEHHs1 BUHaxoay. CynpoBomkytoua dopmyna
BUHAX0Ay BU3Ha4ae 06'eM BUHAXOAY i cNOCOOM | CTPYKTYPU Yy MEXaxX Lboro 0b'emy.

POPMYJIA BUHAXOLOY

1. Cnocib oTpumanHa cnonyku ®opmynu 1409:
R® O

HN

\NH

1409
abo i hapMmaueBTUYHO NPURHATHOT COMi, B SKiN
R' - ankin, amiHo, reTepoankin, uuknoarnkin, retrepouuknoankin aéo gpparment dopmynu II:

R1
LLL,_ @ (R%)q

, @opmyna |l

ae We - apun, retepoapun, retepouumknoankin abo yuknoarnkisn,

g - ue uyine yncno 0, 1, 2, 3 abo 4;

R - rinporeH, ankin, reTepoankin, ankeHin, ankiHin, UMKnoankin, rerepouuknoankin, apun, apunankin,
retepoapun, reTepoapunarnkin, ankokcu, amigo, amiHo, auun, auunokcu, ankokcukapOoHin,
cynb(oHamigo, ranorex, wiaHo, rigpokcu, HiTpo, docdar, cevoBuHa abo kapboHar;

B KOXXHOMY BUNAAKy R2 He3anexHo € ankinom, retepoarnkinom, ankeHinom, ankiHinom, UMknoarnkinom,
reTepouUMKoankinnoMm, apunom, apunankinom, retepoapunom, retepoapunankinom, ankokcu, amigo,
aMiHO, auuMnom, auurokcu, ankokCUKapOoHInNoMm, cynbdOoHamigo, ranoreHom, uUiaHo, rigpokcu abo
HITPO; Ta

R® - rigporeH, ankin, ankeHin, ankiHin, UMKNoankin, reTepouUMKnoarnkin, ankokcu, amigo, amiHo, auun,
auuMnoKcK, ankokcukapoboHin, cynbgpoHaMigo, ranorex, LiaHo, rigpokcu, HiTpo, apun abo retepoapun;
SAKUIA BKNIOYae B3aemogito cnonykn dopmynu 1407:

1407
3i cnonyko dhopmynu:

X__N
=~

T
N

\NH
B AKin X - ranoreH.
2.Cnoci6 3an. 1, gae X - 6pom.
3. Cnoci6 3a n. 1 abo 2, ge cnonyky ®opmynu 1407 oTpUMyLOTb 3a CMOCOOOM, SKUI BKIOYAE:

onepaditc B3aemogii cnonyku dopmynu 1405:
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R® O
0]
= CHj
NHBoc
1405
3 NHzR', otpumytoun cnonyky ®opmynu 1406:
R® O

, 1406

Ta onepauito 3HATTA 3axucTy 3i cnonykn ®opmynu 1406, oTpumyioumn cnonyky dopmynu 1407.

4. Cnocib 3a n. 3, e onepauilo 3HATTS 3aXUCTY 3AINCHIOTb B npucyTHocTi HCI.

5. Cnocib 3a n. 3 abo 4, ge cnonyky ®opmynu 1405 OTpumylOTb 3a CMOCOOOM, SIKMIA BKMAKOYaE
BHYTPILUHbOMOMNEKYNAPHE 3aMUKaHHA Kinbua cnonykn ®opmynu 1404 abo i coni:

RE O

&

OH

CHj3

NHBoc
. 1404
6. Cnocid 3a n. 5, Ae BHYTPILLHLOMONEKYNAPHE 3aMUKAHHA KiNMbUsl 34IACHIOIOTb B MPUCYTHOCTI
Pd(MeCN)2Cl2 Ta TEA.
7. Cnocib 3a n. 5 abo 6, ge cnonyky ®opmynu 1404 abo ii Cinb OTPUMYIOTH 3a CNOCOOOM, AKWIA
BKrMovae B3aemogaito cnonyku ®opmynu 1403 3 KOH:

RE O

OMe

X _CH,

NHBoc
. 1403
8. Cnocib 3a n. 7, ge cnonyky ®opmynu 1403 oTpuMyloTb 3a cNOCOBOM, SIKMIA BKMKOYAE CMOMYYEHHSA
crionykn ®opmynu 1401:

R O

OMe

126

1401
3i cnonykoto ®opmynu 1402:
H

CH;

/

NHBoc
. 1402
9. Cnocib 3a n. 8, Ae CNONy4YeHHs 3JIMCHIOTbL B NMPUCYTHOCTI ManagieBoro karamnisatopa, noguay
Kynpymy Ta TPUETUNAMIHY.
10. Cnoci6 3a n. 9, ge nanagiesuii katanizatop € Pd(PPhs)2Cla.
11. Cnoci6 oTpuMaHHsa cnonyku dopmynu 1606:
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HN

\-NH

1606
abo Ti hhapmaueBTUYHO NPUIRHATHOT coni, Ae
R' - ankin, amiHo, reTepoankin, yuknoankin, rerepouuknoarnkin aéo gparmeHt dopmynu Il

R1
@ (R%)q
2

, @opmyna |l

B ki We - apun, retepoapwn, retepouuknoankin abo umknoankin,

g - ue uyine yncno 0, 1, 2, 3 abo 4;

R - rinporeH, ankin, reTepoankin, ankeHin, ankidin, yuknoankin, reTepouUuknoankin, apun, apunankin,
reTepoapun, reTepoapunarnkin, ankokcu, amigo, amiHo, auun, auunokcu, ankokcukapOOoHin,
cynb(oHamigo, ranorex, wiaHo, rigpokcu, HiTpo, docdar, cevoBuHa abo kapboHar;

B KOXXHOMY BUNAAKy R2 He3anexHo € ankinom, retepoarnkinom, ankeHinom, ankiHinom, UMknoarnkinom,
reTepoumnKnoarnkisiom, apunom, apunankifnoM, retepoapunom, retepoapunankisaiom, ankokcu, amigo,
aMiHO, auuMnom, auurokcu, ankokCUKapOoHInNoMm, cynbdOoHamigo, ranoreHom, uUiaHo, rigpokcu abo
HITPO; Ta

R® - rigporeH, ankin, ankeHin, ankidin, uMknoankin, retepouuknoankin, ankokcu, amifno, aMmiHo, auun,
auuMnoKcu, ankokcukapBboHin, cynbgoHamMigo, ranoreH, UiaHo, rigpokcu, HiTpo, apun abo retepoapun;
AKUI BKNIOYaE 3HATTA 3axucTy 3i cnonyku ®opmynu 1605:

R® O

, 1605

e 3HATTA 3axXMCTY 34INCHIOITb B NPUCYTHOCTI KUCMOTMK.

12. Cnocib 3a n. 11, ge cnonyky ®opMmynu 1605 OTpUMYIOTb 32 CNOCOOOM, SIKUIA BKIIOYAE B3AEMOAII0
crionykn ®opmynu 1604 3 NHa2R":

R O
o)
___CH,
HN_ _N
B
_N
N
\\/N\
THP
. 1604

13. Cnoci6 3a n. 12, ge cnonyky dopmynu 1604 OTpumMyloTb 3a CNOCOOOM, SIKMIA BKMAKOYae
BHYTPILUHbOMOMNEKYNAPHE 3aMUKaHHA Kinbuda cnonykn ®opmynu 1603 abo i coni:
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THP
. 1603
14. Cnoci6 3a n. 13, A€ BHYTPILUHbOMOMNEKYNSIPHE 3aMUKAHHA KinbUsl 34iWCHIOITb B NMPUCYTHOCTI
Pd(MeCN)2Cl2 Ta TEA.
15. Cnoci6 3a n. 13 abo 14, ge cnonyky ®opmynu 1603 abo ii cinb OTPUMYIOTL 32 CNOCOBOM, SKWN
BKrMovae B3aemogaito cnonyku ®opmynu 1602 3 KOH:

RE O
OMe

X _CH,

N._ __NH
m RN
\ N~
N
N—7
THP’
. 1602
16. Cnocib 3a n. 15, ge cnonyky ®opmynu 1602 oTpuMytoTb 3a cnOcoboM, KU BKIKOYAE CNOSTYYEHHS
crionykn ®opmynu 1401:
R® O

OMe

|
1401
3i cnonykoto ®opmynu 1601:

THP
. 1601
17. Cnocib 3a n. 16, ge cnonyyYeHHs1 34ilCHIOTL B MPUCYTHOCTI NanagieBoro karanisaropa, noauay
Kynpymy Ta TPUETUNAMIHY.
18. Cnoci6 3a n. 17, e nanagiesui katanisatop - Pd(PPhaz)2Clz.
19. Cnocib 3a n. 11, ge cnonyky ®opmynu 1605 oTpuMyIOTb 3a CNOCOOOM, AKUIA BKITIOYAE B3AEMOAII0
cnonyku bopmMynu:
3

Br
3i cnonykoto ®opmynu 4104:
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.4104
20. Cnoci6 3a n. 19, ge oTpuMaHHa cnonykn dopmynu 1605 34iMcHIOTE B npucyTHOCTI NaH.
21. Cnoci6 3a n. 19, ae cnonyky popMynu:

R® O

3 PPhs Ta CBr..
22. Cnoci6b 3a n. 21, ae cnonyky popMynu:
R® O

3 MeMgBr.
23. Cnocib 3a n. 22, ae cnonyky opMynu:

RB O

3 MnOa.
24. Cnoci6 3a n. 23, ae cnonyky popMynu:
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OTPUMYIOTb 3a CMOCOBOM, KM BKMIOMAE B3AEMOIK0 CNONykn dOPMYIK:

%

0]
RI
N’
Z NCOOEt
3 LiAlH4.
25. Cnocib 3a n. 24, ge cnonyky bopMynu:
R3

o

\E P
ke

COOEt
OTPUMYIOTb 3a CMOCOBOM, KM BKMIOMAE B3AEMOIK0 CNONykn dOPMYIK:
R® O
RI
N’
| kCOOEt
O

B npucyTHOCTi Cs2C0s.
26. Cnoci6 3a n. 25, ae cnonyky popMmynu:
R® O

COOEt

/4
A

OTPUMYIOTb 3a CMOCOBOM, KM BKMIOMAE B3AEMOIK0 CNONykn dOPMYIK:
R® O
RI

N

3 OsO4 Ta NalOa.

27. Cnoci6 3a 6yab-skum ogHuM 3 nn. 1-26, ae R' - rigporeH, ankin abo ranoreH.

28. Cnocib 3a n. 27, ge R! - riaporeH, MmeTun, isonponin aéo dnyop.

29. Cnoci6 3a Oyab-akum ogHum 3 nn. 1-28, ae RS - rigporeH, ranored, ankin, ankokcu abo
LMKIIoankin.

30. Cnoci6 3a n. 29, ae R? - rigporeH, meTun, etun, -CFs, xnop abo ¢nyop.

31. Cnoci6 3a n. 30, ge R3 - meTun abo xnop.

32. Cnoci6 3a 6yab-skum ogHum 3 nn. 1-31, ge W, - apun abo retepouuknoankin.

33. Cnoci6 3a 6yab-sikum ogHuM 3 nn. 1-32, ae R' - He3amiweHun gexin.

COOEt

Re
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