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1. TAITY3b TEXHIKA

BuHaxig BiaAHOCUTLCS A0 HOBUX CMONYK, AKi MOAYNOIOTbL akTUBHICTb RORY, i TX 3acTOoCyBaHHSA K
nikapcbkux 3acobis.

2. BATAJIbHA IHPOPMALIA

RORy (peuentop pPeTUHOEBOI KUCMOTU, 3B'A3aHMIA 3 "CUPITCbKMM" peuentopom ramma) (TakoxK
HasBaHun "RORyt") siBnse coboto dhakTop TPAHCKPUMUIT, LLO HANEXUTb A0 HAAPOAMHU CTEPOTAHUX
peuenTopis ropmoHie (ornag B Jetten 2006. Adv. Dev Biol. 16: 313-355.). RORy 6yB iaeHTuikoBaHun
K TPaHCKPUNUiiHMIA  hakTop, AKMA HeobxigHuin ans  audepeHuitoBaHHss T-knitMH i cekpeuii
iHTepnelikiHy 17 (IL-17) 3 niarpynu T-kniTuH, AKi HasuBawTbea KNituHu Th17 (Ivanov, Cell 2006, 126,
1121-1133). JloriuHe 06r'pyHTYBaHHA 3acTocyBaHHA RORYy UinboBOT Tepanii AN NiKyBaHHSA XPOHIMHUX
3ananbHUX 3axXBOPIOBaHb I'PYHTYETLCA Ha HOBUX AaHMX, WO KNiTUHW Th17 i untokiH IL-17 cnpusioTb
iHiLjaUii | nporpecyBaHHA naToreHesy AedAKUX ayToiIMYHHUX 3axBOPIOBaHb, BKMOYalovyM ncopias,
AHKINoO3yr4uni CNOHAWUNIT, PEBMATOIAHWUIA apTpuT, PO3CistHMn cknepo3 i xBopoby Kpona (ornmsg B
Miossec, Nature Drug Discovery 2012, 11, 763-776;. gus. Takoxx Khan et al., Bioorganic & Medicinal
Chemistry Letters 23 (2013), 532-536). PesynbraTtu OCTaHHIX KNiHiYHUX BUNpoOyBaHb 3
HeWTpanisylouumu aHtutinamu go IL-17 ta noro peuentopa IL-17RA (Leonardi 2012, New England
Journal of Medicine, 366, 1190-1199; Papp 2012, New England Journal of Medicine 366, 1181-1189)
npy ncopiasi NiakpecnioloTb ponb IL-17 B natoreHesi LbOro 3axBopioBaHHsA. Ak Take, nocnabneHHs
cekpeuii IL-17 3 aktuBoBaHux Th17 T-knitTuH 4depes iHribyaHHa RORy MoOXe 3anponoHyBaTu
noaibHUN TepaneBTUMHUIA eeKT.

KOPOTKWMIA OMNUC BUHAXOOY

BuHaxig Bkniovae B cebe HOBUI Knac reTepoapoMaTtuYHUX CMoMyk i cnocoBiB AN oAepXKaHHS i
BUKOPUCTAHHA X e, NPMYOMY 3a3Ha4YeHi CNOoNykn MaloTb 3aranbHy CTPyKTypy dopmynu (1), ge rpynu-
3aMIiCHUKU € TaKUMU, IK BU3HAYEHO B AAHOMY OMUCI:

FI{4
5
N ~
Z N

Lli cnonykn MoxxyTb GyTK 3aCTOCOBAaHI ANs NiKyBaHHA ayTOIMYHHUX i aneprivHux posnagis, B YoMy
BOHW BUSIBNAOTb rapHy moaynowouy gito npu RORYy.

OOKNAOHUA ONNC BUHAXOLY

BukopuctoByBaHi BU3HA4YE€HHS | YMOBHI NO3HAYEHHS

TepMiHM, SIKi KOHKPETHO He BM3HAYEHi TYT, MalOTb 3HAYEHHA, AKi MOBWHHI ByTM O4YeBUAHI AnA
creuianicta B AaHin o6nacTi B CBIiTNi 3aranbHOro ONuCcy Ta KOHTEKCTY B LIINTOMY.

AK BUKOPUCTOBYETHLCH B AAHOMY OMWUCI, 3aCTOCOBYIOTbCS HACTYMHI BUSHAYEHHS, SKLLO HE BKa3aHo
iHWe:

BukopuctanHa npedikca Cxy, A€ X i Y KOXKEH NpeAcTaBnse coboo HaTyparnbHe YMCno, BKa3ye Ha
Te, WO naHutoroea abo kinbueBa CTpykTypa abo noegHaHHs NaHUroBol i KiNbLEBOT CTPYKTYpPU B
Linomy, WO 3a3Ha4YeHo i 3ragyeTbca B NPAMOMY 3B'SI3KY, MOXE CKNagaTtuca MakCUMMyM 3 Y i MiHIMYM X
yucna atoMiB Byrneuto.

3aranom, aAnsa rpyn, Wo BKMNOYaloTh ABi a0 GinbluUe Niarpynu, siKWO HEe BKA3aHO iHLIE, OCTaHHS
Has3BaHa niarpyna € TOYKOK NMPUEAHAHHA paaukana, Hanpuknag, 3amicHuk "apun-Cis-ankin" o3Havae
apunbHy rpyny, ska npue'asaHa go Cis-ankinbHoi rpynu, octaHHA 3 Akux 3B'A3aHa 3 aapom abo 3
rpynoto, Ao sKOi 3aMmiCHUMK npuegHaHui. MNpoTe, sSKWwo 3B'S30K 306paXKyeTbCa sK pas nepea nepLumm
iM'am niarpynu, To, B NepLly Yepry HaspaHa nigrpyna € TOYKO NpUedHaHHA pagukana, Hanpuknag,
3amicHuk "-S(O)nC1sankin" o3Hauyae Cie-ankinbHy rpyny, ska nos'sazaHa 3 S(O)n rpynoto, OCTaHHS 3
SKMX 3B'sI3aHa 3 5A4pomM abo 3 rpynoto, 40 AKOT NPUEAHAHWI 3aMICHUK.

AIKin no3Ha4Yae MOHOBANEHTHI HACUYEHI BYrNEBOAHEBI NAHLIIOTA, SKi MOXYTb OYTW MPUCYTHIMM 5K
B MPAMONAHUIOroBi (Hepo3ranyKeHi), Tak i posranykeHin dopmi. AKWO ankin 3amileHuin, To
3aMilleHHa MOXe BiabyeBaTuca HesaneHo OJHe Big OAHOro, 3a AOoMoMoroww MoHo- abo
noni3aMillleHHs B KOKHOMY BMMNAZAKY, Ha BCiX BOAEHb-HECYYUX aTOMax BYIMELI.

Hanpuknaa, tepmiH "Cis ankin" Bkmtodae, Hanpuknag HsC-, HsC-CHz-, HsC-CH2-CH2-, HsC-
CH(CHa)-, HsC-CH2-CH2-CHz-, H3C-CH2-CH(CHs)-, H3C-CH(CHs)-CH2-, H3C-C(CHs)2-, H3C-CH2-CHz-
CH2-CH2-, H3C-CH2-CH2-CH(CHa)-, HsC-CH2-CH(CHas)-CH2-, H3C-CH(CHs)-CH2-CH2-, HsC-CH2-
C(CHa)2-, H3C-C(CHs)2-CH2-, H3C-CH(CH3)-CH(CHa)- i H3C-CH2-CH(CH2CHs)-.
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JopaTtkoBi npuknagu ankiny npegcraenawTs cobow metun (Me; -CHs), etun (Et; -CH2CHs), 1-
nponin (H-nponin; H-Pr; -CH2CH2CHs), 2-nponin (i-Pr; i3o-nponin; -CH(CHa)z), 1-6ytun (H-6ytun; H-Bu;
-CH2CH2CH2CHs), 2-meTtun-1-nponin (iso-6ytun; i-Bu; -CH2CH(CHa)2), 2-6ytun (sTop-0yTnn; BTOp-
Bu; -CH(CH3)CH2CHas), 2-metun-2-nponin (tpet-6ytun; T1-Bu; -C(CH3)s3), 1-neHtun H-newtun; -
CH2CH2CH2CH2CHs), 2-neHtun (-CH(CH3)CH2CH2CH3), 3-nentun (-CH(CH2CH3)z), 3-meTtun-1-6ytun
(iso-neHtun; -CH2CH2CH(CHs)2), 2-metun-2-6ytun  (-C(CHs)2CH2CHs), 3-metun-2-6ytun (-
CH(CH3s)CH(CHs)2), 2,2-gumetun-1-nponin(Heo-neHtnn;-CH2C(CHs)s), 2-meTun-1-6ytun (-
CH2CH(CHs3)CH2CHs), 1-rekcun (H-rekeu; -CH2CH2CH2CH2CH2CHea), 2-rekcun (-
CH(CH3)CH2CH2CH2CHs), 3-rekcun (-CH(CH2CHs)(CH2CH2CHa)), 2-MeTUN-2-NeHTUN (-
C(CH3)2CH2CH2CHs),  3-metun-2-nentun  (-CH(CHs)CH(CHs)CH2CHs),  4-metun-2-neHtun (-
CH(CH3s)CH2CH(CHsa)2), 3-meTnn-3-neHTun (-C(CHa3)(CH2CHs)2), 2-MeTun-3-neHTun
(-CH(CH2CH3s)CH(CHs)2), 2,3-pumeTun-2-6ytun (-C(CHa3)2CH(CHs)2), 3,3-aumeTun-2-6ytun
(-CH(CH3)C(CHs)3), 2,3-gumetun-1-6ytun  (-CH2CH(CH3)CH(CHs)CH3),  2,2-gumeTtnn-1-6ytun
(-CH2C(CH3)2CH2CHg), 3,3-aumeTun-1-6ytun (-CH2CH2C(CHs)s), 2-MeTun-1-neHTun
(-CH2CH(CH3)CH2CH2CHs), 3-metun-1-nentun (-CH2CH2CH(CH3)CH2CHa), 1-rentun (H-rentun), 2-
MeTun-1-rekcun, 3-metun-1-rekcun, 2,2-gumetun-1-nedtun, 2,3-aumetTun-1-neHtun, 2,4-aumetunn-1-
neHtun, 3,3-gumetun-1-nenTtun, 2,2,3-tpumetun-1-6ytun, 3-etun-1-neHtun, 1-oktun (H-oktun), 1-
HOHIN (H-HOHIN); 1-aeunn (H-geuyun) i T.n.

Mig TepmiHamu nponin, 6yTun, NEHTUN, reKCun, renTun, OKTUI, HOHIN, aeuun i 1.4. 6e3 6yab-sIKOro
000aTKOBOro BU3HAYEHHS MalOTbCA Ha yBasi HacWYeHi BYrfeBOAHEBI rpynu 3 BianOBIAHUM YUCNOM
aToMiB BYreuto, e BKIOYEHI BCi i3oMepHi hopmMu.

BulleBkazaHe BM3HAYEHHHA TaKOX 3aCTOCOBYETbCS, SAKLWIO ankKin € 4YacTUHOK IHWOI ankinbHoT
(o6'egHaHob) rpynu, Takol, Ak Hanpuknag, CxyankinamiHo abo Cxyankokcu.

Ha BiamiHy Big ankiny, ankeHin, KOnmM WOro BUKOPUCTOBYIOTb OKpeMo abo B KombGiHauii,
CKnajaeTbCs, LWOoHanMeHLe, 3 ABOX aTOMIB BYrneuo, e, WoHanMeHLwe, ABa CyCiaHix atomMa Byrneuto
3'eAHaHi OAWH 3 0AHMM MOABIVHUM 3B'A3kOM C-C i atom Byrneyo Moxe 6yTH TinbK1 YaCTUHOIO OAHOTO
noasiriHoro 3B'A3ky C-C. Akwo B ankini, Ak BU3HA4YE€HO BULLE, €, LLIOHAWMEHLLIE, ABa aToMa BYIMeLlo,
ABa aTomMa BOAHIO Ha CycCigHiX atoMax Byrneuto, dopMmanbHO BUAANAIOTLCA | BiflbHi BaneHTHOCTI
HaCHUYYIOTLCA 3 YTBOPEHHSIM APYroro 3B'A3Ky, YTBOPKWETLCA BiANOBIAHWW ankeHin. AnNKeHin moxe
HeobOoB'A3KOBO OyTM MpPUCYTHIM B uUMc- abBo TpaHc abo E abo Z opieHTaudii no BigHOLIEHHIO A0
noaBiniHOro 3B'a3ky(am).

Ha BigMiHy Big ankiny, ankiHin, npum BUKOpUCTaHHi okpemo abo B kKombiHauil, cknagaetbces,
LOHaMMeHLLe, 3 ABOX aTOMIB BYrneuo, ae, WoOHanMeHLUe, ABa CYCiaHIX aToMa Byrfneuto 3'eaHaHi Mix
coboto noTpiiHuM 3B'a3kom C-C. Akwo B ankini, sK BUSHAYEHO BULLE, €, LIOHANMEHLUE, ABa atoma
BYrmeLlo, ABa atoMa BOAHIO B KOXHOMY BUMagKy MNpWM CyCiaHiIX aTtomax Byrneul ¢opmanbHO
BUAANSIOTLCS | BiNbHI BANEHTHOCTI HACKMYYIOTBLCA, WOO cdhopMmyBaTy Le ABAa 3B'A3KM, i POPMYETLCS
BiANOBIAHWI anKiHin.

FanoreHankin (ranoreHankeHin, ranoreHankiHiny, npu BUKOPUCTAHHI okpemo abo B kOMOiHaLUi, €
NoXigHOIO BiA paHille BU3HAYEHOro ankiny (ankedin, ankiHin) wnsxom 3amMiHM ogHoro abo GinbLie
aToOMiB BOAHIO Yy BYINEBOAHEBOMY MaHLIO3i, He3anexHo OAdHe Big OAHOro 3a AOMOMOrol aToMiB
ranoreHy, ski MoxyTb OyTM oaHakoBumu abo pisHMMKU. FAKWO ranoreHankin (ranoreHankexin,
ranoreHankidin) nosuHeH 6yt AO0AaTKOBO 3aMilLleHUI, TO 3aMiHa MoxKe BigOyBaTUCs HE3anexHo oaHe
Bil 04HOrO, y BUIMSAAI MOHO- abo noni3aMmelleHb B KOXHOMY BMNAAKy, Ha BCIX BOAEHb-HECYYUX
aTomax Byrneuo.

Mpuknaau ranoreHankiny (ranoreHankin, ranoreHankin) npeacraenstote coboto -CFs, -CHF2, -
CH2F, -CF2CFs, -CHFCF3, -CH2CF3, -CF2CHs, -CHFCHs, -CF2CF2CFs, -CF2CH2CHs, -CF=CF2, -
CCI=CHg, -CBr=CHz2, -C=C-CF3, -CHFCH2CH3s, -CHFCH2CFs i 1.n.

anoreH BigHOCUTBLCA A0 aTtomiB pTopy, xnopy, 6pomy i/abo noay.

TepMiH "Uuknoankin", sIKMA BUKOPUCTOBYETbCA OKpeMo abo B KOMOiHAUi, BigHOCMTLCA A0
HeapoMaTtuyHoro Big 3 Ao 12-yneHHoro (ane nepeBaXkHo, Big 3 A0 6-YNEHHOro) MOHOLMKAIYHOMO
kapbouuknivyHoro pagukana ato HeapomaTudHoro Biga 6 A0 10-YNEHHOro KOHAEHCOBAHOro
GiuukniyHOro, MicTkoBoro GiuMkniyHOro nponennaHy ato  CRiPOUMKNIYHOIO  KapOOUMKINIMHOIO
pagukana. Csq2 uuknoankin moxe 6ytn abo HacuyeHuM abo 4aCTKOBO HEHACUYEHUM, i KapOouukn
MOXe OyTW MpuEgHaAHUM OyAb-SKMM aTOMOM LMKNY, WO MNpU3BOAMTL A0 YTBOPEHHSA crabinbHoi
cTpyktypu. HeobwmexxyBanbHi npuknagn Big 3 A0 10-YneHHUX MOHOUMKMIYHMX Kapboumknis
BKIIOYAIOTb LMKNONPONiN, UUKNOOYTUN, UUKMONEHTU, UMKIONEHTEHIN, LIMKNOrEKCUn, LUKNOreKCeHin,
LMKIIorenTaHin, LMKIorenTeHin, i LMKNOreKCaHoH.

HeobmexxyBanbHi npuknaaun Big 6 o 10-4neHHMX KOHAEHCOBAHUX GiLMKNIYHMX KapOOLMKMIYHMX
pagukanie  BkniodawTb  Giumkno[1.1.1]neHTan, 6Giumkno[3.3.0JoktaH, Giumkno[4,3,0]JHoHaH, i
6iunknol[4.4.0laekanin (gekarinpoHadpranenin). HeobmexxysanbHi npuknaau Big 6 Ao 10-4neHHux
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MiCTKOBUX  OiumkniyHMX  kapbouukniyHMX  pagukanis  BKNwoYawoTb  Biumkno[2.2.2]renTaHin,
6iumkno[2.2.2]okTanin, i 6iunkno[3.2.1]Joktanin. HeobmexkyBanbHi npuknaau Big 6 Ao 10-4neHHux
NPoONennaHoBuMx KapOOUUKMIYHMX  pagukaniB  BKMOYalOTb, ane He OOMEXYKTbCA  HUMMU,
[1.1.1.]Jnponennan, [3.3.3]nponennaH i [3.3.1]nponennaH. HeobmMexxyBanbHi npuknaau Big 6 go 10-
UNEHHUX CMIPOUMKNIYHMX KapOoUMKMIYHMX paaukanis BKMOYAKOTb, ane He O0O0MEXylTbCA HUMMU,
cnipo[3,3]renTaHin, cnipo[3,4]okTaHin i cnipo[4,4]renTaHin.

TepMiH "reTepouumknin”, kUi BUKOPUCTOBYETLCA OKkpemMo abo B KombiHauil, BiaHOCUTbCS A0
reTepoUMKIIYHOI KiNnbLUEeBOT CUCTEMM, KA MICTUTL 2-10 aToOMIB Byrneuo i Big OAHOIO0 A0 YOTUPbLOX
aToMiB KinbLeBux rerepoatomi, BuOpaHux 3 NH, NR', kucHto i cipku, ae R' ssnsie coboto C1.e ankin i
BKIIoYae B cebe cTabinbHUi HeapoMaTUYHUN 4-8-YNEHHUIN MOHOLMKIIYHUIA FETEPOLMKNIMHMIA pagrkan
abo crabinbHui HeapomaTudHuin Big 6 A0 11-YNEHHUMA KOHAEHCOBAHWW OiUUKNIYHMIA, MICTKOBUNA
GiumKniYHMA abBo CnipOoUMKITIMHUI reTEPOLUMKIIYHMIA paaukan. FeTepouukn mMoxe 6yTu abo NOBHICTIO
HacuyeHuM abo 4acTKOBO HeHacuydeHuM. B ogHOMy BapiaHTi 3A4IMCHEHHA reTepouukn aBnse coboto
Cs.s retepouukn, 70670, Big 3 4o 6 atomiB Byrnewuo B KinbL,.

HeobmexxyBanbHi  npuknagm HeapoMaTruYyHUX MOHOLMKITIYHUX reTepouukniyHMX paaukanis
BKNOYaloTL TeTparigpodypaHin, aseTuauHin, niponiauHin, nipadin, TeTparigponipaHin, Aiokcaxin,
TiomopdboniHin, 1,1-giokco-1.nambaas-TiomopdponiHin, MopdoniHin, ninepuaunHin, ninepasuHin i
aseniHin. HeobwmexyBanbHi npuknagn HeapomatudHuX Big 6 A0 11-4nNeHHUX KOHAEHCOBAaHUX
BiLMKNIYHMX pagukanis BKMNIOYaOTb oKTarigpoiHgonin, okTarigpobeHsoypaHin i
okTarinpobeHsoTiopeHin. HeobmexxyBanbHi npuknagu HeapoMatudHux Biga 6 A0 11-4neHHux
MICTKOBUX BiyunKniYHNX pagukanis BKNIOYaIOTb 2-a3abiumkno[2.2.1]renTaHin, 3-
asabiumkno[3.1.0]JrekcaHin, i 3-asabiynkno[3.2.1]JokTaHin. HeobmerkyBanbHi npuknagm
HeapoMaTW4HUX Big 6 A0 11-YNEeHHUX CRiPOUUKNIYHMX reTepoUMKNiYHUX pagukanis BKAOYaloTh 7-a3a-
cnipo[3,3]renTaHin, 7-cnipo[3,4JokTaHin, i 7-asa-cnipo[3,4]oktanin. Cipka i asoT MOXyTb He
000B'A3k0BO ByTU MPUCYTHIMKU Yy BCIX MOXIMBUX CTagiax OKucneHHsa (cipka > cynbdokeng -SO-,
cynbdoH -SO2-; a301> H-okcua).

TepmiH "apun", AKUii BUKOPUCTOBYETLCA OKpeMO abo B koMOiHaLi, BiAHOCUTLCA A0 apoOMaTUYHOrIo
BYINIEBOAHEBOrO KinbuA, SKe MICTUTb Big LWeECTW A0 YOTMPHAAUATM aToMiB BYrNeul B Kinbui
(Hanpuknag, Ce-14 apun, nepesaxxHo Ce10 apumn). TepmiH Ces.14 apun BKIOMAE MOHOLMKMIYHI Kinbus,
KOHAEHCOBAHI Kinbusl | GiUMKnivHI Kinbus, Ae, LOHANMEHLWe, OAHe 3 Kineub € apoMaTUYHUM.
HeobmexxyBanbHi npuknaamn 3 Ce14 apunis BKMOYAOTb PEHIN, iHAaHIN, iHaeHin, 6eHsouuknobyTaHin,
aurigpoHadTun, TeTparigpoHadTun, HacTun, 6eH3oUuKNorenTaHin i 6eH30UMKNOrenTeHiIn.

BukopuctoByBaHui B aHOMy ONKUCI TEPMIH "reTepoapun”, kM BUKOPUCTOBYETLCSA OKpemo abo B
KOMOiHaLi, BiAHOCUTLCA A0 reTepoapoMaTUYHOT KinbLEBOT CUCTEMI, SKa MICTUTbL 2-10 aToMiB Byrneuo
i 1-4 aTomiB reTepoatomis B Kinbui, Bubpanuin i3 N, NH, NR', O i S, ae R' npeacraense co6oto Cis
ankin i MicTuTb apoMaTuyHi Big 5 40 6-4neHHi MOHOUMKNIYHI reTepoapunu i apomMaTuyHi Big 7 o 11-
UnNeHHi retepoapunbHi abo GiUMKMiYHI KOHAEHCOBAaHI KinbudA, Ae, LWOHAaNMEHLUEe, OQHE 3 Kineub €
apomMaTudyHuM. HeobmexxyBanbHi npuknaam Big 5 A0 6-4NEHHUX MOHOLMKINIYHUX TETEPOapPUNbHUX
Kineub BKNoYalwTb ypaHin, okcasonin, i3okcas3onin, okcagia3on, nipadin, Tiasonin, nipasonin,
niponin, imigasonin, TeTpasonin, Tpuasonin, TieHin, Tiagiazon, NiPMAWHIA, NIPUMIAUHIN, NipuaasuH,
nipasuHin, TPMasunHin, i NypuHin.

HeobmexxyBanbHi npuknaau Biga 7 A0 11-4neHHMxX reTepoapunbHux abo  OBiUuKNiYHMX
KOHAEHCOBAHUX Kineub BKNwYawTb 6eHsimigasonu, 1,3-auriapobeH30imMigason-2-0H, XiHONiHIN,
aurigpo-2H-xiHoniHin, i30XiHONiHIN, XiHasonidin, iHaasonin, TieHo[2,3-d]nipumiaunHin, iHgonin,
i3oiHgonin, iHgasonin, OGeH3oTpuason, OeHsodypaHnin, OeH3ogiokconin,  ©GeH3okcasonin,
GeHs3oTiazonin, nipono[2,3-blnipuauHin, Ta imigaso[4,5-blnipuanHin. Cipka i asoT MOXyTb
HeOOO0B'A3KOBO OYTU NPUCYTHIMU Y BCIX MOXIMBUX CTafisxX OKUCNEHHs (cipka = cynbdokenp -SO-,
cynbdoH -SO2-; a301> H-okcua).

Cnonyku BiANOBIAHO A0 AAHOrO BMHAxXoAdy, SIBMAOTL cobolo nuiie Ti, ski nepeabadveHi XimMiuHo
ctabinbHumMu, sk 6yae 3po3yMino cnewianictam B gaxi obnacti. Hanpuknag, cnonyka, sike 6yae matu
"migBilueHy BaneHTHIiCTL", abo kapbaHioOHM He € cnonykamu, SKi po3rnAgawTbCsa B cnocobax
BMHAxXo4y, OMMCaHUX B JAHOMY JOKYMEHTI.

Akuwo cnedianbHO He BKaszaHo, N0 BCbOMY TEKCTY ONUCY i NpuKnaaeHoi hopmynu BuHaxoay, AaHa
XiMiyHa dpopmyna abo Ha3Ba OXOMMOE TayTOMEPW i BCe CTEPEen, OMTUYHI Ta FEOMETPUYHI i3OMepu
(Hanpuknag, eHaHTioMepu, agiactepeomepu, isomepn E/Z i T.1.) i IX pauemaTu, a Takox Cymilli rasis B
Pi3HMX MPOMOPLISAIX OKPEMUX €EHaHTIOMepiB, CymMmiwi Jiactepeoisomepie abo cymiwi Byab-gKkux
BULIe3ragaHux oopm, Ae iCHyIOTb TaKi i30MepU Ta €HaHTIOMEPM, a TakoX COMi, B TOMY YucCnhi iX
dapmaueBTUYHO NPUAHATHI COni, | BigNOBIAHI TM HECONbBATOBAHI, a TAKOX B CONbBaTOBaHMX hopmax
3 hapMauEeBTUYHO MPUAHATHUMKU PO3YMHHMKAMU, TAKMMU SIK BOAA, €TaHOM i T.N.
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Cnonyky BigNoOBiAHO OO0 AaHOr0 BMHAaxoA4y TaKOXK BKNIOYalOTb CBOT MiYeHi isoTonamu dopMmu.
MiyeHa i3oTonamu copma akTUBHOrO areHta KomOGiHauil BiANOBiAHO A0 AAHOrO BMHAXOAY iAeHTU4YHA
BKa3aHOMY AaKTMBHOMY areHTy, ane dakt B TOMY, LIO OAMH abo Oinblie aTOMIB 3a3HAYEHOrO
aKTUBHOro areHta OyB 3amilleHuit atomoM abo aromamu, LIO MakTb aTOMHY Macy abo macose
4YUCIO, AKe BiAPI3HAETLCA Big aTOMHOT Macu abo MacoBOro YyMcna 3asHa4yeHoro atoMa, Wo 3assuyan
3ycTpivaeTbcsl B npupodi. Mpuknagu isotoniB, AKi Nerko AOCTYNHI KOMEPUIAHO i aki MOXyTb 6yTu
BKIMIOUEHI B SIKOCTi aKTMBHOrO areHta KomOiHauil BiANOBIAHO A0 AaHOro BMHAXOAy BiAMOBIAHO A0
nobpe BiAOMMX METOAMK, BKMIOYAIOTH i30TONU BOAHIO, BYFMELO, asoTy, KUCHIO, docdopy, dTopy i
Xnopy, Hanpuknag, 2H, 3H, 13C, #C, 5N, 180, 170, 31P, 32P, 355 18F i 36Cl, BignoBiagHO. AKTUBHUIN areHT
KOMOiHaLi BiANOBIAHO A0 AAHOro BMHAXoAy, MOro nponiku, abo noro hapMaueBTUYHO NPUAHATHA Cinb
Oyab-AKOro 3 HKUX, fka MICTUTb 0AMH abo Kinbka i3 3a3Ha4YeHux BuLLEe isoTonis i/abo iHLWi i30TONM iHLUMX
aTomiB, nepeadaveHo B Mexax 06'eMy AaHOro BUHAXoAy.

dpasa "hapmaueBTUYHO NPUAHATHUR" BUKOPUCTOBYETLCA TYT AN NO3HAYEHHA TUX CNOMYK,
MaTtepianis, koMno3uuin i/fabo nikapcbkux ¢popm, SAki, B Mexax o06'emMy 3 MeOUYHOI TOYKM 30pYy,
nigxoasaTb ANA BUKOPUCTAHHSA B KOHTAKTi 3 TKAHUHAMU NIOAWHM | TBAPUH 6€3 HaaAMIPHOT TOKCUYHOCTI,
noapasHeHHs, anepriyHoi peakuii abo iHWoT npobneMn abo YCKNaAHEHHS, i MOXHa MOPIBHATU 3
PO3YMHUM CMIBBIAHOLEHHAM KOPUCTL/pU3nK. dapmMaueBTUYHO MNPURHATHI COMi BKMOYAalOTbL Cofi,
oaepkaHi 3 hapMaueBTUYHO MPUNHATHUX HEOpPraHiyHMX i opraHidyHuxX KUCnoT i OCHoB. [Mpuknaau
BIAMOBIAHMX KWUCMOT BKMIOYaOTb XIOPUCTOBOAHEBY, OPOMWUCTOBOAHEBY, CipyaHy, asoTHY, XJIOPHY,
dymapoBy, ManeiHoBy, occopHy, rmikonery, MONOYHY, caniuMnoBy, OGypLITUHOBY, TOMyOn-n-
CipYaHy, BUHHY, OLTOBY, JIMMOHHY, METAHCYNb(OHOBY, MypalLMHy, OEH30MMHY, ManoHOBY, Had)TaniH-
2-cipyaHy i 6eH30ncynbdOHOBY KMUCNOTHU. IHLWI KNCNOTYU, Taki K LLABNEBA KACIOTA, B TON 4Yac K cami
no cobi He € apMaueBTUYHO MPUAHATHUMU, MOXKYTb OYTU BUKOPUCTAHI NpU OAEPXKaHHI CONew,
nNpuaaTHUX B SIKOCTi NPOMIDXKHUX NPOAYKTIB NPU odep»KaHHs CNonyk i ix hapmaueBTUYHO NPUAHATHUX
conen 3 kucnotamu. Takox ix papmaueBTUYHO NPUAHATHI CONi MOXKYTb B6yTU YyTBOPEHI 3 KaTioHamu 3
MeTaniB, TakMx SK arnioMiHii, Kanbuii, niTiK, Mardiin, kanii, HaTpiin, UuHK | T.N. (TakoXx AuB.
Pharmaceutical salts, Birge, S.M. et al., J. Pharm. Sci., (1977), 66, 1-19).

dapmMaueBTUMHO NPUAHATHI Coni BIANOBIAHO A0 AAHOrO BMHAXOAY MOXYTb OYTM CUHTE30BaHi 3
BUXigHOT CNONYKKN, SIKa MICTUTb OCHOBHY ab0 KUCMNOTHY rpyny, 3BMYaiHUMK XiMiMHUMMK cnocibammu. Ak
NpaBumno, Taki comni MOXyTb OYyTK OAepXKaHi 3a AOMNOMOroK peakuil BiNMbHOT KUCNOTM aBo OCHOBU LMX
CMOMyK 3 AO0CTAaTHbOK KiNbKICTIO BiANOBIAHOI OCHOBM abo KUCMOTM y BOAi abo B OpraHiMHOMY
PO3YMHHUKY, TaKOMy SIK NpoCTUi ediip, eTunauerar, etaHon, isonponadon abo aueToHiTpun, abo ix
cyMmiLi.

MNig TepaneBTUYHO ePEKTUBHOIO KiNbKICTIO CNONYKM ANS Uinen uboro BUHaxo4y MaeTbCcs Ha yBasi
KiNbKICTb pPEYOBUHU, KA 34aTHA MiKkyBaTu cumMnTomMmn xBopobu abo nonerwmtu Ui cumntomu, abo ski
NPOAOBXKYIOTb BUXKUBAHHA NALi€HTa, AKOro MiKylTb.

BapiaHTu 34iCHEHHA BUHaxoay

3aranbHuii BapiaHT 34iNCHEHHA 4aHOro BUHaxoay cnpsaMoBaHui Ha cnonyky doopmMynu () Hk4e:

Je:
R' npeactaensie co6oto:
-CN;

Re, R7, R® abo R® Big R MmoxyTb 6yTH UMknisoBaHi Ha W, W06 yTBOPUTK Kinbue; i
R? i R® koXeH He3anexHo npeacraensie cobolo:
(A) -H;
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(B) C13 ankin HeOOOB'A3KOBO 3aMillleHui OfHielo, gBoma abo TpboMa rpynamu, BuOpaHumu i3
HaCTYMHUX:
) Cs.6 UMKNOAnKin,
OR9

i) -S(O)nNR’R8; abo
(C) Cas LmknoAnKin;
(D) Ca.s retepoumknin; adbo
R2 i R® GepyTb pasoMm 3 aroOMOM BYIMELO, A0 SAKOro BOHW npueaHaHi, wob yreoputn Cszs
kapbouukniyHe kinbue; abo
R2 i R® GepyTb pasom 3 aTtoMOM BYIMELIO, A0 SIKOTO BOHW npueaHaHi, wwob ytBoputn Cas
reTepoumknivHe Kinbue; abo
R? abo R3 moxyTb OyTK UmMknizoBaHi Ha W, o6 yTBOPUTH KinbLE;
R* npeactaBnsie co6o1o:
(A) C16 ankin, HeOOOB'A3KOBO 3aMilleHWIn ofHielo, ABoma abo TpboMa rpynamu, BubpaHumm i3
HaCTYMHUX:
) Cs-s UuKnoOankin;
b) Css retepouuknin;
-ORs?;

9) -CFs; abo
(B) Csq2 uuknoankin, HeOOOB'A3KOBO 3aMillleHui ofHiclo, ABoma abo TpboMa rpynamu,
BUOPAHVMMU i3 HACTYMHUX;
a) Ci.6 ankin;
b) OR9
c)-C
d) - ( )R
e) ranoreH i
f} -CFs;abo
(C) apun, retepoapun abo reTepoUuKin, KOXXHUM HeOOOB'A3KOBO 3aMilLleHUN OAHiEto, ABoMa abo
TpbOMa rpynamu, BUOpaHNmMu i3 HaCTYMHUX;
a) Ci.6 ankin;

Cs-6 LMKnoankin;
OR9

( )R

f} -ranores; |
) CFS;
R5 npeacraende coboio apun, retepoapun, retepouuknin abo Cs.2 LUMKNOANKIN, KOXHUIA
He0obO0B'A3KOBO 3aMmilLleHWUI OaHIEw, ABOMa abo TpbOMa rpynaMu, BUBpaHUMHK i3 HACTYNHUX:
(A) C16 ankin, Cas yuknoarnkin abo Cs.e reTepOLUKIiN, KOXXHUI HEOOOB'A3KOBO 3aMiLLEHNIA OAHIELD,
aAsoma abo Tpboma rpynamu, BUGPaHMMM i3 HACTYMHUX:
) Cs-s UuKnoOankin;
b) Css retepouuknin;
OR9

b)
c)
d)-C
©)-
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(E) -ranoren;

(F) -S(O)NRRe.

(G) -S(O)nR?; i

(H) -NR"Rg;

W npegcrtasnse coboto apun, retepoapun, retepouunknin, Cas.12 yuknoankin, abo ankidin, kKoXHun

HeobO0B'A3KOBO 3aMmilLleHWUi oaHieo abo gBoMa rpynamu, BUBpaHUMHM i3 HaCTYMHUX:

) Ci16 ankin;
b) Css unknoankin;
-ORs;
-CN;
-CFs3;
-ranoreH;
-NR7RS;
-C(O)OR?; i
-C(O)N(R?®)z;
8 ¢ BUOpaHNUM i3 HACTYMHUX:
) -OH;
} C16 ankin, HeoBOB'A3KOBO 3aMileHnin o0Hie abo ABOMA rpynaMu, BUOpaHUMK i3 HACTYMHUX;
Cs-suKknoankin,
-OR®;
-CN;
-CFs; i
-ranoreH;
} Ca6 LUKIIOANKIN; i
} -CFs;
i R® € He3aneXHo BUGpaHUMK i3 HACTYMHUX:
_H,
} C13 ankin, HeoBoB'A3KOBO 3aMilleHnin oHie abo ABOMA rpynaMu, BUOpaHUMK i3 HACTYMHUX;
Cs.6 UMKNOAnNKin;
-OR®;
-CN;
) -ranoreH; i
(C) Cs6 unknoankin; abo
R7 i R8, pasom 3 aTOMOM a30Ty, A0 SKOro BOHW MPUEAHAHI, YTBOPIOIOTH HAcu4eHe kinoue 3 3-6

: —h
38\—'\988\.,

TI=

]

>358%2eTeEs

wv

cooeg

aToMamu BYIMELO, A€ OAWH aToM BYIMELUl B 3a3HAaYeHOMY HacU4eHOMY KinbLi moxe 6yTu He
0060B'A3K0BO 3amileHun 3a gonomoroto -O-, -NR?®- a6o -S(O)n-;

R® € BuOpaHNM 3 HACTYMHUX:

(A) -H;

(B) C13 ankin, Heob0B'A3KOBO 3aMilLeHnn o0gHiel0 abo ABOMa rpynaMu, BUOpaHUMK i3 HACTYMHUX;
a) Cs Luknoankin;

b) -OR?;

) -CN;

} -CFa;i

} -ranoreH; ado

(C) Cas umknoankin; i

n npeacraenae coboto 0, 1 abo 2;

abo i hapMmaleBTUYHO MPURHATHY Cinb.

HopatkoBi nig-BapiaHTU 3JIMCHEHHA B pPi3HUMX BU3HAYEHHSX 3aMiCHUKIB, BKNoYalTb B cebe

HaCTYMHi:

BapiaHTu 3ailicHeHHs R rpynu
(1) R' npeacraense coboto:
-CN,

-S(O)nR

(O)nNR7R8

-N(H)S(O)nR8; abo

-S(O)(NH)RS; i

ae:

R8é npeacraensie co6ot0:

(A) C13 ankin, HeoBOB'A3KOBO 3aMilleHun ogHielo abo gBoma rpynamu, BUGpaHUMHU i3 HaCTYNHUX:
a) Ca.e LMKNOANKIM;
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b) -ORS®; i

c) -CN; abo

(B) Ca6 Uuknoankin;

R7 i R® koxeH He3anexHo npeacraensie cobolo:

(A) -H; abo

(B) Ci1-3 ankin; i

R® € BUGpaHuM is;

(A) -H;

(B) C1-3 ankin; abo

(C) Cs-suknoanxin; i

n npeacraense coboto 1 abo 2.

(2) R npeacrasnsie coboto:

-S(O)nRS,

-S(0)nNR7R8, abo

- S(O)(NH)RS; i

Je:

R® npeacTaensie co6olo:

(A) C13 ankin, HeoBOB'A3KOBO 3aMilLeHnI oHie abo ABOMA rpynaMu, BUOpaHUMK i3 HACTYMHUX;
a) Cs.sUmknoanxin;

b) -OR?; i

c) -CN; abo

(B) Ca-sLmknoankin,

R7 i R8 koxkeH He3anexHo npeacraensie coboto:

(A) -H; abo

(B) Ci1-3 ankin; i

R® € BUGpaHUM i3 HACTYMHUX:

(A) -H;
(B) C13 ankin; abo

(C) Cas umknoankin; i

n npeacraense coboto 1 abo 2.

(3) R npeacraensie coboto -S(0O)nR, -S(O)NR’R8 abo -S(O)(NH)RS; i

R8 npeacraensie coboto Ci.3 ankin; i

R7 i R8 koxkeH He3anexHo npeacraensie coboto:

(A) -H; abo

(B) Ci1-3 ankin; i

n npeacraense coboio 2.

BapiaHnTu 3gincHeHHa R2 i R3 rpyn

(1) R? i R® koxxeH He3anexHo npeacraBnsae coboo BUOpaHUii i3 HaCTYMHUX:
(A) -H;

(B) C1.3 ankin, HEOOOB'A3KOBO 3aMileHWI OAHi€lo, ABoMa abo Tpboma rpynamu, BubpaHumu i3

HaCTYMHUX:

a) Ca.e LMKNOANKIM;

b) -OR?®; abo

C) -ranoreH; i

R2 i R® B3ATi pasom i3 aromMOM BYIMELUD, A0 SIKOTO BOHM MpPUEAHaHi, 3 YTBOPEHHAM Css

kapOOoUMKIiYHOro Kinbusi; abo

R2 i R® B3ATi pasom i3 aromMOM BYIMELUD, A0 SIKOTO BOHM MpPUEAHaHi, 3 YTBOPEHHAM Css

reTepoLUMKITIYHOrO Kinbus; i

R® € BUGpaHUM i3 HACTYMHUX:
(A) -H; i

Ci13 ankin.

R? i R® koxeH He3anexHo npeactaBnsie coboo BUGpaHuiA i3 HACTYMHUX:

y-H; i
} C13 ankinm;

3) R? i R® npeactasnstote coboto H.

BapiaHTu 3gincHeHHa R* rpynu

(1) R* npeacraensie coboto:

(A) C1.6 ankin, HeOOOB'A3KOBO 3aMilLeHWI OAHieln, gBoMa abo Tpboma rpynamu, BubpaHumu i3

HaCTYMHUX:

a) Ca.e LMKNOANKIM;
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b) 4, 5 abo 6-uneHHWI reTepoLMKNIN;
c) OR9,

d)-C

e) ranoreH i

f) -CFs; a6o

(B) Ca6 Umknoankin, HeoboB'A3KOBO 3aMiLLEHUI OAHIE0, ABOMA abo TpboMa rpynamMu, BUbpaHumu

i3 HACTYNHUX:

a) Ci6 ankin;

b) -ORS;

c) -CN;

d) -ranoreH; i

e) -CFs; i

e OJWH Byrneupb B 3a3Ha4veHoMy Cae LUKoankini Mmoxe 6ytn HeoB0B'A3KkoBO 3amiHeHMR Ha -O-;

(C) beHin; abo

(D) 4, 5 ab0 6-4YNEeHHUA reTepoLMKNIn;

R® € BUGpaHUM i3 HACTYMHUX:

(A) -H; i

Ci13 ankin.

R* npeacrasnsie co6oto:

C1-6 ankin, HeoOOB'A3KOBO 3aMilLeHUI ogHiE0 abo gBomMa rpynamMmu, BUOPaHUMM i3 HACTYMHUX;

a) Cs-sLKnoOAnkKin;

b) 4, 5, abo 6-4NeHHUI reTepoLuKnis;
) -OR?;
)
)

et

B
(2
(A

vvv

c
d) -CN;

e) -ranoren; i

f} -CFs; abo

(B) Ca6 Umknoankin, HeoboB'A3KOBO 3aMiLLEHUI OAHIE0, ABOMA abo TpboMa rpynamMu, BUbpaHumu

i3 HACTYNHUX:

a) Ci6 ankin;
OR9

b)

)-C

) ranoreH i
} -CFs3; a6o

) doeHin; abo

D) 5 abo 6-4neHHWI reTepoLmKin; i

R® npeacraensie coboto C1-3 ankin.

(3) R* npeacraense coboto:

(A} Cie ankin, HeoOOB'A3KOBO 3amilweHuMn ogHielo abo gsoma rpynamu, BuOpaHumu i3 Cs.

c
d
e
(C
(

sUMKIoankiny, ranoreny, -CFs, i C1.3 ankokeu; aéo

(B) Css uuknoankin, HeoBOB'A3KOBO 3aMmilleHMin ofHielo abo ABoMa rpynamu, BubpaHumm i3 Cie

ankiny, -CFs, i ranoreny; abo

(C) 5-uneHHuUI reTepoLmKin.
BapiaHTu 3gincHeHHa RS rpynu
(1) R® npeacraende cobow apun, retepoapun abo reTepouuknin, KOxHWUMA HeobOB'A3KOBO

3aMilleHnin ogHielo, ABoma abo Tpboma rpynamu, BUGpaHumMu i3 HaCTynHUX:

a) Ci.6 ankin;
b) Cs-sLuknoankin,

) OR9

) -C

) CFs,

} -ranoreH; i

g) -NR7R&;i

R7, R8 i R® koxeH HesanekHo npeactaBnsie coboto BUGpaHuii is:
(A) -H; i

(B) Ci-3 ankin.

c
d
e
f

(2) R® npeacrasnsie coboto:
(A) ceHin, HeobOB'A3KOBO 3amilleHuit OfHiel, Asoma abo TpboMma rpynamu, BuOpaHuMK i3

HaCTYMHUX:

a) Ci6 ankin;
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)

c)

d) -CN;
e) -CFs; i

f} -ranoreH; abo

(B) 5 abo 6-4yneHHun retepoapwun, HeoOOB'A3KOBO 3aMillleHUi OAHielo, ABoma abo Tpboma

rpynamu, BUGpaHumu i3 HaCTYMHUX:

a) Ci.6 ankin;
b) Cs-s umknoankin;

) OR9

)-C

) CFs,

} -ranoreH; i

g) - R7R8,|

R7, R8 i R® koxeH Hesane)kHo npeactaBnsie coboto BUGpaHuii i3 HACTYMHUX:

(A) -H; i

(B C13anK|n

(3) R® npeactaBnsie coboto nipuauHin abo nNipUMIAWHIN, KOXHMIA HeOoOOB'A3KOBO 3aMilLeHui

c
d
e
f

vv

ofHieto, aABoma abo TpboMa rpynamu, BUOPaHUMH i3 HACTYMHUX:

a) Ci6 ankin;
b) Cs-sumknoanxin;
c) -ORs;
} -CF3; i
e) -NR7R8; i
R7 i R8 koxkeH He3anexxHo npeacraBnsie cobolo BUOPaHUN i3 HACTYMHUX:
(A) -H;
(B) Ci1-3 ankin; i
R® npeactaensie coboto C1-3 ankin.
(4) R® npeacraenge coboto NipuMianHin, HeoGOB'AI3KOBO 3aMilLleHWUin oaHielo abo aBoMa rpynamu,

BMOPAHNMMU i3 HACTYMHUX:

a) C13 ankin;

b) Cas umMknoankin;

c) Ci3 ankokew; i

d) -CFs.

BapiaHTtu 3giicHeHHa W rpynun

(1) W npeactaense coboto deHin, nipuauHin, nipuMiaunHin, ninepuanHin, ninepusuHin, nipasuHin

a6o Cs.12 LMKIoasnKin, KOXXHUMM HeODOOB'A3KOBO 3aMilLeHWin ogHieo abo gBoma rpynamu, BubpaHumm i3
HaCTYMHUX:

a) Ci.6 ankin;
b) Cs-sLuknoankin,
) -OR®;
) -
) -

g) -NR7R8

h) -C(O)ORS; i

i) -C(O)N(R?9)z;

R7?, R8 i R® ko)xHWUI € BUOPAHUM i3 HACTYNHUX:

(A) -H; i

(B) Ci-3 ankin.

(2) W npeacraense coboto deHin, nipuauHin, nipuMigutin abo ninepuauHin.

HoaatkoBi BapiaHTu 34iiCHEHHA BKMoYaloTh B cebe Oyab-siki MOXNMBI kOMOIHALIT BULLIEBKA3aHMX

nia-sapiaHTiB 3ainicHeHHs ans R R2, R3, R4, R5 RS, i W.

HopaatkoBi cybreHepuyHi BapianTu 3giicHeHHa dhopmynu (1)

HoaatkoBi cybreHepuydHi BapiaHTu 3aiicHeHHss hopmynu (1) BULLE BKIOYAIOTD:

(1) Cnonyky copmynu (1), gk onucaHo Buule, abo ii papmMaUeBTUYHO NPURHATHY Cinb, Ae:
R' npeacraensie co6ot0:

-S(O)nRS,

-S(O)nNR7R8, abo

-S(O)(NH)RS,
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R2 i R3 koxkeH He3anexxHo npeacraBnsie cobolo BUOPaHUN i3 HACTYMHUX:

(A) -H; i

(B) Ci-3 ankin;

R* npeactaBnsie co6o1o:

(A) C16 ankin, HeoBOB'A3KOBO 3aMilLlEHMI OHIE abo ABOMA rpynamu, BUBpaHuMMM i3 HACTYNHUX:
a) Ca.e LMKNOANKIM;

b) 4, 5, abo 6-4NeHHUI reTepoLuKnis;

c) -OR®;

d) -CN;

€) -ranoreH; i

f) 'CFS;

(B) Ca6 Umknoankin, HeoboB'A3KOBO 3aMiLLEHUI OAHIE0, ABOMA abo TpboMa rpynamMu, BUbpaHumu

i3 HACTYNHUX:

a) Ci6 ankin;

b) -ORo;

c) -CN;

d) -ranoreH; i

e) -CF3;

(C) beHin; abo

(D) 5 abo 6-4neHHW reTepoLMKnIn;

R5npeacraensie co6oto:

(A) deHin, Heo60B'A3KOBO 3amillleHMI ogHielo abo aBoma rpynamu, BUBPaHUMHU i3 HACTYMHUX:
a) Ci.6 ankin;
b) Cs-s umknoankin;

C) OR9

d)-C

e) CFs,

f} -ranoreH; abo

(B) nipuanHin abo nipumigunHin, koXxHWn HEOOOB'A3KOBO 3aMilLEHUI OaHiew, ABoma abo Tpboma

rpynamu, BUGpaHuMu i3 HaCTYMHUX:

a) Ci.6 ankin;
b) Cs-sLuknoankin,

C) OR9

d)-C

e) CFs,

f} -ranore; i

g) -NR7R8. i

W npeacraense cobot deHin, nipuauHing, nipumiaudin, ninepunandin aéo Cs.q2 UMKMIOATKIN,

KOXHMWIT HeOBOOB'sI3KOBO 3aMiLLIEHUIT 0aHie0 abo ABOMA rpynamu, BUOPAHUMM i3 HACTYMHUX:

a) Ci.6 ankin;
b) Cs-s umknoankin;

) -OR®;

) -CN;

)} -CFs3;

f} -ranores;

) -NR7R8

h) -C(O)ORS?; i

i) -C(O)N(R?®)z;

R® npeactaensie co6oto:

(A) C13 ankin, HeoBOB'A3KOBO 3aMilLeHnI oHie abo ABOMA rpynaMu, BUOpaHUMK i3 HACTYMHUX;
a) Ca.e LMKNOANKIM;

b) -OR?®i

¢) -CN; abo

(B) Cs-6 unknoankin;

R7, R8 i R® KO)KEH HEe3anexxHo npeacTasnsae coboio:

(A) -H; abo

(B) Ci1-3 ankin; i

n npeacraense coboio 2.

(2) Cnonyky copmynu (l) 9k onucaHo Bule, abo it papMaueBTUYHO NPUARHSTHY CiMb, Ae:
R npeactaensie coboto -S(O)nR8 abo -S(O)}nNR7RS; i

c
d
e
9

10
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R2i R3 npeacraBnstoTb coboro H;

R* npeacraensie co60o10:

(A} Ci1s amkin, HeobOB'A3kOBO 3amiwleHun opHicww abo asoma rpynamu, BuOpaHumu i3 Cae
uuknoankiny, -CFs, i C1.3 ankokcu; abo

(B) Css uuknoarnkin, HeoBOB'A3KOBO 3aMileHMI ofHielo abo gBoMa rpynamu, BubpaHumm i3 Cie
ankiny, -CN, i ranoreny; abo

(C) 5-uneHHuUI reTepoLmKmin;

R® npeactaBnsie co6olo nipuMiauHin, HeoOOB'A3KOBO 3aMilleHWin oaHielo, ABoMa abo Tpboma
rpynamu, BUGPaHMMMU i3 HACTYMHUX:

a) Ci6 ankin;

b) Cae Umknoankin;

c) -ORs;

} -CF3; i

e) -NRRé,

W npeacrasnse coboto deHin, nipuauHin, nipumiandin abo ninepuauHin;

R® npeactaensie coboto C1-3 ankin;

R7, R8 R® koxkeH HesanexHo npeacraBnsie coboto:

(A) -H; abo

(B) Ci1-3 ankin; i

n npeacraense coboio 2.

(3) Cnonyky dopmynu (1), gk onucaHo GesnocepeaHbo Buwe B (2), abo i dapmaueBTUYHO
NPUAHATHY Cinb, ge:

R5 npeacraense coboto nmipumiguHin, HeoBOB'I3KOBO 3aMmilLleHUI oaHielo abo aBoma rpynamm,
BUOPAHUMMU i3 HACTYMHUX;

a) C13 ankin;

b) Cas umnknoankin; i

c) Ci3 ankokew; i

W npeacrasnse coboto deHin, nipuauHin, nipumiandin abo ninepuauHin.

KoHKpeTHi cnonyku, siki nignagatlotb nig 06'eM BUHAxXoAy, BKIHOYAKOTb CMOMNYKWU, NPeacTaBneHi B
HacTynHin Tabnuui |, abo ix hapmaleBTUUHO NMPUIAHATHI COi:

Tabnuuga |

Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6

N.

Nr/\ | N\HN) o

1 |\I I/ 1.09 563.7 A
- S/\

IS
vy
2 \I :/[ 0.98 547.4 A

T
v

lan

// \\

N\

1.05 561.4 A

11
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
|
o Y
Nr\ | N o
4 X xr 108 | 5655 A
A 2 N
gael
oz /S/\
r/N \)\
Na | NN o
5 | :/[ 108 | 563.4 A
N = P N
N H | X
Z //S\\/\
o 0
LY
Na | NN o
6 XX 105 | 5493 A
N & N
N H | X
= /S/\
7\
o 0
AL
N(\ | Neg N o
7 Txr 114 | 5754 A
N 2 N
N H | A
=z /S/\
|
S
l\ll/\ | Nee N o
8 X b¢ 101 | 5514 A
Z = N.
N H | =
Z //S\\/\
[eJaNe}
|
N 0
Na. | N\\N( (0]
9 PP 103 | 5372 A
I 2 N
N H | A
o
75
r/N O\ [ >
Naw | AN
10 N'\/I I N 1.04 563.4 A
N H | o
P S’/
O’/
/N
.
11X Xx
11 NV/\EN/ PN 0.91 521.4 A
H

12
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
e
N o]
Nr/\ | Ny ™ o
12 | I 1.07 565.4 A
AN NP Ny
H
ROUN
/AN
[olNe]
P
Naw | Ny N 20
13 | :/[ 111 573.4 A
NPz s Ny
H
SN
/AN
[o o)
o
Na | NN z®
14 |J: f 1.01 520.3 A
N AL =
//S\\/
(o]
N.
~
.
15 NlJNIN « 102 | 547.4 A
H
SN
7\
[o]
N.
Nr/\ | N\HN) 0
16 | f 1.15 575.4 A
NN N
H
-
7\
[o)Ne)
|
I H
Naw | INGENG
17 | I 1.01 551 4 A
NN N
H
SN
Vi
[oNe)
o (k
Naw | INGENG
18 | I 1.07 563.4 A
NN N
H
SN
Vi
[oNe)
N.
Nr/\ | N\\N) 0
19 | :/[ 1142 561.3 A
NN N
H
-
/A\
[o)Ne)

13
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N.
9@ \H .
X N
20 Xr . 099 | 5352 A
e
o S/\
I/A\}
[oJNe)
N.
] hd
Naw Ny N o
21 SOGW 097 | 5354 A
aas!
= S/\
/A
[e)Ne)
|
N_O
Ty
S 2
22 X 1 . 109 | 5653 563.3 A
N H | A
o S/\
/AN
[e]
23 1.14 547 4 A
N\ N (o]
24 |\If ) 107 | 565.4 A
ANZ N \ | N
NP
N
N o,
9@ Kk
X R
25 |v\[f 114 | 5754 A
Nz N y |N\
= S//O
o] v
S OB
Naw | N _N_ O
N
26 N|l :/[ 103 | 536.2 A
P N/ H/\©\
O//S\\/
N .,
X hd
Naw NN o
27 N'\;[NI N 1.03 549 2 547 1 A
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N\ ? (o]
28 Nl\lNIN N 2.06 559.4 557.4 B
H
QO N
/AN
o O
Y\O/
N N (e]
N
29 “lJNIN « 097 | 5774 A
P
[e]
N [e]
30 T 1 . 091 | 565.4 A
N =
H/U\xﬁ”ov
[e]
31 N'\;[ I N 1.03 549 2 547.0 A
N H | =
Z //S//\O/
[e]
32 v\[ :/E /\[j\ 1.89 547.4 545.4 B
//\\
33 /\Q 1.09 565.3 563.3 A
O/
N
34 0.90 567.4 A
=
U
35 Ji 1.05 537.2 A

fn
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
| FF;?
N O
~
Nr\ | Ng N 20
36 XX 093 | 5853 | 5833 A
= P N
= S/\
7\
(e o]
|
N 6]
’
o X
37 “JJ:NIN « 185 | 5494 547.4 B
H | A
//\\o
N
’d
SO0y
38 NlJNINA@ 206 | 544.4 542.4 B
H
//S\\/\
o 0
/N e, o/
39 TXxr . 091 | 5654 A
N H | =
AN
o ~
A K(O>
Nr\ | Ngo N 2©
40 |v\[f 0.94 | 589.4 A
N .= N/ N N\
H | PPN
172\
o 0
N . o~
41 7 va/\[NIN « 090 | 567.4 A
: | = Soo
O’/v
N
o
R
42 N'v/\[NIN N 208 | 559.4 557.4 B
Ho |l
P
S
N
Y
Naw NN
43 P! “l\lNIN 181 | 5344 532.4 B

16




UA 120094 C2

Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
44 0.86 579.4 A
45 1.67 518.4 516.4 B
46 1.89 530.4 528.4 B
47 0.85 545.1 543.2 A
48 0.99 555.3 A
N0
achd
Naw Ny N o)
49 |\I :/[ 094 | 521.1 A
= P
N N
H/\@\ "
O//S\
N N
] 94~
Naw Ny o)
50 N'J IN 082 | 560.3 558.4 A
N
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N N (6]
51 N'J I 0.85 544.7 543 1 A
N H | SN
Z S/,O
o
N N (6]
52 N'JI N 1.01 548.8 A
N H | =
pZ S,,O
o"j
N N (6]
53 \ZI N 1.01 549.9 A
N Hn .
Nz S//
o
N N (6]
54 JI N 0.94 532.8 A
N H | N
Z S/,O
o
"r,,]/\o/
N N (6]
55 JI N 0.97 577.4 A
N H | ~
AN
o"j
N N (6]
56 JNIN 1.96 532.1 530.1 B
H/\@\ ,o
o
N N (6]
57 \l I 2.17 546.1 544 1 B
N
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N
O
X N
XX
58 TN NSNS 1.03 563.1 A
F H | o
= ,,S,/
i
F
l\ll//\ | N\ N g
59 N'JNIN N 1.01 591.1 589 A
H | o
= -
I/S
(o]
F
N H<F
O
60 N'JNIN N 0.95 575.2 573 A
H |/ o
/,S,
i
F
N é \XF
O
61 Nl\/ININ N 1.02 591.2 589 A
H |/ o
/,S,
i
F
N \KKF
l\ll//\ | N\ N g
62 N'JNIN N 0.96 575.1 573 A
H | o
= S/,
“
I
N ¢]
9
Na. N\ N O
63 N'J I 213 548.0 546.0 B
N H/\©\ .
o"sj
N
64 N'JNIH IN\ 1.97 546.8 545.1 B
Z ,/S/,O
i

19
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
65 \/I I N 1.01 550.0 A
N H/\[j\ o
N 2
/,S
il
- \H\
N\ N O
66 J I N 1.02 548.9 A
N N ~
; l/ 0
/,S
(o]
o N
N\ N O
67 J I N 1.02 548.9 A
N N =
H | o
== S,,
o”w
I
Y Y
| N\ N (6]
68 \l I N 1.04 563.0 A
N N N
H |/ 0
>5<
[¢]
=z \%
r N\ N O
69 \i I N 0.98 547.3 A
N N =
H |/ 0
PEN
i
= \/A
r N\ N (o]
70 V:[I ) 098 | 5480 A
N N A
N
I
r/ (¢] \(A
71 564.0 A

N N o]
[ 1.04
N\):NIN/\W

20
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Tabnuuga |
puknag, TpyKTYpa xB) | m/z [M+H]* | m/z [M-H} cnoci
X C QY (x8) | m/z [M«H]" | m/z [M-H] | BEPX croci6
ot YA
Nr\| NN ©
72 POOY 105 | 5608 A
N .= N/ H | X
(o]
/043</
It \(A
Nr\| NN
73 XX . 105 | 5730 A
Z N/ H | X
o]
/O//Si/
| KA
N O
Nr\| NN 2©
74 |\;[f 1.05 563.0 A
AN N |N\
H o]
/O//S//\/
N KA
N(\| NN
75 XX . 098 | 5467 A
= N/ H | X
o]
/O//S//v
| '/A
N O
Nr\| N Nas©
76 “lv:ENIN/\O 111 | 5688 A
H
P
ZZS\/
N KA
N(\| NN
77 XX . 097 | 5477 A
A
NJSoO
O//v
| KA
N0
Nr\| NN 2©
78 |\If 1.04 563.8 A
N & N/ H/w//\"j\
o]
" O//S//\/
Y
Nr\| NN
79 N|v/\[ I ) 099 | 547.7 A
N N =~
/Y\ o
o/ ~

21
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
&
N. (o]
]
Naw N Nas©
80 N|v/\[ I ) 105 | 5637 A
N H/\ril .
" O/ﬁ(/
o
N(\ | NGNS
81 DO 094 | 5338 A
N Hn .
N
S o//5</
S
Nr\ | NN
82 POE 107 | 5458 A
y
(o]
o//s//\/
<9
Nr\ | Ng N ©
83 X /k@ 107 | 5459 A
F N/ N
y
o]
o//'s/(/
N H
Nr\ | NN s©
84 |v\[ f 0.97 535.2 A
N .= P N.
R T
N O/S//\/
l\ll/\ | Ny N z©
85 |\;[ f 104 | 5492 A
N .= — N.
N H = |
x S//O
o/ ~
AN Y
Nr\ | NN ©
86 |v\[ f 105 | 5232 A
[\~ s N.
R T
N O/S//v
N A
o /
Naw NN ©
87 “lv:[NIH ~ 111 | 561.2 A
o]

22
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N N o]
88 j[ f 0.94 509.2 A
Z N/ N /N
H ~ | L0
O//S/v
N (o]
89 |j[ f 1.04 523.2 A
N = N/ N N
H ~ | 0
O//Sv
§!
o
90 |v\[ f 0.89 575.2 A
N = N/ N /N
H ~ | L0
O//S/\/
¢
' N (o]
91 |v\[ f 0.89 575.2 A
N .= s N.
N N d
H ~ | L0
O//S/\/
N (o]
92 |\j[ f 0.98 549.0 A
N .= s N.
N N "
H ~ | 4°
O//S\/
N
~ l N\ﬁ
NI\lNINH
93 1.03 584.0 A
s
O
/
N, N O
94 S 0.89 521.5 A
H l/ 0
o"S\
95 537.3 A

X N O
|j f 0.95
NP
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
~
N\l NN
96 |v\[ f 0.89 5215 A
AN N
AP
VS
N 0.
r/ | ~ Y\
Naw NGNS
97 N'v/\[NIN N 095 | 5375 A
§ l/ 2°
O’/\
7 \)
Naw | NN
98 |v\[ :/[ 083 | 5225 A
N 2 N/ " Ny
ng’o
o7 "NH,
Y
Naw | NN
99 NIJ: f 089 | 5215 A
= N/ N/\©\l\
Ho
Z //S//\
(o]
N
- \)
Naw NN o
100 X X N 093 | 5355 A
N H | N
AP
S~
_
(/N S ANNE
| F
NS NN o
101 X Y 098 | 5894 A
o N/ AN
P ) P
7N
o 0
YN Y
Naw | NN o
102 |\I f 0.95 537.5 A
4
(o]
o \}
103 218 553.3 B

24
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N
Nr/\ | N I\‘I/ o
104 NIJNIN < 1.67 507.0 B
RSN
N\
o O
105 1.80 553.5 B
AN
N .= S/\
7\
o 0
106 1.99 569.5 B
| X
NP ™
%
I H\
N o]
Q
Naw N\ N o
107 | f 0.94 | 5375 A
NF N/ N =N
H | o
= 7
/S\
[¢]
' Q\
N (o] —
Nr/\ | N\ N o\N
108 ‘XX 0.87 | 588.1 A
N .= N/ N N\
H
I PPN
/N
[e 6]
I
N O N =
9 ? .
=
109 IV:EI « 091 | 5880 A
Rl
Z //S\\/\
o o
] F
N (|) YJ<F
=
Nr\ | N N o]
110 S f 0.88 603.1 A
N = N/ H |N\
P S/\
/AN
[e]
N ( )\\
N(/\ | N\ N o '
111 | :/[ 0.81 572.5 A
N AL 2 N\
N H |
P S/\
7\
o 0
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N o N ~—
] Q =
N NGNS
112 | :/[ 0.81 572.5 A
N .z o Ny
H
SN
V/A\
[ele)
b E
- F/%
Naw N o
113 | f 1.05 617.5 A
O\ N._ .= N/ N N\
" | = S/\
o? Yo
o YA
Naw | N, N o
114 \:[I r 228 567.5 B
" N N llzo
“/\@’S\,_
|//N /C;
Naw | NN o
115 |J: I 1.02 5465 A
//O
O//S\/
|
|//N (o]
Naw | NN o
116 | :/( 092 | 5505 A
NN Na
H | o
o S/:
O/ NH,
| KD
N o]
]
Naw N2 o
117 Xxr . 112 | 5634 A
N _ .= N/ H/\O\
AN AP
S
O/,v
' KD
N (o]
i
Naw N N (o]
R
118 | 0.98 549.5 A
N = s N\
AN
/S
O/
N [ x
l\ll// | N N. Z
X N
119 xr 078 | 5613 A
NP N
H
|/ o~
S
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
120 " 0.83 577.3 A
R
I/ ~
/A
0O 0
SO
Nr\ | N\ N o
121 |l f 227 5515 B
SN
= v
S~
N O
ahd
Naw N\ N o]
122 'V:EI N 0.89 | 5384 A
H/\E;\/S':O
O/ NH,
I
r/N 0] \A
Naw | I\NIN:/[O
123 NN N 0.99 549.0 A
NN
(Ao
™~
0]
o ) \A
Naw | I\NINKO
124 NN 1.03 563.2 A
)
¥ S//O
||\/
(o]
N é \KA
7]
Naw |\Nj[N:/[O
125 NN N 0.99 549.2 A
N
N
A
™~
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
r/N é \%
Naw | N\ N o
L X
126 NN 0.93 550.2 A
®
P4 S/<
[I™NH,
Q
N
7] Ké
Na. N\ N O
L X
127 NT TNH 0.96 547.5 A
N\
| = S/O
2
r/N \A
Nao | N\ N (0]
L X
128 NN 0.91 533.4 A
)
- S//
™~
0]
129 2K| “J:“HIO 0.56 537.1 A
| N . .
N — /N
N N - | ,
S
o] >
\( o
</N { . N\f\
74 H
\ = \ e
130 N= 0.96 526.8 A
O\\S/\N
-~/ o
\( .
(/N { \ N\f\
74 H
\ — \ 7N
131 N= 1.01 542.7 A
o)
/
o, N
\S\\
-~ o
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
132 0.90 532.9 A
133 1.16 509.1 A
134 0.94 547.9 A
135 0.99 546.9 A
136 0.92 533.0 A
137 0.98 531.9 A
138 1.04 552.9 A
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Tabnuuga |
puknag TPpyKTYpa xB) | m/z [M+H]* | m/z [M-H] cnoci
m C 4y (x8) | m/z [M+H /z [M-HT | BEPX i6
139 0.96 534.7 A
140 1.77 524.0 B
141 0.89 527.1 A
142 1.26 536.1 B
143 1.01 535.9 A

BN
\/S\O
\ \(
(] ]
/N | N\ﬁ\
144 =/ N 0.97 520.0 A
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N
SO0
145 XX 104 | 557.1 A
N N
o]
SO
N
146 '\II N 218 | 509.0 B
O//Sv
\o \( o)
/N { y N\g\
(Fits
147 =/ N 1.02 546.9 A
O\
N~ \S\
=0
N
o0
148 IV:EI 0.99 540.5 A
L. e
‘CN__S\\/\
(o]
Ny
.
149 | 0.90 522.9 A
No L = Nay
N H/\@\ .
7 //S,/\
[}
Ny
.
150 |v\[ I 096 | 5220 A
[\ N/ H )
P
S
151 N|V:ENIH/\© 0.90 522.9 A
0
O//S\NHZ
/N é \%
Nr\ | N\ NIO
X
152 NS 257 580.9 B
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Tabnuuga |

MNpuknag

CTpyKTypa

4y (x8) | m/z [M+H]*

m/z [M-HJ

BEPX cnoci6

153

1.07 564.9

154

0.98 550.9

155

0.90 537.9

156

1.00 536.1

157

/N N N
e er

0.95 546.9

158

(< /}J/ﬁ

0.98 539.3
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
f .
/N { | N\f\
Saeds
159 =/ N 1.05 564.8 A
160 0.84 531.0 A
161 0.96 575.3 A
162 0.89 561.2 A
163 1.01 550.7 A
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
\ko
</N { . N\ﬁ\
/4 H
164 N Y7 0.97 547.0 A
&
K
N
] \KA
Naw N\ N e}
XL
165 NSNSy 1.03 563.8 A
No //O ZN
ISA\//
N
~
N N N O
) l\ji /v[
166 NN 093 | 504.0 A
N
167 0.93 574.0 A
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
168 0.87 559.7 A
169 1.09 599.8 A
170 1.10 565.1 A
171 0.97 531.1 A
O\\
NQ\/S\\O
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Tabnuuga |
Mpuknag CrtpykTtypa YY (xB) | m/z [M+H]* BEPX cnoci6
\( .
N\f\
N
172 N 0.91 524 A
N
173 1.90 520.9 B
l\
N .= S/\
/AN
O O
o
L
N
N H
7 N\ /N
174 \ N 0.96 574 A
O
‘\s\\
\/ o)
o
L
N
N H
N\
175 \ = N 0.87 561.9 A
O
‘\s\\
\/ o)

36



UA 120094 C2

Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
o
L
O O
N N\f\
/4 N
( 7 N\ /N
176 N= \ N 0.86 563.9 A
O\\S
\/ \\O
F
5
Fo
N N\g\
7 \ N
< 7\ /N
177 N= N 1.00 573.0 A
N\
178 0.91 523.0 A
179 0.96 535.1 A
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
F
A
F
N (0]
X
180 e 1.90 560.8 B
X
N = e
7%
X
181 A NANE N 2.16 577.1 B
| X
N = P
S
7Y
r/N N§ KD
Naw | N\ N o
182 NIJNIN N 1.11 577.2 A
H |/ 0
S/
O//
N s o
N(/\ | N\ NH o
183 OGP 095 | 5360 A
N Hm .
# //S,,\/
o
-
N o,
Nr/\ | N\ N e}
184 NV/\[ I ; 1.01 552.2 A
S/
O//\/
N A o
N(/\ | N\ NH o
185 N|v/\[ I . 108 | 5501 A
N N N
H/ﬁNl/\)\S/’O
O//\/
N
Nr/\ | N\ NH e}
186 N|v/\[ I ~ 108 | 561.9 A
N
|
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
F
N
9 Do
187 |;[ 2.28 592.1 B
0 N NIH/\C\‘j\
N .= S/\
O//\\
_
N
g Do
188 D@ ~ 208 | 5760 B
N N =
" Nl\)\S/\
75
—
Naw ANPLNS
189 |J I 0.95 519.9 A
190 1.02 536.0 A
191 1.00 533.2 A
192 1.09 545.2 A
r/N ,,,,,
Naw | NN
193 | :/[ 1.06 546.4 A
N A =
N H/\©\ P
O//S\
Ne - L/
Nr/\ | NGNS
194 | I 0.99 547 4 A
N\l/
o,
552
O/ NH2
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N
Nr/ | N NH (0]
X >
195 | f 0.89 521.0 A
N = P
O”SLNHz
U
N( | N. N (0]
X N
196 | f 0.95 537.0 A
N AL =
O//S\NHz
N~
Nr/ | N. NH (o]
X S
197 |J :/[ 0.95 535.4 A
N = N/ H XN ]
P S//
o//\/
b H
=z
Nr\ | N\ N e}
198 | f 1.00 551 4 A
No_ 2 N/ H Xy
l / S/,O
O//\/
i \KD
Naw N\ N o
199 “lv:ENIN N 1.04 561.4 A
H/U\S/IO
o”j
N \%
~
Nao N\ N O
X
200 NN 1.09 498.3 A
OH
(o]
r/N \}
Na N\ N [e]
X
N = P
201 N7 1.05 561.1 A
N\
I A o
S
Y
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
r/N \%
Na | | N\ N/v[o
N\):N/ NH
202 1.01 539.3 A
v N
r
Na. N\ N O
XX
203 AN N 0.95 532.4 A
r/N \%
Nas N\ N o
L X
204 NN 0.89 497.4 A
Q
- ) \A
Naw | N\ N o
L X
205 NN 1.01 549.0 A
K(j\éo
ﬁ\NHz
b
r/ | .
Naw N\ N o
X
206 NN 1.01 565.3 A
|N\
= S//O
||\/
I
N Q
r/ | .
Naw N\ N o
X
207 NN 1.20 565.3 A
S
= S//O
||\/
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
N é \%
Q
Nas N\ N o
X
208 A" 1.07 564 A
N\
| 7 SZO/
N
o H
N
9 \YA
|
209 N\;[NINH 1.07 575.8 A
L
i~
o]
0
N N
/4 N
< \ 7\ /N
210 N= N 0.91 545.0 A
N\
HN\\S
7 o
r/N \A
Naw | N\ N (o}
211 N'J:NINH 0.98 539.0 A
Vs
N-"S\\/\
(0]
r/N \KA
Naw | N\ N (e}
X
212 NN i 1.05 543.8 A
O
. YA
Naw | N\ N o
XX
213 N 1.03 547.9 A
N
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
r/N \A
Na | N\ N o
L X
214 NN 0.91 533.9 A
N\
| o
S\
Il “NH,
Q
N
’\ll//\ | N\\N(:/?O
X
215 MNP 1.10 561.8 A
k@u
ﬁ</°\
(¢}
r/N \A
Naw | N\ N o]
L X
216 MNP 1.22 511.9 A
SN
(o]
OO0 E
217 XX . 149 | 5624 B
N N =
v
PN
Naw | N\ N o]
218 N'\/;E I N 240 | 562.4 B
N H/\Nlr\j\ //O
o'fsj
r/N ,,,,, KD
Nas | N\ N o}
219 N'Ji I y 1.04 563.4 A
N H/\f\j\ .
N F <7
o”j
H
N
~
Q%
220 1.97 573.5 B
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
| i H
N (o]
Fy
221 Y “/V[O 113 | 5895 A
NN Ny
H | P
-
[oJNe]
P
N o) “
- ¢ M
222 NS l“\ “f" 0.88 591.4 A
N\IN/ N N\
H | P
/S/\
7\
[e]
N H
Naw | Ny N o
203 | f 1.01 549 4 A
N 2 N/ H | XN
7 zS/'\O/
O/
N A ]
!\ll//\ | Ny NH o)
204 N|l I 1.08 561.4 A
N H |\N 5
/O//S//\/
—_
Na | N o)
205 |Ji :/E 0.90 521 .1 A
[\~ ~ N\
N H | o
4 //S//
(o]
|
d
Na | N o
206 |j :/E 0.96 537.2 A
N. S s N
N N | N
o]
4 //S//
(o]
N e
227 DO 088 | 5773 A
Z N/ N | N\
N
=
S

44




UA 120094 C2

Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
S o
228 Jf 095 | 593.4 A
o
o]
% N QO
229 | f 0.91 562.2 A
No AL 2
gae!
//S\\/
(oo}
230 I/\@\ 0.96 578.1 A
231 1.41 550.2 B
\
=
232 2.14 545 B
233 1.76 576 B
234 0.85 536.4 A
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
AN H
Nr\l NN
235 | f 0.80 | 5222 A
N 2 s Ny
Hnszo
o7 NH
o Lo y)
N\l NNz
236 | f 0.88 | 5383 A
ANSZ NP N
HAEJ\/SZO
O/ NH,
/N A
Nr\| INGPLNGPLY
237 NlJ:NIN 090 | 533.4 A
H
5
0’ 7O
238 0.88 | 536.4 A
239 096 | 550.4 A
240 098 | 5505 A
241 094 | 5354 A
242 0.88 | 519.4 A
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
243 0.89 534.5 A
244 0.70 535.3 A
245 0.65 536.3 A
246 0.91 535.5 A
247 0.84 519.4 A
N
SO0
248 D NlJNIN ~ 244 | 5755 B
A //S\\
[e]
N
LoD
249 |V:[I - 225 | 5595 B
H |
" /O//S\\
250 0.99 532.5 A
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Tabnuuga |
Mpuknag CrtpykTtypa Yy (x8) | m/z [M+H]* | m/z [M-H] | BEPX cnoci6
REER e
251 DO PPN 174 | 5885 B
n A
N
252 |v\( 1 . 093 | 5355 A
N = N/ H | X
NS
S,
o’ "0
253 0.99 551.5 A
254 0.90 522.3 A
255 0.97 538.3 A
256 2.13 553.4 B
257 1.42 550.5 B
258 1.92 521.5 B

48



UA 120094 C2

Tabnuuga |
puknag TPyKTYpAa xB) | m/z [M+H]* | m/z [M-H]- cnoci
n C UY (x8) | m/z [M+H]* | m/z [M-H] | BEPX croci6

PO
|
Naw N N o)
259 |j[ f 095 | 5375 A
[\~ ~ N
N H | ~ o
75
T
260 |V/\[I . 0.69 | 550.3 A
! l = S/,O
HZN\r/N | ..... H
N. N, N. (o]
261 T 064 | 5362 A
N N | A o
P Z
O//S\
O/
’
Nr\ | N o]
262 A I 0.86 579.3 A
N\iN/ N |N\
= /S/\
e
C:)/
| z
|
263 NSNS IO 0.86 579.3 A
N\i/ N
N H | =
o S/\
s
/N %
Nao | N\ N O
X
264 N HA@E\ 0.89 | 607.3 A
N (@]
\f
>r°
x>
N0
Nr\ | N\ NIO
L
N P
265 7N 089 | 5215 A

Y Tabnuui | Takoxk BKasaHi isuko-ximiuHi gaHi (To6to Yac yrpumyesaHHsa BEPX i mac-cnekTp gani)
Ans BCiX oaemkaHux cnonyk. Cnocobu BEPX BusHayeHo Huxde B po3aini Mpuknagu cuHTesy.
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[aHni BUHaxig Takox BigHOCUTLCA A0 (papMaueBTUYHO NPURHATHOT coni cnonyku chopmynu (1) 3
HeopraHiyHUMmM abo opraHiyHMMK KUCNOoTaMm abo OCHOBaMM.

B iHWIOMY acnekTi AaHMM BMHaxig BigHocuTbcA Ao cnonyk dopmynu (I) abo ix dapmaueBTUHHO
NPUAHATHUX CONER, K NiKapCbKnx 3acobiB.

B iHWIOMY acnekTi gaHuMin BMHaxXig BigHocuTbca Ao cnonyk copmynu (1) abo ix dapmaueBTUYHO
NPUAHATHUX COMERN, ANs 3aCTOCYBaHHA B cnocobi NikyBaHHS nauieHTa.

B iHWIOMY acnekTi AaHMn BMHaxia BigHOCUTbCA Ao cnonyk dopmynu (I) abo ix dapmaueBTUYHO
NPUAUHATHUX CONEn, ANS 3acTOCyBaHHA NpW NiKyBaHHI ayTOIMyHHUX 3axBOPIOBaHb i anepriyHmx
3aXBOPIOBaHb.

B iHWOMY acnekTi gaHui BMHaxig BiAHOCUTBCS A0 3actocyBaHHa cnonyk dopmynu (I) abo ix
dapMmaueBTUYHO NPUAHATHUX COMEN, ANS NpUroTyBaHHa dhapmaueBTUYHOT KOMMIO3WUii, NPU3HAYEHOT
ANa NikyBaHHA ayTOIMYHHUX 3aXBOPIOBaHb | anepriiHUX 3axBOplOBaHb.

B iHWOMY acnekTi 4aHMi BUHAXiA BiAHOCUTLCA A0 cnocoby NiKkyBaHHS ayTOIMYHHUX 3aXBOPIOBAHb i
anepriyHux posnagis, AKAW BKIOMAE BBEAEHHA TepaneBTUYHO edEeKTUBHOT KiNbKOCTi CRONYKK
dopmynu (1) abo ogHiel 3 i papMaUEeBTUYHO NPUARHSATHUX CONEN - NALEHTOBI.

B iHWOMY CBOEMY acnekTi gaHui BUHaxia BigHOCUTLCA A0 (hapMaUEeBTUYHOT KOMMO3WUil, Lo
MICTUTb B SIKOCTi aKTUBHOT pe40oBMHU, 0aHYy abo GinbLue cnonyky dpopmynu (1), abo iV dhhapmaueBTUUHO
NPUAHATHI coni, HE0BOB'A3KOBO B KOMOBIHAUIT 3 TPaAULINHUMKM ekcuunieHTamu, i/abo Hociamu.

Cnonyku copmynu (I) MoxyTb 6yTu ogepkaHi 3 BUKOPUCTAHHSIM 3BMYAWHUX METOAUK CUHTESY,
ONMCaHNX HUXKYE, SKI TAKOXK € YACTUHOIO LibOT0 BUHAxXoay.

3aranbHi METOOUKU CUHTE3Y

Cnonyku BIigNOBIAHO A0 AAHOr0 BUHAaxXo4y MOXYTb OyTu oJepxaHi 3a AONOMOrol MeTOAMK
CUHTE3Y, CUHTETUYMHUX NpUKNagiB, cnocobis, BiaoMux crneuianicraMm gaHoi ranysi, MeToais, BiaoMux 3
XiMIYHOT niTepatypu. Y MmeTogax CMHTE3Y i Npuknagax onucaHux gani, samicHukn R', R2, R3, R4, RS, i
W MaloTb 3HAY€HHS, 3a3Ha4YeHi B AoknagHomy onuci cnonyk dopmynu |, Lli cnocobu, onucai Tyr,
HaBeAEeHi B AKOCTI inmocTpauii i Ana po3KpUTTS AAHOr0 BMHAxXoAdy, He obMexyloum obnactb Woro
o6'ekTa, 3aaBNeHi Cnonyku, i npuknagn. AKWO OAEpPXKaHHA BUXIAHMX CMOMYK HE OMUCaHO, BOHU €
KOMEPUINHO AOCTYNHUMM, MOXYTb ByTU oaepxaHi aHanoriyHo cnonykam abo cnocobam, onucaHum B
JaHin 3asBUi, abo onuMcaHMm B XiMiYHIA TniTepaTypi. HAKWO He BKAa3aHO IHLUE, PO3YMHHUKM,
TeMnepaTypa, TUCK, i iHWi YMOBK peakuii MoxyTb OyTu nerko BubpaHi cneuianictom B AaHi obnacri
TEXHIKM.

MpomikHi cnonykn aminy dopmynu R'-W-C(R?)(R%)-NH2 € abo komepuiiHO goctynHumu, abo
MOXYTb OyTW oaepxkaHi BignoBigHO 40 3aranbHUX METOAMK, aBo nocunaHb, onucaHux B US 7,879,873
i WO 2011/049917, abo MoxyTb OyTu oaepkaHi cneuianictoMm y Ui ranysi, 3 BUMKOPUCTAHHAM
METOAMK, ONUCAHUX B XiMIYHIN niTepaTtypi.

Cnonyku chopmynu (1) MOXKyTb ByTK ogepkaHi 3 NPOMIXKHOT crnonyku A' BianosigHO Ao Cxemu 1.
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Cxema |
RN,
(G = N, - R
X N XY - A ;
f \"\\jf S NN M
No 5 I
~ \G . o i /f; v N\ﬁf NH@
N . | Y RN, 5
{G = NOy 2) pigHOBRISHHS

2 _ N
R\siR " H
HNT W i o ¢
&
P;»? R Ra&
B ,
Ko My N0, RO TOR : E
N R R N o N -0 2
TLL L, = LT -
TN ﬁfgs w’ KPOC-CADIVICHHES Nag? N 'N/&W’R
: HR
g!

Ak nokasaHo Ha Cxewmi |, npuaaTHun nipumianH popmynu A', ae G npeacrasndae coboto NHz, X
npeacraensie cobolo npuaatHy rpyny Ans nanagin-onocepeakoBaHUX peakuil KpoC-Cnony4vYeHHs
(nanpuknag, |, Br, Cl, abo OSO:CF3)), i Y npeacrasnse cobow npuaaTtHy BigxigHy rpyny (Hanpuknag,
Cl, aka moxe OyTM niggaHa B3aemogii 3 BignoBigHUM amiHoM abo cinno amiHy (Hanpuknag,
rigpoxnopua) cdopmynu R*NH:, Hanpuknag, isonponinamiHOM B MPUCYTHOCTI BigMNOBiAHOT OCHOBM
(hanpuknag, i-PrzEtN, a6o EtsN) y BignoBigHOMYy pO34mHHMKY (Hanpuknag, H-OyrtadHomn) i npu
BiANOBIAHMX YMOBAaX peakuii, Takux sk BiANOBiAHA TemnepaTypa (Hanpuknaa, 6nusbko 120 °C), wob
3abe3neunTn cnonyky dopmynu B'. B akocTi anbTepHaTMBK, BKa3aHui nipumiauH popmynu A', ae G
npeacraepnsie coboo BiANOBIAHMI CUHTETUYHUIA Npekypcop Ana NH2 (Hanpuknag, HiTporpyna), MoXxHa
nigaatuv B3aemogii 3 BigNoBiAHMM amiHOM abo cinnio amiHy (Hanpuknag, rigpoxnopua) hopmynu
R*NHz, Hanpuknag 1-meTun uiknonponinaMiHoM B MPUCYTHOCTI BiAMOBIAHOTO peareHTy i po3ynHHKUKA
(Hanpuknag, i-Pr2EtN i TI'®, BignosigHo) i npy BIANOBIAHUX yMOBax peakuii, Taknx K, BignosigHa
TeMmnepaTypa (Hanpuknag, Big npubnusHo -78 °C go npubnusHo 25 °C) 3 ogepKaHHAM MPOMDKHOT
crnonyku, sika moxe OyTu nepeTtBopeHa B cnonyky c¢opMmynu B' npu noganbuiii peakuii 3
BigNoBiAHMMKU peareHTamun (Hanpuknag, NO:2 rpyna, dka moxe OyTu BigHOBNEHa 3a AOMOMOroH
BignoBigHoro peareHTy, Takoro sk SnClz). Bubip BignosigHoro aminy dopmynu R*NHz i nipuanny
dopmynn A' Ana BULLEBKA3aHOT peakuii cneuianictoM B AaHin o6nacti MoxXyTb OyTU 3aCHOBaHi Ha
KpUTEpPIAX, TakMx 9K CTEPUYHA | eNeKTPOHHa Npupoda aminy i nipumiguHy. diamiHonipuMignH cbopmynu
B' moxkHa niggaTy B3aemoaii 3 BiANOBIAHWM peareHToOM, Takum 9K CKnagHuin eTunoBuin edpip xnop-
OKCO-OLTOBOT KNUCNOTH, Y BiANOBIAHOMY PO34YMHHUKY (Hanpuknag, aueToH) i B NPUCYTHOCTI BiANoBIgHOT
ocHoBu (Hanmpuknag, KoCOs) wo6b npeacraButu cnonyky dopmynum C'. OuKapOOHINbHY CNOyKy
dopmynn C', MOxkHa nigaatu B3aemodii 3 BiANOBIAHUM AErigPOXIOPYIOYNM peareHToM, TakuMm SK
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oKkcanin xnopua B MNPUCYTHOCTI npuaaTtHoi gobaBku (Hanpuknag, KaTaniTuydHa KinbkicTe OM®) vy
BiANOBIAHOMY pPO34MHHMKY (Hanpuknag, CH:Cl2), i npu BignoBiAHMX yMOBax peakuii, Takux sK
BiANOBiAHA TeMnepartypa (Hanpuknaa, npubnusHo Temneparypa HaBKOMULLHLOIO cepeaoBuLLa), Lwob
3abesneuntn cnonyky dopmynu D'. Xnop-nrepugiHoH dopmynu D' moxe OyTu niggaHun peakuii 3
BignoBigHUM amiHom abo cinno amiHy dopmynu R'-W-C(R?)(R3)-NH2 Hanpuknag, fk 4-metun
cynboHin 6eH3unamiH B MNPUCYTHOCTI BIiANOBiAHOT ocHoBM (Hanpuknaa, EtsN) y BianosigHomy
pPo34nHHUKY (Hanpuknaa, TIP) i npu BiANOBIAHMX yMOBaX peakuil, TakMx Sk BignoBigHa Temneparypa
(Hanpuknag, npubnu3HO TEMMNEpaTypa HABKOJIULIHLOIO CepeaoBuLLA) 3 BUXOAOM CMOMyKU hOpMynu
E'. Nipumigun copmynu E' mMoxe OyTu Harpituim 3 BignoBigHMM MapPTHEPOM KPOC-CMONYyYEHHS
(Hanpuknag, ©GopHa kucnota) i BianoBigHOW ocHoBow (Hanpuknag, KsPQOs), y BignoigHOMy
PO34YMHHUKY (Hanpuknag, 1,4-giokcaH), B NPUCYTHOCTI BigMNOBIAHOIO KaTtanisaTtopa KpoC-CnonyvyeHHs
(Hanpuknag, Pd(dppf)Clz), npu BignNoBiAHUX ymMOBax peakuii, Takux K CNPUATAUBUIA Knimat
(Hanpuknag, aproH) i npu BignNoBigHIN TemnepaTtypi (Hanpuknag, npubnmano 100 °C), wob
3abe3neuntn cnonyky dopmynu (I).

MNpuknagun cuHTE3y

HeobmexxyBanbHi npuknaau, WO AEMOHCTPYIOTb OJEP)KaHHA CMONyK BignoBiAHO A0 BMHaxoay,
npeacraBneHi Hwxde. OnTUManbHi 4ac i yMOBM peakuii MOXYTb 3MIHIOBAaTUCA 3anexHo Bifg
KOHKPETHMX BUKOPUCTOBYBaHUX peareHTiB. AKWO He BKa3aHO iHLeE, PO3YUHHUKK, TeMMepaTypa, TUCK i
iHWi yMOBM peakuii MoXKyTb OyTK nerko BuOpaHi 3BMYaiHMM cneuianictoMm B AaHin o6nacTti TEXHIKN.
KOHKpeTHI mMeToauKW MpeacTaBfieHi B po3aini npuknagis cuHTe3y. NpOMiKHI CNOnykW i NpoaykTu
MOXYTb OyTU oumMLLEHI 3a Aonomorol xpomarorpadii Ha cinikareni, nepekpuctanisadieto i/abo BEPX
3 obepHeHoto dasoto (RHPLC). OuCKpeTHi eHaHTioMepu MOXXyTb OyTW oaepxkaHi WwnaxoM noginy
paueMiyHuX NPOAYKTIB 3 BUKOPUCTAHHAM XipanbHOT BUCOKOEMEKTUBHOT PiAMHHOT xpomatorpadii,
meTogie RHPLC o4MLeHHs, WO BUKOPUCTOBYIOTECA Npu Oyab-akomy Big 0-100 % aueToHiTpuny y
BOAi, Wo mictutb 0,1 % mypawmHoi kucnotn aéo 0,1 % TPO i npu BUKOPUCTAHHI OAHIET 3 HACTYMHUX
KOJNOHOK;

a) Waters Sunfire OBD C18 5 Mmkm 30 x 150 MM KOnOHKa

6) Waters XBridge OBD C18 5 mkm 30 x 150 Mm KONoHka

B) Waters ODB C8 5 mkm 19 x 150 MM KOMOHKa.

r) Waters Atlantis ODB C18 5 Mkm 19 x 50 MM KONOHKa.

0) Waters Atlantis T3 OBD 5 mkm 30 x 100 MM KONOHKa

€) Phenomenex Gemini Axia C18 5 mkm 30 x 100 MM KONoHKa

BEPX cnocobu:

AHanitnyHuin PX/MC meToa aHanisy A:

KonoHka: Waters BEH 2.1 x 50 mm C18 1.7 MKM KONOHkKa

pagieHT:

0.05 % mypaluvHa kucnoTta B

o .
Yac (xB) 0.05 % mypaluunHa kucroTa y BoJi ALETOHITPU

MoTik (Mn/xB)

90 10 0.8
. 0 100 0.8
1.77 0 100 0.8

AHanitn4yHnin PX/MC meTog aHanisy B:
Kononka: Waters BEH 2.1 x 50 mm C18 1.7 MKM KONOHKa
pagieHT:

0.05 % mypaluvHa kucnoTta B

o .
Yac (xB) 0.05 % mypaluunHa kucroTa y BoJi ALETOHITPU

MoTik (Mn/xB)

0 90 10 0.8
4.45 0 100 0.8
4.58 0 100 0.8
CMCOK CKOPOYEHD, LLIO BUKOPUCTOBYIOTLCA B NPUKIAAAX CUHTESY:

Ac auetun

ACN aLeToHITpUN

AcOH oLTOBa KMCNoTa

AIBN a3006ici30byTupOHITPUN

BO/JH. BOJAHUN

Bu OyTun
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Boc20 an-TpeT-0yTun gukapboHar

dba anbeHsaboaeHaueToH

DCM OUXNOPMETaH

DMA N, N-aumeTtunauetamia

DIEA N, N-giisonponineTunamiu

DME 1,2-AUMETOKCieTaH

DMAP 4-gumeTunamidonipugmnt

oMo N, N-aumeTtuncopmamig

dppe (andpeningocdin)etaH

dppf 1.1°-6ic(audpenindocdino)depoueH

ee €HaHTIOMEPHWIA HAANNLLOK

ES+ erneKkTpopo3NuIoBanbHa NO3UTUBHA iOHI3auis

Et eTun

EtOAc eTunauerar

EtOH eTaHon

Josiphos (S)-1-[(Rp)- 2- (amuuknorekcundpocdino)depoueinjeTun-au-
TpeT-6yTundocdin

roa. rogumHan)

BEPX BUCOKoedheKTUBHA piguHHa xXpomartorpadia

i i30

PX piauHHa xpomarorpadis

Me MeTUn

MeOH MEeTaHon

XB XBUJTMHU

MPLC piguHHa xpomaTorpadisa cepeiHboro TUCKY

MC MacC-CNEKTPOMETPIA

NBS H-6poM-CyKUUHIMIg

NCS H-xrop-CykuuHimig

NMP H-meTunniponiguHoH

OKCOH Kaniv nepokcumoHocynbdaTt

Pd/C nanagiv Ha Byrneui

Ph eHin

PPh3 TpudeHingocdiH

Pr nponin

RaNi Hikene PeHes

vy yac ytpumaHHsa (BEPX)

KT KiMHaTHa TemnepaTtypa

SFC HaJKpUTUYHa piguHHa xpomartorpadis

T TPETUYHUN

TpeT TPETUYHUN

Tf Tpucpnart

TBAF TeTpabyTunamoHin propua

TEA TpUueTunamiH

TOY TpudTopoLUTOBa KUCIOTA

Tro TeTparigpodypaH

Xanphos | 4,5-6ic(audenindocdiHo)-9,9-4AUMETUNKCAHTEH

Cnocib 1:

CUHTE3 NPOMIKHOT CNONYKK A
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YJ:NH Y\INH \NW\IHIO

A-4
CIH
NH2
Y AN Cl_ _N T 0
~S
Ch_ _N_ _N__0O o \f\ I
AN
Y N~ N
AG N AN
No A_ = N
N cl — Ho |l
= S/\
A O’/ \\O

Jo nepemiwyBaHoi cycnensii A-1 (3.00 r, 18.18 mmonb) B H-OyTaHoni (10 mn) gogasanm A-2
(10.80 r, 18.18 mMonb) 3 HacTynHum gogasaHHaAM DIEA (6.46 wmn, 36.58 mmonb). Cymiwl
nepemiwysanu npotarom 17 rog. npu 120 °C. PeakuiiHy CyMmill OXONoa)KyeBanu A0 KT, i racunu
JoJaBaHHAM HacuyeHoro BogHoro posunHy NH4Cl. PeakuiiiHy cymill noTim po3soaunu 3a A0MOMOror
EtOAc. OpraHiyHnin wap Bigainanu i npomueanu BOAOK, i3 HACTYNMHUM NPOMWUBAHHSM COSIbOBUM
po3dnHOM. OpraHiyHun wap cywunu (Na2S04), AekaHTyBanm i KoHUeHTpyBanu. OgepxaHuin 3anmuok
ouvLanu 3a gonomoroto SiO2 hnewl-xpomarorpadyii 3 Buxogom A-3.

o nepewmiwysaHoi cycneHsii A-3 (1.00 r, 5.00 mmonb) B auetoHi (100 mn) gogasanu eTun
xnopokcoauetar (0.88 r, 6.43 mMMmonb) 3 HacTtynHuMm gogasaHHAM KoCOs (1.85 r, 13.39 mmonb).
PeakuiiHy cyMmill nepemillysany npu KT NpoTarom 18 rod., i TBepanin ocag Biaainanu is ogepkaHHsam
Buxogy A-4.

Jo nepemiwyBaHoi cycneHsii A-4 (1.14 r, 5.00 mmonb) B CH2Cl2 (250 mn) gogaeanu okcanin
xropua (1 mMn)} 3 HacTynHuM JoaasaHHAM 5 kpanens OM®. PeakuiiHy cymiwl nepemiwysanu
npotarom 5 rog. npu k1. CyMill NOTiIM KOHUEHTPYBANKU NPW NOHMXEHOMY TUCKY 3 OAEPXKAHHSAM BUXOAY
A-5.

[o nepemiwysaHoi cycneHsii A-5 (0.1 r, 0.39 mmone) B TT® (4 mn) aogasanu TEA (0.16 mn, 1.16
mmonb) (abo DIEA), 3 HacTynHuM gogaBaHHaMm AG (91 wmr, 0.38 Mmonb). PeakuinHy cymil sanuwanu
nepemiwysatuca npotsarom 18 roa. npu kT. Peakuilo racunu 3 AogaBaHHAM HACMYEHOro BOAHOrO
posunHy NH4Cl i opraHiyHi Wwapu ekcrparysanu 3a gonomMoroto EtOAc. OpraHiyHuii wap npomusanu
BOAOIO i CONBbOBUM PO3yYnHOM, cyumnu (Na2S04), AekaHTyBanm i KOHLEHTPYBanu B yMOBaXx BakyyMmy.
OpepxaHun 3anuiok ouuwanu 3a gonomoroto SiO2 dnew-xpomarorpaddii 3 BUXOAOM MPOMDKHOT
crionykn A. MC (ES+): m/z 423.0 [M+H]*.

Cnocib 2;

CuHTE3 NPOMIDKHOT cnonyku B
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Cl N Cl
\f AN BNSQ ClYN\ NH Cl N\ NH
(o ot 0 —— oY
N N = N+'.O N =
N . NH,
B1 © B3 O
B-4
I N N 0
Cin Ny N 0 CY N
- . |\I B Nl/ p
NS X0 N
H
B'5 B'6
CIH
NH,

~% ]A
[e]
N —
H
sTN

B O’/ N o

o nepewmiwyBaHoi cycneHsii B-1 (1.80 r, 9.30 mmonb) i B-2 (1.00 r, 9.30 mMonb) B TI® (10 mn)
npu -78 °C popasanu DIEA (3.29 mn, 18.59 mmonb) i peakuinHUi cymilli [03BONAMi NOBINbHO
HarpiTuca ao 25 °C. JleTki npoaykTM BUAANANU NPU NOHUXEHOMY TUCKY, | HEOYULLEHHWUA NPOAYKT
3HOBY po3unHanu B EtOAc i npomusanu 3a gonomoroto H20. OpraHiyHuin wap sigainanu i npoMuMeanu
eule aBa pasu 3a gonomoro H20. OpraHiyHuii Wwap npoMusany 3a A0NOMOroK CONMbOBOrO PO3YUHY,
cywunu (Na280.4), gekanTyBanu i koHueHTpyBanu. OgepkaHuin 3anviiok ovnLany 3a AOnoMOrol
dnew- xpomaTtorpadii SiO2 3 suxogom B-3.

o posunny B-3 (1.78 r, 7.79 mmonb) B EtOH (50 mn) gogasanu SnCl2 (1.48 r, 7.79 mMonb) i
HarpiBanu i3 3BOPOTHIM XONOAUSTLHUKOM MPOTArom 4 rof. PeakuiiHiin cymiwi gasanu OXOSIOHYTU A0
KiMHATHOT TemnepaTypu, NoTiM BuUIMBanNM Ha nig. PosunH o6opobnsnu 3a agonomorow 1 H. NaOH
(Boa), wob posectn pH go ~ 9, a noTiMm inbTpyBanu 4epes Lwwap Kisenorypa. OpraHidHy a3sy
Biaainanu i npomueanu H20 i3 HACTYNHUM NPOMWBAHHAM COMbLOBUM PO3YMHOM. OpraHiyHuin Lap
cywunu (Na2S04), ekaHTyBanu i KOHUeHTpyBanu. CUpMA NPOAYKT ouuwlanu 3a gonomMorow SiO2
dneww-xpomarorpadii 3 Buxogom B-4.

B dakocTi anbTepHaTMBHOT METOAMKM ANA BiAHOBMEHHS HITpONipUMIAWHY A0 BiAMNOBIAHOMO amiHO-
nipUMIZUHY HAcCTynHa 3aranbHa MeToAuka Oyna BUKOPUCTaHa ANS aHanorivyHUX NpoOMbKHMX CNONYK: 40
pPO34MHY HiTponmipuMiguHy B eTaHoni pAogasanu kKatanitudHui  RaNi. PeakuiiHy nocyauHy
Bakyymysanu i npogyesanu 3a aonomoroto Nz(r), noTim Bigkadyysanu i npoaysanu Ha(r). PeakuiiHy
cymiw ButpumyBsanu B atmocdepi Ha(r) npotsarom 15 roa. MNocyauny Bigkadysanu i npoaysanu Na(r).
PeakuiiniHy cyMill inbTpyBanu 4vepes wap giatomoBoi 3emni, wo®d suganuTtu katanisatop Ni i
KOHUeHTpyBanu inbTpat. OaepxxaHWi 3anuok ouyuwand 3a gonomorowd Ha SiO2 dinew-
Xpomarorpadii 3 ogep>kaHHAM BiANOBIAHOTO aMiHONIPUMIAUHY.

o nepewmiwyBaHoro posunHy B-4 (0.40 r, 2.01 mmonb) B aueToHi (10 mn) aogasanu K2COs3 (0.70
r, 5.06 mmonb) 3 HacTynHuMm eTun xnopokcoauetatoM (0.27 mn, 2.43 Mmmonb). PeakuiinHy cymill
nepeMiwyBanu npu KT NpoTarom 24 rod. PeakuiiHy cymill noTim ginbTpyBanu, nepeposyumnHanu B H20
i ekcTparyBanu 3a gonomorow EtOAc. BoagHy chasy Bigainanu i ekcTparyBanu Lie ABa pasu 3a
ponomoroto EtOAc. OpraHivni wapu o6'eaHysanu, cywumnu (Na=SQOs4), aekaHTyBanu i KOHLUEHTpyBanu
3 oaepxaHHAM Buxoay B-5.

[o po3uunHy B-5 (0.70 1, 2.77 mmonb) B CH2Cl2 (50 mn) gogasanu okcanin xnopug (0.47 mn, 5.54
MMOJIb) 3 HACTYNHWUM goaaBaHHAM 5 kpanenb OM®. PeakuifiHy cymill 3anuwianu nepemiwlysaTucs
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npu KT npotarom 18 roa. JNleTki npoayktu 6ynu BuaaneHi y Bakyymi. TBepay pe40oBUHY NEPEPOIUNHATM
B DCM i sunuBanu B H>O. OpraHiyHuii wap Bigainanu, npoMmvBanu 3a AONOMOTOK COSfIbOBOro
posunHy, cywmnu (Na280.), gekaHTyBanu i KOHueHTpyBanu. OfepkaHur 3anvok ouvwanu 3a
aonomoroto SiOz dnew-xpomaTorpadii 3 Buxoaom B-6.

Ho nepemiwysaHoro posunHy B-6 (0.83 r, 3.06 mmonb) B TT® (10 mn) goaasanu DIEA (1.07 mn,
6.12 Mmonb) 3 HacTynHum gogasaHHaMm AF (0.72 r, 3.06 mmonb). PeakuiiHy cymiw nepemiwysanu
npu KT nporarom 18 roa. Jletki npoayktu Oynu BuaaneHi y Bakyymi, TBepAuMn 3anuLLIOK
nepecycnenayesanu B DCM, i sunusanu 8 H20. BoaHy chasy Bigainanu i ekctparysanu we asa pasu
3a gonomoroto DCM. OpraHiuHi wapu o6'eaHyBanu, NpoOMMUBAnNM 3a AOMNOMOIOK CONbOBOIO PO3UUHY,
cywunu (Na280.4), gekanTyBanu i koHueHTpyBanu. OgepkaHuin 3anviiok ovnLany 3a AOnoMOrol
SiO2 dneww-xpomartorpadii 3 ogep>kaHHAM BUX04Y NPOMIKHOT cnonyku B.

MC (ES+): m/z 434.1 [M+H]*.

MpumiTka: gk onucaHo B cnocobi 34, cknaaHuii eTUNoBui edip OKCaMiHOBOT KMCMOTU NPOMKHUX
CMonyK reHepoBaHui 3 peakuin A-3 (cnocib 1) i B-4 (cnocid 2) 3 eTun xnopokcoauetatoMm Moxe 6ytu
BUAINEHUIA | HarpiTMi npu BianoBigHin Temnepatypi (Hanpuknaa, 130 °C), 3 BiANOBIAHOK OCHOBOIO,
Takoto Ak TEA, y BianoBigHOMYy po34MHHUKKY, TakoMy sk EtOH, 3 ogepxaHHAM BignoBiAHUX NPOMIKHUX
cnonyk A-3 i B-5, BianoBigHo.

MpomixHa Cnocib .
cnonyka CTpykTypa CUHTE3Y m/z[M-H

CI\rN\ N._.O

|

c Ji :/[ 1 4201
>~ N/ H

N 1 4512
L
= ,S/\

Cl N N O
E \C[ f 2 4493
N .= 7 N

| X
78T
O O
Cl N \N(\O
LY
F N .z N H |N\ 1 437.2
-
(@]

CI\(N\ N(\o
G Nl\lNI N 1 437.2
H
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MpomixHa Cnoci6 .
cnonyka CrpykTypa CUHTE3Y m/z[M-+H]
Cl N N O
H U f 1 451.2
a\a N/\C\‘j\
Ho|l
ZN
O O
Cl N N (@]
| \ij[ I 1 451.2
= N/ N/\[Nj\
Ho |l
28
O O
CIYN\\N(\O
J Nl\):NIN 1 4225
H/\©\
5
o 0
Cl N N O
\f [
K N\;ENIN Ny 2 451 1
Ho |l
= ,S\\/\
o "o
Cl N N(\O/
\f [
L N\;ENIN Ny 2 451 1
Ho |l
= ,S\\/\
o "o
Y\o/
Cl N N (@]
Wl/ [
M N\lNIN Ny 1 453.2
Ho |l
s
/\O
O/
Cl N N (@]
Wl/ [
N N\lNIN Ny 1 453.2
Ho |l
s
/\O
(e}
Cl N N (6]
o) \CE f 1 465.2
N .= N/ H |N\
s
o o
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MpomixHa Cnoci6 .
cnonyka Crpyktypa CUHTE3Yy m/z[M+H
CIYN\ N O
X
P 2 435.2
N~ N/ H/\ENj\
258
o)
F
F
Cl N N (]
Q \C[ I 2 4711
[\~ N/ N |N\
H
ZNs
/\O
NS
Cl_ _N._ N0
N
R U I N 2 466.2
NN | x
2N
I\O

Cl N N 0]
ﬁl/ _
s N\i I 1 409.1

Ol Ny N _0
T \f\j[ :/[ 1 434.9
ANSZN N
H

N N O
U \f\;\[ f 2 477.0
N .= s N

Cl N N O
v \C[ :/[ 2 476.9
Ne = N N
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MpomixHa Cnoci6 .
cnonyka CrpykTypa CUHTE3Y m/z[M-+H]
Cl N N O
w Wj: :/[ 2 449 1
N .= P N
7 ’/S\\/\
Cl N N O
X \f;[ /v[ N 1 451.9
' N1
N~ ,/S\\/\
(@]
Cl N N O
Y Wl/j :/[ 1 449.9
N .= = N
NN T
NN
/\O
Cl N N (0]
yi \fj[ /v[ 1 448.9
N .= P N
N H | N
-
/\O
Cl N N O
AA Wl/j :/[ 1 449.0
N .= = N
N H | =
AN
o’ o
Cl N N (0]
BB \fj[ I 1 449.9
N .= P N
NN T
N._ .= ,S\/\
/\O
Cl N N O
cC Wl/j :/[ 1 455.0
N .= N/
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MpomixHa Cnoci6 .
cronyka CrpykTypa CUHTE3Y m/z[M-+H]
Cl N N O
DD U I N 1 449.9
N H/@\
N Se S
o "o
Cl N N O
EE \ij[ I N 1 435.9
= N H/\m >
NP Se ™
o "o
Cl N N O
FF \ij[ f J\@ 1 447.9
= N/ N
H
s>
O O
Cl N N (@]
GG i f 1 457 1
N .= N/ N N\
Ho |l
ZNsS
o’ ‘o
Cl N N O
HH ﬁ :/[ 1 434.9
N / P N
N H | N
NS
o o
CHI/N\ YIO
[ N\):N/ N 1 406.0
H/\@\
>sC
O 0
Cl N Y (0]
ﬁ 1 421.0
JJ Ne A N .
N H | N
25
0]
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MpomixHa Cnoci6 .
cnonyka CTpykTyPa CUHTE3Y m/z[M+H]

O

C N _N
KK \Nf;[ I N 1 451 .2
N H/\f\j\J
N AN
o o

CIYN\\N( o)
LL va/\[NI 1 423.1

N/\C,\L

Ho J

< ’/S\‘
O O

CIYN\Y 0
D
MM 1 421.0
NF N/ N SN
i P
/S\
o "o

3
Cl N N O
NN \C[ I 1 451.0
N .= = N
=~ S/\

TN

O 0

Cl N N O
00 \C[ :/[ 1 447.9
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N N
H/\©\
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oo
C;
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PP |j[ f N 1 451.0
N .= N/ H | 5
P S/\
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CIn Ny N0

L
QQ N A SN N 1 463.0
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MpomixHa Cnoci6 .
cnonyka Crpyktypa CUHTE3Y m/z[M+H]
\ﬁ\
RR N\ININ I« 1 423.3
§ | AP
2SN
Cl N N O
T
SS N = N |\N 1 423.3
H
AP
25N
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MpomixHa Cnoci6 .
cronyka CrpykTypa CUHTE3Y m/z[M-+H]
F
Cl N N 6]
77 ﬁ f 1 455 .4
N .= —
N N | =
AN NN
&%
CI\rN\ l\’l)\o
X
AAA N NP \ |\N 1 423.3
o]
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Cl N (]
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N = 7 N
N H | N
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¥ S/\
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MpomixHa Cnoci6 .
CI'IOJ'IyKa CprKTypa CVIHTe3y m/Z[M+H]
Cl N N O
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MpomixHa Cnocib N
ononyia CTpykTypa onHTE3Y m/z[M+H]
G N _N_ O
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MpomixHa Cnoci6 .
cnonyka CrpykTypa CUHTE3Yy m/z[M-+H]
Cl N N (o]
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MpomixHa Cnoci6 .
cnonyka CTpykTyPa CUHTE3Y m/z[M+H]

Cl N. T 0
TXX
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Cl N N (o]
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i
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N
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Mpomi>kHa
crnonyka

CTpykTypa

Cnoci6
CUHTE3Y

m/z[M+H]*

EEEE
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FFFF
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GGGG

N
S
N\
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MpomixHa Cnoci6 .
cnonyka CrpykTypa CUHTE3Y m/z[M-+H]
Cl N \l\ﬁ)
LY
JJJJ NS 1 405.0
KKKK 2 461.9
LLLL 1 409.2
N
SISO
O/\O
[e]
Q O
N
N
C—¢ \ \X\H
MMMM N=/ N 1 449.9
O\\S
~ \\O
F
F
Fo
N
N
C—¢7 \ \j\ﬁ
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O\\S
\/ \\O

69




UA 120094 C2
MpomixHa Cnoci6 .
crnonyka Crpyktypa CUHTE3Y m/z[M+H
F
F
F
Cl\rN\ N (0]
L
0000 NN N 2 463.2
| N
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F
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N
H 0
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N
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MpomixHa Cnoci6 .
cnonyka CrpykTypa cHTEY m/z[M+H]
CIYN\ N (o]
Uuuu va/\[NIN 1 4492
H/\@\ //o
o//S\NH
ClYN\ N (0}
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XX
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MpomixHa Cnoci6 .
crnonyka CrpykTypa CUHTE3Y m/z[M-+H]
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MpomixHa Cnoci6 .
cnonyka CTpykTyPa CUHTE3Y m/z[M+H]
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MpomixHa Cnoci6 .
cnonyka CrpykTypa CUHTE3Yy m/z[M-+H]
Cl N \NKAO
XX
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MpomixHa Cnoci6 .
cnosyka Crpyktypa CUHTE3Y m/z[M+H
cl N N 0
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N = Pz N
N N | A
NP
O//S\
? .
0
cl N o)
$SSSS \fj f 1 4793
N = N/ N |N\
H
= /S/\
/\\o
? ,
'0
cl N o)
TTTTT ﬁ f 1 464 .1
N A =
N N
H/\@\
-
S
cl N N 0
Uuuuu ﬁ :/E 1 447.3
N AL =
N N
H/\©\ NH
O//S\
cl N N_ O
VVVVV \Ej: :/[ 1 422.2
N .= N/ N N\
H |/ NH,
55
o7 o
al N N o)
WWWWW ﬁ /v[ 1 424 1
N .= N/ N N\
|
Z A
O/ NH2
cl N N o)
XAXXXX \Eji :/[ 1 422.2
N .= P

75




UA 120094 C2

MpomixHa Cnoci6 .
cnonyka CrpykTypa cHTEY m/z[M+H]
d N N. (0]
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MpomixHa Cnoci6 .
cnonyka CTpykTyPa CUHTE3Y m/z[M+H]

@] N N (0]
FFFFFF \Tf;jj: :fi 1 423.3
N A =

GGGGGG U\f&\Nij 1 465.1
N\):/ N

N N ~N
Ho |
s
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CI\rN N.__O

X
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HHHHHH
k@\ _0
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Cnocib 3:
CuHTE3 NPOMIDKHOT cnonykn AB
Br Br
A SO
I I
N\7N N\?N
AB-1
AB
5 o posuuHy AB-1 (300 wmr, 1.29 mmonb) B 6e3sogHomy MeOH (15 mn) gogasann NaOMe (208 wr,

3.86 Mmonb). Cymil nepeMiwlysanu npu KT npoTtarom 1 rog. Po3ymH inbTpyBanu i KOHUEHTpyBanu.
Sanuwwok ounwanu 3a gonomoroto SiO2 donew-xpomatorpaddii 3 BUX0A0M NpoMikKHOT crnonyku AB. MC
(ES+): m/z 230.8 [M+H]*.

Cnoci6 4:
10 CuHTes npomixkHoT cnonykn AC
Br
Cl -
NN NN NN
AC-1 AC-2 AC

Jo posumHy AC-1 (320 wmr, 2.07 mmMonb), 2,4,6-TpumeTtun-1,3,5,2,4,6-Tpuokcatpudopunany (520
mr, 4.14 mmonb), i Bog Na:COs (2M, 3.1 mn, 6.21 mmonb) B giokcadi (10 mn) goaasanu
anxnopnannagin 4-autpet-6ytundocdadin-N, N-anmetun-aHabon (73 wmr, 0.10 mmonb). Cymiw

15 Harpisanu go 130 °C npoTtsarom 40 X8 B MiKpOXBUITbOBOMY peakTopi. Cymill po3soaunu 3a J0NOMOror
MeOH (5 mn), dinbTpyBanu i KOHUeHTpyBanu. 3anuoK ovuwanu 3a gonomorotw SiO:2 dnew-
Xpomatorpadii 3 Buxogom AC-2.

Jo posunny AC-2 (363 mr, 2.71 mmonb) B EtOH (10 mm) npu -10 °C gogasanu Brz (432 wr, 2.71

MMOJIb). PeakuinHy cymiw nepemiwysanu npu KT npotarom 18 rod. Po34MH KOHUEHTpyBanu, i
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3anuLIoK ounwanu 3a gonomororo SiO2 dinew-xpoMatorpadii 3 BuxooM npoMixkHoT cnonyku AC. MC
(ES+): m/z 214.3 [M+H]*.

Cnocib 5:

CuHTE3 NpoMibkHOT cnonykun AD

@] @]
s I _— = | —_—
O NN NN

AD-1 AD-2 AD-3

Br
' o NN
NN NN ~F
AD-4 AD-5 AD

Cymiw AD-1 (100.0 r, 0.70 monb), dhopmamiguH auetarty (146 r, 1.4 monb) i NaOMe (266.0 1, 4.9
Monb) B MeOH (2 n) nepemiwysanu npu 16 °C npotarom 2 gHis. PeakuiiiHy Cymill HeWTpanisysanu
00 3Ha4veHHs pH 7 3a gONOMOro ouToBOT KUCNOTH, | dpinbTpyBanu. PinbTpar KOHUEHTPyBanu npu
NOHWXEHOMY TUCKY i HEOUULLEHWA NPOAYKT oyuwanu 3a gonomoroio SiO2 dinew-xpomartorpadii 3
Buxogom AD-2.

o nepemiwysaHoro posynHy AD-2 (66.0 r, 0.48 monb) i TEA (145.1 1, 1.44 monb) B DCM (1.5 n)
npu 0 °C no kpannax gogasanu po3uuH Tf20 (164.2 r, 0.58 mone) 8 DCM (500 mn), i nepemiwysanu
npotarom 3 rod. PeakuiiHy cymiw racunu goaasaHHam H20 (200 mn), i ekcTparysanu 3a JONOMOror
DCM (3 x 500 wmm). O6'eaHaHy opraHiuHy dasy npommuBanu HacudeHuMm BogHum NaHCOs, cywmnu
(Na2S04), gekaHTyBanm i KOHUEeHTpyBanu. Ofep>kaHuin 3anuiiok ounwanu 3a gonomoroto SiO:2 drew-
xpomarorpadii 3 suxogom AD-3.

Cymiw AD-3 (17.0 r, 0.06 monb), niHakonedipy BiHinGopoHoBOT kucnotn (29.3 r, 0.09 monb),
KoCOs (26.3 1, 0.19 Monb), Ag=0 (1.7 1, 10 %mac) i Pd(dppfClz2 (1.7 1, 10 % mac.) B 6essogHomy TI'®
(400 mn) nepemiwyBanu 3 HarpiBaHHAM i3 3BOPOTHIM X0nogunbHUKOM npu atmocdepi N2 npotarom
18 roa. Cymiw oxonomxysanu A0 KT i ¢inbTpyBanu. ®dinbTpar KOHUEHTPYBasnu MNpU MOHUXKEHOMY
TUCKY, | oAep>kaHuiA 3annuLIoK ounwanu 3a gonomoroto SiO2 dnew-xpomatorpadii 3 Buxogom AD-4.

Cymiw AD-4 (27.3 r, 0.28 monb) i RaNi (30.0 r, 10 % mac) B EtOH (500 mn) nepemiwysanu npu
aTtMmocepi Hz npotarom 16 rog. Cocya npogysanu 3a gonomorot N2 i BMIiCT (pinbTpyBanu. dinbtpar
KOHUEHTpPYBanu nMpu MOHWKEHOMY TUCKY, | opepxanun AD-5 (196 1) 6e3anocepedHbo
BMKOPUCTOBYBAIU.

[o nepewmiwysaHoro posunHy AD-5 (19.6 r, 0.13 monb) B EtOH (300 mm) npu -10 °C gogaeanu Brz
(52.9 1, 0.33 monb). MNicna gogaBaHHSA, cymill nepemiwysanu npu KT npotaroMm 30 xB. PeakuinHy
cymiw racunu 3a gonomoroto goaaBaHHs 10 % Na2S203@e0n PO3UMHY i NignyKyBanu 3a ONOMOTOK
10 % Na2COseos PO34MHY 3 AOBEAEHHAM 3HaveHHa ~pH 8. Cymiw ekctparyBanu 3a AOMOMOro
EtOAc (3 x 200 wmm). OpraHiydi wapu o6'egHysanu, cywmnu (Na2SO4), aekaHTtyBanu i
KOHUeHTpyBanu. OaepKaHuin 3anuuok oyuwanu 3a gonomorot SiO2 dnew-xpomartorpadii 3
BUXOA0M NpomikHOT cnonykn AD. MC (ES+): m/z 228.9 [M+H]*.

Cnocib 6:

CuHTE3 NPOMIDKHOT cnonykn AE

Br
X Cl X
| — | — N
NN NN

NezN

AC-1 AE-1 AE

Jo po3unHy AC-1 (2.50 r, 16.17 mmonb), yuknonponinbopoHoBoi kucnotu (4.17 r, 48.51 MMonb) i
Na2COs (Boa) (2M, 24.26 mn, 48.51 mmonb) B giokcadi (30 mn) gopgasanu Oic(an-tpet-6yTun(4-
anMeTtunamiHodeHindocin)anxnopnanagin(l) (572.5 mr, 0.81 mmons). MNocyauHy 3anedatysanu i
Harpieanu go 130 °C npotarom 2 rog. lNocyauMHy oxonogkysanu Ao KT, possogunu MeOH i
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dinbTpyBanu. dinbTpat KOHUEHTpyBanu i oynwanu 3a gonomoroto SiO: dnew-xpomarorpadyii 3
Buxogom AE-1.

o posunHy AE-1 (660 wmr, 4.12 mmone) B EtOH (15 mn) npu -10 °C gogasanu Brz (658 mr, 4.12
MMOJIb). PeakuiiHy cymiw nepemiwysanu npu KT npotarom 3 rogd. NHzs 8 MeOH posyuHi (2H., 1 mn)

5 aopasanu, wo6 Hentpanisysatu. Cymill KOHUEHTpyBanu i ounwanu 3a gonomoroi SiO: dnewwu-

xpomarorpadii 3 BuxoaoM npomikHot cnonyku AE. MC (ES+): m/z 240.9 [M+H]*.

Cnocib 7:

CuHTE3 NPOMIDKHOT crnonyku AF

O Q
S‘ONa i~ i~ i
/©/ T B °© oo™

O
Br
AF-1 AF-2 AF-3 AF-4
Q
- . 0
AF-5 AF-6 AF
10 Cymiw AF-1 (100 r, 561 mmons), Etl (131 r, 842 mmonb) | TBAB (18 r, 56 mmonb) B H20 (200 mn),

auetoHy (150 mn) i Tonyony (150 mn) nepemiwysanu B 3anedaraHin nocyaudi npu 80 °C npotarom 18
rod. Cymiw posginanu Mk H20 i EtOAc. OpraHiyHui Liap Cylumnu i KOHUEeHTpyBanu. 3anuLiok
ounLanu 3a gonomoroto SiO2 chrewl-xpomartorpaddii 3 Buxogom AF-2.

Cymiw AF-2 (200 1, 1.09 monb), NBS (425.02 1, 2.39 monb) i AIBN (17.82 1, 108.54 mmonb) B CCls4

15 (1.40 n) HarpiBanu i3 3BOPOTHIM X0NoAUMALHUKOM NpoTdarom 18 roa. Cymiw posainanu mixk H20 i DCM.
Opranivnui wap cywunu (Na28S04), AekaHTyBanm i KOHUEHTPYBanu 3 ogepkaHHam suxoay AF-3.

Lo posunHy AF-3 (333, 974 mmoneb) i DIEA (129 1, 1 Mmonb) B ACN (500 mn) npu 0 °C no kpannax
aopasanu AF-4 (138 r, 1 monb) B ACN (150 mn). Cymiw nepemiwysanu npotarom 5 roa., i noTim
KoHUeHTpyBanu. OgepxkaHuin 3anuuwok kpucranisysanu is MeOH 3 ogepxkaHHam Buxogy AF-5.

20 Po3unH AF-5 (50 r, 190 mmonb) B MeOH (200 mn) gogasanu B po3ynH NHs B MeOH (2H., 800 M)
npu -78 °C. PeakuiiHy cymill nepemiwysanu npu KT npotarom 18 roA., i NOTiM KOHUEHTpYyBanu.
OpepxaHun 3anuuiok kpuctanisysanu is EtOAcC 3 oaep>kaHHam AF-6.

PosuuH AF-6 (50 r, 250 mmonb) B HCI B MeOH (1H., 250 mn) nepeMiwlysanu npu KT npotarom 12
rog., i NOTIM KOHUEHTPpYBanNu 3 ogepxaHHaAM BUXoay npoMikHoi cnonykun AF y surnagi coni HCI. MC

25 (ES+): m/z 200.4 [M+H]*.

Cnoci6 8:

CuHTE3 NpoMibkHOT cnonykn AG

S O\\ 20
SN Br | X \/ X Sv
| ~ 7z N/ /EJ/
// N N N// N

N
AG-1 AG-2 AG-3
O\\ (6] O\\S/ (6]
X Sv | ~ \/
— N | — s Cl N N/
AG-4 AG

Cymiw AG-1 (8.0 1, 43.96 mmonb), K2COs (7.88 1, 57.1 mmonb) i eTaHTionaTy HaTpito (4.06 1, 48.3
30 MMone) B NMP (60.0 mn) npu N2 nepemiwysanu npu KT npotarom 18 roa. PeakuiiHy cyMill Bunueanu
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B H20, i hinbTpyBanu. Teepai pevoBuHM NpoMuBanu 3a gonomoroto HaO, i cylumnm B ymoBax Bakyymy
3 ogepKaHHaM Buxoay AG-2.

Ho cycnensii AG-2 (6.0 r, 36.6 mmonb) B AcOH (2.63 1, 43.8 mMmonb) gogasanmu posunH KMnOq
(5.78 1, 36.6 mMmornb) B HO (20.0 M) no kpannax. PeakuinHy cymill nepemilyBanu npy KT nNpoTArom
15 roa. Cymiw po3soaunu BOAOIK i ekcTparysanu 3a aonomoroio EtOAc. OpraHiyHui wap cywmnu
(Na2S04), pekaHTyBanu i KoHUeHTpyBanu. OaepxaHui 3anuwok ouyuwanu 3a gonomorow SiO:
dneww-xpomartorpadii 3 Buxogom AG-3.

Posunn AG-3 (3.3 1, 16.8 mmonb) i Pd/C (500 mr, 10 % Ha Byrneuesomy katanizatopi) B MeOH
(30 mn) nepemiwyeanu npu kT npu Hz (50 dyHT/kB.A) npotarom 8 rog. Cocya npoayeBanu 3a
aonomoroto Nz, pinbTpyBanu, i pinbTpar KOHUEHTpYBanu 3 oAemKaHHAM Buxoay AG-4.

o nepemiwyBaHoro po3vnHy AG-4 (2.5, 12.5 mmone) B EtOAc (30 mn) aogasanu HCI B EtOAC
(2H., 20.0 mn). Po3unH nepemMiwlysanu npu KT NpoTAromM 5 roa., i noTiM pinbTpyBanu 3 oaep>kaHHAM
BMXoay npomixkHoi cnonyku AG. MC (ES+): m/z 201.2 [M+H]+.

Cnocib 9:

CuHTE3 npomi>kHOT cnonyku AH

Br S\/
S
ﬁ y T
N BocNH s
N// N N// N
AH-1

AH-3
AH-2

o_ 0
N
o o0 \Sv
AN S\/ N|/j/
N
CH H N\)\ =
- > NHBOC\)L/J/ > ’ N
N

AH-4 AH

Cymiw AH-1 (113 1, 0.62 monb), K2COs (171 1, 1.24 monb) i eTaHTionaty HaTpito (67 r, 0.80 monb)
B OM® (2 n) nepemiwysanu npu kT npu N2 npoTtarom 18 rog. Cymiw possoaunu H20, i ekcTparysanu
3a ponomorow EtOAc. Opraniudi wapu cywmnm (Na2SQs), AekaHTyBanuM i KOHLUEHTpyBanu.
OpepxaHun 3anuuiok ounLlanu 3a gonomoroto SiOz2 donewl-xpomarorpadii 3 suxogom AH-2.

PosunH AH-2 (20.0 1, 0.12 Monb), RaNi (40 r), Boc20 (31.7 1, 0.14 monb) i TEA (24.5 1, 0.24 morb)
B T'® (600 mn) nepemiwysanu npu Kkt npu Hz (50 pyHT/KB.A) NpoTarom 12 roa. Cymiw pineTpyBany, i
GdinbTpaT KOHUEHTPYBanu NpyU NOHWXKEHOMY TUCKY. OaepxkaHWW 3anuULIOK o4yuLlanu 3a AONOMOroto
SiO2 dnew-xpomartorpadii 3 Buxogom AH-3.

Ho cycneHsii AH-3 65 1, 0.24 monb) B AcOH (200 mrn) npu -10 °C gogasanu no kpannsx po3yuH
KMnOs (458 1, 0.29 mn) B BOgi (500 mn). Micna nNOBHOrO AOA4ABaHHA, PEakUiHy Cymiw
nepemiwysanu npu KT npotarom 30 xB. Cymiw posbaensnu H2O i nignykysanu 3a OOMNOMOrOH
BoaHoro Na=2COs ao 3HaveHHa ~pH 8, i ekcTparysanu 3a gonomoroto EtOAc. O6'eaHaHi opraHivHi
wapu cywunu (Na2804), aekanTyBanu, i KoHueHTpyBanu. OfepkaHui 3anuiok ouyuwanu 3a
A0NOMOTIOoI0 KpucTanisauii 3 ogep»xaHHaM suxogy AH-4.

o nepemiwysaHoro po3ynHy cnonykn AH-4 (46.5r, 0.15 monb) B MeOH (300 mn) gogasanu 4M
HClI B MeOH (300 mn) npu kT i nepemiwysanu npotdarom 15 roa. Cymill KOHUEHTpyBanu npwu
NOHW>KEHOMY TUCKY. OAepKaHuii 3anuLIOK oyuwany 3a AOMNOMOrol KpucTtanisauili 3 ogep»KaHHAM
BUXOAY NpomixkHoi cnonyku AH. MC (ES+): m/z 202.1 [M+H]*.

Cnoci6 10:

CuHTE3 NpoMibKHOT crnionyku Al

O 0O \Z 5/
:B_B\
B O 0...0
M ° B
x Al-1
| M NN
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CycneHnsito AC (21, 9.4 mmonb), Al-1 (4.8 1, 18.8 mmonb), KOAc (2.8 1, 28.2 mmonb), i Pd(dppf)Cl2
(1.15 r, 0.15 mmonb) B 1,4-giokcaHi (40 mn) nepemiwysanu npu 100 °C npotarom 18 roa. licns
OXONOOXKEHHS A0 KT, CyMmiw possoaunu sogoto (10 mn) i ekctparysanu 3a gonomoroto EtOAcC (2 x 50
mn). O6'eaHaHy opraHidHy dady cywunu (Na:2SQs4), aekaHTyBanu i KoHueHTpyBanu. OaepaHum
3anuwok ouuwanu 3a gonomorolo SiO2 dnew-xpomarorpadii 3 Buxogom Al. MC (ES+): m/z 262.2
[M+H]*.

Cnocid 11:

CuHTE3 NPOMIKHOT cnonyku AJ

O

\II

T\ININH \r\/\[ I S\AJ/Q\O \,\T\;:NINH

» KO ~_O
NH, *s
QQ \[Or W< AJ-1 CIH AJ //\\

Jo posuunny QQ (509 wr, 1.1 mmonb) B MeOH (4 mn) gogasanu HCI B giokcaHi (4H., 1.1 Mmn, 4.4
MMOSIb). PeakuiiiHy cymiw nepemiwyBanu npu KT npotarom 18 roa. Cymiwl KOHUEHTpyBanu npwu
NOHW>KEHOMY TUCKY. OaepxKaHWi 3anuwioK po3Tupanu 3a AonoMorow Agietunosoro edipy i
dinbTpyBanu 3 oaepaHHAM BUXOAY NPOMDKHOT cnonyku Ad-1.

Oo posunHy AJ-1 (200 wmr, 0.55 mmone) B DCM (3 mn) aogasanu TEA (0.77 mn, 5.51 Mmone), 3
HacTynHum AJ-2 (175 wmr, 1.10 mmonb). PeakuiiHy cymiw nepemiwiysanu npu KT npotaroMm 1 rog.,
notiMm possoaunu 3a gonomorot Boau (5 Mn) i ekcrtparysanu 3a gonomorow EtOAc (20 wmn).
OpraniyHui wap cywunu (Na2804), gekaHTyBanu i KOHUEHTpyBanu. OAepKaHui 3anuoKk ounLanu
3a ponomoroto SiO2 nelu-xpomartorpadii 3 BUxoaoM npomikHoi cnonyku Ad. MC (ES+): m/z 485.0
[M+H]*.

Cnocib 12;

CuHTE3 NpoMibKHOT cnonyku AK

=0

(¢} O
AK-1 AK-2 AK-3
O
HN»fL HNGJI
\/©/S\ S\
. H
oY o A
o CIH
AK-4 AK

o posunny AK-1 (2.00 r, 13.1 mmonb) B TP (25 mn) gogasann Boc20 (3.45 mn, 15.0 mmone) i
TEA (3.64 mn, 26.1 mMonb). PeakuiiHy cymiwl nepemiwysanu npu KT npotarom 18 rod., i noTim
possoaunu 3a pgonomorow H20 i ekcrtparyBanu 3a pgonomorow EtOAc. Opraiudi  wapu
KOHUEHTPpYBanu 3 oaepxaHHam Buxogy AK-2.

Oo posunHy AK-2 (3.3 1, 13.1 mmons) B ACOH (10 mn) nosinbHO gogasanu H202 (1.37 mn, 13.7
MMOnb). PeakuiiiHy cymill nepemiwlysany fnpu KT NpoTsarom 3 rofd., i NoTiM racunu 3a A0nomororo
HacuyeHoro NaxSOseom | HenTpanisyeanu 3a gonomoroo 1H. NaOHeom. CyMill ekcTparysanu 3a
ponomoroto EtOAC, | KOHUEHTpYBanu 3 ogepxaHHsam suxoay AK-3.

o cymiwi AK-3 (1.0 r, 3.7 mmonb), MgO (600 mr, 14.9 mmoneb), TpudTopauetamigy (839 wmr, 7.4
mmonb), i Rh(l) ourosoro agumepa (115 wmr, 0.26 mmonb) B DCM (10 mMn) gopasanu
(miaueTtokcinoa)6eHson (1.79 r, 5.6 mmonb). CyMilw nepemiwysanu npu KT npotarom 18 rog., i noTtiM
KOHUEHTPYBanu npu NOHMXEHOMY TUCKY. OaepxkaHWi 3anuok po3dnHanu B MeOH, dinbTpyBanu
yepes HabuBKy Kidenbrypa i 4o uboro gogasanu KoCQOs (2.55 r, 18.6 mmonb). CyMil nepemiyBanu
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npu KT NpoTsarom 18 roA. i KOHUEHTpYBanu Npyu NOHWXEHOMY TUCKY. Oaep)aHuii 3anuLLIoK ounLwanuy 3a
aonomoroto SiO2 dnewu-xpomatorpaddii 3 Buxogom AK-4.

o nepemiwysaHoro posunHy cnonykn AK-4 (585 wmr, 2.1 mmons) B8 DCM (2 mn) gogasanu HCI B
aiokcaHi (4H., 2 mn). PeakuinHy cyMiw nepemiwysanu npu KT npotarom 15 rog., i noTim
KOHLIEHTpYBanu 3 oaepXaHHsaM suxoay npomikHoi cnonykn AK. MC (ES+): m/z 185.0 [M+H]*.

Cnoci6 13:

CuHTE3 NPOMIKHOT cnionyku AL

0.__.0 O 0 0._0
CIH CIH
NH, X \N/[: >r \,\E >|/ f NH

J: - — NJ:S — Ji
s J: N\:<S

H
— = N
O

S
N
\_< KN \:( \=< 0
Br < =0 <
Br (
AL-1 AL-2 AL-3 AL-4\ AL

o posunHy AL-1 (500 wmr, 2.18 mmonb) B ACN (12 mn) aogasanu DIEA (0.46 mn, 2.61 mMonb),
Boc20O (1.02 r, 4.68 mMonb), 3 HacTynHuMm gogasaHHAM DMAP (13.3 mr, 0.11 mmonb). PeakuiiHy
CyMilWl nepemiwyBanu npu KT npotarom 2.5 rog. PeakuiiHy cymilwl KOHUEHTpyBanu i 3anuuiok
posbaenanu EtOAc i npomueanu 3a gonomoroio H20O, noTiM CONbOBUM PO3YMHOM, CyLUMNU Haj
Na2S04, inbTpyBanu i KOHUeHTpyBanu. 3anuwok oyuwanu 3a gonomorow SiO2 drew-
Xpomatorpadii 3 suxogom AL-2.

Cymiw AL-2 (250 wmr, 0.85 mmonb), Pdz(dba)s (39 mr, 0.043 mmonb) Xanphos (41 wmr, 0.071
MMosb), Josiphos (13 mr, 0.024 mmonb) | TEA (0.83 mn, 0.97 mmonb) B Tonyoni (17 mn) aerasyesanu i
Harpisanu go 115 °C npotdarom 1 roa. PeakuinHy cymill noTiM oxonogxkysanu A0 KT i gogasanu
etaHTtion (0.076 mn, 1.02 mmonb). PeakuiiHy cymiw Harpisanu go 115 °C npotarom 3 roa. PeakuinHy
CyMiLLl KOHUEHTpYBanu i 3anuok ounwany 3a gonomoro SiO2 dnew-xpomatorpadii 3 Buxogom AL-
3.

A\

Oo posunHy AL-3 (200 mr, 0.71 MMmonb) B aueToHi (14 mn) goaasanu po3vnH okcoHy (961 mr, 1.56
MMOnb) Yy Bodi (7 mm). PeakudiiHy cymill nepemiwyBanu npu KT npotarom 18 rog. Cywmiw
KOHLIeHTpyBanu, notim po3soaunu 3a gonomoroto H20 i ekcrparysanu 3a gonomoroio DCM aBiui.
OpraHidHi wapwu o6'egHyBanu i npoMnBany 3a A40NOMOIoK CONbOBOrO Po3ynHy, cywumnu Hag NazSOs,
GinbTpyBanu i KOHUEHTPYBanu 3 ogep>kaHHAM Buxoay AL-4.

o posunHy AL-4 (206 wmr, 0.67 mmonb) B DCM (4 mn) aogasanu HCI B giokcaHi (4H., 1.68 mMn,
6.73 mMonb). PeakuinHy cymiw nepemiwyBanu npu KT npotarom 2 rog. PeakuiiHy cymiw
KOHUEHTpyBanu 3 ogemkaHHsam suxoay AL y surnagi coni HCL. MC (ES+): m/z 207.1 [M+H]-~.

Cnocit 14;

CuHTE3 npomibkHOT cnonyku AM

JiNHZ \‘E \E \E \3: J:NH2
A 4[ T NJ:S o NJ:S - Ji — 7
— N7 s N7 s —
) }={ 2= - Hsgo
Br S S 0] < (0]
AM-1 AM-2 AM-3 AM-4 AM-5 QO AM

o posunHy AM-1 (1 1, 7.80 mmonb) B TI'® (40 mn) npu 0 °C gogasanu DIEA (4.08 mn, 23.40
MMOIb) i3 HACTYMHMM MOKpanenbHUM gogasaHHsM OeHsunxnopdopmiaty (1.52 mn, 10.14 MMOnb).
PeakuiiHy cymiw HarpiBanu A0 KT i nepemiwyBanu npoTaroMm Hodi. PeakuiiHy cymiw noTiMm
KOHUEHTpYyBanu, po3Boaunu BOAOLO, i NOTiIM ekcTparyBanu 3a gonomorowo EtOAc. OpraHivyHui wap
notiMm npomueanu Hac. sog. NaHCOs (2X), H20 (2X), i conboBUM po3unHoOM, cywnnu Hag MgSOs,
dinbTpyBanu i KOHUEHTpyBanu. 3anuuok oyuwanu 3a gonomoroto SiO2 ¢hnew-xpomatorpadii 3
Buxogom AM-2.

Lo posunHy AM-2 (1, 3.81 mmonb) B TI® (20 mn) npu 0 °C gogasanu no kpannax Brz (0.30 mn,
5.91 mmMonb). PeakuifHy cymill HarpiBanu Ao KT i nepemiwlyBanyi NpoTAroM Houi. PeakuiiHy cymiLl
po3BOAUNM BOAOIO | NOTIM ekcTparysanu 3a gonomoroio EtOAc. OpraHivyHuid wap noTiM npoMuBanu
Hac. Boad. NaHCO3 (2X), sogot (2X) i conboBUMM pPO3vMHOM, cywmnu Hag MgSOs, dinbTpyBanm i
KOHLIeHTpyBanu. 3anuiiok ounwanu 3a gonomoroto SiOz dnewu-xpomatorpadii 3 suxogom AM-3.

AM-4 cuHTesyBanu 3a aHanorielo MeToaAnk1 Ans NPoMibKHOT cnonyku AL-3.
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AM-5 cuHTe3yBanu 3a aHanorielo MeToauKM Ans NPoOMiXKHOT cnonykn AL-4.

Oo posunHy AM-5 (146 wmr, 0.41 mmonb) B EtOH (10 mmn) aopgasanu 10 % Pd/C (150 wr) i cymiLu
nepemiwysanu npu KT B atmocdepi Hz npotsarom 18 roa. PeakuiiHy cymiw dinbTpyBanu yepes uenit
i npomuanu 3a gonomoroto EtOAc. dinbTpaT koHUeHTpyBanu i notim HBr B ouToBii kucnoti (1.5 mn,
33 mac%) gopasanu. Cymiw nepemiwyBanu npu KT npotaroMm 2.5 rod., i noTim cinbTpyBanu 3
oaepkaHHAM Buxoay AM y surngai coni HCI. MC (ES+): m/z 221.1 [M+H]*.

Cnocib 15:

CuHTEe3 npomi>kHOT cnonyku AN

.0 1,0
(IS: (IS C :s C :s// s7
5 » » L —_—
Br Br =
AN-1 O AN-2 AN-3 o AN-4 N AN
0 M0
H
O Nv@:} HN
X bt CIH
0
AN-6 AN

Ho po3unHy AN-1 (6 r, 3.99 mmonb) B EtOH (60 mn) aogaBanu N2H4 rigpat (31.1 mn). Cymiw
HarpiBanu i3 3BOPOTHIM XONOAUNbHUKOM npoTaroM 45 xB. Cymiw oxonogxkysanu A0 KT, i NOTiM
KOHUEHTpyBanu. 3anuuok posdyuHanu B aietunedrnikoni (20 mn) i gogasanu KOH (6.72 r, 120
MMosb). Cymiw nepemiwysanu npu 120 °C npotarom 18 roa. Cymiw oxonoaxyesanu [0 KT,
possogunu 3a gonomoroio EtOAcC i sHavyeHHs pH posogunu 3a gonomoroio 1H. HCIl go pH < 4.
OpraHivyHi Wwapu npoMuMBanM 3a AONOMOIOK COMbOBOrO po3vMHy, cywmnu Hag Na:SOs i
KOHLIeHTpyBanu. 3anuiiok ounwianu 3a gonomoroto SiOz dnewi-xpomatorpadii 3 suxogom AN-2.

o posunHy AN-2 (1.3 r, 9.54 mmonb) B8 DCM (20 mn) gogasanu no kpannax Bre (1.53 r, 9.57
MMosib) npu 0 °C. Cymiw nepemiwyBanu npu KT npotarom 12 rog. Cymiw racunu 3a 4ONOMOrol BoA.
NaHSOs i ekctparysanu 3a gonomoroio DCM agivi. OpraHiuHi wapw ob'egHyBanu i npomusBanu 3a
AONOMOTOK CONbOBOTO pPO3uMHy, cywmnu Hag Na2SOs i KoOHueHTpyBanu. 3anuiok ouuwiany 3a
ponomoroto SiOz dnewu-xpomaTorpadii 3 suxogom AN-3.

AN-4 cuHTesyBanu 3a aHanorielo METOANKN ANA NPOMIKHOT cnonykn AN-4.

o posunHy AN-4 (800 wmr, 3.24 mmonb) B NMP (10 mn) gogasanu Cul (920 mr, 4.83 mMmonb) i
CuCN (397 wmr, 4.43 mMonb). 3a AONOMOroI0 MIKPOXBUIb peakuiiHy cymiw Harpisanu npu 200 °C
npotarom 3 rog. Cymiw sunueanu B H20, ekctparysanu 3a gonomoroio EtOAc. OpraHivyHuin wap
npoMuBanu 3a AOMNOMOIOK CONMbOBOrO pPo3yuHy, cywmnm Hag Na2SOs i KOHUeHTpyBamnu. 3anuuok
ouvLLanu 3a 4ONOMOro nepekpuctanisauii 3 ogepxaHHam suxoay AN-5.

AN-6 cuHTesyBarnu 3a aHanorielo MeToAWKM Ana NPOMIXKHOT crnonyku AH-3.

AN cuHTesyBanu 3a aHanorielo MeToaukn ana npomikHoi cnonykn AH. MC (ES+): m/z 198.0

[M+H]*.
Cnoci6 16:
CuHTes npomi>kHOT cnonyku AO
S\/\ g"o
/(TBr /(j/ | x> ~N
P
P e P N — =
=
NZ N NT NZ N
AG-1 AO-1 AO-2
O
ﬁ' O g’/o
o YT
—_—
_— H,N =
H,N N/ 2 N
AO-3 AO

o posunHy 1-nponanTionaty Hatpito (12.8 r, 130 mmonb) B ACN (150 mn) npu Huxde 20 °C
aogasanu no nopuigx AG-1 (19.8 r, 108 mmonb). Cymill NoTiM nepeMiysany npu KT npotarom 16
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roa., sunueanu y soay (300 mn) i ekctparysanu 3a gonomoroto EtOAc (300 mn). O6'egHaHy opraHivHy
dasy cywmnu (NaxS0s), dinbTpyBanu i KOHUEHTpyBanu. 3anuLiok odyullanu 3a gonomorcto SiOz
dneww-xpomartorpadii 3 Buxogom AO-1.

Jo nepemiwysaHoro po3umHy AO-1 (16.5 r, 83.0 mmonb) B AcOH (150 mm) npu Hwkde 10 °C
aogasanu po3uuH KMnOs (145 1, 92.0 mmonb) B H20 (150 mm) no kpannsax. PeakuinHy cymiw
nepemiwysanu npotarom 30 xs. Cymiw po3sogunu BOAOID, MiANyKyBanu AoJaBaHHAM Hac. BOA.
Na2COs i ekctparyBanu 3a gonomoroto EtOAc. Po3uuH KOHUEHTpyBanu i 3anuuiok oduwianu 3a
aonomoroto SFC 3 ogepkaHHam AO-2.

Cymiw AO-2 (7.80 1, 37.0 mmorb) i Ra Ni (8.00 1) B MeOH (100 mn) nepemiwysanu npu KT npu Hz
npotarom 18 roa. lMicna dinbTpadii i KOHUeHTpauil 3anuuwok ouyvwanu 3a gonomorowo MPLC 3
ogepkaHHAM Buxoay AQO-3.

Ho teepgoro AO-3 (7.40 r, 35.0 MMoOnb) gogasanu eTunosuii edip ouroBoi kucnotu (2 mn) i HCI
B EtOAC (100 mr). Po3unH nepemiwlysanu npu KT NpoTsaroMm 5 rog. i TBepai pevoBuHy inbTpyBanu 3
oAepXKaHHAM NpomikHOT cnonyku AQ.

Cnocib 17:

CuHTE3 NPOMIDKHOT cnonykn AP
0

lcl),,O 40
Y Ty — Y
P —_— P O__N z
NN NN >‘/ \g/ "
AP-1 AP-2
AP-3
7
=0
CIH | X S\
—_— H2N —
N

AP

Cymiw AP-1 (12.8 r, 130 mmonb), uuknonponaHcynbdoHaty Hatpito (563.1 r, 369 mmons) i Cul
3.3 r, 123 mmonb) B AMCO (150 mn) nepemiwysanu npu 110 °C npotarom 2 rog. [licns
OXONOKEHHA A0 KT, PO34YMH BUINMBaNu y BoAdy i ekctparyBanu 3a gonomoroto EtOAc. O6'egHany
opraHidHy asy cywwmnm Hag Na280s, dinbTpyBanm i koHueHTpyBanu. OAepkaHui 3anuuok
ounwianu 3a gonomoroto MPLC 3 ogepxxaHHsam suxogy AP-2.

Cymiw AP-2 (10.3 1, 49 mmonb), Ra Ni (25.0 ), Boc2O (16.2 r, 74 mmonb) i TEA (10.0 r, 99
MMmorib) B MeOH (250 mn) nepewmiwyBanu npu atmocdepi H2 npu k1 npotsarom 18 roa. licns
dinbTpauii i KOHUEeHTpauil 3anuiwok ounwanu 3a gonomoroto MPLC go AP-3.

Oo posunHy AP-3 (6.90 r, 22 mmonb) B MeOH (60 mn) aogasanu HCl B EtOH (60 mn). Po3uuH
nepemiwlysanu nNpu KT NPOTArom 3 rod. i KOHUEHTpyBanu i NepekpucTanisoByBanu 3 ogepxaHHAM
BUXOAY NPOMIKHOT cnionyku AP.

Cnocit 18:

CuHTE3 NnpomikHOT cnonykn AQ

0,.,0

S SR
/O/Br ﬁ ~ | o\
o —_—
~ _— N _— ~
Z N
Z N N7 NP
AG-1 AQ-1 AQ-2
o, .0
\S,,o S
Ry =
v 0 . |
O.__N P H,N z
Y N
CH
0
AQ-3 AQ

Jo posunHy AG-1 (82.0 1, 448 mmonb) B ACN (1.0 L) gogasanu TpeT-0yTokcua HaTpilo (64.5 1).
Cymiw oxonomxyeanu ao kT 0 °C i MmeTaHTionat Harpito (172.5, 20 % B H20) aogasanu no kpannsx.
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PeakuiiHy cymiw noTiM 3anuwanu nepemiwysaTtucsa npu KT npotarom 16 roga. Boay (800 mn)
aojaesanu, i cymiw ekcrparyesanu 3a gonomoroio DCM. O6'egHaHi opraHivHi ¢pasm npomuBanu 3a
JOMOMOTOK COMbOBOrO po3unHy, cywmnu (Na2S04) | KOHUEHTpyBamnu. 3anuwiok ouuwanu 3a
aonomoroto SiO2 dinew-xpomatorpadii 3 Buxogom AQ-1.

Ho cycnensii AQ-1 (51.5 1, 343 mmonb) B AcOH (500 mn) goaasanu po3uuH KMnO4 (59.7 1, 36.6
mmonb) B H20 (500.0 mm) no kpannsax npu 5 °C. PeakuiiHy cymiw nepemiwysanu npu KT npoTarom 1
roa. Cymiw ekctparysanu 3a gonomoroto EtOAc, npomuanu 3a gonomorot Bod. NaHCOs, cyumunu
(Na2S04) i koHUeHTpyBanu. OpepXXaHun 3anuLIoK ouduLany 3a AONOMOroK nepekpuctanisauii 3
oAepxaHHsaM Buxoay AQ-2.

Jo po3uuHy AQ-2 (15.0 1, 82 mmonb) B MeOH (200 mn) gogasanu Ra Ni (10.0 1), TEA (34.4 mn) i
Boc20 (17.8 r). Cymiw nepewmiwysanu npu kT B atmMocdepi Hz (50 pyHT Ha kB.M) npoTarom 12 roa.
MocyauHy npoayeanu 3a ponomorole Nz, pinbTpyBanu i inbTpaT KOHUEHTpyBanu. 3anuLiok
ounwanu 3a gonomoroto SiO2 ¢new-xpomatorpadii 3 Buxogom AQ-3.

Posuun AQ-3 (30.0 r, 105 mmonb) B HCI B MeOH (500 mn) nepemiwlysanu npu KT npotarom 12
roa. Cymill KOHLUEHTPYBAanM i NEPEKPUCTaNi30BYBaNM 3 0AE€PXKaHHAM BMX0AY MPOMiKHOT cnonyku AQ.
MC (ES+): m/z 187 [M+H]*.

MpomixkHy cnonyky AR i MpomickHy cnonyky AS (y surnagi coni HCIL. MC (ES+): m/z 202.1 [M+H]*)
CUHTE3yBasu 3a aHanorivHoKw METOAUKOID, WO | NPOMKHY cnonyky AQ.

Q o
0,,0  CH VW
v N= S
D GTIY T
CH HN | _N 2 \/K/N
AR AS
Cnoci6 19:
CuHTE3 NPOMiDKHOT cnonyku AT
Br Os P
B o N
-,
_ N + ?/ —_— | _N
NZ” =
N N
Na
AT-1 AT-2 AT-3
0..0 o, .0
N \S,v | N S\/
H,N | N —_— CIH  H,N ZN
—_— 2
AT-4 AT

o cymiwi AT-1 (10.0 r, 55 mmonb), N, N-gumetun-etan-1,2-giaminy (0.96 r, 11 mmonsb) i migb(ll)
TpudptopmeTaHcynbdoHaty (1.98, 5 mmons) 8 AMCO (100 mn) agogasanu AT-2 (8.27 r, 98 MMOnNb)
npu k1. Cymiw notim HarpiBanu po 120 °C npotarom 30 xB, racunu 3a gonomorold H20 i
ekcTparyBanu 3a gonomoroio EtOAc. OpraHidHMi wap Cylwunu, KOHUEHTpyBanu i o4yuwanu 3a
ponomoroto SiOz dnew-xpomaTorpadii 3 Buxoaom AT-3.

Cymiw AT-3 (32.3 r, 165 mmonb) | Pd (3.50 r, 33 mmonb) B NH4OH (30 mn)/EtOH (200 mn)
nepemiwysanu npu kT B armocdepi Hz (15 dyHt/kB.M) npotsarom 15 roa. Cymiw dinbTpyBanm,
KOHLIeHTpYyBanu i ouuanu sa gonomoroto SiO2 cnewl-xpomarorpadyii 3 Buxogom AT-4.

o nepemiwysaHoro posunHy AT-4 (17.5 r, 87 mmons) B EtOH (100 mn) aogasanu HCI B EtOH
(100 mn). Po34ynH nepemiwysanu npu KT nOpotdarom 3 rod. i MOTIM  KOHUeHTpyBanu i
nepekpucTanisoBysanu 3 oepXxaHHaM Buxoay npomikHoi cnonyku AT. MC (ES+): m/z 201 [M+H]*.

Cnoci6 20:

CuHTEe3 npomi>kHOT cnonyku AU
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o posunny AU-1 (7.15 T, 26.5 mmonb) B TTd (50 mn) gogasanun Boc20 (6.70 mn, 29.2 MMOnNb) i
TEA (7.40 mn, 53.1 mMonb). PeakuifiHy cymill 3anuwiany nepemilyBaTUCa Npu KT NpoTArom 72 rog.
Po34yunH KOHLUEHTPYBanu 3 ogepxaHHsam suxoay AU-2.

Cymiw AU-2 (5.25 1, 15.8 mmonb), TpeT-0yTokeuay Hatpito (1.82 r, 18.9 mmonb), Pd(OAc)2 (177
mr, 0.79 mmonb), i 1,1’-6ic(aiisonponindocdiH)dpepoueHy (396 mr, 0.95 mmonb) goagaeanu B
3anevartaHy nocyauHy, sky npoayesanu aproHom. [iokcaH (35 mn) gogasanu i cymiw nepemiwlyBanu
npu KT npotaroMm 1 roa. Tpiisonponincinantion (3.72 mn, 17.3 MMonb) gogasanu i po3ymH Harpisanu
Ao 100 °C npotarom 1 roa. PeakuiiHy cymiw noTim BunuBanu B EtOAcC i Bogy. OpraHivyHui wap
KOHLIEHTpYBanu i 3anuLiok ovnilanu sa gonomoroto SiOz pnew-xpomarorpadyii 3 suxogom AU-3.

PosuuH AU-3 (2.50 r, 6.32 mmonb) B TI'® (25 mn) oxonopxkysanu ao 0 °C i gerasyBanu 3a
JOMOMOro aproHy. TepaGytunamoHinbpomia (2.12 r, 7.58 MMonb) NOTIM AoaaBanu, i PO34uH
nepewmiwysanu npu 0 °C npotarom 1 roa. BpomaueTtoHitpun (660 mkn, 9.48 MMonb) NOTIM AodaBasnu i
po34vnH nepemiwysanu npu 0 °C npoTtarom 5 xB. PO34YWH KOHUEHTPYBanMW i po3ainanu Mixk 4ieTUnoBum
edipom i Bopaoto. OpraHiyHWA LWIAp KOHUEHTpyBanuM 3 oJepxaHHam Buxoay AU-4  akui
BUKOPUCTOBYBaNM aani 6e3 4oaaTKkoBuX Jin.

Oo posunHy AU-4 (1.80 r, 6.47 mmonb) B ACN/H20 (10 mn) gopnaeanu nepioaat Hatpito (4.18 r,
19.5 mmonb) 3 HacTynHuM aogasaHHam pyTeHii(lll) xnopuay (7.87 wmr, 0.038 mmonb). PeakuiinHy
cyMiw nepemiwyBanu npu KT npotarom 30 xB i NOTIM KOHUEHTpyBanu. 3anuuiok o4yuwlanud 3a
ponomoroto SiOz dnewu-xpomaTorpadii 3 suxogom AU-5.

o nepemiwysaHoro posdunHy AU-5 (470 mr, 1.51 mmonb) B DCM (3 mn) gogasanu HCI B giokcaHi
(2.00 mn, 8.00 Mmonb). PO34uMH nepemiwyBanu npu KT npotarom 1 rod. i KOHUeHTpyBanu 3
ofepKaHHAM BuUxoAy npomikHoi cnonyku AU. MC (ES+): m/z 211.1 [M+H]*.

Cnocib 21:

CuHTE3 NPOMIKHOT crnonyku AV
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AV-1 (20.0 r, 168 mmonb) gogasanu go koHy. HCI (200 mn) npu 0 °C 3 HacTynHUM AoJaBaHHAM
no kpannsax sof. NaNO2 (25.5 r 8 25 mn H20) niaTpumyoun BHYTPILLHIC TemnepaTypy < 5 °C. Po3uuH
3anuwanu nepemiwysatuca npu 0 °C npotarom 15 xB i NOTIM NOBINBHO AodaBanu 40 cyMiwi SOz
(108 ) i CuCl (84 mr) B AcOH (200 mn, > 5 ekB) npu 5 °C. Po34ynH nepemiwysanu npotarom 90 xB npu
5°C. PeakuiiiHy cymiwl ekctparysanu 3a gonomoroto DCM (2 x 500 mn), cywmnu (Na2SQ0s), i
OpraHivyHuin po3ymH AV-2 BUKOPUCTOBYBaNu 6e3nocepeaHbO HA HACTYMHIW cTagil.

Jo posuuHy AV-2 (20.0 1, 99 mmons) B DCM (200 mn) gogasanv po3yuH amoHito 8 MeOH (100
M) npu 0 °C, i nepemiwysanu npu kT npotarom 30 xB. CyMmilll KOHLEHTPYBanu 0 CYXOro CTaHy i
ofepKaHuii 3anuLLIoK ouunLlanu 3a gornomoroto SiO2 dynew-xpoMatorpaddii 3 Buxoaom AV-3.

[o posunHy AV-3 (15.0 r, 82 mmoneb) B MeOH (200 mn) nopasanu Ra Ni (10.0 r), TEA (34.4 mn) i
Boc20O (17.8 ). Cymiw nepemiwysanu npu kT B atmocdepi Hz (50 dyHT/KB.M) npoTarom 12 rog.
MocyauHy npoayeanu 3a ponomorole Nz, pinbTpyBanu i inbTpaT KOHUEHTpyBanu. 3anuLiok
ouuLLanu 3a gonomoroto SiO2 criew-xpomatorpadii 3 sBuxoaom AV-4.

Po3unH AV-4 (30.0 r, 105 mmonb) B HCI B MeOH (500 mn) nepemiwlyBanu npu KT npotsarom 12
roq. CyMill KOHUEHTpyBanu i nepekpucranisopyBanu 3 oaepkaHHAM NPOMiKHOT crnonyku AV. MC
(ES+): m/z 188.1 [M+H]*.

MpomikHy cnonyky AW cuHTe3yBanu 3a aHanorivyHo METOAMKOLO, WO | NPOMKHY crnonyky AV.

o 0
H,N N/
AW
Cnocib 22;
CuHTe3 npomipkHuX cnonyk (S)- AX i (R)-AX
? ] i
P — 0 N ——>  HN P
z N N
N
AG-3 AX-1 AX-2
I i
HCI N %\/ HCI \ %V
- . | o) | o]
H,N Z + H,N =
H N N
(S)-AX (R)-AX
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o posuuHy AG-3 (2.40 1, 12 mMonb) B TI® (30 mn) gogasanu no kpannsx MeMgBr (30 mn) npu -
30 °C. lNMicna goaasaHHsA, CyMill nepemillyBanu npu KT npotarom 4 rof. PeakuiinHy cymiwl racunu
wnsaxom gogaeaHHa Hac. Boa. NH4Cl (100 mn) i ekctparysanu 3a gonomorow EtOAc (3 x 100 mn).
OpraHidHy dhazy npoMMBanM 3a [JONOMOIOI CONMbOBOrO PO3YMHY, cywmnu Hag Na280: i
KOHUEHTpYBanuM npu MNOHWXEHOMY TWUCKY. 3anuwok o4uwanu 3a gonomoroto SiO2 dnew-
Xpomatorpadii 3 suxogom AX-1.

Ho posunHy AX-1 (200 wr, 1.0 mmonb) B MeOH (2 mn) aogasanu NH4sOAc (723 wmr) i NaBHsCN
(41 mr) npu 0°C. Cymiw nepemiwysanu npu KT npotaroMm 16 roa. PO3YMHHWUK BMAansanu npwu
NOHW>XEHOMY TUCKY, Aogasanu Boay (50 mn), i cymiw gosoamnu Ao 3HaveHHa pH > 12, i noTim
ekcTparysanu 3a gonomoroto DCM (50 mn). OpraHidHy ¢asy cytumnu Hag NaxSO4 | KOHUEHTpyBanu.
3anuuwok ounanu 3a gonomMoroto npen-TLC 3 ogepkaHHAM Buxoay AX-2.

AX-2 Bigainanu 3a gonomoroto SFC 3 ogepxkaHHam (S)-AX (67.9 %ee) i (R)-AX (95.5 %ee).

Cnocib 23:

CuHTE3 NPOMiDKHUX cnonyk AY

Br Br
cl N o o W)\(O\
N\¢N N\¢N
AY-1 AY

Ho po3unHy AY-1 (1.25 r, 5.49 mmonb) B 6e3pogHomy MeOH (15 mn) gogasanu NaOMe (2.37 T,
43.89 mmonb). Cymiw nepeMillyBanu npu KT NpoTsarom 1 rod. Po3yuunH pinbTpyBanu i KOHUEHTpyBanu.
Sanuwwok ounwanu 3a gonomoroto SiO2 donew-xpomatorpaddii 3 BUX0A0M NPOoMiKHOT crnonykun AY. MC
(ES+): m/z 218.9 [M+H]*.

Cnocib 24:

CUHTE3 NPOMIDKHMX cnonyk AZ

Br Y Br
CIM I OM
I
NN N 2N
AB-1 AZ

Ho posunny riapuay Hatpito (342 wr, (60 %), 8.57 mmonb) B AM® (10 mn) gogasanu 6e3soaHuin
isonponanon (360 mkn, 4.71 mmonb). Cymiw nepemiwysanu npu kT npotarom 1 roa. AB-1 (1.00 r,
4.28 mMonb) NOTIM A0AaBanu i cyMil nepemiysanu we aogaTtkoso 1 rod. neped Tem, K BUANUTU 1T
Ha nig. Cymiw noTiMm ekcTparysanu 3a gonomoroo EtOAC i KoHUeHTpyBanu. 3anuuwok odnianu 3a
gonoMoroto SiO2 hnew-xpomaTorpadii 3 BUXo4oM Npomi>kHOT cnonykn AZ. MC (ES+): m/z 258.8
[M+H]*.

Cnocib 25:

CUHTE3 NPOMIKHUX cnonyk BA

Br
|
N N N N
\% > N\¢N

BA-1 BA-2 BA

PosunH BA-1 (1.00 1, 7.78 mmons), i Ni(dppe)Clz (82 wr, 0.16 mmonb) B 6e3sogHomy Et2O (5 mn)
oxonomkyeanu ao -10°C. TloTiM, H-Mponin MarHin GpoMig aAogaBanu no Kpanmax i cymiw
nepemiwysanu npotarom 2 rod. npu -10 °C. Cymiw racunu 3a gonomoro HacuyeHoro NH4Cl,
eKkcTparysanu 3a gonomoroto DCM i koHueHTpyBanu. HeounweHnn BA-2 BukopucTtoByBanu gani 6es
J00AaTKOBUX Ain.

o posunny BA-2 (1.0 r, 7.34 mmonb) B EtOH (10 mn) npu 0 °C pgogasanu Brz (379 mkn, 7.34
MMOSIb). PeakuiiiHy cymill nepemiwysanu nNpu KT NPoTArom 2 rod. PO34nMH KOHUEHTPYBanM i 3annLLIOK
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ouvLanu 3a aonomoroto SiO2 drnew-xpomartorpadii 3 BUX040M NPOoMikHOT cnonyku BA. MC (ES+):
m/z 217.4 [M+H]*.

Cnocib 26:

CuHTE3 NnpoMibkHUX cnonyk BC

Br
Cl
X
Y — Yﬁ* — N
NV/N N\¢N Nv/N
BA-1 BC-1 BC

Posunn BA-1 (1.00 1, 7.78 mmons), i Ni(dppe)Clz (82 wr, 0.16 mmonb) B 6e3sogHomy Et2O (5 mn)
oxonomxkyeanu Ao -10 °C. Po3uuH isonponin marHin 6pomigy (3.22 mn, 9.33 MMonb) acgaesanu no
Kpannax i cymiw nepemiwysanu npotsarom 1 rogd. npu -10 °C. Cymiw racunu 3a A0OMNOMOrol Hac.
NH4ClI, ekctparysanu 3a gonomoroto DCM i koHUeHTpyBanu. HeouneHunin BC-1 BukopucToBYBanu sik
Takui.

Jo posunHy BC-1 (1.0 r, 7.34 mmonb) B EtOH (10 mn) npu 0 °C goaasanu Brz (378 mkn, 7.34
MMOSIb). PeakuiiHy cymill nepemiwlyBanu nNpu KT NpOTArom 2 rof. PO34YnH KOHUEHTPYBanNu i 3anuuok
ouvanu 3a agonomorow SiO2 dnew-xpoMatorpadii 3 Buxoaom npomixkHoi cnonyku BC. MC (ES+):
m/z 216.4 [M+H]*.

Cnocib 27:

CuHTE3 npoMixkHuX cnonyk BD

Y\/D s

Cl

AN N X

\(Y | . M
Nv/N NN NN

BA-1 BD-1 BD

PosunH BA-1 (1.00 1, 7.78 mmons), i Ni(dppe)Clz (82 wr, 0.16 mmonb) B 6e3sogHomy Et2O (5 mn)
oxonomxysanu go -10 °C. PosuuH umknonponin marHin 6pomigy (1.36 r, 8.56 mmonb) gogasanu no
Kpannax i cymiw nepemiwysanu npotarom 2 roa. npu -10 °C. Cymiw racunu 3a [JOMNOMOTOH0
Hacu4yeHoro BogHoro NH4Cl, ekctparysanu 3a gonomorotc DCM i koHueHTpyBanu. HeounwweHuin BD-1
BUKOPUCTOBYBaNM Aani 6e3 4oaaTKOBMX Ail.

o posunny BD-1 (1.0 r, 6.74 mmonb) B EtOH (10 mn) npu 0 °C gopgasanu Brz (347 mkn, 6.74
MMOJIb). PeakuUiiHy cymill nepemiwiysanu npu KT npotarom 18 rog. PO34nMH KOHUEHTPYBanu i 3anunLiok
ouvanu 3a aonomorowo SiO2 dnew-xpoMarorpadii 3 BuxoaomM npomikHoi cnonykn BD. MC (ES+):
m/z 229.2 [M+H]*.

Cnocib 28:

CuHTE3 NpoMiDKHOT cnonyku BE

Br

HO L F Cl | F "W A F F
Y — NS e YT L RS
NN Ny N NN NN

BE-1 BE-2 BE-3 BE

Ho posunHy BE-1 (40.0 r, 244 mmons) B TI® (800 mn) aogasanu PPhs (98.0 1) i NCS (160.0 r).
PeakuiiHy cymiw nepemiwysanu npu 80 °C npotarom 10 rog. Cymiw noTiM racunuM BOAOIO |
ekcTparyBanu 3a gonomoroo EtOAc. PO34unH KOHUEHTpyBanu i 3anuwiok oyuwanyd 3a AONOMOrolo
SiO2 dnew-xpomartorpadii 3 Buxogom BE-2.

[o nepewmiwyBaHoro posdnHy BE-2 (3.00 r, 14.79 mmonb) B Tonyoni i AM® pgogasanu Pd(PPhs)s
(600 wmr), Pd(dppfCl2 (600 mr) i Na=COs (6.27 1, 59.17 mmonb). Cymiw nepemiwysanu npu 90 °C
npotarom 5 rog. Cymiw racunu BoAo, ekcTparysanu 3a gonomoroto EtOAc. Po3unH KOHUeHTpyBanu
i 3anuwok ounanu 3a gonomoroto SiO2 crewl-xpomarorpadii 3 Buxoaom BE-3.

Oo posunHy BE-3 (860 mr, 5.0 mmonb) B EtOH (5 mn) npu -10 °C pnopasanu Brz (347 mkn, 6.74
MMOJIb). PeakuUiiHy cymill nepemiwiysanu npu KT npotarom 18 rog. PO34nMH KOHUEHTPYBanu i 3anunLiok
ouvanu 3a aonomoroto SiO2 drew-xpomartorpadii 3 BUX040M NpoMikHOT cnonyku BE. MC (ES+):
m/z 267 [M+H]*.
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Cnocib 29:
CuHTE3 NPOMIDKHOT cnonyku BF

hd
oo ,OY Cl)H

B
|
(@]
X Br \rBF-1 N B\OH
t 7 m =
N c|> N |
AB BF

o posunHy AB (6.00 r, 26.2 mmonb) i BF-1 (7.86 mn, 34.1 mmonb) B Tonyoni (60 mn) i TTd (18
M) npu -78 °C gogasanu H-Gytun nitin (12.6 mn, 31.4 MMonb), No kpannax, npotarom binbLue 30 xB.
PosuuH nepemiwysanu npu -78 °C npotarom 30 xB i NOTiM noBinbHO Harpisanu o -20 °C. Po3uuH
racunu 3a gonomoroto 1 H. HCI (40 mn). LWapwu noTim Bigginanu i BOAHMIA Wap A0BOAUNN 40 3HAYEHHSA
pH ~8 3a ponomorowo 2M NaOH. bina TBepaa pedoBMHA Movana ocagxkyBatucsa i cymiwl
OX0nogXKyBanu B XONoaunbHUKY npotarom 1 rog. Teephdi pevyoBUMHM DINbTpyBanu 3 OAepXKaHHAM
BUXOAY NpPoMi>kHOT cnonykn BF. BogHuii wap ekctparysanu 3a gonomoroto MeTHF i koHUeHTpyBanu 3
ofepKaHHAM AoAaTKoBOT NPoMikHOT cnonyku BF. MC (ES+): m/z 195.1 [M+H]*.

MpomikHy cnonyky BG cuHTe3yBanu 3a aHanoriqHow METOAMKOLO, WO i TPOMiKHY crnonyky BF.

?H
B
N~ XYY" T~OH
L
N
BG
Cnoci6 30:
CuHTE3 Nnpomi>kHOT cnonyku BH
o) N
—_—
H NH,
BH

Lo cymiwi 2-metun-nponioHansaerigy (5 r, 69.34 mmonb) i NH4Cl (7.42 r, 138.69 mMonb) y BOAi
(50 mn) gogasanu NaCN (4.08 r, 83.2 mMonb). Cymiwl nepemiwysanu npu KT npoTtarom 18 rog. Cymiwl
ekcTparyBanu 3a gonomorow EtOAc (3x). OpraHivyHi wapu o6'eaHyeanu, cywmnu Hag NazSOa,
KOHLIEHTPYBANW 3 OA€MKaHHAM HEOYMLLEHOT NPOMiXKHOT cnonyku BH, aky BukopuctoByBanu aani 6es
J00AaTKOBUX Ain.

Cnocit 31:

CuHTE3 NpoMi>kHOT crnonyku Bl

O, Ok O O &k Lk

5 b U

BI-1 BI-2 BI-3 BI-4 BI
o cymiwi Bl-1 (20 mn, 104 mmonb) i 2,2-aumeTnn okcipadHy (15 mn, 17 mMmons) aogasanu LiBr
(1.86 1, 21.4 mmonb) ogHietlo nopuieto. PeakuiiHy cymill nepemiwyBanu npu KT npotdarom 16 roa.
HogaTtkoBo 2,2-gumeTun okcupaH (2.0 mn, 23 mmMmonb) goaasanu i cymiw Harpisanu npu 60 °C
npotarom 2 rod. PeakuiiHy cymiw racunu BoAoOIO i NOTIM ekcTparyBanu 3a gonomoroio EtOAc aBiui.
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OpraHidHi wapu o6'egHyBanu i npoMnBany 3a 40NOMOIoOK CONbOBOrO Po34nHy, cymnm Hag NazSOs,
dinbTpyBanu i KOHUEHTPYBanu 3 oaep>kaHHAM Buxoay Bl-2.

o posuuny BI-2 2.0 r, 7.4 mmons) B8 DCM (20 mn) npu -21 °C pogasanu Deoxo-Fluor (1.51 mn,
8.17 mmonb). MNMicna goaaBaHHsA, peakuiiHy cymiwl nepemiwysanu npu -21 °C npoTarom 5 xB i NOTiM
racunu 3a gonomoroto Hac. Boa. NaHCOs go 3HayeHHa pH~8. LWapu Bigainanu i BogHui Lwap
ekcTparyBanu 3a gonomoroto DCM. O6'egHaHi opraHiyHi wapu npommBanu Hac. Bog. NaHCOs,
cywunu Hag Naz2S0s, (hinbTpyBanu i KOHLEHTpYBanu 3 ogep>kaHHsaM suxoay Bl-3.

Oo posuuny BI-3 (1.5 r, 5.5 mMmonb) B Tonyoni (30 mn) gogasanu no kpannsax HCI B giokcaHi (4H.,
1.45 mn, 5.80 mmonb). PeakuiiiHy cymill nepeMillyBanu npu KT NpoTAromM 2 rog. i NoTiM dinbTpyBanu
3 oaepxaHHAM Buxoay Bl-4.

Cymiw Bl-4 (500 mr, 1.62 mmonb), 5 % Pd/C (103 wmr) i MeOH (3 mn) rigpysanu Ha Endeavor
(60 °C, 400 cpyHT/KB.M) NpoTAroM 5 roa. PeakuinHy cymill dhinbTpyBany 4epes LeniT i npomusanu 3a
aonomMoroto MeOH. dinbTpaTt KOHUEHTpYBanu 3 ogepXXaHHAM BMX04y NPOMiKHOT cnonyku Bl y Burnaai
coni HCI. MC (ES+): m/z 92.3 [M+H]*.

Cnocib 32:

CuHTE3 NpOoMiKHOT cnonyku BJ

n
n

0 0 E Fu_F
i g :
~= ~ ~ I ~
7Y Y T
HCI
BJ-1 BJ-2 BJ-3 BJ

Oo posuunHy BJ-1 (7.40 mn, 99.0 mmone) B DCM (100 wmn) popasanu (R)-2-meTun-2-
nponaHcynediHamia (10.0 r, 82.5 mmonb), MgSOs (49.66 r, 412 mmonb) i nipumiguHin n-
TonyoncynboHat (1.04 r, 4.13 mmMmonb). PeakuinHy cymilwl 3anuuianu nepemilyBaTucsa npu Kr
npotarom 72 rof. PeakuiiiHy cymill noTiM hinbTpyBanu i 3anuuok ovuwanu 3a gonomorot SiO:2
dnew-xpomaTorpadii 3 Buxogom BJ-2.

[o posuuny BJ-2 (9.72 r, 56.1 mmone) B TI® (200 mn) agopasanu TeTpaMeTunamoHin dropua
(6.27 r, 67.3 mmonb). Po3unH aerasysany 3a JOMNOMOroI0 aproHy i noTiM oxonoaxysanu ao -55 °C.
Po3sunH TpudptopmetuntpumetTuncunany (12.4 mn, 84.1 mMmonb) B TIe (250 mn) aogasanu no
Kpannax 3 J0JaTKOBOK BOPOHKOK i peakuiiHy cymiwl 3anuwanu nepemiwysatuca npu -55 °C
npotarom 2 rog. PeakuinHy cymill noTiM NoBinbHO Harpieanu Ao -10 °C i racunu 3a JONOMOror Hac.
Bog. NH4Cl. BogHuin wap ekctparyBanu 3a pgonomoroo EtOAc i ob'egHaHi opraHidHi wapu
KOHUEHTpyBanu 3 ogepxkaHHam suxoay BJ-3, wo sukopuctoysanu gani 6e3 gogatkoBux gin.

Oo posunHy BJ-3 (9.00 r, 37.0 mmone) B MeOH (30 mn) gogasanu 4M HCI B giokcaHi (18.5 mn,
74.0 Mmonb). Po3unH 3anuuanu nepemiwysatuca npu KT npotarom 1 rod. PeakuiiHy cymiwl noTim
KOHLIEHTpYBanu 40 MONOBUHKU 06'€My i po3Boaunu AieTUnoBum edipom Mokn He yTBOPIOBABCA 0caj
6inoro konbopy. TBepay pe4oBUHY NOTIM INbTPYBanNu 3 0AepKaHHAM BUXOAY NPOMIXKHOT cnonyku BJ.

Cnocib 33:

CUHTE3 NPOMIKHOT cnonykm BK

1 — o — eyp —

BK-1 BK-2 BK-3 BK

o posunny BK-1 (947 r, 113 mmonb) B DCM (100 mn) pgoaasanu (R)-2-meTtun-2-
nponaHcynediHamia (10.5 r, 86.6 wmmonb), MgSOs (521 r, 433 wmMmonb) i nipiguHid n-
TonyoncynboHatr (1.09 r, 4.33 mmMmonb). PeakuinHy cymilwl 3anuuianu nepemilyBaTucsa npu Kr
npotarom 18 rog. PeakuiliHy cymill noTiM hinbTpyBanu i 3anuok oduwanu 3a gonomorot SiO:2
dneww-xpomarorpadii 3 Buxogom BK-2.

Oo posunHy BK-2 (8.60 r, 45.9 mmonb) B8 DCM (350 mn) npu -50 °C, pogasanu mMeTunmartin
6pomig (36.0 mn, 108 mmonb). Po3unH nepemiwysanu npu -50 °C npotarom 3 rog. PeakuinHy cymiw
noTiM 3anuLwianu Harpitucs Ao KT i nepemiwysanu npotarom 18 roa. Po3ynH racunu 3a gonoMororo
Hac. Boa. NH4Cl i ekctparysanu 3a gonomoroio EtOAc (2X). OpraHiyHui Lwap KOHUeHTpyBanu 3
oaepxaHHAM Buxoay BK-3, wo sukopucrosysanu gani 6e3 104aTKOBUX OiNA.

Oo posunHy BK-3 (5.00 r, 24.6 mmone) B MeOH (20 mn) aogasanu 4M HCI B giokcaHi (12.3 mMn,
49.2 Mmonb). PO34ynH 3anuwany nepemiwlyBatuca npu KT npotarom 1 rod. PeakuiiHy cymiwl noTiMm
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KOHLIEHTpYBanu i sanuLuok ounwanu 3a gonomoroto SiO2 driewu-xpomartorpadii 3 BUX040M NPOMDKHOT
cnonyku BK.
MpomixkHy cnonyky BL cuHTesyBanu 3a aHanoriyHow METOAUKOLO, LLO | NPOMiDKHY cnonyky BK.

H2N/m
HCI

BL

5 MpowmixkHi cnonykn BM, BN, BO, BP, BQ, BR, BS cuHTedyBanu 3a aHanoriyHow MeTOANKOI, WO i
NPOMiXKHY crionyky AJ.

N
N
0 R
N. -0 2N N\///O BO S

BM i~ B § e

BS
10 Cnocit 34:
CuHTE3 NpoMibkHMX cnonyk BT

92



10

15

20

25

30

35

UA 120094 C2

“"OH ""OH
CI Ny © Cln_Ns_NH
\W\I . Q.,,,OH WI/ N CI\fN\ N0
N ~ NH N ~ N~
2 NH, HOI NH, H O
BT-1 BT-2

O
O O g
NP TN Cl No N O
cl N. _N. _O Cl Ny N0 e} I \f =
ﬁ|/ N - | * X — N\, 7 N
Nz NS\ NTON S
M) N~ cl N
H = S/\

Hot  NH;

I

00
BT-3 BT-4 AG BT

[o nepeMiwyBaHoi cycneHsii 2,4-auxnop-nipumignH-5-inaminy (3.03 r, 18.1 mmone) B H-BuOH (40
M) gogasanu (1S, 2S5)-2-aMiHo-UuknoneHTaHon rigpoxnopug (2.50 r, 17.2 mmoneb) i DIEA (9.20 mn,
51.8 Mmonb). Cymiw nepemiwysanu npu 130 °C npotarom 4 roa. PeakuidHy cymiw noTiM
KOHUEHTPYBanu npu NOHWXEHOMY TUCKY | HEOUMLLEHMIA MPOAYKT NEpeTupany Ha TBEPAY PEYOBUHY B
EtOAc i renTaHi, i pinbTpyBanu 3 ogep>xaHHaM suxogy BT-1.

o nepemiwyBaHoro posuuHy BT-1 (3.61 r, 15.5 monb) B aueToHi (200 mn) aogasanu K2CQOs (5.34
r, 38.6 Mmonb) i cknagHui eTUNoBUn edip XNOpP-0KCO-oUTOBOT KUCNOTKH (1.94 mn, 17.0 mmonb). CymiLl
nepemiwysanu npu KT npotarom 1 rogd. PeakuinHy cymiw dinbTpyBanu i inbTpaT KOHUEHTpyBanu
Npyu MOHWKEHOMY TUCKY. HeouuwieHuin keTtoedip posuuHanum B abconiotHomy EtOH (50 wmn),
nomiwanu B konby nig Tuckom, i gogasanu TEA (5.43 mn, 38.6 mmonb). Lo cymiw HarpiBanu ao
130 °C npotarom 1 roa. PeakuiiHy CyMill KOHLEHTPYBanu npu MOHWUXEHOMY TUCKY i PO3YUHANMW B
EtOAc (100 mn). OpraHiyHui Wwap npomusanu Bogoto (2x20 mn) i NOTiM CONbOBUM PO34YUHOM (20 M)
i cywunu (Na2SQq4), AekaHTyBanu i KOHUeHTpyBanu. OaepxaHuin 3anuuiok po3Tupanu 40 TBEpAOi
pedvoBuHu B EtOAC i renTaHni 3 Buxogom BT-2.

o cymiwi BT-2 (500 wmr, 1.73 mmonb) B DCM (100 mn) aogasanu nepioguHaH Oecc-MaprtiHa
(225 1, 520 mMonb) i cymiw nepemiwysanu npu KT npotarom 96 rog. Cymiw npomuBanu Hac.
NaHCOs (50 mn) i opranidHmin wap cywunu (Na:SO4) i KOHUEHTPYBanu Mpu MOHWXKEHOMY TUCKY.
Teepaun 3anuiok Apidi cycnenagyesanum B DCM (50 mn), o6pobnanu ynbTpasByKkoM, i pinbTpyBanu.
OaepxkaHy TBepay pevoBUHY nepe-cycneHgyesanu B EtOAc (20 mn) i o6pobnsanu ynbTpasByKOM.
Teepaui npoaykT pinbTpyBanu 3 oaepxaHHaM suxoay BT-3.

Oo cymiwi BT-3 (124 wmr, 0.442 mmornb) B DCM (6 mn) npu kT gogasanu okcanin xnopug (0.076
mMn, 0.88 mMMonb) 3 HacTymHMM AodaBaHHAM Mo Kpannax cyxoro AM® (0.30 mn, 3.9 Mmmonb) Ao
PO34YMHEHHSA TBEpPAOT peyvoBuHU. Cymiw nepemiwysanu npu KT npotarom 30 xB, nicna voro PXMC
BKasye Ha HenpopearoBaHy BUXigHy pe4voBuHy. [Jo cymiwi gogasanu ewe okcanin xnopug (0.048 mn,
0.55 mmonb) i cymiw nepemiwysanu gogaTtkosi 10 xB. PeakuiiiHy cyMmill KOHUEHTpyBanu npu noToui
asoTty npu 35 °C npoTtsrom 1 roa. i oaepxaHuii 3anuwok BT-4 6esnocepeaHbO BUKOPUCTOBYBATMN.

Jo nepemiwysaHoro posuuHy BT-4 (132 mr, 0.442 mmonb) | AG (105 wr, 0.442 mmonb) B OM® (2
Mi) npu KT gogasanu TEA (0.311 mn, 2.21 mMonb) i Cymill nepeMiwlysanu npu KT npotarom 15 xs. o
peakuiiHoi cymiwi gogasanu soay (50 mn) i i ekctparysanu 3a gonomorow EtOAc (3x50 wn).
OpraHiuHi wapn o6'egHysanu, cywmnum (Na2SOs), AekaHTyBanu i KoHueHTpyBanu. OnepxaHui
3anuLlok ounwanu 3a gonomororo SiO2 dnelu-xpomartorpadii 3 Buxoaom npomikHoi cnonyku BT. MC
(ES+): m/z 463.1 [M+H]*.

Cnocib 35:

CuHTes npuknagy 9.

hd N
O NN 0 (/N 0 (/ | Y
U /V[ N | Na N\ N o}
N P Ny + 5 —— | /V[
H | NN N
= NT N =

P4
A o O AB 9 /S\/\
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MpomikHy cnonyky AB (27 wr, 0.12 mmonb), Bic(niHakonato)anbopoH (30 mr, 0.12 MmMonb),
auetat kanito (35 wr, 0.36 mmonb) i [1,1'-6icaudenindocdinodepouen]-nanagin(ll) auxnopua (9 wr,
0.011 mMonb) oB'egHyBanu B cymilli gerasoaHoro tonyony/DME/etaHony/Boan (3:2:2:1, 3 wmn).
MocyanHy Harpisann ao 90 °C npotdarom 20 xB B MiKPOXBMIbLOBOMY peakTopi. B okpemin nocyauHi,
npomikHy crnonyky A (50 mr, 0.12 mmonb), Bic(niHakonato)anbopon (30 mr, 0.12 mmons), KOAc (35
mr, 0.36 mmonb) i Bic(an-TpeT-0yTun(4-gumetunaminodeninydocdin)anxnopnanagin(l) (8 mr, 0.011
MMmonb) ob'egHyBanu B AerasosaHomy 1,4 piokcadi (3 mn). PeakuiriHy cymiw Harpisanm go 90 °C
npotsarom 20 X8 B MiIKPOXBUITbOBOMY peakTopi. BmicT aBox nocyanH ob'egHysanu i Na2COson) (2M, 1
M) aogasanu. PeakuinHy cymiw Harpisanu o 120 °C npotarom 30 XB B MIKPOXBUNLOBOMY peakTopi.
MNocyanHy oxonomxyesanu A0 KT i BMICT pinbTpyBanu i KoHueHTpyBanu. Oaep>kaHUin 3anuuiok
ounwianu 3a gonomoroto SiOz dnew-xpomarorpadii 3 Buxogom Mpuknaay 9. MC (ES+): m/z 537.2
[M+H]*.

CuHTes anKnap,y 11.

N

(/N © ] he
Yl :/[ | N N _N__O
0L LT Ty

s ~
o AC 11 Z ,,S\\/\
o o

MpomikHy cnonyky AC (252 wmr, 1.18 mmonsb), bic(ninakonato)aubopon (600 mr, 2.36 MMOMb),
auetat kanito (348 mr, 2.36 mmonb) i [1,1'-6icandenindocdiHodepouen]-nanagin(ll) auxnopug (95
mr, 0.118 mmonb) o6'egHyBanu B po3umnHi gerazosaHoro Tonyony/DME/eTaHony/sBoamn (3:2:2:1, 3 mn).
MocyanHy Harpisann go 90 °C npotdarom 20 xB B MiKPOXBMIbOBOMY peakTopi. B okpeMin nocyauHi,
npomikHy cnonyky A (500 mr, 1.18 mmone), bic(niHakonaTto)anGopoH (600 mr, 2.36 mmonb), auetar
kanito (348 mr, 2.36 mMonb) i Bic(an-TpeT-OyTun(4-gumetunaminodeninydocdin)anxnopnanagin(ll)
(84 wmr, 0.118 mMonb) 06'egHyBanu B gerasosaHomy 1,4 giokcadi (3 mn). PeakuiiHy cymiw Harpisanu
no 90 °C npotarom 20 xB B MIKPOXBUNLOBOMY peakTtopi. Bmict aBox nocyauH ob'egHyBanu i
aogaanu Na2COs@eony (2M, 1 mm). PeakuiiHy cymiw Harpisanu o 120 °C npotarom 30 xB B
MIKPOXBUNLOBOMY peakTopi. NocyauHy oxonogxKysanu Ao KT i BMICT (QifbTpyBanu i KOHLUEHTpyBanu.
OpeprkaHun 3anuuwok ovnwanu 3a gonomoroto SiO2 ¢dnew-xpomartorpadii 3 Buxogom Mpuknagy 11.
MC (ES+): m/z 521.4 [M+H]*.

Cuntes npuknagy 15.

Y N
| | Ne. _N__.O
NN N + Nx N
N H/\(j\ _ _ N
NT N x
S/\ H/\EJ\
A oo AE 15 s

o "o

MpomikHy cnonyky AE (283 wmr, 1.18 mmonb), Gic(niHakonato)aubopon (600 mr, 2.36 MMOMb),
auetat kanito (348 wmr, 3.54 mmonb) i [1,1'-6icandenindocdiHodepouen]-nanagin(ll) auxnopug (95
mr, 0.12 mmonb) 06'egHyBanu B po3yunHi geraszosaHoro Tonyony/DME/eTanony/Boamn (3:2:2:1, 3 mn).
MocyanHy Harpisanu go 90 °C npotdarom 20 xB B MiKPOXBUIIbOBOMY peakTopi. B okpeMin nocyauHi,
npomikHy cnonyky A (500 mr, 1.18 mmone), bic(niHakonaTto)anGopoH (600 mr, 2.36 mmonb), auetar
kanito (348 mr, 3.54 mMonb) i Bic(an-TpeT-OyTun(4-gumetunaminodeninydocdin)anxnopnanagin(ll)
(84 wr, 0.12 mmonb) o6'egHyBanu B aerasosaHomy 1,4 giokcani (3 mn). PeakuiiiHy cymiw Harpisanu
8o 90 °C npotarom 20 xB B MIKPOXBUIIbOBOMY peaktopi. BMicT aBox nocyauH o6'egHyeamm i 2M
GikapboHaty Hatpito (1 mn) gogasanu. PeakuiiHy cymiw Harpisanu go 120 °C npotdarom 30 xB B
MIKPOXBUNTbOBOMY peakTopi. [NocyanHy oXonomxyBasnu A0 KT i BMICT (pinbTpyBanu i KOHUEHTpyBanu.
OpeprkaHui 3anuuwok ovnwanu 3a gonomoroto SiO2 ¢dnew-xpomatorpadii 3 Buxogom MNpuknagy 15.
MC (ES+): m/z 547 .4 [M+H]*.

CuHTtes npuknagy 17.
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MpomikHy cnonyky AB (52 mr, 0.23 mmonb), Bic(ninakonato)anbopon (58 wmr, 0.23 mmons), KOAc
(67 wr, 0.23 mmons) i [1,1'-6icandenindocdinodepouen]-nanagin(ll) auxnopug (18 mr, 0.23 MMonb)
ob'eaHyBanM B po34yuHi aerasosaHoro Tonyony/DME/etanony/soan (3:2:2:1, 3 wmn). [lMocyauny
Harpisanu o 90 °C npotarom 20 XB B MIiKPOXBUILOBOMY peakTopi. B okpemii nocyauHi, npoMikHy
cnonyky G (100 wmr, 0.23 mmons), 6ic(niHakonato)andopoH (58 mr, 0.23 mmonb), KOAc (67 wmr, 0.69
MMOnb) i Bic(an-TpeT-6yTun(4-oumetunamiHocerin)docdin)anxnopnanagin(ll) (16 mr, 0.023 mMonb)
ob6'egHyBanu B gerasopaHomy 1,4 giokcaHi (3 mn). PeakuintHy cymiw Harpisanu go 90 °C npotsirom 20
XB B MIKpOXBMNbOBOMY peakTopi. Bmict asox nocyamH ob'egHyBanmm i Na:COszeomy (2M, 1 mMn)
aopasanu. PeakuiiHy cymiw Harpisann o 120 °C npotarom 30 XB B MIKPOXBUNbLOBOMY pPEAKTOPI.
MNocyanHy oxonomxyesanu A0 KT i BMICT pinbTpyBanu i KoHUeHTpyBanu. Oaep>kaHuin 3anuuiok
ounwianu 3a gonomoroto SiO2 newr-xpomarorpadii 3 Buxogom Mpuknagy 17. MC (ES+): m/z 551.4
[M+H]*.

CuHTes npuknagy 63.

wr oo ”
T;[NI SA f { v\[f

B

G

/\©\/S/\

o o

MpomixkHy cnonyky AB (105 mr, 0.46 mmonb), Gic(niHakonato)ambopoH (175 mr, 0.69 mMonb),
auetart kamito (67 mr, 0.69 mmonb) i [1,1'-6icaudenindocdinodepouen]-nanagin(ll) auxnopug (18 wr,
0.045 mmonb) obG'egHyBanu B po34vuHi gerasopaHoro Tonyony/DME/etaHony/Boan (3:2:2:1, 3 mn).
MocyanHy Harpisanu go 90 °C npotdarom 20 XB B MiKPOXBMIIbOBOMY peakTopi. B okpemiin nocyauHi,
npomikHy cnonyky B (100 mr, 0.23 mmons), 6ic(ninakonato)anubopon (175 mr, 0.69 mmone), KOAc (67
mr, 0.69 mmonb) i Gic(au-TpeT-6yTnn(4-aumetTunamiHodeHinygocdin)anxnopnanagin(ll) (16 mr, 0.045
MMonb) ob'egHyBanu B AerasosaHomy 1,4 piokcadi (3 mn). PeakuiriHy cymiw Harpisanm go 90 °C
npotarom 20 XB B MIKPOXBMITbOBOMY peakTopi. Bmict ABOX nocyauH obG'eaHyBanu i gogasanu 2M
GikapboHaty HaTpito (1 Mn). PeakuiiHy cymiw HarpiBanm go 120 °C npotarom 30 xB B
MIKPOXBUNTbOBOMY peakTopi. [NocyanHy oxonomxyBanu A0 KT i BMICT (pinbTpyBanu i KOHUEHTpyBanu.
OpeprkaHun 3anuuwok ovnwanu 3a gonomoroto SiO2 ¢dnew-xpomatorpadii 3 Buxogom MNpuknagy 63.
MC (ES+): m/z 548.0 [M+H]*.

CuHTes npuknagy 65.

N

(/N 7 \H\
Yl I | N NN
2eUNL G JI
s/\ /\O\
X AG s/\

MpomikHy cnonyky AC(174 wr, 0.820 mmoneb), Gic(niHakonato)andopoH (277 wr, 1.093 MMOJ‘Ib),
auetat kanito (161 mr, 1.64 mmone) i [1,1'- BicandenindocdiHodepouen]-nanagin(ll) auxnopug (43
mr, 0.055 mmonb) o6'egHyBanu B po3umnHi gerazosaHoro Tonyony/DME/eTaHony/sBoamn (3:2:2:1, 3 mn).
Mocyauny HarpiBanu go 90 °C npoTarom 20 XB B MIKPOXBUNbLOBOMY peakTopi. B okpemii nocyauHi,
npomikHy cnonyky X (247 wr, 0.547 mmons), Bic(niHakonaTto)ambopoH (277 mr, 0.820 mmone), auetar
kanito (161 mr, 1.64 mMonb) i Bic(an-TpeT-OyTun(4-gumetunaminodeninydocdin)anxnopnanagin(ll)
(43 wmr, 0.055 mMonb) 06'egHyBanu B gerasosaHomy 1,4 giokcadi (3 mn). PeakuiviHy cymiw Harpisanu
no 90 °C npotarom 20 xB B MIKPOXBUNLOBOMY peakTtopi. Bmict aBox nocyauH ob'egHyBanu i
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Na2COseoyy (2M, 1 mn) popasanu. PeakuiiHy cymiw Harpisanu o 120 °C npotsrom 30 xB B
MIKPOXBUNTbLOBOMY peakTopi. [NocyanHy oxonomxxyBanu 40 KT i BMICT (pinbTpyBanu i KOHUEHTpyBanu.
OpeprkaHuin 3anuuwok ovnwanu 3a gonomoroto SiO2 ¢dnew-xpomatorpadii 3 Buxogom MNpuknagy 65.
MC (ES+): m/z 550.0 [M+H]*.

HacTtynHi cnonyku oaep>kyBanu aHanoriyHumM cnocobom:

Mpuknagu 1-8, 10, 12-14, 16, 18-62, 64, 66-92, 129.

Cnocit 14;

CuHTes npuknagy 93.

s 0.0 L v Ao
NS
NS + Y% '\l I

S
! NS NH
NN
Nog20
T~ Al N\S"O
~

Cymiw AJ (100 wr, 0.21 mmonb), npomikHy cnonyky Al (83.7 wr, 0.32 mMonb), KsPO4 (91 mr, 0.43
MMone), i Pd(dppf)Clz (26 wmr, 0.03 mmonb) B 1,4-giokcaHi (2 Mn) npoAysanu aproHoMm, i MOTiM
popasanu H20 (0.25 mn). Cymiw nepemiwysanu npu 100 °C npotarom 18 rog. lNicns 0XonoaxeHHs
[0 KT, CyMilw po3goaunu Boaoto (2 Mmn) i ekcrparyBanu 3a gonomoroto EtOAc (2x5 mn). O6'egHany
opraHiduHy a3y cywmnu (Na2804), AekaHTyBanm i KOHUeHTpyBanu. Oaep>kaHuin 3anuLLoK oYuLLanu
3a gonomorot 06epHeHol BEPX 3 ogepxxaHHam Buxoay Mpuknagy 93. MC (ES+): m/z 584.0 [M+H]*.

CuHTtes npuknagy 136.

C'YN\ NO HO. .OH
| B Na N. __N.__O
N~ ~ | ~
N~ "NH + X \
N I N~ “NH
| = NN N
. ,,O N
.S |

o Z

NNN 136 o)

Cymiw NNN (3500 wmr, 8.05 mmonb), npomMikHy cnonyky BG (2149 wmr, 12.07 mmonb), KsPO4 (3417

mr, 16.09 mmons), i Pd(dppf)Cl2 (986 mr, 1.21 mmonb) B 1,4-giokcadi (60 mn) npogyeBanu aproHom, i
notim pogasanu H20 (6 Mn). Cymiw nepewmiwysanum npu 100 °C npotsarom 18 rog. [licna
OXONOOXKEHHS A0 KT, CYMiLL po3Boaunn BoAoto (2 mn) i ekcTparysanu 3a gonomoroto EtOAc (2x5 mn).
O6'egHaHy opraHiyHy a3y cywmnu (Na2S04), gekaHtyBanu i KoHUeHTpyBanu. OgepkaHui 3anviok
ounwanu 3a gonomoroto obepHeHoi BEPX 3 ogepxkanHam Buxogy Mpuknagy 136. MC (ES+): m/z

533.0 [M+H]*.
CuHTtes npuknagy 158
/N \KA
C'YN\ N0 HO. .OH 7
'\}\i _ B N IN\ N.__O
N™ "NH + M S NJNI

MMM BG 158 o)

Cymiw MMM (3360 wmr, 7.49 mMmonb), NpoMikHy cnonyky BG (2664 wr, 14.97 mmonb), KsPO4
(3177 wr, 14.97 mmonb), i Pddppf)Clz (916 wmr, 1.12 mmone) B 1,4-piokcaHi (60 mn) npoaysanu
aproHom, a notiMm gogasanu H20 (6 mn). Cymiw nepemiwysanu npu 100 °C npotarom 18 roa. MNicnsa
OXONOOXKEHHS A0 KT, CYMiLL po3BoAMNN BOAOIO (2 mn) i ekcTparysanu 3a gonomoroto EtOAcC (2x5 mn).
O06'egHaHy opraHiyHy a3y cywmnu (Na2S04), gekaHtyBanu i KoHUeHTpyBanu. OgepkaHui 3anviiok
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ounwanu 3a gonomoroto obepHeHoi BEPX 3 ogepxanHam Buxogy Mpuknagy 158. MC (ES+): m/z
539.3.0 [M+H]*.
HacTtynHi cnonyku ogaep)ysanu aHanoridHum cnocoboM:
Mpuknagu 94-128, 130-132, 134, 137-144, 146-157, 159-199, 201-265.
5 Cuntes npuknaay 133:

Iz

Sy
BU-3 133
Cymiw AC (5.39 r, 25.3 mmons), Gic(niHakonato)anbopony (10.4 1, 40.5 mmonb), aueTtaTy Kanito
(3.98 1, 40.5 mmons), i Pd(dppf)Cl= DCM komnnekcy (0.83 r, 1.01 mmonb) B DME/Tol/EtOH/H20
(10:6:3:1) npoagysanu aproHom, 3anevaTtyeBanu, i nepemiwysanu npu 80 °C npotarom 30 xB. Lo
10 CyMiLI fofaBanu Ao npoAyBaHol aproHoM cymiwi BU-1 (2.70 r, 10.1 mmons) i Pd(amphos)Clz (0.71 ,
1.01 mmonb) i 3anevartaHy cymiw HarpiBanu o 110 °C npotarom 2 rog. Cymil nOTiM KOHUEHTpYyBanu,
possogunun EtOAc, @inbTpyBanu i NOTIM KOHUEHTpyBanu 3HOBY. TBepay PevoBUMHY ouuwanu 3a
aonomoroto SiO2 dnew-xpoMaTorpadii 3 Buxoaom BU-2.
[o posunHy BU-2 (856 wmr, 2.35 mmone) B DCM (15 mn) aogasanu okcanin xnopug (596 wmr, 4.70
15 MMOfb) 3 HacTynHUM JojasBaHHAM 5 kpanens AM®. PeakuiiHy cymiwl 3anuiianu nepemiwlysaTucs
npotarom 18 roA. PeakuiiHy cymill noTiM KOHUEHTpyBanu i 3anuwok aasas Buxig BU-3, skuid
BUKOPUCTOBYBANN SIK TAKUA.
Ho nepemiwysaHoro posdnHy BU-3 (150 mr, 0.36 mmonb) B AM® nonasanu DIEA (196 mkn, 1.41
MMoOnb) npu kT. Yepes 10 xB BU-4 (84.1 mr, 0.42 mMonb) AoAaBanu i peakuiiiHy cymill nepemiwysanu
20 npu KT npotarom 10 xB. CyMil NOTiM KOHUEHTpyBanu i oynwanu 3a gonomMorow obepHeHoi BEPX
(NH4COs) 3 ogepxxanHaM Buxoay Mpuknagy 133. MC (ES+): m/z 509.1 [M+H]*.
Mpuknag 135 i 145 cuHTesyBanu 3a aHanoriyHow MeToankor, wo i Mpuknag 133.

r/ | \V/A N\ N.__.0O
AR DOE L X
N N7 N

Z N/ N H/\©\ 6]

" s"OJ//N "S,:N

> o° N

135 145
Cnocid XX:
25 Cuntes npuknaay 200:

N

N
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[o po3unHy 216 (100 mr, 0.195 mmoneb) B giokcaHi (2 mm)/soga (1 mn) gogasanu LiOH (28.0 wr,
1.17 Mmmonb). PeakuiiHy cymilw nepemiwysanu npu KT Npotsarom 16 rog. Cymill KOHUeHTpyBanu i
po3unHANKM y BoOAi, nigkucnioBanu 3a gonomorod 1H. HCl go sHaveHHs pH~5, dinbTpysBanmu,
nNpoMMBanu BOAOIO, i CyLUMMM y BaKyyMHiW nivui 4o oaepxadHHa suxody 200. MC (ES+): m/z 498.1
[M+H]*

Bionoriyna ais

Cnonyku BigNoBiAHO A0 AaHOro BMHaxody mMatoThb Aito mogynatopie RORy (peuentop peTMHOEBOT
KMCMOTKU, NOB'A3aHWIA 3 "CUPITCBKMM" PELIENTOPOM Y).

AHanis reHa-penoptepa (RGA)

AaepHuii aHania TpaHcakTuBauii peuenTopa BUKOHYETbLCA ANS KINbKICHOT OUIHKW 34aTHOCTI
TecToBaHUX cnonyk npurHivysatu RORy TpaHcaktuauilo nwouudepasun penoprtepa. AHaNOrivyHWUn
aHanis onucaHui B: Khan et al., Bioorganic & Medicinal Chemistry Letters 23 (2013), 532-536.
Cuctema BukopuctoBye TpaHcdikoBaHi knituHm HEK 293 TpaHcdikoBaHi 3 aBoma nnasmigamu
(pGL4.3, luc2P/GAL4UAS/Hygro, i pBIND, Gal4DBD hRORC LBD1-3). MM0O3UTUBHUIA KOHTPOMb
CMinbHO TpaHcikoBaHun 3 oboma nnasMigamu, i HEraTUBHUIM KOHTPOSb MICTUTb MOCNIAOBHICTb
pGL4.3 npomoTopa. Mpobu 36upatoTb B 384-NyHKOBUX NIAHLWIETAX, A€ TPAH3UTOPHO TpaHCcikoBaHi
KNiTUHW i BUNPOOYBaHi CMOMYKM B Pi3HMX KOHUEHTpauiax iHKyOywTb npoTtarom 20-24 roa. Ha
HacTYMHWUW AeHb, aHani3oBaHi NfacTUHW BUMIAMAIOTb | BPIBHOBaXYIOTb Npu KT npotarom 20-30 xB.
Cuctema aHanisy nwouudpepasu Bright-Glo ™ BukopuctoByeTbCsa Ans BUSBMAEHHS OpMYyBaHHS
nmouncpepasu. lMicna gogaBaHHs peareHTy BuUsiBNeHHs Bright GLO, nnaHweTtu iHKyGyloTb npu KT
npotarom 20 xB. NnaHWeTn NpoYUTYIOTb Ha NNaHLWeTi-pigepi Envision ana BUMIPIOBAHHA curHany
nomiHecueHuii. Curnan RLU nepetBoptoeTbca B POC B MOPIBHAHHI 3 KOHTPOMBHUMW | MOPOXKHIMK
NyHKaMU.

CepeaoBuLie NOCIBY KMITUH:

RPMI 1640-Invitrogen #11875135), 2.5 % FBS-Invitrogen # 26140, 1xPenicillii-Streptomycin-
Gibco # 15140

Cnonyka 6ycepa ans po3BeaeHHS:

1X HBSS-Invitrogen #14025126

MnaHweTtn ana aHaniay: Greiner #781080-020

Cuctema ananisy noyudepasun Bright Glo: Promega #E2620

Tanun G6ycep ana nisucy, 3abesnevyeHun B Habopi, gogasaHHa 100 mn 6ydepa ana nisucy Ao
NOPOLLUKOBOrO cybeTpary.

Y HaBegeHi Hmide Tabnuui npeacTaBneHi pe3ynbTati, 0AepXaHi, KON Cnonykyu BignoBigHO Ao
JaHoro BuHaxoay 6ynu BunpoOyBaHi B HaBeAeHOMY BULLIE aHani3i, A€MOHCTPYIOUN CBOIO Ail0 B SKOCTI
moaynatopis RORYy:

Tabnuuga Il

Tabnuua GionorivHOT Aii B aHani3i reHa-penoptepa

Mpuknap RGA ICso (HM) Mpuknan RGA ICso (HM) Mpuknan RGA ICso (HM)

1 210 101 115 201 75

2 230 102 250 202 455
3 230 103 82 203 800
4 250 104 3000 204 665
5 260 105 1600 205 80

6 260 106 1150 206 777
7 280 107 560 207 1400
8 290 108 300 208 125
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Tabnuua GionorivHOT Aii B aHani3i reHa-penoptepa

Tabnuuga Il

Mpuknag RGA I1Cso (HM) Mpuknag RGA ICso (HM) Mpuknag RGA ICso (HM)
9 300 109 790 209 75
10 300 110 1350 210 150
11 300 111 460 211 225
12 300 112 920 212 120
13 300 113 108 213 155
14 310 114 107 214 220
15 310 115 67 215 330
16 320 116 300 216 1385
17 330 117 155 217 160
18 330 118 225 218 170
19 330 119 720 219 280
20 330 120 420 220 390
21 360 121 130 221 350
22 360 122 150 222 1250
23 390 123 135 223 135
24 390 124 97 224 120
25 410 125 175 225 230
26 420 126 119 226 155
27 420 127 570 227 455
28 440 128 160 228 595
29 470 129 2500 229 530
30 550 130 285 230 270
31 560 131 205 231 195
32 640 132 243 232 180
33 670 133 1035 233 155
34 730 134 400 234 590
35 870 135 240 235 425
36 880 136 255 236 185
37 930 137 278 237 265
38 1100 138 160 238 400
39 1100 139 700 239 205
40 1400 140 730 240 600
41 1400 141 925 241 310
42 1500 142 333 242 395
43 2600 143 134 243 230
44 2800 144 162 244 475
45 2900 145 95 245 1700
46 3000 146 435 246 645
47 3200 147 250 247 385
48 3800 148 505 248 540
49 4300 149 305 249 530
50 4400 150 230 250 190
51 7600 151 255 251 158
52 420 152 470 252 325
53 680 153 375 253 340
54 420 154 295 254 455
55 1400 155 185 255 285
56 1400 156 275 256 1900
57 560 157 92 257 155
58 420 158 106 258 210
59 850 159 91 259 190
60 750 160 285 260 515
61 470 161 375 261 470
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Tabnuua GionorivHOT Aii B aHani3i reHa-penoptepa

Tabnuuga Il

Mpuknag RGA 1Cso (HMV) Mpuknag RGA ICso (HM) Mpuknag RGA ICso (HM)
62 990 162 795 262 4000
63 930 163 160 263 4300
64 920 164 410 264 5900
65 590 165 157 265 4800
66 410 166 1600
67 370 167 270
68 330 168 435
69 320 169 145
70 630 170 235
71 480 171 200
72 250 172 440
73 290 173 690
74 410 174 275
75 590 175 380
76 1600 176 550
77 1600 177 73
78 2400 178 240
79 610 179 675
80 1100 180 235
81 1700 181 175
82 380 182 130
83 2200 183 325
84 400 184 295
85 290 185 175
86 550 186 150
87 310 187 255
88 3400 188 315
89 750 189 120
90 4100 190 130
91 1800 191 86
92 850 192 83
93 110 193 99
94 125 194 180
95 355 195 183
96 320 196 157
97 101 197 225
98 195 198 225
99 265 199 120

100 130 200 855

Cnocofbu TepaneBTUYHOIO 3aCTOCYBaHHSA
Ha ocHoBi cBoix 6GionorivHux Bnactupocten crnonyku dopmynu (I) BianosigHo A0 AaHoro

BUHaxoay, abo ix TayToMepu, paueMaTu, €HaHTIOMepu, aiacTepeomepu, iX Cymilli Ta COni BCiX
3as3HayeHux suwe popm nNpugaTHi AN NiKkyBaHHA ayTOIMYHHUX i anepriyHMX 3axBOplOBaHb, Yy YOMY
BOHWM MalOTb XOPOLUMIA MoaynaTopHun ecekt npu RORYy.

HdaHni BuHaxig, TakuM YUHOM, BIAHOCMTbLCA A0 chonyk 3aranbHoi copmynn (l), i X
dapmaueBTUYHO NPUAHATHUX CONER, | BCIX TayTOMeEpIB, pauemMariB, eHaHTioMepiB, giacTepeomepis, X
CyMiLLIEN, AKi KOPUCHI B MNiKyBaHHi 3axBopioBaHHA i/abo crtaHny, ge aia RORy moayndaAtopiB Mae
TEpaneBTUYHE 3HAYEHHA, B TOMY YUCHi, ane He OOMEXYKYNCh HUMW, MIKyBaHHA ayTOiIMyHHMX abo
aneprivyHux 3axsoproBaHb.

Taki po3nagu, Aki MOXKHa nikyBaTu 3a AOMOMOroI0 CNoOSyK BiANOBIAHO A0 BUHAaxoA4y, BKMOYAlOTb
Hanpuknag, Taki: peBMaToiaHUM apTpuT, Ncopias, CUCTEMHUI YEPBOHUI BOBYAK, BOBYAKOBUN HEDPUT,
CUCTEMHWUIA CKNepo3, BacCKymniT, CKnepoaepmisi, actma, anepridHMin pPuUHIT, anepridHuin eksema,
PO3CiStHUIA CKNepOo3, IOBEHINbHUIA PEBMATOIAHWUIA apTPUT, KOBEHINbHUI igionaTudHMin apTput, giabet
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Tuny |, xeopo6a KpoHa, BUpa3KoBMI KOMIT, TPAHCNMAHTAT NPOTU rocnogaps, NCopiaTudHUA apTpuT,
peakTUBHWUIA  apTPUT, AaHKINO3yKuUin  CNOHAMMIT, arepocknepos, YBEIT | He-pagiorpadivyHa
cnoHaunoapTponaris.

Ona nikysaHHa 3a3HayeHMX BULLE 3axBOPIOBaHb i CTaHiB, TepaneBTUYHO ed)eKTWBHA A03a
3a3BMYan 3HAX0AMTLCA B AianasoHi Big npubnusHo 0,01 mr ao npubnusHo 10 Mr/kr Macu Tina Ha aosy
CMOMyKM BigNOBIAHO A0 AAHOI0 BMHAX0Ay; NepeBa)kHO, Biag npubnusHo 0,1 mr oo npubnmaHo 5 mr/kr
Macu Tina Ha osy. Hanpuknaa, ona BBeaeHHs nioguHi saroto 70 kr gianasoH 4o3 cTaHOBUTUME Big
npnbnusHo 0,7 mr 4o npudnuaHo 750 mMr Ha AO3y CNONYKKU BiAMOBIAHO A0 BUHaXoAy, NEPEBAaXHO, Big
npubnusHo 7,0 mr o npudnusHo 350 Mr Ha ao3y. [eska CTyniHb CTaHAAPTHOT ONTUMI3aLii 403U MOXe
3HagobuTUCA AN BU3HAYEHHS ONTMMAanbHOI MOAENi Ta pPiBHA A03yBaHHA. AKTUBHWUWA KOMMOHEHT
MOXHa BBOAWUTHK Big 1 40 6 pasiB Ha AeHb.

3aranbHe BBeAEeHHS | hapMauleBTUYHI KOMNO3ULT

Mpu BUKOPUCTaHHI B AKOCTI Mikapcbkux 3acobiB, CNOMyku BiAMOBIAHO A0 AaHOro BUHaxoay
3a3Buyan BBOAATb B hopmi hapmaueBTUYHOT KoMNo3udil. Taki komnosuuii MoxyTb 6yTHU oaepxaHi 3
BUKOPUCTAHHSIM MeToAuK, Aobpe BiaoMux y dhapmaueBTUYHIN ranysi i B 3aranbHOMy BUNaaKy MiCTATb,
LOHaMMeHLWe, OAHY CMONyKy BiANOBIAHO A0 BMHaxoay i, WoOHarkMmeHwe, oauvH hapmaueBTUYHO
NPUAHATHUIA HOCIA. Cnonyku BiANOBIAHO A0 AAHOrO BUHAXOAY TAKOX MOXYTb OYyTU BBEAEHI OKPEMO
abo B NOeAHAHHI 3 AOMOMKHUMMW pedOBUHAMM, AKi NiABULLYIOTL CTAbINbHICTL CMONYK BiAMNOBIAHO A0
BUHaxoA4y, NONerwyoTb BBEAEHHA dhapMaleBTUYHUX KOMMNO3UUIN, WO MICTATb iX, B AESKUX BapiaHTax
30ifCHEHHs, 3a0e3MeuyloTb MOCUIMEHE PO3YMHEHHST ab0 AUCNEpPryBaHHs, NiABULLYIOTb AKTUBHICTb
aHTaroHicra, 3abesnevyloTb AONOMKHY Tepanito, i Tomy noaiéHe.

Cnonyku BIiANOBIAHO A0 AAHOr0 BUHAxXoAy MOXYTb OyTu BUKOPUCTaHI cami no cobi abo B
noeaHaHHi 3 HWUMW akTUBHUMW pPEeYOBMHAMW, BIANOBIAHO A0 BUHaxody, MOXMWMBO, TakKoX B
noeaHaHHi 3 iHWuMU apMakonoridHO akTUBHMMW pedoBUHamu. 3aranom, Chonyku BignoBigHO Ao
[AaHOro BMHAaxXoay BBOAATb B TEpANeBTUYHO abo dhapMaueBTUYHO e(PEKTUBHIN KINMbKOCTI, ane MOXyTb
OyTu BBEAEHI B OiNbLL HU3bKUX KiNbKOCTSIX ANSA AiarHOCTUYHKMX abo iHLIMX Uinen.

BeeaeHHa cnonyk BiaMOBIAHO A0 BMHAxXody, B YUCTOMY Burnsdai abo y Burnsai BignosigHoi
dapmaueBTUYHOT KOMNO3uUil, MOXe OyTW 3AINCHEHO 3 BMKOPUCTAHHAM Oyab-SKOro 3 MPUAHATUX
cnocobiB BBeAEeHHA dhapmaLeBTUMHUX KOMMO3ULiK. Takum YMHOM, BBEAEHHS MOxe OyTu, Hanpuknag,
B opanbHiin ¢opMi, TpaHcObykkanbHO (Hanpuknag, cyOniHreanbHO), HasamnbHO, NapeHTepanbHoO,
MICLLEBUM LUMIAXOM, TpaHcAepmarnbHO, BariHanbHO abo peKkTanbHO, Yy BUMMAA4i TBEPAOT PEYOBUHMU,
HaniBTBEPAOro Tina, niodinisoBaHoro nopoliky abo piakux nikapcbkmx popm, Takux, K, Tabnetku,
Hanpuknag, cynosuTopii, TabneTku, M'aki enacTu4Hi | TBEPAi XeNaTUHOBI Kancynu, NOPOLUKK, PO3YNHMU,
cycneHsii abo aeposoni i T.M., NEPEBAXHO Yy BUIMAAI CTaHAAPTHUX Mikapcbknx hopM, npuaatHux ans
NPOCTOr0 BBEAEHHS TOYHUX J03.

dapmaueBTUYHI KOMNO3uUiT, AK NpaBuno, OyayTb BKMOYATU 3BUHMANHUIA ddapMaLeBTUHMHUIA HOCIH
abo eKcUMMIieHT, i CNONyKY BiaMOBIAHO A0 BMHAXOAy B SIKOCTi aKTUBHOIO areHTa, i, KpiM TOro, MOXyTb
BKIMKOYATK iHWI nikapcbki 3acobu, nikapcbki 3acobu, HOCIT, aa'toBAHTWU, PO3YMHHUKK, TPAHCMOPTHI
3acobu abo ix komBiHauii. Taki dhapmaLeBTUHHO NMPURHATHI HANOBHIOBAYI, HOCIT abo 0BaBKM, a TaKoX
cnocobu BUrOTOBNEHHS hapMauUeBTUUHUX KOMMNO3ULIA AN pisHMX pexumiB abo BBeaeHHA aobpe
BiJOMi cneuianictam B AaHin obnacti. CTaH piBHA TEXHIKM MOXHA NOAUBWUTUCS, Hanpuknag, B
Remington: The Science and Practice of Pharmacy, 20th Edition, A. Gennaro (ed.), Lippincott
Williams & Wilkins, 2000; Handbook of Pharmaceutical Additives, Michael & Irene Ash (eds.), Gower,
1995; Handbook of Pharmaceutical Excipients, A. H. Kibbe (ed.), American Pharmaceutical Ass'n,
2000; H. C. Ansel and N. G. Popovish, Pharmaceutical Dosage Forms and Drug Delivery Systems,
5th ed., Lea and Febiger, 1990; koXHWUIA 3 AKUX BKMIOYEHWHA B AAHUW ONWUC AK NOCUMAHHA Y BCIK X
MOBHOTI, LWOOG Kpaule onucaTu CTaH PiBHS TeXHikK. HAK creuianict B AaHin obnacti Moxe OuikyBaTtw,
OyayTb BMOpaHi hopmMKU CNONyK BigNOBIAHO A0 AAHOI0 BMHAXOAY, LUO BUKOPUCTOBYIOTb B KOHKPETHIl
dapmaueBTUYHIN NpenapaTtuBHin dopmi (Hanpuknaa, coni), ki BONOAilTb BigNoBiaAHUMMN (Pi3UMHUMHK
XapakTepuctukamu (Hanpuknaj, pO3yYMHHICTb B BOAI), AKi NOTPiOHI Ang Toro, wob koMnosuuis Gyna
ePEeKTUBHOIO.

Bci nateHTHi i He-naTeHTHi AOKyMeHTU abo nitepatypa, BKasaHi B AaHiii 3asiBUi, BKMOYEHi B
OaHUI ONUC SIK NOCUNAHHSA Y BCil TX MOBHOTI.
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POPMYJIA BUHAXOLY

1. Cnonyka q:)OpMyJ'Il/I :

Re¢ fﬁs

ae:
R' asnge cobolo:

Re, R7, R® abo R?® Big R MoxyTb 6yTu UuknizoBaHi Ha W 3 yTBOpPEHHSAM KinbLs; i
R? i R® koXHUIA He3anexHo sBnsie coboto:
(A) -H;
(B) Cis-ankin, HeobOB'A3KOBO 3aMmilleHUn ofHielo, asoMa abo Tpboma rpynamu, BuOpaHumu i3
HaCTYMHUX:
a) Cae-LMKNOankin;
b) OR9

c)-C
d) CFs,
€) -rarnore;
f) C(O)OR9
g) -C(O)N(R®)2;
h) -S(O)R®; i
i) -S(O)nNR’R8; abo
(C) Cas-umknoanxin,
(D) Cae-retepouuknin; abo
R2 i R® B34Ti pasom i3 aTOMOM BYrneLo, 40 9KOro BOHW NMpUEAHaHi, yTBOPIOWTb Cas-KapbouukniuHe
Kinbue; abo
R2 i R3 B34Ti pasom i3 aTOMOM BYIMeLo, 40 SKOro BOHW NPUEAHAHI, YTBOPIOWOTb Cae-reTepouuknivHe
Kinbue; abo
R? abo R3 moxyTb OyTK UmMknizoBaHi Ha W, 06 yTBOPUTHU KinbLUeE;
R* aBnse coboto:
(A) Cie-ankin, HeobOB'A3KOBO 3aMmilleHUn ofHiclo, ABoMa abo Tpboma rpynamu, BuOpaHumm i3
HaCTYMHUX:
a) Cae-LMKNOankin;
b) Cs.e-reTepouuknin;
c) -ORs;
d) -CN;
e) -S(OmR?®
f} -ranore; i
g) -CFs; abo
(B) Cs-12-uMknoarnkin, He0OOO0B'A3KOBO 3aMillEeHMIA OJHieo, ABOMa abo TpboMa rpynamu, BubpaHumu i3
HaCTYMHUX:
a) Cie-ankin,;
b) OR9
c)-C
d) - ( )R
e) ranoreH i
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f) -CF3; abo
(C) Ce.14-apun, retepoapun abo reTepouuknin, KoxHui HeobOB'A3KOBO 3aMilLlEHUA OAHIE0, ABOMA
abo TpbOMa rpynamu, BUBpaHUMHM i3 HACTYNHUX:
a) Cie-ankin,
b) Cs-e-Luknoankin;
c) -OR®;
d) -CN;
e) -S(0)nR?
f} -ranore; i
g) -CFs3;
R5 aBngae cobow Cs.14-apun, retepoapun, retepounknin abo Cs.i2-LMKNOANKiN, KOXHWUWA i3 SIKUX
He0obO0B'A3KOBO 3aMmilLieHWUI OaHIE, ABOMa abo TpbOoMa rpynaMu, BUBpaHUMK i3 HACTYNHUX:
(A) Cie-amnkin, Csas-uuknoankin abo Cse-reTepouuknin, KOKHUMA HEODOB'A3KOBO 3aMilLlEHUIW OFHIEI0,
aAsoma abo Tpboma rpynamu, BUGPaHMMM i3 HACTYMHUX:
a) Cae-LMKNOankin;
b) Cs.e-reTepouuknin;
c) -OR®;
d) -CN;
e) -S(0).NR"R8;
f} -S(O)R®;
g) -ranoreH; i
h) -CFs; abo
(B) -OR?;
(C) -CN;
(D) -CFs;
(E) -ranoren;
(F) -S(O)NR7RY;
(G) -S(O)nR%; i
(H) -NR"R8;
W aense coboto Ce1s-apun, rerepoapun, rerepounknin, Cs.z-uuknoankin ado Coe-ankiHin, KOXHUR
HeobO0B'A3KOBO 3aMmilLleHWUi oaHieo abo gBoMa rpynamu, BUBpaHUMHM i3 HaCTYMHUX:
a) Cie-ankin,;
b) Cs-e-Luknoankin;
c) -ORs;
d) -CN;
e) -CFs;
f} -ranores;
g) -NRR®;
h) -C(O)OR?; i
i) -C(O)N(R?®)z;
R® € BUGpaHUM i3 HACTYMHUX:
(A) -OH;
(B) C16-arnkin, HEOOOB'A3KOBO 3aMilLleHn ogHie abo ABOMa rpynamMu, BUOGpaHUMK i3 HACTYMHUX;
a) Cae-LMKNOankin;
b) -OR?;
c) -CN;
} -CF3; i
€) -ranorex;
(C) Cas-umknoankin,; i
(D) -CFs;
R7 i R® aBnaoTLCA He3anexxHo BUGpaHUMK i3 HACTYMHUX:
(A) -H;
(B) C13-ankin, He0OOB'A3KOBO 3aMiLLEHUI OfHiE abo ABOMA rpynaMu, BUOpaHUMK i3 HACTYMHMX;
a) Cae-LMKNOankin;
b) -OR?;
c) -CN;i
d) -ranoreH; i
(C) Css-yuknoankin; abo
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R7 i R8 pasoMm 3 aTOMOM a30Ty, A0 SKOrO BOHW MPWUEAHAHI, YTBOPKOKTb HacuyeHe Kinbue 3 3-6
aTtoMaMu BYyrneu, A€ OAMH aTtoM BYINEU Yy BKa3aHOMy HAaCUYEHOMY Kinbui Moxe OyTtu
Heo60B'A3k0BO 3aMileHuii -O-, -NR?®- abo -S(O)n-;

R® € BUGpaHUM i3 HACTYMHUX:

(A) -H;

(B) C13-ankin, HeOOOB'A3KOBO 3aMilLieHui ogHieo abo gBoMa rpynamMu, BUOpaHuMu i3 HaCTYMHUX;

a) Cae-LMKNOankin;

b) -OR?;

c) -CN;

d) -CF3;

e) -ranoren; abo

(C) Cse-uuknoankin, i

n aBnsie coboto 0, 1 abo 2;

ae

retepoapun HanexuTb 40 reTepoapoMaTUYHOl KiNbLEBOT CUCTEMM, 9Kka MICTUTb 2-10 aToMiB Byrneuyo
i 1-4 atoMu reTepoatomiB B KinbLi, BubpaHux i3 N, NH, NR', O i S, ae R' aBnsie coboto Cie-ankin, i
MICTUTb apoMaTU4Hi Big 5- 40 6-4NeHHi MOHOUWKAIYHI reTepoapunu 1 apomaTudHi Big 7- 4o 11-4neHHi
rerepoapunbHi abo GiuMKIiYHI KOHAEHCOBAaHI KinbLUs, A€ WOHaWMEHLLIE OJHE 3 Kineub € apoMaTudHUM,
reTepoLUMKIT HANEXUTb A0 reTepPOUMKNIYHOT KiNbLEeBOT CUCTEMU, AKa MICTUTL 2-10 aToMmiB Byrneuo i Bia
OOHOro A0 YOTUPLOX aToOMiB KinbLEBUX retepoartomiB, BubpaHmux i3 NH, NR', kucHiwo i cipku, ge R’
angae cobow Cie-ankin, i MICTUTb CTabiNbHUA HeapoMaTUYHWIA  4-8-YNEHHUA MOHOLIMKIIYHWNA
reTepoumnkniuHun pagukan abo crabinbHUit HeapoMaTudHWUi Big 6- A0 11-YNEHHUIA KOHAEHCOBAHWUN
BiLUMKNIYHMIA, MICTKOBUIA BiUMKNiMHUA abo CNiPOUUKNIYHWUIA reTePOLUKNIYHMIA pagukarn,

abo i hapMmaleBTUYHO NPUARHATHA Cinb.

2. Cnonyka cdopmynu (l) 3a n. 1 abo i papMaUeBTUUHO NPUAHSTHA CiNnb, A€:

R' aBnse coboto:

ae:
Ré aense coboto:

(A) C1z-ankin, He0OOB'A3KOBO 3aMilLieHU ogHieo abo gBoOMa rpynamMu, BUOpaHWMu i3 HACTYMHUX;

a) Cae-LMKNOankin;

b) -ORS®; i

c) -CN; abo

(B) Cs-s-Luunknoankin,

R7 i R® koXkHUIA He3anexHo siBnsie coboto:

(A) -H; abo

(B) Ci-z-ankin; i

R® € BUGpaHUM i3 HACTYMHUX:

(A) -H;

(B) C1-3-ankin; abo

(C) Cse-uuknoankin, i

n aenge coboto 1 abo 2.

3. Cnonyka cdopmynu (I) 3a 6yab-akuM i3 nonepeaHix nn. 1-2 abo i hapMaleBTUUYHO NPURHATHA Cinb,
ae:

R2 i R® KoXHMWI He3ane>KHo BUOpaHUiA i3 HACTYMHUX:

(A) -H;

(B) Cis-ankin, HeobOB'A3KOBO 3aMmilleHUn ofHielo, asoMa abo Tpboma rpynamu, BuOpaHumu i3
HaCTYMHUX;

a) Cae-LMKNOankin;

b) -OR?; abo

C) -ranoreH; i

R2 i R® B34Ti pasom i3 aTOMOM BYrneLo, 40 9KOro BOHW NMpueaHaHi, yTBopwTb Cas-kapbouuknidHe
Kinbue; abo

R2 i R3 B34Ti pasom i3 aTOMOM BYIMeLo, 40 SKOro BOHW NPUEAHAHI, YTBOPIOWOTb Cae-reTepouuknivHe
Kinbue; i

R® € BUOpaHUM i3 HACTYMHUX:
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(A) -H; i
(B) Ci-s-amkin.
4. Cnonyka cdopmynu (I) 3a dyab-akum i3 nonepegHix nn. 1-3 abo i apmaueBTUYHO NPUAHATHA Cinb,
ae:
R* aBnse coboto:
(A) Cie-ankin, HeobOB'A3KOBO 3aMmilleHUn ofHiclo, ABoMa abo Tpboma rpynamu, BuOpaHumm i3
HaCTYMHUX;
a) Cae-LMKNOankin;
b) 4-, 5- aB0 B-4NEHHUI reTepoLUKNIN;
c) OR9,
d)-C
e) ranoreH i
f) -CFs; a6o
(B) Cae-umknoarnkin, HEOOOB'A3KOBO 3aMilLeHUI OHIE, ABOMa abo TpboOMa rpynamMu, BUOpaHumMu i3
HaCTYMHUX;
a) Cie-ankin,
b) -OR?;
c) -CN;
d) -ranoreH; i
e) -CFs; i
€ OJWH Byrneupb y BkasaHoMy Cae-LuKnoankini moxe 6yTn HeoB0B'A3KOBO 3aMiHeHNI Ha -O-;
(C) beHin; abo
(D) 4-, 5- aB0 B-4YNEHHWI reTepoLMKIN; i
R® € BUOpaHUM i3 HACTYMHUX:
(A) -H; i
(B) C1-s-ankin.
5. Cnonyka cpopmynu (I) 3a 6yab-akuM i3 nonepeaHix nn. 1-4 abo i hapmaleBTUYHO NPUIRHATHA Cinb,
ae:
R® saBnse coboto Ce1s-apun, retepoapun abo reTepouuMKnin, KOXHWUWA i3 SKMX HeoBOB'A3KOBO
3aMilleHnin ogHieto, ABoma abo Tpboma rpynamu, BUGpaHumu i3 HaCTyMNHUX:
a) Cie-ankin,
b) Cs-e-Luknoankin;
c) -ORs;
d) -CN;
e) -CFs;
f} -ranore; i
g) -NR7R8; i
R7, R8 i R® KoXHMI He3ane)kHo BUOpaHWiA i3 HACTYMHUX:
(A) -H; i
(B) C1-s-ankin.
6. Cnonyka cdopmynu (I) 3a dyab-akum i3 nonepegHix nn. 1-5 abo i hapmaueBTUYHO NPUAHATHA Cinb,
ae:
W gaBnsie coboto peHin, nipuauHin, nipumiguHin, ninepuauHin, ninepuauHin, nipasuHin aéo Ca.1z-
LMKNOAankin, KoXHUM 3 sknx HeoBOB'A3KOBO 3aMillleHMin ogHielo abo agBoma rpynamu, BUOpaHUMU i3
HaCTYMHUX;
a) Cie-ankin,
b) Css-Lyuknoarnkisn;
c) -OR?®;
d) —CN;
e) -CFs;
f} -ranores;
) -NRR?;
h) -C(O)ORS®; i
i) -C(O)N(R?®)z;
R7, R8 i R® KO)kHMI BUOpAHUN i3 HACTYNHUX:
(A) -H; i
(B) Ci-z-ankin.
7. Cnonyka copmynu (1) 3a n. 1 abo i papMaLEBTUYHO NPUAHSTHA CiNb, AE:
R' asnse coboto:;
-S(O)nRe

I ©
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-S(O)nNR7R8, atbo

-S(O)(NH)R®;

R2 i R® KOXHMWI He3aneXHo BUOpaHUiA i3 HACTYMHUX:

(A) -H; i

(B) Ci-s-ankin;

R* aBnse coboto:

(A) Cie-armkin, HeOOOB'A3KOBO 3aMilLieHWIn ogHiew abo ABOMA rpynamu, BUOpaHUMK i3 HACTYMHUX;
a) Cae-LMKNOankin;

b) 4-, 5- aB0 B-4NEHHUI reTepoLUKNIN;

c) -ORs;

d) -CN;

€) -ranoreH; i

f} -CFs;

(B) Cae-umknoarnkin, HEOOOB'A3KOBO 3aMilLeHUI OHIE, ABOMa abo TpboOMa rpynamMu, BUOpaHumMu i3
HaCTYMHUX;

a) Cie-ankin,

b) -OR?;

c) -CN;

d) -ranoreH; i

e) -CFs;

(C) dpenin; abo

(D) 5- abo 6-uneHHU reTepoLmKnin;

R5 aense coboto:;

(A) deHin, He0BOB'A3KOBO 3amilLleHUI oaHiE abo gBoMa rpynaMu, BUBpaHUMHM i3 HACTYMHUX:
a) Cie-ankin,

b) Cs-e-Luknoankin;

c) -OR®;

d) -CN;

e) -CFs; i

f} -ranoreH; abo

(B) nipuauHin abo nipumMiguHin, KoXHWA HeOOOB'A3KOBO 3aMmillleHMn opaHieto, aBoMa abo Tpboma
rpynamu, BUOpaHvumMu i3 HaCTyMHUX;

a) Cie-ankin,

b) Cs-e-Luknoankin;

c) -ORs;

d) -CN;

e) -CFs;

f} -ranore; i

g) -NR7RS8; i

W aBnse coboto deHin, nipuaunHin, nipuMigutin, ninepuaunHin ado Cs.i2-UUKNOANKIN, KOXHUIA i3 SKUX
HeobO0B'A3KOBO 3aMmilLleHWUi oaHieo abo gBoMa rpynamu, BUBpaHUMHM i3 HaCTYMHUX:

a) Cie-ankin,

b) Cs-e-Luknoankin;

c) -ORs;

d) -CN;

e) -CFs;

f} -ranores;

g) -NR7RS;

h) -C(O)OR?; i

i) -C(O)N(R?®)z;

R® aBnse coboto:

(A) C13-amkin, He0OOB'A3KOBO 3aMilLieHUI ogHieo abo gBoMa rpynamMu, BUOpaHWMu i3 HACTYMHUX;
a) Cae-LMKNOankin;

b) -OR?; i

c) -CN; abo

(B) Cs-s-Luunknoankin,

R7 R8 i R? ko>kHMI HE3aNEXHO ABNSE COOO010:

(A) -H; abo

(B) C1s-ankin; i

n aBnse coboto 2.
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8. Cnonyka copmynu (I) 3a n. 1 abo i papMaUEeBTUYHO NPUAHSITHA Cinb, A€:
R' aBnse coboto -S(O)nR® abo -S(O)NR7RE; i

R2i R® asnaoTb coboto H;

R* aBnsie cobolo:

(A) Cis-ankin, HeoOOB'A3KOBO 3aMilleHUn ofHielw abo aBoma rpynamu,
yuknoankiny, -CFs i C1.3-ankokeu; abo

(B) Css-uuknoankin, HeobO0B'A3KOBO 3aMilleHMint ofgHielo abo asoma rpynamu, BubpaHumu i3 Cie-
ankiny, -CN i ranoreHy; abo

(C) 5-uneHHuUi reTepoLmKmin;

R5 aende coboto nipumianHin, HeoOOB'A3KOBO 3aMmillleHnin ofdHielo, AgBomMa abo Tpboma rpynamu,
BUOPAHVMMU i3 HACTYMHUX;

a) Cie-ankin,

b) Cs-e-Luknoankin;

c) -ORs;

d) -CFs;i

e) -NR7Rg;

W siBnsie coboto deHin, nipuauHin, nipumigudin abo ninepuanHin,

R® aense coboto Ci-z-ankin;

R7, R® R® KO)KHUI He3anexHo ABNAE cobol1o;

(A) -H; abo

(B) Ci-s-ankim; i

n siBnsie codoto 2.

9. Cnonyka cdopmynu (1) 3a n. 1 abo i papMaUeBTUYHO NPUAHSITHA Cinb, Ae:

R' agnse coboio -S(O)2Me abo -S(O)2NR’RS8, i

R7 i R koxHuMIl He3anexxHo ABnse coboto -H abo Me.

10. Cnonyka 3a n. 1, Bubpana 3:

BuGpaHuMn i3 Cae-
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MNpuknag CTpyKkTypa MNpuknag CTpyKTypa
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MNpuknag CTpyKkTypa MNpuknag CTpyKTypa
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MNpuknag CTpyKkTypa MNpuknag CTpyKTypa
U S A
Nr\ | Ny o} Nr\ | Ny o
N N N N
Hm “° H/\©\ 2°
45 25
(] (]
/N """" KD N "-.,KD
Nr\ N N 0 Nr/\| NeoN o]
193 JJI 194 |\;[I
N N N N
O//S/\ C,”S\NH2
o
Ne o~ . N
Nr/\ | Ny NH o Nr/\ | NN o
195 |l f 196 |v\[ f
0 °
O”S\NH O”S\NH2
. \(A
Naw | NN 0
X
200 NS i
OH
(o]
N WA
: ¢
r/ | \A N | N _N_ O
Naw NN o | [
L X N
N .= = — s
201 N TN 202 N
® k@
A Ng2° II\IH
g\k OJ/S\\O
N N
- H/ Q \%
Na. N\ N O Na lN\ N Q
L X LK
203 NJN/ " 204 NN S
m NH,
g !
r/N é \'/A r/N é \A
Nae | N N 0 Naw | N N o)
X X
205 NS 208 NN
N.
| X
K@\S//O P> S//O
g\NHz g\H/

111




UA 120094 C2

MNpuknag CTpyKkTypa MNpuknag CTpyKTypa
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MNpuknag CTpyKkTypa MNpuknag CTpyKTypa
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MNpuknag CTpyKkTypa MNpuknag CTpyKTypa
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abo i hapMmaleBTUYHO NPUARHATHA Cinb.
11. Cnonyka 3a n. 1, ae cnonyka siBnsie coboto
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12. Cnonyka 3a n. 1, ae cnonyka siBnsie coboto
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A

N

15. Cnonyka 3a n. 1, ae cnonyka siBnsie coboto

16. Cnonyka 3a n. 1, ae cnonyka siBnsie coboro

rerrrrry

17. Cnonyka 3a n. 1, ae cnonyka siBnsie coboo
18. Cnonyka 3a n. 1, ae cnonyka siBnsie coboo
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dapMmaueBTUYHO NPUAHATHY Cinb i WoHaNMeHLe oanH hapMaLeBTUYHO NPUAHATHUIA HOCIN.

20. 3acrocyBaHHga cnonykun dopmynu (1) 3a 6yab-skum i3 nn. 1-18 abo i hapmaueBTUUHO NMPUARHATHOT
coni Sk nikapcbkoro 3acoby, Wo Mae akTuBHiCTb mogynartopis ROR,.

21. 3acrocyBaHHga cronyku popmynu () 3a 6yab-akum i3 nn.1-18 abo ii hapMaUeBTUYHO NPURHATHOT
coni Ans nikyBaHHA ayTOIMYHHOTO 3axBOpOBaHHS abo anepriiHoro posnaay y nauieHra.

22. 3actocyBaHHA 3a N. 21, ge ayToiMyHHe 3axBopioBaHHA abo aneprinHuii posnag BuOpaHo i3
HacTYMHUX. PEBMATOIAHWA apTpuT, ncopias, CUCTEMHWA YEPBOHUIN BOB4YaK, BOBYAKOBUI HedpwuT,
cknepogepMmia, actma, anepriiHMin pPuUHIT, aneprinHa ek3ema, pPO3CISHWWA CKMepo3, HBEHINbHUNIA
peEBMATOIgHMI apTPUT, KOBEHINbHUIA igionatudHuMn apTput, Aiadet Ttuny |, 3ananbHe 3axBOPIOBaHHSA
KALLEYHUKY, peakuia TpaHchnnaHTaT npoTu xasdiHa, NcopiaTUMHUW apTPUT, PeakTUBHWUIA apTpuT,
aHkKinosyrouni  cnoHaumnit, xsopoba KpoHa, BMpa3KoBMI KONIT, YyBEIT | HepaaiorpadidyHa
cnoHaunoapTponaris.

23. Cnoci6 nikyBaHHS ayTOIMYHHOTO 3axBOPIOBaHHA abo aneprinHoro posnaay y naudieHta, sKui
nonarae y BBeAeHHi 3a3Ha4YeHOMY NauieHTy TepaneBTUYHO €(PEKTUBHOT KiNbKOCTI CNOMYKWU hopmynu
(I) 3a 6yab-akum i3 nn. 1-18 abo i papMaUeBTUYHO NPUAHATHOT COTII.

24. Cnoci6b 3a n. 23, ge ayToiMmyHHe 3axBOpPIOBaHHS abo aneprinHuii po3nag BMOpPaHo i3 HACTYMHUX:
peBMaTOoIgHWUIA apTpuUT, Ncopias, CUCTEMHWUIA YEPBOHMI BOBYaK, BOBYAKOBUIN HEMPUT, CKNepoaepMisa,
acTtma, anepriiHWin PUHIT, anepriiHa ek3ema, po3CisHUIA CKIEepOo3, IOBEHINbHUI PpEBMATOIAHWUIA apTpuT,
IOBEHINbHMA igionatudHuin aptput, aiabet Tuny |, 3ananbHe 3axXBOPHOBAHHSA KULLEYHWUKY, peakLis
TpaHcnnaHTaT NPoTU Xa3siHa, NCopiaTUYHUI apTPUT, PeakTUBHUI apTPUT, aHKINO3YHYUA CIOHAUNIT,
xBopo6a KpoHa, BUpasKkoBUIA KOJIIT, YBEIT | HepaaiorpadidHa cnoHaMnoapTponaris.

Komn'toTepHa BepcTka J1. LlixaHoBChka

MiHiCTEpCTBO PO3BUTKY EKOHOMIKM, TORFIBNI Ta CiNbCLKOro rocnogapctea YkpaiHu,

Byn. M. Mpywescbkoro, 12/2, M. Kuis, 01008, YkpaiHa

O “YKpaiHCbKuiA iHCTUTYT iHTENeKTyanbHOi BNacHocTi”, Byn. MMasyHoBa, 1, M. Kuis — 42, 01601
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