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Onuc BuHaxony

[aHnii BMHaxig CTOCYeTbCst HOBUX crionyk 6eH3odypaHy i 6eH30TiodheHy, hapMaLeBTUHHUX KOMMNO3WLiN, WO MICTSTb
Taki Cnomnyku, Ta 3aCTOCYBaHHS LMX CMomykK i/abo komnosuuin gnsa nikyBaHHs rinepnponidpepaTBHUX 3aXBOPIOBaHb.

Cnonyku, Wo BignoBigawTbs 4aHOMY BUHaxogy

OfvH BapiaHT BTiNEHHs 4aHOro BUHAXo4y CTOCYETbCA cnonyk copmynm (1)

R® R

i

U

ne

X BuOpaHuiA i3 rpynin, wo eknodae O i S;

R BuBpaHnii ia rpynu, wo skmovae H, (C4-Cg)ankin, C(O)(C,-Cg)ankin i 6ensoin;

R2 BnGpanuii i3 rpynu, Wo BKoYae deHin i HadTUM, KOXEH 3 SKMX HEOBOB'A3KOBO MICTUTL 1, 2 aBo 3 3amicHUKM,
KOXEH 3 AKUX He3arnexHo BubpaHuii i3 rpynu, wo Bknovae OH, CN, NO,, (C4-Cg)ankin, (C4-Cg)ankokcun, ranoreH,
ranoreH(C -Cg)ankin, ranoreH(C;-Cg)ankokeun, C(O)RA, C(ONRBRB, NRBRB, NH[(C;-Cg)ankin]q.1S(0),RE,
NH[(C1-Ce)ar||<ir|]0_1C(O)RA ta NH[(C,-Cg)ankin]o.1C(O)ORB, reTepouukn, BuGpaHuit i3 rpynu, Lo BKAOYaEE
LIECTUYSIEHHUIA TeTepoUMKIl, N'ATUYINEHHUIA reTepoLUUKI | KOHOEHCOBaHMI BILMKNIYHUIA reTepoLuK, i KOXKeH reTepoLmKn
Heo6OoB'A3KOBO MICTUTb 1, 2 abo 3 3aMiCHMKU, KOXKEH 3 SKMX He3anexHo BMOpaHui i3 rpynu, wo Bknovae OH, CN,
NO,, (C4-Cg)ankin, (C4-Cg)ankokeun, ranoreH, ranoreH(C,-Cg)ankin, ranoreH(C,-Cg)ankokenn, C(O)RA, C(O)NRERSB,
NRBREB, NH[(C4-Cg)ankin]o.1S(O)oR B, NH[(C4-Cg)ankin]o.1C(O)RA, Ta NH[(C4-Cg)ankin]q.C(O)ORB,

RA y KOXHOMY BUNaAKy HeaanexHo BUGpaHUi i3 rpynu, Lo Bkiovae H, (C4-Cg)ankin, (C4-Cg)ankokeun, NRBRB
abo (C4-Cg)ankin, 3asHayeHui ankin HeoboB'a3koBO MICTUTb B AkocTi 3amicHukies OH, C(O)R B ranorew,
(C,-C,)ankokeun Ta NRERE;

RB y koxHoMy BuUnamky HesanexHo BubpaHuin i3 rpynu, wo Bkriodae H, (Cs-Co)unknoankin, i (C4-Ce)ankin,
NMpUYOMy 3a3HaveHuin arnkin HeoboB'a3koBO MiCTUTb B siKocTi 3amicHukiB OH, =O, ranoreH, (C 4-Cg)ankokcun,
NH(C,-Cz)ankin, N[(C4-Cz)ankin],, Ta NC(O)(C,-Czankin, i gae RB, konu BiH npuenHanmnii go atoma N, y KoxHOMy
BMnapky osHavae (C4-C,)ankin, Toai 2 rpynu (C4-Cy)ankin pasom 3 atomoM N, [0 IKOrO BOHW MpUenHaHi, MOXyTb 6yTu
3'eHaHi ofHa 3 OOHOI 3 YTBOPEHHAM HacUYeHOoro Uukny, i ae RBiRB pasom 3 atomMoM N, [0 AKOro BOHW NMpUESHaHI,
MOXYTb YTBOPHOBATM MOPGOMIHINBEHUA UMK abo ninepasunHinbHUA LMK, SKMA y HasiBHoro atoMa N HeoOoB'si3KOBO
MICTUTb B sIKOCTI 3amicHuka (C-Cg)arkin, 3a3HavyeHunn ankin HeoboB'a3koBO MICTUTL B AKOCTi 3amicHukiB OH, =O, NH,,
(C4-Cg)ankokeun, NH(C4-Cgankin abo M[(C4-Cz)ankin],, i 3a ymosu, wo, skwo R B npuegrannii no S(O) abo mo
S(O)2, BiH HE MOXe o3Ha4aTun H;

R® BuGpaHwii i3 rpynu, wo ekriodae H, OH, CN, (C4-Cz)ankin, (C,-Cs)ankokecun, ranoreH, ranoreH(C,-Cg)ankin, i
ranoreH(C ,-Cz)ankokeun,

R# BuGpanuii i3 rpynu, Wo BKMoYae ninepoHin, Y, Ae Y osHavae reTepouukn, o Heobos'sakoBo MicTuTh 1, 2 abo
3 3aMiCHUKM, KOXEH 3 SKUX HesarnexHo BubpaHui i3 rpynu, wo Bkodae =0, N-okcup, H, CN, NO ,, ranoreH,

ranorer(C,-Cg)ankin, OH, ranoreH(C4-Cg)ankokenn, C(O)ORB, C(NH)NRBERB, NRBRB, S(0),,RB, S(O),NRERB,
(C,-Cylankokensi, NPUYOMy 3a3HaYEHWU ankoKeum HeoBoB'A3koBO MICTUTL 1 abo 2 samicHukW, BuBpaHi 3 rpynu, wo
Bkriodae OH, NRBRB | (C4-Cg)ankokenn, NRCRC, ne R® Bubpannii is rpynu, wo skniouae RB, C(O)RE, i S(O),RE,
C(O)RP, ge RP BuBpaHuii is rpynu, wo skmioyae RA, (Cs-Cg)umknoankin, Z ta N[(C4-Cg)ankin],, 4e Z y KoXHOMY
BMNafKy O3Ha4ae retepouuksl, WO HeobOB'A3KOBO MICTUTb 3aMICHWUKU, He3arexHo BubGpaHi 3 rpynu, wWwo Bkoyae CN,
=0, OH, N-okeug, NO,, ranoreH, (C,-Cg)ankokcun, ranoreH(C4-Cz)ankokeun, ranoreH(C4-Cg)ankin, S(O)ZRB,
S(0),NRERE, NRERB, C(O)RA, i (C4-Cg)ankin, sasHaueHmit ankin HeoBOB'S3KOBO MICTUTL B SKOCTi 3aMicHukis OH,
C(O)RB, (C4-Cyankokeun ta NRBRB; NRERE, ne RE BuGpaHwii ia rpynu, wo ekniodae C(O)RA, C(O)RB, S(0),RB,
S(0),NRBRB | C(O)[(C4-Cg)ankin]Z, e Z HeoBoB'A3KOBO MICTUTL 3aMiCHUKM, onucaHi Bulle, (C4-Ce)ankin, 3asHadeHuit
ankin HeoBOB'S3KOBO MICTUTL B siKOCTi 3amicHukis CN, OH, =O, ranoreH, (C 4-Cg)ankokcurn, C(O)R?, NRBRB, NRCRC,
NRBRE, C(NH)NRBRE, $(0),,RB, S(0),NRERBE, C(O)RB C(O)ORB, Z, C(0)Z, i C(O)N[(C4-Calankin]Z, ne Z y
KOXXHOMY BUMNaaKy HeobOB'A3KOBO MICTUTL HE3aneXKHO BUGpaHi 3aMiCHUKN, OnncaHi BULe, (PeHin i HadgpTWM, KOXEH 3 AKUX
HeobO0B'A3KOBO MICTUTL 1, 2 abo 3 3aMiCHMKKM, KOXKEH 3 SIKWX He3anexHo BMOpaHui i3 rpynu, wo Bkodae OH, CN,

NO,, ranoreH, ranoreH(C,-Cg)ankin, ranoreH(C,-Cg)ankokeun, C(O)ORE, C(NH)NRBRB, NRERB, S(0),,RE,
S(O)2NRBRB Z, C(O)Z, pe Z y KoxxHOMY BMNagKy HeobOB'SI3KOBO MICTUTb 3aMiCHUKK, onucaHi BuLle, (C4-Cg)ankokeun,
NPUYOMY 3a3HaqYeHUn ankokcur HeoboB's3koBO MICTUTL 1 abo 2 3amicHuKKM, BUOGpaHi 3 rpynu, wWo Bkdae OH,
NRBRB, i (C4-Cg)ankokenn, NRCRC, ne RC BubpaHnii ia rpynu, wo ekrovae RB, C(O)RB, i S(0),RB, C(O)RP, ge RP
BUGpaHWiA i3 Tpynu, Lo Bkmouae RA, (C3-Cg)umknoankin, Ta N[(C4-Cgz)ankin]Z, ne Z HeoOOB'A3KOBO MICTUTb
aamicHukm, onucani e, NRBRE, ne RE BnGpannii i rpynu, wo skriodae C(O)RA, C(O)RB, S(O),RE, S(0),NRBERB i
C(O)[(C4-Cg)ankin]Z, ne Z HeoboOB'A3KOBO MICTUTb 3aMiCHUKM, onucaHi Buwe, (C 4-Cg)ankin, 3asHavyeHun ankin
-4-
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HeoBOB'A3KOBO MICTUTL B sikocTi 3amicHukis CN, OH, =O, rarioreH, (C ;-Cg)ankokeun, C(O)RA, NRBRB, NRERE,
C(NH)NRBRB, $(0),,RB, S(0),NRBRB, C(O)RBC(O)ORB, Z, C(0)Z, i C(O)N[(C4-Cs)ankin]Z, Aae Z y KOXHOMY
BMNagKy HeOBOB'A3KOBO MICTUTL He3anexHo BUOpaHi 3aMiCHUKKN, OnncaHi BULLE;

RS | R® HesanexHo BuBpani 3 rpynu, wo Bkmodae H, OH, CN, (C4-Cg)ankin, (C4-Cgz)ankokcun, raroreH,
ranoreH(C ,-Cz)ankin, i ranoreH(C-Cz)ankokcus;

abo i hapmaLeBTUHYHO NPURHATHA Cinb abo cknagHun edgip.

TepMiHu, WO BXMUBaNWCA BULLe, yAaHOMy BUHAxXoAi MaloTb Taki 3HaYeHHS:

TepMmiH "aknii HeO6OB'A3KOBO MICTUTL 3aMICHUKM" O3Ha4ae, Wo MoANIKOBaHUIA ¥ TakMin cnoci® dpparMeHT Moxe abo
He MICTUTM 3aMicHukiB, abo MICTUTU X Yy KiNbKOCTI A0 MaKCMManbHO 3a3Ha4veHol KinbKocTi 3amicHukiB. Konu
OyOb-AKWMiA pparMeHT MICTUTb ABa abo OinblUy KinNbKiCTb 3aMiCHUKIB, KOXKEH 3aMICHUK BU3HAYaETLCS HE3anexHo Big
OyOb-AKoro iHLOro 3aMicHUKa Ta BiANOBIgHO A0 LbOro BOHU MOXYTb 6yTW OOHAKOBMMM YN PIBHUMU.

TepMiH "(C4-Cg)ankin, 3asHayeHuin arnkin HeobOB'A3KOBO MICTUTb 3aMiCHUKM" O3Hayae arnkineHy rpyny, BU3Ha4YeHy
HUXKYe, y sKin KoxeH atoM C 3B'A3aHui 3 0, 1, 2 abo 3 atomammn H, Hackineku ue € npugatHuM, | 6yab-akuii abo BCi
aToMu H MoxyTb ByTH 3aMiHeHi Ha3aBaHMMK 3aMiCHMKaMK 3a YMOBM, WO KOMBiHaLia Ha3BaHWX 3aMiCHUKIB NpMBOANTL OO
XiMi4HO CcTabinbHOI cnonyku.

Tepminun "(C4-Cg)ankin, "(C4-Cylankin” i "(C4-Cz)ankin" osHavatoTb MiHiliHi abo

TepMiH "C3-Cg UMknoankin' osHa4ae Hacu4deHy MOHOLMKIIYHY ankinbHy rpyny, Wo MicTUTe Bigd 3 Ao npubnusHo 8
aToMiB Byrnevyto, Ta BKIoYae Taki rpynu, SK LUMKIONponinbHa, LMKIONEeHTUIbHA, LUKITOoreKCuIibHa ToLwo.

TepmiH "ranoreH" oaHauae artom, BubpaHuh i3 rpynu, wo Bkmodae Cl, Br, F i |, ne Cl, Br i F ¢ Ginbw
NPUAHATHUMY, | Cl Ta F € we Binbl NpURHATHUMN.

TepMiHn "ranoreH(C4-Cg)ankin” i "ranoreH(C,-Cz)ankin" o3Hav4atoTb NiHiMHY abo po3sranyxeHy Hacu4eHy ByrneleBy
rpyny, Wo MicTuTb Big 6nmabko 1 no 6nmabko 6 abo 3 atomm C BignoBigHO, Sika MICTUTb He MeHWwe 1 3amicHuKa i
MOXe MICTUTU KiNbKiCTb 3aMiCHMKIB aX [0 nepranoreHoBaHoi cuctemn (To6to Ao 3 Ha atom C, Hackinbkn ue €
npugaTtHum) - atomn Cl abo F, y koxxHOMY Bunaaky BuOpaHi HesanexHo Big Oyab-akoro iHworo atoma Cl abo F. Taki
rpynu BkmovyaoTe (6e3 HaknageHHs obMexeHb) TpPUPTOPMETUNbHY, TPUXIIOPMETUNBbHY, NeHTadToOpPeTUNbHY,
hTOPOYTUIBHY, 6-XIIOPrekCHsbHY TOLLO.

TepMmiHn "ranoreH(C4-Cg)ankokcun” i "ranoreH(C4-Cz)ankokcun” osHayaloTb NiHiiHy abo posranyxeHy HacudeHy
BYrneLesy rpyny, Wo MIiCTUTb Big 6nuabko 1 go 6nuabko 6 abo 3 atomu C BignoBigHo, i 3a3HadveHa Byrneuesa rpyna
npuegHaHa go atoma O gka MICTUTb He MeHwe 1 3aMmicHMka Ta MoXe MICTUTWU KinbKiCTb 3aMiCHWMKIB ax [o
nepranoreHoBaHoi cuctemn (Tob6To Ao 3 Ha atom C, HackinbkK Ue € npugatHum) - atomu Cl abo F, y KOXXHOMY BUNagKy
BnOpaHi HesanexHo Big Oyab-skoro iHworo atoma Cl abo F. Taki rpynu BknodatoTe (6e3 HaknageHHs oOMekeHb)
TPUDTOPMETOKCUIBHY, TPUXITOPMETOKCUITBHY, NEeHTadTOPETOKCUIBbHY, PTOPOYTOKCUBHY, 6-XITOPreKCOKCUIbHY TOLLO.

TepMmiH "LWECTUYNEHHUA reTepounkn” o3Havae apoMaTUYHUA LKUKM, yTBOpeHuin 6 atomamu, 1, 2 abo 3 3 AKkuxX €
atomamu N, a iHWKUMK € aTommn C, NpUYOMy reTepouuKkn NpueaHaHWin 4o sapa Monekynu no 6yab-sKkoMy AOCTYMHOMY
atomy C, i HeobOB'I3KOBO MICTUTb Ha3BaHi 3aMiCHWMKM y Bymob-akoro goctynHoro atoma C. Taki rpynu BkhodaloTb
nipuanH, NipuMIguH, NipUaasnH i TPUasuH y BCIX X MOXIUBUX i3OMEPHUX hopmaXx.

TepMmiH "N'aTUHNEHHNIA reTepoUMKn” o3Ha4Yae apoMaTUYHUI LMK, SKUA yTBOpPEHUI 5 aToMamu Ta MicTuTb 1, 2 abo 3
reTepoaToMu, KOXKEH 3 SIKUX He3anexHo BuGpaHuii i3 rpynu, wo sknodae N, O i S, a iHwumn € atomun C, 3a yMOBM, LO
B reTepouukni € He Ginbw 2 atomie O Ta, AKkWo € 2 atomn O, TO BOHM He MOBUHHI ByTK cycigHiMK. Llei reTepoumkn
npuegHaHWin 4o SApa Monekynu Yepes 6yab-akMi JocTynHWA atoM C, i HeoBOB'A3KOBO MICTUTb Ha3BaHi 3aMiCHUKW Y
Oyob-akoro goctynHoro atoma C abo N. Taki rpynu BkrtodaloTb nipor, dypaH, TiodeH, imigason, nipason, Tiason,
oKcasoJ1, i30kcasor1, i3oTiason, TpMasor, okcaaiason, Tiagiazon i TeTpason y BCiX iX MOXITMBMX i30MEpPHUX hopmax.

TepMiH "KOHOEHCOBaHUIA BILUKMIYHUIA reTepouunkn” o3Havae rpyny, Wo MiCTUTb Big 9 Ao 12 aTomiB, po3gineHnx Ha
2 UMKNKW, SKi CKOHOEHCOBaHi OAMH 3 OfgHUM Mo cycigHix atomax C, B skii 1, 2 abo 3 3 iHWMX atomiB €
reTepoaTtoMamMu, KOXeH 3 SKUX HesanexHo BuOpaHuii i3 rpynu, wo Bkodae N, O i S. [eTepoatoMn MOXyTb
po3TalloByBaTUCs B OyAb-SKUX MOXIIMBUX MOMOXKEHHAX KOHOEeHCOoBaHOro GiuukniYHoro dparmMeHTa 3a yMOBM, WO B
OyOb-AKoMy KOHOEHCOBaHOMY GiLMKMIiYHOMY reTepounkni € He Ginbw 2 atomis O i, akwo € 2 atomm O, TO BOHU He
NOBUHHI ByTK cycigHiMn. Xo4a © oauH i3 4BOX KOHOEHCOBAHUX UMKMIB Mae OyTU apoMaTMYHUM. IHWWIA LUWKM, SKWO BiH
He CKOHOEHCOBaHWN 3 apoMaTWYHWMM LWKIOM, Moxe OyTW apomMaTU4HWM, YacTKOBO Hacu4eHWM abo HacMYeHWUM.
ApOMaTUYHUIA UMK 3aBXAaW NPUEOHaHUn Oo siapa MOMeKkynu Yepes Oyab-skuin aoctynHuin atom C KoHaeHcoBaHui
OiLMKNIYHWIA reTepounkn HeoOOoB'SI3KOBO MICTUTL Has3BaHi 3aMiCHUKM y Byab-sikoro goctynHoro atoma C Taki rpynu
BKIHOYAIOTb KOHOAEHCOBaHI GiyMKknidHi cuctemn cknagy 5-5, 5-6 i 6-6, y aknx oguH 3 LuMKniB siBnsie cobo oauH 3
reTepouunKnie, ONWCaHUX BULLE, a iHWWUA LuKN sBnsie coboto GeH3on abo iHWWA reTepouukn, Bkroudarun (6es
HaknageHHs obmekeHb) XpoMaH, XpomeH, 6eHsodypaH, GeH3oTiodeH, XiHoniH, i3oxiHoniH, dTanasuH, HadTrigpuH,
XiHOKcaniH, NypwH, iHOon, iHAason, i3oiHOon,  iHAOMI3WH, UWMHOMIH, nNpeTuauH, i3oiHAon,  TieHodypaH,
iMmipnasoTiazon, guTiaHadTaniH, 6eH30Kca3nH, NinepoHin ToLo.

TepmiH "Y o3Ha4vae reTepoLukn” 03Ha4ae HacCUYEeHUIN, YacTKOBO HEHacU4eHUi abo apoMaTUYHUIA LMKN, WO MICTUTb
npubnuaHo 5 abo 6 atomig, 1, 2 abo 3 3 AKMX He3anexHo BUOpaHi 3 rpynu, wo Bkrtodae N, O i S, a iHWKMMKN € aTomu
C, 3a ymoBH, Wo B Byab-akoMy reTepounkni € He Ginble 2 atomiB O. AKWwo B retepouyumkni € 2 atomu O, TO BOHU He
NOBWHHI 6yTK cycigHiMu. Lleli reTepouunkn npuegHaHuii o sapa Monekynu Yepes 6yab-akuin goctynHuii atom C abo,
AKLLO Lel reTepounkn He siBnsie coboto nipuaun, To Yepes byab-akuin aoctynHuin atom N. Lli reTepounknu BknovaoTbe
dypaH, nipon, imigason, nipason, i3okcason, nipuavH, nipasuH, nipyuMiguH, nipygasvH, dypasaH, niponiguH,
imigasonignH, iMigasoniH, nipasoniH, ninepuauH, MopdosiH, OKcaTiasaWH, OKCasWH, TPWasWuH, NINEpu3uH, Aiokcasorn,
OKca3of, nipaH, AuTion ToLo.
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TepMiH "Z o3Ha4ae reTepouukn” o3Ha4ae HacMYeHWn, YacTKOBO HeHacu4eHin abo apoMaTUYHWUIA LUK, WO MICTUTb
npubnuaHo 5 abo 6 atomie, 1, 2 abo 3 3 AKMX HesanexHo BUGpaHi 3 rpynu, wo skrodae N, O i S, a iHWKMMKU € aTomu
C, 3a ymoBH, Wo B Byab-akoMy reTepounkni € He Ginblie 2 atomie O. AkWwo B retepouyunkni € 2 atomu O, TO BOHM He
MOBUHHI B6yTW cycigHiMK. Llel reTepouunkn NpuegHaHnWii 4o sapa Monekynu Yepes byab-skuin aoctynHuin atom C abo,
AKWO Liel reTepouunkn He siBnsie coboto nipuaun, 1o Yepes 6yab-akuin goctynHuii atom N. Lli reTepoumknu BrrovaoTb
dypaH, nipon, imigason, nipason, i3okcason, nipuauH, nipasuH, nipuMiguH, nipygasvH, dypasaH, niponiguH,
imigasonignH, iMigasoniH, nipasoniH, ninepuauH, MopdosiH, okcaTiasWH, OKCasWH, TPWasWuH, NINepuauH, Aiokcason,
oKcasof, nipaH, guTion ToLo.

TepmiH "N-okcnp" osHadae, WO AN reTepouuknie, WO MICTATb He 3aMilleHuin B iHwwui cnocié atom N y
KoHdpirypauii sp2, uert atom N Moxe BKMoYaTM KoBaneHTHO npuegHaHnin atom O, 10610 -N(—>0). Mpuknagn Takmx
N-oKCMOHO 3aMillleHnX reTepouunknis BkoYaoTe nipugun-N-okenaun, nipumiguHin-N-okcngm, nipasuHin-N-okeuagn i
nipasonin-N-okcugun.

TepMmiH "ninepoHin" o3Ha4yae MeTUNEHAIOKCUEHINBbHNUIA LUK CTPYKTYPH , MicLieM NpuegHaHHs SKoro

i

Moxke OyTn Byob-aKui JOCTYMNHUIA apoMaTuyHuiA atom C

PenpeseHTaTuBHI cnonyku opmynu | po3kpuTi HUXYE Y LbOMY BUHaxoAi.

3anexHo Bif NOMOXEHHS | NPUPOAN PiSHNX HEOOXIAHMX 3aMICHWUKIB CMOSYKWU BigNOBIAHO 4O LbOro BMHAxXo4y MOXYTb
MICTUTWM OOMH YM Ginbluy KiNbKiCTb aCMMETPUYHMX LEHTPIB. ACMMETPUYHI aToMU BYITIEL0 MOXYTb 3HaxoauTUcs B
(R)-abo (S)-koHdbirypauii, abo B (R,S)-koHpirypauii. ¥ Oeakux Bunagkax acuMeTpis MoXe BUHWKaTU BHacHigok
3aranbMOBaHOro 06epTaHHsl HaBKOMO AaHOro 3B'A3KY, HaNpUKNad, LeHTparbHOro 3B'A3Ky, WO 3'edHye ABa apoMaTUYHi
KinbLUs 3agaHux cnonyK. 3aMiCHUKN Y KinbLs MOXYTb 3HaxXoauTUCs B LMc- abo TpaHc-hopMmi, a 3aMiCHUKM Y NoaBiNHOro
3B'A3KY MOXYTb 3Haxoautucs B Z- abo E-cdopmi. MNepenbadaeTbes, Wwo Ao obesry gaHoro BUHaxody BKMOYEHi BCi Taki
KOHdpirypauii (Bkrovalo4n eHaHTioMepu i aiactepeoisomepn). Binbll NPUAHATHUMK € Taki abConTHI KOHirypauii
cnonyk BiONOBIQHO A0 LbOro BUHaxomy, Wo npuBoasTb Ao Binbwoi GionoriyHol akTuBHocTi. [o obcsary paHoro
BUHaxXody TaKoX BKIIOYEHi nogineHi, YncTi abo 4acTKoBO OYULLEHI i30OMepU UM paueMiYvHi cyMiwi cnonyk BignoBigHo Ao
LbOro BUHaxoAy.

[o obcary naHoro BMHaxody TakoX BXOAWTL 3aCTOCYBaHHA (hapMaLleBTUYHO NPUAHSATHUX Conel Ccnonyk BignoBigHo
[0 Uboro BuHaxogy. TepMiH "thapMaleBTUYHO NPURHATHA Cinb" 03Ha4ae coni HeopraHivHUX abo opraHivHMX KMCroT abo
OCHOB CMONyK BIgMOBIOHO OO UBOro BMHaxody, WO MalTb XapaKTepuCTUKM, MPURHATHI Ana  NpU3HayYyeHoro
TepaneBTMYHOrO 3actocyBaHHA. Hanpuknag, [ameB. S. M. Berge, et al. "Pharmaceutical Salts," J. Pharm. Sci.
1977, 66, 1-19].

PenpeseHTaTUBHI coni cnonyk BignoBigHO A0 LbOro BUHAXOZY BKMOYATh 3BMYaliHI HETOKCUYHI CONMi | YeTBEPTUHHI
coni aMoHilo, SiKi ogepKyloTb, Hanpuknag, 3 HeopraHiYHUX abo opraHidHMX KWCMOT YM OCHOB Yy crniocobu, nobpe Bigomi
B UM ranysi TexHikun. Hanpuknag, Taki MOMeKynsipHi comi KACMOT BKMoYaloTh aueTtaT, agunaT, anbriHaTt, ackopbar,
acnapTat, ©OeHsoaTt, OeHsoncyrbdgoHat, bicynbdar, OyTupar, uuTpaT, KamdopaT, kamdopcynbgpoHaT, LMHamar,
LUKNoneHTaHnponioHaT, MMloKoHaT, Aodeunncynbdart, eTaHcyrbdoHaT, dymapart, rrfokorentaHoar, rrilepodocdar,
reMmicynbcpart, renTaHoart, rekcaHoar, rigpoxnopug, rigpobpomig, rigponoauna, 2-rigpoKcieTaHcynNbgoHaT, iTakoHar,
naktaT, Marneat, MaHgenaT, MeTaHcynbdoHaT, 2-HadpTaniHcynbdgoHaT, HIKOTUHAT, HIiTpaT, okcanaTt, nanbmoar,
nekTuHaT, nepcynbdaT, 3-deHinnponioHart, nikpaT, niBanat, nponioHaT, CyKUuMHaT, cyrbdoHaT, TapTpar, TiouiaHar,
To3unar i yHoekaHoaTt. TepMiH "MOMeKyrnapHi coni KUCroT"' TakoX BKoYae rigpatv i dopMuM 3 nNpuegHaHUM
PO34YMHHUKOM, IO MOXYTb YTBOPIOBATW CMOMYKM BiANOBigHO A0 Uboro BuHaxody. Mpuknagamu cdopm €, Hanpuknag,
rigpaTtu, ankoronsiti ToLo.

OCHOBHI coni BKMtoYaloTb, Hanpukniag, Coni NyXHUX MeTaniB, Taki AK coni Kanilo i HaTpilo, fy)HO3eMernbHUX
MeTaniB, Taki AK CONi KanbLilo i MarHito, Ta corli aMOHil0 3 OpraHiYHMMU OCHOBaMMW, TAKUMWU AK OULMKIIOrekcunamiH 1a
N-meTtun-D-rntokamiH. KpiMm TOro, OCHOBHI rpynu, WO MICTATb a30T, B CMOSfyYeHii OCHOBI MOXHa NepeTBOPUTU Ha
YeTBEPTMHHI CNONyKN 3a SOMOMOrO TakMX peareHTiB, K HWXYI ankinranoreHign, Taki sk meTtun-, eTun-, nponin- i
oytunxnopuan, -bpomign i -Mogwaw; AQiankincynbdaTtn, BKMOYaKuYM gUMETUN-, aietTun- i gubytuncynbdat, i
AiamincynbcaTi, ranoreHign 3 4OBrMMW NaHUoramMun, Taki Sk geuun-, naypun-, Mipuctun- i cteapunxnopvau, -6pomign
Ta -hognan, apunankinranoreHign, BkroYaun 6eHsunn- i eHeTunbpomign, Ta iH.

CknagHi edipy nigxoxux cnoryk BiANOBIQHO A0 LpOro BuHaxogy siBNsoTe cobol HETOKCUMHI, dhapMauleBTUYHO
NPUIRHATHI  cknagHi  edpipy, Taki AK ankinebHi cknagHi  edipn, BKMoYayy MeTUNOBI, €TWNoBi, NpPoninoBi,
isonponinosi, 6yTunoe.i, i306yTWNOBI Ta NEHTUNOBI cknagHi edipn Towo. MoXHa BUKOPUCTOBYBATWM OOAATKOBI CKragHi
edipu, Taki Ak deHin-(C,-Cx)-ankinosi, xouya GinblU NPUAHATHAM € METUIOBMIA CKNagHWin edip.

FAKLWO KOHTEKCT SIBHO He BKalye Ha NpOTWIMeXHe, BCIOOAW NPW BXWBAHHI Yy LbOMY BMHaxodi TepmiHa "cnonyku
BigNoBiOHO OO0 Uboro BuHaxody", "Cnonyku, WO BiANoOBigalTh LbOMY BUHaxody' TOWO, MAETbCA Ha yBasi, WO BOHU
BKITHOYAIOTb XIMIMHO MOXMMBI chapMaLeBTUHYHO NPUIRHATHI coni i/abo cknagHi edipyn, a TakoX yci cTepeoisoMepHi hopmu
Ha3BaHWX CMONyK.

Cnocib ogep:xaHHA cnonyk BiANoOBigHO Ao UbOro BUHaxogy

3BMYaliHO CMonykn BiAMOBIAHO A0 LbOro BMHAXOAy OOEPXYHTb 3a CTaHOAapTHUMU MeToaukamu, BiDOMUMMK Y UiA
ranysi TexHikv, 3a aHanoriMHUMKU MeToAMKaMW, BigOMUMW Yy Uil ranysi TexHiku, i/abo 3a mMeToaukamu, po3KpUTUMM
HWXYe, 3 BUKOPUCTAHHAM BUXIOHUX PEYOBWH, WO HasiBHI Yy npogaxy, siki OTPUMYKTb BiANOBIAHO OO CTaHAapTHUX
3BUYAMHUX XIMIYHUX MeToAuK abo cxeM CUHTe3y, ONUcaHuX y LUboMy BuHaxopi. KoHkpeTHa mMeToguka, Lo nignsirae
3aCTOCYBaHHIO NpW ofep:KaHHi Cnonykn BiANOBIGHO 4O LbOro BUHaXoAy, 3areXuTb Bif KOHKpeTHO! HeobXigHOT cnonyku.
Taki chakTopu, SK Te, YM € amiH 3amiweHuM abo Hi, BUGIp KOHKPETHUX 3aMiCHUKIB, MOXITMBUX Y PI3HUX NONOXKEHHSIX,

-6-
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TOLWO, BiAirpawTb pofib Y BUKOPUCTOBYBaHOMY LUNAXY oAdepxaHHsA. Lli daktopu nerko BuaHavatoTbes daxiBuem i3
3aranbHOM NIGroTOBKOK Y Uil ranysi TEXHIKN.

MoxigHi 6eH3odypaHy i 6eHaoTioheHy dopmynu (1) 3Bu4ainHO ogepxytoTb (6e3 HaknageHHs oOMexeHb) y cnocobn,
onucaHi HMx4e Ha Cxemax peakuin 1 2.

Ha Cxemi peakuiii 1, KiHLeBMit npoaykT - 6eHsodypaH abo GensoTiodpeH dopmynn (1), ae R' oaHauae H, moxHa
CUHTe3yBaTu 6e3nocepenHbo LWMAXOM KoHAEHCcaLil HaneXHNM YMHOM 3amilleHoro 2-UiaHodeHony (cpopmyna (I1), B skii
X=0) abo 2-uiaHoTiotheHony (cdpopmyna (Il), y skin X=8) i3 npugaTHum 1-apun-2-ranoreHetaHoHom copmynu ().
MpoTikaHHA peakuii sk NpaBWno MorerwyTs OCHOBM, Taki Sk kapboHaT uesito, kapboHaT kanito, kapboHaT HaTpito i
DBU, y pos4nHHKKY, Takomy sk DMF abo MeCN, i npu TemnepaTtypax Big kimHaTHOT Temnepatypu o 100°C, wo fae
KiHUeBUn npoaykt dopmynu (1).

Cxema peakuin 1

CwuHTes BuxigHoi pevoBuHK (I1):

EBCh, fAdC

e .
‘Marirriolianar
HEMEBAHHA

ity

CwuHTe3 BuxigHoi pedvoBunun (l11):

\\
oy
/{ PN Bry s

PyEDR
HAPIRHHA
Cunrea Q) 3 (1) i-QT):
H 1
H‘ .
| s gy commpomu Y]
in) 1) 1), no P csmuem

BN

CunHTes (1) 3 (1) 1 (1)
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AnbTepHaTUBHO, KOMW BUXIBHUIA dbeHon abo TiodpeHoN He € Nerko AOCTYMHUM, MOXHa BUKOPUCTOBYBaTU METOOUKY,
onucaHy Ha CxemMmi peakuin 2, npoMixkHi 6eH3odypaHn i GeHsoTiodpeHn copmyn (IV) abo (V) cnoqaTky ogepxyoTb B
aHanoriYHnin cnocib, a noTiM NepeTBOPTL Ha KiHUeBUA npoaykT (I) 3a gonomorow peakuin cnomnyyeHHs Cyasyku.
TakuMm 4YnHOM, ranoreHOeH3odypaH abo ranoreHO6eH3oTiodeH (IV) abo crnodaTky BBOOSATL Yy peakuito 3 6opoHaTHUM
cknagHum edpipom copmynun (V1) y npucytHocti Pd katanisaTtopa i ocHoBM, abo 1MOro nepeTBoploloTb Ha GopoHaTHMIA
cknagHuin edpip copmynum (V), a noTiM BBOASATL Y peakLilo CrofyyYeHHs 3 ranoreHigHow cnonykoto copmynu (Vi) aa
aHanorivHux ymoB. Buxigri pedvosunm (1), () (V1) i (VII) 3BuyanHo € y npopaxy abo ix opepxytoTb 3a
CTaHOapTHUMU MeToAMKaMM, BIDOMUMU Y Ui ranysi TEXHIKM W ONUCaHUMK HUKYe B NpUKIagax ogepXaHHs.

Cxema peakuin 2

Breee gh- G epiim Brual

oo 0 Wy
s,
o | Pd s maaop
CLHOT
ﬁ—ﬁ -MI W{
. Ae RimH

Crnionyku copmynu (1), y kit R1 osnayae H, oTpumani 3a Cxemoto peakuii 1 a6o Cxemolo peakuiil 2, MOXHa
nepeTBOpUTM Ha iHWi cnonykn dopmyrm (1), B skmx R ' He osHauyae H, sk ue nokasaHo Ha Cxemi peakuin 3.
Hanpuknag, obpobka 0CHOBOI I ankinyBanbHUM peareHToM, TakuMm Sk MeTuniogug abo meTuncynbdat, aae cnosyku
copmynm (1), B sikili R" osHauae ankin. B aHanoriunmii cnoci6, 06pobka 0CHOBOK 11 aLMIyBarnbHUM peareHToM, TakumM SK

aueTunxnopua abo GeHaoinxiopun, aae cnonyku cdopmynu (1), y sikin R! o3Havae auetvn abo 6eH3oin.
Cxema peakuin 3
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LG = raroren, O, Obls, OAC Tam

I, A R cnoves soome o ne R.,mm

Cnig po3yMmiTW, WO ANS HECTINKMX abo peakuiiHO3OaTHUX 3aMiCHUKIB, NpUEQHAHMX OO NPOMIKHUX NPOAyKTiB abo
cnonyk cpopmynu |, nig Yac cMHTesIB, ONUCaHNX HMXYE, MOXe 3HagobMUTUCHA BBEAEHHS Ta BigLlLenreHHs 3aXUCHUX rpyn.
3axucHi rpynu 3asBuYai MOXHA BBECTU Ta BUNYYUTW 3BUYANHUMKU cnocobamu, BiOMWMMMW Y Uil ranysi TexHiku [guBe.,
Hanpuknag, T. W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis; Wiley: New York, (1999)].

BapiaHTi cnonyk BignoBigHoO 0O LbOro BUHaxXody MOXHa ferko ogepkatv 3a AONOMOrol MeTOAMK, ONUCAHUX BULLE i
HaBedeHUX HWxk4e, abo CTaHAapTHUX XiIMIYHWMX MeToauK, BigOMWX Yy LN ranysi TexHiku, LNSXOM BUKOPUCTaHHSA
NpUaaTHUX BUXIOHWX peYOBUH abo NPOMIKHMX CMONYK, SKi € Nerko AOCTYNHUMIK i/abo onncaHi y LboMy BUHaXoL,.

3BMYaiHO HeobXigHY Cinb cnonyku BiOMOBIQHO OO LBOro BUHAxXogy MOXHa ofepxaTu in situ npu octatodHomy
BUAINEHHI 1 OYULLEHHI cnonyku 3a gonomoro crnocobis, BigoMuX y Uil ranysi TexHiku. Hanpuknag, noTpiGHy cinb
MOXHa OfepaTW LUMAXOM OKPEMOro BBEOEHHS OYULLEHO! Cronyku y ¢hopMi BinbHOT OCHOBM abo BiNbHOI KMCHOTU B
peakuito 3 npuaaTHoOl opraHiyHol abo HeopraHidHOK KUCnoTol abo npuaaTHOK opraHiyHow abo HeopraHivHoo
OCHOBOMW, BIiAMNOBIOHO, Ta BMAINUTK Cinb, WO yTBOpUIacs B Takui cnoci®. Hanpuknag, y BMNagKy OCHOBHOI CMOMyKW
BiNlbHY ocHoBY obpobnstoTb 6e3sogHMm HCI y npuaaTHOMy po3dMHHUKY, TakoMy sik THF, i cinb BuainatoTe y Burnagi
XIOPUCTOBOAHEBOI coni. Y BUMNagKy KUCIOTHMX CMOSyK COMi MOXHa opepkaTu, Hanpukniag, 3a gonomoroto obpobku
BiNbHOI KMcrnoTu 6e3BOAHMM amiakom Yy MpuaaTHOMY PO34YMHHUKY, TakoMy Sk edip, i noganblloro BUAINEHHS coni
amoHito. Lli cnocobu € cTaHgapTHUMKM | NOBUHHI OyTW Nerko AOCTYNHUMK Ons doaxiBua Yy L ranysi TeXHiKK.

Cnonykn BiONOBIAHO OO UbOro BUMHaxody MOXHa eTepudikyBaTu 3a AOMOMOrol psify CTaHAapTHUX npoueayp,
BKIOYalOWM BBEOEHHSA Y peakuilo npuaatHoro arigpuay, kapOboHOBOI KMCNOTM abo XropaHrigpugy KUCoTW 3i
CNUPTOBOIO TPYNoOK CMOMyKW BiANOBIAHO A0 UbOro BMHaxody. MpuaaTHUIA aHrigpua BBOAATb Y peakuito 3i cnupToM y
MPUCYTHOCTI  OCHOBW, WO nMonerwye auyunyBaHHsA, Takoi €k 1,8-6ic-[aumeTmnamiHol-HagpTaniH  abo
N,N-gumeTtunamiHonipngmnH. AGo x npuaaTHy KapbOHOBY KUCMOTY MOXHA BBECTU B peakuito 3i CMPTOM Y MPUCYTHOCTI
AerigpaTyloqoro peareHTy, Takoro AK Auyuknorekcunkapbogiimig, 1-[3-gumeTunamiHonponin]-3-etunkapbogiimia abo
iHWi perigpaTytodi peareHTW, WO BUKOPUCTOBYIOTBCS ANS MNPOBEOEHHS peakuii LWNSXoM BUNyYeHHs Boaw, |,
HeobOB'A3KOBO, KaTanisaTopa auunyBaHHSA. ETepudikauilo TakoXX MOXHa 34IACHUTU 3 BUKOPUCTAHHAM NpuaaTHOT
KapOOHOBOI KUCMOTW B MPUCYTHOCTI TPUPTOPOLTOBOrO aHrigpuay i, HeoboB'A3kOBO, NipuauHy, abo B MPUCYTHOCTI
N,N-kapboHingiiminazony 3 nipugnHoM. Peakuito xropaHrigpygy KACIOTWM 3i CIUPTOM  MOXHa  30IMCHUTU 3
BUKOPUCTaHHAM KaTarnizaTopa ayunyBaHHs, Takoro sik 4-DMAP a6o nipuguH.

daxiselb Yy Uil ranysi TEXHIKM NOBUHEH Aobpe 3HaTWU, AK YCMIWHO 34INCHUTK Ui, a TakoX iHWi BigoMi MeToaukm
eTepudikauii cnupTie.

OuuLLEeHHs i3oMepiB i nofin cymiweni isomepis cnonyku copmynu (1) MOXHa 34INCHUTK 3a JONOMOTOK CTaHAaPTHUX
MeToAMK, BiOOMUX Yy Ui ranysi TexHiku.

HaBeneHi Hwk4e npuknagn HagaHi ona OopaTKoBOI intocTpauil cnonyk BignoBigHO A0 UbOro BuHaxogy i ix
ofdepXaHHs, ane ix He cnig po3rnsaaaTh fK Taki, LWo 6yab-AKUM YMHOM OBMEXYIoThb.

Mpuknagn ogepXKaHHa cnoryk BiANOBIAHO OO LpOro BUHaxony

Cnektpu npotoHHoro (1H) sagepHoro marHiTHoro pesoHaHcy (AMP) s3HimatoTe Ha cnektpomeTpi General Electric
G/V-Omega 300 (300MIy) 3 BUKOPUCTaHHAM Sk cTaHgapTy abo MedSi (§ 0,00), abo 3anMWKoBOro NpPOTOHOBAHOMO

po3unHHUKa (CHCIs & 7,26; MeOH § 3,30; DMSO § 2,49). Byrneuesi (1°C) cnektpn SAMP 3HiMaloTb Ha criekTpomeTpi
General Electric GN-Omega 300 (75MI'4) 3 BUKOPUCTaHHAM PO3YUHHUKE B gKocTi cTaHgapTty (CDCly § 77,0; d3-MeQOD; §
49,0; dg-DMSO § 39,5).

MosHa4eHHs B cnekTpax AMP: s - cuHrnet, d - gyénet, m - mynetunnert, t -Tpunnet, q - kBagpynnert, b, br,
broad - WMpoKuiA.

Mogin xipanbHUX CNOMyK 3AINCHIOITL 3 BUKOPUCTaHHAM HasiBHOI B npogaxki konoHkn ansa BEPX Chiracel ® AD,
ErioolYMN B TPafieHTHOMY pexuMi 3a AonoMorol isonponaHony B rekcaHi (Big 1% po 15%) 3 pogaBaHHam 0,1%
TPUPTOPOLTOBOI KUCIOTH.

AbGpesiaTypu

Konu y ubomMy BUHaxofi BUKOPUCTOBYHOTLCA HaBeaeHi Huxk4e abpeBiaTypu, BOHU MaloTb Taki 3HaUYEHHS:

ADDP - 1,1-azogukapOoHin)-guninepnanH

DBU -1,8-giasabiynkno[5.4.0lyHoey-7-eH

DMF - N,N-gumeTtundopmamig

DMSO - gumetuncynbgokeng

EA - eneMeHTHUI aHania

EP - enektpopo3anuneHHs

Et - etvn

Et,O - pgieTunosuii edip
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EtOAc - eTun auetar

[X-MC - razoBa xpomaTorpadgis-mac-crnekrpockonis

HEX - rekcaHu

PX-MC - pignHHa xpomatorpadisi/mac-cnekTpockonis

Me - meTun

MeCN - aueToHiTpun

MeOH - meTaHon

PXCT - pignHHa xpomartorpadia cepegHboro TUCKy

NCS - N-xropcyKumHimig

AMP - cnekTpockonia sAepHOro MarHiTHOro pe3oHaHcy

Pd(dppf),Cl, - [1,1'-6ic(andpeHindocdino)-dbepouen]amxnopnanagiesni(ll) komnnekc

Ph - cpeHin

PyBOP - 6eHsoTpuason-1-in-okcu-tpuc-niponiguHogocdoHinrekcadpTopdocdaTt

YY - yac ytpumysaHHsa (BEPX)

Rf - KoediyieHT yTpumyBaHHa ansa TLUX

THF - TeTparinpodypaH

TLUX - ToHKOWapoBa xpomartorpadis

OpfepXaHHA BMXIOHUX PEYOBUH i NPOMIDKHUX NPOAYKTIB

3aranbHa metoguka A: 2-ranoreH-1-apurnketonu (lll)

Cnonyku copmynu (lll) abo HaasHi y npogay, abo X MOXHa ogepkaTtu, fK Le nokasaHo Ha Cxemi peakuin ons
3aranbHoi METOAMKKN A i SIK Lie onucaHo B ofgHOMY abo KinbKoX HaBegeHuX Hukde MNpuknagie.

Cxema peakuit ons 3aranbHoi MeTogukn A

RECHO 1. MabdgSr

ao
Mok ) 6C1
A' Ph{Me), " By an

R’GD,H Krcnora Meneapyui
' FyBOF
HArPOAHHA
Mpuknag 1

MeTtoaunka A-1
OpepxaHHsa 2-6pom-1-(2,4,6-TpnxriopdeHrin)eTaHoHy

Br

¢ Cl

Cymiw 1,3,5-Tpuxnop6ensony (10,0r, 55,1mmonb), 2-6pomauetundpomigy (5,0mn, 57,8mmonb, 1,05ekB.) i xnopugy
antominito (7,7r, 57,8mmonk, 1,05ekB.) HarpiBaloTb Yy HeposbasreHomy Burnagi npyu 80°C B aTMocgepi aproHy NpoTarom
17ron, OOKM He YTBOPUTLCH YOPHMIA ocad. PeakuiiHy CyMill OXOMOmKYTb A0 KIMHATHOI TeMnepaTypu W OTpUMaHy
YOpHY Macy po3unHsalTb B eTunauetarti (500mn). MNosinbHo gogatoTe BoAdy (200mn) npu 0°C gna npUnUHEHHA peakuil i
aBodasHi wapn noginatote. OpraHivHuiA Wwap noTiMm npomuBatoTe Bogoto (2x150mn) Ta poaconom (1x150mn), cywartb
(MgSQ,), dinbTpyloTb Ta BMNapolTb Yy Bakyymi. [lepekpucTtanisauia 3 rekcaHy pae 11,5r (69,3%)
2-6pom-1-(2,4,6-TpuxnopdeHin)eTaHoHy y Burnagi nyxonogibHoi 6inoi Teepaoi pevoBmHu. 1H-AMP (DMSO-dg) § 7,86
(s, 2H), 4,78 (s, 2H); Ri=0,28, 2% eTuvnayeTar - rekcaH.

Mpuknag 2

MeTtoauka A-2a

OpepxaHHsa 2-6poMm-1-(2,5-guxnopdeHin)eTaHoHy

d Br

¢

Ho 2,5-guxnopaueTtodeHony (5,0r, 26,45mMmonb) y ©6e3BogHoMy TeTparigpodypaHi (53mn) B aTmocdepi aproHy
popatoTe eHinTpumeTunamorindpomig (9,94r, 26,45mmonb, 1,0ekB.) npyu 0°C. PeakuiiHy cymiw nepemiwytoTb npu
TemnepaTypi HaBKOMULIHBOTO CepenoBuMLLa NPoTAroM 16rof, KOHLEHTPYIOTb | NOBTOPHO PO34YMHSIOTE B eTurnaueTari.
OpraHiyHWiA Wap npoMmBatoTe Bogoto (2x250mr) Ta poacornom (1x150mn), cywatb (MgSO,) dinbTpyloTh Ta BUNaploTh
y Bakyymi. OuuweHHs 3a pgonomoroto PXCT xpomatorpadii (kornoHka Biotage) pae 3471 (52,5%)
2-6pom-1-(2,5-auxnopdeHin)eTaHoHy y Burnagi nposoporo macna. 'H-AMP (DMSO-dg) § 7,93 (dd, J=2,1Tu, 0,9y,
1H), 7,61-7,60 (m, 2H), 4,86 (s, 2H).

-10-

7977 2 C2

UA



v N

c Ll L6 L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

Mpuknag 3
MeTtoauka A-2b
OpepxaHHsa 2-6pom-1-(2-6pom-4-cbTopdeHin)eTaHoHy

Br
F
Lito cnonyky ogpepxytoTb 3 1-(2-6pom-4-cbTopcheHin)-eTaHoHy (2,5r, 11,52mmonb) y cnoci®, onucaHuin ans
2-6pom-1-(2,5-anxnopdeHin)-eTaHoHy (Mpwknag A-2), i OfAePXKYyITb 2,14r (63%)

2-6pom-1-(2-6pom-4-chTopdheHin)-eTaHoHy y Burnsai nposoporo macna. 'H-AMP (CD,Cly) § 7,57 (dd, J=9,6My, 1H),
7,44 (dd, J=8,2I'y, 1H), 7,21 (m, 7,21-7,14, 1H), 4,51 (s, 2H); TWX R=0,38, 15 % eTunaueraT-rekcaHu.

Mpuknag 4

MeTtoaunka A-3

OpepxaHHa 2-xnop-1-(4-meTnn-3-nipyanHin)eTaHoHrigpoxnopuay

Hy

a
N H-O
Crapia 1: OgepxaHHa 1-(4-MmeTun-3-nipugnHin)eTaHoHy
5
| CH,
N

PosunH 3-auetmnnipugunndy (100r, 0,82monb), aumeTtuncynbdigy (400mn, 54monb) i nogmay wmigi(l) (7,94r,
0,041monb) y 6esBogHomy THF (2n) nepemiwytoTe Npu KiMHaTHIA TeMmnepaTypi B aTmocdepi aproHy. MoTim gogaloTb
deHinxnopdgopmiat (0,4mn, 0,82Monb) | oAepXKyloTb TEMHO-KOpUYHEBMI ocap. Yepes 30xB cymill OXonomkyroTb A0
Temnepatypu Huxde -21°C i npoTtsaroMm 50xB gopgatTs MeTunmarHinbpomig (1,4M y cymiwi 3:1 Tonyon-THF, 586mn,
0,82Monb), MNiATPUMYOYM TeMnepaTypy peakuinHoi cymiwi Huxdow Big -15°C. B Mipy pO34YMHEHHst cyMili Konip
CBiTNiWae; He3adoBro A0 KiHUA AogaBaHHS YTBOPIOETLCH 3eNIeHN BanHSHUA ocaf, ane BiH pO34YMHAETLCH NO 3aKiHYeHHi
poaaBaHHA. Cymill nepemiwyoTb | TR AalTb MOBINbHO HarpiTucs; Yepes 2rog i HarpiBatoTb go 8,8 °C. [JopatoTb
HacM4YeHMin BOOHWUIA PO34YMH Xropuay amoHio (500Mn); nicna nepemiwyBaHHs npoTarom 10XB CyMmill BUNMBAKTL Y
AinuneHy niviky 3 Bogoto (500mn). OpraHivHy chasy BigainatoTb, NpoMuBaoTb poscorioM (500mn), cywatb (Na,SO,),
PiNbTPYIOTh, @ NOTIM KOHUEHTPYIOTE Y BakyyMi. 3anuvwok o4uaoTe 3a Agonomorol xpomatorpaddii Ha cunikareni 3
BMKOPUCTaHHAM cymili rekcaH-EtOAc y rpagieHTHOMY pexumi i ogepxytoTb 134,3r (63,7 %) NpoOMiDKHOrO NPogyKTy -
aurigponipnamnHy.

Po3unH npomixkHoro npogykty - gurigponipnandy (0,52monb) y anxnopmetadi (100mMn) npu nepemiwyBaHHi JofaloTb
Ao cycnehsii cipku (16,671, 0,52monb) y AekaniHi i NoBINbHO HarpiBaloTb 3i 3BOPOTHUM XONOAMSIBEHUKOM, NpodyBaloyn
aproHoM. [licns HarpiBaHHA 3i 3BOPOTHUM XONOAWUSIBHUKOM NpOTSAroM 1rof Cymilwi AalTb OCTYAUTUCA A0 KiMHATHOI
TemnepaTypu, NoTiM 1i PiNbTPYOTh Kpisb Wap cunikarento. icna entoloBaHHSA AeKaniHOM 3 reKkcaHoM entoloBaHHA 33
OOMOMOrol0  CUCTEMM  FekcaH-fAieTunoBui  edip Yy rpagieHTHoMy pexumi pae  494r (70,3%) wykaHoro
1-(4-meTun-3-nipuanHin)eTaHoHy y BUrMaAi YepBoHyBaTo-kopuyHeBoro macna: TLWUX R; 0,19 (aietunosmi edip); TLWX Rt
0,14 (1:1 rekcan-EtOAc); 'H AMP (CD,Cly) § 8,9 (s, 1H), 8,5 (d, 1H), 7,2 (dd, 1H), 2,6 (s, 3H), 2,51 (s, 3H);
X MC 135 (M¥).

Crapis 2: OgepxaHHa 2-xnop-1-(4-meTun-3-nipnanHin)eTaHoHrigpoxrnopuay

a

H-Q1

Y KpyrnogoHHy konby ob'emom 500mn npumiwytots 1-(4-mMeTun-3-nipuguHin)etadoHd (10,0r, 74,1mMmonb) y 90mn
Et,O. Oo uporo posuuHy npu nepemiwysaHHi gogawTts 88,9vn 1M HCI/Et,O (1,2ekB., 88,9MMmonb) Ta posunH
nepemilyoTe NpoTAroMm 1rog npu KiMHaTHI TemnepaTypi i y LUeld MOMeHT ocag ¢inbTpyloTb Ta NpoMuBaloTb 3a
ponomoroto Et,O. TBepay pevoBMHY MOTIM cyliaTb Y BakyyMmi npu TemnepaTypi 6nusbko 60°C. Lo cine HCI (12r,
70,0mmonb) noTiM posdmHsaTe Yy 70,0mn 1M HCl/oytoBa kmcnota, oo fAkoi gogaHo 9,34r (1eks., 70,0mMmonb)
N-xropcykuymHiminy (NCS), Ta peakuiiHy cymill nepemiwyoTe B aTMmocdepi aproHy npu KiMHaTHIR TemnepaTypi
NPOTSAroM Hodi. Y uel MoMeHT gogatote 300mn Eto0, Wwo npuBoanMTb OO YTBOPEHHS Maixke 6inoro ocagy. Cymiw
nepemillyoTb NPOTArom 1rog, Ta B el MOMEHT TBepay peyoBMHY BiadinbTpoByoTh | NpomMuBatoTh 3a gonomoroto Et,O

Ta OAEPXKYIOTb 12,0r (83%) LLYKaHOro 2-xnop-1-(4-meTun-3-nipuauHin)eTaHoHrigpoxnopmay. X-MC
4y=6,60xs; 'H-AMP (DMSO-dg) 5 2,51 (s, 3H), 5,15 (s, 2H), 7,68 (d, 1H), 8,68 (d, 1H), 9,06 (s, 1H); [M]* 169 (95%).
Mpuknag 5

MeTtoanka A-4
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OpepxaHHsa 2-xnop-1-[4-(TpudTopmeTn)-3-nipuaunHinleTaHoHrigpoxnopungy

3
L

H-A

Cragia 1

[o KpyrnogoHHoi konbu ob6'emom 250Mn npumiytoTe 3,0r 4-TprdpTOPHIKOTUHOBOI KucrnoTtu (15,7mMmonb, 1ekB.) y
100mn THF. Oo Hei gopatotb 5,3mn (3,8r, 37,7Mmornb, 2,4ekB.) TpueTunaminy i 9,8r (18,8mmons, 1,2 eks.) PyBOP.
Cymiw nepemiwytoTe npotarom 10xB npu KiMHaTHIN TemnepaTypi i gogatoTs 2,71 kucnotn Menbapyma (18,8Mmonb,
1,2eKB.) Ta peakuilHy cyMill nepemillyoTb Npu KIMHATHIA TemnepaTypi npoTsrom Houi (18ron).

Y uen MomeHT gopatote 30mn 1M HCI (BogHWiA po34yMH) Ta peakuiliHa CyMmill Bigpasy X NepeTBOPHETLCH 3
KOBTOrapsa4oi Ha nypnypHy. Cymill noTiM HarpiBaloTb 3i 3BOPOTHMM XxorogunbHukom (100°C) npotsarom 18roa, Ta BoHa
MOCTYNOBO NePeXoAuTb 3 NypnypHOI B KOBTY.

PeakuiliHy cymiw noTiM nignyrosyloTb 3a JONOMOrOK HacuyeHoro posdnHy MaHCO; i ekcTparyloTbh 3a JONOMOro
EtOAc (3x200mn). O6'egHaHi opraHidHi Wapn cywaTtb, inbTpyloTe Ta BUNapoTh. 3arMWoK OYUWaTs Ha KOMOoHLi
BIOTAGE (35% EtOAc/Hex) i ogepxytoTb LWyKaHUA NpogyKT, MeTun-4-TpudpTopmeTunHikotuHat 1,84r (62 %) y surnsagi
6e3bapsHoro macna. TLWX R#=0,57 (50% EtOAc:Hex).

Cragia 2

[o konéu o6'emom 100Mn npumilytoTb 1,84r (9,7MMonb, 1ekB.) MeTUN-4-TpudpTopMeTUrHIKoTMHATY B 25mMn 1M HCI
y CH;COOH. Jo Hux notim gopatotb 1,3r NCS (9,7Mmonb, 1ekB.) Ta peakuiiHy CyMill nepeMillyoTe NPOTAroM Houi
(18rog). Cymiww noTiMm nepeHocaATb y konby EprneHmernepa o6'emom 500Mn i 4o Hel npy nepemilyBaHHi foaatoTs 300mn
2M HCly Et,O. Lie npnBoanTb A0 yTBOpeHHs Binoro ocagy, SkUii noTim inbTpytoTh | ogepxytoTb 1,2r (49 %) wykaHoro
2-xnop-1-[4-(TpudpTopMeTnn)-3-nipnamnHinl-eTaHoHrigpoxnopuay y Burmsagi  6inoi  TBepaoi  peyvoBUHM. H-AMP
(DMSO-dy) § 9,21 (s, 1H), 9,02 (d, 1H), 7,94 (d, 1H), 5,19 (s, 2H).

Mpuknag 6

MeTtoaunka A-5

OpepxaHHa 1-6eH30[1,3]aiokcon-4-in-2-6poMeTaHoHY

~
o Br

Cragis 1: OgepxaHHa BUXigHOT peydoBUHN 1-6eH30[1,3]aiokcon-4-in-eTaHoHy

-
o

o

PoaunH MeMgBr y THF (1M, 50mn, 50mmorns, 1,5ekB.) posbasnsatTe 3a gonomoroto 50mn THF i oxonomkytoTs Ao
-10°C. TMoBinbHO popatoTe po3dnH 6eH3o[1,3]aiokcon-4-kapbokcanbaerigy (5,0r, 33,3mmonb) y 50 mn THF Ta
peakuiiHy cymilw nepemiwyoTs npotaroMm 1rod. MoTiM peakuilo 3ynuHSATb, BUNMBAKOYN peakuiiHy cymiw y 500mn
OXOSOMXKYBaAHOIO NbOAOM HACU4YEHOro PO3YMHY Xropuay aMoHilo, Ta CcyMill ekcTparytoTb edipom. OpraHidHi wapu
cywaTb Hag cynbdaTtoM HaTpito | iNbTPyOTh Kpisb Wap curikarento, a noTiM KOHUEHTPYIOTb Y BaKyyMi, ogepXytoun
4.9r 6inoi TBepaoi pevoBuHW. Cymill uiei TBepaol pevoBuHu (2,0r, 12,0mmonk) i MnO, (10,5r, 120,4mmonb, 10,0ekB.)
y 75Mn gieTunoBoro edipy eHepriHo nepemilytoTe npoTsaromM 48rog. PeakuinHy cyMiwl noTiM ginbTpytoTe cnoYaTtky
Kpisb wap cunikareno, NoTiM Kpisb nopuctuii Ginbtp 0,46MKM, @ NOTIM KOHLEHTPYIOTb Yy Bakyymi 1 ogepxytoTs 2,1r
Maiixke Ginoi Teepaol pedoBUHU. OunwieHHs 3a gonomoroto PXCT (koroHka Biotage) 3 BMKOPUCTAHHAM cUCTEMU
rekcaH-eTunauetaT y rpagieHTHOMy pexumi gaoTte 1,471 (74%) 1-6eH3o[1,3]piokcon-4-ineTaHoHy y Burnagi mamxe
Oinoi TBepaoi peyoBMHMU. H-AMP (CDClg) 6 7,35 (d, J=8luy, 1H), 6,97 (dm, J=8y, 1H), 6,87 (dd, J=8y, 1H),
6,08 (s, 2H), 2,59 (s, 3H); TWWX R=0,18, 25% eTunaueTtar - rekcaHu.

Cragis 2: OgepaHHs NpoMixHOro npoaykty: 1-6eHso[1,3]aiokcon-4-in-2-6pomeTaHoHy

I
G Br

Llto cnonyky ogepxytoTbe 3 1-6eH30[1,3]gmiokcon-4-in-etaHoHy (2,15r, 13,1Mmonb) y cnoci®, onucaHui ans
2-6pom-1-(2,5-anxrnopdeHin)eTaHoHy (Mpuknag 1-2), i OAEPXKYIOTb 1,54r (48%)
1-6eH30[1,3]niokcon-4-in-2-6pomeTaHoHy y Burmagi Maibke 6inoi TBepmoi pevosnnn. 'H-AMP (CD,Cly) §; 7,41 (dd,
J=8,1y, 1H), 7,05 (dd, J=8,1"y, 1H), 6,94 (dd, J=8,8I'y, 1H), 6,13 (s, 2H), 4,55 (s, 2H). TWX R{=0,28, 15%,
eTunaueTar - rekcaHu.

Mpuknag 7 Metoanka A-6

OpepkaHHsa BMXIOHOT pe4oBUHK 2-6poM-1-[3-(TpeT-OyTun-gudeHin-cunaHinokcun)-deHinjeTaHoHy
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Cragis 1: OgepxaHHs 1-[3-(TpeT-0yTun-audeHincunaHinokcn)peHinleTaHoHy

O, .CH,
15
ne §
LAy
20 CH,

o 1-(3-rippokcu-peHin)-etaHoHy  (3,3r, 24,2vMmonb) | TpeT-OyTunxnopandeHincunady (7,3r, 26,7Mmonb,
1,1ekB.) y 6e3BogHoMy guxnopmeTaHni (50mn) npu 0°C gopatoTe guMeTunamiHonipugunH (296wmr, 2,42mmonb, 0,1ekB.) i
Tpuetunamid (2,69r, 26,7mmonb, 1,1eKB.) Ta peakuiliHy CyMill nepemiwyoTb Npu KiMHaTHI TemnepaTypi B aTtMocdepi

25 aproHy npotsaroMm 16roa. PeakuiiHy cymiw pos6aBnsioTb eTunauetatoMm Ta Bogok. OpraHidHui Wwap NpoMUBaloTb
BOAOO, PO3COSIOM i cyllaTb Hag cynbdgaToM MarHito. PO3UMHHUK BMNApIOOTb 3@ NOHUKEHOro TUCKY W odepxytoTb 8,71
(95,8%) HeoumieHoro npoaykty. 'H-AMP (aueTton-dg) § 7,78 (m, 5H), 7,56-7,38 (m, 7H), 7,22 (m, 1H), 7,00 (m,
1H), 2,38 (s, 3H), 1,12 (s, 9H); MC EP (MH *=375); R~=0,90 (30% eTunayeTaT - rekcaH).

Crapis 2: OgepxaHHs: 2-6poM-1-[3-(TpeT-6yTun-gudeHin-cunaHinokcun)deHinletaHoHy

30

o

. BN

?
. a:@

40 Lito cnonyky ogepxytoTe 3 1-[3-(TpeT-OyTun-andeHin-cunaxinokcun)eHin]-etaHony (8,7r, 23,23MMonb) y cnoci6,

onucanuii ans 2-6pom-1-(2,5-auxnopdenin)etaHoHy, Ta oTpumyloTe 10,2r (96,8%) nposoporo mMacna. 'H-AMP
(ayeToH-dg) § 7,78 (m, 4H), 7,60 (m, 1H), 7,50-7,40 (m, 7H), 7,22 (m, 1H), 7,05 (m, 1H), 4,56 (s, 2H), 1,13 (s, 9H);
Rf=0,92 (30% eTunaveTar - rekcaH).
Llto pe4oBUHY BUMKOPMUCTOBYIOTL i3 MPUELHAHOK 3axXWCHOK rpynok B oTpumaHomy B [puknagi 104 surnsagi;
% AecuninysaHHs BigOyBaeTbca Ha cTagdil yTBOpeHHs 6eH30dypaHy.

3aranbHa metoguka H: OgepxaHHs npomikHux npoayktis (VI) i (VII)

ApunranoreHign (VIl), apundopoHosi kncnotn i apunbopoHat (VI), WO BUKOPUCTOBYIOTLCSA AN OAEpXKaHHSA Cromnyk
dopmynun (1) BignosigHo Ao uboro BuHaxody (avB. Hux4e Metoaukn B, C, D i G), abo HaaBHi y npogaxy, abo ix
OLEpPXyOTb 3a AOMNOMOrol OAHIEl YM KiflbKOX MeToauK, ONMUCaHWX Yy HaBedeHux Hwkde [puknagax. ApunranoreHigun

50 (VII), oTpumaHi 3a MeTOANKaMKN, ONUCAHUMW HUXKYeE, NICNSA LbOro MOXHa BMKOPUCTOBYBaTU Ge3nocepenHbo K BUXIOHI
peqoBUHN Ans 3aranbHux metoguk B, C-1, D-1 i D-3, onncaHux Huxye, abo nepeTBOpMTU Ha BignoBigHi GopoHaTu
dopmynm (VI) 3 BUKOpUCTaHHSAM npouenyp, onucaHux Ha Ctagii 1 MNpuknagis C-2 i D-2 Ta BMKOPUCTOBYBATK TakK, SK Lie
onucaHo B 3aranbHin metoguui B, C-1, D-1i D3.

Mpuknag 8

55 MeTtoaunka H-1

OpepxaHHs 1-6pom-3-meTuncyrnbdaninmeTnnbeHsony

;,Br
E

?

BE CH,

TiomeTtokema Hatpito (0,616r, 8,8mmonb) gogatote ao DMF (8mn) i oxonomxkytoTe Ao 0°C. [Jo UbOro posymHy
popatoTe 1-6pom-3-6pommeTunbeHson (2r, 8mmonb). Cymiwi fawTb Harpituca Ao KiMHaTHOI Temnepatypu i i
nepemiwytoTb npoTtarom 18rog. Cymiw noTiMm BUNMBaoTh y xonogHy sogy (50mn) Ta ekcTparytoTb 3a gonomoroto EtOAcC
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(3X20mn). OpraHivHi wapyn ob'egHytoTb i cywaTtb Hag cynbdaTtoM HaTpito. PO3YMH KOHUEHTpYOTb Yy Bakyymi W
OOEPXKYIOTb HEOUULLEHMI NMPOAYKT, SKUIA MOTIM ovuwalTe 3a Aonomorow drell-xpomatorpadii (5% eTunauetat -
rekcanu) Ta omepxytoTb 1,3r (68,5%) 1-6pom-3-MeTuncynbgaHinmeTunbeHsony y Burnsai umctoro npoaykty. 'H-AMP
(MeTuneHxnopugi) § 7,48-7,47 (m, 1H), 7,392 (dt, J=7,9,1,5I'y, 1H), 7,28-7,207 (m, 2H), 3,64 (s, 2H), 1,99
(s, 3H); PX-MC 4Y: 3,70, [M+H]*: 354,1.

Mpuknag 9

MeTtoauka H-2

OpepxaHHa ankinapunTioedipis

OpepxaHHsa 1 -6pom-3-isonponincynbganinéeHsony

H,C
CH,

3-BpombeHsonTion (1r, 5,3Mmonb) gogatoTe Ao auetoHy (25wmn). lMoTtim gopatoTb kapboHaT kanito (1,46r,
10,58mmonb) i 2-nognponan (1,171, 6,88Mmonb). Cymill KMN'ATATb 3i 3BOPOTHUM XONOOUSIBHUKOM MpoTsrom 5rog.
PeakuinHy cymiw noTiM oxonomkyloTb OO KIMHaTHOI Temnepatypu i inbTpytoTb Kpisb wap uenity. OpraHivyHui wap
NOTIM KOHLUEHTPYIOTL Yy BakyyMi Ta po34yuHsloTb B edipi, npu uboMy Bunagae 6inui ocag. OpraHivyHUiA wap noTim
MOBTOPHO iNbTPyOTb Yepe3 TOW caMui Wwap UeniTy i KOHUEHTpyloTb Yy Bakyymi W opepxytoTe 1,14r (93,17%)
1-6pom-3-izonponincynscarinbensony y eumsaai macna. 'H-AMP (metuneHxmopua-d2) & 7,54 (s, 1H), 7,37-7,31
(m, 2H), 7,18 (t, J=7,9y, 1H), 3,50-3,36 (m, 1H), 1,31 (d, J=6,1T"4, 6H); PX-MC YY: 4,15, [M+H]*: 233,2.

Mpuknag 10

MeTtoauka H-3

OpepkaHHsa 1-6poM-3-MeTuncynbgoHINGeH3ony

Br

Hag?s*n

Cragis 1: OgepxaHHs 1-6poM-3-MeTaHcynNbgoHINOeH3ory.
Br

He 0

3-BpowmrioaHison (0,5r, 2,46mMmonb) gopatoTe OO MeTuneHxropugy (12mn) i oxonomkytote Ao 0°C. [do Hboro
popatoTe 3-xnopnepokcnbeHnsoliHy kucnoty (0,467r, 2,71Mmorb). m-CPBA nOBHIiCTIO He po3yuHsieTbes. Cymil
nepeMilyoTb NPOTArOM Houi. Peakuilo 3ynMHsAIOTL 38 AONOMOrOK HacUYeHoro posudnHy Tiocynbdaty Hatpito (30mn).
MpoayKT ekcTparyoTb 3a gonomMorot EtOAc (3X20mn). OpraHivHi dopakuii 06'egHyoTh, NPOMUBATL PO3CONoM (20Mmn) i
cywatb Hapg cynbcdatom HaTpito. OpraHiyHMA Wwap noTiM  KOHUeHTpylTb | ofepxylTe  0,912r (81%)
1-6poM-3-MeTaHcynboininbeHaony. 'H-AMP (MeTunenxropuai) & 7,83 (t, J=2,0ru, 1H), 7,66 (d, J=7.,6y, 1H),
7,57 (d, J=8,3ly, 1H), 7,44 (t, J=7,9I"y, 1H), 2,77 (s, 3H); PX-MC 4Y: 1,28, [M+H]*: 219,0.

Cragis 2: OgepxaHHs 1-6pom-3-meTaHcynbPoHinbeHsony

Br

O

H,C’S*D

3-BpowmrioaHison (8,71, 43mmMornk) gogatoTb 4o MeTuneHxnopugy (125mn) oxonomkytote go 0°C. [lo Heoro gogaroTtb
3-XropnepoKCcMOeH30nHy KucroTy (22,2r, 129mmonb). m-CPBA NOBHICTIO He po3unHsAeTbes. CyMmill nepemiwyoTb
NpoTAroM Houi. Peakuito 3ynuHAKOTb 3a AOMNOMOIMOK HacMYeHoro posudnHy Tiocynbdaty HaTpito (150mn). MNMpogykT
eKcTparytoTb 3a gonomoroto EtOAc (3X100mn). OpraHivni dopakuii 06'eqHy0Th, NPOMUBAKDTL po3cosioM (75mn) i cywaTtb
Hag  cynbdatoMm  HaTpito. OpraHivHni wap  noTiM KOHUeHTpyloTb | ogepxyloTb  9,89r  (97%)
1-6pom-3-meTaHcynboninbensony. 'H-AMP (meTunenxnopua-d,) § 8,09 (s, 1H), 7,85 (dd, J=19,2, 7,8y, 2H),
7,50 (t, J=8,2I'y, 1H), 3,06 (s, 3H); IX-MC 4Y: 6,49, [M+H]*: 236,0.

Mpuknag 11

MeTtoauka H-4

OpepaHHsa N-(3-liog-6eH3nn)-meTaHcynbgoHamigy
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oy
'y
o eH,

Cymiw  3-nopbenaunaminy (1,0r, 4,29vmmonb) i MeTaHcynbdoHinxnopuay (0,35mn, 4,51mmonb, 1,05ekB.) y
©e3BogHoMy nipuauHi (2,1Mn) nepemiwytots npyu 50°C B aTmocdepi aproHy npotdarom 3 gHiB. B oxonogxeHin
peakuiHin cymiwi peakuio 3ynuHsTb 3a gonomorow 1H HCI Ta posbaensoTe eTunayeratoMm. ETunayetaTHui wap
NpoOMMBaOTL BOLAOID, PO3COSIOM i CywaTtb Hapg cynbdaToM HaTpito. PO3UMHHMK BUMyyaloTb 3a MOHUXKEHOro TUCKY i
HeouMLLeH NpodyKT ouuwaoTe 3a gonomoroto PXCT (kornoHka Biotage), entototoun 3a gonomoroto cymiwi 25%
eTunaueTar - rekcaH. lepekpucTanisauis 3 AuxropmeTaH - edip - rekcad aae 1,307r (97,9%) npomykty. 'H-AMP
(DMSO-dg) 6 7,68 (s, 1H), 7,60 (ddd, J=7,8u, 1,8y, 1,2y, 1H), 7,55 (t, J=6,3y, 1H), 7,32 (d, J=9,0My,
1H), 7,80 (t, J=7,8u, 1H), 4,09 (d, J=6,6I"y, 2H), 2,85 (d, J=1,8y, 3H); PX-MC (EP MH*=264, 4¥=2,39xB); R=0,48
(50% eTunaueTart - rekcaH).

Mpuknag 12

MeTtoaunka H-5

OpepxanHsa 1-(3-Moa-geHin )-3-MeTUnNce4oBrHU

GYNH

H{JJNH

Cymiw 3-iiogaHinivy (1,0r, 4,57vmmonb) i meTtunisouianaty (0,29vn, 5,02mmonb, 1,1ekB.) y ©GeasogHoMy
N,N-aumeTtundopmamigi (3,0mn) nepemiwytots npu 100°C B aTMocgepi aproHy npotarom 16rog. PeakuinHy cymil
po3baBnatoTb eTunaueTatoM i MpoOMMBaOTe BOAOK, PO3COMOM Ta CylaTb Hag cynbdgaTtoM HaTpilo. PO3YMHHMK
BUNYyYalOTb 3a MOHMXXEHOro TUCKY i HeoudulleHe Macro nepekpucTaniaylotb 3 edip - rekcaH i ogepxytoTe 732,5mr
(58,1%) npoaykty. 'H-AMP (DMSO-dg) § 8,60 (s, 1H), 7,93 (t, J=1,8My, 1H), 7,25 (ddd, J=8,1u, 2,1y, 0,9y,
1H), 7,20 (ddd, J=8,1"y, 2,1y, 0,9y, 1H), 6,98 (t, J=8,1I"u, 1H), 6,04 (broad d, J=4,8y, 1H), 2,60 (d, J=5,4"y, 3H);
Rf=0,23 (50 % eTunaueTar - rekcaH).

Mpuknag 13

MeTtoaunka H-6

OpepxaHHs (R)-3-(3-6poM-theHoken)-nponan-1,2-giony

By
D
I/E OH
OH
o 3-6pomdcpeHony (1,0r, 5,78mmonbk) i (R)-(+)-rmiymgony (428mr, 5,78vmonb, 1,0ekB.) B eTaHoni (50mn)

popatoTb Tpuetunamid (29mr, 0,29mmornb, 0,05ekB.) Ta peakuiiHy CyMmill KUN'ATATb 3i 3BOPOTHUM XOSMOAWUSIBHUKOM B
aTMmocdepi aproHy npoTsirom 3rod. PeakuiliHy cyMill OXono4xyloTb Ta BUNMBaKTb B eTunaueTat Ta sogy. OpraHivHui
Lap NPOMUBaIOTb BOAOID, PO3COMOM Ta CyllaTb Had CyfbdgaToM HaTpilo. PO3YMHHUK BUNyYaloTb 3@ NOHUXKEHOTO TUCKY i
HeouMLleHMIn npogykT oduwaloTe 3a gonomoroo PXCT (konoHka Biotage), entototoun 3a gonomoroto cymiwi 30%
eTunayeTar - rekcaH, i oaepxytoTb aion y Burnagi 6inoi Teepaoi pevosuHm (1,20r, 84,0%). 'H-AMP (aueTon-dg) § 7,23
(t, J=8,4I'u, 1H), 7,11(m, 2H), 6,95 (m, 1H), 4,12 (m, 2H), 3,98 (m, 2H), 3,80 (m, 1H), 3,65 (m, 2H); R~=0,12 (30%
eTuraueTar - rekcaH).

Mpuknag 14 Metoanka H-7
OpepkaHHs 2-bTop-3-NoanipnanHy

X

N -°F
[o posuunHy H-OyTunnitito B rekcaHax (40,14mn, 1,6M) B aTmocdepi aproHy npu -78°C popawTb AiisonponinamiH
(6,5r, 64,2mmonk, 1,0ekB.). MNicna nepemiwyBaHHA npoTtarom 30xB npu -78 °C gofaloTb po3dnH 2-pTopnipuanHy (6,23r,
64,2mmonb, 1,0ekB.) y 6essogHomy THF (50mn). PeakuiliHy cymiw nepemiwytoTs npu -78°C npotsarom 4rog. MoTim
popatoTb nogd (16,3r, 64,2mMmonb, 1,0ekB.) Ta peakuinHy CyMmill nepemiwyoTb npu -78°C npotarom we 30xB. PeakuiliHy
cymiw rigponisytoTe 3a gonomoroto cymiwi 10% Boan - THF Ta posbaensioTe eTunayetatoMm Ta Bogoto. OpraHidHui
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Lwap NpoM1BaloTb BOAOH, PO3COMOM Ta cylwaTb. PO3UYMHHMK BUNAPIOOTL 3@ MOHUKEHOTO TUCKY | HEOYULLEHUIA NPOOYKT
ounwatTe 3a gonomoroto PXCT (koroHka Biotage), entototoun 3a gonomoroto 20/8020 06/06 eTunauetaTt - rekcaH i
onepxyloTb 2-dTop-3-MoanipnanH y BurngaAi xoeToro macna (8,50r, 59,4%). 'H-AMP (aueTon-dg) 5 8,14 (m, 2H),
6,94 (m, 1H); TX-MC (M*=223, 4¥=9,50x8); R~0,70 (30% eTunauerar - rekcaH).

Mpuknag 15

MeTtoauka H-8

OpepkaHHs 3-Mofg-2-MeToKCMNipuanHy

X
N* o CHs

[Jo posumHy meTokcmay HaTpito (8,0mn, 359mmonb, 4,0ekB., 25% y metaHoni) y metaHoni (60mn) gogatoTb
2-cbTop-3-NognipnanH (2,0r, 8,97mMmonb). PeakuiiHy cyMill KMN'aTSTb 3i 3BOPOTHWMM XOMOAMMBbHWKOM B aTMocdepi
aproHy npotsirom 1rod. PeakuiiHy cymiw posbaenstoTbe eTunauetaTtom Ta Bogoto. OpraHivyHWiA Lwap npoMuBaloTb
BOOOK, PO3CONIOM Ta CylaTb Hag cynbdaToM HaTpilo. PO3YMHHMK BUNYYaloTb 3a NMOHMKEHOTO TUCKY I ogepxytoTb 1,8r
(85,4%) HeouMLLLEHOro NPOaYKTY Y BUMMsAi osToro macna. 'H-AMP (aueToH-dg) & 8,16 (m, 2H), 6,78 (m, 1H), 3,93
(s, 3H); PX-MC (EP MH*=236,2); R=0,75 (30% eTunaueTar - rekcaH).

Mpuknag 16

MeTtoaunka H-9

OpepxaHHa (3-nog-nipuanH-2-in)-MmeTunaminy

|
]
CH,
§

[o posuuHy 40% meTunamiHy y Boai (60mn) gopatoTb 2-cpTop-3-roanipuantH (2,0r, 8,97MMornb) Ta peakuiiHy CyMmill
KAN'ATSATb 3i 3BOPOTHWMM XOMOAWSBHWKOM B aTMocdepi aproHy npoTsarom 4rog. OXOnogXKeHy peakuiHy cymill
po3baBnatoTb eTunauetatoM Ta Bopol. OpraHivyHWi Wwap NpoMuBalOTb BOAOK, PO3COSIOM Ta cywaTb. PO3YMHHMK
BMNapIOOTb 3a MOHMXKEHOro TUCKY 1 ofepxytoTe 1,70r (81,0 %) HeounweHoro npoaykty. 1H-AMP (aueTtoH-dg) 8 8,06
(dd, J=4,8, 1,5I'y, 1H), 7,89 (dd, J=7,2, 1,8y, 1H), 6,34 (m, 1 H), 5,60 (broad, s, 1H), 2,94 (d, J=4,5I"u4, 3H); R~=0,68
(30 % eTunaueTarT - rekcaH).

Mpwuknag 17

MeTtoawnka H-10
OpepkaHHsa (3-6pomdbeHin)aminy LuknonponaHkapGoHOBOI KNCMOTH

Bt
b
Cymiw  3-6pomaHiniHy (1,0r, 5,81mmonb), uuknonponaHkapboHinxnopugy (0,61r, 5,81mmonb, 1,0ekB.) i
Tpuetunamivy (1,17r, 11,6mmonb, 2,0ekB.) y GeasogHomy THF (20Mn) nepemiwytoTe Npu KiMHATHIR Temnepatypi B
aTMmocdepi aproHy npoTtarom 16rog. PeakuiliHy cymiw posbaBnstoTe eTunauyetatoMm Ta Bogot. OpraHidHui wap
NMPOMMBAaKTL BOAOK, PO3COMOM Ta CylaTb Hag cynbdaToM Marhito. PO3UMHHUK BUITy4aloTb 3@ MOHMXKEHOTO TUCKY W
ogepxyloTs 1,05r (75,2 %) HeounweHoro npogykty. 'H-AMP (aueTtoH-dg) § 8,60 (broad s, 1H), 8,07 (dd, J=3,6,
2,1y, 1H), 7,52 (m, 1 H), 7,22 (m, 2H), 1,73 (m 1H), 0,90 (m, 2H), 0,80 (m, 2H); MC EP (MH*=242); R=0,46 (30%
eTunaueTar - rekcaH).
Mpuknag 18
MeTtoaunka H-11
OpepxaHHsa 3-6pom-N-(2-meTokcieTnn)-6eHaoncynbdoHamigy
Br

O™~ on,

Poa4unH 3-6pombeHsoncynbdoHinxnopugy (1,0r, 3,72Mmonb), 2-meTtokcieTunamidy (0,84r, 11,15mmonb, 3,0ekB.),
kapboHaTy kanito (2,571, 18,59Mmorb, 5,0ekB.) B ayeToHi (10,0mn) nepemiwytoTe npu 40°C npoTtarom 4rofn. PeakuiHy
CyMilW po3baBnaloTb eTunaueTatom, NPOMUBaIOTL BOAOK, PO3COSIOM Ta cyllaTb Hah Cynbdatom MarHiio. Po3yqnHHMK
BUMYy4YaloTb 3a MOHWXKEHOro TUCKY W ouunwarTb 3a gonomoroto PXCT (koroHka Biotage), enttoloun 3a gonomorowo
cymiwi 20-25% eTunaueTtat - rekcaH, i ogepxywoTb 1,05r (96%) npogykty. Ry=0,33 (miokcmg KpewmHilo
eTunayeTart.rekcaHun, 3:7); TH-AMP (DMSO-dg) & 7,94 to 7,76 (m, 4H), 7,54 (t, J=7,9Iy, 1H), 3,27 (t, J=5,6Iy,
2H), 3,13 (s, 3H), 2,93 (q, J=5,6I"y, 2H).

Mpuknag 19
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MeTtoaunka H-12
OpepkaHHsa gieTnn-(3-non-6eHsnn)-amiHy

I
7.

GH,

PoauuH 3-6pomcpeHaunnbpomigy (1,0r, 3,20mmonk), aietunaminy (0,70r, 9,60mmonb, 3,0ekB.), kapboHaTy kanito
(1,33r, 9,60mmonb, 3,0ekB.) B auetoHi (10,0mn) nepemiwytoTe npu 40°C npotarom 4rog. PeakuinHy cymiw
po3baBnatoTb eTunaueTaTtoM, NPOMUBAaOTb BOAOK, PO3COMIOM Ta cylwaTb Hag cynbdaToM MarHito. Po3unHHKK
BUMy4YaloTb 38 MOHWXKEHOro TUCKY W oumwatoTb 3a gonomoroto PXCT (koroHka Biotage), entototoun 3a gonomororo
cymiwi 5-8% eTtunaueTtar -rekcaH, i ogepxytotb 0,92r (99%) npogykty. R=0,28 (giokcma KpemHito eTunaueTaT.rekcanu,
1:9); "H-SIMP (DMSO-dg) & 7,66 (bs, 1H), 7,59-7,55 (m, 1H),7,33-7,29 (m, 1H), 7,10 (t, J=7,8[y, 1H), 3,47 (s,
2H), 2,42 (q, J=7,1y, 4H), 0,95 (t, J=6,9, 6H).

Mpwuknag 20

MeTtoaunka H-13

OpepxaHHsa 3-6pom-N-meTun-6eHsaminy

By

o H,cu,

CycneHsito meTtunamidrigpoxnopugy (0,9r, 13,40mmonb, 3,0ekB.) i TpueTunaminy (2,26r, 22,33mmonb, 5,0ekB.) y
OesBogHoMy  MeTuneHxnopuai  (10mn)  oxoromkytoTe Ao 0°C.  OxomnomgkeHy  cycneHsito  obpobnsioTb
3-6pombeHaoinxnopugom (1,0r, 4,47MMonb), a NOTIM NepemilyoTe NpPU KIMHATHIM TemnepaTtypi npotarom 4rof.
Peakuiliny cymiw po3baBnsioTe eTunaueTaToM, NpoMMBaloTe BOAOK, PO3COSIOM Ta cylaTb Haf cynbghatoMm MarHito.
PO34MHHMK BUNy4aoTb 3a MOHWXKEHOTO TUCKY M ounwjarTb 3a gonomoroto PXCT (konoHka Biotage), entototoun 3a
ponomoroto cymilli 35-45% eTtunauetart - rekcaH, i ogepxytoTb 0,60r (63%) npoaykty. R=0,28 (miokcna KpemHito
eTunauertar:rekcann, 2:3); 'H-AMP (DMSO-dg) § 8,55 (bs, 1H), 7,99 (t, J=1,7I'u, 1H), 7,83 to 7,79 (m, 1H),
7,73 to 7,69 (m, 1H), 7,42 (t, J=8,0ry, 1H), 2,77 (d, J=6,7T"4, 3H).

Mpuknag 21

MeTtoanka H-14

OpepxaHHsa 2-(3-6pom-dheHin)-auetaminy

Br

NH,
0

PosunH 3-6pomdpeHinayetoHitpuny (1,0r, 5,10mmornb) B aueToHi (25mn) Ta Bogi (15mn) obpobnstoTb
nepkapboHaToM HaTpito. PeakuiHy cymiw nepemiwytoTb npn 60°C npoTaroM Houi. OpraHiYHUn po3UMHHUK BUSyYaloTb
3a MOHWXKEHOro TWUCKY | 3anuwok pos3baBnsoTe eTunauetatom Ta Bogoto. Lapu noginatoTs | opraHivyHWMi LWwap
NPOMMBATL PO3CONIOM Ta CyllaTe Hap CyNbdaToM MarHio. PO3UMHHKMK BUNyYaloTe 3@ MOHUXEHOro TUCKY | 3anmLLoK
NMpoMMBaTL 3a AOMOMOro CyMilwi AieTunoBuin edip - rekcaHu (1/1, 06/06) i ogepxytoTb 0,65r npoaykty (60%) y
Burnagi 6inoi TBepgoi pevoBuHU. R=0,18 (giokcua kpemHitlo eTunauetart:rekcaHu, 3:2); TH-AMP (BMSO-dg) 5 7,50
(bs, 1H), 7,46-7,39 (m, 2H), 7,26-7,22 (m, 2H), 6,93 (bs, 1H), 3,37 (s, 2H).

Mpuknag 22

MeTtoaunka H-15

OpepkaHHs 2-(3-6pom-theHin)-nponaH-2-o5y

Br

CH,

HO™ ch,

3H po3ynH MeTunmarHinbpomigy (6,53mn, 19,59mmonb, 3ekB.) y aieTunoBomy edpipi oxonomkyoTe go 0°C i
0bpobnatoTe 3a gonomorow 3-6pomaauetodeHoHy (1,3r, 6,53mMmonb). PeakuiiHy cyMmill nepemillyoTs nNpy KiMHaTHIRA
TemnepaTtypi npoTarom 4rog. PeakuiinHy cymilw po3basnsaioTe eTunayeTaTtom Ta Bogot. Lapu noginawoTe i opraHivHui
Wwap npoMUBaKTb 3a AOMOMOrO HacMYeHOro po3duHy OGikapboHaTy Hatpito, 2H HCI, poscony Ta cywaTb Hag
cynbaToM MarHito. PO34YMHHUK BUNY4aloTh 3a NOHUXKEHOTO TUCKY M ovunwlaoTb 3a gonomMoroto PXCT (konoHka Biotage),
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entotoo4n 3a gonomoroto cymiwi 5-10% etunauertar - rekcaH, i ogepxytotb 1,2r (90%) npopykty. R=0,22 (miokcug
KpeMHito eTunauetart.rekcanHu, 1:9); H-AMP (DMSO-dg) 8 7,63 (t, J=1,8I'y, 1H), 7,45-7,35 (m, 2H), 7,25 (t,
J=7,7, 1H), 5,15 (s, 1H), 1,39 (s, 6H).

3aranbHa metoguka B: OgepaHHs UiaHodeHonNiB, LiaHoTiodeHoniB i NnepeTBOpeHHs Ha cnonyku copmynu (1)

Y uux metogukax uiaHodeHonu abo TiodpeHonm (Il) ogepxytoTb 3 nerko 4ocTynHuX dpeHonis abo TiodeHonis, NoTim
X BBOOATL Y peakuito cnonyderHsa 3 (l1l) i ogepxytoTe npogykTn dopmyni (1), Ak Le nokaszaHo Ha Cxemi peakuin ons
3aranbHOi MeToauMkn B i KOHKpeTHUX Npuknagax, HaBegeHux Hukde ana uiei metogukn, ae X=0.

Cxema peakuit ans 3aranbHoi MeToanku B-1

BCAICH ¥

——te

METATTTIOLRGHET »

R
5y ?
~BiraseCl
my .
CHHOEAPaFH WHHNK

WALCEUSRLHAN

XH
Ly

He

Mpuknag 23
MeTtoaunka B-1
OpepxaHHsa 3-amiHo-6-deHin-1-6eH3ogypaH-2-in)(2,4-guxnopdeHin)MeTaHoOHyY
NH,
O

of
0

a

Crapia 1: Ogep)kaHHs BUXIGHOT pe4oBUHK 2-LiaHO-5-dbeHindeHony

oH

Mpn nepemiwyBaHHi Ao posdnHy 3-cperindeHony (10,0r, 58,75mmMonb) y 6e3BogHoMY TeTparigpodypani (50mn) i
Oe3BogHoMy puxropeTaHi (50mn) npu 0°C pogatots 1,0M Tpuxnopug Gopy B auxnopmetadi (64,6mn, 64,6Mmonb,
1,1ekB.), a noTim metunTiouyiaHaT (4,4mn, 64,6mmonb, 1,1ekB.) i xnopug antomidito (7,83r, 58,75mmonb, 1,0ekB.).
PeakuinHy cymil nepemiwyoTe Npu KIMHaTHIN TemnepaTypi npoTsrom 2 AHiB, a NoTiM oxorogxkytoTe Ao 0°C. [o
TEMHO-KOPUYHEBOT peakuiiHoi cymiwi aonaoTs 50% BOOHMIA PO34MH rigpokenay Hatpito (150Mn), AokM 3HaYeHHs pH He
ctaHe Ginbwum Big 10. OTpuMaHi OBTi ABOda3Hi Wapu nepeMiwyoTs NpU KUN'ATIHHI 3i 3BOPOTHUM XONOAMMBHUKOM
npotarom 1rog, a NoTiM OXONOMKYIOTE A0 KiMHATHOI Temnepatypu. Lli aBodasHi wapu noginatoTe i 3HadeHHa pH
BOAHOro wWapy goBogAaTb Ao 3 3a gonomoroto 2,0 H xnopuay BogHio (~300mn) npu 0°C. TligknucneHy BogHy CyMill
ekcTparyloTb eTunaueTtatom (3X400mn) i o6'eqHaHi opraHivHi wapu cywats (MgSQO,), dinbTpyloTh i KOHUEHTPYIOTL 3a
NOHWKEHOTo TUCKY. MNepekpucTanisadis 3 egipy-rekcany (150mn) gae 2-uiaHo-5-gpeHindeHon y surnsai 6inoi Teepaol
pevoBuHK (5,81r, 47,2%). 'H-AMP (DMSO-dg) & 11,20 (s, 1H), 7,66 (d, J=8,7I'uy, 1H), 7,62-7,59 (m, 2H),
7,51-7,42 (m, 3H), 7,22-7,19 (m, 2H), R+=0,08, 25% eTunayeTaT - rekcaH.

Cragis 2: OgepxaHHs LWyKaHoi cnonyku. 3-amiHo-6-deHin-1-6eHaodypaH-2-in)(2,4-guxnopdeHin)MeTaHoHy

Mpyn nepemiwyBaHHi OO0 poO3YNHY 2-UiaHo-5-hbeHindeHony, oTpumaHoro Ha ctagii 1 (5,71r, 29,25mmonb), i
2-xnop-1-(2,4-auxnopcpenin)etanony (7,19r, 32,17mmonb, 1,1ekB.) y 6espogHomy N,N-gumetuncopmamigi (50mn)
popatoTe kapboHat kanito (4,85r, 35,1Mmonb, 1,2ekB.) i KOBTorapsdy peakuiiHy cymiw nepemiwyoTe npu 90 °C
npotsirom 17rog. OTpMMaHy peakuiiHy CyMill TEMHOrO BMHHOIO KOMbOpy BMIMBaOTL Y eTunauetat (500mn) ta soay
(300mn). ETMnaueTaTHWA Wap NpOMMBalOTb HACUMYeHVWM BOAHUM PO34YMHOM XJIOpuay amoHilo, BOAOK Ta pPO3COSIOM.
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OpraHivHuiA wap notim cywatb (MgSO,) dinbTpytoTb Ta BUNapoloTh Yy Bakyymi. HeounweHnii npogykT ounaoTs Ha
cunikareni (xpomaTtorpadia Ha qanem-KoriOHui), eniotoo4mn 3a gonomoroto cymiwi 10% eTunaueTar - rekcaH, a notim 20
% eTunaueTaT - rekcaH. NepekpucTanisauis 3 egipy - rekcaHy aae 6eH30gypaH y BUMsALi }KOBTOI TBEPAOI PEYOBMHU
(7,56r, 67,6%). 'H-AAMP (DMSO-dg) & 8,10 (d, J=8,4lu, 1H), 7,75 (d, J=3,6u, 1H), 7,74 (d, J=3,0ry, 1 H),
7,71 (m, 2H), 7,62-7,53 (m, 5H), 7,47-7,35 (m, 3H); MC PX-MC (MH*=382); AHania: pospaxoBaHuil ans

021H13CI2N02: 65,99% H 3,43% N 3,66%, sHangeHo C 65,70% H 3,40% N 3,72%; TemnepaTypa nnaBneHHs

(HeckoperoBaHa) 144-146,5°C.

Cxema peakuit onsi 3aranbHol MeTogukn B-2

(CHO)

i

R MgC, BH

Mot
HOAL
WS
——
R? Hmu;an OoH
-
. {1

Mpuknag 24
MeTtoauka B-2a
OpepxaHHs [3-amiHo-6-(2-MeTunokcason-4-in)-6eH3odypaH-2-in]-(2-MeTOKCU(EHIN)-MeTaHOHY

NH

1
)
3 0-CH,
= =)
=N

H,C

Crapis 1: OgepxaHHsa NPOMIKHOro npoaykTy: 4-(3-meTokcndeHin)-2-meTnnokcasony

Q

HC

o posunHy 2-6pom-3'-MeTokciaueTodeHoHy (1,9r, 8,1mmonb) y 15mn Tonyony pogpatoTe auetamig (1,2r,
20,3mmonb, 2,5ekB.). PeakuiriHy cymiw nepemiwytoTe npu 110°C npotarom 40rog. BigdinsTpoByloTh Oiny TBepay
pPeYoBUHY i MpoMuBaloTb eTunauetatoM. PinbTpaT i NPOMUBHI PO3YMHM BMNapoTb Y BakyyMi (4N8 3HMXKEHHS
TemnepaTypu KUMiHHA Ao4atoTb TPoXK mMeTaHony). OuuileHHs 3a gonomoroto PXCT (konoHka Biotage) aae 1,1r (72%)

N CH,

4-(3-meTokcudpeHin)-2-meTunokcasony y BUMSAAI SICHO-KOBTOI  piguHM. "H-AMP (CHzOH-d,) & 811 (s, 1H),
7,25-7,28 (m, 3H), 6,83-6,86 (m, 1H), 3,82 (s, 3H), 2,49 (s, 3H); R=0,36, 25% eTunauetaT - rekcaH.
Crapis 2: OgepxaHHsa NpoMiXKHOro npoaykTy: 3-(2-meTunokcason-4-in)-cdeHony

o OH
)ﬁN

HC

[o posunHy 4-(3-meTokcudperin)-2-metunokcasony (1,1r, 5,8Mmorb), oTpuMaHoro Ha ctagii 1, y 6essogHomy DCM

(5Mn) Ha 6aHi 3 nbogom pogatoTe 1M Tpubpomig Gopy B DCM (18mn, 17,4mmonb, 3ekB.). PeakuiiHy cymiw
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nepemilyoTb Npu KIMHaTHIA TemnepaTypi npoTarom 2rog. Cymilw BUnuBatoTb Y Nig Ta eTunayetart. o Hboro gogatoTb
onumabko 50Mn 1H NaOH, a noTim HacudeHUMn BOOHUA po3dMH OGikapOoHaTy HaTpilo OO OO0CArHeHHs pH=8.
BigokpemniooTe OpraHiYHMA Wwap Ta BOAHWIA LWap ABiMI ekcTparyioTe 3a gonomoroto EtOAc. OpraHidHi wapu
o6'egHyloTe Ta BUnaploloTb y Bakyymi. 0,88r (87%) 3-(2-meTunokcason-4-in)-gpeHony opepXxyoTe Y BUIMAQi XKOBTOT
TBEPOO! PEYOBUHM. H-AMP (CH3OH-dy) & 8,07 (s, 1H), 7,22-7,15 (m, 3H), 6,78 - 6,75 (m, 1H), 2,52 (s, 3H);
MC PX-MC (MH*=176,3); TLLUX R=0,15, 25% EtOAc-HEX.

Cragis 3: OgepkaHHs NPOMIKHOIO NpoaykTy: 2-rigpokcun-4-(2-metunokcason-4-in)-6eHsansaeriny

OH
N

HgC

o poaunHy 3-(2-meTunokcason-4-in)-cpeHony (0,88r, 5,0mMMonb), oTpumaHoro Ha crtagii 2, y 6esBogHomy
aueToHiTpuni (20mn) gopatoTe xnopupg marhito (1,4r, 15mmone, 3ekB.), TpuetunamiH (2,8mn, 20mMmonb, 4ekB.) i
napacopmanbgerig (0,6r, 20mMonb, 4ekB.). PeakuiiHy cymil HarpiBatoTb 3i 3BOPOTHUM XOSNOAWSIbHUKOM NPOTArOM
17ron. BuxigHa pevoBMHa BUTpavaeTbCsl NOBHICTIO. [logatoTb TPOXM BOAW | HACUMEHWUIA BOOHUIA PO3YMH Xropuay amoHito
oo pH=7. Y uUel MOMEHT O0CamKyeTbCA TPOXW YEpPBOHOI TBEpPAOi pe4voBUHW. YepBOHYy TBepdy PeYOBUHY
BiAMINbETPOBYIOTE | GhinbTpaT 3 pasn ekcTparytoTb 3a gonomoroto EtOAc. Binblly YacTuHy YepBOHOT TBEpAOi PeHOBUHN
poaunHsaloTe Yy MeOH. Ekctpaktn B EtOAc i chinbTpaT y MeOH o6'egHytoTh Ta cyluaTh Haa cynbdaTtoM MmarHio. Ix
BMNApIOOTb Y Bakyymi W odepxytloTb 2-rigpokcun-4-(2-meTunokcason-4-in)-6exsansgerin 1,0r (98%) y surmsaai xoBTol
TBepaoi pevoBuHu. 'H-AMP (CH3OH-ds) §10,0 (s, 1H), 8,3 (s, 1H), 7,73 (d, J=8My 1H), 7.4 (dd, J=8My, 1,6My,
1H), 7,34 (d, J=1,6l"y4, 1H), 2,54 (s, 3H); TWX Rs=0,24, 25% EtOAc-HEX.

Cragis 4: OpgepaHHs NPOMIKHOIO NpoayKTy: 2-rigpokcu-4-(2-metunokcason-4-in)-6eHsoHitpuny

o OH
)===N
H,C

Lo posdnHy 2-rigpokcun-4-(2-metunokcason-4-in)-6exsancgeriny (1r, 4,9MMonb), oTpuMaHoro Ha crtagii 3, B
ouToBin kucnoTi (5mn) gopatoTb HiTpoeTtaH (0,74r, 9,8Mmonb, 2ekB.) i ayetat HaTpito (0,8r, 9,8Mmonb, 2eks.).
PeakuinHy cymiw HarpiBaioTb 3i 3BOPOTHUM XOroawusibHUKOM npoTtaroMm 17rod. BuxigHa peqoBuHa BUTpadaeTbes
noBHicTio. [loaaloTb TPOXWU BOAMW | HENTPAani3ytoTb PO3YMH HACUYEHUM BOOHUM po3yvuHoM BikapboHaTy HaTtpito go pH=7.
EkctparytoTb 3 pasu 3a gonomoroto EtOAc. EkcTpakTu 06'eqHy0Th Ta BUNApOTh Y BakyyMi. O4nLLEHHA 3a ONOMOro
PXCT (konoHka Biotage) mae 0,2r (20%) 2-rinpokcu-4-(2-meTunokcasor-4-in)-6eH3oHiTpuny y BUMSAAI SICHO-XOBTOT
TBEPOOi PeYOBUHMU. TH-amP (CH30OH-dy) & 8,2 (s, 1H), 7,51 (d, J=8Mu, 1H), 7,31 (d, J=1,6l"y, 1H), 7,26 (dd,
J=8ry, 1,6 'y, 1H), 2,51 (s, 3H).

Cragis 5. OpepxaHHs [3-amiHO-6-(2-MeTunokcason-4-in)-6eH3odypaH-2-in]-2-MeToKkCUeHin)-MeTaHoHy

O
O-CH,

0
)p:'-H
He
[o posunHy 2-rippoken-4-(2-metunokcason-4-in)-6eH3oHiTpuny, oTtpumaHoro Ha ctagii 4 (25wmr, 0,12mmonb), i
2-meTokcudeHauyunépomiay (31mr, 0,14mmonb, 1,1ekB.) y ©GessogHomy N,N-gumetuncbopmamigi (2mn) gopawTb
kapboHaT kanito (34mr, 0,25Mmonb, 2ekB.). PeakuiiHy cymiw cTpywytots npu 90°C npotarom 17rog. Cymiw
oxonodXKyloTb OO KiIMHaTHOI TemnepaTypu Ta BUNMBaKTb Yy eTunauetar Ta Bogy. BogHwii wap ABiYi ekcTparyioTb
eTunayetatoM. OpraHivHi Wwapy ob'edHyloTb Ta BUNapooTh Y BakyyMmi. OumnileHHs 3a gonomoroo BEPX pae 19wmr
(43%) [3-amiHO-6-(2-MeTunokcason-4-in)-6eH3ogypaH-2-in]-(2-MeTokcudeHin)-MeTaHoHy 'y BUMsSAI KOBTOI TBepgol
peqoBuHn. 'H-AMP (CHzOH-d,) & 8,23 (s, 1H), 7,86 (d, J=8u, 1H), 7,65 - 7,39 (m, 4H), 7,13 (d, J=8u, 1H),
7,05 (t, J=7,2I"y, 1H), 3,82 (s, 3H), 2,51 (s, 3H). MC PX-MC (MH*=349,2); R;=0,33, 50% EtOAc - HEX.
Mpuknag 25 Metoguka B-2b
OpepxaHHsa [3-amiHo-6-(2-meTunTiason-4-in)-6eHsodypaH-2-in]-2,4-anxnopdeHin)-meTaHoHy
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Crapgis 1: OgepxaHHA NPOMIPKHOro NpofayKkTy: 4-(3-meTokcudeHin)-2-meTunTiasony

N CH,
H,C

[o posunHy 2-6pom-3'-meTokciayetodeHoHy (1,0r, 4,4mmonb, 1,2ekB.) y 10mn 6e3BogHoro eTaHony AoAaloTb
Tioayetamig (0,27r, 3,6mMmonb, 1eks.). Biopasy x yTBOPHOETbCS AesaKa KiNbKicTb TBepaoi pevoBUHW. PeakuiiHy cymill
nepemiwyoTs npu 80°C npoTtarom 1rog. PeakuiHy Cymill OXONOMXYKOTb A0 KiMHATHO! TemnepaTypu, a MnoTiMm Ha
HeBeNnUKMI Yac NpuMilytoTb Yy BaHio 3 nbogom. biny TBepay pevoBMHY BigdinbTPOBYOTh, MPOMUMBAIOTE FEKCAHOM Ta
cywaTb y BaKyyMHili CylwmnbHin wadi n ogepxyloTs 0,67r (90%) 4-(3-meTokcudpeHin)-2-meTtunTiasony. 'H-AMP
(CH,OH-dy i Tpoxu DMSO-dg) & 7,53 (s, 1H), 7,39 (m, 1H), 7,29-7,26 (m, 1H), 7,18 (m, 1H), 6,78 (m, 1H),
3,74 (s, 3H), 2,91 (s, 3H); MC PX-MC MH*=206,3; Ri=0,13, 2% EtOAc-HEX.

Crapia 2: OgepxaHHA NPOMKHOIro npoaykTy: 3-(2-metunTiason-4-in)-cpeHony

g OH
: \,-'Fhl
H,C
BukopuctoByloTb Ty camy MeTOAMKY, WO i Npu ogepXaHHi 3-(2-meTurokcason-4-in)-dpeHorny, onnucany B lNpuknagi
24 suwe. Buxig 74%. "H-AMP (CHzOH-dy) § 7,54 (s, 1H), 7,32-7,19 (m, 3H), 6,77-6,74 (m, 1H), 2,76 (s, 3H); TLUX
R~0,57, 50% EtOAc-HEX.
Cragis 3: OpgepaHHs NPOMIKHOIO NpoaykTy: 2-rinpokcn-4-(2-meTuntiason-4-in)-6eHsanbaeriny

H
)sﬁhl
H,¢
BuKopMCTOBYIOTb Ty camy MeTofANKY, wo 7 onucaHa ans oflepKaHHs

2-rinpokcn-4-(2-meTtunokcason-4-in)-6ensansgerigy. TWX R=0,71, 50% EtOAc-HEX. HeouuweHun npogykt
BUKOPUCTOBYIOTL Ha cTafil 4 6e3 0o4aTKOBOro O4MULLEHHS.

Cragis 4: OgepxaHHa NMPOMIKHOIO MPOAYKTY: 2-FiApoKcn-4-(2-MeTunTiazon-4-in)-6eH30HITpuny Ans BUKOPUCTaHHS
npv ogepXKaHHi

OH
H;)‘N

BukopuctoByloTb Ty camy MeToaMKy, LWO W oOnWcaHa Ana ofepXaHHs  MPOMIKHOTO  MPoayKTy
2-rinpokcu-4-(2-meTunokcason-4-in)-6ensonitpuny.  CymapHuii  Buxin 3a Asi cramii  gopisHioe 83%. 'H-AMP
(CH,OH-d,) & 7,75 (s, 1H), 7,52 (d, J=8,2l'y, 1H), 7,48 (d, J=1,6ly 1H), 7,42 (dd, J=8,2l"4, 1,6y, 1H), 2,75
(s, 3H). MC PX-MC MH*=217,2; R=0,18, 30% EtOAc-HEX.

Cragis 5: OgepxxaHHs 2-[3-amiHo-6-(2-MmeTunTiazon-4-in)-6eHsodypaH-2-in]-2.4-guxnopdeHin)-MmeTaHoHy
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BuKkopucToByloTb Ty camy MeTOAMKY, WO W onucaHa Ana ofdepxaHHs cnonyku B Mpuknagi 24, ctagia 5, suxig
33%. 'H-AMP (DMSO-dg) § 8,09 (s, 1H), 8,06 (dd, J=82Iu, 0,8y, 1H), 7,94 (m, 1H), 7,89 (dd, J=8,2I'y,
1,2y, 1H), 7,75 (dd, J=2ry, 0,4Iy, 1H), 7,59 (dd, 8,2y, 0,4I'y, 1H), 7,55 (dd, J=8,2I'y, 1,6y, 1H), 2,71 (s,
3H). MC PX-MC (MH*=403,2/405,2); R=0,57, 50% EtOAc - HEX.

Mpuknag 26
MeTtoaunka B-2c

OpepxaHHs [3-amiHo-6-(1-meTun-1H-nipason-3-in)-6eH3odypan-2-in]-(2,4-anxmnopdeHin)-MmeTaHoHy

Crapia 1. OgepxaHHA npomixkHoro npogykty: 3-(1-metun-1H-nipason-3-in)-cdeHony

HC- o

3-TigpokciauetodeHoH (1r, 7,3mmonb) Ta N,N-gumetmndopmamigonmeTunavetans (2,6r, 22mmonb, 3ekB.)
CTPYLWYOTb ¥ nocyanHi o6'emom 40Mn npu KiMHaTHIM TemnepaTtypi npotaroMm 17rog. Cymill BUNapoloTb Yy BakyyMmi i
ofepXKytoTb deHon i MeTunoBuin edcip deHony. o posunHy uiei cymiwi B 10mMn Ge3BogHoro etaHorny AoAalTb
mMeTunrigpasunH (1r, 22mmonb, 3ekB.). PeakuiiHy cymiw cTpywytoTs npu 80°C npotsirom 2rof. Cymil BunapoTh Y
Bakyymi. Tpubpomig 6opy (3ekB.) y AnxnopmeTaHi BUKOPUCTOBYIOTE AN1S AeMETUIYBaHHS METUITOBOMO NPOCTOoro edipy,
SK e onmcaHo npu ofepxanHi B MNpuknagi 24, ctagia 2. Tpoxu MeTUNOBOro Npoctoro edipy e 3anuwaeTbes, Ta
CYMilL BUKOPUCTOBYHOTb Ha cTagii 2 6e3 4oOaTKOBOrO OYMLLEHHS.

Cragis 2: OfepaHHsi NPOMIKHOTO NPOAYKTY: 2-rigpokcn-4-(1-metun-1H-nipason-3-in)-6eH3oHiTpuny

H,C- OH

BukopucToByOTb TY Camy METOAMKY, WO N onucaHa Ans ogepxaHHs cnonyku B Mpuknagi 24, ctagia 3 Ta crtagia 4:
250mr 2-rippokcn-4-(1-metnn-1H-nipason-3-in)-6eH3oHiTpuny i noro isomepwm,
2-rinpokcn-6-(1-metun-1H-nipason-3-in)-6eH30HITpuy ofepXytoTb Y BUMMSAI KOBTOI TBepaol pedoBuHWU. Cymill
BMKOPUCTOBYIOTb Ha cTagil 3 6e3 goaaTkoBoro ounwleHHs. MC PX-MC MH *=200,1; TLUX R=0,16, 50% EtOAc-HEX.

Cragis 3: OgepxxaHHs [3-amiHo-6-(1-meTun-1H-nipason-3-in)-6eH3odypan-2-in]-(2,4-anxnopdeHin)-MeTaHoHy

NH,

ct

|'|ac“'N'___ o

cl

BukopuctoByloTb Ty camy MeTOAMKY, WO W onucaHa ans ogepxaHHa cnonyku B [puknagi 24, cragis 5.
[3-amiHo-6-(1-meTuN-1H-nipason-3-in)-6eH3ogypaH-2-in]-(2,4-guxnopdeHin)-MeTaHoH  ogepXywTs y  Burnagi
SICHO-XKOBTOI TBepAol peyoBuHW. Buxig craHoBute 12%.
1H), 7,561-7,48 (m, 2H), 7,38-7,33 (m, 2H), 6,55 (d, J=3,2l'u, 1H), 5,99 (broad, s, 2H); 3,94 (s, 3H). MC PX-MC

MH*=386,2/388,2; TLUX R=0,3, 50% EtOAc - HEX.
Cxema peakuit ons saranbHol MeToauku B-3

-22-

H-AMP (CDCly) § 7,7-7,8 (m, 2H), 7,60 (d, J=10,8Ty,
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Mpuknag 27

MeTtoauka B-3

OpepkaHHsa (3-amiHo-6-nipnanH-3-inb6eH3odypaH-2-in)-(2-MeToKCUEHIN)-METaHOHY
NH,

Lito cnonyky ogpepxkytoTb 3 2-6eHannokcu-4-nonbensoriTpuny (2,0r, 597mMmMonb) y cnoci®, onucaHuin pns
[3-amiHo-6-(nipnaunH-3-in)-1-6eH3odypaH-2-in](2,4-auxnopdeHin)MeTaHoHy, n OAEPXYITb 1,42r (83%)
XOBTYBaTO-KOpUYHeBoi TBepaoi peyoBuHu. 'H-AMP (DMSO-ds) & 8,98 (d, J=1,8My, 1H), 8,64 (dd, J=51Tu,
1,5y, 1H), 8,18 (dt, J=8,0ry, 2,1y, 1H), 8,86 (d, J=7,8Mu, 1H), 7,68 (d, J=1,2l'y, 1H), 7,56-7,32 (m, 7H),
5,42 (s, 2H); PX-MC (EP MH*=287, Y¥=2,39x8); Ri=0,08 (25% eTunauerar - rekcaH).

Cragis 2: OgepxaHHa BUXigHOT peHoBUHN: 2-rigpoken-4-(nipnanH-3-in-pGeH3oHiTpuny

«H
| 0
N
Y cyxy konby, po skoi npumiweHnn 10% Pd/C  (160,0mr, 0,56mmonb, 0,2ekB.), AomarTb PO3YUMH
2-6eH3nnokcn-4-nipnanH-3-in-6eHsoHiTpuny  (800,0mr, 2,79vmornb) y cymiwi 1:1 06/06 eTunauetatr - eTaHon

(28,0mn). PeakuinHy cymiw rigpytoTb B aTMocdepi BOAHIO, WO nogaeTbca 3 npuegHaHoro 6anoHy, npotarom 16rog.
Peakuilivy cymiwl cinbTpytoTb Kkpisb wWwap UeniTy i ¢inbTpaT KOHUEHTpYyloTb Ta ofdepxytoTb 536,4mr (97,8%) 6Ginoi
TBepaoi pedosuHn. 'H-AMP (DMSO-dg) § 11,21 (broads, 1H), 8,82 (dd, J=2,4I4, 0,6ly, 1H), 8,61 (dd, J=5,1y,
1,8My, 1H), 8,02 (ddd, J=7,8My, 2,1y, 1,2y, 1H), 7,71 (d, J=8,4I'y, 1H), 7,50 (ddd, J=8,1'y, 4,5y, 0,6y,
1H), 7,27-7,22 (m, 2H); PX-MC (EP MH*=197, YY=0,97wmiH); R~0,16 (75% eTunauetar - rekcaH).

Cragis 3. OgepaHHs WyKaHoT cnonyku, (3-amiHo-6-nipuaunH-3-inbeHsogypaH-2-in)-(2-MeToKCUEHIN)-MeTaHOHY
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Mpn  nepemiwyBaHHi OO0  po34ynHy  2-rigppokcu-4-(nipnaunn-3-in)6eHsonitpuny  (60,0mr,  0,31mmone) i
2-6pom-2'-meTokciaueTodeHony (70,1mr, 0,31mmonb, 1,0ekB.) y 6esogHomy N,N-gumetundopmamigi  (5,0mn)
popatoTe kapboHat kanito (84,5mr, 0,62Mmonb, 2,0ekB.) i KOBTOrapsyy peakuiiHy cymiw nepemiwytoTe npu 80 °C
npotsirom 17rog. OTpMMaHy peakuiiHy CyMmill TEMHOrO BMHHOIO KOMbopy BWNMBaKTb Y eTunaudetat (100mn) ta Boagy
(50mn). ETunauetaTHWUiA Wwap NpoMUBaKTb HACUYEHUM BOLSHUM PO3YMHOM XJIOpMAy amoHilo, BOAOK Ta PO3COSIOM.
OpraHivHWIA Wap noTiM cywaTtb Hag cyrbdgaTom HaTpito, inbTpyloTe Ta BUNAPKTb 38 MOHMXKEHOMO TUCKY.
HeounweHun npogykt oumilatoTb 3a gonomoroto PXCT (konoHka Biotage), entototoun 3a gonomoroto 50% etunauerar -
rekcaH. lNepekpucranisayia i3 cymiwi edip - rekcaH gae 6eHaodypaH y BUMsAAi XKoBTOI TBepgol pevoBuHM (24,4wr,
23,2%). "H-AMP (aueToH-ds) & 8,98 (d, J=1,5My, 1H), 8,60 (dd, J=7,2, 1,5y, 1H), 812 (m, 2H), 7,70 (d,
J=1,5I'y, 1H), 7,65 (dd, J=6,3, 0,9y, 1H), 7,52-7,41 (m, 3H), 7,17 (d, J=7,5Iy, 1H), 7,06 (t, J=6,6Iu, 1H),
6,84 (broad, s, 2H), 2,85 (s, 3H); PX-MC (EP MH*=345, 4Yy=1,97x8).

Mpuknag 28

MeTtoguka B-4

OpepxanHa N-{3-[3-amiHo-2-(2,4-anxnop6eH3oin)-6eH3odypaH-6-inl-nipnaunH-1-un}-nponioHamigy

Cragis 1: OgepxaHHs 3'-amiHo-3-6eHannokcun-bidperin-4-kapboHiTpuny

NH,

PoaunH 2-(6eHaunnokcun)-4-nopbeHsoHiTpuny (6,20r, 18,5MmMonb) y 1,2-AMMETOKCiETaHI [fAerasyloTb aproHoM
npotsarom 30xB. Y Uell MOMEHT gopatTb TeTpakic(Tpudenindocgin)nanagin(0), (2,13r, 1,85mMmonb, 0,1ekB.), a noTim
3-amiHodpeHinbopoHoBy kmcroty (2,53mr, 18,5Mmonb, 1,0ekB.) i 2M BogHui posumH Na,COsz (4,0mn). PeakuinHy
CYMilL npofyBalTb aproHoMm npoTtarom we 10xe, a noTim HarpiBatoTb npu 80°C npoTtarom Houi (18rog). PeakuinHy
CyMilW po3baBnaloTb eTunaueTatom, NPOMUBaIOTL BOAOK, PO3COSIOM Ta cyllaTb Hah Cynbdatom MarHiio. Po3yqnHHMK
BMIyYaloTb 3@ MOHWXEHOro TUCKY M ounwarTe 3a gonomoroto PXCT (konoHka Biotage), entototoun 3a gonomoroto
cymiwi 30% eTunaueTaT - rekcaH, i ogepxylTb 3,33r (59,9%) xoBToi TBepaoi pevoBMHM Ak npoaykT. 'H-AMP
(ayeToH) 5 7,71 (d, J=8,1I'y, 1H), 7,58 (m, 2H), 7,48-7,30 (m, 5H), 7,18 (m, 1H), 6,99 (m, 1H), 6,90 (m, 1H),
6,76 (m, 1H), 5,44 (s, 2H), 4,81 (broad, s, 2H); R+=0,32 (30% eTunauetaT - rekcaH).

Cragis 2: OgepxaHHs N-(3'-6eHaunnokcun-4'-uiaHo-6ideHin-3-in)-N-nponioHin-nponioHamigy

Gj,NfO
H CH,

[o posynHy 3'-amiHo-3-6eHaunnokcn-idpenin-4-kapboHitpuny (800mr, 2,66mmonb) y anxnopmetadi (100mn) npu 0°C
Kpannamu gopatoTe nponioHinxnopug (370mr, 4,00mmonb, 1,5ekB.), a noTim TpuetunamiH (405wmr, 4,00mmonb,
1,5ekB.). PeakuiiHy cymiw nepemiwyoTe npu 0°C B aTtmocdepi aproHy npotarom 1rog. PeakuiiHy cymiw
KOHLEHTPYIOTb i 3aMnMLLIOK po3ynHATL B eTunauetati. OpraHiyHWi Wap npoMMBaloTb BOAOK, PO3COSOM Ta cyllaTb Haf
cynbaToM MarHito. PO34YMHHUK BUMY4YaloTh 3a NOHUKEHOTO TUCKY M ovunwlaoTb 3a gonomMorot PXCT (konoHka Biotage),
entotoo4mn 3a gonomoroto cymiwi 30% eTtunaueTaT -rekcaH, i ogepxytoTs 980Mr (89,2%) >koBTOI TBEPAOI PEHOBMHU AK
npoaykt. 'H-AMP (aueToH-dg) § 7,76 (m, 2H), 7,69 (m, 1H), 7,64-7,55 (m, 4H), 7,48-7,36 (m, 5H), 545 (s,
2H), 2,61 (q, J=6,9"y, 4H), 1,05 (t, J=6,6I'y, 6H); R~0,42 (30% eTunaueTar - rekcaH).

Cragis 3: OgepxxanHa N-(4'-uiaHo-3'-rigpokcun-6iderin-3-in)-N-nponioHin-nponioHamigy
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ﬂj,hlfﬂ
Mo CH,

Y cyxy «konby, po dkoi npumiweHun 10% Pd/C  (124,0mr, 0,13ekB.), Q[oAalwTb  PO3YUH
N-(3'-6eHannokcun-4'-uiaHo-6icpeHin-3-in)-N-nponionin-nponioHamiay ~ (980mr, 2,38mmornb) y  cymiwi 11  06/06
eTunayeTar - etaHon (10mn). PeakuinHy cymill rigpytoTe B aTMOCgepi BOAHIO, WO NOQAaeTbCs 3 NpueaHaHoro 6anoHy,
npoTsirom 24rof. PeakuinHy cyMmill inbTpyoTh Kpisb Wap LeniTy i ginbTpaT KOHUEHTPYTh. OUULLIEHHS 3a 4ONOMOroH
PXCT (xonoHka Biotage) npu erntotoBaHHi 3a gonomoroto cymiwi 30% eTunauertar - rekcaH pae 332mr (43,4%)
NpPoaYKTY. TH-AMP (aueToH-dg) & 9,95 (broad s, 1H), 7,75-7,58 (m, 4H), 7,35 (m, 3H), 2,61 (q, J=7,2l'y, 4H),
1,05 (t, J=7,2My, 6H); PX-MC (EP MH*=323) R~=0,20 (30% eTunauerar - rekca).

Crapia 4: OpepxaHHsA LYKaHNX crnonyk:
N-{3-[3-amiHo-2-(2,4-anxrnopbeH30in)-6eH3odypaH-6-in]-deHin}-N-nponioHin-nponioHamig

H,

0
1
0
Dj,NTO cl
HG CH,
[o N-(4'-uiaHo-3'-rigpokcun-6icheHin-3-in)-N-nponioHin-nponioHamiay (70,0wmr, 0,22mMmonb) i 2,

2' A'-TpuxnopauetodpeHoHy (48,5mr, 0,22mmonb, 1,0ek.) y 6essogHomy N,N-gumetuncdopmamigi (5mn) gopatoTb
kapboHaT kanito (60,0mr, 0,43mmonb, 2,0ekB.). PeakuiiHy cymiw nepemiwyoTs B atMmocdepi aproHy npu 80°C
npoTsirom 16ron. KopuyHeBY peakuiinHy CyMill OXOnoaxyloTb Ta po3baBnsoTb eTunayetatom Ta Bogok. OpraHivHui
lwap NpPOMMBAIOTb HACUYEHUM BOOHWM PO3YMHOM XIIOPMAY aMOHilo, BOAOIO, PO3COfIoM Ta cylwaTb Hag cynbdaToMm
HaTpito. PO3YMHHUK BUNAPKOTL 3a MOHWKEHOTO TUCKY | HEOYMLUEHUM NPOAYKT ounwaTe 3a gonomorow PXCT
(konoHka Biotage), entototoum 3a pgonomoroto cymiwi 20% eTunaudetaTr - rekcaH, i ogepxyoTb 39,6Mmr (35,8%)
npoAykTy. 'H-AMP (auetoH-dg) & 8,10 (d, J=8,4I'y, 1H), 7,83 (d, J=6,3My, 1H), 7,72-7,53 (m, 7H), 7,30 (m,
1H), 7,08 (broad, s, 2H), 2,63 (q, J=7,2I'y, 4H), 1,04 (t, J=7,2l"y, 6H); MC EP (MH*=509); R=0,25 (30% eTunauetar -
rekcaH).
Cragis 5: OgepxaHHa N-{3-[3-amiH0-2-(2,4-anxnopbeH30in)-6eH3odypaH-6-in]-nipuanH-1-un}-nponioHamigy

[o N-{3-[3-amiHo-2-(2,4-anxnopbeH30in)-b6eH3odypaH-6-in]-ceHin}-N-nponioHin-nponioHamigy (230w,
0,45mmonb) y 6e3sogHomy THF (5mn) gogatoTe 2 H BogHui po3dmH NaOH (0,46mn, 0,90mMmonb, 2,0ekB.). PeakuiHy
CYMilL nepeMmillytoTe NpU KUN'ATIHHI 3i 3BOPOTHUM XONMOAMUIIBHUKOM npoTarom 16rod. PeakuiiHy cymiw po36asnsitoTb
eTunaueTatom Ta Bogow. OpraHidHUIA LWap NpoMUBalOTb HAacMYeHWM BOAHWMM PO3YMHOM XFlopudy amoHilo, BOAOI0,
pO3CorioM Ta cylwaTb Hap CynbdhaToM HaTpilo. PO3YMHHUK BMNapoOTe 38 NOHUXKEHOrO TUCKY i HEOYMLLIEHWIA NpodyKT
ouuwatoTe 3a gonomoroto PXCT (kornoHka Biotage), entototoun 3a gonomoroto cymiwi 20% eTunauetaT - rekcad, i
onepxyloTb 161Mr (78,4%) xoBToi TBepaoi pevosuHu. 'H-AMP (aueToHi) § 9,02 (broad s, 1H), 8,00 (m, 1H), 7,95
(d, J=6,9Iuy, 1H), 7,53-7,40 (m, 6H), 7,28 (m, 2H), 6,96 (broad s, 2H), 2,26 (q, J=7,8Iy, 2H), 1,04 (t,
J=4,5I'y, 3H); MC EP (MH*=453); Ry=0,28 (30% eTunaueTaT - rekcaH).

Mpuknag 29

MeTtoaunka B-5

Mpuknag - [3-amiHo-6-(4-meTunTio®eH-3-in)-6eHsodypaH-2-in]-2,4-auxnopdeHin)-MmeTaHoH
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Cragis 1. OgepxaHHs 2-rinpokcn-4-(4-metuntioden-3-in)-6eH3oHiTpuny

8

4-Bpom-2-meToKkecn-6eH30HITPMN (2,4r, 11,32MMonb) posunHstoTe y DMF (25mn). o uboro posyuHy AopatoTb
Gic(niHakonato)gnbop (3r, 11,88mmornb), auetat nanagito(ll) (0,76r, 0,34mmonb) i auetaT kanito (3,3r, 34MMonb).
Lito cymiw gerasytoTb WIAXOM NpogyBaHHA 3a gonomoroto Ar npotsrom 15xB i HarpiBatoTe npu 80 °C npoTtarom 5rog.
Ho cymiwi noTtim popatTts 3-6pom-4-meTuntiocdpeH (1,8r, 10,2mmonb), kapboHaT uesito (5,53r, 17mMmonb) i
TeTpakic(TpudenindocdiH)nanagin(0). PosunH nepemiwytoTb npotarom 18rog npu 80°C. PeakuiliHy cymill BUnMBalOTb
y cymiw etunauyertar:eoga (1:1, 200:200mn). OpraHiyHMA Wwap BioQinawTb | OOAATKOBY KiNbKICTb  NPOgyKTy
eKkcTparyloTe 3a gonomoroto EtOAc (3X200mn). OpraHivHi wapu o6'egHytoTb, npoMuBaloTe poacorioMm (100mn) Ta
cywaTtb Hapg cynbdaToM Hatpito. OpraHiyHUiA wap KOHLUEHTPYTb Y BakyyMi i HEOUMLLEHUN MpOoOyKT PO3YMHATb Y
MeTuneHxropuai (2,5mn) Ta oxonomxkywTe Ao 0°C. HdopatoTe xnopua antominito (0,726r, 5,45mmonb) Ta posynH
nepemiwytoTb npotarom 5xB. [oTim gogatoTe etaHTion (0,339r, 5,45Mmorb) Ta po3ynH NepeMillyoTb NPOTAroM 2rof
npu KiMHaTHIn Temnepatypi. JogatoTe Bogy (10Mn) ANsS NPUNUHEHHS peakwii i NPOQYKT eKkcTparyloTh 3 BOGHOMo wapy 3a
ponomoro MetuneHxnopuay (3X20mn). OpraHivHi Wwapn ob'egHy0Th Ta cylwaTb Hag cyrbgaTom HaTpito. OpraHiyHui
PO34YMH MOTIM KOHUEHTpYITb Yy Bakyymi. ®new-xpomatorpadia (10% EtOAc:HEX —»30% EtOAc:Hex) gae 0,231r

(9,75%) 2-rinpokcu-4-(4-meTun-TiodpeH-3-in)-6eHsoHiTpuny. 'H-AMP  (MeTunenxrnopugi) § 7,56 (d, J=8,5My, TH),
7,31 (d, J=4,2I'y, 1H), 7,25-7,03 (m, 4H), 2,29 (s, 3H). PX-MC 4V: 3,34xs, [M+H]*: 216,1,
Cragis 2: OpgepxaHHsa [3-amiHo-6(4-MeTun-Tioder-3-in)-6eHaodypaH-2-in]-2,4-anxnopgeHiny MeTaHoHy

F

Mpn nepemiwyBaHHi [0 PO3YUHY 2-Tigpokcu-4-(4-MmeTun-TiogpeH-3-in)-6eH30oHITpuny, oTpumaHoro Ha cragii 1
(0,050r, 0,23mmorb), | 2-6pom-1-(2-xnop-4-dbTopdeHin)-eTaHory (0,071r, 0,28ummonb, 1,2ekB.) y 6e3BogHoMy
N,N-gumeTtundopmamiai (2mn) gonatoTe kapboHart kanito (0,048r, 0,35Mmonb, 1,5ekB.) i xoBTOrapsady peakuiiHy CyMmill
nepemiwytots npu 80°C npotarom 18rog. OTpuMaHy peakuiiHy CyMmill TEMHOrO BWMHHOIO KOMbOpY BWMBaOTb Y
eTunayetat (5mn) Ta Bogy (5mn). ETunauyertatHuin Wwap nNpoMMBalTb BOLOK Ta po3coniom. OpraHidHuiA wap notim
cywatb (MgSO,), dineTpyloTe Ta BUNapOTbL Y BakyyMi. HeounlleHnid NpogyKT po3yYnHAITb B aueToHITpuni (2mr) i
oumLaloTb 3a gonomoroto BEPX (10% aueToHiTpun:Bona—»90% aueToHiTpun:Boaa). beHsodypaH 36upatots y BUrnagi
XoBTOI TBepaoi pedvoBuHu (0,066r, 40,0%). H-AMP (CDCly) & 7,72 (d, J=7,6l'y, 1H), 7,63-7,584 (m, 1H),
7,38-7,30 (m, 4 H), 7,18-7,09 (m, 2H), 6,05 (s, 2 H), 2,30 (s, 3H); MC PX-MC (MH *=386,2), 4Y=4,12x8.

[opnatkoBi cnonyku, HaBedeHi HUk4Ye B Tabnuui 1, ogepXyoTb Tak, Sk Le onucaHo Bulle, Bubmpatoymn BignosigHi
BMXiOHI peYOBUHM, L0 ferko AOCTYMHI i/abo CUHTe3 AKWX ONUCaHWi y LUbOMY BMHaxomfi, Ta BUKOPUCTOBYIOTE cnocobu
MeToguk A i/abo B, onncaHi Buwe, abo iHWi cTaHaapTHiI XiMiYHI METOAMKK, BiDOMI B L ranysi TEXHIKK.

Tabnuus 1

Mpuknagm cnonyk, CMHTE30BaHMX 3a MeTogukoto B
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Ry (TILX

PXUMC | CaHTes |CuHTe:
M puiknapn CrpykTypa POIHHMHHMKE) aeHps |y 0
abo YY (xs)*
T,
| ' Ri=0,41[25%
30 o 4160 A-1 B-1
ol . EtQAcHEX]
|
Ry =050 [30%
" 3740 npoq. B-1
EtOAC/HEX]
Rr=10,45 [30%
32 3420 npeq. B-1
EtOAHEX]
NH, 0
Ry = 0,30 [30%
33 ¢ 357.0 A4 B-1
Y EtOACHEX]
HH,
" | Re=0.14npuN
34 ! o 3482 apof,. B-2
NN S0/50 BEYOACHEX]
H,yls
Ry =043,
5 HEX/EtQAC = 5250 npog. B-4
7030
R = 0,42,
36 HEX/EtOAG = 509,0 npag. B-4
70/30
R = 0,28,
37 HEX/EtOAC = 505,0 npoa. B4
70/30
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R: (TWX
A e ] PX/MC | CuHTes [CunTes
HMKknan, T a O34YHMHHKHXA
i Py P e | o |
i afo MY (xe}*
38 Wy =3 91 3782 A-5 B-5
349 Uy =4 08 4301432 A2 B-5
R=0,51 [ 50%
40 380 npon. B-2
EtCACHEX]
Rr=0,4 [ 0%
41 344 npoa. B-2
EtQACIHEX]
Ri=034 [25%
42 450 A2 B-1
EtOAc/Hex]
hH,
43 h uy = 2,81 3150 | npoa. | B-3
| o (o 0
N.--"
BuHocku:

*Hwx4ye onucaHi ymoBu npoBegeHHa PXMC: BEPX - mac-cnektpu 3 enektpoposnuneHHam (BEPX EP-MC)
ofepxyBanuM 3 BMKOpUCTaHHAM cuctemn BEPX Gilson 3 pgBoma Hacocamu Gilson 306, aBToMaTUYHUM
npo6oBinbipHnkom Gilson 215, geTektopom 3 giogHoo maTtpuueto Gilson, konoHkoto YMC Pro C-18 (2x23mm, 120 A) i
KBagpynonbHUM  Mac-cnektpomeTpoMm Micromass LCZ 3  opauHapHMMm  ¢poKycyBaHHAM 3 iOHi3auieto
€rNeKTPopPO3NUNEHHAM No z-HanpsiMKy. CnekTpu ckaHytoTb Yy Agianas3oHi 120-1000at. og. macu npotarom 2c. [ai,
oTpumaHi getektopom BICP (BunapHWi OeTEKTop MO CBITIOPO3CilOBaHHID), TaKOX MPUAMAOTLCH NO aHanoroBoMy
kaHany. EntoloBaHHs B rpagieHTHOMY pexuvMi NpoBoasiTe 3a gornomorolo bBydepHoro posumHy A, Wwo aense coboto 2%
pO34MH aueToHITpuny y Boai 3 gogaBaHHam 0,02% TFA, i BydepHoro posudnHy B, wo saensie coboto 2% pos3ynH Boaun B
aueToHiTpuni 3 goaasaHHaM 0,02% TFA, 3i wWBMAKICTIO, AKka gopiBHoe 1,5Mn/xB. 3pasku entototoTb Y Takuin cnocié: 90%
A npotdarom 0,5xB, 3 nepexogom o 95% B npotarom 3,5xB i nigTpumyBaHHAM 95% B npoTarom 0,5xB, @ NOTiM KONMOHKY
noBepTalTb Y BUXiAHMIA cTaH npoTsarom 0,1xB. MNoBHUIA Yac aHanisy ckrnanae 4,8xB.

**npog. o3Ha4yae - HasBHa y NpoaAaxy.

3arancHa metoguka C: OpgepxkaHHsA cnonyk Qopmynu (1) Yepes 6-iiog-6eHsodypanu (IV)

HaeeneHe Ha CxeMi peakuit ona 3aransHoi MeToankn C HukYe sBnsie cobol 3aCTOCOBHY B 3aranbHOMY BUMNagKy
MeTOAUKY ofepkaHHs cnonyk copmynu (1) yepes npomixkHi npogyktn dopmyn (IV) i (V). KoHgeHcauis HaneXHUM YHOM
3amiweHoro 2-uiaHo-5-nogdpeHony (Il) i 1-apun-2-ranoreHetaHoHy (lll) y ny>kHomy cepepoBuLli (Takomy sik kapGoHaT
uesito, kapboHaT kanito, kapboHaT HaTtpito, DBU), y posumHHuKy, Takomy sik DMF, MeCN, npu Temnepatypax Big
KimHaTHOT po 100°C pae 6-rion6eHsodpypan (V). KartanisoBaHi nanagiem peakuii cnonydenHs mix (V) i
apunbopoHoBUMK KncnoTamu abo GopoHatamu (V1) gaoTb wWykaHi cnonyku. AnbTepHaTuBHO, 6-riog-6eHsodypaH (IV)
nepeTBoOpIotoTb Ha GopoHaT (V), AKMIA NOTiIM BMKOPUCTOBYIOTE AN OAEePXaHHS LUYKaHUX CMOJTyK LWUIIAXOM CMofydeHHs 3
apunranoreHigamu (V1) npu katanisi nanagiem.

Cxema peakuit ans saranbHoi metoankn C
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Mpuknag 44

MeTtoauka C-1a
OpepaHHa [3-amiHo-6-(3-nipnanHin)-1-6eH3odypaH-2-in](2,4-anxnopdeHin)MeTaHoHy

Cragis 1: OgepxaHHa BUXIQHOT pe4oBUHM: 2-LiaHo-5-noadeHon
H

o =
o
.
| oM

Mpn nepemiwyBaHHi Ao posdunHy 3-nogdeHony (20,0r, 90,9vmonb) y 6e3sogHoMy AuxropeTaHi (60mn) npu 0°C
pogatoTe 1,0M Tpuxnopug 6opy B auxnopmeTadi (100mn, 100,0mmonb, 1,1ekB.), a noTiM MeTunTiouyiaHaT (6,85mn,
100,0mmonb, 1,1ekB.) i xropua antominito (12,1r, 90,9vmonb, 1,0ekB.). PeakuiiHy cyMmill nepemilyoTe Npyu KiMHaTHIRN
TemnepaTtypi npoTsirom 3 AHiB, a NoTiM oxonomxkytoTe Ao 0°C. [lo TEMHO-KOPUYHEBOI peakuinHoi cymiwi aogatoTse 50%
BOOHUM po34mH rigpokenay Hatpito (150mn) go pH 11. OTpumaHi oBTi BoasHi Wapyn nepeMiwyoTs NpU KUMN'ATIHHI 3i
3BOPOTHUM XOSOAWSIBHMKOM MNpPOTAroM 3rod, a MNoTiM OXONOMXKYKTb OO KiMHATHOI TemnepaTypwu. [ABodasHi wapwu
noginsaTb | 3Ha4eHHA pH BogHoro wapy gosoaate Ao 1 3a gonomoroto 50% BOAHOrO po3yMHy XIopuay BOAHIO Mpu
0°C. Tigkncneny BoaHy cymiw ekcTparytoTb eTunauetatom (3X400mn)  o6'egHaHi opraHivHi wapwn cywatb (NaySO,),
PINbTPYIOTE | KOHUEHTPYIOTE 38 MOHWXKEHOro Tucky. [lepekpucrtanisaudia i3 cymiwi edip-rekcaH (200mn) pae
2-LiaHo-5-oadeHon y Burmagi 6inoi Teepmoi pedosuHn (14.8r, 66,4%). 'H-IMP (DMSO-dg) & 11,43 (s, 1H),
7,38-7,36 (m, 2H), 7,29 (dd, J=8,4, 1,5y, 1H); MC MN'X-MC (M*=245; YY=7 45xB); R=0,16, 25% eTunauerar - rekcaH.

Cragis 2: OgepxaHHa NPOMIXKHOIO NpoayKTy: (3-amiHo-6-noa-1-6eHaodypaH-2-in)(2,4-guxropdeHin)MeTaHoHy

Mpn nepemiwyBaHHi 0O po3dnHy 2-UiaHo-5-oadeHony (3,68r, 15,0mmonb) i 2,2',4'-TpuxnopauetodeHoHy (4,02r,
18,0mMmonb, 1,2ekB.) y 6essogHomy N,N-oumetundopmamigi (15mn) gopatoTe kapboHat kanito (3,11r, 22,5Mmorb,
1,5ekB.) | xoBTOrapaA4dy peakuinHy cymiw nepemiwytoTe npu 80 °C npotsarom 16rog. OTpuMaHy peakuiiHy cymil
TEMHOMo BUHHOMO KONMbOPY BUMMBaTb Yy eTunauetat (500mn) Ta Bogy (300mn). ETMnauetaTHWi wap nNpoMUBaloTb
Hacu4yeHUM BOOHMM PO3YMHOM XIlopuAay amoHilo, Bogol Ta posaconioM. OpraHidHui wap notiM cywats (Nay,SQO,),
PiNbTPYIOTE Ta BUNAPIOOTL 3a NOHMXEHOro TMUCKY. HeounweHnin npogykT ouvvwatotb 3a gonomoroto PXCT (konoHka
Biotage), entototoun 3a gonomoroto cymiwi 20% eTunaueTart - rekcaH. [Nepekpucranisayia i3 cymiwi guxnopmeTaH -
rekcaH nae 6GeHsodypaH y BUrMAQi xoBTOI TBepaoi peuoBuHu (6,16r, 95,0%). 'H-AMP (DMSO-dg) § 7,88 (d,
J=1,2ly, 1H), 7,82 (d, J=8,4'u, 1H), 7,74 (dd, J=1,5, 0,9y, 1 H), 7,61 (dd, J=8,4, 1,5y, 1H), 7,55 -7,51
(m, 4H); PX-MC (EP MH*=432/434).

Crapia 3: OpgepxxaHHs WykaHo! cnonyku: [3-amiHo-6-(3-nipnaunHin)-1-6eH3odypaH-2-in](2,4-auxrnopdeHin)MeTaHoHy
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Pos4ynH (3-amiHo-6-lion-1-6eH3odypaH-2-in)(2,4-auxnopdenin)metanory (2,0r, 4,63mmone) y Tonyoni (10mn) #
eTaHoni (10mn) gerasytoTb aproHoMm npoTsirom 10xB. Y uUel MOMEHT gopaktTb nipuanH-3-6opoHoBy kucnoty (740wMr,
6,02mmonb, 1,3ekB.), a notim [1,1'-6ic(andeHrindocdiHo-dbepouer]anxnopnanagieBnin(ll) komnnekc i3 gUXIopmMeTaHoM
(1:1) (378wmr, 0,46mmonb, 0,1ekB.) i 2M BogHMI po3uuH Na,COz (11,6mn). PeakuiiHy cymill npodyBaloTb aproHoMm
npoTsiromM we 10xB, a noTiM HarpiBaoTe Npu 80°C npoTsAromM Hodi. PeakuiliHy cyMilw po3baBnsoTb eTunaueTaTomMm,
NPOMMBaKTL BOAOHK, PO3CONIOM Ta cyllaTb Hap cyfNbgartoM MarHito. PO34MHHMK BUNy4YaloTb 3@ MOHWMXKEHOTO TWUCKY W
ouvwatoTb 3a gonomoroto PXCT (koroHka Biotage), entototoun 3a gonomoroto cymiwi Big 45 go 65% etunauerar -
rekcaH, | onepxyioTb 1,69r (95,3%) xoBTol TBepaoi pevoBuHM sik npoaykT. 'H-AMP (DMSO-dg) § 8,95 (d, J=2,4Iwu,
1H), 8,56 (dd, J=4,5, 1,5y, 1H), 8,14 (d, J=8,4l'y, 2 H), 7,83 (s, 1H), 7,76 (d, J=1,8Iy, 1H), 7,66 (dd,
J=8,1, 1,2y, 1H), 7,58-7,53 (m, 4H), 7,47 (dd, J=8,4, 4,8y, 1H); PX-MC (EP MH "=383/385, YY=2,58MmiH). AHarlia:
pospaxoBaHo Ans CooH2CloN,O,: C 62,68% H 3,16% N 7,31%, 3HangeHo C 62,41% H 3,18% N 7,23%.

Mpuknag 45a

MeTtoauka C-1b

OpepxaHHa (3-aMiHo-5-bTop-6-nipnanH-3-inbeHsodypaH-2-in)-2,4-AnxXrnopgeHin)-MeTaHoHyY

Cragis 1: Ogep:xaHHa BUXIgHOT pe4oBUHW: 4-aMiHO-2-6eH3UMoKCU-5-pTOpOEHIOHITPUIY
F 2N
Loy

Cymiw 4-amiHo-2, 5-gndtopbensoHiTpuny (500mr, 3,24mmonb), ©eHaunosoro cnupty (385,9mr, 3,57MMorb,
1,1ekB.), kapboHaTty kanito (896,2mr, 6,49Mmonb, 2,0ekB.) | MOMEKYNSPHUX CUT 3 po3MipoM Mip 4 aHrcTpemmu
(500mr), y ©esBogHomy N,N-gumetuncopmamigi (6,5mn) nepemiwytots npu 100°C B aTmocdepi aproHy NpoTsarom
24ron. PeakuinHy cymiw po3baBnaioTb eTunauetaToM, NMpoMyBalTb BOLOK, PO3COMIoM Ta cyllaTb Hapg cynbdaToMm
HaTpito. PO34YNHHWK BUITyYal0Tb 3@ NOHUXEHOIO TUCKY | HEOUNLLIEHY peYOBUHY o4unLaloTb 3a gonomMoroto PXCT (koroHka
Biotage), entototoum 3a gonomoroio cymili 15% eTunauerar - rekcan, | onepxytoTs 155,0mr (19,7%) npoaykty. 'H-AMP
(DMSO-dg) § 7,42-7,32 (m, 6H), 6,49 (d, J=7,5I"y, 1H), 6,27 (broad s, 2H), 5,09 (s, 2H); PX-MC (EP MH*=243,
Yy=2,75xB); R=0,27 (25% eTunaueTtarT - rekcaH).

Cragis 2: OgepxaHHa BUXigHOT pedoBUHN: 5-pTop-2-ringpokcn-4-ion0eH3oHiTpuy

Ho cycnehsii 4-amiHo-2-6eHannokcn-5-ptopbeHsoHitpuny (155,0mr, 0,64MMOMb) Y KOHLEHTPOBAHOMY BOOHOMY
posunHi HCI (2,6mn) npu 0°C popatoTb HITpUT HaTtpito (66,2mr, 0,96MMonb, 1,5ekB.), poavnHeHnid y Bogi (1,0mn).
Micns nepemiwysaHHs npu 0°C npoTtaroM 1rog, AodarTb po34uH oguay kanito (159,3mr, 0,96Mmonb, 1,5ekB.) y Bogi
(5,1Mn) Ta peakuiliHy Cymill nepemilyoTb NpY TeMNepaTypi HABKOMULLHBOTO cepenoBumLla NpoTsaroM 3 AHIB. PeakuiHy
cyMmilw po3baBnaloTb eTunaueTaTtoM, NPpoMMBaloTb BOAOK, PO3COSIOM Ta CylwaTb Had cyfnbdgaTtoM HaTtpito. Po3dnHHKK
BUMyYaloTb 3@ MOHWXEHOro TUCKY | HeoudulieHy peYoBUHY ouuwjatoTe 3a gonomoroto PXCT (konoHka Biotage),
eniololoYM 33 AonoMorolo cymiwi 25% eTunauetaT - rexkcaH, i ofepxyloTe 63,0Mr (37,4%) npomykty. 'H-AMP
(DMSO-de) 5 10,20 (broad s, 1H), 7,54 (d, J=5,1T"uy, 1H), 7,47 (d, J=7,2I'uy, 1H); R=0,16 (25% eTunaueTar - rekcaH).

Crapis 3: OgepxaHHs BUXIOHOT pe4YoBUHU: 3-amiHO-6-ofa-1-6eH3odypaH-2-in)(2,4-anxnopdeHin)-MeTaHoHY
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Mpwn nepemillyBaHHi no PO34MNHY 5-pTOp-2-rinpokcn-4-noabeH3oHITpuny (60wmr, 0,23mmornb) i
2,2' 4'-tpuxnopayetodeHony (76,5mr, 0,34mmonb, 1,5ekB.) y 6essogHomy N,N-gumetmndopmamigi (3,3mn) gogatoTb
kapboHaT kanito (47,3mr, 0,34mmonb, 1,5ekB.) i oBTOrapsady peakuiiHy cymiw nepemiwytots npu 80 °C npoTsrom
16rog. OTpMMaHy peakuiiiHy CyMill TEMHOFO BUHHOMO KOMbOpy BUNuBaloTb y eTunauetat (100mn) Ta Bogy (50mn).
ETvnaueTtaTHuiA Wwap NpoMMBaKOTb HACUYEHUM BOOHWMM PO3YMHOM XJlopuAdy aMoHilo, BoAok Ta poaconioM. OpraHivHui
Wwap noTiM cywaTb Hag cynbdatom HaTpilo, iNbTPYOTE Ta BUNAPOOTE 3@ NMOHUXEHOTo TUCKY. HeouuweHun npogykt
ouvwaTe 3a gonomoroto PXCT (kornoHka Biotage), entototoun 3a gonomoroto cymiwi 15% etunauertaT - rekcad, i
onepxytoTs 41,0Mr (39,9%) npoaykty. 'H-AMP (aueToH-dg) & 7,95 (d, J=4,5Iy, 1H), 7,83 (d, J=7,5I'y, 1H), 7,65
(d, J=2,1T'y, 1H), 7,61 (s, 1H), 7,56 (d, J=1,8I"y, 1H), 7,00 (broad s, 2H); PX-MC (EP MH*=450, 4Y=3,78x8); R{=0,39
(25% eTunaueTtart - rekcaH).

Crapia 4: OpepxaHHsA LyKaHoT CMonyKu:
(3-amiHo-5-pTOP-6-NipnAanH-3-inGeHsodypan-2-in)-2,4-anxnopdeHin)-MmeTaHoHy

Lito cnonyky ogepxytoTb 3 (3-amiHo-6-lion-1-6eH3odypaH-2-in)(2,4-auxnopdeHin)metaHony (38,0mr, 0,08mMmonb) y
cnocibé, onucaHui Ans [3-amiHo-6-(NipnaunH-3-in)-1-6eH3odypaH-2-in](2,4-anxnopdeHin)MeTaHoHy, | OAepXyloTb
13,0mr (38,4%) npoaykty. 'H-AMP (aueton-ds) & 8,84 (t, J=1,8Mu, 1H), 8,64 (dd, J=4,8Mu, 1,5My, 1H), 8,06-8,01
(m, 1H), 7,92 (d, J=10,2I'y, 1H), 7,66 (d, J=1,8My, 1H), 7,63 (s, 1H), 7,62 (d, J=6,0ly, 1H), 7,56 (dd,
J=8,1y, 2,1y, 1H), 7,45 (ddd, J=7,2I"y, 4,8y, 0,9y, 1H), 7,05 (broad s, 2H); PX-MC (EP MH*=401, YY=2,66xs).

B onucaHy Buwe meToauky ctagii 3 MoxXyTb OyTW BHECeHi HeBenuki 3aMiHM LWoAo nanagieBoro katanisatopa, KW
BMKOPWCTOBYETLCS NPW KaTanisoBaHWX nanagiem peakuisax cnonyyeHHs:, K Le nokasye HaBedeHUA HUXYe Npuknag:

Mpuknag 45b

OpepxaHHs [3-amiHo-6-(2-meTun-geHin)-6eHaodypaH-2-in]-(2,4-guxnopdeHin)-MmeTaHoHy

Y  nocyauHy ob'emom 7 M npu nepemiwyBaHHi  npumiwytots  75mr  (0,17Mmonb, 1ekB.)
(3-amiHo-6-og-1-6eH30dypaH-2-in)(2,4-anxnopdeHin)metaHody B 2,5mMn  gerasoBaHoro aproHom DME. [Jo Hboro
popatoTts 10mr (0,01mmonb, 0,05ekB.) Pd(PPhg), Ta nocyanHy cTpywytoTb npoTaroM 5xB. Y Leil MOMEHT AoaaTb
29,1mr (0,21mmonb, 1,2ekB.) 2-meTundeHinbopoHoBoi kucrotn i 0,43mn (0,43mmornb, 2,5ekB.) 1M Na,COz Ta
peakuiiHy cymiw cTpywyTb npu 80°C npoTAroMm Hodi B aTtMocdepi aproHy. MoTiM NeTki peqoBUHW BunydaroTb i
3anuWoK o4mllaTb 3a gonomoroto npenapatusHol TLUX (25% EtOAc/Hex) i ogepxytoTb 42,9vr (62%) LykaHoro
npoaykTy vy BurnsaAi xosToi TBepaol pevoBuHu. 'H-AMP (DMSO-dg) & 7,91 (d, 1H), 7,63 (d, 1H), 7,56 (d, 1H),
7,49 (dd, 1H), 7,34-7,24 (m, 8H), 2,28 (s, 3H), PX-MC (3 ioHizauieto 3a gonomoroto EP MH*=396,3, 4Y=3,86x8),
TWX R=0,48 (25% EtOAc/Hex).

Mpuknag 46

MeTtoaunka C-2:

OpepaHHs [3-amiHo-6-(2-MeTun-3-nipuaunHin)-1-6eHsodypan-2-in](2,4-guxnopdeHin)-MeTaHoHy

Cragia 1 OpepxaHHsA BMXiOHOI PEYOBUHU:
[3-amiHO-6-(4,4,5,5-TeTpameTun-1,3,2-giokcaboponaH-2-in)-1-6eH3odypan-2-in](2,4-guxnopdeHin)MeTaHoHy
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v CH; cl
PoaunH  (3-amiHo-6-og-1-6eH3odypan-2-in)(2,4-anxnopdeHin)metaHory  (225mr, 0,52mmone) vy 1,4-piokcaHi
(2,6mn) aerasylotb aproHom NpoTAromM 30xs. Y Len MOMEHT aoaaTb

[1,1'-6ic(amndeHindocdiHo)-dbepouen]anxnopnanagin (ll), komnnekc i3 guxnopmetraHom (1:1) (12,8wmr, 0,02mMmonb,
0,03ekB.), a notim TpuetunamiH (0,22mn, 1,56mMmonb, 3,0ekB.) i niHakonGopaH (0,13mn, 0,89Mmonb, 1,7ekB.).
PeakuinHy cymiw npoaysBatoTb aproHoM npoTsaroM we 10xB, a noTiM HarpiatoTe npyu 80°C npoTaroM Hodi. PeakuinHy
CyMilW po3baBnalTb eTuraueTaTtoM, NMpoMMBalOTe BOAOK, PO3COSIOM Ta cylwaTb Had CyfnbdaTtoM HaTpito. Po3unHHKK
BUMyYaloTb 38 MOHWXKEHOro TUCKY W oumwatoTb 3a gonomoroto PXCT (koroHka Biotage), entototoun 3a gonomororo
cymiwi 15% eTtunauetaT - rekcaH, i ogepxytoTb 154,5mr (68,7%) >xoBTorapsudoro cniHeHoi pedoBuHu. 1H-AMP
(DMSO-dg) & 8,05 (d, J=7,8Iy, 1 H), 7,76 (d, J=2,4u, 1H), 7,58-7,48 (m, 6 H), 1,28 (s, 12H); PX-MC (EP
MH*=432/434, YY=3,97MmiH).
Crapia 2: OpepxaHHsA LyKaHoT CMonyKu:

[3-amiHo-6-(2-meTuN-3-nipnaunHin)-1-6eHsodypan-2-inj(2,4-guxnopdeHin)MeTaHoHy

Poa4uH
[3-amiHO-6-(4,4,5,5-TeTpameTunn-1,3,2-giokcaboponan-2-in)-1-6eH3o-dypaH-2-in](2,4-anxnopdeHin)meTaHoHy  (65wmr,
0,15mmonbk) y Tonyoni (1,0mn) i etaHoni (1,0mn) gerasywoTb aproHoMm npoTsroMm 30xB. Y Ueli MOMEHT [oaalTb
3-6pom-2-meTunnipuanH (33,6wr, 0,20MMOonnb, 1,3ekB.), a noTiM
[1,1'-6ic(amdpeHingocdiHo-pepoueH]anxnopnanagieBnin(ll) komnnekc i3 guxnopmetaHom (1:1) (12,3mr, 0,02mMmonb,
0,1ekB.) i 2M BogHuMin po3unH Na,COjz (0,38mn). PeakuiiHy cymill npogyBaloTb aproHoM npoTaroM Lie 15xB, a noTim
HarpiBatoTb npu 80°C npoTarom Houi. PeakuinHy cymilw po3baensioTb eTunaueTaTtom, NpoMUBaoTs BOOOK, PO3CONOM
Ta cylwaTb Hapg CynbgaToM MarHito. PO3YMHHUK BUNyYatoTb 38 NOHMXKEHOrO TUCKY M ouMwaTb 3a gonomoroto PXCT
(konoHka Biotage), entototoun 3a gonomoroto cymii Big 45 go 65% etunaueTtar - rekcaH, i ogepxytoTb 23Mmr (38,5%)
JKOBTOI TBepOoi pevYOoBUHU AK MPOOYKT. TH-AMP (DMSO-dg) & 8,46 (dd, J=4,5, 1,5y, 1H), 8,11 (d, J=8,4I'u, 1H),
7,75 (d, J=2,1T'u, 1H), 7,64-7,56 (m, 5H), 7,46 (s, 1H), 7,31-7,27 (m, 2H), 2,41 (s, 3H); PX-MC (EP MH*=397/399,
YUy=2,34xs).

[onaTtkoBi crnonykun, HaBedeHi HuxYe B Tabnuui 2, ogepKyoTb Y cnoci®, aHanoriYHnin onncaHomy Bulle, Bubuparym
BiONOBIgHI BMXiOHI peYoBUHW, $SKi Nerko [OCTyNHi i/abo CUHTE3 SKMX OMWCaHUA Yy UbOMYy BWHaxomi, Ta
BUKOPUCTOBYIOUM cnocobu, onucaHi Buile, abo iHWi cTaHAapTHI XiMiYHI MeToaMKN, BiGOMI Y Ui ranysi TEXHIKW.

Tabnuusa 2

Mpuknagn cnonyk ®opmynu (1), CUHTE30BaHUX 3a 3aranbHoK MeTogmkolo C
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Ry {TLUX PX/MC
Mpukna Cunre | 3 [V} |Cuare
n CTpykTypa po34unHHKE2} |([M+H]+ 2| ago | 2 Q)
abo YY {xep* )
(vl
CH)
Rr=0,213 [50%
47 3548 .0 A3 | npop. | CA
EtOAC/HEX)
Rf =D,14 [25?“’0
48 401/4031 npon. | npeq. | C-1
EtOACHEX]
Ri= 0,14 {25%
48 4271429 npon. | npon. | G-
EfQACHEX)
50 =035 @5% | g C-1
npog. | npoa. -
EtOACHEX) pon. | ol
. Ry = 0245 (25% 126.0 o
. npad. | npoa. -
EtOAC/HEX) - poa
- Ri= 0,34 {(50% 187 0 oo
. npog. | npoa. -
EtOAGHEX) poA. | fipod
[
‘o Ri =025
=l
53 {,lr a {23%EtOAC/HEX| 388390 | npoa. | npeg. | C-1

cl

}
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CuHTe

Ry (TLUX FX/MC
MpMKna Cunre | 3 (V) | Conte
CypykTypa poaynHHKKa) |([M+H]+
B a(lly**| abo 3 b
afdo 4Y (xB)* )
(V1
N, Ry=0,13
54 He s ; (25%EtQACTHEX | 430/432 | npoa. | npoa. | C-i
cm j
55 " 7| Re=0.30 (25% 4121414 C-1
npoa. | npoa,. -
EtOAC/HEX) P P
Ny aG'G cl
Fe= 0,08 (25%
56 407/409 | npoa. | npon. | C-1
EtOACHEX)
Ry = 0,10,
57 HEX/EIOAC = | 347.0 A-3 | npop. | CA1
5050
Rf = U,21
b \ Apod. | npof. -
58 {25%EtQAC/HEX]| 4243 -1
T4y = 3,45
Ri=015
59 (25%EtOAC/HEX| 387,3 | npog. | npog. | C-1
MY = 3,25
R=0.48
a0 {25%EIOACHEX | 39683 | npon. | npea. | C-1
) MY = 3,86
Ry = 0,35
&1 (25%EtCAC/HEX] 4123 | npon. C-1
yHY = 3,69

-34-

7977 2 C2

UA



v N

c Ll L6 L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

1 CHHT&!
Ry (TLUX PXIMC
fMpMkna CuHrte | 3 (V) [CuHTe
CtpykTypa po3duHHKKA) ([M+H]+
a a (U™ abo 3
atbo YUY (xe)f” )
{VIin™
Rf = D,?E} [50“;&
62 400402 | npoa. | npog. | C-1
EtOAc/HEX]
| g Sl Ry = 0,85 [50%
63 424/426 | npoa. | npeg. | C-1
EtOACHEX]
HE 0 <
&4 Re=035150% | o ciarr -1
npan. | npon. »
EtOAcHEX] Po. P
65 Re= 075 150% | o0 C-1
EtOACHEX] POA. | IPOA. &
Ri = 0,75 [60%
66 416/418 | npon. | npoa. | C-1
FtOACHEX)
67 Re= 0TS I50% | osrace C-1
npon. | npon. -
EtOACHEX] | peA- | npoa
Rr= 'U,?E [50%
B8 426/428 | npoa. | npon. | C-1
EtDANHEX]
Ry =0,27
B9 (B0%EIQACHEX| 3980 A-4 | npoa. | G
JHY =213
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CHHTE

Ry (TLUX PX/MC
fpukna Cusnte | 3 (VI) |Cuute
Crpyxrypa posunHHKEKa) |([M+H]+
a s{lily*| abo | 3{l}
abo YY {xg)* )
(VHy**
\:H?D
70 ; F | Ry=033[30% 4750 o
s npen. | npoa. -
| EtOASMHEX] poA. | ap
'&N F
Rs = 0,25,
71 HEX/EWQAC= | 392,0 | npoa. { npoa. | C-1
70130
Ry =033,
iy HEX/EtOAC = | 380,0 | npon. | npeg. | C-1
70/30
- Rr= 6,40 [30% 3640 "y
. npog. | npea. -
EtOASHEX] POAL P
Rf:ﬂ,‘l'ﬁ
k-
4| 5 { (B0%EIOAC/HEX| 3734 | A4 | npog. | C-1
= = JUY =3,12
:“r o F R: = 0,51
75 8 ¢ (50%EtOAC/HEX| 3894 | A4 |npon. | CA
v e ) RT =3.25
IF,
2R R = 0,46
F
78 | @ (50%EtOAG/HEX| 3894 | A4 | npoa. | C-1
"= YUy = 3,26
~ L i Ri = 0,15,
77 @A""“ HEX/EtOAc = | 443,0 | npoa. | npoa. | ©-1
o F 50150
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CHHTE

Ry {TLLEX PX/MC
Apukna Cuure | 3 (V1) | CanTe
CTpykTypa poayuHHmnEKa) [{[M+H]+
a a(lll)**| ado | 3k
abo YY (xB)* )
{VIIy*
78 Ri=018150% | ogaay -1
nped. | npoa. -
EtOACIHEX] P P
Rf=ﬂ,43
79 (75%EIQACHEX| 374,1 A4 | npon. | C-1
JYY = 226
MH,
o
s, | Re=10,10[30%
80 a 3430 | npoa. { npeg. { C-1
N EtOAc/HEX]
Th,
81 R = 0,45 [30% 387 0 c
, npon. | npoa. -
EIOAHEX] POR. | IPoA
Re= 043 [30%
82 3870 | npoa | apoa. | C-1
EtQACHEX])
AR,
H,
; o | Re= 010 [30%
83 i 3990 . | G
. U\f .. | EtOAC/HEX] pod. | eeA
9\'.‘-1-' ?
CH,
I,
ot C
' 4 | Ry =0,15 [30%
84 | . 4350 | npoa. | npog. | C-t
EtOASHEX]
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C¥HTR

Ry (TLUX PX/MC
MNpvena Cwnre | 3 {VW} |Cunte
CTpykTypa pozurHHKKa) |([M+H]+
A 3 (ly**| abo | ail)
aBo YY (xe)* )
(VI
85 R = 0,50 [30% A60.0 "y
\ nped. | npoa. -
EtOAC/HEX] | P P
86 Ri=050130% | e C-1
, Apcg. | npon. -
EtOACTHEX] i P
87 Rr=035[30% 3840 C-1
0 | npoa. | rpog. | C-
E4OAC/HEX] POA. | MPoA
%8 R; = 0,46 [30% 410.0 o1
1 n o ' n D ' -
EtOAGHEX] poa. | boa
89 Ri=040130% | oo -1
. npog. | npon. .
EtOACHEX] P P
96 RI=04503%% 1 1oso o
, npoa. | npoga. -
E{OAC/HEX] POA- | iboa
H1 = 'D,DS,
a1 HEX/EtOAC = [ 3670 A-4 | npop. | C-1
7030
g R =0.28,
' £
a2 o HEX/ETIAC= | 4110 A-4 | npop. | -1
MOy F 70030
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Mpryna

R; (TLLX
PO3YMHHAUES)
abe YY {xB)*

PX/MC
([M+H]+
)

CHHTE
3 (Iy*=

i CHHTE
2 (V)
ato
)

CHHTeE
2 (1)

83

By = 0,28,
HEX/EtOAC =
FOf30

3910

npoa.

04

R =0,10,
HEX/EtOAC =
70/30

423,0

npog.

95

R = 0,08,
HEX/EIQAS =
W30

349.0

A2

npon,.

C-1

96

Ry = 0,05,
HEX/EWOAC =
7030

459,0

A4

npoda.

g7

m

R =030,
HEX/EIOAC =
70130

384.0

npom.

a8

Rr= 0,08,
HEX/EQAC =
T30

381,0

A4

npos.

C-1

89

Ry = 0,30,

. HEX/EOAC =

70130

3730

A2

npoa.

C-1

100

By = 1,05,
HEX/EIOAC =
T30

405,0

A2

npos.

c1
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CuHTe
Re {TLUX PX/MC
flpukna CrHTE | 3 (V1) |CuHve
CTpyxTypa posdusnuka) |{[M+H]+
a af{ly=| age | 3 (D
abo HY {xs8)* )
(VI
FIH, ol
- Ry = 0,05,
101 L HEXEOAC= | 4410 | A2 | npoa | G
A _ 2 f
oSen, 70,30
MM, - =
O —y ct R =0.10,
102 O i O HEX/EtOAc = | 363,0 | A2 | npoa. | C-1
R, 70130
Ri=0,14
103 (50%EtOAC/HEX| 3834 A2 | npop. | C-1
JHY =250
Ri =010,
104 HEX/EOAc = | 4230 | A6 | npoa. | C-1
5050
105 looes 3 Re= 0T (00% | 60 c-2
ﬁl‘m"J EtOAG) , npega. | npog. -
Hr,
o
| Re= 0,10 {25%
106 | a 383,0 | npog. | npoa. | C-2
N EtOAcHEX)
l
Ri=0.15
(OIOKCKHA
107 4610 | npoa. | npon. | C-2
KPEMHAIKO, PoA-| TP
EtOAsHEX, 4:6)
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[ [CHHTEI
Ry (TLIX PX/MC ]
Fpwvrna Cunre | 3 (Vl) | Cunte
Crpyuiypa pozunHHuka) [{[M+H]+
a a(lin*™| aGo | 3 (i)
abo 9YY (xe)* )
W"j**

Rr=0,13
{AHOKCUA
KPEMHIIO,
HO y EtOAGHEX, 3i7)

108 4120 | npog. | npoa. | C-2

Re= 0,11
Amo o | {BIOKCKR
1046 L\fj “ b KPEMHIND, 435 npea. | npoa. | G-2
- o | MeOHICH:Cl,
6/94)

Ri=0.09

(MIOKEAA 4260 | C-2
' npoo. | npoo. -
KPEMHIKD, bea. | nRen

EtOACHEX, 3/7)

110

R = 0,26
(ploKcg
KPEMHIIO,
= EIOASHEX, 3/7)

111 426.0 | npog. | npog. | C-2

C2

7977 2

n

v

R =10,23

IOKCK \

5 A 4210
KFEMHIHO,

EtQACHEX, 3/7)

112 nApoa. | npoa. | G2

e Rr = 0,29
| Cl
= [OKCLA
113 N & B0 5190 | npoa. | H11 | c2
KFPEMHIKD,

'|EtOACHEX, 3/7)
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| 1 CuiTe .
R {TLLX PX/MC
Npukna Cunte | 3 (V1) |CuuTe
CrpyKTypa pPO3YMHHKMKA) ({[M-+H]+
a i a{u*™| ado | = (i}
aBo YY (xB)* )
F (Ve
R = 0,55, 100%
114 472/ 474| npoa. | H-B c-2
EtQAL
H
H
Rf:U,‘}S
IOKCHK
115 4 & 505,0 | npoa. | H-11 C.2
KPEMHIHD,
~~-"“-,_f0-_'
H [EtOACHEX, 6/4)
118 Ri=0,15{10% 199.0 co
. npog. | npog. -
MeOH/EIOAL) ROA- | MRoR
R;= 0,23,
117 HEX/EtODAC = 485 4G7| npem. | H-10 f
70830
Ri=0,14 ]
AIoKCKA
118 ( 467,03 { npoa. | H-12 | G-2
, KFEMHIND,
,IEtDAc.n’HEX, 171
i, R = 0,24 T
|| il
ICKRCKA
119 ° * 439,0 | npop. | H13 | C2
e . KPEMHEHD,
“ M EtOAC/HEX, 3/2)
120 Ry = 0,33 (100% 186.0 c.2
. npeg. | npod. -
EHOAc) POR. | TPoA
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CHHTR
Ry {TLIX PX/MC
MNpukna Cuute | 3 (V1) |CwuTe
CTpYKTYpa po3unHHKKa) |[{M+H]+
a 3 (™ abo | z(l)
ato YY {xe)* )

(Vi

Re= 0,32 (100%

38680 | npog. | npoa. | C-2
EtOAc) PeA P

=012,
‘ HEX/EICAC= | 3820 [ A4 | npog. | ©-2
70130

Ri=0,14,
HEX/EtQAC = (398 4001 npon. | npoa. | C-2
7030 k

n

Ry= 0,30
{RIQKCIAA
KPEMHIIO. 4940 | npog. | H-12 | C-2
‘ MeCGH/CH,Cl;,
8/92)
Ri=0,17
iif:z‘:j 439,0 lll'lpo,ﬂ. H-14 | -2

EtOACHEX, 4/1)

125

v

Ry=0,07

s (QKCIAL

- KPEMHIIO,
Q EtQACHEX, 7/3)

4850 | npon. | H-12 | -2

126 ]

Ri=0,30

|
]
|

C2
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127

(QIOKCKL,
KPEMHIIO,
hMeOHICH.Cl,
6/94)
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Mpukna

Crpyxrypa

Ry (TLUX
POIYUHHMKA)
ado 4Y (x)”

128

;= ﬂ,32,
HEXEIQAL =
T30

PX/MC
{{M+H]+
)

4265/ 427

T

CHHTa
a (ly*

npoa.

Cunre
3 (VI)
abo
VI

npon.

CHHTE

a(l)

128

R =012
( (AISKCKL
KPEMHIHO,
EtOAC/HEX, 4/8}

465,0

rpon.

H-13

C-2

130

Ry= 0,24
(AIoKCUA,
KFEMHIYD,

EtOACHEX, 4/6)

4530

npos.

H-13

131

Ri=0,10
(QIoKCKA l
l KPEMHIO,
EHOAS/HEX, 6/4)

453,0

NpoA.

H-4

c-2

132

Ri= 035
(AIOKCIAA
KFEMRIO,

EtOACHEX, 4/6)

4400

npog,

H-15

c-2

133

Rr = U,'l?
(IOKCKn

] KPEMHIHS,

EIQACHEX, sn_;('

4690

npog.

C-2

-44-

7977 2 C2

UA



v N

cl L6 L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

[pukna :

CrpykTypa

} R¢ {TLLX I PXtac

PO3YMHHMKE)
abo YUY {xs)*

(M
)

CunTte| 3 {VI)

= (NI

| abo
J iy

Cu HTET
1

CunTe

3{

134

R¢= 0.55, 100%
Et0AC

472{ 474

npoa.

|

H-6

c-2

135

R, = (45,
HEX/EtQAG =
T0r30

}4451 447

1

f npoa.

npag.

c-2

136

137

Rr=0,14
(AlIOKCKT
KPEMHIH,

" |EOAHEX, 1/1)

483,0

npoA.

Ri=0,17
(QIOKCHL
KPEMHIK},

EICACHEX, 7/3)

453,0

npea.

138

139

140

i

I R=0,15

R =0,10
{aoKeua
KPEMHIO,

EtOACHEX, 3/7}

[
|

4750

npoA.

H=13

c-2

H-13

H-11

Cc-2

(aoKCKa
KPEMHIKQ,

Ry =023,
HEX/EHOAC =

EWOACHEX, 3i7)|

4890

401/ 403

70430

npoaq.

H-11

C-2

npoa.

H-7

C-2
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f Cetire
R: (TWX PX/MC
fprkna [CHHTE 2 [V} [ Cuure
CTpykTYpa po3duHHUEa) |([M+H]+
A aflin=| abo | z{l
ato YY (xB)* )
(V1)
Ri =30, l t
141 HEX/EtQAc = | 413,0 | npoa. { H-8 C-2
70430
Ry=0.26 1
[OKCKA
142 A 4220 | A2 | H13 | C-2
KPEMHIKO,
EtOACIHEX, 342} E
Ri= 10,12
IOKCHA
143 A A 4530 | Mpog. | H-14 | C-2
KPEMHIKD,
EIOACHEX, 4/1)]
R = 0,33,
144 HEX/EtOAC = (412f 414| npop. | H-O c-2
T30
Rr= 0,29 {40%
145 419,0 | npoa. | mpoa. | C-2
EtOAC/HEX)
BuHocku:

*Hux4e onucaHi ymoBu nposegeHHa PXMC: BEPX - mac-cnektpu 3 enektpoposnuneHHam (BEPX EP-MC)
ofepxyBanuM 3 BuKopuctaHHaMm cuctemm BEPX Gilson3 pgBoma Hacocamm Gilson 306, aBToMaTUYHUM
npo6osinbipHukom Gilson 215, geTekTtopom 3 giogHow MaTtpuueto Gilson, konoHkoto YMC Pro C-18 (2x23mm, 120 A) i
KBagpynonbHUM  Mac-cnektpoMmeTpoMm  Micromass LCZ 3 opauHapHMMm  ¢pOKycyBaHHAM 3 ioHi3auieto
€reKTPopOo3NUNeHHAM No z-HanpsiMky. CnekTpu ckaHytoTb Yy AgianasoHi 120-1000at. og. macu npotarom 2c. Hai,
oTpumaHi aetektopoMm BIACP (BMnapHWiA OeTekTop MO CBITMIOPO3CIOBAHHIO), TakoX NPMIAMAlOTLCA MO aHarnoroBoMy
kaHany. EntoloBaHHsi B rpafieHTHOMY pexrMi NpoBoasiTe 3a fornomMoroto BydepHoro posunHy A, Wwo asnse coboto 2%
PO34UH aueToHITpuny y Boadi 3 goaasaHHaM 0,02% TFA, i BydepHoro posunHy B, Lo aBnse coboto 2% po3yuH Boau B
aueToHiTpuni 3 gogaBaHHaM 0,02% TFA, 3i wewnakictio 1,5mn/xs. 3paskn entottoTb y Takuin cnocib: 90% A npoTsirom
0,5xB, 3 nepexogom Ao 95% B npotarom 3,5xB Ta nigTpumyBaHHaM 95% B npoTtarom 0,5xB, @ NOTIM KOMOHKY
noBepTalTb Y BUXiAHMIA cTaH npotsrom 0,1xs MNMoBHWIA Yac aHanisy cknagae 4,8xB.

**npopn. o3Ha4yae - HasiBHa y Npoaaxy.

3arancHa metoauka D: OpgeprkaHHs cnonyk cdopmynu (1) Yepes 6-6pom-6eH3odypaHoBi npomixkHi npoayktn (VIIN) i
GopoHaTtu (V)i (VI).

AnbTepHaTUBHI MeToankn OpgepxkaHHa cnonyku dopmynu (1) HaBedeHi HuxYe Ha Cxemax peakuii ans 3aranbHoi
metogukn D-1i D-2 i Ha Cxemi peakuin ans 3aransHoi metogukm D-3.

Y 3aranbHux MeToanKax D-1 i D-2 3aransHUn NPOMIXKHWIA NPOAYKT,
[(3-amiHO-6-Opom-6eH3odypaH-2-in)-(2,4-anxnopdeHrin)-metaHoH (VIII) BUKOPUCTOBYIOTL ANA OOEpPKaHHS 6-3aMilleHnx
aHarnorie 6eH3odypany dopmynu (). Crnonyky (VIII) cuHTesytoTe 3 4-6poM-2-pTop-GEHIOHITPUITY 3 BMKOPUCTaAHHAM
TPbOX NPOCTMX XiMIYHUX NepeTBOpeHb (OMB. ONUC EKCNEPUMEHTY), fIK Le MOoKasaHo Hwxk4e Ha Cxemi peakuiid.
KaTtanisoBaHi nanagiem peakuii cnonydeHHa mix (VIII) i apunbopoHoBuMK kncrnotamu abo GopoHaTamu (VI) gawoTtb
wykaHi cnonyku cpopmynu (1). AnsTepHaTuBHO, 6-6pombersodypaH (VIII) nepeTBoptotoTe Ha GopoHaT (V), SKMA NOTiM
BUKOPUCTOBYIOTb AN OAepXXaHHSA LUYyKaHUX CMOSyK LUMSXOM crnoryveHHs 3 apunranoreHigamu (VII) npu katanisi
nanagiem.

-46-

7977 2 C2

UA



v N

c Ll L6 L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

Cxema peakuin ons saranbHux metoguk D-1i D-2
] B, TH b 00, MeCHTHF /@fl}l
B g HATHFEHE Br Sha
o
e
B O

{Hly

O
oy w0 e
D i
B R T &/C[

AICL, £ DCM
HEr paRHHA

Pl HErpIB@mIA OH
MeTppuea By
eTonHKas Du2 Ft'-—-E{DR}:
)]
’ NH;.: Meropura D-2
mﬁ o~
Q
Hy& o oy R—Breel R R
HG CH, ]! 0

Axwo y popmyni (1) RT = Huxumii ankin, To cuHTe3 npoBoasThL BiAnoBiaHo Ao 3aransHoi Metogunkn D-3. MpoMikHMiA
npoaykt (VII) ayunyoTe 3Bu4arkHMMKM cnocobamu, a NoTiM BUKOHYKOTb BIiOAHOBIEHHST GopaHOM 3 ofepKaHHSAM
npomixxHoro npoaykty (IX). KatanisosaHi nanagiem peakuii cnonydeHHs Mmix (IX) i apunbopoHoBMMU Kncrnotamu abo
GopoHaTamu (V1) gatoTb wykaHi cnonyku cdopmynu (1).

Cxema peakuivt ans 3aranbHoi MeTogmku D-3

MeTtoaunka D-3

Metanuka 0-3

NH, R"‘E

56— %
0

Br 0o K /gg—‘(
Br ¢ R

Qv
H
g R-B(OR}, H-R1
) o
Qo =,
Rd. (n] Hl By 0 R.!
it {00
Mpuknag 146
OpepxaHHa [(3-amiHO-6-6poM-6eH30dypaH-2-in)-(2,4-auxnopdeHin)-MeTaHoHy
NH,
o
p Gl
Br o

Cl
Crapis 1: OgepaHHs BMXiOHOT peHoBUHN: 4-OpoM-2-MeTOKCU-BEHIO0HITpUny
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M

ar
gr o

CH,

Cymiw  4-6pom-2-cbTop-6eHsoHiTpuny (15,0r, 75,0mmonk), mMetaHony (30,4mn, 350mMmonb) i kapboHaTy Kanito
(31,1r, 225mmonb) y DMF (150mn) nepemiwytoTe B atMoccepi aproHy npu 55°C npoTarom Hodi. Y uen MomeHT TLUX
(100% wmeTWneHxropna) He BUABMAE BUXIOHY PEYOBMHY, Ta peakuiiHy cymiw BunvBawTb B edip (300mMn) Ta Bogy
(150mn). Wapu noginaioTb i opraHivyHWi Wwap npomuBatoTe Bogot (150mn) Ta poaconom (50mn), cywats Hag MgoSQOy,
hiNbTPyOTE Ta KOHLEHTPYIOTh 3a MOHUXKEHOro TUCKY, opepxytoun (15,2r, 95,5%) 4-6pom-2-MeTOKCMGEH3OHITpUN Yy
Burnagi 6inoi TBepOoi pe4oBUHM. TH-AMP (CDClg) & 7,41 (d, J=8,1T'y, 1H), 7,16 (dd, J=8,1, 1,6l'u, 1H), 7,13 (d,
J=1,6l"y, 1H), 3,93 (s, 3H); MC N’X-MC (M*=211; YY=6,15x8).

Cragis 2: OgepaHHsi NPOMIPKHOro NpogykTy: 4-06pom-2-rigpokcn-6eH3oHITpuny

M
e

ol
Br aH

Mpu nepemiwyBaHHi A0 po3dnHy 4-6pom-2-MeTokcn-6eH3oHITpuny (4,60r, 21,7MMonb) y MeTuneHxnopuai (20mn)
pofatTb xropug antominito (14,5r, 108mmons). lNMicna nepemiwyBaHHa B aTMocdepi aproHy npotarom 10xB gopaloTb
AoAaTKoBY KinbKiCTb MeTuneHxnopugy (30Mn) Ta Cymill KUN'aTsaTb 3i 3BOPOTHUM XONOAUSTBHUKOM B aTMocdepi aproHy
npoTaromM Hodi. PeakuiiHy cyMmilw noTiM po36aensoTe eTunaueTatoM, NPOMUBaOTbL BOAOK, PO3CONOM Ta cylaTb Hapg
cynbcaTtomM  MarHito.  PO3YMHHWK  BWMyYaloTb 3@  MOHWXEHoro  TUCKY, odepxytoun (4,091,  95,2%)
4-6pom-2-rinpokcn-6eH3oHITPUN Yy BUTNAAI NPoayKTY AcHo-ciporo konbopy. 'H-AMP (CDCI3) § 7,35 (d, J=8,4Iy, 1H),
7,19 (d, J=1,4"y, 1H), 7,14 (dd, J=8,4, 1,44, 1H), 6,15 (s, 1H); TWIX R=0,78 (50% eTunauetar - rekcaH).

Cragis 3: [(3-amiHo-6-6pom-6eH30dypaH-2-in)-(2,4-anxnopdeHin)-MeTaHoH

NH,
o
=
- | R o
Br O
Ci

Llto cnonyky ogepxywoTb 3 4-6pom-2-rigppokcn-6eHsoHiTpuny (4,0r, 20,3mMmonb) y cnoci®, onucaHun ans
[(3-amiHO-6-on-0eH3odypan-2-in)-(2,4-anxnopderin)-metaHoHy (Mpuknag C-1 crtagia 2), i ogepxytotb 6,1r (78%)
[(3-amMiHO-6-6pom-6eH3odypaH-2-in)-(2,4-aMXnopdeHin)-MeTaHoHy Y BUMMsAAi XoBToi TBepmoi peqoBuHu. 'H-AMP
(DMSO-dg) & 7,96 (d, J=8,3ry, 1H), 7,74 (d, J=1,6l"y, 1H), 7,72 (dd, J=1,7Ty, 1,0 'y, 1H), 7,56-7,49 (m, 4H),
7,44, (dd, J=8,5I'y, 1,7 I'y, 1H). MC PX-MC (MH*=386,1), PX MC 4V: 3,68xs.

Mpuknag 147

MeTtoaunka D-1:

KatanizoBaHe nanagiem cnony4veHHa [(3-amiHo-6-6poM-6eH3odypaH-2-in)-(2,4-anxnopdeHin)-MeTaHoHy I
apunbopoHoBux kucnot abo GopoHaTis

Y TOYHOCTI BUKOPUCTOBYIOTb MeToauku, onucani B [lpuknagi C-1, cragia 3, ane 3 3acTOCYBaHHSM
[(3-amiHO-6-Opom-6eH30bypaH-2-in)-(2,4-anuxnopdeHin)-MeTaHoHy (Vi 3aMicTb
[(3-amiHo-6-MonbeH3odypaH-2-in)-(2,4-guxnopdeHin)-metanoHy (IV). AHanorivHi peakuii Takox onucadi B [Npuknagi
D-3, crapia 2.

Mpuknag 148

MeTtoauka D-2

OpepxaHHa [3-amiHo-6-(3-eTundperin)-6eHsodypan-2-in]-(2,4-anxmnopdeHin)-MeTaHoHy

HyC

Cragpis 1: OpepxaHHs
[3-amiHO-6-(4,4,5,5-TeTpameTun-[1,3,2]aiokcaboponan-2-in)-6eHaodypaH-2-in]-(2,4-anxnopdeHin)-MeTaHoHY
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Cymiw  [(3-amiHO-6-6pom-6eH3odypaH-2-in)-(2,4-auxnopdeHin)-meTaHory  (2,5r, 6,5MmMonb), auetaTty kanito
(1,97r, 19,5mmonb), Bic(niHakonato)ambopy (1,99r, 7,79vmorb) y 6essogHomy DMSO perasyiote B aTmocdepi Ar
npotarom 30xB. MNoTim popatoTe Pd(dppf) »Cl, (0,53r, 0,65MMonb) Ta cymiw gerasytoTb we 10xB. PeakuiliHy cymiw
noTiMm HarpiatTb npu 100°C npotsarom 3,5rogn. PeakuiliHy cymiw noTiM BUNMBawTb y eTunauetar ta sogy. OpraHivHui
Wwap cywaTtb Hag cynbgaTtoM MarHito, inbTpyoTb | KOHLUEHTPYIOTL ¥ BakyyMi. HeounlleHnin 3anmwoK ovnwaTe Ha
KONOHLi 3 OIOKCMAOM KpemHito, entoooymn 3a gonomorol cymilli 25% eTtunauetart - rekcad, i ogepxytots 1,2r (43%)
3-amiHo-6-(4,4,5,5-TeTpameTnn-[1,3,2]aiokcaboponaH-2-in)-6eH3odypaH-2-in]-(2,4-guxnopdeHrin)-meTaHoHy  y
BUMMSAI KOPUYHEBO-KOBTOI TBEPOO! PEYOBUHU. H-AMP (CDCl,) & 7,81 (s, 1H), 7,67 (d, J=7Ty, 1H), 7,60 (d,
J=7T"y, 1H), 7,55-7,46 (m, 2H), 7,34, (dd, J=8,2I'y, 2,0y, 1H), 5,93 (bs, 2H), 1,33 (3, 12H). MC PX-MC (MH*=432,3,
434,2), PX MC 4Y: 3,95xs.

Cragis 2: OpepxaHHs [3-amiHo-6-(3-eTun-deHin)-6eH3odypan-2-in]-(2,4-anxnopdeHin)-MeTaHoHy

H.C

Lito cnonyky ogepxytloTe 3 1-6pom-3-etunbenson (0,06r, 0,30mmonb) y cnocib, onucanun ans
[3-amiHO-6-(2-MeTUNNipnanHin)-1-6eHsogpypaH-2-in](2,4-anxnopderin)metaHony (Mpuknag C-2 cTagis 2), i ogepXyloTb
35,1mr (37%) [3-amiHo-6-(3-eTun-ceHin)-6eH3odypaH-2-in]-(2,4-guxnopdeHin)-MeTaHoHy Yy BUMMAAi XOBTOI TBepAol
peqoBuHn. 'H-AMP (CDCl;) § 7,67 (dd, J=8,1T'u, 1H), 7,56-7,53 (m, 1H), 7,55-7,49 (m, 3H), 7,45-7,34 (m, 4H),
7,25-7,21 (dm, J=4Ty, 1H), 6,04 (bs, 2H), 2,72 (q, J=6Iy, 2H), 1,28 (t, J=6I"y, 3H). MC PX-MC (MH "=410,3, 412,1),
PX MC 4Y: 4,17xs.

Mpuknag 149

MeTtoauka D-3

OpepxanHa N-{3-[2-(2,4-anxnopbeH30in)-3-meTunamiHobeHsodypaH-6-in]-peHin}-auetaminy

Crapia 1: OpepxaHHsA NPOMIDKHOMO NpPoOAyKTY:
(6-6pom-3-MeTrnamiHo-6eH3odypaH-2-in)-(2,4-anXnopdeHin)-MeTaHoHy
H" CH,

8]
O

Cl

OuTOBO-MypaLUNHWIA aHrigpuE OOEPXKYTh 3a Takow MeTogukow: MypawunHy kucnoty (1,5mn, 39MMonb) kpannsmm
popatoTe B outoBuiA aHrigpug (3mn, 32MmMonb) y konbi ob'emom 250Mn, npumilleHin B 6aH0 3 fbogoM, a MnoTim
obepexHo HarpiBatoTe npu 60°C npoTsrom 2ron. B oxonogxkysaHy konby 3 olToBO-MypallvHUM aHrigpuaom (2,5ekB.)
AonatTb po3dnH (3-amiHo-6-6pombeHsodypaH-2-in)-(2,4-anxnopdeHin)-MeTaHoHy, oTpMMaHuin 3a Metogukoto D (5r,
13mmonb, 1ekB.), y 20mn GessogHoro THF. PeakuiiHy cymill Kun'aTaTb 3i 3BOPOTHUM XornoawunsHUkomM npu 70 °oC
npoTsirom 40rod. Mpn oxonomKeHHi peakuinHoi CyMillli ocamKyeTbCs BENMKa KinbKicTb TBEPAOI pe4oBUHW. biny TBepay
PEeYOBUHY BiAMINbTPOBYOTL, NPOMMBaIOTL 3a Aonomoroo THF Ta cywath y BakyyMHIin CylnnbHin wadi. OTpumanui y
Takui cnocibé npoaykt cycnenaytots y 40 mn THF i kpannsmun gogatote 6opaHMmeTuncynbdig (3mn, 32mmonek, 2,5ekB.),
TpuMato4mn konby Ha 6aHi 3 nbogoM. PeakuiHy cymil nepemilytoTe Ha GaHi 3 nbogom npoTtaroM 3roa, gogawTs 10Mn
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MeTaHosy, nepemilyoTb npoTarom we 30x8. PeakuinHy CyMmill BUNapooTh | OAepXKY0Tb 3eMeHy NUnKy pevoBurHy. Mpu
popaeaHHi oo cymiwi EtOAc yTBoploeTbca 6Gina TBepaa peqoBMHa, | TBeEpay PeYOBMHY BUMyYaloTh inbTpyBaHHAM.
®inbTpaT KOHUEHTPYOTb | 3anuwok ouuwaTe 3a  pgonomoroto PXCT  (konoHka Biotage). 700mr  (14%)
6-6pom-3-meTunamiHoGeH3oypaH-2-in)-(2,4-anxXrnopdeHin)-MeTaHoOHy  ofepXyloTb Yy BUMsSAiI  KoBTOi  TBepaol
pevosuHn. 'H-AMP (CDCl) § 7,98 (broad, m, 1H), 7,82 (d, J=8Iu, 1H), 7,52 (d, J=2I'y, 1H), 7,48 (d, J=2Iy,
1H), 7,44 (d, J=8Iy, 1H), 7,35 (t, J=2Iu, 1H), 7,33(t, J=2y, 1H), 2,40 (s, 3H). MC PX-MC MH *=398/400/402; R=0,72,
50% EtOAc - HEX.
Cragis 2: OpepxaHHa N-{3-[2-(2,4-anxnopbeH30in)-3-MmeTunamiHo-6eH3odypaH-6-in]-cdeHin}-auetaminy

“"CHG

(b
Saals
HG._NH cl

T

2

Po3unH (6-6pom-3-meTunamiHo-6eH3odypaH-2-in)-(2,4-anxnopdeHin)-MeTaHoHy (100w, 0,25mmonb) y
OUMeTMNoBoMy edpipi eTuneHrnikonto (1mn) gerasyioTb aproHoM npotarom 10xsB. Y uUel 4ac godalTb AerasoBaHy
3-aueTaminobeHsonbopoHoBy kucroty (49mr, 0,28mmonb, 1,1ekB.) y guMmeTunosomy edipi etuneHrnikonto (4mn), a
notim [1,1'-Gic(audpenindocdiHo-thepoueH]anxnopnanagiesnin(ll) komnnekc(ll) (20mr, 0,03mmornb, 0,1ekB.) i 2 M
BOOHUM po34unH kapboHaTy HaTtpito (0,63mn, 1,25MMonb, 5ekB.). PeakuiiHy cymiw npogyBatoTb aproHoM npoTsrom 10xs
i Tl HarpiBatoTb Npu 80°C npoTsirom 5rog. PeakuiliHy cymilw po3basnsaoTb 3a gonomorow EtOAc, npomusatoTs BoAo Ta
poscoriom. OpraHidHUIA Wwap cywartb y BakyyMi. OunlleHHa 3a gonomorow npenapatuBHoi TLWX pae 66,4mr (59%)
N-{3-[2-(2,4-anxnop6eH30in)-3-MeTunamiHo-6eH3odypaH-6-in]-cdeHin}-auetaminy y  Burmsgi  koBTol  TBepaol
pe4oBuHW. TH.AMP (CDCly) s 8,0 (broad, q, J=56My, 1H), 7,91 (d, J=8,4lu, 1H), 7,63 (broad, s, 1H),
7,50-7,33 (m, 8H), 3,42 (d, J=5,64, 3H), 2,21 (s, 3H). MC PX-MC MH*=453,2/455,2; R;=0,13, 50% EtOAc - HEX.

IHWI cnonyku, HaBegeHi B Tabnuui 3, MOXHa ogepxaTu y cnocib, aHamnoriYHUMn onucaHum Bulle, BUOKUpar4n
BiONOBIQHI BUXiQHI PEYOBUHW, O NErko AOCTYNHI i/abo CMHTE3 SKMX ONMUCAHMI Y LUbOMY BUHaXOAi, T8 BUKOPUCTOBYHOUM
cnocobu, onncaHi Buile, abo iHWi cTaHAapTHI XiMiYHI METOAMKK, BiDOMI y Ui ranysi TEXHIKK.

Tabnuus 3

Mpuknagm cnomnyk, CMHTE30BaHUX 3a MeToaukoto D
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Ry (TLLIX
CuHTez
Mpukna poadvHHuKa)| PX/IMC [ CueTe CuHHTE:
CrpykTypa HVD abo
a aBo 4y | ([M+H}€) |3 () Wiy {n
(xB)*
H,
[
%]
150 °'_§:§.) uy=417 | 4103 |npon | npoz | D-2
oH, “
R=0,13 npw
I PP
151 50/50 5 npog. | npoa. 0-3
EtDAHEX
152 Wy = 3,84 4161 npog. | npoa. D-1
Ri =009
153 {S0% 488.0 npog. | H-4 D-2
EtOACHEX)
HH,
. o| Rr=0,18
154 L~ (75% 4540 |npon. | H5 | D-2
Dt “ |EtOACHEX)
Hl::.-NH
NP,
H& 2 i
155 j o @ Yy =433 [ 4021 {npop. | npoa. | D-2
k=
-4
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R (TILX

ChHTez
Mpukna posunaduka} PXIMC | Cunte CuHTes
CTpyxTypa . {Vl} abo
a abo MY | ([M+H]+} ;3 ()= in
' {Viy*=
(xB)* |
156 Yy =304 Ad4 1 I npoo. H-3 D-2
I
|
167 Yy = 4,41 4282 npoa. | apog. D-2
S o
h-Hi‘
o e}
158 WY =378 4601 npeo,. H-3 D-2
9:§=0 cl
CH,
1658 My = 2 086 445 1 H-2 npoed. D-2
160 Yy = 3,58 437 2 A-2 npeg. D-2
l
161 Uy =2 89 4232 A-2 | npoa. D-2
[ BH,
Zl
162 = © Uy=300 | 4372 | A2 | npom. | D-2
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Mpwkna
A

CTpykTypa

163

Re(TLLX

PO3YHHHHKS )

ace Yy
{xe}*

i MY = 3,82

184

{50%

L MICTUTE
~5%
LOMILLKM
BIC-ALYKT
D)

Re = 0,21

EtOASHEX)

T
i

PX/MC ' CuHre
(IMEHH) 3 Uy

405,2 A2

I

488.0 npon.

LCHWHTOZ
(V) aGo
(VI

CHHTes

{

npca. D-2

D-2

165

ol

Ry =03
(50%
EIOAGHEX)
L MICTHTL
~5% BIC-
ALYKTY D,

3040 npea.

H-4 0-2

166

Yy =437

402,1 Apof.

npon. C-2

167

Yy = 3,06 i

4580 npoa.

H-1,H-3] D-Z

168

|

=008
(50%
EtCAC/HEX)

473,0 l A2
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Re (TIX [ ' |
| | Cuhres
{Tpnkna poavutHmkal: PX/MC " Cunre |CMHT93
Crpy«typa ) (Wi} a6o
a aBo Uy }([M+HI+} Tz (I e 1]
{xa)’
R
a =]
| " —{C
169 ={| 4¥ =403 4882 mpoa. |H-2, H-3| D-2
Mooy o
i \’!‘..chi 'l
! l
; NH; . ] -1
| :I k: ]
170 | | ¢ F Gy =391 | 4741 | npom. |H2,H-3| D2
TRy “C|
o £H,
em, S
{0 R: 0,59 npu
o 441,1/443,
171 C/m‘@—g 50{50 npog. | npoa. 02
J 3} 1
N =, | EtOAcHEX
— _.‘___. _,_m_..'_ B o T O A
g c.-l[ ROTOnRM | o6 218,
172 5] 50450 npoa. | neog. 0-3
M
::(g\% EtOAC/HEX 2
A, ol |
H-c, ; I
A £ | R=028
™ 4B, 1/491,
173 Qm_b npu 50/60 1 npog. | npoa. | D-a
HE gz o | EtOAGHEX
]
- 5 IR=0.76 npm
178 Qm_f)—f' 5050 | A0 etz npoa. | mpoa. | D-3
f T % EIOACHEX
1 1
Ry {TLUX
CHKTe3
MNpekna iposdMHHUKE)}| PX/MC  : CunTe CuHTEs
CrpyKTypa | ILLEL
a aBo Yy | (IM+HI+} 3 (I} ) (n
i (VI =
{xg)” ]
B I
Ri=0,74 npu r
464 ,1/466, .
175 50/50 npod. | npoa. 0-3
EtOAcHEX
;
BuHocku:

*Hwxde onucaHi ymoBu nposepeHHss PXMC: BEPX - mac-cnektpyu 3 enektpopoanuneHHam (BEPX EP-MC)
ofepxyBanuM 3 BuKopuctaHHaM cuctemm BEPX Gilson3 pgBoma Hacocamu Gilson 306, aBToMaTUYHMM
npo6osinbipHrukom Gilson 215, geTekTopom 3 giogHow MaTtpuueto Gilson, konoHkoto YMC Pro C-18 (2x23mm, 120 A) i
KBagpynonbHUM  Mac-cnektpomeTpoMm  Micromass LCZ 3 opauHapHuMm  ¢poKycyBaHHAM 3 ioHizauieto
€reKTpopo3NUNeHHAM No z-HanpsMky. CnekTpu ckaHytoTb Yy AianasoHi 120-1000at. og. macu npotarom 2c. [HaHi,
oTpumaHi getektopom BACP (BunapHuii OeTeKTop MO CBITNOPO3CIOBaHHID), TaKOX MPUAMAKOTLCH NO aHanoroBoMy
kaHany. EntoloBaHHs B rpafieHTHOMY pexvMi NpoBoasiTe 3a fornomMoroto BydepHoro posunHy A, Wwo asnse coboto 2%
PO34UH aueToHITpuny y Boadi 3 goaasaHHAM 0,02% TFA, i BydepHoro posunHy B, o aBnse coboto 2% po3yuH Boau B
aueToHiTpuni 3 gogaBaHHaM 0,02% TFA, 3i wewnakictio 1,5mn/xs. 3paskn entototoTb y Takuin cnocib: 90% A npoTsrom
0,5xB, 3 nepexogoMm go 95% B npotarom 3,5xB Ta nigTpumyBaHHaM 95% B npotarom 0,5xB, @ NOTIM KOMOHKY
noBepTalTb Y BUXiAHMIA cTaH npoTarom 0,1xs. MNoBHUIA Yac aHanisy ckrnagae 4,8xs.

**npopn. o3Ha4yae - HasBHa y Npoaaxy.

3aransbHa meTtoguka E: OneprkaHHa ©eH3odypaHie, 3amileHnx N-BMICHUMKU reTepoLmkiamm

MeTtogukn Big E-1 go E-4, sik nokasaHo Ha 3arasnbHiini cxemi peakui, HaBedeHilh HUXKYe, aBNSATbL cobok cnocobu,
BMKOPWUCTaHI ANs odepXaHHs Crnofyk y npuknagax AaHoro BUHaxody, Ae 3amicHukn R4 npuegHadi go
OeH3oypaHoBoro sgpa Yepes atom asoty. Y MNpuknagax Big E-1 oo E-4 onncaHi pisHi Wnaxu ogepkaHHs BignoBigHUM
YMHOM 3aMilweHnx 2-uiaHodpeHoniB (npomikHi  npoayktu XI abo Xlll). KoHgeHcauis (XI) abo (XIll) 3
1-apun-2-ranoreHetaHom (Ill) y nyxxHomMy cepepoBuLli (Takomy sik kKapboHaT Lesito, kapboHaT kanito, kapboHaT HaTpito,
DBU) y posunHHuky, Takomy gk DMF, MeCN npu TemnepaTypax Big KimHaTHOT Temnepatypu go 100°C, wo aae wykaHi
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npogyktn cdopmynu (1).

Cxema peakuit ons saranbHux metoauk E-1 E-2, E-4

oM Brir/ KGOy CN
R
LI MeaCN /uarpi /U
I OH 2 Harp saHHA I

DEn

R-H

Karaniz

METANOM

Ch

o ol
= OH R OBn

) X
. j\/graﬁoﬂ

L
Do osa I 3MHMHHKME
HaFpiBAHHA

{iy

Cxema peakuit ons saranbHol MeToaukun E-3

OOk oy
/@ 1, A- QUM ST MM A BRIHOH ,@:
—————
OH

F N NaHMDS fuarpioatmn £ aH
o P &
LRI
CICHOBRPOIHMHNIE D
HarQISaHHA . ,,':-Lv,srabof_‘,!
£y
KH,
L34
f;“‘N o Ri
o
]

Mpuknag 176
MeTtoaunka E-1
OpepxaHHa  3-[3-amiHo-2-(2,4-auxnopbeH3oin)-1-6eH3odypan-6-in]-1,3-okcasoniguH-2-oHy

NH,
" N cl
oﬁ“” R
.

Cl
Cragis 1: OgepaHHSA BUXIOHOT pe4oBUHU: 2-(6eH3UnoKkeun)-4-noabeHsoHITpuny
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Cymiw 2-uiaHo-5-iogpeHony (963mr, 3,93mmonb), G6eHamnbpomigy (0,51mn, 4,32mmonb, 1,1ekB.) i kapboHaTy
kanito (597,5mr, 4,32mmonb, 1,1ekB.) y ©e3BOogHOMY aUETOHITPWUAI NepeMiyoTe MNpU KUM'ATIHHI 3i 3BOPOTHUM
XOonoaunbHUKOM B aTMocdpepi aproHy npoTsarom 17rog. OTpuMaHy peakuiiHy cyMmill BunMBatoTh Y eTunayetat (300mn)
Ta Boay (150mn). ETunaueTtaTHuiA Wwap NpOMMWBaOTb HACUYEHWM BOLHUM PO34YMHOM XSlopuay aMoHilo, BOOoOK Ta
po3acoriom. OpraHidHUIA Wwap NoTiM cylaTb Hag CynbgaToM HaTpilo, iNbTPYOTb Ta BUNAPIOKTL 38 NOHUKEHOMO TUCKY I
opepxytoTk Biny TBepay pedoBuHy (1,31r, 99,5%). MX-MC (EP MH*=336); TLUX R=0,27 (5% eTunauetar - rekcaH).

Cragis 2: OgepxaHHsi BUXIOHOT pevoBUHM: 2-(6eH3nnokem)-4-(2-okco-1,3-okcasonignH-3-in)oeH3oHiTpuny

M
Saale
o,

Poa4uuH 2-(6eHaunokcn)-4-rion6eHsoHiTpuny (400mr, 1,19Mmonb), 2-okcasonigoHy (519,6mr, 5,97mMmonb, 5,0eks.),
migi (140,3mr, 2,21mmonb, 1,85ekB.), kapOoHaty kanito (240,8mr, 1,74mmonb, 1,46ekB.) i noamay kanio (309,1wmr,
1,86mMmonb, 1,56ekB.) y 6e3sogHomy N,N-gumeTtuncopmamigi (4,8mn) nepemiwytots npu 150°C npoTtarom 19rog.
OTpurMaHy XoBTOrapa4y peakuiliHy cymill po36aBnsaoTe eTunaleTatom, NPOMUBAaOTbL BOAOK, PO3CONOM Ta cyluaTb Hag
cynbdaTom MarHito. PO34YMHHWUK BUSyYaloTb 3a MOHUKEHOTO TUCKY M ovmnllatoTb 3a gonomMoroto PXCT (konoHka Biotage),
entototoun 3a ponomoroto 4:1:5 o06/06 eTunauetar - guxnopmeTaH - rekcaH i ofepxyioTe 142,6mr (40,6%)
npoaykty. 'H-AMP (DMSO-dg) & 7,73 (d, J=9Iy, 1H), 7,54 (d, J=2,4Ty, 1H), 7,49-7,34 (m, 5 H), 7,25 (dd,
J=8,7T"y, 2,1y, 1H), 5,27 (s, 2H), 4,45 (t, J=8,1T'4, 2H), 4,07 (t, J=8,7Ty, 2H); PX-MC (EP MH*=294,9, YYy=2 82xs).

Crapis 3: OgepxaHHs 2-rigpokcn-4-(2-okco-1,3-okcasonignH-3-in)0eH3oHiTpuny

=N

o
el
Giﬁ:ihi D'H
Y cyxy konby, po kol npumiweHun 10% Pd/C  (14,0mr, 0,05mmonb, 0,1ekB.) pomatoTs PosunH
2-(6eH3unoken)-4-(2-okco-1,3-okcasonignH-3-in)bensoHitpuny (140mr, 0,48vmmonb) y 1:1 06/06 TeTparinpodypaH -
eTaHon (16mn). PeakuinHy cymiw rigpytoTe B aTMocdepi BOgHI, WO NOQaeTbCsl 3 NpueaHaHoro GanoHy, npoTsrom
16rog. PeakuinHy cymiw dinbTpyloTb Kpisb Wap UeniTy i ¢inbTpat KoHUeHTpyloTb i ogepxytoTb 90,5mr (93%) Ginoi
TBepaoi pedosuHn. 'H-AMP (DMSO-dg) § 7,53 (d, J=8,4Iu, 1H), 7,31 (s, 1H), 6,95 (dd, J=8,7l'y, 1,8Mu, 1H),
4,40 (t, J=8,7T'u, 2H), 4,00 (t, J=8,4I"y4, 2H), 3,25 (broad s, 1H); TWX R{=0,14 (75% eTnnaueTar - rekcaH).
Cragis 4: OgepxaHHs 3-[3-amiHo-2-(2,4-anxnop6eHsoin)-1-6eH3odypaH-6-inl,3-okcasonignH-2-oHy

WH,

5. LI o
& 9]

o &

Ci

Mpn nepemiwyBaHHi 00 PO3YMHY 2-rigpokcn-4-(2-okco-1,3-okcasonignH-3-in)bensoHitpuny (62mr, 0,30MMonb) i
2,2' 4'-tpuxrnopayetodeHoHy (101,8mr, 0,46mmorb, 1,5ekB.) y 6esBogHomy N,N-gumetuncopmamigi (3,0mn) gogatots
kapboHaT kanito (63,0mr, 0,46mmonb, 1,5ekB.) i oBTOrapsady peakuiiHy cymiw nepemiwytoTs npu 80 °C npoTsrom
16rog. OTpMMaHy peakuiiHy CyMill TEMHOrO BUHHOMO KOMbOpy BUNuBaloTb y eTunauetat (100mn) Ta Bogy (50mn).
ETvnaueTtaTHuiA Wwap NpoMMBaKOTb HACUYEHUM BOOHWM PO3YMHOM XJlopuAdy aMoHilo, BoAok Ta poaconioM. OpraHivHui
Wwap noTiM cywaTb Hag cynbdatom HaTpilo, iNbTPYOTE Ta BUNAPOOTE 3@ NMOHUXKEHOTO TUCKY. HeouuweHnn npogykt
ovvwatoTe 3a gonomoroto PXCT (koroHka Biotage), enototoun 3a gonomoroto cymiwi 60% eTunauetaTr - rekcaH.
MepekpucTanisayia 3 AuXnopMeTaH - rekcaH nae GeHsodypaH y BUMMALI KoBTorapsyol TBepaoi pedoBuHU (43wmr,
36,2%). 'H-AMP (DMSO-dg) § 8,01 (d, J=6,0ru, 1H), 7,93 (s, 1H), 7,73 (dd, J=1,8, 0,9Tu, 1 H), 7,63 (dd,
J=8,7, 1,8My, 1H), 7,55-7,52 (m, 4H), 4,43 (t, J=8,7T'y, 2H), 4,07 (t, J=8,7T"u, 2H); PX-MC (EP MH*=391/393,
Yy=3,00xB.).

Mpuknag 177

MeTtoaunka E-2

OpepxaHHsa (3-amiHo-6-MopdoniH-4-inGeH3odypan-2-in)-(2,4-anxnopdeHrin)-MeTaHoHy

-56-

7977 2 C2

UA



v N

cl L6 L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

~N
oA

Crapis 1. 2-(6eHannokcu)-4-(MopcoriH-4-in)6eH30HITpun
Ll

Mg

PoaunH  2-(6eH3unokcn)-4-ionbeHsoHiTpuny  (350mr,  1,04mmonb), Tpuc(gmbeHaunigeHaueTor)aunanagio(0)
(95,6mr, 0,10mmonb, 0,1ekB.), Tputonindgocdarty (95,3mr, 0,31mmonb, 0,3ekB.), TpeT-OyTokcmgy kanio (281,0mr,
2,92mmonb, 2,8ekB.) y 6e3BogHOMY aiokcaHi (5,2mn) aerasyoTe B atMocdepi aproHy. Yepes 20xB gogatoTe MOpPOiH
(0,22mn, 2,51Mmonb, 2,4ekB.) Ta peakuiliHy cymill nepemiwyoTe npu 90°C npotsarom 4roa. PeakuiiHy cymiw
po3baBnaloTb eTunaueTaTtoM, NPOMUBaOTb BOAOK, PO3COMOM Ta cywaTb Hag cynbdaToM MarHito. Po3unMHHKK
BUNYyYalOTb 3@ MOHWXEHOro TUCKY | HeouulleHy peqoBMHY ouuwaoTb 3a gonomoroto PXCT (konoHka Biotage),
erololou 3a gonomorolo cymiwi 30% eTunaueTat/rekcaH, | omepxyloTe 220,5mr (71,7%) npoaykty. 'H-AMP
(DMSO-dy) § 7,48- ,33 (m, 6H), 6,70 (d, J=2,1Ty, 1H), 6,59 (dd, J=8,7Ty, 2,174, 1H), 5,24 (s, 2H), 3,70 (t,
J=5,1I"y, 4H), 3,29 (t, J=5,1"y, 4H); PX-MC (EP MH*=295, 4Y=3,09x8); R=0,17 (30% eTunaueTar - rekcaH).

Cragis 2: OgepxaHHs 2-rigpokcn-4-(MonpdoniH-4-in)-6eH3oHiTpuny

2N
(\NQZH

a

&

Y cyxy konby, po sakoi npumiwenun 10% Pd/C (25,0mr, 0,08mmonb, 0,1ekB.), podawTb PO3YMH
2-(6eHaunnoken)-4-(mopdonin-4-in)bensoHitpuny (250mr, 0,85mMmonb) y cymiwi 1:1 06/06 eTunauetat - etaHon (8,5
n). PeakuiiHy cymill rigpytoTb B aTMocdepi BOAHI, WO NodaeTbes 3 npuegHaHoro 6anoHy, npotarom 16roq. PeakuinHy
CyMiLl hiNbTPYIOTE Kpisb Wap Uenity i dinbTpaTt KoHUeHTpytoTh. NepekpucTanisauyis i3 cymilli AnXnopMeTaH - rekcaHu
nae 164,2mr (94,7%) 6inoi TBepOoi peYoBUHN. H-AMP (BMSO-dg) & 10,64 (broad s, 1H), 7,33 (d, J=9,0ly, 1H),
6,49 (dd, J=9,0ry, 2,1y, 1H), 6,34 (d, J=2,1"u, 1H), 3,68 (t, J=5,1Tu, 4H), 3,15 (t, J=5,1H, 4H); PX-MC (EP MH *=205,
4y=2,01xB); R=0,21 (60% eTunaueTtarT - rekcaH).

Cragis 3: OgepxaHHs (3-amiHo-6-MonpdoniH-4-inbeHsodypaHn-2-in)-(2,4-auxnopdeHin)-MeTaHoHy

MH.,
ss2d.
N G
S &
Cl

Mpn  nepemiwyBaHHi OO  po34MHy  2-rigpokcn-4-(MopdoniH-4-in)6eHsoHiTpuny  (75mr,  0,37Mmonb) i
2,2' 4'-tpuxnopauetodeHony (123,1mr, 0,55mmornb, 1,5ekB.) y 6e3sogHomy N,N-gumetuncopmamigi (3,7mn) gogatoTb
kapboHaTt kanito (76,1mr, 0,46mMonb, 1,5ekB.) i oBTOrapsudy peakuiiHy cymiw nepemiwyoTs npyu 80 °C npoTsrom
17rog. OTpMMaHy peakuiiHy CyMmill TeMHOro BMHHOMO KOfbopy BunMBaloTb B eTunauetat (100mn) Ta Bogy (50mn).
ETvnaueTtaTHuli Wwap NpoMMBaOTb HACUYEHUM BOOHWUM PO3YMHOM XJopuay aMoHilo, BoAok Ta poacosnioM. OpraHivHui
Wwap noTiM cywaTtb Hag cynbdatom HaTpilo, iNbTPYOTE Ta BUNAPOOTE 3@ NMOHUXKEHOTO TUCKY. HeouuleHnn npogykt
ounwatote 3a gonomoroto PXCT (konoHka Biotage), entotoloum 3a gonomoroto cymiwi 30% etunauyerar - rekcad.
MepekpucTanisayia i3 cymiwi edip - rekcaH pnae 6GeH3odypaH Yy BUrnIsai xoBToi TBepgol pevoBuHW (37Mr,
25,8%). "H-AMP (DMSO-dg) & 7,80 (d, J=9,3Iy, 1H), 7,70 (m, 1H), 7,75 (m, 2 H), 7,43 (broad s, 2H), 6,98
(dd, J=9ru, 1,8y, 1H), 6,78 (d, J=1,8I'y, 1H), 3,69 (t, J=4,5'y, 4H), 3,18 (t, J=4,5I'y, 4H); PX-MC (EP MH*=391/393,
4Uy=3,11xs).

Mpuknag 178

MeTtoauka E-3

OpepxaHHsa (3-amiHo-6-nipon-1-in6eHsodypaH-2-in)-(2,4-auxnopdeHin)-MeTaHoHy
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Y 3anaaHy Tpybky popaloTb MeTun-2-rigpoken-4-(1H-nipon-1-in)-6eHsonkapbokemnat (960mr, 4,42mmonb), 1M
Oic(tpumeTtuncunin)amia Hatpio B THF (7,1mn, 7,1mmonb, 1,6ekB.) i 1,3-gumeTunimigasoniHoH (1,77mn) Ta
peakuiiHy cymiw HarpieatoTb npu 185°C npotsrom 17ron. B oxonogkeHil peakuiiHin cymilwi peakuito 3ynuHATL 3a
ponomoroto 10% BogHoro posumHy HCI Ta peakuiiHy cywmiw BunvBaloTe B eTunauetat (200mn) Ta Bogy (100mn).
ETvnaueTtatHuii Wwap npoM1BaloTb BOAOK Ta PO3COSIOM, CyllaTb Haf cynbdaTom HaTpilo, inbTpyloTb Ta BUNAapoTh
3a MOHWKEHOro TUCKY. HeounwieHnin npogykT oduwarTs 3a gonomorokw PXCT (konoHka Biotage), entowowoun 3a
pornoMorolo cymiwi 25% etunauetaTr - rekcaH, i ogepxyloTb 6iny TBepgy pedoBuHy (585mr, 71,9%). 1H-AMP
(DMSO-dg) 5 11,36 (s, 1H), 7,66 (d, J=8,4l'y, 1H), 7,34 (t, J=2,4l'y, 2H), 7,16 (dd, J=8,4'y, 2,4y, 1H), 7,05
(d, J=1,8I"y, 1H), 6,29 (t, J=2,4I"y, 2H); R~=0,18 (25% eTunaueTar - rekcaH).

Crapia 2: OpgepxaHHs LWyKaHol cnonyku: (3-amiHo-6-nipon-1-inbeHsodypan-2-in)-(2,4-auxrnopdeHin)-MeTaHoHY

Mpn nepemiwyBaHHi [0 po3unHy 2-rigpokcun-4-(1H-nipon-1-in)6enHsonitTpuny  (60mr, 0,33mmornb) | 2,
2' 4'-TpuxnopauetodeHoHy (109,2mr, 0,49mmonb, 1,5ekB.) y 6essogHomy N,N-gumetuncopmamigi (3,2Mn) gogaoTb
kapboHaT kanito (67,5mr, 0,49Mmonb, 1,5ekB.) i XoBTOrapsudy peakuiiHy cymiw nepemiwytoTs npu 80 °C npoTarom
16rog. OTpMMaHy peakuiiiHy CyMill TEMHOFO BUHHOMO KOMbOPY BUNMBaloTb y eTunauetat (100mn) Ta Bogy (50mn).
ETvnaueTtaTHuii Wwap npoMMBaOTb HACUYEHUM BOOHUM PO3YMHOM XJlopuAdy aMoHilo, BoAow Ta poacosnioM. OpraHivHui
Lwap noTiM cylaTb Hag cynbdaToM HaTpilo, iNbTPYTh Ta BUNapPTL 38 NOHMXXEHOrO TUCKY. HeounleHnin npoaykT
ounwatoTe 3a gonomoroto PXCT (konoHka Biotage), entototoun 3a gonomoroto cymiwi 25% eTunauetaT - rekcaH.
MepekpucTanisayia i3 cymili AUXIopMeTaH - rekcaH aae 6eHsodypaH y BUMMsAAi XKOBTOI TBepAoi pedosuHuU (89,0Mr,
73,6%). 'H-AMP (DMSO-dg) & 8,08 (d, J=8,7I'u, 1H), 7,73 (d, J=10,0ru, 2H), 7,60-7,53 (m, 5H), 7,48 (t,
J=2,4ly, 2H), 6,26 (t, J=2,1I"y, 2H); PX-MC (EP MH*=371, 1Y=3,74xs).

Mpuknag 179

MeTtoauka E-4

OpepxaHHsa (3-amiHo-6-imigason-1-inGeHsodypan-2-in)-(2,4-anuxnopdeHrin)-MeTaHoHy

Cragis 1: OgepxaHHa BUXiQHOT peydoBUHN: 2-6eHannokeun-4-(iminason-1-in)-6eH3oHiTpuny
XN

(‘Nm

Cymiw  2-6eHsnnokcun-4-rion-6eHsoHitpuny (500mr, 1,49Mmmonb), imigasony (152,3mr, 2,24mmonb, 1,5ekB.),
kapboHaTy uesito (534,7mr, 1,64mmonb, 1,1ekB.), TpudpTopMmeTuncynbdoHaty migi(ll) (75,0mr, 0,15mmonb, 0,1ekB.),
1,10-cpeHaHTponiHy (269mr, 1,49Mmonb, 1,0ekB.) i TpaHc,TpaHc-aMbeHsunigeHaueToHy (95,6mr, 0,10Mmonb, 0,1ekB.)
y 6e3BogHuX Kcunonax (6,0mn) obpobnsoTb ynbTpasBYKOM MPOTArOM 2XB Ta peakuiiHy CyMill nepemiwyioTb npu
110°C npoTsrom 19rof. PeakuiliHy cymiw po3baensoTb eTunayetatoM, NpoMMBaloTh BOAOK, PO3CONOM Ta CyllaTb Hag
cynbaToM HaTpito. PO3UMHHUK BUyYaloTb 38 MOHUXKEHOTO TUCKY i HEOYWLLEHY PEYOBUHY OYULLAOTH 38 AOMOMOroH
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PXCT (ronoHka Biotage), entototoun 3a gonomoroto cymiwi 60%, a notim 100% eTtunauetaty. [NepekpucTanisadis i3
cymiwi eTunauetaTt - rekcaH gae 240mr (58,4%) npoaykTy. 'H-AAMP (DMSO-dg) & 8,47 (t, J=0,9Ty, 1H), 1,93 (t,
J=1,5I'y, 1H), 7,90 (d, J=8,4uy, 1H), 7,65 (d, J=2,1Tu, 1H), 7,52-7,36 (m, 6H), 7,15 (t, J=1,5I'y, 1H), 5,39
(s, 2H); PX-MC (EP MH*=276, YY=2,07x8); Ri=0,13 (75% eTunauerar - rekcaH).

Crapis 2: OgepxaHHa BUXIAHOT peHoBUHW: 2-rifpokcn-4-(imigason-1-in)-6eH3oHiTpuny

=N

.

Y cyxy konby, pno sakoi npumiwenHunn 10% Pd/C (20,0mr, 0,07mmonb, 0,1ekB.), podawTb PO3YMH
2-6eH3nnokcun-4-(iminason-1-in)6eHsoHiTpuny (200mr, 0,73mmonb) y cymiwi 1:1 06/06 etunauetar - etaHon (7,3mn).
PeakuinHy cymiw rigpytoTe B atmocdepi BOAHI0, WO nogaeTbca 3 npuegHaHoro 6anoHy, npotsrom 16rog. PeakuiiHy
CymilWw hinbTpyOTh Kpisb Wap LeniTy i dinbTpaT KoHUeHTpyoTh. [epekpuctanisadis i3 cymiwi eTunagerar - rekcaH
nae 120mr (89,2%) 6inoi TBepgoi pe4oBUHM. H-AMP (DMSO-dg) 5 8,23 (s, 1H), 7,68 (s, 1H), 7,65 (d, J=8,1Iy,
1H), 7,09 (s, 1H), 7,06-6,98 (m, 3H); R=0,13 (20% meTaHon - eTunayeTar).

Crapis 3: OgepxaHHs WykaHoi cnonyku: (3-amiHo-6-iminason-1-inbeHsodypaH-2-in)-(2,4-anxnopdeHin)-MeTaHoHy

Mpn nepemiwyBaHHi A0 po34uHy  2-rigpokcun-4-(imigason-1-in)6ensonitpuny  (60mr, 0,32mmone) i 2,
2' 4'-TpuxnopauetodeHoHy (108,6mr, 0,49Mmmonb, 1,5ekB.) y 6essogHomy N,N-gumetuncopmamigi (3,2Mn) gogaoTtb
kapboHaT kanito (67,2mr, 0,49MMonb, 1,5ekB.) i oBTOrapsudy peakuiiHy cymiw nepemiwyots npu 80 °C npoTsrom
16rog. OTpMMaHy peakuiiHy CyMill TEMHOFO BUHHOMO KONMbOPY BUnuBaloTb y eTunauetat (100mn) Ta Bogy (50mn).
ETvnaueTaTHuii Wwap NpoM1MBaOTb HACUYEHUM BOOHUM PO3YMHOM XJlopudy aMoHilo, BoAok Ta poaconomM. OpraHivHui
Wwap noTiM cywaTb Hag cynbdaTom HaTpilo, diNbTPYOTh Ta BUNaPOOTE 3@ NMOHUXKEHOTO TUCKY. HeounweHnn npogykr
ounwatoTe 3a gonomoroto PXCT (kornoHka Biotage), entotoloun 3a gonomoroto cymiwi 75% eTunauertar - rekcaH, a
notim 100% eTunauetaty. [MepekpucTanisauis i3 cymilli AMXIopMeTaH - rekcaH gae ©OeHsodypaH y BuUMIAAI
XoBTorapsa4oi TBepaoi pevoBuHu (32,5mr, 27,0%). H-AMP (BMSO-dg) & 8,37 (s, 1H), 8,16 (d, J=8,4I'y, 1H), 7,86
(d, J=1,8Iy, 1H), 7,84 (t, J=1,3ry, 1H), 7,76 (d, J=1,5I'y, 1H), 7,65 (dd, J=8,4lu, J=1,8Iy, 1H), 7,58-7,57
(m, 4H), 7,11 (s, 1H); PX-MC (EP MH*=372, Y¥=2,37x8).

|HWI cnonykn, HaBedeHi B Tabnuui 4, MOXHa ofepXaTu Yy Cnocib, aHarnoriiHMin onucaHomy BuLlEe, BUOUpaun
BiONOBIgHI BUXiOQHI PEYOBUHW, O NErko AOCTYNHI i/abo CMHTE3 SKMX ONMUCAHMI Yy LbOMY BUHaXOAi, T8 BUKOPUCTOBYHOUM
cnocobu, onncati Buile, abo iHWi cTaHAapTHI XiMiYHI MeToaMKK, BiDOMI y Ui ranysi TeXHiku.
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Tabnuua 4 Npuknany cNONYE, CMHTEI0RAKKY 38 MeToauKkew E

Re {TLUX
MNpukna c \ FX/MC |Cvures |[CHHTE3 | CHHTES
T ] O34YAHHHEE
abo MY {xa)*
e Ry = 0,41
180 CJQI@:} ‘%j‘ (75%EOACME |355/357| A2 | npog. 1 E-1
Xy
181 R = 042 0% | ors01 E-1
npoAa. n - -
E{OACHEX) PRA- [ TiRoA
Ry = 0,18 {75%
182 30043821 npoa. | npeq. E-1
EtOACHEX)
Rr= 0,16 {50%
1683 404/406 | npog. | npoa. E-1
EtOACHEX)
FF
0
: o | Ri= 0,23 {75%
1a | ¢{ & { 3840 | A2 | npop. | E-1
i o { EtOAGHEX)
185 Ri=0,16 (26% 3750 E-2
' nApcaa. NPod. -
EtOAGHEX) Pos- ¢ IRoA
R
186 ' { Ri=03000% 1 o E.2
1 n - - -
) o | EtOACHEX) POR- | TPeA
C
T
. i 2 Ri=0.12{25% | e
. npao, g feletng -
oy EtOAGHEX) PoR. | Pon
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Re (TWX
Apmina c PX/MC |Cwnrea |CuHTe3 CuHTE3
n TPYKTYRa PO3HKHHKMKA) aeHga)] (I | Raoe 0
abo Y¥Y (xe]*
R:=0.1(25%
138 333.0 | npoa. | npon. E-3
EtOASHEX} POA. | fpeA
189 Yy =323 | 3473 | A5 |npoa | E-3
HH;
? o | Ri= 026 (59
190 | g0 T T aa0 0 | npoa. | npon. | E-
= MeOH/EtOAC)
8,
HH, o
(IS o L R=011 (25%
191 N o - 3320 | npoa. | npoa. | E-4
= @' EtOACHEX}
£H,
Ry = 0,17 {25%
182 r (25% 3340 | npoa. | npog. E-4
EtOAC/HEX)
R,
o3 i Ri=008(26% | _ ca
, npoa. { npoa. -
gy o | EtOAGHEX) POA. 1 Tbed
GHy
R = 0,345 {50%
194 3680 | npog. | npea. E-4
@ EtOACHEX)
BuHocku:

*Hwxuye onucaHi ymoBu npoBegeHHa PXMC: BEPX - mac-cnektpyu 3 enektpoposnuneHHam (BEPX EP-MC)
ofepxyBanuM 3 BuMKOpuUCTaHHAM cuctemn BEPX Gilson 3 pgBoma Hacocamum Gilson 306, aBToMaTUYHUM
npo6osinbipHnkom Gilson 215, geTektopom 3 giogHo MaTtpuueto Gilson, konoHkoto YMC Pro C-18 (2x23mm, 120 A) i
KBagpynonbHUM  Mac-cnektpomeTpoM Micromass LCZ 3  opauHapHuMm  ¢pOKycyBaHHAM 3 ioHi3auieto
€reKTPOopPO3NUNEHHAM Mo z-HanpsiMKy. CnekTpu ckaHytoTb Yy AgianasoHi 120-1000at. og. macu npotarom 2c. [ai,
oTpumaHi getektopom BICP (BunapHWi OeTEKTOp MO CBITIOPO3CIOBaHHID), TaKOX MPUAMAOTLCS NO aHanoroBoMy
kaHany. EntoloBaHHs B rpagieHTHOMY pexuvMi NpoBodsiTe 3a gornomoroto BydepHoro posunHy A, Wwo aense coboto 2%
pO34uH aueToHITpuny y BoAi 3 goaasaHHAM 0,02% TFA, i BydepHoro posunHy B, LWo aBnse coboto 2% po3ynH Bogu B
aueToHiTpuni 3 gogaBaHHaM 0,02% TFA, si wenakictio 1,5mn/xs. 3paskn enooTb Yy Takuin cnocit: 90% A npoTsrom
0,5xB, 3 nepexogom go 95% B npotarom 3,5xB Ta nigTpumyBaHHaM 95% B npotarom 0,5xB, @ NOTIM KOMOHKY
noBepTalTb Y BUXiAHMIA cTaH npoTsarom 0,1xB. MNoBHUIA Yac aHanisy ckrnanae 4,8xB.

**npog. o3Ha4yae - HasaBHa y NpPoaAaxy.

BaranbHa metoauka F: OgepxaHHa cnonyk dopmynu (1) 3 iHwKnx cnonyk dopmynu |

PisHi cnocobu, BukopucTaHi Ona ofepkaHHA IHWKX NoxigHUX crnonyk dopmynu | (OTpMMaHUX onucaHvMu Bulle
cnocobamm), siKi NepeTBOPOITL Ha iHWI cnonyku dopmyni (1), onucaHi B HaBeOEHUX HUXKYE NpUKiagax.

Mpuknag 195

MeTtoaunka F-1a

OpepxaHHsa N-[2-(2,4-ouxnopbeHsoin)-6-derinbeHsodypaHr-3-in]-auetaminy
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MNH
o)
=
S
')

ci

Cymiw (3-amiHO-6-heHin-1-6eH3odypan-2-in)(2,4-auxnopdeHin)metaHoHy (129mr, 0,337MmMornb), aueTunxnopugy
(0,10mn, 1,41mmonb, 4,2ekB.), miisonponinetTunamiH-nonictuponeHoi cmonu (100mr, Bmict 3,75mmone/r, 1,1ekB.) y
0e3BogHOMY OMXMoOpeTaHi cTpywytoTe npu 40°C npotarom 4 pgHiB. PeakuiiHy cymiw ¢inbTpytloTe i dinbTpaT
KOHLEHTPYIOTb. HeounwieHnn npogykT ovnwatots 3a gonomoroto PXCT (koroHka Biotage), entotooyn 3a 4ONOMOrow
cymiwi 10% eTunaueTar - rekcaH. MNepekpucTanisauia is cymiwi edip - rekcaH aae 86,8Mr (60,6%) npoaykty. "H-AMP
(DMSO-dg) & 10,36 (s, 1H), 8,03 (d, J=8,7Ty, 1H), 7,95 (d, J=1,0ly, 1H), 7,83 (d, J=1,8"u, 1H), 7,77 (d,
J=6,9Iy, 1H), 7,72-7,62 (m, 4H), 7,49-7,39 (m, 3H), 2,12 (s, 3H); PX-MC (EP MH*=423, YY=4,01x8).

Mpuknag 196

MeTtoauka F-1b

OpepxaHHsa N-[6-(3-uiaHodeHin)-2-(2,4-anxnopbeHsoin)-6eHsodypaH-3-in]-auetamigy

[o posunHy 3-[3-amiHo-2-(2,4-guxnopbeH3oin)-6eH3odypan-6-in)]-6eH30HITpMNy (oTpumMaHoro 3a Metogukow C-1)
(200wmr, 0,5mmonb) y 6e3sogHomMy THF (2mn) gogatoTe ouTtoBui aHrigpug (0,12mn, 1,2mMmonb, 2,5ekB.) i aueTart HaTpito
(100wmr, 1,2MMonb, 2,5ekB ). PeakuiliHy cymiw nepemiwytoTb npy 60°C npoTtarom 40rog. MNpy oxonodKeHHi Ao KiMHaTHOT
TemnepaTypy ocampKyeTbCcsl Aesika KinbkicTe 6inoi TBepgol pedoBuHM i i BiodinbTpoBytoTe. PinbTpaT BMNaploOTh Y
BaKyymi i npomusatoTe Bogok i 3a gonomoroto EtOAcC. BucyllyBaHHs 3a 4ONOMOrol BMCOKOBaKYYMHOrO Hacoca fae
120mr (55%) N-[6-(3-uiaHo-deHin)-2-(2,4-anxnopbeHsoin)-6eHaodypaH-3-in]-auetaminy y BWMMsgi XoBToi TBepaoi
peqosuHn. 'H-AMP (CDClg) § 10,36 (broad, s, 1H), 8,67 (d, J=8,8y, 1H), 7,89-7,83 (m, 2H), 7,67-7,49 (m,
6H), 7,40 (dd, J=8,8I"u, 2I"uy, 1H), 2,40 (s, 3H). R=0,62, 50% EtOAc - HEX.

Mpuknag 197

MeTtoauka F-2

OpepxaHHsa 3-[3-amiHo-2-(2,4-ounxnopbeH3oin)-beH3odypaH-6-in]-6eH3amigy

NH,
# o
I R Cl
=0
A c

o posunHy 3-amiHo-6-(3'-LiaHogeHin)-1-6eH3odypaH-2-in)(2,4-auxnopdeHin)metaHoHy  (36mr, 0,09Mmone) B
auetoHi (1,7mn) Ta Bogi (0,88mn) popalTb nepkapboHaTt Hatpito 3 25% nepokcmpgom BogHio (69,4mr, 0,44Mmonb,
5ekB.). PeakuiHy cymil nepemiwytoTb npu 60°C npoTtarom 7rog. PeakuiinHy cyMmill OXOMnomXKyTb i NETKMIA PO3YMHHUK
BMNapiooTb. 3anuwok po3baBnsaloTb eTunayetTaTtoM, NpoMKUBaloTb BOOOK, PO3COSioM Ta cylaTb Hap cynbdgaTtoMm
HaTpito. PO3YMHHNK BMAYYaOTb 38 MOHUXEHOMO TUCKY | HEOUULLEHMIA NPOAYKT NEPEKPUCTani3yoTb i3 CyMili eTunaueTaT
- rekcaH i omepxytoTb 18,8mr (50,0%) npomykty. 'H-AMP (DMSO-dg) & 8,22 (t, J=1,5Ty, 1H), 8,14 (d, J=8,7Iy,
1H), 8,09 (s, 1H), 7,92-7,84 (m, 3H), 7,73 (d, J=1,8y, 1H), 7,69 (dd, J=8,1Tu, 1,5y, 1H), 7,62-7,51 (m,
5H), 7,44 (s, 1H); PX-MC (EP MH*=425, UYy=2,99xs).

Mpuknag 198

MeTtoaunka F-3

OpepxaHHa N-{3-[3-amiHo-2-(2,4-anxnopbeH3oin)-6eH3odypaH-6-in]-heHin}-2-meTokciayeTamiay
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PosunH MeTOKCIioLTOBOT KWUCNOTH (27,2wr, 0,30MMOrb, 1,5ekB.),
1-(3-gumeTunamiHonponin)-3-eTunkapbogiimigrigpoxnopugy (57,9wr, 0,30MMornb, 1,5ekB.),
1-rippokcnbensoTpuasonrigpaty (40,8mr, 0,30mMmonb, 1,5ekB.) i giisonponinetunamivy (698wmr, 0,60Mmonb, 3ekB.) y
©e3BogHin cymiwi 1:1 06/06 THF - ayeToHiTpun (5Mn) nepemiwyoTe Npu KiIMHaTHIR TemnepaTypi B atMocdepi aproHy
npotsarom 1rog. MoTiMm gogaTbh po3dnH [3-amiHo-6-(3-amiHodeHin)-6eH3ogypaH-2-in]-(2,4-auxnopdeHin)MeTaHoHy
(80mr, 0,20mmonb) y 6e3sogHoMmy THF (5mn) Ta peakuinHy cymiw nepemiwyoTs npyu 80°C npoTsrom 18roa. PeakuiiHy
CyMill po36aBnsAlTb eTunaueTatoM Ta BOAOK W OpraHiyHWi LWap MpoMMBaOTb BOOOK, PO3CONOM Ta CylaTtb.
HeounleHnin NpoAayKT o4uwialoTs 3a SOMOMOroK npenapaTUBHOI TOHKOLWapoBOi xpomaTorpadii 3 BUKOPUCTaHHSAM
cymiwi 50% eTtunauetaT - rekcaH y akocTi entoeHTy. NepekpucTanisadis i3 cymiwi edip - rekcaH gae 28,2mr (29,9%)
npoaykty. 'H-AMP (aueTton-ds) § 9,10 (broad s, 1H), 8,15 (m, 1H), 8,10 (dd, J=8,1u, 1,8Mu, 1H), 7,83 (m,
1H), 7,65-7,41 (m, 7H), 7,11 (broad, s, 2H), 4,03 (s, 2H), 3,47 (s, 3H); MC EP (MH*=496); R=0,28 (30% eTunauetar -
rekcaH).

Mpuknag 199

MeTtoauka F-4

OpepxaHHa 2-amiHo-N-{3-[3-amiHo-2-(2,4-auxnopbeH30in)-6eH3odypaH-6-in]-peHin}-auetamigy

Q

j,ﬁH o
H,N

Cymiw TpeT-6yTunoBoro edipy
N-{3-[3-amiHo-2-(2,4-anxrnopbeH30in)-6eH3odypaH-6-in]-deHinkapbamoin}-meTnn)kapbamiHoBOi  KACMOTW,  OTpUMaHa
BignoeigHo go Mpuknagy 198 F-3 (80mr, 0,14MmMonb), y TpudpTopouToBin kucnoTi (20mn) i 6essogHomy THF (40mn)
nepemillyoTe B aTMocdepi aproHy npu KiMHaTHIM Temnepatypi npotsrom 18roa. PeakuiiHy cymiw posbasnsioTb
eTMnaueTaToMm Ta BOOOK W OpraHiYHui Wap NpoMMBaKTb HAacMY4EeHUM BOLHMM PO34MHOM kapboHaTy HaTpilo, BOAoH,
pO3corioM Ta cywaTb Hag cynbdhatoM marHito. PO34YMHHMK BMNApOOTh 3@ NOHUXKXEHOrO TUCKY i HEOUMLLLEHWIA MPOAYKT
ounwatoTb 3a gonomoroto PXCT (konoHka Biotage), entototoum 3a gonomoroto cymiwi 10% guxnopmeTaH - MeTaHon, i
onepxyloTs 21,3mr (32,5%) npogykty. 'H-AIMP (auetoH-dg) § 9,96 (broad s, 1H), 8,09 (m, 2H), 8,00-7,42 (m,
7H), 7,27 (d, J=7,8"y, 1H), 7,10 (broad s, 2H), 4,00 (s, 2H), 2,92 (broad s, 2H); MC EP (MH*=454); R=0,33 (10%
ANXIIOPMETaH - METaHor).

Mpuknag 200

MeTtoauka F-5

OpepxaHHsa {3-amiHo-6-[3-((R)-2,3-gurigpokcunponinamiHo)-ceHin]-6eH3odypaH-2-in}-2,4-guxnopdeHrin)-meTaHoHy

MH cl

Lo

OH

Cymiw  3-amiHo-6-(3'-amiHodpeHin)-1-6eH3odypan-2-in)(2,4-auxnopdeHin)-metaHoHy  (150,0mr,  0,38mmonb) i
(S)-(-)-rniymaony (0,03mn, 0,38mmorb, 1,0ekB.) y cymiwi 2:1 06/06 giokcaH - Boga nepemiwyoTs npu 80°C npoTarom
16rog. PeakuinHy cymiw po3baBnatoTb eTunayetaToM, NpoMKUBalTb BOLOK, PO3COSioM Ta cylaTb Hapg cynbdhaToMm
HaTpito. PO3YNHHMK BUITyYaloTb 3@ NOHUXEHOIO TUCKY | HEOUNLLIEHY peyOoBUHY ouunaloTb 3a gonomMoroto PXCT (koroHka
Biotage), eniototoun 3a gonomMoroto cymilli 5% meTtaHon - eTunaueTar, i onepxytoTb 78,2mr (43,9%) npoaykty. 'H-AMP

-63-

7977 2 C2

UA



v N

c Ll L6 L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

(auyeToH-dg) & 8,03 (d, J=8,4lu, 1H), 7,65-7,53 (m, 5H), 7,20 (t, J=8,1T'y, 1H), 7,70 (broad s, 2H), 7,04 (t,
J=2,1T'u, 1H), 6,95 (d, J=8,1T'u, 1H), 6,72 (dd, J=7,8Iy, 2,4y, 1H), 5,03 (broad s, 1H), 3,96 (broad s, 1H),
3,89 (t, J=5,4I'y, 1H), 3,74 (broad s, 1H), 3,66-3,59 (m, 2H), 3,44-3,36 (m, 1H), 3,21-3,12 (m, 1H); PX-MC (EP
MH*=471, Yy=2,82xB).

Mpuknag 201

MeTtoauka F-6a

OpepxaHHsa (3-amiHo-6-ninepuamnH-3-inbeH3odypaH-2-in)-(2,4-anxnopdeHin)-MeTaHoHy

M
H al

PtO, (4,0mr, 0,018MmMonb) nNpumiwyoTe Y cyxy konby. [icna npogyBaHHS Konbu aproHoM AogakTb METaHon
(0,6mn), TeTparigpodypaH (0,5mn) i xnopuctuii BodeHb (50MKkn, 2N y giokcaHi). Y konby B aTMocdepi aproHy
popjatoTe  (3-amiHo-6-nipuanH-3-indeHsodypan-2-in)-(2,4-anxnopdeHrin)-metadod  (40mr,  0,10mmornb).  Po34uH
AerasyloTb Yy Bakyymi i konby 3anoBHIOWTb aproHom. Y konby 3 6anoHy nogakwTb rasonofibHuin BogeHsb. Cymiw
nepemilytoTe B atMmocdepi Hy, npu kKiMHaTHI Temnepatypi npoTarom Houi. Cymiw noTiM &inbTpytoTe i dinbTpat
KOHLeHTPYIoTb Y Bakyymi. OTpMMaHWin 3anvLiok ounwaTs 3a gonomoroto BEPX i ogepxytotb 15,5mr (38,2%) ykaHoi
cnonykn. 'H-AMP (CDODg) & 7,89 (d, J=8,1T'u, 1H), 7,58 (d, J=1,7T'y, 1H), 7,47 (m, 2H), 7,29 (s, 1H), 7,23
(dd, J=8,2I'y, 1,7y, 1H), 3,44 (m, 2H), 3,08 (m, 3H), 2,07 (t, 2H), 1,86 (m, 2H); MC PX-MC (MH *=389,6).

Mpuknag 202

MeTtoauka F-6b

OpepxaHHsa 1-{3-[3-amiHo-2-(2,4-gnxnopbeH3oin)-6eH3odypan-6-in]-ninepnanH-1-un}-3-gietunamiHo-nponax-1-oHy
NH,

Dﬁ cH, el
N
Hac"J
Cymiw (3-amiHo-6-ninepuaunH-3-inbeHsogypaH-2-in)-(2,4-AnxXnopdeHin)-MeTaHoOHY (65wmr, 0,17Mmonb),
(3-anmeTrnamiHo-nponin)-etunkapbogiimigrigpoxnopugy  (35mr, 0,18 mmonb) | 1-rigpokcnbeHaoTpunasony (25wr,

0,18Mmmonb) y MmeTuneHxnopugi (1,5mm) nepemiwyoTe Npy KiMHaTHIA TemnepaTypi npoTtsrom 10xB. [o cymiwi fopatoTs
TpueTtunamin (70mkn, 0,50mmonek) i 3-gieTunamiHonpontoHoBy Kucnoty (24mr, 0,17mMmonb). Po34nH nepemiwytoTs npu
KIMHaTHIAn TemnepaTypi NpoTAroM Ho4i. PO34MH KOHLEHTPYIOTh Y BakyyMi W OTPUMaHWA 3anulioK OuvMLLalTb 3a
aonomorolo BEPX i ogepxyioTe 31Mr (42%) wykanoi cnonyku. 'H-AMP (CDClg) § 7,54 (d, J=8,8Mu, 1H), 7,42 (m,
2H), 7,29 (m, 1H), 7,12 (d, J=4,9Iy, 1H), 7,06 (d, J=8,4Iy, 1H), 6,04 (d, 2H), 4,67 (t, J=14,5I'y, 1H), 3,87
(m, 1H), 2,99 (t, J=12,5I'y, 1H), 2,76 (m, 3H), 2,49 (m, 6H), 2,00 (m, 1H), 1,79 (m, 1H), 1,62 (m, 1H), 1,54
(m, 1H), 0,96 (m, 6H); MC PX-MC (MH*=516,9).

Mpuknag 203

MeTtoauka F-6¢

OpepkaHHs [3-amiHo-6-(1-isonponin-ninepnanH-3-in)-6eHsodypan-2-ini-(2,4-anxmnopdeHin)-MeTaHoHy

Cymiw  (3-amiHo-6-ninepuamnH-3-inbeHsodypaH-2-in)-(2,4-anxnopdeHin)-metaHoHy  (50mr, 0,13MMonb), aueToHy
(10mkn, 0,13mMmonb), TpuaueTokcmboporigpugy HaTpito (38mr, 0,18Mmonb), TpuetunamiHy (27mkn, 0,19Mmonb) i
ouyToBol kucnotu (7,0mkn, 0,13mmonk) y 1,2-guxnopeTani (1,3Mn) nepemiytoTe Npy KIMHATHIA TemnepaTypi NpoTAarom
Ho4i. PO34MH KOHUEHTpYloTb. OTpMMaHWi 3anuvLLIoK ounwaTs 3a gonomoroo BEPX i ogepxytoTe 18Mr (32%) iykaHoi
cnonyku. 'H-AAIMP (CDCly) & 7,53 (d, J=8,4Iu, 1H), 7,49 (s, 1H), 7,48 (d, J=4,6lu, 1H), 7,35 (dd, J=8,7,
2,2ly, 1H), 7,21 (s, 1H), 7,15 (d, J=8,7Tu, 1H), 6,02 (s, 2H), 2,94 (m, 3H), 2,76 (m, 1H), 2,16 (m, 2H), 1,94
(m, 1 H), 1,80 (m, 1H), 1,69 (m, 1H), 1,46 (m, 1H), 1,04 (d, J=2,6l"y, 3H), 1,02 (d, J=2,6 Ty, 3H); MC PX-MC
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(MH*=431,7).
Mpuknag 204
MeTtoauka F-6d
OpepxaHHa [3-amiHo-6-(1-6yTrnninepuamnH-3-in)-6eH3ogypaH-2-in]-(2,4-auxropdeHin)-mMeTaHoHy

Lo cnonyky opepxytoTe 3 (3-amiHo-6-ninepnanH-3-inbeHsodypaH-2-in)-(2,4-anxnopdeHrin)-metaHoHy  (50mr,
0,13MMmonb) y cnocio, onuncaHum ansa
[3-amiHo-6-(1-i3onponin-ninepuaunH-3-in)-6eH3odypan-2-in]-(2,4-anxnopdeHin)-mMmeTaHoHy, | ogepxytloTe 27Mr (47%)
LyKaHoi cromnykn y BUrMsi xoeToi Teepaoi pedosnHn. 'H-AMP (CDClg) § 7,53 (d, J=8,3Mu, 1H), 7,49 (d, J=2,1Iwu,
1H), 7,48 (d, J=4,2l'y, 1H), 7,34 (dd, J=8,5, 2,1y, 1H), 7,21 (s, 1H), 7,14 (dd, J=8,5, 2,4y, 1H), 6,01 (s,
2H), 2,97 (m, 3H), 2,33 (m, 2H), 1,94 (m, 3H), 1,75 (m, 2H), 1,46 (m, 3H), 1,29 (m, 2H), 0,89 (t, J=7,3Iy,
3H); MC PX-MC (MH*=4454).

Mpuknag 205

MeTtoauka F-7a

OpepxaHHsa 2-{3-[3-amiHo-2-(2,4-aunxnopbeHs3oin)-6eH3odypaH-6-in]-cpeHin}-aueTaMmignHTPUOTOPOLTOBO! KUCNOTH

PoaunH  3-[3-amiHo-2-(2,4-anxnop6eHsoin)-6eH3ogypaH-6-in]-6eHsoHiTpuny  (160mr, 38,0Mmornb) y  MeTaHoni
(10Mn) HacuuylTb raszonodibHMm xnopuaom BogHw npu 0°C i nepemiwyoTe Npu KiMHaTHIA TemnepaTypi NpoTsrom
1rog. MoTiM oro NOBTOPHO HacuuylTb rasonogibHMM XIopUAOM BOAHKO | NMepemillytoTb Npu KIMHaTHIN TeMmnepaTypi
npotarom we 1rod, gokn TLIX He nokaxe, WO He 3anuLIWNOCA BUXIOHOI peYoBMHM. PO3YMHHUK BUNyYaloTb 338
NOHWXXEHOTO TUCKY. OTprMaHnin Heo4ULLEeHNI 3arunLLOK, METUINOBUIA edip
3-[3-amiHo-2-(2,4-guxnopbeH3oin)-6eH3odypaH-6-in]-6eH3nmMigoBoi  KUCNOTU, 06pobnsATe aMiakom Yy MeTaHoni (7H,
10Mn) | NnepemiwyoTe NpU KIMHATHIA TemnepaTypi NPOTArOM Hodi. PO3YMHHMK BUIyYaloTh 3a NOHMXEHOro TUCKY. [Micna
noginy 3a [1ONOMOro BEPX ofAepXyTb Ginun TBEPAMIA NpPoayKT, (34,4wr, 16,4%)
2-{3-[3-amiHo-2-(2,4-aunxropbeH30in)-6eH3odypaH-6-in]-deHin}-auetamiguHT pudTopoLTOBY KNCIOTY. H-AMP
(CD,OD) § 6,34 (d, J=8,7T'y, 1H), 6,07 (s, 1H), 6,03 (d, J=7,7T'y, 1H), 594 (m, 3H), 5,86 (t, J=8,0ry, 2H),
5,82 (s, 1H), 5,77 (t, J=7 4y, 1H), 2,23 (s, 2H); MC PX-MC (MH*=438,3), PX MC 4Y: 2,42xs.

Mpuknag 206

MeTtoauka F-7b

OpepxaHHsa 3-[3-amiHo-2-(2,4-anxnop6eHsoin)-6eH3ogypaH-6-in]-N,N-gumetun-6eHsamiguHy

L]
CH,

o 6esBogHoro wMeTaHony (10Mn) popatTh  3-[3-amiHo-2-(2,4-anxnopbeHsoin)-6eH3odypaH-6-in]-6eH30HITpMM
(1,0r, 2,46mMMonb). MOTIM PO34MH HAcKYYIOTb Fa30MOmiGHIM XMOPUMAOM BOAHIO. Moro nepeMilyloTb NpW KIMHATHIl
TemnepaTypi npoTaroMm 1rod. Po3uuMH MOTIM KOHUEHTPYOTb Yy Bakyymi i 4yactuHy 3anuwky (0,070r, 0,16mmonb)
posunHsATE y GeasogHoMy MeOH (2mn) B aTmocdepi iHepTHoro rasy. [o Hboro gopawTb gumeTtunamin (3,1r,
69MMOrb). PO34nH NOTIM NepeMillyoTe NpoTSroM 72rof Npu KiMHaTHIR TemnepaTtypi. PO34MH NOTIM KOHUEHTPYOTL Y
BaKyymi n ouunLalTb 3a A0MOMOroK BEPX i OAEPXKYIOTb 0,025r (34,7%)
3-[3-aMiHo-2-(2,4-auxrop6eHsoin)-6eHsodypan-6-in]-N,N-gumetnnéensamignty.  'H-AMP  (MeOH-d,) & 7,99 (d,
J=9,3ry, 1H), d 7,78 (d, J=8y 1H), d 7,69 (s, 1H), d 7,62-7,39 (m, 7H), d 2,98 (s, 6H); PX-MC YY: 2,45MmiH, M+H*:
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452,3/ 454,2/ 456,2.
Mpuknag 207
MeTtoaunka F-8
OpepxaHHa [3-amiHo-6-(3-MeTunamiHo-eHin)-6eH3odypaHn-2-in]-2,4-auxnopdeHin)-MeTaHoHy

~MH L&

H.C

Cymiw [3-amiHo-6-(3-amiHodeHin)-6eH3odypan-2-in]-(2,4-anxmnopdeHin)-MeTaHoHyY (100wmr, 0,25mmonb),
dopmanegeriay (7,5mkn, 0,26mmonb), TpruaueTokecnboporigpuay Hatpito (75mr, 0,35mMmonb) i oyToBOi Kucnotu (15mkn,
0,25mMmMonb) y 1,2-guxniopeTaHi nepemiwyoTs Npy KiIMHaTHIA TeMnepaTypi NPOTAroM Hodi. PO3YMHHUK BUMyYaloTb 3a
MOHMXEHOro TUCKY | 3anmLok ovnwatoTb 3a gonomoroto PXCT (konoHka Biotage), entototoum 3a gonomMoro cymilli Big
5% po 30% eTunauyeTaT - rekcaH, i ogepXyloTb Y BUMSAi koBTOI TBepaoi pedoBuHu (13,7mr, 13,2%). H-aMP
(CDCly) 5 7,65 (d, J=8,8M'y, 1H), 7,54 (s, 1H), 7,51 (m, 2H), 7,37 (dd, J=8,2, 2,0ry, 1H), 7,27 (t, J=7,8My, 1
H), 7,26 (s, 1H), 6,95 (d, J=7,6lu, 1H), 6,82 (t, J=2,0y, 1H), 6,75 (dd, J=8,2I'y, 2,5y, 1H), 6,01 (s, 2H),
2,89 (s, 3H); MC PX-MC (MH*=411,2), 4UY=3,47xB.

Mpuknag 208

MeTtoaunka F-9

OpepxaHHsa (3-amiHo-6-nipnanH-3-inbeHsodypaHn-2-in)-(2,4-guxrnopdeHin)MeTaHoHrigpoxnopuay

NH,
]
R cl
s o
N.r"’

HC1
Ch

[o posunHy (3-amiHo-6-nipuanH-3-inbeHsodypan-2-in)-(2,4-guxnopdeHin)metaHory (80mr, 0,21MMonb) y rapsdomy
eTaHoni (3mn) godalTb KOHUEHTpOoBaHy XxropuctoBogHeBy kucroTy (0,16mn, 5,22mmonb, 25ekB.). PeakuinHy cymill
BUTPUMYIOTE MPU KiIMHaTHIA Temnepatypi npotarom 18rog i npu 3°C npoTarom 24rof, OOKM He yTBOpUTLCH TBepaa
pevoBMHa. XKOBTUM ocap BiOINbTPOBYOTL | MPOMUBAOTH XOMOAHUM eTaHorioM i ogepxytoTb 37,5Mr (42,8%)
XJIOPUCTOBOLHEBOI COfi. TH-AMP (BMSO-dg) & 9,19 (s, 1H), 8,78 (d, J=5,1T'y, 1H), 8,66 (d, J=7,5I"uy, 1H), 8,22
(d, J=8,4I"y, 1H), 7,99 (s, 1H), 7,90 (t, J=6,6lu, 1H), 7,78-7,75 (m, 2H), 7,64-7,55 (m, 4H); MC EP (MH*=383; wuac
yTpUMaHHA=2,48xB).

|HWi cnonyku, HaBedeHi B Tabnuui 5, ogepyoTb Y cnocib, aHanoriYyHuin onucaHomy Bulle B Mpuknagax 195 F1-
208 F-9, Buxoaosun 3 NpuaaTHUX BUXIOHWX PEYOBUH, SIKi NErko AOCTYMHI i/abo CUMHTE3 SKMX OMWCaHUA y OaHoMy
BMHaxXo4i, Ta BMKOPUCTOBYIOYM cnocobun, onucaHi Bue, abo iHWi cTaHgapTHI XiMiYHI MeToauKuW, BigoMmi y Ui ranysi
TEXHIKW.
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Tabnuus S (Mowknadn Cnonyk, CHHTEICEAHWY 38 MeToOnEon F

Re {TWIX CuHTe2
MprKkna c ) PXMC [ CuuTes (V1) 26 CUHTR
TPYKTYRA POIYHHHHEKR ang
a (IM+HP+) | (i . {1}
abo YY (xe)* (Vi
o,
ORNH Ry = 0,3?
a
209 1L s {(75% 4250 npen. | opog. ) C-1, F-1
b EtQACIHEX)
]
Rr = 0,29
210 (100% 4080 A2 | npop. | C-1,F-2
EtOAcHEX)
MH,
| F o | Re=0,180,
211 ° HEXEtOAc | 4980 | npop. | npog. | C1, F-3
M S = B0O/S0
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Re{TLOX CHHTRS
Mpwvrna PX/MC CuHrea CuHTE3
a Crpyxrypa POIYMHHMKA (IM+H]%) 1y {vl) abo m
abo YY {xa)* (V1>
M R;= 0,08,
]
o HEX/EtOAC
212 519 521 npoa. | npod. | C1.F-3
Hiaoh, & |=50/50, 80%
y —N
T N, PURE
FH, . o - -1 7
@,@Lﬁ—&m o= 030 C-1. F-3
213 T . | CH:ClMeO | 488,0 npog. | npoA. F‘4 '
HE” H = 90410 '
Ri = 3,22
214 [50% 4550 npoa. | npeg. | C-1, F-5
EtQOACMHEN)
Ri=0,28 .
215 {100% 471,0 npog. | npeg. C-1,F-6
EtOAc)
Ri= 313
216 {50% 4850 npay. | npoa. | C-1, F-B
EtOAcHEX)
217 Uy =2 £5 452 3 npoa. | npog. | C-1, F-7
e ) Re=010,
218 Q HEXELOAL 441 npog. | npoa. | G F-2
e — =l = §0f50
~ e | Ri=0.08,
|
219 K ¢ £ HEX/EtOAC 425 A4 npog. | G,F-2
,I"ﬁ F = 5050
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' R (TLLX CuHTE3

Mpukra o } PX/MC CuHTe3 V) 26 CuHTR3
ThykTYpa POZUMHHEMKA abo
a L MsHE | e | o
ato YY (xs) {v11)

[EnemenTHitiH

adania,
PO3PEXCRAHD
Ana
CoaHqr CleMNO:
b | RE=0,75
= [25% %C 89,15 apod. B-1. F-1
= EAMHex] %H 3,22
% M 2,88,
Jualnenc:
%C 65,01
S%eH 3,57
%N 2,84]

220

BuHocku:

*Hux4ve onucaHi ymoBu npoBegeHHss PXMC: BEPX - mac-cnektpu 3 enektpoposnuneHHam (BEPX EP-MC)
ofepxyBanM 3 BMKOpUCTaHHAM cuctemn BEPX Gilson 3 pgBoma Hacocamum Gilson 306, aBToMaTUYHMM
npo6osinbipHrukom Gilson 215, geTekTopoM 3 giogHow maTtpuueto Gilson, konoHkoto YMC Pro C-18 (2x23mm, 120 A) i
KBagpynonbHUM  Mac-cnektpoMmeTpoMm Micromass LCZ 3 opauHapHum  ¢poKycyBaHHAM 3 ioHizauieto
€reKTpopo3NUNeHHAM No z-Hanpsmky. CnekTpu ckaHytoTb Yy AianasoHi 120-1000at. og. macu npotarom 2c. [daHi,
oTpumaHi getektopom BLCP (BunapHuii OeTeKTop MO CBITNOPO3CIOBaHHID), TaKOX MPUAMAOTLCH NO aHaroroBoMy
kaHany. EntoloBaHHs B rpafieHTHOMY pexuMi NpoBoAsiTe 3a fornomMoroio BydepHoro posunHy A, Wwo aense coboto 2%
PO34UH aueToHITpuny y Boadi 3 goaasaHHAM 0,02% TFA, i BydepHoro posunHy B, o aBnse coboto 2% po3yuH Boau B
aueToHiTpuni 3 gogaBaHHaM 0,02% TFA, 3i wewnakictio 1,5mn/xs. 3paskn entototoTb y Takuin cnocib: 90% A npoTsirom
0,5xB, 3 nepexogoMm go 95% B npotarom 3,5xB Ta nigTpumyBaHHsaM 95% B npotarom 0,5xB, @ NOTIM KOMOHKY
noBepTalTb Y BUXiAHMIA cTaH npoTarom 0,1xs. MoBHUIA Yac aHanisy cknagae 4,8xs.

**npopn. o3Ha4yae - HaaBHa y Npoaaxy.

3aransHa metoguka G: OnepxaHHsi 6eH3oTiodeHiB chopmynm (1)

OpepxaHHA OGeH3oTiodeHiB Y OaHOMY BMHaxofi NokasaHo HukYe Ha 3ararnbHil cXemi i KOHKpeTHO onucaHo B
meToauui Mpuknagy 221.

Cxema peakuit ans 3aranbHoi MeToankn G
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OLEPXKYIOTh

/@GN (B NC{S)C
| OH Ceuopa P

NH, R
m(? BragaCl
| RN {3

[V Denses
R-BIOR),
{vi)
{OCHOBA POIYMHHAK
Pd kaTanizarop
NH,
o
0
R* § W
(1
Mpuknag 221
MeTtoanka G

L0
| &

Ay Gty

o7
CH,

1 Harpleswqa

2. QoHesa,
DhFE

iog
! 2H

OpepxaHHa [3-amiHo-6-(3-nipnanHin)-1-6eHaoTiogeH-2-in1(2,4-anxnopdeHin)MeTaHoHy

Crapgia 1: OnepxaHHsa 2-UiaHo-5-oadeHin-(aumeTunamMiHo)MeTaHTioaTy

M
1l

[o posuunHy 2-uiaHo-5-noadpeHony (10,0r, 40,8mMmonb) B aueToHi (100Mn) kpannsamu goAalTb PO3YWH rigpokengy
kanito (2,52r, 44,9mmornb, 1,1ekB.) y Bogi (60mn) npu 0°C. lMicna nepemiwysaHHA npotsarom 45xB npu 0 °C npoTArom
30xB popatoTb pos3dnH gumetuntiokapbamoinxnopuay (5,55r, 44,9mmonb, 1,1ekB.) B aueToHi (60mn). OTpumaHy
KOPUYHEBY peakuiiHy cyMill MOTiIM NepeMilyloTe Npu KiMHaTHI TemnepaTypi npotarom 16rog Ta pos3basnsioTb
eTunaudeTatom Ta Bogow. OpraHiYHui Wwap NPOMUBAaOTb HACMYEHWM BOOHWM PO34MHOM XIopuAy amoHilo, Bogo Ta
posconom. OO6'egHaHi NPOMMBHI BOAHI PO3YMHM MOBTOPHO €EKCTparyloTb eTWNaueTaTtoM i OpraHidHi Wwapu cywartb,
PiNbTPYIOTE Ta BUMNAPIOTL 38 NOHWMXKEHOTNO TUCKY. HeouuieHe macno nepekpucTaniaytoTb i3 CyMmilli edip/rekcaH i
2-UiaHo-5-ioadeHin-(auMeTnnamiHo)metanTtioatr (10,3r, 76,0%) y Bumsagi
peqoBuHn: 'H-AMP (aueTon-dg) & 7,89 (dd, J=8,4, 1,8Mu, 1 H), 7,79 (d, J=1,5I"y, 1H), 7,60 (dd, J=8,1Tu, 1H),

3,44 (s, 6H); MC EP (MH*=333); R=0,70 (30% eTunauertar - rekcaH).
Cragis 2: OgepxaHHa S-(2-uiaHo-5-nogdeHin)-gumetmnTiokapbamiHOBOT KMCOTK
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2-LliaHo-5-lioadeHin-(aumetnnamiHo)meTaHTioat (10,0r, 30,1MMorb) HarpiBawoTb A0 nnaeneHHs npu 200 °C B
aTmocdepi aproHy npoTsirom 6rog,. PeakuinHy cyMmill oXonogKyoTe A0 KIMHATHOT TemMnepaTypu i oTpUMaHy KOpUYHEBY
TBepAy peqoBMHY ouuwaTb 3a gonomoroo PXCT (konoHka Biotage), enototoun 3a gonomoroto cymiwi 20%
eTunayeTar - rekcaH, i ogepxylTb S-(2-UiaHo-5-og-gpeHin)-gumeTunTiokapbamiHoBy Kucroty y Burmsagi 6Ginoi
TBepaol pedouHu (8,3r; 83,0%); H-AMP (aueToH-dg) & 8,12 (d, J=1,8Iy, 1H), 8,05 (dd, J=7,8, 1,5I'y, 1H), 7,66
(d, J=8,1I"u, 1H), 3,11 (broad s, 3H), 3,08 (broad s, 3H); MC EP (MH"=333,0), R=0,53 (30% eTunaueTar - rekcaH).

Cragis 3: OgepxaHHsa 2-UiaHo-5-noadeHony

o
1 SH

[o 3-(2-uiaHo-5-og-derin)-aumeTunTiokap6amiHOBOT KMCIoTH (3,0r, 9,0MMorb) y 6e3BogHOMY
N,N-anmetundopmamiai (30mn) B aTMocdepi aproHy kpannamu gopaatoTs 25% meTokenp HaTtpitlo B MeTaHoni (6,1mn,
27, 1mmonb, 3,0ekB.) npy 0°C. OTpuUMaHy XOBTY peakLiliHy CYMill NepeMillyoTb NpU KIMHaTHIA TeMnepaTypi NpoTarom
1rog. PeakuinHy cymiw BunmsawTb y xonogHy 2H HCI (100mn), a noTiM ekcTparytloTe eTunauetatoMm. OO6'egHaHi
opraHiyHi Wwapu cywatb, QINbTPYOTb Ta BUNAPIOOTb 3@ MNOHUXKEHOrO TUCKY 1 OOEpPXYylTb HeouULeHUi
2-UiaHo-5-lioaTiodpeHon. OTpMMaHy B Takuil Crnoci®é HeouulleHy pe4vYoBUHY BUKOPUCTOBYIOTL GeanocepenHbo 6e3
[00AaTKOBOIO OYKLLIEHHS.

Cragis 4: OgepxaHHs npoMixkHoOro npoaykty: 2-[(2',4'-guxnopdeHin)kapboHin]-3-amiHoi-6-ioabeHsoTiodheHy

7:lll'ﬁl
1 s

Gl

[o HeoumweHoro 2-uiaHo-5-MogTtioderony (3,0mmonb) i 2, 2'4'-TpuxnopauetodeHoHy (673mr, 3,0MMonb) vy
6e3sogHomy N,N-gumetundopmamiai (10mMn) gogatoTbe nopolkonogibHuin rigpokeng kanito (832mr, 6,0mMmmonb, 2,0ekB.).
PeakuinHy cymiw nepemiwytoTe B atmocdepi aproHy npu 80°C npotarom 16rod. KopuudHeBy peakuiiHy cymil
OXONOMKYIOTb Ta po3baBnatoTb eTunalyeTatoMm Ta Bogo. OpraHivyHWi Wap NPoMUBaTb HACUYEHUM BOAHUM PO3YMHOM
Xropuay aMoHilo, BOAO, pO3CONOM Ta cyllaTk. PO34UMHHUKM BUNAPIOOTL 3@ NMOHUXEHOTO TUCKY | HEOUWLLEHUIA NPOOYKT
ounwatoTe 3a gonomoroto PXCT (konoHka Biotage), entototoun 3a gonomoroto cymiwi 20 eTunayerar - rekcaH, a noTim
PO3TUPAaIOTb 3 rekcaHoM i omepxkytoTs 1,012r (75,0%) GeHsoTiodeHy. 'H-AMP (auetor-dg) & 8,24 (d, J=1,5Iy, 1H),
8,05 (d, J=8,4ly, 1H), 7,94 (broad, s, 2H), 7,79 (dd, J=8,4, 1,5y, 1 H), 7,656 (dd, J=1,5, 09Iy, 1H), 7,56
(m, 2H); MC EP (MH*=448/450); R=0,58 (30% eTunaueTar - rekcaH).

Cragis 5: OpepxaHHsA LyKaHoT Cronyku:
[3-amiHO-6-(3-nipuanHin)-1-6eHsoTiocper-2-in](2,4-gnxnopdeHin)MeTaHoHyY
MH;
Q
k: Cl
o ]
| o
M
il
Po3unH (3-amiHo-6-noa-1-6eH3oTiodeH-2-in)(2,4-anxnopdeHin)MeTaHoHyY (150wr, 0,33mmornb) y
1,2-AMMETOKCIeTaHi aerasyotb aproHom nNpOTArom 30xB. Y Lewn MOMEHT JonalTb

TeTpakic(Tpudenindocdid)nanagin(0), (39wmr, 0,03mmonb, 0,1ekB.), a noTiM nipuanH-3-6opoHoBY KucroTy (41wmr,
0,33mmonb, 1,0ekB.) i 2M BogHuin po3dnH Na,COgz (4,0Mn). PeakuiiiHy CyMmill npogyBaloTb aproHoMm npoTsirom we 10xs,
a notimM HarpisatoTb npu 80°C npoTsarom Houi (18rog). PeakuiiHy cymiw po3baensioTe eTunaueTaTtoMm, NpoMuUBaTb
BOAOI0, PO3CONIOM Ta CylWwaTb Hap CynbdaToM MarHito. PO3YMHHUK BUMYYaOTb 3@ MOHUXEHOTrO TUCKY | HEeOoUYULLeHWI
npodykT ouuwaioTb 3a gonomoroto PXCT (koroHka Biotage), entototoun 3a gonomoroto cymiwi Big 45 no 65%
eTunaueTaT - rekcaH, i ofepxyloTh 37,5Mr (28,1%) KOBTOI TBepaoi peuoBUHU Sk npoaykTy. 'H-SAMP (aueToH-dg) &
8,84 (dd, J=2,7, 0,6l'y, 1 H), 849 (dd, J=4,8, 1,8y, 1H), 8,21 (dd, J=8,4, 0,6y, 1 H), 8,00 (m, 2H), 7,87
(broad, s, 2H), 7,68 (dd, J=8,4, 1,5I'y, 1H), 7,53 (d, J=1,8y, 1H), 7,46 (s, 1H);7,44 (d, J=1,8y, 1H), 7,36
(m, 1H) PX-MC (EP MH*=399, YYy=271x8). R=0,08 (50% eTunauerar - rekcaH).

IHWI cnonyku, HaBegeHi B Tabnuui 6, ogepXyloTb y cnocib, aHanoriyHMin onucaHomy Bulle, BUOMpato4mn BignoBigHi
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BUXIOHOT pPeYOBUHM, AKI Nerko AOCTYNHi i/abo CUMHTE3 SKUX ONUCAHWA Yy [aHOMYy BMHaxofi, Ta BUKOPUCTOBYHOYM

cnocobu, onucadi Buile, abo iHWi cTaHaapTHI XiMiYHI MeToAMKK, BiDOMI y Uil ranysi TEXHIKK.

Tatnuus 6 NpMknagy EN0AYE, CUHHTEINREHMX 38 METOOMKDH G

Mpwvkna

CTpykTypa

R+ ({THIX
poz4HHHMKE]
abo JY (xs}*

PXMC
{[M+H]+)

CHHTR3
(I

CunTes
(V1) abo
(Vi

CHHTEZ

n

222

Fr=0,08,
HEX/EtOAC =
BO/B0

491/483

npoa.

npoa.

223

Rr = 0,58,
HEXIEIOAC =
70430

434

npoga.

npea.

224

Re = 0,08,
HEX/EtOA: =
50450

283

A4

npog.

225

Ry =045,
HEX/EtOAC =
7030

443/445

npon.

npon.

226

Ry = 0,08,
HEX/EtOAC =
G040

361

npoa.

npog.

227

kg

&N

R.=0,32,
HEX/EIDAS =
TOL30

385

npoa.

npeg.
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R(TWX ICHHTaZ
Mpukna PX/MC | Cunres ! CunTes
CrpyxTypa POIHKHHHEKSR) VI abo
B (IM+H} N
abo MY (xg}" Vi
hte o | Re=012,
228 ’ bnw ‘HEX/EtOAC =| 417 | npoa | npea. | G
ind B0/40
Re= 0,14,
2249 e HEX/EtOAG =} 433 npoga. | npog. G
G0/40
Fe=0,10,
230 HEX/EtDAC =| 375 Apog. | npoA. &
70430
BuHocku:

*Hwx4ye onucaHi ymoBu npoBegeHHa PXMC: BEPX - mac-cnektpu 3 enektpoposnuneHHam (BEPX EP-MC)
odepxyBanu 3 BuMKOpuUCTaHHAM cuctemn BEPX Gilson 3 pgBoma Hacocamu Gilson 306, aBToMaTUYHUM
npo6osinbipHukom Gilson 215, geTektopom 3 giogHow matpuueto Gilson, konoHkoto YMC Pro C-18 (2x23mm, 120 A) i
KBagpynonbHUM  Mac-cnektpomeTpoM Micromass LCZ 3  opauHapHMMm  ¢pOKycyBaHHAM 3 ioHi3auieto
€rNeKTPOopO3NUEHHAM No z-HanpsiMky. CnekTpu ckaHyloTb Yy Agianas3oHi 120-1000at. og. macu npotarom 2c. [aHi,
oTpumaHi getektopom BICP (BunapHWin OeTekTop MO CBITNOPO3CilOBaHHID), TaKOX MPUAMAOTLCS NO aHanoroBoMy
kaHany. EnioloBaHHS B rpagieHTHOMY pexuvMi NpoBoasTh 3a gornomorolo bydgepHoro posumHy A, Wwo asnse coboto 2%
PO34UH aueToHITpUny y BoAdi 3 goaasaHHaM 0,02% TFA, i BydepHoro posunHy B, wo sBnse coboto 2% po3ynH Boau B
aueToHiTpuni 3 gogaBaHHaM 0,02% TFA, 3i wenakicTio 1,5mMn/xB. 3paskn enotoTb y Takuin cnocid: 90% A npoTsrom
0,5xB, 3 nepexogom go 95% B npotarom 3,5xB Ta nigTpumyBaHHaM 95% B npotarom 0,5xB, @ NOTIM KOMOHKY
noBepTalTb Y BUXiAHMIA cTaH npoTsarom 0,1xB. MoBHUIA Yac aHanisy ckrnanae 4,8xB.

**Npog. o3Ha4ae - HasiBHa Yy Npoaaxy.

|HWI cnonykn copMynun | MOXHa ogepxkaTi y cnocobu, onucaHi y uboMy BUHaxogi, abo iHwi cnocobu, Bigomi y Ui
ranysi TEeXHiKM, 3 BUKOPWUCTAHHSM BIiONOBIOHWX BUXIOQHUX PeYoBUH i/abo NPOMIKHMX NPOAYKTIB, AKi 6e3 3ycurb
3po3yMitoTb (haxiBui y Ui ranysi TEXHIKN.
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Mpuk-

x‘ R! R? R’ R R® | R?
nag
I fﬁ“‘ B
236 ‘0 H H L H | H
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237 5. H | H e H . H
BAe = Me: ol
238 |O| H 4-Cl-Ph- H Q/ H |H
SChable
238 O H 3-MO=Ph- H [g/ H H
=N
g 7
240 S H 4-CN-Ph- H o H | H
h_“NHsOECHa
241 18| H 2 4 B-triCl-Ph- H ©/ H . H
ND.
242 h H 3,4.5-triMe-Ph H '\f OH | H
' -CONH,
Bs
243 0| H 4-CF3-Ph- H vf’ H | H
"~ NHCOCH,
| e
244 0| H 3-CH.CO-Ph H = H | H
HN'}-:)-_'NI:ME_:IQ
I P ——
245 [0 H 4-{COOM}-Ph- H L‘T”J H H
CF,
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Mprx- .
P xR R? R? R ln* | R®
nag -
]: . . ? -
K N ]
256 O Ac Q;}— H H | H
! N SChMa | '
| ...:NI :x“‘ |
257 0| H - . z " Me | H
N—-N !
CN f
= |~““‘
258 |0| H o—{ Ve H P a |y
N- ! L_CDNHQ
. i
258 O H DEN_<74}>_:_ H | b H
, e .
| W
I S S S R T
| - 1 "
260 '0f H CI‘@# H /@[’ a1y
: ¥ ! F F .
| — R
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Komnoauuii, npuaaTHi Ans sactocyBaHHsA B cnocobi BignoBigHoO 4O LbOro BMHaxoay

Cnonyka cdopmynu | npugatHa 4ns 3acToCyBaHHs B LibOMY cnocobi Ans fikyBaHHSA NaTosoriYHMX CTaHiB, onucaHnx
HUXKYEe Y LbOMY BUHaxodi, SKWO BOHA BUFOTOBREHa y BUMAAi dapMaueBTUYHO MPURHATHOI KOMMo3uuil.
dapmaLeBTUHYHO MPUIRHATHA KOMMNO3ULiA - Uue crnonyka gopMynun |y cymiwi 3 dhapmMaleBTUHHO NPURHSATHUM HOCIEM.
dapmaLeBTUYHO NPUMHATHUIA HOCIM siBNsie coboto Oyab-SKMIn HOCIR, WO € BiOHOCHO HETOKCUYHWUM i HELIKignMBUM Onsi
nauieHTa npu KoHUeHTpauisx, Wo BignoBigaloTb 3 eheKTUBHOK aKTUBHICTIO aKTMBHOIO KOMMOHEHTa, Tak Wwob 6yab-aki
noGivHi echekTn, NpUNMcyBaHi HOCilo, He Nocnabnsany KOPUCHI BNITMBU aKTUBHOTO KOMMOHEHTA.

dapmMaLeBTUYHI KOMMNOHEHTU, WO 3BUYaHO BUKOPUCTOBYIOTBCS, SIKi MOXHA 3aCTOCOBYBATW B SKOCTI NpUAaTHUX Ans
CKrnagaHHA KOMMO3ULiK, NPU3HaYeHNX AN KOHKPETHOTO LWIAXY BBEAEHHS, BKIOYaTh!

nigkucnioodi peqoBuHM (Npuknagy BkoYaoTb, 6e3 HaknageHHs obMeXeHb, OLTOBY KUCMOTY, JIMMOHHY KMCIOTY,
dymapoBy KUCMOTY, XJIOPUCTOBOOHEBY KUCIOTY, 830THY KUCMOTY);

nignyroBytoydi peqoBUHW (MpUKNagu BkMoYaloTb, 6e3 HaknageHHs obMexeHb, po3duMH amiaky, kapboHaT aMoHito,
pieTaHonaMmiH, MOHOeTaHonaMiH, rigpokcug Kanio, 6GopaT HaTpito, kKapboHaT HaTpilo, Figpokcug HaTpito,
TpueTaHonamiH, TponamiH);

agcopbeHTV (npvknagu BkMoYaloTb, 6e3 HaknageHHs obMexeHb, NOPOLUKOMoAiGHY Lemnonosy W akTuBoBaHe
BYrinns);

nponeneHTy Ana aepos3oniB (Npuknagu BKMOYaTb, 6e3 HaknageHHss obMmexeHb, Aiokcup Byrneuto, CCl oF5,
F>CIC-CCIF, i CCIF3);

PeYOBMHMU, WO BUTICHAIOTbL NOBITPA (NpWKNagu BKYaloTh, 6e3 HaknageHHs obMekeHb, a30T i aproH);

NpPOTUIPUBKOBI  KOHCEpBAHTU (MpMKnagu BkNovaloTb, 6e3 HaknageHHs oOMexeHb, ©eH30WHY KWUCnoTy,
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OytunnapabeH, eTunnapabeH, meTunnapabeH, nponinnapabeH, 6eH3oaT HaTpito);

NPOTUMIKPOGHI  KOHCepBaHTWM (Mpuknagu BKoYawTb, 0e3 HaknageHHss obMmexeHb, GeHsankoHinxmnopua,
OeH3eToHIMXMopua, OEeH3MMOBUIA  CNIMPT, UeTUNipuauHinxnopua, xriopbyTaHon, deHomn, (eHEeTUNIOBUIA  CnupT,
deHinMepKypHiTpaT i Tumepocan);

aHTMOKCUAAHTK (NpuKknagu BkoYaloTb, 6e3 HaknageHHs obmexeHb, ackopbiHoBY KucnoTy, ackopbinnanbmitar,
OyTUNOBaHUIA TiQpOKCiaHison, GyTUNOBaHWIA TiQPOKCUTONYON, MNodoChOpHY KUCMOTY, MOHOTIOMILEpWUH, nponinranar,
ackop6at Hatpito, GicynbdiT HaTpilo, hopmanbaerigcynbgoKkeunat HaTpito, MeTabicynbdiT HaTpito);

3B'A3yBarbHi peYoBMHU (MpUKIaaM BKIoYaloTb, 6e3 HaknageHHss obMexeHb, Grnok-noniMepu, HaTypanbHUR Ta
CUMHTETMWYHI Kay4yKu, noniakpunaTtu, nosniypeTaHn, CUIiKoHW, NonicunokcaHn Ta cTupon-oytanieHoBi cnisnonimepu);

OydepHi pevoBMHM (Npuknagn BKMYalTb, 0e3 HaknageHHs obmexeHb, MeTadocdaT Kanio, LBO3aMileHUn
docchat Kanito, aueTart HaTpito, 6e3BOAHUI LUTPAaT HaTpilo | gurigpat LuTpary HaTpito);

pPeYOBMHU-HOCIT (NpUKnagn BKMoYaTb, 6e3 HaknageHHss oOMexeHb, cupon Kameni akauii, apomMaTUyHWMIA cupon,
apoMaTU4HWUIA enikcup, BULLHEBUM CUPOM, CUPON Kakao, aneflbCUHOBMIA CUMPOMN, CUPOM, KYKYPYA3sHY onito, MiHepanbHe
Macso, apaxicoBy Onito, KyHXYTHy onito, GakTepiocTaTUYHUI Xropug HaTpito Ansa iH'ekuin i HakrepiocTaTuyHy BOAY
ans iH'ekuin);

XernaTHi peareHTn (NpUKNagu BKNoYaTh, 6e3 HaknageHHa oOMeXeHb, AUHATPUEBY CiNb eTUNEHMIaMIHTETPaoLTOBOT
KACNOTK | eTUneHgiaMiHTETpaoLTOBY KACIOTY);

GapBHMKM (NpUKnagn BkNoYaTb, 6e3 HaknageHHs obmexeHb, FD &C Red No.3, FD&C Red No.20, FD&C Yellow
No.6, FD&C Blue No.2, D&C Green No.5, D&C Orange No.5, D&C Red No.8, naneHuii uykop i YepBOHMI OKcuA
zaniza(lll));

OCBITNIOOYI PeHOBUHN (NPUKNaan BKOYaTh, 6€3 HaknageHHs obMekeHb, GEHTOHIT);

eMynbryBarnbHi peqyoBuHW (Npuknagn BKMYawTb, 6e3 HaknageHHsa obmexeHb, kaMedb akauii, LeTtomakporon,
LEeTMNOBUIA CNUpT, rMilepuiiMoOHoCcTeapaT, NeunTrnH, copbitTaHMoHooneart, noniokcietTuneH 50 MoHocTeapar);

Karncyroto4i peqoBUHM (NpUKnagmn BkoYatoTh, 6€3 HaknageHHs o6MexeHb, XXenaTuH i aueTundTanaTuentonosy);

cMakoBi OOMIlWKM (NpyKknagu BkoYaloTb, 6e3 HaknageHHs obMexeHb, raHycoBy Onilo, KOPWYHY Ofilo, Kakao,
MEHTOJ, anenbCMHOBY Ofito, M'ATHY ONito Ta BaHiIfiH);

BOJTOrOYTPUMYIOYi PeYOBUHM (NpUKNagu BkoYaloTb, 6e3 HaknageHHs obmexeHb, rmilepyH, nponineHrikone Ta
copbiT);

PEYOBMHMU, WO BigMyuyloTh (MPUKNagn BKYaoTh, 6e3 HaknageHHs obMexxeHb, MiHepanbHe Macro i rMiLepuH);

mMacna (npuknagn BKMYaTb, 6e3 HaknageHHs obMexeHb, apaxicoBy onito, MiHeparibHe Macro, MacnuHOBY Ofito,
apaxicoBy Onito, KYHXXYTHY Ofito Ta POCINHHY Onito);

OCHOBM Ana Masei (Npuknagu BkIoYaloTb, 06e3 HaknageHHs oOMeXeHb, maHoniH, rppodinbHy Masb,
nonieTunexrnikonesy mMasb, BaseniH, rigpodinsHnii BaseniH, 6iny mMasb, }KOBTY Ma3b i Masb 3 POXKEBOK BOLOH);

peYoBUHU, WO 36iMbLUYIOT NPOHUKHICTE (YepesLUKkipHy nodadvy) (Npuknagu BroYatoTe, 6e3 HaknageHHs obMeXeHb,
MOHOTIgPOKCK- abo nonirigpokcMcnmpT, ogHo- abo 6araTOOCHOBHI CNUPTK, Hacu4eHi abo HeHacu4eHi XUPHI cnupTu,
cknagHi edipy HacMYeHx abo HeHaCUYEHMX XUPHUX KUCNOT, Hacu4yeHi abo HeHacudeHi gukapOGoHOBI KMCMOTKU, edipHi
onii, pocchaTnannbHi noxigHi, uedanid, TepneHun, amign, NpocTi edipn, KETOHWU Ta CEHYOBUHN);

nnactudikatopu (Npuknagu BrrovatoTb, 6e3 HaknageHHs obMexeHb, dieTundTanar i rmiyepuH);

PO3YMHHUKM (NpUKNagu BKMOYaTb, 6e3 HaknageHHst obMexeHb, eTaHom, KyKypyassHy ornito, 6aBOBHsiHY onilo,
rniLuepuH, i30NponinoBKiA CNMPT, MiHEpanbHe Macno, OneiHOBY KWUCMOTY, apaxicoBy ofilo, ouulleHy Bogy, Body Ans
iH'EKLN, CTepunbHY BoAy ONs iH'€KUiR Ta cTepuribHY Body AN NPOMUBEHHS);

3arycHUkM (npuknagu BkoYaloTb, 6e3 HaknageHHs obmexeHb, LeTUNoBui cnupT, LUeTunedipHun Bick,
MIKPOKPUCTanivHuiA Bick, napadiH, CTeapunoBuin cnupT, Ginni Bick i )KOBTURA BicK);

OCHOBW ANs Cyno3uTopiiB (Npvknagn BKNoYaTb, 6e3 HaknageHHs oOMexeHb, onitlo Kakao i nomnieTuneHrnikoni
(cymiui));

NOBEpPXHEBO-aKTUBHI PeYOBUHM (NpUKIagu BKOYaloTb, 6e3 HaknageHHs obmexeHb, ©GeHsankoHinxnopug,
HoHokcrHon 10, okcTokermHon 9, nonicop6at 80, naypuncynbdart HaTpito Ta copbiTaHMoHoNaneMiTar);

cycneHayBanbHi pevyoBMHM (NpUKNagu BKMYaTb, 6e3 HaknageHHsi obmexeHb, arap, GeHTOHIT, kapbomepw,
HaTpieBY CiNnb KapbOKCUMETULENONO3N, TMaPOKCIeTUNLENtonosy, NapoKCUnponinuentonosy,

rigpokcMnponinMeTunyentonosy, KaoriH, MeTUIUentonosy, TparakaHToBy kamedb Ta BiryMm);

nigconopxysadi (Npuknagu BkNoYaTb, 6e3 HaknageHHs obmexeHb, acnapTam, AeKCTposy, MiUepuH, MaHiT,
nponineHrnikonb, HATpieBY Cinb caxapuHy, copbiT Ta caxaposy);

PEeYOBMHU, IO NepeLLKOMKaloTh 3NMnaHHio TabneTok (Npuknagu BkoYaoTb, 6e3 HaknageHHs obMexeHb, cTeapar
MarHito i Tanbk);

3B'A3yBanbHi Ans TabneTok (Npuknagn BkroYaTb, 6e3 HaknageHHs obmexkeHb, kameapb akauil, anbriHoBY KMCNOTY,
HaTpieBy Cinb KapbOKCMMETUMLUENoNoamn, UYyKop, WO MpecyeTbes, eTUMLENtonosy, >XenaTuH, piaky [Mokosy,
METUILENIONO3Y, HE3LMUTMIA NOMIBIHINMIPONILOH | NonepeaHLO XenaTuHI3oBaHU Kpoxmarnb);

po3pimKyBaYi ana TabneTok i kancyn (Npuknagn BKMOYaoTb, 6€3 HaknageHHs oOMeXeHb, ABo3aMilleHnn docdaT
KanbLito, KaorliH, NakTo3y, MaHiT, MIKpOKpMCTaniyHy Lenonosy, MNOpoLIKONofibHy Luerntonolsy, ocamkeHun kapboHat
KanbLito, kapboHaT HaTpito, chocdaTt HaTpito, CopOIT i Kpoxmank);

PEYOBMHU ANA YTBOPEHHsI MOKpUTb Ha TabneTkax (Mpuknagu BkNoYalTb, 6e3 HaknageHHs1 obMexeHb, piaKy
rMoKo3y,  FApoKcieTMNuUentonosy,  rgpoKcunponinuenonosy,  fopoKCUnponinMeTunuentonosy, MeTUmLentonosy,
eTunuentonosy, ayetundranaryentonosy i wenak);

HanoBHOBa4Yi ANA NpsSIMOro NpecyBaHHA TabneTok (Npuknagu BkNoYawTb, 6e3 HaknageHHs obMexeHb,
ABO3aMillleHnin dpocpat Kanbuito);
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peyoBMHKU, WO 3abesnedvyloTb pos3nagaHHsa TabneTok (Hanpuknag, anbriHoBY KUCMOTY, KanbuieBy Cirb
KapOOKCMMETUNLENONO3N, MIKPOKPUCTamMIYHY Lenonody, Kaniesy cinb NonakpumiHy, 3WWTWIA  NoniBiHINNiponigoH,
anbriHaT HaTpito, HaTpIieEBY Cinb MMIKONATY KPOXMarto i Kpoxmans);

peYoBMHU, WO HagaTb TabneTkam CNM3bKOCTI (Mpuknagy BkIoYaloTb, 6e3 HaknageHHs obMmexeHb, KOnoigHUR
AioKena, KpeMHito, KyKypya3sHUA Kpoxmarb i Tanbk);

3MallyBanbHi pevyoBMHU Ans TabneTok (Npuknagu BkMo4valoTb, 6e3 HaknageHHs obMexeHb, cTeapaT KarbLito,
CTeapaT MarHito, MiHepanbHe Macro, CTeapuHOBY KUCMOTY Ta cTeapaT LUHKY);

peyvoBMHU, WO HadawTb TabneTkam/kancynaMm Henpo3opocTi (MpUknaan BKYaTb, 6e3 HaknageHHs obMexeHb,
Aaiokcug, TUTaHy);

PEYOBMHMU, WO NonipytloTe TabneTkn (Npuknagn BkoYatoTb, 6e3 HaknageHHa obmexeHb, kKapHayOcbkuii Bick i Binui
BiCK);

3aryulyBarnbHi peqyoBMHY (NpYKagu BKoYaloTb, 6e3 HaknageHHs obMexeHb, 64XKONMMHWUIA BiCK, LEeTUMNOBUIA ClvpT i
napadiH);

TOHI3YIOui peHOBUHM (NpUKnagn BKOYaoTh, 6€3 HaknageHHs obMeXeHb, 4eKCTPo3y i XIopua HaTpito);

PEYOBMHU, WO NIABULLYIOTL B'AI3KICTb (MpUKNagn BKMoYaloTb, 6e3 HaknageHHs obMeXeHb, anbriHOBY KWUCHOTY,
OEHTOHIT, KapboMepu, HaTpieBy Cirlb KapBOKCMMETUNLENONO3N, METUILENONO3Y, NONIBIHINMNIPOMIAOH, anbriHaT HaTpito
i TparakaHTOBY kamenb);

3MOYyBarbHi peyvyoBUHW (NpuKnagn BkoYaloTb, 6e3 HaknageHHss obMexeHb, renTagekaeTuneHoKcUueTaHorm,
neynTuHK, nonieTuneHcopbiTonMoHoonear, noniokcieTuneHcopbiTMoHoonear i noniokcieTuneHcTeapar).

Cnonykn BignoBiOHO A0 LbOro BUHaxo4y MOXHa BBOAUTM 3 papMaueBTUYHO MPURHATHUMU Hociamu, fobpe
BiDOMUMW Yy Ui ranysi TeXHik1, 3 BUKOPUCTaHHAM OyAb-SKUX 3BUYAWHUX ePeKTUBHUX Pa3oBUX A03YyBalbHUX OpM,
NPUIrOTOBNEHNX Y BUIMAAI npenapatiB HeramHol, NoBinbHOT abo NponoHroBaHoil Ail, Hanpukniag, BKMYalYn HaBedeHi
aani.

[ns nepopanbHOro BBEAEHHS CMONyKW MOXHa BKMOYMTU Y TBepai abo pigki npenapatu, Taki Ak, Hanpuknag,
Kancynu, nirynku, TabneTku, nacTuikv, Neniwku, nnaeki npenapaty, NMOPOLUKA, PO34MHKU, cycneHsii abo emynbCil i
X MOXHa NpUroTyBaTK 3rigHo 3 cnocobamu, BinoMMMK B 06nacTi NpUroTyBaHHSA hapMaleBTUYHNUX KoMNo3uLin. Teepgi
pa3oBi go3yBarnbHi opMu MOXYTb ABMATA cobolo kancyny, sika Moxe OyTW 3BMYaMHOW Kancyrow 3 TBepgoro abo
M'SIKOrO KenaTuHy, Lo MICTUTb, Hanpuknag, NoOBepXHEBO-aKTMBHI Pe4YOBMHM, 3MallyBanbHi 1 iHepTHI HanoBHOBaYi, Taki
AK NAKTO3a, caxaposa, pockat Karblilo | KYKYpya3sHUIA KpoXmanb.

B iHWoMy BapiaHTi BTINEHHA Crnonyku BiONOBIAHO A0 LBOrO BMHAXoAy MOXHa ccopMyBaT y Tabnetkn 3a
[AOMOMOrol0 3BUYaHMX OCHOB AN TabneTok, TakUX SK Nakro3a, caxaposa i KyKypya3sHWW Kpoxmarb, y kombiHauil 3i
3B'A3yBanbHNMK, TaKUMU SK kamedb akauii, KykypyassHui abo kpoxmarb XenaTuH, pedoBrHaMK, Lo 3abesnevyloTb
po3nafaHHs, NpPU3HadYeHNMN AN CNPUSIHHA PYMHYBAHHIO Ta PO3YMHEHHIO TabneTku nicns BBeOEHHS, Takumun sk
KapTOMMSAHMIA KpoxXmarb, anbriHoBa KWCNoTa, KyKypyaA3stHUIA KpoXmMarb i ryapoBa kamefpb, 3MallyBadamu, NpuaHaqeHnmm
ONst NONINWEHHA CUMNKOCTI TabrneTok i Ana 3anobiraHHA NpunMnaHH MaTtepiany TabneTok OO NoBepxHi MaTpuub i
nyaHcoHiB Ans dopMyBaHHs TabreTok, Hanpuknag, TanbKy, CTeapuHOBOT KMCoTh abo cTeapaTy MarHito, kanbLito abo
LUMHKY, GapBHWMKamMKu, 3abapBriolYMMW peyYoBMHAMW Ta CMaKOBMMMW AOMILLIKaMWU, MPU3HAYEHUMWU OIS noninweHHs
€CTETUYHMX XapaKTepUCTUK TabneTok i Ana Toro, Wob 3pobuTu iX Ginbll NPUAHATHUMU N5 NauieHTa, TakUMU K M'STHa
onis, BUHTeopriHoBa onis abo BUWHeBa cmakoBa gobaska. [puaaTHi HanoBH0OBaYi, NpU3HaYeHi Anga BUKOPUCTaHHS B
pioKMX nepoparnbHUX O03yBanbHUX opmax, BKMoYalTh AUKanbLindocdar Ta pospigxyBadi, Taki sk Boga Ta CnupTi,
Hanpuknag, eTaHon, 6eH3nnoBUi cNUpT i nonieTuneHoBi cnupTK, 3 AogaBaHHAM abo 6e3 goaaBaHHA dapMaLeBTUYHO
NPUAHATHOI NOBEPXHEBO-aKTUBHOI PEYOBUHW, CyCcneHayBanbHOro peareHTy abo emynbryBarbHOro peareHty. PisHi iHwi
PEYOBUHN MOXYTb MICTUTUCS SIK MOKPUTTSA abo 3acobun Ang iHWOI 3MiHKU isU4HUX XapaKTepucTuK 0o3yBanbHOI opmu.
Hanpuknag, Tabnetku, nirynku abo kancynu MoxyTbe 6yTW NOKPUTI LLenakoM, LykpoM abo oboma LMK peqoBUHAMU.

[uncneproBaHi NOPOLUKK | rpaHynv NpuAaTHI 4Na roTyBaHHS BOAHUX CYCMEH3iin. BOHW MICTATbL aKTUBHUA KOMMOHEHT Y
cymiwi 3 AgucnepryBarnbHolo abo 3MOYyBanbHOK PEYOBUHOW, CYCNeHAYBaribHOK PEYOBMHOK W OOHUM 4K BinbLuoio
KinbKicTio KOHCepBaHTiB. [Npuknagamu npuaaTHUX AUCNepryBanbHUX abo 3MoYyBaribHUX PEYOBUH € PEYOBUHM, YXkKe
3a3HadeHi BuLwe. TakoXK MOXYTb MICTUTUCS OOAATKOBI HANOBHIOBaYi, HanNpuknag, nigconogxysadi, cmakosi fobaBku Ta
PEYOBMHY, Lo 3a6apBnio0Th, ONUCaHI BULLE.

dapmaleBTUYHI KOMNO3WLIT, WO BigNOBiAalTb LbOMY BUHaXoAy, Takox MOXyTb nepebyBaTtn y hopmMi eMynbCii Tuny
macna-B-sogdi. MacnsHowo dasoo Moxe OyTU pocrMHHa onisl, Taka AK piakuin napadiH abo CyMmill POCAMHHUX Ofil.
MpuaaTHUMK emMynbryBanbHUMU pevoBMHAMKU MOXYTb ByTr (1) NpupoaHi kamedi, Taki Ak kamenb akauii i TparakaHToBa
kamenp, (2) npupogHi coccaTuan, Taki aK cos i neuntuH, (3) cknagHi edipn abo YacTkoBi cknagHi edipn, oTpMMaHi
3 pigKMX KUCMOT i aHrigpuais rekcuty, Hanpuknag, copbitaHMoHooneaT, i (4) NpodyKTW KOHAEeHcauii 3a3HaqYeHux
YaCTKOBMX CKnagHux edipiB 3 eTUNeHOKCMAOM, Hampwuknag, noniokcieTuneHcopbiTaHMoHooneat. Emynbcii MOXyTb
MICTMTW Nigconoaxysadi Ta cmakosi obaBky.

MacnsHi cycneHsii MoXHa ofepXaTh LUMSIXOM CYCMeHOYyBaHHSl aKTUBHOI PEYOBUHW B POCIWHHIA onii, Takin ak,
Hanpuknag, apaxicoBa onisi, MacnvMHoBa ofisl, KyHXyTHa onis abo kokocoBa onisi, abo B MiHepanbHOMY Macri, Takomy
AK pigkuin napadiH. MacnsiHi cycneHsii MoXyTb MICTUTK 3arywlyBanbHy PeYoBUHY, TaKy K, Hanpuknag, ©aXorvHui
Bick, TBepaun napadcdiH abo ueTtunoBui cnupt. CycneHsil TakoX MOXYTb MICTUTM opguH abo Oinblly KinbKicTb
KOHCEpBaHTIB, Hanpuknag, etun- abo H-nponin-n-rigpokcnbeHsoar; ogHy abo Oinbluy KiNbKiCTe pPeYoBUH, WO
3a6apBnioloTb; OAHY abo Ginbluy KiNbKICTb CMaKoBUX OOMILLOK i ogHy abo 6inbluy KinbKicTb Nigconogxysadis, Takux sk
caxaposa abo caxapvH.

Cuponun 1 enikcupyM MOXYTb CKMadaTUCb i3 BKIIOYEHHAM MiAconogKyBadiB, TaKMX $K, Hanpuknag, rrilepuH,
nponinexrnikonb, copbit abo caxaposa. Taki KOMNo3uuii TakoX MOXYTb MICTUTW 3acib, WO ycyBae nogpasHeHHs, i
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KOHCEpBaHT, Takui Sk MeTUN- i nponinnapabeHn, cMakoBi LOGaBKM Ta peHOBUHM, WO 3a6apBooTh.

Cnonykn BignoBiAHO [0 UbOrO BUHaxody TakoX MOXHa BBOAWTU MapeHTepanbHo, To6TO MigwkipHo,
BHYTPILUHEOBEHHO, BHYTPILLIHBOOKYAPHO, BHYTPILLIHEOM'S30BO abo BHYTpILUHEOYEPEBHO Y BUMSAAI 403, Lo BBOAATHCSA
WAXoM iH'ekUii, cnonykn y disionoriyHo NpUAHATHOMY po3pigKyBadi 3 cdhapmMalyeBTUYHO MPUNRHSATHUM HOCIEM, L0
MOXYTb SIBMIATA COOOI CTEpWUSbHY piaMHY abo CyMmill piguH, Takux sik Boaa, disionoriMHWA po3dnH, BOOHUA PO3YMH
AEKCTPO3M Ta PO3YMHM aHasroriYHUX LyKpiB, CNMPT, Takui fK eTaHor, isonponaHon abo rekcageuusrioBUn cnvpr,
rnikoni, Taki AK nponineHrnikons i nonieTuneHrnikons, KeTani rniyepuny, Taki K
2,2-gpumeTun-1,1-giokconax-4-meTaHon, npocTi edhipn, Taki Ak nonieTuneHrmikons 400, macno, XUMpPHY KUCIOTY,
cknagHuin edip abo rniyepua XUpHoI kncnot abo aueTunoBaHui rnilepua XUPHOI KUCNoTW, 3 AoaaBaHHAM abo 6e3
aoaaBaHHA hapMaueBTUYHO NPUNHATHOI NOBEPXHEBO-aKTUBHOI PEYOBUHK, Takoi Sk Muno abo mMutoumi 3acio,
cycrneHayBasnbHOI PeYoBUMHU, Takoi siK MeKTWH, kapbomepu, MeTunuenioniosa, rigpokcunponinMeTunuentionosa abo
KapbokcumMeTunuentonosa, abo eMyrbryBanbHa peyqoBUHa | iHLII ONOMiKHI hapMaLeBTUYHI PEHOBMHM.

Mpuknagamu onin, SKi MOXXHa BUKOPWCTOBYBATU B NapeHTeparbHUX KOMNOo3uLisx BigNoBiAHO A0 LpOro BUHaxody, €
mMacrna HadTOBOro, TBAPUHHOIO, POCIMHHOMO abo CUHTETUYHOIrO NOXOOXKEHHS, Hanpuknag, apaxicoBa orlis, coeBa oris,
KYHXYTHa onisi, 6aBoBHSAHA onif, KyKypyassiHa onis, MacnuHoBa onis, BaseniH i MiHepanbHe Macno. MNpuaatHi XXupHi
KUCIMOTW BKIOYaOTe OFEiHOBY KUCMOTY, CTE€apUHOBY KUCIOTY, i30CT€apMHOBY KUCMOTY i MIPUCTUHOBY KWUCHOTY.
MpyvaaTHMMK cknagHUMKU edbipaMy XXUPHUX KACNOT €, Hanpuknag, etunoneat i isonponinmipucrtar. lNMpuaatHi muna
BKIIOYAIOTL COMi NYXHUX MeTarniB, aMOHilo i TpUeTaHoNaMmiHy XUPHUX KWCMOT, @ NpuaaTHi Mutodi 3acobu BKYaloTb
KaTioHoreHHi  mutodi  3acobu, Hanpuknag, AMMeTUngiankinamoHinranoreHign, — ankinnipyguHivranoreHign 1
ankinamiHaueTaTtun; aHioHOreHHi Mutodi 3acobu, Hanpuknag, ankin-, apun- i onediHcynbdoHaTh, ankin-, onedid- i
ecpip- Ta MoHorniyepnacynbgaTn Ta CynbgOCYKLMHATK; HEIOHOrEeHHI MUtodi 3acobu, Hanpuknag, KUpHi amiHokcuau,
ankaHomaMiHM KUPHWMX KUCMOT Ta cnienosimep(okcieTuneH-okcunponineH) abo Mononimepn eTureHokcuagy abo
nponineHokeuay; i amoTepHi Mutodi 3acobu, Hanpuknag, ankin-6eta-amiHonponioHaTV i YeTBEpPTUHHI aMoHieBi coni
2-ankinimigasoniny, a TakoX CcymiLi.

[MapeHTepanbHi koMno3uuii BiONoBigHO A0 UbOro BUHAxXogy 3a3BuYan MICTATb Y po34uHi Big npubnusHo 0,5 go
npubnuaHo 25mac.% aKTUBHOrO KOMMOHeHTa. 3 YCMiXOM TakoX MOXHa BUKOPUCTOBYBAaTW KOHCepBaHTU i OydepHi
po34MHK. [Ins 3BeAeHHA 40 MiHIMyMy abo BUKMIOYEHHS NogpasHeHHs Ha Micli iH'ekyil Taki koMno3nuil MOXyTb MICTMTK
HeioHOreHHi MOBEpPXHEeBO-aKTUBHI PeYoBMHM, WO MalTb MOKasHWK rigpodinbHo-ninoginsHoro 6anancy (IT16), wo
popisHoe Big npubnusHo 12 go npubnuaHo 17. KinbkicTb NOBEPXHEBO-aKTUBHOI PEYOBUHU, WO MICTMTLCS B Takil
komnoawuuii, cknagae Big npuwbnuaHo 5 go npubnusHo 15mac.%. [oBepxHeBO-aKkTMBHa pevoBMHA Moxe OyTu
OOHOKOMMOHEHTO, TaKol, WO Mae 3asHadeHui Bule nokasHuk 116, abo moxe OyTu cymiwwio ABox 4u Binblioi
KiNbKOCTi KOMMOHEHTIB, Lo Mae HeobXigHun nokasHuk Mb.

InlocTpaTtMBHMMK NpUKnagamMy NOBEPXHEBO-aKTUBHUX PEYOBUH, LO BUKOPWUCTOBYIOTBCA B NapeHTeparbHUX
KOMMNO3ULiSiX, € Knac cKnagHux edipiB XMPHUX KUCNOT nonieTuneHcopbiTaHoBUX, Hanpuknag, copbiTaHMoHooneart Ta
BMCOKOMOJEKYNSAPHI NPOAYKTU NPUEQHAHHA eTureHokcuay Ao rigpodobHoi OCHOBU, AKi OTPUMYIOTb  LUMSIXOM
KoHOeHcalii nponineHokeuay 3 nponinexHrnikonem.

dapmaueBTUYHI KOMNO3ULiT MOXYTb 3HaxoguTuca y ¢hopmi CTepWUrbHUX BOOHUX CycrneHsin gna iH'ekuil. Taki
cycneHsii MoXHa cKnacTu BigMnoBiAHO A0 BiAOMMX CNOCOBIB 3 BUKOPUCTAHHAM MNPUAATHUX AUcnepryBanbHux abo
3MOYYBanbHUX PEYOBMH Ta CycrneHoyBanbHUX PEYOBUH, TAKUX SIK, Hanpuknag, HaTpieBa Cinb kapGOKCUMETUNLENONosu,
MeTunuentonosa, rigpokcunponinveTunuentonosa, anefiHaT HaTpilo, NoNiBiHINMipoNiAoH, TparakaHToBa Kamedb |
Kamenb akauii; aucnepryeanbHUX abo 3MovyBanbHUX PEeYOBUH, KUMKW MOXYTb OyTW HaTypanbHi cdocdatnaun, Taki gk
NeunTMH, NPOAYKT KoHAeHcauil ankineHokcuay 3 KMPHOIO KWCMOTOW, Hanpuknad, nomniokcieTuneHcreapart, NpoayKT
koHOeHcauil  eTuneHokcugy 3 anidpaTtuyHUM  CUPTOM, o Mae  OOBMMA  naHutor, Hanpwvknag,
rentagekaeTUNeHOKCMLETaHON, NPOOYKT KOHAeHcalil eTurneHokcMay 3 YacTKOBMM CKriagHuM edipoM, OTpUMaHUM 3
XKUPHOT KWCHOTWU | TreKcuTy, Takui K noniokcieTuneHcopbiTMoHooneaT, abo npoayKT KOHAeHcauil eTuneHokcugy 3
YacTKOBMM  CKIMagHUM  edhipoM, OTpUMaHUM 3 XMPHOI  KUCMOTW W aHrigpuay  rekcuTy, Hanpuknag,
noniokcieTuneHcopbiTaHMoHoonear.

CTepunbHuWiA NpenapaT ans iH'ekuii TakoX Moxke ABNSTM cobOo CTEPUBHUIA po3vMH abo cycneHsito Ana iH'ekuil B
HETOKCUYHOMY MPUAHATHOMY AF NapeHTepanbHOro BBeAeHHs po3pimxyBadi abo po3unHHMKY. PospigxyBadamu Ta
PO3YMHHUKaMW, SKi MOXHA BUKOPUCTOBYBaTW, €, Hanpuknag, Boda, Po34uH PuHrepa, i30TOHIYHI po3dvHKM xropuay
HaTpito | I30TOHIYHI po3YMHKU rnoKo3n. Kpim Toro, B SIKOCTI PO3YMHHMKIB abo cycneHayBarnbHUX 3acobiB 3BUYaNHO
BUKOPUCTOBYIOTE CTEPUSbHI HeneTki Macna. [na uiel MeTu MoXHa BUKOPUCTOBYBaTU Oyab-sike 3MillaHe HerneTke Macho,
BKIHOYAOYM CUMHTETMYHI MOHO- i aurniyepuan. Kpim Toro, npu BUTOTOBMEHHI NpenapatiB ans iH'ekuii MoxHa
BUKOPUCTOBYBATU XXUPHI KNCMOTW, TakKi K ONeiHOBY KMCIOTY.

Komnosauuito BignoBigHoO A0 UbOro BUHAXoAy TaKoX MOXHAa NpuaHadaTh y ¢hopMi Cyno3vTOpiiB ANS peKTaribHoro
BBEOEHHSA Nikapcbkoro npenapaty. Lli komnosnuii MoxHa npuroTyBaTth LWMASIXOM 3MilLyBaHHSA fikapcbkoro npenaparty 3
npugaTHAM HanoBHIOBaYeM, WO He CnpaBrisie NoAapas3nueoi Ail, AKMA € TBepAMM Npu 3BUYAWHUX TemnepaTtypax, ane
pioKMM npu Temnepatypi B NpAMiA Kawudi i ToMy Oyge nnaBUTUCS B MPAMIA KUWLI 3 BMBINbHEHHAM fiKapCbKoro
npenapaty. Takumn pe4oBMHaMKN €, Hanpukrag onis Kakao i nonieTUNeHrnikorsb.

Onsa iHWoi komMnosunuii, Wo BMKOPUCTOBYETbCA B crnocobax BigNoBigHO A0 LbOro BUHaXody, 3aCTOCOBYHOTHCS
YepesLwKipHi npuctpoi goctaBnsaHHA ("nnactmpmn'). Taki YepeslkipHi nnacTvpyM MOXHa BUKOPUCTOBYBaTW ANs
3abesaneveHHa GeanepepBHOi abo nepepuBYacToi iHgY3ii cnonyk BignNoBiAHO A0 LbOro BUHaxody, Lo 3OiNCHI0ETLCS B
perynsoBaHnin crnocib. MpucTpii | 3acToCyBaHHS YepeslUKipHUX MracTUpiB AN OOCTaBnsHHSA hapMaueBTUYHMX
npenapatiB gobpe Bigomi y Ui ranysi TexHiku [guBs., Hanpuknag, nateHT CLUA Ne5023252, sugaHmin 11 yepsHa 1991p.,
AKAN BKIIIOMEHO [0 LbOro BMHAxody WIAXOM nocunadHs]. Taki nnactupu MoXHa BMroToBuTW ans GeanepepBHOro,
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nepiogMYHOro 4OCTaBNsHHA papMaLeBTUYHMX NpenapaTis abo 4OCTaBMAHHS, WO 30IMCHIOETLCA Y Mipy noTpebu.

Komnoauuii gna perynsoBaHoro BMAINEHHS, NpU3HadeHi Ana napeHTepanbHOro BBEAEHHS, BKOYaOTh MiNOCOMH
KOMNo3uuiil, KOMMo3uuii, Wo MICTATb NOMiMEPHi MIKPOKYNbKW, Ta noniMepHi renesi komnoswuuii, wo Bigomi y Uil
ranysi TexHiku.

Moxe 6yTn 6axkaHuM abo HeobXigHNM BBOAMTU NaLieHTy dapMaleBTUYHY KOMMNO3uMLilo 3a JONOMOrol MeXaHidHoro
nogaBanbHOro MpUCTPoto. KOHCTPYKUiA | 3aCTOCYBaHHA MeXaHiYHUX MnoAaBaribHUX MPUCTPOIB ANA OOCTaBNAHHSA
hapMaLeBTUYHMX NpenapaTis gobpe Bigoma y Uil ranysi TexHiku. Hanpuknag, npsmi METOAUKA BBELEHHS MiKapCbKoro
npenapaty 6e3nocepedHbO B TOMOBHUM MO30OK 3BUYAWHO BKIIOYAOTb YBEAEHHA KaTeTepa, Lo nogae NiKapcbKui
npenapar, y LAYHOYKOBY CUCTEMY nauieHTa, wob obinTn remartoeHuedaniyHmuii 6ap'ep. OgHa Taka iMnnaHToBaHa
nogaBanbHa cucTema, WO BUKOPWUCTOBYETLCS A5 Mofadi npenapatiB Y KOHKPETHI aHaTOMIYHI OiNsSHKA opraHiamy
onucaHa B [naTteHTi CLLUA Ne5011472, BugaHomy 30 kBiTHS 1991p.].

Komnosuuii BignoBigHO A0 UBOrO BMHAXO4y Mpu HeobXigHOCTI abo OakaHHi TakoXX MOXYTb MICTUTK iHLWI
dapmMaLeBTUYHO MPUNHATHI NpU3HaYeHi ANs 3MilyBaHHA KOMMOHEHTW, AKi 3BMYalHO HasuBawTb Hociamu abo
po3pimkyBayamu. MoxkHa BUKOPMCTOBYBaTWU 3BWYaNHI METOOAMKM MPUrOTYBaHHSI TaKWX KOMMO3WLUiA Y BignoBigHWX
posyBanbHUX cdopmax. Taki KOMMNOHEHTW i Mpoledypu BKMOYaloTb OMWCaHi B HACTYMHWX poboTax, Lo BKMOYeHi Ao
usoro BuHaxomy ansa nocunanHa: [Powell, M.F. et al, "Compendium of Excipients for Parenteral Formulations”" PDA
Journal of Pharmaceutical Science & Technology 1998, 52(5), 238-311; Strickley, R.G "Parenteral Formulations
of Small Molecule Therapeutics Marketed in the United States (1999)-Part-1" PDA Journal of Pharmaceutical Science &
Technology 1999, 53(6), 324-349; ta Nema, S. et al, "Excipients and Their Use in Injectable Products" PDA
Journal of Pharmaceutical Science & Technology 1997, 51(4), 166-171].

Mepenbayaetbes, Wo axiBeyb Yy Ui ranysi TEXHiKU, BMKOPUCTOBYIOHMM HaBedeHy Bulle iHdopmalilo, 3Moxe
3acTocyBaTh JaHWiA BMHaxig Hanbinbloto Mipot. MpoTe, HUXKYe HaBedeHi Npuknaan dpapmMaueBTUYHUX KOMNO3NLIR, SKi
MOXHa 3actocyBaTu B cnocobi BignoBigHO A0 Lporo BMHaxody. BoHw HaBegeHi Tinbkn 3 MeTo intocTpauii i X He
cnig po3rnanatu, K Taki, Wo 6yab-SKuM YMHOM OOMEXYTh faHWin BUHaXIA.

dapmaleBTUYHI KOMNO3ULIT BIGNOBIGHO A0 LUbOro BUHaxony, MOXHa A4oAaTKOBO NPOINOCTpyBaTh B Takuii cnocit:

CTepunbHUIA Po3YMH ANs BHYTPIilWHboBEHHOro (BB) BBegeHHNA: Po3umH HeobXigHOI cnomnyku BignoBigHO A0 UbOro
BUHaxody KOHUeHTpauii SMr/Mn roTyloTb 3 BMKOPUCTAHHAM CTEpUnbHOT BOAM ANSA iH'eKuin i npu HeobxigHocT
perynioloTe 3HadeHHsa pH. [na BBeAeHHs po3vMH po3baBnsloTb A0 KOHUEHTpauil, Wo AopiBHoe 1-2mr/mn, 3a
aonomoroto crepunbHoi 5% AekcTposn Ta BBoAATb Y Burnagi BB ynueaHHa npotarom 60xB.

INiocpinisoBaHnii nopolok Ana BB yBeneHHs: CTepunbHUIA npenapaT MOXHa NPUroTyBaTu 3 BUKOPUCTaHHAM (i)
100-1000Mr HeoOXigHOI crnonyku BiONOBIQHO OO0 UbOrO BWHaxoZy Y Burnsgi niodinizoBaHoro nopowky, (i)
32-327wmr/mn yuTpaTy HaTtpito, i (iii) 300-3000mr Dextran 40. Komnosuuito BiQHOBMIOWOTL 3a AOMNOMOIOK CTEPUSIBHOIO
pigionoriyHoro posynHy ans iH'ekuii abo 5% pAekcTpo3n Ao koHueHTpauil, wo gopiBHioe Big 10 go 20mr/mn, sky
noTiM po3baensAlTb (I3ioNorivHUM po3vnHoM abo 5% faekctposot go 0,2-0,4mr/mn, | yBogate BB y Burnsaai yoapHoi
0031 npenapaty abo wnsxom BB ynveaHHA npoTsrom 15-60xB.

CycneHsia ans BHYTPILUHBOM'S30BOrO BBeAEHHs: MoHa npuroTyBaTu Takuii po3vnmH abo cycneHsio ans
BHYTPILUHBOM'A30BOrO BBEAEHHS:

50Mr/Mn Heob6XigHOT HEPO3UMHHOT ¥ BOAI CNOMYKM BiANOBIAHO A0 LbOro BUHaxody

5Mr/mMn HaTpieBol coni kKapboKCMMETUNLENONO3N

4mr/mn TWEEN 80

9mMr/mMn xnopuay HaTpito

9Mr/mMmn 6eH3MNoBOro cnupTy

Kancynu 3 tBeppoto obonoHkow: Benuky KinbKicTe kancyn 3 pasoBMMU [O3aMK FOTYIOTb LUMSIXOM 3anOBHEHHS
KOXHOI CTaHOapTHOI ABOKOMMOHEHTHO! Kancynu 3 TBepaoro »kenatuHy 3a gonomoroto 100Mr nopolukonogiGHoro
aKTUuBHOro KomnoHeHTa, 150mMr naktosum, S0Mr uentonosu i BMr cteapaTy MarHito.

Kancynu 3 m'akoro xenatuHy: CyMill akTUBHOTO KOMMOHEHTa 3 Xap4oBOIO Oflieto, Takolo SK coeBa onis, 6aBoBHAHA
onis abo macnuHoBa onif, roTylTb i 3a AOMOMOrOK MOPLUHEBOrO Hacoca BBOASATb Y PO3NMaBReHWI XXenaTuH 3
OOEepXaHHAM Kancynm 3 M'SKOro XenaTuHy, Wo MicTuTb 100Mr akTMBHOrO KOMMoHeHTa. Kancynu npoMmuBaioTb Ta
cywatb. [ns ogepaHHs CyMilli Nikapcbkoro npenapaty, Lo 3MIlYeTbCA 3 BOAOK, aKTUBHUA KOMMOHEHT MOXHa
PO3YMHMTK B CYMilLi NonieTuneHrnikonto, rmiyepnHy Ta copbiTty.

Tabnetku: Benuky KinbkicTb TabneTok BUroTOBNAIOTb 3a [OMOMOIOK CTaHAapTHUX cnocobis, Tak Wob pasoBa fosa
mictuna 100Mr akTMBHOro KoMnoHeHTa, 0,2Mr KonoigHoro Aiokcuay KpemHito, 5wmr creapaTy MarHito, 275wmr
MiKpOKpUCTanivHol Lentonosu, 11mMr kpoxmanto i 98,8Mr naktosn. [ns noninweHHs 30BHILWHBOrO BUMSAY i cTabinbHoCTI
abo 3aTpyMyBaHHs1 YCMOKTYBaHHS MOXHa HaHeCTU NpuaaTHi BOOHI | HEBOAHI NOKpUTTS.

Tabnetku/kancynun 6eanocepenHLoro BUAINEHHS: BoHn aBnsoTb coboto TBepai nepoparibHi 4o3yBanbHi opmu, Lo
BUrOTOBMAOTLCA 3@ AOMNOMOroK 3BUYanHKX | HoBUX cnocobis. Lli nikapcbki dhopmu npuiimaloTs nepopansHo 6e3 soau
Ta BOHW Npu3HadeHi Ana 6eanocepenHbLOro po3YMHEHHS Ta BUAINEHHSA Nikapcbkoro npenapaTy. AKTUBHUA KOMMNOHEHT
3MillaHWiA 3 PIOUHOK, WO MICTUTb KOMMNOHEHTU, TaKi K LYKOP, XenaTuH, NeKTUH i nigconomxysadi. Li pignHn pobnsats
TBEpPOWMM 3 ofepKaHHsAM TBepAMX TabneTtok abo oBanbHWX TabreToK 3 MOKPUTTAM 3 BUKOPUCTAHHAM METOAMK
nNiodinbHOro BUCYLLYBaHHA Ta TBepaodasHoi ekcTpakuii. Jlikapcbki npenapatm MOXHa cnpecyBaTu pasoMm 3
B'ASKOMNPYXHUMU | TEPMONPYXXHUMU LiyKpamu i noniMepamu abo KOMNOHEHTaMM, O 3aCTOCOBYOTLCS AN BUTOTOBIEHHS
wnnyyrnx dopm, i ogepat NopucTi MaTpuui, NpuaHadeHi ansa 6eanocepenHLOro BUAINEHHs 6e3 BUKOPUCTaHHA BOOW.

Cnoci6 nikyBaHHS paky

Cnonykn i KoMnosuuii, onucaHi y UbOMYy BWHaxofi, MOXHa 3acTocoByBaTW AnA fikyBaHHS abo 3anobiraHHs
rinepnponicepaTnBHUM 3aXBOPOBaHHAM. EdekTMBHA KinbkicTb cnonykn abo koMnosunuii BianoBigHoO 40 LbOro BMHaxody
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MOXHa MPU3HAYNTK NauieHTy, aKMi notpebye uboro, Ana AOCArHEHHA HeobxigHoro dapmakonoridHoro edpexty. [Ans
3afay [aHoro BuHaxogy MauieHT € ccaBueM, BKIoYawudM noauHy, skui notpebye nikyBaHHA (BKNoYakuu
npodinakTuyHe mikyBaHHA) KOHKPETHOrO 3aXBOPIOBAHHS, OMWCAHOrO HWX4Ye Yy UpoMy BMHaxomi. dapmaueBTUYHO
eheKTMBHa KinbKicTb cnonykn abo komnosuuii sBnse coboto Taky KinbKicTb, Wo nprueene no 6axaHoro pesynbtarty abo
CNpaBWTb BMAMB Ha KOHKPETHe rinepnponidepaTnBHe 3aXBOPIOBAHHS, WO NiAAAETLCA MiKyBaHHIO.

lnepnponicdepaTuUBHi 3axBoOpOBaHHS BKMYalOTh (6e3 HaknageHHs oOMeeHb) ConigHi NyxnMHW, Taki aK pak
MOFOYHOI 3aro3un, AuXanbHUX LUNSAXiB, FOfIOBHONO MO3KY, PENpOAyKTUBHUX OpraHiB, TPABHOIO TPaKTy, CEYOBMUX LLNSAXIB,
OuYel, NediHKW, LWKipKU, ronoBKM i Wi, WNUTOBUOHOI 3ar03un, napawmnToBMgHOl 3anosu, i ix BigaaneHux metactasie. Lli
3aXBOPIOBAHHS TAKOX BKMHOYaOTE NiMGMOMK, CapKoMu | nerikemil.

Mpuknagn paky MOMOYHOI 3ano3v BkNo4alTb (6e3 HaknageHHs oOMexeHb) iHBasWMBHY KapLMHOMY MpOTOK,
iHBa3NBHY AONBKOBY KapLMHOMY, KapLUHOMY NPOTOK in situ i 4ONBKOBY KapuMHOMY in situ.

Mpuknagn paky guxanbHUX LWNSXiB BKMOYaOTh (6e3 HaknageHHs obMeXeHb) OPIGHOKNITUHHY | HeOPIOHOKMNITUHHY
KapLMHOMY rereHb, a Takox BpoHxianbHy ageHoMy i NneBponereHeBy GracTtomy.

Mpuknagm paky ronoBHOrO MO3KYy BkodaloTh (6e3 HaknageHHs obmexeHb) rniomy MoskoBoro crosbypa i
rinopTanbMivyHy  rmioMy, acTpouucToMy  MO304Ka Ta  MO3Ky, Megynobractomy, eneHgiomy, a  TaKkox
HelpoekTogepMaribHy NyXIuHY | NyXrvMHY WnwkonogibHoro Tina.

MMyXnMHM YONOBIMUX PENPOAYKTUBHMX OpraHiB BKMoYatoTh (6e3 HaknageHHs obMekeHb) pak nepenmixypoBoi 3arnosm
i seyka. MyxrmMHKW XiHOYMX PenpoayKTUBHUX OpraHiB BktoYaloTh (6€3 HaknageHHst oOOMeKeHb) pak eHOOMETPItD, WNNKK
MaTKW, S€YHWKIB, NIXBW Ta BYNIbBU, @ TAKOX CapKOMY MaTKW.

MyxnuMHW TpaBHOrO TPakTy BKMYaTb (6e3 HaknageHHs obMexeHb) pak 3agHboro npoxody, 060A0YHOI KULLKK,
KONOpPEKTanbHUIA paK, pak CTpaBOXoAy, KOBYHOIMO MiXypa, KMLWEYHWUKY, NigLryHKOBOT 381031, TOHKOI KULIKU Ta CRMHHOI
3anosu.

MyxnunHKM cevoBUX LWNSXIB BKMtoYaoTh (6e3 HaknageHHA oOMeXeHb) pak CeHOBOro Mixypa, neHica, HUpKWU, HUPKOBOT
MWUCKW, cevoBoay 1 ypeTpu.

Buawn paky odeli BkrtovaoTh (6e3 HaknageHHs obMexeHb) BHYTPIOYHY MenaHoMy Ta peTuHobnactomy.

Mpuknagn paky nediHky Bro4aTh (6e3 HaknageHHs obMeKeHb) renaToKNiTUHHY KapuuHOMY (KapUUHOMMW KRiTUH
nedviHkn 3 cpibponamenspHoto copmMoo abo 6e3 T1i), xonaHriokapuuHOMY (KapLMHOMY KOBYHOI MPOTOKW MEYiHKM) i
3MillaHy renaToKMiTUHHY XOonaHriokapLuuHoOMy.

Bugn paky wWkipn BkovawTb (6e3 HaknageHHs OOMeXeHb) MMOCKOKNITUHHY KapuuHOMY, KapuuHomy Kanouwi,
3MNOsIKiCHY MenaHoMy, pak LWKIPHUX KMiTWH Mepkensa | HeMenaHOMHUIA pak LWKipu.

Buaun paky ronoeu i wuni BroYvawTb (6e3 HaknageHHsi obMeXeHb) pak ropTaHi/ropTaHOMMOTKU/HOCOMMOTKM Ta pak
ryéu i nopoXxHWHK poTa.

Jlimpommn BintovatoTh (6e3 HaknageHHs obmexeHb) cynyTHio CHIOy nimdomy, HeXOmXKKIHCBKY riMmdomMy, LUKipHY
T-KNITUHHY NiMgoMy, xBopoby XoaxkiHa i niMpoMy LeHTpanbHOT HEPBOBOI CUCTEMN.

Capkomn BkMoYatoTh (6e3 HaknageHHs oBMeXeHb) CapkoMy M'SKUX TKaHWH, OCTEOCapKOMY, 3MnosiKicHy ¢ibposHy
ructioynTomy, nimdocapkoMy Ta pabgomiocapkomy.

Jlekemii BkntovatoTe (6e3 HaknageHHst oOMeXeHb) rocTpy MIienoigHy nenkemito, roctpy nimdobnactHy nemnkemito,
XPOHIYHY NiMcboLUTapHY NEeNKeMilo, XPOHIYHY MIENOreHHy nernkemito i nenkemito BOPCUCTUX KIITUH.

3asHaveHi BUlLle 3axXBOPHOBaAHHSA onucaHi y nogei, ane 3 nogibHow eTionorielo iCHylTb | B iHWKMX ccasuiB.
BignosigHo, cnoci® BignoBigHO A0 UbOrO BMHaxXo4y MOXE BMKOPUCTOBYBATWUCH ANS CCaBLUIB, BKMOYao4M nogen, ski
noTpebyloTb NiKkyBaHHS 3aneXHWUX Big aHrioreHesy i/abo nponicepaTVBHUX NPOLECIB 3aXBOPHOBAHb.

3acTOCOBHICTb CMOMNYK BiANOBIAHO A0 LbOro BUHaxon4y MOXHa, Hanpuknag, NpoAeMOHCTpYyBaTU 3a iX akTUBHICTIO in
vitro npn nponidgepaTMBHOMY aHanisi NyXfAMHHMX KMTUH in vitro, onucaHoMy Hux4de. B3aeMo3B'A30K MK aKkTUBHICTIO
npu nporicdepaTUBHOMY aHanisi NyX"MHHUX KiITUH in vitro | NpOTUNYXIMHHOK aKTUBHICTIO B KMiHIMHMX ymoBax Oyna
nyxe nobpe BCTaHOBMEHa y Ui ranysi TexHiki. Hanpuknag, TepaneBTWYHe 3acTOCyBaHHSA Takcony [Silvestrini et al.
Stem Cells 1993, 11(6), 528-35], TakcoTepy [Bissery et al. Anti Cancer Drugs 1995, 6(3), 339] Ta iHribiTopis
Tonoizomepasn [Edelman et al. Cancer Chemother. Pharmacol. 1996, 37(5), 385-93] 6yna npodeMoHCTpoBaHa npwu
BUKOPUCTaHHI npornicgpepaTUBHOrO aHanisy nyxsIMHHUX KiTUH in vitro.

Cnonykn i Komnosuuii, onucaHi y LUbOMYy BWHaxodi, BKMOYatouM 1IiX coni Ta cknagHi edipu, MalTb
aHTUnNpornidepaTMBHY aKTUMBHICTb | TOMY MOXYTb 3aCTOCOBYBATUChb ANs 3anobiraHHA abo NiKyBaHHs 3aXBOPHOBaHb,
noB'a3aHnX 3 rinepnporicdepayieto. OnucaHnii HWXYe aHania € ogHUM 3i cnocobiB, 3a AOMOMOIOK SKUX MOXHa
BM3HAYMTU aKTUBHICTb CMOMYKWU NpU MiKyBaHHI 3aXBOPIOBaHb, ONNCaHUX y aHOMY BMHaxomi.

MponichepaTUBHUIA aHarni3 NyXIMHHUX KITKUH in vitro

MponidepaTMBHUIA aHania NyXAMHHUX KMiTWH, WO NPpUNMNaTb, KA BUKOPUCTOBYETLCA ANS TECTYBaHHS CMOMyK
BiOMOBIQHO OO LbOro BUHaxody, BKOYAE cUCTeEMy 34uTyBaHHsi i3 HasBoto Cell Titre-Glo pospobneHy komnaHieto
Promega [Cunningham, BA "A Growing Issue; Cell Proliferation Assays. Modern kits ease quantification of cell
growth" The Scientist 2001, 75(13), 26, i Crouch, SP et al., "The use of ATP bioluminescence as a measure of
cell proliferation and cytotoxicity" Journal of Immunological Methods 1993, 760, 81-88].

KnituHn H460 (kapumHoma nereHb, npuabdari B ATCC) npumiwytoTs ¥ 96-nyHkoBi nnaHweTn no 3000 knituH/NyHka B
nosHe cepepoBulle 3 10% deTanbHOK Tena4vol cMpoBaTkolo i iHKyOyloTb npoTsarom 24rog npu 37 °C. Yepes 24
rOOMHW Nicns NPUMILLEHHS B NYHKU OOCHIAXKYBaHi CNonykn goaaTb Y KiHLEBOMY AianasoHi koHueHTpauin Big 10HM go
20MKkM y cepiliHUX po3BedeHHsAX 3 KiHUeBOw KoHueHTpauieto DMSO, wo popiBHioe 0,2%. [licns pomaBaHHA
[ocCnigXKyBaHoI Cnonykn KNiTUHK iHKYyOyoTb npoTarom 72rog npu 37°C y NOBHOMY CepefoBULL AN BUPOLLYyBaHHs. Ha 4
O€eHb 3 BMKOpUCTaHHAM Habopy gna aHanidy Promega Cell Titer Glo Luminescent ® kniTuHM niggatoTb nisvcy Wy
KOXXHY nyHKy pogatwTb 100Mkn cymiwi cybetpat/Oydep, nepemiwyoTb i iHKyOylOTb Npu KiIMHATHIA Temnepartypi
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npoTarom 8xe. 3paskyM 3 KOXHOI JIYHKN 34UTYIOTb Ha NioMeHOMETpi ANd BUMiptoBaHHA BMICTY AT®, HagBHoOI y nisaTax,
Wo BiONoOBigae KiNbKOCTI JKUTTE3AATHUX KMNITMH Yy KOXHIM  KOMipUi. 3Ha4eHHsl, oTpumaHi ans 24-roguHHoro
iHKyOGyBaHHS, BigHIMaloTbCs sK 3HaveHHs ans AaHa 0. [Ons Bu3HadeHHs IC 5o MiHIAHWA perpeciiHniA aHania MoxHa
BMKOPWCTOBYBATM O BM3HaAYeHHs KOHUeHTpadii nikapcbkoro npenapaty, wo npuBogutb Ao 50% iHribyBaHHSA
nponidgpepalii KNITUH 3 BUMKOPUCTAHHAM LbOrO pexumy adanisy. Y ubOoMy aHanisi cnosiyku BignosigHO OO LbOro
BUHaxody NPUBOASATL 0 3HAYHOrO iHrGyBaHHSA nponidepauil NyXSMHHNUX KITITUH.

Ha ocHoBi 3a3HayeHUx BUlle N iHWMX cTaHgapTHUX NnabopaTopHUX MeTOAUK, O BMKOPUCTOBYHTHCA ANS OLiHKM
CMOryK, 3aCTOCOBHWX [AN1s1 MonepemkeHHs i/abo nikyBaHHA 3axBopioBaHb abo nopylleHb, ONUCaHUX BUlle, 3a
AOMNOMOIol0  CTaHAAPTHUX AOChiMKEeHb TOKCUYHOCTI Ta CTaHAapTHUX dhapMakonoriyHUX aHanisis Ang BU3HAYeHHA
MOXMBOCTI MonepemkeHHst i/abo nikyBaHHs MaTonoriYHMX CTaHiB, 3a3Ha4YeHUX BULLE ANS ccaBUiB, i LMIAXOM
3icTaBnNeHHa UMX pesynbTaTiB 3 pesynbTataMmyv Ang BiAOMMX MiKapCbKUX npenapaTis, WO 3acCTOCOBYIOTbCA AnA
NiKyBaHHA LMX NaTOMOMYHUX CTaHiB, MOXHa Nerko BU3Ha4UMTU edeKTMBHe A03yBaHHA CMoSyK BignoBiAHO A0 UbOro
BUHaxody, HeobxigHe Ana nonepemkeHHs i/abo nikyBaHHS Npy KOXHOMY HeobXigHOMY nokasaHHi. KinbKicTb akTUBHOro
KOMMOHeHTa, sIKy cnif npuaHadYaTh AnA nonepemkeHHs i/abo nikyBaHHS OQHOMo 3 LMX NaTonoriYHWX CTaHiB, MoXxe
3HA4YHO 3MIHIOBATUCh 3areXHO Big Takux pakTopiB, K KOHKpeTHa cronyka, Lo BMKOPUCTOBYETLCA, Ta pasoBa [03a,
cnocié yBeneHHs, TpuBarnicTb NikyBaHHS (BKNOYal4M NpodinakTUyHe niKyBaHHA), BiK | cTaTb nauieHTa, sKoro
nigaaTb NiKyBaHHIO, | NpMpoda Ta BaXKiCTb NMaTONOMYHOrO CTaHy, SIKOMy HeobXxigHo 3anobirtu ifabo akuin HeobxigHo
nikyBaTtu.

[MoBHa KinbKiCTb aKTMBHOIMO KOMMOHEHTA, O Nignsrae BBEAEHHIO, 3BUYaANHO MOXe 3MiHoBaTUCh Big 6nunsbko 0,001
no 6numabko 300mr/kr, a Binbw nNpuiAHATHO - Big 6nmabko 0,01 go 6nuabko 150Mmr/(kr macu Tina)/noby. PasoBa nosa
Moxe MiCTUTK Big 6nunsbko 0,5 o 6nmabko 1500Mr akTUBHOMO KOMMOHEHTA Ta MOXe NpU3Ha4aTUCs OaMH 4K Binbluy
KinbkicTe pasiB Ha oby. [loboBa fo03a ANs BBEAEHHS LUMSIXOM iH'eKLi, BKMOYaYM BHYTPILLHBOBEHHY, BHYTPIM'S30BY,
nigWwkipHy i napeHTeparnbHy iH'eKUii, i NPy BMKOPMUCTaHHI METOAMKN BRMBaHHA Oinbll NpuiHATHO Oyae cknagaTtv Big
0,01 go 200mr/(kr noBHOI Macu Tina)/poby. doboBa pekTanbHa gosa Ginbw npuiHATHO Oyge cknagaTu Big 0,01 go
200wmr/(kr noBHOT Macu Tina)/goby. [lobosa BariHanbHa gosa Oinblw npuiHATHO Gyae cknagatu Big 0,01 go 200mr/(kr
noBHOI Mack Tina)/noby. [lobosa micueBa fo3a Ginbw npuiHATHO Byae cknagatu Big 0,1 go 200Mr, Ta NpU3HadaeTbLCH
Big 1 0o 4 pasie Ha oby. YepesLukipHa KOHLEeHTpauia 6inbl npuiHATHO Oyhe Tako, sika NoTpibHa Ana NigTPUMyBaHHS
pobosoi aosu, wo craHoButb Big 0,01 go 200mr/kr. [JoGoBa iHransuinHa gosa Ginbw npuiHaTHO Oyade cknagatu Big
0,01 go 100mr/(kr noBHOT Macu Tina)/nooby.

3po3yMmino, Ans KOXHOro nauieHTa KOHKPETHWI MOYaTKOBUN | TpMBaKYWiA OO3YBanbHUN pexum Gyae 3miHloBaTUCH
BiQNOBIOHO OO0 NpUpoau Ta BaXKKOCTI NATOMOMYHOrO CTaHy, WO BU3HAYaETBCA JKYIOUMM Jikapem, aKTMBHICTIO
KOHKPEeTHOI 3aCTOCOBYBaAHOI CMOSYKW, BiKY i 3aranbHOro ctaHy nauieHTa, Yacy BBeOEeHHS, WNAXy BBeAeHHSs, LWBUOKOCTI
BMBEOEHHS NikapcbKoro npenaparty, komGiHauiin nikapcbkux npenapatiB Towo. Binbw NpUARHATHUA peXuM nikyBaHHS i
KinbkicTe o3 cnonykn abo komnosunuii BignoBigHO 4O Lboro BMHaxogy abo 1l dhapMaleBTUYHO NPURHATHOI abo coni
cKnagHoro edipy MoxyTb OyTW BM3HaYeHi dpaxiBuamMM y L ranysi TEXHIKM 3 BUKOPUCTAHHAM 3BUYaMHWX TECTIB i3
3anobiraHHa i/abo nikyBaHHs.

Cnonykn BignoBigHO A0 LbOro BMHAaxody MOXHa BBOAWTU Y BMIMAAI €AMHOro dapmaleBTUYHoro npenapaty abo B
koMGiHauil 3 ogHUM abo GinbLUOK KiNbKICTIO IHWKUX dhapmaleBTUHHUX npenapartis, SKWwo ua komGiHauis He npMBOANTb
0O HENPURHATHUX NoBidHMX edbekTiB. Hanpuknag, cnonyku BigNoBIigHO OO LbOro BUHAxXogy MOXHa KoMbiHyeBaTu 3
iHWKWMK aHTUrinepnponidepaTMBHUMI NpenapaTtamMmn TOWO, a TaKoxX 3 iX cyMillamu Ta kombiHauismu.

Hanpuknag, HeoboB'A3KoBi aHTUrinepnponidepaTMBHI Npenapat, SKi MOXHa fofaBaTu B KOMNO3WLi0, BKIOYaOTb
(6e3 HaknageHHs obMmexeHb) CNonykun, Has3BaHi B peXMMax 3acTOCyBaHHA fikapCbKux npenapariB Ans ximiotepanii paky
B [11-y BuagaHHi Merck Index, (1996)], Wo HOro BKMHOYEHO A0 LBbOrO BUHaxoZy LWNSXOM MNOCUNaHHS, Taki Ak
acnapariHasa, ©OneoMiuuH, kapOonnaTuH, KapMyCTWH, XxropamOyuwn, UMCnnaTuH, konacnasa, uwvkrodgocdamia,
untapabiH, pakapbasvH, OaKTUHOMIUWMH, OayHopybiuuH, pokcopyGiuvH (agpiamiyuH), enipybiumMH, eTonocug,
5-pTopypaunn, rekcameTuriMenamiH, rigpoKcMcevoBUHY, idocdamin, ipMHOTEKaH, JeMKOBOPWH,  JIOMYCTWH,
MexnopeTamiH, 6-mepkanTonypuH, MecHa, MeToTpekcaTr, MiToMmiyMH C, MITOKCAaHTPOH, NPEeaHI30NoH, NpPenHi3oH,
npokap6asng, panokcudeH, CTPENTO30LMH, TAMOKCUMEH, TIOryaHiH, TonoTekaH, BiHONacTWH, BIHKPUCTUH Ta BiHOECUH.

IHWi aHTurinepnponicdepaTuBHi Npenapaty, NpWAaTHI ANs 3acTOCYyBaHHSA B KOMMNO3WUil BigNOBIOHO OO LbOro
BMHaxody BKMoYaTb (0e3 HaknageHHss oOMeeHb) CMONyKW, 3acTOCyBaHHS SKUX NpWU NikyBaHHi i/abo 3anobiraHHi
HeonnacTMYHUM 3axBOPIOBaHHAM niaTBepaxeHo B [kHM3I Goodman and Gilman's The Pharmacological Basis of
Therapeutics (Ninth Edition), editor Molinoff et al.,, publ. by McGraw-Hill, pages 1225-1287, (1996), wo
BKMOYEHa A0 UbOro BUHAxXody LWSAXOM MOCWMaHHA], Taki AK amiHornmoTeTumig, L-acnapariHasa, asaTionpuH,

5-azaynTmgnHknagpubiH, OycynbdaH, aietunctunebectpon, 2'2'-andbTopae3okCULMTUANH, noueTakcen,
€pPUTPOriAPOKCUHOHINaOEHIH, eTuHinecTpagion, 5-propaesokciypmanH, 5-propaesokciypmamHmoHodocdar,
dnynapabiHdgocdar, dnyokcumecTepoH,  dnyTamin,  riapkocunporecTepoHkanpoat,  igapybiuuH,  iHTepdepoH,
MeLpOoKCUNporecTepoHaleTar, MerecTponadeTar, MendanaH, MITOTaH, naknitakcen, NEeHTOCTaTUH,

N-pochoHoayeTun-L-acnaptar  (PALA), nnikamiynH, CceMycTWMH, TeHINnpo3ua, TeCTOCTEpOoHNnponioHar, TioTena,
TpUMETUIIMENaMiH, YPUONH Ta BiHOPenOiH.

IHWi aHTUrinepnponidepaTuUBHi nNpenapat, NpuMAaTHI AN 3acCTOCYBaHHA B KOMMO3WUil BigMNOBIOHO A0 LbOro
BUHaxody, BKMouvaTb (6e3 HaknageHHs obMexeHb) iHLWi NpoTMpakoBi npenapaTtu, Taki SIK enoTWUSOH, ipUHOTEKaH,
parnokcudeH i TonoTekaH.

MepenbayaeThes, Wo daxielb Y Ui ranysi TEXHIKM, BUKOPUCTOBYOHYM HaBeneHy BULLe iHdopMauito 1 iHdbopmalito,
WO € Yy ui ranysi TeXHiku, 3aMoXXe BUKOPUCTOBYBATWM AaHUM BUHaXxig Hambinbl nosHo. [ns daxiBusa 3 3aranbHo
MiAroTOBKOI Y Ui ranysi TEXHIKW NOBUHHO 6YTW 3po3yMmino, Lo B AaHUA BMHAXiO MOXHa BHECTU 3MiHM i mogudikauii
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0e3 BioxuneHHs Big cyTi abo obcsary AaHoro BUHaxogy, Sk IX TyT onucaHo.

dopmyrna BMHaxony

1. Cnonyka copmynu |
1
NHR1
5 Rz

A

R4 bt

R? A1

ae X BubpaHui ia rpynu, wo sknodae O i S;

R BuBpaHnii ia rpynu, wo skmovae H, (C4-Cg)ankin, C(O)(C4-Cg)ankin i 6ensoin;

R2 BUGpaHWii i3 rpynu, WO BKAOYAE eHin | HadTUM, KoxeH 3 KX HeoBoB's3koBo MicTUTL 1, 2 abo 3 3aMiCHMKK,
KOXEH 3 AKUX He3anexHo BMOpaHuii i3 rpynu, wo Bkntodae OH, CN, NO,, (C4-Cg)ankin, (C4-Cg)ankokcun, ranore,
ranoreH(C,-Cg)ankin, ramoreH(C,-Cg)ankokeun, C(O)RA, C(O)NRBRB, NRBRB, NH[(C,-Cg)ankin]o.S(O),RB,
NH(C1-Ce)anKin]o_1C(O)RA Ta NH(C4-Cg)ankin]o.1C(O)ORB, reTepouukn, BuGpaHwii i3 rpynu, WO BKMoYae
LIECTUYSIEHHUIA reTepoLuKr, N'ATUYNEHHUA reTepoumnKi i KOHOEHCOBaHUWA GiLUMKNIYHUA reTepoumksl, NPUYOMY KOXeH
retepoumnkn HeoboB'aA3KoBO MICTUTL 1, 2 abo 3 3aMiCHUKKN, KOXEH 3 AKUX He3aneXHo BMOpaHun i3 rpynu, Lo BKIOYae
OH, CN, NO,, (C;-Cg)ankin, (C,-Cg)ankokcun, ranoreH, ranoreH(C,-Cg)ankin, ranoreH(C,-Cg)ankokcun, C(O)RA,
C(O)NRBREB, NRBRB, NH[(C4-Cg)ankin]q.1S(0),RB, NH[(C4-Cg)ankin].sC(O)RA i NH[(C4-Cg)ankin]o.s C(O)ORB,

RA y KoXHOMY BUNaAKy HesanexHo BUBpaHuii i3 rpynu, wo Bkrovae H, (C4-Ceankin, (C4-Ce)ankokenn, NRBRB
abo (C4-Cg)arnkin, i 3asHa4eHnit ankin HeoBoB'S3kOBO MICTUTL Sk 3amicHnkn OH, C(O)R B, ranoreH, (C4-Cs)ankokeun Ta
NRERB;

RB y koxHOMYy BUNamky HesanexHo BUGpaHWii i3 rpynu, wo Bkmiouae H, (C;-Cgumknoankin i (C4-Cg)ankin, i
333HaqYeHUn ankin HeoboB'A3KOBO MICTUTL K 3amicHukn OH, =0, ranoreH, (C 4-Cg)ankokeun, NH(C4-Cg)ankin,
N[(C4-Cz)ankin],, Ta NC(O)(C4-Cg)ankin,

i ne RB, konu BiH npuenHaHuit o atoma N, y koxHOMY BuUnaaky oaHadae (C4-Cy)ankin, Tomi 2 rpynu (C4-Cy)ankin
pa3oM 3 atomoM N, 4O fIKOro BOHW NpUeaHaHi, MoxyTb ByTu 3'eHaHi ogHa 3 OQHOK 3 YTBOPEHHAM HacU4eHOTo LUKIY,

i ne RB i RB pasom 3 atomom N, [0 SKOrO BOHM MpUEdHAHi, MOXYTb YTBOPIOBATW MOPGONiHINbHMIA Lnkn a6o
ninepasvHinbHWIA UUKM, SKMn y HasiBHoro atoma N HeoboB'si3koBO MICTUTL sik 3amicHuK (C 1-Cg)ankin, i 3asHaqeHui
ankin Heo6oB's3koBO MiCTUTb ik 3amicHukn OH, =O, NH 5, (C4-Cg)ankokeun, NH(C4-Cz)ankin abo N[(C4-Cz)ankin],, i

3a ymoBH, Lo, skwo RB nprneananuii ao S(O) abo o S(O),, BiH He Moxke o3HadaTh H;

R® Bub6panuii is rpynu, wo Bkmiodae H, OH, CN, (C,-Cg)ankin, (C4-Cz)ankokeun, ranoren, ranoreH(C,-Cs)ankin i
ranoreH(C ,-Cz)ankokeun,

R# BnGpanuii i3 rpynu, Wo BKMoYae ninepoHin, Y, Ae Y osHavae reTepouukn, o Heobos'sakoBo MicTuTh 1, 2 abo
3 3aMiCHUKM, KOXEH 3 SKUX HesarnexHo BubpaHui i3 rpynu, wo Bkodae =0, N-okcup, H, CN, NO ,, ranoreH,
ranoreH(C-Cg)ankin, OH, ranoreH(C4-Cg)ankokcun, C(O)ORB, C(NH)NRBRB, NRBRB, S$(0),-RB, S(0),NRERB,
(C,-Cy)ankoKeun, NpuvomMy 3asHaueHnid arnkokcun Heo6oB'A3koBO MICTUTL 1 abo 2 samicHuku, BUGpaHi 3 rpynu, wo
Bkmovae OH, NRBRB | (C,-Cz)ankokenn, NRCRC, ne RC Bubpanuii is rpynu, wo skmiouae RB, C(O)RB i S(O),RB, C(O)R
D, ne RP BuBpaHwii i3 rpynu, wo Bkniodae RA, (C3-Co)umknoankin, Z ta N[(C4-Cz)ankin]Z, ne Z y KOXHOMY BUNamKy
03Ha4alTb reTepoLMKn, Wo HeoBOB'A3KOBO MICTUTL 3aMiCHUKKN, HEe3anexHo BMOpaHi 3 rpynu, wo skitodae CN, =0, OH,
N-okeua, NO,, ranoreH, (C4-Cg)ankokeun, ranoreH (Cq-Cg)ankokeun, rarioreH (Cq-Cz)ankin, S(O),RB, S(O),NRERE,
NRBRB C(O)RA i (C4-Cg)ankin, i 3asHadeHuil arnkin HeoBOB'S3kOBO MICTUTL $IK 3aMicHukn OH, C(O)R B,
(C,-Cyankokemn Ta NRERE; NRERE, ne RE Bubpanuii i rpynu, wo skniodae C(O)RA, C(O)RE, S(0),R5, S(0),NRERE
i C(O)[(Cq-Cg)ankin]Z, ne Z HeobOB'A3KOBO MICTUTb 3aMiCHUKM, onucaHi Bulle, (C {-Cg)ankin, i 3asHadeHWid ankin
HeoBOB'A3KOBO MICTUTL Ik 3amicHukn CN, OH, =O, ranoreH, (C 1-Cq)ankokeun, C(O)RA, NRBRB, NRCRC, NRERE,
C(NH)NRBRB, S(0),,RB, S(0),NRBRB, C(O)RE, C(O)ORB, Z, C(0)Z i C(O)N[(C,-Cp)ankin]Z, oe Z y KOXHOMY
BUNagKy HeoOOB'A3KOBO MICTUTb He3anexHO BUOpaHi 3aMIiCHUKM, OnucaHi BUle, beHin i HadTWUm, KOXEH 3 AKUX
HeoboB'A3koBO MicTUTE 1, 2 abo 3 3aMiCHUKM, KOXEH 3 SIKUX He3anexHo BuGpaHui i3 rpynu, wo Bknovae OH, CN,
NO,, raroreH, ranoreH(C,-Cg)ankin, ranoreH(C,-Cg)ankokeun, C(O)ORE, C(NH)NRBRB, NRERB, S(0),.,RE,
S(O)ZNRBRB, Z, C(O)Z, pe Z y koxHoMy BMNafaKy HeobOB'A3KOBO MICTUTb 3aMiCHUKM, onuncaHi Bule, (C4-Cg)ankokenn,
3a3HaueHuil ankokcu HeoBOB'S3KOBO MICTUTL 1 abo 2 samicHuku, BUGpaHi 3 rpynu, wWo Bkllovae OH, NR BRE j
(C,-C,)ankokeun, NRCRC, ne R© Bubpanuii ia rpynu, wo skniodae RE, C(O)RB i S(0),RB, C(O)RP, ne RP subpanuii is
rpynu, Wwo Bkmiodae RA (Cs-Co)umknoankin ta N[(C4-Cg)ankin]Z, ne Z HeoBOB'S3KkOBO MICTUTL 3aMICHWKW, onncaHi
Buue, NRBRE, pge RE Bubpannii i rpynu, wo Bkmoyae C(O)RA, C(O)RB, S(0O),RB, S(O),NRERB
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C(O)I(C,-Cypankin]Z, ne Z HeoboOB'A3KOBO MICTUTb 3amicHWkW, onucaHi Buwe, (C 4-Cg)ankin, 3a3HaqYeHnin  ankin
HeoBOB'A3KOBO MICTUTL SIK 3aMicHukn CN, OH, =O, ranoreH, (C 4-Cg)ankokcun, C(O)RA, NRBRB, NRERF,
C(NH)NRBRB, S(0)y,RB, S(0),NRBRB, C(O)RB C(O)ORB, Z, C(O)Z i C(O)N[(C4-Cz)ankin]Z, ne Z y KOXHOMY
BMNagKy HeoBOB'A3KOBO MICTUTb He3anexHo BUOpaHi 3aMiCHUKKN, OnncaHi BULLE;

R% i R® HesanexHo BuGpaHi 3 rpynu, wjo Bkmouae H, OH, CN, (C-Cz)ankin, (C4-Cz)ankokcun, ranore,
ranoreH(C ,-Cz)arnkin i ranoreH(C4-Cz)ankokcun; abo ii hapMaleBTU4HO NPUiiHATHA cinb abo cknagHuin edip.

2. Cnonyka 3a n. 1, B akin X o3Ha4ae O.

3. Cnonyka 3a n. 1, B sikin X o3Havae S.

4, Cnonyka 3a n. 2, B akiii R2 BuGpaHUi i3 rpynu, WO BKoYae EHin, WeCTUUYNEHHU reTepoLMKN | 5-4neHHui
reTepoLmKrl, KOXKeH 3 AKX HEOBOB'I3KOBO MICTUTL 3aMICHUKH.

5. Cnonyka 3a n. 2, B Akt R* BUGpaHWii i3 rpynu, Lo BKIoYaE Y | peHin, KoXeH 3 SKUX HEOBOB'A3KOBO MICTUTH
3aMICHUKN.

6. Crnonyka 3a n. 2, B skl R 2 BUGpaHUi i3 rpynu, WO BKMOYaE (eHin, LECTUYNEHHUA reTepPOLMKN | 5-4neHHUi
reTepoLMKr, KOXEH 3 SIKUX HeoBOB'S3KOBO MICTUTL 3aMicHUKW, | R4 BUGPaHUI i3 rpynu, Wo BkoYae Y i deHin, KoxkeH
3 AKUX HEOBOB'A3KOBO MICTUTb 3aMICHUKU.

7. Cnonyka 3a n. 5, B Akiii R* B1GpaHuii ia rpynu, Wo Bkoyae derin i Y, e Y BUBPpaHWU i3 rpynu, WO BKOYae
5-uneHHe reTepounKknivHe KinbLue i NipnanH, KOXKeH LUKIiYHWIA doparMeHT HeoOOoB'I3KOBO MICTUTb 3aMiCHMKN.

8. Cnonyka 3a n. 6, B sikii R? i R* HeoBoB'A3koBO MIiCTSTb HesanexHo BUGpaHi samicHuky, i R, R® i R® HesanexHo
BMbpaHi 3 rpynun, wo Bknoyae H, OH, Cl, F, CN, CH;, OCHj3, CF5 i OCFj.

9. Cnonyka 3a n. 8, B axin R BuBpanuii i rpynu, wo sknoyae H i (C4-Cg)ankin.

10. Cnonyka 3a n. 3, B Akit R2 BuGpaHWUi i3 rpynu, WO BKMOYAE PeHir, WECTUUNEHHNA reTepoLyKn i 5-4neHHuiA
reTepoLmKr, KOXeH 3 AKX HEOBOB'I3KOBO MICTUTL 3aMICHUKH.

11. Crionyka 3a 1. 3, B kil R* BuGpaHwii i3 rpynu, Wo BKIlodae Y | cheHin, KoXKeH 3 SKUX HeoBOB'S3KOBO MICTUTh
3aMIiCHUKN.

12. Cnonyka 3a n. 3, B Akit R2 BUGpaHnUi i3 rpynu, WO BKMOYAE (PeHir, WECTUUNEHHNA reTepoLyKn i 5-4neHHuiA
reTepoLMKm, KOXEH 3 SIKUX HeoBOB'A3KOBO MICTUTL 3aMicHUKK, | R* BUGPaHUI i3 rpynu, Wwo BkMoYae Y i deHin, KokeH
3 AKX HeOBOB'A3KOBO MICTUTL 3aMICHUKMU.

13. Cnonyka 3a n. 11, B sikii R* BuGpanuii i3 rpynu, wWwo Bkoyae deHin i Y, ae Y BuBpaHnii i3 rpynu, Lo BKAOYaE
5-uneHHe reTepouuKnivHe KinbLe i NipuanH, | KOXKeH LUKMIMHUIA hparMeHT HeoBOB'A3KOBO MICTUTL 3aMICHUKM.

14. Cnonyka 3a n. 12, B SKin R 2 i R* HeoBOB'SI3KOBO MICTSITb He3amnexHo BUOpaHi 3amicHukn, i R 3 RS RS
HesanexHo BUGpaHi 3 rpynu, wo ekrtodae H, OH, CI, F, CN, CHz, OCH3, CF5 i OCF3.

15. Cnonyka 3a n. 14, B sikiii R" Bu6panuii ia rpynu, wo ekrioyae H i (C4-Cg)ankin.

16. Cnonyka, BuGpaHa 3 rpynu, Lo BKr4ae

(3-amiHo-6-heHinbeH3odypan-2-in)-(2,4-gnmxrnopdeHin)-meTaHoH,

(3-amiHo-6-nipnanH-3-inbeHsodypan-2-in)-(2,4-guxnopdeHin)-meTaHoH,

[3-amiHO-6-(3-HiTpodheHrin)-6eH3odypaH-2-in]-(2,4-aAnXnopdeHin)-MeTaHoH,

[3-amiHo-6-(3-amiHoheHin)-6eH3odypan-2-in]-(2,4-anxnopdeHin)-MeTaHoH,

3-[3-amiHo-2-(2,4-anxnopbeHs0in)-6eH3odypaH-6-in]-6eH30HITpMA,

N-{3-[3-amiHo-2-(2,4-anxnop6eH30in)-6eH3odypaH-6-in]-deHin}-meTaHcynbhoHamig,

N-{3-[3-amiHo-2-(2,4-aunxnopbeHs3oin)-6eH3odypaH-6-in]-gpeHin}-auetamia,

[3-amiHO-6-(2-MeTunnipnanH-3-in)-6eHsodypan-2-in]-(2,4-AnXnopgeHin)-MeTaHoH,

5-[3-amiHo-2-(2,4-anxnopbeH30in)-6eH3odypaH-6-in]-HikoTuHaMIg,

3-[3-amiHo-2-(2,4-anxnopbeH30in)-6eH3odypaH-6-in]-6eH3oncynbhoHamig,

(3-amiHo-5-pTOp-6-NipnanH-3-inbeHsodypan-2-in)-(2,4-gnxnopdeHin)-meTaHoH,

{3-amiHo-6-[3-((S)-2,3-aurigpokcunponinamiHo)-cerin]-6eHsodypan-2-in}-(2,4-anxnopdeHin)-MeTaHoH,

3-[3-amiHo-2-(2,4-anxnopbeHs0in)-6eH3odypaH-6-in]-N-meTunbeHsamig,

[3-amiHo-6-(1-meTun-1H-imigason-4-in)-6eH3odypaH-2-in]-(2,4-Anxnopd eHin)-MeTaHoH,

3-[3-amiHo-2-(2-xnop-4-pTopbeH3oin)-6eHaodypaH-6-in]-6eH3amig,

2-{3-[3-amiHo-2-(2,4-auxnopbeH30in)-6eH3odypan-6-inl-deHin}-ayetamia,

[3-amiHO-6-(2-MeTunTiason-4-in)-6eH3odypan-2-in]-(2,4-AnXnopgeHin)-MeTaHoH,

N-{3-[3-amiHo-2-(2,4-anxnop6eH30in)-6eH3odypaH-6-in]-6eH3nn}-MmeTaHcynboHaMmig,

N-{3-[3-amiHo-2-(2,4-anxnopbeH30in)-6eH3odypaH-6-in]-6eH3nn}-aueTamia,

[3-amiHo-6-(2-MeTunokcason-4-in)-6eH3odypaH-2-in]-(2-MmeTokcMdeHin)-MeTaHOH,

[3-amiHO-6-(3-chTop-5-HiTpodeHin)-6eH3odypaH-2-in]-(2,4-ANXNopdEHin)-MeTaHoH,

[3-amiHO-6-(3-MeTaHCyNbMOHINgeHIN)-0eH3odypaH-2-in]-(2,4-anxnopdeHin)-MeTaHoH,

[3-amiHo-6-(2-cbTopnipuanH-3-in)-6eHzodypan-2-in]-(2,4-anxnopdeHin)-MeTaHoH

i

[3-amiHo-6-(2-MmeTunamiHonipuanH-3-in)-6eHsodypaH-2-in]-(2,4-guxnopdeHrin)-MeTaHoH.

17. Komnosuuisi, sika MiCTUTb Ik aKTUBHY peYoBUHY Crornyky copmynu |.

18. Komnosuuia 3a n. 17, y akin X osHadvae O.

19. Komnosuuia 3a n. 17, y sk X o3Ha4ae S.

20. Komnoauuia 3a n. 18, ge R2 BubpaHuUi i3 rpynu, WO BKMOYaE eHin, WECTUYNEHHNA reTepoLmMKn i 5-uneHHun
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FETEPOLINKIT, KOKEH 3 SIKUX HEOBOB'SI3KOBO MICTUTL 3aMicHUKM, | R* BUGpaHuii i3 rpynu, Wo BkAodae Y i eHin, KoxeH
3 AKUX HEOBOB'A3KOBO MICTUTb 3aMICHUKU.

21. Komnoauuia 3a n. 19, oe R2 BuBpaHuUii i3 rpynu, WO BKoYae eHin, WECTUYNEHHNA reTepoLMK i 5-UneHHUn
reTepoLMKr, KOXEH 3 SIKUX HeoBOB'S3KOBO MICTUTL 3aMicHUKK, | R* BUGPaHUI i3 rpynu, Wo BKoYae Y i deHin, koxeH
3 AKX HeoBOB'A3KOBO MICTUTb 3aMICHUKM.

22. Cnoci6 nikysaHHA abo 3anobiraHHsA rinepnponicpepaTVBHOMY 3aXBOPIOBaHHIO, L0 BKIOYAE BBEOAEHHS NauieHTy,
aKun noTpebye Lboro, epeKTUBHOI KiNbKOCTI cnonyku copmynu .

23. Cnocib 3a n. 22, B skomy X o3Hadvae O.

24. Cnocib 3a n. 22, B skomy X 03Hadae S.

25. Cnoci6 3a n. 23, ge R? BuGpaHwWii i3 rpynu, WO BKMoYae deHin, LWECTUYNEeHHNA reTepoLnkn i 5-4neHHuiA
FeTEPOLMKIT, KOXeEH 3 SIKUX HEOBOB'S3KOBO MICTUTL 3aMiCHUKM, | R* BUGpaHWii i3 rpynu, Wwo Bkroyae Y i deHin, koxeH
3 AKUX HEOOOB'A3KOBO MICTUTb 3aMICHUKU.

26. Cnoci6 3a n. 24, ge R? BuGpaHwWii i3 rpynn, WO BKMoYae (eHin, LWECTUYNEHHNA reTepoLykn i 5-4neHHui
reTepoLMKr, KOXEH 3 SIKUX HeoBOB'S3KOBO MICTUTL 3aMicHUKW, | R4 BUGPaHUI i3 rpynu, Wo BkMoYae Y i deHin, KoxkeH
3 AKUX HeOBOB'A3KOBO MICTUTb 3aMICHUKU.

OdbiliiHnii GroneteHb "MpomucnoaBa BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux

mikpocxeM", 2007, N 11, 25.07.2007. [epxaBHuUi OenapTameHT iHTenekTyanbHOi BracHocTi MiHicTepcTBa oOCBiTU i
Hayku YkpaiHu.
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