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Onuc BuHaxony

Lleli BMHaxig ctocyeTbcs ranysi dpapmaueBTU4YHOI Ta OpraHiyHol XiMil i NPONOHYe CnonykW, aKkTUBHI BigHOCHO
MYyCKapWHOBUX peLienTopiB.

Cnonykn 3rigHo 3 UUM BUHAXoOOM € MYCKapWHOBMMMW aroHicTamu. Birnbll KOHKPETHO, CRofyku 3rigHo 3 LUuM
BUHAxXO4OM € CernekTUBHMMW aroHictamm MyckapuHoBoro peuentopa M-1. BHacnigok uiei BnacTMBOCTi BOHM €
KOPUCHUMW ONS NiKyBaHHA Pi3HOMaHITHUX po3nafiB LeHTparibHOT HEPBOBOI CUCTEMMU Ta iHLWKWX CUCTEM OpraHiamy, Ao
AKUX HanexaTtb po3nagu nisHaBarbHOI 34aTHoCTi, gediunt yBarn 3 rinepaktusHicTio (ADHD), oxupiHHs,xB.opoba
AnbureiMepa, NCMX031, B TOMY YMCIi WN30dpeHis, a TakoX AnA 3HWXEHHS BHYTPILUHBOOYHOrO TUCKY, Hanpukniag, npu
rnaykomi.

[eski iHoaHononiOHI cnonykn onucaHi siKk areHTW, KOPWUCHI ANs NiKyBaHHSXB.OpOONMBUX CTaHiB, NOB'A3aHUX i3
NOPYLIEHHAMN OYHKLIA MyCKapWHOBOI XoriHepridHoi cuctemu, [B nybnikauisx PCT 3aasok WO 97/25983,
ony6nikoBaHin 24 nunHsa 1997p., Ta WO 99/04778, onybnikoBaHii 4 ntotoro 1999p.].

Llen BuHaxig nponoHye cnonyku ®opmynu |

ne

Q, X, Y Ta Z HesanexHo oauH Big ogHoro BubpaHi 3 rpynu, 4o SKoi BXOAATb CR'Ta N, 3a YMOBM, WO He Ginble
oBox rpyn 3 Q, X, Y 1a Z € N i woHarimeHwe gei rpynn 3 Q, X, Y TaZe CH; abo Y € CH, Z € CH Ta dparmeHT "Q=X"
aBnsie coboto "S" i yTBOptoe TiopeHOBUIN LNKT;

R B koxxHOMY BUNaOKy HesanexHo BMOpaHWi 3 rpynu, A0 SKoi BXOOAThb BoAeHb, ranoid, C 1-C4-ankokcurpyna Ta
C1-C4-an|<in;

R2 BUOpaHui 3 rpynu, o skoi BxogAtb ranoig; C 4-Cy-ankokcurpyna; C,-Cy-ankin; Cs-Cg-uuknoarnkin; uiaH;
TPUPTOPMETUA; NIPUAMHIN, haKkynbTaTUBHO 3aMilleHnin ogHuM abo ABoMa 3aMiCHMKaMW, BUOPaHUMKN He3anexXHO OauH
BiA ogHoro 3 rpynu, Ao fkoi Bxogatk ranoin, C 1-Cy-ankokeurpyna ta C4-Cy-ankin; TieHin, dpakynbTaTUBHO 3aMilleHni
OOHWMM 3aMicHWKOM, BMOGpaHuM i3 rpynu, fo skoi BxogsaTb ranoig, C 41-Cs-ankokcurpyna ta C-Cy-ankin; deHin,
pakynbTaTUBHO 3aMilieHNA 3aMiCHMKaMK B KiNbKOCTI Big 0OHOMO A0 TPbOX, BUOpaHMMK He3aneXHoO OAWH Big OgHOro 3
reynu, no akoi Bxogate ranoig, C  1-Cy-ankokcurpyna, C-Cy-ankin, TtpudTopmMeTun Ta UuiaH; Ta niponin,
hakynbTaTUBHO 3aMilleHnin ogHM abo ABOMa 3aMiCHMKaMu, BUOpaHMMK He3anexHoO OAWH Big OO4HOro 3 rpynu, Ao siKol
BxoaaTb ranoig, C4-Cy,-ankokeurpyna ta C4-Cy-ankin;

R3 BUBpaHUiA 3 rpynn, Ao AKoi BxoaaTb deHin, hakynbTaTUBHO 3aMilleHMIn 3aMiCHMKaMK B KiNbKOCTI Big ogHOro Ao
TPbOX, BUOGPaHMMUN He3arnexHO oAuH Big OAHOro 3 rpynu, Ao fkoi BxogATh ranoig, C 1-C,-ankokcurpyna, Cq-Cy-ankin,
TPUPTOPMETUA, LiaH Ta HiTporpyna; HadpTum, hakynbTaTUBHO 3aMilleHWid 3aMiCHMKaMW B KiNbKOCTI Big ogHoro Ao
TPbOX, BUGPaHMMUN He3anexHoO oguH Big ofHoro 3 rpynu, Ao Akoi BxogdATtb ranoig, C 1-Cy-ankokcurpyna, Cq-Cy-ankin,
TpUpTOPMETUN, UiaH Ta HiTporpyna; retepoapun, ¢akyrbTaTMBHO 3aMilleHulidi ogHuM abo pBoma 3aMiCHUKamu,
BMOpaHNMK He3arexHo OAWH Bif ofgHoro 3 rpynu, Ao kol BxoasTe ranoig, C 4-C,-ankokcurpyna ta C,-Cy-ankin, Ta
1,3-6eH3opiokconin, cakynbTaTUBHO 3aMilieHUA OOHWMM 3aMiCHUKOM, BUOpaHUM i3 rpynu, 0o Skoi BXOAsTb ranoig,
C4-Cy-ankokeurpyna ta C,-Cy-ankin,

R# BMBpaHnii 3 rppynu, A0 SKOi BXOAATL BoAEHb, MApoKcnn Ta dTop;

R5 BUBpaHuii 3 rpynu, 0o siKkoi BxoasiTe BofeHb, ranoin, Cq-Cy-ankokeurpyna ta Cy-Cy-ankin;

R@ BuGpaHuin 3 rpynu, 4o Ko BXOASTb BOAEHb Ta METUS;

te1,2abo3;i

me 1abo 2;

abo papmaueBTUHHO NPURHATHI CONi TaKMX CNOMyK.

Lleli BUHaxig nponoHye Takox chapmaueBTU4HI koMno3uuil, ski MicTaTe cnonyky Popmynu | Ta dapmMaueBTUYHO
NPUIAHATHUIA PO3PIaXKyBaY.

Ockinbkn cnonykn Gopmynu | € aroHicTamu myckapvHoBoro peuentopa M-1, To cnonyku dopmynum | € kopucHumMK
ONs NiKkyBaHHSA Pi3HOMaHITHUX po3nafiB, NoB'A3aHUX 3 MYCKApMHOBMMUK peLenTopamu, OO AKUX HanexaTb: posnagu
nisaHaBarnbHOI 34aTHocTi (B TOMY 4WUCNi  BIKOBUA po3nag MnisHaBasnbHOI  30aTHOCTI, MOMipHA HedocTaTHICTb
nisHaBarbHOI 34aTHOCTI, MOripleHHA nisHaBaribHOI 34aTHOCTI, MNoB'A3aHe 3  LWM30MpeHietlo, Ta MNoripleHHs
nisHaBarbHOI 34aTHOCTI, cnpudnHeHe XimioTepanieto), ADHD, posnagu Hactpoto (B TOMy 4uchi genpecisa, MaHiq,
GinonsipHi posnagn), Ncuxosn (3okpema, WK3odpeHisa), AeMeHuia (B ToMy uyucni xBopoba Anburerimepa, AeMeHLUis,
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cnpuynHeHa CHIL, cyanHHa gemeHuia Ta gemeHuia 3a BiACYTHOCTI xapakTepHoi rictonorii), xeopoba [NapkiHcoHa Ta
xopesi [eHTiHrToHa. Taki Cnoryku KOPUCHI TakoX ANA JiKyBaHHS XPOHIYHMX KOMITiB, B TOMY 4Yucni XxBopobu KpoHa.
Kpim TOro, cnomyku 3rigHO 3 BMHAXOOOM KOPWUCHI Ansa nikyBaHHs Gonie (B TOMy 4ucni rocTpux GoniB Ta XpOHIYHMX
Oonie), kcepocToMii (CyxocTi B poTi), 3axBoptoBaHHs Tina Jlesi (B ToMy 4ucni Andy3HOro 3axBoptoBaHHSA Tina Jlesi),
adhasii (B TOMy Ymcni nepBUHHOI adpasii Ta cCMHAPOMIB NepBUHHOT adasii) Ta rinoTEeH3UBHUX CUHAPOMIB.

3rigHO 3 iHWWMM BapiaHTOM 34INCHEHHSs, Lel BUHaxig NponoHye crnocobu nikyBaHHS poanagiB, NoB'aA3aHuX i3
MYyCKapVHOBUMW peLenTopamu, SKUA BKIOYae BBEOEHHS B OpraHiaM nauieHTa, KoTpuii noTpebye Takoro mnikyBaHHs,
epeKTUBHOI KinbkocTi cnonykn ®opmynu |. To6To Uel BUHaxig NponoHye 3acTocyBaHHsi cnonyku dopmynu | abo i
hapMaLeBTMYHOT KOMMO3WULiT ANsi BUFOTOBIEHHSA fikapcbkoro 3acoby nns nikyBaHHA posnafiB, NOB'A3aHuMX i3
MyCkapuHoBUMK pelentopamu. Llel BuHaxig nponoHye Takox cnonyky Gopmynu | gna sactocyBaHHs B Teparnii.

B uboMy onuci nepenivyeri Hux4Ye TEPMIHN MatoTb HUXKYEBKa3aHi 3Ha4YeHHS:

TepmiH "ranoig” osHa4ae atom xnopy, dpTopy, 6pomy abo hogy.

TepmiH "C4-C4-ankin" osHadae ankin HopmanbHoi abo poasranyxkeHoi OyanoBW, sikMA MiCTUTL Big 1 oo 4 aTtomis
BYrreuto, i Oxonse MeTWn, eTun, H-mponin, isonponin, H-6ytun, BTOp-OyTWn, i306yTMn Ta TpeT-OyTun. TepmiH
"C3-Cg-LMKnoankin" oxonmoe LMKnonponin, UMknobyTun, LUKNONeHTU, LMKNOrekcus, LUKNOrenTus Ta LUKIOOKTMI.

TepMiH "C4-C,4-ankokcurpyna" o3Hadyae ankin HopmarneHoi abo posranykeHoi 6yfoBu, Sk MicTUTb Big 1 atomy go
4 atomiB Byrmeulo, NPUEQHAHWA OO atoMa KWUCHIO, | OXOMIOE METOKCUTPYMy, €TOKCUrpymy, H-MpOonoKcurpyny,
isonponokeurpyny, H-6yTokcurpyny, isobyTokcurpyny, BTop-6yTokcurpyny ta TpeT-OyTokcurpyny.

TepmiH "reTepoapun” BXMBaAETbCA ANsi NO3HAYEHHA CTabiflbHOro HeHacu4eHoro N'aTu- abo LWECTUYNEHHOTo LUKy,
AKiN MicTuTb 1 reTepoatoMm abo 2 reTepoaTtoMu, BuMOpaHi 3 rpynu, OO AKOI BXOAATb a30T, KACEHb Ta cipka.
Mpuknagamn reTepoapwnie € nipugWHIn, nipyuMiguHING nipasuHin, niponin, okcasonin, isokcasonin, imigasonin,
Tiasonin, nipngasunHin, dpypun, TieHin Towo. NeTepoapunamm, AKMM BiAAaeTbLCA nepesara, € TieHin, nipuanHin Ta dpypun.

Cnomnykn 3rigHo 3 LM BUHaxogoM YTBOPKOWTb apMaLeBTUYHO MPURHATHI COMNi KACMOT i3 pisHOMaHITHUMM
OpPraHiYHMMK Ta HEOPraHiYHUMKU KUCIOTaMK, OO SKMX HanexaTb isionoriyHO NPUIHATHI coni, SiKi 4acTo 3acTOCOBYIOTb
y apmaueBTUYHIN ximii. Taki comi TakoX OXONKTbCA UUM BUHaxogom. "dapmMaueBTUYHO MNPUAHATHI coni"
odepXyloTb i3 dapMaueBTUYHO MPUAHATHUX KWCHOT, Oo6pe Bigomux y ranysi. [Jo Takux conel HanexaTb
hapMaueBTMYHO NPURHATHI coni, nepenideHi B [Journal of Pharmaceutical Science. 66. 2-19 (1977)], Bigomi
daxiBusmM. [lo TMNOBUX HeopraHiYHWX KWUCMOT, SKi BUKOPUCTOBYIOTb AN OAEPXaHHA TakuX conew, Hanexartb
XIOpUCTOBOLHERA, OpomucToBOOHEBA,  WOOMCTOBOOHEBA, a3oTHa, cipyaHa, docgopHa, rinocgpoccopHa,
mMeTagocdopHa, nipogoccdopHa Towo. MoxyTe ByTW 3acTOCOBaHi TakoX COfi, WO € NOXIOHWMW OPraHiYHUX KUCIoT,
Hanpuknag, anipaTu4HUX MOHO- Ta OMKApOOHOBUX  KUCMOT, heHin3amilleHuX ankinkapboHOoBMX  KUCMOT,
rigpokciankinkapboHoBMX Ta  rigpokciankineHankapOoHOBUX  KUCMIOT, apoMaTUYHUX KUCMOT, anidatudHux Ta
apoMaTUYHUX CyNbdOKUCIOT. Taknm YMHOM, OO Takux dhapMaleBTUHHO NPURHATHUX conelr HanexaTb xnopua, Gpomia,
nogua, HiTpaT, aueTaT, deHinaueTar, TpudTopaueTaT, akpunar, ackopbat, 6eHsoat, xnopbeHaoar, AuHITpobeH3oar,
rigpokcnbeHsoar, MeToKcubeHsoar, MeTunbeHsoar, o-aleTokcmbeHsoar, i306yTUpaT, eHinbyTtunpar,
A-rigpokcnbyTtupat, ©OyTuH-1,4-gukapbokcunat, rekcun-1,4-gukapbokcunat, kanpoaT, KanpunaTt, LuvHamar, uuTparT,
dopmiaT, dymapaTt, MiKonaTt, renTaHoar, rinypart, nakTtaT, Manart, Manear, rigpokcumanear, ManoHaT, Mangenar,
Me3unaT, HIKOTUHAaT, i30HIKOTUHaT, okcanaT, Tanar, TepedTanar, nponionaT, nponioHaT, deHinnponioHar,
caniuunat, cebauuHaTt, cykumHat, cybepaT, GeH3soncynbdoHaT, n-6pombensoncynbdoHaT, xropbeHzoncynbdgoHar,
eTuncynedoHar, 2-rigpokcieTuncynsdoHar,

MeTurcynbdgoHar, HadTaniH- 1-cynbdoHar, HadpTaniH-2-cynbdoHar, HadpTaniH-1,5-gucynedonar,
N-TONyorncynbgoHaT, KCUnoncynbgoHar, TapTpar ToLo.

Lleli BUHaxig oxonne crepeocizoMepn Ta TayTomepu crnonyk ®opmynu |. [1na nosHa4YeHHs KOHKPEeTHUX i3oMepiB Ta
BiQHOCHOT  CTepeoxiMidHOI  KOHcpirypauii B onuci  3acTocoByloTbCA  No3HadeHHs (R)- T1a (S)- 3a
KaHom-[penoroM-IHronbaoM i NO3Ha4YeHHst LUC- Ta TpaHC- AN BiQHOCHUX CTEPEOXiMIYHMX KOHIrypaLin.

Ak y Bunagky 6yab-aknx dapmaueBTUYHO aKTMBHUX CMONyK, AeAKMM rpynaM cnosyk BioAaeTbcsA nepeara npu ix
KiHLLeBOMY 3acToCyBaHHi. Hux4e nogaHo BM3HAYeHHs rpyn cnosnyk, SKMM BigAaeTbCcs nepeBara.

a) Konm R* He € BomeHb, nepeBara BiQAacTbCsl CNOMyKaM, KOTPi MaloTb CTepeoXiMiuHy TpaHCc-KoHdirypaliio B
nornoxeHHax 1 1a 2.

b) Komn R* He € BoaeHb, nepeBara BiA#acTbCA CMOMyKam, KOTPi MaloTb CTEPEOXIMiYHY TpaHc-KoHdirypaliio B
nonoxkeHHAX 1 Ta 2, NoKa3aHWX HUXYe.

; Q=
PP e

I
R! AN N 2 Y“‘Z R
NG S

G,

c) R® € meTun.

d) R® € BogeHb.
e) R* e rinpokeun.
fite.
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gyime1.

h) R® e meTtun, R® e BogeHb, R* e rigpokcun, te 1 Tame 1.

i) Koxxra 3 rpyn Q, X, Y 1a Z € CR" 3a ymoBw, 1o wjoHaiimeHwwe asi rpynn 3 Q, X, Y 1a Z e CH.

i) R" € BogeHb,

k) R" € ranoig.

) R" e dpTop.

m) KoxkHa 3 rpyn Q, X, Y 1a Ze CH.

n) OgHa 3 rpyn Q, X, Y taZe CF, a iHwi e CH.

0)QeCFikoxHaarpyn X,Y 1aZe CH.

q) R? e dbeHin, cakynbTaTMBHO 3aMiLLEHUI 3aMICHUKaMU B KiNbKOCTI Bif, OAHOTO A0 TPbOX, BUGPAHUMU HE3aNEXHO
OAVH Big ogHoro 3 rpynu, go sakoi BxogaTte ranoig, C4-Cy4-ankokeurpyna, C4-Cy-ankin, TpudptopmeTun Ta LiaH.

r) RZ e ceHin.

s) R® e dbeHin, dakynbTaTUBHO 3aMillleH!il 3aMiCHUKaMKM B KINbKOCTI Bifj OAHOTO [0 TPbOX, BUGPaHUMM HE3aNeXHO
oOWH Big ogHoro 3 rpynu, Jo fAkoi BxoaaTb ranoig, C 4-Cy-ankokcurpyna, C4-Cy-ankin, TpudptopmeTtun, uiaH Ta
HiTpOrpyna.

t) R® e dheHin, 3amileHnin OOHUM 3aMIiCHNKOM, BUBPaHKUM i3 rpynu, Ao SKOT BXoAATb ranoid, TpudpTopMeTun, LiaH
Ta HiTporpyna.

u) R® € cbeHin, ogHo3aMilLeHWit ranoinom.

v) R € dbenin, ogHosamilLeHnit dhTopoM.

w) R3 e cbeHin, ogHo3aMilLeHN hTOPOM Y nNapa-NonoXeHHi.

x) R2 e cbenin, R3 e dhenin, ogHoaamilLieHnii dhTopoM y napa-nonoXeHHi, i koxxHa 3 rpyn Q, X, Y ta Z e CH.

y) R? e denin, R® € denin, ogHosamileHnin pTopoM y napa-nornoxeHHi, Q € CF i koxHa 3 rpyn X, Y Ta Z e CH.

z) R® e meTun, R® e BogeHb, R* € rigpokcun,te 1, me 1, R2¢ deHin i koxxHa 3 rpyn Q, X, Y taZe CH.

aa) R? € meTun, R5 e BogeHb, R* ¢ rigpokeun, te 1, me 1, R2e deHin, Qe CFikoxHa s rpyn X, Y TaZe CH.

bb) R? e metun, R® ¢ BogeHb, R* € rigpokeun, t € 1, m e 1 i R3 e deHin, ogHosamilleHnin dTopoM y
napa-nonoXeHHi.

BullesasHadeHi NyHKTU nepeniky MoxyTb ©OyTu ckomOGiHOBaHi i BM3Ha4YaTU gopaTKoBi Fpymnu Cronyk, AKUM
BinOaeTbcA nepesara.

Cnonykn ®opmynu |, ge R* e riopoKcun, odepXylTb 3a meTtoaukamu, onucaHnmm B Cxemi A. Y Cxemi A Bci

3aMiCHUKN, AKLWO He 0OYMOBIIEHO iHLWe, BignoBigalTs nogaHMM BULLE BU3HAYEHHAM, a BCi peareHTn fobpe Bigomi Ta
MOLUNPEHi B NpakTuLi.
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Dopuyia 1, ae B € tiipokcaninm € 1

3rigHo 3i Cxemoto A, cTapgia (a), cnonyky ®opmynu (1) nigaaloTe PO3AINEHHI0 | OOepXylTb MPaKkTUYHO 4YMCTY
cnonyky dopmynu (2). Cnonyky dopmynu (1) nerko ogepxaTtu crnocobamu, fobpe BiDOMMMK Ta MNOLIMPEHUMU B
npakTuyi, Hanpuknag, cnocobamu, [onncaHumu B nybnikadisx PCT sassok WO 97/25983, onybnikoBaHii 24 nunHs
1997p., Ta WO 99/04778, onybnikoBaHii 4 ntotoro 1999p.]. TepMiH "NpakTWYHO YMCTMI" B LbOMY OMUCI CTOCYETLCSH
€HaHTIOMepHOI YNCTOTK. BakaHy cTepeoxiMivHy KoHdirypauito KiHueBux cnonyk ®opmynm | MoXxHa nerko 3abesneynTn
B Cxemi A Ha cragii (a) wnaxom po3sgineHHs cnonyk Popmynu (1). MNoganblie oBpobreHHa po3nineHnx cnonyk
dopmynu (1) Ha cragiax (b), (c), (d) Ta dakynbTaTUBHIA cTagii (€), onucaHux Huxde, 3abesnedye opepKaHHs
npakTUYHO YncTrx cnonyk ®opmynu |. MoxHa ogepxatu npakTU4HoO YncTi cnonykn Gopmynu |, Aki MaloTe eHaHTioOMepHyY
ynctoTy noHag 80%, y BapiaHTi, AKOMY BigoaeTbcs nepeBara, noHan 90%, y BapiaHTi, skoMmy BigaaeTbca Oinblia
nepesara, noHag 95%, y BapiaHTi, AkoMy BiggaeTbca Hanbinblia nepesara, noHag 97%. Cnonyku dopmynu (1) MoxHa
pPO3INMTKU LNAXOM XipanbHoi XpomaTtorpadil abo dpakuinHoi KpucTanisauil giactepeomepHux conei kucnoT. MaeTtbes
Ha yBasi, Wo Ans uiel MeTn npugaTHi YNCneHHI coni Takoro Tuny. Ha npaktuui 3'acoBaHo, Wwo ocobnvmeo npugaTHUMm
€ i3oMepu MuUrganeBoi KUCMOTH.

Hanpuknag, cnonyky ®opmynu (1) BBOOSATb B KOHTaKT 3 BUGpaHO KMCMOTOK. FAK NpaBuUio, MOXHa 3acTOCOBYBaTH
Big npu6nusHo 0,4 MONAPHOro ekBiBarieHTa 40 3HA4YHOro HadMLLKY 3ragaHoi BUOpaHoi KMWCrnoTK, nepeBara BigoaeTbest
KinbkocTi Big npnbnuaHo 0,4 MonsipHoro ekeiBaneHTa Ao 1,5 MoNsipHOro ekeiBaneHTa, a Ginblia nepesara - KirnbKocTi
Bio npmbnunsHo 0,5 monsapHoro ekeiBaneHTa fo 1,1 MOnsipHOro ekBiBarieHTa. PosfineHHs, sk NpaBWUro, BUKOHYIOTb
LINAXOM KpucTanisauil coni KWenoTu 3 posynHy. Ocobnmnso npuaaTHAMK NPU LbOMY € PO3YUHHUKN TUMY HUKYUX CIIMPTIB,
B TOMY 4mMcni mMeTaHor. Moxe BuaaTuca AoUiNbHUM 3aCTOCYBaHHS HE3HAYHMX KiNbKOCTel BOAM ChinbHO 3 BUBpaHWM
PO3YMHHUKOM (PO3YMHHMKaMU) 3 METOK BUKOHaHHS PO3AINEeHHS B NPUAHATHOMY oO6'emi. 3acTocyBaHHS
NPOTUPO3UMHHUKAE TAKOXK MOXe ByTU AoUiNbHUM. B LboMy onnUci TEPMIH "NPOTUPO3HNHHMK" O3HA4YaE PO3UUHHUK, B AKOMY
Cifnb PO3YNHAETLCS 3HAYHO TipLUe MNOPIBHAHO 3 iHWMM BUOPaHUM PO3YMHHUKOM (PO34MHHMKamMK). B pasi 3acTtocyBaHHs
MPOTMPO3YMHHUKE BiH NEepeBaHO € 3MillyBaHWM 3 iHWWM BUMOPaHWM PO3YMHHUKOM (PO3dMHHMKamMu). [o npuaaTHUX
NPOTUPO3YMHHUKIB HanexaTb NpocTi edipn, Hanpuknag, gieTunosun edip, MeTUN-TpeT-6yTUNoBUA edip ToWO, Ta HMXYI
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ankinayetatv, Hanpuknag, MeTunaueTaT, eTunaudeTtaT, isonponinauetar, nponinauyeTart, isobyTunaueTar,
BTOp-6yTUnauerar, GyTunauertart, aminaueTar, i3oaminaueTar TOWO, a TaKoX ankaHw, Hanpuknag, NeHTaH, rekcaH,
renTaH, UMKIIorekcaH Tolwo. B pasi BuMKopucTaHHS paueMidHUX cyMillen cnig gopepxkyBaTucs obepexHOCTi npu
3aCTOCYBaHHI NPOTMPO3HYNHHUKIB AN YHUKHEHHS! KpucTanisauil HebGaxkaHo! giactepeomepHol coni.

Ak npaBuno, KpucTanisayito BUKOHYIOTb NpU NoYaTKoBin Temnepatypi Big npubnunaHo 40°C go Temnepatypy KUMiHHA
BUOPAHOro po3YMHHUKE (PO3YMHHUKKIB). [MOTIM CcyMmill oxonompKytoTh, | ogepxytoTb Cinb. Moxke 6yTy AouinbHUM BHECEHHS
3aTpaBku. [lepeBara BioOaeTbCA NOBINIBHOMY OXOSMOAXKEHHIO KpUCTanisauinHoro poa4vnHy. Hamrbinbw 3py4Ho
oxorompKyBaT/ KpuctanisauiliHy cymill 4o TeMnepaTypy Bif TemnepaTtypy HaBKONMULIHBOTO CepenoBuiLa A0 NpUbnM3Ho
-20°C. Cinb MOXHa BigAinuTK, 3acTocoBylouM crnocobu, nobpe BigoMi B MpakTuui, B TOMy 4ucri DinbTpyBaHHS,
AeKkaHTauilo, UeHTpUdyryBaHHsi, BUNapoOBYBaHHS, CyLiHHS Towo. Cnonykn dopmynu (2) MOXHa BUKOPUCTOBYBATU
OesnocepenHb0 B POpMi cornei 3 BUOPaHUMKU KucrnoTamu. 3a anbTepHaTUBHUM BapiaHToM, crnonyky dopmynun (2)
nepeq BUKOPUCTAHHAM MOXHa BULINUTU B hOPMI COnMi iHLWIOT KUCMOTK Micns KWCNoTHoro obmiHy abo y ¢opMi OCHOBM
LUNSIXOM eKCTpaKLii B OCHOBHMX YMOBax cnocobamu, fobpe BiDoOMUMU Ta NOLLUMPEHUMMW B NPpaKTUL.

Onsa daxiBus 3posymino, wo 3obpaxeHa crnonyka Popmynn (2) mae TpaHC-KOHirypauito B nofoxeHHax 1 ta 2
iHOaHOBOro UMKIY. 3 TaKMX TpaHC-CMOSyK flerko ogepKaTu LMUC-CMOoNyK LUMAXOM BBEOEHHS Tpynu 3axucty amidy,
iHBEPTYBaHHS TAPOKCUIIBHOMO LEHTpa Ta NOAanbLlUOro BigLUenneHHs rpynu 3axucTy B pasi HeobxigHocTi. Bigomi
4YncneHHi cnocobu, ki 3abeanedvyloTb IHBEPTYBaHHSA TiOPOKCUNIBHOMO LeHTpa, Hanpuknag, peakuia MigyHoby 3
npugaTHMMM KapGOHOBMMU KUCIIOTaMM, B TOMY YMCITi 3 OLTOBOK KUCIOTOW Ta GEH30MHO0 KUCMIOTOW, 3 NoAaanbluMMm
rigponisom.

Ha Cxewmi A, ctagia (b), 306pakeHo yTBopeHHs cnonyku dopmynu (3). 3po3ymino, wo cnonyka dopmynu (3) moxe
6yTn cnonykoto, Ae R € rpynoto, koTpy G6axaHo odepxaTu B kiHueBoMy npoaykti opmynum | 3rigHo 3 nogaHum BuLLe
BU3Ha4YeHHAM. pyna R moxe Takox OyTu cnonydeHa 3 kapbOoHinom i yTBoptoBaTU rpyny 3axucty, Hanpuknag, t-BOC
(TpeT-6yTunokcmkapOoHin), SKy MOXHa nisHile BigwenuTn nepen BBemeHHAM rpynu R, koTpy GaxkaHo ogepxatu B
KiHLeBoMy npoaykTi Popmynu |. Bubip Ta 3actocyBaHHS NpuaaTHUX rpyn 3axucTy € aobpe BigoMUMU Ta NOLUPEHUMU B
npakTuyi onepadiamun [gmBuce T.[piHi, "pynn 3axucTy B opraHidHOMY cuHTesi" - Protecting Groups in Organic
Synthesis, by Theodora Greene (Wiley Interscience)].

Hanpuknag, konun R e rpynoto, koTpy GaxaHo MaTW B cknagi KiHLEBOro NpOoAyKTY, peakuilo CronyyYeHHs,
intocTpoBaHy ctagieto (b), BUKOHYIOTb i3 3aCTOCYBaHHAM NpUAATHOI KUCNOTN abo opep)aHoro 3 Hel ranoigaHrigpuay.
[o npuaatHUX KUCMOT HanexaTb Pi3HOMaHITHI 3amiweHi ©eH30MHI KWCrnoTW Ta ranoigaHrigpuan Takux KWUCHOT,
reTepoapunkapboHOBi KACMOTU Ta ranoigaHrigpuan Takux KACMOT, a TakoX PisHOMaHITHI GiapunkapGoHoBi KMCNoTK Ta
ranoigaHrigpnan Takux kucnot. Mpuknagamu € GideHinkapboHoBa kucnota Ta 3-pTopbideHin-4-kapboHoBa kucnoTa.

Hanpwuknag, cnonyky ®opmynu (2) BBOAATb B KOHTAKT 3 NPUOATHO KUCMOTOW | ogepxytoTb cnonyky dopmynu (3).
Taki peakuii cnony4YeHHs LUMPOKO 3aCTOCOBYHOTHCA B CUHTE3i nentugiB, i IX MOXHa BUKOHyBatu crnocotamu,
3acTOCOBYBaHUMW B Ui ranysi. Hanpuknaa, ons CnpusiHHS TakoMmy auunioBaHHIO MOXHa BUKOpUCTOBYBaTU Oobpe
BiOOMi areHTU cCrnonyYeHHsl, Hanpuknag, NpuULenseHi 4o CMOoN peareHTW Ta kapbogiimign i3 3actocyBaHHsM abo Oes
3acTocyBaHHsi JOOpe BigoMmnx OOMILIOK, Hanpuknag, N-rigpokeucykymHimigy, 1-rinpokcnbeHnsoTtpuasony Towo. Peakuito
3pY4YHO BUKOHYBaTW B iHEPTHOMY anpOTOHHOMY MOMASPHOMY pPO3pidXyBadi, Hanpuknag, B aumeTtundopmamigi (AM®),
XIOPUCTOMY MeTUmeHi (auxnopmetaHi), xrnopodopmi, aueToHiTpuni, TeTparigpodypaHi (TIP) Towo. B TunoBumx
BMNagKax Lo peakuilo BUKOHYIOTL Npu Temnepatypax Big npubnmsHo 0°C go npmbnuasHo 60°C; HeobxigHa Tpueanictb
peakuii CTaHOBUTL ¥ TUNOBMX BMNadKax Big npubnuaHo 1rog. Ao npubnusHo 24ron. Micns 3aBeplUeHHsT peakuii NpoayKT
Popmynn (3) BUAINATE 3BMYaAKHUMK criocobamu, B TOMY YWCHi eKCTpakuiel, OCamKeHHsIM, XpomaTtorpadieto,
PiNbTPYBaHHAM, PO3TUPaHHAM, KpMcTanisauieto ToLwo.

3a anbTepHaTUBHMM cnocobom, cnonyky dopmynu (2) BBoAATb Yy KOHTAKT i3 ranoigaHrigpnaom npuaatHo! KUCoTH,
i ogepxkytoTb cnonyky ®opmynu (3). Taki ranoigaHrigpuan € KOMepLUinHO AOCTYNHUMKU abo MOXYTb OyTW Nerko ogep:kaHi
3 npugaTHMX KUCMoT cnocobamu, Oobpe BigOMMMU B NpakTuli, Hanpuknag, pAielo Tpuxnopuctoro docdopy,
Tpubpomuctoro doccopy, okcuxnopuay docdopy, n'aTuxnopuctoro gocdopy, TioHInxnopuay, TioHInGpomigy ato
okcaninxnopuay, y npuUCyTHOCTi abo 3a BiACYTHOCTI He3Ha4yHoi KinbKocTi gumeTundopmaminy, B iHEpTHOMY
PO3YMHHUKY, Hanpuknag, B TONYoni, XJIOPMCTOMY MeTUMeHi abo xrnopodopMi, Npu TemnepaTypi Big npmbnuaHo 0°C go
80°C. Peakuito npoBogaTb y TUMOBUX BUNagkax MNpoTAroM Yacy B Mexax Big 1rog. og 24rog. OpepkaHui
ranowiaHrigpug KUCNoTu MOoXHa BMAINMUMTYA Ta O4MCTUTM abo YacTo BUKopucTaTh GesnocepenHbo, TOOGTO 3 BigQineHHAM
Ta/abo ouneHHam abo 6e3 umx onepadiii. [Npn npoBeneHHI peakuiin CrnofyyYeHHs, SK NpaBuio, BMKOPUCTOBYIOTb
npugaTHy OCHOBY ANSA 3B'A3YBaHHA KUCMOTW, LIO BUBINBHIOETHCA Mpu peakuii. Jo npuaaTHUX AN LbOro OCHOB
Hanexartb, Hanpuknag, TrigpoKcun HaTtpito, rigpokcug Kanito, nipuaunH, Tpuetunamid, N,N-giisonponineTunamix,
N-meTunmopdoniH Towo. Peakuito 3BUMYANHO NPOBOAATL B PO3YUHHUKY, Hanpuknag, B XIOPUCTOMY METUNEHI,
xrnopodopmi, TeTparigpodypaHi Towo, abo B ymoBax peakuii LLloTTeHa-BaymaHna, B cymiwi po3umHHKKIB, Hanpuknag,
XSIOPUCTOro MEeTWreHy, eTunaugeTtaTy, Tonyony Ta Bogu. B TMnNoBMX BMnagkax peakuilo CnonyYeHHs BUKOHYIOTb Npu
Temnepatypax Big npubnusHo -20°C po npmbnusHo 80°C; HeobxigHa TpuBanicTb peakuii CTaHOBUTb Yy TUMOBUX
BMNagkax Big npubnusHo 1rog. oo npubnuaHo 24ron. lMicnsa 3aBeplueHHs peakuii npogykt Popmynu (3) BuainsoTb
3BUYaAHUMK cnocobamu, B TOMY YMCHi eKCTpaKLielo, ocamXeHHsAM, XxpomaTorpadieto, dinbTpyBaHHAM, PO3TUPAHHSIM,
KpucTanisaudieto Towo.

Ha Cxemi A, cTagis (c), 306paeHO BIOHOBMEHHSI HiTporpynu 3 ogepxaHHam cnonyku Popmynu (4). Take
BiIHOBIEHHs1 MOXHa BUKOHYBaTK Pi3HOMaHITHUMK cnocobamu, oobpe BinoMUMHK B NpakTULi.

Hanpuknag, cnonyky Popmynu (3) MOXHa nigaatv rigpyBaHHIO 3 3aCTOCYBaHHSAM KaTanisatopa, Hanpuknag,
nanagito Ha Byrinni, i ogepxatn cnonyky Popmynu (4). Take rigpyBaHHS B TUNOBUX BMNagKkax BUKOHYIOTb Y
PO3YMHHUKY, | Ana Uiei MeTu npuaaTHi pPiBHOMaHITHI PO3YMHHWKW, Hanpuknag, MeTaHos, €TaHors, i3onponaHorn,
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TeTparigpodypaH, eTunauetat abo ix cymiwi. gpyBaHHS MOXHa BUKOHYBaTW Npu NOYaTKOBOMY TUCKY BogHto 20-180
pyHTIB Ha KB. Atonm (137-1241klMa). B TMNnoBux BMNagkax peakuilo NPOBOASATb Npu TemnepaTtypax Big npuonuaHo 0°C
0o npubnuaHo 60°C. HeobxigHa TpuBanicTb peakuii CTaHOBWTL Yy TUMOBUX BUNagkax Big npubnusHo 1rog. Ao
npubnuaHo 3 fi6. MNpoaykT MoXxHa BUAINATM Ta ouuwatn cnocobamu, aobpe BigoMMMKM B NpakTuui, Hanpuknag,
INbTPYBAHHAM,  eKCTpakuielo, BWNApOBYBAHHAM, PO3TUPAHHAM, OC3dXEHHsAM, Xpomartorpadicto Ta
nepekpucTanisawieto.

3rigHo 3i Cxemoto A, ctagia (d), cnonyky ®opmynu (4) BBOOAATH B KOHTAKT i3 NpuOaaTHUM areHTOM YTBOPEHHS
amignHy, i ogepxytoTe cnonyky ®opmynu |. [Jo npugaTHUX areHTiB YTBOPEHHs amiguHy HanexaTtb Tpudnar
1-meTnnTio-1-meTun-N-(4-chbTop6eH3nn)-N-MeTuniMoHito Ta noang
1-meTnnTio-1-meTun-N-(4-cbTopbeHaunn)-N-meTunimoHito. [na daxisus 3po3ymino, Wo BigNOBIgHI areHTn yTBOPEeHHS
amignHy MoxyTb ByTK ogeprkaHi nonepenHsLo abo, 3a 6axaHHaM, in situ.

Hanpuknag, cnonyky ®opmynu (4) BBOOATb B KOHTAKT i3 NMpMAATHMM areHTOM YTBOPEHHS amiguHy, B3ATUM B
KinbkocTi npmbnuaHo 1-3ekB. Peakuilo NpoBoAsiTe y TUMNOBMX BMNagkax B 6e3BOAHOMY PO3YMHHUKY, Hanpukrag, B
XrlopucToMy MeTuneHi, Tonyoni abo TeTparigpodypaHi, npu Temnepatypi Big npubnuaHo -20°C go 50°C. Peakuito
BUKOHYIOTb i3 3aCTOCYBaHHAM NpPWUOATHOI OCHOBM, Hanpuknag, nipuauHy, koniguHy abo TpueTunamiHy. HeobxigHa
TpuBanicTe peakuii cTaHoBUTb y TUNoBWUX Bunagkax Big 1rod. oo 18rog. MNpooykT MoXHa BUAINATA Ta o4nwaTu
cnocobamu, gobpe BigoMUMKM B MpakTWui, Hanpukniad, raciHHAM, iNnbTPyBaHHSM, eKCTpakuielo, BUNapoBYBaHHAM,
PO3TUPAHHAM, OCaIKEHHAM, XpomaTorpadieto Ta nepekpucTanisadieto.

Ak nerko 3po3ymitu, akwo R € rpynoto 3axucty, BBedeHot Ha ctagii (b), To MoxHa BigWenuTh Lo rpyny 3axucry
nicns BUKOHaHHS ctagii (d), i cnony4nTn ogepkaHnii amiH i3 NpuaaTHOK KMcroTok abo ranoigaHrigpuaoM KUCMoTH, sk
Takox onucaHo ana cragii (b), i ogepxatn cnonyky ®opmynu |.

Jeski cnonykun GopMynm | € NPOMBKHUMW NPoAYKTaMM ANs iHLWNX KiHLeBMX cnonyk dopmynu |. Hanpuknag, konu R2
€ o, AN 3aMmiHn Moy AK pyXoMOoi rpynu Ta BBEOAEHHN iHWO| rpynu R 2, koTpy 6axaHo MaTu B KiHLEBOMY NpoayKTi,
MOKHa 3aCTOCyBaTK iHWWI peareHT, Hanpuknag, 2-(TpubyTuncraxin)TiodpeH abo 2-(TpnbyTUNCTaHin)NipuanH.

3rigHo 3i Cxemoto A, Ha pakynbTaTUBHINA CcTagil (€), He NokasaHin Ha cxeMi, ogepXyTh Cinb cnonyku dopmynu |
i3 KMCIOTOW, BUKOPWUCTOBYHOUM hapMaLeBTUYHO MPURHATHY kucnoTy. OpjepxaHHa conen kucroT gobpe Bigome Ta
noliMpeHe B NpakTuui.

Cnonyku ®opmynu |, ae R* € BogeHb, ogepxytoTb 3i cnonyk Gopmynu (3) abo 3i cnonyk Popmynu (2) 3 3axulLLieHoo
aMmiHorpynoto LMIAXoM  BiglenneHHs rigpokcuny. Taki peakuii BiglwlenneHHa rigpoKCcWuny nerko BWKOHyBaTw,
3acTocoByloun crnocobu, nobpe BigoMi B MpakTuui, Hanpuknag, cnocobu, onucadi Jlapokom [Larock, Comprehensive
Organic Transformations, c. 44-52 (1999)]. 3a anbTepHaTMBHUM BapiaHToM crionykn dopmyru |, ne R* € BopaeHb,
ofepXyloTb 3a meTogukamu, intoctpoBaHummn Cxemoto B. Y Cxemi B Bci 3aMicHUKM, SIKWO He OGYMOBIEHO iHLUe,
BiONoBigaloTh NOAaHUM BULLE BU3HAYEHHSM, a BCi peareHTn fobpe BigoMi Ta noluMpeHi B npakTuui.
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Dopmyna I; aeR* esogens im e 1

Ha Cxewmi B, ctagisa (a), nokasaHo BigHOBMoBanbHe amMiHyBaHHA cnonyku dopmynu (5) 3 ogepkaHHAM Cnonyku
dopmynu (6). Taki peakuii BioHOBMNOBaNbLHOIO aMiHyBaHHS BMKOHYIOTb Y PI3HOMaHITHUX yMoBax. Peakuito, 306pakeHy
Ha Cxemi B, cTagis (a), MOXXHa BMKOHYBATW 3 BUKOPUCTaHHAM aMiaky abo 3axuLieHoro amiHy, Hanpuknag, 6eHannaminy,
AnbeHannaminy, Towo, 3 noganbWnM BiAWenneHHAM rpynu 3axmcTy Ana ogepkaHHam cnonyku Gopmynu (6).

Hanpuknag, cnonyky dopmynu (5) BBOAATb Y peakuito 3 HagnuWKoOM amiaky Ta UuiaHGoprigpugy HaTpito, i
ofepXytoTb cnonyky Gopmynu (6). Ak gobpe Bigomo B npakTuui, Moxe 6yTW SOUINbHUM MOHITOPUHI Ta perynoBaHHs
pH B npoueci Takux peakuii. Peakuito NpoBoaaTb ¥ PO3YMHHUKY, Hanpuknagd, B MeTaHorni, eTaHoni, isonponaHoni Ta
Boai abo B ixHiX cymiwax. B TMnoBMXx Bunagkax Lo peakuito BUKOHYIOTbH Mpu Temnepatypax Big npubnusHo 0°C go
npnbnuaHo 60°C; HeobXigHa TpMBanicTb peakLii CTaHOBUTbL Y TUNOBUX BUNagkax Big npubnuaHo 1rod. go npubnunsHo
24rog. [Micns 3aBeplleHHs peakuii npogykt dopmynu (6) BUAINSAKTL 3BUYaNHUMKU cnocobamu, B TOMY 4UCHi
eKCTpakKLieto, ocamxeHHAM, XxpomaTtorpadieto, inbTpyBaHHAM, PO3TUPaHHAM, KpUcTanisauieto ToWo.

Cragii (b), (c), (d) Ta dakyneTaTnBHY cTagito () 3a Cxemot B BUKOHYOTb cnocobamu, onucaHuMn gns cTagin
(b), (c), (d) Ta dhakynbTaTUBHOI cTagil (e) 3a Cxemoto A, | ogepxytoTb cnonyky dopmynm |.

Cnonyku dopmynu |, ne R* e cdbtop, onepxytoTs 3i cnonyk Gopmynu (3) abo 3i cnonyk Gopmynu (2) i3 3axuLLeHoto
amiHOrpynoto, 3aCToCOBYIOHM cnocobu ranoigyBaHHs, Aobpe Bigomi B npakTuui, Hanpuknag, cnocobun, onuncadi Jlapokom
[Larock, Comprehensive Organic Transformations, c. 689-701 (1999)].

Lleli BMHaxig [oOaTKoOBO iMOCTPOBAHO MOOAEHUMW HWXKYe NpuKnagami Ta MeToAMKaMmK NigrotoBYMx cuHTesis. Lii
NpUKnagn Ta METOQMKM NMiArOTOBYMX CUHTE3IB MatoTb JULLE iNOCTPATUBHUIA XapakTep i He Npu3HadeHi Ans oObMeXeHHs
obcary BuHaxony.

TepMmiHW, 3acCTOCOBaHi B MpuKnagax Ta MeToauKax MigroTOBYMX CUHTE3IB, SKWO He OOYMOBMEHO iHLWe, MaloTb
3aranbHOBXMBaHI 3HadeHHA. Hanpuknapg, "°C" osHavae rpagycu 3a Llenbciem; "M" o3Hadae MonapHicTb; "MMOnb
(mmol)" o3Hauvae KinbkicTb Minimonis; "r (g)" osHadvae rpamu; "mMn (mL)" osHavyae mininitpu; "T.nn. (Tp)" o3Ha4ae
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TemnepaTypy MNnaBfieHHs; 'poseon” oO3Ha4Yae HacUYMEHUR BOOHWWA  pO3YMH  XJopuay Hatpito; Towo. B
xapakTepnctukax 'H-AMP Bci 3Ha4€HHS XiMiYHUX 3CYBIB, AKLIO HE 0BYMOBMEHO iHLLE, NOAaHO B n (mnnh.

MeToamkn crnony4eHHsi

Cnoci6 A

2'-xnopbideHin-4-kapboHoBa kucnota

3miwyoTe MeTun-4-6pombensoat (1,0r, 4,65mMmonk), 2-xnopdeHinGopHy kucrnoty (799mr, 5,1mmonb), Pd(OAc),
(51mr, 0,46Mmonb) Ta kapboHaT HaTtpito (1,5r, 13,9vmonb) B AM® (20mn) Ta Bogi (2,0Mr) npu nepemillyBaHHi.
MpoayBaloTb peakuiiHy cyMill aproHoM, godatTb TpudeHingocdiH (61mr, 0,23MMorb) | 3HOBY NpoAyBaoTb aproHOM.
BcTaHoBNOOTL 3aKpUTY peakuiiHy nocyouHy B MacnsHy G6aHto, Ae nigTpumytoTe Temnepatypy 80°C, i nepemiwyotb
npotarom 1rog. OXonomkyloTb peakuiiHy CcyMmill [0 KiMHaTHOI TemnepaTtypu, po3baBnaiTb eTunauetatoMm i
QINbTPYOTE Yepe3 HETOBCTUI LWap UeniTy 3 AogaHHAM AopaTKoBOI KinbkocTi eTunauetaty. OpraHidHUn po3quH
npoMuBalOTb Bogok, cywatb Hag MgSQ,, dinbTpyloTh i BunaposytoTh. [licna oudvweHHa drnel-xpomartorpagieto
OfEPXKYIOTE METUNOBUIA cknagHuin edpip 2'-xnopbiderin-4-kapOoHOBOT KNCMOTU Yy BUMMAAI TBEPAOI PEYOBMHMN KOBTOMO
konbopy. Po3unHstoTe ovmnwenunn cknagHun edip B T (0,25M), i popatote Takuii camuii o6'em 1M NaOH. [HTeHcnBHO
nepemillyoTb NpU KiIMHATHIA TemnepaTtypi npotarom 15rog. lMicnsa 3aBeplUeHHs Uiel onepalii nigkucnioTs peakuinHy
cymiw koHueHTpoBaHoto HCI i ekcTparyioTe eTunauetatom. [licna BMNapoBYBaHHA pPO3YMHHMKA OAEpPXYyTb 762Mr
(67%) BKasaHoi B 3aronioBKy cnonyku. Mac-cnektp (MS) (m/e) 231,1 (M"). lMepenivyeHi HWX4e CMNOSYKU OAEPXKYIOTb
NPaKTUYHO, SIK ONUCaHOo BHULLE.

6-(2-xnopdeHin)nipnanH-3-kapboHosa  kucnoTa MS 233,9 (MH™)
6-(2,4-gudbTopdeHin)nipnanH-3-kapboHoBa  KucnoTta MS 235,9 (MHY)
6-cheHinnipnanH-3-kapboHOBOI KACMIOTU METWNOBWA CKNadHui edip  (MS 214,1 (MHY)
6-(2-meTundpeHin)nipnanH-3-kapborHosa  kucnota MS 214,0 (MH*)
2'-TpncpTopmeTUnbicpeHin-4-kapboHoBa  kucnoTa MS 265,2 (M)
2-meTunbicpenin-4-kapboHoBa kucroTta MS 211,3 (MY)
3-hbTopbidheHin-4-kapboHoBa KucroTa MS 215,1 (M°)
2',6"-guxnopbideHin-4-kapboHoBa  kucnota MS 264,9 (M7)
2',6"-andTopbideHin-4-kapboHoBa  KucrnoTa MS 233,1 (M)
2'-meToKCKOitheHin-4-kapboHoBa  KucrnoTa MS 227,0 (M°)
3,4'-gudpTopbiceHin-4-kapboHoBa  KucroTa MS 233,1 (M")
3,2' -gudpTopbideHin-4-kapboHoBa Kucnota MS 233,1 (M7)
3-xnopbideHin-4-kapboHoBa  KucrnoTa MS 231,1 (M")
4-(TieH-2-in)beHin-1-kapboHoBa  kucnoTta MS 203,1 (M")
4'-cpTopbicheHin-4-kapboHosa kicnoTa (rigponia B AiokcaHi npu 60°C)| MS 214,9 (M-)
3'-cpTopbicheHin-4-kapboHoBa Kkucrota (rigponia B AiokcaHi) MS 215,0 (M)
3'-LiaHbiceHin-4-kapboHosa kucnota (rigponia LIOH B AgiokcaHi) MS 222,0 (M)

Cnoci6 B

5-cbeHinnipasnH-2-kapboHoBa KucroTa

3MilWytoTb METUNOBUIA cknapgHUi edip 5-xropnipasuH-2-kapboHoBoi kucnotn (626mr, 3,64MMonb), deHinbopHy
KucrnoTy (666wmr, 5,45mmonb), dTopura uesito (55mr, 0,36mmonb) Ta Na,CO5 (964mr, 9,09mmons) B AM® (5mn) Ta Bogi
(5Mn) npu nepemillyBaHHi. [eTeporeHHy peakuiliHy CyMill npu FJOCTyni MOBITPS BMiWyloTe B MacnsHy OaHio, ge
nigTpumytoTs Temnepatypy 80°C. [licna 5-xBunuHHOro HarpiBaHHa gofalwTb ofHieto nopuieto Pd(OAc) » (81wr,
0,36MMOnNb) | NepemiyoTe A0 3MiHW KOMbOPY peakuinHoi Macu Ha YopHWA. OXonomkyloTb peakuiiHy cymiw Ao
KiIMHaTHO! TemnepaTypu, po3baBnatoTe eTunaueTaToM i inbTpyTb Yepe3 HEeTOBCTUN LWap Uenity 3 AogaHHAM
[oOaTKOBOI KinbkocTi eTunauetaty. OpraHiYHUiA po3drMH NpoMKBaOTe Bogot, cywaTb Hag MgSO,, dinbTpytots i
BMNapoByloTb. [licns  oudnweHHa  dorelw-xpoMaTorpadieto ogepXKyloTb  METUMIOBUA  cKnagHui  edip
2-cbeHinnipMmignH-5-kapboHOBOI Y BUIMSAI TBEPOOI PEYOBUHM KOBTOMO KOMbOPY. PO3UNHAKTE OYMLLEHWIA CKNagHWiA
edip B TF® (0,25M), i popatote Takun xxe ob'em 1M NaOH. IHTeHCMBHO nepemilwyoTb Npy KiMHATHIN Temnepartypi
npotsirom 15rog. Micna 3aBeplleHHs Liel onepalii NigKUCrTb peakuUinHy cymil koHueHTpoBaHo HCI i ekcTparyoTb
eTunaueTaTtoMm. [Micns BUNapoBYBaHHS PO34YMHHUKA ofepXyloTh 63Mr (8%) BkasaHoi B 3aronoBky cnonyku. 'H AMP
(DMSO): 9,37 (s, 1H), 9,21 (s, 1H), 8,23-8,21 (m, 2H), 7,57-7,77 (m, 3H).

MepenideHi HUX4Ye CNONyKN OAepPXyTb NPaKTUYHO, K ONUCaHO BULLE.

2'-¢pTop-6-TpudpTopMeTUnGicheHin-4-kapboHoBa  kucnota| MS 283,11 (M7)
3,2',4'-TpncbTopbicenin-4-kapboHoBa  KucnoTa MS 251,1 (M")
4'-chTop-2'-meTokenbideHin-4-kapboHosa  kucrnoTta MS 245,1 (MH")
3-xnop-2',4'-andTopbideHin-4-kapboHoBa  KucnoTa MS 267,1 (M~)
4'-pTop-2'-MmeTunbideHin-4-kapboHoBa  kucnoTa MS 229,0 (M")
4'-TpucbTopmeTUnGiceHin-4-kapboHoBa  kucrota MS 265,1 (M~)
2-pTOp-4-(TieH-2-in)deHin-1-kapboHoBa  K1ucrnoTa MS 221,1 (M~)

-11-

76492 C

UA



v N

c 6V 9L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

Cnoci6 C

3',4'-nucptopbidpenin-4-kapboHoBa kucnoTa

3miwytoTe  3,4-audTopdeHinbopHy kucnoty (1,0r, 5,2mMmonb), MeTun-4-6pombenzoat (0,241r, 1,73mMMorb),
Pd(OAc), (0,019r, 0,086mMmonb), TeTpabytunamonibpomin (0,111r, 0,345Mmornb) Ta docdar HaTtpio (0,733,
3,454mmonb). MpoayBaloTe peakuiiHy NOCYAWMHY aproHoM, i AoAaTb A0 peakuiiHoil cymiwi 6e3sogHui MO (20ms).
HarpiealoTb 3akpuTy peakuiiHy nocyauHy npu 120°C i3 nepemillyBaHHSM [O 3aBeplUeHHs peakuii. OXonomKyloTb
peakuiHy cyMmil go KiMHaTHOI TeMnepaTypu, po30aBnatoTe eTUNaUeTaToM i inbTpyrTb Yepes HETOBCTUN wap LeniTy
3 fJodaHHAM AopaTkoBol KimbkocTi eTunauetaTy. OpraHidHUA po34MH MpoMMBaOTe BoAok, cywarts Hag MgSO 4,
dinNbTpytoTe | BUNapoBytoTb. [licna ounlieHHs dnel-xpomaTtorpadieto ofepXKyoTs METUNOBUIA CKNnagHuin edip
3',4'-gnbTopbideHrin-4-kapboHOBOT KNCMOTW Y BUMMAAI TBEPAOI PEYOBMHM KOBTOMO KOMbOPY. PO3UMHATE O4YMLLEHNRA
cknagHuin ecbip B giokcadi (45mn), | poparTb Takui ke ob'em 1 M BogHoro posdnHy NaOH. HarpiBatoTb peakuiliHy
nocyauHy npu 60°C i3 nepeMillyBaHHSAM OO 3aBepLUEeHHs peakuii. BugansaioTe po3yYMHHUK BUNApOBYBaHHSM. 3anuLloK
PO34YUHAIOTb B UXJIOPMETaHi i MpoMMBaloTb 1-H. BOAHOK XITOPUCTOBOOHEBOK KMCHOTOW. OpraHidHUI po3ynH cyllaTb
Hag MgSQy,, dinbTpytoTh | BUNapoBytoTh, odepxytoun 0,048r (12%) BkasaHoi B 3arorioBKy cnonyku. Mac-cnektp (m/e)
235 (M™). MNepeniveHi HUKYe CronyKn oaepXyoTb NPakTUYHO, IK ONUCaHO BULLE.

6-(2-cpTopepeHin)nipuanH-3-kapboHosa  kucnota|Ms 218,0 (MH™)
3', &' -gumeTunbideHin-4-kapboHoBa kucnoTa MS 225,0 (M")
3'5'-gudTopbicdeHin-4-kapboHoBa  kucnoTa MS 233,0 (M)
3',5'-guxnopbicdeHin-4-kapboHoBa  kucnoTa MS 267,1 (M*)
3'-xnopbideHin-4-kapboHosa KucrnoTta MS 230,9 (M)
2',3'-audtopbiceHin-4-kapboHoBa  KucnoTa MS 264,9 (M")
4'-xnopbideHin-4-kapboHoBa kucnoTa MS 230,9 (M)

Cnoci6 D

2',4' 6'-TpumeTUNnGicheHin-4-kapboHoBa KucrnoTa

3miwytots  1-nop-2,4,6-TpumeTmndenson  (2,966r, 12,05mmonb),  4-kapbokcudpeHinbGopHy  kucnoty  (1,0r,
6,026mmonb), Pd(OAc), (0,0067r, 0,005mMmonk), TeTpabyTunamoHiibpomin (0,388r, 1,2055mmMornb) Ta docdat HaTpito
(2,557, 12,05mMmonb). MpogyBaoTh peakuiiHy NocyauHy aproHoM, i AodalTb A0 peakuiHol cymiwi 6essogHuin MO
(20mn). HarpiBatoTe 3aKkpuTy peakuiiHy nocyaouHy npu 120°C 3 nepemillyBaHHAM [O 3aBEPLUEHHS peakuii, sike
BU3Ha4aloTb 3a AaHMMK Xpomatorpadii B ToHkomy wapi (TLUX). OxonomxytoTb peakuinHy cymill [0 KiMHaTHOT
Temnepatypu. [JogatoTe 4O peakuiiHoi cymiwi metunnoama (1,0mn, 36,63MMonb), i NpoaoBXyOTh NepemillyBaHHsA A0
3aBeplUeHHa peakuil. Po30aBnatoTe peakuiHy cyMill eTunaueTaToM i inbTpyloTb Yepe3 HETOBCTUIA Lap uenity 3
AoOaHHAM [0[aTKoBOI KinbkocTi eTunauetaty. OpraHiyHMA po3ynH NpoMUBalOTb BoAok, cywaTte Hag MgSO 4,
PiNbTPYOTE | BUNApoBYLOTh. [icna ovnLleHHs drelu-xpoMaTorpadieto Ha KOMOoHL ogepKytloTe METUNOBWIA CKNagHWUi
edip 2'4",6'-TpnmeTUNOideHin-4-kapboHOBOI KUCIOTU Y BUMSAI TBEPOOI PEYOBUHU KOBTOMO KOMbopy. PosunHstoTh
ouuLLEeHWIA cknagHuin edpip B aiokcaHi (45mn) Ta Bogi (5mn), ska MictuTb Seks. LIOH, npu nepemiwyBaHHi npu 60°C.
Micns 3aBepLUeHHs peakLii PO3HMHHMK BUMNAPOBYIOTh, NIOKUCIIOTE peakuiiHy CyMill XSTOPUCTOBOLHEBOK KUCIOTOMO i
ekcTparytloTb eTunayetatoM. OpraHidHuin po3yuunH cywate Hag MgSO,, dinbTpytoTh | BUNapoByoTs, oaepxytoun 0,023r
(16%) BkasaHoi B 3aronoBky crnonyku. Mac-cnektp (m/e) 239,1 (M").

MepenideHi HUX4Ye CNONyKN OAePXyTb NPAKTUYHO, K ONUCaHO BULLE.

2'4' 6'-TpndpTopbicheHin-4-kapboHoBa  KucroTa MS 251,0 (M~)

2'-pTop-4'-TpudpTopMeTUnGicheHin-4-kapboHoBa  kucnota|Ms 283,0 (M)

Cnoci6 E

2" 4'-pnpTopbicheHin-4-kapboHoBa KucnoTa

3miwytoTe  4-kapbomeTokcudpeHinGopHy kucrnoty  (1,021r, 5,67mMmornb), 1-6pom-2,4-gudptopbenson  (1,000r,
5,181mmonb), PA(OAc), (0,113r, 0,50mmonb), TpudeHindocdid (0,149r, 0,505mmonb) Ta kapboHaT Hatpito (1,664r,
0,568mmonb). MpogyBatloTh peakuinHy nocyauHy aproHom. JogatoTb npu nepemiwysaHHi AM® (20mn) i Bogy (2,0mr).
BcTaHoBNOWOTL 3aKpUTY peakuiiHy nocyouHy B MacnsHy GaHio, ae nigTpumytoTs Temnepatypy 80°C, i nepemiwyoTb
npotsirom 24rog. OXOMNOMKYKTb peakuiiHy Cymill Ao KiMHaTHOI TemnepaTypu, po3baBnstoTb eTunauetaTom i
PiNbTPYOTE Yepe3 HETOBCTUI LWap UeniTy 3 Aof4aHHAM Ao[aTKoBOI KinbkocTi eTunauetaty. OpraHiYHUn po3yuH
npomMuBaloTb BoAoto, cywatb Hag MgSQO,, dinbTpytoTh i BUNapoByloTh. icnsa ounweHHa dnell-xpomatorpadicto Ha
KONMOHUi odepXylTb MeTUMNoBUW cknagHuin edip 2',4'-audptopbiderin-4-kapboHoBoi Kucnotu y Burmsagi TBepaol
PEYOBUHN KOBTOMO KONMbOPY. PO3UMHAKTE OYULLEHUIA CKNagHWi edip B aiokcaHi (5mn) i gogatoTe 5M NaOH (1mn).
IHTeHCcUBHO nepemiwytoTb Npu 50°C npoTsrom 15rog. Micns saBeplUeHHs i€l onepauii NigKMCRoTL peakuinHy cyMmill
koHueHTpoBaHoto HCI i ekcTparytoTe eTunauetatom. [licna BMnapoByBaHHA Po3YWHHUKE opdepxytoTs 300Mr (24,7%)
BKa3aHol B 3arorioBky crnonyku. Mac-cnektp (m/e) 233,0 (M").

Cnoci6 F

6-(2,6-andTopdeHin)nipnanH-3-kapboHoBa KucnoTta

Pos4unHsoTe MeTunoBuin cknagHuin edpip 6-xnopnipnanH-3-kapboHosoi kucnotu (6,86r, 40MMonb) B Tonyoni
(100mn) i HarpiBatoTe Ao 90°C. [opatoTb Kinbkoma nopuisimm okcmbpomin docdopy (25r, 87mMMorb), i NPOAOBXKYIOTh
HarpiBaHHs npoTsarom 3rog. OXONomKylTh peakLUiinHy cyMill Ao KIMHATHOT TemMnepaTtypu i BUNUBaTb Y BOAY 3 NbOLAOM.
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EkcTparytoTb peakuiliHy cyMmill eTunayeTtaToM, i 3HOBY MPOMMBAaIOTb OpraHiMHWI eKCTPakT BOAOD, a MOTiM PO3vMHOM
NaHCO ;. O6'egHytoTb opraHivHi dpasu, cywatb Hag MgSO,, hinbTpyloTh | BUNapoBYOTh, OAEPXYoUN TBepay PeHOBUHY
opaHxeBoro korbopy (8,1r, 94%), ska, sa aaHumu 'H-AMP, aenae coboto cymil (8:1) MeTUNOBOro CknagHoro edipy
6-6pomnipnanH-3-kapbOHOBOT KMCNOTK 3 METUIOBUM CKNagHWM edipom 6-xropnipnanH-3-kapboHOBOT KMCOTHW.

Cywmiw, ogepxaHy, 9k onucaHo suwe (0,225r, 1,04mmonb), 3millytoTb i3 rekcametungionosom (0,375r, 1,15mmonb),
Pd(OAc), (21mr, 0,09Mmonb) Ta TpudeHindgocdiHom (25mr, 0,09mmonb) B Tonyoni (5mn). MNpoayBaloTb CyMill a30TOM i
nepemiwyots npu 80°C npotarom 18rog. OxonomkyloTb peakuiiHy cymiw Ao KiMHaTHOI Temnepatypu. JopaTb
po3uuH 1-6pom-2,6-gudtopbensony (250mr, 1,29MMonb) B Tonyoni (1mn), a notim Pd(OAc), (21mr, 0,09Mmons) Ta
TpudbeHindocdiH (25mr, 0,09mmons). NpoayBaloTe CyMmill as3oToM i nepemiwytoTb npu 80°C npoTAromMm SoOoaTKOBUX
18rog. OxonomxylTb peakuiiHy cyMill Ao KiMHaTHOI TemnepaTypu. BunapoByloTbe PO3HYMHHUMK, | OYMLLAI0TE 3anULLIOK
XpomaTtorpadieto Ha konoHui (giokena kpemHito, 10% eTunayeTaty B rekcaHi), ogepxytodn 50mr (Bmxig 20%) eTunosoro
cknagHoro edipy 6-(2,6-andTopdeHin)nipnanH-3-kapboHoBoi kucnotu. FigponisytoTe cknagHuin edip 1-H. po34YnHOM
rigpokengy Hatpito (0,22mn, 0,22MMonb) B MeTaHori (3Mn) npu KiMHaTHIA TemnepaTypi npotsrom 3 Ai6. Bugansiotb
NeTKi KOMMNOHEHTU y BakyyMi, i 3MilWlylOTb 3anUWOK 3 1-H. PO34YMHOM XITOPWCTOBOAHEBOI kMcroTw. BigainatoTe Giny
TBepay peqoBUHY iNbTPyBaHHSAM, NPOMUBAIOTL BOAOK i cyllaTb Y BakyyMi, ogepxytoun 30mr (Buxig 63%) BkasaHoi B
3aronoBKy crnonyku. Mac-cnektp (m/e) 235,9 (MH™).

Cnoci6 G

3-bTOpOidheHin-4-kapboHoBa kucnota

3MiwyoTe MeTun-2-cptop-4-6pombeHsoar (1,25r, 5,36mmonb), deHinGopHy kucrnoty (1,30r, 10,72mmonb) Ta CsF
(2,02r, 13,40mmonb) B AM® (25mn) Ta Bogi (3,0Mn) npy nepemillyBaHHi. FeTeporeHHy peakuiiHy CyMmill npu gocTyni
NoBITPS BMIiWyOTb B MacnsHy 6aHwo, ae nigTpumytoTs Temnepatypy 80 °C. lMicns 5-XBUMMHHOMO HarpiBaHHs OoAaloTb
opHieto nopuieto Pd(OAc), (120mr, 0,536MMonb) i nepemilyoTb A0 3MiHW KOMbOPY PeakuiHOT Macu Ha YOpHUN.
OxonogXyoTb peakuiiHy cymill Ao KiMHaTHOI TemnepaTtypu, po3baBnstoTb eTunauetatoMm i inbTpyloTb 4epes
HETOBCTUIA Wap UeniTy 3 AoAaHHAM Ao4aTKoBOI KinbkKocTi eTunauetarty. OpraHivHWA po3yuH MPOMWMBaKTbL BOAOHO,
cywatb Hag MgSQ,, dinbTpytloTh | BUNapoBytoTh. [licna ouvieHHa dnell-xpomartorpadieto Ha KOMoHLUi ogepyloTb
METWUMOBUA cknagHMin edip 3-pTopbicheHin-4-kapboHOBOI KWCHIOTU Y BUMMsAAI TBEpmoOl PeyoBMHU. Po34nHsoTb
ounweHnii cknagHuin ecdip B TId (0,25M) i popatoTe Takuin xe ob'em 1M NaOH. |IHTEHCMBHO nepemiytoTe npu
KiMHaTHIn TemnepaTtypi npotarom 15ron. Micns 3aBeplleHHa Liei onepauii NigKMCRoTb  peakuiiHy  cymil
KoHUeHTpoBaHoto HC1 i ekcTparyloTb eTunauetatom. licna BMNapoBYyBaHHA PO34YMHHMKA opepkyloTb 965mr (84%)
BKa3aHoil B 3arosioBky crnonyku. Mac-cnektp (m/e) 214,9 (M").

MepenideHi HUXYe CNONYKN OAEePXYOTb NPAKTUYHO, K ONMCaHO BULLE.

3-hTop-2'-MeTUnbiceHin-4-kapboHoBa  kucnota MS 229,0 (M")

2'-xnop-3-TopbicdeHin-4-kapboHoBa  kucrnoTa MS 205,1 (M")

3-gpTop-2*-TprcbTopMeTUNGideHin-4-kapGoHoBa  kncnota|Ms 283,1 (M-)

Cnoci6 H

2-pTop-6-heHinnipnanH-3-kapboHoBa KucnoTa

PosuunHsiote 2,6-gudptopnipnagnH (5,0mn, 5,51Mmonb) B 6essogHomy TI® (30mMn) i oxonomkytoTe go -40 <C.
JopatoTb kpanna 3a kpannet po3duH deHinnitito (1,8M B rekcani, 30,6mn) npotarom 5xB. NepemiwyoTb ogepKaHy
peakuiiHy cymiw nypnypoBoro koneopy npu -40°C npotsirom 30xB. i HarpiBaloTb 4O KiMHaTHOI TemnepaTtypu. [acaTb
peakuiiHy CyMmill BOAOHD, i eKCTparyloTb PO3yuH Kinbka pasis eTunauetatoM. O6'eqHYIOTb OpraHivHi eKCTpakTu, cylaTb
Hag MgSQ,, inbTpyoTh | BUNAPOBYIOThL i3 HAHECEHHAM Ha curikarenb. [licna o4vuweHHs dnel-xpomarorpadieto Ha
KONoHLUi ogepkytoTb 2-dpTop-6-cbeHinnipuguH (1,0r, 12%) y Burnagi macna XoBTOro Kornbopy.

OxonomxytloTb po3dnH giisonponinamigy nitito (LDA) (3,46mmonb) B 6esogHomy TId (6mn) go -78°C. [o
oxonoaxeHoro poavuHy LDA podaloTb Yepes KaHomno posynH 2-Top-6-peninnipnanHy B GessogHomy TId (6mn).
MepemiwytoTe npu -78°C npotarom 30xB., nicns 4oro 6apboTyloTh Yepes pPo3yUH BYITIEKUCNUA ra3 npotarom 10xB.
[aoTb peakuinHin cyMmilli HarpiTucs o KiMHaTHOI TeMnepaTypu | npogyBatoTe aproHoM. ExkcTparytoTe cymiw 1M NaOH,
i BigkMaaloTb opraHiyHy chasy. BogHuii wap nigkucnoTe KoHUeHTpoBaHo HC1 i ekcTparyloTb eTunauetaTom.
OpraHivyHui Wwap cywaTb Hag MgSO,4, dinbTpyloTb | BUNApOBYIOTb, OAEPXKYIOYM BKalaHy B 3arofioBKy CHOmyKy Y
BUMMAAI TBepOoi peHOBUHN CBITMO-XOBTOro konbopy (405mr, 65%). Mac-cnektp (m/e) 216,1 (M").

Cnoci6 J

3,5-audptopbiceHin-4-kapboHoBa KucroTa

3miwytoTe  1-6pom-3,5-guchpTopbeHson (0,863mn, 7,50mMMonb) Ta deHinbopHy kucroty (1,22r, 10,00mMmornb) i
06pobnatoTe B yMoBaXx, BkazaHux y Cnocobi G, ogepxytoun 1,3r 3,5-aucptopbicdeHiny.

Heounwennii 3,5-ancTopbidenin (1,3r, 6,83MMonb) posdnHsaTe B TIO (14Mn) | oxonomxkyTe Ao -78°C. [oTyioTb
po34nH TeTpameTtunninepugun-nitio (LITMP), gna doro gogatoTe Oytunnitii (1,6M posunH B rekcadi, 5,33mn) go
TeTpameTunninepuanny (1,4mn, 1,25ekB.) npu -78°C B TIr® (14mn). Yepes kaHwonto gogaoTbe oxonogkernuin LITMP go
oxonogxeHoro 3,5-gudpTopbideHiny i nepemiwyoTe peakuinHy cymiw npu -78°C npotsarom 1rod. BapboTyoTe Yepes
PO34MH BYIMEKUCRWIA ra3 NnpoTaroM S5XB., HarpiBaoTb CyMill 4O KiMHATHOT Temnepatypu, BunusawTb y 50mn 1M NaOH i
ekcTparyloTe 50mMn etunauetaTy. OpraHidHy a3y BigkugatoTb. BogHui wap, Wo 3anuwumBecs, NgKACIIOTb
koHueHTpoBaHoto HCI i ABidi ekcTparyloTb eTunauetatoMm. OpraHivHi ekcTpaktu cywartb Hag MgSO,, dinbTpyoTh i
BMNApOBYOTb, odepXytoun 1,22r BkaszaHo! B 3aronoBKy cnomnyku y surnagi 6inoi teepgoi pevoBuHu (77%). Mac-cnekTp
(m/e) 233,1 (M").
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Cnoci6 K

3,2',6'-TpudpTopbicheHin-4-kapboHoBa KucrnoTa

3MiwyoTb MeTun-4-6pom-2-cpTopbeHsoar (3,66r, 15,75mMmonb),
4,4,554'4' 5 5'-oktrameTnn-2,2'-6i-1,3,2-giokcaboponaHin (5,0r, 19,68MMorb) Ta auertar Kanito (4,63r,
47,19vmonk) B AMCO (40mn), i npogyBatoTb po3unH aproHom. JogatoTe PaCly(1,1'-6ic(andenindocdiHo)depoueH) »
(10% (monb), 1,35r), i 3HOB nNpogyBaloTb po3dMH aproHoM. HarpiaioTe peakuiiHy cymiw npu 80°C npotsarom 3rogd. i
oxonoaXkKytoTb 40 KiMHaTHOI TemnepaTtypu. MNpoMuBaoTb CyMill BOAOK, eKCTparyloTe eTUnaueTaToM i KOHLEHTPYHTb.
OpepxaHe Macno YOpPHOro KOMbOPY 3HOB PO3YUHATE B CyMiWi eTunaueTtaTy 3 rekcaHom (1:2), inbTpytoTe Yepes
HETOBCTUI wap cunikarernto i KOHLIEHTPYIOTb. OpepxyloTb METWUIOBUN CKnagHui edip
2-pTop-(4,4,5,5-TeTpameTunn-1,3,2-giokcaboponan-2-in)6eH30MHOT KNCNOTK Y BUMMAAI Macna XKOBTOro KOSbopy.

OpepxaHe XOBTe Macro po3udMHATb B aueToHi (100mn) i amiwytots 3 NalO 4 (10,1r, 47,25mmonb), NH,OAC
(3,63r, 47,25mMmonb) | Bogoto (50Mmn) npu KiMHaTHIR TeMmnepaTypi. MNepemiwyoTe NpW KIMHATHIA TemMnepaTypi NpoTAroM
18rog., nepeHocaTb Yy AiNWAbHY NiMKY i Kinbka pasiB eKkcTparyloTb etunauetatomM. OO6'eqHaHi opraHiydHi ekcTpakTu
cywaTtb Hapg MgSQ,, dinbTpyloTh | KOHUEHTPYOTb, ogepxytoun 3,0r 3-cpTop-4-kapbomeTokcndeHinbopHoi knucnotTn y
BUMMAAI He 30BCiM 6inoi TBepaoi pe4oBUHM.

BopHy kucnoTy, ogepxaHy, sik onucaHo suwle (800mr, 4,04mmornb), i 2,6-gudpTopbpombenson (1,17r, 6,06MMonb)
BBOASATL B PeaKLilo Crofy4YeHHs 3a METOAMKOW, onncaHow ana Cnocoby G, i ogepxytoTe 380Mr BKa3aHoi B 3arofioBKy
cnonykun. Mac-cnektp (m/e) 251,1 (M").

Cnoci6 L

6-cheHinnipngasnH-3-kapboHoBa KucroTa

6-peHinnipupasnH-3-on (5,0r, 29,06Mmonb) posunHsATe B Tonyoni (100mn) i HarpiBaoTe go 90 °C. [opaioTb
KinbkoMa nopuisMm okcubpomin dpoccopy (25r, 87,19mmonb), | HarpiBaloTb peakuinHy cymiw npotarom 30xB.
OpepkaHMin PO3YMH KOBTOMO KOMbOPY OXONOMXYITb A0 KIMHATHOI TemnepaTypu, BWMMBaOTb Yy BOAY 3 fbOAOM i
ekcTparyloTb eTunauetatoMm. OpraHivHi dasu gogatkoBo npomusatoTs Bogoto Ta 1M NaOH, cywarts Hag MgSOy,,
PiNbTPYOTE | BUNAPOBYIOTL, OAEPXKYIOYU TBEPAY PEYOBUHY KOBTOro Kombopy. [licna nepekpuctanisadii 3 CHCI 3
opepxyoTb 2,171 3-6pom-6-cheHinnipnaasnHy.

3-6pom-6-cbeHinnipmgasnd (1,0r, 4,25mmonk) amiwytoTe i3 AMP (5mn), MeOH (5mn), TprueTtunamiHom (1,18mn,
8,50mmonb) Ta Pd(OAc), (76mr, 0,33mmonb) i BakyymyloTb cymiw. HopatoTtb 1,1'-6ic(andenindocdiHo)depoueH
(235mr, 0,42MMonb), | 3HOB BaKkyymyTb cymiw. BapboTyloTb 4epes po3yvMH BYIMEKWCRWIA ras npoTsrom 5xB., i
CTBOPIOIOTL Hah peakuiiHOK CyMillLW TUCK Byrnekucroro rasy 50 ¢yHTiB Ha kB. gtonm (345kMa). OpgepkaHnini po3ymH
HarpiBatoTb npu 50°C npoTsarom 18rog. OxonogxywTb CyMill OO KIMHAaTHOI TemnepaTypu, po36aBnaiTb BOAOK i
eKkcTparyloTb etunauetatom. OpraHivHi dasn cywatb Hag MgSO4, dinbTpyloTb, BUNAPOBYIOTH i3 HAaHECEHHAM Ha
cunikarens i nigaaoTb dnew-xpomaTorpadii Ha KOnoHLi.

Micnsa rigponisy B yMoBax, onucaHux ana Crnocoby A, ofepxytoTb 80Mr BkasaHoi B 3arorioky cnonyku. 'H AMP
(CDCly): 8,24 (d, 1H, J=8,8I'u), 8,18-8,15 (m, 2H), 8,0 (d, 1H, J=9,2I'u), 7,56-7,55 (m, 3H).

Cnocié M

6-(4-cbTopdeHin)nipnaunH-3-kapboHoBa kucnota

3MiWwyoTe MeTUnoBuUiA  cknagHuin  ecdip  6-6pomnipnamnH-3-kapboHoBoi  kucrnotn  (1,03r,  4,78Mmonb),
4-cbTopdeHinbopHy kucnoTy (1,88r, 13,41mmonb) Ta dTopua uesito (2,55r, 16,78mmonb) B AM® (25mn) Ta Boai (4mn)
npu nepemillyBaHHi. [eTeporeHHy peakuiiHy cyMmill Npu OCTYNi NOBITPS BMILYOTb ¥ MacnsiHy 6aHto, ge nigTpumytoTh
Temnepatypy 80°C. [Micna 5-xBunuHHoro HarpisaHHa gogatoTb ofHieto nopuieto PA(OAc), (150mr, 0,67mMmornb). Yepes
17ron. peakuiiHy CyMill OXONMOAXKYTb 4O KIMHATHOI TeMnepaTypu, po3baBnsaTb eTunaueTatoM i QinbTpyoTh Yepes
HETOBCTUIA Wap UeniTy 3 AoAaHHSAM SoAaTKoBO! KinbkocTi eTunauetaty. OpraHivyHy cdhasy npomMusaloTb BOAOK, CyllaTb
Hag MgSOQ,, dinbTpytloTh | BUNnapoBytoTh. IMicna ounieHHs dnel-xpomaTorpadieto Ha KONoHLi oaepXKyloTb METUINOBUI
cknagHuin edip 6-(4-pTopdeHin)nipnanH-3-kapboHOBOT KWCMOTU Yy BUMMAAI TBEpAol PeYOBMHM KOBTOMO KOSMbOPY.
OunweHnin cknagHuii edip posdunHsaTe y TId (0,25M) i gopatoTe Takun camuii ob'em 1M NaOH. IHTeHcuBHO
nepemillyoTb NpK KiMHATHIA TemnepaTtypi npoTtaroM 15rog. lMicnsa 3aBeplueHHA peakuii NigKUCnoTb peakuiiHy cyMil
KoHUeHTpoBaHoto HCI, i BigginstoTe 6inuii ocag ginbTpyBaHHSAM. icns BUCYLWYBaHHS Y BakyyMi ogepXyoTbe 385mr
(37%) BKazaHoi B 3aronosKy crionyku. Mac-cnektp (m/e) 218,1 (MH ™).

BkasaHy Hux4e cnonyKy ogepXyloTb NMpakTUYHO, SIK ONUCaHo BuLLe.

‘6—(TieH—2—iJ‘I)I'IipVI,CI,VIH—3—Kap60HOBa KVICﬂOTa’MS 205,9 (MHY)

Cnoci6 N

6-(4-cbTop-2-MmeTUNDEHIN)NipnanH-3-kapboHoBa KucrnoTa

3MiWyoTe METMNOBUA  cknagHuin  edpip  6-6pomnipnanH-3-kapboHoBoi  kucrnotn  (387mr,  1,79MmMornb),
4-pTop-2-MeTundeHinbopHy kucnoty (338wmr, 2,19vmornb), Pd(OAc), (40mr, 0,18mmonb), dTopun uesio (27wmr,
0,18Mmonb) Ta kapboHat HaTpito (570mr, 5,38mmonk) B IM® (6mn) Ta Bogi (6Mn) npu nepemiwyBanHi. MpoaysatoTb
peakuiiHy cymiw asoToM, gofalTb TpudeHindgocdiH (47mr, 0,18MMmonb) i 3HOB npodyBalTb a30TOM. 3akpuTy
peakuinHy nocyauHy BMIiWYOTb Y MacnsaHy 6aHio, Ae nigTpumyoTb Temnepatypy 80°C, i nepeMiwyoTs NpoTAroM
17rog. OxonomkyTh peakuiiHy CyMill 4O KiIMHaTHOI TeMnepaTypu i NponycKkarTb Yepes HETOBCTUIA Wap cunikarernto.
[MpomMmuMBalOTE KOMOHKY AanxriopmeTaHomM (100mn), a noTiM MeTaHonbHO-BoAHOK cymiwwio (100mn; 3 YacTUHU MeTaHony
Ha 1 yacTuHy Boau). BunapoBytoTb 00'eqHaHi cppakuii y Bakyymi, i cycneHayoTb TBepani 3anuvwok y sogi (10mr).
DinbTpyloTb ANA BUAANEHHS YOpHOT TBepAol AOMILWKM i MiZKUCIIOTb (PinNbTpaT 1-H. XSTOPUCTOBOAHEBOIO KMCIOTOK A0
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pH4. YTBOplOETbCA Ginuin ocag, AKWWA BiOAINATb iNbTpyBaHHAM i cywatb, ogepxytodn 306mr (74%) BkasaHol B
3aronoBky cnonyku. Mac-cnektp (m/e) 231,9 (MH™).
MepeniyeHi HUXXYe CNONYKN OAEPXYIOTb NPAKTUYHO, IK ONMCaHO BULLE.

6-(2,4-pudpTopcpeHin)nipnanH-3-kapboHoBa  kucnoTa|Ms 236,0 (MH*)

6-(2-cbTopdheHin)nipnanH-3-kapboHoBa  kucnoTa MS 218,0 (MH*’)

2'-pTopOiceHin-4-kapOoHoBa  KUcnoTa MS 2151 (M")

2'-meTunbicenin-4-kapboHoBa kucrnota MS 211,2 (M")

Mpwuknag 1-1
(R)-(6-(1-((4-pTOpOEH3MN)METUNAMIHO)eTUMIAEHaMIHO)-2(R)-rigpokciiHgaH-1-in)amig GigpeHin-4-kapboHoBOI KMCNOTH

MoBinbHO gogatoTb posumH 375r (5,13monb, 1,12ekB.) N-meTunauetamigy B TId (1,76n) go 224r (5,55monb,
1,2ekB.) rigpuay Hatpito (60% gucnepcia B MiHepansHoMmy Mmacni) y dopmi cycnensii B8 TP (8,75n). Yepes 30xs.,
nicns gogaHHa 25% 3ragaHoro posduHy, gogakTb 875r (4,63monb, 1ekB.) 4-pTopOeH3nnbpomMigy i 3anmLoK po3yMHIB
N-meTunayetaminy Ta 4-cpTopbeH3annbpomMiny napanensHo Ha NpoTaAsi HacTynHUX 3rog. TemnepaTypy NATPUMYHOTL Ha
piBHI HWx4e 40°C 3a gonomorot BoasHoi 6aHi. OpepxaHy cymill nepemillyoTs NPOTAroM HOMi | BUNMBAKOTL Y CyMiLl
20% NH4CI (2,5n), Bogn (6,5n1) Ta eTtunauetaty (9n). PosginsioTe wapu, i niggaloTs BOOAHWMIA LWap 3BOPOTHIN
eKkcTpakyii eTunauetatom (4,51, notim 2n). OpraHivHi ¢pasun ob'egHyoTh | NpoMUBaKTL Bodok (45), a NoTiM po3conom
(7n). OpraxiyHun wap cywatb (Na,SO,) i BUOansaoTb PO3UMHHMK, OAEPXKYIUM 3anuLok. Liell 3anuwiok po3yunHsaoTb B
aueToHiTpuni (7n) Ta rentani (1,75n). Po3ginatoTe Wapn i 3HOB NPOMUBaOTL alLeTOHITpUNbHUIA wap rentaHom (1,75n).
lenTaHoBi Wwapn ob'egHytoTb i NigaalTb 3BOPOTHIM ekcTpakuii aueToHiTpurioM (0,5n). AUETOHITPMIbHI eKCTpakTh
00'eaHyI0Tb | BUNapoBytoThb, ogepxkytoun 0,814kr N-meTun-N-(4-cpTopGeHsunn)aueTtamigy.

PoauunHsiote N-metun-N-(4-cbTopbeHsnn)aueTtamig (0,500kr, 2,76morb) B TI® (11,5n). JogawTe N'aTUCIipYUCTUIA
docchop (0,737kr, 1,65monb, 0,6ekB.), i HarpiBaloTb CyMmill 3i 3BOPOTHUM XOMOAWSIBHUKOM A0 KWUMIHHS MNPOTAroM
1-2rog. MMicna 5rog KMNiHHS AaloTb CyMili OXOMNoAWTUCA OO0 KiIMHAaTHOI TemnepaTtypu, BioainsawTe TBepay dasy
dinNbTpyBaHHSAM i npomusatoTe 12,50 TIP. O6'egHytoTb inbTpaTt 3 Takum camum inbTpaToM 3 OKpeMoil peakuiiHoT
CYMiLi i KOHLEHTpPYIOTL, ogepxytoun 0,978kr 3anuiKy. PO3UnHAIOTE 3anmLWoK | XxpomaTorpadyoTe Ha 2,7Kr cunikarento,
3acTtocoBytoun CHLCly, i ogepxytoTe 1,01kr TBepaoi peyvoBMHU. Lilo peyqoBMHY CycneHOyloTb Y XNIOPUCTOMY METUNeHi
(1n) npotsarom 15-30xB., godatoTb renTaH (5), oxonomxyTs cyMiw o 0-5°C i nepemiwlyoTe NpoTsirom 2rod. Teepaui
NpoayKT BiOAinsoTb hinbTpyBaHHAM i cywatb, ogepxkytoun 0,814kr N-metun-N-(4-pTopbeHaun)Tioauetamigy.

0o 2,30kr (11,6monb) N-meTtun-N-(4-ptopbeHaun)auetaminy gogatote 11,5n auetoHitpuny ta 2,52«r (17,7monb,
1,5ekB.) meTuninogngy. Cymiw HarpisaoTbe npu 35°C npoTsirom 21roa. KOHUEHTPYOTh CyMill A0 NOMOBUHKU 06'eMy B
POTOPHOMY BUMAPHWUKY | gopatTb 141 MeTun-TpeT-OyTunosoro npoctoro edipy (MTBE). 3HOB KOHUEHTpPyWOTH A0
nonoBuHK ob'emy i gonatoTh wWe 14n MTBE. OxonogxytoTb ofep:xaHy cycneHsito go 0°C, BigainatoTs TBEpAUA NpoaykT
diNbTPYBaHHAM i cywatb, ogepxytoun 3,92kr 1-metunTio-1-meTun-N-(4-propbeHann)-N-meTunimMoHii-nognay y Burnagi
6inoi TBEpaoi pe4HoBUHN.

o 6,20kr (35,0monb) 1,2-enokcu-6-HiTpoiHgaHy AgogatoTb 85n koHueHTposaHoro NH,OH Ta 28n Bogu. HarpisaloTb
cymiw npu 36°C npoTtarom 21rog. i AatTb il OXONOANTUCA A0 KIMHATHOI TemnepaTypu. PinbTpyloTb peakuiiHy cyMill
Yepes wWap Bonororo uenity (10kr), i npomuealoTe ocag Ha &inbTpi Bogoto. [o Borororo ocagy gopawTtb 155n
meTaHony, 1,3n Bogu Ta 5,80kr (38,1monb, 1,09ekB.) (S)-(+)-murganeBoi kucnotu. HarpisawoTb cymiw npu 55°C
npoTsaroM 2rof. i inbTpyloTe 4Yepes inbTpyBanbHUN KapTpumK, iIMNPErHoBaHWi BYTNNSM. 3MeHWyTs o6'em
GpinbTpaTy npubnuaHo go 35n wnsaxomM BakyyMHoi auctunauii i gogatoTts 1300 EtOAC. 3MeHWwyoTh 06'eM NpUBNN3HO A0
65n wnaxom BakyymHoI guctunaudii. OxonomkyloTe cymiw go -8 °C i nepemiwytoTe npotarom 8rog. DinbTpyloTb
CyCneHsito i cywaTtb ocap, ofepXyodmn 7,6kr TBepaoi pedvoBuHW. Lito pevoBuHy cycrneHgytoTb y 30n metaHony i 0,3n
BOAW, i HarpiBaloTb CyMill 3i 3BOPOTHMM xornogurbHukom npotsarom 0,5rog. OxonomxkytoTe cymiw go 45°C npotarom
0,5ron. i nepemiwyoTe NpoTaroMm 12rod., NOTiM OXonomXyTbe Jo 22 °C i nepemiwytoTe npotarom 10rog. Teepaui
nNpoayKT BioaiNAlTL inbTpyBaHHAM i cywarb, ofepXyo4n 2,7xr (S)-maHgenaty
1(R)-amiHo-2(R)-rinpokcun-6-HiTpoiHgaHy.

(8)-maHgenat 1(R)-amiHo-2(R)-rigpokcn-6-HiTpoiHgaHy (0,64kr, 1,85monb) gopawTe o cymiwi Tonyony (9,6n)
Ta BogHoro 1-H. NaOH (4,8n, 4,8monb, 2,6ekB.). Yepes 1rog. popatTb 4-6ideHinkapboHrinxnopug (0,44«kr, 2,0Morb,
1,1ekB.) nopuiamu npoTtarom 20-30xB. Yepes 22roa. BigainsAwTe TBepay ¢asy dhinbTpyBaHHAM i NpOMMUBAIOTH
nocnigoBHo  0,5n  Tonyony, 2n BoAW i 2n Tonyony. Ocag  cywarb, i opepxytote  0,74kr
(R)-(6-HiTpo-2-rigpokciiHgaH-1-inm)amigy GicdeHin-4-kapboHoBoi KNCIOTH. Jo 1,914«kr
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(R)-(6-HiTpo-2(R)-rigpokciiHgaH-1-im)amigy  GidbeHin-4-kapOboHOBOI  KACMOTK, OQEPKaHOro  aHanoriYHUM  YUMHOM,
popatoTb 38,2n etunayetaty. CycneHsito nepemiwyoTs npotaromMm 18roa., BipgainatoTe TBepay dasy inbTpyBaHHAM i
cywartb, ogepxytodn 1,76kr (R)-(6-HiTpo-2(R)-rigpokciingaH-1-in)amigy bidpeHin-4-kapboHoBoi KucnoTn y BUrMAgi
6inoi TBEpOoi pe4HoBUHN.

3miwytotb cycnensito 0,176kr 10% Pd-C (50% Bonorocti) Ta 1,7kr (R)-(6-HiTpo-2(R)-rigpokciiHaaH-1-imamigy
OicbeHin-4-kapboHoBoi kucrnotn B 17,50 MO, i BMiwyoTs cymill B atMoccepy BogHO nig TUckoM 50 cyHTIB Ha KB.
awonm (345kMa). Yepes 19rog. peakuiHy CyMmill inbTpyoTh, A04aKTE YacTUHY po3duHy B IM® (5n) go sogu (10n), i
nepemillyloTb ofep:KaHy CycneHsito npotarom 2rof. Lo onepauio noBToptotoTe ABiYi AN nepepobneHHs BCboro
ob'eMy peakuiiHOT cymiwi. PinbTpytoTb yCi cycneHsii cninbHo, i NpoMUBalOTb odepKaHui ocan Ha GinbTpi Boaot
(3x7n). Ocapg cywarb, i ogepxytoTb 1,42«r (R)-(6-aiHo-2(R)-rigpokciinaaHn-1-in)amigy GideHin-4-kapboHOBOI KUCIOTH.

(R)-(6-amiHo-2(R)-rigpokciiHgaHn-1-in)amig  6GideHin-4-kapboHoBoi kucrnotu (0,969kr, 2,81Morb) cycneHaylTb Y
Tre® (9,7n) i pogawTe  1-metunTio-1-meTun-N-(4-cbTopOeHann)-N-meTunimorin-nogng  (0,954kr, 2,81monb) Ta
4-pumeTunamiHonipuanH (34,5r, 0,281monk). MepemiwyoTe cyMil NpoTArom 24rof. i BUAaNaTe PO3YNHHUK Y BaKyyMi.
OpepxaHy niHy posuuHsaloTe B CHoCly (12,5n), | npomuBatoTb opraHivny ¢asy 1,0-H. HCI (1x4n i 1x3n), 1,0M NaOH
(1x2,4n) i HacuveHum posumHom NaCl (1x4n). OpraHidHy dasdy BigginsaioTb, cywats (Na ,SO,), dinbTpyloTh, i
BUOANATE PO3YMHHUK, OAEPXKYIOUM TBEPAY Pe4HOBUHY. LIl0 pe4OBUHY pO34MHAIOTL B aueToHITpuni (9n) npu HarpiBaHHi
no 35-40°C. MpubnuaHo Yepes 30xB. AogatoTb 3aTPaBOYHI KpMCTanu, Npu LbOMY YTBOPKOETLCA rycta bina cycnexsis.
OxonogytoTe cymiw o -15°C i nepemiwyoTse Npu Uil TemnepaTtypi npotsrom 1-2rog. BigainaiwoTe TBepay dasy i
cywaTb, ogepxytoun 1,10kr BKazaHo| B 3arofioBKy Cnonykn y bopmMi 4acTKOBOro CosnbBaTy 3 aleTOHITPUIIoM.

H AMP (CDCly): p 790 (d, 2, J=86), 7,69 (d, 2, J=8,6), 7,63 (d, 2, J=8,2), 748 (t 2, J=8,2, 7,6),
741 (d, 1, J=7,3), 7,24 (dd, 2, J=8,5, 52), 7,14 (d, 1, J=7,9), 7,04 (t, 2, J=8,7), 6,72-6,63 (m, 3), 5,31
(t, 1, J=5/6), 484 (br s, 1), 464 (dd, 2, J=21,4, 156), 454 (dd, 1, J=14,0, 7,9), 3,32 (dd, 1, J=155,
7,9), 3,01 (s, 3), 2,95 (dd, 1, J=15,7, 8,0), 1,97 (s, 3). Mac-cnektp (m/z): 508,2 (M+1).

Mpuknag 2-1

(R)-(6-(1-((4-pTOpOEH3MM)METUNAMIHO)eTUigeHamLo)-2(R)-rigpokciiHgaH-1-in)amig 6icderin-4-kapOoHOBOI KMCNOTH

[
F'

?Ha HN .
"~ o
CH,

3miwyloTb  TpaHc-  1-amiHo-2-rigpokcu-6-HiTpoiHgaH (20,2r, 0,10monb) Ta S-murganesy kucroty  (16,7r,
0,11monb, 1,1ekB.) B 173mn MeTaHony Ta 3,6mn Bogu. HarpieatoTb 3i 3BOPOTHUM XOMNOAWNBHUKOM SO KUMIHHA i NOTIM
popatoTe 200mn eTunayetaty. BHocaTe 3aTpaBky i gatoTe oxonogutucs o 23 oC. [Micna nepeMillyBaHHSA NpOTSAroM
4rog. npu 23°C oxonogyoTb | BATpMMYIOTE Npu -3°C npoTtarom 3rog., NOTiM inbTpyoTh | NPOMUBAIOTE OXONOMXKEHO
cymiwwio 40% metaHony 3 60% eTunauertaTy, i ogepXyloTb TBepAy peyoBuHY. Lilo peqoBMHY cylwatb y BaKyyMHii
wadpi npu 45°C npoTsarom 16rogd., i ogepXywTb CyMill fiacTepeoMepHUXx conen y cnieeigHoweHHi 59:41 3
nepeBaxaHHsaM 1(R)-amiHo-2(R)-rigpokcn-6-HiTpoiHgaHy.

3MiwyoTh cymiw giactepeomepHux conent (59:41) 3 35mn metaHony Ta 0,32mn Bogu. HarpisatoTe npnbnnaHo go
64°C, gatoTb oxornoauTucsa npnbnusHo go 45°C i nepemiwytoTs npoTtsarom 14rod., a notim npu 23°C npoTsirom 14rog.,
ofepXyto4dn TBepgy pevoBuHy. Lilo peyoBMHY BigainatoTe inbTpyBaHHAM, NPOMMBAOTb METaHOMOM i cylwaTb Yy
BaKyyMHin wadi npu 45°C npoTArom 26roa., ofepXxyo4m 2,64r (8)-maHgenaty
1(R)-amiHo-2(R)-rigpoKcn-6-HiTpoiHOaHy BWUCOKOI €HaHTIOMepHOi 4ucToTU. Mac-cnekTp BUCOKOro po3fdineHHs (m/z)
194,0691. 14 cnekTtp (CHCI3) 1347, 1074cm™".

3miwytotb  (S)-mangenat 1(R)-amiHo-2(R)-rigpoken-6-HitpoiHaaHy (40,2r, 116,1mmonb), 320mn  Bogu, 650mMn
eTunayeTary, 26,6r gu-tpet-6yTunaukapboHaty (121,9mmonb, 1,05ekB.) Ta gogatkoso 200mMn eTunauetaty. [JogawTb
Kpannsa 3a kpanneto 120mn 1-H. BOGHOrO po34mHy rigpokenay Hatpito (120mmonb, 1,03ekB.). Yepes 15roa. yTBOpHOETHCA
TBepaa dasa. TBepay PeyvYoBUHY BIiAANAlTb i nNpomuBaloTe Bogot (Tpudi) | eTunayetatom (Tpudi). Cywartb i
opepxytoTe  1(R)-(TpeT-byToKcukapboHinamiHo)-2(R)-rigpokcn-6-HiTpoiHgaH y Burmsgi  6inoi TBepaoi  peqoBUHM
(19,4r, 57%). Mac-cnektp (m/z): 295 (M+1). [a]D=-122 (c=1, MeOH).

3miwytoTe  1(R)-(TpeT-6yTokcukapboHinamino)-2(R)-rigpokcn-6-HitTpoiHgaHn (30,5r, 0,11monk), 800mn Trdo, 800mn
eTunaueTtarty i 6,3r 5% nanagito Ha Byrinni. [igpyoTe npy TUcky BogH 50 dyHTIB Ha KkB. Atonm (345kMa) npoTarom
2roq. BwupansawTb kaTanizatop  inbTpyBaHHAM, | BUMApOBYKOTb  PO3YUHHUK, opepxytoun 29,51
1(R)-(TpeT-6yToKcmkapOoHinamiHo)-2(R)-rinpokcn-6-amiHoingaHy. Mac-cnektp (m/z); 265 (M+1). 14 (KBr) 1699,
1625, 1535cm™". [o]D=-122 (c=1, MeOH).

Oo posunHy NaH (6,86r, 0,172monb, 60% y MmiHepanbHoMy Mmacni, 1,3ekB.) B TI® (250mn) godaoTb Kpanna 3a
Kpanneto po3vnH N-meTtunauetamigy (11,6r, 0,159monb, 1,2ekB.) B TI'd (90mn). MpubnusHo 4epes 20xB. gogawTb
4-cbTopOeH3nnbpomig (25r, 0,132monb). MNepemiwytoTbe NpoTAroMm NpMbnnaHo 62rod., NoTiM BUNMBaKOTE CyMill Yy BoAy 3
neogom (300mn) i ekcTparyoTb etunayetatom (400mn i 200mn). OpraHivHi dasn o6'egHyoTb | NPOMUBAKTL BOOOK
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(300mn), cywatb Hag Nay,SOy, PinbTpytoTh | KOHLEHTPYIOTE, O4epPXKYoUn Macno. Lie macrno po3ynHsoTL B aueToHIiTpuni
i eKcTparyoTb rekcaHom ans BUOANEHHA MiHeparnbHoro Macna; OLEPXYIOTb 22,79r
N-metun-N-(4-btopbersun)-auetamiay: T.nn. 48-54°C; R=0,45 (4% MeOH B xropuctomy metunexi); 'H AMP
(CDCl,) 7,27-6,93 (m, 4), 4,5 (d, 2), 2,91 (s, 3), 2,14 (s, 3).

3miwytoTe N-meTun-N-(4-dpTopbeHsnn)-auetamig (364,8r, 2,01monk) 3 TP (9n). MepemiwyoTe A0 PO3YUHEHHS,
nicns Yoro gopawTb nN'aTucipuucTuin cocdop (537,71, 1,21Monb). Yepes 45xB. HarpiBaloTb CyMill 3i 3BOPOTHUM
XOnoAUNBHUKOM A0 KMNiHHG. Yepes 3rod. AaloTb OXONoAuTUCH | NepemillytoTs NPOTArOM HOui, odepKyloun TeBepay
peyoBUHY. BigainaoTe TBepgy hasy dinbTpyBaHHAM, i NpomMuBaloTe ocag Ha ¢ineTpi TIO (4n). BunapoByloTb
dinNbTpaT, OAEPXKYIOUM 3anMLLIOK, PO3HNHSAIOTE OCTaHHIN B XropuctoMy MeTuneHi (500mMn), i nponyckaoTs po3ymH Yepes
KOPOTKY KOMOHKY i3 cunikarenem 60 (1,2kr), nonepegHbO KOHAWLIOHOBAHUM rentaHoM. EntooBaHHA BUKOHYHOTL 45
CyMilli rentaHy i3 xnopuctum metuneHom (1:1), a noTim 100% XNOpUCTUM MeTUNEHOM; Micnga BigdineHHa Ta
BUCYLLYBaHHA ofpepxkytoTb 217,98r N-metun-N-(4-dpTopbeHaun)tioauetamigy: T.nn. =99-104°C; Rf=0,42 (xropuctui
vetunen); 'H AMP (CDCl;) 7,35-7,26 (m, 1), 7,14-6,96 (m, 3), 528 (s, 1,2) Ta 4,79 (s, 0,8), 3,42 (s, 1,2)
Ta 3,15 (s, 1,8), 2,72 (s, 1,2) Ta 2,69 (s, 1,8). MpumiTka: BBaxkaeTbcs, LWLO YaCTKOBI MPOTOHU CMPUYNHEHI pOTOMEPaMU.

3miwyoTe N-meTun-N-(4-pTopbenHsnn)tioayetamin (14,03r, 0,0711monb) i3 xnopuctum metuneHom (140mn) B

atTmocdepi asoTy | oxonomkylTb Yy  OaHi 3 nbogsHow Bopow. Kpanns  3a  kpannew  gofalwTb
MeTUN-TpudTopMeTaHcybdoHat (9,66mn, 0,085mMonb, 1,2ekB.). Yepes 15xB. BigcyBatoTb OxonomkyBarnbHy OaHto, i
nepemillyloTb Ccymill npotaroMm 2rod. BupanswTb posdMHHUK Yy Bakyymi, i ogepxyoTb 25,89r (100%)

1-meTunTio-1-meTun-N-(4-cpTopbeHsunn)-N-meTuniMmoHii-Tpudgnary.

3miwytoTe 1-MeTunTio-1-meTnn-N-(4-bTopbeHann)-N-meTunimorin-tTpudpnar (5r, 13,8MMonb), XNOPUCTUIA METUNEH
(50mn) Ta 1(R)-(TpeT-byTOoKCUKapboHinamiHo)-2(R)-rigpokcun-6-amiHoivgan (3,65r, 13,8MMonb) B aTtmocdepi asoTy.
HopatoTb nipugunH (0,15mn). Yepes 2,5roa. yTBoploeTbea TBepaa dasa. BigainatoTe TBepay pevoBUHY binbTpyBaHHAM,
NMPOMMBAIOTE MIHIManbHOK KiMbKICTIO XSIOPUCTOro MeTWreHy | cywaTtb Yy BakyyMHii wadi, ogepxytoum 6,29r (79%)
1(R)-(TpeT-6yTokcukapboHinamiHo)-2(R)-rinpokcun-6-(1-metun-N'-(4-pTopbeHann)-N'-MmeTunamignHo)ingaH-Tpudnaty y
Burnagi 6inoi Teepgol peyoBuHK. T.nn. 123-132°C.

OxonomxkytoTe  TpudptopoutoBy  kucrnoty (TFA, 66mn) y nbogsaHin  6aHi, | fgopjalTs  nopuismu
1(R)-(TpeT-6yTokcmkapboHrinamiHo)-2(R)-rinpokcn-6-(1-metun-N'-(4-pTopbeHann)-N'-meTunamignHo)ingaH-Tpudnat
(29,65r, 0,051Morb) pasom i3 3mMn XnopucToro MeTuneHy. MNepeMiwyoTb Cymill Y NbogaHin 6ani npotarom 10xB., NoTiM
AalTb Harpituca Ao KiMHaTHOI Temnepatypu i nepemiwytoTb npoTsrom 1,5ron. PosnoginsaioTe peakuiiHy Cymill mMix
xropuctum metunerHom (500mn) i nboasHoto sogoto (500mn). JonatTs 2M BogHWUIA po3YnH rigpokeuay Hatpito (450mr),
i posginaiTe wWapu. BogHui Wwap ekcTparyloTb XIOpPUCTUM MeTuneHom (250mn), i ob'egHaHi opraHidHi  dasm
npomMmuBatoTb Bogot (300mn). OxonogxytoTb OpraHidHWin Wwap, gogaTb 1-H. BOOHWIA PO34MH rigpokengy HaTpito (76mn)
i Bogy (76mn) i nepemiwyoTh.

Ho N'-(3-amiHo-2-rigpokciiHgaH-5-in)-N-(4-pTopbeHann)-N-meTun-ayeTamignuHy, ofepKaHoro, sk OonucaHo BuLe,
popatoTe nopuismu 4-6icdbeHinkapborinxnopug (11,05r, 0,051monb, 1eks.). JopawTs AogatkoBo 50mn Bogu. Yepes
2ron. po3ginsAlTb Wapu, ekcTparyloTb opraHiyHvMi wap Bogot (300mn), cywats Hag Na ;S04 dinbTpyloTh i
BMNapOBYIOTb, ofepytoun 27,06r BkazaHOI B 3arofloBKy Cnonyku y Burnsgi 6inoi niiu.

Micna nepekpuctanisayii 10r BkasaHoi B 3arofioBKy Cnosnyku 3 auetoHitpuny (10mn/r) ogepxxaHo 5,96 r BkasaHol
B 3aronoBky crnonyku 3 7.na. 103-111°C. Mac-cnektp (m/z) 508 (M+1).

Micna cycneHayBaHHS BKa3aHOI B 3arofloBKY CNoOSykW, ofepykaHoi nepekpucTanisauieto, B 45mn etunauetary i 45mn
rekcaHy i nepemiwlyBaHHA NpoTArom 16roq. ogepXxaHo BKasaHy B 3arofioBKy Cnosnyky 3 T.nn. 139-142°C.

3MiWyoTh BKasaHy B 3aronoBKy crnonyky 3 T.nn. 139-142°C (1r) 3 abconoTHUM eTaHornom (12mn). HarpisawoTb
npnbnuaHo go 50°C o posdrHeHHs TBepaol pedoBuHW. [logaloTb Kpanns 3a Kpannek geioHizoBaHy sogy (4,5mn), a
noTiM 3aTpaBoudHi KpucTanu nonimopdgHoi dopmu, Aaka mae T.na. 150-152 °C. OxonogxytoTe npotsarom 1,5rog. oo
npnbnunaHo 23°C, i ogepXytoTb IyCTy cycneHsito. Lito cycneHsito oxonomxyoTb Y NboasHin 6aHi, dinbTpytoTs i cywaTtb y
BakyyMHiin wadi npu 50-60°C, ogepkytoun 0,76r BKkasaHo! B 3aronoBKy cnonyku 3 1.nm. 150-152¢C.

Ona daxiBya 3po3ymino, WO anbTepHaTMBHOK  Ha3BOK  BKasaHOi B 3arofioBKy  CMOMyKM €
6-(1-((4-pTOopOeH3NN)METUNAMIHO)eTUNIAEHAMIHO)-2-rinpoKkcu-1-GicdbeHinamigoiHgaH.

Mpuknag 2-2

(R)-(6-(1-((4-dpTOpOEH3MM)MEeTMNaMiHO)eTUrWeHaMiHO)-2(R)-rigpokciiHgaH-1-in)amig GideHin-4-kapGoHOBOI KMCNOTK

. O
?Ha H
N

3miwytoTe (S)-mangenat 1(R)-amiHo-2(R)-rigpokcn-6-HiTpoingany (50,0r, 0,144monkb) 3 750mn Tonyony. dogatoTb
375mn (0,375monb, 2,6ekB.) 1-H. BOOHOrO po34yuHy rigpokeuay Hatpito, a notim 470mn Bogu. NepemilyoTe NpoTArom
npubnuaHo 22xB, nicns Yoro gopatTb nopuismu 35,5r (0,159monb, 1,1ekB.) 4-GidpeHinkapGoHinxnopuay nNpoTArom
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npubnusHo 6xe. Yepes 3,5ron. ogepxaHy cycneHsilo inbTpyloTh, ocad NpoMUBalOTb Ha inbTpi Tonyonom, cywartb y
BaKyymi npwu 50°C nNpoTAromM 18rog., i OAEPXYIOTb 56,1r
1(R)-(4-6icbeHinkapBoHinamiHo)-2(R)-rinpokeu-6-HitpoiHaaHy. 1Y (KBr, cm™'): 3293, 1640, 1549, 1528, 1345, 1329,
1086, 739; mac-cnekTp BUCOKOro po3afineHHs obumcneHo ana CooHgN,Oy: 374,1267, 3HanneHo: 374,1266.

3miwytots  1(R)-(4-6idbeninkapboHinamino)-2(R)-rinpokcn-6-HiTpoiHgaH (55,7r), 550mn OM® i 2,8r kartanizaTtopa
- 10% Pd/C. TigpytoTe npu Tucky BogHio 50 dyHTIB Ha kB. Awonim (345kMa) npotarom 4,75ron. npu Temnepatypi
HaBKOSMMLLUHBOIO cepepoBulla. DinbTpyloTh peakuiiHy cymiw, i posbaensioTs ¢inbTpar 1200Mn BoguW, OLEpXKyH4M
cycneHsito. [NepemiwytoTe cycneHsito npotarom 30xB., PiNbTPYOTE, NPOMUBAIOTE BOAOH i CyllaTth Y Bakyymi npu 50°C.
3MilylOTb BUCYLLEHUA npogykT i3 npubnuaHo 1 n BogM, i nepemiwytoTb cycneHsito npoTsrom 30xB., inbTpyTh,
NpPOMMNBAaIOTb BOAOO i cywaTtb y BaKyyMi npwv 50°C, OAEPXKYO4M 45,4r (90%)
1(R)-(4-6icpeHinkapBoHinamiHo)-2(R)-rinpokeu-6-amiHoiHaaHy. 1Y (KBr, cm™): 3584, 3364, 3277, 1632, 1543, 1326,
1073, 743; mac-cnekTp BUCOKOro po3fineHHs obumcneHo ana CooHogNoOs: 344,4120; sHarneHo: 344,1525.

3miwytoTe N-MeTun-N-(4-btopbeHann)-auetamin (364,8r, 2,01monb) 3 TIP (9n). MNepemiwyoTe OO PO3YMHEHHS,
nicns Yoro gopjatTb n'aTucipuMctuii docdop (537,71, 1,21mMonb). Yepes 45xB. HarpiBaloTb CyMill 3i 3BOPOTHUM
XONoAUNBHUKOM MNPOTArOM 3rof., OXONo4XKYHTb | NepemilyloTb MPOTArOM HOYi, OOepXyloun TBepdy PeqOBUHY.
BippinatoTe TBepay dasy dinbTpyBaHHAM, | npoMuBatoTe ocag Ha dineTpi TP (4n), BUnapoByoTe insTpaT Y Bakyymi,
OLEPXKYIOHYM 3amnMnLLIOK, PO3YUHSIOTE OCTaHHIM B XJIOPUCTOMY MeTuneHi (npmbnuaHo 500mn), i nponyckawTb po3YnH
Yepes wWap cunikarento 60 (1,2kr), nonepegHbO KOHOMLIOHOBAHOrO renTaHoM. ENiOlOBaHHSA BUKOHYIOTb 451 CyMilli
rentaHy 3 xnopuctum MeTuneHom (1:1), a noTim 100% XropuUCTUM MeTuneHoMm; ogdepxylTs 217,98r
N-meTun-N-(4-cbTop6eHaun)Tioauetaminy (55%): T.nn.=99-104°C; R:=0,42 (xmopucTuii metuneH); 'H AMP (CDCls)
7,35-7,26 (m, 1), 7,14-6,96 (m, 3), 528 (s, 1,2) Ta 4,79 (s, 0,8), 342 (s, 1,2) ta 3,15 (s, 1,8), 2,72 (s,
1,2) Ta 2,69 (s, 1,8). MNpumiTka: BBaxkaeTbCs, WO YaCcTKOBI NPOTOHW CNPUYMHEHI poTOMEpamu.

Ho cycnensii N-metnn-N-(4-cdbTopbenann)tioayetamigy (10r, 50,6mmonb) B auetoHiTpuni (50mn) gopaTb ofgHieto
nopuieto metuniogug (10,76r, 75,8mMmonk). Cymiw HarpisaoTe npu 35°C npoTsarom 46rog., Nicrns Yoro OXonomKyTh
00 npubnuaHo 23°C. 3MeHWyoTh 06'eM peakuinHoi cymili npubnuaHo Ao 25Mn WnsxoMm BUNapoBYBaHHS, | AoAaloTh
MeTUN-TpeT-6yTunoBuii npoctuin ecbip (50mn). 3HOB 3MeHWYyOTb 06'eM cyMmiwi Ao 25Mn WNSXOM BUMNApoBYBaHHA i
po3baBnsatoTb AogaTkoBuMu 50Mn mMeTun-TpeT-6yTunoBoro npoctoro edipy, ogepxytoun TBepay dasy. OxonomkyoTb
cymiw pgo 0°C, BigginawTe TBepaAUR NPOAYKT  iNbTPYBAHHAM, NpoMuBaloTb  15MI  OXONoAXeHoro
MEeTUN-TPeT-ByTNNoBOro npocToro edipy i cywartb, ofepXyo4mn 16,89r
1-meTunTio-1-meTun-N-(4-pTop6eH3nn)-N-MeTuniMoHIn-nognay y BUrMsSai TBEpAol PEeYOBMHU KOBTOFO KOMbopy, T.nJ.
142-150°C. Mac-cnekTtp (ioHi3auis enekTpoOHHUM YOapoM): TeopeTMYHe 3HadeHHa Ana iMiHieBoro dparmeHTa
C44H45FNS 212; 3HaligeHo 212.

3miwyoTb 1(R)-(4-6icheHinkapboHinamiHo)-2(R)-rinpokcun-6-amiHoiHaaH (10,0r, 0,029monb),
4-gumMeTrnamiHonipuanH (DMAP) 0,4 r, 0,0032mornb, 0,011ekB.), 200Mn aleToHy Ta
1-meTunTio-1-MeTun-]4-(4-bropbeHann)-14-meTunimoHin-nogna (10,8 r, ynctota 96%, 0,0305monb, 1,05ekB.). Yepes
6rog. peakuiiHy CyMill KOHLEHTPYITb, ofepKytoun niHy. 3MiwyoTe W niHy 3i 120Mn Tonyony, nepemiwyoTb npu
TemnepaTypi HaBKOSMLUHBOrO cepenoBuLla npotarom 19,5ron., dinbTpytoTh i cywats y BakyyMi npn 50°C, ogepxytoumn
SK 3anMLLOK NOOUCTOBOOHEBY Ciflb BKA3aHOI B 3arofioBKy CMOMYKM, SiKa XapaKTepusyeTbes Takumu gaHumu AMP: 'H
AMP (CDClz, 300Mlu): p 8,02 (d, J=9,0lu, 2H); 7,82-7,93 (m, 1H); 6,90-7,69 (m, 14H); 4,85-525 (m, 2H),
4,60-4,80 (m, 2H); 3,45 (s, 2H); 3,00-3,20 (m, 2H); 2,60-2,75 (m, 1H); 2,10-2,35 (m, 4H).

PosunHsoTe 3ragaHunii 3anuwok y 200Mn XAopucToro MeTuneHy i ekctparytoTe 200mMn 1,0M BogHOro poayunHy
rinpokcupay Hatpito, a noTim 200mn poscony. OpraHidHui wap cywats Hag MgSO,, dinbTpyloTe i BUNApoByOTh Y
BaKyyMmi, ogepxytoun 15r BkasaHoi B 3arofioBKy CrosyKu.

3miwytoTe 5,0 r cnonyku, ogepxaHoi, AK onucaHo Bulle, 3 200mn xropuctoro Metuneny. Jogatote 1,00r Byrinns
Tuny DARCO, nepewmiwytoTe npotaroMm 1rod. i inbTpyloTh Yepes wap maTepiany Hyflo. BunapoByoTb y Bakyymi, i
opepxytoTe 4,0r sanuwky. Lleil sanuwok posunHsloTe B abconoTHoMy eTaHoni (npubnuaHo 40mn), i gopakoTb
AeioHisoBaHy Boay (12mn), ogepxytoun TBepay daly. HarpiBaloTe cycneHgoBaHy TBepay pedoBuHy npu 55°C npoTtarom
30xB., 4aloTe OXONoaMTMCS OO KiIMHATHOI TemnepaTypu i nepemiwytoTb. Yepes 24roq. dineTpyoTe, npoMmBatoTs 10Mn
eTaHorbHo-BoAHOI cymiwi (10:3) i cywatb y BakyyMmi, ogepxytodn 1,5r BkaszaHoi B 3aronoBKy crnosnyky 3 T.na. 108-112°C.

Ona  daxiBya 3po3ymino, WO anbTepHaTMBHOK  Ha3BOK  BKa3aHOi B  3arofioBKYy  CMONYyKA €
6-(1-((4-cbTopOeHann)MeTUNaMiHo)eTUnigeHamiHo)-2-rinpokcu-1-6icdbeHinamigoiHgaH.

Mpuknag 3-1

(R)-(6-(1-((4-dpTOpOEH3MM)METMNAMIHO)eTUMIAEHaMIHO)-2(R)-rigpokciiHgaH-1-in)amig
3-pTopbidheHin-4-kapboOHOBOI KMCNOTH
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3miwyoTb 4-6pom-2-cpTopbeH3onHy kucnoTy (10r, 457mmonb), meTaHon (100Mn) Ta KOHUEHTpPOBaHy cipyaHy
kucnoTy (5,0mn). HarpiBaloTb 3i 3BOPOTHUM XONOAUIbHUKOM. Yepes 16rog. oxonomkyloTs A0 KIMHaTHOI TeMnepaTypu i
BMNApoBYIOTb Y BakyyMmi, ofepxytodn 6iny TBepay pevoBuHy. Po3umHsI0TE L0 peqyoBUHY B eTunaueTarti (npubnunaHo
40mMn), ekcTparytoTb ABiYi nopuismy no 80Mn Hacu4eHoro BOAHOro posquHy GikapGoHaTy HaTpito | oguH pa3 80mn
poscony, cywats Hag MgSO,, &inbTpyloTb | BMNapoByWOTb Y Bakyymi, ogepxytoun 9.32r (88%)
meTun-4-6pom-2-btopbersoaty y surngaai 6inoi Teepaoi pevosnHn. 'H AMP (dg-DMSO, 300MIu) 8,80 (t, J=8,4IwL,
1H), 7,72 (dd, J=10,8My, 1,8y, 1H), 7,54 (ddd, J=8,4T"u, 1,8y, 0,6y, 1H), 3,83 (s, 3H); 1Y (cm!, KBr): 3010, 2995,
1723, 1603, 1484, 1438, 1406, 1294, 1277, 1095, 885; enemeHTHUI aHania obuncneHo ans CgHgBrFO,: C, 41,23; H,
2,60; sHamnpgeHo: C, 40,97; H, 2,61.

3miwyoTe MeTun-4-6pom-2-cpTopbensoat (9,3r, 40,0mmonk), deHinGopHy kucnoTy (9,75r, 80,0mmonb) Ta dTopug
uesito (32,6r, 100,1mmone), AM® (190mn) Ta geioHisoBaHy oy (50mn). Harpieatotb Ao 80°C i gogatots Pd(OAc),
(303r, 4,0Mmonb). Yepes 20xB. OXONOMXKYIOTb peakLiiHy CyMmill Ao KiMHATHOT TemnepaTtypu, dinbTpytoTh Yepes HyFlo 3
BUKOpUCTaHHAM 100Mn eTunauetaTty, ekcTparytloTb dinstpat 5% BOAHWMM Po3YMHOM Xropuay niTito (2 x100mn), 1,0M
BOAHMM PO34YMHOM rigpokcuay Hatpito (2x50mn) i poscornom (2x100mn). BipginatoTe opraniduHy chasy, cywartb Hag
MgSO,, dinbTpytoTb | BUNapoByloTb y Bakyymi, ogepxytoun 8,85r (96%) meTtun-3-cptopbideHin-4-kapbokcunaty y
Burnsagi 6inoi TBepaoi pevoBUHM. H gMP (CDCls, 300MI'y) 8,01 (t, J=7,8I'y, 1H), 7,58-7,62 (m, 2H), 7,41-7,51
(m, 4H), 7,37 (m, 1H), 3,96 (s, 3H); IY (cm™!, KBr): 3033, 2954, 1721, 1622, 1437, 1409, 1298, 1289, 1266, 1097;
eneMeHTHWI aHania obumcneHo ana Cq4H4.4FO5: C 73,03, H 4,82; sHangeHo: C 73,06, H 4,86.

3miwyoTe  MeTun-3-ptopbiderin-4-kapbokeunar (8,18r, 35,5mMmone), Tr® (225mn) ta 1,0M BOgHMA pPO3YMH
rigpokengy Hatpito (225mn). HarpiBatotb npu 50°C npoTtsirom 8rog. OxonomkytoTe A0 KiMHAaTHOI TeMnepaTypu, AoAaloTb
1,0M BogHWIA po3dMH XropuctoBogHeBoi kucrnoTu (300mMn) i ekcTparytoTe eTunaueTratom (2x200mn). BipainawoTb
opraHidHy dpasy, cywarbs Hag MgSO,, dinbTpyloTb | BUNApoBYOTb Yy Bakyymi, ogepxytoum 7,12r (93%)
3-gpTopbicheHin-4-kap6oHoBOI kucroTn y Burnsai 6inoi Teepaoi pevosnHn. 'H AMP (dg-DMSO, 300MIy) 13,22 (br s,
1H), 7,93 (t, J=8,1Ty, 1H), 7,74-7,78 (m, 2H), 7,60-7,66 (m, 2H), 7,40-7,52 (m, 3H); IY (cm™!, KBr); 3035, 2666, 2575,
1699, 1621, 1563, 1408, 1298, 1265, 1193, 904; enemeHTHW aHania obuncneHo ana C z3HgFC,: C 72,22, H 4,20;
3HangeHo: C 72,18, H 4,35.

3miwytoTe 3-pTopbicdheHin-4-kapboHoBy kucnoty (10,46r, 0,048mornb), 432Mn XNOpUCTOro MeTWUNeHy, 7 Kpanenb
anmvetundopmamigy Ta 5,44mn (0,062monb, 1,3ekB.) okcaninxnopugy. Yepes 2rod. BMMNApoBYKOTb PO3YUHHMK i
onepxytoTb 3-pTopbidheHin-4-kapboHinxnopua y BUrnaai TBEpAoi pe4oBUHM.

3miwytoTe 1-meTunTio-1-meTun-N-(4-dptopbeHann)-N-meTunimoHin-Tpudpnar (20,96r, 0,58monb), 53mn nipuanHy Ta
1(R)-(TpeT-OyTokcmkapboHinamiHo)-2(R)-rinpokcn-6-amiHoiHaaH (15,33r, 0,58monb, 1ekB.). Yepes 4,2rog.
BMNapoOBYOTb B POTOPHOMY BUMaPHUKY, BUAansouy Ginblly YacTMHY NipuavHy, AoAaloTb eTunaueTart, i BuaansoTb
PO3YMHHUK B POTOPHOMY BUMapPHUKY, OAEPXYluWM 3anuwok. Llel 3anuwok BUTpMMYylOTb npoTaroM Houi npu 0 °C,
popatoTb etunauetat (400mn) i ekctparytoTe 200mn 1-H. BOOHOro po3duHy rigpokcmay HaTpito, a noTim 200mn Bogu.
OpraHivHuii wap cywaTtb Hag Na,SO,, dinbTpyloTh | BUNApoByOTh, ofepkytoun 3anuLok. Micns xpomatorpadyBaHHs
LUbOro 3aruvwKy Ha cunikareni 3 rpagieHTHUM erntotoBaHHaM (Big 3 go 10% meTaHony B XSOPUCTOMY METMUIIEHI)
oLepPXYIOTb 18,85r (76%)
1(R)-(TpeT-6yTokcmkapOoHrinamiHo)-2(R)-rigpokcn-6-(1-metnn-N-(4-pTopberann)-N'-meTnnamignHo)ingaHy. Mac-cnektp
m/z=428 (M+1), T.nn.=123-132°C.

3miwyoTb
1(R)-(TpeT-6yTokcmkapOoHinamiHo)-2(R)-rinpokcn-6-(1-metun-N'-(4-pTopbensnn)-N'-meTnnamignHo)ingaH (18,86r,
0,044monb) Ta 110Mn TPMTOPOLTOBOI KMCMOTK B NboasiHin GaHi. MMicns 3aBeplueHHs [oAaBaHHA OXONo4XKyBanbHY
OaHlo BigcyBaloTb, | MepemilyoTs CyMmill npu KiMHaTHIN TemnepaTypi npotaroM 2,5rof. KoHUeHTpyloTb Cymil y
POTOPHOMY BUNAPHUKY, | OOEPXKYOTb 3anuwok. Lled sanuwok posdnHaoTs B 100Mn XNIOPUCTOrO METUMEHY |
OXONOAXKYITE B NboAsHin 6aHi go npnbnusHo 13°C, gopatoTb 1-H. BOOHWIA PO3YUH rigpokeugy HaTpito (272mn), a
notim 3-cpTopbicdenin-4-kapboHinxrnopug (11,26r, 0,048monb, 1,1ekB.), PO34YNHEHUA B 120Mn XIIOPUCTOrO METUIEHY.
Hopatote gopatkoBo 30mn 1-H. BOOHOrO po3udMHy rigpokcuay HaTtpito, i nepemiwyoTs cyMmiw npubnusHo npu 10°C
npotsirom 40xB. PoanoginaioTe peakuiHy cyMill MK BOOOK Ta XIOpUCTUM MeTuneHoM. PosginsioTte wapwu, i
eKCTparyloTb OpraHidHUI LWap BOAO, CyLUaTh i KOHUEHTPYIOTb Y POTOPHOMY BUMNApHUKY, ogepxytoun 20,67 T 3anuLuky.
Micng xpomaTorpadyBaHHA LbOro 3arulUKy Ha cunikareni 3 rpagieHTHUM eniotoBaHHaM (Big 3% Ao 10% meTaHony B
XJIOPUCTOMY METUISIEHI) Ta NOBTOPHOIO XpomaTorpadyBaHHs Ha cunikareni (i3 3actocyBaHHsaM npunagy Prep 2000) 3
rpagieHTHUM entotoBaHHAM (BiA 3% Ao 10% meTaHony B XropuctoMy MeTuneHi) ogepxytotb 11,34r (49%) BkasaHoi B
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3aronoBky cnonyku. Mac-cnektp: m/z=526 (M+1).

Ona daxiBus 3po3ymino, WO anbTepHaTMBHOK  Ha3BOK  BKasaHOi B 3arofioBKY  CMOMyKM €
6-(1-((4-pTopbeHann)MeTnNaMiHo)eTUNigeHaMiHo)-2-rigpokcn-1-(2-pTopbidpeHinamigo)iHaaH.

Mpuknag 4-1

(R)-(6-(1-((4-dpTOpOeH3MM)MeTMNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig
2' 6'-guxnopbiderin-4-kapboHoBOT KMCRoTH

F
170 QH:'.

MW
C«H3

Do cymiwi  Nuwuknorekcunkap6ogiimig-NmetunnonictuponesHoi  cmonu  (Novobiochem,  2,0mmone/r) (150w,
0,30Mmonb) Ta 2',6'-auxnopbideHin-4-kapboHoBoi kucnotu (14mr, 0,05mMmons) gogatoTe AMD (1,6mn), a noTiM po3ynH
N'-rigpokcmcyKUmHimMigy (2,3wr, 0,02mmonb) B oMo (0,2mn), nicns Yyoro fonakTb pPO34MH
N-3-amiHo-2-rigpokciiHgaH-5-in)-N(4-cbTopbeHann)-NmeTun-auetamignny  (6,6mr, 0,02mmorns) B OM®  (0,2mn).

20 [epemiwyloTb cymiw npotsrom 16rod., nicna Yoro goAaatoTb nonictupon-TpucamiHoBy cmosy (Argonaut Technologies,
3,7mmone/r) (100mr, 0,37MMornb) | nepemiwytoTe We npoTtarom 24rog. lMicna dinbTpyBaHHA cymiwi ogepxytote 0,01 M
pO34MH BKasaHo! B 3arorioBKy cnomnyku. Mac-cnektp (m/e) 577 (M*).

Cnonyku 3a MNpuknagamu 4-2 - 4-36 ogepXXytoTb NPaKTUYHO 3a MeTOAMKo, onucaHoto B MNpuknagi 4-1.

15

25 Mpw-knag, HasBa cnonyku Mac-cnektp
Ne (m/e)
4-2 (R)-(6-(1-((4-pTOopOeHann)MeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 542 (M™)
2',6"-guxnopbideHin-4-kapboHOBOI  KMCMOTW
4-3 (R)-(6-(1-((4-dpTOopbeHsnn)meTnNamiHo)eTunigeHamiHo)-2(R)-rigpokciinaaH-1-in)amig 2-meTnnbideHin-4-kapboHoBOT 522 (M)
KMCNoTH
30 4-4 (R)-(6-(1-((4-dbTopbeHsun)meTUnamiHo)eTunigeHamiHo)-2(R)-rigpokciiHaan-1-injamia  2-xnopGicpeHin-4-kapboHOBOI  KNCIOTH | 542 (M)
4-5 (R)-(6-(1-((4-pTOopOeHann)MeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 576 (M+)
4'-TpudTopMeTUn-BideHin-4-kapboHOBOI  KUCNOTK
4-6 (R)-(6-(1-((4-dpTopbeHsnn)meTNamiHo)eTunigeHamiHo)-2(R)-rigpokciinaaH-1-in)amig 578 (M™)
3-xnop-2',4'-gndTopbideHin-4-kapboHOBOI  KUCMOTKU
35 4-7 (R)-(6-(1-((4-pTOopOeHann)MmeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig 576 (M)
2'-TpudpTopMeTUN-0ideHin-4-kapboHoBOI  KMCNOTK
4-8 (R)-(6-(1-((4-dpTOopbeHsnn)MmeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiaaH-1-imamig 4'-meTunbideHin-4-kapboHoBOI 522 (M*)
KMCnoTu
4-9 (R)-(6-(1-((4-pTOopbeHann)MeTunamiHo)eTunigeHamino)-2(R)-rigpokciinaaH-1-in)amig, 545 (M)
6-(2,6-gudTopdeHin)-nipuanH-3-kapboHOBOI  KUCNOTH
40 4-10 (R)-(6-(1-((4-pTOpOeHann)MeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 523 (M%)
6-(2-meTndeHin)nipnanH-3-kapboHOBOI  KUCNOTH
4-11 (R)-(6-(1-((4-dpTopbeHsnn)meTnNamiHo)eTunigeHamiHo)-2(R)-rigpokciinaaH-1-in)amig 544 (M)
3',4'-audpTopbideHin-4-kapboHOBOT  KMCMNOTH
4-12  |(R)-(6-(1-((4-cbTopbeHann)MeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHaan-1-in)amig, 536 (M%)
45 3',5-gumeTnnoideHin-4-kapboHOBOI  KMCMOTH
4-13 (R)-(6-(1-((4-dpTopbeHann)MeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig 514 (M%)
4-uuknorekcundeHin-1-kapboHoBoi  KMCNoTu
4-14 (R)-(6-(1-((4-cpTOpbeHsun)meTUnamiHo)etunigeHamiHo)-2(R)-rigpokciingan-1-injamia  3'-uiaHGideHin-4-kapboHosoi  kucnot | 533 (M)
4-15  |(R)-(6-(1-((4-cbTopbeHann)MeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHaan-1-in)amig 544 (M)
50 3',5'-audpTopbideHin-4-kapboHoBOT  KMCNOTK
4-16 (R)-(6-(1-((4-cbTopbeHsnn)meTunamiHo)eTunigeHamiHo)-2(R)-rigpokciingan-1-injamig  3-dpTopbiceHin-4-kapboHoBoi  KUCTOTH | 526 (M +)
4-17  |(R)-(6-(1-((4-bTOpOeHann)meTUNamiHo)etunigeHamiHo)-2(R)-rigpokciiHaan-1-in)amig, 544 (M)
2'4'-nndpTopbideHin-4-kapboHOBO|  KMCNOTH
4-18 (R)-(6-(1-((4-pTOpOeHann)MeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 576 (M™)
2',3-guxnopbideHin-4-kapboHOBOI  KMCMOTW
55 4-19 (R)-(6-(1-((4-dpTopbeHsnn)meTUNamiHo)eTunifeHamiHO)-2(R)-rigpokciiHaaH-1-injamia  4'-xnopGiceHin-4-kapboHOBOT  KNCNOTH | 542 (M)
4-20 | (R)-(6-(1-((4-cpTopbeHann)MeTnnamiHo)eTunigeHamio)-2(R)-rigpokciiHaan-1-injamig,  3'-xnopbideHin-4-kapboHoBoi  kNCnoTn | 542 (M™)
4-21 (R)-(6-(1-((4-pTOopbeHann)meTNamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amig 4-TpudbTOPMETUN 500 (M+)
eHin-1-kapOoOHOBOI  KUCNOTH
4-22 (R)-(6-(1-((4-dbTopbeHsnn)MeTUNamMiHo)eTUNiAeHaMIHO)-2(R)-rigpokciiHaaH-1-in)amia  4-mMeTundeHin-1-kapboHoBOI  KNCMOTU | 446 (M)
60
4-23 (R)-(6-(1-((4-dpTopbeHsnn)meTnNamiHo)eTunigeHamiHo)-2(R)-rigpokciinaaH-1-in)amig 576 (M+)
3',5'-guxnopbidpeHin-4-kapboHoBOi  KMCNOTW
4-24 (R)-(6-(1-((4-pTOopbeHann)MmeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amig 550 (M™)
2'4' 6'-TpumeTunbideHin-4-kapboHOBOI  KUCNOTH
4-25 (R)-(6-(1-((4-pTopbeHsnn)MeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 541 (M*)
65 6-(4-pTOp-2-MeTUNdEHIN)NipnanH-3-kapboHOBOI  KMCNOTU
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4-26  |(R)-(6-(1-((4-cbTOpOeH3nn)MeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHaan-1-in)amig 545 (M)
5-(2,4-pndbTopdeHin)-nipnanH-2-kapboHOBOT  KUCNOTKU

4-27 (R)-(6-(1-((4-pTOopbeHann)MeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 594 (M™)
2'-pTop-4'-TpudTopMeETUN-0ideHin-4-kapboHOBOT  KUCINOTU

4-28  [(R)-(6-(1-((4-bTOpBeH3nn)MeTunamiHo)etTunigeHamido)-2(R)-rigpokciisaaH-1-in)amig, 597 (M%)
4-(nipon-1-in)ceHin-1-kap6oHOBO|  KUCroTH

4-29 (R)-(6-(1-((4-pbTOopBeHann)meTnamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amig 6-meTunnipnaunH-3-kapboHOBO| 447 (M)
KMcnoTu

4-30 (R)-(6-(1-((4-pTOopOeHann)MeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig  4-uiaHdeHin-1-kapOoOHOBOI  KWCMOTK 457 (M)

4-31 (R)-(6-(1-((4-dpTopbeHsnn)meTnNamiHo)eTunigeHamiHo)-2(R)-rigpokciinaaH-1-in)amig 562 (M)
3,2',6"-TpudTopbiceHin-4-kapboHoBoi  KMCNOTU

4-32 (R)-(6-(1-((4-pTOopbeHann)meTnamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amig 541 (M™)
3,2',6"-TpndTopbidheHin-4-kapboHOBOI  KUCNOTH

4-33 (R)-(6-(1-((4-pTopbeHann)MeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 2'-meTunbideHin-4-kapboHoBoi 522 (M™)
KnMcnoTu

4-34  |(R)-(6-(1-((4-bTOpOeH3nn)MeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHaan-1-in)amig 538 (MH*)

2'-meToKCUBitheHin-4-kapOoHOBOT  KUCNOTU

4-35 (R)-(6-(1-((4-pTOpOeHann)MeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 544 (MH™)
3,2-gudpTopOicheHin-4-kapboHOBOT  KACMOTKW

4-36 (R)-(6-(1-((4-dpTopbeHsnn)MmeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amig 594 (MH*)
6'-pTop-2'-TpubTopMeTUNBicdeHin-4-kapboHoBoi  KMCIOTU

Mpuknag 5-1
(R)-(6-(1-((4-dpTOpOEH3MM)METMNAMIHO)eTUMIAEHaMIHO)-2(R)-rigpokciiHgaH-1-in)amig
6-LiaHnipnanH-3-kapboHOBOI KMCNOTK

F =N
?Ha HN \

N N
Yf - OM
CH,

PoauunHsiloTe  ekBiMonspHi  kinbkocTi  N'-(3-amiHo-2-rigpokciingaH-5-in)-N-(4-cpTopbeHaunn)-N-meTun-auetamignHy
(229mr, 0,70mmornb) Ta 6-uiaH-3-kapbokcunipuamHy (0,70mmone, 103mr) B 6essogHomy OMD (4,0mn). HopatoTb
Tpuetunamid (0,487mn, 3,50Mmonb), a noTiM rekcadgptopdocdaT 6eH3oTpuaszorn-1-inokenTpuc-guMeTnnamiHoocoHito
(296wmr, 0,70mMmornb). MepemiwyoTb peakuiiHy cymiw npotarom 0,5rod. npu KiMHaTHIM Temnepatypi. PosbaensioTb
peakuiiHy cymiw Bogot (100mn) i ekcTparyoTe eTtunauetatom (3x50mn). O6'egHaHi opraHivHi hasu cywatb Hag
MgSO,, dinbTpyloTh | KOHLEHTPYIOTh. HeounlleHnid npoayKT peakuii posvnHstoTe B TIO (5,0mn). JogatoTe rigpokcuaHy
cmony (cmona BIO-RAD AG 1-X8, 20-50mew (0,3-0,8mm), npomuTa Bogoto, 1M NaOH, MeOH, gieTunoBum edipom i
BUCYLlEeHa Yy BaKyyMi) OO AOCATHEHHsi OCHOBHOI peakLii po34vMHy i nepemillyoTb Npu TemnepaTtypi OTo4vylo4oro
cepegoBulla npotsaroMm 24rog. PinbTpyloTb CyMill, NPOMMWBAaOTL A0OATKOBOKW KinbkicTio TI®, BunapoByloTb i3
HaHeCeHHAM Ha cunikaresb i ounLalTe drell-xpomartorpadieto Ha KOMoHLi 3 enooBaHHAM CyMIlLLLIO eTunaugerarty 3
rekcaHoM, ogepxytoun 253mr (79%) BkasaHO| B 3arorioBKy Cnomnyku y Burmsagi 6inoi TBepgol pevoBmHU. Mac-cnekTp
(m/e) 458 (M™).

Cnonyku 3a MNpuknagammn 5-2 - 5-8 ogepxyloTb NPakTUYHO 3a MeToAuKo, onucaHoto B MNpuknagi 5-1.

20N

Mpwu-knag, Hasea cnonyku Mac-cnektp
Ne (m/e)
5-2 (R)-(6-(1-((4-dpTopbeHsnn)MmeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amig, 5442 (M*)

3,5-andTopbicdeHin-4-kapboHoBoi  KMCNoTW

5-3 (R)-(6-(1-((4-cbTOpOeH3anN)MeTUNamMiHo)eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amig, 514,1 (M%)
4-(TieH-3-in)deHin-1-kapboHoBOI KUCNOoTH

5-4 (R)-(6-(1-((4-pTopbeHann)MeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 501,1 (M)
B-TpudpTOpMETUN-NIPUANH-3-KAPOOHOBOT  KUCNOTH

5-5 (R)-(6-(1-((4-dbTOpBeH3nn)MeTUNamiHo)eTuniaeHamiHo)-2(R)-rigpokciiHaan-1-in)amia, 594,1 (M%)
3-pTOp-2'-TpUdbTOpMETUN-GidbeHin-4-kapboHOBOT  KUCNOTH

5-6 (R)-(6-(1-((4-pTOpOeHann)MmeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 518,4 (M)
2-bTOp-4-TPUDTOPMETUI-EHIN-1-kapOOHOBOT  KMCNOTH

5-7 (R)-(6-(1-((4-dTopbeHann)meTnNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig, 560,2 (M%)
2'-xnop-3-propbideHin-4-kapboHoBoi  KMCMOTK

5-8 (R)-(6-(1-((4-cpTopbeHsun)meTUnamiHo)etunigeHamiHo)-2(R)-rigpokciingan-1-injamig,  5-ceHinnipasvH-2-kapboHoBoi  kncnotn| 510,3 (M)

Mpuknag 6-1
(R)-(6-(1-((4-dpTOpOEH3MM)METMNAMIHO)eTUNIAeHaMiHO)-2(R)-rigpokciiHgaH-1-in)amig
6-(2-xnopdeHin)nipngnH-3-kapboHOBOI KMCIOTK
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Posuunnsiote N'-(3(R)-amiHo-2(R)-rigpokciingaH-5-in)-N-(4-gpTopbeHaunn)-N-meTun-auetamignH  (42mr, 0,13mMmornb)
Ta 6-(2-xnopdeHin)nipnanH-3-kapboHosy kucnoty (103mr, 0,70mmonb) B 6e3sogHomy OMP (2,5mn). JopatoTtb
Tpuetunamid (0,178mn), a noTim rekcadTopdpocdar OeHzoTpuason-1-inokentpuc-gumetmnamiHocgpocdoHito (54mr,

15 . . . . o .
0,13mmonb). lMepeMiwyoTe peakuiHy cyMmiwl npu KiMHaTHIA TemnepaTypi OO 3aBeplueHHsi peakuii. PosbaensoTb
peakuinHy cymiw Bopoto (100mMn) i ekcTparyioTb etunauetatoMm. O6'egHaHi opraHivHi dasn cywate Hag MgSO,,
PINbTPYIOTE | KOHUEHTPYTE. OuunilaoTe 3anuviok dnell-xpomatorpadieto Ha KOSMOHLiI 3 enoloBaHHAM CyMillamu
CHCIs/MeOH, i ogepxytoTb 276Mr (35,7%) BKkasaHOI B 3arofloBKy CMOSyKU y BUMMSA TBepaoi peyvoBmHU. Mac-cnekT
3
20 (m/e) 543,0 (M™).
Cnonyku 3a MNpuknagamm 6-2 - 6-4 ogepXyloTb B OCHOBHOMY 3a MeToAuKo, onucaHoto B MNMpuknagi 6-1.
Mpu-knag Hasea cnonyku Mac-cnekTp
Ne (m/e)
6-2 (R)-(6-(1-((4-pTopbeHsnn)MmeTnnamiHo)eTunigeHamiHo)-2(R)-rigpokciinaaH-1-in)amig 545,1 (M)
25 6-(2,4-gudbTopdeHin)-nipnanH-3-kapboHoBOI  KUCNOTH
6-3 (R)-(6-(1-((4-cbTopbeHsun)meTunamiHo)etunigeHamiHo)-2(R)-rigpokciivgan-1-injamia - 4-ioadenin-1  -kapboHoBoi  KMCNOTM| 558 0 M*)
6-4 (R)-(6-(1-((4-pTOopbeHann)MeTNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig 5154 (MH*)
6-(TieH-3-in)nipnaunH-3-kapboHOBO|  KMCMOTKW
30 Mpuknag 7-1

(R)-(6-(1-((4-pTOpOEHIMM)METUNAMIHO)eTUMLWEHaMIHO)-2(R)-rigpokciiHgaH-1-in)amig
4-(nipnanH-3-in)dpeHin-1-kapboHOBOI KNCMOTH

35 F

?Ha N N
N ,N \ y
40 1]
CH, 110H

3miwyoTe (R)-(6-(1-((4-pTopbeHann)mMeTnnamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgan-1-in)amig
4-iopgpeHin-1-kapboHosoi  kucnotn (0,131r, 0,235mmonb), 2-(TpubyTtuncradinmnipuamH (0,129r, 0,352mmonb) Ta
TeTpakic-(TpudeHindocdin)-nanagin(O) (0,406r, 0,352mmonb) B AiokcaHi npu 80°C. HarpiatoTe Npu NepemillyBaHHi
[0 3aBeplleHHs peakuil. BugansioTe po3YMHHMK BMNApoByBaHHAM. Po36aBnsioTe 3anvlioKk eTunauetatom i
nepemillyoTb 3 PIBHUM 06'€MOM HacU4EHOro po3dnHy dptopuay Kanio npotarom 3rog. PinNbTpyoTb PO3YMH Yepes Lwap
uenity. BigainawTe opraHidHMiA Wap Big BOQHOMO LWapy i cywaTtb Hag cyrbgaToM MarHio. BugansioTb opraHivHui
PO3YMHHUK BUMNApOBYBaHHAM | OuYMLLAIOTb 3aruwoK driell-xpomaTorpadieio 3 eniolBaHHAM AUXIIOPMETaHOM Ta
mMeTaHoroMm, ogepxytoun 0,035r (30%) BkasaHO! B 3arofioBKy CMOSyKW y BUMMAAI TBepaoi pedoBuHn. Mac-cnektp (m/e)
509,2 (M™).

Mpuknag 8-1

(R)-(6-(1-((4-pTOpOEH3MN)METMNAMIHO)eTUMIAEHaMIHO')-2(R)-rigpokciiHgaH-1-in)amig
55 2'4',6-TpudpropGicheHin-4-kapboHoBoi KncroTu

=
F
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3miwyoTb 2',4',6'-TpudpTopbicheHin-4-kapboHoBy KNCoTy (66wr, 0,26MMorb),
(3-anmeTmnamiHonponin)-3-etunkap6ogiimig-rigpoxnopua (EDC) (53mr, 0,28vmonb) Ta N-rigpokcucykumnHimig (33wmr,
0,28mmonb) B AMXNopMeTaHi i nepemilyioTe 4O 3aBeplueHHsA peakuii. [TpoMuBaloTe po3vMH 1-H. XJTIOPUCTOBOAHEBO
kncrnoTtoto.  OpraHiMHMA  Wwap cywaTb Hag CcynbgaToM  MarHilo | KOHUEHTpylTb. 3anuvwoK  3MillylTb 3
N'-(3(R)-amiHo-2(R)-rigpokciinaaH-5-in)-N-(4-chbTopbeHsunn)-N-meTnn-auetamigmnHom (42wr, 0,13mmornb) B
ANXOpMEeTaHi i NnepeMillyloTb 40 3aBepLUEHHS peakuii. BuoanatoTe po34MHHUK BUNAPOBYBAHHSM, | OHYULLAI0TE 3arMLLOK
dnew-xpomatorpadieto 3 enioBaHHAM AUXIIOPMETaHOM Ta MEeTaHOIoM, ofepXxyloun 37Mr BKa3aHoi B 3arofloBKy
cnonyku. Mac-cnektp (m/e) 562,0 (M*).

Mpuknag 9-1

(R)-(6-(1-((4-dpTOpOEeH3MN)MeTMNamiHo)eTunigeHamiHo)-2(R)-rigpokciiHgaH-1-in)amig
3,4'-andptopbiderin-4-kapboHoBOT KMCNOTK

s HN
N\F:._,H.. : f
CH,
F

Mepewmiwytots cymiw 3,4'-audTopbichenin-4-kapboHoBoi kucnotn (160mr, 0,684mMmornb), N-rigpokcucyKUUHIMIgY
(79mr, 0,684mmonb) Ta auuwmknorekcun-kapGogiivigy (DCC) (141wmr, 0,684mMmonb) B 15Mn XITOPUCTOrO METWUSEHyY
nNpoOTArom 2rog. npu KiMHaTHI TemnepaTypi. 3miwyoTb TpeT-6yTuUnoBui CKnagHui edip
(6-(1-((4-cpTOpOEH3UN)METUNAMIHO)ETUIAEHaMIHO)-2(R)-rinpokciiHaaH-1-in)-kapbamiHoBol KMCIOTH (256wr,
0,62mmonb) 3 TFA (2mn) npu 0°C i nepemiwytoTe npotarom 2rog. BunaposytoTe TFA nig 3HWXeHUM TUCKOM. 3anuLuok
PO34YUHAIOTb B XSTOPMCTOMY METUIeHi | BUnapoByloTb gocyxa. Lito onepauiio nosToptoloTb Tpudi. [logaloTe A0 3anuLLKy
5Mn  xnopuctoro MetuneHy Ta 1Mn TpuetunamiHy. OpepkaHui po3vMH [ofdalTb AO BuUllesragaHoi cymiwi i
nepemilyoTe NpU KIMHaTHIA TemnepaTypi npoTsaroMm 12rod. BunueaiTb Cymill Yy XAOPUCTUA METUIEH, NMPOMUBAIOTb
Bogoto, cywatb Na,SQO, i KOHUEeHTpYoTh. 3anuwoK ovuLaoTb XxpoMaTorpadieto Ha kornoHui (cunikarens, 3% MeOH B
CH5Cl,), i onepxytoTe 199Mr BKasaHoi B 3arofioBKy cnomnyku y Burmsgi 6inoi teepgoi pevoBuHu (Buxia 55%).

'H AMP (CDClz) p 8,21 (1H, t, J=84lu), 7,58 (2H, dd, J=8,8My Ta 4,8My), 7,32 (1H, d, J=13,2rw),
7,26-7,23 (2H, m), 7,19-7,12 (3H, m), 7,04 (2H, t, J=8,8ly), 6,68 (1H, s), 6,66 (1H, s), 532 (1H, t,
J=5,2l"u), 4,82-4,72 (1H, m), 4,64 (2H, s), 4,56 (1H, q, J=6,4I'y), 3,32 (1H, dd, J=15,6I"y Ta 8,0y), 3,00 (3H,
s), 2,96 (1H, dd, J=15,2I'y Ta 8,4I'y), 1,96 (3H, s). Mac-cnektp 544 (MH™).

Cnonyku 3a MNpuknagamu 9-2 - 9-6 ogepXyloTb NPakTUYHO 3a MeToauKo, onucaHoto B MNMpuknagi 9-1.

F

Mpwu-knag, Hasea cnonyku Mac-cnektp
Ne (t/e)
9-2 (R)-(6-(1-((4-dbTOpBeHsnn)MeTUNamiHo)eTUNiaeHaMiHO)-2(R)-rigpokciiHaan-1-in)amia  4'-cdTopbicdeHin-4-kapboHoBoi  kucnotun | 526 (MH+)
9-3 (R)-(6-(1-((4-cbTOpOEH3MN)MeTUNaMiHO)eTUNigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amig 556 (MH™)
4'-pTOp-2'-MeTOKCK-BitheHin-4-kapOoHOBOI  KUCNOTKU
9-4 (R)-(6-(1-((4-pTOopOeHann)MmeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amig, 544 (MH™)
2',6'-gndTopObideHin-4-kapboHOBO|  KACMOTW
9-5 (R)-(6-(1-((4-dbTOpOEeH3MN)MeTUNaMiHo)eTUNigeHamiHo)  -2(R)-rigpokciingan-1-injamig  2'-dTopbideHin-4-kap6oHoBoT 526,1 (MH™*)
KMcnoTu
9-6 (R)-(6-(1-((4-bTOpbeHann)MeTunamiHo)eTunigeHamino)-2(R)-rigpokciinaaH-1-in)amig, 562 (M+1)

3,2' 4'-TpudpTopbicheHin-4-kapboHoBOI  KMCNOTKU

Mpuknag 10-1
(R)-(6-(1-((dbypan-2-inmeTun)meTunamMiHo)etTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amig
4-6pomcpeHin-1-kapboHOBOT KMCNOTH

o

/4 \ ?H:a ﬂ

0" NN
g nOR

CH,
Oo cymiwi Tioauyetamigy (10,04r, 133,64mmonb) Ta Ko,CO4 (45,80r, 331,38mmonb) B 100mn TI® npu 0°C gopatoTb

Kpannsa 3a kpanneto cdpTanoinxnopua (28,49r, 140,32mMmonb). Yepes 2rog. nigBuLlyoTs TeMnepaTtypy peakuiiHoT cyMilui
Ao 25°C i nepemiwytoTb 1 We npoTaroM 2rof., Micna 4oro 3HoBy oxorogxytoTb Ao 0 °C. [NacaTb peakuito Wnaxom

Br
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ponaBaHHs Kpanns 3a kpanneto 125mn nboasiHoi Bogu. ExkcTparytoTh peakuinHy cymiw agidi EtOAc. OpraHidHui wap
cywatb MgSQ,, i BUAanaTb PO34YUMHHUK Y Bakyymi, ogepxytoun 3,71 N-TioaueTun-isoiHgon-1,3-gioHy y Burngai
HeouULLLeHOI TBepao| peHOBMHM YepBOHYBATOIO KOMbOPY.

PosuunHaiots N-metundypdypunamin (117,2mr, 1,05mmone) B 20mMn Et ,O npu 25°C. [dopaoTs A0 PO3YUHY
1Y-TioayeTun-izoingon-1,3-gioH (294,4mr, 1,43mMMonb) i nepemiwytoTs npotarom 24rog. [JopatoTb A0 peakuirdHol
cymiwi MeOTf (181,7mr, 1,11MmMonb) | nepemilytoTb We npotarom 23rog. Bigainatote Et,O Bin Macna gekaHTauieto i
posTupatoTb Macro 3 Et20; ui onepadii noTopioloTe Tpudi. BugangioTs Hagnuwok Et,O 3 MacngHWCToro 3anuiky y
BakyyMmi i ogepxytoTb 320,4Mr HeouulleHoro Tioimigaty y Burnsgi macna. Lled HeouuweHun npogykt (161,1mr,
0,483MmMonb) posdunHsoTb y 10Mn nipuavHy i pogaTe N-(6-amiHo-2-rigpokciinaaH-1-in)-4-6pombeHsamig (107,5wmr,
0,310Mmonb).

MepemiwyoTe peakuinHy macy npu 25°C npotarom 22rof. BugansioTe posYMHHUK Y Bakyymi i poanoginstoTb
sanuwok Mix CHoCl, i HacnyeHnm BogHMM po3drHoM NaHCOj;. OpraHivyHui wap cywatb MgSO,. PinbTpytoTh i
BUOANATE PO3IYMHHUK Y BaKyyMi, ogepxytodmn 146,2Mr HeouuleHoro npoaykTy. Micna ovnieHHsa xpomaTtorpadieto B
cuctemi Biotage (entoeHT 1% MeOH B EtOAC) ogepxytoTb 63,6Mr BKasaHO! B 3arofioBKY CMosfyku y BUMMSAAI He 30BCIM
6inoi TBepaoi pevoBuHmn (43%). Mac-cnektp (m/e) 483 (M+1).

Mpuknag 11-1

(R)-(6-(1-((4-pTOpOEH3MM)aMiHO)eTUNIgeHaMiHO)-2(R)-rigpokciingaHn-1-in)amig 4-6pomdeHin-1-kapboHoBOT KMCNOTH

O
F H
N
H N Br
-
\'/ oM
CH,

Cragis a). 3MmiWwyoTb TpeT-OyTUNOBUIA cknagHui edip (6-amiHo-2-rigpokciingaH-1-in)-kap6amiHoBOi  KUCNOTH
(3,71, 14,0mmonb) 3 10mMn TFA npu 0°C. lNMepemiwyoTe cymiw npoTarom 1rod. i BUNapoByoTe Aocyxa. [o 3anuiiky
popatoTe 6,5Mn TpuetunamiHy Ta 30Mn xnopuctoro meTuneHy. Lo cymilw noBinbHO AogalTe OO PO3YMHY
OeH3oTpuason-1-inoBoro cknagHoro edipy 4-6poMOeH30MHOT KucnoTu B 15Mn Xmopuctoro MeTureHy npu 0°C.
OpepxaHy CyMmill nepemiwyoTe npotaroM 12rod. npu KiMHaTHIA TemnepaTypi | dinbTpytloTb, ogepxytoun 3,41 (BMxig
70%) N-(6-amiHo-4-rigpokciiHgaH-1-in)-4-6pombeHsamigy y Burnagi 6inoi Teepaoi pevoBuHu. Mac-cnektp 348 (MH *).

Cragis b). Jo cymiwi Tpuetunaminy (16,0r, 158mmonb) Ta 4-cptopbeHannaminy (9,90r, 78,8mmons) B 200Mn
eTunauetaty npu 0°C gogatoTte ayetunxnopua (9,28r, 118mMmons) i nepemiwyioTe npoTtarom 12roa. JogaoTe A0 CyMmili
100mn Bogu. BopHuii wap ekcTparyioTb eTunauetatom (3x100mn). O6'egHytoTb OpraHivHi Wwapu i npoMuBaloTb
poscorioM, noTiM cywatbe Hap 6e3sogHuMm Na,SO,. BuoansioTe pPoO3YMHHMK Nig 3HWKEHWM TUCKOM, | ofepXKyloTb
N-(4-pTopbeHann)auetamig (13,5r) 3 Buxogom 100% y Burnsaai xosTtoro macna. o N-(4-dpTopbeHaun)auetaminy
(13,5r, 80,8mmonk) B 200Mn TeTparigpodypary gogatote NaH (6,5r, 162mmonb) npu 0°C i nepemiwyoTe NpOTSAromM
4roq. MoTiMm gogatoTe A0 BULeonMUcaHol cyMmiwi meTun noaua (22,9r, 161,6MmMonb), i NepemillyoTbe CyMill NPOTSArom
12rog. BunmBatoTb cymiw y 200mn Bogu. BogHwi wap ekcTparyloTb XIOopucTUM MeTurieHom (3x200mn). OpraHidHi
wapu ob'edHyloTb | NpoMMBaOTL PO3CONOM, MOTIM cywaTe Hap 6e3sogHuM Na,SO,. BuaansioTb po3yMHHMK nig
3HUXKEHUM TUCKOM. OuuLlaloTb 3anuwoK xpomaTorpadieto Ha KonoHui (cunikarens, entoeHTn 5% aueToHy B rekcadi,
notim 50% aueToHy B rekcadi), i ogepxytoTb N-(4-dbTopbeHamn)-N-meTunayetamig (9,1r) 3 Buxogom 64% y Burnagi
xoBToro Macna. [ogatoTb peaktmB JlaBeccoHa (20,3r, 50,3mmonb) Ao N-(4-cpTopbeHsun)-N-metunayetamigy (9,1r,
50,3mmonb) B 200mn Tonyony i HarpieaoTe npu 100°C npoTsirom 3rog. BupansioTe pO34YMHHUK Mg 3HWXKEHUM TUCKOM.
OunwaloTb 3anuLLIoK XpomaTtorpadieto Ha KomoHUi (cunikarenb, entoeHTn 2% XIopUCToro MeTUreHy B rekcadi, noTim
100% xnopuctuin meTuneH), i ogepxytoTbs N-(4-pTopbeHann)-N-metuntioauetamin (5,6r, 56,5%) y Burnagi Teepgoil
PEYOBUHU OBTOrO Komnbopy. Mac-cnektp 198 (MH ™).

Crapis c). JopatoTb peaktnB JlaBeccoHa (1,8r, 3,6mmonb) go N-(4-dptopbenaunn)auetamigy (0,9r, 5,4mmonb) B
50mn Tonyony i HarpiBaloTe npu 80°C npoTdrom 12rog. BuoanatoTe po3YMHHUK Mig 3HWXKEHUM TUCkoM. O4unaloTb
3anuwok xpomatorpadieto Ha KoMoHUi (cunikarenb, entoeHT aueToH:rekcaH, 20:80), i ogepxyloTe Cymill NpogyKTiB.
MpomuBaloTL AieTUNoBMM edipoM i BUOansaiTe HEPO3YNHHI TBepAi AOMIWKM pinbTpyBaHHAM. BuaansaoTe po3vmMHHUK
nig 3HWXeHUM Tuckom, i ogepxytoTe N-(4-pTopbeHann)tioaueTtamin (0,71, 71%) y Burmsaai TBepaoi peHOBMHN XKOBTOMO
kornbopy. Mac-cnektp 184 (MH™).

Crapia d). Jo posuuHy N-(3-cbTopbeHaun)Ttioauetamigy (0,106r, 0,580mMmonb) B 10Mn CH ,Cl, npu KiMHaTHIl
TemnepaTypi goaaTe MeTun-TpudgTopMmeTaHcynbdoHat (0,190r, 1,16mmonb). MNepemiwytoTe cymiw npotsarom 30xB., i
BMOANATb PO3YUHHWK M 3HWKEHUM TUCKOM. PO3umHAlTb 3anviok y Smn nipuauHy. MNoTiM gogaloTb A0 PO3YMHY
TpudptopourtoBokucny cinb N-(6-amiHo-2-rigpokciiHgan-1-in)-4-6pombeHsamigy. MNepemiwyoTe cymiw npoTtarom 3rog.
BuganatoTe nipuauH nig sHWXeHUM TuckoM. OunaloTb 3anuiok XpoMmaTtorpadieto Ha KonoHui (cunikarens, entoeHTr
rekcan/auetoH 7:3, notim 1:1), i opepxyoTe 40Mr BkasaHoi B 3arorioBky cnomnyku (Buxin 14%) y Burnagi 6inoi
TBepaoi pevosuHu. Mac-cnektp 496 (MH ™).

Cnonyku 3a MNpuknagamu 11-2 - 11-17 ogepXxyoTb NPaKTUYHO 3a MeToAuKoto, onucaHoto B Mpuknagi 11-1.
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Mpwu-knag Hassa crnonyku Mac-cnektp

Ne (m/e)
11-2  |(R)-(6-(1-((3-cbTopbeHsunn)amiHo)eTunigeHamiHo)-2(R)-rigpokciiHaan-1-in)amia  4-6pomdeHin-1-kapboHoBoi  KUCNoTK 496 (MH™)
11-3  |(R)-(6-(1-((1,3-6eH3opiokcon-5-inMeTun)amiHo)-eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-imjamig 522 (MH™)

4-6pomdeHin-1-kapboHoBOI  KMCNOTU

11-4 (R)-(6-(1-((4-meTokcnbeHaun)amiHo)eTunigeHamiHo)-2(R)-rigpokciiHaan-1-in)amig ~ 4-6pomdeHin-1-kap6oHoBoi  KMCNOTH 508 (MH*)

11-5 (R)-(6-(1-((3-meTokcnbeHsnn)amiHo)eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amig, ~ 4-6pomdeHin-1-kapboHOBOI  KWCMOTK 508 (MH™)

11-6 (R)-(6-(1-((2-meTokcnbeHann)amiHo)eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amig ~ 4-6pomdeHin-1-kapboHOBOI  KWCMOTK 508 (MH™)

11-8  |(R)-(6-(1-((2-(4-cpTopdbenin)eTun)amiHo)etunigeHamiHo)-2(R)-rigpokciiHaan-1-injamig  4-6pomdenin-1-kap6oHoBoi  kucrnotn | 510 (MH*)

11-9 (R)-(6-(1-((2-(2-cpTopcpeHin)eTnn)amiHo)eTunigeHamito)-2(R)-rinpokciinaan-1-in)amig  4-6pomdeHin-1-kapboHosoi  kucnot | 510 (MHY)

(

(

(
11-7  |(R)-(6-(1-((4-bTOopGeHann)meTunamiHo)eTunifeHamiHo)-2(R)-rigpokciiHaan-1-in)amia  4-6pomdeHin-1-kap6oHoBoi  kcnotm | 510 (MH*)

(

(

(

11-10  |(R)-(6-(1-((2-(4-meTokcucbeHin)eTun)amiHo)-eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amia 522 (MH™)
4-6pomdeHin-1-kapboHoBOI  KMCNOTU

1111 |(R)-(6-(1-((2-(3-pTopdeHin)eTnn)amiHo)eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amia  4-6pomdeHin-1-kapboHoBoi  knernot | 510 (MHY)

11-12  |(R)-(6-(1-((2-(2-meTokcudbeHin)eTnn)amiHo)-eTunigeHamiHo)-2(R)-rigpokciivaaH-1-in)amia 522 (MH*)
4-6pomdeHin-1-kapboHoBOI  KMCNOTU

11-13  |(R)-(6-(1-((2-(3-meTokcucbeHin)eTun)amiHo)-eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amia, 522 (MH™)
4-6pomdpeHin-1-kapboHoBOI  KMCNOTU

11-14  |(R)-(6-(1-((2-(2,3-anmeTokcudpeHin)etun)amiHo)-eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amia 552 (MH*)
4-6pomdpeHin-1-kapboHoBOI  KMCNOTU

11-15  |(R)-(6-(1-((2-(1,3-6eH30aiokcon-5-in)eTun)amiHo)-eTunigeHamiHo)-2(R)-rigpokciivaaH-1-in)amig 536 (MH*)
4-6pomdpeHin-1-kapboHoBOI  KMCNOTU

11-16  |(R)-(6-(1-((2-(4-dpTopdeHin)eTnn)amiHo)eTunigeHamiHo)-2(R) - -rigpokciiHaan-1-injamia  4-6pomdeHin-1-kapboHOBOI  KUCNOTH | 524 (MHY)

1117 |(R)-(6-(1-((2-(2-meToKCUDEHIN ))e TN )amiHo)-eTunigeHamiHo)-2(R)-riapokciiHaaH-1-in)amig 536 (MH*)
4-6pomdeHin-1-kapboHoBOI  KMCNOTU

Mpuknag 12-1

(R)-(6-(1-((4-dpTOpOEH3MM)METMNAMIHO)eTUNIAEeHaMIHO)-2(R)-rigpokciiHgaH-1-in)amig GideHin-4-kapboHOBOI KMCNOTK

3miwytoTe  TPeT-6yTUNoBMIA  cknagHuin  edip  (B6-amiHo-2-rigpokciinaan-1-in)-kap6amiHoBoi  kucrotn  (1,5r,
5,68mmonb) 3 5mn TFA npu 0°C. MNepemiwytoTe CyMill npoTaroMm 1rogd. i BunapoByoTh gocyxa. [Jo 3anuilky gogaTb
3,0mn TpueTtunamidy Ta 30Mn xnopuctoro MeTuneHy. [o uiel cymiwi gogarTb po3vymH 2,5-giokconiponigny-1-inosoro
cknagHoro edipy bicdeHin-4-kapboHoBoi kucroTtu (1,76r, 5,96mmonb) B 15mMn xnopuctoro MeTuneHy. Opep:kaHy cymill
nepemiwyoTe npotarom 12rog. BunapoByloTb pPO3YMHHUK, | O4ULLaOTh 3anuLIoK Xpomartorpadieto Ha KoroHLUi
(cunikarenb, entoeHT MeOH:CH,Cl,, 9:1), omepxytoun 1,88r (Buxia 96%) (6-amiHo-2-rigpokciingaH-1-in)amigy
GidpeHin-4-kapBoHoBoi kucrnotn. Mac-cnektp 345 (MH™).

[o pozunHy N-(4-dpTopbeHaunn)tioauetamigy (0,2r, 1,0mmonb) B 5mMn CH,Cl, npu kiMHaTHIn Temnepatypi 4oAaloTb
MeTun-TpudptTopmeTaHcynbgoHaT (0,290r, 1,76mmonb). MNMepemiwyoTb cymiw npotarom 30xB., i BUAANATb PO3YMHHUK
nig  3HWKEHUM  TUCKOM. PosuuHalTs  3anuwok Yy 5vn  nipuaunHy. [loTim  gogawTs A0 PO3YUUHY
(6-amiHo-2-rinpokciingaH-1-in)amin GiceHin-4-kapboHoBoi kncnotu. MNepemiwyoTe cymilw npoTsarom 12rog. Bugansiotb
nipuanH nig  3HWkeHUM TUckoMm. OuyuwlaloTe 3anuwWoK XpomaTtorpadiieto Ha KonoHui  (cunikarenb, ernoeHTn
rekcan/auetoH 7:3, notim 1:1), i omepxyTe 78Mr BkasaHOi B 3arorioBky crnonyku (Buxio 35%) y Burnagi 6inoi
TBepaoi pevosuHu. 'H AMP (DMSO-dg) n 8,78 (1H, d, J=8,8Mu), 8,04 (2H, d, J=8,8M'u), 7,79 (2H, d, J=8,4I'L),
7,74 (2H, dd, J=7,4, 1.6ly), 7,50 (2H, t, J=8,0ry), 7,41 (1H, t, J=72ly), 7,28 (2H, dd, J=8,8, 6,6l'y), 7,14
(2H, t, J=8,8Mu), 7,04 (1H, t, J=7,6ly), 6,78 (1H, d, J=7,2l'y), 6,37 (1H, s), 5,33 (1H, d, J=5,6ly), 5,27
(1H, t, J=7,6l"y), 4,59 (2H, s), 4,45 (1H, q, J=6,0ry), 3,10 (1H, dd, J=14,8Iy, 7,2l'y), 2,90 (3H, s), 2,68
(1H, dd, J=14,8I'y, 7,2I'y), 1,88 (3H, s); mac-cnektp 508 (MH™).

Cnonyku 3a MNpuknagamn 12-2 - 12-7 ogepKytoTb B OCHOBHOMY 3a METOAMKO, onuncaHoto B Mpuknagi 12-1.

Mpwu-knag Hasea cnonyku Mac-cnektp
Ne (m/e)

12-2 (R)-(6-(1-((3-meTokcUGeH3nn)MeTUNamiHo)-eTunineHamiHo)-2(R)-rigpokciinaaH-1-in)amia,  GideHin-4-kapboHoBoi  kucnotn | 520 (MH)

12-3 (R)-(6-(1-((3,4-andpropbeHann)MeTunamiHo)-eTunigeHamiHo)-2(R)-rigpokciinaan-1-in)amia  GideHin-4-kapboHosoi  kucnotn| 526 (MH)

(

(
12-4  |(R)-(6-(1-((2-(4-dpTOpcheHin)eTnn)amiHo)eTUNineHamiHO)-2(R)-rinpokciiHaaH-1-in)amin GideHin-4-kapGoHOBOI KUCTIOTK 508 (MH*)
12-5  |(R)-(6-(1-((2-(2-meTokeudpeHin)eTUN)amiHo)-eTuniAeHamiHo)-2(R)-rigpokciiHaan-1-in)amia GideHin-4-kapGoHOBOI KUCNOTU | 520 (MH™)
12-6  |(R)-(6-(1-((2-(2-dpTOpcheHin)eTnn)amiHo)eTunigeHamiHo)-2(R)-rigpokciiHaaH-1-in)amig GideHin-4-kapGoHOBOI KUCNOTK 508 (MH*)
12-7  |(R)-(6-(1-((2-(4-dbTOPDEHIN)eTUN)METUNAMIHO)-eTUNIAEHaMIHO)-2(R)-riapokciiHAaH-1-in)amig, 522 (MH*)

BicbeHin-4-kapOoOHOBOI  KUCMOTH

Mpuknag 13-1
(R)-(7-(1-((4-dpTOpOEeH3MM)MeTUNaMiIHO)eTUNigeHamiHo)-2(R)-rinpoken-1,2,3,4-TeTparigpoHadTanin-1-in)amig
OicheHin-4-kap6oHOBOI KUCOTH
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MepemiwytoTe cymiw  1-amiHo-7-HiTpo-1,2,3,4-TeTparigpoHadTanii-2-ony  (500mr, 2,40mmone) Ta 1-H. NaOH
(4,8vMn, 4,8uvmonb) y cymiwi 50mn  Tonyony Ta 50mMn  Bogu npotsarom 30xB. [loBinbHO gopaloTb
OicpeHin-4-kapboHinxnopug (570mr, 2,64Mmonb) | nepemiwyoTe npoTaroMm 4rod. Npu KiMHaTHIA  TemnepaTypi.
Buganatotb TBepay dasy inbTpyBaHHSAM i NPOMUBaOTL TOSYOrioM. BUnapoByloTb PO3YUHHUK Mig 3HUXKEHUM TUCKOM.
OpepxytoTb (2-rinpoken-7-HiTpo-1,2,3,4-TeTparigpoHadTanis-1-in)amig Giderin-4-kap6oHoBoi kMcnoTn 3 BuxodoM 54%
y Burnsai 6inoi TBepaoi pe4HoBUHN. H NMR (DMSO-dg) 1, 8,87 (1H, d, J=8,4I'y), 8,03 (2H, d, J=8,4I'w), 7,99 (2H,
d, J=7.6lu), 7,79 (2H, d, J=84lw), 7,74 (2H, t, J=8,4Iu), 7,50 (2H, t, J=7,2y), 7,43 (2H, t, J=6,8I"y), 522
(1H, d, J=44I'y), 511 (1H, t, J=7,6ly), 3,95-4,01 (1H, m), 2,87-3,07 (2H, m), 2,08-2,15 (1H, m), 1,81-1,94
(1H, m); mac-cnektp 389 (MH™). BuwesranaHy crnonyky (0,25r, 0,64mMonb) BigHosnoloTe B 10Mn AM® y npucyTHoCTi
48mr 10% Pd/C npu kiMmHaTHI Temnepartypi nig Tuckom 60 dyHTIB Ha kB. Atonm (414klMa) npoTarom Houi, i ogepxyoTb
(7-amiHo-2-rigpoken-1,2,3,4-TeTparigpoHadTaniy-1-in)amig  6ideHin-4-kapboHoBoi kucrnoTu 3 BuxoaoMm 96% y Burnsgi
Macna »}oBToro Konbopy. Mac-cnekrp 359 (MH ™).

o posunHy N-4-cpTopGeHsunn-N-metuntioauetamigy (0,145r, 0,736mmonb) B 10mMn CH,Cl, npu  KiMHaTHIW
TemnepaTypi gogalTe MeTun-TpudgptopmeTtaHcynbdoHaT (0,150r, 0,915mmonk). MNepemiwytoTe cymiw npotarom 30xB., i
BMOANATb PO3YMHHUK nig 3HUXEHUM TUCKOM. MoTim aonawTb
(7-amiHo-2-rippokcn-1,2,3,4-TeTparigpoHadTaniH-1-in)amig  GideHin-4-kapboHosoi  kucrotn  (0,22r, 0,61Mmonb), a
notim Smn nipuguHy. lMepemiwytoTe cymiw npotaroMm 12rog. licns BunapoByBaHHS MipUAWHY OYULLAIOTE 3arMLLOK
Xpomatorpadieto Ha kornoHui (cunikarens, entoeHt 5% MeOH B CH,Cl,), ogepxytoun 10Mr BKasaHOi B 3arofioBKy
crnonyku (Buxin 2,6%) y BUMAAi TBepaoi pevoBMHM CBITMO-XoBTOro kormbopy. 'H SIMP (CDClg) p 7,89 (2H, d,
J=8,0l'u), 8,66 (2H, d, J=84ly), 7,61 (2H, d, J=7,2l'y), 7,47 (2H, t, J=7,6ly), 7,39 (1H, t, J=7.,6lu), 7,21
(1H, dd, J=6,0, 8,8y, 6,98-7,05 (3H, m), 6,72 (1H, s), 6,62 (1H, dd, J=2,0l'u, 8,4Iy), 6,56 (W, d, J=7,2Iy),
522 (1H, t, J=7,6l"y), 4,60 (2H, s), 3,98-4,04 (2H, m), 3,41 (1H, t, J=6,0lu), 2,96 (3H, s), 2,85 (2H, t,
J=4,8y), 2,15-2,21 (2H, m), 1,87-1,95 (1H, m), 1,92 (3H, s), 1,60-1,64 (1H, m); mac-cnektp 522 (MH*).

Mpuknag 14-1

(R)-(6-(1-((3,4-ancpTopbeHann)meTnnamiHo)etunigeHamiHo)-2(R)-rigpokciinaan-1-in)amig,
3-pTOpOidheHin-4-kapboOHOBOI KMCNOTH

k o)
F
S S IE:
N\I(_, N

- OH
CH,

OpepxytoTe N-(3,4-andTopbeHsnn)-N-meTunTioayetamin 3a metTogukoro, onucaHot ana cragii b) Mpuknagy 11-1,
BMKopUcToBYtouM 3,4-OudTopbeHannamiH; LinboBy CNomnyKy ooepXyloTb 3 BUXOAOM 66% y BUMMSAi TBepaoi pe4oBMHU
YKOBTOro Komnbopy. Mac-cnektp 216 (MH ™).

[o posunHy N-(3,4-gndptopbersun)-N-metuntioayetamigy (0,145r, 0,736mmonb) B 10mMn CHLCl, npu kiMHaTHIRN
TemnepaTypi gogalTb MeTun-TpudtopmeTtaHcyrnbdoHat (0,750r, 3,49Mmmonb). MNepemiwytoTe cymiw npotsarom 30xB., i
BMOANAKTL  PO3YMHHUK NI  3HWKEHMM  Tuckom. [loTiM  gopatoTb  TpeT-6yTWMOBMI  cknagHuin  eddip
(6-amiHo-2-rigpokciiHgaH-1-in)kap6amiHosoi  kucrnotn (0,78r, 2,97MMonb), a noTiMm 5mn  nipugunHy. [epemiwytoTs
cymiw npotsrom 12rog. lNicna BunapoByBaHHA NiPUANHY OYULLAIOTE 3anMLIOK XpoMaTtorpadieto Ha konoHLi (cunikarens,
eritoeHT 3% MeOH B CH,Cl,), OAEPXKYIOUMN 0,98r TpeT-6yTUnoBoro cKrnagHoro edipy
(6-(1-((3,4-gnbTOpPOEH3NN)METMNAMIHO)-eTUNiAeHaMIHO)-2-riapokciiHaaH-1-in)kapbamiHoBol  kucnotn y Burnagi Ginoil
TBepaoi pevosuHN. Mac-cnektp 446 (MH™).

JopatoTb no TpeT-6yTUNoBoro CKrnagHoro edipy
(R)(6-(1-((3,4-pncbTopbeH3nn)-meTunamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)kapbamiHoBoi  kucrnotn (180w,
4,04mmornb) Smn TpudpTOpOUTOBOI KACNOTK | NepemiwytoTe npotarom 30xB. BugansawTb PO3YMHHUK Mig 3HUXKEHUM
TUCKOM. 3anuiiok posdnHsaloTe B 15mn CH,Cly. MoTim gopatoTe Ao posvnHy 2,5-giokconiponianH-1-inoBMin cknagHui
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edip 3-bTopbideHin-4-kapboHoBoi kucnotn (150mr, 4,79mmonk) Ta Tpuetunamid (0,6mn, 4,0Mmmonb) i nepemiwyoTb
npotaroMm 12rod. BunusaiooTb CyMmill y XJIOPUCTMIA MeTWMeH, NpoMuBalTb BoAdow, cywatb Na ,SO,, nicng 4oro
KOHUeHTpyoTb. OunaloTb 3anuwoK Xxpomartorpadieto Ha KonoHui (cunikarens, entoeHT 3% MeOH B CHLCly),
onepxyloun 35Mr BkasaHoi B 3arofioBKy crionykn (Buxia 16%) y eurnaai 6inoi Teepaoi pevosnun 'H AMP (CDZ0D) n
7,88 (2H, t, J=8,0ry, 7,7 (2H, d, J=8,4ly), 7,60 (2H, dd, J=8,0, 1,2I'y), 7,47-7,55 (3H, m), 7,43-7,47 (1H,
m), 7,21-7,32 (2H, m), 7,18 (1H, d, J=8,0ly), 7,11-7,14 (1H, m), 6,71 (2H, dd, J=10,0ry, 1,2l"y), 547 (1H, d,
J=6,8Iu), 4,69 (2H, s), 4,54 (1H, q, J=7,2l'y), 4,54 (1H, q, J=6,4Iy), 3,29 (1H, q, J=7,2l'y), 3,07 (3H, s),
2,88 (1H, q, J=7,8Iw), 1,99 (3H, s); mac-cnekTp 544 (MH™).

Mpuknag 15-1

(R)-(6-(1-((4-pTOpGEHIMN)METUNAMIHO)ETUMNIOEHAaMIHO)iHaaH-1-in)amig  2'-TpudpTopmeTunbiderin-4-kapboHoBol
KMCroTK

F F
O £
F
X @gﬁ
N\F'N
CH,

3miwytoTb 1-amiHoiHAaH (1,0r, 8,1mMmornb) 3 6,6mn aumnadoi HNO 5 npu -10°C. [MepemiwyloTs ogepkaHy Cymill
npotarom 30xB., BUNMBaTb Ha Nig i NOTiM nepemiwytoTe npotsarom 30xB. BigginatoTe TBepAy pevyoBUHY, NPOMUBAIOTDL i
BOAOlo i cywatb, ofepxytoun 0,614r (42%) npogykty. Llel npoaykT 3miwytoTe 3 gu-tpeT-6yTungmkapboHatom (0,929r,
4,26mMmMornb) B TIO. 3miwyoTe ogepXaHy CyMmill i3 Hacu4eHUM BogHUM po3dnHoMm Ko,COz ang BcTaHoBneHHa pH11.
MepewmiwytoTs npotdarom 8rod., sunusaiTs B CH ,Cly, npomuBaloTb BOOOK, CylaTb | KOHUEHTPYOTb. 3anuviiok
PO34NHAIOTL B CyMillli gieTurioBoro edipy 3 rekcaHom (1:1) i BuTpumytoTb npotarom Hodi npu -10 °C. BiggingatoTb i
cywaTtb TBEpAUi NPOAYKT, oAepXyo4mn 0,57r (59%) TpeT-6yTUnoBoro CKagHoro edipy
(6-HiTpoiHAaH-1-in)kap6amiHosoi kucnotu. 'H AMP (CDCly) p 8,16 (1H, br s), 8,11 (1H, dd, J=8,4I'y Ta 2,0My),
7,34 (1H, d, J=8,4Iy), 525 (1H, q, J=8,8Iy), 4,78 (1H, br d, J=6,4Tu), 3,08-2,00 (1H, m), 2,96-2,78 (1H, m),
2,72-2,62 (1H, m), 1,93-1,83 (1H, m), 1,51 (9H, s).

o cymiwi TpeT-6yTuUnoBoro cknagHoro edipy (6-HiTpoiHAaH-1-in)kapbamiHoBoi kucrnoTtn (1,171, 4,2MMonb) Ta
CuCl (1,25r, 12,6mmonb) B 50Mn meTaHony noBineHo gogatote npu 0°C npotsarom 15x8. KBH4 (1,59r, 29,4mMmmonk).

[MepemiwytoTe cymiw npoTtarom 1rog., nicna Yoro nponyckatoTe Yepes wap dnopucuny (Florisil). BunapoByloTb
Tr®, i posunHaoTe TBepamnin 3anuwok B EtOAc. MNpoMrBatoTh CyMill BOAOHD, CyLIaTh i KOHUEHTPYIOTE, oaepytoun 0,76r
(73%) TpeT-6yTUnoBoro cknaaHoro edipy (6-amiHoiHaaH-1-in)kap6amiHosoi kucnotu. 'H AMP (CDCl,) n 6,99 (1H, d,
J=8,0l'y), 6,65 (1H, s), 6,56 (1H, dd, J=8,0ly Ta 2,0lu), 5,09 (1H, q, J=8,0ry), 4,70 (1H, br d, J=7,2lL),
3,60 (2H, s), 2,86-2,79 (1H, m), 2,75-2,67 (1H, m), 2,58-247 (1H, m), 1,78-1,69 (1H, m), 1,48 (3H, s),
2,86-2,79 (1H, m), 2,75-2,67 (1H, m), 2,58-2,47 (1H, m), 1,78-1,69 (1H, m), 1,48 (3H, s).

[o posunHy N-4-dbTopbeHann-N-meTtunTioayetamigy (0,662r, 3,4mmonb) B 10Mn gieTnnoBoro edipy npu KiMHaTHIA
TemnepaTypi gogatote Mel (0,623r, 4,4mmonb). MNepemiwyoTe cymiw npoTtarom 3rog., | BuaansioTe edip y Bakyymi.
HopatoTe TPeT-OyTUNOBUIA cknagHuii eip (6-amiHoiHgaH-1-in)kapbamiHoBoi kucnotu (0,71, 2,28MMonb), a noTiM 5Smn
nipuanHy. MNepemiwytoTe cymiw npotaroMm 12rog. BunapoByloTb MipuauH, i ovnwaoTs 3anuilok XxpomaTorpadieto Ha
konoHui (cunikarens, enoeHT 3% MeOH B CH,Cly), opepxywoum 1,26r TpeT-GyTunoBoro ckrnagHoro edipy
(6-(1-((4-cbTOpOEH3UN)METUNAMIHO)ETUMIAEHAaMIHO)-iHOaH-1-in)kapbaMiHOBOI KMCMOTW Yy BUMAA4I TBEPAOi PEeYOBUHU
CBITMO-OBTOrO Komnbopy, mac-cnektp 412 (MH™); H aMP (CD;0OD) y 7,35-7,29 (2H, m), 7,18-7,10 (3H, m), 6,70
(1H, s), 6,65 (1H, d, J=7,6l'y), 5,06 (1H, t, J=6,8My), 4,69 (2H, s), 3,06 (3H, s), 2,97-291 (1H, m),
2,84-2,77 (1H, m), 2,55-2,48 (1H, m), 1,97 (3H, s), 1,52 (9H, s).

[MepemiwyoTb cymiL 2'-TpncpTopmeTnnbicderin-4-kapboHoBoT KMcroTu (100wmr, 0,376mmonb),
N-rigpokcucykuuHimiay (43mr, 0,376mmonb) Ta DCC (77mr, 0,376MMOnNb) B 15MN XNOPUCTOrO METUMEHY NPU KIMHATHIN
TemnepaTtypi NpOTAromM 2roq. 3MiwyoTb TpeT-6yTUNOBMUIA CKNnagHui edip

(6-(1-((4-cbTOPOEH3UN)-METMNAMIHO)eTUNIAEHAMIHO)iHAAH-1-in)kapbamMiHOBOI  KMCRoTH

(129wmr, 0,313mmonb) 3 TFA (2mn) npu 0°C i nepemiwytoTb npotarom 2rod. BunaposytoTe TFA nig sHWXeHUM
TUCKOM. PO34YMHAOTL 3anuLWOK B XJIOPUCTOMY METWUNEHi | BMNapoBYlOTb Aocyxa; Li onepauii noBTOpHOOTL Tpudi.
HopatoTe 5Mn xnopuctoro MeTuneHy ta 1Mmn Tpuetunamidy. OaepkaHuii posdvH gofaTh A0 BULLE3ragaHol Cymilli i
nepemillyoTe NPOTAroM 12rod. nNpu KiMHaTHIA Temnepatypi. BunusawTbe CyMill y XIOpPUCTUA METWUSEH, NPOMUBAIOTL
Bogoto, cylwaTte Na2SC>4 i KoHUeHTpytoTb. OunLaoTb 3anuLLIoK XpoMmaTorpadieto Ha KoroHui (cunikarens, entoeHT 3%
MeOH B CH,Cl,), i ogepxytoTb 82Mr BKka3aHoi B 3arofnioBKy cnonyku (Buxia 47%) y surnagi 6inoi Teepaoil pe4oBuHN.

MS 560 (MH*); TH AMP (CDCls) p 7,83 (2H, d, J=8,0ru), 7,75 (1H, d, J=7,6I'u), 7,56 (1H, t, J=7,2l"4), 7,49
(1H, t, J=8,0luy), 7,40 (2H, d, J=8,0ry), 7,31 (1H, d, J=8,0lu), 7,26-7,21 (3H, m), 7,15 (1H, d, J=7.,6lu),
7,02 (2H, t, J=8,8I'u), 6,75 (1H, s), 6,64 (1H, d, J=7,2I'y), 567 (1H, q, J=7,6lu), 4,61 (2H, q, J=10,0lL),
2,97 (3H, s), 2,94-2,83 (1H, m), 2,75-2,68 (1H, m), 2,00-1,70 (4H, brs), 1,69-1,58 (1H, m).

Cnonyku 3a MNpuknagamn 15-2 - 15-7 ogepkytoTe B OCHOBHOMY 3a MeTOAMKO, onncaHoto B Mpuknagi 15-1.
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Mpwu-knag Hasea cnonyku Mac-cnektp
Ne (1/e)

15-2 (R)-(6-(1-((4-dTOpGeHann)MeTUNaMIHO)-eTUNIAeHaMIHO)-IHAaH-1-in)amia,  3,5-AndTopbideHin-4-kapboHoBoi  KNCNoTH | 528 (MH™Y)

15-3  [(R)-(6-(1-((4-cpbTopOeHann)meTunamiHo)-eTunigeHamito)-ingar-1-injamia  2-ptopbicheHin-4-kapboHOBOT  KUCNOTK 510 (MH*)

16-4 (R)-(6-(1-((4-cpTOopBerann)MeTunamiHo)  -eTunigeHamiHo)-iHaaH-1-injamig  2',6-audtopmeTnnbiceHin-4-kapboHosoi | 528 (MH*)
KMcnotun

15-5  [(K)-(6-(1-((4-cbTopBeHsnn)MeTUNamiHo)-eTuniaeHamiHo)- 492 (MH™)

iHoaH-1-in)amig ©ideHin-4-kapboHOBOI KUCNOTH

156-6 (R)-(6-(1-((4-dpTOopbeH3nn)MeTUNamiHo)-eTunigeHamiHo)-iHgaH-1-in)amig  3-propbicdpeHin-4-kapboHoOBOI  KMCMOTH 510 (MH*)

156-7 (R)-(6-(1-((4-cpTopBeHaunn)meTunamiHo)-eTunigeHamiHo)-iHaaH-1-injamia  3,2'-gudtopbideHin-4-kapboHosoi  kucnotn| 528 (MH)

Mpwuknag P-1

lemirigpat (R)-(6-(1-((4-dpTOopbeH3nn)MmeTuNamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amigy
GicheHin-4-kapGoHOBOI KUCOTH

LHopatTb 21,8n MeTaHony 0o 2,86kr conbBaTty
(R)-(6-(1-((4-bTOpbBeH3UN)MeTUNAMIHO)eTUNiAeHaMiHO)-2(R)-rigpokciiHgaH-1-in)aminy  6icdeHin-4-kap6oHoBoi
kncrnoTtu. [ponyckaloTb OAepXaHWi pPo34YMH Yepe3 inbTp, IMNPErHoBaHWW BYrinnaM, i NpoMuBaloTb dinbTp 241
MeTaHony. [opawTe Ao po3dnHy 5,7kr Boan npotsarom 35xB., a MOTIM 3aTpaBOYHi Kpuctanu remirigpaTy
(R)-(6-(1-((4-pTOpBeHann)MeTUNamiHo)eTunigeHamiHo)-2(R)-rinpokciiHgaH-1-in)amigy  6ideHin-4-kapGoHoBoi
kncnotun. Yepes 20xB. gogatoTe 1,15kr Bogun, a noTim 15r satpaBoyHMX KpucTtanis. Yepes 1rog. gogaoTth we 1,15kr
Boaun npotarom 30xB., a noTim 15r 3aTpaBodHUX Kpuctanie. Yepes 10xB. gogatoTe 3,4kr Bogu npoTdrom 1rog., i
nepemillyloTb CYyCneHsito npu KiMHaTHIN TemnepaTtypi npotarom 1rod., a notim npu 0°C npotsirom 45xB. Bigginatotb
TBEpOWUMA NPOQYKT hiNbTPyBaHHAM, NMPOMUBAIOTE OXONOLKEHOW cyMiwwio 11,4n meTaHony Ta 2,9n Bogu i cywarthb,
ofepXKyto4mn 2,19kr BkazaHoi B 3aronoBKy cnonyku y Burnagi 6inoi Teepgoi peHoBUHN.

Mpuknag P-2

Iemirigpat (R)-(6-(1-((4-pTOopbeH3nn)MmeTUNamiHo)eTunigeHamiHo)-2(R)-rigpokciingaH-1-in)amigy
OideHin-4-kapboHOBOI KMCOTH

PoauuHsitote  conbBat  (R)-(6-(1-((4-pTOpOeHann)meTunamiHo)-eTunigeHamiHo)-2(R)-rigpokciiHgan-1-in)amigy
OicpeHin-4-kapboHoBoi kucrnoTu (2,0r) B MetaHoni (24mn) npu 20-23°C. [JopawTs A0 po3duHy Bogdy (5mn), a noTim
3aTpaBOYHi KpucTtanu remirigpaty (20mr). MepemiwytoTe cymiw npotarom 2rog. npu 20-23°C, nicns Yoro oxonogXyoTb
po 0-5°C. Cymiw inbTpytoTh, NPOMUBAIOTL 0cafd MeTaHonom (8mn) i Bogoto (2mn) i cywartb y Bakyymi npu 50-60°C
npotarom 16rog., ogepxxytoun 1,66r BkasaHoi B 3arofioBKy CMOMyKu.

Mpwuknag P-3

Iemirigpat (R)-(6-(1-((4-pTOpOeH3nN)MeTUNaMiHo)eTUNigeHamiHo)-2(R)-rigpokciingaH-1-in)amigy
OicbeHin-4-kapboHOBOI KMCROTH

3miwyoTb PO34UH aueToHITpUNbHOro conbBaTty (R)-(6-(1-((4-dpTOpPOEH3MN)
MeTunamiHo)eTunigeHamiHo)-2-rigppokcun-1-icbeHinaminoivgany (101r) ta metaHon (1,2n) 3 Darco G-60 (5r). Micnsa
nepemiwyBaHHa npoTarom 15-30xB. npu 15-25°C cymiw ginbTpytoTh | NpoMUBaloTh BigdinbTpoBaHy TBEpAY PeYHOBUHY
meTaHornom (0,4n). OogatoTe Ao ob'egHaHnx ginbTpatie Bogy (0,4n), obnonickytloTs | godalTb 3aTpaBOMYHI KpUcTanm
remirigpaty (1,5r). MNepewmiwytoTe cymiw npoTtarom 2-3rod. npu 15-25 °C, nicna 4oro oxonomkytoTe o 0-5°C i
nepemilwyoTb gogaTkoBo npotsarom 90xe. Cymiw dinbTpyoTe, NPOMUBaKOTL ocag oxonogkeHum o 0-5°C metaHonom
(0,8n) i Bopgoto (0,2n) i cywatb y Bakyymi npu 47-53°C npotdarom 20road., ogepxytoun 88,71 BkasaHOI B 3arosfioBKy
CMOITyKM.

Cnonykun 3rigHo 3 UMM BUHaxXo4oM MOXHa BBOOAMTU B OpraHiaM okpemo abo y ¢opmi hapmaleBTUHHUX KOMMIO3ULiN,
To6TO B KOMOGiHaUil 3 dapmaueBTUYHO MPUNHATHUMU HOCISMKM abo HanoBHIOBa4YaMmW, Nponopuis Ta npupoga SKMX
BM3HAYaloTbCsl PO3UMHHICTIO Ta XiMIYHUMK BRacTMBOCTSIMWM BUOGpaHOi cnonyku, o6paHuM LWsaxXoM BBEOEHHs Ta
CTaHOapTHOK hapMaLeBTUHHOK NpakTUKor. CnomyKu 3rigHO 3 UMM BUHAXO4oM € edheKTMBHUMK cami no cobi, npoTe ix
MOXHa BBOAWTM OO CKMagy KOMMO3WLIM Ta 3acTocoBYBaTW y popMi iXHiX (hapMaueBTUYHO MPUIAHATHUX conenr 3
MipKyBaHb CTabinbHOCTI, 3pyYHOCTI, PO3YMHHOCTI Towo. Ha npaktuui cnonykn ®opmynu | 3BUYaHO 3aCTOCOBYIOTb Y
opMi  hapMauUeBTUYHMX KOMMNO3UUiA, ToOTO B cymiwax i3 dapMaueBTUYHO NPUAHATHUMKU Hocismu abo
po3pimxyBayamu.

TakMM 4YMHOM, LEn BUHaXig NPOMNOHYe dapMaueBTUYHI KOMNo3uuil, ski MicTaTb crnonyky Popmynm | Ta
hapMaLeBTUYHO NPUIAHATHUMIA po3pigkyBad. Llel BWHaxin nNponoHye TakoXk BignoBiOHY ynakoBKy (B TOMY 4WCHi
€TUKETKY), fKa BKNtoYae hapmaueBTUYHI KOMNO3ULiT, WO MICTATb cnonyky dopmynu |.

Cnonykn dopmynu | MOXHa BBOAUTU B OPraHiamMm pPisHOMaHITHUMK wWnaxamu. [pu nikyBaHHI nauieHTa, KoTpui
CTpaxgae Ha posnafu, onucaHi B LboMy AOKYMEHTI, cnonyky ®opmynu | MoxHa 3acTocoByBaTh B Oyab-sikii dhopmi abo
pisHOBMAOI, KOTpUA 3abesnedye GiOQOCTYNHICTE CMNOMYyKM B e€(EKTUBHIMA KibKOCTI, B TOMY 4MChi nepopanbHUMK Ta
napeHTepancHUMK  Wnaxamu. Hanpuknag, cnonyku dopmynm | MOXHa BBOAMTU B OpPraHiaM nepopasbHUM,
iHranALinHAM, NiGWKIPHUM, BHYTPILLHBOM'S30BMM, BHYTPILIHBOBEHHUM, Yepes3LKipHUM, IHTpaHas3anbHUM, peKkTarbHUM,
Yepe3ovHUM, MicLeBUM, MiA'A3U4HUM, 3alliYHMM WnsaxaMy Towo. Ak npaBuio, Npu fnikyBaHHI po3nagis, onucaHux B
LUbOMY JOKYMEHTI, NepeBara BioAaeTbCsl NepoparnbHOMY 3aCTOCYBaHHIO.

daxiBelb y ranysi NpuroTyBaHHSA NikapCbKkuX npenapaTiB Moxe 6e3 yTpygHeHb BMOpaTu BignosigHy cdopmy Ta
cnoci6 BBeOeHHsi Cnonyk 3rigHO 3 UMM BUMHAXOOOM B OpPraHiam, 3anexHo Bif KOHKPEeTHUX XapakTepucTuK BMOpaHoi
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cnonyku, posnagy abo xBopobnvBoro ctaHy, WO nignsarae nikyBaHHio, CTagii po3BUTKY posnagy abo XxBopobrmBoro
CTaHy Ta iHWWX pereBaHTHUX obcTaBuH. [[MB. MoHorpacilo Remington's Pharmaceutical Sciences, 18t Edition,
Mack Publ. Co. (1990)].

dapmaleBTUYHI KOMMO3ULIT BUFOTOBMSAOTE cnocobamu, gobpe BigoMuMK B chapMaleBTUYHIA npakTuyi. Hocin abo
po3pigkyBad Moxe sBNATM coboto TBepaui, HaniBTBepauin abo pigkui matepian, skuin mMoxe OyTn Hociem abo
cepenoBuLLEM AN aKTUBHOIO iHrpedieHTa. BignosigHi Hocii abo HanoBHoBadi fobpe Bigomi B ranysi. dapmauesTnyHa
komnosuuia Moxe OyTuM npucTtocoBaHa ANA nNepoparbHOro, iHransuinHoro, napeHTepanbHoro abo MicueBoro
3acTOCyBaHHsi i Moxe OyTu BBedeHa B opraHiam nauieHTa y dopmi TabneTok, kancyn, aepos3osniB, iHranauiiHuX
NiKapcbknUX hopM, Cyno3nTOpIiB, PO34NHIB, CYCNEHsiin ToLlo.

Cnonyku 3rigHoO 3 UMM BUHaxXo4oOM MOXHa BBOOAMTW B OPraHiaM nepoparnbHo, Hanpuknag, B KombiHauii 3 iHepTHUM
pospimxkyBadeMm abo B kancynax, abo y ¢opmi npecoBaHux Tabnetok. [na uinend nepopansHOro TepaneBTUYHOro
3acTOCYBaHHA 3ragaHi Crnonyku MoxkHa KoMOiHyBaTK 3 HanoOBHIOBa4aMK i 3aCTOCOBYBATU y hopMi TabneTok, NacTurok,
Kancyn, enikcupie, cycneHsii, cuponis, obnaTok, XXyBanbHUX ryMmoK Towo. Lli npenapatin MoXyTb MICTUTK SIK aKTUBHURA
iHrpepieHT WoHarMeHwe 4% cnomnyky 3rigHoO 3 LM BUHaxXodoM, NpoTe KiMbKiCTb 3ragaHoi Crnonyku Moxe BapitoBaTh
3aneXHo Bif KOHKpeTHOI copmu i ctaHoBUTU Big 4% (mMac.) oo npnbnuano 70% (Mac.) aosoBaHoi oamHuui. Kinbkictb
cnonykn B koMmnosuuii 3abeanedvye BignoBigHe Ao3yBaHHSA crnonyku. Komnoswuii Ta npenapaTti 3rigHO 3 BMHAXOLOM,
AKMM BigOaeTbCca nepeBara, MoXe BU3Ha4YMTU caxiBelb.

TabneTtku, nintoni, Kancynu, NacTUKU TOLLO MOXYTb MICTUTU TakoX ogHy abo Kinbka Takux AOMOMDKHUX PEHOBUH:
B'SXKyYi, Hanpuknag, MIKpOKpUCTaridHy LUenonosy, TparakaHToBy kamenb abo XenaTWH; HanoBHIOBadYi, Hanpuknag,
Kpoxmanbe abo nakTosy; AesiHTerpatopu, Hanpuknag, anbriHoBy KUcnoTy, npumorenb (Primogel), KykypyasaHui
Kpoxmanb TOLWO; 3MallyBarbHi areHTn, Hanpuknag, creapaT MmarHito abo CrepoTekc (Sterotex); KoB3HI areHTw,
Hanpuknag, KOMOIOHWMIA OioKCuO KpeMmHil; MOXyTb OyTW godaHi TakoX nigconogkyBadi, Hanpuknag, caxaposa abo
caxapuH, abo cMakoapoMaTWyHi OOMIllKW, Hanpuknag, M'aTa, Metuncaniyunar abo anenbCUHOBWIK apomaTtusaTop.
AKWO [030BaHO NiKapCbkol hOPMOD € Kancyna, TO BOHa MOXe MICTUTW, OKpiM MaTtepianiB BuLle3ragaHux Tunis,
piOKWIA HOCIW, Hanpuknag, nonieTuneHrnikone abo XMpHY onito. |HWi fao3oBaHi nikapcbki opMU MOXYTb MICTMTU
Pi3HOMAaHITHI iHWI MaTepianu, Sk 3MiHIOLTL i3nyHY hopMy [O30BaHO! OAWHWLI, Hanpuknag, y Burmsgi o6onoHok.
Tak, Tabnetkn abo ninoni MoXyTe MaTu OBOONMOHKY 3 LyKpy, Wenaky abo iHWwux maTtepianie. Cuporn, okpiM crnomnyk
3rigHO 3 BMHAxXodoM, MOXe MICTUTWM caxapo3y fK MiAconomKyBad Ta MeBHi KOHCepBaHTW, MirMeHTW i GapBHUKM Ta
apomatusaTtopu. MaTepianu, IO 3aCTOCOBYIOTBCSH MPU BUTOTOBMEHHI LMX PIZHOMAaHITHUX KOMMO3WUUin, MalTe 6yTu
dhapmaLeBTUYHO YNCTUMK T8 HETOKCUYHUMUW Y BUKOPUCTOBYBaHUX KiNTlbKOCTSIX.

[ns nepoparnsHOro Ta napeHTepansHOro TepaneBTUYHOrO 3aCTOCYBaHHS CMOSTyKM 3riAHO 3 UMM BMHAxXoOOM MOXYTb
OyTu BBedeHi Jo cknagy pos3uduHiB abo cycneHsin. Lli npenapatu, sk npaBuno, mictaTb woHarmeHwe 0,1% cnonyku
3rigHO 3 UMM BMHaxodoM, NpOTe KiNbKiCTb 3ragaHoi Crnonykn Moxe BapitoBatu i ctaHoButu Big 0,1% (mac.) go
npubnusHo 90% (mac.) npenapaty. Kinbkicte cnonyku Popmynu | B Takmx komnosuuiax sabeanedye BignosigHe
[O3YBaHHA Cnonykn. PosumHu abo cycneHsii MOoXyTb MICTUTU Takoxk ofHy abo Kinbka TakuxX SOMNOMIKHUX PEYOBUH:
CTEepWrbHi  po3pimKyBadi, Hanpuknag, BoOAy AN iH'€KUii, COMbOBUIM pPO34YMH, HeneTKi onil, nonieTuneHrnikoni,
rniuepuH, nponineHrnikonb abo iHWI CMHTETUYHI PO3YMHHMKKN, NPOTUMIKPOOHI areHTn, Hanpuknag, 6eHaunoBun cnupt
abo MetunnapabeH; aHTUOKCUOAHTW, Hanpuknag, ackopbiHoBy kucroTy abo GicynbdiT HaTpilo; XxenaTytodi areHTw,
Hanpuknag, eTuneHgiamiHTeTpaouToBy KUCNoTy; BydepHi cnonyku, Hanpuknag, auetatu, uutpatu abo docdaTu, Ta
areHTW ONs peryroBaHHA TOHIYHOCTI, Hanpuknag, xropug HaTpito abo gekctposy. MNpenapatu AnA NapeHTepansHOro
3aCTOCyBaHHsi MOXYTb OyTW BMilLlEeHi B amnyrnuv, ogHOpas3oBi Wwnpuym abo 6aratono3oBi ¢prakoHU, BUrOTOBMEH 3i ckna
abo nnactmacu. Komnoauuii Ta npenapaTu, SkMM BigaaeTbCa nepesara, MoXe BU3Ha4MTK daxiBelpb.

Cnonykn 3rigHo 3 UUM BMHAxXoO4OM MOXHa 3acTOCOBYBATWM TakoX MiCLEBO, i B Takux BuUNagkax HOCI Moxe
BiANOBIAHO MICTUTW PO34MH, MaseBy abo reneBy OCHOBY. Taka OCHOBa MOXe MICTUTUW, Hanpuknag, ogHy abo kinbka
TaKUX PEYOBWH: BaseniH, faHoniH, nonieTuneHrnikoni, OMKONMMHUA BiCK, MiHeparibHe Macno, po3pimXyBaui,
Hanpuknag, Bogy Ta CnupT, Ta eMynbraTopu, a Takox crabinisatopu. Jlikapceki dopMy Onst MiCLLeBOro 3acToCyBaHHs
MOXYTb MicTUTK crnionyky dopmynu | abo 1i hapmaLeBTUHYHO NPURHATHY Cinb B KOHLEHTpaLii (Maca Ha oguHuuo o6'emMy)
Big npnbnunaHo 0,1% po 10%.

Cnonyku dopmynu | € aroHicTamn myckapuHoBux peuentopis M-1. Kpim Toro, cnonykun ®opmynu | € cenektuBHMmMun
aroHicTaMu 3a3Ha4eHoro KOHKPETHOrO MyCkapUHOBOro pelenTopa. Cnonyky 3rigHoO 3 UM BUHaxo4oM MatlTb 0cobrnvBo
KOPWCHI BNacTMBOCTi 3 TOYKM 30py IXHbOI 6GiogocTynHocTi, dapmaKkokiHeTukn, 6e3nedyHocTi Ta edeKTUBHOCTI.
MyCKapWHOBI aroHicTh, B TOMY YWChi iXHI Npocinb 3B'A3yBaHHS 3a NigTUNaMu, MOXHa igeHTUdgIKyBaTu cnocobamu,
nobpe BigoMnmK B nNpakTuLi.

3rigHO 3 o4HMM i3 BapiaHTIB 34IMICHEHHS, Liell BUHaxig npomnoHye cnocobu nikyBaHHA posnafiB, NoB'S3aHMX i3
MYyCKapVWHOBUMW peLenTopamMu, SKi BKOYaloTb BBEOAEHHS B OpraHiaM nauieHTa, KOTpUl notpebye Takoro nikyBaHHS,
epeKTUBHOI KinbkocTi cnonykn dopmynu |. Tob6To B LbOMY BMHAXOAi MAKTLCS Ha yBasi pisHOMaHITHI poanagu, aragaHi
B LbOMY OOKYMEHTI SIK Taki, Wo nignaraioTb MiKyBaHHIO, Ta iHWI Bigomi daxiBuam posnagu, AKi MOXHa nikyBaTu
3ragaHuMK aroHictamu.

YncneHHi poanagn, KOTpi MOXHa NiKyBaTU MYCKapUHOBMMW aroHictamu, € BigOMMMW i BigNoBigaloTe BCTAHOBMEHUM
Ta NPURHATMM Knacudikaliam, B TOW Yac K iHWi HegocuTb BigoMmi. Hanpuknag, nisHaBanbHa 30aTHICTb € cknagHuM Ta
iHogQI HeQoOCUTL YiTKO BU3HaYeHUM saBuLeM. LLInpoko Bigomo, ogHak, WO nisHaBanbHa 34aTHICTb OXOMNJI0E PiI3BHOMAaHITHI
"chepn”. [lo Takmx cchep HanexaTb KopoTKodacHa naMm'aTb, AOBroYacHa nam'stb, poboda nam'aTb, BUKOHaBY dhyHKLUT
Ta yBara.

MaeTbca Ha yBasi, WO CNONYKW 3rigHO 3 UMM BWHAxXxod4OM € KOPUCHUMW NpW MiKyBaHHi poa3nagiB, KOTpi
XapaKTepusylTbCs NOPYLLEHHAMI B Oyab-skili 3 BULLe3ragaHnx cdep abo B iHWMX acnekTax nisHaBanbHOI 34aTHOCTI.
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Takum 4YuHOM, TepMiH "poanagu nisHaBarbHOI 3gaTHoOCTI" oxonnioe OGyOb-AKMn poanag, WO XapakTepuayeTbes
NOpYLIEHHAM B OAHIlh abo KinbKox cdepax nisHaBanbHOI 30aTHOCTI, B TOMY 4YWUCRi (ane He TinbKW) nopylleHb
KOPOTKOYaCHOI Nam'saTi, 4OBroYacHol nam'aTi, poboyoi nam'aTi, BUKOHABYMX (DYHKLi Ta yBaru.

OpgHMM i3 posnagiB nisHaBanbHOI 34aTHOCTI, SKWWA Mignsrae NiKyBaHHIO 3rigHO 3 UMM BWHaxo4oM, € BikoBe
3HWXKEHHSA NisHaBanbHO| 3gaTHocTI. Lie poanag y npakTuui YiTKo He BM3HaYeHWi, ane BKtoYae nocrnabneHHs dyHKLin
B pi3HMX cdhepax nisHaBarnbHOI 34aTHOCTI, 30Kkpema, naMm'aTi Ta yBaru, SIKUM CYNpOBOAXYETbCA CTapiHHA. |HWUM
po3nadoM nisHaBanbHOI 30aTHOCTI € NOMipHa HemoCTaTHICTb NisHaBanbHOI 3gaTHOCTI. Llell poanapg TakoX 4iTKo He
BU3HAYEeHU B NpakTUUi, ane BiH Bko4ae nocnabneHHs ¢yHKUIR B pisHMX cdepax nNisHaBanbHOI 34aTHOCTI i
BBAXaETbCA TUMOBMM ANS rpPynu nauieHTiB, BinblWicTe 3 AKkUX cTpaxaae Ha xBopoby AnbureiiMepa B MOYaTKOBMX
cragiax. e ogHum posnagom nisHaBaribHOI 34aTHOCTI € MOripleHHs Ni3HaBaribHOI 34aTHOCTI, noB'a3aHe i3
LWn3odpeHiet. 3anekHiCTe MK NOpYLUEHHAMMW MisHaBanbHOT 34aTHOCTI Ta iHWMMKW CUMNTOMaMK WKN30dpeHii Ha uUel
Yac OCTaTOYHO Lie He 3'AcoBaHa. Y AeAKUXXB.OpUX cnocTepirannuca sBuLla MoripleHHa nisHaBarbHOI 30aTHOCTI
33a0Bro 4O PO3BWUTKY BMPa3HWX CUMMMNTOMIB, B TOM Yac fK B iHLWWX Mi3HaBaribHa 34aTHICTb noripwysBanaca nicns
nepworo Hanagy 3 noganbwumn peuuaneamu. Llle ogHMm posnagom nisHaBarbHOI 34aTHOCTI € MOopyLIEeHHA
nisHaBarbHOI 30aTHOCTI, CNpUYMHEHe XimioTepanieto. Y XBOpuWX, AKMX NigaaoTb XiMioTepanii 3 npuBoay paky, MOXyTb
BUHMKATW MNOFIPLUEHHS NisHaBanbHOI (OYHKLii, | Ue noripleHHs Moxe OyTu TpuBanum. KpiM Toro, nopyLleHHsiMu
nisHaBarbHOI 34aTHOCTI, KOTpi MOXHa IiKyBaTW 3rigHO 3 UMM BMHaxo4oM, € Taki, WO MOXYTb BMHMKATW BHacmnigok
Pi3BHOMAHITHMX HCYNbTIB (MOWKOOKEHb, Hanagie abo TpaBM), OO SKWX HamnexaTb anonnekcis, ilwemis, rinokcis,
3ananeHHs, iHgeKUinHi npouecn, a TaKkoX posnagu nNisHaBanbHO! 34aTHOCTI, KOTpi  BUHWKaOTb  nicna
A0PTO-KOPOHaPHOTO LYHTYBAHHSA Ta TpaHcnnaHTauii, anonnekcii, uepebpanbHol ilemil, TpaBM CNUHHOIO MO3KY, TPaBMm
rorfioBM, nepuHaTtarnbHOl FNoKCii, CUHAPOMY arnkoroflbHOro OTPYEHHS Mrloda, 3YNWHKW cepuda Ta rinornikeMivyHoro
MOLIKOOXKEHHS HEWPOHIB, CyAWHHOT AeMeHUii, ©aratoiHpapKkTHOI AemeHuii, Gi4Horo amioTpoiYHOrO CKIeposy,
XiMioTepanii Ta po3cCiaHOro ckrepoay.

LLlogo BinoMux poanagis, KOTpi BionoBigaTe BCTAHOBNEHUM Ta NPUAHATUM KnacudgikaliamM sK Taki, Wwo nigaarTbes
NiKyBaHHIO MYCKapWHOBMMM aroHictamu, To Ui knacudikauil MoXXHa 3HaWTK B pisHOMaHITHUX gxepenax. Hanpuknag, Ha
Luen 4ac YetBepTe BuAaHHA [oBigHMKA 3 AiarHOCTMKM Ta CTaTUCTMKM NcuxivHux posnagis (Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV™), 1994, American Psychiatric Association, Washington, D.C.) nponoHye
AiarHOCTUYHI MeToauKK ANs ineHTudikauii YucneHHNX poanaais, aragaHuX y LUboMy OOKYMeHTI. Knacudikaudito 6araTbox
poanagis, 3aragaHux y LboMy OOKYMEHTI, MOXHa 3HaWTK Takox y MixkHapogHin knacudikauil 3axsoptoBaHb, BuaaHHs 10
(International Classification of Diseases, 10" Revision (ICD-10)). ®axiBusM BiAoMO, LIO ICHYIOTb TaKox
anbTepHaTUBHI HOMEHKNaTypu, CMCTeMU Ho3ormoril Ta knacudikauii onucaHux B LUbOMY OOKYMEHTI poanagis, B TOMY
yucni posnagie, onucaHmx B DSM-IV Ta ICD-10, i wo TepmiHonoria Ta cucteMu knacudikauii po3BnuBaloTbCA pasoMm i3
nporpecom B ranysi HaykoBoOi MeguLUHK.

Y BapiaHTax 34iNCHEHHSs, KM BigOoaeTbCcsi ocobnuBa nepesara, el BMHaxig NPonoHye cnocobu nikyBaHHs
poanagie, BUOpaHUX 3 rpynu, OO SIKOI BXOAATb: po3nagun nisHaBanbHOI 34aTHOCTI (B TOMY 4ucri BIiKOBUIA poanag
nisHaBarbHOI 34aTHOCTI, MOMIpHa HEOOCTaTHICTb Ni3HaBanbHOI 30aTHOCTI, NOTipWeHHs MisHaBanbHOI 34aTHOCTI,
noB'a3aHe i3 LWKM30odpeHieto, Ta NoriplleHHa NisHaBanbHOI 34aTHOCTI, cripuyuHeHe ximioTepanieto), ADHD, posnaawn
HacTpolo (B TOMy 4ucni Aenpecis, MaHiga, GinonapHi poanagu), NcMxo3n (30Kpema, LUM30gpeHis Ta poanagu
LWKN30dpeHiMHOro TUNy), AemeHuis (B ToMmy 4ucni xsopoba AnbureiMepa, OemeHuis, cnpudvHeHa CHIL, cyaouHHa
OEMEHLA Ta AeMeHLia 3a BigCyTHOCTI xapakTepHoi rictonorii), xsopoba lMapkiHcoHa Ta xopes 'eHTiHrToHa, Goni (B
TOMy 4mcri roctpi Goni Ta XpoHidHi 6oni), kcepocTomis (cyxicTb y poTi), 3axBoptoBaHHsA Tina JleBi (B Tomy uumcni
AndysHe 3axBoptoBaHHA Tina Jlesi), adasia (B TomMy 4ucni nepBuMHHa adasia Ta cUHOPOMWU NepBMHHOI adasii),
riNOTEH3MBHI CUHAPOMW Ta XPOHIYHI KomiTh, B TOMy 4ducni xeopoba KpoHa, koTpi (cnocobu) BkmoYaoTe BBEOEHHS B
OopraHiaM nauieHTa, KoTpuiA noTpebye Takoro nikyBaHHS, edeKTUBHOI KinbkocTi crnonykn Popmynu |. TobTo Uen
BMHaxig nepenbadvae 3acTocyBaHHA cronykun Popmynu | abo Ti dapmalyeBTUYHOI KOMNo3uuii Ana BUFOTOBMEHHS
nikapcbkoro 3acoby Ana nikyBaHHS poanagis, NOB'A3aHUX i3 MyCKapUHOBUMW peLienTtopami.

MaeTbca Ha yBasi, Wo TepMiHM "nikyBaHHA", "nikyBaTh" OXOMMOTH NOKPaLleHH CMMNTOMATUKK, MOB'A3aHol 3
KOXXHUM 3 ONMUCaHUX B LbOMY OOKYMEHTI po3nagiB, Nos'a3aHMX i3 MycKapuHOBUMU pelentopamu. MaeTbca Ha yBasi
TakoX, Lo daxiBelub MOXe BMIAWHYTW Ha 3ragaHi po3nagu LUMSXoM NiKyBaHHs nauieHTa, KOTPWWA Ha AaHui 4ac
cTpaxgae Ha Takuil poanad, abo WnaxoM npodinakTUYHOro fikyBaHHSA NauieHTa, KOTPUA BBAXaETbCA CXUITBHUM OO
Takux poanagi, edeKTUBHOW KinbKicTio cnonykm dopmynu |. Takmm 4YMHOM, TepMiHW “nikyBaHHs", "nikyBaTtun"
CTOCYIOTbCA BCiX MpoUECiB, A0 SIKWX HarexaTb CMOBIMbHEHHsl, NepepuBaHHs, NPUNUHEHHSs, perynoBaHHa abo
3YNUHEHHs1 PO3BUTKY PO3nafiB, ONUCaHUX B LbOMY AOKYMEHTI, ane He 0bOB'A3KOBO O3Ha4aloTb MOBHE YCYHEHHs BCIX
CMMNTOMIB pO3nagy, a TaKoXK OXONsolTb NPOMINAKTUKY Taknx posnagis.

MaeTbca Ha yBasi, Lo Lell BUHaXia OXONnStoe KOMMMEKCHe fiKkyBaHHS po3nafiB, onMcaHnx B oMy AOKYMEHTI. BinbLu
KOHKpeTHO, cnonykn dopmynu | € KopucHUMK Npu nikyBaHHi poanagis, Npyu SAKMX OAHWM i3 CUMMTOMIB € MOripLleHHs
nisHaBarbHOI 30aTHOCTI, B KOMOiHaUil 3 Pi3HOMAHITHUMMW IHWNMW TEPaneBTUYHUMW areHTamK, 3oKkpema, B koMbGiHauii 3
nigcuntoBadyamMn NOrnuMHaHHA ageHo3nHMoHodocdaty (AMPA); 3 TUNIMHUMKM Ta aTUNIYHUMW aHTUNCUXOTUHHUMMU
areHTamy, B TOMY YWCMi 3 OfaH3aniHoM; i3 pPi3HOMaHITHAMW areHTamu, Hanpuknag, 3 aroHictamm mGIuR, 3
aHTaroHictamn N-metun-D-acnaptaty (NMDA), 3 iHribitopamu IL 1-6, 3 iHWWMKU XOMiHEPriYHAMKU areHTamu, B TOMY
yucni 3 iHriGiTopamu xoniHecTepasw, Hanpuknagd, TakpUHOM Ta [OHeneawurioM, Ta 3i cnonykamu, sk iHribyoTb
nepepobneHHs aMinoigHNX NPOTEIHIB, B TOMY YMCHi 3 iHriGiTopamy nepepobneHHs aminoigHUX NonepeaHuKis NpoTeiHiB
Ta aHTUTInamu, CnNpsiMOBaHMMK MPOTU aMinoigHWX NPOTEIHIB; 3 aHTMAenpecaHTamn, B TOMY YUCHi i3 CenekTUBHUMMU
(SSRI) Ta HecenekTUBHMMM iHriGiTOpaMn 3acBoeHHs cepoToHiHy (SNRI), Hanpuknag, i3 dnyokCETUHOM, NapOKCETUHOM
Ta BeHNnadaKkCMHOM; 3 aHKCioniTuKamu; Towo. BeaxkaeTbes, WO BULLe3ragaHi kombiHauii € cuHepriYHO cnpuaATIMBUMA i
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3abe3nevyloTb ePeKTMBHICTb NPWM 3acToCyBaHHI B A03aX, fKi CknagaloTb He3HaudHy 4acTKy 003, HeobxigHux ans
OOCATHEHHS TaKoro camMoro edpekTy B pasi 3acTOCYBaHHSA OKpeMUX KOMMOHEHTIB.

3rigHo 3 BULLe3ragaHMKM cnocobamy KOMMITEKCHOTO FiKyBaHHS, Liel BMHaxig MPOMOHYe TaKoX MpOAYKT, KOTpWi
MiCTUTb cnonyky Popmynu | Ta oauMH abo Kinbka TepaneBTUYHWX areHTiB, BUOPaHUX i3 rpynu, OO0 siKoi BXoOSTb
nigcunioBadi AMPA; TUNOBMI Ta aTWMnoBi AHTUNCUXOTWYHI areHTW, B TOMY 4WChi onaHs3anid; aroHictn mGIuR;
aHTaroHictu NMDA,; iHribitopn IL 1-6; iHriGiTopn XxoniHecTepasu, Hanpuknag, TakpuH Ta OOHenesun; Crornyku, sK
iHriOyOTb NepepobneHHss aminoigHMX MPOTEIHIB, B TOMY YMCHi iHFiGITOpM NepepobrneHHs aminoigHWX nonepenHukis
NPOTEIHIB Ta aHTUTINa, cnpAMOBaHi NPOTWM aMinoigHMX NpoTeiHiB; aHTugenpecaHtu, B Tomy uncrni SSRI Tta SNRI,
Hanpuknag, dryokceTuH, NapoKCeTUH Ta BeHnadakcuH; Ta aHKCIoNiTUKM, K KOMNIEKCHWI npenapart A58 O4HOYacHoro,
OoKpemoro abo MoCnigOBHOMO 3aCTOCYBaHHA MpW MiKyBaHHI po3nagie, Npyu SAKUX OQHMM i3 CUMMNTOMIB € MOTipLIEHHS
nisHaBarbHOI 34aTHOCTI. 3a iHWWM BapiaHTOM 3AINCHEHHSs, Lell BMHaXig NPOMNOHYE TaKOX 3aCTOCYBaHHSI CrOSyKu
®opmynu | cninbHo 3 ogHMM abo KinbkoMa TepaneBTUYHUMU areHTamu, BUOpaHumu 3 rpynu, OO0 AKOl BXOOATb
nigcuntoadi AMPA; TunoBi Ta aTuUnoBi @HTUMNCUMXOTMYHI areHTn, B TOMY 4ucChi onaH3aniH; aroHicth mGIuR;
aHTaroHictn NMDA,; iHribitopn IL 1-6; iHriGiTopn xoniHecTepasu, Hanpuknag, TakpuH Ta OOHeneswusl; Crnosyku, sk
iHriGy0Tb NepepobneHHs aminowHUX NPOTEIHIB, B TOMY 4YWCNi iHriGiTopn nepepobneHHa aminoigHuxX nonepeaHukis
NPOTEIHIB Ta aHTUTINa, cnpsAMoBaHi NPOTWM aMinoigHMX NpoTeiHiB; aHTugenpecaHTu, B Tomy uncrni SSRI Tta SNRI,
Hanpuknag, dryoKkCceTuH, NapoKCeTUH Ta BeHradakCuH; Ta aHKCIoNiTMKW, ANa BUrOTOBMIEHHS Fikapcbkoro 3acoby sk
KOMMJIEKCHOro npenapary Ans 04HOYacHoro, okpemoro abo NocnigoBHOMO 3acTOCYBaHHA NpW NiKyBaHHI posnagis, npu
SAKUX OOHWM i3 CUMMTOMIB € NOTipLLUEHHA MisHaBarbHOI 34aTHOCTI.

Y 3Ha4eHHi, BXXMBAHOMY B LbOMY OMWCI, TEPMIH "ogHoYacHe, okpeme abo MOCrigoBHE 3acCTOCYBaHHA" o3HaYae, Lo
ABa abo binblue TepaneBTUYHUX areHTIB 3aCTOCOBYIOTbCA B MeXax nepiogy Yacy, Skuii 3abesnedye BUSBNEHHS NEBHOMO
nikyBanbHoro edekTy BCiX 3ragaHux TepaneBTMYHUX areHTiB y MEeBHUA MOMEHT 4Yacy. |Hakwe Kaxkydu, nepiogu
TepaneBTMYHOI aKTMBHOCTI MaloTb LLOHAMEHLLE YacTKOBO NepekpuBaTUCa OQUH 3 OQHWM, XOo4a BOHM He 0BOOB'A3KOBO
MatoTb BYTU OQHOYACHUMN.

TepMmiH "nayieHT" y 3Ha4YeHHI, BXXMBAHOMY B LIbOMY OMWCI, O3Ha4Yae ccaBLs, KOTPUIA CTpaxaae Ha oauH abo Kinbka
pos3nagiB, NoB'A3aHMX i3 MycKapuHOBMMK peuentopaMmu. MaeTbca Ha yBasi, Wo npuknagaMmn XUBWUX iCTOT, §K
OXOMSOTLCA UMM TEPMIHOM, € MOPCbKi CBMHKW, COOakW, KOTW, NautokW, MWL, KOHi, Benuka porata xygoba, BiBLi,
CBWHI Ta nogun.

Y 3HaueHHi, BXMBaHOMY B LbOMY OMNuUci, TepMiH "edekTMBHa KinbkicTe" cnonykun Popmynu | o3Ha4vae KinbkicTb
(To6TO O03Y), ePEKTUBHY 3 TOUKU 30pY NiKyBaHHS ONUCAHMX B LbOMY AOKYMEHTI poanagis.

EdpekTuBHY KinbkicTb Moxe ©e3 yTpyAHeHb BMU3HAYMTU AiarHocT, SKUA Bede XBOPOro, 3aCTOCOBYIOYM 3BUYalHi
METOOUKN Ta CnocTepiralydn pesynbTaTu, ogepkaHi B aHanoriyHux Bunagkax. [Mpu BU3HAYeHHi edpeKTUBHOI KifbKOCTI
(mosun) cnonykn dopmynu | giarHoCT BpaxoBye YUCIEHHI chakTopu, B TOMY Yuchi (ane He TiNbKu) KOHKPETHY Cnomnyky
dopmynu |, obpaHy Ans 3acTOCYBaHHS; KOMMNIEKCHe 3aCTOCYBaHHS iHLWWX TepaneBTUYHWX 3acobiB B pasi Takoro
3aCTOCYBaHHS; BUA CCaBLfA; MOro po3mMipu, Bik Ta 3aranbHWA CTaH 300POB'A; KOHKPETHWW po3naf, Wo nignsirae
NiKyBaHHIO; CTYNiHb PO3BUTKY abo TSXKKICTb 3ragaHoro poanagy; iHauBigyanbHy peakuilo nauieHTa; cnoci® BBeneHHs;
XapaKTepuCTUKM 6ioQoCTYNHOCTI 3aCTOCOBYBaHOrO npenapary; o6paHuWil pexmMmMm [03yBaHHSA; napanenbHe 3acTOCyBaHHs
iHWKX 3acobiB NiKyBaHHA; Ta iHWI peneBaHTHi 06cTaBUHK

OuikyeTbes, WO edekTUBHA KinbkicTe cnonykn ®opmynu | Bapitoe B Mexax Big npubnuaHo 0,01Mr Ha kinorpam macu
Tina Ha poby (mr/kr/noby) pno npmbnmaHo 50mr/kr/ooby, a nepesara BigoaeTbcs gosam Big 0,1Mr Ha kinorpam macu
Tina Ha poby (mr/kr/goby) o npubnuaHo 20mr/kr/noby. Kinbkocti, sikum BigaaeTbca Oinblua nepesara, Moxe
BU3HAUYUTK cbaxiBeub.

Cepepn poanagis, WO NiANAraTb NiKyBaHHIO 3rigHO 3 UMM BUHAXoOoM, AeskuM BigaaeTbes ocobnvea nepesara. [Jo
poanagie, NiKyBaHHIO AKWX BiggaeTbcs ocobnuBa nepeeara, HanexaTb posnagu nisHaBanbHOI 3gaTHocTi (ocobnmeo
nomipHa HedoCTaTHICTL MisHaBanbHOI 3A4ATHOCTI Ta MoripweHHA NisHaBarkbHOI 30aTHOCTI, NoB'A3aHe i3 WK3oghpeHieto),
xBopoba AnblLreiiMepa Ta ncuxosu, B TOMY YMCHi LWN30gpeHis.

OnucaHi YnucneHHi nepegkniHivHi nabopatopHi TBapUHHI Moaeni po3nagis, 3ragaHuX B LUbOMY OOKYMEHTI.

Mpuknag A

NabipuHT 3 pagianbHUMKU xo4amu

[nsa pocnigkeHHs BNNUBY nikapcbkux 3acobiB Ha 30epexeHHst nam'sTi 6yrno 3acToCoBaHO BUMIPOBaHHS KiflbKOCTI
NMOMMWIOK NPW BUKOHAHHI 3pa3koBOro 3aBAaHHs y BOCbMUXogoBoMy NnabipuHTi nicns 3aTpumkm [MycciHeH Ta Cipsio - R.
Pussinen and J. Sirvio, J. of Psychopharm. 13:171-179, 1999; Ctobni Ta iHwi - U. Staubli et al.,, Proc. Natl
Acad. Sci. 91:777-781, 1994].

[obpe HaTpeHOBaHMM MaLokaMm AaBarnv MOXIMUBICTb BiglwyKyBaTh Haropogy (iKy) B HOTMPbOX BMNaOKoBO BUOPaHMX
xopax nabipuHTy (dhasa Bnbopy). Yepes aeskuin Yac (4ac 3aTpuMKM) nautokam NponoHyBanu BiCiM BigKpUTUX XOAIB i
BMNpoGoBYBanu ix 30aTHICTb OO 3rafyBaHHS Ta YHUKHEHHSI XOA4IB, 4O SIKUX BOHW nepen TUM 3axoaunu Ons ofepXaHHs
i. MoBTopHe BigBioaHHSA xody, B AkMiA Oyna BMilleHa npuvHada, Ha NpoTaAsi ceaHcy BUOOPY 3apaxoByBaBCA $K
KOHTpOrbHa NOMWIIKa, ToAi AK BigBidaHHA ogHoOro W Toro camoro xogy OGinblue OofHOro paly Ha MNpoTaAsi ceaHcy
3ragyBaHHA 3apaxoByBariocs ik poboya nomurika. CymapHa KinbKicTbe MOMUIIOK (KOHTPOMBHKUX Ta pobounx) Ha nNpoTasi
ceaHCy 3raflyBaHHs 3pOoCTae Npw 3poCTaHHi nepiogy 3aTtpuMkn. Hanpuknag, monoai camui nautokis pobunun 0,66 (+0,4)
nomunku npu 3atpumui 1xe., 2 (+0,5) nomunkn npu 3atpumuyi 1rog. i 3,95 (+0,2) nomunku npu 3aTpumuyi 7rog.
(cnocTepexxeHHs B nabopaTopii aBTopiB BUHaxoay).

CamuiB naytoki niHii Cnper-Joyni (Sprague-Dawley) yTpumMmyBanu B iHOMBIAYanbHUX KNiTKax B yMOBax YepryBaHHs
12-roonHHMX NepioaiB OCBITNEHHA Ta 3aTeMHEHHs (MoYaToK Nepiofy OCBITIEHHS O 6-Wrod.MHi paHKy). TBapuHW Manu
BiNlbHWMIA JocTyn Oo Boau, a Macy Tina nigTpumyBanu Ha piBHi 85% macyu npu BiNbHOMY XapyyBaHHi LUISAXOM
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AOAaTKOBOro nigrogoByBaHHA nabopaTopHUM kopmoMm “lMypuHa”.

CnovaTtKy nautokis TpeHyBanu Ha MoLuyK ki B KiHLi KOXKHOro 3 BocbMM xogis nabipuHTy. Konu TBapuHu gocaranuv
KpuTepito, KM BignoBigae KinbkocTi He Binblwe 2 nomunok (TobTo BigBigaHHA ogHOro W Toro camoro xody binblie
OfHOro pasy Ha NpOTA3i ceaHcy) Ha NPoTA3i TPbOX MOCHIAOBHUX AOHIB, MK YeTBEPTUM Ta N'ATUM ceaHcamu Bubopy
XOfiB BWKOHYBamu 3aTpuUMKy npoTarom 1xB. Take TpeHyBaHHsi 3abesnedyBano MNOBHE 3BUKaHHA TBapWH A0
npoLenypHUX acnekTiB 3aBAaHHsA nepen 3acTocyBaHHAM Byab-sikux nikapcbkux 3acobis. MNicns gocarHeHHs ctabinbHUX
NOKa3HWKIB NpU 3aTpuMLi BUKOHAHHA 3aBAaHHsA (TOOTO He Oinblue OAHIEl NMOMUMKM 3a CeaHC Ha NpoTasi Tpbox
NOCHIAOBHUX AOHIB) MOYMHaNM BUNpoOyBaHHS nikapcbkux 3acobiB Ta Hocis Npu 7-rogWHHIA 3aTpumMui. KoxHoro gHsi
npuHagy BMilLyBanu B HOBY CyKYMHICTb XOAiB AN KOXHOMO nautoka, a B nepioq 3aTpMMKu NabipuHT peTenbHO YUCTUNN.

Mpyn ceaHci BMOOPY KOXHY TBapWHY BMillyBanu Ha LUeHTparbHii nnatcgopmMi 3 OOCTYNOM A0 BCiX BOCbMM
OnokoBaHMX xofie nabipuHTy. B 4YoTupu BunagkoBo BMOpaHMX xogu BMiwyBanu ixy. [NigHiManu OBepusita xogie i3
npvHagolo | gaBanu nauyioky N'aTb XBUMWMH ANA BiOLWYKYBaHHA Ki B KiHLi KOXHOMO 3 YOTMPbLOX XOAiB. AK Tinbku
TBapvHa ogepXyBana ixy, i BuAmManu 3 nabipuHTy, BBOOUNK i HOCI abo pisHi [o3n BUNPOOOBYBaHOI CMOMYKW i
nepeHocunn B KNiTKy. Yepes 7rod. (CeaHc 3ragyBaHHs) nautoka 3HOB BMIllyBanu Ha LeHTparbHin nnatdopmi 3
AOCTYNOM A0 BCiX BOCbMU GrOKOBaHMX Xo4iB NabipuHTy. BHOCUNK npuHady B Ti cami HoTUpK xogu, B Aki Oyna BMiweHa
npuHaga B ceaHci BUOopy, i nigHiManu aBepusTa BCiX BoCbMU Xxogie. [aBanu nauytoky NATb XBUMMH ONS OOepKaHHs
3anMLLKOBUX YOTMPBLOX Mopuili NnpuHagu. BxomkeHHs B xig 6e3 npuHagn abo noBTOpHe BiABiOaHHA xondy, Ae TBapuHa
BXe 6yna nepen TUM, 3apaxoByBarocsi Ak noMurika. [ns 3icTaBrieHHs1 3 KOHTPONMbHUMW JOCHigamMy BU3Ha4Yanm KpuTepin
3HavywocTi (p<0,05), 3acTocoByloun NOBTOPHMI 06'eMHMIn aHani3 BapiaHTiB (ANOVA) srinHo 3 Tectom [toHHeTTa
(Dunnett).

3 MeTol0 3icTaBneHHs BUNPOOOBYBAHUX CMOMyK 3i cTaHgapTamu TBapuHam BeanocepenHbo nepen gasow BMbopy
BBOOWNW NIALWIKIPHO ckomonamiH Ta TakpuH. Bnnue ckononamiHy, SKin € BiDOMWM areHTOM CNpUYUHEHHS aMHesil,
BunpoboByBanu nicns 3-roguHHOT 3aTPUMKK, a BMSMB TaKpUHY - iHrGiTopa xoniHecTepasn, AKUA 3aCTOCOBYETLCA Mpu
nikyBaHHi xBopobu Anbureiimepa, - BunpoGoByBanu nicna 6-roanHHol 3aTpumkn. Ckononamid NpUNWHSAB 3ragyBaHHs
nicna 3-rogMHHOT 3aTPUMKK, CTYMiHb edekTy 3anexaB Big A03W. TakpuH 3Ha4YHO MoKpallyBaB 3ragyBaHHA nicns
6-rogMHHOI 3aTpUMKM Npy Aosi 10Mr/kr, ane npu 3Mr/kr edpekTy He BUSIBIIEHO.

Mpuknag B

CnpuiHATAMBICTb (BMNPOOYBaHHA Ha CNPUAHATANBICTL B 8-xoaoBoMy pagdianbHomMy nabipuHTi)

Binomok ocobnuBicTio CUMNTOMaTUKM paHHBLOI (hasn XxBopobu AnbLreiiMepa € BUpasHe MoriplUeHHA AeKknapaTBHOI
nam'aTi ["Helponcuxonoris xsopobu Anbureimepa Ta iHWWX BuAiB AemeHuii”, nig pen. Mapkca, 3eka Ta YincoHa -
Neuropsychology of Alzheimer's disease and other dementias, RW. Parks, R.F. Zee and R.S. Wilson (Eds.), NY,
Oxford Univ. Press, p.3-80 (1993)].

B npoueci po3BUTKY 3axXBOPIOBAHHA HACTYNaloTb TSXKKI YPalKeHHsI TakKoX iHWWX cdep nisHaBanbHOI 3AaTHOCTI.
Mopsig 3 iHWMMKU 30HaMM MO3KY, Ha paHHIX cTagiax XBopobu AnbureiiMepa 3a3Hae ypaKeHHs rinokamn, KOTpuh €
HepBOBUM cybCcTpaToM BUPILLANBHOMO 3HaYEHHs NS AeKnapaTuBHOT nam'aTi. ICHyTb BIAMIHHOCTI B KapTuHax BTpaTu
HENpPOHIB rinokamny npv HoOpManbHOMY CTapiHHi Ta npu xBopobi Anburenmepa (Lancet, 344:769-772, 1994). OgHuMm i3
TECTiB NOBeAiHKN, KU 4acTO 3aCTOCOBYIOTb AN OLiHKM (OYHKLiM rinokamny y NigAocnigHMX TBapwH, € BUNpobyBaHHs
B 8-xogosBomy pagianbHoMy nabipuHTi (OnToH - Olton D.S. The radial arm maze as a tool in behavioral
pharmacology. Physiology and Behavior, 40:793-797, 1986).

MowkoOxeHHss abo hapmMakonoriyHe GroKyBaHHSA rinoKamny NopyLUye XapakTepUCTMKN NpU LboMy TecTi. Kpim Toro,
TBApPVHW CTapLUOro BiKy B3ararni riplle BMKOHYIOTb 3aBAaHHs Lporo TecTy [[MopconT, Py Ta BetTwranH - Porsolt R.D.,
Roux S. and Wettstein J.G. Animal models of dementia. Drug Development Research, 35:214-229, 1995].

B LboMy TecTi Ha NpOCTOpPOBE HaBYaHHA Ta Nam'sTb rofoAHOro Nalioka BMILLyOTb B LLEHTp NabipuHTy i AaoTb Homy
nepecyBatuca no nabipuHTy B MoLlyKax i, BMIiWEHOT B KiHUi KoxHOro xofy. B uboMy BapiaHTi nabipuHTy nauwok
HaBYaeTbCS cTpaterii "Burpally 3i 3cyBoM", 3a SIKOO NPOMAEHWUN Xig He 3aMiHeTbCH. ToMy Halbinbl edhekTUBHOK
cTpaTerielo XxapyyBaHHS € Of4HOpa3oBe BiABidyBaHHA KOXHOro xoay. Lle BapiaHT nabipuHTY Takox 3acTOCOBYETLCS NpuU
3aranibHUX npouecax HaBYaHHS, OCKiNbkM NabipuHT He € 3HakoMMM AnA nauyioka B Nepwnii AeHb YOTUPMOEHHOTO
eKCcrnepuMeHTy.

MMicna ogepxaHHA Big nocTavanbHWKa camuiB naytokie niHii Cnper-Joyni yTpyumyBanu B iHOUBIOYanNbHUX KNiTKax B
yMOBaXx perynsapHoro 4yepryBaHHa nepiofiB OCBITNEHHA Ta 3aTeMHEeHHA B 3aranbHOMY NpUMILLEeHHI BiBapito i AaBanu
akniMaTmsyBaTUCs MPOTArOM LWOHaWMeHwWwe 4 AHiB nepen noyatkoM BuNpobyBaHHA. Macy Tina KoXHoro nawioka
3HWXKyBanu o 85% HopmanbHol i nigTpuMyBanu Ha UbOMY PiBHI NPOTAroM ekcnepumeHTy. BignosigHy macy Tina
niaTpyMyBanu WNsaxom BUOOpY KinbkocTi nabopaTopHOro KOpMy 3 ypaxyBaHHAM BiKy Ta LWOAEHHOro KOHTPOM Macu
Tina TBapUHW.

CeaHc BMNpoOyBaHHA NOYMHaNM 3 TOro, L0 OKpeMOoro nautoka BMilwyBanu B LeHTp nabipuHTy i migHimanu BCi
asepusTa (rinbWOTUHHOMO TUNY), BiAKpWBaKYM AOCTYN Y BCi YacTuHU nabipuHTy. B KiHUi koxHoro 3 8 xopie 6yB
BCT@HOBNEHU GYHKEp AN KOpMY, i B KOXHWI ByHKep BMillyBanu ogHy rpaHyny ixi. LLlogeHHU ceaHc 3akiHdyBanu abo
nicns BigBigaHHA Bcix 8 OyHkepiB, abo nicns 36iraHHs neBHoro 4acy (15xB. B 1-M AeHb i 5xB. y AHi 3 2-ro no
4-n). PeecTpyBanu KinbkicTb BigBigaHb xofiB. FK MNOMUIKM BpaxoByBanucsi NOBTOPHI BigBigaHHa xogie abo
HeBiOBIOYBaHHS XOAIB Ha NpPOTA3i ceaHcy. TBapuHy BUKIOYaNM 3 eKCNepuMeHTy, AKWO BOHa He BiaBigyBana
LoHalMeHLwe 1 xig B 1-i1 AeHb, 2 xoaun B 2-1 AeHb i WoHariMeHLwe 4 xogu B 3-i1 Ta 4-i aHi.

MautokiB po3nodinsanu 3a nceBAo-BUNaAKOBO CXEMOK MK rpynamu, WO ofepXyBarnu Hocih abo BMnpoGoByBaHy
CMOITyKy; TBapWH KOXHOT Ipynu NpOTSIroM eKcnepumeHTy ob6pobnanu ogHakoBo. Hociem 6yB 5% po3unH rymiapabiky B
cTepwrbHin Bogi. IH'ekuii BUKOHyBanm nigwkipHo 3a 20-30xB. nepen KOXXHUM LLOAEHHUM CEaHCOM TECTYBaHHS.

B upoMy TecTi Ha CnpUIAHATAMBICTL Yy TBaPWH, WO OAEpPXYBanu HOCIiA, He BUSIBMIEHO 3HAYYLOrO MOKpaLeHHs
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CNPURHATINBOCTI NpY BMBYEHHI NabipUHTy NOPIBHAHO 3 KiNbKICTIO NOMWUMIOK, NpunyweHnx B 1-i geHb. 3'acoBaHo, WO
epeKT cnonyk, KoTpi NOKpaLLyoTh CNPUAHATAMBICTL NPU BUBYEHHI NabipuHTY, 4acTo BUSBMAETLCS TiNbKU Ha 4-I OeHb
TpeHyBaHHs. TOMy pe3ynbTaTu XapakTepu3yBaru 3ararbHOK KiMbKiCTIO NpunylweHuX y 4-n AeHb NOMMUIIOK Y rpyni
TBapWH, IO oAepXKyBanu BUNpoboByBaHy Cronyky.

Mpuknag C

dyHKUioHanbHa Mo6inizayis BHYTPILLHBLOKIITUHHOIO KarbLito

KnituHn CHO (A€4HMKIB KUTACLKOTO XOMSIKa) 3 eKcrnpecieto MyckapuHosmx nigtunis (M1-M5) Bupowlysanu B chopmi
MoHowapie y cepegosuwi DMEM:F-12 (3:1), 10% FBSnz, 20MM HEPES, 1% neHiuuniny/cTpentoMiumHy, 250MKr/mn
G418 (GibcoBRL Ne10131-027). KniTuHu BuTpumyBanu B atmocdepi 95% O,/5% CO, i nepeciBann 4Yepes KoxHi 3-4
AHi. KniTuHn BuciBann 3a 24rog. oo BunpodysaHHsA npu ryctuHi 50000 Ha nyHKy Ta 3a 48rog. Ao BUNpoOyBaHHS npu
ryctuHi 25000 Ha nyHky (100MKn/nyHKY) Ha 96-nyHKOBI NnaHWeTn 3 YOpHUMWU CTiHkamKM Ta npo3opum aHom (Costar
Ne3603). MoTim KkniTMHKM iHKyByBanm npotarom 60xB. npu 37°C B atmocdepi, wo Mictuna 5% CO,, 3 MiHiManbHo

KiNbKICTIO cepedoBulya, WO MiCTMNO iHOWKaTtop uUuTonnmasmoBoro Ca2?* Fluo-3 (1MM  Fluo, 3miwaHoro B
cnieeigHoleHHi 1:1 3 20% nnypoHOBOIO KWCIOTOW, NOTIM po36aBneHoro B npoueci pocTy A0 KiHUeBOi KoHueHTpauil
5MkM i gogaHoro B KoHUeHTpauil 2,5MM, 50Mkn/nyHky). KnituHu ggidi npomueanu (100MKN/NyHKY) npoMUBansHUAM
OybepoM, SKMIA MICTUB BpPIBHOBaXKEHWIA CONMbOBUA po3dnH 3a XeHkom (HBSS) Ges dheHonoBoro uYepsoHoro (1X)
(GibcoBRL Ne14065-056), 20mM HEPES (Sigma NeP8761) ta npobeHeuunn (Probenecid) (2,5mMM) (100X:1:100). Ons
BUNpOBOYBaHHA B KOXHY NyHKY Aogasanu 100mkn (100mkn nikapcbkoi pevoBMHU 2X 3a gonomoroto npuctpoto FLIRP).
MpomMuBanu nNnaHWeTn Tpudi, 3acTocoBytoun GaraTokaHaneHy nineTky LabSystems, i Bugananu sanuwkosun Gydep.
MnaHwWeTn TakoX NPOMOoKanu Ha nanepi Ans BUAaNEHHs 3anuLiKy BUunpoboByBaHMX CrosyK.

Burotoensnu cnonykn B posseneHHi 2X (100mkn nikapcbkoi cnonyku gopasanu o 100Mkn BunpoOyBarbHOro
Oydpepa, npucyTHbOro B nyHui) B BunpoOyBanbHoMmy Oydbepi, akui mictue 2% OMCO, HBSS 6e3 deHonosoro
yepsoHoro (1X) (GibcoBRL Ne14065-056), 20mM HEPES (Sigma NeP8761) ta npobeHeuug (2,5MM) (100X: 1:100).

MoTim nnaHweTn Bmiwysanu B npunag FLIRP (dpnyopumeTpuyHmii ckaHep ans nnadweTis, BMpiG dipmn Molecular
Devices, Sunnyvale, CA) i koHTpontoBany criyopecLeHLito NYHOK (LOBXUHa XBUNi 30ymKeHHs 488HM, OOBXMHA XBUS
BUNPOMiHIOBaHHA 540HM) nepen Ta nicns goaaHHsA BUNpoboByBaHMX CMOMYK.

CeneKkTuBHICTb aroHictie M| ouiHIOBanM LWNAXOM CKPUHIHIY B MOPIBHAHHI 3 iHWWMKW nNigTMNamMm MyCKapuHOBMX
peuentopie (M3 Ta M5) B TMx cammux ymoBax §K y "pexumi’ aroHicta, Tak i aHTaroHicta. CKPUHIHF cnonyk
BUKOHYBanM TaKoX i3 3aCTOCYBaHHAM psgy NPOTEIHIB-MIlLEHeN, a TakoX CTPYKTYPHO nogibHux MieHen - peuenTopis,
cnony4yeHux i3 npoteiHom G (GPCR) ona rapaHTyBaHHA CenekTUBHOCTI BigHOCHO pelenTtopa MI.

Mpuknag D

DyHKUioHanbHe 3B'Aa3yBaHHa GTP

KynbTypn knituH. Knituhn CHO, TpaHcdikoBaHi peuentopamu M1-M5 niogunHu, BupollyBanu B cycneHsii abo B
MOHoLUapi. [lna cyCneHsiMHMX KyrbTyp KMiTUHU BUPOLLYBanu B PONEPHUX CKNSIHKAX NpW NOCTIMHOMY NepemillyBaHHi npu
37°C B atmocdepi 5% CO, B cymiwi (1:3) mogudikoBaHoro 3a [iwonbbekko cepeposuwia Irmsa (Eagles) 3 F-12 3
pomiwkoto 5% cupoBaTkm nrogy kopoBW, S50Mkr/mn TobpamiumHy Ta 20MM HEPES. MoHowapoBi KynbTypu
BMpoOLLyBanu B cknaHkax T-225 npu 37°C B atmocdepi 5% CO, B mogudikoBaHomy 3a [llonbbekko cepepnoBuLi Irnsa 3
pomiwkoto 10% cupoBaTku nnogy koposu Ta 10000004/n newiyuniHy/ctpentomiuynHy. KnitmHu 36upanu nicns 95%
3MMTTS i3 3aCTOCYBaHHAM BiNbHOrO Big TPUMNCWUHY AucouiauiiHOro cepefdoBulla, Bigminann LeTpudyryBaHHSaM i
30epirann npu -80°C. KniTuHM 3i cTabinbHOKW eKcnpeciel MyCKapWHOBMX PeLEenTopiB NIOOAWHW OAepXyBanu Big
HauioHanbHoro IHCTUTYTY OXOPOHU 3A0POB'A.

MigrotoBka Mem6paH. OcamKeHi KNiTUHKU po3MopoxKyBaniu i cycnengysanu B 20 o6'emax 20-MmM HaTpii-cbocdaTHoro
Oydpepa, pH7,4, i aBivi romoreHisyBanu npoTtsrom 30 C Npu BMCOKIA WBKMAKOCTI Ha npunagi Tissuemizer. FomoreHaTn
ueHTpudpyrysanu npu 200g npotarom 15xB. npu 4 °C. HapgocapgoBy piguHy Bugansnu i 36epiranv Ha nbogy. Lo
npouenypy nosToptoBanu ABidi, i 06'egHaHi HagocagoBi pigMHU NoTiM LeHTpudyrysann npu 40000g npotsarom 45xB.
npu 4°C. MembpaHu cycneHgyBanum B KinbkocTi SMmr npoTeiny Ha 1mn i 36epiranu npu -80°C. AKWO He 3a3HayeHe iHwe
B nmignucax npu dirypax, membpanu knitnH M1, M2 Ta M4 ogep:kyBanu 3 KniTWH, BUPOLLEHUX B CYCNEH3iaX, a MemMbpaHu
KniTuH M3 Tta M5 - 3 KniTUH, BUPOLLEHMX B MoOHowapax. [ycTuHa peuenTtopie (MMonb/Mr MeMOpaHHOro npoTeLly)
craHoBuna 9,3; 0,7; 0,6; 0,9 Ta 4,8 BignosigHo ana peuentopis M1-M5.

CTpiapHy TKaHWHYy camuiB nautokiB niHii Cnper-Joyni romorerisysanu Bpy4Hy B 10 o6'emax 10MM HEPES ta 1mMM
EGTA, pH7,4, 3 gomiwkow cymiwi ans nosHoro iHribyBaHHsA npoTeas, 1MM guTioTpeitony Ta 10% caxapoau. FoMmoreHaT
po3basnanu B 6 pasie i ueHTpudyrysanu npu 1000g npotarom 10xe. npu 4°C. HagocagoBy piauHy 36epiranu, a ocag
3HOB FOMOTeEHI3yBanu i LeHTpudyrysanu, sk BkasaHo Buwle. O6'eqHaHi Hagocanosi pigMHU NOTIM LeHTpUdyrysanm npu
11000g npotsarom 20xB. OpepkaHuin ocap romorerisysanm B 40 o6'emax 10MM HEPES ta 1mM EGTA, pH7/4, 3
powmiwkoto 1MM pgutioTpeitony ta 1MM MgCl, i ueHTpudpyrysanu npu 27000g npotsrom 20xB. OpepxaHui ocag
cycneHgysanu B ToMy camomy Oydpepi npu KoHUeHTpauil npoTeiHy 1,5Mr/Mn, anikBoTHI KinbKOCTI 3amMopokyBanu i
36epiranu npu -80°C.

3B'A3yBaHHSA GTPY35S. BunpobyBaHHsa BMKoHyBanu B cepegouLli 20mM HEPES, 100MM NaCl ta 5MM MgCl, npu
pH7,4 B kiHueBoMy 06'emi 200mkn y 96-nyHKkoBUX nNnaHweTax Costar npu 25°C. B nyHky gogasanu 100mMkn npenapaty
MemMBpaH (25MKr NPOTETHY Ha NYHKY ANS KMNITUHHUX MeM6paH i 9-15MKr Ha NyHKY Ans MO3KOBUX MeMOpaH), KM MiCTUB
BionoBigHy KoHueHTpauito GDP, notim 50mkn Oydepa + BMNpoOOBYBaHI aroHiCTU Ta aHTaroHicTW, a notiM 50Mkn

GTPY35S, 3abe3neyyoun KiHUeBY KoHLeHTpauito 200nM ans mem6paH CHO Ta 500nM gns mo3koBux MembpaH. [na
membpaH CHO B npobax i3 peyentopammn M1, M3 ta M5 sactocosyBanu 0,1MkM GDP, a ans npob i3 peyentopamu M2
Ta M4 - 1MkM GDP. [Ins moskoBux MembpaH B npobax, BUKOHyBaHUX 3 aHTU-G¢q/11 3actocosyBanu 0,1MkM GDP, a
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anst npo6 i3 BUKOpUCTaHHAM aHTU-Goi(1-3) Ta aHTU-Goo - 50mMkM GDP. Membpanu knitnH CHO iHKyGyBanu npoTsrom
30xB. npu 25°C 3 aroHicTamu Ta aHTaroHictamu, a noTiM gogasanu GTPy35S i iHkyOyBanu we npotarom 30x8. MoakoBi
MembpaHun iHkyOyBanu npoTsarom 20xB. npu 25°C 3 aroHicTamu Ta aHTaroHictamu, a noTiM AogaBanu GTPy35S i
iHkyByBanu we npotsarom 60xB. MNonepenHto iHKybaLilo 3acTtocoByBanu Ans 3abesneyeHHs piBHOBArk aroHictie Ta
aHTaroHicTiB B nepioq BBEOEHHS MITKU.

[ns BM3HA4YeHHs CyMapHOro 3B'A3yBaHHA 3 MemOpaHamu gopasanu 50Mkn cycneHsii kynbok SPA, nokputmx
arnioTUHIiHOM 3 3apogkiB nwenuyi (WGA). Yepes 15xB. nnaHweTtn ueHTpudpyrysanu npu 1000g npotarom 15xB., i
BUMIpIOBann padioakTMBHICTb, 3aCTOCOBYHOYM NiYMbHUK ana nnadweTtie Wallac. [Ina BU3Ha4YeHHsi 3B'A3yBaHHA 3i
cneuyndidHuMM  G-npoTeiHamu MembpaHn, MideHi 39S, coniobinisysann npotarom 30xs. B 0,27% Nonidet-40
(20MKN/nyHKY po3dnHy, skuin mictue 1,5mn 10% Nonidet-40 Ha 3,5Mn BunpoGyBanebHoro Bydepa), a noTiM gogasanu
OaxkaHe aHTuTINO (10MKN/NyHKY), 3abe3nevytoun KiHUeBe posBedeHHs Big 1/400 go 1/100, i iHkyOyBanu e npoTarom
60xB. JogaBanu B KOXHY NyHKY 50MKn cycneHsii Kynbok SPA, nokputux aHTu-IgG, iHkyOyBany nnaHWeTn NpoTarom
3rod., micna 4oro uUeHTpudyryBanu i BU3Ha4Yanu pagioakTUBHICTb, K BKaszaHo Bulle. KoXHY CKMAHKY Kynbok SPA,
nokputnx WGA, cycnerngysanu B 10mn BunpobyBansHoro bydpepa, a KoXKHy CKIsiHKY Kynbok SPA, nokpuTux aHTun-1gG,
cycnengysanu B 20mn BunpobyeBarnbHoro 6ydepa. MNMpoTelH BU3HaYanu, 3acToCOBYHOHMM Mpoby 3 GiLMHXOHIHOBOK
KMCIOTOl0.

MaTepianu. 35S-GTPyS (1000-2000Ki/mmonb), Kynbkn SPA, nokpuTi aHTukponadum IgG Ta aHTuMuUwadum 1IgG, Ta
kynekn SPA, nokputi WGA, ogepxysanu Big dipmn Amersham (Arlington Heights, IL). AHTU-Gg/11 Kponuka Ta
aHTU-Gi(1-3) kponuka ogepxxyBanu Big dipmun Santa Cruz Biotechnologies (Santa Cruz, CA). MoHoknoHansHe
aHTU-G 0 MULWi ogepxkyBanu Big dipmm Chemicon (Temecula, CA). OkcoTpemopuH M Ta nipeHseniH ogepxyBanu Big
dipMmm Research Biochemicals Inc. (Natick, MA).
1-{[2-((gieTnnamiHo)meTun)-1-ninepuaunHinlayetun}-5,11-gurigpo-6H-nipnao[2,3b]-[1,4]6eH3opiazeniH-6-oH (AFDX
116) 6yB cuHTesoBaHMi dipmoto Eli Lilly. Cymiw ans nosHoro iHribyBaHHa npoTteas Ta 10% Nonidet-40 ogepxxyBanu
Big dipmun Boehringer Mannheim (Indianapolis, IN).

CeneKkTuBHICTb aroHictis Ml ouiHioBanu LWMSXOM CKPWHIHTY B MOPIBHAHHI 3 iHWWMW nNigTMnaMm MyCKapuHOBMX
peuentopie (M2 Ta M4) ak y "pexumi' aroHicta, Tak i aHTaroHicta. CKPWHIHI CMOMyK BUKOHYBanu TaKkox i3
3aCTOCYBaHHsIM psifly MNpPOTEIHIB-MilleHel, a TaKoX CTPYKTYPHO NOZIOHMX MilleHen - peuenTopiB, CrnoslydeHux i3
npoteiHom G (GPCR) ans rapaHTyBaHHA CenekTUBHOCTI BigHOCHO peuenTtopa M1.

dopwmyrna BMHaxony

1. Cnonyka cgopmMmynu
0 '

WISy
| HN’J\( j
(CHa \|/ | =0 il
3 = (CH
=3

ne

Q, X, Y Ta Z HesanexHo oauH Big ogHoro BubpaHi 3 rpynu, 4o Kol BXOAATb CR'TaN, 3a YMOBM, WO He Ginble
oBox rpyn 3 Q, X, Y 1a Z € N i woHarimeHwe gei rpynn 3 Q, X, Y TaZe CH; abo Y € CH, Z € CH Ta cdparmeHT "Q=X"
aBnsie coboto "S" i yTBOptoe TioheHOBUIN LNK;

R" B KOXXHOMY BMNapKy HesarnexHo BUGpaHWi 3 rpynu, o fkoi BXOAATb BoAdeHb, ranoig, C 4-C4-ankokcurpyna Ta
C1-C4-an|<in;

R2 BUOGpaHui 3 rpynu, o skoi Bxogatb ranoig; C 4-Cy-ankokcurpyna; C.-Cy-ankin; Cs-Cg-yuknoarnkin; uia;
TPUPTOPMETUA; NIPUAWHIN, haKynbTaTUBHO 3aMilleHnin ogHuM abo ABoMa 3aMiCHMKaMW, BUOPaHUMKN He3anexKHO OauH
BiO ogHoro 3 rpynu, Ao fkoi BxogaTk ranoid, C 1-Cy-ankokeurpyna ta Cq-Cy-ankin; TieHin, dakynbTaTUBHO 3aMilleHni
OOHWMM 3aMicHWKoM, BMOGpaHuM i3 rpynu, fo skoi BxogsaTb ranoig, C 41-Cs-ankokcurpyna ta C-Cy-ankin; deHin,
paKynbTaTUBHO 3aMilieHNA 3aMiCHMKaMK B KiNbKOCTI Big 0QHOMo A0 TPbOX, BUOpaHMMK He3anexHoO OAWH Big OgHOro 3
reynu, no akoi Bxogate ranoig, C  1-Cy-ankokcurpyna, C-Cy-ankin, TtpudpTtopmeTun Ta UuiaH; Ta niponin,
hakynbTaTUBHO 3aMilleHnin ogHUM abo ABOMa 3aMiCHMKaMu, BUOpaHMMK He3anexHoO OOWH Big O4HOro 3 rpynu, Ao siKol
BxoaaTk ranoig, C,-Cy-ankokcurpyna ta C4-Cy-ankin;

R3 BUBpaHWUiA 3 rpynn, Ao AKOI BXxoaaTb eHin, hakynbTaTUBHO 3aMilleHMin 3aMiCHMKaMK B KiNbKOCTI Big ogHOro Ao
TPbOX, BUOGPaHMMUN He3arnexHO oAuH Big OAHOro 3 rpynu, Ao fkoi BxogaTtb ranoig, C 1-C,-ankokcurpyna, Cq-Cy-ankin,
TPUPTOPMETUA, LiaH Ta HiTporpyna; HadpTum, hakynbTaTUBHO 3aMilleHWid 3aMiCHMKaMW B KiNbKOCTI Big ogHoro Ao
TPbOX, BUGPaHMMUN He3anexHo oguH Big OAHOro 3 rpynu, Ao Akoi BxogdATb ranoig, C 1-Cy-ankokcurpyna, Cq-Cy-ankin,
TpUdpTOpPMETUN, UiaH Ta HiTporpyna; retepoapun, ¢akynbTaTMBHO 3aMileHulidi ogHuM abo gBoma 3aMiCHUKamu,
BMOpaHNMK He3arexHo OAWH Big ofgHoro 3 rpynu, Ao sikoi BxoasTe ranoig, C 4-C,-ankokcurpyna ta C,-Cy-ankin; Ta
1,3-6eH3opiokconin, cakynbTaTUBHO 3aMilleHUA OOHMM 3aMiCHUKOM, BUOpaHUM i3 rpynu, 0o Skoi BXoAsTb ranoig,
C4-Cy-ankokeurpyna ta C,-Cy-ankin;

R# BMBpaHnii 3 rppynu, A0 SKOi BXoAATL BoAEHb, MApoKcun Ta dTop;
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RS BubpaHuii 3 rpynu, [o Kol BXxoasTe BofeHb, ranoig, Cq-C,-ankokeurpyna ta C4-Cy-ankin;

R@ BuGpanuii 3 rpynu, 0o aKoi BXoasaTe BoAEHb Ta METUS;

te1,2abo 3;i

me 1ab6o 2;

abo dpapmaueBTUYHO MPUNHSTHI COSi TaKOT CNOsyKu.

2. Cnonyka 3a n. 1, ge R? ¢ metun, R% ¢ BogeHb, R* ¢ rigpokeun, t € 1, m € 1, i aka mMae cTepeoxiMivHy
TpaHC-KoHMIrypaLito B NONOXEHHAX 1 Ta 2, NoKasaHuX HUX4e:

i HNJ\( /L
ol )
(CHZ) | gt
CHy =
=1
Cnonyka 3an. 1, ge koxxHa 3 rpyn Q, X, Y taZe CH.
Cnonyka 3a 6ygob-akum i3 nn. 1-3, ge R2e doeHin.
Cnonyka 3a 6yab-akum is nn. 1-4, ae R3 e cenin, ogHosamileHnii ranoigom.
Cnonyka 3a 6yas-akum i3 nn. 1-4, ae R® € denin, ogHoszamileHunin dhTopom.
Cnonyka 3a 6yas-skum i3 nn. 1-4, ae R3 e cerin, ogHo3amilLeHnit (hTopoM Y Napa-nornoxeHHi.

8. Cnonyka 3a mn. 1, fAKa €
(R)-(6-(1-((4-bTOpBeH3UN)MeTUNAMIHO)-eTUNIAEHaMiIHO)-2(R)-rigpokciiHgaH-1-in)amigom Giderin-4-kapboHoBoi
KucnoTu.

9. dapmaleBTUYHa KOMNO3WLis, Ska MICTUTb CnonyKy 3a byab-akum i3 nn. 1-8 Ta oanH abo Kinbka dpapMaleBTUYHO
NPUIRHATHUX HOCIIB, HANOBHIOBaYiB abo po3apigxyBadie ans Hel.

10. AKTMBHWI iHrpegieHT ansa cdapmaleBTnyHoro 3acoby, Ak BigpisHAETbLCA TUM, WO BiH SBRsie cobok cnonyky
3a byab-sikum i3 nn. 1-8.

11. AKTMBHUWI iHrpedieHT ans nikapcbkoro 3aco®y Ans NikyBaHHA posnagiB, NoOB'A3aHMX i3 MyCKapWHOBMMMW
peLenTopamu, SKUA Biapi3HAETLCA TUM, WO BiH ABNSie coBOK Cnonyky 3a 6yab-akum i3 nn. 1-8.

12. AKTMBHWIA iHrpedieHT Ans nikapcokoro 3aco®y ans nikyBaHHA pos3nagie  nisHaBarbHOI  34aTHOCTI,
AKWIA Bigpi3HAETLCA TUM, WO BiH ABNsie coboto cnonyky 3a byab-akum is nn. 1-8.

13. AKTUBHWIA iHrpedieHT ansa nikapcbkoro 3acoby ans nikyBaHHs xBopobu Anblredimepa, ki BigpPisHAETbCA TUM,
Lo BiH siBIsie coboto crnonyky 3a 6yab-akvum i3 nn. 1-8.

14. AKTUBHWIA iHrpedieHT ansa nikapcbkoro 3aco®y Ana NiKyBaHHA LUM30MPEHil, SKWA  Bigpi3HAETbCA TUM, LIO BiH
aBnsie coboto cnonyky 3a 6yab-akum i3 nn. 1-8.

15. AKTUBHUWI iHrpedieHT ans nikapcekoro 3acoby anst nikyBaHHA MOMIPHOMO MOripLUEHHs MisHaBanbHOI 30aTHOCTI,
AKWIA Bigpi3HAETbCA TUM, WO BiH ABNsie coboto cnonyky 3a byab-akum i3 nn. 1-8.

16. AKTUBHWIA iHrpedieHT Ans nikapcbkoro 3acoby Ans nikyBaHHS MOripweHHs nisHaBanbHO! 34aTHOCTI,
NOB'A3aHOIO i3 LWM30MpeHieto, SKUIA BigPI3HAETHCA TUM, LLO BiH SBRsie coboto cnonyky 3a 6yab-akum i3 nn. 1-8.

'iCHzl'm

NSO ok

OdbiyiriHnii GroneteHb "lMpomucnoaBa BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHnx
Mikpocxem", 2006, N 8, 15.08.2006. [epxaBHU OenapTaMeHT iHTenekTyanbHoi BnacHocTti MiHicTepcTBa ocBiTh i
Hayku YkpaiHu.
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