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MOAYJATOPBI mTORC U UX IPUMEHEHHUE

INEPEKPECTHAS CCBUIKA

Ota 3asBka umeer npuoputer IlpenBapurenbHoil 3asBku Ha mnateHT CIIIA Ne
62/795,482, nonannoit 22 siBapsi 2019 roma, mojHOe comeprkaHWe KOTOPOW BKJIFOYEHO B
JAHHOE OTHCAHUE TOCPEICTBOM CChUIKH.

NPEAIIECTBYIOIWI YPOBEHb TEXHUKH

TepameBTuueckuil MOTEHIMAN panaMHUIMHA ObUT  YCTAHOBJIIEH MPU MHOTHX
XPOHUYECKHUX 3a00jieBaHusIX, oT Ooe3Hu Anblreiimepa u 6osesnu [lapkuncona no auadera
U cepaedHo-cocyaucToro 3aboneBanms. OnHAKO Ype3BBMANHO BBICOKHH TPOQHIB
0e30MacHOCTH pamaMuIHA U UIUTEIBHOTO JICUEHUs] OTPAaHUYEH €ro NMPUMEHEHHEM IS
JeUSHHs] Pa3IMYHbIX 3a00yeBaHni. PanaMunyH, coeMHEHNEe, Pa3pelIeHHOE K NPUMEHEHHUIO
FDA (YnpaBieHue 1o KOHTPOIIKO KaueCTBa MHUIIEBBIX MPOAYKTOB U JIEKAPCTBEHHBIX CPEICTB
CIIA), uarnbupyer nepemady curaaja mTOR (MuineHb panamMunnHa MIIEKOMUTAFOIINX ),
YTO MPUBOJAUT K YBEJIUUEHUIO MPOAOLKUTENBHOCTH KU3HHU LIEJIOr0o psifia BUIOB, HO BCE JK€ OH
MOXET BbI3bIBATH HeOmaronmpusaTHele 3>((QEKTbl, Takue Kak mepudepudeckuii oTexk,
TUTIEPXOJIECTEPONIEMHES], U3BSI3BIICHUS CIM3UCTBIX 000JI04eK, a0oMUHaIbHAasE O0JIb, FOJIOBHAS
Oonb, TOWIHOTA, pauapes, OONb, KOHCTUNALMWS, THIEPTPUIIMLEPUAEMHUs], THIIEPTEH3US,
NOBBILICHHBIN YPOBEHb KPEATHHHMHA, JIMXOpPaaka, HHQEKLHs MOYEBbIX IyTeH, aHeMus,
apTpairus U TPOMOOLMTONEHHs. YUUTHIBAs OCJIOXHEHUs, CBSA3aHHBIE C PAalaMHLIUHOM,
HEOOXOTUMbI HOBBIE ar€HTHI.

KPATKOE U3JIOKEHUE CYIIHOCTHU N3OBPETEHUA

Cunraercs, 4TO TPHU [JIUTEIBHOM JieueHUH panamuuuH wuHruoupyer mTORCI
(xomruteke 1 mTOR) wHampsimyro, a mTORC2 (xommiekc 2 mTOR) omocpenoBaHHO.
IMocnennue nanHbie mokasanu, yro uHruoOuposanne mTORC] sBnsieTcss OTBETCTBEHHBIM 32
3¢ ¢eKTh, CBSA3aHHBIE C YBEIMYEHHEM NPONOJDKHUTEIBHOCTH JKHU3HH, B TO BpEMsl Kak
unruobuposanne MTORC2 He CBA3aHO € MPOAOCIDKUTENBHOCTBIO JKU3HU U SIBISIETCS
OTBETCTBEHHBIM 332 HECKOJBKO HeONaronpusaTHelx 3(@eKToB pamaMuliHA, TaKUX Kak
HapyllleHHe YyBCTBUTEJIbHOCTU K MHCYJMHY, TOMEOCTa3 INIIOKO3bl U HapyllIE€HUE PeryJisiluu
JUMUAAHOTO OOMeHa.

CoenuHeHus, ONHMCAaHHbIE B JAHHOM JOKYMEHTE, OBLIM TMOJY4YEeHBl IyTEM

CHHTE3UPOBaHHs OMONNOTEKN YHUKAJIBHBIX aHAJOIOB parnaMuiiuHa (panajgoroB) U CKPUHUHTA



sTol Oubmmoreku B kietkax PC3 nns uneHTH(UKALNN Panansoros, KOTOPbIE IEMOHCTPUPYIOT
pa3JuyYHbIE CTENEHH CeNeKTUBHOro nHruoupyomero aeiicrsus Ha mTORCI1 (o cpaBHEHUIO
C pamaMHMLMHOM). BpiOnpanu nmopMHOKECTBO 3THX PaIajoroB U HCCIENOBAIN 3aBUCUMOCTD
no3a-otBeT ux wuHruOupyromero geiicteuss Ha MTORCI u mTORC2 ¢ uenbio
uneHTupuKanun coenuHeHud, kotopele uHruOupyror mTORC1 wu  neMOHCTpHPYIOT
MUHUMaNbHOe nHruoupoBanue mTORC2.

B HekoTOphIX acmekTax M300peTeHHsl MPEJIOKEH aHAJOr panaMHIMHA, TAE 3TOT
aHAJIOT paraMHULIMHA MOXET OBbITh MOJU(UIIMPOBAHHBIM MO OAHOMY WJIA OOOMM IOJIOKEHUSIM
C16 u C40 oTHOCUTENPHO panmaMHULMHA. AHajor panaMuiuHa MoxeT umerb pIC50 9,0 mnu
OoJsiee B OTHOIIEHNH KOMIUIEKca | MUIIEHU panamunuHa miekonutaromero u pICS50 6,0 wiun
MeHee B OTHOLIEHUH KOMILJIEKCa 2 MULIEHH parlaMULIMHA MJIEKOTTUTAIOLIETO.

AHaJor panaMHLITHA MOXKET OBITh IPEACTABJICH CTPYKTYPOil opmyJer I:

R! MoseT GbITb BHIOpaH M3 THAPOKCH, o YO\RZZ 0 u
BO3MOJKHO 3aMEIIEHHOTO reTepoapuIa;

R? Moxker ObiTb BBIOPaH M3 BOJAOPONA, BO3MOKHO 3aMELIEHHOH IPyMbI
Ci-Csankokcu, e 3aMeCTHTENIN HE3aBUCHUMO BbIOPAHbI B KaXKAOM CIy4ae W3 THIPOKCH,
rajoreHa, nuaHo, HUTPoO, rpynmbl Cr-CealKoKCH, LUKIOANKWNIA, apuja, rerepoapuia u
TeTePOLUKIIOANKIIIA, TAE LHUKJIOAIKWI, apuil, FeTepPOLMKIOANKUT U TeTepOapui, KaKIblH,

BO3MOJXHO 3aMCIICHbI OOHHM HIJIHU Oouee 3aMECTUTCIIAMHA, HC3aBUCUMO BbI6paHHbIMI/I us3



TUIPOKCH, TajlOr€Ha, [IUAHO, HUTPO, AJKHJIA, TaJOreHajJKHUiIa, THAPOKCHAIKHIIA, aJKOKCH U
AJIKOKCHAJIKHJIA,

R? wMmoxer ObiTb BBHIOPaH M3 BOAOPONA, BO3MOKHO 3aMELIEHHOH TPYIIIbI
C1-CsankokcH, rae 3aMeCTHTENIM HE3aBUCHMO BbIOpAaHBI B KaXXIOM Ciy4ae U3 THUAPOKCH,
rajioreHa, nuaHo, HUTpo, rpymmbl Ci-Ceankokcu, LUKIOANKWUIA, apuia, TeTepoapuia u
TeTePOLMKIIOANKIIA, [11e LHUKIOAJIKIII, apiil, TeTePOLUKIOATKHI U TeTepOapui, KasKIblH,
BO3MOJKHO 3aMEIIeHbl OXHMM HJIM OoJiee 3aMECTHTENSIMH, HE3aBUCHMO BBIOPAHHBIMH W3
TUIPOKCH, TajioreHa, LIHAHO, HUTPO, AJNKWIA, TajJoreHajKuia, THAPOKCHAIKHIIA, aJKOKCH U

AJIKOKCHAJIKKJIA, 1

CH,

25
\{0\9{5 \(T CH,

R* MoxkeT ObITh BLIOPaH M3 METOKCH, R R | WA BO3MOKHO
3aMELIEHHOrO TeTepoapua;

r7ie BO3MOKHO 3aMelleHHbli reTepoapun R! MoxeT GbITh 3aMeleH OHUM HJIH 6ojee
3aMECTUTEJISIMK, BBIOPAHHBIMH W3 THUAPOKCH, rajoreHa, uuaHo, HUTpo, Ci-Ceankmna,
rasioreHaskmia, ruApokcu-Ci-Ceankuna, ankokc u ankokcu-Ci-Ceankuna,

r7ie BO3MOYKHO 3aMelleHHbIi reTepoapun R MoxeT GbITh 3aMelleH OHUM WU 6ojee
3aMECTUTEJISIMH, BBIOPAHHBIMH W3 TUAPOKCH, rajoreHa, uuaHo, HUTPO, Ci-Ceankma,
rajioreHayikmia, ruApokcu-Ci-Ceankuna, ankokcu 1 ankokcu-Ci-Ceankuna,

R?° MosxeT GbITh BHIOPAH M3 BOAOPOA M BO3MOKHO 3aMerneHHoro Ci-Ceankuna;

R?! moxkeT ObITb BbIOpaH U3 BO3MOXKHO 3amemieHHOro Ci-CealKhjia U BO3MOKHO
3aMELEHHOrO 3-7-4JIEHHOTO reTePOLUKIIA;

R?? MoxkeT ObITb BHLIOpPaH U3 BO3MOXKHO 3amerneHHOro C-Ceankuia, BO3MOXKHO
3amernenHoro 6ensuna, -Si(R?*); u -P(=0)R?*),;

R? MoskeT ObITb BbIOpaH M3 BO3MOKHO 3amemeHHoro Ci-Cealkuia U BO3MOKHO
3aMELLEHHOTO 3-7-4JIEHHOTO FeTEPOLIUKIIA,

R?* MO:xeT MpencTaBisTh coboi BO3MOKHO 3aMereHHblH C1-Coalkul;

rae 3amectutenu Ha R?°, R* R??2 R R* mesaBucumMo MOTyT ObITh BBIOpAaHBLI B
kaxaoM ciayuae u3 rajoreHa, -OR, -NR¥), -(O-CHz-(CHz)yn-W, -SR* -N(R),
_C(ORY, -C(ONRM), -NR¥)C(O)RY. -C(O)OR¥, -OC(OR¥, -S(O)R*, -S(O)R*,
-P(0)(OR*),, -OP(O)(OR?"),, -NO», =0, =S, =N(R*") u -CN; Ci.jpankuna, Cz-10alKeHUNA,
C2-10a/IKMHUNA, KaKIbIH M3 KOTOPBIX BO3MOYKHO 3aMEIIEeH OJHHM MU 0ONee 3aMEeCTUTENISMH,
HE3aBUCUMO BbIOpaHHBbIMH u3 rajorena, -OR*, -SR*, -N(R*®),, -C(O)R*, -C(O)N(R*),,
NRC(ORY, -C(0YOR®, -OC(O)RY, -S(O)RY, -S(0):R¥, -P(O)(OR*),, -OP(0)(OR*),,



-NO;, =0, =S, =NR¥), -CN, Cs.joxkapbouukna u 3-10-4Je€HHOrO TeTepoLMKNa, U
Cs.1okapborukia 1 3-10-4IeHHOTO reTepoLHKIIa, KAKIbIH U3 KOTOPBIX BO3MOXKHO 3aMEIIeH
ONHUM M OoNee 3aMeCTUTENAMH, HE3aBUCUMO BLIOpaHHBIMU u3 rajgorena, -OR?°, -SR3,
-N(R¥),, -C(O)R*, -C(O)N(R¥),, -NR¥*)C(O)R¥, -C(O)OR*’, -OC(O)R*, -S(O)R¥,
-S(0)%R*, -P(O)(OR*®),, -OP(O)OR¥),, -NO,, =0, =S, =N(R?’), -CN, Cicanxuna,
Ci-sanxun-R¥, Ca.cankenuna u Ca-calKuHUNA,;

KaKJIbIA p MOKET OBbITh BhIOpaH u3 1 win 2,

n MOKeT OBbITh BBIOpaH u3 1-4;

W mosket ObiTh BeiOpaH u3 -OH u -CH3,

R’ He3aBHCHMO MOKeT OLITh BLIOPAaH B KaXIOM CIydae M3 BOAOPOAA, TPYIIIBI
-Si(C1-Csankun)z; u Ci-joankuna, Co.joankenmna, C.jpankunmna, Cz.ipkapbouwmkina u 3-12-
YJIEHHOTO TE€TEPOIIMKIIA, KAKABIH U3 KOTOPHIX BO3MOYKHO OXCKET OBbITh 3aMEIEeH OXHUM WU
Ooiee  3aMECTUTENSIMH, HE3aBHCUMO BbIOpaHHbIMH u3 ramoreHa, -OH, rpymmsl
-OSi(Ci-Csankun);, -CN, -NOz, -NH;, =0, =S, Ci.ioankuna, -Ci.jorajoreHajikuma,
rpymnsl  -O-Ci.joankun, Caoankenuna, Co.jpankunmna, Cs.ppxapOonukia, 3-12-uneHHOrO
reTepOLMKIIA U TAJIOTCHAIIKHIIA,

z MoxeT ObITh paBHo 0, 1, 2, 3, 4 win 5,

R u R He3aBucuMOo MOryT ObIThb BbIOpaHbl M3 Bonopoaa, raiorena, -OR’! u
Cizankuia, BO3MOXHO 3aMELICHHOIO OAHUM WiIH 0ojiee 3aMEeCTHTESIMH, HE3aBHUCHUMO
BLIOPAHHBIMU U3 rajorena u -OR3!;

T moxer npencrasiats coboit S wu O;

R?» moxer ObiThb BbiOpan u3 -OR*| BosmoxkHO 3amemenHoro 3-10-useHHOrO
reTepoOLMKIIA, BO3MOKHO 3aMelieHHOro C3.10kapOOoLMKIa,;

rae 3amectuTend Ha R* He3aBUCHMO MOTYT OBITh BBIOPAaHBI B KAXKIOM CIydae W3
ranorera, -OR3! -SR3! -N(R3!), -C(O)R*, -C(ON(R3),, NR*")C(O)R?*!, -C(O)OR¥,
-OC(O)R*!, -S(O)R?!, -S(0)R?!, -P(0)(OR*'),, -OP(O)(OR?*'),, -NO;, =0, =S, =N(R’!) u
-CN; Ci.ioanmkmia, Ca-joankenmna, Cz-10aKUHWIA, KAKIBIA M3 KOTOPBIX BO3MOXKHO MOKET
OBbITh 3aMelleH OJHUM WK OOjiee 3aMeCTUTE/SIMH, HE3aBUCUMO BHIOPAHHBIMH W3 TaJIOTeHa,
-OR?*! -SR3¥! _N(R*'),, -C(O)R*', -C(O)N(R*),, -N(R*")C(O)R*!, -C(O)OR*, -OC(O)R?,
-S(O)R?!, -S(O)R?!, -P(O)(OR?*),, -OP(O)(OR?'),, -NO,, =0, =S, =N(R*'), -CN, Cs.
jokapOounkna u 3-10-unennoro rerepouukna; U Ci.jokapOoumkna u  3-10-uneHHOTO
reTePOLMKIIA, KAKABIH W3 KOTOPbIX BO3MOKHO MOKET OBITh 3aMelleH OIHHM WiIu Ooee

3aMeCTHUTENIAMY, HE3aBHCHMO BbIOpaHHbIMH u3 rajorena, -OR*!, -SR?*! -N(R3!),, -C(O)R*!,



-C(ONR?!),, -N(R*HC(O)R?!, -C(O)OR?!, -OC(O)R?*!, -S(O)R?!, -S(0O)2R?!, -P(O)(OR?*!),,
-OP(O)(OR?!),, -NO,, =0, =S, =N(R*'), -CN, Ci.sankuna, Cs-cankenuna, Cr.caIKUHUIA, U

R?*! HeszaBucHMMO MOkeT ObITh BHLIOPAaH B KaKIOM CIyuae M3 BOMNOPOAA, TPYIIIbI
-Si(C1-Cs anxun)z; u Ci-joankuna, Co.joankenuna, Ca-ioankunmna, Cs.izkapborukna u 3-12-
YJIEHHOTO T€TePOLIMKIIA, KAKABIH M3 KOTOPbIX BO3MOXKHO MOKET OBITh 3aMEIIeH OXHHM WU
Oojlee  3aMECTUTENIIMH, HE3aBHCUMO BbIOpaHHbIMH u3 rajoreHa, -OH, rpymrmsl
-OSi(Ci-Csankun)z, -CN, -NO,, -NH;, =0, =S, Ci.ijoankuna, -Ci.jorajJloreHajKkuia, rpyIibl
-O-Ci.roankun, Co.oankenwna, Copjoankuamna, Cs.ppkapOommkna u - 3-12-4jeHHOTO
reTEPOLIMKIIA.

CoenuHeHne 10 N300PETEHHI0 MOXKET OBbITh PEACTABICHO CTPYKTYpoi dopmysist 1I:

CHs (),
WU ero (papMaleBTHYECKH TpUeMIieMast CoJib, Te:
R32 R33
1
\‘{Q 13°Q2

R ppibpan s~ R R u -OCHjg;

R!? BpiGpan u3 BoOmOpona, THMAPOKCH M BO3SMOMKHO 3aMelleHHOM rpymmsl Ci-
Csankokcu, rae 3amecturenu Ha rpymnmne Ci-CsallkOKCH HE3aBUCHUMO BBIOPaHBI B KaKIOM
cllydae W3 THIPOKCH, TrajioreHa, muaHo, Hutpo, rpymmbl Cz-CsallkOKCH, BO3MONKHO
3aMEeIEHHOr0 KapOOIUKIa U BO3MOXKHO 3aMEIIEHHOTO T'eTepPOLMKIIA, INIe 3aMECTHTENH Ha
KapOOIMKJIe WM TeTePOLIUKIIe HE3aBUCHUMO BBIOPAHBI U3 TUAPOKCH, TAJIOT€HA, LIMAHO, HUTPO,
Ci-Csankuna, ranorenankmna, ruipokcu-Ci-Cesankmna, ankokcu u ankokcn-Ci-Ceankuna,

R!* BpiGpan u3 Bomopona, TMAPOKCH M BO3SMOMKHO 3aMelleHHoM rpymmbl Ci-

Csankoxcu, rae 3amecturenu Ha rpymnmne Ci-CsallkOKCH HE3aBUCUMO BBIOPaHBI B KaKIOM



cllydyae W3 THAPOKCH, TrajloreHa, LuaHo, HUTpo, rpymmbl C2-CealKOKCH, BO3MOKHO
3aMEIIeHHOr0 KapOOLMKIa M BO3MOXHO 3aMEIEHHOrO IeTePOLMKIIA, I7le 3aMECTHTEIH Ha
KapOOILMKJIe WM TeTePOLIMKIIe HE3aBUCHUMO BBIOPAHbI U3 TUAPOKCH, FAJIOT€Ha, LIMAHO, HUTPO,

C1-Csankuna, ranoreHankuia, rupokcu-Ci-Ceankunia, ankokcu u ankokcu-Ci-Ceankuna,
R37 R38
3
\{Q TQ

R!* Bri6pan u3 R3% R% , -0-(CH2)o-1T u -O-CH(CH3);

T mpencrasisier coOOH BO3MOXKHO 3aMEINEHHBIH 3-O-UJICHHBIH T'€TePOIMKIOATKIIL,
/i€ 3aMECTUTENIN HE3aBUCUMO BBIOPAHBI M3 THIPOKCH, rajiorena, nuano, Hutpo, Ci-Cesankuna,
rasioreHaykmia, ruapokcu-Ci-Ceankuna, ankokcu u ankokcu-Ci-Ceankuna,

Q! u Q® mezaBucumo BeIdpans! u3 -O-, -OC(=0)NR*- -S- u -NR*’-;

Q? BbIOpaH M3 BO3MOKHO 3aMeleHHOro C3.6kapOOIUKIA, BO3MOKHO 3aMeIIEHHOro 3-
8-unennoro rerepoukna, -OR**, -(0-CH,-(CH)p)n-W u -N(R*),, rne zamecturenu nHa Cs.
ckapOoIMKyIe 1 3-8-4JICHHOM TeTepOLUKIIE HE3aBHCUMO BbIOPAHBI U3 TUAPOKCHU, TaJIOTEHA,
uano, HATpo, Ci-Ceankmna, rajgorenankmia, ruapokcu-Ci-Csakumia, aJKOKCH U aJKOKCH-
C1-Ceankuna;

Q* BbIOpaH U3 BO3MOKHO 3aMeleHHOro C3.6kapOOIHUKIA, BO3MOKHO 3aMEIEHHOTro 3-

8-unenHoro rerepouukna u -OR*, rne szamecturenn Ha Ci.ckapbouukie U 3-8-4jeHHOM

2
reTepOLMKIIe HE3aBUCHMO BBIOpAaHBI M3 THAPOKCH, rajoreHa, uuaHo, HuUTpo, Ci-Cesanmkuina,
rajorenajkmia, ruipokcu-Ci-Csankuna, ankokcu u ankokcu-Ci-Ceankuia,

R R3! R¥ u R nesaBucumo BLIOpaHbI U3 BOMOPOAA, MMAPOKCH, TaOreHa, IUAHO,
HuTpo, Ci-Csankuma, ramoreHankwia, TUapokcu-Ci-Ceankmna, amkokcun U ankokcu-Ci-
Csankumna,

o 32 p33 p37 38

kaxapii w3 R, R, R’ m R’® HeszaBucuMo BbIOpaH M3 BOAOPONA, THIPOKCH,
rayiorena, 1uaHo, HuTpo, Ci-Csankuna, ranoreHankuna, ruapokcu-Ci-Cealikuia, ajiKkoKCH H
ankokcu-C1-Cealikuia;

kax bl R** BpIGpan u3 Bonopona, Bo3MoskHO 3amerneHHoro Ci1-Cealkuia, BO3MOKHO
3aMeIEHHOTO KapOOIMKIIa M BO3MOXKHO 3aMEIIeHHOTO TeTepPOLUKIa, Tae 3amectutenu Ha Ci-
Csankute, kapOOIUKJIE W TeTePOLIMKIIe HE3aBIUCHMO BBIOPAHBI B KAXKIIOM CITydae U3 THIPOKCH,
rajioreHa, uuaHo, HuTpo, Ci-Csankokcu, kapOOIMKIa 1 TeTepPOIHKIIA;

S D39

kaxnaelii R BeiOpan u3 Bomopoma, Ci-Ceankuma, ramoreHankuia U ankokcu-Ci-

Ceanxuna,

kaxaeii R* BoiOpan u3 Bomoponma u Bo3MmoxkHO 3amerneHHON Ci-CealKUabHOM



TPYIIIBL, TAE€ 3aMECTUTENN HE3aBUCHUMO BBIOPAHBI B KAKIOM ClIydae M3 THAPOKCH, TaJIOreHa,
uano, HUTPO, rpynmbl Cz-CeankokcH, kKapOOLMKIIA U TeTePOIHKIIA;, 1

kaxaeii RY' BoiOpan u3 Bomoponma u Bo3MoxkHO 3amerneHHON Ci-CealKuIbHOM
IPYIIIbL, TA€ 3aMECTUTEIH HE3aBHCUMO BBIOPAHBI B KAXKAOM Cilydae U3 TMAPOKCH, rajioreHa,
1IaHo, HUTPO, rpymbl C2-CsankoKcH, KapOOIMKIIA U TeTePOLMKIIA,

kaxxplit R* BeIOpaH U3 Boaopona, BO3MOkKHO 3amerneHHoro Ci-CsalKkuia, BO3MOKHO
3aMEIIEHHOTO KapOOIMKIIa U BO3MOXKHO 3aMEIIeHHOr0 reTepoLrKIIa, rae 3amectutenu Ha Ci-
Cesankuie, kapOOLMKIIE M T€TEPOLIMKIIC HE3aBUCHMO BBIOPAHBI B KAKAOM CITy4dae U3 THIPOKCH,
rajoreHa, nuaHo, HuTpo, C1-Csankokcu, KapOOIMKIIa U reTePOLHKIIA,

Ka)KIbIi p BbIOpaH u3 1 wim 2;

n BbIOpaH u3 2-4;

W BoiOpan u3 -OH u -OCHj;

CNGFN O~ O~
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B HEKOTOPBIX BOIUIOIIEHUSAX M300peTeHUs MPEJIOKEH Croco0 JieueHust 3a00eBaHus,
BKJIFOHAKOLINI BBeneHue coeauHenus ¢ pIC50 9,0 unu Gonee B OTHOLIEHMM KOMILIeKca 1
MHILIEHH panamuuuHa muekonuratomero u pIC50 6,0 unn MeHee B OTHOLIEHUM KOMILIEKCA 2
MHIIEHH PAalAMUIITHA MJIEKOMUTAIOLIETO HYKAAOMEMYCSI B 5TOM CYOBEKTY.

B HEKOTOPBIX BOILIOIICHUSX H300PETeHHS MPEJIOKEH crocod jieueHust 3a00eBaHus,
BKJIIOUAKOIINi BBeneHue coenuuenus ¢ pIC50 9,5 unmu Oonee B OTHOLIEHWM KOMILiekca |
MHUIIIEHU panamuiHa muekonutaromero U pIC50 5,0 unu MeHee B OTHOLIEHUHU KOMILIEKca 2
MHILIEHH ParlaMUIITHA MIIEKOMUTAIOLIETO HYKAAIEMYCSI B 5TOM CYOBEKTY.

B HEKOTOPBIX BOIUIOIICHUSX H300PETCHUS MPEIJIOKEH Crocod ieueHust 3a00IeBaHus,
BKJIIOYAIOIIMI  JJUTENbHOE BBEAEHHE OIHMCAHHOIO B JAaHHOM JOKYMEHTE aHajora
panaMHuIFHA WK COSANHEHHsSI HY>KAAIEMYCS] B 5TOM CYOBEKTY.

B HEKOTOPBIX BOIUIOIICHUSX H300PETEHUS MPEIJIOKEH Crocod JieueHust 3a00IeBaHms,
rae 3aboneBaHne BBIOPAHO W3 XPOHHUYECKOTro 3aboneBaHusi. XpoHHUecKoe 3aboieBaHue
MoOXxeT ObITh BbIOpaHO u3 3aboneBanusi, npu koropoM MTORCI runepaxTHBHpPOBaH.

XpoHudeckoe 3a00jieBaHUE MOXKET OBITh BBIOPAHO W3 3a00JIEBAHUS, MPU KOTOPOM MOJIE3HO



uHruouposanne mTORC1. B HEKOTOPBIX BOIUIOMIEHUSAX XPOHUYECKOE 3a00JEBAHNUE MOXKET
ObITb BBIOPAHO W3 HEHPONEreHepaTUBHOIO 3a00JeBaHUs, HEHPOKYTAHHOrO 3a00JeBaHus,
HapyuieHusi pa3Butus HepBHOM cucrtembl, mTORonaruii, Taynatuii, KOTHUTHUBHBIX
pacCTpONCTB, SHWIENCUN, PACCTPONCTB  AyTHUCTHYECKOTO CHEKTPa, ayTOUMMYHHBIX
3aboneBaHuii, MeTaboMueckux 3a00IeBaHuUM, paka, 3a001€BaHM, CBSI3aHHBIX C HAPYIIEHHEM
ayrodaruu, HHPEKIUOHHBIX 3a00JIeBaHUIA, CEPACYHO-COCYAUCTHIX 3a00EBaHUMN, MBIIIEIHON
aTpoduu, BOCHAUTENbHBIX 3a00JI€BaHM, TJIa3HBIX OOJIE3HEN MJTH BO3PACTHBIX 3a00JICBaHUM,
koTopele mpuBomaT k rumnepaktuBauuu mTORCI, Bxmrowaromux CHUKEHHE HMMYHHOU
AKTUBHOCTH Y TOXKWIBIX JIFOAeH. XpPOHUYECKOe 3a00JeBaHNE MOXKET MPEACTaBISITH COOOH
mTORonaruio, Hanpumep TyOEPO3HBIN CKIIEPO3.

B HEKOTOPBIX BOIUIOMICHUSX H300PETEHHS MPEIOKEH Crocod jieueHust 3a00IeBaHms,
I7ie COeqUHEHNE MOXET IPEICTABIATh COOON aHAJIOT palaMHLIMHA.

BKJIOYEHHUE NOCPEACTBOM CCBLJIKHA

Bce myOnukaiyu, MaTeHTbl W MATEHTHBIC 3asBKH, YIOMSHYTbIE B 3TOM OIMMCAHUU
M300peTeHNs, BKIFOUYEHBI B HETO MOCPEACTBOM CCHUIKH B TOHM CTETIEHH, KaK €ClM Obl Kakaast
WHIMBHAyaJbHAs NyOJMMKAlMs, KaXKIbIH NATEHT WM Kakaas MNaTeHTHas 3asBka Obuia
KOHKPETHO ¥ MHAMBHIYaJbHO YKa3aHAa KaK BKIFOYEHHAs NIOCPEICTBOM CChUIKH. B Toii Mepe, B
KakoW MyONUKAIMK, MATEHThl WIN MATEHTHbIC 3asiBKH, BKJIIOYEHHBIE MOCPEICTBOM CCHUIKH,
HAxXOJATCSI B INPOTHUBOPEUHUH C PACKPBITHEM H300PETEHHs], COMAEpKAlUMCS B ONHCAHUU
U300peTeHns, TaHHOE ONHMCAaHHE W300PETeHUs] NMpPEeBATHPYET W/WINM UMeeT NMPUOPUTET Hax
TOOBIM TAaKUM MIPOTUBOPEYALIIM MATE€PHUATIOM.

NOAPOBHOE OIMUCAHUE N30OBPETEHUSA

XOTs TPEANOUTHTEbHbIE BOIUIOIICHHUS HACTOSIIEr0 H300pPETeHUs] TMOKa3aHbl |
ONHUCAaHbl B JAHHOM JOKYMEHTE, CHEeLHAJINCTaM B JaHHOH oOmacTu OyAeT O4eBHUAHO, HYTO
TaKye BOIUIOLICHHUS MPUBEACHBI TOJIBKO B KaueCTBE NMpHMepa. MHOTOYHCICHHbIE BAPUAHTBI
U3MEHEHHUS U 3aMEHbI TeNepb OYAYyT OCYIIECTBIIATHCS CHENHUAINCTAMH B JaHHON obnactu Oe3
OTKJIOHEHHsT OT wu3o0pereHus. Crhenyer uMeTh B BHAY, YTO TMPH NPAKTUYECKOM
OCYILIECTBICHUH H300pETeHHsT MOTYT OBITh HCIIONB30BAHBl PAa3IMYHBIE ABTEPHATHBBI
BOILJIOLICHUSIM M300pETEeHHUs, ONMUCAaHHBIM B JaHHOM AOKyMeHTe. llpeamonaraercsi, dro
HIDKecneayomas GopmMysa n3o0peTeHus onpenenser o0beM n300peTeHus], U YTO TEM CaMbIM
OXBAu€Hbl CIIOCOOBI M CTPYKTYypbl B mpeaenax oObemMa (OpMyNbl H300pEeTeHHs] U HX
SKBUBAJICHTBI.

Onpenenenus



Ecnu He maHo WHOTrO OmnpeneneHusi, BCe HCIIONb30BAaHHBIE TEXHUYECKHE M HAy4HbIE
TEPMUHBI UMEIOT OOIIENPUHIATOE 3HAYeHHE, MOHATHOE CIELHUANNCTY B OONACTH, K KOTOPOH
OTHOCUTCSI JIaHHOe u300peTeHue. Bce maTeHThl M myOnuKauuuy, YIOMSIHYTBIE B JaHHOM
OTHCAHUH, BKJIIOUEHBI B HETO MOCPEICTBOM CChUIKH.

Hcnone3zyemast B onucanuu U B popmysie n3odpereHust GopMa eMHCTBEHHOTO YHCa
BKJIFOYAeT B ceOsi MOHSATHUS BO MHOMKECTBEHHOM YHCJIE, €CJIU KOHTEKCT YeTKO HE AHMKTYeT
UHOE.

Tepmun “conp” wiu “papMaleBTUYECKH MpUEMJIEMasi COJb  OTHOCUTCS K COJISIM,
o0pazyemMbIM  pa3MYHBIMH OPTaHUYECKUMH ¢ HEOPTaHWYEeCKUMH TPOTHBOMOHAMH,
W3BECTHBIMH B HAaHHON oOmactn. DapMmaueBTHUECKU NPHEMIIEMbIE COJH NPUCOCTUHEHUS
KUCJIOTBI MOTYT OBbITh OOpa3oBaHBI C HEOPraHMYECKUMH KHCJIOTAMH W OPTaHUYeCKUMHU
KucioTamMu. HeopraHuueckue KHCIOTBI, M3 KOTOPbIX MOTYT OBITh 0Opa3OBaHBI COJIH,
BKJIFOUAIOT, HANpHUMEpP, COJSIHYIO KHCJIOTY, OpOMHCTOBOAOPOAHYIO KHCIOTY, CEPHYIO
KUCJIOTY, a30THYI KHCIOTYy, ¢ochopHyro kucinora u T.1. OpraHuueckue KHUCIIOTHI, H3
KOTOPBIX MOTYT OBITh OOpa30OBaHbl COJH, BKJIOYAIOT, HANPUMEP, YKCYCHYI KHCIOTY,
NPOMMOHOBYIO KHCJIOTY, TJHKOJEBYI KHCJIOTY, MHUPYBHHOBYIO KHCIIOTY, INABEJIEBYIO
KUCJIOTY, MAaJIEMHOBYIO KHCJIOTY, MAJOHOBYIO KHUCIIOTY, SIHTAPHYIO KHCJIOTY, (yMapOBYIO
KUCJIOTY, BUHHYIO KHCJIOTY, JIIMOHHYIO KHCJIOTY, O€H30MHYIO KHUCJIOTY, KOPUYHYIO KHUCIIOTY,
MHUHJAJIBbHYIO KHCIOTY, METAHCYJIb(OHOBYI KHCJIOTY, STAHCYJIb(OHOBYIO KHUCIOTY, Hapa-
TOJYOJICYJIb()OHOBYIO ~ KHCIIOTY, CAJMLMIOBYI0 KHCIOTY U T.a1. DapManeBTHYeCKH
npueMJIeMble COJM NPUCOSIUHEHUs] OCHOBAaHHMS OOpasylTCsl C HEOPraHWYeCKUMH |
OpPTaHUYECKUMH OCHOBaHMsAMHU. HeopraHudeckue OCHOBAHHS, M3 KOTOPBIX MOTYT OBITh
00pa3oBaHbl COJIH, BKJIIOUAIOT, HAMPUMEP, COJU HATPUs, KaJHs, JTUTHS, aMMOHUS, KaJbLUs,
MarHusi, jkejes3a, [IMHKA, MEAH, MapraHia, aJroMuHus U T.1. OpraHu4eckue OCHOBAHUS, W3
KOTOPBIX MOTYT OBITH OOPa30BaHbI COJIM, BKJFOYAKOT, HANIPUMED, MEPBUYHbBIE, BTOPUIHBIE H
TPETUYHbIE AMUHBI, 3aMEIICHHbIE AMHUHBL, B TOM 4YHCJIE BCTPEYANOIIHECS B NPUPOAE
3aMEIIECHHbIE AMUHBI, LHUKJIUYECKUE aMHUHBI, OCHOBHBIE HOHOOOMEHHBIE CMOJIbI U T.II,
KOHKPETHO TaKW€ KaK HW3OMPONMWIAMUH, TPUMETHJIAMHH, IU3TUIAMUH, TPUITHIIAMUH,
TPUNPONMWJIAMHH W  3TaHOJAMHUH. B  HEKOTOpHIX BOIUIOIEHUSX (papManeBTUYECKH
npuemiieMasi CoJib IPUCOEAMHEHUST OCHOBAHUS BBIOpaHA M3 COJIEH aMMOHUS, KaJlusi, HATPus,
KaJbLUS U MAarHUS.

dapmaneBTHUECKH TpHEMIIEMasl COJIb TaKXKe OTHOCUTCS K JI0OOW comu, KOTopas

MOXeT O0pa3oBBIBATb i71 Vivo B pe3yJbTaTeé BBENCHHS KHUCJIOTBI IPYIYIO COJIb WIIH
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IPOJIEKAPCTBO, KOTOPOE MPEBpAINAeTCd B KUCIOTY MU coib. COnb COAEPKHUT OAHY HIIU
Oonee MOHHBIX (POPM COENMHEHUs, TAKMX KaK KOHBIOTUPOBAHHAS KUCJIOTA UM OCHOBAHMUE,
acCOLIMMPOBaHHas(0€) C OAHMM MM Ooyiee COOTBETCTBYIOIUIMMHU npotuBoroHamu. Conu
MOryT 00Opa3OBbIBaTh MJIM BKJIIOYaTh B ceds OAHy winm Oonee JenpOTOHHPOBAHHBIX
KUCJIOTHBIX Ipynn (HampuMep, KapOOHOBBIX KHCIOT), OAHY HJIM OOjiee IMPOTOHHPOBAHHBIX
OCHOBHBIX I'pyII (Harpumep, aMHHOB) WK U T€X, U JPYTUX (HapuMep, IBUTTEPUOHBI).
Ucnonb3yeMplii B TaHHOM JOKYMEHTE TEPMHUH "NO CymECTBYy B 4HMCTOM (popme"
O3HAYaeT, YTO COEMHEHHE MOJYy4YeHO B (hopMe, KOTopasi Mo CYLIECTBY HE COACPIKUT APYIUX
COeMHEHUI (B 4YAaCTHOCTH, TOJHMKETUAOB WIM JPYrUX AaHAJOrOB parnaMUIHA) TIpU
NOJIy4€HUH B Tpoueccax (pepMeHTanun, 0COOEHHO B mponecce (PepMEHTALMH, BKIIFOYAIOIIEM
Mojiayy CTAapTOBOM KHUCJIOTBI, KaK OIHKCAHO B JaHHOM JAOKYMEHTE, B INTAMM-IPOAYLEHT
panaMuIfHa, KOTOPbIH ObUI T€HETHYECKH WU3MEHEH C LENbI0 yOAJICHUS WIM WHAKTUBALMU
reda rapK wmm ero romosnora. Hanmpumep, uncrora coeiMHEHUsI COCTaBIs€T MO MEHBLIEH
Mmepe 90%, unu no mesbluel Mepe 95%, unu no MeHblieil mepe 98%, unu no MeHbluel Mepe
99% OTHOCHTENBbHO CONEpPXKAHUS TOJHUKETUAOB B (OpMe, B KOTOPOH OH MPUCYTCTBYET.
CrnenoBarenbHO, KaK 10, TAK U MOCJE MPUTOTOBJICHUS B BHUIE (PapMalieBTUIECKOTO MPOIYKTa
B Pa3JIMYHBIX BOIUIOIIEHUSAX COEIUHEHUs], ONMCAHHBIE B TAHHOM JJOKYMEHTE, COOTBETCTBEHHO
COCTaBJISIIOT 1O MeHbled mepe 90%, unu no MeHblieil mepe 95%, WK MO MEHbLIEH Mepe
98%, nnu no MeHbLIel Mepe 99% copeprkaHus NOJUKETUAOB B KOMIIO3ULIUM WU IIPOAYKTE.
B HEKOTOPBIX BOIUIOIIEHHSX KOMIO3MLIMM IO M300PETEHHI0 MOTYT COAEp:KaTh J1Ba
wm Oojee PHAHTUOMEPOB COENUHEHHs, IJ€ Ha JOMI0 EIUHCTBEHHOIO JHAHTHOMEpa
NPUXOIUTCS IO MeHbluel Mmepe nmpumepHo 70% macc., mo MmeHbluel mepe npumepHo 80%
Macc., o MeHblIeil mepe npumepHo 90% macc., o MeHblieil Mepe npumepHo 98% macc.,
WIM 1O MeHbIIeH Mepe mnpuMmepHo 99% wmacc. unm Oosmee oT oOmied Maccel BCex
crepeon3omepoB. CriocoObl MONYyYEHUs] MO CYLIECTBY YHCTBIX HHAHTHOMEPOB H3BECTHBI
CHeuuaJucTaM B JaHHOW oOnactu. Hampumep, €IWHCTBEHHBIH CTEpeOU3OMEp, HampuMep
SHAHTHOMEp, IO CYLIECTBY HE COAEPKALIMH €ro CTepeou3oMepa, MOXKeT ObITh IONIy4eH
NyTeM pas3feleHHus pPaLeMUYeCKOd CMeCH C HCIHOJb30BAHMEM TAaKOr0 MeETOAa, Kak
o0pazoBaHHE [UACTEPEOMEPOB C HCIOJb30BAHMEM ONTHYECKH AKTHBHBIX Pa3elIsSiOIINX
areHtoB (Stereochemistry of Carbon Compounds, (1962) by E. L. Eliel, McGraw Hill;
Lochmuller (1975) J. Chromatogr., 113(3): 283-302). Panemuueckue CMeCH XHUPaJIbHBIX
COEMHEHUI MOTYT OBITh Pa3/eNeHbl U BBIAENIEHB! JOOBIM MOIXOASIIUM METOIOM, BKIIIOYAs,

HO Oe3 orpanmueHusi: (1) oOpasoBaHME MOHHBIX TUACTEPEOMEPHBIX COJIEH C XUPAbHBIMH
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COEMHEHUsIMH U pa3fesieHne (PpakLUOHHON KPUCTANIN3ANEeN WK JPyTUMH MeToaamy, (2)
o0Opa3oBaHHE [MACTEPEOMEPHBIX COCOUHEHUH C XHPAJIbHbIMU JI€PUBATH3HPYIOLUMH
peareHTamu, pasleJIeHHue TUacTepeoMepOB U MPEBpalleHHe B YHCThIe CTepeon3omepsl, U (3)
paszmeneHue MO CYI[ECTBY YHCTBIX WM OOOTalleHHbIX CTEPEOM30MEPOB HANPSIMYKIO B
XUpPAJIbHBIX YCNOBUAX. [Ipyroii moaxon Ijsl pa3feneHHus SHAHTHOMEPOB 3aKJIIOYAeTCsl B
MPUMEHEHUHN XUPAJbHOU KOJNOHKU Diacel U 2JIF0MPOBaHUH C UCIIOJIb30BAHUEM OPTraHUYECKOM
NOABWKHOW (a3el, Takoil kak ¢pasza, um3roroBisiemass kommanueidi Chiral Technologies
(www.chiraltech.com) Ha mIaTHON OCHOBE.

“V3oMepbl” PEACTABIISIIOT COOOM pa3Hble COEAMHEHHUSI, KOTOPbIE HMEIOT OAMHAKOBYIO
MOJIEKYJIAPHYIO  (dopmyty. “CrepeonsoMepbl’ TPEACTABISIOT COOOH H30MEPBI, KOTOPBIE
pa3MyaroTCs TOJIBKO pACHOJIOKEHHEM AaTOMOB B  IPOCTPAHCTBE. “DHAHTUOMEPHI.
NPEACTaBIOT COOOH TMapy CTEpEeOM3OMEpPOB, 3€PKAJbHbIE OTOOPAKEHUS KOTOPBIX HE
HAKJIQAbIBAIOTCSA Apyr Ha apyra. Cmech 1:1 mapbl SHAHTHOMEPOB SIBJIAECTCS “paALlEMUYECKON
cmecbro. TepmuH “(£)” ucnosbidyercst ajisi 0OO3HAUEHUsS] PALEMHYECKON CMECH, TAe 3TO
noaxonut. “JluactepeousoMepbl’ WIH “‘IHACTEPEOMEPBI” SIBIIAIOTCS CTEPEOM3OMEPAMH,
KOTOpblE HMEIOT IO MEHbIIeH Mepe [Ba AaCUMMETPUYECKUX aTOMa, HO HE SIBIISIOTCS
3epKaJbHBIMH OTOOPXXEHUSMHU JPyr Apyra. AOCOTIOTHYIO CTEPEOXHUMHIO KOHKPETHO
ykaszbiBatoT cornacHo R-S  cucreme Kana-Unronepa-Ilpenora. Korma coenuneHue
NpeACTaBisieT COOON YHMCTHIM SHAHTUOMEp, TOTAA CTEPEOXUMHUS MO KaKIOMY XHPAJIbHOMY
aToMy yrieposia MOXKeT ObITh KOHKPETHO ykaszaHa 0o cuMBosioM R, mubo cumBosom S.
PasznenenHble coenuHeHus, 4bs aOCONMOTHAs KOH(QUIypauuss He H3BECTHA, MOTYT OBITh
obo3HayeHbl cuMBOosiaMu (+) wiu (-) B 3aBUCUMOCTH OT HampaBlieHHs (TpaBO- MK
JICBOBPALIAIOIIUE), B KOTOPOM OHM BPALIAOT IUIOCKOCTh MOJSPH3ALMUA CBETA NPU JJIHHE
BOJIHBI HaTpueBoi D-nmHuu. HekoTopble COenUHEHHs, ONMHCAHHBbIE B JAHHOM JOKYMEHTE,
cozepkKaT ONUH WK 0oJiee aCHMMETPUUYECKIX LIEHTPOB M MOTYT, TAKUM 00pa3oM, PUBOIUTH
K OOpa3OBaHUIO SHAHTHOMEPOB, AMACTEPEOMEPOB U APYTUX CTEPEOM3OMEPHBIX (opM,
ACHMMETPUYECKHUE LEHTPbl KOTOPbIX MOTYT OBITH ONpEAENieHbl B TEPMHUHAX aOCOIFOTHON
crepeoxumuu kak (R)- mmu (S)-. Hacrosimume xuMuyeckue BemecTBa, (hapMarieBTHUYECKHE
KOMITO3ULIMH U CIOCOOBI BKIIFOYAIOT B ce0s BCE TaKWe BO3MOXKHBIE CTEPEOM3OMEpPHI, B TOM
YHCIe pALEeMHYECKHEe CMECH, ONTHYECKH 4YHCThle (POPMBI, CMeCH IUACTePeOMEpPOB U
npoMexxyTounble cmecu. OnTruecku aktuBHbIE (R)- 1 (S)-u30Meprr MOTYT OBITH MOJYYEHBI C
UCTIOJIb30BAHIEM XHPAJIbHBIX CHHTOHOB MJIM XHPAJIbHBIX PEAreHTOB, WJIH MOTYT OBbIThH

pa3acii€eHbl CTaHAAPTHBIMH METOAAMU. OnTuyeckass aKTUBHOCTh COCANHECHHUA MOXET OBITH
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NPOAHAIM3UPOBAHA JIOOBIM MOAXOASIINM METOAOM, BKJIIOYas, HO Oe3 OrpaHuYeHus,
XUPAJIBbHYIO XpoMaTtorpagui U NOJSIPUMETPUI0, M CTENeHb NPeoONafaHus OHOTO
CTepeon30Mepa 10 CPABHEHUIO C IPYTUM H30MEPOM MOXKET OBbITh ONpeneseHa.

Korma crepeoxumuss KOHKPETHO HE€ YKa3aHa, TOTAA HEKOTOpBbIE MOJIEKYJIbI,
OIMCaHHbIE B TAHHOM JOKYMEHTE, BKJIIOYAIOT B ceOsl N30MEpbl, TaKue KakKk YHAHTHOMEPHI U
IracTepeoMephl, CMECH YHAHTUOMEPOB, B TOM YHCJI€ palieMaThbl, CMECU JHAaCTEPEOMEPOB U
ApyrHe UX CMECH, B TOH CTENEeHH, B KAKOH OHH MOTYT OBbITb IMOJIyYEHBI CIELUATUCTOM B
JaHHOW O0JIaCTH TMyTeM PYTHHHOTO SKCIIEPHUMEHTHPOBAHUS. B HEKOTOPBIX BOIUIOIIEHHSIX
€IMHCTBEHHbIC SHAHTUOMEPHI WJIH THACTEPEOMEPHI, T.€. ONTHYECKH aKTHUBHBIE ()OPMBI, MOTYT
OBITb MOJYYEHBI B PE3YJIbTATE ACHMMETPHUECKOTO CHHTE3a WJIM Pa3/eleHUs PaleMaToB I
cMeceill nuactepeoMepoB. PasgeneHue paneMaToB WM CMECEH AUacTepeOMEpPOB, €CJIH
BO3MOYKHO, MOXET OBITh OCYIIECTBJICHO, HalPUMEpP, CTAHAAPTHBIMU METOAAMHU, TAKUMH KaK
KPUCTATM3alMA B TNPUCYTCTBUH  PA3[ENSIOIIEr0 areHra Wi Xxpomartorpadus ¢
UCTIOJIb30BAHUEM, HANpUMep, XHUPAJbHOH KOJOHKM Ui KUAKO(a3HOW Xpomartorpaduu
Beicokoro aasnerns OKXB/I). Kpome Toro, cmech AByX SHAaHTHOMEPOB, O0OTaIeHHast OTHUM
U3 JBYX, MOXKET OBITh OUYHINEHA C MOJyYE€HHUEM JOMOJHUTEIbHOW ONTHYECKH 00OTrameHHON
(bopMBI OCHOBHOTO SHAHTHOMEpA ITyTEM NEPEKPHUCTAILIM3ALNN W/ WIN PAaCTHPAHMSL.

2

Tepmun “Ck.,” Nnpu HUCHNONB30BAHUU B COUYETAHMM C XMMMYECKOH TIPyNIHUPOBKOM,
TAKOHN KakK aJKW, aJIKeHWI WIN aJIKUHUJI, O3HAYAET, YTO IPYMIbI COAEPKAT OT X A0 Y aTOMOB
yraepona B nernu. Hampumep, TtepmuH “Ci.calKuil’ OTHOCUTCS K  HACBIIIEHHBIM
YIJIEBOAOPOAHBIM — IpyINIaM, BKJIOYAs MPSAMOLENOYEUYHbIE  AJKWIbHbIE TPYNIbl U
pa3BETBJIECHHbIE AJIKIIIbHBIE IPYIIIbI, KOTOPbIE coaepskaT oT 1 1o 6 atromoB yriepona. Tepmun
-Cx-yaTKUJIEH- OTHOCUTCS K 3aMEIIEHHON MJIM He3aMEeILEHHON aIKMJICHOBOM e, UMEOIIeH
OT X JI0 y aTOMOB yrjepona B ajkwieHoBol uenu. Hampumep -Ci.saaKuieH- MOXKET ObITh
BBIOpAH M3 METHJIEHA, STUJICHA, MPOIIICHA, OyTHIIEHa, IEHTUJICHA U TeKCHJICHA, KaKIbId U3
KOTOPBIX SIBJISIETCS BO3MOXKHO 3aMELIEHHbBIM.

Tepmunbl  “Cyyankenmn’ U “CiyalKUHUT ~ OTHOCSTCS K  HEHACBHIIICHHBIM
annpaTHYECKUM TPYIIaM, aHAJOTMYHBIM IO JJIMHE W BO3MOXKHOMY 3aMELICHHIO AJIKUJIAM,
ONMCAHHBIM BBIIIE, HO KOTOPBIE COAEPKAT MO MEHBIIEH MEpPe ONHY ABOWHYIO WU TPONHYIO
CBA3b COOTBETCTBEHHO. TepmuH -CiyaJKEHWIEH- OTHOCUTCA K 3aMEIlEeHHOW WU
HE3aMEIIEHHON QJIKEHUJIEHOBOM LEeMH, HUMEKIEed OT X [0 y AaTOMOB yriepoja B

ankeHmieHoBoi nernu. Hampumep, -CisaikeHWIEH- MOXKET ObITh BBIOpAH W3 3TCHHJICHA,

MMPONCHUJICHA, 6yTeHI/IJ'IeHa, INCHTCHUJICHA M TI'CKCCHUJICHA, KZl)I(I[beI N3 KOTOPBIX SBJECTCA
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BO3MOJKHO 3aMEIIeHHbIM. AJIKEHUJIEHOBAsA LEMb MOXKET UMETh OJHY IBOWHYIO CBSI3b HIIH
Oonee uyeM OHY ABOWHYIO CBA3b B aJKeHWJeHOBOW uenu. TepmuH -CxyaJKMHUJIEH-
OTHOCHUTCS K 3aMELICHHON WJIM HE3aMELIEHHOW aJKMHUJIEHOBOM LIENH, UMEKIIEH OT X 10 Y
aTOMOB yIJiepoza B aJKHHWIeHOBOH nenu. Hanpumep, -Caz.salkMHIIIEH- MOXKET ObITh BBIOpaH
U3 OSTHUHWICHA, MPONMHWICHA, OYTHHWJICHA, MEHTHHUJCHA U TeKCHHUJICHA, KaXIbId U3
KOTOPBIX SIBJIAETCS. BO3MOXKHO 3aMEIIeHHBIM. AJIKMHUJIEHOBAas ILelb MOXET HMMEThb OJHY
TPOIHYIO CBsI3b WK OOJIee UeM OHY TPOHHYIO CBS3b B AJIKUHIJICHOBOH LETIH.

"AnkuneH" OTHOCHTCST K TIPSIMOM  JBYXBAJEHTHOW yrJ€BOAOPOMHOM  LIETH,
CBSI3BIBAIOLIEN OCTATOK MOJIEKYJIbl C TPYIION-paAuKaIoM, COCTOSINEH HCKIIOUUTENbHO U3
aTOMOB yIJIepoJa M BOJOpOJa, HE cojepiKalllell HEHAChILEHUS W MPEANOYTUTENBHO
UMEIOIIe OT OJTHOrO 10 ABEHAILIaTH aTOMOB yriepojAa aTOMbI, HAalIpUMep METUJIEH, STHJIEH,
NPONUJIeH, OYTHIJIEH U T.N. AJIKHJICHOBAs LIEMb MPUCOCIUHEHA K OCTAJIbHON YaCTH MOJIEKYJIbI
MOCPECTBOM OAMHAPHOM CBSA3M M K TIpyIIe-pajukaly NOCPEICTBOM OANHAPHOW CBS3M.
Toukn TPUCOEOMHEHHs ANKWICHOBOW LEMH K OCTaJbHOM 4YaCTU MOJIEKYJIbl U K TPYIIIe-
panuKkally HaxoOIATCS Ha KOHLEBBIX aTOMax Yrjepola COOTBETCTBEHHO. B jpyrux
BOTUIOIIEHUSIX AJIKWJIEH CONEPKHUT OT OJHOTO A0 MsATH aToMOB yriepoaa (T.e. Ci-Csankuien).
B nmpyrux BOIUIOIIEHUSX aJKHJIEH COAEPIKUT OT OFHOrO JI0 YETHIPEX aTOMOB yriepoza (T.e.
Ci-CsanxuneH). B apyrux BOIUIOIIEHUSIX AJKWJIEH COAEPKUT OT OJHOrO 1O TPEX aTOMOB
yraepona (t.e. Ci-Csankunen). B apyrux BOIUIOIIEHUSAX ANKWIEH COAEPXKHUT OT OAHOTO 0
aByx aromoB yriepoaa (t.e. Ci-Crankuien). B npyrux BOIUIOIIEHUSIX aJKHJIEH COAEPIKUT
onuH atom yriepona (t.e. CiankuneH). B apyrux BOMIOLIEHUSX ANKHJIEH COAEPIKHUT IISITh-
BoceMb aToMoB yriepoaa (T.e. Cs-CsankuneH). B Apyrux BOIIOLICHUSX AJTKUJIEH COAEPIKUT
aBa-msATh aToMOB yriepoaa (T.e. C2-Csankuien). B npyrux BOIIIOIIEHUSX aJKUIEH COAEPIKUT
TpU-nATh aToMOB yriepona (T.e. C3-CsankuieH). ANKUIEHOBAs LEMb BO3MOXHO MOXKET ObITh
3aMelleHa OfHMM WM 0OoJiee 3aMEeCTUTENIIMH, TaKUMH KakK 3aMECTUTENH, ONHCAHHBbIE B
JAHHOM JOKYMEHTE.

"AnkeHusieH" OTHOCUTCS K TPSMOW JABYXBAJICHTHOW YIJIEBOJOPONHOW ILEIH,
CBSI3BIBAOLIEH OCTATOK MOJIEKYJbl C IPYMNIOH-PAAUKAIOM, COCTOSALIEH HCKIHYUTEIBHO W3
aTOMOB yIJlepoZia U BOAOPOJA, COAep Kallel 1o MeHblleld Mepe OAHY YIJIEpOA-yTIepOAHYIO
JBOMHYIO CBsI3b M NPEANOYTUTENBHO MMEIOLIEH OT ABYX AO JIBEHAJLaTH aTOMOB yIJIEpOAaA.
AnKeHUNeHOBas LieNb IPUCOEJUMHEHA K OCTaJbHOM 4YacTU MOJEKYJIbl IOCPEACTBOM
OAMHAPHOM CBA3M W K TIpydne-pagukansy IOCPEACTBOM OAWHAPHOM CBsi3U. TOYKH

MIPUCOEAVNHEHNS] AJKUJIEHOBOM LIENU K OCTaJbHOW YaCTH MOJEKYJbl U K TpynIe-paguxany
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HAXOIATCSI HAa KOHLEBBIX AaTOMax yIJIepoJa COOTBETCTBEHHO. TOYKM MPUCOEIMHEHUs
AJIKEHWJIEHOBOHM IIETIH K OCTAJIbHOM 4YacTHU MOJIEKYJbl M K IPYyMIe-paguKkaty HaxOASTCs Ha
KOHILIEBBIX aTOMax yIJepoja COOTBETCTBEHHO. B Ipyrux BOMJIOIIEHUAX aIKEHIJIEH COAEPIKUT
nBa-msaTh atoMoB yriepona (t.e. Cp-CsanmkeHuneH). B npyrux BOIUIOLIEHMSIX aJIKEHUJICH
comepkuT naBa-uerTbipe aroma yriepopa (t.e. Cz-CiankeHuneH). B nmpyrux BormiomeHHsx
aNKeHWJIEH CONEp:KUT naBa-Tpu aroma yriepoma (T.e. Cp-CsankenuwneH). B mpyrux
BOILJIOLICHUSIX AJKEHWJIEH COAEPKUT nBa atoma yriepona (T.e. CoankeHwneH). B mpyrux
BOILJIOLICHUSIX AJIKEHWJIEH COAEPIKUT ISTh-BOCEMb aTOMOB yriiepona (T.e. Cs-CgankeHueH).
B npyrux BOIUIOIIEHHSX AQJKEHWIEH COAEPKUT TPU-TIATh aromMoB yriepoxa (T.e. Cs-
CsankeHuieH). AJKEHIJIEHOBAsI LIEMTb BO3MOXKHO MOJKET OBITh 3aMelleHa OTHUM Hiu Oolee
3aMECTHUTEISIMU, TAKIMH KaK 3aMECTHTEJIH, OTIMCAHHbIE B JAHHOM JJOKYMEHTE.

"AnkuHuNeH" OTHOCUTCSI K TMpsIMONM JIBYXBaJEHTHOM YIJIEBOAOPOIHOM Liemnw,
CBSI3bIBAIOLIEH OCTATOK MOJIEKYJBl C TPYNIOH PagMKalOM, COCTOALIEH HMCKIFOUYHUTENBHO M3
aTOMOB yTIJIEpOJa M BOAOPOAA, COAEPIKAIIEH 1O MEHbIIEH Mepe ONHY YIJIepOI-YIIEPOIHYIO
TPOMHYIO CBSI3b M NMPEANOYTUTENBHO UMEIOIIEH OT IBYX IO ABEHAAATH aTOMOB YIJIEPOAA.
ANKVHUJIEHOBAasi LEMb NPUCOCAMHEHA K OCTAJbHOW YaCTH MOJEKYJbl IOCPEICTBOM
OAMHAPHOM CBA3M W K TIpyOne-pagukansy IOCPEACTBOM OAWHAPHOM CBsi3U. TOYKH
NPUCOEANHEHHUS] aIKMJICHOBONW LIEMHM K OCTAJIbHOW 4YacTU MOJIEKYJbl U K TIPYIIe-paguKary
HAXOMATCS HA KOHLEBBIX AaTOMax yYIJIEpOia COOTBETCTBEHHO. TOYKM MPHUCOEIMHEHUs
AJIKMHUJIEHOBOM LIETIM K OCTAJbHOW YacTH MOJIEKYJIbl M K TPYIIe-paguKkaly HaxOIsATCs Ha
KOHILIEBBIX aTOMAax YIJIEpOAa COOTBETCTBEHHO. B Apyrux BOIUIOLIEHUAX AJKUHUJIEH COAEPIKUT
nBa-msATh atoMoB yriiepona (tT.e. Cz-CsankuuuieH). B Apyrux BOIUIOIIEHUSIX aJKHHUJICH
conepkuT naBa-detbipe atoma yriepoma (T.e. Cy-CianmkunuieH). B apyrux BOMIOIIEHUSIX
AJKUHWIEH CONepkuT naBa-Tpu aroma yriepoaa (t.e. Cr-Ciamkununen). B nmpyrux
BOILJIOLICHUSIX AJIKMHWJIEH CONEpKUT nBa atoma yriepona (t.e. CrankuamieH). B mpyrux
BOILJIOLICHUSIX AJKUHUJIEH COIEPIKHUT MSAThb-BOCEMb aTOMOB yriepona (T.e. Cs-CgankuHuIIeH).
B npyrux BOMIOLICHWSX ANKWHWJIEH CONEPKUT TPH-NSATh aTtoMoB yriepoma (t.e. Cs-
CsankuHuieH). AJKUHUJICHOBAs IeTb BO3MOJKHO MOKET OBITh 3aMelleHa OJHUM WU Oolee
3aMECTHUTEISIMU, TAKIMH KaK 3aMECTUTEJIH, OTMCAHHbIE B JAHHOM JOKYMEHTE.

Tepmur “kapOoumksn” B JaHHOM JOKYMEHTE OTHOCUTCSI K HACBHIIEHHOMY,
HEHACBIIEHHOMY WJIM apOMAaTHYECKOMY KOJIbLy, B KOTOPOM KaXAbIi aTOM KOJbLA
npencrasisier codoit atom yriepona. Kapboumkn moxker Bkmodatb B ceOsi 3-10-wieHHbIe

MOHOLIUKJIMYECKHE KOJbla, O-12-ujeHHble OWIUKINYECKUE KOJbla U O-12-ujieHHbIE
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MOCTHKOBBIE KOJbIIa. Kaskgoe KonbLo OMIMKINYECKOro KapOOIHMKJa MOXKET ObITh BBIOPAHO
U3 HACBIIIEHHBIX, HEHACBIIEHHBIX U apOMAaTHYECKUX KoJjell. B HeKOTOpBhIX BOIUIOLIEHUSX
KapOOLMKI mpencraBiseT coOoM  apwi. B HEKOTOPBIX  BOIJIOIIEHUSX — KapOOLMKI
npencTaBisieT co00i HMKIoANKHI. B HEKOTOPBIX BOIUIOLIEHUSIX KapOOLMKI MPEACTaBIIAeT
co00 LMKIJIOANKEHWI. B MIUTIOCTPaTHBHOM BOILIOIIEHHH apOMAaTHYECKOe KOJIbLIO, HAIPUMEP
(beHms, MOKET MPEACTABISTh COOOM KOHIEHCHPOBAHHOE HACHIIEHHOE MM HEHACHIIEHHOEe
KOJIBIIO, HANpHMEP LMKJIOTeKCaH, LHKJOMEHTaH WM LHKJIOorekceH. JlroOas koMOMHALus
HACBIIEHHBIX, HEHACBIIIIEHHBIX U aPOMATHYECKUX OUIMKJINYECKUX KOJIEL, €CJTH BaJCHTHOCTh
NO3BOJISIET, OXBa4yeHa omnpeneneHueM kapOouukia. HMiumocTpaTuBHBIE  KapOOLMKIIBI
BKJIFOYAIOT IUKJIOMEHTWI, [HUKJOTEKCWII, IUKJIOTEKCEHII, afaMaHTWI, (eHWJ, WHAAHWI U
HadTn. KapOomukia BO3MOXKHO MOKET OBITh 3aMEINeH OJHUM Wi 0OJiee 3aMEeCTUTEISIMHU,
TAaKUMHU KaK 3aMECTUTEIH, OMMCAHHbIE B TAHHOM IOKyMeHTe. bunmkmnueckue KapOOLUKIIbI
MOTYT TPENCTaBIATh COOOH KOHACHCUPOBAHHBIE, MOCTHUKOBBIE WIIM CIIUPO-KOJBIIEBBIE
CUCTEMBI.

TepmMun “rerepouukia’ B JaHHOM JOKYMEHTE OTHOCUTCS K HACBIIIEHHOMY,
HEHACBILIEHHOMY WJIH apOMaTU4YeCKOMY KOJbIY, COAEp)KalleMy OXMH WIH Ooiee
rerepoaToMoB. HMiumoctpaTuBHbIe reTepoaroMbl BkioudaroT atrombel N, O, Si, P, B u S.
I'eteponmkibl BKIFOYAOT B ceOst 3-10-ujieHHBIE MOHOLUKINYECKHE KOJbLA, O-12-ujeHHbIe
OULIUKIIMYECKHEe KOJblla MW 6-12-yjeHHble MOCTHKOBbIE KOJbLa. Kakmoe KOJIBbLO
OULIMKJINYECKOTO TeTepOLMKIa MOKET ObITh BBIOPAHO W3 HACBHIIIEHHBIX, HEHACBHIIIEHHBIX U
apoMaTHYeCKuX Kojeu. l'erepouukn MokeT ObITb NPHCOCAMHEH K OCTaJbHOH 4YacTH
MOJIEKYJIbl uepe3 JFOOOH aToM reTepoLUKIIa, €CIH BaJeHTHOCTD TMO3BOJISIET, TAKOH KaK aToM
yriepoaa WM a30Ta reTepolukia. B HEKOTOPBIX BOIUIOMIEHUAX T€TEPOLUKI MPEICTABISET
coboii rerepoapuwsi. B HEKOTOPBIX BOIUIOIIEHUSX TETEPOLMKI MPENCTaBjsieT CoOOM
reTepOLUKIOANKUI. B HIUIOCTpaTUBHOM BOIUIOLIEHHWH TETEPOLMKI, HampuMmep MUPHINI,
MOXeT OBIT KOHIEHCUPOBAHHBIM C HACBILICHHBIM WUJIM HEHACHIIIEHHBIM KOJIBLIOM, HAIPHUMEP
LUKJIOTEKCAHOM, LMKJIOMEHTAaHOM WM LMKJIOrekceHoM. HWIumocTpaTUBHBIE TI'€TE€POLIUKIIBI
BKJIOYAOT MUPPOJIUANHUI, MUPPOIHII, UMUIA30IUI, TUPA30IUI, TPUAZOIUI, TUIIEPUANHNIL,
NUPUAVHWIL, THPUMHIUHWI, TUPUAASHHWI, MUPA3UHWI, THOPEHWJ, OKCA30JIHJI, THA3O0JWII,
MOP(OIMHUII, WHAA3O0JIWI, WHAOJIMJ W XUHOJUHWI. [ 'eTepoLuKi BO3MOXXHO MOXET OBITh
3aMeIIeH OJHUM WUJIH 00Jiee 3aMECTHTEISIMH, TAKUMH KaK 3aMECTUTEIH, ONMCAHHBIE B TAHHOM
IOKyMeHTe. bunukindeckne reTeponuKIbl MOTYT MPEACTABISATh COOOH KOHAEHCHPOBAHHBIE,

MOCTHUKOBBIC WJIU CITUPO-KOJBbLEBLIC CUCTEMBIL.
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TepMun “rerepoapun’” OXBaTbIBA€T apOMaTHYECKHE OAHOKOJbBLIEBBIE CTPYKTYPBI,
MPEINOUYTUTENILHO S5-7-4JIeHHBbIE KOJIbLA, 0OJiee MPEATIOYTUTENIBHO S-6-UJIeHHbIE KOJIbIIA, YbH
KOJIBLIEBBIE CTPYKTYpbl BKJIOUAIOT B Ce€0s MO MeHbIIEeH Mepe OINH TeTepoaToM,
NPEATNOYTUTENBHO OT OJJHOTO A0 YEThIpeX reTepoaToMoB, Oosee NMPeanOYTUTENbHO OJUH HIIH
nBa rerepoaroma. TepMUH “rerepoapui’’ TakKe OXBaTbIBAET MOJULUKINYECKUE KOJIbLIEBbIE
CHCTEMbI, UMEIOLINe J1Ba WM 0oJjiee KOJel, B KOTOPbIX ABa Wiu Oojiee aTOMOB yriepona
SIBJISTFOTCSL OOLIUMM ISl IByX CMEKHBIX KOJIEL, IZie MO MEHbIIeH Mepe OJHO M3 KOJell
SIBJISIETCS T€TEPOAPOMATHYECKUM, HApUMeEp, APYTHe KOJIbLAa MOTYT OBITh apOMAaTHYECKHUMHU
WM HEApPOMATUYECKUMHU, KapOOLMKIMIECKIMH WU FeTepOLUKINYeCKIMHU. [ eTepoapuiibHbie
IPYIIBl BKJIOYAIOT, HAMpPHUMEp, MUPPOJ, ¢ypaH, THODEH, UMHIA30J, OKCa30J, THA30JI,
NUpa3oJ, MUPUINH, TUPA3UH, MUPUIA3UH U MUPUMUANH U T.IL.

TepMuH “3aMelieHHbIH” OTHOCUTCS K TIPYNIUPOBKAM, MMEIOLIUM 3aMECTUTEINH,
3aMEHSIOIINE BOAOPOA HAa OAHOM WM Oojiee aTroMax YryiepoAa WM 3aMeIlaeMbIX
rerepoatomax, Hampumep NH wmm NH; coenunenus. Cnenyer uMeTb B BHAY, 4YTO
“3amelieHne” WIM “‘3aMELIEHHBbIN” OXBaTblBae€T IMOAPa3yMeBaeMOE VYCJIOBHUE, YTO TaKOe
3aMelleHUe COrjlacyeTcsi C JOMyCTUMON BaJIEHTHOCTBIO 3aMEIIEHHOIO aToMa U 3aMeCTHUTEl,
U 4TO 3aMeIlleHHe MPUBOIUT K OOPa30BaHMIO CTAOMIIBHOTO COEMHEHHs], T.€. COSANHEHUS, He
MOJIBEPTaOIIErocsi CIIOHTAHHOM TpaHcdopMaluy, Takol Kak TpaHchopMmaLus B pe3ysbTaTe
NEeperpynnyupoBKY, LUKIM3ALMM, 3JUMUHAUUMM U T.J. B HEKOTOpPBIX BOIUIOLIEHUSIX
“3aMeIIeHHbI” OTHOCUTCS K TPYNIHPOBKAM, UMEIOLIUM 3aMECTUTENH, 3aMEHSIOIUe aBa
aToMa BOAOPOAA HA OJHOM M TOM >K€ aTOMe YIJIepoja, HanpuMep 3aMeLlalolue JBa aTOMa
BOIOpPOAAa Ha €IWHCTBEHHOM aToMe yriepoaa TPyIoil OKCO, MMHUHO WJIM THOKCO.
[Ipenmnonaraercs, YTO HCMONB3YEeMbIII B JaHHOM JAOKYMEHTE TEPMUH ‘‘3aMeLIeHHbIN
OXBAaTBIBAET BCE JIOMYCTHMbIE 3aMECTUTENIN OPraHUYEeCKUX COeANHEHUN. B mupokom cMbicie
JOMYCTUMbIE 3aMECTUTENM BKIIIOUYAIOT AlMKINYECKHe M LUKINYECKHE, Pa3BETBICHHbIE U
HEpPa3BETBJICHHbIE, KapOOIMKINYECKHMEe U  TIeTePOLUKIMYECKHe, AapOMaTHYECKHue U
HEapOMaTUYECKHE 3aMECTUTENM OpPraHMYeCKUX CcoeAuHeHHH. JlomycTHMble 3aMeCTUTENH
MOTYT TPUCYTCTBOBaTh B KOJIMYECTBE OAMH WM OoJee U MOTYT ObITb ONMHAKOBBIMH HIIH
Pa3sHBIMU IS TOAXOASALINX OPraHMUECKUX COSIUHEHUH.

B HEKOTOpBIX BOIUIOMICHUSX 3aMECTHUTEIN MOTYT BKJIOUATh JIFOOBIE 3aMECTHUTENH,
OTMCaHHbIE B JAHHOM JIOKYMEHTE, HallpuMep TajioreH, runpokcu, okco (=0), tnokco (=S),
muano (-CN), murpo (-NOz), umuno (=N-H), okcumo (=N-OH), ruapasuno (=N-NH3),
-R°-OR?, -RP-OC(0)-R?, -R°-OC(0)-OR?, -R°-OC(0)-N(R¥,, -RP-N(R%),, -R°-C(O)R?
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-R°-C(0)OR?, -RP-C(O)N(R?),, -R°-0-R°-C(O)N(R?),, -RP-N(R*)C(O)OR?, -R*-N(R*)C(O)R?,
-R°-N(RH)S(O)R? (rme t pasuo 1 mmu 2), -RP-S(O)R? (rme t pasro 1 mwm 2), -R°-S(0)OR?
(rme t pasuo 1 wmu 2) u -R°-S(OXN(R?); (rme t paBrO 1 umu 2); ¥ aNKum, alKeHU, aTKHHUT,
apuJI, apaJKuil, apaJKeHW, apaJIKUHWI, LIUKJIOAJIKII, IUKJIOAIKUIAIKIII, TeTePOLIUKIIOAKILI,
reTepOLMKIIOATKUIIAIKII, TeTepPOapuil U reTepoapuiIaikii, KaKAbIi U3 KOTOPBIX BO3MOXHO
MOXKeT OBbITh 3aMELIeH AJKUJIOM, AJKEHHJIOM, AJKHHUJIOM, TaJOT€HOM, TaJOr€HAJIKHIIOM,
rajJOreHaJKeHUJIOM, TaJIOreHATKUHWIOM, okco (=0), tuokco (=S), mmano (-CN), HHUTpO
(-NO2), mmuno (=N-H), okcumo (=N-OH), ruapasusom (=N-NH,), -R°-OR? -R’-OC(0)-R?,
-R°-0C(0)-0R?, -R*>-OC(0)-N(R?), -R>-N(R?),, -RP-C(O)R?, -R*-C(O)OR?, -R*-C(O)N(R?),,
-RP-0-R°-C(O)N(R?),, -R°-N(R?)C(O)OR?, -R-N(R*)C(O)R?, -RP-N(R*)S(O)R? (rne t paBHO
1 wm 2), -R°-S(O)R? (rme t pasro 1 wm 2), -R°-S(O)OR? (rme t pasHo 1 mmm 2) u
-R°-S(O)N(R?), (rme t pasHO 1 mm 2); Tme Kaxaeli R® He3aBHCHMO BHIOPAH M3 BOIOPONA,
NKWIa, LUKIOAJKHWIIA, LHUKJIOATKWIAJIKWIA, Aapuia, apajKkuia, TeTePOLMKIOATKUIIA,
reTePOLMKIIOATIKIIIAJIKIIIA, TEeTepoapuyia WIM TeTepoapuilajkmia, TAe Kakablii R ecnu
BAJIEHTHOCTh IMO3BOJSIET, BO3MOXKHO MOKET OBITh 3aMEILIEH AaJKUJIOM, AJIKEHHJIOM,
AJIKMHWIOM, TaJIOT€HOM, TaJIOT€HAJKIIIOM, TaJOr€HAJKEHUJIOM, TaJIOTeHAKUHIIOM, OKCO
(=0), tmokco (=S), mmano (-CN), uurpo (-NOz), mmmuo (=N-H), okxcumo (=N-OH),
rugpasuioM (=N-NHy), -R°-OR? -RP-OC(0O)-R?, -R’-OC(0)-OR? -RP-OC(O)-N(RY)y,
-R°>N(R?%,, -RP-C(O)R?,  -R°-C(O)OR?,  -RP-C(O)N(R%*,,  -RP-O-R°-C(O)N(R?).,
-R°-N(R*)C(O)OR?, -R>-N(RH)C(O)R?, -RP-N(R*)S(O)R? (rme t pasro 1 mmm 2), -RP-S(O)R?
(rme t paHO 1 mm 2), -R°-S(O)OR? (rme t pasuo 1 mmn 2) u -RP-S(O)N(R?), (rme t pasHO 1
umi 2); W Tae Kaxaelii R® He3aBHCHMO BLIOpaH U3 NPAMOH CBA3H WM NPSAMOH HIIH
Pa3BETBJIICHHON AJIKMJICHOBOH, AJKEHUJICHOBOW WJIM AJKWHWJICHOBOW WLENMU, U Kakabiii R°
NpEeACTaBIieT COOOH MPSIMYyI0 MJIM PAa3BETBJICHHYIO AJKHJICHOBYIO, AJKCHUJICHOBYIO MU
ANKUHUJIEHOBYIO 1ienb. CrienuanucramM B JaHHOW 00jacTu OyAeT MOHSTHO, YTO 3aMECTUTEIH
CaMH MOTYT OBITh 3aMEIEHHBIMH, €CJIH 3TO IMTOAXOINT.

Kak npaBuno, ccpuika Ha ONpeNeSIEHHBbI 3JIEMEHT, TakOoh Kak Bojopox win H,
BKJIFOUAET B ce0s1 BCe M30TOMBI 3TOro 3ieMeHta. Hampumep, ecnu rpynmna R onpenenena kak
BKJIFOYAOIIasi BO#Opoa uinu H, TO OHa Takke BKIKOYAeT JOEUTepUH U TPUTHUH.
COOTBETCTBEHHO, MEUEHHbIE N30TOIIOM COEIMHEHHsI BXOAST B 00bEM IaHHOTO M300pETeHHUS.
CoenuHeHus1, ONMMCAHHBIC B TAHHOM JTOKYMEHTE, MOTYT AEMOHCTPHPOBATh MX €CTECTBEHHBIN
W30TOMHBIA COCTaB, WM OAMH WM OOJiee aTOMOB MOTYT OBITh MCKYCCTBEHHO OOOTaIIEHBI

KOHKPETHbIM HM30TOIIOM, HMCHOIIUM TAKOM K€ aTOMHBIH HOMEp, HO aTOMHYIO MACCy HIJINU
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MaccoBO€ YHCJIO, OTJMYaroLIuecss OT aTOMHONM MacChl MJIM  MAacCOBOTO  YHUCIA,
IIPEUMYILECTBEHHO BCTPEYAIOIIMUXCS B NMpupoae. Bece M30TONMHbIE BapuaHThl COEIMHEHUN MO
HACTOALIEMY H300pPETEHHIO, PaJUOAKTUBHBIE WUJIM HEPAJMOAKTHBHbIE, OXBaueHbl B OOBEME
HacTosimero u3oOpereHus. Hampumep, BOmOpPOA MMeET TPH BCTPEYAIOLIMXCS B NPHPOIE
usotona, oboszHadaembie 'H (mporuit), *H (neiitepuit) u *H (Tpuruii). Ipotuii siBnsercs
CaMbIM PacIpPOCTPAHEHHBIM M30TOIIOM Bopopoza B npupozae. Odoramenne nefirepuemM MOXer
JaBaTb HEKOTOpbIE TepareBTHUYECKHE MPEHUMYILIECTBa, TaKUe KaK YBEJUYEHHBIH IepHOA
NIOJIYBBIBEZICHUST W/WJIM BO3ACHCTBUS i1 Vivo, WM MOXET O0eCredynBaTh TMOJyUYeHUE
COEMHEHUs], TOJIE3HOTO MJIsi HMCCICNOBAHUS in Vivo TyTel BBIBEICHUS U MeTaboim3ma
JeKapCTBEHHOro cpeacTsa. OOorameHHble W30TONMOM COEAWHEHHs] MOTYT OBITh ITOJTyY€HBI
OOBIYHBIMH METOAAMH, H3BECTHBIMH CIIELIMAIMCTAM B JAHHOHW 00J1acTy.

®pa3pl “mapeHTepajbHOE BBEACHHE W “BBOAAT MApPEHTEPANbHO B JAaHHOM
IOKYMEHTE O3HA4Yar0T CHOCOOBI BBEACHMS, WHBIC, YEM JHTEPAIbHOE M MECTHOE BBEICHHE,
OOBIYHO MHBEKIMEH M BKIIOYAIOT, 0€3 OrpaHW4YeHHs], BHyTPUBEHHYIO, BHYTPHMBIIIEUYHYIO,
BHYTPUAPTEPHATBHYIO,  MHTPATEKAJbHYIO,  WHTPAKANCYJSAPHYI,  HHTPAOPOUTAIBHYIO,
MHTPAKapAMAJIbHYI0, HHTPAAEPMAIbHYI0, HHTPANEPUTOHEANbHYIO, TPAHCTPaxeabHYIO,
HOZIKOKHYIO, CYOKYTHKYJIAPHYIO, HUHTPaapTUKYJISPHYIO, cyOKarncyJspHyIo,
cybapaxHOUIANBHYIO, HHTPACTIMHAIBHYIO U HHTPACTEPHAIBHYIO HHBEKLIUIO WIIN HHDY3HIO.

®Dpaza “¢papmaneBTUUECKU TPUEMJIEMbI B JAHHOM JOKYMEHTE OTHOCUTCS K TeM
COEMHEHUSIM, BELIeCTBAM, KOMIO3UIMAM W/WIN JIEKAPCTBEHHBIM (OpMaM, KOTOpBIE B
paMKax pa3yMHOIO MEAULIMHCKOIO CYXIEHHs SIBJSIIOTCS MOAXOMSALIMMHU Ul NPUMEHEHUs B
KOHTAKT€ C TKaHSIMH JIFOA€H M JKUBOTHBIX O€3 W3JIMIIHEH TOKCHMYHOCTH, Pa3apa’KeHUs,
AJIEPTUYECKON peakluu WU JPYruxX MpoOsiieM WU OCJIOKHEHUH, COTIACYIOIUXCS C
Pa3yMHBIM COOTHOLIEHHEM MOJIb3a/PUCK.

@paza “(papmaneBTHUECKH TPUEMIIEMBIH SKCUUIUEHT MWK “(papMaleBTHYEeCKH
NpUEMJIEMBI HOCHTENbh B JAHHOM IOKYMEHTE O3HauyaeT (hapMaleBTHUECKH MNPHEMIIEMOE
BEIIECTBO, KOMITIO3ULIUIO WJIM HOCHUTENb, TAKOH Kak >KUAKUM WM TBEPAbIH HANOJIHUTENb,
pa3baBUTENb, SKCUUITUEHT, PACTBOPHUTENIb WM HHKANCYJIUPYOIee BeIecTBo. Kakprid
HOCUTENIb JOJDKEH OBbITh “IpueMiieMbIM’ B CMbICIE COBMECTHMOCTH C APYTUMH
MHIPEIUEHTAaMH COCTaBa M HE HAHOCALIMM Bpej nauueHty. HexkoTopele mpuMepbl BELIECTS,
KOTOpbIE MOIYT CIYXXUTh B KadecTBe (DapMaleBTUYECKH MPHEMJIEMbIX HOCHTENEH,
BKJIOUalOT: (1) caxapa, Takue Kak JIAKTO3a, TIFOKO3a M caxaposa; (2) Kpaxmajbl, TaKHe Kak

KYKYPY3HBIH KpaxMmas U KapToQenbHbIH KpaxMmai, (3) LeNIroI03y U €e IPOU3BOAHbBIE, TAaKUe
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KaK HaTpPUH-KapOOKCHMETUJILEIUIIO03a, JTIILEUTI0N03a ¢ aleTaT LeJUToJIo3bl, (4)
nopoukooOpa3Hblil TparakaHt; (5) conox; (6) xenatud; (7) Tanbk; (8) 3KCHUIUEHTHI, TAaKHUe
KaK Macjio Kakao M CYINIO3UTOpHble BOCKM; (9) Mmacia, Takue Kak apaxucoBOe Maclo,
XJIONKOBOE MAcCJIO, TMOACOJHEYHOE MACIIO, KYH)XKyTHOE Macllo, OJJMBKOBOE MAcilo, KYKypy3HOe
Macio u coeBoe Macio; (10) rimMkonu, Takue Kak MponuIeHrTukonb, (11) monuonsl, Takue
KaK TJIMIEePUH, COPOUT, MAHHUT M TMOJUATHIEHINIUKOJb, (12) cioxHbie 3QUPHI, TaKue Kak
stunosear u stuiuiaypat; (13) arap; (14) OydepHbie areHTbI, TaKue KaK THAPOKCH MAarHUs U
ruapokcun  amomuHust;, (15) amprunoByro kucnory, (16) anmporennyr Boay, (17)
U30TOHMYECKHH (usnonornueckuii pactsop; (18) pactBop Punrepa; (19) sTuioBBIA CHUPT;,
(20) pocdaTHbie OydepHbIe pacTBOPHL;, U (21) ApyrHe HETOKCHYHBIE COBMECTHMBIE BEIIECTBA,
UCTIONIb3yeMble B (PapMaLIeBTUUECKUX MperapaTax.

Tepmunbl "cyObekt", "uwHmuBMayyM" u "mauueHT" MOryT OBITH HCIIOJNB30BAHBI
B3aMMO3aMEHSEMbIM 00pPa30M M OTHOCATCS K JIIOASM, a TaKXKe He SIBIFOLIUMCS JIFOJbMH
MJIEKONUTAIOLINM  (HampuMep,  IpuUMaraM,  IICOBBIM,  JIOMIAAWHBIM,  KOIIAYbHM,
CBHHOOOpAa3HbIM, ObIUbUM, KOTIBITHBIM, 3aiIe00pa3HbIM U T.I1.). B pasmuyHBIX BOTUIOIIEHHSX
CyOBEKTOM MOXKET OBITh 4YeJOBEK (HampuMmep, B3pOCIBIH MyXKUMHA, B3POCHasl JKEHIIHMHA,
IOHOIIA, JEByIIKa, PeOCHOK MYKCKOro mojia, peOeHOK KEHCKOro ToJjia) MoA HaOJoIeHueM
Bpada WM JPYroro MEAMLMHCKOrO pa0OTHUKA B TIOCHUTAje, B KauecTBe amOyJIaTOPHOTO
NalyMeHTa WM B JPYroll KJIWHUYECKOW CUTyallMM. B HEKOTOPBIX BOIUIOLIEHHUSX CYyOBEKT
MOXKET HE HAaXOAWUTBhCS MNOA HAOMIONEHMEM MM MO TMPENNHCAHHI0 Bpada WIH JAPYroro
MEIULHCKOTO pabOTHHKA.

Hcnonb3yeMasi B TaHHOM JOKyMeHTe (¢pasa "HyKIAOIEMYCsl B 3TOM CyObekTy"
OTHOCHUTCSI K CYOBEKTY, KaK OH OMHCAH BBIIIE, CTPANAIOLIEMY NMATOJIOTHEH WM MMEIOLIeMY
PHICK Pa3BUTHsI MATOJIOTHH, KOTOPOMY TpeOyeTcss MpopUIAKTHYECKOe WIN TepaneBTHYECKOe
JICYSHHE COETMHEHNEM WJIH COJIbIO, ONMCAHHBIM B JAHHOM JIOKYMEHTE.

Hcnonb3yeMblil B JaHHOM JOKYMEHTE TEPMHUH “areHT W “‘OMONIOrMYeCKH aKTUBHBIN
areHT” OTHOCHUTCS K OMOJIOrHYecKOMy, (papMaieBTUIECKOMY HITH XUMHUYECKOMY COEAMHEHUIO
WM JpyroMy BemecTBy. He orpaHn4mBaronie MpUMEpbl BKIIOYAIOT OPTaHUYECKYIO HIIH
HEOPraHMYECKYI MOJIEKYJy, MenTua, OeNoK, MEeNTUAHYIO HYKJIEWHOBYI KuCIOTy (PNA),
OJIUTOHYKJIEOTHZ (B TOM YMHCJE, HampuUMep, anTaMmep W MOJUHYKJIEOTHIbI), AHTHTEJO,
NPOM3BOJHOE aHTUTENA, (PparMEeHT aHTUTeNa, MPOU3BOAHOE BHTAMHHA, YTJIEBOA, TOKCHH,
AMMHOKHCIIOTY C pPAa3BETBIEHHOH Lemnbi0o B (opMe CBOOOTHONW AaMMHOKHCIOTBI WU €€

MeTa6OJ'II/IT, Ui  XUMUOTEPANICBTUYICCKOEC COCAUHCHUC. MOFYT OBITh CHUHTE3UPOBAHbI
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pa3NuyYHbIE COENUHEHMs, Hampumep HeOOJbIINe MOJEKYJIbl U OJUIroMepbl (Hampumep,
OJIUTOTIENITH/IbI M OJIMTOHYKJICOTU/BI), U CHHTETUYECKHE OpPraHWYEeCKUe COEOMHEHHUS Ha
OCHOBE Pa3JIMYHBIX CTPYKTYp siapa. Kpome TOro, pasnuyHele NPpUPOAHbIE UCTOYHUKH MOTYT
NPEIOCTABIATh COCIUHEHUs] sl CKPUHUHIA, TAaKUe€ KAK pACTUTENIbHbIE WU JKUBOTHBIE
9KCTpakThl M T.. CHenuanucT Jerko MOHMeT, 4YTO HeT Mpenesna CTPYKTYpPHOH mnpupoze
areHTOB.

Tepmunb! “BBOAUTL”, “BBOAAT , “JHUI0, KOTOPOE BBOAUT WU “BBENEHUE OMPEICTICHBI
KaK MPeIoCTaBJICHNEe KOMIIO3ULMH CyOBEKTY U3BECTHBIM B JAHHOU O0JIACTH MyTeM, BKIIFOYAs],
HO 0e3  orpaHUueHHs, BHYTPUBEHHBI,  BHYTPHAPTEPUAIBHBIN,  MEPOPAJIbHBIN,
NapeHTePANbHbIA,  TPAHCOYKKAJIbHBIA,  MECTHBIH, TPAHCAEPMAIbHBIA,  PEKTAJIbHBIMH,
BHYTPUMBILIEYHBIH, MOAKOXKHBIH, BHYTPUKOCTHBI, TPAHCMYKO3aJIbHBIN J5RI05 1
UHTPANIePUTOHEATbHBII TyTH BBEACHUSA. B HEKOTOPBIX BOIUIOLIEHUSIX MOTYT OBITH
UCTIOJIb30BaHbl MEPOPANbHBIE MYTH BBEACHHA KOMIO3ULMH. TepMuH “3¢dexkTuBHOE
KOJIMYECTBO  MJIHM “‘TepameBTU4YeCKH 3(PeKTHBHOE KOINYECTBO  OTHOCUTCS K KOJHYECTBY
OMMCAHHOTO B JAHHOM JJOKYMEHTE€ COE€IMHEHHUS WU COJIM, KOTOPOE SIBJIAETCS JOCTATOYHBIM
IUISl OCYLIECTBJICHUS MPEIHA3HAYEHHOr0 NMPUMEHEHHs, BKIJIIOYas, HO O€3 OrpaHUueHUs, IJIs
neueHus: 3a00eBaHus, KaK ONpeneseHo Hivke. TepaneBTHUECKH 3(P(EKTHBHOE KOJIUYECTBO
MOXET BapbUpPOBATHCS B 3aBUCHUMOCTH OT IPEJHA3HAUEHHOTO NMpUMEHeHUs (in Vifro wunu in
Vivo) win cyObekTa U OOJIE3HEHHOTO COCTOSIHHSI, KOTOPOE JieyaT, HalmpuMep MacChl Teja |
BO3pacTa CyOBeKTa, TSKECTH OOJIE3HEHHOIO COCTOSHMSA, Crocoda BBEOEHHS MU T.IL, U €ro
JIETKO CMOXKET OTPEIEIUTh CIELHUAIKCT B JAHHOH 00JacTH. DTOT TEPMHH TaKkKe MOXKET OBbITh
NPUMEHUM K J103€, KOTOpash MOXKET BBbI3bIBATh KOHKPETHBIN OTBET B KJIETKaX-MUIICHSX,
HAaNpUMep CHW)KEHUE MNposinepaluyd WM MOHWXKAIOWAS PeryJsiius aKTUBHOCTH Oelka-
mumeHn. KOHKpeTHast 103a MOXKET BapbHPOBATHCS B 3aBUCUMOCTH OT BBIOPAHHOTO
KOHKPETHOTO COEAMHEHUs, peXKUMa BBEICHHUS, KOTOPbIH HEOoOXOIMMO COOJIONATh
HE3aBHUCHMO OT TOTO, BBOIST JIU €€ B KOMOWHAIIMU C APYTHMU COENUHEHHSIMU, OT BPEMEHHU
BBE/ICHUS, TKaHH, B KOTOPYIO €€ BBOAST U (PU3NYECKON CHUCTEMBI JOCTABKH, B KOTOPOH ee
JOCTaBJISIOT.

Hcnonb3yeMslil B TaHHOM IOKyMEHTE TEPMUH “JiedeHne” WIN “TpOBeAeHHE JIEUSHUsT
OTHOCHUTCSI K TIOAXOAY JOCTIKEHHs OJarONpUsITHBIX WM JKEIAeMBbIX pe3yJbTaTOB B
OTHOLIEHUU 3a00JIeBaHUs, PACCTPONCTBA WIIM MEIULIMHCKOIO COCTOSHUS, BKIIFOYAs, HO Oe3
OTpaHUYEHUs], TEPANIEBTUYECKYIO IMOJIb3Y /MM MPOPHIAKTUYECKYIO MOJb3y. B HEKOTOpBIX

BOIJIOMICHUAX  JICUCHUEC WM TMPOBCACHUE JICUCHUA  BKJIKOUACT B ce0st BBCACHHC
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OMHUCAHHOTO(OH) B JaHHOM JOKYMEHTE COSAWHEHHs WM KOMIIO3UIMH CyOBeKTy.
TepaneBTuueckas moib3a MOXET BKJIIOUATh JHMKBUAALMIO WUJIM OCJIa0JIEHHE PacCTPOMCTBA,
KOTOpPO€ MOJBEPraroT JedeHuro. Takke TepaneBTu4eckas mojb3a MOKET ObITb JOCTUTHYTA B
pe3yJibTaTe JIMKBUAALMH HIH OCNabIeHus: OMHOro iy Oonee pr3HONOrnieckux CHMIITOMOB,
CBSI3aHHBIX C PACCTPOHCTBOM, HampuMep HAOMIOAAIOUIErocs yIydIleHus y CyObekra,
HECMOTPS Ha TO, YTO CYOBEKT BCE €Ile MOXKET ObITh MOPAKEH OCHOBHBIM paccTporCTBOM. B
HEKOTOPBIX BOTUIOLICHUSIX AJIsi MPOQUIAKTUYECKON MOJb3bl KOMIIO3ULK BBOIST CYyOBEKTY,
UMEIOLIEMY PHUCK Pa3BUTHsS KOHKPETHOrO 3a0oyieBaHUs], WM CyOBEKTy, coolmaromemy o0
OnHOM Win Ooyiee (PU3HONIOTMYECKUX CHMIITOMAaX 3a00JIeBaHMS, JaXe €CJIM AMArHO3 3TOTO
3a0oneBaHuss He ObLT TOCTaBiieH. JleueHWe MOXKET BKIJIOYATh, HANpPUMEp, CHIDKEHHE,
3aIepPIKKy WIH OocliablieHue OHOro Wi 00Jiee CHMITTOMOB 3a00JIeBAaHUS WJTH COCTOSIHUS, HITH
MOXET BKJIFOUYAaThb CHIDKCHHE YacTOTBI, C KOTOPOH MAIMeHT HCHbITHIBAET CHMIITOMBI
3a00neBaHNs, HAPYIICHUS, PACCTPOHCTBA MM HEONAronmpusTHOIO COCTOSIHHS MW T.IL
IIpoBeneHue Jse4eHUS] MOXKET OTHOCHTBCS 34€Ch K CHocoOy, KOTOpbIA MPHUBOAMUT K
HEKOTOPOMY YPOBHIO JIEUEHHs] WM OciabiieHuss 3a00NeBaHMS WM COCTOSHUS, M MOXKET
NpEeArnoiaraTb IUANa30H pPe3yJbTAaTOB, HAIMpPABICHHbIX Ha 3Ty ILeJib, BKIIOYas, HO Oe3
OTpaHUYEHUs], TTOJIHOCTBIO MPENOTBPAIIEHUE COCTOSHHSI.

B HEKOTOpBIX BOIUIOIIEHUSAX TEPMHH “TPEAYyNpexXAaTb WM “HIpeaynpexaeHue” Io
OTHOLIEHMIO K 3a00JIEBAHUIO WJIM PACCTPONCTBY, MOXKET OTHOCUTBLCS K COEIMHEHHIO, KOTOPOe
B CTATHCTUYECKOM OOpaslie CHIDKAeT BO3HMKHOBEHHE pAacCTPOICTBA WIIM COCTOSHHS B
o0paboTaHHOM OOpaslie OTHOCHUTENIbHO HeoOpaObOTAaHHOTO KOHTPOJBHOTO OOpasna Wiu
3aIepXKUBAECT HAYAJIO WM CHUXKAET TSKECTh OJHOrO WM Oojiee CUMITOMOB PacCTPOMCTBA
WJIM COCTOSTHUSI OTHOCUTEJIbHO HeOOpabOTaHHOT'O KOHTPOJIBHOTO 00pasiia.

“TepaneBtuueckuil 3pdext”, Kak TEPMHUH, UCIOIb30BAHHBIA B JAHHOM JTOKYMEHTE,
OXBATBIBAET TEPANEBTUYECKYIO MOJb3y W/WIN NPOPUIAKTHYECKYIO IOJIb3Y, KaK OIHCAHO
Beimie. [Ipodunakrruecknii 3pdexr BKIOUAET 3aAEPKKY WIH HCKIOYCHHUE MOSIBJICHHS
3a00NIeBaHNST MM COCTOSIHUSA, 33J€PKKy WJIM MCKIFOYEHHE Havdaia CUMIITOMOB 3a00JI€BaHUS
WIA COCTOSIHUS, 3aMEJICHHe, OCTAHOBKY WJIH pEBEPCHPOBAHHME IPOrPECCUPOBAHMUS
3a00JIeBaHUSI UJTU COCTOSIHUS WM JIFOOYI0 UX KOMOWHAIIHIO.

Tepmur “cenexkTuBHOE HMHrHOMPOBaHWE WM “CENIEKTUBHO WHTHOMPYIOT IO
OTHOLICHWIO K OWOJIOTMUECKH AaKTHBHOMY areHTy OTHOCHTCS K CIOCOOHOCTH areHra
NPEUMYIIECTBEHHO CHIKATh AKTUBHOCTH IE€peladyd CHrHajla MHUIIEHH I10 CPABHEHUIO C

AKTUBHOCTBHIO NE€pE€Aavu CUrHajla HE MUILICHU MMOCPEACTBOM IMPAMOTO HUJIM OIMMOCPEAOBAHHOTO
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B3aMMO/JIEMCTBUSI C MULIEHBIO.

AHAJIOTH pAaNAMHIIMHA

B HEKOTOpBIX acmekTax HACTOALIEro M300peTeHHs MPEANIOKEH aHaJOor panaMHLMHA,
MOAMGDUIIMPOBAHHBINA MO0 CPABHEHUIO C PANAMULIMHOM 110 OAHOMY HJIM OOOHM IMOJIOXKEHUSIM
C16 u C40 panamunuHa. B HeKOTOPBIX BOILIOIEHUAX aHayor panamuiyHa umeer pIC50 9,0
i 0ojiee B OTHOLIIEHUH KOMIutekca | muimeHnu panamuimHa muekonutaromero (mTORCT)
u pIC50 6,0 unu MeHee B OTHOLIEHUH KOMIUIEKCA 2 MULIEHU ParnaMULHA MIEKOUTAIOIIEro
(mTORC 2).

B HEKOTOPBIX BOIUIOMEHHUAX W300PETEHUs IPEAJIOKEHbI COSTUHEHHSI, CEJICKTUBHBIC B
otHomieHnn mMTORC1 mno cpaBuennto ¢ mTORC2. CoenusHeHus 1o HacTOsIIEMY
U300pETEHUI0 MOTYT MPEACTaBISITh coOol cenektuBHbIe B oTHOIIeHMH MTORC1 arentsr. B
HEKOTOPBIX BOIUIOMICHUSX H300peTeHHs MpeiokeH cenektuHbid B oTHOmeHnH mTORCI
areHT, Takoi kak coepmHeHue mwiu coib ¢ pIC50 8,0 umm Oonee B orHomennn mTORC1 u
pIC50 6,0 unu menee B orHoweHnu mTORC2. Coenunenne moxxer umers pICS50 8,0 unu
oouee, 8,5 unu 6onee, 9,0 unu 6oiee, 9,5 unu 6onee, 10,0 unu 6onee, 10,5 uau Oogee, 11,0
i 6onee B otHomennd MTORC1 u mosxker umers pICS0 6,0 unm menee, 5,5 wiu menee, 5,0
um Menee, 4,5 unu menee, 4,0 wiu meHee B oTHomeHun mTORC2. B HekoTOpbIX
BOIUIOIIEHUSIX ceNieKTUBHbIN B oTHomeHnn mTORCI areHT MoXer mpencraBisiTb COOOMU
coequHenne wiu cojb ¢ pIC50 9,5 wnmu Gonee B orHomenuu mTORCI u pICS50 5,5 wnu
meHee B otHoueHnn mTORC2.

B Hexotopbix BomuomeHusx coenuHeHue umeer plCS50 B ornomenun mTORCI,
KOTOPBIN MOJKET COCTAaBJIATh MO MEHBLIEH Mepe npuMepHo 6.0, O MeHbLIeH Mepe MPUMEPHO
6,5, o MeHblIEN Mepe npuMepHO 7,0, MO MeHbLIEH Mepe NMPUMEPHO 7,5, MO MEHbLIEH Mepe
npumepHo 8,0, mo MeHblIeH Mepe NpuMepHO 8,5, Mo MeHblIed Mmepe npumepHo 9,0, mo
MeHbIIeH Mepe npumepHo 9.5, mo menesmein Mepe npumepHo 10,0, mo MeHblel mepe
npumepHo 10,5, unu no mensiuel mepe npumepHo 11,0, u pIC50 B ornomenuun mTORC2
npumepHo 7,0 wnu MeHee, npuMepHO 6,5 niu MeHee, npuMepHO 6,0 UM MeHee, MIPUMEPHO
5,5 unu MeHee, npuMepHo 5,0 uiu MeHee, npuMepHO 4,5 unu MeHee, win npuMepHo 4,0 win
MEHee.

B nexoropbix BomnoweHusx coeauHenue umeer plC50 B orHomenun mTORCI,
KOTOPBIN MOKET COCTAaBJISATh MO MEHBLIEH Mepe NpUMEpHO 6,0, IO MeHbLIEN Mepe NMPUMEPHO
6,5, o MeHbLIEH Mepe npuMepHO 7,0, MO MeHbUIEH Mepe NMPUMEPHO 7,5, MO MEHbLIEN Mepe

npumepHo 8,0, mo MeHpLIeH Mepe NPUMEPHO 8,5, Mo MeHblied mepe npumepHo 9,0, mo
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MeHbLIEH Mmepe mpumepHo 9.5, mo mensmenn Mepe npumepHo 10,0, mo MeHblel mepe
npumepHo 10,5 wnm no mensen mepe npumepHo 11,0.

B nexoropeix BomnomeHusix coenuHenue umeer pIlC50 B ornomennu mTORCI ot
npumepHo 6,0 go 11,0, ot 6,0 no 10,0, ot 6,0 no 9,0, ot 6,0 go 8,0, or 7,0 no 11,0, ot 7,0 no
10,0 wmm ot 7,0 mo 9,0.

B nekotopeix BomiomeHusix coeguHenue umeer plC50 B orHomenmn mTORC2
npumepHo 7,0 wiu MeHee, IpUMepHO 6,5 uiu MeHee, npuMepHO 6,0 UM MeHee, IPUMEPHO
5,5 nim meHee, mpumepHO 5,0 win MeHee, TpuMepHO 4,5 unn MeHee win npumepHo 4,0 win
MEHee.

B Hexotopeix BoromeHusix coeguHeHue umeer plC50 B otHomenun mTORC2
npuMepHo 4,0-7,0, npumepno 4,0-6,5, npumepHo 4,0-6,0, npumepno 4,0-5,5, npumepno 4,0-
5,0, npumepHo 4,0-4,5 unu npumepno 5,0-7,0.

B Hexoropeix BomnomeHusix coenuHenue umeer pIlC50 B ornomennu mTORCI ot
npumepHo 6,0 go 11,0, or npumepno 6,0 no 10,0, ot npumepro 6,0 no 9,0, or npumepno 6,0
1o 8,0, ot mpumepno 6,0 no 7,0 u pIC50 B otHOIIeHM MTORC2 ot nmpumepno 4,0 no 7,0, ot
npumepHo 4,0 1o 6,5, ot npumepHo 4,0 1o 6,0 unu ot npumepHo 4,0 10 5,5.

B HEKOTOpBIX BOIJIOLIEHUSX AaHAJOr pamamMHLKHA MOIU(HUIMPOBAH IO OJHOMY H3
nosoxkeHuit C16 u C40 oTHOCHUTENBbHO pamaMHMLMHA. B HEKOTOpBIX BOIUIOLIEHMSIX aHAJIoOr
panamunHa MoauduuuposaHn no oboum mnojoxeHusM Cl6 u C40 oTHOCHUTENBHO
panamuuuna. B panamunune nonoxenune C40 3amemeHo rpynnoil TUApOKCH, U TIOJOKEHHE
C16 3amelieHo rpynnoil METOKCH. B HEKOTOPBIX BOIUIOIIEHHUSX AJISI aHAJIOTa parnaMULNHA,
OMKMCAHHOTO B IAHHOM JOKYMEHTE, OIuH uiu 00a 3amecturessi B nojokeHusix C16 u C40
3aMelIeHbl JPYTUM 3aMECTUTENIEM.

B HeKoTOpBIX BOIUIOIIEHUSX B aHAJOre pamaMuiuHa 1o uszodpereHuro C40

RZO
|
YR (o
R
TUAPOKCUTPYIINIa 3aMC€HCHA 3aMECTUTCIIEM, BbI6paHHbIM u3 o , ,
1{0 R23
O ¥ BO3MOYKHO 3aMEIlEHHOr0 TeTepoapua, rae

BO3MOJKHO 3aMELIEHHBIM TreTepoapuyi MOXKeT OBbITh 3aMelleH OIHUM WIH OoJee
3aMECTUTEJISIMK, BBIOPAHHBIMH W3 TUAPOKCH, TajoreHa, uuaHo, HuUTPO, Ci-Ceankmia,
raioreHayikmna, ruApokcu-Ci-Ceankuna, ankokc u ankokcu-Ci-Ceankuna,

R?° BpiGpan 13 BOIOpOAa M BO3MOXKHO 3amerneHHoro Ci-Ceankuna;
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R?! ri6pan u3 Bo3MoskHO 3amernenHoro Ci-Ceankuna 1 BO3MOKHO 3aMeLleHHOro 3-7-
YJIEHHOTO TE€TEPOLIUKIIA,

R?? pbIOpaH M3 BO3MOkHO 3aMereHHoro C;-Ceankuna, BO3MOKHO 3aMELIEHHOTO
6ensuna, -Si(R**); u -P(=0)(R**);;

R? ppibpan u3 Bo3MOxkHO 3aMerneHHoro C1-Cealkuaa U BO3SMOYKHO 3aMeNIeHHOro 3-7-
YJIEHHOTO Te€TePOLIUKIIA,

R?* npencrasnser coboit Bo3MokHO 3amerneHHbIi C1-Coalku,

rre 3amectutenu Ha R?, R*', R?2, R% R?** ne3aBucuMO BEIOPAHBI B KAXKIOM CIIy4ae U3
ranorena, -OR*’, -N(R*"),, -(0-CHz-(CHz),)n-W, -SR*’, -N(R¥),, -C(O)R*, -C(O)N(R3),,
-NR*)C(O)R* -C(O)OR*, -OC(O)R*, -S(O)R*¥, -S(0)R*, -P(0)(OR*’), -OP(0)(OR**),,
-NOz, =0, =S, =N(R*%) u -CN;

Ci-10ankuna, Ca.joankenmna, Ca.10aIKUHIIIA, KOKIBIH U3 KOTOPBIX BO3MOKHO 3aMEIIEH
ONHUM MM OONee 3aMEeCTHTENISIMH, HEe3aBUCHMO BhIOpaHHBIMH U3 ramoresa, -OR*°, -SR3C,
N(R3?),, -C(O)R*, -C(O)N(R),, -NR¥*)C(OR¥, -C(O)OR*, -OC(O)R*, -S(O)R¥,
-S(0)2R*, -P(0)(OR*),, -OP(O)(OR?*"),, -NO2, =0, =S, =N(R*"), -CN, Cs.1oxapboimkna u 3-
10-uneHHOroO rerepoLuKIa; U

Cs.1okapborukina u 3-10-4JI€HHOTO TeTePOLMKIIA, KaKABIH W3 KOTOPBIX BO3MOXKHO
3aMelleH OHUM UK Gojiee 3aMECTUTENIAMH, He3aBUCUMO BLIOPaHHBLIMU U3 rajgorena, -OR3?,
-SR* -N(R*"),, -C(O)R¥, -C(O)N(R?"),, -N(R*)C(O)R?®, -C(O)OR?, -OC(O)R?’, -S(O)R?°,
-S(0)R*, -P(O)(OR*®),, -OP(O)(OR¥),, -NO,, =0, =S, =NR?*), -CN, Ci.¢ankuna,
Cisankmn-R*°, Cosankenmna u Ca.6alIKMHINIA,

K&Kl p BbIOpaH u3 1 wiu 2;

n BbIOpaH u3 1-4;

W BoiOpan u3 -OH u -CH3;

R*® nezaBucHMO BEIOPAH B KAXKAOM Cllydae u3 Bogopoaa, rpymmsl -Si(Ci1-Ceankun)s;, u
Ci-10ankmna, Ca.joankenuna, Ca.jpankunmna, Cs.izkapborukia u 3-12-41eHHOrO TeTepOIUKIIa,
KaXbIii U3 KOTOPBIX BO3MOKHO 3aMeEIleH OXHUM WK OOJiee 3aMECTHTENSIMH, HE3aBHCHMO
BoIOpanHbiMu U3 TanoreHa, -OH, rpymmer -OSi(Ci-Csankun)s, -CN, -NOz, -NH,, =0, =S,
Ci-roankmna, -Ci.joramorenankmna, rpynmnbl -O-Ci.jankmn, Co.jpoanmkenmna, Ca-1palIKMHUIIA,
Cs.12xapborukiia, 3-12-41eHHOTrO TeTepOLMKIIA U FaJIOTeHATKIIIA.

B HEKOTOPBIX BOIJIOMIEHUSX aHAOT PaNaMHIMHA MOKET ObITh MOIU(HUIIMPOBAH IO
MOJIOKEHUSIM, TOTIOJIHUTENBHBIM K mojioskeHnto C40 u/unu nonoxkeHuto C16 OTHOCUTEIBHO

panaMHI1Ha.
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B HekOoTOpBIX BOIUIOLIEHUSIX B aHAJIOTe pamnaMuiuHa rmo uzodperenuto C16 rpymma

XORE XY

METOKCH panaMHMLMHA 3aMEeHEHa TPYINON, BbIOPaHHOW U3 R R CHs

BO3MOJKHO 3aMEIEHHOT0 TeTepoapuia, rae

BO3MOKHO 3aMEIIEHHBbIA TreTepoapuii MOKeT ObITh 3aMelIeH OXHMM Wiu Oosee
3aMECTUTEJISIMK, BBIOPAHHBIMM W3 TUAPOKCH, TajoreHa, uuaHo, HuTpo, Ci-Ceankmuna,
ranoreHankmia, ruapokcu-Ci-Ceankuna, ankokcu u ankokcu-Ci-Ceankuna,

zpaBuo 0, 1, 2,3, 4 unu S,

R u R HesaBucumo BbIOpaHbI n3 Bomoposda, ramorena, -OR3! u Cisankuna,
BO3MOJKHO 3aMEIEHHOTO OJHHM WK OOJiee 3aMEeCTUTENSIMH, HE3aBHUCUMO BBIOPAHHBIMH W3
rasorena u -OR3!;

T npencrasinsier coboii S mnu O;

R? ppibpan u3 -OR*!| BosMokHO 3amermneHHoro 3-10-uleHHOTO TIeTepOLMKIIA,
BO3MOJKHO 3amerneHHoro Cs.jokapOormkia;

rie 3aMecTuTenu Ha R? He3aBUCHMO BHIOpAHbI B KAKAOM CiIydae u3 rajgorena, -OR?!
-SR3 -N(R3),, -C(O)R¥, -C(O)N(R?!),, N(R*HC(O)R?!, -C(O)OR?!, -OC(O)R3!, -S(O)R?!,
-S(0)R¥, -P(O)(OR3'),, -OP(0)(OR?!),, -NO2, =0, =S, =N(R*!) u -CN;

Ci-10ankuna, Ca.joankenuna, Ca.10aIKUHIIIA, KXKIbIA U3 KOTOPBIX BO3MOKHO 3aMEIIEH
OmHUM MM 6oNee 3aMeCTUTENISIMH, HEe3aBUCHUMO BbIOpaHHBIMH U3 ranorena, -OR*!| -SR3!,
N(R?'),, -C(O)R?!, -C(O)N(R3'),, -NR*)C(O)R3!, -C(O)OR*, -OC(O)R*!, -S(O)R*,
-S(0)R?!, -P(0)(OR?*!),, -OP(O)(OR3!),, -NO2, =0, =S, =N(R*'), -CN, Cs.10kapbouukia u 3-
10-uneHHOro rerepoLuKIa; U

Cs.1okapborukiaa v 3-10-4JIeHHOTO TeTePOLMKIIA, KaKAbIH W3 KOTOPBIX BO3MOYKHO
3aMelleH OHUM UK Gojiee 3aMEeCTUTENIAMH, He3aBUCHMO BLIOPAaHHLIMU u3 rajgorena, -OR3!
-SR3L -N(R?Y),, -C(O)R¥, -C(O)N(R?),, -N(R*H)C(O)R?!, -C(O)OR?!, -OC(O)R?!, -S(O)R?!,
-S(0)R¥, "P(O)(OR3),, -OP(0O)(OR%),, -NO,, =0, =S, =N(R?'), -CN, Cianxuna, Co-
sankeHuna, Cr.caIKUHUIIA, 1

R*! HezaBuCHMO BEIOPAH B KaXKAOM Cllydae u3 Bogopoaa, rpymmnsl -Si(Ci-Ceankun)s;, u
Ci-10ankmna, Ca.roankenmna, Ca.jpankunmna, Cs.izkapborukia u 3-12-41eHHOTrO TeTepOIUKIIa,
Kbl M3 KOTOPBIX BO3MOXKHO 3aMEIIeH ONHHM WJIH OoJiee 3aMECTHTENSIMU, HE3aBUCHUMO
BoIOpanHbiMu U3 TanoreHa, -OH, rpymmer -OSi(Ci-Csankun)s, -CN, -NOz, -NH,, =0, =S,
Ci-roankmna, -Ci.joramorenankmia, rpynnbl -O-Ci.jankmn, Ca.jpoanmkenmna, Ca-1palIKMHUIIA,

Cs.12xapborukiia, 3-12-41eHHOTrO TeTepOLUKIIa U raJIOTeHAIKUIIA.
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B HekoTOpBIX acnekTax aHaJor panaMULHA MPEACTABIIEH CTPYKTYpoit ¢popmysl (1):

@

R' BbiOpan u3 rumpoKcH, 0 YO\RZZ 0 U BO3MOXKHO
3aMEIEHHOTO reTepoapuia;

R? BbIOpaH M3 BOAOPOAA, BO3MOXKHO 3amelieHHoN rpymmbl Ci-Csankokcu, rjie
3aMECTHUTENN HE3aBUCHUMO BbIOPAHBI B KAXKAOM Cllydae U3 TUAPOKCH, rajioreHa, [IMaHo, HUTPO,
rpynnsl  Cr-CealIkOKCH, LUKJIOAJKHUIA, apuia, reTepoapuiia U TeTepOLUKIOANKUIa, Tie
LIUKJIOAJIKUJI, aPWJI, T€TEPOLIUKIIOAIKIII U TeTepOapml, KaX/bli, BO3SMOXHO 3aMeIleHbl OJTHUM
win 0ojee 3aMeCTUTENSIMH, HE3aBUCHMO BbIODAHHBIMM W3 THIPOKCH, TaJIOTeHa, LUAHO,
HUTPO, AJIKUJIA, TAJIOTeHAJIKHIIA, THAPOKCUATIKIIIA, ATKOKCH U alIKOKCHAIIKIIIA,

R? BbiOpan M3 BOmOpOAa, BO3MOXKHO 3amemieHHoi rpymmbl Ci1-Cealkokcu, Tje
3aMECTHUTEJIH HE3aBUCHUMO BbIOPAHBI B KAXKIOM ClIydae U3 TUAPOKCH, TaJIOTeHa, [IMaHO, HUTPO,
rpynnbsl  Cz-CeankokcH, LUKIOAJKWIA, apwuia, reTepoapmiia M TeTepOLUKIOANKUNA, TAe
LIUKJIOAJIKUJI, APHJI, TETEPOLIUKIIOATKIIT U TeTEPOAPIII, KaXK/bIi, BO3SMOXKHO 3aMEIIEHbl OTHUM
win Ooyee 3aMECTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMH W3 THAPOKCH, TaJIOT€Ha, LUAaHO,
HHUTPO, aJIKWJIA, TAJIOTeHAIKNIIA, THAPOKCUAIIKIIIA, ANKOKCH U AJIKOKCUAJIKUNA, 1

25 T
\{OWZR ‘:.{ \(CH3
R R

R* BbIOpaH M3 MeTOKCH, CHs

HJTH BO3MOHO 3aMELIEHHOTO
reTepoapua;
R?° ppibpan 13 BOIOpoO/a M BO3MOXKHO 3amerneHHoro Ci-Ceankuna;

R?! ri6pan u3 Bo3MoskHO 3amernenHoro Ci-Ceankuna 1 BO3MOKHO 3aMeLIeHHOro 3-7-
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YJIEHHOTO TE€TEPOLIUKIIA,

R?? pbiOpaH M3 BO3MOkHO 3aMerneHHoro C-Ceankuna, BO3MOKHO 3aMELIEHHOTO
6ensuna, -Si(R?**); u -P(=0)(R**);

R?* BriGpan u3 Bo3MOskHO 3aMerneHHoro Ci-Ceankuna 1 BO3MOKHO 3aMeLIeHHOro 3-7-
YJIEHHOTO TE€TePOLIUKIIA,

R?* npencrasnsier coboit Bo3MOxkHO 3amemmneHHbli Ci-Coanku,

rne 3amectutenu Ha R?, R*', R?2, R% R?** He3aBucHMO BEIOPAHBI B KAXKIOM CIIy4ae U3
ranorena, -OR?*’, -N(R*"),, -(0-CHz-(CHz),)n-W, -SR*, -N(R¥),, -C(O)R*, -C(O)N(R3),,
-NR*)C(O)R* -C(O)OR*, -OC(O)R*’, -S(O)R¥, -S(0),R*, -P(0)(OR?),, -OP(0)(OR*),,
-NOz, =0, =S, =N(R*%) u -CN;

Ci-r0ankuna, Ca.jpankenmna, Ca.10aIKWHIIIA, KOKIBIH U3 KOTOPBIX BO3MOXKHO 3aMEIIEH
ONHUM MU OONee 3aMEeCTHTENIAMH, HE3aBUCUMO BLIOpDAHHBIMH U3 rajorena, -OR’, -SR3?,
-N(R3),, -C(O)R¥, -C(O)N(R3),, N(R3)C(O)RY, -C(O)OR¥,
-OC(O)R?, -S(O)R?", -S(0):R*, -P(O)(OR*),, -OP(0)(OR*"),, -NO», =0, =S, =N(R*’), -CN,
Cs-10kapOorukina u 3-10-4IeHHOTO TeTePOIHKIIA;, ’

Cs.iokapborukina u 3-10-4JI€HHOTO TeTePOLMKIIA, KKABIA W3 KOTOPBIX BO3MOXKHO
3aMelleH OfHUM UK Gojiee 3aMECTUTENAMHU, HE3aBUCUMO BhIOPaHHBLIMU U3 rajoresa, -OR3C,
-SR* -N(R*"),, -C(O)R*, -C(O)N(R?"),, -N(R*)C(O)R?®, -C(O)OR?, -OC(O)R?’, -S(O)R*°,
-S(0)R*, -P(O)(OR*),, -OP(O)(OR?),, -NOz, =0, =S, =N(R), -CN, Ci.canxuna,
Cisankmn-R*°, Cosankenmna u Ca.6alIKMHIIA,

KaKablil p BbIOpaH u3 | wim 2,

n BbIOpaH u3 1-4;

W BriOpan u3 -OH u -CHs,

R*® nezaBucHMO BEIOPAH B KAXKAOM Cllydae u3 Bogopoaa, rpymmsl -Si(Ci-Ceankun)s;, u
Ci-10ankuna, Ca.r0ankenuna, Ca.jpankunmna, Csz.izkapborukia u 3-12-41eHHOro TeTepOIUKIIa,
KaKIIbIii W3 KOTOPBHIX BO3MOKHO 3aMeEIleH OJHMM Wi Oojiee 3aMECTUTEISIMH, HE3aBUCHMO
BeIOpanHbiMU U3 TajioreHa, -OH, rpymmer -OSi(Ci-Csankun)s, -CN, -NOz, -NH,, =0, =S,
Ci-roankmna, -Ci.joramorenankmna, rpynmnbl -O-Ci.jpankmn, Co.jpoanmkenmna, Ca-10alIKMHUIIA,
Cs.12xkapborukiia, 3-12-41eHHOTrO TeTePOIUKIIA 1 FaJIOTeHATIKUIIA,

zpaBHo 0, 1,2, 3,4 unu 3,

R u R HesaBucumo BbIOpaHbl M3 Bomopopa, ramoreHa, -OR*! u Cisankuna,
BO3MOYKHO 3aMEIIEHHOTO OIHUM WK Oojiee 3aMEeCTHTENSIMH, HE3aBHCHMO BBIODAHHBIMU W3

rasorena u -OR3!;
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T npencrasnsier coboii S mnu O;

R? Bpibpan u3 -OR*!| Bo3MokHO 3amemneHHOro 3-10-4J€HHOTO TIeTepOLMKIA,
BO3MOJKHO 3aMereHHOro Cs.iokapOormkia;

rie 3amecTuTend Ha R He3aBHCHMO BLIOPAHbI B KaXKIOM CiIydae u3 ranorena, -OR3!,
-SR?! -N(R*"), -C(O)R?!, -C(O)N(R?!)2, N(R*)C(O)R*, -C(O)OR?!, -OC(O)R?!, -S(O)R*,
-S(0)2R¥, -P(O)(OR?'),, -OP(0)(OR?'),, -NO3, =0, =S, =N(R*!) u -CN;

Ci-1oanmkuna, Ca.jpankenmna, Ca.10aIKUHIIIA, KOKIBIA U3 KOTOPBIX BO3MOXKHO 3aMEIleH
OMHUM MM OONee 3aMeCTHTEIAMH, He3aBUCUMO BHIOpPAaHHBIME U3 rajmoreHa, -OR*!, -SR3!
NR3),, -C(OR3, -C(ON(R),, -NR3¥C(O)R*, -C(O)OR?!, -OC(O)R?!, -S(O)R*,
-S(0)R?!, -P(0)(OR?*!),, -OP(O)(OR?'),, -NO2, =0, =S, =N(R*'), -CN, Cs.10kapbouukia u 3-
10-uneHHOrO rerepoLuKIa; U

Cs.iokapborukiaa u 3-10-4JIeHHOTO TeTepPOLMKIIA, KKABIA W3 KOTOPBIX BO3MOKHO
3aMelleH OfIHUM UM Goliee 3aMEeCTHTENSIMU, HE3aBHCUMO BBIOPAHHBIMH M3 rajoreHa, -OR?!,
-SR*! -N(R*'),, -C(O)R?!, -C(O)N(R?!),, -N(R*HC(O)R?!, -C(O)OR?!, -OC(O)R?!, -S(O)R*’,
-S(0)R¥, -P(O)(OR3),, -OP(O)OR?'),, -NO,, =0, =S, =N(R?*), -CN, Ci.cankuna,
Crsankenuna, Cr.6aKUHUIA;, U

R?! He3aBrCHMO BLIOpaH B KaxA0M cilydae U3 Bogopona, rpymmsl -Si(Ci-Ce ankun)s; u
Ci-10ankmna, Ca.joankenmna, Ca.jpankunmna, Cs.izkapborukia u 3-12-41eHHOro reTepoLuKIa,
KOKIBI U3 KOTOPBIX BO3MOXKHO 3aMeIeH OJHHM MM Ooyiee 3aMECTUTEINSIMH, HEe3aBUCHMO
BeIOpaHHbiMu U3 ranoreHa, -OH, rpynmsr -OSi(C1-Cs ankun)s, -CN, -NOz, -NH,, =0, =S,
Ciroanmkuna, -Ci.joranoreHankmia, rpynmbl -O-Cijoanmkmn, Ca.jpankenmna, Ca.1oalIKHMHUIA,
Cs.12xkapOorukia v 3-12-4J1eHHOTO reTepOLUKIA.

B HekoTopbIx acmekTax coenwHeHue wim conb ¢Gopmynbl (I) mpencraBieHo(a)

cTpykTypoit popmydsl (I-A):
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WK ero (hapMaLeBTHUECKH TPUEMIIEMAst COJTb.

(0]
B mHekoTopeix BomnomeHusx R! He mpencrasnser coboii -OH,\{ ,
0]
O OH B/

e \{0’ \ VO O o OH

OH UJIH

2 2

o<

B HekoTopbix Bomiomenusx R! npencrasnser coGoit \{ Rzz’ rae R* BbiOpan u3
BO3MOXKHO 3aMEIEHHOTO Cz-Ceankmna, BO3MOXKHO 3aMEIIEHHOTO OeH3uIa,
-Si(R*); u -P(=0)(R**),. B nekorophix Bomiomenusx R*? mpencrapiser coboi BO3MOKHO
samemennbiii  Cr-Ceanku. B HekoTOphIX BommomeHusx R*  mpencrapiser  coboit
Cy-Ceankm, 3aMeleHHbll OMHUM WK OOJiee 3aMECTHTENSIMH, BbIOPAHHBIMU M3 TaJIOTeHa,
-C(O)OR*  -OC(O)R*, -SR¥* -NR ), -(O-CHo(CH2)p}s-W, -OR*, Bo3mosxkHO
3amemeHHoro  Ci.jpankuiaa, BO3MOXKHO  3amemeHHOro  Ci.jpalIkeHWJa,  BO3MOXKHO
3amereHHOro C3.1okapOoIHKiIa U BO3MOXKHO 3amereHHoro 3-10-uneHHoro rereponukia. B
HEKOTOPBIX BomomeHusx R* mosker npenctaBisTh coboii Co-Cealkun, 3aMelIeHHbIH OHIM
un Gosnee 3amecTutensMu, BbiOpaHHbIMM U3 -N(R*®);, -(O-CHz-(CH2)p)a-W, -ORY
BO3MOJKHO 3amemeHHOro (C3.jokapOolMKia W BO3MOXKHO 3aMeleHHOro 3-10-ujieHHOro
rereporukna, u, rae R*® Bwi6pan u3 somopoma, rpymmel -Si(Ci-Cealkum)s, BO3MOXKHO
3amemieHHOro Ci.joaiikuna M BO3MOXKHO 3amewieHHOro Ci.jpankuima. B HekOTOpbIX
BoromeHusx R** Mosxer npenctapisth coboi Co-Csallkuil, 3aMeleHHbIH OHUM UK Gonee

samectutensamy, BoiOpanHeMH U3 -N(R*")  -(O-CHz-(CHz)p)a-W, -OR*°) BosmoxHO
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3amerieHHOro C3.1okapOOIMKiIa 1 BO3MOXKHO 3aMELIeHHOro 3-10-4JIeHHOro reTeponukia, U
rne R* BoiGpan us Bomopoma, rpymmbl -Si(Ci-Ceankui); ¥ BO3MOXKHO 3aMELIEHHOTO
Ci-10ankuna.

B HekoTOpbIX BommomeHusix R?*?  mosker npenctaBiaath coboit  Cr-Ceamkmm,
3aMelleHHbI OMHUM WM Gosiee 3amMecTuTensMu, BbiOpanHbIMH U3 -N(R*), B HekoTopbix

|
o)

sorutomenusx R! mpencrasnser coboit \( \/\/N\.
B HekoTophix BoromeHusax R?* mpencrapnser coboit Cz-Cealkun, 3aMeIeHHbIH

omHuM wiu  Oonee  3amectutessimu,  BeiOpaHHBIMH U3 -(O-CH2-(CH2)p)-W

\{0\/\0,_' \(O\/\/OH

-OR*. B Hekoropeix BomjomeHusx R! Bpibpan wus:

\{O\/\/O\ \{O\/\o/ “\/o\/\O/\/o\/\OH \{O\/\/O\/\OH

2

\{O\/\O/\/o\/\o/\/OH \{O\/O\
OH (:)H
\{O\/\O/\/O\/\O/\/O\/\OH \{O\)\/OH \(O\/\/OH

2 2

o \/c')i/ y YO\/\O/\© \ O O,\Si/\é

B HekoTopbix Bomnomenusx R* mpencrapnser coboit C-Cealkun, 3amMeIleHHbIH

ONHMM UK Gonee 3aMecTuTeNsIMH, BoIOpaHHbIMU 13 -OR*®. B HekoTopbix Bomiomenusx R

o~ o\/\/OH o\/\/o\ O~ 0O~
O on X X O

BBIOpaH M3 >
OH OH OH O~
\(O\)\/OH "‘{O\/:\/OH O\/k/OH \{ O/\©
, . X | ’

\ /

O O,Si\é

B HekoTophix BoromeHusx R?*? mpencrapnser coboit Cz-Cealkun, 3aMelleHHbIH

ONIHUM 3amecTuTesieM, BeiOpaHHbIM M3 -OR?. B HekoTopwix Bomnomenusix R!' BbiOpan u3

\{O\/\OH \{O\/\/OH \{O\/\/ O~ \(O\/\o/ \/0\/0\

\<O\/\o/\© \{o\/\ O’\Si/\é
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B HekoTopbix BommomeHusx R?* mpencrapnser coboit Cz-Cealkun, 3amelleHHbIH
ONHUM MIU 0ojiee 3aMECTUTENsIMM, BBIODAHHBIMH U3  BO3MOXHO 3aMEILIEHHOTO

Cs.skapbouukia.

HEKOTOpPbIX  BommomeHusx R'  BwiOpan \/\/\©

B HekoTophix BoromeHusax R?* mpencrapnser coboit Cz-Cealkun, 3aMeleHHbIH

onHnM win Oonee 3amectutensimu, BbIOpaHHBIMH U3 -(O-CHz-(CH2),)a-W. B HexoTOpBIX

O\/\ /\/O\/\ O\/\/O\/\
poromeHusx R! BoiOpan wu3 \{ © OH, \( OH,

‘\(O\/\O/\/O\/\O/\/OH "\/O\/\O/\/O\/\O/\/O\/\OH
u .

B HekoTopeix pomnomenusx R¥ peibpan us sogopona u Ci-joankuma.

\<0\/\OH "\/OV\/OH

B HekoTopblx BomiomeHusx R! Bribpan u3
O
O S\ O~ 0O~
X A O ¢ |

B HekoTopbix BommomeHnusx R* mpencrapnser coboit Cz-Cealkun, 3aMelleHHbIH
OOHUM WM 0Oojiee 3aMECTUTENSIMU, BBIODAHHBIMH K3  BO3MOXHO  3aMELIEHHOTO
Ci.ckapbouukiaa. B Hexoropbx Bommomenusix R?? mpencrasiser coboii  Co-Ceankm,

3aMEIIeHHbIH OMHUM Win Oosnee 4eM oOAHUM C3.6KkapOOIMKIOM, KOTOPBI MOXKET OBbITb

BbIOpaH u3 A, D, Q, : , A, Dl, @ u : , KQXABIN U3 KOTOPBIX SBJISETCS

BO3MO’KHO 3aMelleHHbIM. B HEeKOTOphIX BOmIomeHusx R*? MoxeT npeacrasisth coboit Co-
Ceankui, 3aMeIeHHbI OTHUM HITH 00JIee YeM OTHHM BO3MOXKHO 3aMELIeHHBbIM (eHmIoM. B
HEKOTOPBIX BOIUIOMmEeHUsAX R?? mosxxer mnpeactaBusth coboit Ca-Cealkui, 3aMeleHHbIt

beHmoM.

!\(O\/\/\©
B Hekotopbix  Bomjomenusx ~R!  BoiOpan  u3 ,
o
\{O \.{O\/\/Q \( \/\©
, u .
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L

B HekoTopbix Bomnomenusx R* mpencrapnser coboit Cz-Cealkun, 3amMelleHHbIH

B HekoTopbix Bortomenusx R! BoiOpan u3

OIHUM MM OOJiee 3aMECTHTENSIMH, BBIOPAHHBIMU M3 BO3MOJKHO 3aMELIEHHOTO 3-6-4JIEHHOTO
reTepoLuKiIa. B HEKOTOPBIX BOIUIOLIEHUAX 3-0-4JI€HHBIN FEeTEPOLMKI COACPAKUT IO MEHbLIEH
Mepe ofuH rerepoatom, BeiOpaHHbIH W3 N u O. B HEKOTOPBIX BOIJIOUIEHHUSX 3-O-4JIEHHBIH
TeTEePOLMKII 3aMEIeH OIHUM WM 0ojiee 3aMecTUTeNsiMH, BbIOpaHHbIMU U3 Ciealkmia U
-OR%.

B HekoTopbhix BommomeHusx R?* mpencrapnser coboit Cz-CealKun, 3aMeIleHHbIH

OIHUM WJIH OoJiee YeM OIHHMM 3-OG-4JIEHHBIM T'€TEPOIMKIOM, KOTOPBIH MOXET OBITh BBIOpaH

H 0 § S N s o O o) N,
1/13& A 5 Q Q 1l\?H’QIYH’Q\j <§\l|‘l </ uH’EN'N’

o N H ]
[][]°[jo~sNN°,s,
Y N’@’ | /@\/H N\L]’M’N\/’@’N\/’
N'H\N |N\ le/ﬁ [Nj |N°N I/\j
\\—_l’\j N 7 5 N/ 5 N/ , F " VN, Ka)KI[bH/I nu3 KOTOprX SABJKICTCA BO3MOXXHO
3aMCLICHHBIM.

B HekoTophix BoromeHusax R?* mpencrapnser coboit Cz-CealKun, 3aMeleHHbIH
OIHUM WK OOJiee 3aMECTUTENISIMUA, BLIOPAHHBIMU M3 BO3MOKHO 3aMEIEHHOTO 3-0-4JIEHHOTO
retepolkna. B HeKoTOphIX Bommomenusx R?*?  mpencrasnser coboit  Ca-Ceamkun,
3aMeIeHHbIA OHUM WU O0Jiee 3aMEeCTUTENSIMY, BHIOPAHHBIMU M3 BO3MOXKHO 3aMEIIEHHOTO
3-6-4JIEHHOIO reTepOLMKIIA, T1I€ 3-6-UWICHHBIN MeTEPOLUKI COAEPKUT MO MEHbLIEH Mepe 1, 2,
3, 4 unu S rerepoaToMOB, HE3aBUCUMO BBIOpaHHBIX 3 N 1 O. B HEKOTOPBIX BOIUIOIIEHHSX
R?? npencrasnsier coboii Cr-Ceankun, 3aMelieHHbIl OMHMM WM 0Ojee 3aMeCTHTENSMH,
BBIOPAHHBIMH W3 BO3MOXKHO 3aMEIIEHHOTO 3-0-4JIEHHOTO Te€TePOLHMKIA, TAe 3-O-4JICHHBIN
TeTEePOLIUKII CONEPKUT MaKkCuMyM 5, 4, 3, 2 wn 1 reTepoaToMOB, HE3AaBUCUMO BBIOPAHHBIX U3
N u O. B Hekoropex Bomnomenusx R* mpencrapaser coboil Cr-Ceankui, 3aMelieHHbIi

OJHUM HJIN Oouee 3aMECTUTCIIAAMU, BbI6paHHbIMI/I N3 BO3MOKHO 3aMCIICHHOTI'O 3-6-4JI€HHOr O
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reTePOLMKIIA, A€ 3-0-4JICHHBIN reTepounka coaepxkur 1-5, 1-4, 1-3, 1-2, 2-5, 2-4, 2-3, 3-5,
3-4 unu 4-5 rerepoatomoB, BeIOpaHHBIX 13 N 1 O.

B HekoTopbix BommomeHnusx R* mpencrapnser coboit Cz-Cealkun, 3aMelleHHbIH
OIHUM MM OOJiee 3aMECTHTENSIMH, BBIOPAHHBIMU M3 BO3MOJKHO 3aMELIEHHOTO 3-6-4JIEHHOTO
reTepoLKIIa, I7e 3-O-4IeHHbIH TeTEepOLMKI MOXeT OBbITh 3aMelleH OfHMM uiu Oosee
3aMeCTUTENsAMH, BBLIOPAHHBIMH M3 BO3MOXKHO 3amemeHHoro Cieankuna u -OR®. B
HEKOTOpBIX BoromeHnusx R?? mpencrapnser coboit Co-Ceankun, 3aMelleHHbI OJHIM HIIH
Oomee 3aMeCTUTENSIMH, BBIOPAHHBIMH M3 BO3MOXKHO 3aMEINEHHOrO  3-0-4JICHHOTO
reTepOLHKIIA, TAE 3-O-4IEHHBIH TETEPOLMKJ MOXET OBbITh 3aMelleH OJHMM Wi Ooee
3aMECTHUTENIAMH, BBIODAHHBIMH M3 BO3MOXKHO 3amemieHHoro Cizankmma u -OR*°. B
HeKOTOphIX Bomomenusix R*° Beibpan us Bomopona, Ci-oankuna, Cs.izxapborukna u 3-12-
4JIEHHOTO reTepolukia. B HekoTopbIx Bomnomenusx R*® MoskeT ObITh BHIOpaH U3 BOIOpPONA U

Ci-10ankuna. B HekoTopsix Bomtomenusix R*’ moxer npeacrasasTs coboil BOOopox.
7~
oy
A O
B Hekotopbix  Bomsomenusx ~R!  BbiOpan  u3

NN A ot

x(o\/\/N\) YO\/\/N\) \(0\/\/"‘\) \(O\/\/N\)
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B nekoTopbix Bomtomenusx R npencrapmnser coboit Co-Ceankui, 3aMeleHHblii 3-6-

>

YJIGHHbIM TE€TEePOLMKIIOM, 3aMEelIeHHbIM OXHUM wujiau Oojee yem omuuM Ci.sankuiom. B
22 o .
HEKOTOPBIX BOIUIOMEHUsIX R** mpencrasisier co0oit Cr-Ceankii, 3aMemeHHbIi 3-0-4JIEHHbIM

FrETCPOLUKIIOM, 3aMCIICHHbIM OOHHUM WJIU Ooisiee ueM OJHUM C1.3aJ'IKI/IJ'IOM. B HEKOTOPBIX

N7 H\o

\(O\A/N\) \{O\NN\)

BOTLIOIIEHUSIX R! BBIOpaH u3 , ,

. L o
A -~ -~ YOWNQ

O
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B HEKOTOpBIX BOMJIOLIEHUSAX 3-O-4J€HHBIA TE€TEPOLMKI B R?? 3amerneH OOHUM WITH
6onee -OR*’. B HekOTOPBIX BOMIOLIEHHSX 3-6-4JIeHHBI reTepoluka B R* 3aMelnen onHuM
-OR*’. B nHekotopeix Boromenusx R* Mosxer 6bITh BbiOpan u3 Bonopona u Ci-jpankuna. B

HEKOTOpbIX Boromenusx R moxer npencrapnsare coGoii Bomopoa. B HEKOTOpBIX
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OH OH

OH
O N 0O N O\/\/O
sornomenusx R' BuiGpan u3 \{ , \{ NN , \< 7

‘(O\/\/ "O/OH

B HeKkoTOpbIX BOIJIOIIEHUSX 3-O-4JI€HHBIH TE€TEPOLUMKI B R?? 3amerneH OOHUM HITH
0oJjiee 3aMeCTUTENSIMU, BRIOPAHHBIMHU M3 BO3MOXKHO 3amMerieHHOro Cisajkuia. B HeKOTOpbIx
BOTLIOIIEHUSAX 3-6-4IeHHbIH reTepouki B R*? sameren oqHuM win 6ojee 3aMeCTUTENAMH,
BBIOPaHHBIMU U3 BO3MOXKHO 3amemeHHOro Ci.eankmna, Ci.aJKUI MOXKET OBbITh 3aMelleH
-OR*® u Ci.sankunom. B HekoTopbIx Bomomenusx R* MoxeT GbITh BLIOpaH M3 BOAOpONa U

Ci-sankuna. B Hexotopbix Bomnomenusx R moxer npencrasnsats coboit Bogopoa.

T

B  HekoTOphIX BomjomeHusx R'  BoiOpan w3 u

OH

B HekoTopbix Bomomenusx R* mpencrasaser coboit -Si(R?**);, rme R** Bribpan us
BO3MOKHO  3amemenHoro Cijoankmma, ramoreHa, -OR¥,  -N(R¥), -C(O)OR¥,
_OC(O)R¥, -S(O)R*, -S(O)R¥, -P(O)(OR™),, -OP(O)(OR™);, -NOy, =0, =S, =N(R*) u
-CN. B HEKOTOpBIX BOIUIOLIECHUSX R** moxer ObITb BbIOpaH U3 BO3MOMKHO 3aMEIIEHHOTO
Ci-10amkuna, -N(R*)2, -NO2, =0, =S, =N(R*’) u -CN. B HexoTopbIx Boronmenusx R** mosxer

ObITh BBIOpaH U3 BO3MOKHO 3amemieHHOro Ci.jpankuia. B HekoTopwIx BomuomeHusx R!
o. X
\{ Si
/ N\

B HexoTopex Bomtomenusx R* npexncrasnsier coboit -P(=0)(R?**),, rne R** pribpan

BBIOpaH 13

U3 BO3MOKHO 3amemneHHoro Ci.jpankuna, rajorena, -OR, -N(R¥), -C(O)ORY,
-OC(O)R*, -S(O)R?, -S(0),R*, -P(0)(OR?**),, -OP(0O)(OR*"),, -NO;, =0, =S, =N(R*’) u
-CN. B HEKOTOpBIX BOIUIOLIEHUSX R** moxer ObITb BbIOpaH U3 BO3MOKHO 3aMEIICHHOTO
Ci-10ankuna, -N(R*),, -NO,, =0, =S, =N(R*’) u -CN. B nexoropsix pornomenusx R** moxer
ObITh BBHIOpPaH M3 BO3MOXHO 3amemteHHOro Cijoankuna. R** moxer ObiTh BbIOpaH wu3

BO3MOJKHO 3aMelneHHOro Ci-¢aJIKHIA. R24 MOKET OBITb Bbl6paH N3 BO3MOXHO 3aMCHICHHOT'O
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08
Ci3ankuna. B HekoTOpbIX Bomiomenusx R Beibpan us \

B HekoTophIx BomnomeHusx R!' mpenctaBaser coGoil BO3MOXKHO 3aMEIIEHHBIN
rerepoapusl. B HEKOTOPBIX BOIUIOIIEHUAX BO3MOXHO 3aMEILEHHBIN IeTepoapuil COACPKUT IO
MeHbLIel Mepe 1, 2, 3, 4 wiu 5 rerepoaToMOB, KOTOPbIE MPEACTABIISAIOT COO0I aTOMBI a30Ta.
B HEKOTOpBIX BOIJIOLIEHUAX BO3MOXKHO 3aMELIEHHBIN reTepoapul COAEPKUT MAKCUMyM 5, 4,
3, 2 wim | rerepoaToMOB, KOTOpBIE MPEACTABISIOT COOOW aTOMBI a30Ta. B HEKOTOPBIX
BOIUJIOIIEHUSX BO3MOXKHO 3aMEIEeHHbIN reTepoaput cogepkut ot 1 1o 5, ot 1 no 4, or 1 1o 3,
orl no2,0or2n05,0r2n04,0r2n03,0r3 805,013 1004 unu ot 4 10 5 reTepoaToOMOB,
KOTOpbIE TPEACTABIIIOT COOOH aTOMbl a30Ta. B HEKOTOPBIX BOIUIOIIEHUSX BO3MOKHO

3aMEIICHHBbIA TeTepoapuil MpeAcTaBisier coOoi 4-6-uneHHbI rerepoapwil. B HEKOTOpBIX

N=\

Noyy
Boromenusx R! BoiGpan us \(

B HEKOTOpHIX BOIJIOMIEHUSX BO3MOYKHO 3aMelleHHBbI rerepoapun R! Mosker GbITh
3aMeIIeH OHUM WM OoJiee 3aMECTUTENSIMU, BBIOPAHHBIMU M3 THAPOKCH, TaJIOT€Ha, IHAHO,
HUuTpo, Ci-Ceankumna, ramoreHankmna, rugpokcu-Ci-Ceankuna, amkokcu U ajdkokcu-Ci-
Ceanxuna.

B HEKOTOPHIX BOIIOMIEHMSIX BO3MOKHO 3aMelleHHBbIH rerepoapun R* Moxker GbiTh
3aMeIeH OfHUM MM OoJiee 3aMECTUTEINISIMH, BBIOPAHHBIMH M3 THAPOKCH, TajOreHa, LHAHO,
Hutpo, Ci-Ceankuna, rajoreHankmna, ruapokcu-Ci-Ceankuiaa, amkoKkcu U ajdkokcu-Ci-
Ceankuna.

B HEKOTOpPBIX BOIJIOMIEHUSX BO3MOJKHO 3aMelleHHbIH retepoapun R! mpencrasnser

co60i1 BO3MOKHO 3aMelleHHbIH 5-7-uleHHbli rerepoapui. B HEKOTOPBIX BomjomeHusx R!

N
0 N S
reTepoapul \ W
BbIOpaH u3 , TJIe TeTepoapul MOKeT ObITh BHIOpaH W3 @, U, @, <‘N ,

H H N

N Y o S s NS AN N/ﬁ [\j Nen AN
. . N

N\\_/7 Q_E Nd Q_z N\\_] N\\—r'\i O mN/ |N/ E/ " "Ill/\)N

N3 KOTOPBIX ABJIACTCA BO3MOKHO 3aMCIICHHBIM.

, KaXKJbIN

N=A
N

B HexoTopbix Bortommenusx R! BoiOpan u3 \{
B HEKOTOPHIX BOMJIOLIEHHAX BO3MOKHO 3aMelleHHbI reTepoapun R mpencrasaser

co00ii BO3MOKHO 3aMelleHHbIi 5-7-uIeHHbli rerepoapui. B HekoTOphIX BoruomeHusx R!
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reTepoapul §\ W
BBIOpaH U3 \< , TJIe TeTepoapuil MOKeT ObITh BBIOpaH U3 @’ @’ @ N
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, Ka KIbIN
13 KOTOPBIX SIBJISI€TCS BO3MOKHO 3aMELIEHHBIM.
N
NN
| N
B HekoTopbIx Bomiomenusix R BbiOpan u3
R20
|
Oy R
B HexoTopeix Boromenusx R! mpencrasnser coboit O . B HekoTOopbIX

pormomenusx R?° Beibpan u3 Bomopoga U Bo3MOxkHO 3amemenHoro Ci-Csamkuna. B
HEKOTOPBIX BomIomeHusx R?’ MosxeT ObITh BLIOPaH U3 BOJAOPOAA H BO3MOKHO 3aMEIIEHHOTO
Ci-Csankmna. B HEKOTOpBIX BOIUIOLIEHUSIX R?® wmoxeT ObITb BbIOpaH W3 BOIOpOAa U
BO3MO:kHO 3amemienHoro Ci-Csankuna. B HekoTopbix Bomnomenusx R?° npeacrasnser coboit
Bofopon. B HekoTophix Bomnomenusx R?° mpencrasisier coboil BO3ZMOXKHO 3aMelleHHbII
Ci-Csankun. B HekoTopbix Bomomenusx R npexncrasnser coboil BO3MOXKHO 3aMeleHHbIi
Cisankun. B Hexoropeix Bomomenusix Cieankua R?' MoxeT ObITh 3aMelleH OIHUM MU
bonee 3amectutensmu, BbiOpanHbiMH U3 -OC(O)R* -S(O)R?°, -S(0)R*°, -P(O)(OR),,
-OP(O)(OR*),, -NO,, =0, =S, =N(R¥), -CN, -OR* -N(R*’),, -(O-CH,-(CHz)p)n-W,
BO3MOXHO 3amelieHHOro C3.jokapOoLuKIa W BO3MOMKHO 3aMeleHHOro 3-10-ujieHHOro
rerepornkna. B Hexotopbix Borutomenuax Cisankmn R?! MoskeT ObITh 3aMelleH OIHUM MU
bonee 3amectutensMu, BeIOpaHHBIME n3 -NOi, =0, =S, =N(R¥), -CN, -OR¥ -N(R¥),,
-(0O-CH2-(CH2)p)n-W, BO3MOKHO 3amerneHHOro Cs.jokapOOoLrKia U BO3SMOXKHO 3aMELIEHHOTO
3-10-uneHHoro rereponukia. B HekoTopbix Bommomenusx Cicankun R* mosxker ObITh
3aMellleH OHUM UM Gojee 3amecTuTessiMu, BoiOpaHHbIMU u3 -OR*, -N(R*"),, -(O-CH,-
(CH2)p)n-W, BO3MOXHO 3amermeHHOro Ci.jokapOoIHKiIa U BO3MOXKHO 3amerneHHoro 3-10-
4JIEHHOTO TeTepoLHKIa. B HekoTophix Bomtomenusx R*’ Moxer ObITh BHIOPaH U3 BOAOPOAA

u Ciankuna.

B HekoTophix  Bomyomenusx ~R'  BeiGpan  u3 © I\/O
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B nekoTophix BommomeHusx R?! mpexncrasnster coboit Ci6afKui, 3aMelleHHbI
ONHUM MMM GoNee 3aMecTUTeNsIMU, BrIOpaHHbIMU 13 -OR*’. B HekoTopbix Boromenusx R
MOXeT ObITh BBIOPAaH W3 BOXOPONA, BO3MOXKHO 3aMerneHHOro Ci.joallkuia, BO3MOKHO
3amereHHOro C3.1okapOoIHKiIa 1 BO3MOXKHO 3aMereHHoro 3-10-uneHHoro rereponukia. B
HEKOTOPBIX BoromeHusx R* Mosker ObITh BHIOpPaH M3 BOAOPONA M BO3MOKHO 3aMEIEHHOTO
Ci-10ankuna. B HekoTopbix Bortommenusx R* mMosker GbITh BbIOpaH U3 BOTOPOAA M BO3MOKHO

zamementoro Ci.cankuna. B HekoTopblx BomiomeHusx R*® Mmoser ObiTh BbIOpaH w3



39

H
\/O\H/N\/\/O\
sonopona u Cisankuna. B HekoTopbIx Bommomenusx R!' Beibpan us 0 ,
OH
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B HekoTopeix BommomeHusx R2! mpencrasnser coboii CiafKui, 3aMelleHHbI
ONHUM Uu Gojee 3amecTuTeNIsAMH, BhIOpaHHbIMU U3 -N(R3*),. B HexoTOpbIX BOMIOLIEHHSX
R*® MoskeT OBITh BLIOPAH U3 BOXOPOAA M BO3MOXKHO 3amenteHHoro Ci.jpankuna. B HeKoTophIX

pornomenusx Crjoankun R mosxer ObiTh 3amemen u BbiOpan u3 Ci.eajiKujia, IPyIbI

oo

-0O-Ci.eankun u -OH. B HexoTopbix Bomiomenusx R! BbiOpan u3 0 ,
\(Ojr'l'\/\N/ \/"YHWN:H\ Oy
0 \ 0 O % Ay

2

B HekoTopbix Bommomenusx R?! mpencrapnser co6oii BO3MOXKHO 3aMelleHHbIH 3-7-
YJIEHHBIN reTepoLrKI. B HEKOTOPBIX BOIUIOLIEHUSX 3-7-4YJI€HHBIN FE€TEPOLIUKII R?! 3amermen
ONHUM WU 0oJiee 3aMecTUTeNsiMH, BhiOpaHHbIME u3 -OR* 1M BO3MOXkHO 3amerneHHOro
Ci-10ankuna. B Hekotopbix Bortomenusx R* mMosker GbITh BBIOpaH U3 BOTOPOAA M BO3MOXKHO
3amemennoro Ci.ioankuna. B HekoTopbix Bomnomenusx R mosxeT mpencraBnsth coboit
BOZIOPOZ. B HEKOTOPBLIX BOIMIOMEHUSIX 3-7-uleHHbI rereporuka R?! samemen omguHuM uiu

oonee yem omHuM Ci.10aJKHUJIOM, 3aMEIIEHHBIM OOHHM MJIM OOJie€ 3aMECTHTEIISIMH,

OH

BbIOpaHHbIMU U3 -OH. B HekoTopbIx Bomtomenusx R! BoiGpan u3 u
OH
\{OYH OH
o OH
HO" ©O
Xy
B HekoTophIX BomiomeHusx R! mpexcrasmsier coboit 0 . B HexoTopbIx

Bomnomenusx R* npencrapiser coboii BosmMoxHO 3amemmnenHblii Ci-Coankun. B HeKOTOpPBIX
Bornomenusx R* Moxer mpencrtasiser coboil Bo3MOkHO 3amemieHHbi Ci-Ceankui,

BO3MOKHO 3aMeIleHHbIH OJHUM U Oouee 3aMECTUTCIISAMU, Bbl6paHHbIMI/I us3
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_OR¥, “N(R™),, -(O-CHy-(CH)p)-W, -S(O)RY, -S(0)R¥, -P(O)(OR¥),, -OP(O)(OR™),,
-NOz, =0, =S, =N(R*"), -CN, Bo3M0xkHO 3aMereHHoro Ci.10alKua, BO3MOKHO 3aMELIEHHOTO
Cs.iokapOormkna u  3-10-uleHHOro reTepolMKkna. B HEKOTOPBIX BOIJIOMEHUAX R*
npezacrasisieT codoit Bo3MOKHO 3amerneHHbIi C1-CsaIKui, BO3MOKHO 3aMEIIEeHHBIH OJTHUM
um Gonee 3amecturensiMu, BbOpaHHbIMH u3 -ORY -N(R*®),, -(O-CHz-(CH2)p)u-W,
BO3MOKHO 3amerneHHOro Ci.jpajiKkuja, BO3MOKHO 3amerneHHoro Cs.jokapOouwmkia u 3-10-
4JIEHHOTO TeTepoLukna. B HekoTopex Bommomenusx R*° mosxer ObITh BbIOpaH M3 BOAOPOMA
u Crjoalkuna. B HeKoTopblX BomjomeHusx R?  mpencrasnser coGoil  BO3MOXKHO
3aMernenHbi C1.10alKuI, BO3MOXKHO 3aMmemienHblil -OR. B nexotopbix Bomnomenusx R s
-OR* mosker GbITh BbIOpaH u3 Bonopoaa u Cijpankuna. B HekoTopbix Bomnomenusx R*® B
-OR*" moxeT mpezncTaBnsATL cOOOM Bomopon. B HekoTopwix BommomeHusx R*° B -N(R*"),

MO’KET ObITh BbIOpaH U3 Bopopona u Ci-jpankuna. B Hekotopbix Bomtomenusx R¥ B -N(R*),

\{O\é(\/© \{O\([)]/\N\ -

MOXKET MPEACTaBIATh COOOH BOJOPOL.

B HekoTOpbIX BommomeHusx R!' BbiOpan us

HO— HO
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B HekoTopelx Bommomenusx R* mpencrasnser co6oit Ci-Ceankui, BO3MOKHO

B HekoTopbix Bortomenusx R! BuiOpan us

3aMelIeHHbIH OIHUM WK OOJiee 3aMECTUTENSIMHU, BHIOPAHHBIMH M3 BO3MOKHO 3aMEIIIEHHOTO
Cs.1okapborukia u 3-10-unenHoro rerepouukia. B Hexotopsix BomiomeHusx Ci-Csaakui
R?* MoxeT OBITh 3aMellleH OJHHM UM O0jee 3aMECTUTENIAMH, BHIODAHHBIMH U3 BO3MOXKHO
3amerneHHOro Cs.gkapOommkiia ¥ 3-6-4JIEHHOTO TeTePOLMKIIA, KaKABIH M3 KOTOPBIX
Bo3MoxkHO 3amemieH -OR*’, -N(R*"), u Ci.sankunom. B Hexoropeix somnomenusx R*° B -OR
MOXkeT ObiTh BhiOpaH u3 Bomopona u Ci-Ceankuma. B HexoTopeix Bormomenusx R B
-N(R*’), moxeT ObITh BBIOpaH u3 Bomopoma u Ci-Ceankuna. B HEKOTOPHIX BOIMJIOIIEHUSX
Ci-Coankun R® moxer ObITh 3aMellleH OOHUM MJIH 0OOJee YeM OJHHM BO3MOYKHO
3amernenHbiM CigkapbonukiaoM. B nekortopeix Bormnomenusx Ci-Ceankun R* mMoxeT ObITh

3aMCIICH OJHUM HJIHN Oosee uem OJHUM BO3MOXKHO 3aMCIICHHbIM C6apI/IJ'IOM. B HEKOTOPBIX
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sornomenusix Ci-Ceankun R* MoxeT ObITh 3aMellleH OJHMM HJIM Ooliee 4YeM OIHHMM
nesamemeHHbM  CeapunoM. B mekotopbix Bornomenusix Ci-Ceankun  R* moxker
NPeCTaBiATh COOOHN 3amerneHHblil oquH ¢geHmt. B Hexotopeix BomiomeHusx Ci-Ceankui
R23

MOXET OBITh 3aMEIeH OJHHM MM Ooyee 4eM OOHMM 3-O-4eHHbIM TeTepoLUuKIoM. B

HEKOTOPBIX BOIUIOIIEHHSIX 3-O-4JICHHBI TeTePOLMKI MOXET OBITh HEHAChIEHHbIM. B

™ ero

B mHekoTopelx Bommomenusx R* mpencrasnser co6oit Ci-Ceanikuji, BO3MOKHO

HEKOTOpPBIX BomyomeHusx R! Buibpan u3

3aMelleHHbIi oiHuM 1iu Gonee uem ogHuM -OR°.

B HekoTopbIx Bommomenusx R* mpencrasnser coboit Ci-Ceaikuj, BO3MOKHO
3aMeleHHblil ofHuM unu Gonee yem onHuM -N(R*),. B nexoropwix Bomnomenusx R
MosxeT ObITh BbiOpaH u3 Bonopona u Ci-Ceankuna. B HekoTophIx Bomnomenusx R*® moxer

npencTasaaTh coboit Ci-Ceankun. B HekoTophix BommomeHusx R! mpencraeaser coboi
0] -
XN
o) \

B HekoTopbix BommomeHnusx RZ mpencrapnser coboit Ci-Cealkun, 3aMelleHHbIH
OHUM WM Ooyiee 4eM OAHMM BO3MOKHO 3amMelneHHbIM Ci.jokapOouukioM. B HekoTOpBIX
pornomenusx Ci-Ceankun R* Mmoxer ObIThb 3aMelleH OOHUM BO3MOKHO 3aMELIEHHbIM
Cs-1okap6orukaom. B Hekoropeix Bormomenusix Ci1-Csankun R* moxer GbITh 3aMernen
OOHHUM BO3MOXKHO 3amemeHHbIM (C3.skapOonuKiIoM. B HEKOTOpBIX  BOIUIOLICHHSX

Cs.skapbouuki, 3amemeHnHblii Ha Ci1-Ceamkune R?) moxer Owith 3amemensbii -ORY,

-N(R*%), u Ci.¢ankunom. B HexoTopbix Bommomenusix R*° MoxeT 6bITh BHIOpaH U3 BOTOPOAA

\(OE/\/Q

B HekoTophix BommomeHnusx RZ mpencrapnser coboit Ci-Cealkun, 3aMelleHHbIH

u C1-Csankuna. B Hekotopbix Bormomenusx R! npencrasnser coboii

ONHUM WK OoJjiee 4eM OHHM 3-10-4IeHHBIM reTepOLUKIOM. B HEKOTOPBIX BOTUIOIIEHHSX
R? mpencrasnser co6oit Ci-Cealkui, 3aMeIEHHBIH ONHMM MIH OOjee YeM OJHHM 3-6-

YJIEHHbIM TIETEPOLMKIOM. B  HEKOTOPhIX BOIUIOIIEHUAX 3-O-UJIEHHBI TEeTEPOLMKIIL,

H
0 N S ‘ ) { )
3amemennblii Ha Ci-Csankune R%, moxer ObiTh BhIOpan w3 £, LN /2N

2 2 2 2 2
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3aMECLIECHHBIM. B HEKOTOpPBIX BOIUIOUIEHUSX 3-O-UJIEHHBIM TE€TEPOLIUKJ, 3aMEIIEHHBIN Ha

ZTI

, KaX{I[beI N3 KOTOPbBIX ABJIAETCA BO3MOXKHO

Ci-Coanxune R?, moxer 6with 3amemen -OR*, -N(R*), u Ci.sankunom. R* moxer ObITh
BbIOpaH u3 Bonopoaa u Ci-Csankuia. B HEKOTOPBIX BOIUIOMIEHUSIX 3-O-YJICHHBIN T€TEPOLIUKII,
samemennblii Ha Ci-Ceankune R?*, Moker ObIThb He3aMEIIEHHBIM. B HEKOTOpPBIX

BOIUJIOLICHUSAX 3-O-4IEHHBIH TE€TEPOLUKI SBISETCS HEHAChILIEHHbIM. B HEKOTOpBIX

0]
X mANQ
soromenusx R! npencrasnsier coboit © .

B HekoTophIx Bommomenusx R mpenctapnser co6oii BO3MOXKHO 3aMelIEHHBbIH 3-7-
YJICHHBIH T'eTepOLUKI. B HEKOTOPBIX BOIUIOLIEHUSX 3-7-4JIEHHBIH I'€TEPOLIUKI MOXKET OBITh
3aMeIleH OfHUM WiIM OoJjiee 3aMECTHTENSIMH, BBIOPAHHBIMH M3 BO3MOXKHO 3aMELIEHHOIO
Ci-loankuna. B HEKOTOPBIX BOIIOLIEHMSIX 3-7-uleHHBIH rereponuka R* comepskur mno
meHbInerd mepe 1, 2, 3, 4 unu 5 rerepoaToMoB, He3aBUCUMO BbiOpaHHBIX M3 N, S u O. B
HEKOTOPBIX BOILUIOIIEHUSX 3-7-ueHHbIH reTeporukn R comepsxur no menbieii mepe 1, 2
WM 3 rerepoaroma, He3aBuCUMO BbeiOpaHHbIE U3 N, S u O. B HEKOTOPBIX BOILIOMIEHUSX 3-7-

YJIEHHBIN TeTePOLIMKII MOJKET ObITh BBIOpaH U3

H
N N

2R AaOOGGA08 88 O
838880006 NfNOQOU

2 2
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BO3MOKHO 3aMEIIEHHbIM. B HEKOTOPBIX BOMIONIEHUAX 3-7-4IeHHbIH rereporuka R* moxer

, KA Kbl U3 KOTOPBIX SBJISACTCS

OBbITb 3aMELIeH OTHUM WK 0OJIee 3aMEeCTUTEIISIMH, BEIOPAHHBIMU U3 BO3MOKHO 3aMELIEHHOTO
Cicankuna. B HEKOTOPHIX BOIUIOMIEHHSAX 3-7-uleHHbIH TreTepoluka R* MoxkeT ObITh

3aMelleH OOHMM WU Oojiee 3amecTuTesisiMu, BbIOpaHHbIMU M3 Ci.sankmia. B HEKOTOpBIX

O\A
‘*<°m/@°
0 :
B HekoTOphIX BomjomeHusx R! Boibpan u3

N KLO 2\0 ('\o

\{O\/\/N\) \<0\/\/N\) \<O\/\/N\) \(0\/\/"‘\)
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""{O\/\OH \{O\/\/OH

2

st et o D e

O\A .
O N
YO\Q/L/O | \( \[o]/ N N'{l/\\N \{O\/\o/ YOE/\/Q \{O\

=N

2 2 > 2

|
0N o
OO0 ™ on X \c[)]/ \/\'\O N \/\U

2

~N

2



44

I I © H\/\/@
Oo. _N N ~N O._ _N
\( \ﬂ/ NS \(O\/\/OH \< O/\© \{ \ﬂ/
o) ’ ’ , o) ’
o)
\<O\/\0/\/0\/\0/\/0H \( \/V\© \(O\/\/\/Q
o o) N o) o_ N f |
o YO Oy NSO h'e \'g N
\/ ’ 0 , o} , o} ,
YOYH N YOYH N\ YOYH\/\N/\ -\<O H
o) | _N o) \/\O o) o) ll/ \/w
|
O N OH O_ _N %
\{ l]/ ~ N \( \([)]/ \/\OH \{O\/O\ YO\/\/N\)
OH OH OH
o
\/O\/\/’@ \{O\/\/'@ O © “\— X \ﬂAN\/
oN N\)O O O_N o
\< \g/ ~ N\ “'{ N/E ‘\/ \([)]/ ~ N0 NUN
H
o)
A Y
o)
“(‘Hr“ N
\{O\/\O/\/O\/\O/\/O\/\OH e} | N/
HO— HO
O \\/O\HJ\) O._N
“{O\/\/O\/\OH OH 0 , A4
|
o, N OH OH
‘H{ Y N o) (\ o) /

o, o) , , 0]



45

H
0
B HekoTopbix  Bomjomenusx ~R!  BoiOpan  u3 © ,

0]

\(o\/\/l\Q’ \/0\/\,N\ﬁ’ \<0\/\/N\E)O \{o\/\/o\’

\<0\/\o/’ \{0\/\/@’ \{0\/\/"‘(\50

~o
| \(O\/\/NJ’ O



46

\{0\/\,\,/\ o)

\{O\/\/OH 0 "\(O\/\OH \{O\/\/OH \{O\/\/N\)

A A~ o

‘{O\/\/N\)O\’ ’\/0\/\/"‘\)0"1,,’ O X N |

¥ o N oN
@D e g g

K/N\’ \{O\/\/N o)
OH OH
\(o\/\/@ AN \/OjorN\/\'O y© i\ on
OH OH \{O\/\N/\N Yo\/\"@%
\,{O\)\/OH \OAOH \( | -

H
O
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B HekoTOpbIX BomjomeHusx R! Buibpan u3 ,

J
\<0\/\/N<I})) \<0\/\/N('\j’ \{0\/\/0 H\(O\/\/Q

(o) R25
iR
B HekoTOpbIX Bomtonenusx R* mpencrasnser coboit R R wurnezpasnoO, 1,

2,3, 4umm S.

2

B HekoTOphIX BOIUIOIIEHUSX Z MOXxeT ObITh paBHO O, 1, 2, 3 win 4. z MOkeT ObITh
pasuo O, 1, 2 mu 3. z moket ObITh paBHO 0, 1 wu 2. z Moket ObITh paBHO O My 1. z MOXeT
ObITh paBHO 0.

B nekoropex BomtomeHusx kKaxapli R m R HesaBucumo BbIOpaH M3 BOAOpPOAA,
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-OR*!' u Cisankuma, BO3MOXKHO 3aMEIIEHHOTO OJHHM WM Oonee ueMm omHuM -OR3!. B
HEKOTOPBIX BOILIOMEHUX R' npencrasnser coboit Bogopoa. B HekoTopbix Bomomenusx R
npencrassietr codoit Bogopon. Kaxaeriit 3 R* u R Moxker npeacrasisars codoit BOIOpOX.

B HekoTopbix Boromenusx R* ppibpan us -ORY Bozmoxno 3amementoro 3-10-
YJIEHHOTO TeTepOLUKIa M BO3MOXKHO 3amemeHHoro Cs.jokapOomukia. B HeEKOTOpBIX
BorutomeHusx R% MoxeT npezncrasisaTs coboii -OR3!.

B HekoTopbIx BomjomeHusx R*' BriGpaH u3 BOmopona U BO3MOMKHO 3aMELIEHHOTO

Ci-10ankuna.

A ‘.,{O\/\O 1,'{O\/\/O\
B Hekoropeix BomiomeHusix R* BbiOpaH w3 ~, ,

S
O on O o OO A O \© OH
OH
O~ o)
\{0\/\/\/0"' \{0\/\0/\/0\’ ‘\/0 OH’ A'e oH.

2

\{Oﬂ \{o\/?i i} “{O\><OH.

. \{O\/\O \(O\/\/O\
B Hexotopeix BomomeHusx R® BbiOpan u3 ~,

2

0> "0H
\(O\/\/\OH \(O\/\OH \{O\/\/OH \{O\/\/\o/ \<
u .
A \{0\/\0/\/0\
B  Hexoropeix  BomiomeHusix R BbIOpaH U3 u

0]

X

B HekoTopbiX BommomeHusx R* BoiOpan wu3

*{0\/?1 § \(O\XOH.

B HekoTopbIX BomomeHusx R mpencrapiser coboif BO3MOMKHO 3aMeLIeHHbIH 3-8-
ueHHbIl reTepouuki. R MoxkeT NpeacTaBisaTh co0OH BO3MOKHO 3aMEIEHHBIH 3-7-
UJIEHHbIH TeTePOLMKI. B HEKOTOpBIX BOIJIOMEHUAX R? MOXKET HpeACcTaBNIATbH COOOM

BO3MOJKHO 3aMELUEHHbIN 3-0-4JIEHHBIN reTepOoLUKI. B HEKOTOPBIX BOIUIOIIEHUSIX BO3MOXHO
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3aMelleHHblil 3-6-ueHHblil retepouuka R* moskeT cojmepxkaTh MO MeHbIIEH Mepe Tpu
rerepoaToma, BeiOpanHbie U3 S, N u O, rae 3-6-ujeHHbIH MeTepOLHKI BO3MOXKHO 3aMeIleH
Ci-loankmioM. B HEKOTOpPBIX BOIUIOIIEHUSIX BO3MOXKHO 3aMEILEHHBIA  3-O-uJI€HHBIN
retepouky R MoskeT comepskaTh MO MEHbIIEN Mepe 1Ba reTepoaToma, BeiopaHHbie u3 N 1
O, rnme 3-6-uneHHBIM TreTepoOLUKI BO3MOKHO 3aMmelneH Ci.joankmioM. B HekoTOphIX
BOIJIOMIEHUSIX BO3MOYKHO 3aMeIeHHbIH 3-6-uneHHbIi reTepouka R? MoxkeT comepkaTh MO
MEHbLIeH Mepe OauH rerepoaroM, BbiOpaHHbI M3 N u O, rae 3-0-uJeHHbIH TeTePOLUKI
BO3MOKHO 3amerneH Ci.jpalkuyioM. B HEKOTOPBIX BOIUIOIIEHHSIX BO3MOYKHO 3aMEIEeHHbIN 3-
6-uneHHbI retepouuka R? MokeT conep:kaTb MO MeHblIeH Mepe OJMH IeTepoaToM,
BeIOpaHHbId U3 N u O, rae 3-6-uJeHHbIH reTepoLrKI BO3MOKHO 3amerieH Ci.sankmiom. B
o)

HEKOTOPBIX BOIUJIOMICHUAX BO3MOXHO 3aMeH_IeHHbII\/'I rE€TCPOLUKIT BbI6paH nu3 Q, @

R o0 ol S s A R
O O Q0 o QO QO A O

2

H I
N N N
sieloisNoRRRe

BO3MOKHO 3aMCIICHHBIM.

, KZDKI[I:;II\/'I N3 KOTOPBIX SBJISACTCS

0
o O\/O
B HekoTopblx BomjomeHusx R* Bpibpan u3 X \CO, R{ ,
0 o ~~u-N N N
o\/JCJ X \V/«\[::j 0" N7 0/«\(;\ O/N\(;°N
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B HekoTOphIX BOMIOMmeHHsX R* mpescrasiseT coboil BO3MOKHO 3aMEIIEHHBIH 3-6-
YICHHBI TEeTePOLUKI, COAEpKAIUNA MO MEHbIIEH Mepe OAUH TIeTepoaToOM, KOTOPBIH

npeAcTaBiIsieT CcoOOM KHUCIOpOA, raAe 3-O-ujieHHbI TeTepOLMKI BO3MOXKHO 3aMelleH

C1-6anKuaoM. B HEKOTODBIX BOMIOMIEHUSAX 3-6-4jleHHBIH reTepolmkn R* MoxeT comepskarh



50

no MeHbIne Mmepe onuH O, U rae 3-6-4IeHHbINH FeTEPOLUKI SABJISIETCS HE3AMELIEHHBIM.

\(Ofo’ \{o\/@ | YOVC/O

B HekoTOpbIX BomIomeHusx R* BriGpan us

SO

B HekoTopbIX BomomeHusx R mpencrapnser coboif BOSMOXKHO 3aMeLIEHHBIH 3-6-
YJIEHHBI TEeTePOLHUKI, COAepXKAallMi 1O MeHblIed Mepe 1 rerepoaTtoMm, KOTOPBIH

NpeAcTaBIsieT coOOHW aTOM a30Ta, TAe 3-O-WICHHBIH TeTEPOIMKJI BO3MOXHO 3aMeEIleH
A~ -N N
O N+ o) N
L N /\E>
X \\NH’ X NH |
=
| [ \—
N, AN N, N
\{O/\[ \,N \{0/\0 \{O/\W \,N o >N O/\/N \)
NH _ N N-NH _ A X

2 2

Ci-cankugom. B HekoTopbIX BomjomeHusx R* BoiOpan us

|
N
o)
AN

X A[ J o N
X LN
| u .

B HekoTOpbIX BomjomeHusXx R* mpenctaBiaser coGoi 3-6-4IeHHBIH TeTEPOLMKI,

coiep KaIInii o MeHbInel Mepe 1 rerepoaTom, KOTOphIi BeIOpaH u3 N u O, rae 3-0-4ieHHbIHI

FETCPOLUKIT ABIACTCA HE3aAMEIICHHDIM. B HEKOTOPBIX BOIUIOICHUAX R4 BbI6paH H3

0 N\ -
N S AR e I +]

&

Yo/\[N\\IN \<0 | N \(0/\WN\\,N 0 N
NH | N N-NH ;€ .

B HekoTopbIX BomjomeHusx R* mpexncrabiser co0oif 3-6-uIeHHbIA reTepoLUK,
coIiep KAl IO MeHbIIel Mepe 1 rerepoaToM, KOTOPBIN MpencTaBisieT coOOW aToM a30Ta,
rae 3-0-4JieHHBIA TeTEPOLIMKIT MOXKET ObITh HE3aMEIIeHHBIM. B HEKOTOPBIX BOIUIOMICHHSIX RrR*

O/\N’N~‘ o/\[N O/\[N\\ 0 AN o N,
NG X X LT

BBIOpaH U3 N=NH y

\(O
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B HekoTOpbIX BomjomeHusx R* mpexncraBiser co0oil 3-6-uleHHBbIH TeTEpOLMKI,
coziep Kalnii 0 MeHblIel Mepe 1 rerepoaToM, KOTOPBIN MpencTaBisieT coOON aToM a3oTa,
rae 3-6-uJIeHHbIH reTepOLUKI MPeNCTaBIseT coO0H BO3MOXHO 3aMeIleHHbIN rerepoapu. B
HEKOTOPBIX BOIUIOMIEHUSX 3-6-uleHHbI reTeporuka R?> comepxuT mo MeHbliel mepe 1
reTepoaToM, KOTOPBIH MpencTaBiseT coOO aToM a30Ta, rae 3-O-4eHHBbIH TeTEePOLMKI He

TIpefCcTaBIseT coOO0i BO3MOXKHO 3aMEIIEHHbIH reTepoapusl. B HEKOTOphIX BOmIOmeHusx R*

a
\(o/\O o N
BBIOpaH 13 Ny \{ .

B HekoTOphIX BomiomeHusx R mpencrapiser coboil BO3MOXKHO 3aMeILIeHHbIH 3-6-
YJIEHHBI TEeTePOLHUKI, COAepXKAaIllMi IO MeHblIed Mepe 1 rerepoaTtoMm, KOTOPBIH

MPeACTaBIsIeT COOOM aToM as3oTa, rae 3-6-ujieHHBbIH TeTEePOLUKI TPEACTABISET COOOMU

\{O/\/N\)

HACBIIEHHbIH reTepoLKI. B HeKOTOphIX Bortomenusx R* BoiOpan u3

|
° " o N
A[Tj XL

B HeKOTOpbIX BOMIONEHUAX R* mpenctaBnser coGoil BO3MOXKHO 3amelieHHbIi Cs.

\{O \{0\)
jokapboiuka. B HekoTOopeIX Bomsomenusx R*Y  BbiOpan u3 , ,

\<°v@, O e YQ\@ \{J\Q

H (:)H O/ O/ o
A CARS ChRg ChRg oh
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HO

2

B HekoTOphIX BommomleHusx R?° mpemcraBnseT cobol BOSMOXKHO 3aMelleHHbI
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\{O \(O\}
HACBHIIEHHbIN KapOouuKI; HanpuMep, R* BoiGpan us u :

B HekoTOphIX BomuomeHusx R?° mpencraBisieT cobol BO3MOXKHO 3aMelleHHbIH

o]
\© /( ] X \/\© \©
denun; nanpumep, R* BoiGpan us , , U

B HekoTOpbIX BOIIOMIEHHSIX Kaxkapiidi u3 R' v R™" He3aBrcuMO BbIOpaH U3 BOAOPOAA U

-OR3!,
B HEKOTOpBIX BOMJIOLIEHUSIX R* BbI6paH u3 i :

B Hekotopeix Bommomenusix R u R He3zaBucumo BbIOpaHbl U3 Bogopoma u Ci.
3a]IKUIIa, BO3MOKHO 3aMeleHHoro onHuM uiu 6onee -OR?!. B HekoTopbIx Bomnomenusx R3!

MO3KeT ObITh BbIOpaH u3 Bonopona u Cisankuna. B HekoTopbix Bommomenusix R* Boibpan u3
\/OK C \<°\§ C
HO 4 HO

B HekoTophIX Bommomenusx R* mpencrasnser coboii

YT\KCHS
CH; B HEKOTOPBIX

sormomenusx T mpexncraBusier coboit S. B Hekorophix BommomeHusix R*Y mpencrasmser

A

S
coboit \{ . B mexortopeix Boruomenusix T mpexncrasiser codoir O. B HekoTopbIx

0O
sortomenusx R* mpencrasnsier coboit Y
B HekoTopex BommomeHusx R* mpexctaBiser coboil BO3MOXKHO 3aMeIEHHbIH
rerepoapuil. B HEKOTOPBIX BOIUIOIIEHUSAX BO3MOKHO 3aMELIEHHbIN Te€TEPOAPUIT COIEPIKUT IO

MeHbIIEell Mepe OlUH reTepoaToM, BeiOpanHbii 13 S, N u O. B HekoTophIX Boromenusx R
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BbI6paH nu3 5 , nu . B HeKOTOprX BOIUIOLIEHUAX BO3MOKHO

3aMEIeHHbIH reTepoapril COAEPIKUT MO MEHbIIEeH Mepe OAUH reTepoaToM, BhIOpaHHbIH 13 N

N\
" 2™\
> N
u O. B HekoTopbIx Bomnomenusx R* BoiOpan u3 151 . B HekoTopbIX

BOIUIOLIEHUSAX BO3MOXKHO 3aMEILEHHBIH TeTepOapuil COAEPKUT IO MEHBbILIEH Mepe OAMH

ST
NS
reTepoaToOM, KOTOPBIN MPENCTAaBISAET COOON aTOM Cepbl, HaIpuMep, R* BBIOpaH M3 5
SN
NS

B HekoTopex BommomeHusx R* mpexctaBnser coboil BO3MOXKHO 3aMeINEHHbIH

reTepoapuil, COAEpKallMii MO MEHbINeH Mepe ONMH TeTepoaToM, KOTOPBIH MPenCTaBiseT
N
NN
>
coboit aToM a3oTa;, HanpuMep, R* npencrasnser coboit

B HekoTopex BommomeHusx R* mpencrtasnser coboil BO3MOMKHO 3aMeIEHHbIH
reTepoapuil CONEPIKAIMUM MO0 MEHbIIEH Mepe OIUH IeTepoaToM, KOTOPBIM IPEACTaBIAET
2\

SN
coboii aTom kucnopona; Hanpumep, R* mpencrasnser coboit

A \\/O\/\O \{O\/\/O\
B HexoTOophIXx BoOmIomeHusx R* BbpiOpaH U3 ~,

2
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B nekortopeix BomtomeHusix R° BbIOpaH u3 O u ; u R
(o) R25
NTRe
BbIOpaH U3 R R urgezpasuoO, 1,2, 3, 4 unmu 5. B HexkoTOpbIX BommomeHusx R*!

TpencTasiseT coboil Bo3MokHO 3amemiennblii C1-Csankun. B HekoTopbix Bomomenusx R?!
MoskeT npenctaBisiTe cobor Ci-Csalikil, 3aMeLIeHHbI OJHUM WM OOJiee 3aMEeCTUTEIISIMH,
BbIOPAHHBIMHU 13 BO3MOXHO 3aMerieHHOro Cs.jokapOoLukiia 1 BO3MOXKHO 3aMeleHHOro 3-10-
UNIEHHOTO TeTepoLrKkIa. B HeKoTOphIX BorutomeHusx R moxer mpencraBnsth coboit
C1-Ceankui, 3aMeIeHHbIH OJHUM WIIH 0oJiee 3aMeCTUTENsIMH, BeIOpaHHbIMU U3 C3.sapuia u
3-6-ujleHHOTO reTepoluKaIa. B HekoTopelx BomyomeHusx Ci.eapun B R? moxer
o o 21
NpeAcTaBIATh coO0N (GeHms. B HEKOTOPBIX BOIUIOIIEHHSX 3-O-4JIeHHbIH reTeponuksa B R
COZIEP’KUT IO MEHbIIeW Mepe nBa rerepoaroma, BbiOpaHHble W3 N u O. B HekoTOpbIX
2 - o
BOILIOLIEHUSIX R** mpencrasnser codoit Bo3MoxkHO 3amereHHblil Cao-Ceankuin. B HEKOTOpBIX
Boromenusx R?? Mosker npenctapisath coboii Co-Csallkul, 3aMeleHHbIH OHUM UIu Oonee
30
3aMecTuTessiMu, BbeIOpaHHBIMH u3 -OR © BO3MOXKHO 3amerneHHOro 3-10-4ieHHOro
2 .
rereponrkiia. B HekoTOphIX BOruIOmeHusx R* moxer mpeactaBisite cobort Ca-Csamnkm,
3aMelleHHbll OfHUM WM Gojiee 3aMecTuTeNsiMH, BbiOpaHHbIMH U3 -OR* 1 Bo3MOKHO
3aMEIEeHHOr0 3-6-4JeHHOr0 reTepolukia. B HekoTopwix BomomeHusx R MoxkeT ObITh
BeIOpaH u3 Bomopona u Ci-Csankuiaa. B HEKOTOPBIX BOIUIOIIEHUSIX BO3MOYKHO 3aMEINEHHBIN
3-6-uneHHbIi retepouka B R*? comepkut no MeHbluel Mepe 1Ba TeTepoaToMa, BLIOpaHHbIE

u3 N u O. B HEKOTOpPBIX BOMIOLIEHHSX 3-7-uleHHbI reTeponuka B R*2 Moxer ObITh
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3aMelneH ogHuM miu Oonee yeMm ogHUM CisankmioM. B HekoTtopbix BomomeHusx R™ u R
npeAcTaBIsioT coboil Bomopon. B HekoTopbix BomjomeHusx R? BwiOpan uz -OR?!
BO3MOJKHO 3aMEINEHHOro 3-10-uJeHHOro TeTepoLHKIa W BO3MOXHO 3aMEIEHHOTO
Cs-10kapborukna. B HekoTopbix Bomnomenusx R?! Moxker ObITh BbIOpaH W3 BOmOpOna M
Ci.10anKMiIa, KOTOPBI BO3MOKHO 3aMEILIEH OfHUM MJIHM OOJiee 3aMEeCTUTEISIMH, HE3aBUCHMO

BbIOpaHHbIMU U3 -OH 1 rpymmst -O-Ci.joaikuit.
H
0
B HekoTopbX  BomjomeHusx ~R!  BoiOpan  u3 ©

o) K/O \/O\/\o/ \(O\/\/O\ \'{O\/\OH \/O\/\/OH

\{O\/\/’Q \{O\/\/Nq\)o \{0\/\/'“\%)0 \{O\/\N())

2 2 2 2

2

© (0] (0]
\,{O\/\/N\) ’ YOV\/(\)\’ \.\/O\/\/[\(\),,l’l’ \‘(O\/\/N\)o\’

0 N O~ o
N , X : m R* Bobpan u3 X \/\OH,
‘\.{O\/\/OH \(O\/\/\OH \{O\/\/\/OH \(O\/\o/
\{O\/\o/\/OH . \{O\/\O/\/O\.

B HekoTophix BomyomeHusx R! mpencrasnser coboii © : u R*

N O~"on

MPEICTaBIIIeT COOOM . B nexoropeix Bomnomenusx R! mpencraeaser coboit

H

0
O~~~
© u R* mpencrasnser coboii \{ © B HEKOTOPBIX

2

o

Bornomenusx R' mpencrasnser coboii u R* npencraenser cobGoit

2
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o
‘\/ OH B HEKOTOpPBIX Boromenusx R! npencrasnser coGoii

\/\OH

O
R* npencrasnser co6oit X . B Hexotopbix Boromenusx R! npexcrapisier co6oit

0]

0]
\‘{ NN
4 . "{o\/\OH
1 R* npencrasisier coboii . B HEKOTOPBIX BOILIOLIEHUSIX

\{O\/\/O\ O\/\OH

R! mpencrasnser coboit u R* mpencrasnser coboii X B

2

\{O\/\/OH

HEKOTOPBLIX Bommomenusx R!' npencrapnser coboii , u R* npencrasnser

O ~_0OH
coboit \{ .

\{O\/\N/\
(o , 1 R* npencrasnsier coGoii

N O~"oH

B HekoToppix Bomsomenusx R! mpencrapnaser  coboit

o _~
\{ OH B HEKOTOPBIX BOIUIOMEHHsAX R!

OH

o
MPEICTaBIISIET COOOM u R* npencrasnser coboii \{ . B HekoTOphIX

\{OWOH

2

u R* mpencrasnser coboii

>

\{OV\/N\)

. B Hexotopbix Bortonienusix R npencrasnser co6oit , 1

poromenusx R! mpencrasnsier coboii

\{O\/\OH

O~oH

R* npencrasnser coboit X . B mexoropeix Bomtomenusx R! npencrasnser coboit

o
o) N O~
\{ NN \)\, u R* mnpencrasnser coboi \{ OH B HEKOTOPBIX

(0]

YOV\/N\)"’/,

pornomenusx R! mpencrasnser cooit , u R* npencrapnser coboii

\'{O\/\OH \(O\/\/O\

. B mexoropsix Bomtomenusax R! npencrasnser coboii ,uR*

“(O\/\O/

MPEICTaBIISIET COOOM . B nexoropeix Bomnomenusx R! mpencraenser coboit

\'{O\/\OH 4 . \<O\/\/OH 1
, 1 R* mpencrasmsier coboit . B HekoTopbIx BOmiowmeHusx R

\{O\/\/OH

2

O\/\o/\/o\

npeacTaBisieT coOoit u R* npencrasnser coboit X
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(0]
1 o "‘{O\/\/N\/]\ 4
HEKOTOPBIX BoOmIOmEeHusix R° mpeacrasnser coboit , 1 KR

o
. \{ \/\OH ) .
NpeacCTaBsICT coOoii . B HCKOTOPBIX BOIUIOIICHHAX R NpeaCTaBIACT coboi

(o)
‘5‘(0\/\/ N \/l"'/,

o~
, u R nmpencrasnser coboit \{ OH B HEKOTOPBIX
1 o "{O\/\OH 4 o
BOIJIOMmIeHUsIX R mpencrasnser coOoit , 1 R* mpencrasnsier coOoi
o}
\.{ \/\O/\/O\ B ) .
. HEKOTOPbIX  BOILUIOIIEHHsX R’  mpezacrasiser — coboii
O _~_9- O~ ~_0OH
X R Soit K B
, H npeAcTaBisier  coOoit HEKOTOPBIX
. 5 \{O\/\/O\ A 5
BomyiomeHusix R° mpencraensier coboit , 1 R" mpencrasnser coboii
o} OH
‘\/ ~ o B ) .
. HEKOTOPbIX  BOIUIOIIEHHsX R’  mpeacrasnser — coboi
\(O\/\/O\ 4 . \/O\/\O/\/O\
, 1 R" mpencrasnser coboit :

B HekoTopbIX BorutomeHusx R? npeacrapiser coboil BO3MOKHO 3aMELIEHHYIO TPYIITY
Ci-Csankokcu. B HekoTopbix Bormomenusx R? mpencrasnser co6oii -OCH3.

B HekoTtopeix acnekrax coenuHenue Qopmyasl (I) mpeacraBieHO CTPYKTYpoOid

dopmyast (I-B):

(I-B)

H3C CH,

WK ero (papMaLeBTHUECKH TPUeMIIEMast COJTb.

B Hekortopeix acnektax coenmHenue Qopmynel (I) mpeacTtaBieHO CTPYKTYpOid

dopmysl (I-C):
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WK ero papMaleBTUYECKU pUueMyieMast COJb.
B HekoTtopeix acmektax coenuHeHue Gopmyiasl (I) mpeacTtaBieHO CTPYKTYpOid

¢dopmynsl (I-C2):

WK ero (papMaLeBTHYECKH TPUEMIIEMAst COJTb.

B HekoTopbix BortommeHusx R? npeacrapiser co6oil BO3MOKHO 3aMELIEHHYI0 TPYIITY
C1-Csankokceu.

B HekoTopbix Bomomenusx R? npencrasnsier coboii -OCHs.

B Hekotopeix acmektax coenuHeHue (opmyiasl (I) mpeacTtaBieHO CTPYKTYpOi

dopmysl (I-D):
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(I-D)

WK ero (hapMaLeBTHUECKH TPUEMIIEMAst COJTb.

B HekoTtopeix acmektax coenuHeHue (opmyiasl (I) mpeacTtaBieHO CTPYKTYpOi

dopmysl (I-E):

WK ero papMaleBTUYECKU pUeMyieMast COJb.
B Hekotopeix acmektax coenunenue (opmyibl (I) mpeacTtaBieHO CTPYKTYpoOi

dopmynsl (I-E2):
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WK ero (hapMaLeBTHUECKH TPUEMIIEMAst COJTb.

B HekoTtopeix acmektax coenuHeHue (opmyiasl (I) mpeacTtaBieHO CTPYKTYpOi

dopmysl (I-F):

(I-F)

WK ero papMaleBTUYECKU TpUeMyieMast COJb.
B Hekotopeix acmektax coenunenue (opmyibl (I) mpeacTtaBieHO CTPYKTYpoOi

dopmysl (I-G):
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WK ero papMaleBTUYECKU pUueMyieMast COJb.
B HekoTtopeix acmektax coenuHeHue (opmyiasl (I) mpeacTtaBieHO CTPYKTYpOi

dopmynsr (I-G2):

WK ero papMaleBTUYECKU TpUeMyieMast COJb.
B Hekotopeix acmektax coenunenue (opmyibl (I) mpeacTtaBieHO CTPYKTYpoOi

dopmysl (I-H):
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WK ero (hapMaLeBTHUECKH TPUEMIIEMAst COJTb.

B Hekotopeix acmektax coenwHenne (opmyael (I) mpeacTtaBieHO CTPYKTYpOi

bopmyst (I-1):

WK ero (hapMaLeBTHUECKH TPUEMIIEMAst COJTb.

B Hekotopeix acmektax coenunenue (opmyisl (I) mpeacTtaBieHO CTPYKTYpOi

bopmyst (I-J):
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WK ero papMaleBTUYECKU pUeMyieMast COJb.
B Hekotopeix acmektax coenwHenne (opmyael (I) mpeacTtaBieHO CTPYKTYpOi

dopmysl (I-K):

WK ero (hapMaLeBTHUECKH TPUEMIIEMAst COJTb.

B Hekotopeix acmektax coenunenue (opmyisl (I) mpeacTtaBieHO CTPYKTYpOi

¢dopmysl (I-L):
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WK ero (hapMaLeBTHUECKH TPUEMIIEMAst COJTb.
B HEKOTOpBIX acrekTax COeNUHEHHE MO M300PETEHHI0 MOXKET OBITh MPEACTaBICHO

CTPYKTypoOii popmydsr I1:

CHs (1),
WK ero (papMaLeBTHYECKH PUEeMIIEMast COJIb, TIE:
R32 R33
1
\(Q 13°Q?

R ppibpan s~ R R u -OCHj3;

R!? pLiGpaH u3 BOAOPOAa, TMAPOKCH M BO3MOXKHO 3aMELIEHHON TPyIIbI
Ci-Csankoken, rne 3amectutenu Ha rpymme Ci-CsaIKOKCH HE3aBUCUMO BBIOPAHBI B KAJKIOM
clydyae W3 THAPOKCH, TajoreHa, nuaHo, HUTPO, rpymmbl Cz-CealkOKCH, BO3MOXKHO
3aMEIIeHHOr0 KapOOLMKIa M BO3MOXHO 3aMEIIEHHOrO IeTePOLMKIIA, I7l€ 3aMECTHTEIH Ha

Kap6OI_II/IKJ'Ie WJIK TETCPOUUKIIC HE3ABUCUMO BbI6paHbI U3 TUAPOKCH, TaJIOr€HA, IUAaHO, HUTPO,
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Ci-Csankuna, ranoresankmna, ruipokcu-Ci-Cesankuna, ankokcu u ankokcu-Ci-Ceankuna,

R BriGpan u3 BOmOpONa, THAPOKCM M BO3SMOYKHO 3aMEIIEHHOH IpPYIIbI
Ci-Ceanxoken, rae 3amectutenu Ha rpymme Ci-CsaIKOKCH HE3aBUCHMO BBIOPAHBI B KAJKIOM
cllydyae W3 THAPOKCH, TrajioreHa, MuaHo, Hutpo, rpymmbl Cz-CsalkOKCH, BO3MOKHO
3aMEIIeHHOr0 KapOOLMKIa M BO3MOXKHO 3aMEIIEHHOrO TeTepPOLMKJIA, INle 3aMECTHTEIH Ha
KapOOIMKJIe UM T€TEPOLIUKIIE HE3aBUCUMO BBIOPAHbI U3 TUAPOKCH, raJIOreHa, [IUaHO, HUTPO,

Ci-Csankuna, ranorenankmia, ruipokcn-Ci-Csankmna, ankokcu u ankokcn-Ci-Ceankuna,
R37 R38
3
\{Q Tt

R puGpan s~ R® R® , -O-(CH2)0.1T u -O-CH(CH3);;

T mpencraBnsier coOOl BO3MOXKHO 3aMEINEHHBIH 3-O-UJICHHBIH T'€TePOIMKIOATKIIL,
1€ 3aMECTUTENIN HE3aBUCUMO BBIOPAHBI 3 THIPOKCH, rajiorena, uuano, Hutpo, Ci-Cesankuna,
raoreHayikmia, ruApokcu-Ci-Ceankuna, ankokcu u ankokcu-Ci-Ceankuna,

Q! u Q® nesaBucumo Beidpansl u3 -O-, -OC(=0)NR*- -S- u -NR*-;

Q? BbIOpaH U3 BO3MOKHO 3aMeleHHOro C3.6kapOOIUKIA, BO3MOKHO 3aMEIeHHOro 3-
8-unennoro rerepouukna, -OR**, -(O-CHz-(CH2)p)n-W u -N(R*),, rme samecturenu Ha
Cs.skapbouukiie u 3-8-4JIEHHOM T'eTepPOLMKIIe HE3aBUCUMO BbIOpPAaHbBI U3 THIPOKCH, TaJlOTeHa,
ruano, HuTpo, Ci-Ceankmna, rajporenankmia, ruapokcu-Ci-Csakumia, aJKOKCH U aJKOKCH-
C1-Csankuina;

Q* BbIOpaH U3 BO3MOXKHO 3aMereHHoro C3.6kapOoLMKIa, BO3MOXKHO 3aMEIEHHOrO 3-
8-unenHoro rerepouukna u -OR*, rne szamecturenun Ha Cs.ckapOouukie u 3-8-ujeHHOM
reTepoLrKIie HE3aBUCHMO BbIOpaHBI M3 THAPOKCH, rajoreHa, nuano, Hutpo, Ci-Csankuna,
ranoreHaynkmia, ruaApokcu-Ci-Ceankuna, ankokcu u ankokcu-Ci-Ceankuna,

R3*° R, R* u R neszaBucumo BBIOpaHBI U3 BOAOPOAA, THAPOKCH, TajJoreHa, [HAHO,
HUTpO, Ci-Ceankuma, ramoreHankwmna, Tuapokcu-Ci-Cesankmna, amkokcu U ankokcu-Ci-
Ceankuna,

kaxaeii u3 R¥2, R¥ RY u R¥*® nesasucumo BbIOpan us Bomopoma, THAPOKCH,
rajiorera, uaHo, HuTpo, Ci-Csankuna, ranoreHankuna, ruapokcu-Ci-Cealikiia, ajiKkoKCH H
ankokcu-Ci-Csankuna,

kaxpiii R** BpOpan u3 Bonopona, Bo3MoskHO 3amerneHHoro Ci-Cealkuaa, BO3MOKHO
3aMEeIEHHOr0 KapOOIUKiIa U BO3MOXKHO 3aMEIIEHHOTO T'eTepPOLHKIIA, INIe 3aMECTHTENH Ha
Ci-Csankune, kapOOIHKIIE M TETEPOLMKIE HE3aBUCUMO BBIOPAHBI B KAKAOM Clydae H3

TUAPOKCH, rajiorena, nuaHo, HUTpo, C1-Csankokcu, KapOOLMKIIa U TeTEePOLUKIIA,
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kaxaeii R* peibpan us Bomopoma, Ci-Cealkuma, ramoreHankunaa M ankokcu-Ci-
Ceanxuna,

kaxaeii R* BpiOpan u3 Bomoponma u Bo3MoxkHO 3amereHHON Ci-CealKuabHOM
TPYIIIbI, TA€ 3aMECTUTEIH HE3aBUCUMO BBIOPAHBI B KAXKAOM Cilydae U3 TMAPOKCH, rajioreHa,
HaHO, HUTPO, rpymibl Cz-CsalikOKCH, KapOOLMKIIA U T€TEPOLIMKIIA; U

kaxaeii R*' BpiOpan u3 Bomopoma M Bo3MOxHO 3amerneHHOH Ci-CeanKuibHOIM
TPYIIBL, TAE€ 3aMECTHTEIN HE3aBUCHUMO BBIOPAHBI B KAKIOM CJIydae M3 THAPOKCH, TajOreHa,
1uaHo, HUTPO, rpynmbl Cz2-CealkoKkCcH, KapOOLMKIIA U TeTEPOIUKIIA,

kax bl R* BpIOpan U3 Bonopona, Bo3MoskHO 3amerneHHoro Ci1-Csankuaa, BO3MOKHO
3aMEIIEHHOr0 KapOOLMKIa M BO3MOXHO 3aMEIIEHHOrO IeTePOLMKIIA, I7le 3aMECTHTEIH Ha
Ci-Csanxmne, kapOOLHKIIE M TETEPOLMKIE HE3aBUCUMO BBIOPAHBI B KAKAOM CIydae H3
TUAPOKCH, Tajiorena, nuaHo, HUTpo, C1-Csankokcu, KapOOLMKIIa U TeTEePOLHKIIA,

Ka)KIIpIi p BbIOpaH u3 1 wmm 2;

n BbIOpaH u3 2-4;

W BoiOpan u3 -OH u -OCHj;

O\/\ O\/\ PN O\/\ -
rae, korna R!' mpencrasnsier coboit \{ OH, “{ © ) \/ ©

Wu
\{O\/\O/\/OH e 5 \<O\/\O/\/O\
, Torma R'™ He mpencraBmsier coOoi ,
OH OH
o)
o) OH O~ \< OH
\{ \/\o/\/ , \{ (o) CF3 — OH OH
11 . \(o\/\OH
B HekoTOphIX BOmIOLIEHMsX, Korma R’ mpencraBisier coOoii ,
\(O\/\O/\ \\/O\/\O/ \{O\/\O/\/OH "
s 15030%¢ , Torna R He mpencrasisier
3 \{O\/\O/\/O\ \<O\/\0/\/OH \{o\/\OACF3
coboii , , WU
OH OH
\.{OWOH
OH OH
11 . \{O\/\OH
B Hekoropeix BommomeHmsx R He mpenctaenser coOoi ,

‘\/o\/\o/\ \/OV\O/\/OH

B Hekoropeix acmekrax coemuHeHue Qopmyner (II) mpencraBiaeHO CTPYKTYpOi

dopmynsl (II-A):
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(II-A)

»
-
-

H3C CHs,
UJIn €ro (1)apMaLIeBTI/ILIeCKI/I HpI/IeMJ'IeMaﬂ COJIb. B HeKOTOprX BOIIJIOLICHUAX COCOAUHCHUC

dopmynsl (II-A) npencrasnero ¢opmynoit (II-Al) mu (I1I-A2):

(II-A1)

_ (I-A2)
H3C ”CH3
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B HekoTopbix Bomomenusax s coenurenus gopmynsl (1), (II-A), (II-A1) nmm (1I-
A2) R ppibpan u3 Bo3MoxkHO 3amemteHHol rpynnbl Ci-Ceanikokcu. B HEKOTOpBIX
sornomenusx R'? npexncrasnsier coboit rpymnmy Ci-CsakokcH. B HEKOTOPBIX BOMJIOIMIEHUSIX
R'? mpencrasnster coboit rpymmy Ci-Csankoxcn. B HekoTOpeIX BomiomeHusx R!Z
npencTapasier coboit rpynmy Ciankokcu. B HekoTopwix Bomtomenusx R'? mpencrasnser
coboii -OCHjs.

B HekoTopbx BomnouieHusx st coequrenus gopmynsl (1), (II-A), (II-A1) wm (11-
A2) R pLibpan us BosmoxkHO 3amemienHoit rpymnbl Ci-CsankokcH. B HEKOTOpBIX
sormomenusx R npencrasnsier coboit rpymmy Ci-Csankokc. B HEKOTOPBIX BOMJIOMIEHUSIX
R!* npencrasmser coboit rpymmy Ci-Csankokcu. B HekoTopbx Bomomenusx R
npencrasuser coboil rpynmy Ciankokcu. B HekoTopbix Bomnomenusx R'* mpencrasnsier
coboii -OCHjs.

B HekoTopbIx Bomomenusx st coenuaenus gopmynsl (1), (II-A), (II-A1) nmm (11-

R32 R33
1
\(QXMEQZ
A2) R" ppiopan us RO RY . B mnexortopbix Bomiomenusx R'' Boibpan wu3
R32 R33
Q1
\‘{ n-Q?
R%0 R%! , tme n paso O, 1, 2, 3, 4 unu 5. B HEKOTOPBHIX BOIUIOLIEHHUSX N B
R32 R33
Q1
\"{ n-Q2
paio O, 1, 2 wumum 3. B HEKOTOPbIX BOIUIOLIEHUAX N B
R32 R33 R32 R33
Q! Q!
\( n-Q? “{ n-Q?
R R R!" paBHo 0, 1 unu 2. B HEKOTOPHIX BOMIOIIEHUSX N B R R

R32 R33

1
\"{Q n-Q?

30 R31
R'! paBHo 0, 1 umu 2. B HEKOTOPBIX BOIIOIIEHUSX N B R R R!! pasno 0. B
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R32 R33

1
""{Q n-Q?

HEKOTOPBIX BOILJIOMICHUAX N B R paBHO 1.B HEKOTOPLIX BOIJIOMICHUAX N

R32 R33

1
YQ n-Q2

R R¥! R!! pasho 2.

B Hekotopbx Bomnomenusx st coequrenust popmyinsl (I1), (II-A), (II-A1) umm (1I-
A2) Q? BBIOpaH M3 BO3MOKHO 3aMEIIEHHOTO (PeHMIIA, BO3MOKHO 3aMEIEHHOrO 5-7-UIeHHOTO
rerepourkna u -N(R**),, rme 3amectutenu Ha QeHune U 5-7-4I€HHOM TeTEpPOLHKIIE
HE3aBUCHUMO BBIOpAHBI U3 THIPOKCH, rajioreHa, nuaHo, HUTpo, Ci-Ceankunia, rajoreHaakumia,
rugpokcu-Ci-Ceankuna, ankokcu U ankokcu-Ci-Csankuna.

B Hekotopbx Bomomenusx i coequreHust popmynsl (I1), (II-A), (II-A1) nmm (1I-
A2), xorna Q' npencrapnser coGoii -O-, Torna Q? BbHIOpPaH M3 BO3MOXKHO 3aMEIIEHHOTrO
(enuna, BO3MOKHO 3aMeleHHOro 5-7-unenHoro rerepouukia u -N(R*),, rae samecturenu
Ha (peHmne W S5-7-4I€HHOM TeTepOLMKIIE HE3aBHCUMO BBIOPaHBI M3 TUAPOKCH, TaJIOTEHA,
nuaHo, HUTpo, Ci-Ceankunia, ranoreHankumna, rugpokcu-Ci-Ceankuma, aJkoKCH U aJIKOKCH-
Ci-Csankuna.

B HekotopbIx BomomeHusx s coepunenus gopmynsl (1), (II-A), (II-A1) nmm (11-
A2) Q? BrIOpaH M3 BO3MOXHO 3aMEIEHHOro (eHHIa U BO3MOKHO 3aMELIEHHOrO 5- uiu 6-
YJIEHHOTO TeTePOLMKJIIA, II€ 3aMECTUTEeNN Ha (eHHIe M S5- WIN O-WICHHOM TIeTepOLNKIIe
HE3aBUCHUMO BBIOpAHBI U3 THIPOKCH, rajioreHa, nuaHo, HUTpo, Ci-Ceankunia, rajoreHaakuia,
runpokcu-Ci-Ceankuna, ankokcu u ankokcu-Ci-Csankuna.

B HekoTopbIx Bomiomenusx st coepurenust gopmyinel (1), (II-A), (II-A1) nm (11-
A2) Q? BBIOpaH M3 BO3MOKHO 3aMELIEHHOro (eHHNa U BO3MOKHO 3aMEIIEHHOro 5- uiau 6-
YJIEHHOTO HACBHIIEHHOTO TeTEPOLMKIIA, A€ 3aMECTHTEIN Ha (eHwmIe H S5- Win O-4IeHHOM
HACBHIIEHHOM TETePOLMKJIE HE3aBUCHMO BBIOPAHBI M3 THAPOKCH, TaJlOTeHa, LUAHO, HHUTPO,
Ci-Csankuna, ranorenankmia, ruipokcn-Ci-Csankmna, aakokcu u ankokcn-Ci-Ceankuna.

B HekoTopbIx Bomiomenusx st coenuaeHust gopmyinel (1), (II-A), (II-A1) nmm (11-
A2) Q? BbIOpaH U3 BO3MOKHO 3aMELIEHHOT0 (PeHIIa, BO3MOKHO 3aMEIEHHOrO TTUIePHANHA,
BO3MOXKHO 3aMEIEHHOT0 MOpP(OJIMHA, BO3MOXKHO 3aMEIIEHHOrO MHUIEePa3HHa, BO3MOXKHO
3aMEIIEHHOTO0 MHPPOJIUANHA, BO3MOXHO 3aMEINEHHOTO  IHUPA30JIMANHA, BO3MOKHO

3aMECIICHHOIO OKCa30JuJnHa U BO3ZMOXKHO 3aMCIICHHOTO N300KCA30JIMANHA, TAC 3aMCCTUTCIINU
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Ha (enune, MoppOIMHE, NHUNEPUIMHE, NUPPONHAUHE, MHUPA3OJUIUHE, OKCA30NMIMHE,
M300KCA30JIMAMHE M THUIEPa3MHE HE3aBHCHMO BBIOPAHBI W3 TMAPOKCH, TrajioreHa, LHUaHo,
HuTpo, Ci-Ceankuna, ramoreHankmna, rugpokcu-Ci-Ceankuna, amkokcu U ajdkokcu-Ci-
Ceankuna.

B HekoTopbix Bomomenusx st coenunenust popmyinet (1), (II-A), (II-A1) wm (11-
A2) Q? BBIOpaH U3 BO3MOKHO 3aMEIIEHHOTO (heHMIIa, BO3MOKHO 3aMEIEHHOTO MTHITEPHINHA,
BO3MOXKHO 3aMEIIEHHOro MOp(OJMHA U BO3MOKHO 3aMEIIEHHOTO IMIepa3hHa, TJie
3amecTuTenu Ha (eHuse, MOppOoIUHe, TUNEPHANHE U TUNEePa3HHe HE3aBUCUMO BBIOPAHbI U3
THIPOKCH, ranoreHa, uuaHo, HUTpo, Ci-Ceankuna, ramoreHankuna, ruapokcu-Ci-Ceankuna,
ankokcu U ankokcu-Ci-Ceankuina.

B HekoTopbIx Bomiomenusx st coequaenust gopmyinel (1), (II-A), (II-A1) nmm (11-
A2) Q' 8R! BriGpan us -O- u -OC(=0)NR*'-. B nexotopbix Bomtomenusx Q! 8 R'! uiGpan
u3 -O- u -OC(=0)NR*-, u R* BuiGpan us Bomopoma u Ci-C3ankumbHON Tpynmbl, Tie
3aMECTUTENH HEe3aBHCUMO BbIOPaHbI B KaKJIOM CJIydae U3 rajoreHa, TAPOKCH, KapOoLuKIa U
reTepoLlkia. B HEKOTOpPbIX  BOIJIOIIEHUAX KapOOUMKJ ~ BO3MOKHO — 3aMeLIeHHOI
Ci-CsankumbHoit  rpynmsl R*!'  mpencraBnsier coboit  Cickapbouukn. B HEKOTOPBIX
BoriomeHusx C3.ckapOOLMKI SIBISIETCS  apOMATHYECKUM. B  HEKOTOPBIX BOIUIOMIEHMSIX
reTepoLMKI BO3MOKHO 3aMernenHol Ci-CsankubHoii rpynnel R*! npencrasnser coboii 3-6-
YICHHBI TEeTePOLUKI. B HEKOTOpPBIX BOIUIOIICHUSX 3-O-UJICHHBIM TETEPOLMKI SIBJIAECTCS
apomaTudeckuM. B Hexotopbix Bomtomenusx Q' B R!! suibpan us -O- u -OC(=0)NR*Y- u
R* ppibpan u3 Bomopoma u Ci-C3alKWIbHOH TPYNMBI, A€ 3aMECTUTENH HE3aBHCHMO
BLIOpAaHbI B KaXIOM CJIy4ae M3 rajoreHa MM THAPOKCH. B HekoTopwIX BomyomeHusx Q' B
R!! Bpi6pan u3 -O- u -OC(=0)NR*'- u R* sri6pan u3 somopona u C1-C3aNKuiIbHOH IPyIIIbL
B nexoropsix Boromenuax Q' 8 R!! sriopan u3 -O- u -OC(=0)NR*- u R*! BriGpan us3
sonopoaa u CiamkunbHOH rpymmbl. B Hekotophix Bomtomenusx Q! B R!! mpencrasmnser
coboit -OC(=0)NR*!-, u R* pribpan u3 sogopona u C13aIKUIbHOM TPYIIIEL

B HekoTopbIx Bomomenusx s coeauneHust gopmyinel (1), (II-A), (II-A1) nmm (11-
A2) Q! B R!! Bribpan u3 -O-, -OC(=0)NH- u -OC(=0)N(CH3)-. B HEKOTOPBIX BOILIOMIEHHSX
Q! B R! mpencrasaser coboii -O-. B nekoropbix Bomomenusx Q' 8 R!! mpencrasnser
coboit -OC(=O)NH-. B mexoropeix somiomenusx Q' B R!! mpencrasnser coboii
-OC(=O)N(CH3)-. B mnexotopeix pommomenusx Q' B R! mpencrasaser coboii
-OC(=O)N(CH2CH3)-. B mnekoropeix somiomenusx Q' B R!! mpencrasnser coboii

-OC(=0O)N(CH,CH,CH3)-. B nexoropsix somnomenusx Q! B R! npencrasnser coboi
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-OC(=O)N(CH2CH>CH:CH3)-.

B Hexoropbix Bomomenusx s coequnenus gopmynsl (1), (II-A), (II-A1) nmm (11-
A2) xaxabii u3 R¥, R¥ R¥? u R* B R'! nesaBucumo BbIOpaH u3 BOOOpONA, TMAPOKCH,
ranorena, nuano, Hutpo u Ci-Ceankuna. B HEKOTOPBIX BommomeHusx Kaxapii uz R, R,
R3? u R¥ B R!! nesapucumo BeIOpaH U3 BOMOPONA, M'MAPOKCH, TajoreHa, LUAHO, HUTPO U
C1-Csanxuna. B HexoTopeix Bomomenusx kaxaeii m3 R*°, R*! R32 y R¥ g R!! mesasucumo
BBIOpaH u3 Bogopoxaa, ruapokcu u Ci-Cankuna.

B HekoTopbIx Bomomenusix st coeaunenus: gopmyinet (1), (II-A), (II-A1) nmm (11-
A2) xaxeii u3 R, R R3? u R** s R!!' nesasucumo BIOpaH U3 BOXOpPONA, THAPOKCH U
Metuna. B HexoTopbix Bomnomenusax omun u3 R*® R3 R u R* g R npencrasnser coboi

TUAPOKCH MM MeTun, a octambhbie u3 R R R3? u R¥| kaxeiii, npencrasustor coboii

;
Bonopon. B HexoTopex Boromenusax oxud u3 R*°, R R3% u R* g R mpencrasnser coboii
ruapokc, a octanbHble u3 R, R R3? u R*} xaxnelii, npenctasusioT coboii Bogopon. B
HEKOTOphIX Bomomenusx kaxabii uz R¥*, R R¥? u R¥® B R! mpencrasaser coboii
BOZIOPOI.

B HekotopbIx Bomomenusx s coepureHust popmynel (1), (II-A), (II-A1) nmm (1I-
A2) Q* B R!! Bribpan 13 Bo3MOkHO 3ameneHHoro C3-¢kapOoLuKia, BO3MOKHO 3aMEIEHHOTO
5-7-unennoro rerepouukia, -OR*, -(O-CHz-(CH2)ph-W u -N(R*),, rne samecturenu Ha
C3-¢kapOOLUKIIE U 5-7-4JIEHHOM TeTEPOLMKIIE HE3aBUCHMMO BbIOPAHBI U3 THAPOKCH, IajloreHa,
ruano, HUTpo, Ci-Ceankmna, ranorenankuna, ruapokcu-Ci-Csalikuia, aJKOKCH U aJKOKCH-
Ci-Ceankuna. B Hekortopwix Borutomenusx Q? B R!! BbiOpaH M3 BO3MOXKHO 3aMelIEHHOTO
bennna, BO3MOXKHO 3aMELIEHHOTO 5-7-uneHHoro reTepOLUKIIA,
-OR**, -(O-CH2-(CH2)p)-W u -N(R*),, rme samectutenu Ha ¢eHmne u S5-7-djeHHOM
reTepoOLMKIIE HE3aBUCHMO BBIOpAHBI M3 THAPOKCH, TajoreHa, ruano, HUTpo, Ci-Csanmkuna,
ranorenankuna, ruapokcu-Ci-Csankuna, ankokcu u ankokcu-Ci-Ceankuna.

B HekotopbIx Bomomenusx s coenuaeHust gopmyinel (1), (II-A), (II-A1) nmm (11-
A2) Q* B R!' BpiGpan U3 BO3MOKHO 3aMEMIEHHOTO S5-7-4JIEHHOTO TeTepOLUKIa U
-OR**. B nexoropbix somnomenusix Q? 8 R'! ppibpan u3 -OR**, u R** pribpan us Bonopona u
Bo3MOxkHO 3amemteHHoro Ci-Ceankuna. B Hexoropeix Bomomenusx Q? B R!! Beibpan u3
-OR**, u R* Bribpan u3s somopona u Ci-Ceankuna. B nekotopbix ommomenusx Q? B R!!
BbIOpan u3 -OR*, u R* BpiGpan u3 Bomoposa, MeTua, 5TUa 1 IpONua.

B HekoTopbIx Bomomenusx s coeaunenust gopmynel (1), (II-A), (II-A1) nmm (1I-

A2) Q* B R BrIOpaH 13 BO3MOKHO 3aMEIEHHOTO KapOOLMKIIa HJIM BO3MOYKHO 3aMEIEHHOTO
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retepouukia. B HekoTOpBIX BomomeHusx kapGouka Q2 B R!! moxker 6brth Bbibpat 13 2N

|:|, O : s A, EI, @ 51 : , KOKIbIH W3 KOTOPBIX SIBJSIETCS BO3MOKHO

3aMeleHHbIM. B HekoTopwIX Bormiomenusx rerepouukn Q? B R!! moxker ObiTh BhIOpaH 13

H
N S
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aabaaaaaadbae
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H o 0 N ¥ ’
AAOOYYA0anaad
H
Qoo oRRe, 0

KOTOPBIX ABJACTCA BO3MOKHO 3aMCIIICHHBIM.

, KaXIbIM M3

B HekoTopbIx Bomomenusx s coepurenus gopmynsl (1), (II-A), (II-A1) nmm (1I-
A2) Q* B R'"' mpencraBnser coGoii BO3MOKHO 3aMeIleHHbIH KapOOLMKI. B HeEKOTOpBIX
BOIUJIOLIEHUSAX 3aMECTUTENN Ha KapOOIMKJIEe HE3aBUCHUMO BBIOpPAHbI U3 THIIPOKCH, IaJIOTeHa,
uano, HUTpo, Ci-Ceankmna, ranorenankuia, ruapokcu-Ci-Csalkumia, aJKOKCH U aJKOKCH-
Ci-Csankuna. B nexotopeix Bommomenusx Q* B R'! mpencrasnser coboii BO3MOMKHO
3amerieHHbl C3.gkapOouuki. B HEKOTOpbIX BoOmIOmeHus X 3amecturenn Ha C3.skapOoLuKiie
HE3aBUCHUMO BBIOpAHBI U3 THIPOKCH, rajioreHa, nuuaHo, HUTpo, Ci-Ceankunia, rajoreHaakuia,
runpokcu-Ci-Cesankmna, ankokcu u ankokcu-Ci-Ceankmna. B HEKOTOPBIX BOIUIOMIEHUSIX
C3.6kapOOLIMKIT 3aMEIIeH OTHUM 3aMECTUTENIEM, BBIOPAHHBIM M3 THIPOKCH, TAJIOTeHA, LIUAHO,
HuTpo, Ci-Ceankuma, ramoreHankmna, rugpokcu-Ci-Ceankuna, amkokcu U ainkokcu-Ci-
Ceankuna. B mHexkoTopbix BoIIOmeHUsX C3.skapOOLMKI 3aMeLIeH OJHHUM 3aMECTHUTENIEM,
BeIOpaHHbIM M3 TrHIpokcH, Ci-Csankxmma, runpokcu-Ci-Ceankmna, anikokcu U ankokcu-Ci-
Ceankuna. B Hekoropbix Bomomenusx Q> B R!" mpencrasnser coGoit BO3MOXKHO
3aMelneHHblil GeHun. B HEKOTOpLIX BOIJIONIEHMAX 3amecTuTenn Ha ¢denumne Q? B R
HE3aBUCHUMO BBIOpAHBI U3 THIPOKCH, TajoreHa, nuano, HuTpo, Ci1-Ce.ankmia, rajoreHaakuia,
runpokcu-Ci-Ceankmna, ankokcu U ankokcu-Ci-Ceankuna. B HEKOTOPBIX BOIUIOIIEHUSIX

(I)GHI/IJ'I ()2 B Rll 3aMCIICH OAHUM 3aMCCTHUTECIICM, BbI6paHHbIM U3 THAPOKCH, raJIOTCHA, LIUAHO,
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HUTpO, Ci1-Ceankumna, ramoreHankmna, ruapokcu-Ci-Ceankunia, ajkokCH U alKoOKCcH-Ci-
Ceanxuna.

B HekoTopbix Bomomenusx s coepunenus gopmynsl (1), (II-A), (II-A1) nmm (II-
A2) Q* 8 R npencrasnser coboii BO3MOKHO 3aMeIEeHHbIH 5-7-4jleHHbIH reTepoluki. B
HEKOTOPbIX BOTUIOMIEHUSAX 3aMECTHTENU Ha 5-7-ujieHHoM retepormkie Q? B R!! nesasucumo
BBIOpAHbI M3 THAPOKCHU, rajioreHa, uuaHo, HuTpo, Ci-Csankuia, rajoreHagKuia, THAPOKCHU-
Ci-Ceankmna, ankokcu U ankokcu-Ci-Ceankuna. B HEKOTOPBIX BOIUIOIIEHUSX 3aMECTUTENH
Ha 5-7-unenHom rerepormkine Q* B R mesasucumo BeiOpanbl u3 ruapokcu, Ci-Csankuna,
runpokcu-Ci-Ceankmna, ankokcu u ankokcu-Ci-Ceankuna. B HEKOTOPBIX BOIUIOMIEHUsIX S5-7-
unenHblii rereporukn Q2 B R'! zamemien ofHuM 3amMecTHTeNeM, BLIODAHHBIM M3 TMAPOKCH,
rajiorera, 1uaHo, HUTpo, Ci-Csankuna, ranoreHankunaa, ruapokcu-Ci-Cealikuna, ajiKkoKCH H
ankokcu-C1-Ceankuna. B HEKOTOpHIX BOILIOMIEHUSX S5-7-useHHbii rerepouukn Q* B R!!
3aMelleH JAByMsl 3aMEeCTHTEIIMH, HE3aBUCHMO BBIOPAHHBIMU B KQKIOM Clly4ae U3 MHIAPOKCH,
rajiorera, 1uaHo, HUTpo, Ci-Cesankuna, ranoreHankuna, ruapokcu-Ci-Cealikuia, ajikoKCH H
ankokcu-Ci1-Ceankuna. B HEKOTOpHIX BOIUIOMIEHUSX S5-7-ueHHbii rerepoumkn Q* B R!!
3aMeIleH OJHHUM, IABYMsI WJIM TPEMsl 3aMECTUTENIIMH, He3aBUCHMO BBIOPAHHBIMH B Ka)KIOM
cly4yae U3 TMIPOKCH, rajioreHa, uuano, Hutpo, Ci-Ceankumia, rajoreHankmna, ruapokcu-Ci-
Ceanxuna, ankokcu u ankokcu-Ci-Ceankuna. B HEKOTOPBIX BOIUIOLIEHMSIX S-7-4JIEHHBIN
rerepourkn Q* B R'! 3amernen ofHUM WM AByMs 3aMECTUTENISIMH, HE3ABUCUMO BbIOPaHbI B
KQXJIOM CJly4ae M3 TUAPOKCH, ramoreHa, nmaHo, HUTpo, Ci-Ceankuia, rajoreHajkuia,
runpokcu-Ci-Ceankuna, ankokcu U ankokcu-Ci-Ceankmma. B HEKOTOpBIX — ciydasix
Ci-Csankun He3aBUCHMMO BblOpaHHOrO B Kaxknom ciydae Ci-Csankuna 5-7-4jeHHOTO
rerepouukna Q* B R!' moser GbITh 3aMelleH 3aMeCTHTENEM, HE3ABHUCHMO BbIODAHHBIM B
KaxxaoM ciydae u3 rupokch, C1-Csalkuia U anKoKCH.

B HekoTopbIx Bomomenusix st coeaunenust gopmyinel (1), (II-A), (II-A1) nmm (11-
A2) Q* B R!" npencrasnser coboii -OR**. B nexoropbix Bomomenusx Q* B R!!
npeactasaser coboit -OR**, u R** BBIOpan u3 BOOPOAa, BO3MOXKHO 3aMELIEHHOTO
Ci-Csankmna, BO3MOXKHO 3aMELIEHHOrO KapOOUMKIAa ©  BO3MOXKHO 3aMELICHHOTO
rerepounkia, rae 3amecturenn Ha Ci-Csanxune, KapOOLUKIIE U TeTEePOLHKIE HE3aBUCHMO
BBIOpaHBl B KakAaoM ciydae u3 ruapokch, Ci-Ceankokcu, kapOouukia u rerepounkia. B
HEKOTOPBIX BOILIOIIEHMSIX BO3MOKHO 3aMmelleHHbIH kapbouuka R* B -OR** mpencrasnser
co60ii C3.6kapOoLMKI. B HEKOTOPHIX BOIMIOMIEHUSIX BO3MOKHO 3aMeIeHHbI retepormka R

B -OR** npencrasnsier coboii 3-7-uNeHHbII TeTePOLKII.
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B HekoTopbix Bomomenusx s coepurenHust gopmynel (1), (II-A), (II-A1) nmm (1I-

H o 0
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X \/\© \<O\/\/N AN
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(0] N _N
XY \/\N\\ N
0] =N .

B Hekotopbix BomomeHusx msa coequHenus gopmyinsl (1), (II-A), (II-A1) nmm (II-

A

x<0\/\/N\) \<0\/\/N\) \<0\/\/N\)

A2) R'!' pLiGpan wus3
NJ\

e o
\(0\/\/'\'\)

x(O\/\/N\) |

u
B HekoTopbIx Bomomenusx s coepureHust gopmyinel (1), (II-A), (II-A1) nmm (11-

O~
A2) R!"! npencrasnser coboii X ©

B HekoTopbIx Bomomenusx s coequrenus gopmynel (1), (II-A), (II-A1) nmm (1I-

\{0\/\/0"'
A2) R" npencrapnser coboit :

B HexoTopbix Bomomenusx s coepureHust gopmynel (1), (II-A), (II-A1) nmm (1I-
A2) kapbouuka R* B -OR** moxer GbITh BHIOpaH U3 N |:|, O, O A D,
@ u ©, KQ)KJIbIA U3 KOTOPBIX SIBJII€TCS] BO3MOKHO 3aMEIIlE€HHBIM.

B HekoTopbix Bomomenusx s coequrenus: popmyinnl (I1), (II-A), (II-A1) umm (11-
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S

, K&KIbII M3 KOTOPBIX ABJIAETCS BO3MOYKHO 3aMELIEHHBIM.

B HexoTtopbix Bomomenusx s coepunenus gopmynsl (1), (II-A), (II-A1) nmm (11-
A2) Q* B R mpencrasnser coboit -OR**, u R* BriGpan u3 somopoma, Ci-Ceankuna,
kapOOLMKIa W TeTepolMKia. B HeKOTOpeIX BommomeHusx kapbouuka R* B -OR*
npencrasnser coboii Cs.gkapbormki. B Hexoropeix Bormnomenusax Q? B R!! peibpan u3 -OR™,
u R* Bpibpan u3 Bomopona u Bo3MOXkHO 3amemeHHOro Ci-Ceankmma. B HEKOTOPBIX
pormomenuax Q? B R!! puibpan u3 -OR*, u R* puibpan u3 somopoma u Ci-Csankuna. B
HekoTopbix Bomtomenusx Q2 B R!' ppibpan uz -OR*, u R* ribpan u3 Bonopona, meruna,
5THJIA ¥ IPOTHJIA.

B HekoTopbIx Bomiomenusx s coeaunenust gopmyinel (1), (II-A), (II-A1) nmm (11-

H 0 0

ot o

‘5{ \n/ \/\© \{O\/\/N \{ N
A2) RY" Bppibpan w3 © , ,

o
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B HekoTopbix BoOmomenusx msa coepunenus gopmynsl (1), (II-A), (II-A1) nmm (II-
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B HexoropbIx Bomiomenusx s coepureHust gpopmyinel (1), (II-A), (II-A1) nmm (11-

R37 R38
3

‘*{QXMEQ“
A2)R™ ppiGpan u3 ~ R¥® R%® 1 -O-(CH2)o.1T.

B Hexotopbx Bomomenusx s coenurenust popmyinsl (1), (II-A), (II-A1) nmm (1I-
A2) R mpencrasnser coboit -O-(CHz)o-1T. B Hexoropeix Bommomenusx T B -O-(CHz)o.i T

npeAcTaBisieT coOOH BO3MOXKHO 3aMEIIEHHBIH 3-O-4JICHHBI TeTepPOLMKIOANKUT, TI7e

3aMecTuTen He3aBHUCUMO BbiOpaHbl u3 ruapokcu, Ci-Csankuia, rungpokcu-Ci-Ceankmna,
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ankokcu u ankokcu-Ci-Ceankua.

B HexoropbIx Bomomenusx ms coepuneHus gopmynsl (1), (II-A), (II-A1) nmm (1I-

R37 R38
3

\{Q " Qt

A2) R™ ppiGpan w3~ R¥® R® . B nexoropwix omomenusx Q° B R'* mpencrasnser
coboii -O-.

B Hekotopbix Bomnomenusx s coequrenus: popmyinnt (I1), (II-A), (II-A1) umm (1I-
A2) xaxawpii u3 R¥) R* RY u R¥® p R!* nesaBucumo BoiOpan u3 BOmOpoda, THAPOKCH,
rajorena, nuano, Hutpo u Ci-Csankuna. B HEKOTOPLIX BOMNOIIEHMSX Kaxablil u3 R*°) R,
R?*” u R* 5 R'* ne3aBucumo BLIOpaH U3 BOAOPOAA, THAPOKCH U METUIIA.

B HekoTopbIx Bomomenusx s coenuaeHust gopmyinsl (1), (II-A), (II-A1) nmm (11-
A2) onun unu g8a u3 R*> R* R?7 u R*® g R pLiGpanb! u3 rusipokcy 1 MeTUa, a OCTaNbHbIE
3 R¥, R R3 u R kaxnplit, npencTapstor coboii BOOOpox.

B HexoTopbIx Bomomenusx s coepureHust gpopmynel (1), (II-A), (II-A1) nmm (11-
A2) xaxaeii u3 R*>) R* R*” u R*® nesasucumo BbIOpaH M3 BOHOPOAA, TMAPOKCH, IajloreHa,
uano, HUTpo, C1-Csalikuia, rajJloreHakuia, ruipokcu-Ci-¢anKkuia, alkoKCH U ankoKcH-Ci-
Ceankuna, rae He 6omee uem Tpu u3 R¥, R¥* R u R*® npencrasnsor coboit rumpokcy,
rajiored, 1uaHo, HUTPO, Ci-Ceankui, rajoreHankui, TUAPOKCU-Ci-6aJIKWI, aJIKOKCH H
ankokcu-C1-Ceankui, a ocTaibHbIe PEACTABIISIFOT COO0H BOIOPO.

B HexoTopbIx BorutomieHusix st coeaunenus gopmyas (1), (II-A), (II-A1) wm (1I-
A2) xaxnpiit u3 R, R¥ RY u R*® nesapucumo BbIOpaH U3 BOIOpPONa, MMAPOKCH, TajIOTeHa,
uuaHo, HuTpo, C1-Csankua, rajoreHankuia, ruipokcu-Ci-¢ankumia, alkoKCH U aakokcu-Ci-
Csankuna, Tae He 6onee uem Tpu u3 R*’ R* R u R*® npencrapnsor coboii rumpokcu.

B HekotopbIx Bomomenusx st coeaunenust gpopmyinel (1), (II-A), (II-A1) nmm (11-
A2) xaxaeii u3 R*°, R* R*” u R*® neszasucumo BBIOpaH U3 BORXOPOAA, TMAPOKCH, TajOreHa,
nuano, HUTpo, C1-Csankuna, rajoreHankuia, ruipokcu-Ci-¢ankuma, alkoKCH U alkokcH-Ci-
Ceankuna, Tae He 6omee uem g8a u3 R*, R R3” u R*® npencrasnstoT coboit rumpoxc.

B HekoTopbIx Bomomenusx s coenurenus gopmynsl (1), (II-A), (II-A1) nmm (1I-

A2) Q* B R BriGpan u3 Bo3moxkHO 3amemenHoro dgenuna u -OR*, rne samectutenu Ha

2
(deHmIe HE3aBUCHUMO BBIOPAaHBI W3 THAPOKCH, rajoreHa, umano, HHUTPO, Ci-Csanmkmia,
rajoreHankmna, ruipokcu-Ci-Ceankmna, aakokcn u ankokcn-Ci-Ceankuma.

B Hexotopbix Bomomenusx s coeaunenust gpopmynel (1), (II-A), (II-A1) nmm (1I-

A2) Q* B R Bpibpan u3 ¢enuna u -OR* u R* pbiOpan u3 BOmOpOAa M BO3MOKHO
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3amenteHHoro Ci-Ceankuna.

B HexoropbIx Bomomenusx ms coepuneHus gopmynsl (1), (II-A), (II-A1) nmm (1I-
A2) Q* B R Bpibpan u3 ¢enuna u -OR*¥, u R* priGpan u3 Bomopoma, MeTuna,
TUAPOKCUITUIIA U METOKCHITHIIA.

B HekoTopbix Bomomenusx st coenunenust popmyinet (1), (II-A), (II-A1) wm (11-

\/O\/\OH \{O\/\/OH \{O\/\O/ \(O\/\O/\/O\

2 2 2

A2) R' Bribpan u3

‘\/O\/\/\/OH \(O\/\O/\/OH \{O\/\/\OH \(O\/\/O\

2

0]
0\)\ \{O\/\ ~ \Co "'\/ \( \.\/O\/\/\O \{0\/6
\{O\/C/O ) \{o)(OH.

B Hexotopbix Bomomenusx s coepureHust gopmynsl (1), (II-A), (II-A1) nmm (1I-

2

\'{O\/\OH '\{O\/\/OH \.{O\/\O/ \{O\/\O/\/O\

2 2

A2) R' Bribpan u3

\{O\/\/\/OH ’i{o\/\o/\/OH \(O\/\/\OH \(O\/\/O\

2 2 2 2

OH (:)H
‘*(OVK, \<0\/'\’ %O\Co . \/O\(.

B HexoTopbx BorutomieHusix anst coequnenust ¢popmyansl (1), (II-A), (II-A1) wm (1I-
A2)

R32 R33
P

R ppi6panus ~ R® R u -OCH3;

R'? Brpibpan u3 Bo3MoxkHO 3amerneHHoil rpymmbl Ci-Ceankokcu;, Hampumep, R12
npencrasnser coboit rpynny Ci-Csankokcu, u npeanodtutensno R'? mpencrapnser coboit
-OCHzg;

R Bribpan u3 Bo3MoxkHO 3amemieHHoil rpymmbl Ci-Ceankokcu;, Hampumep, R'2
npencrasnser coboit rpynny Ci-Csankokcu, u mpeanodtutenso R'? mpencrapnser coboit
-OCHzg;

R37 R38

3
\/Qxbéaa‘*

R'“peGpanns ~ R*® R¥ 1 -O-(CHz2)o.1T;
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T mpencraBisier coOOH BO3MOXKHO 3aMEIIEHHBIH 4-O-4JICHHBIM T'€TEPOLIHKIOATKNI,
1€ 3aMECTUTENIN HE3aBICUMO BBIOpPaHbI U3 THAPOKCH, rajiorena, uuaHo, HuTpo, Ci-Csankuna,
rajnoreHankuna, ruapokcu-Ci-Ceankuna, ankokcu u ankokcu-Ci-Ceankuna, Hanpumep, T
BBIOpaH M3 BO3MOKHO 3aMEIIEHHOTO OKCETaHa M BO3MOKHO 3aMEIIeHHOTO MUPaHa,

Q! u Q' mesabucumo BeOpaHbl u3 -O-, -OC(=0)NR*- -S- u -NR*-
npeanouTUTeNsHO, Kasxkbii u3 Q' u Q® npencrasmser coboit -O-;

Q? BBIOpaH U3 BO3MOXKHO 3aMelieHHOro C3-¢kapOoLMKiIa, BO3MOKHO 3aMEIEHHOro 3-
8-unennoro rerepormkna, -OR* u -N(R*),, rne samecturenu na Cs-¢kapOormkne u 3-8-
YJIEHHOM TETEPOLIMKIIE HE3aBUCHMO BBIOpaHbl M3 THAPOKCH, TajOreHa, I[HaHO, HUTPO,
Ci-Csankmna, ramoreHankmina, runpokcu-Ci-Cesankmna, ankokcu u ankokcu-Ci-Cesankuna;
npeanouTutensHo, Q? mpencrasiser coboit -ORY;

Q* BbIOpaH M3 BO3MOXKHO 3aMelieHHOro Ci-¢kapOoLMKIa, BO3MOKHO 3aMEIEHHOro 3-
8-unenHoro rerepouukna u -OR* rme 3amecturenu Ha Ci-skapOouukie M 3-8-4jeHHOM
reTepOLMKIIe HEe3aBUCHMO BBIOpAHBI M3 THIPOKCH, TajoreHa, nuano, HUTpo, Ci-Csanmkuna,
rajoreHajIKua, ruapokcu-Ci-Csankuna, aJIKOKCHU U ankokcu-Ci-Ceankuna;
npeanoututensHo, Q! mpencrasuser coboit -OR*;

R*° R3*' R* u R neszaBucumo BbIOpaHbI U3 BOAOPOA, THAPOKCH, rajoreHa, LUHaHoO,
HUuTpo, Ci-Ceankumna, ramoreHankmna, rugpokcu-Ci-Ceankuna, amkokcu U ajdkokcu-Ci-
Ceankuna, 1 IpeanouTuTensHo kaxaeii u3 R, R3! R* u R3¢ npencrasaser co6oii Bonopon;

kaxapii 3 R¥2, R¥ RY u R¥ wnesaBucumo BeIOpaH u3 BOmOpoma, THAPOKCH,
rajoreHa, quano, HUTpo, Ci-Ceankuna, ranoreHankuia, ruapokcu-Ci-Csankuna, alkokCu U
ankokcu-C1-Ceankuna, rne He 6omee uem asa 3 R*°) R*® R¥ u R*® npencrasnsror coboii
TUPOKCH; HAMPUMEP, TIPeANOYTUTENbHO Kaxabii u3 R¥2, R*? R u R* npencrasnser coboi
BOZIOPOL;

R BriGpan u3 Bomopoma U BO3MOkHO 3amerneHHoro Ci-Ceankuna, BOAOPOa,
B03MOKHO 3amereHHOro Ci-Ceankuia, BO3MOXKHO 3aMEIIEHHOTO KapOOIMKJIa ¥ BO3MOYKHO
3aMelIeHHOro rerepoiukia, rae 3amectutenu Ha Ci-Csajkune, KapOOLUKIIe U reTePOIHKIIe
HE3aBHUCHMO BBIOPaHBI B KaXIOM Cllydyae W3 THAPOKCH, TralioreHa, I[[HaHO, HHUTPO,
Ci-Coankokcu, kapOOLMKIa M TeTepoLHKa; MpeamnouTutensHo, R** mpencrasnser coboi
Bopopon uinu CHs;

kaxpiii R*° Beibpan u3 Bonopona, Ci-Ceankuna, rajoreHankuna ¥ ankokcu-Ci-
Ceanxuna,

kaxaeii R* BpiOpan u3 Bomoponma u Bo3MoxkHO 3aMemieHHON Ci-CealKUIbHOM
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TPYIIIBL, TAE€ 3aMECTUTENHN HE3aBUCHUMO BBIOPAHBI B KAKIOM ClIydae M3 THAPOKCH, TaJIOreHa,
ua”o, HUTPO, rpynmbl Cr-CeankokcH, KapOOLMKIIA U TeTePOIHKIIA,

kaxaeii RY' BpiOpan u3 Bomopoma M Bo3MoxkHO 3amemieHHON Ci-CealKuabHOM
IPYIIIbL, TA€ 3aMECTUTEIH HE3aBHUCUMO BBIOPAHBI B KAXKIAOM Cilydae U3 TMAPOKCH, rajioreHa,
IHaHO, HUTPO, rpymibl Cz-CsalikoKCH, KapOOLMKIIA U T€TEPOLIMKIIA; U

kaxx bt R* BeIOpaH U3 Bogopona, BO3MoxkHO 3aMerneHHoro Ci-Coakuia, BO3MOKHO
3aMEIICEHHOr0 KapOOLMKIa M BO3MOXHO 3aMEIEHHOrO IeTepPOLMKJIA, INIe 3aMECTHTEIH Ha
Ci-Coankune, kapOOLMKIIE W TETEPOLMKIIE HE3aBUCUMO BBIOPAHBI B KAKAOM Clydae H3
TUAPOKCH, TajioreHa, uaHo, HUTpo, C1-Crankokcu kapOOLMKIIA M FeTePOLMKIIA.

B HekotopbIx Bomiomenusx st coequaenus gopmynsl (1), (II-A), (II-A1) nmm (11-
A2)

R32 R33
1
"‘(Q 13°Q?

R ppibpan s~ R R ;

R'? Bpibpan u3 Bo3MoxkHO 3amemneHHoil rpymmbl Ci-Ceankokcu, Hampumep, R'2
npencrasnser coboit rpynny Ci-Csankokcu, U npeanodtutenso R'? mpencrasnser coboit
-OCHzg;

R Bribpan u3 Bo3MoxkHO 3amemeHHoil rpymmbl Ci-Ceankokcu, Hampumep, R'2
npencrasnser coboit rpynmy Ci-Csankokcu, u npeanodtutenso R'? npencrasnser coboit
-OCHs;

R37 R38
3
\‘(Q hQt

R puGpan s~ R® R® , -O-(CH2)0.1T u -O-CH(CH3);;

T mpencrasnsier coOOH BO3MOXKHO 3aMEIICHHBIH 3-O-4JICHHBIH Te€TEPOLMKIOATKIIL,
/1€ 3aMECTUTENIN HE3aBUCUMO BBIOpPAaHbBI U3 THAPOKCH, rajiorena, nuaHo, HuTpo, Ci-Csankuna,
rayioreHaykmia, ruapokcu-Ci-Ceankuna, ankokcu u ankokcu-Ci-Ceankuna,

Q! BbiGpan u3 -OC(=0)NR*-, -S- u -NR*-; npennoururensno, Q' mpencrasnser
coboit -OC(=0)NR*!-;

Q’ Bbibpan u3 -O-, -OC(=0)NR*'-, -S- u -NR¥-; npeanoururensho, Q* npencrasnser
coboii -O-;

Q? BLIOpaH U3 BO3MOXHO 3aMEIIEHHOTO (heHMNA, BO3MOKHO 3aMELIEHHOro 3-6-
4JIEHHOTO HAChIEHHOTo reteponukia, -OR* u -N(R**),, rne samecturenu Ha dpenune u 3-6-

YJICHHOM HACBIICHHOM I€TCPOLUKIIC HE3aBUCUMO BbI6paHbI U3 TUAPOKCH, rajjoreHa, quaHo,
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HUTpO, Ci1-Ceankumna, ramoreHankmna, ruapokcu-Ci-Ceankunia, ajkokCH U alKoOKCcH-Ci-
Ceanxuna,

Q* BBIOpaH M3 BO3MOXKHO 3aMeleHHOro C3-¢kapOolMKiIa, BO3SMOKHO 3aMEIEHHOro 3-
8-unennoro retepouukia u -OR*? rne samecturenu Ha Ci-skapOolLukiae U 3-8-uleHHOM
reTepOLMKIIC HE3aBUCHMO BBbIOpPAaHbI M3 THAPOKCH, rajoreHa, uuaHo, HUTpo, Ci-Csanmkuna,
rajoreHajKua, runpokcu-Ci-Ceankmna, AJIKOKCH U ankokcu-Ci-Ceankmia;
npeanoututensHo, Q! nmpencrasnser coboit -OR*;

R3*° R R* u R neszaBucumo BBIOpaHBI U3 BOAOPOMA, THAPOKCH, rajoreHa, [HAHO,
HuTpo, Ci-Ceankuma, ramorenankmna, rugapokcu-Ci-Ceankuna, amkokcu U ankokcu-Ci-
Ceankuma, 1 IpeanouTuTensHo kaxaerii u3 R, R3! R u R3¢ npencrasaser coboii Bogopox;

kaxaeiii R*2, R¥ R u R¥® nesapucumo BeIOpan U3 Bomopona, r’MAPOKCH, raloreHa,
uuaHo, HuTpo, Ci-Ceankuna, ranoreHankumia, rugpokcu-Ci-Ceankumia, aqkOKCH U aJIKOKCH-
Ci-Csankuna, rae He 6onee uem asa u3 R¥, R¥ RY u R*® npencrasnsior coboii ruppokcy;
HampuMep, NPenouTUTeNbHO Kaxkapli u3 R*?, R¥ R¥ u R*® npencrapnser coboii Bomopor;

kaxbiii R** BeIOpan u3 Bonopona, Bo3MoskHO 3aMerneHHoro Ci-Ceankuna, BO3MOKHO
3aMeIEHHOTO KapOOIMKIIa M BO3MOXKHO 3aMEIeHHOT0 TeTepoLUKIIa, Tae 3amectutenu Ha Ci-
Csankwma, kapOOIMKJIa M TeTePOLIMKIIa HE3aBICHMO BBIOPAHBI B KAXKIIOM CJIydae U3 THIPOKCH,
ranorena, nuaHo, HuTpo, C1-Csalkokcu, KapOOLUKIA M NeTepOLMKIA; NPeAnoYTHTENbHO, R
npencrasisier coooit Bogopon wim CHz;

kaxnpii R* Beibpan u3 Bomopoma, Ci-Ceasikuma, rajgoreHankuna u ankokcu-Ci-
Ceanxuna,

kaxpiii R* Bpibpan u3 Bomopoma u Bo3MoxkHO 3amemeHHOH C1-CoalKumbHOM
TPYMIIbI, € 3aMECTUTESIMH HE3aBHUCHUMO BBbIOpaHbI B KAXKAOM Clly4ae U3 THAPOKCH,
rajoreHa, uaHo, HUTpo, rpymnmbl C2-CsaTKOKCH, KapOOLMKIIA U T€TEPOLIUKIIA,

kaxpii R*!' Bpibpan u3 Bomopoma M Bo3MoxkHO 3amemieHHOH Ci-CoankunbHOM
TPYMIbI, TJA€ 3aMECTUTESIMH HE3aBHUCHUMO BBIOPaHBI B KAXKAOM Clly4ae U3 THAPOKCH,
rajioreHa, uaHo, HUTpo, rpymnmbl C2-CsaTKOKCH, KapOOIMKITA U T€TePOLIUKIIA;,

kax bl R* BpIOpan u3 Bonopona, Bo3MoskHO 3aMerneHHoro Ci1-Coankuia, BO3MOKHO
3aMeIEHHOTO KapOOIMKIIa M BO3MOXKHO 3aMEIeHHOTO TeTepPOLIUKIIa, Tae 3amectuTenu Ha Ci-
Crankwma, kapOOIMKJIa M TeTePOLIMKIIa HE3aBIUCHMO BBIOPAHBI B KAXKIIOM CITydae U3 THIPOKCH,
rajioreHa, uuaHo, HuTpo, Ci-Crankokcu, kKapOOIMKIa U TeTePOLNKIIA.

B HeKOTOpPBIX BOIUIOIEHMSX i1 coequHenus wim conu dopmyasl (1), (II-A), (II-A1)

i (II-A2)
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R32 R33

1
"‘{Q 13°Q?
R poibpanus R R ;
R'? BbiOpan u3 BosMokHO 3amemnenHoi rpymmbl Ci-Ceamkokcu; Hampumep, R!Z
npencrapnsier coboit rpynny Ci-Csasnikokcu, u npeanoututensho R mpencrapiser coboit
-OCHzs;
R BriGpan u3 Bo3MoxkHO 3amemmeHHoil rpymmbl Ci-Ceankokcu; Hampumep, R12
npencrasnser coboit rpynny Ci1-Csankokcu, u nmpeanodtutensno R'? mpencrapnser coboit

-OCHzg;
R37 R38
Q3
\( Q4
14 R35 R36 .

R'* BBIOpaH u3 , “O-(CH2)0.1T u -O-CH(CHz);;

T mpencraBnsier coOOl BO3MOXKHO 3aMEIIEHHBIH 3-O-UJICHHBIH Te€TEPOLMKIOATKIIL,
71 3aMECTUTENIN HE3aBHCUMO BBIOpPAaHbBI U3 THAPOKCH, rajiorena, nuaHo, HuTpo, Ci-Csankuna,
ranoreHaskmna, ruApokcu-Ci-Ceankuna, ankokc u ankokcu-Ci-Ceankuna,

Q! Bbibpan u3z -O-, -OC(=O)NR*- u -NR*-;

2

npennoututenbHo, Q' mpencrapnser
coboii -O-;

Q’ Bbibpan u3 -O-, -OC(=0)NR*'-, -S- u -NR¥-; npeanoururensho, Q* npencrasnser
coboii -O-;

Q? BbIOpaH U3 BO3MOXHO 3aMELIEHHOTO (EHUJIA, BO3MOKHO 3aMEIeHHOro 3-8-
4JIEHHOTO HachllleHHoro rerepouukna u -N(R*)2, rme 3amecturenu na ¢enune u 3-8-
YJICHHOM HACBIIICHHOM I'€TCPOLUKIIE HE3aBUCUMO BbI6paHI:>I N3 TUAPOKCH, rajlore¢Ha, quaHo,
HuTpo, Ci-Ceankuma, ramorenankmna, ruapokcu-Ci-Ceanmkuna, amkokcu U ajnkokcu-Ci-
Ceanxuna,

Q* BbIOpaH U3 BO3MOXKHO 3aMelieHHOro Ci-gkapOoLMKIa, BO3MOKHO 3aMEIEHHOro 3-

2

8-unenHoro rerepouukna u -OR* rme 3amecturenu Ha Ci-skapOouukie M 3-8-4eHHOM
reTepoOLMKIIe HEe3aBUCHMO BBIOPAHBI M3 THAPOKCH, TajoreHa, nuaHo, HutTpo, Ci-Csanmkuna,
rajoreHajKuia, ruapokcu-Ci-Csankuna, aJIKOKCU U ankokcu-Ci-Ceankuna;
npeanoututensHo, Q! mpencrasusier coboit -OR*;

R*° R R* u R neszaBucumo BbIOpaHbI U3 BOAOPOA, THAPOKCH, rajoreHa, LHaHoO,
HUuTpo, Ci-Ceankumna, ramoreHankmna, rugpokcu-Ci-Ceankuna, amkokcu U ajnkokcu-Ci-

Ceankuia, u npennoututeabao kaxabii u3 R, R R* u R3¢ npencrasisier coboii BOIOPOL;
2 2 2 2

kaxaeii u3 R¥2, R¥ RY u R*® nesasucumo BbIOpaH u3 Bomopoma, THAPOKCH,
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rajioresa, 1uaHo, HUTpo, Ci-Csankuna, ranoreHankuna, ruapokcu-Ci-Cealikuia, ajikokCu U
ankokcu-Ci-Ceankuna, rae He Oosee uem apa u3 R*> R¥ R u R*® npencrasnsor coboii
TUAPOKCH, HAMIPUMEP, MPEANOYTHTENbHO Kaxabli u3 R*2 R*¥ R¥ u R*® npencrasnser coboi
BOJIOPOJ;

kaxnpiii R* BeiGpan u3 Bonoposa, BO3MOkHO 3amemieHHoro Ci-Csalikuna, BO3MOXKHO
3aMEIICHHOr0 KapOOLMKIa M BO3MOXHO 3aMEIIEHHOrO TeTepPOLMKJIA, INIe 3aMECTHTEIH Ha
Ci-Csankune, kapOOLMKIIE W TETEPOLMKIIE HE3aBUCUMO BBIOPAHBI B KAKAOM ClIydae W3
TUAPOKCH, rayjoreHa, wnuaHo, HUTPO, Ci1-Ceankokcu, KapOOUMKIA ¥ TeTePOLHUKIIA,
npeanouTutensHo, R** npencrasnser co6oit Bogopon unu CHs;

kaxbiii R*° Bpibpan u3z Bomopona, Ci-Csasnkuna, rajoreHankuna ¥ ankokcu-Ci-
Ceanxuna,

kaxaeii R* BoiOpan u3 Bomopoma u BosMmoxkHO 3amemieHHON Ci-CealKUIbHOIM
IPYIIIBL, TAE€ 3aMECTHTENN HE3aBUCHMO BBIOPAHBI B KAKIOM CIIydae M3 THAPOKCH, TaJOreHa,
uaHo, HUTPO, rpynmbl Cz-Ceankokcu, KapOOLMKIIA ¥ TeTePOIUKIIA;, ’

kaxaeii RY BoiOpan u3 Bomopoma u Bo3MoxkHO 3aMemneHHON Ci-CealKUIbHOIM
IPYIIIBL, TAE€ 3aMECTUTENN HE3aBUCHMO BBIOPAHBI B KAKIOM CIIydyae M3 THAPOKCH, TajoreHa,
uaHo, HUTPO, rpynmbl Cz-CeankokcH, KapOOLMKIIA U TeTePOIUKIIA;, ’

kaxbiii R* BeiOpan u3 Bonopona, Bo3MoskHO 3aMerneHHoro Ci-Crankuna, BO3MOKHO
3aMEIIEHHOr0 KapOOLMKIa M BO3MOXHO 3aMEIEHHOrO IeTepPOLMKIIA, I7le 3aMECTHTENIH Ha
Ci-Crankune, kapOOLMKIIE U TeTEPOLMKIE HE3aBUCHMO BBIOpAaHBI B KAKAOM Clydae H3
T'HAPOKCH, rajioreHa, 1iuaHo, HuTpo, C1-Crankokcn, kKapOoIMKIIa U reTepOIHKIIA.

XUMHYECKHE COEAMHEHUs, HMEIOIINe JBOHHBIC YIJIEPOA-YIIePOAHbIE CBSI3U WJIH
JBOWHBIE yTJIEPO-a30THBIE CBSI3U, MOTYT CYIIECTBOBATh B Z- miu F-popme (wnu yuc- wim
mpanc-popme). bonee TOro, HEKOTOpbIE XUMHUYECKHUE COEAMHEHHUS MOTYT CYIIECTBOBATH B
Pa3JIMYHBIX TayTOMEPHBIX (popmax. Ecim KOHKpETHO He yKa3aHO WHOE, ONMCAHHBIE B TAHHOM
JIOKYMEHTE COeIMHEHHsI BKJIIOYAIOT TaKXKe BCe Z-, [~ 1 TayTOMepHbIE (POPMBIL.

"TayTOoMep" OTHOCHUTCSI K MOJIEKYJIE, B KOTOPOH BO3MOXKEH MEPEHOC MIPOTOHA C OJJHOTO
aToMa MOJIEKYJIbI Ha JIPyroil atoM TOW ke MoyeKyJsbl. COoequHEeHHs, NPENCTaBICHHbIC B
JaHHOM JOKYMEHTE, B HEKOTOPBIX BOIUIOLICHUSX CYIIECTBYIOT B BHJAE TayTOMEpoB. B
Cly4asix, KOTrJa BO3MOXKHA TayTOMepHs, OyAeT CyIecTBOBaTb XHWMHYECKOE PaBHOBECHE
TayTOMepoB. TOYHOE COOTHOLIEHHE TAayTOMEPOB 3aBUCHUT OT HECKOJBKUX (PaKTOPOB,
BKJIFOUAIOIINX (PU3NYECKOe COCTOsIHME, Temreparypy, pactsopurtens u pH. Hexoropsie

IIPUMEpBI TAYTOMEPHOT'O PABHOBECHS BKIIHOYAIOT:
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CoenuHeHMsl, pAaCKPbIThie B JaHHOM JOKYMEHTE, B HEKOTOPBIX BOIUIOLICHHUSIX
HCTIONb3YIOTCS B Pa3HBbIX 00OrallleHHBIX M30TOMHBLIX (opMax, Hampumep oboraiieHHbX “H,
SH, 1'C, BC w/umu “C. B 01HOM KOHKPETHOM BOILIOLIEHUM COEIUHEHHE AeiTepUpOBaHO MO
MEHbILIeH Mepe B OIHOM IOJOXEHMU. Takue neiTepupoBaHHble (OPMBI MOTYT OBITH
MOJIy4eHbl MO MeTonuke, onucaHHou B mateHTax CHIA NeNe 5,846,514 u 6,334,997. Kak
onucano B nareHtax CIIIA NeNe 5,846,514 u 6,334,997, nelitepupoBaHuE€ MOKET yJIydIlaTh
MeTabOJIMUYECKYI0 CTa0MIBHOCTD W/WMIM  3(PPEeKTHUBHOCTb, YBENWYMBAas 3a CYET 3TOrO
IPOJOJKUTEIbHOCTD NEHCTBHS JIEKAPCTBEHHBIX CPEACTB.

Ecny KOHKpeTHO He yKa3aHO MHOE, ONMCAHHBIE B JAHHOM JOKYMEHTE COeIUHEHUS
BKJTFOYAIOT TaK)K€ COENMHEHUs], KOTOPble OTJIMYAIOTCS TOJBKO HAJIMYUEM OIHOTO Win Oolee
o0oraiieHHbIX M30TOMOM aroOMOB. Hampumep, COeIUHEHUs, WMEIOIIHEe HACTOSIIHE
CTPYKTYpbI, €CIM HE CUUTaTh 3aMEeHy BOIOPOJAA AEUTEpHEM WM TPUTHEM HIJIA 3aMEHBI
yrnepoga °C- umu *C-oGoraleHHBIM yriepogoM, BXOAST B OOBEM HACTOSIIETO
M300peTeHHsI.

CoenvHeHHsI MO HACTOSILEMY H300PETEHHIO BO3MOXKHO COMEPIKAT HEECTECTBEHHBIE
NPOMOPLIMK ATOMHBIX W30TOMOB HA OJHOM WM 0OJiee aToMax, KOTOPbIE COCTaBJISIOT TaKHe
coenuHeHusi. Hampumep, coenuHeHHs: MOryT ObITb MEYEHbl H30TOMAMH, TAaKHMH Kak,
Hanpumep, aeitrepuit (*H), tputuii (*H), #ion-125 (**’I) unu yraepon-14 (*C). 3amermenue
usoromamu 2H, '1C, 3C, 1C, 15C, 12N, BN, 1N, N, 60, 70, F, '5F, 6F, 17F, 18F, 3§ g
338, 3¢S, ¥Cl, *'Cl, ”Br, ¥Br u I Bce npemycmoTpenbl. Bce H30TOMHBIE BapUAHTHI

COGI[I/IHeHI/Iﬁ MO0 HACTOSALIEMY 1/1306peTeH1/1}0, pPaaArOaKTHUBHBIC WJIN HET, OXBAYCHbBI B o0beMe



87

HACTOSALIETO U300pETEeHNSI.

B HEKOTOPBIX BOIUIOIIEHUSX COCAMHEHHS, PACKPBIThIC B JAHHOM IOKYMEHTE, HMEIOT
HEKOTOpble WU Bce aTombl 'H, 3amenenHble aromamu “H. CrocoGbl cHHTE3a Comepskalux
OeUTepril COEAMHEHWH H3BECTHBI B JAHHOW OOJACTH W BKJIIOYAIOT, HCKIFOYHUTENBHO B
KauecTBE HE OrPAHMYHMBAIOIIETO MPUMEPa, HIXKECIEAYIOIIe CIIOCOObI CHHTE3a.

3amMeleHHbIe TEeHTeprueM COCAMHEHUS] CUHTE3UPYIOT C MCMOJb30BAHUEM PA3JIUYHBIX
croco0O0B, TakMX Kak crocoObl, onucanubie B Dean, Dennis C.; Editor. Recent Advances in
Synthesis and Applications of Radiolabeled Compounds for Drug Discovery and
Development. [In: Curr., Pharm. Des., 2000; 6(10)] 2000, 110 pp; George W.; Varma,
Rajender S. The Synthesis Radiolabeled Compounds via Organometallic Intermediates,
Terpahedron, 1989, 45(21), 6601-21; u Evans, E. Anthony. Synthesis of radiolabeled
compounds, J. Radioanal. Chem., 1981, 64(1-2), 9-32.

JlefiTeprpOBaHHbIE HCXOOHBIC BELIECTBA JIETKOJOCTYIHBI, M HX HCIOJb3YIOT B
crocobax CHHTEe3a, ONUCAHHBIX B JaHHOM JOKYMEHTe, maJisi OOeCneueHusi CHHTe3a
comepXKalluX JEeUTepud COoeAuHEHUH. bonpumioe KONMM4YecTBO COAEpKalUX AeUTepuil
pEareHTOB U CTPYKTYPHBIX €IUHUL] KOMMEPYECKH JOCTYMHO OT TMOCTABIIMKOB XUMHYECKOM
npoaykuuu, Takux kak Aldrich Chemical Co.

CoenvHeHMsI MO HACTOALIEMY HM300PETEHHIO TAK)KE BKJIOYAIOT KPUCTAIMYECKHUE U
amopdHble (OPMbI STUX COCAMHEHHH, (hapMaLEBTHYECKH NPHEMIIEMbIE COJU U AKTHBHbIC
MeTaOONUThI 3TUX COCJUHEHHH, 00Jafarolie TAKUM K€ THIIOM aKTUBHOCTH, B TOM YHCIE,
HarpuMmep, MOJUMOPQBI, TICEBAONONUMOP(BI, COJBBATHL, TUAPATHI, HECOJIbBATUPOBAHHBIE
noauMopdbl (B TOM YHCJIE aHTUAPATHI), KOH(POpMALMOHHBIE NOIMMOPGBI U amopdHbIe
(OpMBI COeTMHEHUT, & TAKXKE UX CMECH.

Hacrosiuym u300peTeHHeM OXBa4deHbl COJM, B YaCTHOCTU (papMaLeBTUYECKU
npueMjIieMble COJM COEAMHEHUH, OMHMCAHHBIX B JAaHHOM JOKyMmeHTe. COeqUHEHUs TII0
HACTOSIIIIEMY U300peTEHHIO, KOTOpBIE 0o0jamarT  IOCTATOYHO KUCJIOTHBIMHU
(YHKLMOHAIBHBIMU TPYMIAMH, JOCTATOYHO OCHOBHBIMH (DYHKLIMOHAJBHBIMH IPYIIAMH HITH
U T€MH, U JPYTHMH, MOTYT B3aUMOJAEHCTBOBAThH C JIOOBIMH M3 MHOXKECTBA HEOPTaHMYECKUX
OCHOBaHMHA U HEOPraHMYeCKUX W OPraHWYeCKUX KHUCJIOT ¢ 00Opa3oBaHHEM  COJIH.
AJIbTepHATUBHO, COCAMHEHHUS, KOTOPbIE MO CBOEH CYTH SIBJISIFOTCS 3apsKEHHBIMH, TaKHE Kak
COENMHEHHUs] C YETBEPTHYHBIM a30TOM, MOTYT OOpa3OBBIBATH COJIb C COOTBETCTBYHOLIUM
NPOTUBOMOHOM, HAmpUMep TaJIOTEHUIOM, TakMM Kak Opomun, xmopun wid ¢ropun, B

YaCTHOCTH OpoMuS.
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CoenuHeHus, ONHMCAaHHBIE B JAHHOM JOKYMEHTE, B HEKOTOPBIX CIIy4asiX MOTYT
CYIECTBOBATh B BHIE AMACTEPEOMEPOB, SHAHTHOMEPOB MM APYTUX CTEPEOU3OMEPHBIX
dopm. CoenuHeHus, TpEACTABIEHHbIE B JaHHOM JOKYMEHTE, BKJIOYAIOT  BCE
JMacTepEeOMEepHbIe, SHAHTUOMEPHbIE U SMUMEpHbIE (POPMBI, a TAKXKE€ COOTBETCTBYIOINUE HX
cMmecH. PasneneHue crepeon3oMepoB MOXKET OBITh OCYIIECTBJIEHO Xxpomartorpaduedl wim B
pesynbraTe OOpa3OBaHHs AHACTEPEOMEPOB U  pa3AeNeHHs MEePeKpPUCTAIUTM3ALUEH WK
xpomarorpadueii, wim moboi ux komOmnHauumeit (Jean Jacques, Andre Collet, Samuel H.
Wilen, “Enantiomers, Racemates and Resolutions”, John Wiley & Sons, Inc., 1981,
BKJIFOUEHHBIH B JIAHHOE OMNHCAHUE MOCPENCTBOM CChUIKH). CTepeonzomepbl MOTYT ObITH
NIOJIY4EHBI TAK)XKE B PE3YJIBTATE CTEPEOCEICKTHBHOTO CUHTE3A.

CrocoObl M KOMIO3WLIMHK, ONMHCAHHBIE B NAHHOM JOKYMEHTE, BKJIIOYAIOT B ceOs
npuMeHeHrne aMopdHbIX (HOpM, a TakkKe KpHUCTaLM4ecKuX (opMm (Takke H3BECTHBIX Kak
nonumop¢er). CoenvHEHHs, ONMUCAHHBIE B JAaHHOM JOKYMEHTE, MOTyT ObITb B (opme
dapmaneBTHyecKH TpUeMIIEMBIX cojiel. Takke B HEKOTOPBIX BOIUIOLICHUSX AKTHUBHBIE
MeTabOJUThl 3THUX COCAMHEHUH, MMEIOINNEe TAaKOH K€ THIl aKTUBHOCTH, BXOISAT B 00BEM
HacTosmero n3odperenus. Kpome TOro, coequHeHHs, ONMUCAHHBIE B JaHHOM JOKYMEHTE,
MOT'YT CYLIECTBOBATh B HECOJIbBATUPOBAHHON (hOpMeE, a TAKKE B CONBBATUPOBAHHBIX (PopMax
¢ (apMaleBTHYECKH NPUEMJIEMBIMH PACTBOPUTENIIMH, TaKUMHM Kak BOZAA, 3TAHON M T.II.
ConpBaTupoBaHHbIE (OPMBI COENMHEHHH, MPEACTABIEHHBIX B IAHHOM JOKYMEHTE, TaKXkKe
CUMUTAIOTCS PACKPBITBIMU B IAHHOM JIOKYMEHTE.

B HEKOTOPBIX BOILIOLIEHHUSIX COEAMHEHUS WU COJIM COCUHEHHUI MOTYT MPEICTaBISATh
co0ol mpoyiekapcTBa, HANpUMep B TeX Ciy4yasX, KOrga TUAPOKCHII B POAHMTEIHCKOM
COEMHEHUH TMPHUCYTCTBYET B BHAE CIOXKHOrO 3dupa miam kapOoHata, Wian KapOOHOBas
KUCJIOTA, MPUCYTCTBYIOINAs] B POJUTEIBCKOM COSTUHEHHUHU, PUCYTCTBYET B BHIE CIIOXKHOTO
s¢upa. TepMuH “TIPOJIEKapCTBO” OXBATHIBAET COEAUHEHUS, KOTOpPble B (HU3HOJOTHUECKHUX
YCIOBHSAX TPEBPALIAOTCA B (PapMalleBTUYECKHE areHThl 1O HACTOALIEMY H300PETEHHIO.
OnHuM U3 cnoco0OB TONyUEHHs! TPOJIEKApCTBA SIBISIETCS BKIFOYEHHE OXHON wiu Oolee
BBIOPAHHBIX TPYMIIUPOBOK, KOTOPBIE THUAPOIHU3YIOTCS B (PH3HOJIOTHMYECKHX VCIOBHSX C
BBICBOOOXKICHHEM JKENTaeMOH MOJIeKyJbl. B Apyrux BOIUIOIIEHHSIX —IPOJIEKAPCTBO
npeBpalaeTcss mox neicTBrueM (PEpMEHTOB >KUBOTHOIO-XO35MHA, HAaNpPHMEP KOHKPETHBIX
KJIETOK-MHIIEHEeH >KHMBOTHOrO-xO3siMHA. Hampumep, cioxkHble >QUpbl WM KapOOHATHI
(Hampumep, CIIOKHBbIE 3(UPBI WU KapOOHATHI CTUPTOB TN KAPOOHOBBIX KUCJIOT U CJIOJKHBIE

a¢upsl  POCPOHOBBIX KHUCJIOT) SBISIOTCS MPEANOYTUTENBHBIMU  MPOJIEKAPCTBAMH 10
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HACTOSIIIIEMY U300PETeHHIO.

IIponexkapcTBa 4acTo OBIBAIOT MOJE3HBIMH, MOCKOJIBKY B HEKOTOPBIX CHTYaLUAX HX
Jerdye BBOAUTD, Y€M POAMTENBCKOE JIEKapCTBEHHOE cpencTBo. K mpumepy, oHH MOryT OBITH
OMOOCTYIHBIMU NIPU MEPOPATLHOM BBEIEHHH B OTJIMYHE OT POJUTENIBLCKOTO JIEKAPCTBEHHOTO
cpencraa. IIponexapcTBa MOryT CIOCOOCTBOBATh YCUJIEHUIO NPOHUIIAEMOCTH COCIMHEHHS B
KJIETKY 10 CPaBHEHHUIO C POIUTEIbCKHM JIEKAPCTBEHHBIM CPEACTBOM. [IposekapcTBo Takke
MOKET UMETh JIYYIIYIO PACTBOPHUMOCTb B (papMarieBTHYECKONW KOMITO3ULMH IO CPABHEHHIO C
POAMTENBCKUM JIEKAPCTBEHHBIM CpeacTBOM. IIposekapcTBa MOTyT OBITH CO3JaHBI B BHIE
OOpaTUMBIX MPOU3BOMIHBIX JIEKAPCTBEHHOI'O CpPEACTBA JJIsi TPUMEHEHUS B KadyeCTBe
MOAU(HUKATOPOB I YCHUIICHHUS TIEPEHOCA JIEKAPCTBEHHOTO CPEACTBA B CAWT-CIIeU(pUIECKHE
TKaHU WIA U1 YBEJIWYECHUS TPOJOJDKUTENIbHOCTH HAXOXKIACHUS JIEKAPCTBEHHOTO CPEACTBA
BHYTPH KJIETKH.

B HEKOTOpBIX BOIUIOLIEHHSIX CTPOSHHUE MPOJIEKAPCTBA YBEJIUYMBAET JIUMOPHIBHOCTD
(dapManieBTUYECKOrOo areHTa. B HEKOTOpPBhIX BOIUIOIIGHUSX CTPOECHHE TMPOJIEKapCTBa
yBennuuBaeT 3 (HEeKTUBHYIO pacTBOPUMOCTH B Bone (cMoTpu, Hanpumep, Fedorak ef al., Am.
J. Physiol., 269:G210-218 (1995); McLoed et al., Gastroenterol, 106:405-413 (1994),
Hochhaus et al., Biomed. Chrom., 6:283-286 (1992), J. Larsen and H. Bundgaard, /nt. J.
Pharmaceutics, 37, 87 (1987); J. Larsen et al., Int. J. Pharmaceutics, 47, 103 (1988); Sinkula
et al., J. Pharm. Sci., 64:181-210 (1975); T. Higuchi and V. Stella, Pro-drugs as Novel
Delivery Systems, Vol. 14 of A.C.S. Symposium Series; u Edward B. Roche, Bioreversible
Carriers in Drug Design, American Pharmaceutical Association and Pergamon Press, 1987,
KOTOpbIE BCE BKJIFOYEHBI B JaHHOE onucanue). COorjacHoO APyroMy BOIUIOIIEHUEO HACTOSIIETrO
U300peTeHnsT MPeUIOKEeHbl CHOCOOBI TOJYYEHHUS OINPEIENICHHBIX BBINIE COCTUHEHHH.
CoenuHeHuss MOryT OBITh CHHTE3UPOBAHBI C HCIOJB30BAHUEM CTaHAAPTHBIX METONOB.
[IpenMyLIeCTBEHHO, 3TH COCAMHEHHUS CHHTE3UPYIOTCS W3 JIETKOIOCTYIHBIX HCXOIHBIX
BEILECTB.

CuHTeTHYeCKHe XUMHUYECKHE TNPEBPALICHUS M METOAOJOTHH, ITOJIE3HbIE B CHHTE3E
COEMHEHUH, ONMMCAaHHBIX B JAHHOM JOKYMEHTE, U3BECTHBI B JAaHHOH OOJIACTH U BKJIFOYAIOT,
Harpumep, Te, kotopele onmcanbl B R. Larock, Comprehensive Organic Transformations
(1989); T. W. Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis, 2d. Ed.
(1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis (1994); n
L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis (1995).

CnocoObI JieueHus
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B HEKOTOpBIX acrekTax HACTOALIEr0 HM300peTeHHs MPENJIOKEH CIoco0 JeueHHs
3a0oneBanuii. Crioco® BKIIFOYAET BBEJEHHE OMHCAHHOIO B JAHHOM JAOKYMEHTE COETUHEHMUs
WJIN COJIM WK (papMaLieBTUYECKOH KOMITO3ULIH.

B HeKOTOpBIX acmekTax HaCTOSIIEero W300peTeHUs NPemJIoKeH CIoco0 JeYeHUs
3aboneBanus. Crocob BkitovaeT BeeneHue coenrnenus ¢ pIC50 9,0 unu Gosee B OTHOIIEHUN
KoMITIekca 1 mumieHn panamuiuaa muekonuraromiero u pIC50 6,0 wiu MeHee B OTHOIICHUH
KOMILJIEKCa 2 MULICHU paraMHIIMHA MIEKOIUTAIOIIErO HY KA LIEMYCsl B 5TOM CYOBEKTY.

B HEKOTOpBIX BOIUIOIIEHHUSX CHOCOO BKJIOUaeT BBeAeHue coenuHeHus ¢ pICS0 B
OTHOLIEHNWH KOMIUIEKCAa | MMINEHM pamaMHMIMHA MJEKONMUTAKOIIEr0 IO MEHbIIEH Mepe
npuMepHo 6,0, mo MeHbLIEH Mepe NpuMepHO 6,5, Mo MeHblIed mepe npumepHo 7,0, mo
MEHBbIIEH Mepe NpuMepHO 7,5, Mo MeHbleld Mepe npuMepHo 8,0, MO MeHbIIEeH Mepe
npuMepHo 8.5, mo meHpuienn mepe npumMepHo 9,0, mo MeHbLIeH Mepe mpuMepHoO 9.5, mo
MeHbleln Mepe npumepHo 10,0, mo MeHbmen mepe npuMmepHo 10,5 nnu no MeHslleld mepe
npumepHo 11,0.

B HEKOTOpBIX BOIUIOIIEHHUSAX CHOCOO BKIIOUaeT BBeneHue coenuHeHus ¢ pIC50 B
OTHOLIEHUHU KOMILIEKCAa | MUIIEHH panaMHLMHA MIEKONMUTAoLEero ot npumepHo 5,0 no 12,0,
ot 5,0 no 11,0, ot 5,0 7o 10,0, ot 5,0 mo 9,0, ot 5,0 mo 8,0, ot 5,0 no 7,0, ot 6,0 no 12,0, ot
6.0 no 11,0, ot 6,0 no 10,0, ot 6,0 70 9,0, ot 6,0 1o 8,0, or 7,0 no 12,0, or 7,0 1o 11,0, ot 7,0
o 10,0, ot 7,0 mo 9,0, ot 8,0 mo 12,0, ot 8,0 mo 11,0, ot 8,0 no 10,0, ot 9,0 no 12,0, ot 9,0 no
11,0, or 9,0 no 10,5 unu ot 9,0 no 10,0 u ¢ pIC50 B OTHOLIEHUN KOMIUIEKCA 2 MHILEHU
panamMuLHa Miekonuraromero ot npumepHo 3,0 no 7,0, ot 3,0 no 6,0, ot 3,0 0o 5,0, ot 3,0
no 4,0, or 4,0 no 7,0 wiu or 4,0 no 6.0. /luamazoHbl MOTyT MNPEACTABISATb COOON WX
KOMOWHALIMIO, HAampuUMeEp, CMoco0 MOKeT BKIOYaTh BBeneHue coenuHenus ¢ pICS0 B
OTHOLIEHUHU KOMIUIEKCa | MHUIIEHM panaMuLMHAa MJIEKONMMUTAIOLIEro OT npuMepHo ot 5,0 no
12,0 u pIC50 B OTHOLIEHMM KOMIUIEKCAa 2 MHUIIEHH panaMHULMHA MIIEKOMUTAIOIIEero OT
npumepHo 3,0 1o 7,0, cmocod MokeT BKIIIOUATh BBeaeHue coequnenus ¢ pICS0 B oTHOmeHNH
KOMIUIeKCa | MUIlIeHH panaMHuLMHA Mjekonurtarouero npumepHo ot 5,0 o 12,0 u pIC50 B
OTHOLIEHUHU KOMILIEKCA 2 MUIIEHN panaMULIMHA MJIEKOMUTAIOIIEro npumMepHo ot 3,0 1o 6,0 u
T.A.

B HEKOTOpBIX BOIUIOIIEHUSX CHOCOO BKJIIO4YaeT BBeneHue coenuHeHus ¢ pICS50 B
OTHOLIEHUHU KOMIUIEKCAa | MUIIEHH paaMHULMHA MIIEKOIUTAoLero npuMepHo ot 5,0 no 12,0,
ot 5,0 no 11,0, ot 5,0 7o 10,0, ot 5,0 mo 9,0, ot 5,0 mo 8,0, ot 5,0 no 7,0, ot 6,0 7o 11,0, ot
6,0 1o 10,0, ot 6,0 no 9,0, ot 7,0 mo 12,0, or 7,0 no 11,0, ot 7,0 no 10,0, ot 7,0 70 9,0, ot 7,0
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1o 8,0, ot 8,0 mo 12,0, ot 8,0 10 11,0 unm ot 8,0 no 10,0.

B HEKOTOpBIX BOIUIOIIEHHUSAX CHOCOO BKJIIOUaeT BBepeHue coenuHeHus ¢ pIC50 B
OTHOLIEHUHU KOMILIEKCA 2 MULIEHHU panaMHuLMHa MICKOIUTAOLIEro NpuMepHo 7,0 uim MeHee,
IpUMEPHO 6,5 UM MeHee, npumepHoO 6,0 uIu MeHee, IPUMEPHO 5,5 UM MeHee, MPUMEPHO
5,0 unu mexee, npuMepHO 4,5 uiu MeHee uiu npuMepHo 4,0 uu MeHee.

B HekOTOpBIX BOIMJIOIIEHUSIX CMOCOO BKJIKOYaeT BBeneHue coeauHenus ¢ pIC50 B
OTHOLLIEHUHU KOMIJIEKCA 2 MUILIEHU parnaMHuIiiHa MIEKONUTAroLero npumepHo ot 3,0 no 7,0,
ot 3,0 1o 6,0, ot 3,0 no 5,0, ot 4,0 no 7,0, ot 4,0 no 6,0, or 5,0 mo 7,0 unu ot 5,0 g0 6,0.

B HEKOTOpBIX BOIUIOIIEHUSX CHOCOO BKJIIOUYaeT BBeneHue coenuHeHus ¢ pICS50 B
OTHOLIEHNWM KOMIUIEKCAa | MMINEHM pamaMHMIMHA MJIEKOMUTAKOIIEr0 IO MEHbIIEH Mepe
npumepHo 6,0, mo MeHpLIeH Mepe NpuMepHO 6,5, Mo MeHblIed mepe npumepHo 7,0, mo
MEHBbIIEH Mepe NpuMepHO 7,5, mo MeHblleld Mepe npuMepHo 8,0, MO MeHbIIEH Mepe
npumepHo 8.5, mo meHpuienn mepe npumMepHo 9,0, mo MeHblIeH Mepe npumMepHo 9,5, mo
MeHben Mepe npumepHo 10,0, mo menbment Mepe npumepHo 10,5, nnn no MeHsluel mepe
npuMmepHo 11,0 u BBemeHue coenunHeHus ¢ plC50 B oTHOIIEHMH KOMIUIEKCAa 2 MUIIEHU
panaMuLHAa MIJIEKONMTANOIIEro npuMepHo 7,0 uau MeHee, NpUMEpPHO 6,5 MU MeHee,
npumepHo 6,0 wimu MeHee, NPUMEPHO 5,5 Wiu MeHee, NpUMepHO 5,0 UM MeHee, MIPUMEPHO
4,5 umu MeHee uimu npuMmepHo 4,0 unu mMeHee. Jlnama3oHbl MOTYT MPENCTaBIISITH COOOH UX
KOMOWMHALIMIO, HampuMep, CIoco0 MOXKeT BKIOYaTh BBeneHue coenuHenus ¢ plCS50 B
OTHOLICHUH KOMIUIEKCa | MHUIIEHHM panmamMHMLMHA MJIEKONUTAIOIIEr0 MO MEHbLIEH Mepe
npumepHo 6,0 u BBeaeHue coenuHeHus ¢ pIC50 B OTHOLIEHHMH KOMILIEKCA 2 MHIIEHH
panaMuIiHa MJICEKOMHUTAIOLIEro npuMepHo 7,0 WIM MeHee, Crnocod MOXKeT BKIHOYATh
BBeneHue coenuHeHuss ¢ pICS50 B OTHOIIEHWM KOMIUIEKCa | MMWIIEHH panmaMULIMHA
MJIEKOIIUTAIOLIEr0 MO MeHbllel Mepe npumepHo 6,0 u BBeneHue coenuHenus ¢ pIC50 B
OTHOLIEHNHU KOMILIEKCA 2 MULIEHU panaMULMHA MIIEKOMUTAIOLIETO NPUMEPHO 6,5 UiIu MeHee
UT.I.

B HEKOTOpBIX BOIUIOMIEHHUSX CIIOCOO CONEPKHUT COCAMHEHUE HMIIH COJIb, PACKPBITHIE B
JAHHOM JIOKYMEHTE.

B HEKOTOpBIX BOIUIOIIEHHSX CIIOCOO BKIIOUAET JJIMTENbHOE BBedEHHE. JmmurenbHOe
BBEJICHHE BKJIIOYAET BBEJCHHE COCAMHEHMsI WM COJIM, ONHUCAHHBIX B JaHHOM JIOKYMEHTE,
€XEeIHEBHO, Yepe3 ACHb, OUH Pa3 B TPU [Hs, OAUH Pa3 B HEAEIO WK ONUH pa3 B MECSILL.

B HEKOTOpBIX BOIUIOIIEHHSX CIIOCOO BKIIOUAET IJIUTENbHOE BBeNeHHE. JmurenbHOe

BBCACHUEC COCANHCHUA CXKEAHCBHO, UCPE3 AC€CHDb, OAUH pa3 B TPU AHsA, OOAUH pPa3 B HCACIIO WUJIHU
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OZIMH Pa3 B MECHLI.

B HekOoTOpBIX BOIUIOLWIEHUSIX CHOCO0 BKIIIOYAET IUTEIbHOE BBeACHHE. J(TuTeNnbHOe
BBEACHUE COCIMHEHUsI IO MEHbBLIEN Mepe €XETHEBHO, Yepe3 AEHb, OUH Pa3 B TPU IHs, OAUH
pa3 B HEAENO WIH OJUH pa3 B MECHL.

B HEKOTOpBIX BOIUIOIIEHHSIX CIIOCOO BKJIIOHUAET IJIUTENbHOE BBedeHHe. JmurenbHoe
BBEICHUE COSIUHEHUSI MAKCUMYM OJIMH pa3 B MECSL, OJIUH pa3 B HENEJI0, OJIUH Pa3 B TPU JIHA
WJIU Yepe3 JIE€Hb.

B HekOTOpBIX BOIIOMIEHUSX CIOCOO BKIIIOYAET IUTEIbHOE BBeleHHe. J[TuTeNbHOe
BBEICHUE COCIMHEHUS MO MEHBIIENH MEPE OIHH Pa3 B A€Hb, JIBa pa3a B A€Hb, TPU pa3a B JICHb,
YETBIPE pas3a B I€Hb, [IATh Pa3 B I€Hb, LIECTb pa3 B ICHb, CEMb pa3 B JICHb, BOCEMb Pa3 B JICHD,
NEeBSITh pa3 B JIEHb, IECATh pa3 B IEHb WK OoJiee.

B HekoTOpBIX BOIJIOMIEHUSIX CIOCOO BKIIOYAET IUTEIbHOE BBeAeHHE. J(TUTeNnbHOe
BBEICHUE COCIMHEHUS] MAKCUMYM JECAThb Pa3 B I€Hb, AEBATH pa3 B JI€Hb, BOCEMb pa3 B JECHb,
CeMb pa3 B JICHb, LIECTh pa3 B JICHb, NATh pa3 B A€Hb, YETHIPE pas3a B I€Hb, TPU pa3a B [ICHb,
7IBa pasa B J€Hb WJIU MEHEE.

B HekOoTOpBIX BOIUIOMIEHUSIX CHOCOO BKIIIOYAET IUTEIbHOE BBeACHHE. J[TUTeNnbHOe
BBEICHUE COCIMHEHUs TPUMEPHO OT OJHOIO 10 AECITH pa3 B A€Hb, OT OJHOTO A0 AECBATH Pa3
B JIEHb, OT OJHOI'O 10 BOCBMHM pa3 B JI€Hb, OT OAHOIO A0 CEMH pa3 B AE€Hb, OT OJHOIO 10
LIECTH pa3 B JI€Hb, OT OJHOIO AO IATH pa3 B AE€Hb, OT OAHOIO NI0 YEThIPEX pa3 B AE€Hb, OT
OZIHOTO 0 TPEeX pa3 B I€Hb UJIU OT OJHOIO 10 ABYX Pa3 B JI€Hb.

B HEKOTOpBIX BOIUIOIIEHHSX CIIOCO0 BKJIIOHUAET IJIUTENbHOE BBedeHHe. JmurenbHoe
BBEJICHUE COEIMHEHMs [0 MEHbIIEH Mepe uepe3 KaKIblil ONUH A€Hb, BTOPOU A€Hb, TPETHUM
J€Hb, YETBEPTHIN JIEHb, MSTHIN IE€Hb, IIECTON JeHb, CEAbMOM AeHb WK OoJIee.

B HeKOTOpBIX BOIUIOMIEHUSX CIOCOO BKIIIOYAET IUTEIbHOE BBeAeHHE. J[TuTeNbHOe
BBE/ICHUE COEAMHEHUS] MAaKCUMYyM 4Yepe3 KaKIbli CeIbMOU JIeHb, LIECTON AEHb, MATHIA IEHb,
YETBEPTBIN A€Hb, TPETUH I€Hb, BTOPOU J€Hb UJIN MEHEE.

B HekOoTOpBIX BOIJIOMIEHUSX CIOCOO BKIIOYAET JIUTEIbHOE BBeACHHE. J[TUTeNbHOe
BBEJCHUE COEIMHEHUs] MPUMEPHO OT uUepe3 KaKAbl OJUH JE€Hb OO0 CEAbMOrO [IHs, uepes
Ka)XIbIi OAWH JI€Hb 10 CEABMOIO IHs, OT Uepe3 KaKAbId OJUH JE€Hb OO CEIbMOIO AHS, OT
yepes3 KaXAblil OUH JI€Hb 10 MATOrO AHS, OT Yepe3 KaKIAbId OJUH ACHb A0 YETBEPTOrO JIHS,
OT 4epe3 KaXAblil OAWH J€Hb A0 TPEThEro AHS WU OT Yepe3 KaKIbli OAUH JI€Hb 10 BTOPOrO
JTTHS.

B HEKOTOPBIX BOIUIOLCHUAX CIoco0 BKJIIOYAET JJIUTCIIBHOC BBCACHUCEC. I[nHTeanoe
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BBEJICHHE COEANHEHHUsI 110 MEHbILIEeH Mepe OAMH pa3 B HEJEINIO, /1BA Pa3a B HEAEINIO, TPU pasa B
HEZeNI0, 4YeThIpE pa3a B HEMAENI0, NATh pa3 B HENEN0, IIECTb pa3 B HENENI0, CEMb pa3 B
HEJIeN0, BOCEMb Pa3 B HENIENIO, AEBSTh Pa3 B HEACIIIO, IECATh Pa3 B HEAEIIO Hiu Oosee.

B HEKOTOpBIX BOIJIOIIEHHSAX CHOCOO BKIIOYAET UIUTEIbHOE BBeAeHME. JlmurenbHoe
BBEJICHUE COCITMHEHUS] MAKCUMYM JIECATh pa3 B HEAENIO, EBATh pa3 B HENEJIO, BOCEMb pa3 B
HEJeNI0, CeMb pa3 B HENENI0, IIeCTh pa3 B HENEeNo, IATh pa3 B HENEN0, YeThIpe pas3a B
HEZIeNIo, TP pas3a B HENEINIO0, [1Ba pa3a B HEJENO UK MEHee.

B HEKOTOpBIX BOIUIOIIEHHSX CIIOCOO BKJIIOYAET JJIUTENbHOE BBedeHHe. JmurenbHOe
BBEJICHHE COEIUHEHHUs OT MPUMEPHO OJHOIO pasza B HENENIO A0 AECATHU pa3 B HEHEN0, OT
OJTHOTO pa3a B HENENIO 10 AEBITH Pa3 B HENEN0, OT OJHOrO pas3a B HEEeNI0 O BOCbMH Pa3 B
HEZeNI0, OT OJIHOTO pasa B HEJEN0 A0 CEMU pa3 B HEAeNI0, OT OAHOIO pasa B HEAENo 0
LIECTH pa3 B HEJENI0, OT OJHOIO pa3a B HEMAENIO N0 ISTH pa3 B HEAENIO, OT OJHOrO pasa B
HEZIEeNIO JI0 YeThIpeX pa3 B HEAEJI0, OT OAHOIO pasa B HEAENIO A0 TPeX pa3 B HENEI0 MU OT
OJIHOTO pa3a B HEZEJIO 70 ABYX pa3 B HENEO.

B HEKOTOpBIX BOIUIOIIEHHSX CIIOCOO BKIIOUAET IJIUTENbHOE BBeNeHHE. JmmurenbHOe
BBEJICHUE COEAMHEHUs 10 MEHbIIEH Mepe OIHMH pa3 B MECHLl, JIBa pa3a B MeCsL, TPU pas3a B
MeECSL, YEThIpe pa3a B MeECHLl, MATh pa3 B MECHL, LIECTb pa3 B MECSL, CEMb pa3 B MECHILI,
BOCEMb pa3 B MeECHL, AEBSATh pa3 B MeECsL, AECITb pa3 B MECHL, JBaALATh pa3 B MECHLI,
TPUILATD Pa3 B MECILI, MIECTBAECAT pa3 B MECALL, IEBIHOCTO pa3 B MECSAL] UIH OoJiee.

B HEKOTOpBIX BOIUIOIIEHHSAX CHOCOO BKIIOYAET UIUTEIbHOE BBeAeHMe. JlmurenbHoe
BBEJICHUE COEIUHEHUS] MAKCHUMyM JE€BSTHOCTO pa3 B MECsL, LIECThAECAT pa3 B MeECHL,
TPUALATH pa3 B MECSI, ABAALATh pa3 B MECSI, IECATh pa3 B MECSI, IEBITh pa3 B MECSIII,
BOCEMb Pa3 B MECSI, CEMb Pa3 B MECSI, MIECTh pa3 B MECALL, IMSITh Pa3 B MECSI, YEThIPE pas3a B
MeCsILI, TPH pa3a B MECHL], /1Ba pa3a B MeCSI] UJIU MEHee.

B HEKOTOpBIX BOIUIOIIEHHSX CIIOCOO BKJIIOUAET MJIUTENbHOE BBedeHHE. JurenbHOe
BBEJICHHE COEANHEHUsI OT IPUMEPHO OJJHOTO pasa [0 I€BSIHOCTO pa3 B MECSII, OT OJTHOTO pa3a
710 LIECTUAECATH pa3 B MeCsLl, OT OAHOIO pasa /10 TPUALATH pa3 B MeCsL, OT OJHOIO pas3a 10
ABaALIATH pa3 B MECSL], OT OJJHOTO pa3a A0 AECITH pa3 B MeCsAL, OT OJHOIO pasa 10 AEBATHU Pa3
B MeCsIll, OT OIHOTO pa3a J0 BOCbMH pa3 B MeCsL, OT OJHOIO pa3a 0 CEMU pa3 B MECsLl, OT
OJIHOTO pasa 10 IIECTH pa3 B MeCsL], OT OJHOTO pas3a A0 MATU pa3 B MECALl, OT OJHOTO pas3a 10
YeThIPEX pa3 B MECALl, OT OJTHOT'O pa3a [0 TPeX pa3 B MeCsALl UM OT OJHOTO pas3a 0 ABYX pa3 B
MECsILI.

B HEKOTOPBIX BOIUIOLCHUAX CIoco0 BKJIIOYAET JJIUTCIIBHOC BBCACHUC. I[nHTeanoe
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BBEJICHHE YKA3aHHOTO COSUHEHUs Ha MPoTspkeHnu 60 cyTok uimu 6osee.

B HEKOTOpBIX BOIUIOIIEHUSX CIIOCOO BKIIOUAET IJUTENbHOE BBedeHHe. JmurenbHoe
BBEJICHHE YKA3aHHOTO COeUHEHUs Ha MPoTspkeHNnH 90 cyTok uimu dosee.

B HEKOTOpBIX BOIJIOIIEHHSAX CHOCOO BKIIOYAET UIUTEIbHOE BBeAeHME. JlmurenbHoe
BBE/ICHUE YKA3aHHOTO COeIUHEeHUs Ha mpoTsukeHuu 180 cyTok mnu Gonee.

B HEKOTOpBIX BOIJIOIIEHHAX CHOCOO BKIIOYAET IUIUTEIbHOE BBeHeHMe. JlmurenbHoe
BBEJICHUE BKJIIOYAET BBEJECHUE COCUHEHUs Ha MPOTSHKEHUH MO MeHbLIeH Mepe npumMepHo 30
cyTok, 60 cytok, 120 cytok, 180 cytok, 240 cytok, 300 cyrok, 360 cytok, 720 cytok, 1440
cyToK, 2880 cytok 5760 cytok, 11520 cyTok nuim Hoiee.

B HEKOTOpBIX BOIUIOIIEHHSX CIIOCOO BKJIOUAET IJIUTENbHOE BBeOEHHE. JurenbHOe
BBEJICHHUE BKJIIOYAET BBEICHNE COCIUHEHMs HA MPOTskeHU! OT npumepHo 30 cytok no 11520
CyTOK, oT 30 cyTok 1o 5760 cyTtok, ot 30 cyrok 1o 2880 cyTok, ot 30 cyrok 1o 1440 cyrok,
ot 30 cytok 0 720 cyTtok, ot 30 cyrok no 360 cytok, ot 30 cytok 1o 300 cyTok, ot 30 CyTOK
1o 240 cytok, ot 30 cyrok no 180 cyrtok, ot 30 cyrok 10 60 cyrok, ot 180 cyrok no 11520
cyTok, ot 180 cyrok go 5760 cyrok, ot 180 cyrok go 2880 cyrok, ot 180 cyrok mno 1440
cyTOK, oT 180 cyTtok 1o 720 cytok, ot 180 cyrok no 360 cytok, ot 180 cyrok no 300 cyTok,
ot 180 cyTok no 240 cytok, ot 360 cyrok no 11520 cyrok, ot 360 cyTok no 5760 cyTokK, OT
360 cytok no 2880 cyTok, ot 360 cyrok no 1440 cytok, ot 360 cyrok no 720 cyTok, ot 1440
cytok 10 11520 cyrok, ot 1440 cytok no 5760 cytok unu ot 1440 cyrok 1o 2880 cyTOK.

B HekoTOpbIX BOmUIOLIEHUsX 3a0oneBaHne B Crocodax, OMHMCAHHBIX B JTaHHOM
JAOKYMEHTE, BbIOPAHO U3 XPOHUYECKOTO 3a00JIeBaHMS.

B HEKOTOpBIX BOILIOLICHUSIX XPOHHYECKOe 3a00NieBaHHE B CHOCo0ax, OMUCAHHBIX B
JaHHOM JOKYMeHTe, BbiOpaHO u3 3aboseBanusi, npu kotopoMm mTORC1 runepakTHBUpOBaH,
i 3ab0seBaHue, MPU KOTOPOM Moie3HO nHruonposanue aktuBHOCTH mMTORCI.

B HEKOTOpBIX BOIUIOMICHUSX XPOHHYECKOe 3a00NieBaHHE B CHOCOOAaX, OMUCAHHBIX B
JaHHOM JIOKYMEHTE, BbIOPaHO M3 3a00JieBaHMs, NMPH KOTOPOM IOJIE3HO HWHTHOMPOBAHUE
mTORC1. Hampumep, mnojie3HsiM OyneT yaydII€HHE OFHOTO CHMIITOMA, CBSI3aHHOTO C
XPOHHYECKHM 3200JICBAHUEM.

B HEKOTOpBIX BOIUIOMIEHUSX XPOHHUYECKOe 3aboyieBaHHE B CHOCOOax, OMHCAHHBIX B
JAHHOM JIOKYMEHTE, BbIOPaHO M3 3a00JE€BaHUs, IIPH KOTOPOM OYAET MOJIE3HBIM CENEKTUBHOE
unruduposanue mTORC1 ornocurensHo nHrnOupoBarns mTORC2.

B HEKOTOpBIX BOIUIOMIEHUSX XPOHHMUYECKOe 3a0oyieBaHHE B CHOCO0ax, OMHCAHHBIX B

JAHHOM JOKYMEHTE€, BBIOPAaHO W3 HEHpPOAEreHepaTUBHOrO 3a00JIeBaHUs, HEHPOKYTAHHOIO
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3a0oneBaHus, HapylIeHUss pa3BuUTHs HepBHOW cuctembl, mTORomatuuii, Taymatui,
KOTHUTUBHBIX  PaCCTPOMCTB,  JMIUJIENCUH, PACCTPOMCTB  ayTUCTUYECKOTO  CIEKTPA,
ayTONMMYHHBIX  3a0oneBaHuii, Mertabonuueckux 3adoneBaHuii, paka, 3aboJeBaHUIA,
CBSI3aHHBIX C HapylLIeHUEeM ayTodarud, HHPEKIIHMOHHBIX 3a00JeBaHUH, CEPAEYHO-COCYAUCTHIX
3a00J1eBaHM, MbILIEYHO!H aTpo(uu, BOCTIANIUTENbHBIX 3a00I€BaHMI, TIa3HbIX OONe3Hel min
BO3PACTHBIX 3a00sieBaHMiA, KOTOpble nMpuBOAIT K runepaktuBaun mTORCI, BKIFOYAKOIINX
CHIDKEHHE UMMYHHOH aKTHBHOCTH Y TIOKHUJIBIX JIFOJEH.

B HEKOTOpBIX BOIUIOMICHUSIX XPOHHYECKOe 3aboyieBaHHE B CHOco0ax, OMUCAHHBIX B
IaHHOM JOKyMeHTe, npencrasisier coboit mTORomnarwHro.

B nekotopeix BomtomeHusix mTORomatus B crnocobax, OMUCAHHBIX B JAaHHOM
JOKYMEHTE, MPEACTABISIET COOON TyOEPO3HBII CKIIEPO3.

B nekotopeix BomtomeHusix mTORomatus B crmocobax, OMUCAHHBIX B JAaHHOM
JOKYMEHTe, TpeACTaBisieT co0ol TyOepo3HbIil CKJepo3, (OKAJbHYIO KOPTHUKAIBHYIO
nucriasuro wim PTEN (romonor ¢ocdarassl u TeH3nHA) 3a001eBaHIE.

B HEKOTOpBIX BOIUIOLIEHHSX CHMITOM XPOHHYECKOro 3a00JIeBaHUSI MOKET
NPEACTABIATh COOON 3MUIeNnTU(HOPMHYIO AKTHBHOCTb.

B HEKOTOpBIX  BOIUIOLIEHHSX  XPOHHYECKOe 3a00JeBaHHE  MOXKET  OBITh
OXapakTEepU30BAaHO HAKOIUIEHHEM I10 MeHbluel Mepe OmHoro adeppaHtHoro Oenka. B
HEKOTOPBIX Cllydasix abeppaHTHBIN Oelok MOxkeT ObITh BbIOpaH U3 ajb(a-CHHYKIEHHA, Tay,
6era-amuinonna, TDP-43 u BRCA1. B HekoTophIX ciyuasx abeppaHTHBII OeJIOK MOXKET OBITh
BbIOpaH, HO Oe3 orpaHuueHus, U3 anb(a-CHHYKJIEnHa, Tay, Oera-ammionna, TDP-43 w/umm
BRCAL.

B HEKOTOpBIX BOIUIOIIEHUSX 3a00NeBaHHE MOXKET ObITh BBIOpAHO M3 3a00JI€BaHUS,
BBIOPAHHOTO M3 HEWPOAETeHEePaTUBHOTO 3a00JIEBAHUSI WJIM HAPYIIEHUS PAa3BUTHUS HEPBHOM
CHCTEMBI.

B npyrom acmekre cnoco0 MOXKET IOMOJHHUTENbHO BKJIOYATh B Ce0sl BBEIEHUE
cenexktuBHOro B ortHomeHHH MTORCI1 arenta ¢ ApIC50 5,0 mmm Gonee, rme ApICS0
npenctasisier coboit pasauny mMexay plC50 B ornomennn mTORC1 u pICS0 B oTHOmEHNH
mTORC2.

B HEKOTOPBIX BOIUIOLIEHUSIX CIIOCOO MOKET BKJIOUATH B Ce0s BBEICHUE COCIMHEHUS C
ApICS50 4,5 wnu 6onee.

B HEKOTOPBIX BOIUIOLIEHUSX CIIOCOO MOKET BKJIIOUATH B Ce0sl BBEZICHUE COCIMHEHUS C

ApIC50 no menbiueli Mepe npumepHo 2,0, MO MeHbLIEH Mepe NpUMEpPHO 2,5, MO MeHbLIeH
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Mepe nmpuMepHo 3,0, Mo MeHbIIeH Mepe NPUMEPHO 3,5, Mo MeHbUIen Mepe npuMepHo 4,0, 1o
MEHbIIEH Mepe npuMepHO 4,5, Mo MeHblIed Mepe npuMepHo 5,0, MO MeHbIIEeH Mepe
MPUMEPHO 5,5 UM MO MEHbLIEH Mepe NpUMEPHO 6,0.

B HEKOTOpBIX BOIUIOLIEHUSX CHOCOO0 MOXKET MAOMOJIHUTENbHO BKIIKOYATh B CeOs
BBeneHne coenuHenus ¢ ApIC50 ot mpumepno 2,0 no 7,0, ot 2,0 no 6,0, ot 2,0 no 5,0, ot 2,0
mo 4,0, ot 3,0 mo 7,0, ot 3,0 go 6,0, ot 3,0 mo 5,0, ot 4,0 mo 7,0, ot 4,0 no 6,0 unu ot 5,0 mo
7,0.

dapmaneBTHYECKHE KOMIIO3HLIHHU

Komnosunmm u crnocoObl, ONMUCAaHHbIE B JAHHOM JOKYMEHTE, MOXHO CUUTATh
NIOJIE3HBIMH B KauecTBe (hapMaleBTHYECKUX KOMITO3UIMH JIJIsl BBEACHUS HY)KIAOIIEMYCS B
3ToM CcyOBekTy. PapmMareBTHUECKHEe KOMIIO3WUIMH MOTYT COAEpKaTb MO MEHBbIIEH Mepe
COEAMHEHUs] WJIM COJIM, ONHCAaHHBbIE B JAaHHOM JOKYMEHTE, WU OAWH uian Ooee
(apManieBTHIECKH TPHEMIIEMbIX HOCUTEJNIEH, pa3baBuTeNnell, SKCIIMITUEHTOB, CTAaOUIIN3aTOPOB,
AMCTIEPTUPYIOIIUX ar€HTOB, CYCIEHINPYIOIINX areHTOB H/HITH 3aryCTUTEIIEeH.

dapmaneBTHYECKUE KOMITO3UIIMA MOTYT OBITh IMPHUIOTOBJIEHBI C HCIIOJb30BAHHEM
ogHOro MM Oosee (PU3NONOTUYECKU NMPUEMIIEMBIX HOCHTENEH, COMepKAIUX SKCIIUITUEHTHI 1
BCIIOMOTaTeNbHbIE BellecTBa. [ [pUroToBneHne KOMIO3UIIUN MOKET ObITh MOIU(HUIIIPOBAHO B
3aBHUCUMOCTH OT BbIOpaHHOrOo myTd BBefeHHs. PapmareBTHUECKHE KOMITO3ULHH,
cofiepKalliie COEAMHEHHE WIM COJb, KaK ONUCAHO B JAaHHOM JOKYMEHTE, MOTYT OBITh
W3TOTOBJICHBI, HAapUMEp, NyTeM JHO(PIIN3ALNN COEAMHEHUS WIH COJIM, CMEIIUBAHUS,
pPacTBOPEHMs], SMYJIbIMPOBAHUs, MHKAICYJIMPOBAHUS WIM 3aXBaTa COCAUHEHUS] WJIH COJIU.
dapmarieBTHUYECKHE KOMIO3HIIMU MOTYT TaK)K€ CONEepKaTh COENUHEHUS WJIH COJIH,
ONHCAHHbIE B JAaHHOM JOKyMeHTe, B (opme CBOOOAHOrO OCHOBaHMS WU B (opme
(bapMaleBTUYECKH TPUEMIIEMON COJIH.

dapMareBTHUECKHE KOMIIO3ULIMK, OIHCaHHblE B JAHHOM JOKYMEHTE, MOTYT
cozepykaTh MO MEHbIIEH Mepe ONWH AKTUBHBIM WHIPENUEHT (HampuMmep, COSAMHEHHUE WU
CONb). AKTHUBHBIE HMHIPEAMEHTBl MOTYT OBITh  3aKJIIOYEHbl B  MHKPOKAIICYJIbI,
NPUTOTOBJICHHBbIE,  HANpUMep, KOALEPBALMOHHBIMM  METOAaMHU  WIH  Mexk(asHOH
nojuMepuzanuell  (HampuMep,  THMAPOKCUMETWILEIUTIOJO3HbIE WM JKEJATHHOBBIE
MHUKpPOKATCyJIbl ¥  TOJMMETWIMETALUJIATHbIE  MHKPOKAIICYJIbl  COOTBETCTBEHHO), B
KOJUIOU/IHbIE CHUCTEMBl JOCTaBKM JIEKAPCTBEHHBIX CPENCTB (HANpUMEp, JIMIIOCOMBI,
aNbOYMUHOBBIE MHKPOC(EpPbI, MHUKPO3IMYJIbCUH, HAHOYACTULIBI W HAHOKAICYJBI) HIJIA B

MaKpOSMYJIbCUH.



97

dapmaLeBTUYECKUE KOMITO3ULUH, KaK ONHUCAHO B JAHHOM NOKYMEHTE, 4aCTO MOTYT
JOTIOJTHUTEIIBHO CONlepKaTh Oosiee YeM OHO aKTHBHOE COeIMHEHHE (HarpuMep, COeqUHEHNE
WIN COJNb U JAPYTHe€ areHTbl), €CIM 5TO HEeOOXOAMMO M KOHKPETHOrO IIOKa3aHUs,
MOJUIeXKAIIET0  JICUEHUIO. AKTUBHBIE COEAMHEHHS MOTYyT HMETh KOMIUIEMEHTapHbIE
AKTHBHOCTH, KOTOpble HE BO3IEHCTBYIOT HeOJarompusTHO Apyr Ha napyra. Hampumep,
KOMIIO3ULM MOJKET COAEpPKaThb TAKKE XUMUOTEPANEBTUYECKUM areHT, LUTOTOKCHYECKHUH
areHT, LHUTOKHH, WHTMOMTOpP POCTAa, aHTUTOPMOHAJBbHBIN areHT, aHTHAHTHOTCHHBIA areHT
W/ KapOuONpPOTEeKTOp. Takue MOJIeKYJbI MOTYT MNPHCYTCTBOBaTh B KOMOHWHALMU B
KOJINYECTBAX, KOTOPBIE ABJSIIOTCS 3P PEKTUBHBIME JIsi HA3HAYEHHOMN IIEJIH.

Komnosuuun u npenapatsl MOTYT ObITh CTepHIN30BaHbl. CTepuiin3anusi MOKET ObITh
OCyIIecTBIeHa (PUIBTPOBAHUEM ITOCPEICTBOM CTEPUIIbHON (DUIIBTPALIUH.

Komnosuuumm, onucaHHblE B TaHHOM JAOKYMEHTE, MOTYT OBITh MPHUIOTOBJICHBI IS
BBEJICHNUs B BUJE WHbEKUMU. He orpaHnumBaromyie NpuMepel NPenapaTroB ANl UHBEKLHU
MOTYT BKJIFOUaTh CTEPHJIbHYIO(BIH) CYCHEH3HIO, PACTBOP MJIM SMYJBbCHIO B MACISHBIX HIIH
BOJHBIX HocuTensix. Ilomxomsimue MacisiHble HOCHUTENN BKIJIIOYAIOT, HO 0€3 OrpaHudYeHus,
TUNO(HUIBHBIE PACTBOPUTENH WIIM HOCUTENH, TAaKHUE KaK SKUPHbIE Maclla MJIH CUHTETUYECKHE
CJIO’KHBIE 3(UPbI KUPHBIX KHCIOT, WJIH JIUIOCOMBL. BOJHbBIE MHBEKLMOHHBIE CYCIIEH3UU
MOTYT COZI€P>KaTh BELIECTBA, KOTOPbIE YBEINUYHUBAIOT BA3KOCTb CycrneH3uu. CyCreH3Hst MOXKeT
COZIepKaTh TaKXKe MOAXOAALINE CTa0MIN3aTopbl. MHBEKIIMOHHBIE KOMITIO3ULUH MOTYT OBITH
IPUTOTOBJICHBI U OOMIOCHOW WHBEKIMU WM HeNnpepblBHOH MH(Y3MH. AJIBTEPHATHUBHO,
KOMITO3HLIMH, ONHCAHHbIE B JAHHOM JOKYMEHTE, MOTYT ObITh JIMO(DMIN3UPOBAHBI HJIH MOTYT
ObITh B (pOpMe TOPOINKA Ui PA3BEACHUS MEPeA MPUMEHEHHEM MOAXOISAIIMM HOCHTENIEM,
HaIpuMep CTEPUIIbHON almMpOreHHONW BOJOM.

JUist mapeHTepaTbHOTO BBEEHHSI COEIMHEHHSI FUTH COJIM MOTYT OBITh MPUTOTOBJIEHBI B
CTaHIAPTHOHN JIEKaPCTBEHHON WHBEKIMOHHOHN (opMe (Hampumep, MCIOJIb30BaHUE PAcTBOPA,
CYCHEH3UH, 3MYJIbCHH) COBMECTHO C (papMaleBTUYECKU MPHEMJIEMbIM IapeHTEPATbHBIM
HocuteneM. Takue HOCHTENH MOTYyT OBbITb TO CBOGH CYTH HETOKCHYHBIMH M HE
TepaneBTHUeckUMH. HocuremsiMu Moryt ObITh BOHA, (PU3MOJIOTHUECKUN PAaCTBOP, PACTBOP
Punrepa, pactBop nekcTpo3bl U 5%-HbIH CHIBOPOTOUHBIA anbOyMUH denoBeka. HeBonmHbIe
HOCHUTEIH, TaKHe KaK HEJEeTyuyhe Macia M STUIIONEAT, TAKXKe MOTYT ObITh MCIOJNB30BaHbL. B
Ka4eCTBE HOCHTEJEH MOTYT ObITh HCIIONB30BaHbI JIUIIOCOMBL. HocHuTenb MOXET comepikarh
HE3HAYUTENbHbIE KOJMYECTBA JOOABOK, TAaKUX KaK BEIIECTBA, KOTOPbIE IMOBBINAIOT

M30TOHMYHOCTh U XUMUYECKYIO CTaOMIIBHOCTD (Hanpumep, Oydepbl 1 KOHCEPBAHTHI).
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[IpenapaTel AIUTETHHOrO BBICBOOOKACHHSI TakKke MOTYT OBITh NPUTOTOBJICHBI.
[Ipumepsl mpenapaToB IIUTEIBHOTO BBICBOOOMNIEHUS MOTYT BKJIIOYATH IMOJIYIPOHHUIIAEMBbIE
MaTpPULbl U3 TBEPABIX TUAPOGOOHBIX MOJIMMEPOB, KOTOPbIE MOTYT COAEPKaThb COCAUHEHHE
WU COJIb, U 3TU MATPHLIBI MOTYT OBITH B (popMe CHOPMOBAHHBIX M3AETHN (HAPUMED, MJIEHOK
Wi Mukpokancyn). [Ipumepsl MaTpull IJIMTEIBHOTO BBICBOOOXAEHUST MOTYT BKJIIOYATh
OJTUA(PUPBI, TUAPOTeTd (Hampumep, noJn(2-ruIpOKCUI TUII-METAKPHUIIAT) WA
MOJMBUHWJIOBBIN CIIUPT, MOJHIAKTUBI, COMOJUMEPbI L-ri1yTaMUHOBOM KUCIOTHI U Y-3TUJI-L-
riyTaMaTa, HepasjiaraeMblii STUJICH-BUHHUJIALETAT, pa3jlaraeMble COIMOJMMEPBhI MOJOYHOU
KHMCIIOTHI M TJMKONeBOH kucnoTel, Takue kak LUPRON DEPO™ (t.e. unbenmpyemsele
MUKpOc(hephl, COCTOSAIINE U3 COMOJUMEpPa MOJIOYHOW KHUCJIOTHI M TJIMKOJEBOH KHUCJIOTHI U
Jeunponuaa anerata) u noyu-D-(-)-3-ruapokcuMaciisiHas KUCJIOTa.

dapMareBTHIeCKIEe KOMITO3UIIUHM, OMUCAHHBIE B JAHHOM JOKYMEHTE, MOTYT OBITh
NPUTOTOBJICHBl TSI XPaHEHHWsl IMyTEeM CMEUIWBAHUS COSNMHEHUS WJIH COJU  C
(hapMaleBTUYECKH TPUEMJIEMbIM HOCHUTEJIEM, SKCIUIHEHTOM W/WIIN CTa0WIN3aTOpoM. JTa
KOMTIO3HIIHASI MOKET MPEACTABISATh COO0H THOGUIN3UPOBAHHYI) KOMITO3ULIUIO WJTH BOJIHBIN
pactBop. Ilpuemiiemble HOCHUTENH, SKCLUMITUEHTHI W/WIH CTaOWIM3aTOPbl MOTYT OBITh
HETOKCHYHBIMH JJII PEUIHEHTOB B HCIOJB3YEMBIX JO3UPOBKAX M KOHIEHTPALHSX.
IIpuemiemble HOCHUTENH, SKCLUMITUEHTHl W/HIM CTAaOWMIM3aTOPbl MOTYT BKJIIOYATh Oydepsl,
Takue kak ¢ocdar, LUTpaT U APyrue OpraHuuecKrue KUCIOThL, aHTUOKCHUIAAHTDI, BKJITIOYAOIIHE
aCKOPOWHOBYIO KHCJIOTY W METHOHMH, KOHCEPBAHTBI, MOJHUIENTHIbL, OCNKH, TaKhHe Kak
CHIBOPOTOUHBIA aJbOyMHUH WM JKENATHH, THAPOQPUIbHBIC TOJUMEpPDL, AMHHOKUCIIOTHI,
MOHOCAXapuIbl, AUCAXaPHUIbl U APYTHe YIJIEBOMABI, BKJIIOUYAIOIINE TJKOKO3y, MAaHHO3Yy WJIH
JNEKCTPUHBI, XeNaTUPYIOIUue areHThl, Takue kak EDTA (3TuieHaunaMUHTETpayKCyCHasl
KHCJIOTA); caxapa, TaKHe Kak caxapo3a, MAaHHHT, TPerajio3a Wid cOpOuT; cojeobpasyromiue
NPOTUBOMOHBI, TaKWe KakK HATPUH, METAIMYeCKHe KOMIUIEKChI, W/WJIA HEUOHHBIE
MOBEPXHOCTHO-aKTUBHBIE BEIECTBA WJIH MOJUI TUIICHIJIUKOJTb.

B HEKOTOpBIX BOIUIOMIEHHUSIX KOMIIO3HIIHS JIJIsi TOCTaBKU JICKAPCTBEHHOTO CPEICTBA
MOKET OBITh BKIIOUEHAa B CHCTEMY, COIEPKAIlIy0 CyOCTpaT, KOTOPBIA MEPEHOCUT
KOMIIO3UIIMIO B CAWT BBEISHUS, WJIM CAWT AOCTaBKY, Wi calT yedeHus. CybcTpar Moxer
OCTaBaTbCSl C KOMITO3UIIMEH TMpU BBEACHUH (WJIM MPU JOCTABKE KOMIO3UIIMH) U B TEYCHHE
T000r0 KOJNMYECTBA BPEMEHH WJIM Ha HEONPEAENEHHBIH CPOK IOCIE 3TOTO, WM YIAJSIETCs
NIpy BBEIEHUU (WJIM NP JOCTABKE KOMITO3UIIMH), OCTABJISISI KOMIIO3UIIMIO B CAlTe BBEICHUS,

WJIM CaiiTe MOCTAaBKHU, MJIM CalTe JICUSHHS.
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Amnanor(u) pamaMuIiHA MOXKHO BBOAWTH B "HaTUBHOHW" ¢opmMe wiIH, eciu
KeJaTenpHo, B (opme conel, CIOXHBIX 3(QHUPOB, aMHUIOB, IMPOJEKAPCTB, KJIATPATOB,
NPOM3BOJHBIX U T.II., IPH YCIOBUH, YTO COJIb, CIOKHBIN 3(Up, aMHJl, IPOJIEKAPCTBO, KJIaTpaT
WIH  TPOU3BOAHOE  sBISIETCSl  (papMakoyjormuecku  CTaOWIBHOH(BIM),  HampuMmep
3¢ PeKTUBHON(BIM) B JICUEHHH MATOJOTMU W/HIIHM PAa3IMYHBIX €€ CUMIITOMOB, HAalpHMep, Kak
OIMCAaHO B AaHHOM JoKyMeHTe. Conu, CloKHBIE HQHPBI, aMHUIBI, KJIATPAThl, IPOJIEKApCTBa U
Apyrue MPOU3BOAHBIE AHAJOTOB paraMHULMHA MOTYT OBITh TMOJIyYEHBI C HCIOJB30BAaHHEM
CTaHIAPTHBIX METOMUK, H3BECTHBIX CIEIMAIICTAM B OOJIACTH CHHTETUYECKON OpraHu4eCcKOi
XUMHHU U OIUCAHHBIX, Harpumep, B March (1992) Advanced Organic Chemistry; Reactions,
Mechanisms and Structure, 4th Ed. N.Y. Wiley-Interscience, 1 kak OnucaHO BBILIE.

Hanpumep, moxer ObITh moJiydeHa (papMaleBTHUECKH TpUeMIIeMasi CoJlb JI000ro u3
aHAJIOTOB pAaNaMULIMHA, OMUCAHHBIX B JAHHOM JOKYMEHTE, UMEIOIINX (YHKLUHOHAIbHBIE
IPYIBIL, CIOCOOHBIE 00pa3oBbIBaTE  coNb. PapManeBTHUECKH MpuUeMieMas  COJb
npencTaBisieT coOoi  MoOyK COib, KOTOpash COXpaHseT AaKTHBHOCTb POJUTEIBCKOTO
COEMHEHUs] U HE OKAa3blBA€T HHMKAKOTO BPEOHOrO HIJIM HEXENATeJbHOrO BO3IEHCTBHA Ha
cyOBeKTa, KOTOPOMY €€ BBOJIAT, M B CHTyallld, B KOTOPOH €€ BBOJSAT.

B pasnuuHBIX BOIUIOIIEHMSX (hapMaleBTHUECKH INPUEMIIEMbIE COJM MOTYT OBITH
NOJIy4€Hbl U3 OPTaHUYECKUX MM HEOPraHW4YecKHx OCHOBaHHUN. COIb MOXET conmepKaTh
OJTHO- WJIM MHOTOBaJIEHTHBIH MOH. OcoOBIil MHTEpEC MPENCTABISIOT HEOPraHMYECKHE HOHBI,
JIMTHSI, HATPUS, KaJus, Kaublust U Maraus. OpraHudeckue COMM MOTYT OBITh IOJIYYEHBI C
aMMHaMH, B YaCTHOCTU aMMOHHUEBBIE COJIM, TAKMMHU KaK MOHO-, U- U TPUAJKHJIAMUHBI HIIN
sTaHonaMuHbl. Conu MOryT ObITh OOpa3sOBaHBI Takke C KOPEHMHOM, TPOMETAMHHOM H
NOJOOHBIMH MOJICKYJIAMHU.

CrniocoObl monyyeHust (papMaleBTUYECKUX AaHAJOTOB paraMHUIHA B BUJAE COJIEH,
CJIOJKHBIX 3(UPOB, AMUOB, MPOJEKAPCTB U T.II. U3BECTHBI CIIELUATNCTAM B JAHHOW 00JacTH.
Hanpumep, comu MOryT OBITh NOJY4YE€HbI M3 CBOOOAHOrO OCHOBAHHUSI C HCIIOJB30BAaHHEM
CTAHIAPTHON METOJOJIOTUH, KOTOpas, KakK IPaBWUJIO, BKIIOYAaeT B ce0s peakuuro C
noaxozasue kuciaoToil. OOBMHO JeKapCTBEHHOE CPENCTBO B (POpME OCHOBAHHS PACTBOPSIFOT
B TOJSIPHOM OPTraHMYECKOM pPAaCTBOPHUTENE, TAKOM KaK METaHOJ MM 3TAaHOJ, WU K HEeMy
nobaBsroT kuCAOTy. IlomydeHHas comb nuOO BBIMAAAET B OCAHOK, JIMOO MOXKET OBITh
BBIZIEJIEHA U3 PAcTBOpa MyTeM A0OaBiIEeHHs MEHee MOJsIpHOro pactsopurens. Ilogxomsmue
KUCJIOTBI JUTSI TIOJTy4eHUsI COJIEH MPHCOENUHEHHs KHCIOThI BKIIFOYAIOT, HO 0€3 OrpaHuYeHus,

OpraHUYeCKHUE KHCJIOTBbl, HAIpUMEpP YKCYCHYK) KHUCJIOTy, MPONHOHOBYK)  KHUCIOTY,
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TJIMKOJIEBYIO KHCJIOTY, MUPYBUHOBYIO KHCJIOTY, LIABEJIEBYIO KUCIOTY, SIOJIOYHYIO KHCIOTY,
MAaJIOHOBYIO KHCJIOTY, SIHTAPHYIO KHCJIOTY, MaJIEMHOBYIO KHCJIOTY, (pyMapOBYIO KHCIOTY,
BUHHYIO KHCJIOTY, JIMMOHHYIO KHCJIOTY, O€H30WHYI0 KHCIOTY, KOPHYHYIK KHCIOTY,
MHMHAAJBHYIO KHCJIOTY, METaHCYJb(OHOBYIO KHCJIOTY, 3TAHCYJIb()OHOBYIO KHUCIOTY, Hapa-
TOJIYOJICYJIb()OHOBYIO KHCIIOTY, CAJMLIJIOBYIO KHCIOTY M T.IL, & TaKkK€ HEOPTaHHYECKHE
KUCJIOTBI, HAIIPUMEP COJISIHYIO KHCIOTY, OPOMHCTOBOAOPOIHYIO KHUCIIOTY, CEPHYIO KHCIOTY,
a30THYIO KHCIOTY, ocdopHyro kucnoty u T.1. Coslb NPUCOETUHEHHST KUCIOThHI MOKET OBITh
CHOBa TIpeBpalleHa B CBOOOIHOE OCHOBAaHUE MyTeM OOPaOOTKH MOAXOMASIIUM OCHOBAHHEM.
Hekotopble 0COOEHHO TPEANOYTUTENIbHBIE COJMH NPUCOCAMHEHUS KHCIOThI aHAJIOTOB
panaMHuIFHa BKJFOYAIOT TAJOTEHUIHBIE COJIM, TaKHE, KOTOPbIE MOTYT OBITh TOJYYEHBI C
WCTIOJIb30BAaHUEM COJISTHOUM M OPOMHCTOBOIOPONHON KHUCIOTHI. B CBOIO OYepenp, OCHOBHbBIE
COJIM aHAJIOTOB PaNaMULIMHA 0 TaHHOMY M300PETEHHIO MOJyYaoT aHAJIOTHYHBIM 00pa3oM C
UCTIONIb30BaHNEM (DapMaLleBTHUECKH MPHEMJIEMOTO OCHOBAHHS, TaKOTO KakK THAPOKCUI
HaTpus, TUAPOKCUA Kallus, TUAPOKCHI aMMOHMS, TMIPOKCUA KajbLysl, TPUMETUIAMHUH WU
T.1. OcOOEHHO MPEeNnOYTHTEIbHBIE OCHOBHBIE COJH BKJFOUAIOT COJIM IIEJOYHBIX METAJIOB,
HanpuMep HaTPUEBbIE COJU U CONU MEIU.

Jins  mony4deHHs COJEBBIX (OPM  OCHOBHBIX JIGKAPCTBEHHBIX cpenctB  pKa
IIPOTUBOMOHA MPEANOYTUTENBHO 10 MEHbIIEH Mepe MpuMepHO Ha 2 pH eauHuLbI HUXE, YeM
pKa nexapcTBeHHOro cpencTBa. AHAJIOIMYHO, IJI IOJNYYEHHs COJIEBBIX (POPM KHUCIOTHBIX
JIEKapCTBEHHBIX CpeAcTB pKa nmpoTHBOMOHA MPEANOYTUTENBHO 110 MEHbIIEH Mepe NPUMEPHO
Ha 2 pH enununs! Beiue, yeM pKa jekapCTBEHHOro CpeicTBa. JTO JaeT BO3MOKHOCTH
NPOTUBOUOHY noBecTH pH pactBopa 10 ypoBHs HuXke, 4eM pHmax, 1M1 TOCTHXKEHUS ILIATO
COJIM, MPH KOTOPOM PACTBOPHMOCTH COJM MPeodsafaeT HaJ PacTBOPHUMOCTBIO CBOOOTHOMN
KUCJIOTBI WM CBOOOAHOTrO ocHoBaHMs. CTaHAApTHOE MPABUJIO pasHUIbI B equHuuax pKa
WMOHU3UPYEMOI rpynmbl B aKTUBHOM (papmaueBtudeckoM unrpeauente (API) m B kucimore
WJIM OCHOBAHUH IMPEIHA3HAYEHO JIJIsl TOTO, YTOOBI CIEIaTh MEPEHOC MPOTOHA SHEPTreTHYECKH
onaronpusitibiM. Korma pKa APl m mpoTHBOMOHA CYINECTBEHHO HE PA3IMYArOTCS, TOTIA
MOXeT 00pa30BaThCs TBEPABIH KOMILIEKC, HO MOXKET OBICTPO AMCIIPONOPIIHOHUPOBATHCS (T.€.
pacmnangaTbCsi Ha HMHAWBUAYAJbHbIE CTPYKTYPHbIE €IMHMLBI JIEKAPCTBEHHOIO CpPEACTBAa U
NPOTHBOMOHA) B BOJHOMU Ccpefie.

[IpeqnouyrurenbHO,  NMPOTUBOMOH — NPEACTaBIsAeT  coOOM  (apMareBTUYECKH
npuemMiieMblii TPOTUBOMOH. lloaxonsimue aHWOHHBIE COJeBble (OPMBI BKIFOUAKOT, HO Oe3

OrpaHHYeHUs], arerar, OeH3oJCyiabpoHaT, OeH3oar, OeHsuiar, OukapOoHaT, OuTaprpar,
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OurapTpar, OpoMupa, KampLUUH-37€TaT, KaMCWiaT, KapOoHAT, XJIOpWA,  LUTPAT,
OUTUAPOXJIOPU, 3IETaT, SAUCHIAT, 3CTONAT, 33WiaT, (yMmapar, IJIyLeNnTaT, [JIIOKOHAT,
rIyTamar, [JIHKOJJIMJIAPCAHMNIAT, TEeKCUJIPE30pLUHAT, ruapadaMuH, TUAPOOPOMHUL,
TUAPOXJIOPUA, TUAPOKCHHA(TOAT, HOAMJ, U3ETUOHAT, JIAKTAT, JAKTOOMOHAT, MajiaT, MajieaT,
MaHZeJaT, Me3UJIAT, METHIOPOMU/L, METUITHUTPAT, METUJICYIb(AT, MyKaT, HAIICHJIAT, HUTPAT,
namoat (3MOo0HaT), maHtoreHat, ¢ocdar u audocdar, monMramaKTypOHAT, CANTULIMAIAT |
OMCAJMLIAJIAT, CTeapar, cydauerar, CyKIMHAT, Cyib(daT, TAHHAT, TApTPAT, TEOKJAT, TO3MJIAT,
TPUSTHOAM, BaJepaT U T.II., & MOAXOSIINE KATHOHHBIE COJIEBbIe (POPMBI BKIIFOYAIOT, HO 0e3
OTPAaHUYEHUs, COJHM AIOMUHUS, OCH3aTWHA, KaJbLUs, 3TUJICHIUAMHHA, JIM3MHA, MArHMUS,
METJIYMHHA, KaJusl, IPOKanHa, HATPHUs, TPOMETAaMHUHA, TUHKA 1 T.11. [Toaxonsimue KaTHOHHBIE
coJieBbie ()OPMBI BKITFOYAIOT, HO O3 OrpaHUYeHHs], COTM OeH3aTHUHA, XJIOPMPOKAUHA, XOJINHA,
IMSTAaHONAMUHA, STHJICHIUAMHHA, METJYMUHA, TPOKAWHA, AIOMUHUS, KaJbLHs, JIUTHS,
MAarHusi, Kajausi, HATpusi, LUHKA U T.11.

[Tonyyerne CIOXHBIX 3(QUPOB TUIMYHO BKIFOYaeT B ceOs (YHKIMOHATU3ALHIO
TUAPOKCHIIBHBIX W/WIIN KapOOKCHIIBHBIX TPYIII, KOTOPBIE MPHUCYTCTBYIOT B MOJIEKYJISIPHOM
CTPYKTypE aHayora parnaMHUIMHA. B HEKOTOPBIX BOIUIOIIEHUSX CIOXKHBbIE 3(UPBI THITMYHO
NPEACTaBIAIOT COOOH ali-3aMeleHHble PON3BOIHbBIE CBOOOMHBIX CIUPTOBBIX TPYII, T.€.
IPYIIIHPOBKH, KOTOpBIE 00pa3yroTcss u3 kapOoHOoBbIX KuUCIOT (popmyiasl RCOOH, where R
NPEACTaBJIsAeT COOON aNKUI U MPEeNrnouTHTENbHO HIB3INN ankui. CrnoxxHble 3QUpbl MOTyT
OBbITb CHOBa MPEBPAILEHbI B CBOOOIHBIE KUCIIOTBI, €CJIH 3TO KEJIATENbHO, C UCIOIb30BAHUEM
CTAH/IAPTHBIX METOUK THIPOr€HONIN3a HIIH THAPOJIH3A.

AMHIIBI TakKe MOTYT OBITh IOJy4eHbl C HCIIOJBb30BAHUEM METOJOB, H3BECTHBIX
CHEeLMAJNCTaM B JAaHHOW OONACTH WM ONHMCAHHBIX B COOTBETCTBYIOINEH JIUTEpaType.
Hanpumep, amuael MOryT OBITH MOJIyY4€HBI W3 CIOXKHBIX 3(QHUPOB C HCIOJB30BAHHEM
NOAXOMASILINX AMUHHBIX PEAreHTOB, WJIH OHM MOTYT OBITh MOJYYeHbl W3 AHTHAPUAA HIIH
XJIOPAHTUAPHU/IA B PE3YJIbTATE B3AUMOIEHCTBHSA C AMMHUAKOM HJTH HUIIUM AJKHJIAMHUHOM.

B pa3nuuHBIX BOIUIOMICHUSX aHAJOTH PAaIlaMULIHA, OMIUCAHHBIE B JAHHOM JTOKYMEHTE
(Hampumep, COeAWHEHHE, MPEACTABIEHHOE CTPYKTYpou ¢opmysbl [, U T.I.) MONE3HBI IS
NApEHTEPATbHOTO BBEICHHUS, HAPY)KHOTO BBEIEHHS, NMEPOPAIbHOTO BBEACHHUS, HA3AIBbHOTO
BBEICHUS (MJIM MHOTO HMHTAJSILHOHHOTO BBEACHMS), PEKTAIBHOTO BBEIEHHS] MIM MECTHOTO
BBEICHUS, TAKOr0 Kak IOCPEACTBOM  a’po30iii WM TPAHCAEPMAIBHO, IS
NpOQUIAKTHUECKOTO  W/WJIM  TEPareBTUYECKOro JiedeHuss onHoi(oro) wmm  Oonee

NaTOJIOTUI/TIOKA3aHUH, ONMHUCAHHBIX B JAHHOM JOKYMEHTe (Hampumep, MaTOJOTH,
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XapaKTEPU3YIOIUXCs H30bITOUHBIM 00pPa30BaHNUEM W/WIIH OTJIOKEHHEM aMUJIOMIHBIX OJISIIIEeK
W HEKENATeNIbHBIM MPOLIECCHHIOM aMIJION/IA WITH MPEaMUIIONA).

AHanoru panaMMLUHA, ONMCAHHBIE B JaHHOM JOKYMEHTe, TaKXXe MOTryT OBbITb
oObenuHEeHbl C  (apMaLEBTHYECKH INPHEMJIEMBbIM HOCUTENEeM  (IKCIMIHEHTOM) C
oOpazoBaHreM  (apMaKOJOTHUECKON  KOMMIO3uiuu. DapmMauLeBTUYECKU MPUEMIIEMbIE
HOCHUTEJI MOTYT COIEpKaTh OAMH WU 0ojee (U3UOJOTHYECKU MPHEMIIEMbIX COCIUHEHHH,
KOTOpbIE JCHCTBYIOT, HATIPUMEDP, CTAOMIU3UPYsST KOMITO3ULIMIO MJIM YBEJIMYMBAS WJIM CHIDKAS
BCAChIBAHHE AKTUBHOTO(bIX) areHTa(oB). PHU3MOIOTHYECKU MPHEMJIEMbIE COSTMHEHUS] MOTYT
BKJIFOYATh, HANpHMeEp, VYIJIEBOAbL, TAaKWEe KakK TIJIFOKO3a, caxapo3a WM JeKCTPaHBI,
AHTUOKCHJIAHTBI, TAKHE KaK aCKOPOMHOBAsI KUCJIOTA WIIH TJIFOTATHOH, XEJIATHPYIOIIHUE areHThI,
HU3KOMOJICKYJISIpHbIE O€NIKM, YCUJIMTEIH 3alldThl M 3aXBaTa, TaKHe KakK JIUMHIBL
KOMIIO3ULIH, KOTOpBbIE CHIKAIOT KJIMPEHC WJIM THUAPOJIN3 AaKTUBHBIX AareHTOB, WU
SKCUUMHUEHTBI, WU IPYTHUe CTa0MIN3aTOPh! W/ Oydepsl.

Jpyrue (U3NONOTHUECKH TpHEeMJIeMble COCOUHEHUs, OCOOEHHO TOJIe3HbIE B
NPUTOTOBJICHUN TA0JIETOK, KAICYJI, TeJIEBbIX KAmCyJ U T.II. BKIIOYAKOT, HO 0€3 OrpaHuveHus,
CBS3yIOIME, pa30aBUTEIN/HAMOMHUTEIN, PAa3pPhIXJIIUTENH, CMa3blBAIOIINE  BEIIECTBA,
CYCHEHIUPYIOIHE areHThl 1 T.1I.

B HEKOTOPBIX BOIUIOIIEHHSIX IJIl H3TOTOBJIEHHS NEPOPATIbHON JIEKAPCTBEHHONU (DOPMBI
(Harpumep, TaOJIEeTKH), SKCUUMUEHT (HaIpUMep, JIAKTO3y, caxapo3y, KpaxMaj, MaHHUT U T.1I.),
BO3MOXHBII Pa3pPBIXJIUTEND (Harmpumep, KapOoHar KaJIbLIUs, KaJbLIUH-
KapOOKCUMETIIILIEIUTIONI03a, KPAXMAITIIUKOJUIAT HATPUs], KPOCCIOBUAOH | T.J.), CBA3YHOLIEe
(Hampumep,  anbda-kpaxMan, TryMMUapaOWK, MHKPOKPHCTANIMYECKYI  LIEJUTHOJIO3Y,
KapOOKCHMETHIILIEIITIOJIO3Y, MOJTUBUHHJIITHPPOJIUAOH, TUAPOKCHUITPOITHIILIEIITEOJIO3Y,
LIUKJIOIGKCTBPHH U T.JI.) H BO3MOKHOE CMa3bIBAIOIEe BEIIECTBO (HAMPHMED, TAJIbK, CTeapat
MarHusi, MOMUATWICHTHKOIb 6000 U T.41.), HanpuMep, TOOABIAIOT K AKTUBHOMY KOMIIOHEHTY
WM KOMIIOHEHTaM (HampuMep, COSIUHEHHIO, MPEICTABICHHOMY CTPYKTypou (opmyier I, u
W.IL)), U TOJNYYEHHYIO KOMIIO3UIMIO MpeccyroT. Ecmu HeoOXommmMo, Ha NpPeCCOBAHHBIN
NPOAYKT HAHOCAT TMOKPBITHE, HANpPUMEpP C HCIOJb30BAHHEM H3BECTHBIX METOIOB, IS
MAaCKHPOBKH BKyCa WJIH [JIsl OSHTEPOCONIOOMIIBHOTO PACTBOPEHHS WM JUTUTEIBHOTO
BeICBOOOXKAeHMsA. [lomxonsimue MOKPOBHBIE BEIIECTBA BKJIOYAKOT, HO 0€3 OrpaHUYeHus,
STHIILEIITIONO3Y, THAPOKCUMETHIILEIUTIONO03Y, MONWIKCHITIIEHT Ko POLYOX®, anerat-
¢Tanar uewtroo3sl, ¢pTanar ruapokcunpommMeTmine/uoo3bl u Eudragit (Rohm & Haas,

Germany; cornonumep METaKPUIIOBOH U aKPUJIIOBOH KUCIIOT).
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Jpyrue (U3MONOTHYECKH IpHEMIIEMble COCIUHEHHS BKIOYAIOT YBIAKHSAIOLINE
areHThl, SMYJbraTOPbl, JUCHEPTHPYIOIINE AreHThl WM KOHCEPBAHTBI, KOTOPbIE OCOOEHHO
NOJIE3Hbl JUJIA TPEAYNPEXIEHUs] pOCTa WIM JeHCTBUA MHKPOOPraHU3MOB. PazianuHble
KOHCEpPBAHThl H3BECTHbI W BKJIIOYAIOT, HampuMmep, (eHom U acKOpOWHOBYIO KHCIOTY.
Cneunanuct B JaHHOW 00JacTH MOWMET, YTO BbIOOP (papMaLeBTUYECKU MPHEMIIEMOrO(bIX)
Hocutesi(ell), BKIYast (PU3MOJIOTHYECKH TPUEMIIEMOE COSIUHEHHE, 3aBUCHT, HAIPUMED, OT
NyTH BBENEHHS AaKTHBHOTO(bIX) areHTa(O0B) M OT KOHKPETHBIX (PH3UKO-XMMHUYECKHX
XapaKTePUCTHK aKTUBHOTO(bIX) areHTa(oB). B HEKOTOPBIX BOIUIOMIEHHUSX 3KCUUITUEHTHI
SIBJISTFOTCSI CTEPWJIbHBIMH M, KaK MpPaBHWJIO, HE COMEPKAT HEKENATENIbHBIX BEIIECTB. JTH
KOMITO3UIIUM MOTYT OBITh CTEPHJIU30BAHbI CTAHAAPTHBIMH, OOIIEU3BECTHBIMH METOIAMH
crepmmzanun. J{ng pasNUYHBIX EPOPATBHBIX JIEKAPCTBEHHBIX (OPM  CTEPHIIBHOCTH
SKCIUITUEHTOB, TaKNX Kak Tabyietku u kancynbl, He TpeOyercsa. Crangapt USP/NF ob6braHO
SIBJISIETCS] JOCTATOYHBIM.

dapmaneBTUUECKNE KOMITO3UIIMA MOXKHO BBOOUTH B PAa3JIMYHBIX CTAHAAPTHBIX
JIEKapCTBEHHBIX (hOpMax B 3aBUCHMOCTH OT criocoba BBeneHus. [loaxonsmme craHmapTHbIE
JIeKapCTBeHHbIE (DOPMBI BKIIIOUAIOT, HO O€3 OrpaHU4YeHHs], MOPOIIKH, TaOJETKH, MIIIIOJIH,
KarCyJibl, TACTHJIKH, CYMIIO3UTOPUH, TUTACTBIPH, HA3aJIbHbIE CIIPEU, HHBELUPYEMble (POPMBI,
UMIUTAaHTUPYeMble  (OPMBI  JUIMTENBHOTO  BBICBOOOXKIEHHsS, MYKOAATr€3UBHbIE IUICHKH,
HapY>KHbIE JIAKH, JTUIHIHbIE KOMILJIEKCHI U T.JI.

dapmarieBTHUECKHUE KOMITO3ULIMH, COAEpIKalie aHAJIOTH palaMHUILIMHA, ONMHCAHHBIE B
JaHHOM JIOKYMEHTe (HampuMep, COeIUHEHHe, MPEeNCTaBICHHOe CTPYKTYpor ¢opmyisl I, u
T.II.) MOTYT OBITh HM3TOTOBJEHBI IOCPENCTBOM OCYIIECTBJICHUS] TMPOLIECCOB OOBIYHOTO
CMELINBAHUS, PACTBOPEHHs], T'PAHYJUPOBAHUS, APAKUPOBAHUS, PACTHPAHHS B TOPOIIOK,
SMYJIbTUPOBAHUSI, UHKATICYJIMPOBAHHMS, BKJIFOYECHUS WU JHopmn3aunn. PapmMareBTUIecKie
KOMITO3ULIH MOTYT OBbITh MPUTOTOBJIEHBI OOBIMHBIM 00pPa30M C HCIIOJIBb30BAHHEM OHOTO U
Oonee (U3MONOTHUECKH TPHEMJIEMbIX HOCHUTENEH, pa30aBUTeNel, SKCLHUMHEHTOB HIIN
BCTIIOMOTATEIbHBIX ~ BEINECTB, KOTOpPBbIE CIIOCOOCTBYIOT TmepepadoTKe aKTHBHOTO(bIX)
areHTa(oB) B TpemapaThl, KOTOPblE MOTYT OBITh WCIOJIB30BAHBI (DapMaIEBTHUECKH.
Hannesxarnee npuroToBieHne 3aBUCUT OT BBIOPAHHOTO MTyTH BBEICHUSI.

B HEKOTOpPBIX BOIJIOLIEHUSAX OCYINECTBIIIIOT IMPUTOTOBJIEHHE AKTUBHBIX AreHTOB,
OMHCAHHBIX B JAHHOM JOKYMEHTe, Il MepOpaibHOrO BBeneHus. [l mnepopaibHOro
BBEICHUS MOIXOISINE KOMIIO3ULIUH JIETKO MOTYT OBITh MPUTOTOBJIEHBI MyTEM OOBEAMHEHUS

aKTUBHOTO(bIX) areHTa(oB) ¢ GapMaleBTUIECKH MPUEMIIEMBIMU HOCUTEISIMHE, MOIXOISIIHMHU
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IUIE  TepOpajibHONW JOCTABKW, W3BECTHBIMH B JaHHOW oOmactu. Takue HoOcHUTENH
o0ecreynBaOT NPUTOTOBJIEHWE AaKTHBHOTO(bIX) areHTa(oB), ONUCAHHBIX B JJAHHOM
JIOKYMEHTE, B BUJE TAaOJETOK, MUIIIOJb, Apaxe, KaIIeTOK, MAaCTHIIOK, KEJNATUHOBBIX KarcCyJ,
KarcyJs, SKUIKOCTEW, Trejiel, CUpPONOB, B3BeCEH, CYCNEeH3MW U T.II. JJsl MNEePOPAJbHOTO
NPOrNIATHIBAHUS TMALMEHTOM, KOTOpOro Jjewar. Jlnd mepopaibHBIX TBEpABIX (HOpPM
KOMITO3MLIMH, TaKUX KakK, HampuMep, IOPOLIKH, Karcyabl W TaOJeTKH, NOAXOIINe
SKCUUMHUEHThl MOTYT BKJIOYATh HAIMOJHHUTEIHM, TaKue Kak caxapa (Hampumep, JaKTO3y,
caxapo3y, MaHHUT U COPOWT), LIEJUTIOJIO3HbIC MpenapaThl (HAmpUMep, MauCOBBIH Kpaxmall,
NIIEHUYHBIA KpaXMaj, PUCOBBIM Kpaxmal, KapTO(ENbHbIH Kpaxmal, >KEJIaTHH, TParakaHT,
METUJILEIUTIONO03Y, THAPOKCUIIPOITMIMETIIILEIUIIOIO3Y, HATPUH-KapOOKCHMETHIILEIUTIONO03Y),
CHHTETHUYECKHE TOJUMEPHI (Hampumep, noauBHHIIIHpponuaoH (PVP)), rpanymupyromue
areHThl, U CBA3BIBAIOIINE areHThl. Ecin jenaTenbHo, MOTyT ObITh J00aBJIEHBI PA3PBIXJIUTEINH,
TaKye KaK MOMEePYHO-CIIUTBIN MOJMBUHWITUPPOIIHMIOH, arap WIH albIHHOBAsT KUCIIOTA WU €€
COJIb, Takas Kak ajbIMHAT HaTpus. Eciu jkenaTenbHO, TBEpAble JEKapCTBEHHbIE (DOPMBI
MOTYT OBITb TOKPBITHI CaXapHOH WJIM SHTEPOCONIOOMIBHON OOOJOYKONW C MCHOJIB30BAHUEM
CTAaHIAPTHBIX MeTOAOB. IlomyueHHne YacTHIl, MOKPBITBIX SHTEPOCONOOMIBHON O0OJOUKOH,
packpriTo, Hanpumep, B natentax CIIIA NeNe 4,786,505 u 4,853,230.

Jlns BBeINEHMs] MHrajsLueil akTUBHBIN(bIE) areHT(bl) yIHOOHO AOCTAaBIATH B (popme
a’pO30JIbHOTO CIpess U3 YIAaKOBOK IOA JaBJIEHHEM WM HeOyJai3epa C HUCHOJIb30BAHHUEM
NOAXOASALIEr0 MPOMNEIUIEHTa, HampuMmep AUXJOPAU(PTOpPMETaHa, TPUXJIOPPTOpPMETaHa,
auxynoprerpadTopaTaHa, AMOKCHAA YIJepoda WIM APYroro MOAXOAsAIIero rasa. B ciydae
a’3pO30JIs MOJT AABJICHHEM €TUHHIIA JO3UPOBKH MOKET OMPENEISTHCS KJIATTAHOM ISl JOCTABKH
OTMEPEHHOTrO KojuyecTBa. [ MCMONBb30BAaHMSI B MHTANSATOpPE WM MHCY(Q IITOpPE MOTYT
ObITb TPUTOTOBJICHbI KaICyJbl W KAPTPUIKH, HANPUMED JKEJIATHHOBBIE, COIEpPIKALIUE
MOPOUIKOBYIO CMECh COEAVHEHUS M NMOAXOIALIECH MOPOLIKOBOW OCHOBBI, TAKOW KaK JIAKTO3a
WM Kpaxmall.

B pasnuuHBIX BOIUIOIIEHUSIX AKTHBHBIN(bIE) areHT(bl) MOTYT OBITH NMPUTOTOBJICHBI B
BU/IC€ PEKTAIbHbIX WM BarMHAJBHBIX KOMITO3WLHMH, TaKUX KaK CYNIIO3UTOPHH HIIH
yIEPKUBAIOIINE KIIM3MBI, CONEpIKAIIUe, HATPUMED, TPATULIUOHHBIE CYNIIO3UTOPHBIE OCHOBBI,
TaKMe KaK Macjio Kakao wiu apyrue riunepuasl. CrocoObl MPUTOTOBICHUS AKTHUBHBIX
areHTOB JJISl PEKTAJIbHON WM BarvHAJIbHOW JOCTABKU M3BECTHBI CIIELHAIUCTAM B JTAHHOM
obmnactu (cmotpu, Harpumep, Allen (2007) Suppositories, Pharmaceutical Press) u o0praHO

BKJIIOYAIOT OOBEIWHEHHE AaKTHBHBIX areHTOB C TOAXOASIed OCHOBOW (Hampumep,



105

ruapoduneHeiMu  (PEG), nuno¢unbHbIMU BelecTBaMH, TAaKMMH KaK Macilo Kakao MU
Witepsol W45), amdudunpHpiMu  BelmecTBamMH, TakuMu Kak Suppocire AP wu
NOJMIIIMKO3WIMPOBAHHBIA ruuepua U T.0.). OCHOBY BBIOMPAIOT M KOMIAYHAUPYIOT IS
JKEJTaeMOT0 MPOQHIIS MJIABJICHUS/TOCTABKH.

JUIs MECTHOrO BBEAEHHUs AHAJIOTU pallaMUlHA, ONHCAHHBIE B JAHHOM JOKYMEHTE
(Hampumep, COeIUHEHHUE, TPEACTABIEHHOE CTPYKTypoi ¢opmynbl [, U T.m.) MOryT ObITH
IIPUTOTOBJICHBI B BUJIE PACTBOPOB, Iejiel, Ma3el, KpeMOB, CYCIIeH3UN U T.I., KaK U3BECTHO B
AaHHOH 00JacTH.

B HEKOTOPBIX BOIUIOLICHUSX aHAJIOTH PAMTAMHUIIMHA, OMHUCAHHBIEC B TaHHOM JIOKYMEHTE,
NPUTOTOBJICHBI [T CHCTEMHOT'O BBEIEHUs (HApUMep, Kak MHBELHPYEMbIE) B COOTBETCTBUH
CO CTAaHAAPTHBIMH METO/IaMH, U3BECTHBIMHU CIIEIHANICTaM B HaHHOW oOnactu. CHCTEeMHbIE
KOMITO3ULIMH BKJIFOYAIOT, HO 0€3 OrpaHWYeHus], T, KOTOPbIC MPeIHA3HAUEHBI U BBEICHUS
WHBEKLUEH, HApuMep IMOAKOXKHOM, BHYTPUBEHHOM, BHYTPHUMBILIEYHON, HHTPATEKAIbHOU
WIM UWHTPAEPUTOHEATbHON WHBEKIUMEH, a TakKe Te, KOTOpbhle NpeaHAa3HAYeHBl IS
TPAaHCAEPMAIIBHOTO, TPAHCMYKO3aJIbHOTO MEPOPATBHOTO MIIN MyJIbMOHAPHOTO BBeneHUs. s
UHBEKLUU aKTUBHBIE areHThI, ONMCAHHbIE B TAHHOM JOKYMEHTE, MOTYT OBbITh IPUTOTOBIICHBI
B BHJE BOIHBIX PACTBOPOB, MPENNOUTHTEIBHO B (PU3MOJIOTHYECKH COBMECTHMBIX Oydepax,
TAKUX Kak pacTBOp X3HKCa, pacTBop Punrepa wmm ¢usuonorunueckuii OypepHbIii pacTBOp,
W/WIM B BUIE HEKOTOPHIX 3MYJIbCHOHHBIX KOMMO3UIMHA. PacTBOp(bl) MOXET conmepkaTh
BCIIOMOTATEIbHbIE areHThl, TaKHe Kak CYCHeHAUPYIOIIue, CTaOWINU3UPYIOLHe W/ K
AUCHEPTUPYIOLINE areHThl. B HEKOTOPHIX BOIUIOIIEHHSX AKTHBHBIH(bIE) areHT(bl) MOXKET
ObITb MIpEACTaBeH B (JOPME MOPOLIKA JJIsl Pa3BENEHUs MOAXOASIINM HOCHTEJIEM, HapuMep
CTEPWJIBHON alMpOreHHON BOAOW, nepen npuMeHeHueM. s TpaHCMyKO3albHOTO BBEIEHUS
/WM Ui TPOXOXKIeHUs: Oapbepa KPOBB/TOJIOBHOH MO3I B KOMITO3WUIIMH MOTYT OBITh
UCTIOJIb30BaHbl YBEJIMYUBAIOLINE IPOHULIAEMOCTh BEINECTBA, MOAXOISAIINE ISl POXOMKICHUSI
yepe3 Oappep. Takue yBemUUMBAIOIIME MPOHUIIAEMOCTh BEINECTBA OOIIEU3BECTHBI B JAHHOU
obmactn. HHbEnMpyeMble KOMIIO3ULIMH W  WHTAJHPyEeMble KOMITO3ULMH  OOBIYHO
NPEAOCTABISIIOT B BHE CTEPUIIBHOTO HITH 10 CYIIECTBY CTEPHIIBHOTO Mpernapara.

[ToMMMO KOMIIO3WIMI, ONMHCAHHBIX pPaHEee, AKTUBHBIM(bIE) areHT(bl) TaKXKE MOXKET
OBITH IPUTOTOBJIEH B BHJE JEMO-IpenapaToB. Takue MIUTENbHO ASHCTBYIOINE KOMIIO3ULIUH
MOXXHO BBOAWTh WMIUIAHTallMeNd (HampuMmep, MOAKOKHO WJIM BHYTPUMBIIIEYHO) HIIH
BHYTPUMBILIEUHOW WHBbeKuued. Tak, Harmpumep, akTUBHBIHA(bIE) areHT(bl) MOXET OBITh

MNPUTOTOBJIEH C MOAXOAAIIUMHA NMOJUMEPHBIMU WA FI/II[pO(I)O6HI:>IMI/I BEIIECTBAMU (Haan/IMep,
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B BUE SMYJbCHH B NPUEMIIEMOM Macliie) HJIM HOHOOOMEHHBIMH CMOJIAMU, WM B BHIE
YMEPEHHO PaCTBOPUMBIX IPOU3BOIHBIX, HAIIPUMEDP B BUJE YMEPEHHO PACTBOPUMOI COJIH.

B HeKOTOpBIX BOIUIOINEHUSIX AaKTUBHBIN(bIE) areHT(bl), OMNHMCAHHBIE B JAHHOM
JTOKYMEHTE, MOYKHO JTOCTaBJIATh TaK)Ke Uepe3 KOXKY C UCIOJIb30BAHUEM CTaHJAPTHBIX CHCTEM
TpaHCIEPMAJIbHON TOCTaBKU JIEKAPCTBEHHBIX CPEICTB, T.€. TPAHCAEPMAJbHBIX "TUIACTBIPEH",
re aKTHBHBIHM(bIe) areHT(bl) OOBIMHO COAEPIKUTCS B MHOTOCJIOMHOH CTPYKType, KOTOpas
CIY’KUT B KAueCTBe YCTPOMCTBA [JIA JOCTaBKU JIEKAPCTBEHHBIX CPENCTB, KOTOpPOE
bukcupyroTcss Ha Koke. B TakoH CTpyKType JIEeKapCTBEHHAsh KOMITO3UIHS OOBIYHO
COZIEPKUTCSL B CJIOe, WM "pe3epByape", JexaiieM MOBEepPX CIOS-TIOMNONKKH. JIOKHO ObITh
TIOHATHO, YTO TEPMHUH "pe3epByap" B 3TOM KOHTEKCTE OTHOCHUTCS K 00beMy "aKTUBHOTO(BIX)
UHrpenneHTa(oB)", KOTOpoe B KOHEYHOM CUeTe AOCTYMHO I JOCTABKH HA MOBEPXHOCTH
koku. Tak, HanmpuMmep, "pe3epByap" MOXKET BKJIFOUATh B ce0sl aKTUBHBIN(bIE) HHTPEIUEHT(bI)
B aJre3MBe Ha CJIOE-TIOMJDKKE IUIACTBIPS WM B JIFOOOH M3 MHOMKECTBA Pa3HBIX MAaTPUYHBIX
¢opM, H3BECTHBIX CIEIHUANNCTaM B JaHHOH oOnactu. IlmacTeipp MOXET conmepikarh
€IMHCTBEHHBIN pe3epByap, UIH OH MOKET COMEPKaTh MHOKECTBO PE3€PBYapoOB.

B omHOM MIUTIOCTPAaTHBHOM BOIUIOLIEHWH pE3EPBYap COAEPIKUT IOJUMEPHYIO
MaTpuly U3 (papMaleBTHUECKH MPHEMJIEMOTrO KOHTAKTHOTO Ki€sl, KOTOPBIH CIYXKUT MJIst
(buKCHUpOBaHUS CHUCTEMbl Ha KOXe€ Ui JOCTaBKU JIEKAPCTBEHHOro cpeznctsa. IIpumepsr
NOAXOMAIIMX KOHTAKTHBIX KJI€EB BKJIIOYAIOT, HO 0€3 OrpaHUuYeHUs, IOJHITHIIEHBI,
HOJIMCUIIOKCAHBI, TTOJMU300YTUIICHBI, MOJIHAKPHIIATHI, MOJHYPETaHbl U T.II. AJIBTEPHATUBHO,
colepyKalluil JIEKapCTBEHHOE CPEACTBO pe3€pBYyap M KOHTAKTHBIA KJEH g KOXH
NPUCYTCTBYIOT B BHJE PA3[ENIbHBIX M PA3JIUYHBIX CJIOEB, C aAr€3MBOM, HAXOMASLIMMCS MO
pe3epByapoM, KOTOPBIA B JAHHOM CJIy4ae MOXKET MPEACTABISATh COOOW JIMOO MOJMMEPHYIO
MaTpHIy, Kak OMHCAHO BbIIIE, JHOO OH MOXET MPEACTABIATh COOOW JKUAKHHA W
TUAPOTENIEBbIA pe3epByap, WIM MOXKET MPUHUMATh Kakyr-HUOynb npyryro ¢opmy. Croi-
NOJUIOKKA B 3THX JIAMHHATaX, KOTOPBIM CIYXXKHT B KadeCTBE BEPXHEH MOBEPXHOCTH
YCTPOHCTBA, MPEANOYTUTENFHO (YHKIMOHHPYET KaK MEePBUYHBIA CTPYKTYpPHBIA 3JIEMEHT
"macteipsa” W obecreunBaeT yCTPOWCTBY OOJNBINYI0 HacTh €ro ruOkoctH. Marepuadn,
BBIODAHHBIH  JJIs1  CJOS-TIOAJIOKKH,  SIBISIETCS  MPEANOYTHTENIbHO IO  CYLIECTBY
HETIPOHUIIAEMbIM JUIsI aKTHBHOTO(BIX) areHTa(oB) M JHOOBIX IPYIrUX BELIECTB, KOTOPBIE
HPUCYTCTBYIOT.

ANBTEpPHATHBHO, MOTYT OBITh HCIIOJNIb30BaHBbI Apyrue (papManeBTUYECKHE CHCTEMBI

JAOCTaBKH. Hanpnmep, JIUMITOCOMBI, 5MYJIbCUH U MI/IKp03My.]'[bCI/II/I/HaHOBMYJ'IbCI/II/I SABJIAKOTCA
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M3BECTHBIMH NPUMEPAMH HOCUTENEH ISl JOCTABKH, KOTOPBIE MOTYT ObITh HCIIOJIB30BAHbI 1JIS
3alUTHl U JTOCTaBKU (papMaleBTUYECKH aKTHBHBIX coefanHeHHi. HekoTopele opraHndeckue
pPacTBOPUTENH, TaKHe KaK IUMETHICYIb(OKCHA, Takke MOTYT ObITh HCIIOJNb30BaHBI, XOTS
OOBIYHO LIEHOH OOJbIIeH TOKCHYHOCTH.

B HEKOTOpPBIX BOIUJIOLIEHUSAX aHAJIOTU parlaMULIMHA, OMMCAHHBIE B JAHHOM JIOKYMEHTE
(HanpuMep, COenMHEHNe, NPENCTABICHHOe CTPYKTYpol (popmydsl I, ¥ T.11.) MPUrOTOBNIEHBI B
BUJI€ HAHOAMYJbCHHM. HaHOAMyJbCHM BKJIIOYAIOT, HO 0€3 OrpaHWYeHUs, HAHOIMYJIbCUH
macno-B-oge (O/W) u Hanosmysbcum Boga-B-maciie (W/O). Hanosmynbcuu MOTyT OBITH
OTIpeNeNIEHbl KaK SMYJbCHH CO CPEIHUM IUAMETPOM KAl B TUana3oHe OT npumepHo 20 1o
npumepHo 1000 HM. OOBIMHO CpenHUi pa3Mep Karii coCTaBisieT oT npuMepHo 20 HM i 50
HM 10 npumepHo 500 HM. Tepmmubl cyOMukpoHHast 3Mmynbcusi (SME) u MUHUSMYJIbCHS
UCTIOJIb30BaHbl KAK CHHOHHMBI.

WnmmocTpaTBHBIE HAHO3MYJIbCUH  Macio-B-sope (O/W) Brimowaror, HO 0e3
OTPAaHUYEHUs, MHIEIUIbl IOBEPXHOCTHO-AKTHBHOTO BEIIECTBA, KOTOPBIE COCTOST W3
HU3KOMOJIEKYJIIPHBIX TOBEPXHOCTHO-aKTUBHBIX BEINECTB WJIM JAETEPreHTOB (Hampumep,
SDS/PBS/2-npomniaHot); TOJUMEpPHBIE MHIEIJIbL, KOTOPbIE COCTOAT W3 IMOJUMEPHBIX,
COIOJIMMEPHBIX MM OJIOK-COTIOIMMEPHBIX OBEPXHOCTHO-aKTUBHBIX BELIECTB (HAIpuMep,
Pluronic L64/PBS/2-nponaHod); cMeIaHHbIe MULIEJUTBI, B KOTOPBIX UMEETCs 00Jiee YeM OUH
MIOBEPXHOCTHO-aKTUBHBII KOMIIOHEHT, WM B KOTOPOM OJ{HAa W3 *XUAKUX (a3 (0OBIYHO CrupT
WIN SKUPHAas KHCJIOTa COEAMHEHHE) y4YacTByeT B OOpa30oBaHUHM MHULEIUIBl (Hampumep,
oktanoBas kucynota/PBS/EtOH); uHTerpanbHble MHLEUIbI, T.€. CMELIAHHbIE MHIIEIUIbL, B
KOTOPBIX AKTHBHBIN(bIE) areHT(bI) CIYKUT B KAueCTBE BCIOMOTATEIbHOTO MOBEPXHOCTHO-
AKTUBHOTO BELIECTBA, (POPMHUPYIOLIETO WHTETPATBHYK) YaCTh MHLEJUIBL, U 3MYJIbCUH
[Mukepunra (TBepmas ¢asa), T.. SMYJbCHH, B KOTOPBIX AaKTUBHbIH(bIE) areHT(bI)
acCOIIMMPOBAH C BHEINHEH TBepAOH HaHouacTHLEH (Hampumep, TOJIHUCTHPOJBHBIE
HaHovacTuibl/PBS/6e3 macnsiHoit dassr).

HUmmocTpaTBHBIE HAHOAMyJbcUH  Bopa-B-macie (W/O) Bkmodaror, HO 0e3
OTPAaHUYEHUs, TMOBEPXHOCTHO-aKTUBHBbIE MHLEIJIB, T.€. MHLEJUIBI, COCTOSIIHE W3
HU3KOMOJICKYJIIPHBIX TIOBEPXHOCTHO-aKTUBHBIX BEINECTB WJIM JAETEPreHTOB (Hampumep,
muokTuicyibdocykuuHat/PBS/2-nponanon, nzonponmnmupucrat/PBS/2-nponanon u 1.71.);
NOJIMMEPHBIE MULENJIBI, KOTOPBIE COCTOST M3 IMOJUMEPHBIX, COMOJMMEPHBIX HIN OJIOK-
COIOJIMMEPHBIX MOBEPXHOCTHO-aKTHBHBIX BemiecTB (Hampumep, PLURONIC® L121/PBS/2-

nponaHon); CMCIIaHHbIE MULECIJIBL, B KOTOPbIX HMECCTCH OoJiee ueMm OOWH MOBEPXHOCTHO-
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AKTUBHBIN KOMIIOHEHT, MJIM B KOTOPOM OAHA M3 *XHUAKUX (a3 (OOBIMHO CIIUPT WIN XKUPHAS
KUCJIOTa  COENMHEHHE) y4acTByeT B oOpa3oBaHUU MULIEIUTBI (Hanpumep,
KanpoHoBbIi/kanpuoBblil  nurnuuepun/PBS/EtOH),  uHTerpanbHble  MULENUIBI,  T.€.
CMEIIaHHblE MHLEIbl, B KOTOPBIX aKTUBHbIH(bI) areHT(bl) CIYXXUT B KadecTBe
BCIIOMOTaTEJIbHOTO IOBEPXHOCTHO-AaKTUBHOTO BEIIECTBA, (hOPMUPYIOIIErO HHTETPATbHYIO
YacTb MHLEIUIbI (Hampumep, akTUBHBIN areHT/PBS/monmunponuneHrnmkons); U SMysIbCUH
IMukepunra (TBepmas ¢asa), T.€. OSMYyJbCUH, B KOTOPbIX AaKTHBHBbIH(bIE) areHT(bl)
acCOIIMMPOBAH €  BHEIIHEH  TBepHOH  HaHOuWacTHUEW (HampuMmep, XHUTO3aHOBBIC
HAHOYACTHLIBI/HET BOJHOU (ha3bl/MUHEPATLHOE MACIIO).

Kak yka3aHo BbIll€, B HEKOTOPBIX BOIUIOIIEHUSX HAHOIMYJIBCHH COAEPIKAT OTHO HIIH
Ooyee TMOBEPXHOCTHO-AaKTUBHBIX BEINECTB W JETEPreHTOB. B HEKOTOPBIX BOIUIOIICHHSX
MOBEPXHOCTHO-aKTUBHOE BEINECTBO SIBJISIETCS HEAHWOHHBIM JIETEPreHTOM (HAmpuMmep,
NOJMCOPOATHBIM TMOBEPXHOCTHO-AKTUBHBIM BEILIECTBOM, IOJMOKCHITHIIEHOBBIM 3(QHUPOM U
T.1.). [IOBEpXHOCTHO-aKTHBHbIE BELIECTBA, KOTOPBIE HAXOOAT NMPUMEHEHHE B HACTOSLIEM
N300peTEeHNH, BKJIIOYAIOT, HO 03 OrpaHWYeHus, TaKue MOBEPXHOCTHO-AaKTUBHBIE BEIIECTBA,
kak cemeiicTBo coequHeHniit TWEEN®, TRITON® u TYLOXAPOL®.

B HEKOTOpBIX BOIUIOIIEHHUSX 5MYJBCHH AOMOJHUTEIBHO CONIEpKaT OJHO WK Oolee
KaTHOHHBIX TaJIOTEHCOAEPKAIINX COEJUHEHUN, BKJIIOYAIOIINX, HO 0€3 OrpaHu4YeHus,
LETUWINUPUINHNS XJIOpUA. B IOMOMHUTENbHBIX BOIUIOMEHHSX KOMITO3ULMH JOTIOJHUTEIBHO
comep’KaT ONHO WM Oojee COEAMHEHUH, KOTOpble YBEJIMYUBAIOT B3aHMOJCHCTBHE
("ycunurenn — B3aMMOAEHCTBHA")  KOMIIO3MLMH €  MHKPOOpraHu3Mamu  (Hampumep,
XENaTUPYIOLUINEe  areHTbl, MOJOOHBIC  ATHJICHIUAMHHTETPAYKCYCHOH  KHCJIOTE€ WM
STUJIEHOUC(OKCUATHUIIEHHUTPHIIO )TETPAYKCYCHOU KHCIIOTE B Oydepe).

B HEKOTOpBIX  BOIUIOUICHHSX  HAHOIMYJIbCHUS  JOMOJHHUTENBHO  CONEPIKUT
SMYJIBTUPYIOIIUN areHT, CHOCOOCTBYIOLIMH OOpPa30BAHHUIO 3MYJIBCUH. IMYJIbIUPYIOLIHE
areHThl BKJIIOYAIOT COEAMHEHHs], KOTOPbIE arperupyroTcs Ha TPaHULE pasaesia Macio/Bona C
o0pazoBaHHEM HEKOEH HemnpepbIBHON MeMOpPaHbl, KOTOpas MPEMSATCTBYET MPSIMOMY KOHTAKTY
MEKAY ABYMSI COCEIHMMH KarupsiMd. HekoTopble BOIUIOIEHHMS HACTOSINErO H300pEeTeHUs
NPEACTABIAIOT COOOHW KOMITO3ULMH 3MYJIBCUH MAacio-B-BOAE, KOTOPBIE JIETKO MOXKHO
pa30aBisITh BOMOH IO JKeNaeMON KOHLIEHTPALMH, HE HAaHOCS yuiepda WX aHTUMATOr€HHBIM
CBOMCTBaM.

B nononHeHne K OUCKPETHBIM KaIlIsiM Macya, JUCIIEPTHPOBAHHBIM B BOIHOM (dase,

HEKOTOPbIE SMYJIbCUU MACJIO-B-BOJI€ MOT'YT COAEPIKATh TAKXKE APYrHe JTUIMUAHBIE CTPYKTYPHI,
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Takye Kak HeOONbLINe JUMUAHBIE BE3UKYJIbl (HApUMEp, JIUMUAHBIE ChEepbl, KOTOPBIE YacTO
COCTOSIT U3 HECKOJBKHUX IO CYLIECTBY KOHLEHTPUYECKUX JIMIMHUIHBIX OHCIIOEB, OTAEIEHHBIX
APYr OT Jpyra CJOsSMH BOAHOW (a3bl), MULEIUIbI (HarpuMep, aMpuQuIbHble MOJEKYJIbl B
HeOopumx kiacrepax mo 50-200 MonekyJs, pacHnoJOKEeHHbIX TAK, YTO MOJISIPHBIE KOHIIEBbIE
IpynIbl 0OpalieHbl HAPYKy B CTOPOHY BOAHOM (ha3bl, a HEMONISPHbIE KOHLIBI H30JMPOBAHBI 10
HANpPAaBJIEHUIO BHYTPb OT BOAHOM (Da3bl) WM JaMeJIsipHbIE (pa3bl (JIMITUIAHBIE TUCIIEPCHH, B
KOTOPBIX KaXasl 4aCTHLA COCTOUT M3 MapauIeIbHbIX aMPU(IIbHBIX OMIIOEB, pa3aeleHHbIX
TOHKUMH TJIEHKAMH BOIbI).

OTH TUMUAHBIE CTPYKTYPBI 00PA3YIOTCS MO ASHCTBHEM THAPOPOOHBIX CHII, KOTOpPbIE
YBOIST HEMOJISIPHBIE OCTAaTKH (HAampuMep, MJIUHHBIE YIJIEBOJOPOIHBIC LEMH) OT BOJBL
Belieyka3aHHbIe JMITUAHBIE TPEnapaThl OOBIMHO MOTYT OBbITh OMUCAHBI KaK MOBEPXHOCTHO-
akTHBHblE JUNUAHbIE mpernapatbl (SLP). SLP MUHUMambHO TOKCHYHBI IO OTHOIICHHIO K
CJIM3UCTBIM O0OJIOUYKAM, U CUUTAETCS, YTO OHU METa0OIU3UPYIOTCS B TOHKOH KHUIIKE (CMOTpH,
Hanpumep, Hamouda et al., (1998) J. Infect. Disease 180: 1939).

B HEKOTOpBIX BOIUIOIIEHHUSX 3MYJBCHS COIAEPKUT NPEPHIBUCTYIO MACIsAHYIO a3y,
pacripeneNieHHyr0 B BOJHOW (pa3e, MpuUYeM IEepBbIi KOMIIOHEHT COAEPXKUT CHUPT W/HWIH
IJULEPUH, a BTOPOM KOMIIOHEHT COAEPIKUT MOBEPXHOCTHO-AaKTUBHOE BEINECTBO MWIIH
rajjoreHcoiepkamiee coennHenue. BoaHas ¢asa MoxkeT comep:kaTh BOAHYKO (asy JroOoro
TUIA, BKJIOYas, HO Oe3 orpaHuYeHus, BoAy (HampuMmep, IEHOHU3UPOBAHHYIO BOIY,
IVCTHJUTMPOBAHHYIO BOAY, BOAY M3 KpaHa) W pacTBOpbl (Hampumep, 3a0ydepeHHbIi
docdaramu usnonoruueckuii pactBop uiam apyrue Oydepnbie cuctemsl). MacnsHas ¢asza
MOKET COZepPKaTh MAacJo JIFOOOTro THIA, BKJIIOUAsi, HO 0€3 OrpaHU4eHHs], pACTUTENIbHbIE Maciia
(HampuMep, COeBOe MAacCjO, MAcjio aBOKANO, JIbHAHOE MAacjo, KOKOCOBOE MAcio, XJIOMKOBOE
Macjio, CKBaJEHOBOE MAcJiO, OJMBKOBOE MAacCjO, KOHOIUITHOE MAacjo, KYKypy3HOE Macio,
paricoBoe Maciio, cadIopoBOE MACIIO U MOACOJHEUYHOE MACIIO), JKUBOTHBIE Macia (HanmpuMmep,
PBIOHIA KHP), APOMATUYECKOE MACIIO, HE PACTBOPHMBIH B BOAE BUTAMHUH, MUHEPAJIbHOE MACIIO
U MOTOpHOE Macio. B HeKoTOpeIX BoOmIOLIeHUsAX MacisgHas (asa comepxutr 30-90% o0.
SMYJIBCHU Macio-B-Boze (T.e. coctaisier 30-90% ot obmero oobeMa KOHEUHOH 3MYJIbCHH),
6onee npeanoututenbHo 50-80%. KoMmmosunm He MOKHBI OTPAHHMYUBATHCS KOHKPETHBIMH
MOBEPXHOCTHO-aKTHUBHBIMH ~ BEIIECTBAMH, OJHAKO B  HEKOTOPBIX  BOIUIOLICHMSX
MIOBEPXHOCTHO-aKTHBHOE BEILIECTBO IMPEACTABISIET COOOH MOIMCOpOATHOE MOBEPXHOCTHO-
akTuBHOe BemecTBo (Hampumep, TWEEN 20®, TWEEN 40®, TWEEN 60® u TWEEN
80®), penokcunommsTokcudTanon (Hanpumep, TRITON® X-100, X-301, X-165, X-102 u X-
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200, u TYLOKCAPOL®) nnu nogeuncyiabgpaTt HATPUS U T.11.

B HEKOTOpBIX BOIUIOIIEHUSX MPUCYTCTBYET TaJOr€HCOAEPKAIIUN KOMIIOHEHT.
NpUPOAa  TaJOr€HCOAEPIKALIEr0  COEAMHEHHS, B  HEKOTOPBIX  IPEANOYTUTENbHBIX
BOIUIOIEHUSX TaJIOTEHCOAEpIKallee COSUHEHHE COAep KUT conb xjopun (Hanpumep, NaCl,
KCl w Tn), USTWINUPUIVMHMSA TaJOT€HHJ, LETHITPUMETHJIAMMOHUS  TaJIOTeHUN,
LHeTWIIUMETHIISTUIAMMOHUSL ~ TAJOTeHU A,  LUETHWIANMETHIOCH3MIAMMOHUST — TaJIOTeHU],
ueTunTpudyTUnhochonus raJloreHusI, OOAELMITPUMETHIIAMMOHHUS rajJoOreHu Ibl,
TeTPaACLMITPHUMETHIAMMOHUS raJOreHUIbI, LEeTHIITHPUIUHUS XJIOpUJ,
LHETUITPUMETHIAMMOHUS XJIOPUA, LETWIOCH3MIANMETHIIAMMOHUS XJIOPU/, LETHIITHPUAUHUS
OpoMuza,  HETWITPUMETIJIAMMOHHUS  OpOMHI,  LETHIIUMETHISTHIAMMOHUS  OpOMUL,
ueTunTpudyTunpochonus Opomupn, JONELIIITPUMETHIIAMMOHHMSI Opomu,
TETPaACLMITPUMETHIAMMOHHNS OPOMUL U T.1I.

B HEKOTOPBIX BOIUIOIIEHHUAX 3MYJIBCUSI COAEPIKUT YETBEPTUYHOE aMMOHHEBOE
coennHeHne. YeTBepTHUHbIE AMMOHHMEBbIE COSAMHEHUS BKIIIOYAIOT, HO 0e3 orpaHndeHusi, N-
ANKIIIUMETIIOCH3WIAMMOHUST  caxapuHat, 1,3,5-tpuasun-1,3,5(2H,4H,6H)-tpustanon; 1-
nexanaMMoHui, N-geuni-N,N-guMeTun-, Xiaopua (Win) TuAeHIIIMETHIAMMOHNS XJIOPH;
2-(2-(napa-(mun300yTHIT)KPE3OKCH )3 TOKCH )3 THIIIUMETUIOCH3MIIAMMOHUSL ~ XJopun;,  2-(2-
(napa-(mun300yTHT)(PEHOKCH )3 TOKCH )3 THIIIUMETHIIOSH3MIIAMMOHUS XJIOpUA; ankui 1 nmm 3
Oen3mi- 1 -(2-ruipoxs T )-2-UMH A3 0JTHS XJIOPHLI; ankmn-omc(2-
TUAPOKCUITIIT)OEH3NIIAMMOHUS XJIOpUZ; ATKUJIIEMETHIIOSH3NIIAMMOHHMS XJIOPUT;
ankuauMeTHi-3,4-quxnopoensmiammonnst - xyopun  (100%  C12);,  ankunnumeruin-3,4-
auxjopbersmnammonust xyopun (50% C14, 40% C12, 10% C16); ankuingumeTui-3,4-
OUXJIOPOEH3UITAMMOHUS XJIOPH]T (55% C14, 23% C12, 20% C10);
ANKWIIUMETIIOCH3WIAMMOHUST  XJIOpH;, alkuiauMerundensmiammonns  xyopun  (100%
C14); anxmngumermnoensmnammonus xiopuz (100% C16); ankunauMeTiioeH3HIaMMOHUST

xyopun (41% C14, 28% C12); ankunaumerwidensmnammonust xjaopun (47% C12, 18% C14);

ANKUIITUMETHIIO€H3UITAMMOHHST XJIOpUI (55% Cle, 20% C14);
ANKUIITUMETHIIOCH3UITAMMOHHUS XJIOpUI (58% C14, 28% C10);
ANKUIIIUMETHIIOCH3UITAMMOHHS XJIOpUI (60% C14, 25% C12);
KU IUMETHIIOCH3UITAMMOHHS XJIOpUI (61% Cl11, 23% C14);
ANKUIIUMETHIIOCH3UITAMMOHHS XJIOpUI (61% C12, 23% C14);
ANKUIIIUMETHIIOCH3UITAMMOHHS XJIOpUI (65% C12, 25% C14);

ANKUIIIUMETHIIOCH3UITAMMOHHS XJIOpUI (67% C12, 24% C14);
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ANKUIIIUMETHIIOCH3UITAMMOHHS XJIOpUI (67% C12, 25% C14);
ankmiaumetmioensmiaMMonus xyopug (90% C14, 5% C12); ankunnumeTuiaOeH3nIaMMOHHUS
xyopun (93% C14, 4% C12); ankunaumerwidensmiammonns xjopun (95% C16, 5% C18);
ANKWIANMETHIOSH3MIIAMMOHUSL  XJIOpuA (M)  IUACLIUIAUMETHIAMMOHMS — XJIOPHI;
ANKWTIMMETHIOSH3HIIAMMOHUS XJIOpUA (xax B KUPHBIX KUCJIOTAX);
ankwiaumetmioensuaMmmonust xjaopuna (C12-C16); ankunguMeTHIOeH3MITAMMOHUST XJIOPHU]T
(C12-C18), ANKWIAUMETHIOCH3 - u OUAKUIIAUMETUIIAMMOHUS XJIOPHL;
ATKUJITUMETHIIAMMETHIIOCH3 MIIAMMOHHSI XJIOPU, AIKHJIUMETHI THIaMMOHM Opomun (90%
C14, 5% C16, 5% C12); ankunauMeTUuIdTUIIaMMOHUS OpoMuz (CMEIIaHHbIE AJKUJIbHBIE U
AJTKEHUJTbHbIE TPYIIIBI KaK B JKUPHBIX KHCJIOTax COEBOTO Macrna);
ANKUIIUMETHII TUIIOSH3WIAMMOHUSL  XJIOPUJL;, AJKMIIUMETHIIDTHIIOCH3HIIAMMOHHS  XJIOPH
(60% C14), anxungumerninzonponmidersuiaMmonnst xyuopun (50% C12, 30% C14, 17%
C16, 3% C18); anxunrpumermnammonust xjaopua (58% C18, 40% C16, 1% C14, 1% C12);
ANKUITPUMETUIIAMMOHUS XJIOpU (90% C18, 10% C1o);
ANKUIIUMETHI(3 THIIO€H3HIT ) aMMOHHST XJIOpUI (C12-18); nu-(C8-10)-anxun-
IVMETHUJIAMMOHUS XJIOPUIIBL, THANKUIAUMETIIIAMMOHMS XJIOPH, AHATIKIWIANMETUIAMMOHHUS

XJiopua, AUAJTKUWIAUMETUIIAMMOHUA  XJIOPUA, I[I/IaJ'IKI/IJ'IMeTI/IJ'I6eH31/IJ'IaMMOHI/I${ XJIOpHUA,

IUIENWIAUMETHIAMMOHUS XJIOPUA, TUU30EUIAUMETHIAMMOHHUS XJIOpUA,
TUOKTUIAUMETHIAMMOHUS XJIOPUA, DOAeII-01C(2-TrUAPOKCUITHIT JOKTHIIAMMOHHS
TUAPOXJIOPUL, NONELUIIAUMETHIOCH3MITAMMOHUS XJIOpUL, AoAenuIKapOaMonI-

METWJIAMMETHIOSH3MIIAMMOHUS XJIOPHU;, TeNTaAeLMI-TUAPOKCHI THIIMMHUAA30INHIS XJIOPUL;
rekcaruapo-1,3,5-Tpuc(2-ruApoKCUI T )-S-TPHA3HH,; MUPUCTAIKOHUSA XJIOpUA (n)
kBatepHunil 14; N,N-numerun-2-rugpOKCUNPONUIAMMOHUS XJIOPUAA MOJIUMED, H-aJIKUI-
IVMETIIOCH3MIIAMMOHUST  XJIOPUA,  H-aJIKWI-IUMETHIATHIOCH3WIAMMOHUS ~ XJIOPU;,  H-

TeTpaI[eLII/I.HIII/IMeTI/IJ'I6eH3I/IJIaMMOHI/Iﬂ xXJopuga MOHOTruApar, OKTUIACHUIAUMETUIIAMMOHUA

XJIOpHUA, OKTUJIAOACTUIIIUMETUIIAMMOHUA XJIopuna,
OKTI/IJ'I(I)eHOKCI/IBTOKCI/IBTI/IJ'II[I/IMeTI/IJ'I6eH31/IJ'IaMMOHI/I$[ XJIOpUA,
OKCI/II[I/IBTI/I.]'IeH6I/IC(aJIKI/IJ'II[I/IMeTI/IJ'IaMMOHI/I$I XJI0p I/II[), YECTBEPTUYHBIC AMMOHHMEBBIC
COCIUHEHNA, JAUKOKCOAJIKHIANUMETHII, XJIOpUA,

TPUMETOKCUCUITUIITIPOMUITAUMETUIIOKTAACLIUTIAMMOHU A XJIOpUA, TPUMETOKCUCUITUIIbHBIC
YETBEPTUYHBIE AMMOHHUECBLIC COCOUHCHMU, TpI/IMeTI/IJ'II[OI[eL[I/IJ'I6eH31/IJ'IaMMOHI/I$I XJIopun, H-
I[OI[eLII/IJ'II[I/IMeTI/IJ'[f‘)TI/IJ'I6eH3I/IJ'IaMMOHI/I$I XJIOpUAI, H-FeKCaI[eLII/IJ'II[I/IMeTI/IJ'I6eH3I/IJ'[aMMOHI/I$I

XJIOpHA, H-TeTpaI[eI_[I/IJ'II[I/IMeTI/IJ'I6eH31/IJ'IaMMOHI/I$I XJIOpHA, H-
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TETPAACLMIIUMETUISTIIOCH3MIIAMMOHUS  XJIOPUM, U H-OKTaAeHMIIUMETHIOCH3UIIAMMOHHUS
XJIOpU.

HaHosMynbCHOHHBIE ~ KOMIIO3MIMH W CIOCOOBI  HMX  TOJYYE€HUS  H3BECTHBI
CTHeLMaNMCTaM B JaHHOM o0OnacT u onucaHbl, Hanpumep, B nmateHTax CIIIA NeNe 7,476,393,
7,468,402, 7,314,624, 6,998,426, 6,902,737, 6,689,371, 6,541,018, 6,464,990, 6,461,625,
6,419,946, 6,413,527, 6,375,960, 6,335,022, 6,274,150, 6,120,778, 6,039,936, 5,925,341,
5,753,241, 5,698,219, 5,152,923 u B Fanun ef al. (2009) Microemulsions: Properties and
Applications (Surfactant Science), CRC Press, Boca Ratan F1.

B HEKOTOpBIX BOIUIOIIEHUSX OAMH WM OOJiee AKTHBHBIX AreHTOB, OMHCAHHBIX B
JaHHOM JOKyMEHTE, MOTYT OBITh IPEJOCTaBICHbI B BUAE "KOHLEHTpara', Hampumep B
KOHTEHHepe Al XpaHeHus! (Hampumep, B NMPEABAPUTEIBHO U3MEPEHHOM O0OBEME), TOTOBOTO
sl pa3OaBJIeHUs, WM B PACTBOPUMOHN KarcyJe, TOTOBOH st noOaBieHust K 00beMy BOIBL,
CIHPTA, NEPEKUCH BOAOPOA HIIH APYTOro pazdaBUTENs.

B HEKOTOPBIX BOIUIOMIEHUSX aHAJIOTH PallaMULIMHA, OMMCAHHBIE B JTAHHOM JIOKyMEHTE
(HampuMep, COeNHEHHe, MPENCTABIEHHOE CTPYKTYPOH GopMyIsl I, U T.I1.) MPUTrOTOBIIEHB! B
BU/I€ KOMIUIEKCOB BKJFOYEeHHs. He orpaHuunBas LUKIOAEKCTPUHOBBIMU KOMIUIEKCAMHU
BKJIFOUEHHUS, OTMEYAaeTcs, 4YTO IMKJIONEKCTPUH SBJISIETCS AareHToM, Haubojee YacTo
UCTIONb3YeMbIM 11 OoOpa3oBaHMs  (papMaleBTUUECKUX  KOMIUIEKCOB  BKJIFOUEHHS.
Huknonexcrpuns! (CD) npeacraBisAoT coOOH LUKINYECKHE OJUTOMEPHI TTFOKO3bI, KOTOphIE
00BIYHO cozepxkar 6, 7 WM 8 TIIFOKO3HBIX MOHOMEPOB, COCAUHEHHBIX O-1,4 CBA3IMU. DTH
onmuromepsl 00bHO HazwbiBarOTCsA o-CD, B-CD um y-CD coorBercTBeHHO. Bbicimue
OJIMTOMEPBI, COAEp’Kallue BIUIOTH A0 12 TJIOKO3HBIX MOHOMEPOB, HW3BECTHBI U
NpeAyCMAaTPUBAIOTCS B KOMIIO3MLMAX,  ONHCAHHBIX B JAHHOM  JOKYMEHTE.
OyYHKIIMOHAIN3UPOBAHHBIE  LIUKJIOJEKCTPUHOBBIE  KOMIUIEKCHI  BKJIFOYEHHS  TaKKe
Ipeay CMaTpUBAIOTCSI. HnmocTpaTuBHBIE, HO HE OTrpaHUYHUBAIOLIUE
(YHKLMOHATM3UPOBAHHBIE LIUKJIOAEKCTPUHBI BKIIOYAIOT, HO 0€3 OrpaHuveHusi, Cyib(oHaThI
cynboHaTel W CyJab(pHHATBI WIM JAUCYIb(POHATBI THAPOKCUOYTEHUIILMKIONEKCTPUHA,
cynb(hoHaThI, CyNb(GOHATHI U CYJIb(PUHATHI TN IUCYIb(POHATHI CMEIIAHHBIX MPOCTHIX 3(PUPOB
LIUKJIOIEKCTPUHOB, T7I€ TIO MEHbLIEH Mepe ONH U3 3aMeCTHTeNeH 3(pupa npencrapiser coOoil
TUAPOKCUOYTEHIILMKIOASKCTPUH.  MIUTFOCTpaTHBHBIE  LUKIJIOAEKCTPUHBI  BKJIFOUYAIOT
NOJMCAXapUAHBIA  3QHUp, KOTOPBIH  CONEPKUT IO  MEHbIIeW Mepe OnuH  2-
TUAPOKCHOYTEHIIIBHBIA 3aMECTUTENb, I/I€ TI0 MEHbIIEH Mepe OIMH THAPOKCUOYTEHUIIbHBIN

3aMecTHTeNb  Cylb(QOHUpOBAaH M  CyJdb(PUHHUPOBAH WIM  JUCYIb()OHHPOBAH, U
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ANKUJITIONIUIINKO3UAHBIA  3QUp, KOTOPBIH COAEPKUT IO MEHbIIeH Mepe OAWH 2-
T'UAPOKCHOYTEHMIIBHBIM 3aMECTUTENb, II€ TI0 MEHBIIeH Mepe OIMH THAPOKCUOYTEHUIIbHBIN
3aMeCTHTENb CYJb(OHUPOBAH U CyJIb(PUHUPOBAH WM AUCyNb(OHHpPOBaH. B pasnmuuHbIX
BOIUIOLIEHUSAX IIPEeIyCMOTPEHBI KOMILJIEKChI BKJIFOYEHMUS, oOpa3oBaHHbIE
CyJNb()OHUPOBAHHBIMH  THAPOKCUOYTEHIIIMKIOACKCTPUHAMU M OAHMUM wiu  Ooiee
aKTUBHBIM(BIMH) areHTOM(aMu), OMHCAHHBIMH B JAHHOM JOKyMeHTe. CrmocoObl MOTy4eHus
LUKJIOACKCTPUHOB U LMKJIOAEKCTPUHOBBIX KOMILJIEKCOB BKJIIOUEHHUs MOXKHO HAMTH,
HanpuMep, B mnareHTHONW mnyOmmkaruu CIITA No  2004/0054164 u B CChUIKax,
NPOIMTUPOBAHHBIX TaM, U B mareHTHON myOnukanuu CIIIA Ne 2011/0218173 u B cchuIKax,
MPOLIUTUPOBAHHBIX TaM.

B HEKOTOpBIX BOILIOIIEHMSIX aHAJIOTH pallaMHULIMHA, ONMCAHHBIE B TAHHOM JOKYMEHTE,
MO>KHO BBOAUTH TAK)K€ C HUCIOJIb30BAHMEM MEAULMHCKUX YCTPOWCTB, U3BECTHBIX B JaHHOMN
obmactn. Hampumep, B OmHOM BOIUIOMIEHHWH (HAPMALEBTHUECKYIO KOMITO3UIMIO TI0
U300pPETEeHHI0O MOKHO BBOAHUTH YCTPOUCTBOM JjIsi O€3BITOJIbHOM TOAKOKHONH WHBEKIIUH,
TaKUM Kak yCTpoiicTBa, packpbiTeie B mareHte CIIIA Ne 5,399,163; marente CIIA Ne
5,383,851; marente CIIIA Ne 5,312,335; matente CIIIA Ne. No. 5,064,413; natente CIIIA No
4,941,880; marenre CHIA Ne 4,790,824; wnmu marente CHIA Ne 4,596,556. Ilpumepsl
O0IIeN3BECTHBIX UMIUIAHTATOB M MOJYJIEH, MOJNE3HBbIX JJIsI TAKOW OCTaBKH, BKIIKOYAIOT, HO
6e3 orpanmuenusi, nateHT CIIA Ne 4,487,603, B KOTOPOM pPacCKpBHIT HMILIAHTHPYEMBbIi
MHKPO-UH(Y3HOHHBIA HACOC JIsl AO3UPOBAHNS JIEKAPCTBEHHOT'O CPEACTBA C KOHTPOJIUPYEMOH
ckopocTeio; nateHT CIIIA Ne 4,486,194, B KOTOPOM PacKpbITO TE€PANEBTUUECKOE YCTPOUCTBO
JUIs BBEJIEHUS JIEKAPCTBEHHBIX cpeacTB depe3 koxy; nateHt CIIIA Ne 4,447 233, B koTopomM
PACKPBIT HAcOC Al WH(Y3UU JICKAPCTBEHHBIX CPEINCTB MJIsi JOCTABKH JIEKAPCTBEHHOTO
cpeacTBa ¢ TOYHOU cKkopocThio MH(Py3uu, mareHt CLIIA Ne 4,447,224 B KOTOPOM PacCKPBIT
UMIUIAHTUPYEMbIHT WH(Y3UOHHBIA ammapaT ¢ BapuaOeNnbHON CKOPOCTbIO HH(QY3UH IS
HETPEePBIBHON AOCTaBKH JiekapcTBeHHOro cpeactsa; nmateHT CIIIA Ne 4,439,196, B kotopom
packppiTa CHCT€Ma OCMOTHYECKOM JOCTABKM JIEKAPCTBEHHBIX CPEACTB, HUMEHOILIas
MHOTOKamepHbie cekiuu, u mateHT CIIA Ne 4,475/196, B KOTOPOM packpbiTa CHCTEMa
OCMOTHYECKON AOCTAaBKU JIEKAPCTBEHHBIX CPEACTB. B KOHKPETHOM BOIUIOIEHUM AHAJIOT
panaMuLIHa MOXHO BBOAMTH C HCIOJB30BAHMEM CTEHTA, BBIAEISIIOLIErO JIEKAPCTBEHHOE
CPEICTBO, HANPUMEpP CTEHTA, COOTBETCTBYIOIIErO CTeHTaM, omucaHHbiM B WO 01/87263 u
POACTBEHHBIX MyOMMKALMAX, WIH cTeHTaMm, onmucanHbiM Perin (Perin, E C, 2005). Muorue

APYTrue€ TaKue€ UMIUIAHTAThI, CUCTEMbI JOCTABKU U MOAYJIU U3BCCTHDBI CTICTIUAJINCTAM B I[&HHOI’I
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oOnacTu.

Jlo3UpoBKa, B KOTOPOH HY>KHO BBOAWUTBH AHAJIOT parlaMUIHA, OMMCAHHBIA B JAHHOM
JIOKyMeHTe, OyJeT BapbHpOBAThCS B 3aBUCUMOCTH OT KOHKPETHOT'O COEAMHEHUs], UMEIOINEro
3aboneBaHue, CyObeKTa W NMPUPOAbI M TSDKECTH 3a00JeBaHMs, U (PU3MYECKOrO COCTOSIHUS
cyOpekTa, W BbIOpaHHOro myTu BBeaeHus. [loxxopsimas MO3MPOBKA JIETKO MOXKET OBITh
omnpereNeHa CIelUuaTucToOM B JaHHOW obnactu. Hampumep, 6e3 orpaHuveHus, 1032 BILIOTh
no 15 mr exenneBHo, Hampumep oT 0,1 no 15 mr exxenHeBHO (Wnm Oonee BBICOKAsl 7034,
BBOJIMMAsi MEHEE YaCTO) MOKET OBITh NIPEIyCMOTpPEHA.

B HexoTOpBIX BOIUIOLIEHUSIX KOMITIO3ULIUK MOTYT conep:xathb ot 0,1%, nanpumep 0,1-
70%, wnu 5-60%, umu npeanoyrutesibHO 10-30% onHOro miu 6oJiee aHaJOrOB parlaMHIIMHA B
3aBHCHUMOCTH OT CI1I0c00a BBEICHHUSI.

Cnenmamuct B AaHHOM 00JacTH  3HAET, YTO ONTHMAJIbHOE KOJIMYECTBO U
NEePUOANYHOCTD MHINBUAYAIBHBIX TO3UPOBOK AHAJIOTA ParaMHUIMHA, OMMCAHHOTO B JTAHHOM
IOKyMeHTe, OyIeT ONpeaessiTbCs MPUPOAOH U CTENEHBIO COCTOSHHS, KOTOpOE Jieuart,
¢dopMoOli, myTeM U MECTOM BBEIEHHUS M BO3PACTOM M COCTOSITHUEM KOHKPETHOTO CyOBEeKTa,
KOTOPOTO JIeYaT, U YTO B KOHEYHOM CUETE JIeHaluil Bpau OyZeT OnpenessiTh MOIXOISIINe
JO3UPOBKH, MOAJIEKALINE TPUMEHEHHUIO. JTY JO3UPOBKY MOXHO IIOBTOPSITH HACTOJIBKO HYacTo,
HACKOJIBKO 3TO 1HenecooOpasHo. Ecnu pasBuaroTcsi mobounble 3(PpQeKTs, TO KOIMYECTBO
W/WJIM 4acTOTy JO3MPOBKH MOKHO MEHSATh WJIM COKpAIlaTh B COOTBETCTBUU C HOPMAJIBbHOM
KJIMHUYECKON MPAKTUKOM.

TepaneBTHYecKHe NPUMEHEHHUS

Komnosunmu 1 cnocoObl Mo HACTOSIIEMY H300PETEHHUI0 MOTYT OBITh TOJIE3HBI IS
MHOKECTBA Pa3HbIX CYOBEKTOB, BKJIFOYAs, HO 0€3 OrpaHMYEeHUs, MJIEKOTTMTAIOIIETO, YeJIOBEKa,
MJIEKONIMTAIOLIETO, HE SBJSIFOINErOCS YeJIOBEKOM, JOMAIIHEero >KMBOTHOTO (Hampumep,
J7a00paTOPHOTO JKUBOTHOTO, NOMALTHHX MUTOMIEB WJIM JOMAIIHUH CKOT), HEIOMALIHErO
YKHBOTHOTO (HAIMpPUMEp, AUKOTO), Co0aKy, KOIIKY, IPbI3yHA, MBIIb, XOMsKa, KOPOBY, NTHLY,
LBITUIEHKA, PbIOY, CBUHBIO, JIOMAAb, KO3y, OBIY, KPOJHUKY U JIFOOOH X KOMOMHALINH.

Komnosuuun u crnocoObl, ONMCaHHbIE B JAHHOM AOKYMEHTE, MOTYT OBITh TOJIE3HBI B
KAQ4eCTBE  TEPANeBTHYECKOrO, HANMpUMep, JICUSHHs, KOTOPOE€ MOXKHO  Ha3HayaTh
HY>KIAIeMycsi B 3TOM cyObekTy. Tepameprmueckuil 3Q(eKkT HacTosmero u3o0peTeHws
MOXET OBITh TOJy4eH y CyOBeKTa 3a CUeT CHIDKEHHUs, NOJABJIEHUS, PEMHCCHUU WU
yCTpaHeHus: OOJIE3HEHHOTO COCTOSIHHUS, BKJIIOYAs, HO O€3 OrpaHHYeHHs, €ro CHMIITOMBL.

Tepanestuueckuii 3¢pdexr y cyOwbekra, umeromero 3ad0NeBaHHE WIH COCTOSHUE WIIH
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NPEAPACIIONOKEHHOTO K 3a00JI€BaHUIO HJIM COCTOSHUIO, WM Y KOTOPOrO HAYMHAETCS
3a00neBaHNe WM COCTOSIHHE, MOKET OBITh IOJIyueH 3a CYET CHIDKEHUS, TOAaBIICHHUS,
NpeAyNpeXIeHNs, PEMHCCUH WM YCTPAaHEHMUs COCTOSIHMA WM 3a00JeBaHUs, WU
NPEICOCTOSHUS, HITH MPEAOOIE3HEHHOTO COCTOSHUSL.

ITpu mpakTHYECKOM OCYLIECTBJICHUU CIIOCOOOB, OMHCAHHBIX B JAHHOM IOKYMEHTE,
TepaneBTHYECKH 3PPEKTUBHBIE KOTUYECTBA KOMIO3HLIUMN, OMUCAHHBIX B JAHHOM JTOKYMEHTE,
MOXKHO BBOJUTb HYXKITAIOIIEMYyCs B 3TOM CyObEKTy 4HacTo sl JICYeHUs W/ Wiu
NpeaynpeKIeHIs] COCTOSIHUSL WIM €ro mporpeccupoBanusi. dapmaneBTHUECKass KOMIIO3HLIUS
MOKET BO3IEHCTBOBATh Ha (PU3UOJOTHIO CyOBEKTa, TAaKyld Kak HMMYHHas CHCTEMA,
BOCTIAJIUTENIbHBIA OTBET WJIH Jpyroe (usnonorudeckoe BO3AEHCTBHE. TepaneBTHUYECKH
3¢ (eKTUBHOE KOJIMYECTBO MOXKHO BapbUPOBATh B 3aBHCUMOCTH OT TSDKECTH 3a00JI€BaHMS,
BO3PacTa U OTHOCUTENILHOTO COCTOSIHHSI 3I0POBbsI CYOBeKTa, 3 (HEeKTUBHOCTH UCTIONB3yEeMOTO
COEMHEHUs B APYTHX (PaKTOPOB.

JleunTh W/WIH JIEYeHHE MOTYT OTHOCHUTBHCS K JIFOOBIM MpPHU3HAKAM yCIeXa B JICUEHUH
WM ocna0neHnu 3a00JI€BaHNs TN COCTOsIHMSL. JleueHne MoKeT BKIIFO4aTh B cels, HanpuMmep,
CHIDKEHHE, 3a[IePXKKY MU OciabJIeHne TSKECTH OJHOro WM Oojiee CHMITOMOB 3a00JI€BaHHS
WUIN COCTOSIHUS, WIM MOJKET BKJIIOYAaTh B CeOs CHI)KEHHE YacTOThI, C KOTOPOH MaIHeHT
UCTIBITBIBAET CHUMITOMBI 3a00JI€BaHMs, HApYIIEHUE, PACCTPOHCTBO WM HeONAronpusiTHOE
coctosiHue U T.1. "JleuuTs" B NaHHOM JOKYMEHTE MOXKET OTHOCHTBCS K CIOCOOY, KOTOPBIi
NPUBOANT K HEKOTOPOMY YPOBHIO JIEUEHHsI WM oOJerdyeHus: 3a00JeBaHusl WM COCTOSIHUS, U
MOXET TMpeIoaraTb AMANa3OH pe3yJbTaTOB, HANpPABJIEHHBIX HAa 3Ty KOHEUHYIO IIeJb,
BKJIFO4Asi, HO 0€3 OrpaHUYEHUs], MTOJIHOCTBIO NIPEAYIPEKIEHNE COCTOSHUS.

[Ipenynpesxnarh, NPenynpekKaeHUe W T.II. MOTYT OTHOCHTBCS K TMPERyNpPEeKICHHIO
3a00NeBaHUs WIIH COCTOSIHUS, HapuMep 00pa3oBaHUs ONMyXOJH y nmauueHTa. Hanpumep, ecnu
UHIUBUAYYM HMEET PHCK Pa3BUTHs ONYyXOJH WIM Apyroi (OpMbel paka, U €ro JiedaT
crnoco0aMH IO HACTOSIIIEMYy H300pETeHHMI0, W OIyXOib HIM Jpyras (opMa paka He
pa3BUBAETCS B JAbHEHIIIEM, TOTJAa y 3TOr0 MHANBHAYYyMa 3a00JIeBaHNE MPENyNPEeKASHO, 1O
MEHbLIEH Mepe B TEUEHHE ONpEIENICHHOro mnepuona BpeMeHH. IlpemynpexneHne MoKeT
OTHOCHUTBCSI TaKK€ K TMPEOYNPEKACHUIO IMOBTOPHOTO BO3HUKHOBEHHs 3a00JIEBAHMS MU
COCTOSIHUSI y TAIMEHTAa, KOTOPOro paHee JICUWIH OT 3TOro 3a0OJIeBaHUS WM COCTOSIHMS,
HanpHUMep 3a CYET NPEAYIIPEIKACHUS PELUIUBA.

Tepanestuuecku 3ppekTHBHOE KOIUIECTBO MOKET MPEACTABIATH COOOH KOJIMUECTBO

KOMITIO3HUIIMH 50)151 €C AKTHUBHOTI'O KOMIIOHCHTA, JOCTATOYHOC AJIA obecrnieyeHust



116

OnmaronpusiTHOro 3¢ ¢$eKra Uik IJisi UHOTO CHIDKEHHSI TaryOHOro HeOJIaronpusiTHOrO COOBITHS
y UHANBUAYYMa, KOTOPOMY BBOIAT Kommosuuuio. TepameBTuuecku 3(Q¢exTuBHas 103a
MOXET TPENCTaBIATh COOOH 103y, KOTOpas MPOAYLUPYET OAUH WM Oosiee KelaeMbIX HIIN
JKeJlaTeJbHbIX (Hampumep, OnarompusaTHbIX) 3PQPEKTOB, paal KOTOPBIX €€ BBOIAT, MPUYEM
TaKO€ BBEIEHHE INPOUCXOAMT OAMH WM Ooyee pa3 Ha MNPOTSHKEHWH MaHHOTO IepHona
BpeMeHH. ToO4Has 1032 MOMKET 3aBHCETh OT ILIEJH JICUEHUS M MOKET OBITh YCTaHOBJIEHA
CHELMAIMCTOM B JAHHOW OOJIACTH € MCIIOJIb30BAHHEM U3BECTHBIX METO/IOB.

dapmaneBTHUECKUE KOMITO3UIIMM MOTYT OBITh HCIIOJNB30BaHBl B  CHocoax,
OMKCAHHBIX B JAHHOM JOKYMEHTE, U UX MOKHO BBOJIUTbH HYKIAIOIIEMYCS B 3TOM CYOBEKTY C
UCTIOJIb30BAHHEM METO/IOB, M3BECTHBIX CIIELUAIUCTY B JAHHOH 00JAacTH, KOTOpPbIE MOTYT
ObITh MOOXOAALIMMH B KAaueCTBE Tepamuu 3a00JEeBaHUS WM COCTOSIHHS, IOPAKAIOLIETO
cyopekta. CieHuaiucT B JaHHOW OOJACTH MOWMET, YTO KOJIMYECTBO, MPOAOIDKUTEIBHOCTh U
4acToTa BBEACHUS (PapMaleBTUYECKOW KOMITO3UIIMH, OMUCAHHOW B JAaHHOM JOKYMEHTE,
HYKIAIOIIEMYyCsl B 3TOM CYOBEKTYy 3aBHCUT OT HECKOJBKHX (DaKTOPOB, BKIFOYAOLINX,
HanpuMep, HO O€3 OrpaHHYeHHs], COCTOSIHHE 3I0pOBbsI CyOBEKTa, KOHKpPETHOE 3a00ieBaHue
WJIN COCTOSTHUE TMAIEHTA, CTETeHb WM YPOBEHb KOHKPETHOTO 3a00JI€BAHHS WM COCTOSTHUS
MAIMeHTa, JIOTOJHHUTEbHBIC TEePANeBTHUECKHE CPEACTBA, KOTOPbIE BBOIST WM BBOIWIU
CyOBEeKTY U T.II

CriocoOpl 1 KOMMO3UIMH, ONUCAHHBIE B JAHHOM JOKYMEHTE, MOTYT IPEICTaBISThH
coboil crocoObl M KOMIIO3ULMK Uil BBEACHUS HYXITAIOLEMycst B 3TOM cyOwekty. Yacrto
BBEJICHHE KOMIIO3HIINHI, OMUCAHHBIX B JAHHOM JOKYMEHTE, MOKET BKJIIOUATh IyTH BBEACHMUS,
U HE OrpaHWYHUBAIOIIME TPUMEPhl MyTell BBEACHHUS BKIIOYAIOT BHYTPUBEHHOE,
BHYTpUApTEPHATIbHOE, TOIKOXKHOE, CyOAypabHOE, BHYTPHMBIIIEYHOE, HHTPAKPAHHAIBHOE,
UHTPACTEPHAIBHOE, HUHTPAOITYXOJIEBOE 1001 UHTpaTNIePUTOHEATbHOE BBE/ICHUE.
JlononHUTENbHO,  (apMALEBTHUECKY0  KOMIO3MIMIO  MOXHO  BBOOUTH  CyOBEKTY
JOTIOTHUTEJIbHBIMU My TSIMU BBEICHUS, HATIPUMEP WHTANSLIUEH, TePOPATbHBIM, AepPMaIbHbBIM,
WHTPAHA3AJbHBIM UJIH HHTPATEKAJIbHBIM BBEICHUEM.

Komnosuuun no HactosimeMy H300peTeHHI0O MOKHO BBOJIUTh HYKIAOILIEMYCsI B 3TOM
CyOBEKTY TIepBBIM BBEACHHEM W OJHHUM WM OOJiee NOMOJHUTENbHBIMU BBeneHusMU. OIHO
i 0oJiee OTIOJHUTENbHBIX BBEACHUH MOJKHO BBOAUTH HY)KOAIOIIEMYCS B 3TOM CYOBEKTY
CIyCTsl MHUHYTBI, 4acbl, CYTKH, HEHENH WM MeCsAlbl Iocje mnepBoro BBeaeHus. Jlroboe
JOTIOJTHUTEIbHOE BBEICHWE MOYKHO INPOU3BOAUTDH HYXKAAIOIIEMYCS B 3TOM CyOBEKTY MeHee

yeM yepes 21 cyTku, uiu MeHee 4em depes 14 cyTok, MeHee ueM uepe3 10 cyTok, MeHee ueM
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yepe3 7 CyTOK, MEHee 4eM depe3 4 CyTOK WM MEeHee 4eM uepe3 1 CyTku mocie mepBoro
BBeieHus. OnHO nim Oonee BBEJEHMH MOXKET NMPOUCXOAUTH OoJjiee YeM OAMH pa3 B CYTKH,
Oonee yeM OAMH pa3 B HENEMO WM Ooyiee 4eM OAMH pa3 B Mecsal. BeemeHus Moryt ObITh
eXXeHENeNbHbIMHU, Pa3 B 1BE HeAeH (KaKble 1BE HEACIH), KaJKAbIe TPU HEAEIH, €XKEMECSIHO
WM KaXIble 1Ba MECSILIA.

CoenuHeHne cOracHO JHIOOOMY TeparneBTHUECKOMY COEIUHEHHUIO, PACKPbITOMY B
JaHHOM JOKYMEHTE, MPeIHA3HAUEHO Il IPUMEHEHHUSI B OHOM MJIH 0oJiee U3 CIENyIOIIEro:
JieueHre W/WIM TpeaynpekaeHre TaymnaTtuu (BKJrO4Yas, HO Oe3 orpaHudeHus, OOJe3Hb
Anbureiimepa, Oonesnp [lapkuHCOHA, Tporpeccupyromuil HaabsaepHbid mapanud (PSP),
KOPTUKOOa3aIbHAs AeTeHePaLts, KOPTUKOOA3aIbHbIA CHHIAPOM, JOOHO-BHCOYHAS EMEHLIUS,
noOHo-BucouHas JobapHas nereHepauusi (FTLD), Bkmouaromasi, HO 0e3 OrpaHHuYeHUs,
FTLD-17, mnoBenendyeckuii Bapuant FTD, mnepeuunass mnporpeccupyromas adaszus
(cemMaHTHYECKHE, arpaMMaTU4YeCKUe WM JIOTONEAMYECKHE BapUaHThI), 3a00JeBaHMUE,
XapaKTepU3ymoIIeecs MOsBJICHHEM apruporibHbIX 3epeH, OonesHb Iluka, rinoOynsipHbIE
TJIMAJIbHBIE TAyTIATUH, NIEPBUYHAST BO3PACTHAS TaymaTus (BKJIIOYAs IEMEHLHIO, CBSI3AHHYIO C
oOpazoBaHHEM HeHpohHOPUILIAHBIX KIIyOKOB), XpOHHYECKast TpaBMaTHUYeCKasi
sHiedanonatust (CTE)-TpaBMaTnueckoe MOBpEKAEHHE MOJOBHOTO MO3ra U BO3PACTHAsI Tay-
actpornuoonarusi), mTORonatus (Bkirovast, HO 0e3 OrpaHM4YeHHs], KOMIUIEKC TyOepO3HOro
ckaepo3a (TSC)), mTORonarus, acconmumpoBaHHasi C SUIICNTHYECKHUMH TPUMIAJAKAMH,
¢okanpHast koprukanmpHas aucmiasus (FCD), ranrmmornmmoma, remuMeransHuedanus,
Heiipo¢pubpomaros 1, curgpom Illrypre-BebGepa, cunapom  Koynena, PMSE
(Ionmuruapamunon, Meramuuedanusi, CumnroMaTudeckas OIMUIENCHs)), CeMeiHbIe
MHOKeCTBeHHble nuckounHbie Gudpomer (FMDF), snunencus/snuienTHUecKue MpHUITaIKd
(kax reHeTHYeCKHe, TaK W TPHOOpeTeHHble (OPMBbI 3a00JNEBAHUS, TAKHE KaK CeMeHHas
(dokampHast SMWIETICUS, SMWICNTHYECKUE Cyaoporu, wmiagendeckue cynpoporu (IS),
snuentudeckuii craryc (SE), Bucounas smunencusi (PLE) u aGcaHc-smunencusi), peakue
3a0oneBanus, accouuupoBaHHble ¢ auchyskmuer axtuBHOocTH MTORCI  (Hampumep,
mam¢panruoneiiomnomaros (LAM), cunapom Jlu, atakcust @puapeiixa, anemus JlalimoHna-
bmkdana u 1.1.), Metabonndeckue 3a0oneBaHus (Hampumep, okupenue, nuader tuma Il un
T.[.), QyTOUMMYHHbIE W BOCIHAQJIUTENbHbIE 3a00JeBaHUs (HANPUMEpP, CHCTEMHAsl KpacHas
Boyanka (SLE), paccesHubiii ckiiepos (MC), mcopuas u T.71.), pak, rpudkoBasi HHOEKIsI,
nponmdepaTuBHOE  3a00NieBaHHME,  COXPAHEHHE  UMMYHOCYIIIPECCHUH,  OTTOPIKEHHE

TPaHCIUIAHTATa, TPaBMATUYCCKOC MOBPCKICHUEC TOJOBHOrO MO3ra, ayTu3m, JIM30COMHBIC
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Oone3HM HAaKOIJIEHWs W HeHponereHepaTUBHblE 3a00JNEBaHUS, AaCCOLMUPOBAHHBIE C
runiepaktuBHOCTEIO MTORC]1 (Hampumep, Oone3np Ilapkuncona, 6one3nbp I'eHTHHITOHA U
T.A.), a0eppaHTHOE HAKOIUIEHHE COEOUHEHUN, AMCPYHKIMA MEXaHU3MOB ayTodaruu, U
paccTpoiicTBa, OOBIMHO BKJIIOHANOIINE, HO 0O€3 OrpaHuyeHHs, PacCTPONCTBA, KOTOPbIE MOTYT
ObITH MOIYJIMPOBAHBI CeNeKTUBHBIM HHrHOUpoBanueM mytu mMTORC1.

CoenuHeHue COrJIACHO JIFOOOMY TepareBTHYECKOMY COEIUHEHHUIO, PACKPBITOMY B
JaHHOM JOKYMEHTE, Ul TNPUMEHEHHS B JIEYCHUU W/MIM TPEAYNPEKACHUU TayMaTHH,
BBIODAHHOW W3 TPYMIbL, COCTOSIIEH W3 TMPOrPECCHPYIOMEr0 HATBSIAEPHOTO IMapainya,
JeMEeHIIMN OOKCEpOB (XPOHMYECKON TpaBMAaTUYECKOW SHIE(AIONaTHH), JOOHO-BHCOYHOMN
nemeHy, OonesHn [yama (komruiekc OOKOBOH —aMHOTPOPUUECKUH-TTAPKUHCOHH3M-
IEMEHLMsI), NEMEHLMU ¢ mpeobianaHueM KiIyOkoB (¢ HEHpOpUOPMWIISIPHBIMU KIIyOKaMH
nonoOHo OonesHu AubureiimMepa, HO 0Oe3 OJsiiek), TAHTJIMOTJIHOMBI M TaHTJIMOILUTOMBI,
MEHMHIMOAHTHOMATO03a, [MOJOCTPOro  CKJIEPO3HMPYIOIIEro mnaHHuedanuta, CBHHLIOBON
sHIedaIonaTHH, TyOepO3HOro ckieposa, Oonesnn [luka, kKOpTHKOOA3adbHOU IereHepaluu
(Tay Oenku oTnararoTcs B (popMe Tenel] BKIIOUEHUs] B HaOyXIIne WK «Pa3ayThie» HEHPOHBI),
Oonesnu Aunbureiimepa, Oonesnu Ilapkuacona, Oonesnu ['eHTHHrTOHA, JIOOHO-BUCOYHOM
TIEMEHIH U JIOOHO-BUCOYHOH JIOOAPHOH JiereHeparLii.

CoenuHeHne cOrjacHO JHOOOMY TepaneBTUYECKOMY COEOUHEHHUIO, PAcCKphITOMY B
JaHHOM JAOKYMEHTE, Ul NPUMEHEHMs B JIEYeHUU W/UIM NPEAyNpPeXNEeHUU TayIlaTHH,
BBIODAHHOW W3 TPyHIbl, coctosmied w3 OonesHn Adjburerimepa, Oonesnu IlapkuHCOHa,
nporpeccupyroimero Hagbsaepuoro mnapaiauya (PSP), kopruxkobasanbHO# AereHeparvu,
KOPTHUKO0A3aJbHOTO CHUHJPOMA, JOOHO-BUCOYHOH JEMEHLUH, JOOHO-BHCOUHOW JOOapHOMH
nerenepauun (FTLD), Bkmowaromieit, Ho Oe3 orpanuuenus, FTLD-17, moBemeH4YeCKOro
Bapuanta FTD, nmepBuuHOi nporpeccupyrouieil adgasuu (CeMaHTHYECKHE, arpaMMaTHYECKUe
WIN JIOTOTIEAMYECKHE BapHUaHThl), 3a00JE€BAaHUS, XapaKTEPH3YIOIIErOCs IOSBICHUEM
aprupodunbHbIX 3epeH, Oone3Hu Iluka, rIOOYJSPHBIX TIHATBHBIX TayNaTHH, MEPBUYHON
BO3PACTHON  TaymaTuW  (BKJFOYAsh ~ JEMEHIMIO,  CBSI3aHHY0O C  0OOpa3oBaHHEM
HeHpOPUOPHMIUIAPHBIX KIIYOKOB), XpoHWYeckoi TpaBMmarmueckoil sHnedanonarnn (CTE)-
TPaBMATHYECKOTO MOBPEXKIEHHUS TOJIOBHOTO MO3Ta U BO3PACTHOH Tay-aCTPOTJINOMIATHH.

CoenuHeHne COTJIacHO JIFOOOMY TEparneBTHYECKOMY COEOUHEHHUIO, PACKPBITOMY B
TaHHOM JOKYMEHTE, MU NMPHUMEHEHHs B JiedeHWu w/wmm npeaynpexaeHnd mTORonatum.
mTORomatuss Moxer mpeacTaBisaiTb cOOOH, HampuMep, TyOepO3HBIN CKJIepo3, (HOKaIbHYIO

KOPTUKaJIbHYIO auctuiasuio win 3adonesanne PTEN (romosor ¢ocdarassl u TeH3WHA) U T.1.
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mTORonatus mMoxer mpeacTaBisiTe coOOM 3ab0jeBaHUE MM PACCTPOMCTBO, OMHMCAHHOE B
APYTrOM MeCT€ JAHHOTO AOKYMEHTA.

He orpannumBaromue mpuMepbl BUAOB paka MOTYT  BKJIOYaTb  OCTPBIH
aumMdobnactHeiii  neiiko3 (ALL); OCTpbIii MHENOWAHBIH JIEWKO3, aJpeHOKOPTHKAIBHYIO
KapLUHOMY, AaCTPOLIMTOMY MO3)KE€UYKOBYIO MM ILepeOpalbHyl0 B JETCKOM BO3PAaCTE;
0a3aJbHOKJIETOYHYI0 ~ KapLUMHOMY, pakK  MOYEBOTO  My3bIpsi, KOCTHYK)  OIyXOJb,
OCTEOCAPKOMY/3JI0KAYECTBEHHYIO (UOPO3HYK) THUCTHOLIMTOMY, pPaK TOJIOBHOTO MO3Ta;
OITyXOJIM FOJIOBHOT'O MO3ra, TaKHe KaK MO3KE€UKOBAasi aCTPOLIUTOMA, 3JI0Ka4eCTBEHHAs [NINOMA,
SMEHIUMOMA, MEAyJUIO0IacTOMa, TJHOMAa 3PHUTENbHBIX NYTEH M THUIOTAaMyca;, TIHOMY
CTBOJIA TOJIOBHOTO MO3Ta; PaK MOJIOYHOW JKee3bl, OPOHXHAJIbHBIE aJ€HOMbI/KapLUHOUMIBI,
mampomy  BypkuTra;  mepeOeIupHYRO  acTPOLMTOMY, — paK  IIEHKH  MaTKU;
XOJIOHTMOKapPLUHUHOMY,  XOHAPOCAapKOMY,  XPOHHYECKMH  JTUMQOLUTAPHBIA  JIEHKO3;
XPOHUYECKHI MHEJIOTEHHBIN JICHKO3; XPOHUYECKHE MHEIONPOIu(EepaTUBHbIE PACCTPOICTBA,
pak OOOMOYHOW KHINKH; KOXHYK T-Kkjerounyro auM¢poMy, 3SHIOMETPHANBHBIA pak;
SMEHAMMOMY, paKk MHINEBOAA;, BUABI paka IJla3a, TakUe Kak HWHTPAOKYJspHas MeJaHoMa U
pPEeTHHOONIACTOMA, PaK JKETYHOrO My3bIPs, TJIMOMY; BOJIOCHCTOKJIETOYHBIH JIEWKO3; paK B
o0nacTy TONOBBI W LIEHW; paK CepAla, IMeYeHOYHOKJIETOUHbIH (TeYeHOUHBIH) pakK;
XOIDKKMHCKass JUM(poMa;, THIOpapuHTealbHbIi pPak, OCTPOBKOBOKJIETOUHYIO KapLHOMY
(PHOOKPMHHOM YacTH MOKENYJO4YHON okenes3bl), capkomy Kamomu, pak mnodku
(MOYEYHOKJIETOUHBIA PAaK); paK TOPTAHM, JIEMKO3, TaKOW KakK OCTPbId JUM(GOOIACTHBIN,
OCTPBIH MHEJIOUIHBIN, XPOHUYECKUH JUMPOIUTAPHBIA, XPOHUYECKHH MHUENOTeHHBIH |
BOJIOCUCTOKJIETOUHBIH; pak TyObl M pOTOBOH MOJIOCTH; JIMIIOCAPKOMY; PaK JIETKOTO, TAKOH Kak
HEMEJIKOKJIETOYHBIN 1 MEJIKOKJIETOUHBIH;, TuM(pOMy, Takyto Kak csizaHHyto ¢ AIDS (CITHU ),
bypkurra, numdpomMy, KOXKHYHO ~T-KJIETOYHYIO, XOIKKHHCKYH) UM  HEXOMIKKHUHCYIO,
MaKpOTIOOYIMHEMHUIO, 3JI0KQYeCTBEHHYIO (HPUOPO3HYIO THMCTHOLIMTOMY KOCTH/OCTEOCAPKOMY,
MeJIaHOMY;, MepKenb-KJIETOUHbIH pakK; Me30TEJIUOMY, MHOKECTBEHHYIO MHUEJIOMYy/IUIa3Ma-
KJIETOUYHOE HOBOOpa3zoBaHME, (PYHTOMOHBIH MHUKO3;, MHENOIUCIUIACTUYECKHE CHHAPOMBL,
MHEJIOANCIIACTHYECKHE/ MUETOnpoudepaTHBHbIE  3a00JI€BaHUsA; MHEIONpPONIUepaTUBHBIE
paccTpoiicTBa, XpOHHUYECKHE, paK HOCOBOW IMOJIOCTH U MapaHOCOBOIO CHUHYCA, KapLUHOMY
HOCOTIJIOTKY, HelipoOnacTomy; OJIUTOJIEHAPOTIINOMY; pax POTOTJIOTKH;
OCTEOCaPKOMY/3JIOKaYeCTBEHHYIO0 (UOPO3HYI0 THUCTHUOIIMTOMY KOCTH, pakK SIUYHHUKA, PaK
MOJDKEITYIOUHON JKENe3bl, pak MapalluTOBUIHON JKENe3bl, paK ropia; (HeoXxpoMOLHUTOMY;

aneHoMy runodusa;, IIa3MaKJIETOYHYI0 HEOIUIA3UI0; IUIEBPOJIETOYHYIO OacToMy; pak
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NPEACTATeNIbHON JKeJNe3bl; MOYEUHOKJIETOUHYI0 KapUMHOMY (paK NOYKH), paK MOYEUHON
JIOXaHKU U YPETPbI, NEPEXOIHOKIETOUHBIN pak; pabIOMHOCAPKOMY, paK CIFOHHOH KeJe3bl;
capkoMmy, cemeiicTBo omyxonei FOunra; capkomy Karomu, capkomMy MsTrkoi TKaHH, CApKOMY
Matky; cuaapom Cesapu; pak KoM (HE MEJTaHOMA), KapLUHOMY KOXH; PaK TOHKOW KHIIKH;
CapKOMy MATKOH TKaHHU; IUIOCKOKJIETOYHYIO KapLHUHOMY; IIJIOCKOKJIETOUHBIH pak IleH,
KJIMHAYECKH HeHIEHTU(ULIMPOBAHHBIN C METACTa3aMH;, paK JKEIyAKa, paKk su4Ka, paK ropia,
TUMOMY M TUMHYECKYIO KapLMHOMY, THMOMY; PaK IIMTOBHIHOW JKEJE3bl, paK IIMUTOBHIHOU
JKeJe3bl B JIETCKOM BO3pacTe, pak MATKH, pak BIArajuiia, MaKpOTJOOyIMHEMUIO
Banbacrpema; onyxonbs Bunbmca u 00y X KOMOWHAIIHIO.

CoenuHeHne COTJIaCHO JIFOOOMY TEpareBTHYECKOMY COCOUHEHHUIO, PACKPBITOMY B
JaHHOM JOKYMEHTE, IJIsl TIPUMEHEHHS B JIEYCHWU W/WIN TPEOyNpeKICHUH BO3PACTHOTO
3aboneBaHusi WM paccTpoiicTBa. BospactHoe 3aboneBaHuMe WM PACCTPONCTBO MOKET
BKJIFOYaTh, HO 0€3 OrpaHWYeHus, HMMMYyHHOCTapeHue, Oone3Hb IlapkuHcona, Oone3Hb
Anbureiimepa, Ttaymatuu, mTORonatun, arpoduio TONOBHOIO MO3ra, CHIKEHHE
KOTHUTHBHBIX (DYHKLHUH, WHCYJIBT, TPABMATHYECKOE IMOBPEXKICHHE T'OJIOBHOIO MO3ra, pak,
UMMYHOCTapeHHe, MPUBOJSINEe K PAKOBOW CapKOMEHWH, MH(PEKLUNUN BCIENCTBUE CHUKEHUS
UMMYHHOH (yHKUNH, MeTaOOINYeCcKyI0 TUChHYHKIUIO, OXKupeHne u auader tuna I, Bimouast
OCJIOKHEHHUs1 auabera, TakMe Kak IO4YeuHas HEeJOCTAaTOYHOCTb, CJIENOoTa W HeHWpomarws,
aTpouI0  KOXXHM, BHIIHEBYK0 aHTUOMY, ceOoppeliHble KepaTo3bl, aTepOCKIIEpPO3,
apTepPHOCKIIEPO3, JIETOUHYK SM(QH3eMy, OCTEONOpO3, AapTPUT, OCTEOAPTPUT, BBICOKOE
KPOBSIHOE JaBJIEHUE, KaTapakThbl, JEreHEpalUI0 JKEJITOro ISITHA, IJIAyKOMYy, XPOHHUYECKOe
noyeyHoe 3a00yieBaHe, aCCOLUHUPOBAHHOE ¢ NUA0ETOM MOYeuHOe 3a00JIeBaHUE, HAPYIICHUE
¢yHkumun nedenu, (GuOpoO3 TMEYeHH, AayTOMMMYHHBIH TIeMaTUT, HSHAOMETPHAIBHAYIO
TUTEPIIIA3HI0, PEHOBACKYJISIPHOE 3a00JieBaHMe, MOTEPI0 CyXa, HAPYLIEHHE CIIOCOOHOCTU K
MEPEBIKEHHUIO (TaKOe KaK APSIXJIOCTh), KECTKOCTh CYXOXKHIIUN, CepAeYHYI AUCHYHKIIHIO,
TaKyIO Kak runepTpodus cepara W/uin CUCTONMYECKAsT W/ WA TUACTOIMYECKast TUCHYHKIUS,
W/WIN TUNIEPTEH3MsI, CepAedHast MUCPYHKLHUS, KOTOpas MPUBOIUT K CHIXKEHUIO (pakLuu
BBIOpOCA, WIIEMHsI, MUTOXOHAPHAIBHYI0 MHONATHIO M COCTOSIHUS, KOTOPBIE YBEIHMYUBAOT
BEPOSITHOCTb BO3PACTHBIX PACCTPOMCTB, TaKHE€ KAaK YyBEIWYCHHE YPOBHS BBI3BIBAIOIINX
CTapeHHe [IUTOKUHOB.

CoenuHeHne COrjacHO JHOOOMY TEpaneBTHYECKOMY COEOUHEHHUIO, PACKPBITOMY B
JAHHOM JIOKYMEHTE, JJIsl IPUMEHEHUs! B JICYEHUH W/WIIN NPERyNPeKAeHUN MPUIAIKOB W/ HIH

CBSI3aHHBIX C MpHUNAaAKaMH paccTpoicTB. CBs3aHHBbIE C NMPUNAAKaAMH PacCTPOCTBa MOTYT
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BKJIFOYATh, HO O€3 OorpaHuveHusi, cuHApoM Becra, QokaipHYI0 KOPTHKAJIBHYIO IHCIIIA3HIO
(FCD), xommnekc tybeposnoro ckieposa (TSC), aGcaHc-amuiencuio B AETCKOM BO3pacTe,
N0OpOKAueCTBEHHYI0  (DOKaJbHYIO SMUJIETICHI0 B JETCKOM BO3PacTe, IOBEHUJIBHYIO
MHOKJIOHWYecKyto smmiencuio (JME), BucOouHyro smuencuro, JOOHOIONIEBYIO SIHIIETICHIO,
pebpakTepHyo smuiencuro, cuHApoM JleHHokca-I'acTo, ammiencuro 3aTbUIOYHOH [0MH, S
cunnpom Ilpores, cunapom remumeramuiedanuu (HMEG), cunapom MeramyHuedanuu
(MEQG), MeramHIehaTno-KanuuUISIPHY O Mab(HopMaruo (MCAP), CHHIPOM
MeraymHIeGaTur-noTuMuKporupun-noaugaktiuu-ruapouepamnn . (MPPH) u  PTEN
paccTpoicTBa.

CoenuHeHne COTJIaCHO JIFOOOMY TEpareBTHYECKOMY COCOUHEHHUIO, PACKPBITOMY B
JaHHOM JOKYMEHTE, AJIi NPUMEHEHHUS B JICYCHUU W/WIM TPEAyNPEeRIEeHHUH PacCTPOMCTB,
KOTOpPBIE BKITIOUAIOT B ce0s mporecchl (Gudpo3a u/mim BocnaieHus (HarmpuMep, pacCTpoicTaa
NeUeHH W TMOo4YeK). PaccTpoiicTBa MOTyT BKJIIOUaTh, HO Oe3 orpaHuueHus, GpuOpo3 nedeHu
(KOTOpBI MOXKET BO3HUKATh B KOHEUHOW cTaanu 3a00JeBaHUs NMEUEHH), [UPPO3 IEUEHHU,
NEUYEHOYHYI0  HEJIOCTaTOYHOCTb,  OOYCIIOBJIEHHYK)  TOKCHYHOCTBIO,  HEAJIKOTOJbHBIN
renarnyecuii crearo3 win NASH; u ankoronpHeIi cTeatos. [Ipyrum npuMepomM MOKET OBITh
¢$ubpo3 MOYKH, KOTOPBIA MOKET BO3HUKATh B PE3YJIBTATE OCTPOrO MOBPEXKACHHS TOYKH, HIIH
nuabeTndeckast HeponaTuus MOXKET BbI3bIBATh (PUOPO3 U BOCHAIEHUE MTOYEK.

CoenuHeHne COrfacHO JHOOOMY TeparneBTUYECKOMY COEIUHEHUIO, PAacCKpbITOMY B
JaHHOM JIOKYMEHTe, MJIi NMPUMEHEHUS B JICUCHUH /MM NPeAyNpeskIeHHH OCTPOro WU
XPOHMYECKOIO OTTOPKEHMsT OpraHHOrO WM TKAHEBOTO TPAHCIUIAHTATa, HaIpUMep
TPAHCIUIAHTATOB CEpALA, JIETKOro, OOBEIWHEHHBIX CpPEALa-JerkKoro, IEYeHH, TOYKH,
MO/UKETYIOUHOM  JKeNe3bl, KOXXM WM pPOTOBHIIBI, MNPEOYNPEeKACHUHU 3a00JIeBaHuUs
TPAHCIUIAHTAT MPOTHUB XO35IMHA, TAKOTO KaK MOCJIE TPAHCIIAHTALH KOCTHOTO MO3Ta,  T.JI.

CoenuHeHne COrJIaCHO JIFOOOMY TEpareBTHYECKOMY COCOUHEHHUIO, PACKPBITOMY B
JaHHOM JOKYMEHTE, JJI MPUMEHEHHs B JICYCHUN W/WUJIM NPEAYNPEKIECHUH ayTOMMMYHHBIX
3a00J€BaHUM W/WIM W BOCHAJMTENbHBIX COCTOSIHUM, BKJKOYAKOIIUX B YaCTHOCTH
BOCTIAJIUTENIbHBIE COCTOSIHUSL C OTHOJOTHEH, KOTOpash MOXET BKJIIOUaTbh B ceOs
AyTOMMMYHHBIH KOMIIOHEHT, TAaKUX KaK apTpUT (HAIpUMep, PeBMATOMIHBIA apTPUT, apTPUT
XPOHHYECKHH MPOTPECCUPYIOIIMHA W apTpUT AeQOPMHPYIOLINIA) U  PEBMATUYECKHE
3a0oneBanus. IlpumMepbl MOTYT BKJIFOUATh ayTOMMMYHHBIE T€MAaTOJIOTHYECKHE PacCTPOICTBA
(BKiIFOUAs, HAmpUMep, TEeMOJUTHYECKYI0 AHEMHUIO, aIlIaCTUYECKYI0 aHEMHUIO, HCTHHHYIO

SPUTPOLUTAPHYIO AIJIA3HI0 M UIUOMATUYECKYI0 TPOMOOIIUTONEHUIO), CUCTEMHYIO KPAaCHYIO
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BOJUAHKY, TMOJIMXOHJAPHT, CKJEepojepMy, TIpaHysieMaro3 Berenepa, nepMaTOMHO3MT,
XPOHMYECKHH AaKTHUBHBIN TeNaTUT, TKENYI0 MHACTEHHUIO, Icopuas3, cuHapoMm CTuBeHa-
JUKOHCOHA, WAMONATHYECKYK CIPYy, ayTOMMMyHHO€ BOCHAJUTENbHOE 3a0oJjieBaHHE
KUINEYHNKA, BKJFOUAs, Hampumep, Hecreuuduueckuil s3BeHHbI KoauT U Oone3Hb KpoHa,
SHIOKPUHHYIO odTambMonaTiio, 0oje3Hb [ peiiBca, CapKkoOMm03, pacCesHHBbIA CKJIEPO3,
MEPBUYHBIN OUJIMAPHBIM UPPO3, FOBEHUJIbHBIN nuader (caxapHblii auaber Tuma I), yBeuT
(mepenHWit W 3aHMI), CYyXOH KEPaTOKOHBIOHKTUBUT U BECEHHHH KEPAaTOKOHBIOHKTHBHT,
WHTEPCTUIHABHBIN (UOPO3 JIErKOro, NMCOPUATHYECKUN apTpuUT, TioMepysionedput (¢ u 6e3
He(POTUYECKOTO CHHAPOMA, HANpPUMeEp BKIFOYAIINA HAMONATHYECKUH He(PPOTHUECKHUI
CHHIPOM HJIH HE(PPONATUI0 MUHIMAJIbHBIX U3MEHEHUH ) U FOBEHWJIbHBINA 1€PMATOMUO3UT.

CoenuHeHne COrJIacHO JIFOOOMY TEpareBTHYECKOMY COCOUHEHHUIO, PACKPBITOMY B
JaHHOM  JIOKYMEHTe, [UIsi TNPUMEHEHUs B JICUCHHMM W/WIM  TPenynpekKaeHHH
MUTOXOHIPHAIILHBIX 3a00JI€BaHUI HITH PACCTPOICTB.

CoenuHeHne COrjacHO JFOOOMY TEpareBTHYECKOMY COEOUHEHHUIO, PACKPBITOMY B
JAHHOM JOKYMEHTE, Ul TNpPUMEHEHHs B JIEYeHUU W/WIM TNPEAYNPEKIEHUH MUTPALHU
nposmdepanuy KJIETOK INIQAKOW MBIIIIbI, MPUBOAAIIEH K YTOJIIEHUIO WHTHMBI COCYHA,
OOCTPYKIIMM KPOBEHOCHOT'O COCyZAa, OOCTPYKTMBHOMY KOPOHApHOMY aT€POCKJIEPO3y WIIH
pecTeHo3y.

CormacHo M300peTEeHMIO MPENJIOKEHO J000e TepaneBTUUECKOEe COEIUHEHHE,
PacKpbITOE B TAHHOM JOKYMEHTE, JUIs IPUMEHEHHsI B CIIoco0e JIeYeHNs] OpraHu3Ma 4eIoBeKa
W JKUBOTHOTO Tepamnueil. Tepamust MOokeT OBITH OCYLIECTBJIEHA IO JTIOOOMY MEXaHH3MY,
PACKPBITOMY B JAHHOM JIOKYMEHTE, TAKOMY KaK CTHMYJISILUSI UMMYHHOU cuctembl. COrlacHO
U300PETEHHI0 TPEIUIOKEHO JIF000e TEepaneBTHYECKOEe COENMHEHHUE, PACKPBITOE B JTaHHOM
OOKYMEHTE, Il TPUMEHEHUS B CTUMYJSIIMM HMMMYHHOW CHUCTEMbl, BaKLUHALMU WM
UMMYHOTEpAniy, BKJIOYAs, HANpuUMep, yCHJIEHHe WMMYyHHOro oteera. CorjacHo
U300PETEHHI0 TaKXke TPEIJIOKEHO JI000e TEepaleBTHYECKOe COCIUHEHHE, PACKPBITOE B
JaHHOM JOKYMEHTE, JJIsl TIPEAyIPEKASHIS WITH JICUEHHs! JIF0OOr0 COCTOSIHUS, PACKPBITOrO B
JaHHOM JOKYMEHTE, HalpuMep paka, ayTOMMMYHHOTO 3a00JIeBaHMs, BOCTIAJICHHS, CETICHUCA,
aJJIEPTUH, aCTMbI, OTTOPKEHUS TPAHCILIAHTATA, 3a00JI€BaHNS TPAHCIUIAHTAT MPOTHB XO35IMHA,
uMMyHonepuuuTa wWiIM  HUHGEKIHOHHOro 3a0ojeBaHMs (KaK TPABWIIO, BBI3BAHHOTO
WH(pEKUUOHHBIM MaToreHoM). CoracHO H300PEeTEeHUI0 MPEANIOKEHO 000 TePareBTUIECKOe
COEMHEHHUE, PACKPBITOE B MAHHOM AOKYMEHTE, Ui MOJYYeHHUS JIF0OOro KIMHHYECKOTO

pe3yJibTaTa, PacKpPbITOrO B JaHHOM JOKYMEHTE, Ui JIIOOOrO COCTOSIHHS, PACKPBITOTO B
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JaHHOM JIOKYMEHTE, TaKOro Kak COKpalleHHe OIyXOJIEBbIX KIJETOK in vivo. CoriacHo
N300PETEHNIO TAaKXKe TMPENJIOKEHO IPHMEHEHHe J000ro TEepareBTUYECKOro COEIUHEHMS,
pPAacKpBITOr0O B JAaHHOM JOKYMEHTE, B H3TOTOBJIEHUU JIEKAPCTBEHHOI'O CpPEACTBA MJIs
NpeRypeKISHNs WIH JISYSHUS JII0OOT0 COCTOSHUS, PACKPBITOTO B TAHHOM AOKYMEHTE.

B HEKOTOPBIX BOILIOLIEHUSIX N300PETeHUS PENJIOKeH crocod eueHns 3a00neBaHus,
xapakrepusyromierocss — runepaktuBaneii  mTORC1.  Hwxecnenyromme  HUCTOYHHUKHU
uHpopMaiuu conepskat mMeronbl oneHku akTuBHOCTH MTORC (Hampumep, mTORC1): T.
O’Reilly et al., Translational Oncology, v3, 12, p 65-79, (2010); J. Peralba, Clinical Cancer
Research, v9 , 18, p 2887-2892 (2003); D. R. Moore et al., Acta Physiologica, v201, i3, p 365-
372 (2010); M. Dieterlen., Clinical Cytometry, v82B, i3, p151-157, (2012); comepkaHue
KQ)KJIOTO U3 KOTOPBIX BKIIFOUEHO B JAHHOE OMHICAHUE ITOCPEICTBOM CCBUIKH.

B HEKOTOpPBIX BOIUIOMIEHUSX U300PETEHUS MPEIIOKEH CHOCO0 JIEYeHUs BO3PACTHBIX
3aboneBaHnii. MoeT ObITh YCTaHOBJIEHO, YTO MoayIupoBanue nepepayn cursana mTORCI
MOXET TMPOJIOHTUPOBATh MPOAOCIDKUTEIBPHOCTh JKM3HH M MOXET 3afepiKUBaTh HAayao
BO3PACTHBIX 3a00JIEBAHUH Yy LIMPOKOrO CIIEKTPa OPraHU3MOB, OT MyX 0 MIIEKOMHUTAOLIUX,
TEM CaMbIM BO3MOXKHO OOecIrieunBasi TE€PareBTHUECKHUE CPEACTBA IS MPEAYNPEKIACHUS WIH
JeYeHHs] BO3PACTHBIX 3a00JieBaHUN y Jrofel. B HemaBHEM KIMHHUYECKOM HCCIEIOBAHUU
Mannick et al. (mTOR inhibition improves immune function in elderly, Sci Transl Med. 2014
Dec 24;6(268):268ral79. doi: 10.1126/scitranslmed.3009892) Opi10 MOKa3aHO, dTO
unrnouposanre mTOR ynydimaer MMMYHHYIO (DYHKLIUEO Y TOKHMIIBIX JIFOJEH.

B  HEKOTOpPBIX  BOIUIOIIEHHMSIX H300PETEHHS MPEMJIOKEH CIocO0  JIeYeHUs
MHUTOXOHJIPHATBHBIX 3a00JieBaHUNA. MMUTOXOHIpPUATIbHAS MHOMATHA U MHUTOXOHAPHAIBHBIN
CTpecC MOTYT NPEACTaBISATh COOOM MHUTOXOHAPHAIbHBIE PACCTPOWCTBA, KAaK OIMHCAHO B
Chinnery, P.F. (2015); EMBO Mol. Med. 7, 1503-1512; Koopman, W.J. et al., 10 (2016);
EMBO Mol. Med. 8, 311-327and Young, M.J., u Yound and Copeland, W.C. (2016); Curr.
Opin. Genet. Dev. 38, 52-62.

B HEKOTOPBIX BOIUIOIIEHHSIX N300PETEHUS TPEAJIONKEH Crocod ieueHus 3a00IeBaHui,
CBSI3aHHBIX C HapyumeHneM aytodarud. B HEKOTOpBIX CIydasix OHH MOTYT BKJIIOYATh
HAapyLIeHUs1 ayTo(aruy, KOTOpPblE NPUBOIAT K MHUTOXOHAPHAIBHOMY IOBPEXKIEHHIO,
JM30COMHBIM OOJIE3HSIM HAKOIUICHUsI, paky, Oosnesnn KpoHa u T.n. B HEKOTOpBIX ciydasx
HapylLIeHus1 aytodarud MOTyT OBITh TaKuMH, Kak ommcaHo B Jiang P. & Mizushima, N,
Autophagy and human diseases, Cell Research volume 24, p.69-79 (2014).

HaGops1
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B HEKOTOpBIX acmekTax HACTOSIIEro M300peTeHMs MpensioXkeH Hadop, Comep Kaluil
COEIMHEHHE UJIU COJIb, PACKPBITHIE B JTAHHOM IOKYMEHTE, U UHCTPYKLUH.

B HEKOTOpBIX acmekTax HACTOSIIEro M300peTeHMs MpensiokeH Hadop, conep Kaluil
(papMaLeBTHYECKYIO KOMITO3HLIMIO, CONIEPIKALIYI COEAWHEHHWE WM COJb, PACKPbITbIE B
JAHHOM JAOKYMEHTE, U UHCTPYKLUH.

B HEKOTOpBIX acmeKTax HACTOSINero M300pETeHUs MPenyIoKeH Habop, Comep Karuil
COEMHEHUE, COJIb WK (PapMaLEeBTUYECKYI0 KOMIIO3HLIUIO, PACKPBITHIC B TAHHOM JOKYMEHTE,
U MHCTPYKIHMHM TIO BBEACHUIO COEAMHEHHs, COMM WM (HapMalEeBTHYECKOW KOMITO3ULIHH,
packpeITOl (HOPMBI, HYKAAOIEMYCSI B 3TOM CYOBEKTY. B HEKOTOpPBIX BOIUIOLIEHHSIX HAOOp
COIEPIKUT COCAMHEHHUE, CONb W (PapMalleBTUYECKYI0 KOMIIO3HLIUIO, PACKPBITHIE B JAHHOM
JOKYMEHTE, YyIaKOBaHHbIE B KOHTEWHEP C HU3KOHM MpPONYyCKaeMOCTBIO BJIAXKHOTO Mapa C
BJIArONONJIOTUTENEM. BO3MOXKHO, 3THKETKa HAXOAUTCS HAa KOHTEMHEPE WM COBMECTHO C
KOHTelHepoM. Hampumep, STHKETKa HaXOAWTCS Ha KOHTEWHepe, Koraa OyKBbl, HHU(PBI MM
Apyrue CUMBOJBI, OOpa3yIoLINe 3THKETKY, MPHUKPEIUICHbI, OTJIUTHI WJIM BBITPABICHBI Ha
CaMOM KOHTEHHepe, U 3THKETKA CBsi3aHa C KOHTEHHEPOM, KOI7la OH NMPUCYTCTBYET B €MKOCTH
WIA HOCUTENIe, TAKOM Kak KOpoOKa, KOTOpas TaKke CONEPKUT KOHTEHHep, Harpumep
BJIOKEHHBIN B yakoBKy. Kpome Toro, sTukeTka MOXKeT ObITh HCIIOIBb30BaHa Il TOTO, YTOOBI
YKa3blBaTb, YTO COJEPKUMOE MPEAHA3HAUYEHO MJs WCHOJb30BAaHUSA il KOHKPETHOTO
TEPaneBTUYECKOrO NMPUMEHEHNUsI. B HEKOTOPBIX BOIIOIIEHUSAX 3TUKETKA CONEPKUT YKa3aHUs
IO IPUMEHEHHIO COZIEPXKHMOTO, TAKHe KaK B COCO0ax, OMUCAHHBIX B JAHHOM JIOKyMeHTe. B
HEKOTOPbIX BOIUIOLIEHUSIX COCAMHEHHE, CONb WK (apMaleBTHYECKas KOMITO3HLIUS,
pacKpbIThle B JAHHOM JOKYMEHTE, MPUCYTCTBYET B YNAKOBKE WM KOHTEIHEpe, KOTOpPBIi
COAEP KHUT OJHY WM OoJiee CTAHAAPTHBIX JIEKAPCTBEHHBIX (POPM, COAEPIKAIIUX COSTUHEHHE,
CONb WK (apMaLEBTHYECKYI0 KOMIIO3HLIUIO, PACKPBITHIE B JAHHOM JOKYMEHTE. YTaKOBKa
MOXET COJEPIKaTh METAJUIMYECKYI0 MJIM IUIACTHKOBYIO (DOJIBIY, Hampumep OnucTepHast
yIaKoBKa. YTAaKOBKa WU KOHTEIHEP MOKET CONPOBOXKAATHCS MHCTPYKLUSMH IO BBEIEHUIO
CTaHJAPTHOH JIeKapCTBEHHOU (PopMbl. B HEKOTOPBIX BOIUIOMICHUSX YITAKOBKA WJIM KOHTEHHED
COIIPOBOKAAIOTCS yBENOMIIEHHEM B (POpME, YCTAHOBIIEHHOH T'OCYAapCTBEHHBIM OpPTaHOM,
PEryIMPYIOLINM MMPOU3BOACTBO, MPUMEHEHHE UM XpaHeHHe (apMaleBTHUECKUX CPENCTB, U
3TO YBEOOMJICHHE OTpa’kaeT OnoOpeHHne opraHoM (pOpPMbI JIEKAPCTBEHHOTO CPEACTBA IS
BBEJICHUS JIIOJSIM WM BETEPUHAPHOIO BBeAeHUsA. Takoe yBeAOMIJIEHHE, HalpuMep, MOXKET
NPEACTaBIATh COOOM ONOOpPEeHHYI0 VYTpaBleHHEM 110 KOHTPOJIO KauecTBa IHIIEBBIX

nponykToB U nekapcTBeHHbIX cpenacts CIIIA stukerky ¢ nHpopmManuei mo MPEeANUCAHHIO
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JIEKaPCTBEHHBIX CPENCTB HJIM OAOOPEHHBIN JIMCTOK-BKJIABIII. B HEKOTOPBIX BOIUIOIIEHHUSIX
KOMITO3UIIMH, COZEpKaIlhe COEOUHEHHE, COJMb WIM (PapMaLeBTUYECKYI0 KOMIIO3MLHIO,
PacKpBITbIE B JAHHOM JOKYMEHTE, IOJy4aroT, MOMEINAIOT B IMOAXOIAIIUN KOHTEHHep U
00ecneynBarT STUKETKOMN JJIsI JISYEHHsI YKa3aHHOTO COCTOSIHUS.

IHonyyeHne aHAIOroB panaMHULIHHA

B pa3znuuHbIX BOIUIOIEHUSX AHAJIOTH PANlAMULIFHA, OIIMCAHHbIE B JAHHOM JOKYMEHTE,
MOJIy4alOT IyTeM KCIOJb30BaHUsI PEKOMOMHAHTHOTO —LITaMMAa-XO3siMHa —Streptomyces
(Hanmpumep, S. hygroscopicus), UMEIOIIEr0 TeHOMHbIE AENeIMH OJHOTO I 0ojiee T'eHOB,
BBIOpAHHBIX U3 Tpymmbl, cocrositedt u3 rap(), rapO, rapN, rapM, rapl, rapK, rapJ, rapl,
BBEJICHHBIX B S. hygroscopicus, N KOMIUIEMEHTALMIO WM YaCTHYHYK KOMIUIEMEHTALIUEO
MIOCPEICTBOM 3KCIPECCHPOBAHUS €IUHUYHBIX '€HOB WJIM KOMOMHALMI T'€HOB, BKIFOYAsl, HO
6e3 orpanuuenus, rapk, rapl, rapQ, rapM, ¢pyHKIMOHATBHO cueruieHHble reHsl rapN u O
(3mecp obo3HaueHHble Kak rapN/O), rapl w rapJ, B TeHHBIX KacceTax. JTOT CIOCO0, Kak
NPaBUJIO, JOTIOJHUTENBHO BKJIOUAET B ceOsl KyJbTHUBHPOBAHHE PEKOMOWHAHTHOTO INTaMMa-
XO35lIMHA W BO3MOXKHO BBIACICHHE MPOAYLHMPOBAHHBIX AaHAJOIOB pamnamMuiuHa. Tak,
HampuMep, Kak wunoctpupyercs B nyommkauun  PCT  Ne WO 2004/007709
(PCT/GB2003/003230), PEKOMOMHAHTHBIN LITAMM MG2-10[pSGsetrapK],
NPOAYLMPOBAHHBIA MyTEM KOMIUIEMEHTALlMM HMMEIOIIEro IeHOMHbIE AENEeNHUM ILITaMMa S.
hygroscopicus MG2-10, ¢ rapK, KyJIbTUBHPOBAJIU C MOJydYeHUeM 9-ne3okco-16-0-nesmernn-
27-ne3meTokcu-39-0-ne3MeTni-panaMuInHa (pepanamMmuLnHa).

Kak oTMeueHO BblIIIe, 3Ta CTPATErusl THIIMYHO BKIIOYAET B Ce0sl MHTETPALMIO BEKTOPA,
COZePIKALIer0 MOIMHOMKECTBO T€HOB, BKJIKOYas, HO Oe3 orpanuuenus, rapK, rapl, rapQ,
rapM, rapN, rapO, rapl v rapJ, B yka3aHHbBIN BBILIE NENCLUOHHBIA MyTaHT S. Aygroscopicus.
Takast uHTErpanysi MOKeT ObITh OCYLIECTBIICHA C HCIOJIB30BAHUEM PA3JIUYHBIX JOCTYITHBIX
WHTETPALMOHHBIX (DYHKIUH, BKIIIOYAIOIUX, HO 03 orpaHu4eHus;, BeKTOpbl Ha ocHOBe GC3 1,
BEKTOPBI Ha 0OCHOBE pSAM2 uHTerpassl (Hanpumep, B pPM927 (Smovkina et al. (1990) Gene
94: 53-59), R4 unrerpassl (Hanpumep, B pAT98 (Matsuura ef al. (1996J Bad. 178(11): 3374-
3376), OVWB wunterpassl (Hanpumep, B pKT02 (Van Mellaert et al. (1998) Microbiology
144:3351-3358, BT1 unrerpassl (Hanpumep, pRT801) u unrerpasnr LS (Hanpumep, Lee ef al.
(1991) Proc. Natl. Acad. Sci. USA, 88:3111-3115). B HEKOTOpBIX CIy4asix WHTETPALIUs
oOyeruaercss U3MEHEHHEM INTaMMAa-XO035MHa, Hampumep noOaBieHueM creuupudHoro attB
caifta Ayl MHTErpasbl, 4TOOBI 00ECTIEUUTh YCIOBHS ISl BBICOKO3((HEeKTHBHON nHTerpaunu. B

HEKOTOPBIX BOIUIOIICHUAX MOTYT OBITb HMCIIOJIB30BAHBI TAKKE PEINTMIUPYOIIUECS BEKTOPDI,
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mn0o B BHIE 3aMeH, JUOO B JOMOJHEHHWE K BekropaM Ha ocHoBe ¢pC31. DTu BeKTOpHI
BKJIFOUAIOT, HO Oe3 orpaHnveHus1, BeKTopsl Ha ocHoBe plJ101 (mampumep, plJ487, Kieser ef al.
(2000) Practical Streptomyces Genetics, John Innes Foundation ISBN 0-7084-0623-8), pSGS5
(manpumep, pKC1139, Bierman et al. (1992) Gene 116: 43-49) u SCP2* (nanpumep, plJ698,
Kieser et al. (2000) gvruse).

XoTs1 BemeHMe TeHHBIX KacceT B S. hygroscopicus ObUIO TPOWLIFOCTPUPOBAHO C
ucnionbzoBanreM ¢BT1 u  $C31 calT-cnenuUUHBIX HMHTErPALIMOHHBIX  (DYHKLIUH,
CHEeLMAUCTBl B JAHHOW OOJIACTH MOWUMYT, YTO CYLIECTBYET LIEJIbIA Psii PA3HBIX CTPATETHI,
OINHCAHHBIX B JIUTEPAType, B TOM YHUCJIE TE€X, KOTOPbIE YIOMSHYTHI BBIIIE, KOTOPbIE MOTYT
OBITh HMCIIOJB30BAHbBI JJIsI BBEICHUS TAKUX TEHHBIX KACCET B INTAMMBI-XO035i€Ba MPOKAPUOT
i, 6oJiee MPEANOUTUTENBHO, IITAMMBI-X0351€Ba AKTHHOMHIIETOB. TH CTPATETUH BKIIOYAIOT
UCTIOJIb30BAHNE AJIbTEPHATHBHBIX CANT-CIIELM(UYHBIX HHTETPALIMOHHBIX BEKTOPOB, Kak
OIMCAHO BBILIE U B HIKecaenyomux cratbsx (Kieser ef al. (2000) Bbime; Van Mellaert ef al.
(1998) Microbiology 144:3351-3358; Lee et al. (1991) Proc. Natl. Acad. Sci. USA, 88:3111-
3115; Smovkina et al. (1990) Gene 94: 53-59; Matsuura et al. (1996J Bad. 178(11): 3374-
3376). AnbpTepHaTHBHO, IUIA3MHIBI, COAEPKAIINE TEHHbIE KAacCeTbl, MOIyT OBITh
UHTEIPUPOBAaHbl B HEWUTpaJbHBbIM CAaWT HA XPOMOCOME C HCIOJIb30BAHMEM CaWTOB
rOMOJIOTUYHONH  pekoMOMHauuu.  JlomomHWMTENbHO, ANA  psifa  IITAMMOB-XO35IEB
aKTUHOMHIIETOB, BKJIIOHUast S. Aygroscopicus, T€HHblE KacCeTbl MOTYT ObITb BBENEHBI Ha
camoperuuuupyromuxcs miazmunax (Kieser ef al. (2000) soie; WO 1998/001571).

Kak npaBuiio, reHHyI0 KacceTy MCHONb3YIOT A KOMIUIEMEHTAlUN PEKOMOMHAHTHBIX
AENeMOHHBIX ITaMMOB S. hygroscopicus. CriocoObl KOHCTPYHPOBAHUSI T€HHBIX KAaCCET M UX
T€TePOJIOTUYHOTO TMPUMEHEHUsS] IJIi MPOAYLMPOBAHUS THOPUIHBIX TJIMKO3UIHMPOBAHHBIX
MakponuaoB paHee Obutn onucansl (Gaisser ef al. (2002) Mol. Microbiol. 44: 771-781; PCT
nyomukau NeNe WO 2001/079520, WO 2003/0048375 u WO 2004/007709). B HEeKOTOpBIX
BOILJIOLICHUSIX T€HHYIO KacceTy COOMParOT HEMOCPEACTBEHHO B BEKTOPE SKCIIPECCHH, a HE
nyTeM npensapurenbHoi coopku renoB B pUCI8/19 mmasmumax, Tem cambIM o0ecrednBast
OoJiee OBICTPYIO IPOLIEAYPY KIOHUPOBAHHUSI.

[Mopxon wmmoctpupyercst B mybnukauuu PCT Ne WO 2004/007709. Kak onmcaHo B
JaHHOM JTIOKYMEHTe, MOAXOIAINN BeKTOp (Hanpumep, HO Oe3 orpanmuenus, pSGLitl) moxer
OBITH CKOHCTPYHPOBAH IJISI MICTIOJIb30BAHHUS B KOHCTPYHPOBAHWN YKA3aHHBIX M€HHBIX KacCeT,
rae TNOAXONALIMM CcaWT pecTpukuuu (Hampumep, HO 0e3 orpanudenus, Xbal),

YyBCTBUTEIbHBI K dam-MeTUIMPOBAHUIO, BCTABIAT S5 B TeH(bI), NPEICTABISIOLINNA
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UHTEPEC, U BTOPOU CaT pecTpukUuH (Hampumep, HO Oe3 orpaHuueHus, Xbal) Mmoxer ObITH
BCTaBJieH 3’ B TeHBI, MpeAcTaBisiomue narepec. Crnenuaauct MmoiMeT, 4TO APYrue CaiTbl
PECTPUKIIMM MOTYT OBITb HCIOJB30BaHbI B KadeCcTBe aibTepHaTHBBl Xbal, u 4TO
YyBCTBUTEJBbHbI K METWJIMPOBAHHMIO caiT MoxerT Obitb 5° wmimm 37 reHa(os),
NPEACTABJIAIOLIEr0 UHTEPEC.

Crpareruss KJIOHMPOBAaHMS TAaKK€ JAeT BO3MOXKHOCTh BCTPAMBATh THUCTHUIWHOBYIO
METKy B KOMOWHAIIMKM C TEPMUHHPYIOLICH IMOCIEA0BATEIbHOCTHIO 3’ T€HHOM KacCeThl IS
yCUJIeHHs1 SKcrpeccud reHoB. CHenuanucTbl B JAHHOW OOJNACTH TOHMYT, YTO MOKHO
UCTIOJIb30BATh JPYryue TEPMUHUPYIOIINE TTOCIEA0BATEIBHOCTH.

B HEKOTOPBIX BOIUIOIIEHHSIX PAa3IMYHBIE Pa3HbIE MPOMOTOPHBIE IMOCIEIOBATEIBHOCTH
MOTYT OBITH HCIIOJIb30BaHbl B COOPAHHON T'€HHOW KacceTe JIsi ONTUMHU3ALMH SKCIPECCUU
reHoB. Hcmome3yst 3TH MeTtoasl (Hampumep, Kak OMOJHHUTENbHO ommcaHo B WO
2004/007709), merko MoOryT OBITb CKOHCTPYHPOBAHBI JEJICLUOHHbIE IITAMMBI 5.
hygroscopicus, Tie neneuns CONepKUT, HO 0e3 OrpaHrYeHHs], T€H WJIH TOAMHOKECTBO I'€HOB
rapQ, rapN/O, rapM, rapL, rapK, rapJ v rapl. B pa3nnyHbIX BOIUIOIIEHUSIX I€HHbIE KACCETHI
IUIl KOMIUIEMEHTALMH WM YaCTUYHON KOMIUIEMEHTAlMM MOTYT, KaK MPaBUJIO, COAEPIKATh
€IMHUYHbIE T€HbI UJIM MHOXKECTBO I'€HOB, BBIOPAHHBIX U3 ITOIMHOXECTBA YAAJIEHHBIX [€HOB.

B npyrom moaxone aHanmoru panamMHIMHA, ONMUCAHHBIE B TAHHOM JOKYMEHTE, MOTYT
OBITH ITOJIy4EHBI ITyTEM OCYLIECTBIEHHS CIIOC00a, BKIIOYAIOIIETO CIEAYIOLINe CTauu:

a) KOHCTPYMPOBAHHUE AENELHOHHOTO LITaMMa, TAe Aejenus(uu) conepkuT(at), Ho Oe3
orpanndenusi, reusl rapK, rapQ, rapN/O, rapM, rapL, rapJ v rapl v uX NOAMHOXKECTBO;

0) KyJbTUBHUPOBaHHE [EJICLIMOHHOTO INTAMMA B YCJIOBHSIX, TMOIXOMSIIUX IS
POy LIUPOBAHHUSI TOJIUKETH/IOB,

B) BO3MOXKHO, BBbIJEJIICHHE NPOAYLHPOBAHHOTO  MPOMEXKYTOYHOTO  AHAJIOra
panamMHIIfHa,

I') KOHCTPYHpOBaHHUE ImTaMMma OUOTpaHCHOPMALIUU, COAEpPIKAIIEero MeHHYK KacCeTy,
COZEPIKALIYIO BCE HIIH IMOIMHOKECTBO YAAJIEHHBIX T'€HOB,

1) GUOMHT MPOMEKYTOYHOTO aHAJIOTa panaMHULMHA B KyJbTYPaJbHOM CYIIEPHATAHTE
WIN BBIJENEHHE, Kak Ha craaud (B), B KyJbTypy IOTamMma i OuoTpaHcopmanuu B
NOIXOAIINX YCJIOBHSIX OHOTpaHChOpMaLny; 1

€) BO3MOYKHO BBIJEJIEHHE NMPOAYLHPOBAHHOTO aHAJIOTA PAarlaMHULIMHA.

CreranucraM B JaHHOHW OOJAacTH HW3BECTHO, YTO KJIACTEPbl T'€HOB OWOCHHTE3a

NOJIMKETUAOB MOTYT OBITH 3KCIIPECCHPOBaHbl B rerepojoruyHeix xosseBax (Pfeifer and
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Khosla, 2001). CooTBeTCTBEHHO, MOAXOMALINE IITAMMBI-X035€Ba A1 KOHCTPYHPOBAHUS
mramMma OuoTpaHchopMalM BKJIIOYAIOT HATHBHBIM INTAMM-XO35IMH, B KOTOPOM KJIACTep
reHOB OMOCHHTE3a panaMHULIMHa ObUT yaJIeH, WK 110 CYIIEeCTBY YAAJeH, U HHAKTHBHUPOBAaH
B IIEJIIX OTMEHbI CHUHTE3a IMOJMKETHUAOB, MM TeTePOJIOTHYHBIA IMITaMM-XO3sUH. MeTomabl
HKCIPECCUH Te€HHBIX KacCeT, COAEPIKALIMX OAMH I MHOXKECTBO MOAU(DULMPYIOIINX HIN
NOCTABJISIOLINX TPEIIECTBEHHIKA I'€HOB, B TI€TEPOJIOTMYHBIX XO03sieBax omucaHsl B WO
2001/079520. B STOM KOHTEKCT€ TeTEepPOJIOTHYHBbIC XO35€Ba, TMOAXONAIINE  IJIs
OouotpancopManuy aHAJIOrOB pamaMULMHA BKJKOYAKOT, HO 0Oe3 orpaHuyeHws, J.
hygroscopicus, S. hygroscopicus sp., S. hygroscopicus var. ascomyceticus, Streptomyces
tsukubaensis, Streptomyces coelicolor, Streptomyces lividans, Saccharopolyspora erythraea,
Streptomyces fradiae, Streptomyces avermitilis, Streptomyces cinnamonensis, Streptomyces
rimosus, Streptomyces albus, Streptomyces griseofuscus, Streptomyces longisporoflavus,
Streptomyces venezuelae, Micromonospora griseorubida, Amycolatopsis mediterranei,
Escherichia coli u Actinoplanes sp. N902-109 u T.11.

TecHast CTpyKTypHasi B3aMMOCBsA3b Mexay panamuiuHoM u FK506, FK520, FK523,
‘hyg’, mepunamunmnaom, antackomuipiHoM, FK525 u tcykybamuumHOM, cpeau mpovmx, H
YCTAQHOBJIEHHBIE TOMOJIOTHH MEXIY T'€HaMH, YYaCTBYIOIIMMH B OMOCHHTE3€ panmaMHIMHA U
FK506 u FK520 (cm. BblIIe), ynpoIIalOT MPUMEHEHHE CHOCOOOB CHHTE3a, ONMHCAHHBIX B
TAHHOM JIOKYMEHTE, B 3TUX TECHO CBS3aHHBIX CUCTEMaX.

BbuUI0 NPOAEMOHCTPUPOBAHO, YTO 7apK y4acTByeT B IOCTABKE OMOCHHTETHYECKUX
NPEeNIIeCTBEHHUKOB (Hampumep, CTapToOBOH 4,5-TUrHAPOKCHUIMKIIOreKC- 1 -eHKkapOOHOBOM
KUCJIOTBI) JIs1 TIOJy4YeHHUsl paraMuiuHa. bojee Toro, meneuust UiaM MHAKTUBALMS rapK wiu
romojiora rapK ofecneunBaeT TMOJy4YeHHUE INTAMMA B OTCYTCTBHE KOHKYPEHLIUH MEXKIY
NPUPOHON CTAPTOBOW €AMHULEH M MOAaBAEMbIMU HEMPUPOAHBIMH CTAPTOBBIMHU €TUHHUIIAMU.
B nmpyrom acmekte wu3o0pereHust mpemiokeH crnocod 3((ekTHBHOrO BCTpauBaHHSA
NOJIABAEMBIX KHUCJIOT, BKJIFOUAsi, HO 0€3 OrpaHUYeHUs], T€ KHCIOThI, KOTOPBIE OMHCAHBI HIKE.
Tak, nHanpumep, Tabnnua 1 WUTIOCTPUPYET Pa3IUYHbIE CTAPTOBBIE €AMHULIBI, KOTOPBIE MOTYT
OBITb HCIOJNB30BAHBl JJIsI TOJNYYEHHUS AaHAJOrOB palaMHIMHA, OINMHCAHHBIX B JaHHOM

JOKYMEHTE.
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Tabmuua 1. MmmrocTpaTuBHBIE, HO HE OTPaHUYMBAIOIINE, CTAPTOBBIC €IUHULIBI M ITOJTy4aeMbIil
B PE3yJIbTAaTE 3aMECTUTENb, IPUCOEAUHEHHBIN K yraepony 30.

IlonaBaemas crapTepHasi KHCJI0TA ITo yraepony 36

OH

OH

0)
HO

0)
HO™

OH

joefeRe

- OH

ole

Xots rapK nnst obnerdeHust BCTPAWBaHUS CTAPTOBBIX €IUHHI SBJSIETCS THITUYHBIM
MIOJIXOZIOM B IOJIYYEHHH COCAMHEHUH, ONTMCAHHBIX B JAHHOM JIOKYMEHTe, OyAeT MOHATHO, YTO
JNOCTYIIHBI IPyru€ METOAbl UCKIIFOYEHUs KOHKYPEHLMHM MEXKAY 3HAOT€HHO MPOAYLIUPYEMOMU
NPUPOAHON CTApTOBOM €IMHHULENM M MOJABA€MbIMH aJbTEPHATUBHBIMU CTapTOBBIMHU
KUCJIOTHBIMH aHaJoramMu. Hampumep, CyIIecTByeT BO3MOXKHOCTb IOMEMIaTh OHMOCHHTE3Y
NPUPOAHON 4,5-TUTHAPOKCUIMKIOTeKC- 1 -eHKapOOHOBOIH KHCIOTBI B Ka4yeCTBE CTapTOBOM
€IUHULBI. JTOr0 MOXHO JOCTHYb MyTeM JeJelUU MM WHAKTHUBAIMU OOHOTrO uim Oonee

I€HOB, Y4YaCTBYIOIIMX B OHMOCHHTE3€ TNPHUPONHOW  CTApTOBOH  eAuHMLBI  4,5-
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OUTHAPOKCULIMKIIOTEKC- | -eHKapOOHOBOM KHUCJIOTHI M3 MHUKUMOBOH KuCIOTHl (Lowden ef al.
(2001) Angewandte Chemie-International Edition 40: 777-779), unn cam OHOCHUHTE3
IIUKUMOBOW KHUCJIOThL. B mocnenHeM ciydae MOXKET BO3HHKHYTb HEOOXOOUMOCTb B
no0aBleHUH B KYJbTYPy AapOMaTHYECKUX aMHHOKUCIOT ((peHunanaHuHa, THUPO3UHA,
TpuntodaHa). AJBTEPHATUBHO, OHAOI€HHOE TNPOAYLHMPOBAHUE NPUPOAHON CTAPTOBOM
enUHULBI  4,5-TUTHIPOKCULIMKIIOTeKC- | -eHKapOOHOBOH KHMCIOTHI MOKET OBITh IOAABJIEHO
no0aBJIeHHEM XUMHUYECKOr0 HHIMOUTOpa OMOCHHTE3a IUKUMOBOM KHUCIIOTHI.

B pasnuyHBIX BOIJIOMIEHHUSIX CIOCOOBI, OMNKMCAHHBIE B JAHHOM JIOKYMEHTE,
00eCneunBarOT MOJyYeHHE PAlEeMUYECKON CMECH LIEJIEBhIX aHAJIOTOB PAaMULIMHA, U TaKHe
paleMHYecKue CMECH JIETKO MOKHO HUCIOJIb30BaTh B (hapMAalleBTHUECKUX KOMITO3ULIUSIX U
crocobax Jie4eHusl, OMTMCAHHBIX B JAHHOM JOKYMEHTE.

OnHakO B HEKOTOPBIX BOIUIOMEHUSX JKEIATEebHOW SIBJISIETCS YHUCTasi XUpPaJIbHAs
¢dbopMa MOJIEKyJIbI B BHAE €AMHCTBEHHOrO auacrepeomepa. COOTBETCTBEHHO, B HEKOTOPBIX
BOTUIOIIEHUSIX TPEIJIOKEHBI CIIOCOOBI MONyUYeHUsT COSNUMHEHUS B YHCTON XHUpabHOU (opme,
BKJIFOYAIOIIIHE obecrnieueHue noauu CTapTepHOH (1R,4R)-4-

TUAPOKCULIUKIIOTEKCAHKAPOOHOBOH KUCIIOTHI B YUCTOH XupanbHO# popme popmyisl (VII)

OH
O

HO VI

B NPOAYLUMPYIOIIMI pamaMUIMH wTamMMm  Strepfomyces (Hanpumep, Streptomyces
rapamycinicus), KOTOpbId ObLJT TeHETUYECKH U3MEHEH Il IeNelun reHoB rapl, rapJ, rapk,
rapL, rapM, rapN, rapO w rapQ) 1 KOHBIOTHPOBAH C IUIA3MUAOH, conepskamei rapJ, rapM,
rapN, rapO wn rapLhis.

B HEKOTOpBIX BOIUIOIIEHUSIX MPEMJIOKEH CIOCOO MONYYEHUs] COSTUHEHUs B YHCTOM
XUpPAIbHOW (popMe B BUAE E€IWHCTBEHHOTO IHACTEPEOMEpa, BKIFOYAKOIINI oOecreueHue
nomaun craprepHor  (1R,4R)-4-MeTOKCHLIMKIIOTeKCAHKAPOOHOBOH KHUCJIOTBI B YHUCTOU

xupanbHoi popme popmynsr (VIII)
0—
0]

HO VIII

B NPOAYLUMPYIOLIMHA pamaMuLUH IITaMM  Streptomyces (Hanpumep, Streptomyces
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rapamycinicus), KOTOpbI ObUI F€HETUYECKU W3MEHEH JUIs JeNelun reHoB rapl, rapJ, rapk,
rapL, rapM, rapN, rapO, u rap() 1 KOHBIOTUPOBAH C MJIa3MHUIOH, conepskaten rapJ, rapM,
rapN, rapO wn rapLhis.

B HEKOTOpBIX BOIUIOMIEHUSIX MPEIJIOKEH CIOCOO MONyYeHUs] COCAMHEHHs B YHCTON
XHpaJbHOH (OopMe B BUAE EOMHCTBEHHOI'O IUACTepeoMepa, BKIIOYANOIINHA obecreueHune
nomaun craptepHoii (1R,3R 4R)-3-¢pTop-4-ruapoKCHIIMKIOreKCAaHKApOOHOBOH KHCIIOTHI B

YHCTON XHUpaJbHOU popme popmydib (IX)
OH

o! .

HO (IX)
B NPOAYLUMPYIOLIMHA pamaMuLUH IOTaMM Streptomyces (Hanpumep, Streptomyces
rapamycinicus), KOTOPbIA ObLT TeHETUYECKH W3MEHEH U JeNelun reHoB rapl, rapJ, rapk,
rapL, rapM, rapN, rapO u rapQ) 1 KOHBIOTHPOBAH C IUIA3MUAOH, conepxkawmeit rap/, rapM,
rapN, rapO w rapLhis. Kynerypanbpable ycnoBusi onucanbl B WO 2004/007709.

IleneBoii aHaNOr pamamMHUIIMHA MOMKET OBITh OYHINEH CIOCO0aMH, W3BECTHBIMH
CTHeLMaINCTaM B JaHHOM 00acTH, HanmpuMep, kKak ornucano 8 WO 2004/007709.

Crnenyer mpu3HATh, YTO 3TH CIIOCOOBI MOMYUYEHUS ABJISAIOTCS WUTFOCTPATUBHBIMHU, & HE
orpaHnuuBaroUMU. Mcnone3ys nmpencTaBiIeHHbIE B TaHHOM JTOKYMEHTE CBENEHHs, APYrue
MHOTOYHCJICHHBIE CIIOCOOBI TOJIYYEHHs] aHAJIOrOB pANaMHUIMHA, ONHCAHHBIX B JIaHHOM
TOKYMeHTe, OyAyT AOCTYIHbI CHELUAIUCTY B TAHHOI 00J1acTH.

IMPUMEPHI

Hwxecnenyromue mnpuMepsl MNPENCTaBIEHbl AN WUIIOCTPALMK, HO HE IS
OTPAaHUYEHUS 3asIBJIEHHOTO H300PETEHHS.

Hwuxecnenyromue cxemMbl CHHTE3a MNPHUBENEHbl B LEISIX WUIOCTPALMM, a He
orpannueHus. Hukecnenyromue npuMepsl HIUTFOCTPUPYIOT PA3IMUHBIE CIIOCOOBI TMOTyYeHHSI
COEMHEHUH, ONMHMCAaHHBIX B JAHHOM JOKyMeHTe. Cienyer MOHMMaTh, YTO CIIELUAIUCT B
TaHHOW 00JaCTH CMOJKET MOJIyYUTh 3TH COCOUHEHUS aHAJOTHYHBIMU CIIOCOOAMH HITH IyTEM
KOMOWHUPOBAHMUSI IPYTUX CIIOCOOOB, M3BECTHBIX CIELMATUCTY B AaHHOW oOnactu. [IOHSATHO
TaKXKe, YTO CHELHAIHUCT B JAHHOH OOJACTH CMOXKET MOJyYUTh MX CHOCOOOM, aHAJIOTHYHBIM
OMHCAHHOMY HIDKE, IyTEM HCIONb30BAHUS COOTBETCTBYIOIIUX HCXOIHBIX BELIECTB U
MOAN(UIMPOBAHUS MyTH CHUHTE3a, eciu HeoOxoanmo. Kak mpaBuio, uCXxomHble BelecTsa

pe€ar¢HTbl MOIyT OBITH NOJIYy4€Hbl OT KOMMECPHUCCKHUX TIIOCTABIIUKOB HWJIIM MOIYT OBITH
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CHHTE3UPOBAHBI COTJIACHO MCTOYHUKAM, M3BECTHBIM CIIELMAINCTAM B JAHHOW 00JacTH, WIN
MOT'YT OBITh TIOJIYY€HBI, KaK OIMMCAHO B JAHHOM JOKYMEHTE.

HNnmocTpaTHBHBIE CXeMbI CHHTE3a

Coenunenus u conu popmya (I), (II) u ux cyGpopmyn MOryT ObITH CHHTE3UPOBAHBI
COIJIACHO OAHOHM wim Ooyiee WMIUTFOCTPATUBHBIM CXE€MaM H/MJIM METOJaMH, WU3BECTHBIMHU B
naHHOU obyactu. BelecTBa, MCIONB30BaHHBIE 37€Ch, MO0 KOMMEPUYECKH AOCTYITHBI, JTHOO
MIOJIy4€HbI CIOCO0AMU CHHTE3a, KaK MPaBUIIO, U3BECTHBIMH B JAHHOH O00OJIACTH. DTH CXEMBI He
OTPaHUYEHBbl COSNUHEHHSIMH, MEPEYHCICHHbBIMU B TPUMEpax, WM JIOOBIMH KOHKPETHBIMH
3aMeCTUTENISIMHU, KOTOpPbIE UCIOJIB30BaHbI B MJUTIOCTPATUBHBIX Liesx. XoTs Ha Cxemax 1-12
ONMHUCAHBl M H300paKEHBbI PA3IMYHBIE CTAANM, CTAAUM B HEKOTOPBIX CIydYasX MOXKHO
MPOBOJAUThL B APYrOM TIOPSIAKE, HEXEIW B TOpsAnake, mMokazaHHOM Ha Cxemax 1-12.
Hymepauuu wmu R rpynmsl Ha kaxnoi cxeme HeoOs3aTeNnbHO COOTBETCTBYIOT TEM, KOTOpbIE
yKa3aHbl B popMyJie H300peTeHHs, WIM HA APYTHX CXeMax, WK TaOJHuax, MPUBEICHHBIX B
TaHHOM JOKyMeHTe. B HekoTtopeix BomtomeHusx C16 momudukaums Moxer ObITh
ocymecteieHa 10 C40 monudukanmu. B Hexoropbix Bomomenusx C40 monupukanums
MoxeT ObITh ocymiecTieHa 10 C16 monudukanuu.

B HekoTopeIx BOmomeHHUsX coenuHeHus u3 TaOmmubl 2-TaOmuubt 4 MOryT OBITH
noytydeHsl corjjacHo Cxemam 1-12.

C40 Moauduxkanun

Cxema 1:

2,
O)J\O
O"o/

Ipumep 1:
Cragus A: IHony4yenue [(1R,2R,4S5)-4-[(2R)-2-
[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-1,18-nuruapoxcu-

19,30-numerokcu-15,17,21,23,29,35-rekcamerni-2,3,10,14,20-nearaokco-11,36-quokca-
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4-azaTpunuka0[30.3.1.0"4,9|rexcaTrpuaxkonra-16,24,26,28-rerpaen-12-uia|nponuj-2-
METOKCH-IHKJI0reKcuJ1|-(4-auTpodenus)kapdonara

Cuponumyc (500 mr; 0,55 mmonb) u Ge3onubii nupuaus (0,44 mu, 5,47 mMMonb)
pactBopsuiu B OezogHomM DCM (2,5 mi) B atmocdepe a3ora. PeakiMOHHYIO CMeCh
oxnaxnamu 10 -78°C, u B cMech no0aBisuii pactBop (4-HuTpodenun)kapOoHOXIOpUaaTa
(229 wr, 1,09 mwmonb) B OesBomHom DCM (0,4 wmu). JlensHyro OaHIO yoamsuiv, |
pPEaKLHMOHHYI0 CMechb mepeMeunBanu B atmocdepe Nz B TeueHue 45 MuH. PeakinoHHYO
cmech pazbasisiim DCM u pobGaensiim Bogy. Cmech skctparupoBanu aBakasl DCM,
coOWpanu ¥ KOHIEHTPHPOBAJIM M OYHMIIAIA HA CHJIMKAreJeBOH KOJIOHKe (TpagueHT
rukJjorekcan/stunanerar 100/0-50/50) ¢ monmydeHueM LEJIeBOrO MPOAyKTa B BuAe Oeoro
TBepaoro Bemectsa (518 mr). Bexon 83%. 1H AMP (600 MI'y, DMSO-d6) 8§ 6.43 (d, J = 1,5
I'n, 1H), 6.40 (dd, J = 14.8, 11,2 I', 1H), 6.26-6.04 (m, 3H), 5.46 (dd, J = 14.9, 9,6 'y, 1H),
524 (d,J=4,5Tu, 1H), 5.09 (d, J = 10,2 I'u, 1H), 5.02-4.96 (m, 1H), 493 (d, J = 6,1 I'y,
1H), 4.59-4.54 (m, 1H), 4.53-4.47 (m, 1H), 4.11-3.96 (m, 2H), 3.94 (d, J = 4,7 I'y, 1H), 3.78
(d, J =13,8 I'y, 1H), 3.52-3.36 (m, 3H), 3.36-3.09 (m, 11H), 2.87-2.78 (m, 1H), 2.73 (d, J =
15,1 I'y, 1H), 2.45-2.30 (m, 2H), 2.21 (s, 1H), 2.16-1.82 (m, SH), 1.82-0.90 (m, 27H), 0.87 (d,
J=6,6T1, 3H), 083 (q,J =7.6,6,7T'y, 4H), 0.78 (d, J = 6,8 I'y, 3H), 0.73 (d, J = 6,7 I'Ly,
3H), 0.60 (q, J = 11,9 I', 1H).

Crapus B: Honyuenne (1R,2R,4S)-4-[(2R)-2-
[(1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32SR,35R)-1,18-guruapokcu-
19,30-gumeToxcu-15,17,21,23,29,35-rekcamernn-2,3,10,14,20-nenraokco-11,36-quoxca-
4-azaTpunukia0o[30.3.1.0"4,9|rekcaTrpuakonra-16,24,26,28-rerpaen-12-uia|nponu|-2-
MeTOKCH-IHKI0reKcu|-N-2-nupuanamerun)kapdamara (coennnenue 333)

[(1R,2R,45)-4-[(2R)-2-

[(1R,9S,12S,15R,16E, 18R, 19R 21R,23S,24E,26E,28E,30S,32S,35R)-1,18-auruapoxcu-
19,30-numerokcu-15,17,21,23,29,35-rekcamernn-2,3,10,14,20-nenraokco-11,36-nuokca-4-
azatpunukio[30.3.1.0"4,9]rekcatpuakonra-16,24,26,28-rerpaen-12-un|nponui|-2-MeTOKCH-
nukitorekcun |-(4-autpodernn)kapobonar  (0,0278 mmonp) pacTBOopsiii B O€3BOAHOM
mametmngopmamune (0,5 mn) u Tpustunamuse (1,0 mmons). 2-(Amunomernn)nupuans (0,17
MMOJIb, pacTBOpeHHbIH B 0,1 Mim DMF) nob6asnsinu o xaruism nipu -20°C B atmocdepe a3ora.
ITocne 1,5 gacos nepememuBanus npu -20°C noOaBmsiM 3TUIALETAT, OpraHUYecKHe (as3pl
OTACISUIM W TpPOMBIBANIM BO#OM nBaxnabl. Opranuueckue (aspl  OOBENUHSIM U

KOHLIGHTPUPOBAIN Jocyxa. HEOuMINeHHBbIH OCTaTOK OUHWINANM KOJOHOUHOW  (pudin-
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xpomarorpadueit Ha cunukarene (rpaguent 0-10% MeOH B DCM) ¢ noydeHueM 1eneBoro
npoxaykra, Coenunenusi 333, (44,7 mr) B Buge Oenoro nopouka. Berxon 100%. 1H AMP
(600 MI'u, DMSO-d6, 300K) 6 m.a. 848 (d, J=4,5 'y, 1 H), 7.77 (td, J=7.7, 1,8 ', 1 H),
7.67 (brt, J=5,9 I'y, 1 H), 7.16-7.35 (m, 2 H), 6.44 (s, 1 H), 6.41 (br dd, J=14.5, 11,4 I'yy, 1
H), 6.23 (dd, J=14.7, 10,6 T'y, 1 H), 6.08-6.16 (m, 2 H), 5.47 (dd, J=14.9, 9,6 I'y, 1 H), 5.25
(d, J=4,4 Ty, 1 H), 5.10 (br d, J=9,8 I'u, 1 H), 5.00 (dt, J=7.4, 3,7 I'u, 1 H), 4.92-4.96 (m, 1
H), 439-448 (m, 1 H), 427 (br dd, J=6.1, 2,4 T'u, 2 H), 3.92-4.05 (m, 3 H), 3.63 (br dd,
J=115, 1,8 T'y, 1 H), 3.41-3.49 (m, 1 H), 3.31 (br s, 3 H), 3.22-3.29 (m, 2 H), 2.99-3.21 (m, 8
H), 2.70-2.76 (m, 1 H), 2.35-2.44 (m, 2 H), 2.18-2.33 (m, 1 H), 2.08-2.14 (m, 1 H), 1.93-2.07
(m, 2 H), 1.80-1.92 (m, 3 H), 1.47-1.77 (m, 10 H), 0.90-1.45 (m, 16 H), 0.65-0.89 (m, 13 H)

AJIbTepHATHUBHASA Cranus B: IHony4enne [(1R,2R,4S5)-4-[(2R)-2-
[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-1,18-nurnapoxcu-
19,30-aumerokcn-15,17,21,23,29,35-rekcamern-2,3,10,14,20-nearaokco-11,36-quokca-
4-azaTpunuki0[30.3.1.0"4,9|rexcaTrpuakonra-16,24,26,28-rerpaen-12-uia|nponu|-2-
MeToKcH-IHKI0rekcu|-N,N-0uc(2-ruapoxkcudTun)kapéamara (coennHenne 357)

Cwmecp [(1IR,2R,4S)-4-[(2R)-2-[(1R,9S,12S,15R,16E,18R,19R,21R 238§,
24E,26E,28E,308,32S,35R)-1,18-gurnapokcu-19,30-qumerokcu-15,17,21,23,29,35-
rekcamerui-2,3,10,14,20-nenraokco-11,36-auokca-4-
azatpunukio[30.3.1.074,9]rekcaTpuakonra-16,24,26,28-rerpaen-12-un|nponun|-2-MeTOKCH-
uukorekcun |-(4-autpodenun)kapobonara (0,066 mmonb) u N,N-nustunstanamuna (13,36
mr; 0,13 mmonb) pactBopsiin B Oe3BomHoM aumeruwidopmamuzne (1,54 mu). 3arem 2,2'-
umuHouaTaHon (14,613 wmr, 0,13 mmosb) nobasisun no karmisim npu -20°C B armocdepe
asota. [Tocne 1,5 yacoB mepememuBanus npu -20°C noOaBNsIn 3THIALETAT, OpraHUYECKHe
¢da3pl OTHENSTM W TPOMBIBAM BOAOW ABaxkael. Opranmueckue (a3pl OOBEnUHSIA U
KOHLIGHTPUPOBAIM JOCyxa. HEOUMINEeHHBbI OCTaTOK OUHWINAIM KOJOHOYHOW  (pydin-
xpomarorpadueit Ha cumkarene (rpaguent 0-10% MeOH B DCM) ¢ nosydeHueM 1eseBoro
nponykra, Coennnenns 357, B Bune Oenoro nopomka (37,2 mr). Berxon 53%. 1H AMP (600
MI'u, DMSO-d6, 300K) 6 m.a. 6.44 (s, 1 H), 6.41 (br dd, J=14.7, 11,2 'y, 1 H), 6.22 (br dd,
J=14.7, 10,6 I'y, 1 H), 6.09-6.17 (m, 2 H), 5.47 (br dd, J=15.0, 9,7 I', 1 H), 5.26 (d, J=4,4
I'm, 1 H), 5.10 (br d, J=10,0 I'y, 1 H), 4.98 (ddd, J=8.1, 4.5, 3,2 'y, 1 H), 4.92-4.95 (m, 1 H),
4.69 (t,J=5,4Tu, 2 H), 436 (ddd, J=11.2, 9.3, 4,7 'y, 1 H), 3.92-4.06 (m, 3 H), 3.61-3.65 (m,
1 H), 3.40-3.52 (m, 5 H), 3.24-3.30 (m, 8 H), 2.99-3.21 (m, 8 H), 2.74 (br dd, J=17.6, 2,6 I'Ly,
1 H), 2.35-2.44 (m, 2 H), 2.18-2.34 (m, 1 H), 2.07-2.14 (m, 1 H), 1.78-2.07 (m, 4 H), 1.74 (s,
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3 H), 1.49-1.72 (m, 8 H), 0.81-1.48 (m, 23 H), 0.78 (d, J=6,7 I'y, 3 H), 0.65-0.75 (m, 4 H).
Hexortopsie coenunenus u3 TaOnuubl 2 win 4 ¢ kapOaMaTHBIMU TPYNIHPOBKAMHU 10

C40 wmoryr ObiTb monyueHsl cormacHo Cxeme 1, HaumHas c cuponumyca unun Cl16

MoAu(GUIMPOBAaHHOH  (OpMBI  cupoluMyca ¥ HCIOJB3YySl  AMHHHBIE  PEareHTh,

anbTepHATUBHBIE TEM, KOTOpBIE onMcanbl B [Ipumepe 1.

Cxema 2:

Honyuenne  (1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,308,32S,35R)-
1,18-gurnapoxcu-19,30-numeroxcu-12-[(1R)-2-[(1S,3R,4R)-3-meTokcu-4-(3-
METOKCHIIPONOKCH ) IUKJIOreKcHJ|-1-meruia-3runl-15,17,21,23,29,35-rekcamerni-11,36-
auokca-4-azarpuuukno[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-
nenroHa (Coexunenue 308)

3-Merokcunponui-tpudpropmerancyiabdonar (72,912 mr, 0,33 mMmonb) n00aBsIN B
cmech cuponumyca (100,0 mr, 0,11 mmonb) u N-atuin-N-uzonponui-nponan-2-amuna (0,11
i, 0,6 MMOJb), TpPEABAPUTEIBHO PACTBOPEHHOro B cyxom Toayone (0,4051 wmu), B
atmocdepe aprona. Ilocie 1,5 wacoB mepemermBanusi npu 60°C HEOYHIIEHHYK) CMECh
KOHIIEHTPUPOBAJM U OYHUINAIUM HA CUJIMKarejie KOJOHOYHOH Qum-xpoMarorpadueit
(umknorekcan/atunaneratr 100:00-60/40) ¢ mosnydyeHueM 1eneBoro npoaykra, CoexnHeHust
308, B Buzne amopduoro Oenoro TBepaoro Bemectna (34,9 mr). Beixog 35%. 1H SAMP (600
MI'u, DMSO-d6, 300K) & m.x. 6.44 (d, J=0,9 I'y, 1 H), 6.40 (dd, J=14.6, 11,2 'y, 1 H), 6.22
(br dd, J=14.6, 10,6 'y, 1 H), 6.09-6.16 (m, 2 H), 5.46 (dd, J=14.9, 9,6 ', 1 H), 5.25 (d,
J=4,5 T'y, 1 H), 5.09 (br d, J=10,1 I', 1 H), 4.96-5.00 (m, 1 H), 4.94 (br d, J=5,6 ', 1 H),
3.97-4.04 (m, 2 H), 3.93 (d, J=4,5T'y, 1 H), 3.62 (dd, J=11.7, 2,1 I', 1 H), 3.52-3.57 (m, 1
H), 3.48 (dt, J=9.5, 6,3 I'y, 1 H), 3.41-3.46 (m, 1 H), 3.37 (t, J=6,4 'y, 2 H), 3.33 (s, 3 H),
3.25-3.29 (m, 1 H), 3.13-3.21 (m, 7 H), 3.05 (s, 3 H), 2.92-3.03 (m, 2 H), 2.73 (br dd, J=17.7,
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2,6 T, 1 H), 2.35-2.43 (m, 2 H), 2.18-2.26 (m, 1 H), 1.78-2.13 (m, 6 H), 1.47-1.76 (m, 11 H),
1.37-1.44 (m, 2 H), 0.91-1.33 (m, 15 H), 0.59-0.89 (m, 14 H).

Honyuenne  (1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,308,32S,35R)-
1,18-gurnapoxcu-19,30-gumeroxcu-12-[(1R)-2-[(1S,3R,4R)-3-meToKCcH-4-(2-
METOKCHITOKCH ))UHKJIorekcuia|-1-mernia-3tual-15,17,21,23,29,35-rekcamerni-11,36-
auokca-4-azarpunukno[30.3.1.0"4,9|rekcarpuaxkonra-16,24,26,28-rerpaen-2,3,10,14,20-
nentoHa (Coeaunenue 315)

2-Metokcuatui-Tpudropmerancyibdonat (0,04 miu, 0,66 MMonb) 100ABISIIN B CMECH
cuponumyca (200,0 mr, 0,22 mmonb) u N-a3tun-N-uzonponui-nponas-2-amusa (0,17 mu, 1,2
MMOJIb), TIPEABAPUTEIHHO PACTBOPEHHOTrO B cyxoMm Toiyodie (0,8 mu), B atmMochepe aprona.
ITocne 1,5 uwacoB mepememuBanHus npu 60°C HEOUMIIEHHYIO CMECh KOHLEHTPUPOBAIU U
OYMIIAJIM Ha CHJIMKAaresne KOJOHOYHOW (mii-xpomarorpaduei (LMKJIOreKCaH/3THUIALeTaT
100:00-60/40), 3atrem C18 RP (obpamenHo-¢pa3zoBoii) xpomarorpadueit (ACN/H20 40:60-
98:02) ¢ noayuenuem nenesoro nponykrta, Coeaunenus 315, B Bune amopduoro Oenoro
TBepaoro Bemectsa (68 mr). Beixox 32%. 1H SAMP (600 MI'u, DMSO-d6, 300K) 6 m. 1. 6.44
(s, 1 H), 6.40 (br dd, J=14.5, 11,1 ', 1 H), 6.22 (br dd, J=14.7, 10,8 I'y, 1 H), 6.08-6.17 (m,
2 H), 5.46 (br dd, J=14.8, 9,7 I'u, 1 H), 4.91-5.31 (m, 4 H), 3.89-4.06 (m, 3 H), 3.55-3.65 (m,
3 H), 3.37-3.44 (m, 4 H), 3.32-3.34 (m, 3 H), 2.90-3.25 (m, 12 H), 2.54-2.87 (m, 2 H), 2.29-
245 (m, 1 H), 1.90-2.26 (m, 5 H), 1.44-1.88 (m, 14 H), 1.21-1.43 (m, 6 H), 0.56-1.19 (m, 22
H).

Hexotopeie coenunaenns u3 Tabmuie! 2 wiu 4 ¢ aNKOKCHANIKHIOKCH TPYHNITUPOBKAMH
no C40 moryr ObiTh momy4eHsl cormacHO Cxeme 2, HaumHas ¢ cuposumyca wm C16
MOAN(PHUIMPOBAHHONH (HOPMBI  CHPOJMMyCa W  HWCHOJb3ysd AJKUIHPYIOLUIHE AareHThl,

aJbTePHATUBHBIE TEM, KOTOpBIE OonucaHbl B [Ipumepe 2.
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Cxema 3:

Ipumep 3:

Cragus A: llonyyenue
(1R,9S,128,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-1,18-nurnapoxcu-12-
[(1R)-2-[(1S,3R,4R)-4-(3-H0oANPONOKCH)-3-MeTOKCH-IHKAOreKkcH|-1-meTu-3Tual-
19,30-aumerokcu-15,17,21,23,29,35-rekcamerni-11,36-quokca-4-
azaTpuunkiao[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-nearona

Cupomumyc (2 r; 2,18 mMmonb) pactBopsuid B cyxoM Toiayone (8 mu) ¢ N-atun-N-
M30NPONUII-NIPONaH-2-aMUHOM (2,1 ML, 12,03 MMOJIb). 3-Hommpormi-
tpudropmerancynabonar (2,1 r, 6,56 mMmonb) nobaBnAIM B CMeCh B arMoc(epe aprosa.
Peaxknuonnyro cmech nepeMemmusanu npu 60°C B Tedenue 2 4. PeakuuoHHyH cMechb
OCTaBJSUIM OXJIAKIATbCSl IO KOMHATHOM TEMIEpaTypbl, KOHLEHTPUPOBAIM M OYMILIAIHA HA
CUJIMKarejie KOJIOHOYHOU (umii-xpomaTorpadueii (LUKIOreKCaH/3TUIAIeTAT, MPAagUEHT. OT
100:0 mo 50:50) ¢ monydeHueM HeJaeBOro Mpoaykra B Buuae xkentod nensl (1,25 r). Bexon
49%. 1H SAMP (600 MI'y, DMSO-d6, 300K) & m.a. 6.44 (s, 1 H), 6.40 (br dd, J=14.7, 11,2
I'n, 1 H), 6.19-6.25 (m, 1 H), 6.08-6.16 (m, 1 H), 5.46 (br dd, J=15.0, 9,7 I'u, 1 H), 5.25 (d,
J=4,7T1, 1 H), 5.10 (br d, J=10,0 I'y, 1 H), 4.96-5.01 (m, 1 H), 4.92-4.95 (m, 1 H), 4.01 (d,
J=2,5Tu, 2 H), 3.93 (brd, J=4,7 'y, 1 H), 3.63 (br dd, J=11.3, 2,2 ', 1 H), 3.40-3.57 (m, 3
H), 3.32-3.34 (m, 3 H), 3.28 (brd, J=6,7I'u, 1 H), 3.17 (brs, 1 H), 3.16 (s, 3 H), 3.05 (s, 3 H),
2.92-3.03 (m, S H), 2.73 (br dd, J=17.6, 2,3 I'y, 1 H), 2.33-2.45 (m, 2 H), 2.18-2.31 (m, 3 H),
2.12 (brs, 6 H), 1.78-2.06 (m, 6 H), 1.74 (s, 3 H), 0.79-1.71 (m, 30 H), 0.77 (d, J=6,7 I'y, 3
H), 0.73 (br d, J=6,7 I'y, 3 H), 0.59-0.69 (m, 1 H).

Craaus B: Ilonyyenue
(1R,9S,128,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-12-[(1R)-2-

[(1S,3R,4R)-4-[3-(1MMeTHJIAMHHO )JIPOMOKCH |-3-MeTOKCH-IIHKJIOreKCHJ |-1-MeTun-3Tua|-
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1,18-aurnapoxkcu-19,30-gumeroxcn-15,17,21,23,29,35-rekcamerni-11,36-auoxca-4-
azaTpuunkiao[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-neHrona
(Coeaunenne 363)

N-Mertunmeranamun (2M, 0,04 mu, 0,08 mMmonb) noGasnsiu B pactBop N-3Tui-N-
W30MPONMII-IIPOTIAaH-2-aMUHA (0,03 MJI, 0,19 MMOJTb) 151
(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-1,18-nurunpokcu-12-
[(1R)-2-[(1S,3R,4R)-4-(3-1i0aNPOIOKCH )-3-METOKCH-LUKIOTeKCHII |- | -MeTrn-3Tri|-19,30-
numetokcu-15,17,21,23,29,35-rekcamerni-11,36-guokca-4-
aszatpurmkiio[30.3.1.0"4, 9]rexcaTtpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-nentona (70
mr; 0,0647 mmonp) B cyxom DCM (0,4 mun). ITocne 5 waco nepemMenInBaHus P KOMHATHON
TeMrieparype B atMocepe aproHa peakuoHHYI cMmech pasdasisuin DCM u nogkuchsum 1
H. HCl no pH=4. Opraanueckyio ¢asy npombiBaiu H>O, cobupanu, KOHLUEHTPUPOBAIU U
OUWIAJIN HA CHJIMKArejie KOJOHOYHOU (umii-xpomartorpaduel (3Jr0€HT A = 3THaLeTarT,
smoeHt B = MeOH:Et:N (50:50); rpanuent: A/B ot 100/0 mo 70:30) ¢ mosyueHUEM 1eJIEBOTO
nponykra, Coenunenust 363, B Buzne amop¢Horo Oenmoro tBepmoro Bemectsa (17,3 wmr).
Bexon 24%. 1H JAMP (600 MI'u, DMSO-d6, 300K) 6 m.x. 6.44 (s, 1 H), 6.40 (br dd, J=14.7,
11,2 T'y, 1 H), 6.19-6.25 (m, 1 H), 6.08-6.16 (m, 1 H), 5.46 (br dd, J=15.0, 9,7 I'y, 1 H), 5.25
(d, J=4,7I'u, 1 H), 5.10 (br d, J=10,0 I'y, 1 H), 4.96-5.01 (m, 1 H), 4.92-4.95 (m, 1 H), 4.01
(d,J=2,5Tu, 2H),3.93 (brd, J=4,7I'u, 1 H), 3.63 (br dd, J=11.3,2,2 ', 1 H), 3.40-3.57 (m,
3 H), 3.32-3.34 (m, 3 H), 3.28 (br d, J=6,7 ', 1 H), 3.17 (brs, 1 H), 3.16 (s, 3 H), 3.05 (s, 3
H), 2.92-3.03 (m, 5 H), 2.73 (br dd, J=17.6, 2,3 I', 1 H), 2.33-2.45 (m, 2 H), 2.18-2.31 (m, 3
H), 2.12 (br s, 6 H), 1.78-2.06 (m, 6 H), 1.74 (s, 3 H), 0.79-1.71 (m, 30 H), 0.77 (d, J=6,7 'Ly,
3 H), 0.73 (br d, J=6,7 I'y, 3 H), 0.59-0.69 (m, 1 H)

Hexotopeie coennnenust n3 Tabmuiel 2 i 4 ¢ aMHHOIPOTIOKCH TPYNITUPOBKAMH T10
C40 wmoryt ObiTh momy4eHnsl cormacHo Cxeme 3, HaumHas ¢ cuponumyca wmiaun C16
MOAU(PHUIMPOBAHHOTO CHPOJIMMYCa U HCIoNb3ys Ha Ctagun B aMuHHBIE peareHTsl W/HIH Ha

Craguu A ankuaMpyrOIIUN areHT, albTepHaTUBHbIE TEM, KOTOphle onucanbl B [Ipumepe 3.
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Cxema 4:

R= CH2CH2CH200H3 naa CH,CH>OCH;3

Ipumep 4

Honyuenne  (1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,308,32S,35R)-
1,18-gurnapoxcu-19,30-gumeroxcu-12-[(1R)-2-[(1S,3R,4R)-3-meTokcH-4-(3-
METOKCHIIPONOKCH ) UKJIOTeKcHJ|-1-merua-3Tunl-15,17,21,23,29,35-rekcamernii-11,36-
auokca-4-azarpuuukno[30.3.1.0"4,9|rekcarpuaxkonra-16,24,26,28-rerpaen-2,3,10,14,20-
nentoHa (Coeaunenue 308)

3-Merokcunponui-tpupropmerancyibdonar (72,912 mr, 0,33 mMmosnb) noOaBisiu B
cmech cuponumyca (100,0 mr, 0,11 mmons) u N-atun-N-usonponui-nponas-2-amusa (0,11
i, 0,6 MMOJb), NpPEeABApUTENbHO PacTBOPEHHOro B cyxoMm Toayone (0,4051 mu), B
atmocdepe aprona. Ilocne 1,5 wacoB mepememmBanus npu 60°C HEOUHIIEHHYIO CMeCh
KOHLICHTPUPOBAIM W OYHMINAIM KOJOHOYHOH (uiu-xpomaTtorpadueil Ha CHIMKaresne
(umknorekcan/stunanerar ot 100:00 mo 60/40) ¢ monydeHHWeM LENEeBOrO MPOAYKTA,
Coennnenus 308, B Bune amopduoro Oenoro teepaoro seuiectsa (34,9 mr). Bexon 35%. 1H
SAMP (600 MI'y, DMSO-d6, 300K) 6 m.a. 6.44 (d, J=0,9 T'y, 1 H), 6.40 (dd, J=14.6, 11,2 I'Ly,
1 H), 6.22 (br dd, J=14.6, 10,6 I'u, 1 H), 6.09-6.16 (m, 2 H), 5.46 (dd, J=14.9, 9,6 ', 1 H),
525(d, J=4,5Tn, 1 H), 5.09 (br d, J=10,1 I'y, 1 H), 4.96-5.00 (m, 1 H), 4.94 (br d, J=5,6 I'Ly,
1 H), 3.97-4.04 (m, 2 H), 3.93 (d, J=4,5 'y, 1 H), 3.62 (dd, J=11.7, 2,1 I'y, 1 H), 3.52-3.57
(m, 1 H), 3.48 (dt, J=9.5, 6,3 'y, 1 H), 3.41-3.46 (m, 1 H), 3.37 (t, J=6,4 ', 2 H), 3.33 (s, 3
H), 3.25-3.29 (m, 1 H), 3.13-3.21 (m, 7 H), 3.05 (s, 3 H), 2.92-3.03 (m, 2 H), 2.73 (br dd,
J=17.7, 2,6 I'u, 1 H), 2.35-2.43 (m, 2 H), 2.18-2.26 (m, 1 H), 1.78-2.13 (m, 6 H), 1.47-1.76
(m, 11 H), 1.37-1.44 (m, 2 H), 0.91-1.33 (m, 15 H), 0.59-0.89 (m, 14 H)

Honyuenne  (1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,308S,32S,35R)-
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1,18-gurnapoxcu-19,30-numeroxcu-12-[(1R)-2-[(1S,3R,4R)-3-meTokcH-4-(2-
METOKCHAITOKCH )IUKJIorekcu|-1-merun-3tual-15,17,21,23,29,35-rekcamerni-11,36-
auokca-4-azarpuuukiao[30.3.1.0" 4,9 rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-
neHToHa (Coeqnnenue 315)

2-Mertokcuatun-tpudropmerancynbdponar (0,04 miu, 0,66 MMosb) 10OaBISIIN B CMECH
cuponumyca (200,0 mr, 0,22 mmonb) u N-3Ttua-N-uszonponui-nponan-2-amuna (0,17 mu, 1,2
MMOJIb), TIPEABAPUTETHHO PACTBOPEHHOTO B cyxoMm Tonyoje (0,8 mu), B atmMochepe aproxa.
ITocne 1,5 yacoB mepememmuBanus npu 60°C HEOUHMINEHHYIO CMeCh KOHLIEHTPUPOBAJIU U
OUHIIAJIN KOJIOHOYHOU (hidii-xpomarorpadueit Ha cuukaresie (IUKJIOTeKCaH/3TUIaueTaT OT
100:00 mo 60/40), 3atem C18 RP xpomatorpadueit (ACN/H20 or 40:60 mo 98:02) c
nojiyueHueM LeneBoro npoaykra, Coeaxmnenusi 315, B Buzne amopHOro 6e1oro TBeproro
BemecTsa (68 mr). Bexon 32%. 1H AMP (600 MI', DMSO-d6, 300K) & m.a. 6.44 (s, 1 H),
6.40 (br dd, J=14.5, 11,1 I'y, 1 H), 6.22 (br dd, J=14.7, 10,8 T'u, 1 H), 6.08-6.17 (m, 2 H),
5.46 (br dd, J=14.8, 9,7 ', 1 H), 4.91-5.31 (m, 4 H), 3.89-4.06 (m, 3 H), 3.55-3.65 (m, 3 H),
3.37-3.44 (m, 4 H), 3.32-3.34 (m, 3 H), 2.90-3.25 (m, 12 H), 2.54-2.87 (m, 2 H), 2.29-2.45
(m, 1 H), 1.90-2.26 (m, 5 H), 1.44-1.88 (m, 14 H), 1.21-1.43 (m, 6 H), 0.56-1.19 (m, 22 H).

Hexotopsie coenunaenus u3 Tabmuip! 2 wiu 4 ¢ alKOKCHANIKMIOKCH TPYNITUPOBKAMH
no C40 moryr ObiTh momy4eHsl corsmacHo Cxeme 4, HaumHas ¢ cuponumyca wim Cl16
MOAN(PUUMPOBAHHONH  (HOPMBI  CHPOJMMYyCa W  HCHOJb3ysd AJKWIMPYIOLINE AareHThl,

anbTepHATUBHBIE TEM, KOTOpBIe onucanbl B [Ipumepe 4.

Cxema 5:

Ipumep S:
Cragus A: llonyyenue

(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E 26 E,28E,308,32S,35R)-12-[(1R)-2-
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[(1S,3R,4R)-4-[3-[mpem-0yTn(AUMETHII )CHIIHJI | OKCHUTIPOTIOKCH |-3-MeTOKCH-
uuKJIorekcu]-1-mernn-3tual-1,18-quruapoxkcn-19,30-numeroxcun-15,17,21,23,29,35-
rekcameTui-11,36-guokca-4-azarpuunkno[30.3.1.0"4,9|rekcarpuaxkonra-16,24,26,28-
TeTpaen-2,3,10,14,20-nenTona

3-[mpem-bytun(numernn)cunmnJokcunponun-rpudropmerancynsdonar (0,212,
0,66 Mmonb) mobaBmsii B cMmech cuponumyca (200,0 mr, 0,22 mmonb) U N-3THia-N-
usonponuwi-nponan-2-amuna (0,17 mi1, 1,2 MMOITB), MPeABAPUTENBHO PACTBOPEHHOTO B CYXOM
tonyojie (0,8 mu), B armocdepe aprona. Ilocine 2 uacoB mnepememmBaHusi npu 60°C
HEOYHIIICHHYI0 CMECh KOHLIEHTPUPOBAIM M OUMIIAIN KOJIOHOYHOH (udiu-xpomaTtorpadueit Ha
crmkarese (nuknorekcan/stunanerat ot 100:0 no 70:30) ¢ mosmy4yeHHeM LeJIeBOro MPOAYKTa
B BUzIe amopdHOoro Genoro TBepaoro Bemectsa (103,6 mr). Bexon 42%.

Cranus B: Ilonyyenue
(1R,98,128,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-1,18-nuruapoxcu-12-
[(1R)-2-[(1S,3R,4R)-4-(3-rugpoKCHNIPONIOKCH)-3-MeTOKCH-IHKJIOrekcuia|-1-meTunJi-
3tui]-19,30-numeroxcu-15,17,21,23,29,35-rekcamerni-11,36-guoxca-4-
azaTpuunkiao[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-nearona
(Coeaunenmne 323)

(1R,9S,125,15R,16E,18R,19R 21R,23S,24E 26E,28E,308S,32S,35R)-12-[(1R)-2-
[(1S,3R,4R)-4-[3-[mpem-Oy Trn( AUMETH T )CUITIIT | OKCUTIPOTIOKCH | -3 -METOK CHU-ITUKJIOTeKCHI |-
I-metun-stuin|-1,18-nuruapokcu-19,30-qumerokcu-15,17,21,23,29,35-rekcamermn-11,36-
nnokca-4-azarpunukio[30.3.1.0"4,9]rekcarpuakonTa-16,24,26,28-rerpaen-2,3,10,14,20-
nenton (103,6 wmr, 0,1 mmonb) pactBopsiin B Mertanosne (0,1 mi) m oxnaxnmamu no 0°C.
JoGassiu  Bomubili 1M xjopucteiii  Bomopon (0,05 wm, 0,05 Mmonb), U CMecCh
nepememuBany B Tedenne 30 muH npu 0°C. PeakuuonHyro cmech pasdasisuin DCM, 3arem
HelirpamzoBanu HackieHHbIM NaHCO3 nmo pH = 8. JIse da3bl pasaensiiv, u BOAHYKO (azy
skctparuposamn DCM. Opranndeckue (aspl 0OBENUHSIN, KOHLIEHTPUPOBAIH M OUYHINAIH
KOJIOHOUHOM (hyami-xpomarorpaduei Ha cumkarene (nukiorekcan/stwnanerar ot 100:0 no
40:60) ¢ monmy4yeHueMm neneBoro npoaykra, CoequHenust 323, B Bune amopdHOro 6enoro
TBepaoro BemecTna (73,6 mr). Bexon 79%. 1H AMP ( 600 MI'uy, DMSO-d6): 6 (m.1.) 6.44
(d, J=1,0T, 1H), 6.40 (br dd, J = 14.5, 11,3 I'y, 1H), 6.22 (br dd, J = 14.5, 10,7 I', 1H),
6.08-6.16 (m, 2H), 5.46 (dd, J =14.9,9,6 I'y, 1H), 5.25 (brd, J =4,4 'y, 1H), 5.09 (brd, J =
10,0 I'm, 1H), 498 (dt,J = 7.7, 40 I'u, 1H), 494 (brd, J =5,4 'y, 1H), 429 (t, J = 5,1 I'y,
1H), 3.98-4.05 (m, 2H), 3.94 (d, J = 4,7 ', 1H), 3.62 (brdd, J =11.7, 2,0 'y, 1H), 3.54-3.59
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(m, 1H), 3.41-3.51 (m, 4H), 3.32 (s, 3H), 3.26-3.29 (m, 1H), 3.17-3.22 (m, 1H), 3.16 (s, 3H),
3.05 (s, 3H), 2.92-3.00 (m, 2H), 2.73 (br dd, J = 17.5, 2,4 'y, 1H), 2.35-2.45 (m, 2H), 2.18-
227 (m, 1H), 2.09 (brd, J = 13,6 I'y, 1H), 2.00-2.07 (m, 1H), 1.81-1.98 (m, 4H), 1.74 (s, 3H),
1.51-1.69 (m, 11H), 1.37-1.45 (m, 2H), 0.96-1.31 (m, 12H), 0.87 (br d, J = 6,5 I', 3H), 0.83
(br d, J =6,3 I'y, 3H), 0.81-0.84 (m, 1H), 0.77 (br d, J = 6,7 I', 3H), 0.73 (br d, J = 6,6 I'y,
3H), 0.61-0.68 (m, 1H).

Hexkotopeie coenunennst uz Tabmuipl 2 uian 4 ¢ THAPOKCHATIKUIOKCH TPYIITHPOBKAMH
no C40 moryt ObITh mony4ensl corymacHO Cxeme S5, HaumHas ¢ cupojumyca wim C16
MOAU(GHUIUPOBAHHOH (OPMBI CHUpOIMMyca W HCHONB3ys Ha Craauum A anKuiIupyromue
areHThl, aJbTepHATUBHBIE TEM, KOTOpbIe onucaHnsl B [Ipumepe 5.

C16 Moaudukanuun

CoenuHeHus1, OJYYEHHBIE 110 METOIMKAM, OIMHUCAHHBIM HIDKE, MPEICTABISIOT COOOH
cmech auactepemepoB no Cl6 crepeouentpy. COOTHOLIEHHE IUACTEPEOMEPOB MOKET
BapBUPOBATBHCA OT OOJBLIOrO M30BITKA OJHOTO JUAcCTepeoMepa OTHOCHTENBHO APYroro 10
paLieMUuecKol CMecH auactepeomepoB. JluacTepeoMepHble MPOAYKTbl HE BBIACISIM A0

TectupoBaHnus B [Ipumepe 12.

Cxema 6:

IIpumep 6:

Monyuyenne (1R,9S,125,15R,16E,18R,19R,21R,23S,24E,26E,28E,325,35R)-1,18-
auruapokcu-12-[(1R)-2-[(1S,3R,4R)-4-rugpoKcH-3-MeTOKCH-IHUKJIOTeKCHJI |-1-MeTHJI-
sTmi|-19-merokcn-15,17,21,23,29,35-rekcameTui-30-(okceran-3-unmeroxkcu)-11,36-
auokca-4-azarpuuukno[30.3.1.0"4,9|rekcarpuaxkonra-16,24,26,28-rerpaen-2,3,10,14,20-
nentoHa (Coeaunenue 215)

Cupomumyc (150,0 mr, 0,16 mmons) pactBopsiin B DCM (6,5 M) ¢ okceran-3-

wimeraHosioMm (602,611 wmr, 6,5 mmone), U cMech oxJyaxnaanu 1o -40°C. JloGasmsmu napa-
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TOJTyOJICYIb(OHOBYIO KUCIOTY (138,45 mr, 0,8 MMOJIb) IIpH 3HEPTHYHOM NIEPEMEIIHNBAHUH, U
peakunoHHyI0 cMech mnepememuBamu npu 0°C B TeyeHue 1 u. PeakunoHHyr cMech
pazbasmsmmu DCM (30 M) m racuinu HackimeHHbIM BonH. NaHCOs3 (10 mur). Cwmech
paszbasnsiiu DCM, u opranndeckyro (asy nmpombiBaiu HackleHHbIM pactBopoM NaHCOs,
PaccooM M MPOMyCKaIu uepe3 pasaenuTens a3 ans yaaiseHus: Boasl. [lonydeHHbIH 0cTaToK
ounmnanu obpameHHo-¢pa3zosoit C18 npenaparusnHoii XXXB/I (rpaguent Boga/ACN ot 90/10
1o 0/100) ¢ nmony4yenuem ueneBoro nponykra, Coenunenusi 215, B Bune Oenoro amMmoppHOTo
TBepaoro Bemectsa (42,8 mr). Bexon 24,5%. 1H AMP (600 MI'u, DMSO-d6) 6 6.45 (s, 1H),
6.41 (dd, J =14.6, 11,1 T'u, 2H), 6.26-6.09 (m, 3H), 5.47 (dd, J =14.9, 9,6 'y, 1H), 524 (d,J
=44Tu, 1H), 5.09 (d, J = 10,2 T'u, 1H), 5.01-4.96 (m, 1H), 494 (d, J = 5,5 T'u, 1H), 4.63-
4.55 (m, 3H), 4.26 (ddt, J =738, 5.9, 3,1 T'u, 2H), 4.06-3.97 (m, 2H), 3.90 (dd, ] =252, 4,8
I'n, 1H), 3.81-3.67 (m, 1H), 3.49-3.36 (m, 2H), 3.35-3.24 (m, 5H), 3.28-3.00 (m, 6H), 2.87-
2.70 (m, 2H), 2.43-2.36 (m, 2H), 2.33-1.79 (m, 7H), 1.74 (s, 3H), 1.70-1.48 (m, 9H), 1.46-
1.10 (m, 8H), 1.10-0.69 (m, 18H), 0.67-0.53 (m, 1H).

Hoayuyenne (1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-
auruapokcu-12-[(1R)-2-[(1S,3R,4R)-4-ruapokcu-3-MeTOKCH-IIHKJIOTeKCHJI|-1-MeTH.I-
3tui]-30-u30nponokcu-19-meroxcen-15,17,21,23,29,35-rekcamerna-11,36-guoxca-4-
azaTpuunkiao[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-nearona
(Coenunenne 208)

Cupomumyc (150,0 mr, 0.16 mmonb) pactBopsuin B DCM (6,5 min) u 2-nponanone (4,5
MJI) TIpU KOMHATHOH Temriepatype. Jlobassnn napa-ronyoncyiabpoHoByro kucioty (92,3 wr,
0,54 MMOIb) TIPU SHEPTHYHOM MEPEMELINBAHNM, M PEAKIIMOHHYI0 CMECh MEepPEMEIINBAIN B
TeyeHue 3 4. Peakumonnyroo cmech pazdasmsuin EtOAc. Oprammueckyro a3y mpomsiBaiu
HachieHHbIM BoAH. NaHCO3 u paccosnom, cymmnu Hag NaxSO4. PacTBoputenu ynansim, u

HEOYHIIIEHHOE BELIECTBO OYHINAIN KOJOHOYHOH (ain-xpomarorpadueii, smoupys 0-100%
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aneroHoM B DCM ¢ monydenuem neneBoro npoaykra, Coenumnenust 208, B Buge Oesoro
amopdHoro TBepaoro Bemectsa (8,3 mr). Bexog 8%. 1H AMP (600 MI'u, DMSO-d6, 300K)
dmnu 644 (brs, 1 H), 6.39 (br dd, J=14.8, 11,3 ', 1 H), 6.08-6.24 (m, 2 H), 5.45 (br dd,
J=14.7, 9,7 T'y, 1 H), 5.09 (br d, J=10,3 I'u, 1 H), 4.95-5.01 (m, 1 H), 4.89-4.94 (m, 1 H),
3.80-4.13 (m, 5 H), 3.36-3.47 (m, 4 H), 3.07-3.30 (m, 7 H), 2.68-2.89 (m, 2 H), 2.33-2.41 (m,
1 H), 0.69-2.29 (m, 55 H), 0.51-0.65 (m, 1 H).

Moayuyenne (1R,9S,128,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-
aurnapokcu-30-(2-ruapoxcudToxcu)-12-[(1R)-2-[(1S,3R,4R)-4-ruapokcu-3-MeToKCH-
muKRaorekcu|-1-meruwi-3tumial-19-meroxen-15,17,21,23,29,35-rekcameru-11,36-guoxca-
4-azaTpunukJo[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-
neHToHa (Coennnenue 219)

Cuponumyc (300 mr, 0,328 mmonb) pactBopsuin B DCM (2,7723 mit) nmpu KOMHATHOM
TEMIiepaType M A00aBISUIM ASTHIEHMKOIL (6,7 ™ma, 0,120 monb). JloGaBmsiiu napa-
TONyOJICYJIL(OHOBYIO KUCIOTY (283 mr, 1,64 MMOJIb) MPH SHEPTUYHOM TEPEMENINBAHUY, U
PEAKIIMOHHYI0 CMeCh IepeMelluBaiu B TedeHuUe 2,5 4. PeakimoHHyr0 CMech Tacuiu
HacbieHHbIM BoiH. NaHC O3, mpoMbIBaiu paccoyioM M MPOIYCKaIU Yepe3 pasaenuTeb (a3
s ypajeHuss Boabl.  llomydeHHbI ocTaTok oummanu  oOpamenHo-dasosoit  C18
npenaparuBHoi XXXB/I (rpanuent Boga/ACN ot 90/10 mo 0/100) ¢ mony4eHHEM LIENEBOTO
npoaykra, Coexnnenusi 219, B Bume Oemoro amopdHOoro TBepmoro BemecTBa (69,9 wmr).
Bexon 20,5%. 1H AMP (600 MI'u, DMSO-d6) 6 6.43 (d, J = 1,5 ', 1H), 6.40 (dd, J = 14.8,
11,2 Tu, 1H), 6.26-6.04 (m, 3H), 546 (dd, J = 14.9, 9,6 'y, 1H), 5.24 (d, J = 4,5 T'u, 1H),
509 (d,J =10,2 T'u, 1H), 5.02-4.96 (m, 1H), 493 (d, J = 6,1 T'u, 1H), 4.59-4.54 (m, 1H),
4.53-4.47 (m, 1H), 4.11-3.96 (m, 2H), 3.94 (d, J = 4,7 I'u, 1H), 3.78 (d, J = 13,8 I'u, 1H),
3.52-3.36 (m, 3H), 3.36-3.09 (m, 11H), 2.87-2.78 (m, 1H), 2.73 (d, J = 15,1 'y, 1H), 2.45-
2.30 (m, 2H), 2.21 (s, 1H), 2.16-1.82 (m, 5H), 1.82-0.90 (m, 27H), 0.87 (d, J = 6,6 I', 3H),
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083 (q,J=76,6,711,4H), 0.78 (d, J = 6,8 'y, 3H), 0.73 (d, J = 6,7 I'y, 3H), 0.60 (q, J =
11,9 I'y, 1H).

Hekoropele coenunenuss n3 Tabmuubl 3 wian 4 MOryT OBITh IMOJyY€HBI COTJIACHO
Cxeme 6, HaumHas ¢ cuponumyca win C40 mopguduumpoBaHHON (OPMBI CHPOIUMYCa H
UCHOJIb3Ysl PEareHThl, aIbTePHATUBHBIE T€M, KOTOpbIe onucaHel B [Ipumepe 6.

C16/C40 xomOuHaMs Mogu(PHUKAMIT

Cxema 7

Ipumep 7:

Craaus A: llonyyenue
(1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32SR,35R)-1,18-nuruapokcu-
12-[(1R)-2-[(1S,3R,4R)-4-(3-iioANPONOKCH)-3-MeTOKCH-LHKAOrekcu|-1-meTn-3Tua|l -
19,30-aumeTokcu-15,17,21,23,29,35-rekcamerni-11,36-quokca-4-
azaTpuunkiao[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-neHTona

3-Hoxnpomun-tpudropmerancyibhonar (2,714 r, 8,53 MMOJb) 106ABISIM B CMECH

cupomumyca (2,60 r, 2,84 mmonb) u N-s3trin-N-uszonponwmi-npomnas-2-amuHa (2,7 v, 15,6
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MMOJIb), TPEIBAPUTEIILHO PAacTBOPEHHOro B cyxoM Ttomyojie (10,342 mu), B armocdepe
aprona. Ilocne 1,5 yacos nepemermuBanus rnpu 60°C peakLIMOHHYIO CMECh OXJIaKAau 10 K.T.
(xomHaTHas Temreparypa), pazdasisii DCM u npsMO HAaHOCHIIM HAa AMOKCHI KPEMHUSL.
PactBopuTenu BhIMapuUBaNU C MOJYYEHHEM CYXOro oOpasia, KOTOpBIH 3aTeM OYMINAIH Ha
cuIKarese KoJoHo4HOM Quaiu-xpomatorpadueit (Cy (uuknorekcan)/EtOAc; rpagueHt: oT
100: mo 77:23) ¢ mony4eHHEM IEJEeBOro MPOAykTa B Buae aMmopdHoro Oejoro TBEpaoro
Bemmectsa (1,56 r). Beixon 49,7%.

Cranus B: Ilonyyenue
1R,9S,12SR,15R,16E,18R,19R,21R,23S,24F,26E,28E,32S,35R)-1,18-quruapoxcu-30-(2-
ruapokcudITokcH )-12-[(1R)-2-[(1S,3R,4R)-4-(3-lionnponokcu)-3-MeToKCH-
muKJaorekcu]-1-meruwn-3Tual-19-meroxen-15,17,21,23,29,35-rekcamerui-11,36-guoxca-
4-azaTpunukJio[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-
MEeHTOHA

(1R,9S,12SR,15R,16E,18R,19R,21R 23S 24E,26E 28E,30S,32SR,35R)-1,18-
muruapokcu-12-[(1R)-2-[(1S,3R,4R)-4-(3-iioanponokcn)-3-MeTOKCH-IUKIOreKcu| - 1 -
MeTun-3Tun |-19,30-numerokcu-15,17,21,23,29 35-rekcamerun-11,36-nnokca-4-
azatpurmkiio[30.3.1.0"4,9]rekcaTpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-nenton (600
mr, 0,554 mmonb) pactBopsutn B 6e3BonaoM DCM (6,8083 mur). JoGaBisuid 3 THIEHTJIUKONb
(11 mn, 0,203 monb), 3aTeM n00aBIAIH 4-MeTUIOEH30NICYIbGOHOBYIO Kucnoty (477 mr, 2,77
MMOJIb), 1 CME€Ch MepeMEeLINBAIN MpPU K.T. B TeueHue 3,5 4. PeakIMOHHYIO CMech racuiu
HacbieHHbIM BoaH. NaHCQ;. Opranunueckyro ¢asy mpomsiBaian NaCl, mponyckanu depes
paznenurenb a3, 3aTeM KOHLEHTPUPOBAIH AOCyXa C MOJydyeHHeM OJIeHO-KENTOW IEHBI
(760 wmr). [TonyueHHbIN OcTaTOK ouMIanu oOparenHo-¢paszosoi C18 npenaparusnoit XKXB/]]
(3moent H2O/ACN; rpaguent: ot 30:70 go 0:100) ¢ mosy4eHHeM LeIeBOTO MPOAYKTA B BHIE
Oenoro amopdroro TBeporo BemecTsa (98 mr). Bexon 15%.

Cragus C: llonyyenue
(1R,98,128,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-nuruapoxcu-30-(2-
TUAPOKCUITOKCH)-19-MeTokcu-12-[(1R)-2-[(1S,3R,4R)-3-meTokcu-4-[3-(1-
NHUIEePUARI)IPONOKCH |uuKIoreKcH]-1-meTui-3Tuial-15,17,21,23,29,35-rekcameTuJi-
11,36-quokca-4-azaTpunuxiao[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-reTpaen-
2,3,10,14,20-nenrona (Coenunenne 87)

IMunepuann (0,010 mi, 0,106 mMmonb) nobasismu B pacTBop N-3TUI-N-H30MpOnuI-

IpomnaH-2-aMHuHa (0,046 M 0,264 MMOJIb) u

2
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(1R,95,12SR,15R,16E, 18R, 19R ,21R,23S,24E,26E 28E,30S,32S,35R )-1,18-guruapoxcu-30-
(2-runpokcustoken)-12-[(1R)-2-[(1S,3R,4R)-4-(3 -fioanponokcn )-3 -MeTOKCHU-LIUKJIOT €KCHIT |-
I-metun-stun|-19-merokcu-15,17,21,23,29,35-rekcamerun-11,36-nuokca-4-
azatpurmkiio[30.3.1.0"4,9]rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-nentona (98
mr, 0,0881 mmonb) B cyxom DCM (0,5507 mu). Ilocne 4 4dacoB mnepemelmMBaHUs TPH
KOMHATHOH TeMIiepaTtype B aTMocepe aproHa peaxkiuoHHyr cMechb paszdasisiii DCM wu
raciii 1 H. HCl (pH=4-5). Opranudeckyro ¢aszy npomsiBaan H2O u mpomyckamu uepes
paznenurensd (a3. PacTBOp mpsiMO HAHOCHIIM HA AMOKCUA KPEMHHUSI, ¥ PACTBOPHUTENb YA
C MOJIy4EHHEM CyXOro o0pasna, KOTOPBIHA 3aTe€M OYUIIAIHN Ha CHIIMKArese KOJIOHOYHOH (-
xpomarorpadueit (3moeHT A = sturnauerar, 3s0eHT B = MeOH:EtsN (50:50), rpaguent: A/B
ot 100/0 mo 70:30) ¢ monyueHnem nenesoro npoaykra, Coennnenns 87, B Buae aMmop(HOTo
6enoro TBepaoro Bemiectra (29,8 mr). Berxon 30%.

AabtepHatuBHas Cragus C: IlonyyeHue
(1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-auruapoxcu-30-(2-
TUAPOKCcHITOKCH)-19-MeTokcu-12-[(1R)-2-[(1S,3R,4R)-3-meTokcu-4-(3-
MopdoHHONPONOKCH )UUKIoreKkcui]-1-merunn-3ruail-15,17,21,23,29,35-rexcame -
11,36-auokca-4-azaTpunuxiao[30.3.1.0"4,9|rekcarpuaxonra-16,24,26,28-reTpaen-
2,3,10,14,20-nenroHa (Coeaunenne S5)

Mopdonusn (0,0070 mi, 0,0806 mmons) nodasisiu B pactBop N-3Tuin-N-u30mnponui-
MpPOMNaH-2-aMUHa (0,035 MJI, 0,201 MMOJIb) u
1R,9S,128R,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32SR,35R)-1, 18-nurunpokcu-30-
(2-ruppokcusTokcu)-12-[(1R)-2-[(1S,3R 4R )-4-(3-fioanponokcu )-3 -MeTOKCU-LIUKJIOT€KCHI |-
1-metun-stun|-19-merokcu-15,17,21,23,29,35-rekcamernin-11,36-nuokca-4-
aszatpurmkiio[30.3.1.0"4,9]rekcatpuakonrta-16,24,26,28-rerpaen-2,3,10,14,20-nentona (75
mr, 0,0672 mmonb) B cyxom DCM (0,4 mm). Ilociae 7,5 4YacoB mepeMeIiMBaHUs TPU
KOMHATHOU TeMmreparype B arMocepe aproHa peaknmMoOHHYH cMmech paszOaBmsuin DCM u
nonkucisuin 1 H. HCl no pH=5. Oprannueckyro ¢azy npombeBain H>O, mponyckanu depes
pazmenutens a3 W HAHOCWIM MPSIMO Ha JAMOKCHI KpeMHus. PacTBopurtens ymansian c
MOJIy4eHHEM HEOYHMIEHHOTO OCTaTKa, KOTOPBIH 3aTeM OYHINAIM KOJOHOYHOW (IidIi-
xpoMmatorpadueii Ha cunkarese (3oeHT A = stunanerar, 3moeHT B = MeOH:Etz:N (50:50);
rpaauent: A/B ot 100/0 no 80:20) ¢ mosny4enuem ueneBoro npoaykra, CoenuHenus 55, B
Buzie amopgHoro Oenoro Teepaoro emectsa (18,6 mr). Bexon 24%. 1H JAMP (DMSO, 500
MI'n): 6 (m.x.) 6.44 (s, J=1,4 I', 1H), 6.40 (dd, J=14.5, 11,1 I'y, 1H), 6.24-6.07 (m, 3H), 5.46
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(dd, J=14.8, 9,6 I'y, 1H), 5.26 (d, J=4,6 I'y, 1H), 5.09 (d, J=10,1 I', 1H), 4.98 (dt, J=7.8, 3,8
I'm, 1H), 4.93 (d, J=5,0 'y, 1H), 4.50 (td, J=5.4, 2,3 I'u, 1H), 4.06-3.99 (m, 2H), 3.93 (d,
J=4,6 T'y, 1H), 3.77 (d, J=13,5 'y, 1H), 3.45 (dt, J=8.2, 5,9 I'y, 4H), 3.31 (s, 2H), 3.28-3.12
(m, 5H), 2.98 (m, J=23.9, 8.9, 4,7 I', 2H), 2.73 (d, J=15,2 ', 1H), 2.45-2.34 (m, 2H), 2.32-
2.20 (m, 7H), 2.12-1.99 (m, 2H), 1.91 (m, J=30.1, 16.6, 9,9 I', SH), 1.73 (s, 3H), 1.68-0.90
(m, 34H), 0.85 (dd, J=21.1, 6,5 ', 7H), 0.75 (dd, J=21.1, 6,7 'y, 6H), 0.69-0.59 (m, 1H)

Hexkotopeie coenunenust uz Tabmumpl 2 MOryT ObITh MoJydeHbl cornacHo Cxeme 7,
HauWHAasl C CHpOJMMyca U ucnonb3yst Ha Ctaauax A, B, w/unu C peareHThl, albTepHATUBHBIE
TeM, KOTOpblIe onucansl B [Ipumepe 7.

Cxema 8:

oj\o/©/ ”
\

Ry =H wmu CH;
R; = H i CH; R2=H, xorza R; = H nimm CHs
Ry = ,xormaRi=H

IIpumep 8:

Craaus A: Ilo meTtoauke, onucanHoii B Ilpumepe 1
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Craagus B: Iony4yenne [(1R,2R,4S)-4-[(2R)-2-
[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-1,18-nuruapoxcu-
19,30-numeroxcu-15,17,21,23,29,35-rekcamern-2,3,10,14,20-nenraokco-11,36-quokca-
4-azaTpuuukiao[30.3.1.0"4,9rekcarpuakonra-16,24,26,28-rerpaen-12-ua|nponu|-2-
MEeTOKCH-UHKJI0reKcHa|-N-meTnia-N-(2-mopdosnnodTHn)kapbamara

[(1R,2R,45)-4-[(2R)-2-

[(1R,9S,12S,15R,16E, 18R, 19R,21R,238S,24E,26E,28E,308S,32S,35R)-1,18-auruapoxcu-
19,30-numerokcu-15,17,21,23,29,35-rekcamernn-2,3,10,14,20-nenraokco-11,36-nuokca-4-
azatpunukio[30.3.1.0"4,9]rexkcatpuakonra-16,24,26,28-rerpaen- 1 2-mn | nponui|-2-MeTOKCH-
uKIorekcu |-(4-autpodenrnn)kapobonar (500,0 mr, 0,46 MMOJB) pacTBOPsUTH B OE€3BOIHOM
mamermngopmamune (10 i) u tpuwdstunammue (129 wmxin, 0,93 mmonb). N-Metun-2-
(Mmoponun-4-un)stanamud (134 wmr, 0,926 mmonb) noGasnsam mo kKamwsiM npu -20°C B
atmocdepe asora. Ilocine 1 uaca mepememmuBanusi npu -20°C mobaBisuid 3TUIALIETAT,
opraHuueckue (aspl OTAENSUIM W TNPOMBbIBAIM BOAOW aBaxnbl. OpraHmueckue ¢(asbl
OOBEIMHSIIN U KOHLEHTPUPOBAIN focyxa. HeouuineHHbIH OCTaTOK OUYHMINAIH KOJOHOYHOHN
¢dmu-xpomarorpadueit Ha crukarene (rpagueHt 0-10% MeOH B DCM) ¢ monydenunem
reneBoro npoaykra (460 mr) B Bune Oenoro noporuka. Berxon 91%.

AJIbTepHATHBHASA Cranus B: Iony4enne [(1R,2R,45)-4-[(2R)-2-
[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-1,18-nuruapoxcu-
19,30-numeroxcu-15,17,21,23,29,35-rekcamerni-2,3,10,14,20-nearaoxco-11,36-guoxca-
4-azaTpuuukiao[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-12-ua|nponu|-2-
MeTOKCH-IHKJIOTeKch|-N-(2-mopdonnosrTHI)KapbamaTa

[(1R,2R,45)-4-[(2R)-2-

[(1R,9S,12S,15R,16E, 18R, 19R,21R,238S,24E,26E,28E,30S,32S,35R)-1,18-auruapoxcu-
19,30-numerokcu-15,17,21,23,29,35-rekcamernn-2,3,10,14,20-nenraokco-11,36-nuokca-4-
azatpunukio[30.3.1.0"4,9]rexkcaTpuakonra-16,24,26,28-rerpaes-12-un|nponuni|-2-MeTOKCH-
uKIorekcun |-(4-autpodenrnn)kapobonar (600,0 mr, 0,56 MMoJb) pacTBOpsUTH B O€3BOIHOM
mamermngopmamune (12,3 mim) u  Tpwdtmaamumue (0,15 wmi, 1,11 mmonb).  2-
Mopdonuaostanamuna (144,753 wmr, 1,11 mmonb) nobaensmu mo kxamisim npu -20°C B
atmocdepe aszora. Ilocme 2 dacoB mepemermmBanusi npu -20°C mobOaBisim STHIALIETAT,
opraHuueckue (aspl OTAENSUIM W TNPOMBbIBAIM BOAOH aBaxnbl. OpraHmueckue ¢(asbl
OOBEIMHSIN M KOHIIEHTPUPOBAIU A0cyXxa. HeounIeHHbI OCTaTOK OYUINAIM HAa CHUJIMKArese

KOJIOHOUHOU (mm-xpomarorpadueit (rpaguent 0-10% MeOH B DCM) ¢ nonydeHuem
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neneBoro npoaykra (510 mr) B Buge 6enoro noporuka. Berxon 86%.

Crapus C: Honyuenne [(1R,2R,4S5)-4-[(2R)-2-
[(1R,9S,128,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-nurungpoxcu-30-(2-
THAPOKCHITOKCH)-19-meToKCH-15,17,21,23,29,35-rekcamerni-2,3,10,14,20-neHTaoKkco-
11,36-nnoxkca-4-azaTpunnkio[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-12-
uia|nponu]-2-MeToKkcu-uuKIoreKcu|-N-merun-N-(2-mopdoauHodTuia)kapéamara
(Coennnenne 41)

[(1R,2R,45)-4-[(2R)-2-

[(1R,9S,12S,15R,16E, 18R, 19R,21R,23S,24E,26E 28E,308S,32S,35R)-1,18-guruapokcu-
19,30-numerokcu-15,17,21,23,29,35-rekcamernn-2,3,10,14,20-nenraokco-11,36-nuokca-4-
azatpunukio[30.3.1.0"4,9]rekcaTpuakonra-16,24,26,28-rerpaen-12-un|nponuni|-2-MeTOKCH-
rukstorekcu |-N-metun-N-(2-mopdomuunostuin)kapdamar (230 mr, 0,212 MMOJIb) pacTBOPSLIIH
B OesogHom DCM (1,5 mi) u noGaBisuiu sTuieHrukonb (4,6 mu, 77,6 Mmonb). 3ateMm
nobasnsimn - 4-metunOen3oncynbdoHoByro kucnory (183 wmr, 1,06 Mmonb), W cMmech
nepeMennBai B aTMocdepe aproHa npu K.T. B TedeHue 1 1 25 muH. HeounmenHyro cMecs ¢
DCM wu u racumu HaceimeHHbIM BOAH. NaHCQOs3. 3arem cmech skctparupoBain DCM.
Opranndeckuil cinoil cyurmd B (ase pasmenuTess, 3aTeM KOHLEHTPUPOBAIH [IOCYXa.
ITonydenHbiit ocratok oummann oOpameHHo-(azoBoit C18 mnpemapatusHoit XKXBJl ¢
nojydyeHueMm 1enesoro npoaykra, Coenmnenusi 41, B Buzne Oenoro amopHOro TBepaoro
Bemecta (29,8 mr). Bexon 12,4%.

AJnbTepHATHBHAS Cranus C: Honyuenne [(1R,2R,4S)-4-[(2R)-2-
[(1R,9S,128,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-nuruapoxcu-30-
[(2S)-2-ruapokcu-2-penni-3Troxcul-19-meroxcn-15,17,21,23,29,35-rekcamerui-
2,3,10,14,20-nenraokco-11,36-guoxca-4-azarpuunkino[30.3.1.0"4,9|rekcaTpuakonra-
16,24,26,28-terpaen-12-uia|nponun|-2-meToKCH-IUKJIOTeKCHI |-N-(2-
MopdoanHoITHI)KapdamaTa

[(1R,2R,45)-4-[(2R)-2-

[(1R,9S,12S,15R,16E, 18R, 19R,21R,23S,24E,26E 28E,308S,32S,35R)-1,18-guruapokcu-
19,30-numerokcu-15,17,21,23,29,35-rekcamernn-2,3,10,14,20-nenraokco-11,36-nuokca-4-
azatpunukio[30.3.1.0"4, 9]rexkcatpuakonra-16,24,26,28-rerpaen-12-un|nponuni|-2-MeTOKCH-
mukstorekcu |-N-(2-mopdonuaostun)kapdbamar (350 wmr, 0,327 MMOnb) pacTBOPSIN B
6essogaom DCM (13 mn) mpu -20°C B atmocepe aprona u nodasmsu (1S)-1-penmnsran-

1,2-muon (1,79 r, 12,9 mmonb). 3ateM n00aBisiiu 4-MeTHIOSH30JICYJIB(OHOBYIO KHCIIOTY
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(276 wr, 1,60 MMOIB), 1 CMeCh NEpEeMEINBAIN B aTMoc(epe aproHa rnpu K.T. B TEYEHHE 3 4
30 muH. Heounmennyro cmecs ¢ DCM u u racunu HacbiueHHbIM BogH. NaHCOs. 3atem
cMmech skctparupoBand DCM. Opranuueckuil ciaoif cymmnu B ¢ase pasfenuTens, 3aTeM
KOHLIEHTpUpoBasn jocyxa. IlomydeHHsIll ocTarok oummanu oOpareHHO-(azoBori C18
npenapatuBHoii JKXBJl ¢ monyueHueM LieJeBOro MpoAykTa B Buae 0Oenoro amop(HOro
TBepaoro Bemectsa (57,8 mr). Beixon 13,1%.

Hexkotopeie coenunenust uz Tabmumpl 2 MOryT ObITh mosydeHsl cornacHo Cxeme 8,
HauuHasA ¢ cuponumyca u ucnonbiyst Ha Ctamusix A, B w/unu C peareHTsl, albTepHATUBHBIE

TeM, KOTOpble onucanbl B [Ipumepe 8.

Ipumep 9:

Cranus A: llonyyenue
(1R,9S,128,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-12-[(1R)-2-
[(1S,3R,4R)-4-[3-[mpem-0yTHI(AUMETHI )CHJIHJI | OKCHIIPOTIOKCH |-3-MeTOKCH-
uukjaorexkcu]-1-mernn-3tual-1,18-quruapoxkcun-19,30-numeroxcu-15,17,21,23,29,35-
rekcameTui-11,36-guokca-4-azarpunnkio|30.3.1.0"4,9]-rexkcarpuakonra-16,24,26,28-
TeTpaen-2,3,10,14,20-neaTona

3-[mpem-byTun(mumernn)cunmi | okcunporui-rpudropmerancynsponar (1799 wr,
5,58 mmounb) nobasisiu B cMmech cuponumyca (1,7 r, 1,86 mmonb) 1 N-3Tuin-N-u30mpomnui-
nponaH-2-amuHa (1,8 mu, 10,2 MMOINB), penBapUTEIbHO PACTBOPEHHOTO B CYXOM TOJYOJIE
(6,9 mi), B atmocdepe aprona. Ilocne 3 dacos nmepememuBanust npu 60°C HEOUHIIEHHYIO
CMeCh KOHLIEHTPUPOBAIM W OYHINAIN KOJOHOYHON (isuI-xpomarorpadueil Ha CHIIMKaresne

(umknorekcan/atunanerar ot 100:0 mo 70:30) ¢ mosmyuyeHHeM LIEJIEBOrO MPOAYKTA B BHUJE
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amop¢Horo Oenoro TBepaoro Bemectsa (799 mr). Bexon 39%.

Craaus B: Ilonydenue
(1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-nuruapoxcu-12-
[(1R)-2-[(1S,3R,4R)-4-(3-rugpoKCHNIPONIOKCH)-3-MEeTOKCH- M KJIOTreKCHI |-1-MeTHJI-
aTui|-19-merokcun-15,17,21,23,29,35-rekcamernn-30-(2-pennmrokcn)-11,36-quokca-4-
azaTpuunki0[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-neHrona
(Coennnenue 94)

Cwmech (1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-12-
[(1R)-2-[(1S,3R,4R)-4-[3-[TpeT-OyTrn(AMMETHIT)C TN | OKCHITPOIIOKCH | -3 -METOKCH-
nukyorekcun |-1-metmn-stun|-1,18-gurunpoxcu-19,30-gumerokcu-15,17,21,23,29,35-
rekcameTu-11,36-nnokca-4-azarpunnkino[30.3.1.0M4,9rekcaTpuakonra-16,24,26,28-
tetpaen-2,3,10,14,20-nentona (250 wr, 0,230 mmonb), 2-permwmranona (1,1 s, 9,11
mMoib) B DCM (9,2 mi) oxnaxkganu no -20°C. JloGasnsmn 4-MeTHIOEH305CYIb(HOHOBYIO
kucioty (198 wmr, 1,15 MMoOIb), 1 peakMOHHYIO CMeCh IepEeMEIINBaIN B TeueHue 1 4 45 MuH
npu temneparype ot -20°C no 10°C. Peakunonnyto cmech pazdasimsuin DCM, 3arem racuimm
HaceimeHHbM BogH. NaHCOs. 2 dasbl pasnensuiu, u opranudeckyro (asy npombisaiiu H2O,
npomycKany 4depe3 pasgenurenb (a3 u oobenussanu. OpraHuyeckuil cinoil cymmin B Qase
pa3genuTels, 3aTeM KOHLIeHTpupoBaiu nocyxa. OcraTok ounmanu obpameHnHo-daszosoii C18
npenaparusHor JKXBJl ¢ monyueHuem meneBOro mpoaykTra B Buue Oenoro amopdHOro
TBepaoro Bemectsa (76,5 mr). Bexon 31%. 1H AMP (600 MI'u, DMSO-d6, 300K) 6 m.a.
7.08-7.34 (m, 5 H), 6.40 (d, J=1,3 'y, 1 H), 6.37 (br dd, J=14.6, 11,1 'y, 1 H), 6.19 (br dd,
J=14.6, 10,6 'y, 1 H), 6.06-6.14 (m, 2 H), 5.45 (br dd, J=14.9, 9,6 I'u, 1 H), 5.24 (d, J=4,5
I'm, 1 H), 5.08 (br d, J=10,0 I'u, 1 H), 4.94-498 (m, 1 H), 4.93 (d, J=5,1 T'y, 1 H), 4.28-4.31
(m, 1 H), 3.95-4.02 (m, 2 H), 3.93 (d, J=4,5T'y, 1 H), 3.73 (brdd, J=11.7, 2,1 'y, 1 H), 3.51-
3.60 (m, 2 H), 3.40-3.51 (m, S H), 3.32 (s, 3 H), 3.22-3.27 (m, 1 H), 3.07-3.22 (m, 4 H), 2.86-
3.06 (m, 2 H), 2.71-2.85 (m, 3 H), 2.32-2.44 (m, 2 H), 2.17-2.25 (m, 1 H), 1.75-2.12 (m, 5 H),
1.73 (s, 3 H), 1.48-1.70 (m, 13 H), 1.35-1.48 (m, 3 H), 1.20-1.34 (m, 3 H), 0.88-1.19 (m, 7 H),
0.59-0.87 (m, 14 H)

AuabtepHaTtuBHas Ctagus B: Iloayuyenne
(1R,9S,125,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-nuruapoxcu-12-
[(1R)-2-[(1S,3R,4R)-4-(3-rugpoKCHNIPONIOKCH)-3-MeTOKCH-IHKJI0rekcuia|-1-meTunJ-
3Tii|-19-merokcu-30-(4-merokcudyroxcen)-15,17,21,23,29,35-rekcamernn-11,36-guoxca-

4-azaTpunukio[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-
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nentoHa (Coeaunenue 70)

Cmecp 1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-12-[(1R)-
2-[(1S,3R,4R)-4-[3-[mpem-OyTrn(AUMETHI ) CUITII |OKCUITPOTIOKCH | -3-METOKCH-
nukyorekcun|-1-metmn-stunl-1,18-nurunpoxcu-19,30-gumeroxcu-15,17,21,23,29,35-
rekcametu-11,36-nuokca-4-azarpunnkino[30.3.1.0"4 9]rekcatpuakonra-16,24,26,28-
tetpaen-2,3,10,14,20-nentona (250 mr, 0,230 mmonb) B DCM (7 mi) u 4-metokcuOyTaH-1-
one (0,97 r, 9,11 mmonp) oxnaxkaamu 1o -10°C. Jobasnsmu 4-mMeTninOeH30CyIb(HOHOBYIO
kucioty (198 wmr, 1,15 MMoOnb), U PeaKIIMOHHYIO CMECh MEPEMEIINBAIN B TEUEHHE 3 U MPH
temneparype ot -20°C nmo 0°C. Peakumonnyro cmech pasdasmsmn DCM, 3arem racuimm
HachieHHbIM BogH. NaHCOs. 2 dasbl pasmensiiu, u opranudeckyro (asy npombiBaiu H2O,
NpOMycKau uepe3 paspenurenb ¢as u oovenussn. OpraHuyeckuil cinoil cymmim B Qase
pa3fenuTeNis, 3aTeM KOHLIeHTpupoBau nocyxa. OcraTtok ounmianu odpameHnHo-dasosoii C18
npenaparusHoi KXXB/I ¢ nonydenuem nenesoro npoaykra, Coeaxmnenne 70, B Bune 6enoro
amop¢Horo tBepaoro Bemectsa (60,2 mr). Bexon 23,8%. 1H AMP (600 MI'u, DMSO-d6): 6
(Mm.n.)6.44 (d,J=1,0TIm, 1H), 6.36-6.42 (m, 1H), 6.17-6.24 (m, 1H), 6.08-6.16 (m, 1H), 5.45
(br dd, J =14.8,9,5 I', 1H), 4.88-5.32 (m, 4H), 4.25-4.33 (m, 1H), 3.68-4.06 (m, 4H), 3.41-
3.60 (m, 6H), 3.28-3.31 (m, 5H), 3.04-3.25 (m, 9H), 2.92-3.03 (m, 2H), 2.70-2.77 (m, 1H),
2.31-2.47 (m, 2H), 1.91-2.25 (m, 5H), 0.62-1.81 (m, 49H).

Hexotopsie coenunenus uz Tabmuipl 2 MOryT ObITh mosydeHsl cornacHo Cxeme 9,
HauuHas ¢ cuposumyca U ucnonbpsysd Ha Cranuax A u B peareHTbl, aqbTepHATUBHBIE TEM,

KOTOpbIe onucanbl B [Ipumepe 9.

Cxema 10:

Ipumep 10:
Craaus A: llonyyenue

(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R)-1,18-1uruapoxcu-
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19,30-aumeroxcu-12-[(1R)-2-[(1S,3R,4R)-3-meToKCH-4-(3-
(Ppennnnponokcu)uukiaorexkcui|-1-merun-atual-15,17,21,23,29,35-rekcamerunn-11,36-
auokca-4-azarpuuukiao[30.3.1.0" 4,9 rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-
MEeHTOHA

3-@enmnmponun-rpudropmerancyabdonar (391 mr, 1,31 Mmonb) nobaBisian B cMech
cuponumyca (400,0 mr, 0,44 mmosb) u N-3Tri-N-uzonponui-nponan-2-amuna (0,42 mi, 2,41
MMOJIb), TIPEABAPUTETHHO PACTBOPEHHOrO B cyXxoMm Tonyoje (1,6 mi), B atmMochepe aproxa.
ITocne 1,5 yacoB mepememmuBanus npu 60°C HEOUHMINEHHYIO CMeCh KOHLIEHTPUPOBAJIU U
OUHIIAJIN KOJIOHOYHOU (idii-xpomarorpadueii Ha cuukarese (IUKJIOreKCaH/3TUIaleTaT OT
100:0 no 70:30) ¢ mosydeHHEeM IENeBOro MPOAyKTa B BUAE aMOp(HOro Oenoro TBEpaoro
BemecTsa (283 mr). Beixon 62,7%.

Cranus B: Ilonyyenue
(1R,9S,12SR,15R,16E,18R,19R,21R,23S,24F,26E,28E,32SR,35R)-1,18-auruapoxcu-30-
(3-ruapoxcunponoxcu)-19-meroxcu-12-[(1R)-2-[(1S,3R,4R)-3-meToxkcu-4-(3-
(pennnnponokcu)uukiaorexkcui|-1-merun-artual-15,17,21,23,29,35-rexkcamernn-11,36-
auokca-4-azarpunukno[30.3.1.0"4,9|rekcarpuaxkonra-16,24,26,28-rerpaen-2,3,10,14,20-
nentoHa (Coeaunenue 67)

Cmecp (1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E 26E,28E,30S,32SR ,35R)-1,18-
aurunpokcu-19,30-numerokcu-12-[(1R)-2-[(1S,3R,4R)-3-meTokcu-4-(3-

(beHnTnponoKcH )imkaorekcu |- 1-metun-atun|-15,17,21,23,29,35-rekcamerni-11,36-
nnokca-4-azarpunukio[30.3.1.0"4,9]rekcarpuakonTa-16,24,26,28-rerpaen-2,3,10,14,20-
nenroHa (174,0 wmr, 0,17 mmosb), nponas-1,3-auona (4,5 mi, 61,7 mmons) 8 DCM (1,7 mn)
oxnaxnam a0 -20°C. J{obasmsuin 4-merunOensoncynbdoHoByo kuciory (145 wmr, 0,843
MMOJIb), W PEAaKIMOHHYK CMECh MepeMeliuBaju B TeueHne 3 4 20 MHH TpU K.T.
Peakunonnyro cmeck pazdasnsimn DCM, 3atem racuin HaceiueHHbIM BOIH. NaHCOs. 2 daser
pazgensiin. 3aTem cMmech skctparupoBaiu DCM (x3). Opranundeckyro ¢a3y npombisaiu H2O,
NpOMycKau 4uepe3 paspenurenb (a3 u oovenussu. OpraHuyeckuil cinoil cymmim B dase
pa3fenuTeNts, 3aTeM KOHLIeHTpupoBaiu nocyxa. Ocratok ounmianu obpameHnHo-daszosoii C18
npenaparusHoi JKXXB/I ¢ nonyuenuem nenesoro npoaykra, Coeamnenue 67, B Bune 6emaoro
amop¢Horo TBepaoro Bemectsa (43,2 mr). Berxox 23,8%. 1H AMP (600 MI'y, DMSO-d6) 6
7.31-7.23 (m, 2H), 7.23-7.11 (m, 3H), 6.44 (s, 1H), 6.39 (dd, J = 14.7, 11,2 ', 1H), 6.24-
6.04 (m, 3H), 5.45(dd, J=14.9,9,6 'y, 1H), 5.25 (dd, J =10.5, 4,7 'y, 1H), 5.09 (d, J = 10,2
I'n, 1H), 5.06-4.95 (m, 1H), 493 (d, J = 5,9 I'y, 1H), 4.34 (t, J = 5,1 T'y, 1H), 4.05-3.97 (m,
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2H),3.94 (d,J=4,6 'y, 1H),3.72 (d, J = 13,9 I'y, 1H), 3.56-3.33 (m, 8H), 3.29-3.08 (m, 7H),
3.06-2.94 (m, 2H), 2.73 (d, J = 15,2 'y, 1H), 2.67-2.56 (m, 2H), 2.45-2.26 (m, 2H), 2.21 (s,
1H), 2.14-1.34 (m, 24H), 1.34-0.90 (m, 12H), 0.86 (t, J = 6,0 I', 3H), 0.83 (d, J = 6,5 I'Ly,
4H), 0.78 (d, J = 6,7 I'y, 3H), 0.76-0.71 (m, 3H), 0.71-0.60 (m, 1H).

AabrepHatuBHasi Ctagus B: Ilonyuenue
1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,32SR,35R)-1,18-nuruapoxcu-30-(2-
ruapoKcudIToKcH)-19-meroxcu-12-[(1R)-2-[(1S,3R,4R)-3-meTokcu-4-(3-
¢ennanponokcu )uukaorekcu|-1-merunia-arual-15,17,21,23,29,35-rekcamernn-11,36-
auokca-4-azarpunukio[30.3.1.0" 4,9 rekcarpnakonra-16,24,26,28-rerpaen-2,3,10,14,20-
nentoHa (Coexunenue 38)

Cmecy (1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32SR 35R)-1,18-
auruapokcu-19,30-gumerokcu-12-[(1R)-2-[(1S,3R,4R)-3-meTokcu-4-(3-
(beHuImponoKcH ) UKIoreKcu |- 1 -metun-3tun]-15,17,21,23,29,35-rekcamernn-11,36-
nuokca-4-azatpunmkino[30.3.1.0"4,9rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-
neHToHa (174,0 mr, 0,17 mmonb) u stuneHriaukons (3,4 v, 61,7 mmons) B DCM (1,7 mi)
npu k.1. JlobaBmsim 4-merunOensoncyinbdonoByro kucnory (145 mr, 0,843 mmons), u
PEAKLIMOHHYIKO CMECh MepeMelnBaid B TeueHue 3 4 20 MuH npu K.T. PEaklMOHHYIO CMeCh
pazbasmsin DCM, 3atem racunu HachieHHbIM BofH. NaHCOs. 2 ¢asbl paznensanu. 3arem
cmech skctparupoamu DCM (X3). Opranndeckyro ¢asy npombiBanun H>O, mpomyckanu
yepe3 paznenutesb Ga3 u oObenuHsiu. OpraHuYecKuii CloN Cymwiu B (aze pasaenuTes,
00BEINHSIH, 3aTeM KOHLEHTpUpoBau Aocyxa. OcraTok ounmanu odpamenHo-dpasosoit C18
npenapatuBHoi XXXB/I ¢ nonyuenuem nenesoro npoaykra, Coeaxnnenue 38, B Bune 6enoro
amop¢duoro tBepaoro Bemectsa (31,8 mr). Bexon 17,8%. 1H AMP (DMSO, 600 MTI'ny): &
(m.n.) 727 (t,J=7,5 T'y, 2H), 7.22-7.11 (m, 3H), 6.43 (s, 1H), 6.40 (dd, J=14.6, 11,2 ', 1H),
6.28-6.04 (m, 3H), 5.46 (dd, J=14.9, 9,6 'y, 1H), 5.25 (d, J=4,5 'y, 1H), 5.10 (d, J=10,1 I'Ly,
1H), 4.98 (dt, J=8.0, 4,1 'y, 1H), 4.93 (d, J=6,1 I'u, 1H), 4.49 (t, J=5,2 ', 1H), 4.07-3.99 (m,
2H), 3.94 (d, J=4,6 ', 1H), 3.76 (dd, J=17.2, 10,2 'y, 1H), 3.56-3.32 (m, 8H), 3.28-3.07 (m,
7H), 3.00 (m, 2H), 2.82-2.70 (m, 1H), 2.67-2.55 (m, 2H), 2.44-2.34 (m, 2H), 2.22 (d, J=7,1
I'n, 1H), 2.12-1.36 (m, 22H), 1.33-0.92 (m, 13H), 0.88-0.81 (m, 6H), 0.78 (d, J=6,7 I', 3H),
0.73 (d, J=6,7 'y, 3H), 0.71-0.60 (m, 1H).

Hexotopeie coenunenns u3 TaOmuier 2 MoryT ObITh moyueHs! cornacHo Cxeme 10,
HauMHas C CUpOJMMyca U Ucnojib3ys Ha Cranusax A u B peareHThl, aqbTepHATUBHBIE TEM,

KOoTOpble onucanel B [Ipumepe 10.
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Cxema 11

R" = H; R? = CH,CH,N(CH3)2 ymn:
R' = H; R?= CH,CH,OH mm;
R' = CH,CH,0H; R% = CH,CH,0H

Hpumep 11:

Cramus A: llonyyenue
(1R,98,125,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-1,18-nuruapoxcu-12-
[(1R)-2-[(1S,3R,4R)-4-ruapokcu-3-MeTOKCH-IIUKJIOTeKCHJI |- 1-MeTHI-3THII|-19-MeTOoK CH-
15,17,21,23,29,35-rekcamerni-30-(2-pernmdTokcu)-11,36-n1nokca-4-
azaTpuunkiao[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-neaTona

Cupomumyc (2,0 1, 2,19 mmone) pactBopsimt B DCM (87 mi) ¢ 2-peHnm3TaHoIoM

(10,35 wn, 86,64 wmoab), U cMmech oxnaxpama go -40°C.  JoGaBmsum  4-

metuoOen3oncynbdonosyro kucnory (1,85 r, 10,72 mmonp) mpu -40°C npu 3HEPTrUIHOM
nepeMelIuBaHuy, U PEaKLMOHHYK cMech mnepememnBanu Ao -10°C B TedyeHue 4 u.
Peakunonnyro cmech paszdasisuiu DCM (30 min) u racunu HackimeHHbIM BogH. NaHCO3 (10

mi). Cmech pazbassanun DCM, u opranundeckyro a3y IpOMbIBAIN HACBILIEHHBIM PACTBOPOM
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NaHCO3, paccoioM u mpomyckanud uepe3 pasumenutrenb (a3 s yaajeHus: BOIbL
IMonyuennbiit octatok oummann oOpameHHo-(pazoBoit C18 mnpemapatusHoit KXBJl ¢
NOJIy4E€HUEM LIEJIEBOTO NMPOAYKTa B BHUAe Oenoro amopduoro teeproro Bemectsa (1,22 r).
Boexon 39%. 1H AMP (600 MI'y, DMSO-d6, 300K) & m.a. 7.14-7.33 (m, 5 H), 6.94 (br d,
J=4,5Tn, 1 H), 6.41 (s, 1 H), 6.37 (dd, J=14.6, 11,1 I';, 1 H), 6.16-6.22 (m, 1 H), 6.06-6.15
(m, 2 H), 545 (dd, J=14.8, 9,7 ', 1 H), 524 (br d, J=4,5 T'u, 1 H), 5.09 (br d, J=10,1 I'y, 1
H), 4.97 (dt, J=8.0, 3,8 'y, 1 H), 4.91-4.94 (m, 1 H), 4.30-4.40 (m, 1 H), 3.91-4.04 (m, 3 H),
3.67-3.79 (m, 1 H), 3.44 (br d, J=2,9 I'n;, 3 H), 3.22-3.27 (m, 4 H), 2.95-3.16 (m, 7 H), 2.70-
2.83 (m, 3 H), 2.30-2.44 (m, 4 H), 2.06-2.29 (m, 8 H), 1.92-2.05 (m, 2 H), 1.79-1.90 (m, 2 H),
1.73 (s, 3 H), 0.88-1.70 (m, 24 H), 0.65-0.88 (m, 14 H)

Cranus B: Ilonyyenue
[(1R,2R,4S)-4-[(2R)-2-[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-
1,18-auruapokcu-19-meroxkcn-15,17,21,23,29,35-rekcamern.i-2,3,10,14,20-nenraoxco-30-
(2-penndTOKCH)-11,36-1H0KCaA-4-a3aTpunnKI0[30.3.1.0"4,9|rekcaTpuakonra-
16,24,26,28-teTrpaen-12-ua|nponui|-2-MeTOKCH-IIUKJIOT eKCHI|-(4-
HUTpO(eHuI)kapooHaTa

(1R,9S,12S,15R,16E, 18R, 19R 21R,23S,24E 26E,28E,305*,32S,35R)-1,18-
auruapokcu-12-[(1R)-2-[(1S,3R,4R)-4-runpokcu-3-MeTOKCH-IIUKJIOT€KCHI |- 1 -MeTHITI-3THII |-
19-metokcu-15,17,21,23,29,35-rexcamermn-30-(2-penmmrokcn)-11,36-arokca-4-
azatpurmkiio[30.3.1.0"4, 9]rekcaTpuakonra-16,24,26,28-rerpaen-2,3,10,14,20-nenron (400
mr, 0,398 mmone) u Ge3Bonublid nupuaud (0,32 mi, 3,98 MMob) pacTBOpsTd B O€3BOAHOM
DCM (1,5 mn) B atmMochepe a3ota. PeakiimoHHY0 cMech oxnaxaanu a0 -78°C, u pacteop (4-
Hurpodenmn)kapoonoxinopunara (161 wmr, 0,797 mmonb) B OessogHom DCM (0,4 wmu)
no0aBIsIM B CMeCh. PEakIIMOHHYIO0 cMech nepemernnBaiu B atmochepe N2 B Teuenne 1,5 4.
Jlo6aBnsiiM AONMOMHUTEIbHOE KOMH4YeCcTBO (4-HuTpodenun)kapdonoxnopuaara (161 mr, 0,797
MMoJIb) B 6e3BogHOM DCM (0,1 Mit) mpu -78°C, u peakIMOHHYIO CMECh MePEeMEIINBAINA TPU
-78°C B Teuenue 30 muH. JlensHyro OaHIO yAAISIH, U PEAKLIMOHHYIO CMECh HArPEBAJIH JI0 K.T.
3areM peakunOHHYIO cMmech paszdasisimi DCM u mpombiBaiam BOAOW. 2 (a3l pa3melisuin.
Bonanyro dasy skcrparupoaiu DCM. Opranudeckue (aspl codupanu, KOHIEHTPUPOBAIU U
OUWIAJIN HAa CHJIMKArelIeBOW KOJIOHKE (rpagueHT LuKJIorekcan/stwnanerar ot 100/0 mo
0/100) ¢ mony4eHWEeM LENeBOro MPOAyKTa B BHUae Oenoro TBepmoro BemectBa (105 wr).
Brixon 23%.

Cragus C: llonyyenue
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[(1R,2R,4S)-4-[(2R)-2-[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-
1,18-auruapoxkcu-19-meroxkcn-15,17,21,23,29,35-rekcamernai-2,3,10,14,20-nenraoxco-30-
(2-penndTOKCH)-11,36-AH0KCa-4-a3aTpuLNKI0[30.3.1.0"4,9|rekcaTpuakoHTa-
16,24,26,28-TeTpaen-12-na|nponua]-2-MeToKcH-IUKIAOreKcu]-N-[2-
(aumeTnaamuno)ITHi|kapo6amara (Coenunenue 104)

PactBop [(1IR,2R,4S)-4-[(2R)-2-[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E 26E,
28E,30S*,32S,35R)-1,18-qurunpokcu-19-merokcu-15,17,21,23,29,35-rekcameTui-
2,3,10,14,20-nentaokco-30-(2-penmmrokcu)-11,36-nuokca-4-
azatpunukio[30.3.1.0"4,9]rexkcatpuakonra-16,24,26,28-rerpaen- 1 2-mn | nponui|-2-MeTOKCH-
uKIorekcun |-(4-autpodennn)kapoonara (105,1 mr, 0,09 Mmoinb) 1 TpusTHIAMUHA (25 MKJI,
0,18 mmonb) B 6e3BogHOM aumetmnpopmamune (1,94 mn) oxmaxpamm o -20°C. N',N'-
auMmetmwidTad-1,2-quamue (20 mia, 0,18 mmonb) goGaBmsuin mo kamisim npu -20°C B
armocepe azora. Ilocne 45 muHyT nepemermmBanusi npu -20°C nobGaBisuid STHIIALETAT,
opraHuueckue (aspl OTAENSUIM W TNPOMBbIBAIM BOAOW aBaxnbl. OpraHmueckue ¢(asbl
OOBEIMHSIIN M KOHIEHTPUPOBAIU A0CcyXa. HeouMIeHHbIH OCTAaTOK OYUINATIH HAa CHUJIMKArese
KOJIOHOUHOU (m-xpomarorpadueit (rpaguent 0-10% MeOH B DCM) ¢ nonydeHuem
uenesoro npoaykra, Coexunenue 104, (80,7 mr) B Bune 6enoro nopouka. Berxon 63,8%.

AabtepHatuBHas Cragus C: Ilonydenue
[(1R,2R,4S)-4-[(2R)-2-[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-
1,18-nurnapoxcu-19-meroxcun-15,17,21,23,29,35-rexkcamerni-2,3,10,14,20-nenraoxco-30-
(2-penmdTokcH)-11,36-1noKkca-4-azaTpuunkiio[30.3.1.0"4,9|rekcarpuakonra-
16,24,26,28-terpaen-12-ua|nponun|-2-meroxkcu-uukiaorexkcun]-N,N-6uc(2-
ruapokcudITHI)Kapoamara (Coeaunenue 112)

PactBop [(1R,2R,45)-4-[(2R)-2-
[(1R,9S,12S,15R,16E,18R,19R 21R,23S,24E,26E,28E 30S*,32S,35R)-1,18-quruapoxcu-19-
metokcu-15,17,21,23,29 35-rekcamern-2,3,10,14,20-nentaokco-30-(2-penmmrokcu)-11,36-
nnokca-4-azatpuukio[30.3.1.0"4,9]rekcatpuakonTa-16,24,26,28-terpaen- 12-un|nponun]-
2-MeToKCU-IMKJIOTeKCHI |-(4-autpodernn)kapbonara  (110,0 wmr, 0,09 wmmons) u
TpusTwiamuHa (26 wmki, 0,19 mmonb) B Oe3pogHoM amMmerwindopmamune (2,03 w)
oxnaxnaanmu no -20°C. 2,2'-MUmunonustanon (18 Mk, 0,19 MMoIb) 10OaBISsITH 1O KaruisiM IpU
-20°C B armoc(epe azorta. PeakiimoHHyI0 cMech nmepeMemmBainy B TeueHue 2 4. Jlobasmsun
JOTMOJHUTEIbHOE KOMu4ecTBO 2,2'-nMunonustanona (18 mki, 0,19 MMOJb), M peaKIIMOHHYIO

CMeCh NepeMeInnBaiy B TeueHue 3 4. JloOasmsanu sTunanerar, opranndeckue $pasbl OTAEISUTN
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U TpOMbIBANIM BOMOM nBaxknpl. Opranuueckue (aspl OObEAMHAINM M KOHLIEHTPHUPOBAIU
nocyxa. HeouunineHHBI OCTaTOK OUHMINAIM KOJOHOYHOW (am-xpomarorpadueli Ha
cunukarene (rpagueHt 0-10% MeOH B DCM) ¢ mnomyueHneM ILeNeBOro IpPOAYKTa,
Coenunenus 112, (46,9 mr) B Buge Genoro nopoiuka. Bexon 37,9%. 1H SAMP (600 MI'L,
DMSO-d6): & (m.n.) 7.12-7.30 (m, SH), 6.41 (d,J =1,2T'y, 1H), 6.37 (dd, J = 14.5, 11,2 I'yg,
1H), 6.16-6.23 (m, 1H), 6.06-6.15 (m, 2H), 5.45 (dd, J = 148, 9,7 I'u, 1H), 525 (d, ] = 4,5
I'n, 1H), 5.09 (br d, J = 10,1 I'u, 1H), 4.95-5.05 (m, 1H), 4.94 (brd,J =53 T, 1H), 4.69 (t,J
=53 Ty, 2H), 436 (ddd, J = 11.0, 9.4, 4,8 T'n, 1H), 3.96-4.04 (m, 2H), 3.94 (d, ] = 4,5 I'Ly,
1H), 3.74 (dd, J=11.4, 1,9 ', 1H), 3.39-3.57 (m, 6H), 3.30-3.31 (m, 1H), 3.22-3.29 (m, 8H),
3.12-3.20 (m, 4H), 2.69-2.83 (m, 3H), 2.31-2.43 (m, 2H), 2.18-2.30 (m, 1H), 2.10 (br d, J =
12,9 I'u, 1H), 1.94-2.05 (m, 2H), 1.80-1.92 (m, 2H), 1.73 (s, 3H), 1.59-1.68 (m, 4H), 1.58 (s,
3H), 1.50-1.57 (m, 3H), 1.43-1.49 (m, 2H), 1.36-1.42 (m, 1H), 1.18-1.36 (m, SH), 1.00-1.17
(m, 3H), 0.97 (d, J = 6,6 'y, 3H), 0.88-0.95 (m, 2H), 0.86 (d, J = 6,6 I'y, 3H), 0.82 (d, J = 6,5
I'm, 3H), 0.77 (d, J = 6,6 I'y, 3H), 0.73 (d, J = 6,6 'y, 3H), 0.65-0.70 (m, 1H)

AnbtepHatuBHas Cragus C: Ilonyyenue
[(1R,2R,4S5)-4-[(2R)-2-[(1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,32S,35R)-
1,18-auruapoxkcu-19-meroxcn-15,17,21,23,29,35-rekcamernai-2,3,10,14,20-nearaoxco-30-
(2-pennTOKCH)-11,36-AH0KCa-4-a3aTpULINKII0[30.3.1.0"4,9]-rekcaTrpuakoHTa-
16,24,26,28-teTpaen-12-ua|nponui|-2-meToKcH-HUKJIOTeKcua|-N-(2-
ruapoxkcuITHIA)Kap6amara (Coenunenne 111)

PactBop [(1R,2R,4S)-4-[(2R)-2-[(1R,98,12S,15R,16E,18R,19R,21R,23S,24E 26E,
28E,30S*,32S,35R)-1,18-gqurunpokcu-19-merokcu-15,17,21,23,29,35-rekcameTui-
2,3,10,14,20-nentaokco-30-(2-penmmTokcu)-11,36-nrokca-4-
azatpunukio[30.3.1.0"4,9]rexkcaTpuakonra-16,24,26,28-rerpaen-12-mn|nponui|-2-MeTOKCH-
uKIorekcun |-(4-autpodennn)kapoonara (50 mr, 0,0428 mmons) u TpumeTmiaMuHa (12 Mk,
0,0855 mmonb) B Oe3BogHoM aumerwidopmamune (0,8 mm) oxnakmamu po -20°C. 2-
amuHO3TaHON (5,2 ™Mr, 0,0855 mmonp) B 0,123 ma 6essogroro DMF (20 mxa, 0,18 mmounb)
nobasnsim o kKarwsiM nipu -20°C B atmocdepe azora. Ilocne 1,5 4 mepememmBanus mpu
-20°C nmoOaBisiii STHIIALETAT, OpraHudecKre (asbl OTACISUTA U TPOMBIBAJIN BOAOH JBAKIBL.
Opranndeckne (aspl OOBEAMHAIN M KOHLIEHTPUPOBAIM A0Cyxa. HeouMIeHHbIH OCTaTok
OYMINAIM Ha CHJIMKAareje KOJOHOYHOU (umu-xpomatorpadueit (rpaguent 0-10% MeOH B
DCM) c¢ nonydenuem nenesoro mponykra, Coemmnenne 111, (41,8 mr) B Bume Oenoro

nopomka. Bexox 86%. 1H SIMP (600 MI'y, DMSO-d6) & 7.35-7.08 (m, SH), 6.95 (t, J = 5,7



160

I'n, 1H), 6.44-6.33 (m, 2H), 6.23-6.02 (m, 3H), 5.45 (dd, J = 14.8, 9,6 'y, 1H), 5.26-5.20 (m,
1H), 5.09 (d,J=10,2Tw, 1H), 496 (dd,J=7.7,4,2 Ty, 1H), 493 (d, J =5,7 'y, 1H), 4.57 (s,
1H), 4.36 (td, J = 10.9, 5,0 T'u, 1H), 4.06-3.90 (m, 3H), 3.78-3.68 (m, 1H), 3.50-3.05 (m,
15H), 3.02 (q, J = 6,1 T'u, 2H), 2.85-2.67 (m, 3H), 2.43-2.29 (m, 2H), 2.19 (d, J = 21,4 I'y,
1H), 2.16-0.57 (m, 45H).

Hekoropeie coennnenus: u3 Tabnuipl 2 MOryT ObITh MONy4YeHbl coriiacHo Cxeme 11,
Ha4MHAs ¢ cuposuMyca U ucnoib3yst Ha Ctanusax A, B, u/unu C peareHThI, albTEpHATUBHBIE

TeM, KOTopble onucanbl B [Ipumepe 11.

Cxema 12:

Hpumep 12

Cragus A: Ilonyyenue
[(1R,2R,4S)-4-[(2R)-2-
[(1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32SR,35R)-1,18-guruapoxcu-
19,30-aumeroxcu-15,17,21,23,29,35-rekcamern-2,3,10,14,20-nearaokco-11,36-quokca-
4-azaTpunukia0[30.3.1.0"4,9|rekcaTrpuakonra-16,24,26,28-rerpaen-12-uia|nponu|-2-
MeTOKCH-IHKJIoreKcu|-N-(2-dpenmmTuin)kapdamara

Cupomumyc (500,0 mr, 0,55 mmonb) pactBopsuin B 0,8 mu Ge3Bomnoro THF.
JobGasmsuiu qubyTi|Ouc(nonekanownokcu)|crannan (34 mxi, 0,05 MMonb), 3aTeM PacTBOp
(2-m3oumanarostmn)oensona (100 mkn, 0,66 mmons) B 0,2 mn 6e3sogHoro THF mpu k.T.
PeakunoHHy0 CMeCh MepeMelMBail NPU K.T. B TeUEHHE HOYHM. PEaKkUMOHHYIO CMeCh
pa30aBISsTH STUIALIETATOM M TPOMBIBATHN paccosioM. Opranndeckuii cioit cymmmn (Na2SOy),
(bunbTpOBANM U KOHIEHTPUPOBAIH ocyxa. HeounieHHyo cMech OUMINAIN Ha CHIIMKArese
kosioHouHOU (mpm-xpoMatorpadueit (DCM/MeOH ot 0% mo 50% 3a 30 KOJOHOYHBIX
00BEMOB) C MOJYYSHHEM IIeJIEBOTO MPOAYKTa B BUAE 0eI0ro aMoppHOro TBEpAOro BEIIECTBA

(259 wr). Bexon 47,4%.
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Craaus B: Ilonydenue
[(1R,2R,4S)-4-[(2R)-2-
[(1R,9S,12SR,15R,16E,18R,19R,21R,23S,24E,26E,28E,32SR,35R)-1,18-nuruapoxcu-30-
(2-rugpoxkcudToKcu)-19-meroxkcen-15,17,21,23,29,35-rekcamerni-2,3,10,14,20-neHraoxco-
11,36-nnoxkca-4-azaTpunnkio[30.3.1.0"4,9|rekcarpuakonra-16,24,26,28-rerpaen-12-
uia|nponu]-2-MeTokcu-uuKIoreKcua|-N-(2-penmmrui)kapéamara (Coennnenue 1)

[(1R,2R,45)-4-[(2R)-2-[(1R,9S,12S8R,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,
32SR,35R)-1,18-gqurunpokcu-19,30-numerokcu-15,17,21,23,29,35-rekcamernn-2,3,10,14,20-
neHTaokco-11,36-guokca-4-azarpunnkino[30.3.1.0M4,9]rekcaTpuakonra-16,24,26,28-
TeTpaeH-12-wi|nponui|-2-meTokcu-uukiorekci |-N-(2-peranmstin)kapdbamar (259 wmr, 0,24
MMOJIb) pacTBOpsUH B 3THieHrMKoine (5,0 mu, 89,42 mmonb) mpu K.T. B atMochepe Na.
Cwmech Oputa rereporenHoi. JloOasmsmu 6e3Bomnblii DCM (3 mit), uToOBI CIOCOOCTBOBATH
PAaCTBOPEHHIO M TOMOTE€HHU3UPOBATh KAXKABIM KOMIIOHEHT. 4-MeTninOeH30Ccynb()OHOBYIO
kuciory (210,352 wmr, 1,22 mmonp) n0o0aBisuid HpH K.T., M PEAKIUOHHYKO CMECh
nepeMelIuBaiy Npu K.T. B TedeHue 45 mMuH. HeouuineHHyro cMmech racuiM HacChIIEHHBIM
BonH. NaHCO3. 3atem cmech skcrparuposaiu DCM. Opranuuecknii cyioit cymm B (dase
paszmenuTens, 3aTeM KOHLEHTPUPOBaU focyxa. IlomydeHHbli 0CTaTOK OYMIIany O0paIeHHO-
dazosoit C18 npenaparusnoii JKXBJ] ¢ nmonyuenuem uenesoro npoaykra, Coenunenns 1, B
Buzie Oenoro amop¢Horo tBeproro Bemectsa (55 mr). Bexox 20,6%. 1H SAMP (600 MI'L,
DMSO0-d6) 6 7.33-7.15 (m, SH), 7.12 (d, J = 5,2 T'y, 1H), 6.49-6.34 (m, 2H), 6.27-6.05 (m,
3H), 5.46 (dd, J =14.8,9,8 'y, 1H), 524 (d, J =4,4 'y, 1H), 5.10 (d, J = 10,2 I'y, 1H), 5.02-
496 (m, 1H), 494 (d, J = 5,0 'y, 1H), 449 (t, J = 5,4 T'u, 1H), 4.37 (s, 1H), 4.10-3.97 (m,
2H),3.95(d,J=4,3Tu, 1H), 3.78 (d,J = 13,8 ', 1H), 3.45 (ddd, J = 13.5, 8.7, 5,4 'y, 3H),
3.28-3.06 (m, 13H), 2.84-2.63 (m, 4H), 2.44-2.33 (m, 2H), 2.22 (s, 1H), 2.16-1.11 (m, 25H),
1.11-0.64 (m, 20H).

Hexotopeie coenunenns u3 TaOmuier 2 MOryT ObITh MONTyUYeHb! coracHo Cxeme 12,
HauuHasA ¢ cuponumyca u ucnonbi3ys Ha Ctamusx A, B w/unn C peareHTsl, albTepHATUBHBIE
TeM, KOTOpbIe onucanbl B [Ipumepe 12.

HnmocTpaTUBHBIE COSAMHEHUSI MOTYT BKJIOYAaTh, HO 0€3 OrpaHUYEHUs], COEIUHEHHS
WM UX cOoiH, BeiOpaHHble U3 Tadmuubl 2-Tadauubl 4, KOTOpbIE MOTYT OBITH MOJYYEHBI 110
Cxemam 1-12 1 mo MeToAMKaM, ONMTUCAHHBIM B JAHHOM JIOKYMEHTE.

Tabauua 2: Ananoru panamunuHa ¢ 3amemenuem no C40 u C16
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Ne R! R? R? R* Xapakre-
pHCTHKA
KX-MC
Hon,
MOJTyYeHHast
macca
o) o M-+Nal+,
1 \/O\n/H | ) NN X e [1113:]
o >
2 o O~ | O~ | \Oon [M+H]+,
\(O\/\/N\) 1086,0
3 \{O\/\/O\ \{O\ \{O\ YO\/\OH [M+Na]+,
1038,7
IO O XS X0 on NN
1026,
O\/\/N\( 1086,0
X
6 \{O\ \{O\ \{O\ \{O\/\OH [M+H]+,
980.6
7 \{O\/\/OH \{O\ \{O\ YO\/\/OH [M-+Na]+,
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Ne R! R? R? R* Xapakre-
pHCTHKA
KX-MC
Hon,
MOJIyYeHHAsI
Macca
1039,8
'\/0 1058,1
1010,5
1024.,6
11 \{O\ \{O\ \{O\ \<O\/\O/ [M+Na]+,
994.6
12 O N0 | O 0n [M+H]+,
(0] 1099.8
\{O\/\/N\)
13 o \{0\ O~ | O~on [M+H]+,
O N 1085,7
1052,7
15 \{O\/\OH \{O\ \{O\ ‘*«{O\/\/OH [M+Nal+,
1024,8
980,6
1082,7
0 1100,0
O >
NN,
19 \<O\ \(O\ \(O\ \<O\/\/OH [M+Na]+,
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Ne R! R? R? R* Xapakre-
PHCTHKA
KX-MC
Hon,
MOJIyYeHHAsI
Macca
994.8
20 \{o\/\OH \.{O\ \.{O\ \/O\/\O/\/O\ [M+Na]+,
1068,7
21 \{O\/\/O\ \(O\ \(O\ \<O\/\/\/OH [M+Na]+,
1066,7
22 \{O\/\/O\ \{O\ \{O\ \{O\/\O/\/OH [M+Na]+,
1080,7
1096,7
24 \{O\ \.{O\ \.{O\ \/O\/\/\OH [M+Na]+,
1008,9
25 o) o o) M-+H]+
o IL\/\ O | O | O [M+H]+,
XY N 1128,7
0 L_o
26 FO NOS [ 3OS | O [M+H]+,
\,{O\/\/N 1098,1
27 0 \'{O\ \'{O\ \,{O\/\/\OH [M+Na]+)
O N 10998
28 \(0\/\/0"' \.{O\ \.{O\ \{O\/\O/ [M+Na]+,
1038,8
29 \{O\/\o/ \(O\ \(O\ \<O\/\o/ [M+Na]+,
1038,7
30 H o o o M-+H]+
YO\[‘]/N\/\N/\ \'{ ~ \'{ ~ \{ \/\O/ [ ] ’
8 K/O 11147
31 \{o\/\OH \.{O\ \.{O\ \(O\/\/O\ [M+Na]+,




165

Ne R! R? R? R* Xapakre-
PHCTHKA
KX-MC
Hon,
MOJIyYeHHAsI
Macca
1038,7
32 N oL oL o~ [M+H]+,
o) O [ [ O
N 1098,8
33 ‘\{O\/\/OH \{O\ \{O\ \(O\/\/O\ [M+H]+,
1053,2
34 o I/\N/ \{O\ \{O\ YO\/\OH [M+H]+’
e N 1084,8
35 o o O~ [M+H]+,
o | O XS [
N 10838
36 O 1S o< o~ [M+H]+,
o 9 XXX
N 1099,9
37 ] 3O OH O [ 3OS OH [M+Na]+,
NOSS 1039,7
X 1084,6
39 J_ O | N0 | O [M+H]+,
o N 11271
E( \//\»/N\/)
40| \Oon SO NOS [ (O [M+H]+,
10248
41 | o< o< O~ [M+H]+,
O N NI XY OH
YN 1114,7
o} o}
42 (\o O | O | O [M+H]+,
1099,9
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Ne R! R? R? R* Xapakre-
pHCTHKA
KX-MC
Hon,
NoJIyYeHHASt
macca
43 o o o] M+H
o O \,\/ ~ \,\/ ~ \{ ~"0OH [M+H]+,
N 1085,7
44 YO\/\N \{O\ \(O\ \<O\/\o/ [M+H]+,
1084,1
O
45 ?H \{0\ \{0\ \{0\/\0/ [M+H]+,
OO 1054,8
46 - (0] (0] o] M+H1+
o O \( ~ \( ~ ‘:.{ ~"OH [ 1+,
N 1084.8
47 o o o M+H]+
K/N 1084,8
~
48 o O N OS | O [M+H]+,
o\/\/N\) 1085,9
49 \{O\/\OH \(O\ \{O\ OH [M+Nal+,
MO 1024,9
50 "'{o\/\/\N/ﬁ \(O\ \(O\ \"{O\/\OH [M+H]+,
L_o 1085,9
51 \{0\/\,\, \/0\ \/0\ \/0\/\0/ [M+H]+,
1069,8
52 s \j \,{0\ \,{0\ \{0\/\0/ [M+H]+,
\/O\/\/N 1100,0
53 \,{0\/\/0H \.{O\ \.{O\ \{O\/\o/\/OH [M+Na]+,

1068,9
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Ne R! R? R? R* Xapakre-
PHCTHKA
KX-MC
Hon,
NoJIy4eHHAst
Macca
54 OH \{0\ \{0\ \\/0\/\0/ [M+H]+,
10995
"I(O\/\/N
55 o) \/0\ \/0\ \<0\/\OH [M+H]+,
O 1071,7
56 o o o o M+H
\( \/\/\N/\ \.{ ~ \.{ ~ \\/ ~ o [ 1,
L_o 1100,6
57 H ®) O O~~~ [M+H]+,
o N~ O~ XS [
XU '\O 1112,8
o}
58 OH \.{O\ \.{O\ \/O\/\O/ [M+Na]+,
\° OH 1054.9
59 : O O | O [M+H]+,
o)
1113,7
\{OV\/N\)“',,
60 o H\/\ O O [ (O 0H [M+Nal+,
X \g/ N 1054.9
O 1056,0
62 \'{O\/\N/\ \,{O\ \.{O\ \(O\/\O/ [M+Na]+>
I\/N\( 1038,7
63 \{O\/\OH \{O\ \{O\ \{O\/\/\OH [M+Na]+,
1038,7
o o o
64 \/O H\/\ \{ - \{ - \{ ~ " OH [M+Na]l+,
hig OH 1053.6
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Rl

RZ

R3

R4

Xapakre-
pHCTHKA
KX-MC

Hon,
MoJIy4eHHAast

mMacca

65

O

[M+H]+,
1113,6

66

\{O\/\O/

[M+H]+,
1126,0

67

[M+H]+,
1098,7

68

[M+Nal+,
1053,0

69

\{O\/\O/\/OH

[M-+Na]l+,
1054.9

70

[M+Na]l+,
1066,7

71

[M+H]+,
1112,7

72

[M+H]+,
1098,8

73

[M-+Na]l+,
1079,0

74

OH

[M+H]+,
1142,1

75

[M-+Na]l+,
1036,7
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Ne R! R? R? R* Xapakre-
PHCTHKA
KX-MC
Hon,
NoJIy4eHHAst
Macca
I N e S S
I LA 1113,8
77 O O O M+H
\{O\n/lll\/\/N/\ LS Gl I Gl [MPFHI,
1086,7
o}
e e e
o N 1084.0
"I{ \/\/ >
79 (\N/ \/O\ \/O\ \/O [M-+Na]l+,
o)
e N 1144.8
80 \/OTH \/0\ \/0\ \(O\( [M+Nal+,
I \/\© 1111,5
81 ‘\(O\/\N/\ro“ ‘\(O\ \\/O\ \.\/O\/\O/ [M+H]+,
Lo 1100,0
82 H (o) o) o) M+H
\{O\H/N\/\N/\ \/ ~ \/ ~ \{ " 0OH [MHI,
T Lo 1100,7
83 | O~ o oL~ [M+Na]+,
o.__N X X A ¢ OH
X \g/ ~"0H 1067,6
84 0 OH o o M-+Na]+
"s{ ~ TN \{ ~ \{ ~ \/O\/C/O [ aJ+,
1050,7
85 O/OH \<0\ \<0\ \{0\/\0/ [M+H]+,
\{O\/\/N 1099,6
86 [ \O~on NI EVEN \/@ [M+Nal,
\/0 1064,7




170

Rl

RZ

R3

R4

Xapakre-
pHCTHKA
KX-MC

Hon,
MoJIy4eHHAast

mMacca

87

[MH+]+,
1069,7

88

[M+Nal+,
1086,6

89

[M+Na]+,
1105,6

90

OH

[M-+Na]l+,
1100,7

91

[M+Na]+,
1038,7

92

[M+H]+,
1147.8

93

[M+H]+,
1161,7

94

[M-+Na]l+,
1084,7

95

[M+H]+,
1146,8

96

[M+Nal+,
1082,4

97

[M+H]+,
1144.8
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Ne R! R? R? R* Xapakre-
PHMCTHKA
KX-MC
Hon,
noJIy4eHHAas
Macca
o OH O O
1052,9
99 \{O\/\OH \<O\ \<O\ 1,'{0 [M-+Na]l+,
1070,6
100 o lnprnongroanon | 3OS 7¢O | O [M+Nal+,
° 1289.8
101 O \{O\ \{O\ \.{O [M+H]+’
\<O\/\/N 1129.8
102 \(O\/\OH \(O\ \(O\ \<O\/\/\O/ [M+Na]+,
1052,6
103 \{O\/\OH \,.{O\ \<O\ \<O [M-+Na]+,
o 1086,5
104 H O o) (0] M+H]+
J \ 1118,8
105 | O O 0 [M+Na]+,
O__N X X X
Y o 1127.6
o}
106 o) OH o} O (o] M-+Nal+
\{ ~ N \{ ~ \{ ~ ‘\{ [ a] ,
o 1092,9
107 H O O (@) M+H1+
5 LN 1073,8
108 ﬁo \{0\ \{0\ \{0 [M+H]+,
x\/o\/\/NJ 1131,8
109 I O NG o [M+H]+,
0N A¢ X X
X \[Of N, 1132.8




172

Ne R! R? R? R* Xapakre-
pHCTHKA
KX-MC
Hon,
MOJTyYeHHAast
Macca
110 H o (0] 0 M+H
\(O\H/N _ O O | ¢ [M+H]+,
NH 1141,7
o) N=/ ’
111 H o o 0 [M+Na]+,
O__N NI XY
Y o 11137
o)
112 /" “OH \/0\ \/0\ \{0 [M+Na]+,
O__N
XY > oH 1157.7
o)
113 o H\/\ \/0\ \/0\ \{0 [M+H]+,
X \g/ 'O 1158,8
114 H o o o [M+Na]+,
o__N _N NI Y
XU 65,8
o =N
115 H ) ) [M+H]+,
o N~ \( ~ \{ ~
X N o 1146,7
o L_o X ’
116 V\/@ \<0\ \/0\ Q [M+Na]+,
\,{0 \{0 1130,6
117 \ o\n/ﬁ NI RVEN ] \/@ [M+Na]+,
I v\(j % 1159.5
118 H o o o
\(O\H/N\/\N/ \< = \{ = \{
o)
119 \{O\/\/OH \{O\ \{O\ \{O\/\/O\
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Taoauua 3: AHajoru panaMuiuHa ¢ 3amemeHuem no C16

H3C

HsC ”CH3
Ne | R! R? R’ R* XapakTepucTHKa
KX-MC
Hon, nosyyennas macca
OH | ~_Ow | ~.Ow [M+H]+, 9863
XTIXT XY 0\
X
200
\(OH YO\ YO\ J\ [M+H]+, 958,3
S
201
OH o o M+H]+, 980.3
s O | O s~ [M+H]
x
202
OH | ~_O o s [M+H]+, 980.3
I X LD
203
VIRV EVEN [M+Nal+, 1042,8
0]
204 HO
\\{OH \{O\ \{O\ [M+Na]+, 1012.4
0]
205
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Ne | R! R? R’ R* XapakTepucTuka
KX-MC
Hon, nosyyennass macca
VRN RN o [M+Nal+, 1056,6
\(0
206
\(OH \{O\ \,‘{O\ \/\/@ [M+Na]+, 1040,4
(0]
207 \{
OH O O (0] M+Nal+. 964 .4
» e YOS XON | ¢ \( [ a]t, 964,
\I(OH \,{O\ \{O\ } [M+Na]+, 962,4
O
209 \{
OH O O @) OH M+ +. 9804
210\( NOSN NOS | (O [M+Na]+, 980,
OH O O O M+Nal+. 1026.6
e YOS ON | ¢ [ alt, ,
211
\(OH YO\ \(O\ \N \ [M+H]+, 963,4
SN
212
OH O O o] M-+Nal+, 1034.6
'S YOS ON | ¢ | [ aJt, ,
213
\<OH '«,{O\ \{O\ (:)H [M+Na]+, 1042.6
o.
X
214
OH O (o} M+HT+, 992.5
e O | O \{O \/C/O [ I+, 992,
215
OH o] (o] M+Nal+, 994.6
e O~ | O \{O\IB( [M+Na]+, 994,
216
OH O O HO M+Nal+. 1042.6
e O | O \(o [ alt, ,
217
OH | \_O | O O\C [M+Nal]+, 9783
IS S [ 0o

218
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Ne | R! R? R’ R* XapakTepucTuka
KX-MC
Hon, nosyyennass macca

\{OH \{O\ \{O\ \<O\/\OH [M+Na]+, 966,3
219

\(OH \{O\ \<O\ YO\/\O/ [M+Na]+, 980,5
220

\I<OH \{O\ \{O\ \'{o\/\/\OH [M+Na]+, 994,3
221

\\{OH \(O\ \{O\ \{O\/\/\O/ [M+Na]+, 1003,6
222

\I<OH \,{O\ \{O\ ?H [M+Na]+, 980,5
223 O

\I(OH \,{O\ \\/O\ \\/0\/\0/\/0H [M+Na]+, 1010,6
224

\<OH \,{O\ \,.{O\ \{O\/\/O\ [M+Na]+, 994,8
225

YOH \'{0\ \(O\ \/(;O [M+Na]+, 1020,6

o)

226 \{

\(OH 1,(0\ 1.,.{0\ \{O\/\O/\/o\ [M+Na]+, 1024,7
227

Tadoauua 4: AHajoru panaMuiuHa ¢ 3amemernuem no C40
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e R’ R? R R* XapakTepucTuKa
KX-MC
Hon, nonyyennas
Macca
‘\(O\/\/\Nﬁ \{O\ \{O\ ‘.h{o\ [M+H]+, 1055,9
_o
300
OO O~ | O~ [ 3O~ | MHNal+, 9805
301
o._. O | O | (O [M+Na]+, 1051,0
s
302
\{O\/\OI\Si/\é “{O\ ‘s{o\ ‘\/O\ [M+Na]+, 1051,0
303
“{O\ ‘«<°\ \<0\ 2{0\ [M+H]+, 950,6
304
SO | NON | (O | [MPNa], 10263
o
X
305
"(o\/\OH \<°\ \{0\ YO\ [M+Nal+, 980,6
306
'Zlﬁ,\N \{O\ \{O\ \{O\ [M+Nal+, 988,3
\N’
307
‘*{o\/\/o\ N0 | O~ | \O~ | [M#Na]+, 10085
308
© NON | N0 [ 3O~ | [M#Na]t, 10923
o o
X
309 0
o o o | [M+H]+, 1056,0
(LO O~ [\ O~ | O~ [ IMFHIF, 1056,
N
310 | XV
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Ne R! R? R? R* XapakTepucTuka
KX-MC
Hon, nonyyennas
macca
o o} o M-+Na]+, 9883
NFJ?\N \{\ \{\ "{\[ alt, >
s | OON
H o} o} o [M+Na]+, 1075,6
o. N ‘-{ ~ ‘-\/ ~ \.{ ~
XUy
312 o Ny
| O O O | [M+Na]+, 1037 4
0N XXX
X ~"oH
313 \g/
\,{O\ \,{O\ \{O\ \,{O\ [M+H]+’ 950,6
314
\{O\/\O/ \<O\ \<0\ \,,{0\ [M+Na]+, 994,6
315
) \,{O\ \{O\ \,{O\ [M+Na]+, 1068,0
X
316 o
\{O\/\o/\/o\/\OH \<O\ \{O\ \{O\ [M+Na]+, 1068,6
317
| \,{O\ \{O\ \,{O\ [M+H]+, 1082,9
OGN~
XY YN
318 0 O
\(O\/\/O\/\OH \{O\ \{O\ \{O\ [M+Na]+, 1038.,6
319
\\/0\/\@ \.{0\ \{0\ \.{0\ [M+H]+, 1040,9
N\
320
o o o M-+H]+, 1056,6
Oy O[OS | O | I 1056
321 o
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Ne R! R? R? R* XapakTepucTuka
KX-MC
Hon, nonyyennas
mMacca
0O \{O\ \{O\ 1.{0\ [M+H]+, 1041,6
\(o\/\/N\)
322
\<O\/\/OH \,{O\ \,{O\ \,{O\ [M+H]+, 994,6
323
H o) o) o) [M+Na]+, 1083,5
o N \{ ~ \{ ~ \{ ~
324 o
\{O\/\N/\ \{0\ t.,{O\ \{0\ [M+Na]+, 1050,4
O
325
\<O\/\O/\© \<O\ \<0\ \,{0\ [M+Na]+, 1074,5
326
. H\/\/@ \{0\ \/0\ \{0\ [M+Na]+, 1097,5
X
327 \[Or
) I\O\ \<O\ \{O\ \{O\ [M+H]+, 1055,7
NN
38| X OH
\<°\/\o/\/°\/\o/\/°H \.{O\ \{O\ \,{O\ [M+Na]+, 1112,6
329
\{O\/\/\© \{0\ \{0\ \{0\ [M+Na]+, 1068,6
327
O\/\/\/@ v..\/O\ t.\/O\ \.{0\ [M+Na]+, 1082,5
328 \{
O\/\/@ v..\/O\ t.\/O\ \.{0\ [M+Na]+, 1054,4
329 \{
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Ne R! R? R? R* XapakTepucTuka
KX-MC
Hon, nonyyennas
macca
\{O\H/\T\/j \{O\ \{O\ ‘.{0\ [M+H]+, 1025,5
o
330
H O | O | O | [M+Na]+, 1028 4
\,(O N ~_-O \'{ \'{ \'{
331 \g/
- o) o) o) M+H]+, 1054,7
\{O\/\/O \{ ~ \{ ~ \{ ~ | [ I+, >
332
P O | ~O_ | ~.O_ | [M+H]+, 10486
e O X[
e N
333 o]
H o] o] o] [M+H]+, 1062,5
o) ~ ~ ~
O N~ O~ O [ x
334 I (N
H O | »O_ | ~O_ | [M+H]+, 10615
O Ny NI XY
335 \]O]/ | F
\(Om/“\/\ /\l \<O\ \{O\ \,‘{O\ [M+H]+, 1070,5
N
336 0 Lo
\{O H \{0\ \{0\ \{0\ [M+Na]+, 1047.4
337 l]/ \/W
| ) ) O | [M+Na]+, 1051,4
o \{ ~ \{ ~ \{ ~ > >
\{ N._~_©CH
338 lr
O | ~O_ | ~.O_ | [M+Na]+ 9805
] O[S [
o N
339 | X ~
OH \{O\ \{O\ \{O\ [M+H]+, 1056,0
0] N
340 | T
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Ne R! R? R? R* XapakTepucTuka
KX-MC
Hon, nosyyennas
macca
o o o +H]+
\(o\/\/N OSSO [M+H]+, 1039,6
341
\(O‘E O~ [ 2O~ [\ O~ | MNal, 1012.4
\
342
O [N NP~ [T
\
o)
343
H (\o \{0\ \,{0\ \.{0\ [M+H]+, 1084,8
YO\H/N\/\/N\)
344 o)
o~ O | ~.O_ | ~.O_ | [M+H]+, 10258
X D XXX
O
345
H O o o
YO\[]/N\/\O/\/O\ NI O [M+Na, 1081,6
346 0o
YOTNV\ONO\AO/\/O\/\OH \<0\ a{o\ \{o\ [M+Na]+, 1199,6
)
347
\{O\/\© \{0\ \{0\ \{0\ [M+Na]+, 1040,3
348
\<OH \{O\ \{O\ \{O\
349
O OO0 \,{O\ 1.,{0\ \,{O\ [M+Na]+, 1156,7
350
\(OYH “ N0 | N0 | \O~ | [MHHF, 10616
|
351 ° N”
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Ne R! R? R? R* XapakTepucTuka
KX-MC
Hon, nosyyennas
Macca
\,(O\/\/O\/\OH \{O\ \{O\ ‘.{0\ [M+Na]+, 1038,6
352
E{O\/\"O\ \{0\ \.\/0\ \.{O\ [M+H]+, 1041,9
353 OH
\/OHo HO O~ [ N0~ [\ O~ | MNa]+, 1052.4
354 o]
o o o
\,{O\H/H\/O \< ~ \< ~ \,{ ~ | [M+Na]+, 10694
355 0
(0] (0] (o) M
N
0 D)
356 K/O
(\OH \{0\ \{0\ \{0\ [M+Na]+, 1067,6
o)
357 lf OH
\(o H (\OH \{0\ \,\/0\ \{0\ [M+H]+, 1102,6
\/\/N\/\
358 E OH
o o o
"\/OYIL\/\N/ \< ~ \< ~ \,,{ ~ | [M+H]+, 10427
\
359 0
"(ojr“\/\n/ O~ [ 2O~ [ \O~ | MNal+, 1028.7
\
360 0]
OH 0 0] 0] M+ 1
\{OYH'I, OH \{ ~ \{ ~ \{ ~ [ Na]+, 141’4
361 OHo 0 on




182

Ne R! R? R? R* XapakTepucTuka
AKX-MC

Hon, nosyyennas

Macca
v o o O | [M+Na]+, 1023,6
O ~ ~ ~
A on O NONX
362 0]
\{OV\/'L NON | X0 | O | IMHH]E, 9997
~N
363
H o o O | [M+H]*, 1051.4
O ~ ~ ~
TN U N S
364 0] N=/

\(© H N0~ | O~ | 3O~ | IMFHIH 1068,7

0
365 o

(0N (0N o | [M+H]+, 1082,7
H XXX
"{O N\/\/@
T
X

366
H o) (o) o] M+H]+, 1083,7
O\}]/N\/\N/\ NOS| PS ‘-.{\[JF]JF, ,
367 o N
OH \<O\ \{O\ \,‘{O\ [M+H]+, 1055,7

o
368 | NV AN

Mpumep 12: Anaan3 uaru6uposanuss mMTORC1 u mTORC2

3navyenus IC50 uuarubmposanuss mTORC1 u mTORC2 onpenensinu in vifro mytem
onpenenenus pochopunuporanus pSOK B monoxennu Thr389 (uarubuposanre mTORC1) u
pAkt B monoxenun Ser473 (uarubuposanue mTORC2). MiccnenoBanust in Vifro IpOBOAMIIH C
ucnojp3oBanueM texHoiorun AlphalISA®, wucnone3ys kierku PC3  (ageHokapuuHOMA
npeAcTaTeNbHON Kene3bl 4enoeka (Homo sapiens)). Knerkun BbiceBamn B 96-TyHOYHBIE
IUIAHIIEThl U 00padaThiBay B TeUeHHE 24 4acOB PasHbIMH COCAMHEHUSMH. MHruOnposaHue
dochopumuposarnst SOK u Akt onpenensiin Hampsimyro ¢ ucnosibzoBanueM AlphalLISA®
SurFire® ananu3oB coriacHo uHCTpyKuusM npoussoaurens (Alpha.Sure Fire ULTRA AKT
1/2/3 pS473; Perkin Elmer ALSU-PAKT-B10K; Alpha.SF ULTRA p70 S6K pT389; Perkin
Elmer ALSU-PP70-A10K; Alpha.SF ULTRA Total AKTI1; Perkin Elmer ALSU-TAKI-
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A10K). Bce amamu3el BbIMONHAAM ¢ ucnojib3oBaHueMm GraphPad Prism 7.0 (GraphPad
Software, San Diego, USA).

Tabmuuer 5-7 comepxkar 3HaueHus plCso B orHomennn mTORCI mns BeIOpaHHBIX
coenuHeHHH, npuueM s coenunenuit, umeromux plCso B ornomennun mTORC1 >9.5 kak A,
8,5-9,5 kak B u menee 8,5 kak C. Tabmuupl 5-7 comepxar 3HaueHus: pICsop B OTHOIICHUH
mTORC2 nnsi BbIOpaHHBIX COEOUHEHMH, mpuueM ans coenuHeHui, umerommx plCso B
oraomeHnud mTORC2 <5 kak A, 5-6 kak B u 6osnee 6 kak C.

Ta6auua S: pICS0 B otHomenun mTORC1 u mTORC2 anis aHAIOroB panamMHIHHA,

jamemeHHbIX o C40 u C16

Coenunenne Ne | pIC50 pIC50
mTORC1 | mTORC2
1 A A
2 A A
3 A A
4 A A
5 A A
6 A A
7 A A
8 A A
9 A A
10 A A
11 A A
12 A A
13 A A
14 A A
15 A A
16 A A
17 A A
18 A A
19 A A
20 A A
21 A A
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pIC50
mTORC2

pIC50
mTORC1

°

Coenunenue

22
23

24
25

26

27

28

29

30
31

32
33

34
35

36
37
38

39
40

41

42
43

44
45

46

47

48

49

50
51
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Coenunenne Ne | pIC50 pIC50
mTORC1 | mTORC2
112 A C
113 A C
114 A C
115 A C
116 B C
117 A C

Tab6muua 6: pICso B orHomennu mTORC1 u mTORC?2 nns anHa/ioros panaMuuMHa,
3amenieHHbIX 110 C16

Coenunenne Ne | pIC50 pIC50
mTORC1 | mTORC2
200 C B
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218

W | W W | W W | W | W W W B | QOO
>l W W W W W ® O O Q| W W W O O W ®W
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Coenunenne Ne | pIC50 pIC50
mTORC1 | mTORC2
219 B A
220 A B
221 A B
222 A B
223 B A
224 B A
225 A B
226 B A
227 A A

Ta6mnua 7: pICso B orHomenun mTORC1 u mTORC?2 nns aHa/ioros panaMuuMHa,

jamemeHHbIX o C40

Coenunenne Ne | pIC50 pIC50
mTORC1 | mTORC2
300 A C
301 A C
302 C B
303 A C
304 A C
305 A C
306 A C
307 A C
308 A C
309 A C
310 A C
311 A C
312 A C
313 A C
314 A C
315 A C
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POPMYJIA H30BPETEHUA

1. CoenuHenue, npencraBieHHOe CTPYKTypoit ¢popmysl (1):

HsC

HJIK €ro Q)apMaHeBTI/ILIeCKI/I npuemiieMas COJib, rAc:

R! Beibpan u3 \/O\RZZ;

R? BbIOpaH W3 BOAOpPONa M BO3MOXKHO 3amerneHHol rpynmbl Ci-Csalkokcu, Tje
3aMECTUTEJIH HE3aBHCUMO BBIOPAHbI B KaXKIOM ClIy4ae U3 TMAPOKCH, TaJIOTeHa, LINaHO, HUTPO,
rpynnbl  C2-CealIKOKCH, LUKJIOANKHUIIA, apuia, rerepoapuiia U IeTepPOLUKIIOANKIIA, TJe
LIUKJIOAJIKUJI, aPWJI, T€TEPOLIUKIIOAIKIII U TeTepOapml, KaX/bli, BO3SMOXHO 3aMeIleHbl OJTHUM
win OoJiee 3aMeCTUTEISIMH, He3aBUCHMO BbIOPAaHHBIMU M3 THIPOKCH, FJIOTeHa, LIHAHO, HUTPO,
aJIKHUJIA, TAJIOTCHAJIKIIIA, THAPOKCHAJIKIIIA, aJJKOKCH U aJIKOKCHAITKUIIA,

R? BLIOpan u3 BojmoOpona M BO3MOXKHO 3amerneHHod rpynmbl Ci-Csalkokcu, Tje
3aMECTUTENH HE3aBUCHMO BBIOPAHBI B KaXKIOM Clly4ae U3 MHAPOKCH, TaJIOTeHa, LINaHO, HUTPO,
rpymmbl  C2-CsalIKOKCH, LUKIOANKHIIA, apwia, rerepoapuia U TeTepPOLUKIIOANKIIIA, TIe
LIUKJIOAJIKUJI, APHJI, TETEPOLIUKIIOATKIIT U TeTEPOAPIII, KAXK/bIH, BO3SMOXKHO 3aMEIIEHbI OTHUM
wiu 0oJiee 3aMeCTUTEISIMH, He3aBUCHMO BbIOPAHHBIMH M3 THIPOKCH, FaJIOTeHa, LIHAHO, HUTPO,
aJIKWJIa, TAJIOTEHAJIKIIIA, THAPOKCHAJIKIIIA, aJIKOKCH U aJIKOKCHAIIKUIIA;

o R25
O

R* BuiOpan 13 R R ;
zZpaseH 2, 3, 4 win 5,
kaxaeii R° u R HesaBucumo BeIOpaH u3 Bomopoaa, ragorena, -OR?! u Cisankuna,

BO3MOXHO 3aMCIICHHOrO OAHUM HIJIHU Oouee 3aMECTUTCIIAMHA, HE3aBUCHUMO Bbl6paHHbIMI/I us3



ranorena u -OR3!;

R? Bpibpan u3 -OR?!;

R?! nezaBucuMo BeIOpaH B KaXIOM cllydae u3 Bopopoaa, rpymmsl -Si(Ci-Ceankun)s; u
Ci-r0anmkmna, Ca-1oanmkenuna, Co-joankuamia, Cs.jzkapOouukiia u 3-12-41eHHOrO reTepoLKIIa,
KOKIBI M3 KOTOPBIX BO3MOXKHO 3aMeIleH OJHHM MM 0ojee 3aMeCTUTEINSIMH, He3aBUCHMO
BbIOpaHHbIMU U3 rajioreHa, rpymnmbl -OSi(Ci-Csanxun)s, -CN, -NOz, -NH;, =0, =S, Ci.
oankwuna, -Ci.joranorenankuia, Co.ipankenwna, Co.jpankunmna, Cs.ipkapOormkina u 3-12-
YJICHHOTO Te€TePOLIHKIIA,

R?? ppibpan u3 Cs3-Ceankuna, 3aMelIEHHOrO ONHUM WU OoJee 3aMeCTHTENMHU,
BBIOPAHHBIMH U3:

ranorena, -OR*, -N(R*"),, -(0-CH-(CH2)p)a-W, -SR*, -C(O)R*, -C(O)N(R*"),, -
NR¥*)C(O)R?®, -C(O)OR*, -OC(O)R?®, -S(O)R*, -S(0)R*, -P(0)(OR?*%),, -OP(0)(OR?"),, -
NO, =0, =S, =N(R*) u -CN;

Ca-10ankenmna, Ca.10aIKMHWIA, KOKABIM U3 KOTOPBIX BO3MOKHO 3aMEIIeH OAHUM HIIH
Oonee 3aMeCTUTENAMHM, HE3aBUCHUMO BhIOpaHHbIMU M3 Tajorena, -OR*’, -SR*° -N(R),, -
C(O)R*, -C(O)N(R¥),, -NR*)C(O)R*, -C(O)ORY, -OC(O)R*, -S(O)R*, -S(O).R¥, -
P(0)(OR?"),, -OP(0)(OR*),, -NO2, =0, =S, =N(R*’), -CN, Cs.10kapbowukna u 3-10-uneHHOro
reTepOLNKIIa;

Cs.10kapOoLKIIa, KOTOPHIH BO3MOXHO 3aMelleH OJHUM MM Ooliee 3aMeCTUTENSIMU,
HE3aBUCHMO BBIOpaHHBIME m3 Tajorena, -OR, -SR*° -N(R*),, -C(O)R*’, -C(O)N(R*"),, -
NR3¥*)C(O)R?®, -C(O)OR*, -OC(O)R?®, -S(O)R*, -S(0),R*, -P(0)(OR?*%),, -OP(0)(OR?*"),, -
NO,, =0, =S, =N(R¥), -CN, Cieankuna, rpymmsl Cieankun-R*°, Crcankenuna u Co-
GAJTKUHUJIA;

Ka)KIblid p BbIOpaH u3 1 wiu 2;

n BeIOpaH u3 1-4;

W BriOpan u3 -OH u -CH3;

R*® nezaBucHMO BEIOPAH B KaXKAOM Cllydae u3 Bogopoaa, rpymmsl -Si(Ci-Ceankun)s;, u
Ci-10ankmna, Ca.roankenmna, Ca.jpankunmna, Ci.izkapborukia u 3-12-41eHHOTrO TeTepOIUKIIa,
KaKIbI M3 KOTOPBIX BO3MOKHO 3aMeEIleH OIHUM WK 0Ojiee 3aMECTUTENISIMH, HEe3aBUCHMO
BeIOpanHbiMU 13 rajioreHa, -OH, rpymmer -OSi(Ci-Ceankun)z, -CN, -NO,, -NH», =0, =S, Ci.
1oankuna, -Ci.joranorenankuia, rpynnsl -O-Cijoankun, Cajoankenuna, Ca.jpankunmna, Cs.
12KapOoumKia u 3-12-41€HHOrO TeTePOIHKIIA.

2. CoeariHEHHE WJIM COJIb T10 T1. 1, Tie COeMHEHNe BBIOPAHO U3:









WM COJIH JTFOOOTO U3 HHX.

3. ®@apmarneBTUYeCKass KOMIIO3HLIUS, COAEPIKaIlas COCAMHEHNE WU COJIb 1o M. 1 U
(apMareBTHYECKH MPUEMIIEMbIH SKCLIUTTHEHT.

4. Cnioco0® nedeHuss cyOBEKTa ¢ XpPOHUYECKUM 3a0o0JieBaHMEM, THe sl CyObeKTa
nosne3no naruduposanue akTuBHOCTH MTORC]1 (kommnekca | mTOR (Mummenu panamunnza
MJIEKOTNIMTAIOLINX )), BKIFOUAIOLINHA BBEACHUE CYOBEKTY (papMalieBTUIECKONH KOMITO3ULMH 10
m 3.

5. Cnocob o 1. 4, rae xpoHuveckoe 3a001eBaHne BEIOPAHO U3 HEHPOJAEreHEPATUBHOTO
3a0o0neBaHNsl, HEHPOKYTAaHHOrO 3a00JIE€BaHMs, HAPYLIEHUS pPAa3BUTHS HEPBHOM CHCTEMBI,
mTORonaruii, Taynatuii, KOTHUTHBHBIX PACCTPONCTB, OMNMJENCHH, pPacCTPONUCTB
ayTHUCTUYECKOTO CIEKTPa, ayTOMMMYHHBIX 3a00JjieBaHUl, MeTabonu4eckux 3abojieBaHUi,
paka, 3a00J€BaHU, CBSI3aHHBIX C HapymeHueM ayrodaruu, MHQEKIMOHHbIX 3a00JeBaHuUl,
CepACYHO-COCYANCTHIX 3a00JIEBAHMI, MBIIIEYHOH aTpo(uu, BOCHATUTENbHBIX 3a00JEBaHU,
IJIa3HbIX OOJIe3HeH, BO3PACTHBIX 3a00JIeBAHUI, KOTOPbIE MNPHUBOAST K THIIEPAKTUBALIUH
mTORC]1, nnu Bo3pacTHBIX 3a00J€BaHUH, TPU KOTOPBIX MOJIE3HO MHTMOMPOBAHNE AKTUBHOCTH
mTORCI1, BxiIrOUarOINUX CHUYKEHNE UMMYHHON aKTUBHOCTH Y TMOXKUIIBIX JIFOJIEH;

BO3MOJKHO, I7le€ XPOHHYEeCKoe 3aboneBaHue mnpexacrapiser cobori mTORomaruro,
MPEICTABIIOMYI0 OO0 TyOepO3HbI CKIIepPOo3, (OKATBHYIO KOPTUKAIBHYIO AUCILIA3HIO WU

PTEN (romoror ¢ocdarassl u TeH3NHA) 3a001€BaHUE.
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